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2- AM NOTHI AZOLE- 4- CARBOXYLI C AM DES AS PROTEI N KI NASE

wo DiBBETERS FI ELD OF THE | NVENTI ON The present PCT/US2007/022827
invention relates to novel Anilinopiperazine
Derivatives, 5 conpositions conprising the
Ani | i nopi perazine Derivatives, and nmethods for using
t he-AmNOTHIopOIFEe R aZARBOX DT MBILEGESS fPROTRINCAINASE DWHIBITORS -
preventing a proliferative disorder, an
anti-proliferative disorder, inflammtion, arthritis,
a central nervous systemdi sorder, a cardiovascul ar

di sease, al opeci a, ﬂErI‘_Wb%nﬁLIEqNVWﬂ NP i schem ¢
injury, a viral di-se-ase,—a—f-mﬂ-g-a-l—l-npecti on, or a
di sDhelpresent fveation rélatesiotnovel Anilihopiperadite Dekivatiess,
10 BACKGROUND OF THE | NVENTI ON Proteln kinases are a )
compesitignseomprgiRgshe Mailinopinaraziae Hrsviatives: and wethads for using
. of ' | I : : i f .
thePiyloniieraghebfidiivediol GEathir o e e iy B P3irERERR dicorder, an

antPprdliferatike drdederairflapindation, drihritisca cesualaiéroouosystem disorder,
w de variety of 15 cellul ar processes, including

a caitiouasculandisaase, plopeciae pdiqusanal diseass pndsehamigdnjgry, a viral
: cel |l iyal - I ' [ ' -

disfEe. £fipogF HiSCHLR, o aRFEEre A o e ARy SR bRxgn Kinase.

deregul ation of the cell division cycle in one of two

ways - making stinulatory genes h){ eractive or

i nhi bitory geneww_ﬁw DOk T, ONnhi bi t or s,

reg ar j g

crop GRS es e BhAlFothlznes Wiat LRENZRbrRspLARAh o
proteihs Viatpattiquiart therhydroas graugreid gedific tyedsins gniney ot thasenine

ki nase 3 (GSK3bet a), . Checkpoi nt (Chk%w(( eg}ﬁ' ., CHK-1, )
residyesdn @r etejng Preteig kingses are pivatal in S regifatiamef a wide variety of

co G TPbGRs e e BB NSRRI SBAISUER, an
celGhauival. 4Bn2aRraRa [raf@RitiorTiea halirhark-sfependeotlisiandsan be
are serine/threonine protein_ kinases, which are 25

- mapfistadiby 3 gefegulationefithe cefl divsipn cygleiia oagf dwpways — making

stirfihork Feplep Mpotdctie dh by HenEH macusBr BRI KESS innibitors
regutatons Mbdul@dﬁb{%&?sﬂwmgsﬁomd irr:aé‘&(@ uch@K%%/cI(ﬁQHépendent

. CDK5 6 an . and .the rform

kingses {9{%3 aﬁg@qq@%@%gra@nmr@gﬁeeéﬁéwﬁ%@, ghycogen synthase
- . r D C 3

ing o 3G et CHecRBbintiCi, (Blg, S P e R B PR papCt KT
kinases, \JNK,endathe likee dhxamplgs of pratginl kinase inhitatove dee described in

w5510 80 AR, FBIGS ol . B4 hidh 4 2589563000

Ch XA SN RIS SRS it i are
the driving force behind the cell cycle and cell proliferation. Misregulation of CDK
function occurs with high frequency in many important solid tumors. Individual
CDK'’s, such as, CDK1, CDK2, CDK3, CDK4, CDK5, 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 misregu'iated 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.
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Checkpoints serve to maintain the proper sequence of
cell cycle events and allow the cell to respond to
WO palos«sonr to proliferative signals, while theCT/US®00D622827
proper checkpoint control in cancer cells contributes
to tunorgenesis. The CDK2 pat%vvay i nfluences
tunorgenesis at the level of tunor suppressor function
(e.g. p52, RB, and 5 p27) and oncogene activation
Cheelsdints derve drmairitairinepropeesatfunestofdief @ytieasvepes And allow
the coactivator, cyclin E, and the inhibitor, p27, of
thecgglttogespend teinsylig er taprolifarativesignalss wiile the loss of proper

ond R4 s 4o SRR T ERc patay

|anQEﬂce§mm@r@§nQ§|b%ft tied [evel 6f tulitsti Supprésyo? functivnr(exf ipdR, RB, and
has been shown to correlate with increased CDK2

p2akand pagogeng-activatian {cyqliodz). dVanurepastshaveademonstsated that both

the RN g el e o EEior bar cBHeRKOae B BYer- or

un@éﬁé& rmtea re%P@drm}" ifbréastnesionendnsrhall éapmlﬁbagéstnc prostate
etl i ve smal | organi c nol ecul es as_wel

blagdgf,umsHﬁdgl@nbémph@m oyariam anekother eaagearse Téi@lrcauered

exiaab B Blsbed PSndIF 158 Bkl ish 1AL AEEN cik# BN Sevels and

po®f dwdrall suaeRd. TRECObIErVMbrPMakBs OBK2 and itslEguritsty pathways
their relationship to various types of cancer.

compaliipgitaigets fqrihe developagnt iof canersigateentsie CDK

t 11 aytlrher qlHgnbsics 1ABhosorARE BA S) BomBetiRY SmallcFdanic
moldtutéBas dRAAs(gétittles Havd bdenHepoHedGh the literatlite aQGDK)mhlbltors

O her known inhibitors of CDKs include, for exa
for(;IpQ,ﬁgmtlﬁbtrggtmqyggmc?ncgqs 2.S. 643,934, "qgl obHieg; 23- co] 15, line 10

ot §4da AR08 A0S EOIL LS fd Rt Ay pos

of clarsser) F@/dpaidcﬂl(%dlfyﬂi belw[iS ahdniselaeyive GDK mmmundts:s

as CDK i nhi bitors. illustrative conpound fromt

currestly vrdergping:hyan wgeb@a@mm W@@ﬂ@izdz@"@ Oncol.
162986M999 (1998).

Other known inhibitors of CDKs include, for example, olomoucine (J. Vesely
et al., 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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NHK S Kimet al., J. Med. Chem 45:3905-3927

(2002) and WO 02/10162 di scl ose certain am nothi azol e
weewposttods as CDK i nhibitors. 5 Anot her seri esP@f/US2007/022827

protein kinases are those that play an inportant role

as a checkpoint in cell cycl% progr essi on.

Checkpoi nts prevent cell cycle progression at

i nappropriate tinmes, such as in response to DNA

damage, and mai ntain the netabol bal ance of cells
while the cell is arrested, and @ P | NSt ances can

i nduce apoptosis (programmed cel h) when the
requi renents of the checkpoint 10Ng&vVe not been net.
Checkpoi nt control can occur in thg GL phase (prior to
DNA synthesis) and in G, prior t@ entry into
mtosis. One series of che Y. [

|ntegr|ty of the genone and) sensi ng DNA danmage,
these "DNA damage c eCk . ael | cycle
progression in Gl W, progr essi on

t hrough S phase. Th
processes to conpl eteé ki€ beffire replication
of the genone and subsequent separation of this
genetic material into new daughter cells takes place.

K. Q”Rﬁ{\'e‘f%? 9an?§ 5#%@&%5&%’9?*‘%@ %nHrWE)SH%'/g6162 disclose

Signhal’s anage sen conpl €x

certaihidminotitdzol@compoahds lae G:NKlmlmbwb@ch ki nase, which
pronptes mtotic entry, and abrogate G sub.2 arrest

i nddpethes gerpRof araigia lgrmasersr aredhese Matalayan important role as a

ch&r@oﬁﬁnﬁ e @?8?@ {e|S§ WOP&@PE&%SUHI ??cll—’;‘%ré)gr%ﬁswn at

inappesptiate titne@eéecﬁ Ay én esdponise Ie ONA damadéeagdehamﬁim the
Sci ence, 277:1501-1505 (1997); Sanchez et al.

me@tpcquct@lawoflqgﬁ vg_lg[glthe(cpygs,v)arregtgcg anddn |spme instances can

P $BP R g Pl 2R dogy T ASH e RfLir 7 86k checkpoint

hawandot¥bedthnai Oheekpaint coltbdlean ddicak in theSG Celhlase (prior to DNA
5:147-160 ( 94) V\D 2008/ 054701 PCT/ US2007/ 022827 4

- syrdhegis) and ilpGe: pliPAIa %’H%F‘“&ﬁﬁ'@r@ﬁm nt control in cancer

cel bieCled cﬁch@EQp h@l 'thé%tb Rty'd?tﬁé‘géﬁf)rr?gyanq, upon

chenot her apeuti ¢ an erapy réegrnens
serasidg ONA danfdgey, ttwsedmm dbaidgmheokboimm’eblodawlecycle

enqQm ¢ i.n b|||t to bhe exploited as th . .
proglbeen f1uCh i e Pases ANCESY RIOBTESH &5t theakag Rhases This action

%ﬂg? NRfreﬁaﬁé 58e *@E&nﬂq@ rﬁr l%st\S%f bréﬁﬁ‘c%?i#)n'd?the

arrage C pol n cont uc:|
gemmmmartdosmmsehuehi separdtionotthiogahétic makertat ihtainemsdaughter cells

ta kggfpg%c?ét Iggsmlyﬁ—l °@|—1N1Cﬂ|§§ ;k%ggf}pg.éqegigglvg\ déég L}/ceerSISnals from the
DNA-damage sensory complex to inhibit activation of the cyclin B/Cdc2 kinase,
which promotes mitotic entry, and abrogate G.sub.2 arrest induced by DNA damage
inflicted by either anticancer agents or 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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progression (see Zeng et al., Nature, 395:507-510

(1998); Matsuoka, Science, 282:1893-1897 (1998)),
weowBas4novi de val uabl e new t herapeuti c entitiBGT/82007/022827

the 10 treatnment of cancer. Another group of kinases

are the tyrosine kinases. Tyrdsine kinases can be of

the receptor type (having extracellul ar, transnmenbrane

and intracellul ar domains) or the non-receptor type

( beiSetpcivelmanipolaties of chéekpointRaediol i cdndes cells esuldefford
ki nases = are conprised of a |arge nunber of

breadyulilizatier i eanear hesathefapeutic aadJadisthrragy eegimens and may, in

adfifibhbid 2 bRl nafatorilutied REHEEH oBHORTIneldtiL o be
explfted msqhe rseléutm@mslsubf tHo desstruttion vt ehAdert dtisHERnumber of
subfam | i s conprised of EGFR (HER1), HER2, HERS and

fagtpraplace as A pivotal tasgelrin MNA-damage epeakpeint control. The

e|dF@1%o:n fjﬁmﬁg%%ac{f tgngfﬁ nggérggﬁ'rb%é?glégﬁ%g? §g6A Ak cDs1/CHK2,

a mwwcbhtly Ars%h@lfedstbtlfoﬁﬁefarte@v‘ntﬁ CriKe ﬁ%geraﬂng@r phagee
tyrosine kinases is the insulin subfaml

progiessian{seangeng et @-. Nafure) 385:80¢-51R-( ﬂagg&%é/lai@wa Science,

262 8o a1 {120, BBukiFpids Vet pi g FirR b RERG I tre

treafmémeofidamaee i nsert  domai n receptor (KDR), fetal
l'iver kinase-1(FLK-1), fetal liver kinase-4 (FLK-

4)
and Anofherigtgup pkbmaw@@re@e«iymrée kingses- Tyrosing kinases can be

of ﬂ%tn ?gég%rq@& t:_tfa?) V&eﬁ%&%ﬁlaﬁﬁ%ﬁ%}%@% éag r¥t HUI%Adomalns

or treasdn-eecembdr type (bemgrmwwtmfra@émm nRegepirigpe tyrosine kinases
ki nases, nanely, LCK, believed to nediate the

arq campased oba lar@emtﬁ@bersofdfa@nsergheaner iegaPtaRe with diverse biological

achﬂf}f;rlﬂ%bﬁ 588 | g@éﬁé aﬁqbg%ﬁ@_eg of mé%btéﬁ@éﬁtﬁ@s‘heakmases

hadé beeaddentified. rOme twoeuneaqinas;er subfamnw dusigrated the HER
rovi ded in Bol en, Onco 2025 30 2031 (1

99
ilyo 6 paBRfisest ot FRER EW bsl"%%QkHﬁﬁiﬁe%nd S ')-'Qa"ds of this

suiﬁ_fr}@[))éf‘fﬁr’g @%r?%ﬁpﬁ%@ pégguf @eskjh%?’lthkgﬁl’&ggvﬂ'gfa%i&r TGF-alpha,

amphireguivs. HBEGF pbetabethlinsarid hetdgulis. iAnmothartsubfamily of these
sub-dj vided | nto varyj nggv\o 2008/ 054701

reqapIPIYPECYIOsEgsnas i supkamily, ARjeR inglydesgNS-R, IGF-

f
nwt#) a?@“ |'R¥R' Srr%nPD@F %’@ahﬂggﬁagdé’g‘ éngegfﬂsr?ppﬁf&g beta
recsaptcblesnOSFIBf cémtzami;léblhdls PreeRLKI fanklgab tompnse@ eh#dw kinase insert
For a nore e IS

domgin regepter éetﬁ, liver SSI oﬂ(F&gﬁ i)ﬁe@ﬂ@ Siseoh (FLK-4) and
L
e T e
tyrosineikimasespkee |Prlo\um@1noeje31 eQM&P\ﬁ@d}B4 -839htB9%chani sm
new ¢ es are m exi stin

d
o s BRI BRg o1 258, DPResCeRtaE BrotSyiasing Eesendariy LK, is
beR&&d Mkdlate the transduction 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
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generate new capillary networks in order to maintain

the proper functioning of tissues and organs. In the
wa@eowso347however, angi ogenesis is fairly |imnmteRCT/US2007/022827

occurring 10 only in the process of wound heal i ng and

neovascul ari zation of the end®metrium during

menstruation. On the other hand, unwanted angi ogenesi s

is a hallmrk of several diseases, such as

rede@‘tcbreoﬁirféxampl@sthélsre Is‘&bfefri‘ﬂ@h@‘&irw of thetlavgest and includes Src,
age-related nmacul ar egeneratl on, and cancer (solid

Ye{suﬁm sJayn PElt %lanr@kn%gregnthrkh rh@v%rcwmamﬁh@mnmn% has been

i sbehekla PN AR LELRRRS oMl o1 e T SRgepior ype o
tyrésinakindsesj s¢e Bﬁ@%@ﬁco(qempamesaomtgebeﬁl growt h

factor receptor 2, also known as KDR (ki nase insert
dont addlitie & s yolgria cali-cyelg conyrol, m:tem kinases Bls@sklay a crucial

rol\?; r‘?%@o@%@%ﬂ@&&ﬁf&ﬂ% td me?:ﬂgm-ggﬁzéglh?&' h@\ﬁ"&pﬁlﬁnes are formed

whi ch” I'S""expr

froeneldstive) vedsets! V\ﬂwerbnetqd&edhmewasemar s?@l@hﬂﬂ&@ tie potential to
factor VEGF and nedi ates the subsequent signal

generate nawtGapillarg oetwerkss dh ordarito maiptain the proper functioning of

tisqubs AP bIgAR! AR cddiienddi S ERIIRRES. ooourring

onlyERfthé&Prodesk of aaulnd héalhbearfdel@bms@ulaﬂ‘zambm\@rmdcﬁnetnum
even in the presence of exogenous VEGF (see Strawn et

duding menstwatiome On thegothernband 4mvarded pngiagenesis is adrallmark of

s 0 bl B0 SRS BB el S!S vt

méazolakdegeherfions ahd tAprer fsolid hemor)e Pryfelirkindses D#ﬁcerhave been
to have no function in the adult beyond that of

shewRita berigvalved ah@eo@'ameraepmas; inglugetireeTRemdees of the

orEIoEE RO Kflage il VEBF-R2\( i incotptel growr
fac‘ﬁormelcepio;z E@Bdemwrdast kigasminsent cwmamhetwtbc)remd as FLK
and nedi at es subsequent intracell ul ar

1) HGEA (torabieat e Tasien Emepion’ and, LK falb kaigwn as Tie-2).
SuggeH ek b\ﬁﬁcrgfsoé(%ﬁeéfé‘& 6’ﬁlﬁgl Oger?gﬁell%a’fggll n# fhe pbtent

critical role inin SIS I'n so

angvogenfc droath fecter VE@(H@@U medidteaitne sulzsequéns Bignal 'eansductlon
Cancer Research, 57: 3924-3928 97).. Unli
thr@ﬁ@aﬁﬁvatm\;@rmtrﬁ@@lw kinasg Aetidlyg Thoss b esopcted that direct

mh%éﬁ"@?ﬁ%olélﬂﬁ ?Z ‘ﬁ@ %fr\/dE’G LFS@WHI Alsuftiih e F‘\'%Hurg:iﬁgblof

types t ug or nay
angiogenesistevealiesheé presenee aﬁexugénmjwVEGFo@eeaEBtrawn et al, Cancer

ReGy REe3aET ab 15 150615 s ias Baci Sbowd Witk il O VEGR:R2 which
failktbr}ﬁéﬁiagﬁ Ig}c’]ém‘ar?sfddé%h RMuW&?erb&%? csﬁeémgs t 96 %@S‘%zo

angl ogenestis 1n mce W t hout
(1996%i cﬁwtynermrbreaMEGFd%Q appeaEl\tB(hai/eantnInptlaﬂ nﬁﬂ%adiﬂoueyond

e B W A e B RLE. STRSlelS! o beERSlnnitor of
thelf_\ﬁgﬁge hafviReSIVERFIN2 Woull B8 ekpbele?l toexhilst RAETGaEIEy.

Similarly, FGFR binds the angiogenic growth factors aFGF 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
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bi ndi ng of the factor angiopoietin-1 results in
aut ophosphoryl ati on of the kinase donmain of TEK and
WO e®8ls40i N a signal transduction process whi CPCEHPR®AT/622827
to 10 nmediate the interaction of endothelial cells
wi th peri-endotheli al support6 cells, thereby
facilitating the maturation of newy forned bl ood
vessels. The factor angiopoietin-2, on the other
in aombeappdifiesentcalitypetrirceghdut the bodyp antl may or may not play
an |op0| etin- 1 on TEK and di srupts angi ogenes
impgifan soles in ethar ngrmal gays;gl@glcatprpcggsg@m %@@Hlt Nonetheless,
t
syswﬁtléé?ﬂrﬂ ntgg]’tl}yﬁ %&iﬁ%ﬂ%@gg@gﬁ?%wﬁmﬁgﬁr&s@ &Hivity of FGF-R

has beeh aépdrtécetd Blotk bF@RYdAtEd eglgesesis |ﬁtnmeé Wlthout apparent
responses, cell proliferation, {55)99? 0Ssi s

t°xiQﬁNDr"ﬂ%*é¢f@§l efﬁllKWﬁQséOLﬁe@;ﬂ aﬁqueﬁggg)vat od
SR T T -

onIVQﬁi emﬂdthém ells adigrohas 66&2 ghewdl t&pfd) a réidlin &ﬁguogenesus The
amagi ng chem cal s, radi ati on, and Fas signali

bmﬂw@fttbeffa@tﬁf aRgiopRietinnbrassils in avtgpmﬁah@raiaélonﬁ%tthe kKinase
doﬂaﬁ | SMPEXS l%sﬁﬁ’gm 8 %lq%s al ﬂgg%wtﬁﬁgjé}lgﬁ%§$ﬁh%‘ﬁrapfpgalrs to

er entiati on reoni

meldiate siee irffbrictibr of enaomﬁalocrenb@wm pelenBothelil erb@eirs
detected in | ynphoi d _and nyel oi d mal i gnanci es,

therelefadlijatmgihe matiration pﬁ@wtyffpeaew@qovef@ﬁ!ﬁstT'ae factor
anGBRin'2, i 18 8. FAR% opekirs E544 Bhde TyOBRIATEr bfjopoitin
1 ddwTEIQrmdtcﬁsriL@tsT angivgenesis. Maigenpieferet ’aD, Ssience, 271:55-60
S (August 30, 2005),
p://kirwasto. ut u fi/iul kai supal vel ut/annaal it/ 2004/

%1?B?3$§ﬁfpgﬁgé B6rEs{t) i obenpIeR ppfin ngkBdmarK

supgréamity. JBIK plays abrueialircle uC&mammﬁbweaers;imn@eémre‘b%lresponses
Aur ora kinases (Aurora-A, Aurora-B, Aurora-Q

2005
Ce'faP@“ﬁ%ﬂ'%/‘%Hﬂpé%?ﬁ RNiumigenegis) dMkinase aptily Q:?éb’?ﬁ activated

oy BRau ol BB EaEh eaBt P2 ByB8mes (TR Fgpha 300

inténlsukirs-1),Aymphacyie (colstimutatont neneptars(@DQSchrldoCleO)NDNA-
cal gl il asd 00 5 HBnind HEBETRAL YR ko
mlwfﬂi&T@tHﬁBm\P{ RYinGolved tn hBoﬁt%@Fsﬁthétﬂﬂw éﬁt?TarFeciHéraée%

segregation chronosones
differentiadiohat i on of the ceII cycl e can Iead to cel I ul ar
pr01ferat|on ﬁmdS her. abnor nal

tei e§ | n_human .
col bIMddi&sma §§U@e §PBing. ”a%rﬁ yaped aXRrEsSog levels of Pim-
1 H&%%e‘%‘hedété@t\éﬂ%'lﬁn@ﬁou@‘é?fd%?él%ﬁﬁﬁ%hgﬁﬁ%l& %‘rlbotfeEeﬁfly Pim-1

., 17:73052- 3065 1998 cher et .
was$ idemifiedBisod pragrestie 3sarkenh Rrostae carcenris Reltala, “Slgnallng in
Caﬁ'cgrlz Pim-1 Kinase and its Partners”, Annales 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 malignant cells. 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
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Chem , 272:13766-13771 (1997)). c-Met is a
pr ot o- oncogene that encodes for a tyrosine kinase
wo ewepsont for 10 hepatocyte grow h fact or/ scap€BUS2007/022827
factor (HG-/ SF). The c-Met protein is expressed
nostly in epithelial cells, ahd due to its function it
i s al so known as hepatocyte growh factor receptor,
or HGFR. When HGF/ SF activates c-Met, the latter in

solidiiumorsyAwlrotd-Rdasoasometiraes edfekriedas aszf)wsabéueved to be
i ncludi ng the pathway from Ras to Raf

t
inv{vedde mratein pa@quvlat@n RVRNisdbat reguiate éﬁe ﬁell cycle Specnflca"y,

AuFJrQ% ?ﬁ%}@@h? £} r{o efn Ilﬁnﬁﬁ OA\‘%& %%ﬁ é@lggfozscgf%ﬁosomes

dumﬁg hmmts dumeﬁqtﬂa(imef Bier caingyicty can Iﬁd to deliLlar proliferation and
Revi ews Mol ecular Cell Biology, 4:915-925 (2003);

other ahgoenalifies, IDduman cglpn(g@mpgr Hgsusj, AsiranarA¢ Ayrora- -B, Aurora-C

nasif bR TAUKY 508 Bl BRieP ek ottt PSR 1730523085

(1998)aSehmacN@rt@t®IpuoOeer:bA 1434 635(194BKAB98Y, Kimura@et al., J. Biol.
tes nulti g p38 MAPK- dependent cel |l ul ar
Cﬂeé’bpﬁﬁgé§7ew77é (3397Dnportant intracel lul ar

reg |,@éﬁ§ caré) QSPQ(EQ’&#@ f;\ag %g%cﬁc\%@ 5 tpﬁq%g}qsgnﬁgﬁﬁ?‘%ceptor for

hepehtbcﬁt)e groWth ol soater tastoR(HEFISR). ThEatMat prdtémoé \éﬁdressed
I n many _acute and chronic infl ammat orfs di seases

masty urhﬁptsh%llal gelis @nd; duexiedits Wﬂﬂlﬂrﬁﬂ%a oﬂﬂwn a$ beaet@cyte
|
Mﬁfé@t&'r?ee t6‘r ‘ofﬁé}*ﬁ Wﬁ ans §at esuvﬁ 3! Cy g‘iﬁgéf'n turn

upon S

ma@/rubmbmsa mwieatoe:knrmé mhwa% ancluding'the paﬂduérvsf?aﬁh Ras to Raf

is also inplicated in heart failure,

to Merle the mltqg@nyactwratedr RigteinkinasedeRK{ ta dhe Fegsgintigadactor

E@dyﬂgﬁ{ﬂﬁﬂ%%en‘%mﬂ@g e?jaF\_S(ﬁg gﬁgﬁﬁyangﬁt]lnahgr%ﬁ%mgressmn
of B&&am&hﬁcé&?@eeiﬂlﬂ%’)nela akblatNaﬁJﬂe Retdews MoYecwlar Cell Biology,
Phar ma 372-377 (2004); 8 30 Shiroto et _a

4910 B A00R a0 o1 ab B qr2ckllar Basiareietiy, 8RBT (2003)
an{jgﬁ%ﬁé{ﬁcgf ye Omg@ﬂb"ﬁ 23hoRIflgeBokf)nases in order

rsease states associated with
abnmmbne&ﬁtlwam@rotan &inase-aditvatsavpriotein kkinaseVI(MAPKAP K2 or

oS R S ot .

mb@ﬁ@rﬁtmﬂf&%@ %Hul‘éﬁdr ofg 'P thUkWesV ‘§géﬁ'§§ tumor
t her proteln ases e conp oun
neomnstfacto&altoha/('ﬂym)h auedad(|aﬁc(lla693apduraetferdrhgdunm (leNg), that

F Erollferatlon forqei | e, that X
afea';“élo VRAiBiMNsagHte Frd °Pr'8r'@ %PB\%‘P’N $97588s © s (fagumatoid
artﬁn@ Khd nﬁlﬁﬁ?ma o(/v\é‘IE@F B3, W’(ﬂésmé??ﬁsthgrnucleus of non-
CDK/ cyclin conpl exes an both receptor an

stimatated celis and wpoo stimulition dtesansBiddtéd:io thie cyttplasm and
phé)'s\%%\rg/rlla%\é and activates tuberin and HSP27. MK2 is also implicated in heart
failure, brain ischemic injury, the regulation of stress resistance and the production
of TNF-o (see Deak et al., EMBO. 17:4426-4441 (1998); Shi et al., Biol. Chem.
383:1519-1536 (2002); Staklatvala., Curr. Opin. Pharmacol. 4:372-377 (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
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In one aspect, the present invention provides

conpounds of Formula (I): OY A N SHNRI1nNnZR3
WO0O-20088450 2 R R1I0 PWR4 10 R Oa Rd4a (1) aneiCT/US2007/022827

pharmaceutically acceptable salts, solvates, esters,

prodrugs and stereoisoners tthereof, wherein the

dashed |ine indicates an optional and additional bond

and wherein: 15 Rl is H, al kyl, alkenyl, alkynyl,

desitablk jorekiease imhibitors foapdsdessdoth b alfﬁhiﬁ}ﬂs forthe target kinase as
aI kyl ene@m heteroaryl, -(al kylene)m het er oc

we @amtgh' &f FHY'WeYQ!FB%?H]QirWPtem tirases.n mgll me cue compounds
e 54 o "SRR and SRR LRl SPASLBRNRLELY e

thoge, f@rrexamptarthanarermhibngrsm)ﬂcmgennm@t@ Frrortetrfkmaeest, @udh as
substltuents sel ected from hal o, @b -0-al kyl

CHKa G2\ GANYES B-R2) 2 Bineloldi%s ot ERK/cyglin complexes and both
al kyl ene) maryl; and
recmkgarrgﬂrfﬁ;(ﬁilpé%%&tgﬁ%@ ng?é substituent group can
be substituted with up to 5 substituents, which may
be the sane or different and_are sel ected from hal o,
-OH aIkyI - M VENTION 2 and

het er oar 3?65%@%%’%@?@%’?‘% ?rg&}é‘(ﬁ:elf @nﬁéungdr ocbprocr m yla

be optionally fused to an @yl, 25 cycloal kyl,
het er oaryl, heterocyclyl enyl group; WO

2008/ 054701 PCT/ US20Q7/ 0228 AK g H alkyl, aryl,
heteroaryl, -C(O)- W, wherein the
aryl, heteroaryl moi kky or [a -C(O)- aryI group
can be substituted Withyup to 32”sulzst|t3;(;m whi ch
may be the same or different, anfyaré™ pendently

selected fromhalg, alkyl, -C(O|CH and O al kyl; 5
each occurrencd'or as indepe al kyl ,
hal oal kyl , hydroxyal Kyl , - (&R A m (R8) 2,

_(al kyl ene) m NHC( O) - RO or -(ahliy ene)mndeg)z or R3
and the ring carbon atomto ich it is attached,
conbine to forma carbonyl grQup;

and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof, wherein the dashed line indicates an optional and additional
bond and wherein:

R'is H, alkyl, alkenyl, alkynyl, -(alkylene)n-aryl, -(alkylene)m-cycloalkyl, -
(alkylene)n-heteroaryl, -(alkylene)n-heterocyclyl or -(alkylene)n-heterocyclenyl,
wherein any aryl, cycloalkyl, heteroaryl, heterocyclyl or heterocyclenyl group can be
optionally and independently substituted on a ring carbon or ring nitrogen atom with
up to 3 substituents selected from halo, alkyl, -O-alkyl, -(alkylene)n-NR(®),, —
C(O)OR’, -CN, -OH, -(alkylene)m-heteroaryl and -(alkylene)n-aryl; and wherein any
aryl or heteroaryl substituent group can be substituted with up to 5 substituents,
which may be the same or different, and are selected from -halo, -OH, alkyl, —
C(O)OH, -C(0)O-alkyl, -N(R®)2, and -O-alkyl; and wherein any aryl, cycloalkyl,
heteroaryl, heterocyclyl or heterocyclenyl group can be optionally fused to an aryl,
cycloalkyl, heteroaryl, heterocyclyl or heterocyclenyl group;
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R4 is H -al kyl, haloal kyl, hydroxyal kyl,
-(al kylene)m C(O N(R8)2, -(al kylene)m NHC(O -R9 or
wo ¢@Bksd7ene) m N(R9) 2, or R3 and R3a, together BET/IS100E022827
conmon carbon 10 atomto which each are attached,
join to forma carbonyl, cycl®al kyl or heterocycyl
group; Rd4a is H, -alkyl, haloal kyl, hydroxyal kyl,
-(al kylene)m C(O) N(R8) 2, -(alkylene)m NHC(O -R9 or
- (aRRYd Binadkit, h@ier@@?h —Q)(GJ)@I@W@?—QJ‘ Oﬁ?-’érylswherem the aryl,
[ ndependentl k (al kyl ene) m ar
hetesparyl @héi)yhﬂmtk!r%@ry% O)- i(uatl gm&m@mbﬁeuéstdum with upto 3

sub{tgy%{; ﬂ@gcmrﬁé@%%p@ s(aﬁiegef o&'@g %1 a%!hg{e ngmandently selected

fromChak Ralkyt, an@( Q)alb%?' kyl ene) m N(R9) 2,

(aIkerne)mN O OR9 or NHS(O?ZR? R6 is
H, eARlypccuiremce o emaﬂgpemﬂemlmmmlkylmabgkn hydiaxyalkyl, -

(@R R NG e ekl NI PREBY SHAIRYERINE2, or A and

thé“ﬁﬁdﬂ:@ﬂfo‘h' atéf Mhl@ﬁ'lﬁ%'&ﬂaBﬁ@d | Sorfibineab farm a't%r@é\*q}ﬂdroup

- (al kyl ene) m (al kyl ene)m

xyal kyl , )
HCB%)IS’RH ealkyl( aalmll@h o«yg&yz §aikylme))ma(a(9m(5’a)a -(alkylene)m-
NH( T el e R R oS 80 A5y 5By Wb ie FRRon carbon

atdrﬁ't@b\lmdﬁ?é’éch 3fe Stashed, B foimh catdorlyl, dyaloaidykt heterocycyl
hydr oxyal kyl , -(al kyl ene) m C(O) N( R8) 2, (aI kyl ene) m
QFNHC(O) R9 or -(al kyl ene) m N(R9) 2; each occurrence of

e R SR e by @biVae RaBBIEN-CION(R®)z -alkylene)n:

NH@(@)k}y? @nqhmywrp]\j(ﬁg)zor - (al kyl ene) m N(R9) 2, or R11
the ring cagbon atomto which it is attached
conﬁaﬁféoﬁéuﬂf%m(?ﬁ of BaisHodspengenty;H walkyb o@iserma-aryl, -

e R e T B s R forie

OI'hQSéIk)ﬂéﬁd’mrNH% 5\?2 hetgs; o wrmasukg:r ac((cﬁﬁ?) lic(@ bﬁg

(Al Ien B D). ARV ey NSO hNBEGRIOR gﬁeywsa%%
i éﬁw‘”a“ﬂ%%fe?@%&‘ GO, "Sher o n tho” -

aryFér@l-pmkyhgt nalgamyl ene group can be optionally
substituted Wt 4 substituents, which nay be

t he Rs sl o@Hdlaber&'@kYbﬁﬂhaloeii'KYhdependent ly sel ected

fr ogg W?"&H E%{él he@(r%yl ﬁé%%or Nélfo ‘f-@H- al kyl ,

C( OH@?&,H @1@) Nl(a%élkyl hwcmm _(aytendiy |C(O) SRR (alkylene)m-
NHC(O)R% or (alkylene)m N(R%r)z or R and R'®, together with the common carbon
atom to which each are attached, join to form a carbonyl, cycloalkyl or heterocycyl
group;

R'% is H, alkyl, haloalkyl, hydroxyalkyl, -(alkylene)n-C(O)N(R®),, -(alkylene)m-
NHC(0)-R® or -(alkylene)m-N(R%);

each occurrence of R'' is independently H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)n-C(O)N(R®),, -(alkylene)n-NHC(O)-R® or —(alkylene)m-N(R%),, or R'! and
the ring carbon atom to which it is attached, combine to form a carbony! group;
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10 tetrahydronapht hyl ene, R3 and R4 are each ot her

t han hydrogen; Wis -N(R12)2-, -S-, -0- or -C(R5)2-,
wobk@ses410bot h R5 groups and the common car bonPGEIL/US200T022827

whi ch they are attached can conbine to forma

cycl oal kyl or heterocyclyl dPoup, each of which can

be further substituted; Y is H halo, alkyl or -CN, 15

Zis -C(R8)- or -N, such that when the optional

addpatioBaturenst oﬁRBflgmpenaentlﬁ H, Wene)ﬁaﬂw -(alkylene)m-
n

occurrence of mis i ndeg/endentl an

hetaﬁ@@gbr(aMQn% hetgracyclyb -2 O)azraikylp $(©)pand, -B(Odpheteroaryl,
Qlt’fe f F la (1) (th
hy&&%ﬁ'ﬁﬁ fa ?rngzaﬁﬁd\sla?i vegr;mcgn(bze l(JsesuI as

pr Oheiwa&yleﬁes@r hétbrddryiehe; wherainthdgfyl@spechetetditylene is joined
Ani | i nopi perazine Derivatives can be useful for

viatarya? ohis aefaognbv@mcamyrhatpm, iandrwheren hiessylgse oran

B T R Sy ee——

mayetieltreveang lordiffireaB afd ik dRdspendently selebtmﬂrom h?eﬂésélkyl

an ischemc injury, a viral disease A
Ry, e g (el SR e,y CEo)R°

CBIGHE: TN RO BaBaig cONART Nz, Lo fen Ar i

tetmmépmeﬁ@w aﬁd rJ a8 eatheghéMpanmydrdged’, at
| east one Agl | i nopi per azi ne 30 Deri vative and a

phaWrisceNtR Clat | -p- a€&ert-BiRE)x awhergin bateRc graupsi andife common

caftih Aot Rkt By bt Rad oot btEb ol S GAR or

hefrbéyc d)ﬁlmélh‘@fe@wtﬁqﬁhlch ldanWecrtithbr siby&itlitedn provi des
met hods for treatin preventlngaCondltlonlna

pat Ydfit, hate atedigs-Cdnpri si ng admini stering to the

Lo LR o e a8 ponp rser.

is-pm(sﬂ,sqnt i nvention provides nethods for treating a 5
cancer in a patient, the nethod conprising

ad nﬁﬁP@PéWrﬁﬁnQ%Oft S pdepandently 8rafelit i ve amount of
I h
at hqﬁn%htlﬁfégsfg%r{&w%npb%bng @erl vative. |n another

aspect, I'nventT oh provi des nethods for
treptis@pral. cancer in a patient, the nmethod conprising
adm nistering to the patient an at | east one
Anilinopiperazine Derivative and at |east one

o 1 BASBSpR0L ZCGRb0RRLL POl RIn (i Mlnhpracie
Desigativess) earmbearseful as protein kinase inhibitors.

In another aspect, the Anilinopiperazine Derivatives can be useful for treating
or preventing a proliferative disorder, an anti-proliferative disorder, inflammation,
arthritis, a central nervous system disorder, a cardiovascular disease, alopecia, a
neuronal disease, an ischemic injury, a viral disease, a fungal infection, 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.
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together effective to treat the cancer. DETAILED

DESCRI PTI ON OF THE I NVENTI ON I n an enbodi nent, the
wEe@sesn70i nvent i on provi des Anilinopi perazi ne RGI/US2007/022827

Derivatives of Formula (1) and or pharmaceutically

acceptabl e salts, solvates, ddters and pr odr ugs

t hereof. The Anilinopi perazine Derivatives can be

useful for treating or preventing a Condition in a

pat Irestill anesthe nagpevtstherpted@itrisvertionqievides Asethods for treating pr

above, and throughout this disclosure, the follow ng
praventing afaprdition bt A datiest the:methedaomersing askministering to the

oSO 1 R AP A Do
gr olipahsthehaspedththe presemURvartnsroRidesafietods feséating a
descri bed. The bond to the parent nobiety is through

cancry in &rpasient,. the methed sepnfistRthadministesng dmthe patient @negffective

anipu B o Rest ol PR BB ARE DR AING L anoy . Al koxy”
meafnpandthel K¥pedd: tharsraBentinvéntioh proRideiskiethate Yer freataty a

previously described. Non-limting exanples of
careartia g Ratignkdke reetbod somiyisingadminieieling de Hkpatient an at least

ong AR EPerar S TSRRIYe S0 1 1SR, iy 2Rysindet Bgent which
is Y droApinopipBrdZindTBerisative, alHeren@h&@malirys administered are
Non-limti ng@exa | es of suitabl e al koxycarbonyl

togetherrffactive teitreabthessgnegibonyl and et hoxycar bonyl . The
bond to the parent noiety is through the carbonyl. WO
2008/ 054701 PCT/ US2007/ 022827 12 "Al kyl" neans an
al i phatic hydrocarbon group which may be straight or
branched anDETAIREDSDESCRIPTION OF THB INVEMNTIONoON
atons in the chain. I'n one enbodi nent, an al kyl group
contreamenibagimahnt) the presendiventiad peavities Aatlioopipenazihe

chaj.n. In_anoth enbodi nent, an al kyl gr cont aj ns
Defigiiisiiormnie (h a0a 0 PreT Bareaiealy el bl ssifsgolates, esters

[ t  Thala i rENYRSH i
anGEARHgS ITRSr THGIMORioriang DENatiy8; Ein (43 for eating
or piaveatinglakgonditiam in alpatient.al kyl refers to a group

havi ng about 1 to about 6 carbon atons in the chain

whi ch may be straight or branched. An al kyl group may

be unsubstituted @effifitioRSAHAY ABDBRSViatiBhed by one or
e

nore substituents WATCh nay D ne sane or different,

eac Asdusestabayenand thrioeighgqut thisegiselosure, yhes tallowingitermsprunless
ot BB hah beyessigod 1o Rays the Biltigg meapings:
PR . DN I AN
through the carbonyl. In one embodiment, acyls contain a lower alkyl. Non-limiting

examples of suitable acyl groups include formyl, acetyl and propanoyl.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, 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.
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al kyl. Non-limting exanples of suitable al kyl groups

i nclude nethyl, ethyl, n-propyl, isopropyl, n-butyl,
wG@e@shst7yl , i sobutyl, t-butyl, n-pentyl, isopePClU$2007/022827
neopentyl, n-hexyl, 15 n-heptyl and n-octyl. In one

embodi nent, an al kyl group id2a "C1-C6 al kyl group,"
having from1l to 6 carbon atons. "Al kylaryl" neans an
al kyl -aryl ene- group in which the alkyl and arylene

ar e"AlRgl" pieaHscars huphm&mydn@chrbbn gm@p ahiuhcing® ibie, straight or
al kyl aryl s conmprise a | owner ala/ group. Non-limting
ga

braé}@&ﬁ@a@d&orap%smg abput htqabaut? @9@ atgntSdnﬁhe chaig. Inone

n@%gi éﬁt kﬁ%}?ﬁ ﬁ%{fﬁ @{:n%ﬁ&c{m aqi)o;ﬁ‘ ﬂa{‘i %@Pbg ?2 ?:éﬁcﬁrpgtoms in the

chamelrﬁarﬁmﬁeﬂ@mbodnn@mpan Ay gkdLgsContaingtTraih abbeat mlt&about 6
ro is |ower alkyl. The bond to the parent noiet
ca%gn(ﬁ;g

mstindhe gha@nﬁranch@qtmqamdhah@m@r meralleyer al | QTOUDS

suft 88 oyl Shihol BrorBh e ¥aRHPaLS smel AU, yBRer ghkv
refermpas gioup heléngrabbut 1 kb abeucs catorl 4tbims. inAe ahaml wiich may be
I's bound to the parent noiety via its sulfu

stralgbhpr branebadi Amalkygraup @nasphgwnéuwau@@enrmm'ogaﬁwgubstltuted

by 8.t e b R e mE s e PR B o, RgEH s Bb8huent

beingdndeperideralhGelectad eranbihie groapronsisting of haio) aIHXI] e

enbodi nent, an al kenyl 30 group has from about

cycloalky!, cyaneyEHoxX GHkOXyn-S-Rlkyk iAo, {NH @it i eNH( cycloalkyl)

NGRS LRI AR OO 46 B-CRDiERRYrpen apB TfOr0-

alkgl. Nongimitng examisids efrsitablesalRyl grdu trh:}’dde gkl |, n-propyl
008/ 054701 PCT/ 882007/ 022827 wlgg o?@ propyl w MQ’ Propyl

isopfeRy HEQUEYD S8 bmwso&%éntybutaha\rwentwompeaméignpentyl n-hexyl,
t [ ”
At FROR e bt SEBRANGBLBTE R 5 iGEppon roup,
hagngdmmﬂytolﬁécamanlmbmkut ed or opt| onal |y substi t ut ed
or pore substjtuents

dl f f%llk%lﬁfy " means analky! tmwebgf‘?@ ﬁan%'EBﬁ%g{elﬂYiS/ggde a(r);lene are
as ?‘?é\ﬁ&ﬁﬁg c{és&ﬁ tIH?ngLégHBo it tsélkﬂgr@% c{i’rﬂbﬂfe 3l 16%kr alkyl

gravm Nomfdimitimg eaoawméeﬁ adduitable alkylendigieuyy is tolyhufie bond to the
i ncl ude et heny n- butenyl,

pa@’]’ré't‘q’i?tyﬂ'étt @“@hﬁﬁ Eé?lﬂé‘?ﬂﬂ octenyl and decenyl .
| a i R
v\,herﬁe(llkﬁIlé H%ﬁmgf H}%ﬁ@gﬂéwl %@zﬁg@ﬁy gf%%@eﬁmat om@ﬂtégroups are
thdsedan whiph Huedlkyi group ibtower dikyl- Thebbnddo ¢hexpaters nudiety is
10 aléh.él ene y(i;roups i ncl ude -CH2-, -CH2CH2-,
throggh CH2 CH2 CH2 CHR- CH( CH3) CH2 CH2-

s i b ) 8 1 AROBRt a8 roviousy

descriligd: r Nendliodtimg axamales of suitable alkylthlo groups mclude methyithio and
ethylthio. An alkylthio group is bound to the parent moiety via its sulfur atom.
"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. In one embodiment, 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
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al kyl ene group is branched. In another enbodi nent, an

al kyl ene group is linear. "Al kenyl ene" neans a
waledosnstrbonal group obtai ned by renoval of a hpdr/ogm®n7/022827

15 from an al kenyl group that is defined above.

Non-limting exanpl es of al kdBylene include - CH=CH,

-(CH3) =CH-, and - CH=CHCH2-. "Al kynyl" means an

al i phatic hydrocarbon group containing at |east one

or prPYR aré atthohed t0 alinehraeayichain. Lowaralkehys Fafarsoiotatiiut 2 to
branched and conprising about 2 to about 15 carbon

abeytdhearbantatemsriaihe chaingvhicl maberstiaighhar branghed. Zm alkenyl

oy BB BBl G0 3hs By Lo

whithsmby 0@ the @aimelott diffalsnilf edche suithituait®ding ihdbb@ndently selected
chai n. Branched neans that one or nore | ower al ky

frogrthesoup eansisting: ohbalo, atkyl laryloeyqlealisyl cyanas aatqwcan@ld—s(alkyl)

L T R A E T T e

butéRyl, Banétﬁymmfﬂ-eﬁyl RIpEMtdIRg. odt@ﬁlyllan@déde@\y% exanpl es

of sujtabl'e al ky | groups i ncl ude et hyny propynyl,

2- blAlee”ameaes amlwlgﬁwmaﬁ definedaatigmey wr@r@npneacyf the alkyl

arofr RGN pNE 0% RN RRpRY iHEE Lok SorkpeRGlimetes of

alkglenb gwbpé Ui —Chigi, n@HboﬂspecﬁecHza gl- e%@ﬂzbl-emHz- -
the consi sting of alk ‘cycloal

ar
CH(GHe ¢ iy tCH{kets and - Gl—kéh&(c i— Igp@@;ﬁmhogtmem an

alkydfie TS iihas iy *'tﬁﬁq?@&@lcﬁ@ﬁéta@ﬁ%&°¢d@“#§@%ﬁﬁﬁ@m an
alkglekgrirbup dBranchedein ahlter @ifbddliméne apcdikylefe ghsup is linear.
parent noiety is through the alkyl. Non- limiti ng

exarffkerylene’sneaa pdiungiional grayp otaingss by remaual of a hydrogen

o AR G TR AR GARIEE ke

incRucRl KFH=CH> T ( msquHpramd OQH=CHIBHES | bed.
Non-|limting exanples of suitable aral kyl oxy groups

i nclAlgenyl b@@@yswlmthhydfoc,@rbmpam condaipinegatleastane

8 o i B P g MR B ggmonsn

about@Ito ahéut-15 mrbong:t@marmtm chain 2 I1$ Bhe @misodiment, an alkynyl
aralkoxycarbon group i s benzyl oxycar bonyl . The bond

ol RASCH AU 2101REO 13 CaRbQSIoTIe B b@rahIand in andiher
emibﬁﬁa#‘ﬂtl an%rlkyn?f%i o"i‘J'R?/A flrgﬁuaéb%tﬁ‘@ tara)ﬁou?hkcﬂrﬁ&‘?fatcﬂﬁé’mhe

chth |'ene are as revi ou
chalrs Grahetikd lneaoseh&hmmiommte lowenl d&WI:grommmsmdeaamethyl ethyl

or 'er&m@réggga% [0 & 1DEBE BlorR! G LR ATy hisiersipiabout 2 o
ab(?tgl% rou h@{)ﬁl@ymﬁi@{ém vm8h Wbé %trb@?\t BRbR{HchER! Rb¥-limiting

ene
examples of suntable alkynyl groups mclude ethynyl, propynyl, 2-butynyl and 3-

methylbutynyl. An alkynyl group may be unsubstituted or optionally substituted by
one or more substituents which may be the same or different, each substituent
being independentiy selected from the group consisting of alkyl, aryl and cycloalkyl.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and alkyl are
as previously described. In one embodiment, alkynylalkyls contain a lower alkynyl
and a lower alky! group. The bond to the parent moiety is through the alkyl. Non-
limiting examples of suitable alkynylalkyl groups include propargylmethyl.
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"Aral kyl thi 0" means an aral kyl -S- group in which the
aral kyl group is as previously descri bed.

woRwsls41t | Ng exanpl e of a suitable aral kyl t hi BCYDS20p7/022827
is 15 benzylthio. The bond to the parent noiety is
through the sulfur. "Aryl" nmd4ns an aromatic
nmonocyclic or nmulticyclic ring system conprising
about 6 to about 14 carbon atons, preferably about 6

to sheiklod? riealman ar@Ikpl-O- grripahywhieh ehedaraky Beoup is as
optionally substituted with one or nore "ring system.
preMigusly daseribed. Manckmiting examples ohawitahle aralkdewngroupsdnclude

ool A8 179 5 Aen SRRy oo TR ey i

thrb&gb!hi@@tﬁér@jﬁ?@én.an aryl group, wherein a hydrogen
atom connected to one of the aryl group's ring carbon

at onralkpxyeprbasytl meams an grallgyleOKdR)- groupy INprylimitiegrexample of

o e IEaBr e S bBBERBEHETh 185t th paro

mdietyti@ rough Yh@ sxrbdnglps i ncl ude phenoxy and 25
napht hoxy. The bond"to the parent noiety is throu

y St hr ough
t he"Araliet" encagdalkyl” means@r antatiilenargiagp imwhich t%e aryl and

e Aty et Ben L ond SnBRBFed affipyS thhise a ower

alkyRiviet qroxpCRbRgIMIting eXhm dumtabltearafity® Gtoupd iftlide benzyl, 2-
througg t he car bonYI " | sul fonyl ™ neans an

phargthyGanc papkthelanylmretyh dine band tecthpasent moiedy is thsough the

th h the sul fonyl. WO 2008/ 054701
alk&%ﬂe&o‘_ggg?/ 022827 15 "Arylthio" neans an aryl-S
gr otRradikyitmiy" Ghedmean ayalk g SLUgroup iR WHEHEHeOAAIKYI group is as
descri bed. Non-limting exanples of suitable arylthio

preyieusly desentade Namelipiting exaaile ohasuwitable: aralkyltiieegreunds

beh il LGS R Uty MO Crb Ot e it ecy as
def t AgAl' rabane antdrematib mendayshslot muiticyens NG systeen comprising
Non-1imt |G1g4 exanpl es of a benzofused cycl oal kyl are

abpytid g Abawii4 eaiosmapmsapraieiabingbout Gishatauld fa}rbon atoms.
TrEKEYETONR R Bl B RN B ol By

substitophies mmﬁcmmbzm@memh@m diflerént| and aeé g elefindé mgrein. Non-
10 "Benzof used eteroclycl ' means a heterocyclyl
eJ

| 1
imiEIc-@XAraRlea & SHEADIBRVESTOURS ieTude phed and naREene
; i |
o ! y{n'@lhhé e @FQ@HF’?W@F'@R %eﬁ%‘?&b‘éﬁgtom connected to one

of thedagl gsoliptdeng ohtbomnatoiviscis zeplased witkt £s0gleybdndreans a
heteroaryl noiety as defined above which is fused to
a beh MeaNs aBANHQr ITPHB iR WANEN e V! gropes 8 isayously

deB&HsEP Nor-lidtfig examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.
"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.
"Arylsulfonyl" means an aryl-S(Oy)- group. The bond to the parent moiety is
through the sulfonyl.
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15 indolyl, indazolyl, benzofuranyl, quinolinyl,
i soqui nol i nyl, benzthiazolyl, indolyl, benzim dazolyl
wa@easiosttant hi ophenyl . " Conposition" neans a prpdius2007/022827
conprising the specified ingredients in the specified
anounts, as well as any proddét whi ch results,
directly or indirectly, from conbination of the
speC|f|ed ingredients in the specified amounts. 20
Q/Mmyahioy Infiearesars agy |48 igraup irevhichnthe @rylgrooplis as peevicusly
ring stem conprising about 3 to about 10 carbon
deaqrth%i lframame}xaaM% osyitablg antthim grompsdnclude ghenylthio and

nabfhf o THESLRBIb 6 Kk s/ SR UERAThE SrgBoUt S to

rn up ca

opt I“leakbfyused k@ybllohuwdneamila@yeloatkyrmfoﬁety rasrd;afmata&mve which
substituents" which may be the same or different, and

is fyped 4@ ahenzepe rage Non-lpvtinmexamples of adbenzofusedsycloalkyl are

l,0al kyl s include cycl opropyl,
'nO%Hgfope%ttmaF gh‘f@& . cycl oheptyl and the |iKke.

Non“Benndfmstm a)mamkawl'omeanstaa@dbmnyl mtﬂélycas defined above
Ioalk | s include 1 -decalinyl, norborn adama
Wh isifuged fo@ benz/g&q& Hagk)NQﬂ Wltmgrﬁé@ﬁ@'ﬁs @i@@@ﬂﬂ%sed cycloalkyl
defined above linked via an alkyl noiety
mc[[gief'l}'ﬁe above) to a parent core. Non-limting

exarPérsofodedhietenddyely I eays adwdtédcgtlyymdidtyp ek witfined above
cl ghex ({I nmet hyl , adamantyl met hyl and the |1 ke.
Wh'Q)‘}/'él fase hg benzeng gng. INs- Hﬂﬁﬁﬁtﬁ’@mﬁiﬂ%oba benzofused

nefBHbLIGIShAad IRBIRYISIRID aCaLRRsEAT ° o, about 10

ato one “endocyclic WO

ZOO%MTﬁéemﬂeMﬂﬁméﬁeteiﬁaMhhﬁéww dufimedcaitidve which

bond. In one enbodi ment, a cycl oal kenyl group has from
is fygdto 8 henzgps utng: ANen-imiting examales:af a benzefisaastheteroaryl are

mo%WI’QHHg%]g/I' b@g% Lé’rﬂ)l igcg.ﬂ%lmﬂ @ﬁ'ngﬁi gzﬁﬁ%%ﬂlgl H‘fc@ lyl
benzxrm@amilyl;arm’w'czdthibpldewlth one or more "ring system
substituents" which may be the sane or different,

and @PePasitigat FW@GSM\QQUCWPT'WQ ithey seecifipd ingredients in the
sp%ﬂgjh%@%ﬁun@%‘%ﬁé&ﬂl ?Q ﬁgﬁ{/?ny ’ cyc% ﬁéélfl{ er‘%ctly pr |nd1rectly, from

opent enyl
combihdtioe dfithe spéified |mgred|egt$mathplspeoi‘fled anourddl e

T SR A Rt oo gl iosig st
I
co Olé@\?d%%ﬂgﬁgrdgrﬁﬂ?ggﬁg%?\%gt@ﬁ%m tréﬁéraﬂggﬁ%?bte éqg fa'bBﬁP'm carbon
atcms tlakdne empodmént,emdlwalkyﬂrmgsmdnmm about 5 to about 7 ring atoms. A

cySigREETVE At PPN S4B o0 PRI rnas g s'vkstem
cuRRUSHE: FRRIEED ST o il ROBHABH B4 ney sy, Nor-
Ilmamgaevmephesmﬁ suttaimleembnmdyailc cycleakyistm@iade m:yplopmpyl,mg/clopentyl,
cyélgﬁexy? cyc oq1 tﬁra?'ipde tﬂ I|?(é ﬁgﬁ Ifrr%{lggt; Ie\)/(gl’npleshcinb siutit%we multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantyl and the like.

“Cycloalkylalkyl” means a cycloalkyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core. Non-limiting examples of suitable
cycloalkylalkyls include cyclohexylmethyl, adamantylmethyl and the like.

"Cycloalkeny!" means a non-aromatic mono or multicyclic ring system

comprising from 3 to about 10 carbon atoms and having at least one endocyclic
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15 or preventative effect when admnistered to a
patient suffering froma Condition. In the
w@owBisadi on t herapi es of the present inventi oPCT/ES2007/022827
effective anount can refer to_each individual agent
or to the conbination as a whBl e, wherein the anounts
of all agents adm nistered are together effective,
but wherein the conponent agent of the conbination

cartey-darbor dolblessutid. | IRAINg emBbtimént, Qfayéibéﬂ(@h}/h@oup has from
amount. 20 "Hal 0" neans -F, -d, -Br or - n one

abeuithotel Aot 104G CABOBrAI0NS. Iman@fher@mbodlme@hcﬁ exgloalkenyl

arepS At Al S3oaot 7 i sropn RS A cyoldBRER Paup can be

opfidifallg!supktititad!Rith omeragere aingsysiaa spstitueAR" adfich may be the
with a hal ogen. In one enbodinent, a hal oal kyl grou

samaridifterent, endare asdsfinedahover Noadisiting examples of swgble

mofREel SRlaayhas Bilde neidhrera iR BT ¥ Rpta™Ts-

dleﬁﬁe 'apd the fike!don-fiting exdthBle of ESuitatiiéAtditicyesic ciéidaikenyl is

teroaryl" neans an aromatic nonocyclic or
norbgrnylenyi i c ring system conprising about 5 to about

e B AkENan) Bl 2 SRt By ienkrs oRlNR ASVE tinked via
an A9 (BéfifeNabé)Ro d par@Aecordd NembIRAiting rétxam’ples of suitable

heteroara/“ group has 5 to 10 r|n|g atons. | n anot her
yis i €

cyaipajsemyte acluﬁetcycl@aemerym@qby yelohexgrylmethyhand ke like.

opt e AR pr B RRNLo MR " Brpane an amount of

Aniinbpiperamng Serivativdrandior be adaitHBHErag&dtic agent, or a composition
PCT/ US2007/ 022827 17 the same or different, and are

theseofdbat iseffastive impinsiusing therdasired dhgrapguticameliqrativesdnhibitory

or it e&gﬂg&ﬁv@%@%&@@nmﬁg}gg%m epggﬁﬁ%ﬁﬁgﬂgbm a Condition. In

thecegmBipaton tingrapree>df diee pTéBierit aivantibel & efiedtive &mdant can refer to
enconpasses a heteroaryl group, as defined above

eaghindividual agent pbtchth@&%weatlorh gs anshole whereig te amounts of all
ag ﬁt@'HHn%ﬁls?%reBeJrg rt8€étma?‘effé‘&|\)léd BUPXIF]@%YIH thé()éf rﬂﬁbﬁéﬁl\t’ agent of the

uranyl one
cormedu@hlmaly adt berprmmdwuda@uwndryéffectmtdmazm yl,
oxazol t hi azol pyrazol yl, furazanyl

tri abal i/q,|meqn@ b, ,;ﬁj,q;zm y] onq@m@ﬂﬂpent hal% referls%cl) —Cl or -Br.
In Qﬁ{éthgﬁétr{%\éblm?m’ HQE’ #}yw _pht hal azi nyl , oxi ndol yI,
i'mdazo[ I,°Z-a] pyridiny

rm dazo[ 2, 1- b] t hi azol yl,

benﬂfbdloakyﬂmyéans andlalkyl grcnmaamdeﬂlr)éd atlmnaz lwhen‘embnd or more of
benzot hi eny qui nol j n i mdazo

thet g pYP ﬁcmidrogﬁn Ao hﬁ% peeq rﬁmlﬁew%majpalogen In one
S ALARk el o BS REGMEm Tbi6 EaBEH eRineT¥h another
embbd|mé|ntka haTMkylcgmmp isasutusmutgu withl somr £{e8 & atoms Non-limiting

oxERalas ot Nkl eres Belearer. it sahlRpd -G
e BT TR, B! B iR g Syt
comprising about 5 to about 14 ring atoms, wherein from 1 to 4 of the ring atoms is
independently O, N or S and the remaining ring atoms are carbon atoms. in one
embodiment, a heteroaryl group has 5 to 10 ring atoms. In another embodiment, a
heteroaryl group is monocyclic and has 5 or 6 ring atoms. A heteroaryl group can

be optionally substituted by one or more “ring system substituents" which may be
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15 heteroaryl group is a 5-nenbered heteroaryl. In
anot her enbodi nent, a heteroaryl group is a

w@20mhEred heteroaryl. The term "heteroaryl eneCT/Us207/022827
used herein, refers to a heteroaryl group, wherein a
hydr ogen at om connected to odé of the het er oar yl
group's ring atons is replaced with a single bond. 20
"Het eroaryl al kyl " neans a heteroaryl noiety as defined

theasevie dridifierdntyiaadaire a3l definedtierein Helewi Peteteboarg) groapds joined
parent core. Non-limting exanples of suitable
vnah%fl@g @gfkgqrgamﬁmameaw piregan ,a)tcprn@f@hmeteroaryl can be optionally

o B 0 L Bk, T I FORGHSE TR fosss

heysaghywupp as defiged abovebibat |stQséd R adjepene WAGI Non-limiting
froml to 4 of the ring atons 25 are independently O,

exasmelesr@faheaertona'l$ nelidriBYrid, RYRazipyh furanylathienyd, pyimiginyl,

o AR P SRRl S50 By vz
thla?zmyddpyfelzbl.yl aufavztaayppyabbyl tdazoly, h@s4-5hiadiaGo, rt%'razmyl

atons. There are no j acent OX){ gen and/ or sul

pyrﬂmlp@waemllnyh nhﬁléalﬂmﬁgl oyindehl, ImigazoliH2glpufding, inaidazo[2,1-

b]tﬁﬁ%ﬁjé{[) @éﬁ% uréézﬂﬂf I?f( 'a%% nﬁia%ecfén%w&gsy?g}egfﬁgfm%ryl

quinb#nylj kmdamlylh tfﬂé@(ﬁmﬂkﬁq duirnzotinyic tménmwmmﬂylap?rrolopyndy|
consi dered part of this invention.

'm'dﬁé@Wer$%U'n@l@b kenzeapaindell.d .2 I‘retﬂéZIBW@BQZO‘@lQi@M and the

TR R8T e AE bolodot moites s

asfer exampld, tétrattydréisbquinbne etrahydroguinoffantehe like. Inone
opti onaIIy substituted by one or nore ring system

emheeinenty artelerogiy! @owmis Wésqh%ttgg@e Inbanether @mwlmgwd a
ih
ne2iGa o RS ISRl Rl Sp BrbARR R Sl peteroany

group isle6-aembsatktegadyloxi de, S-oxide or S, S-di OXI de.
Non-limting 5 exanpl es of nobnocyclic heterocycly

[ nBeiteiEn RRISIRAnAENEy 12 AT RRTEH, Koers 1 S 6P A group,
wh%ﬁ%ﬂ\ ané?n taftirfl hﬂg IrRIS'Qvne Jt'tAE PetetbA¥) group’s ring atoms is

replattefdiw;turaoslh?glemwl Iact am Iactone and the like. A
ring, carbo et erocyc

f uncreieanalareans.s Beleyparyt Golety & deinagiabave igked via an
auﬁmﬁﬁétg %ﬂ ﬁcﬁlgﬁgé g r%é“féiﬁﬂ n%dr{tegNgHﬂlgtn@?@)é&émpilé%o&yémtable
hetesoanytsuibshuide #-pyridinyimeatbylhquinolinylmethyl and the I|k_e

"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic ring
system comprising 3 to about 10 ring atoms, wherein from 1 to 4 of the ring atoms
are independently O, S or N and the remainder of the ring atoms are carbon atoms.
In one embodiment, a heterocyclyl group has from about 5 to about 10 ring atoms.
In another embodiment, a heterocyclyl group has 5 or 6 ring atoms. There are no
adjacent oxygen and/or sulfur atoms present in the ring system. Any —NH group in
a heterocyclyl ring may exist protected such as, for example, as an -N(BOC), -
N(Cbz), -N(Tos) group and the like; such protected heterocyclyl groups are
considered part of this invention. The term “heterocyclyl” also encompasses a

heterocyclyl group, as defined above, that is fused to an aryl (e.g., benzene) or
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enbodi nent, a heterocyclyl group is a 5-nmenbered
heterocyclyl. In another enbodi nent, a heterocyclyl
w@r@aps4781 a 6- nenbered heterocycl yl . PCT/US2007/022827
"Het erocycl yl al kyl" means a heterocyclyl noiety as
defined above linked via 1518n al kyl noiety (defined
above) to a parent core. Non-limting exanpl es of
suitabl e heterocyclylal kyls include
hetergeayl ihqy Arrestérocyclpl groupzanybereptionaligrsdibstiitéd g one or more
"Het erocycl enyl” nmeans a heterocyclyl oup,

"MinGeSYStRD sibstiientgn evhich mayebe e %araemd%ergnb @Bsd are as defined

neS BN OB o S BEPr O ogh e pgonaty

oxidized-to tive eorespirdihgBRbxide, 8bxitd 6f 8Saloxid. NoAUMiteG

from5 to 10 ri_ng atons. |n another enbodinment, a )
exaraples&f yeorasyclig hetgsoeyelytsings yrglude piperialyk pyrrekidipyk pipgrazinyl,

by, uidfiogpRaHA dftécaidh f Bt ElBV Aoy

tetraih9dRthiophehyl0lagYdrh SacineS hind Wiedlike.i A rify clbbARGom of a

above., The nitrogen or suffur atom of the ) _
hetesoqychet geoummay denfupstionalized-as § casbomyke@upe Amiélustrative

x B ber AR o e kil witi e Feiofdii “or oups T et ude
1,2,3,4- tetrahydropyridinyl, H,2-di hydropyridinyl,
1, 4-di hydropyridinyl, 1,2, 3; etraiyd_ropyri di nyl ,
r$ ol i nyl,

1,4,5,6-tetrahydropyrimdi

3-pyrrolinyl, 2- imdazoli pyr@azol i nyl ,
di hydr oi m dazol yl, di hydro0 yl,
di hydr ooxadi azol yl , WD 2008/ 05%701 PCT/ US2007/ 022827
19 di hydrothi azolyl, 3, 4-di hydko-2H pyranyl,

di hydrof uranyl, fluoro-substitu®ed dihydrofuranyl,

gl gm(fﬁmb%ﬁnén , ?]H%Z%’rg)%%lgi Q@it(@'igkﬂwﬂ)&ﬁﬂl%ﬂyl In another

I Opyr any rrng carbon atom
embbdimévet] arhetarocpclyl groupup arfasnentbdred Heteroalclgle dnamotizer
carbonyl group. An illustrative exanple of such a
empoiTa/ly & NKGIOCYFIBLGTOLB S Ag-mEmbered NeteRey@bodi ment
a h » ' Ll . . .
o b IRRIUEEII, HeBHE o RlfiyBR hidie§ s delirRtdiYe linked via
anﬁﬂftwm@w :(deﬂr}-ed abdﬂtﬁ)&ocaqya:l‘ed fanadéml. k;l(yd)ﬁ-linﬁta@l " %mmples of suitable
eter cl en noi ety, as defined above |inke 0 via
hetgrocy 'k%i'%qud% ainsridinyimgthyb pipgraginyipethyl %& the like.
sho j < C b0 i ;
Syt dSteRLRRH thEdhs whelefol] yrBllb- 88 Uefifed doby i nerein the
hetgracysty! groumcontainst foore 3idj H@ 6ng atams, ahd 8t leastHneaendocyclic

cainaaban ot hetBroationen hubie b " paboRimetes
heterééyclenyl group has from 5 to 10 ring atoms. In another embodiment, a
heterocyclenyl group is monocyclic and has 5 or 6 ring atoms. A heterocyclenyl
group can optionally substituted by one or more ring system substituents, wherein
“ring system substituent" is as defined above. The nitrogen or sulfur atom of the
heterocyclenyl can be optionally oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of heterocyclenyl groups include 1,2,3,4-
tetrahydropyridinyl, 1,2-dihydropyridinyl, 1,4-dihydropyridinyl, 1,2,3,6-
tetrahydropyridinyl, 1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl, 3-pyrrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, dihydroimidazolyl, dihydrooxazolyl, dihydrooxadiazolyl,
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4 5C2 NI15H thereis no -CH attached directly to
carbons marked 2 and 5. It should al so be noted that

wo a80s0i ¢ fornms such as, for exanple, the nMCEUR®E7/022827
N O Hand N OH 20 are consi dered equivalent in certain
embodi nents of this inventiod® "Heteroaral kyl" neans
a heteroaryl-alkyl- group in which the heteroaryl and
al kyl are as previously described. In one enbodi nent,

dinydicthia2oi, Ki(h@lmmbiZHﬁp?ranlyDWycﬁbﬂwénw I fudo-substituted
Non-limting exanpl es of suitable aral kyl groups

dihydeafue@ayl, ﬁyechmmﬂ 1]f@n@m|mbvdrﬁtmmm teinydrottéopyranyl,

ar SR8 A BOh T 5 b 5 A Bt fices s

a cafbdry grous. OAR iIRBSHAGTE BRAMPROBESUKE hetdtobydetyl IS is:

of the alkyl group's hydrogen atonms has been repl aced

with an -OH group. I n one Hg ment, a hydroxyal kyl
group has from1l to 6 carbonf ators. I\Ion-Iim'ting
exanpl es of hydroxyal kyl § #ncl ude - CH20H,

- CH2CH2OH, - CH2CH2CH2OH 5¥and FCH2CH(OH) CH3. A
"patient” is a human or non- ~manmal . I n one

enbodi nent, a patient is a human. |In another
enbodi nent, a patient is a non-human mamal ,

nolh8h Bomnedtihe e s iasPlacSelehr oBupg Bfiguostithegy I ARBer

enﬂiﬂi@ﬂﬁeﬁleﬁthetérdé?ﬂbﬁgltgr’oﬁp&s ﬁcﬁlﬁ@ﬁ*lﬁé?eéfhe@bcyd:@ﬁilllld' ng
but not limted , cat, rabbit, horse or

f er fiigterggyclanylalkiomeanata h@temyclaﬁwl meiety asglefinad above linked

. t t. The t
vl o g RSP anel® airedfedten ™ Lol at ed and
pur itfghedid Bé AbtddPthakin KEXERSH M ORI rﬁn? me*‘é@sﬂi?ﬁ§ betis
st ate of said conpound after being isolated from a

invepremdheee preore Hydroxybgroups mnapafb@mams adjacentio ady, O or S, as

we[l %%#153 %?i%?ﬁ(ggl &'s %g(liw ?l% cgﬂa cﬁﬁ@%rﬁ% aﬁgﬂﬁlhﬁtg’éatom Thus,

formn;plél.hltﬁd rfngrm for a corrpound refers to the
physi cal state of said conpqund after being obtained

froma purification progessXor processes descri bed
herein or well known to [t he 2

5 1 55
N
H

there is no -OH attached directly to carbons marked 2 and 5.
It should also be noted that tautomeric forms such as, for example, the

N

| N
NS0 |

H and N" “oH

moieties:

are considered equivalent in certain embodiments of this invention.

"Heteroaralkyl" 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-yimethyl. The bond to the parent moiety is through the
alkyl.
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skilled artisan (e.g., chromatography,

recrystallization and the like) , in sufficient
w@eosH§47d0 be characterizabl e by standard anal ReT/U81007/022827

techni ques descri bed herein gor 20 well known to the

skilled artisan. "R ng syst edPsubstituent” neans a

substituent group attached to an aromatic or

non-aromatic ring systemwhich, for exanple, replaces

an dWydroxdyatkyltydeagsan aikyl tghmrf ag\defined abovdIwviterelsdridmor more
substituents may be the same or different each bei ng

of thecllowaiowe's 1yakagan alams bas been riaced withian G G5PUP. In one

e o il 4t P it e

examplesrof e/l 2] suncluabk-XIH' adl#{m IGH,CH>CH,0H
gr oxi/xul dr oxya?kyLI)6 hal oal kyl , - 404y-CHCH:CH,
andeChlaC @&CHa— al kyl ene- O al kyl , -0- aryI ar al koxy,

g% opgﬁé&) i€4 ﬂjm%, éf@qﬁhh%@ﬁ}@%' gﬁ gﬂg%bodlment a patient

is a ﬁﬁﬁi)ana|lh)dnothe$(e®hﬁodﬂﬁ@n|t a p&iédtigayon- h@h@\%éﬁhﬁial including,
-S(O) - heteroaryl, -S(0) 2- heteroaryl - S-al kyl, I,

but mptHimitadHiey §|monlgey wgabapo@mghgslys mouse, rat, horse ca or rabbit.

In a%t@%ghﬁ&‘éyrﬁgﬁteé%aa%b is 2 §+ﬁﬁa@6&%§iﬁa’ ﬁcgé{] @lbut not limited to

a dog( eit, Cbbif\iHorse 6 fekdt- Mridne eRbsaditnet(aabatdnt lsadog In another
YIV2N, Y1Y2N-al kyl -, Y1Y2NC(O) - and Y1Y2NSQ2-

empesinaent, g patient 88 6ak be t he WD 2008/ 054701
PCT"I'H?%QW "[?L%‘?f%%? "|r¥éaﬁﬁé@fcﬁh:%rf“{n%&%edag @Dﬂfned orm” for a

i ndepéndent select roup con

cofpdund eélfergtthle physidal state bﬁébl@dom;%lﬂwd @ﬂté‘rytbein@mmbd from a

'Ring system substituentmay al so nean a single noiety

syr\nhe&% psqq%st(a@eif@m @ re@@:%@yt@m @rmtu@é ISBUBERIpIRRINation
the?@ofI Wuggﬂsgo(gﬂﬁ éé@ﬁﬁ@; Sﬁé?}”ﬁflé& gl @%g[&(;}&&‘%ﬂ& BhurifBd form”
forra%dimbemdi rafes toethbxil"@'eitdl staye of ﬁl@ld&}r&aound after being obtained
-O al kyl ene-O, and the |ike which form noieties such
frogsa ppa{ cq;;@&m;pgesg oppragesses deselitedrirreineemyell known to the

sl B o0y Rl PAR YA A O Hifigion
pumyotocm;t ehhrgciedpablerisyvstdadatdnanalytival dthiipiegnddsedbed herein or

nor mal val ency under the existing circunstances
Wei'é‘“ﬁb’ln todhe skifed arésan-t hat the substitution results in

a sigihly a/rélfé’fﬁ%ﬁghtugﬂf’%é‘éﬁé QQPDQ@H@P@EQL#%%% to an aromatic

and/ or 'es are permssib
or norﬁarmatlonagrwstdm whnch , Sodkamplenmeplacks arB‘,fivadHtﬂé)h?drogen on

they W SYReT Ring SRMa) SUBBUSENISabe (e S265% 8¢ ABRTTY, gach being
8B N 1 SRR SPR OB gy, e
heteroaryl, -alkyl-aryl, -aryl-alkyl, -alkylene-heteroaryl, -alkenylene heteroaryl -
alkynylene-heteroaryl, hydroxy, hydroxyalkyl, haloalkyl, -O-alkyl, -O-haloalkyl, -
alkylene-O-alkyl, -O-aryl, aralkoxy, acyl, -C(O)-aryl, halo, nitro, cyano, carboxy, -
C(O)O-alkyl, -C(O)O-aryl, -C(O)O-alkelene-aryl, -S(O)-alkyl, -S(O).-alkyl, -S(O)-aryl,
-S(0)-aryl, -S(0O)-heteroaryl,-S(O).-heteroaryl, -S-alkyl, -S-aryl, -S-heteroaryl, -S-
alkylene-aryl, -S-alkylene-heteroaryl, cycloalkyl, heterocyclyl, -O-C(QO)-alkyl, -O-
C(O)-aryl, -O-C(O)-cycloalkyl, -C(=N-CN)-NH,, -C(=NH)-NH,, -C(=NH)-NH(alkyl),
Y1Y2N-, Y4Y2oN-alkyl-, Y{Y2NC(O)- and Y1Y2NSO,-, wherein Y; and Y, can be the
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The term "optionally substituted" neans optional

substitution with the specified groups, radicals or
worRiens4sl |t shoul d al so be noted that any cap@DOSEDDM2827

or heteroatomw th unsatisfied valences in the text,

schenes, exanples and tabl esZlerein i s assumed to have

the 20 sufficient nunber of hydrogen aton(s) to

satisfy the val ences. Wien a functional group in a

samengradiffierent ahe rang thdepentientlye sélectell fsormapa grodhedndisting of
hy(i%;rou is in nodified formto recl ude undesi red si de

rogen; akryl, afylt piclogikyl: ard salkylene-amk nRingsysiem substiiugnt” may

als%qﬁkgﬁéeéri% Iggrﬁ?nggﬁ\ﬁhicﬂﬁjmggém%s‘%PJ&?%cgefs;/MbEaYaﬁfa \éoﬁyﬁdrogens
onawd atfacetit baﬂmmartoaﬁ; (roafeelﬂ encadma?bonﬂ)obn d ringdylstarkis Examples
such as, for exanp ene et_al, Protective

of sych.moigty ace gmﬁhﬂea?wpmsetbylemgg@yy W(CHs)-Nalkylane-O-, and
the"\'ﬂ%\wﬁf&}’u féﬁﬁﬁ'n?&leﬁeé Su&% as %Y%x%ﬁﬁgﬁ erocycle, R2, etc.)

curs nore tha constituent or any

chen1ca| structu oor formula herein, ifs definition
on each occurrepce_is i dent of i definition
at every other ocC enc 008/ 0547

PCT/ US2007/ 022827 Pr angngol v of the

conpounds of the invention are alSso contenpl ated

her #he.tern dswtrsmaﬂed’hmhnp thoatrargsor mops bydrd»gdns onTfthe designated
uchi and V. | a,, Pro-drugs as
atogy & e

Eowith alseleﬁt'qnﬁéom the ndi @Iﬂgmt\elnn Pfgélﬂﬁééhgtéhe
defifngielf GURLS hRirRaliiEng quddt it WHisHRd cHBumisiafiteb is not
excesxied, anddhatthe sbstitution résdissin aTbtabteecmnbolmmdir(c@hbmauons of
BRSNS AT VRIS §ip BArETRER o SURB OB ARAage result i
stabid b&ﬂ bMﬁdé’.L%)f‘“S?éﬁéo'E?ﬁ‘?qunﬁaH Vsté@é%ﬁ]r@” &Fhkant a compound

ydr at vat e e conpoun
that nastsffloemﬂy mtnustﬂq supsive isbiatioarto @arssefelodegres of pufity. fgom a

t al , h T
reqbfigRan T HARB TR ] & EicaeiayisaBaraaLlt 86855  on
of trhs téﬁﬁ “@6t|d?fa¢19 rs,u9§nm§ed®r r%eg?ﬁbhaTsu'b'&tﬁHﬁéH withdhe

Pro-drugs as Ivery Systens,'
spe@fled gmuﬁs radacwls(arﬁlonsyeﬁpo& um Series, and in

mooHSSUK 2B padsed Ratahy Satpn g S e efinsatitied
vaIBﬁf:gé‘i‘ﬁ)theFibﬁﬁ SchéM@s; efa%f)@é‘%ma t‘éble'sfhélfﬁln is assumed to hgve the

I'i nopi perazi ne Derivative or a pharnaceut! cal
SUﬁICtee‘qanMb@rQéhydrdgjedraetom(s))rtoﬁtlstyttlaeo;faleﬂwscorrpound

o o 2 duiional Hiolub A . Eompdiied i mgdfifectder, this means
theft@lﬁ?é gﬁcﬁm?iétm %odnf’@d fdiMﬂfo%@Blu@blqmdéfsgbB %Elgi#?iééc%ﬁé' Bt the

a group such as, for exanple

prqterzte@ qtg)mmmﬂ@q:@npmm;a subjected ita arregcwy)&ztaple protecting
gr(ﬂﬁ)\é' Wil er r%@oénngd %yct%gg rv‘wt?lt r%ary skill in the art as well as by
reference to standard textbooks such as, for example, T. W. Greene et al, Protective
Groups in Organic Synthesis (1991), Wiley, New York.

When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than one
time in any constituent or any chemical structure or formula herein, its definition on

each occurrence is independent of its definition at every other occurrence.
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met hyl - 1- (al kanoyl oxy)-ethyl having from5 to 10

carbon atons, 20 al koxycarbonyl oxynet hyl having from 3
wa 2008/08epbon at ons, 1- (al koxycar bonyl oxy) et hyPCTIES1007022827

from4 to 7 carbon atons, 1-nethyl -

(al koxycar bonyl oxy) et hyI ha@?ng from 5 to 8 carbon

atons, N (al koxycarbonyl)am nonet hyl having from3 to

9 carbon atons, 1 -(N- (al koxycarbonyl)am no) et hyl

havPrgdrugsand doivatés ohtheotorapourds &F- thbtulwdntnbyularelhlétﬁ

crot onol act onyl , gamma- but yrol acton-4-y

coratemlalegcbere@) Al diseussioneiarodmas '§)ﬂf0V|@§Gd!hTa'§|'gUChl and V.

U el PSRBT 9P A € 8 bosur

Seﬁes rand it Blorevsrsitly Canidrs i Ofug ORs#iyrk Y1987 EHWArd B.i Réche, ed.,

Simlarly, if an Anilinopiperazine Derivative contains

Amgticandray m@@#@@alﬁ'ﬁﬂoc'@@nmlﬁerg@mrbaf% dhea teen “prodrug”
mefaI O'%é’erhée%ﬁ@ ((%ﬁ'toé %‘Fﬁgﬁg%c#?%ori Iﬂ‘?atr?g ﬂ’%ﬂ?ﬁ) gﬁ,g{?vﬂfo bfeld an

Anllivopige }@ilk@merivewerct h{iharr?aﬁbé&lcally acceptable salt, hydrate or
ne

al kanoyl oxy) et
solyg{ego y X ‘ﬁ@e g@nefprmg@n MBY25Rr Oy ¥anous mechanisms

(e %Lrﬁ%%?% Q%}Eg%%rpggél @m%ﬁg%%ﬁeﬁ Qggﬁg{g%gﬁ&%b@ugh hydrolysis
in Kirsbdl Wadisglission efrtrreaﬂéé of-‘ﬂr)odhllw‘slproadeﬁ @qyl‘ Hagdcm and W.
an noacyl or a-ani noac

Stellaa i RoAgS %NQ\tﬁ'lthVﬁ&eéemmﬁ Voo ettt v Simepiposium

Seﬂg% %WCB% r# Eleq?érrfe% zgf 921( Ward B. Roche,

Aneripant Phiggrnfacetit dleAgsextatioh am‘d Ben@adfcm(mew 99870f the
hem_ acetal formof a carbohydrate), and the like. If
an FAr exaoplep dray ARlineRipe(azing QGF'M%WGp@fr apharmaceiicaly

acéééﬁiﬁbl'e% p%r%‘l‘é’ of, 'S‘%Ivﬁfeogf t’ﬁ?o &l{?hdf &riEfs ké"cérBSxyhc acid

acemenh rogen a e am ne

funmlbhalagrgupu@ pmdrhgmn dovnpréseaambster%m@ednbvlme replacement of the
RO car bonyl , NRR -carbonyl where 10 R and Rare

hy(?ﬁ‘?@éﬂé’ﬁ@@rﬁ Ithe @cid @roupaviky B grouR kgt agsyfer @aampie (C1—Ca)alkyl

e SR ERiAT e el e PR3 gingnaome

mdt@-%lmnwlow)-dtlwuﬂving@r@\&)wﬁo wam atohfi, i s
alsicashpareyymelii heyica i eyt CHPORmR, b1
(lfbeyabbd RlORRR (s R b 7 ca%&rﬂaﬁng‘hﬁh?étﬂyﬁﬁ s

I'S” nono-
alkoxycemormo)qd drlywhlrmnng lfmrrpﬁdb iBrearbon atornsli M- 1 yl or
the li ounds

akPicasenliamioneliy havnaria 3 i faBoariag
(@RS RS BRIt VIR (PR b‘@?‘ﬁﬁé‘eﬁﬁkb%htnﬁ"% &
cratenolacteongk gamima- bturwolamhm)(b,rdlehicbt 2eChatkylaoinotCeCs)alkyl
(su%rﬁdas B-dimethylaminoethyl), carbamoyl-(C+-Cz)alkyl, N,N-di (C;-
Co)alkylcarbamoyl-(C+-C,)alkyl and piperidino-, pyrrolidino- or morpholino(C.-
Cs)alkyl, and the like.

Similarly, if an Anilinopiperazine Derivative contains an alcohol functional
group, a prodrug can be formed by the replacement of the hydrogen atom of the
alcohol group with a group such as, for example, (C¢-Cs)alkanoyloxymethyl, 1-((C;-

Cs)alkanoyloxy)ethyl, 1-methyl-1-((C+-Ce)alkanoyloxy)ethyl, (C+-
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unsol vated forns. "Sol vate" neans a physica

associ ation of a conpound of this 20 invention with
wW@p@sos470Dr e sol vent nol ecul es. This physi cal PCT/US2007/022827

associ ation involves varying degrees of ionic and

coval ent bondi ng, including Bpdrogen bonding. In

certain instances the solvate will be capabl e of

i sol ation, for exanple when one or nore solvent
Cemcﬂ@c}émn?ro&ymmﬁvlpﬁlf(@@% alRokyVUérﬁomﬂémhndrﬁémgp >@ubtinoyl, (Cs-

the crystalline solid Sol vat e" enconpasses
Celathanoyb re-aminodCarta)alkampt WIa@yb@m@atammomw pr matnmngacyl a-

s of  suitabl e sol vates |nc| e .eth

A iRA L JNSTE ERch A0 4G GTouP Ry eendanyy seRbfed g the
natiflySoct il AR adt, FIONONR, HO)ORF LTS or glvegsyl (the

radical aesudtig from thier repeoval bba hytircgl gedupsofi the dhentacdtal/form of a
kn Thus, exa le, M Caira et al, J.
Cafbﬁﬁmﬁ@é@u?ﬂéé{'e m53(3) 601-611 (2004) describes
t he §HE$ FRATYEY
fl ug%{}ngée@ |E8rea%1ny€|I bggg%g&%ghgs ?ﬁ% ? g%ﬂ‘/\’é?ér.  group,

pragirag can bedoerpad byitheseplcementoka hydmgesnoamat ia,the amine group
wﬁl%ydr at es agd the like a

d ib b . C
oL GchiBs, oaxamtnip Bdaraany, For prooayl NE ksbonyl where

L

caibddgllis.a Matuyaliccaininoaeyt o mattiral a-aminoaesls +0((OH‘}®(1))OY‘ wherein
dlssoIV|ng the jinventive ¢ esired ano

eﬁ Pl fier-BOBbEr BN ol (ORI BEIn MarR (C oP ARV ARLY® is (C:-

QG ?%b?ﬁ{a 1333“@!1 érﬁiﬁa 7 2? é)%ﬂ{}l PFMO?NG&?%Q%N (G-
Ce)aimmlrmaw c-nqvé)vﬂmeremv‘aisdd obynéhgitat¥? & mono- N— or di-

R CeReSa kAaauH MoTBhODG, PSSR 30 & BYFroliangionl Bhd Tpaike.
@rn)e dr%&*éec&ﬁéé%rzésgo%e%\?&tw rﬁg %&lstFYr%ﬁ‘éV@?/%tﬁd%:well as

Ani I'i nopi perazin l vatives can m sal
solebted formbiwitht prrarsageeaticdliyt déceptable sblvents Qafreasewaeert ethanol,

R ey e W)
un%lb?t‘é\ﬂ" gﬁﬂé Ndft&Imeihs al&;igfdc Saﬁ?&léﬁéﬁ of a@mpound of this

erel n, denotes aci or e
mvenbo:g wm‘nmnmolri more solyant motetiutes. Thss plydical asbasiation involves
sal téqu or rre i,nor

d/ b o
vaiiiig eReS o ianis AN sov aiash PaRria; meluslig bydrogen bondihg. In
ceﬁé’iﬂtlﬁ‘ét AcdOtH: Solbae! will Bl %{Qéglé&flgolaﬁé Riilexa Ie when one or

[Tmted to a pyridine or azo an acl
mmeusetvyent pniécuwes atauincorporatediinttieel crystal Iamce@iwe crystallme solid.

" zwitterion er salts ma f or.ned d .. ..

sFat; ehthinnases Boh sdllitnPhass ahd el SuVEIEsiNGN-imiting

ex@rﬂbk‘—,‘srbf sﬂ%ﬁbl@é‘cﬂ\y’ét% %dlt\(d@éﬁ%‘hb?é?é@ tﬁéth%nolaté‘@ rhr{ootﬁb%ke
physi ol ogi cally acceptable) salts are preferred

"Hmratﬁouga soivate wherein thesolvent maleedlalis Hs@l t s of t he

OB ORRBERA brine AP0 KB oo o o
sol&atéu IPreParatioh &f @bIvBeseis gemehalRsknown. Thus, for example, M. Caira et
al, J. Pharmaceutical Sci., 93(3), 601-611 (2004) describes the preparation of the
solvates of the antifungal fluconazole in ethyl acetate as well as from water. Similar
preparations of solvates, hemisolvate, hydrates and the like are described by E. C.
van Tonder et al, AAPS PharmSciTech., 5(1), article 12 (2004); and A. L. Bingham
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an equi val ent anmount, in a nedium such as one in which
the salt precipitates or in 20 an aqueous nedi um

wo edoBoswsol by | yophilization. Exenplary acid adedT/Ds07/022827
salts include acetates, ascorbates, benzoates,
benzenesul f onat es, bi sul f at e24 borat es, butyrat es,
citrates, canphorates, canphorsul fonat es, fumarates,
hydr ochl ori des, hydrobrom des, hydroi odi des,

et hﬁ@l‘@fnﬁfSCOMtﬁﬁtm{i 60% ZMTQSN tipioal, een- |Imltln% 5process involves
napht hal enesul f onat es, nitrates, oxal ates

disgalyinentiedsvenivesaspewns indesiregi ameuntsgidhe dasieed solvent

o el L5 e SRR o ST W BRA e

co@lifigitheVdulgtion &t £ raxe seffRidnt t6 doven B8/iskils Whidrarecthbarisdlard by
formati on of pharnmaceutically useful salts from basic

stapdardhaesneds aﬁnaéxdnepbmglq&eé stich@ss frexample éxRngpegtroscopy,

sl 15 REsice i 1B solyERflaryiateh it Helvsllf SR 2kt for hydrate).

30 TReMhilinapiparazind/hénvarives can f6@h %QIt@Whﬁih anOéAé@ lithin the
of Pharnmaceutical Sciences (1977) 660) 1-

scapriPtithis inventien.i Befareoce & aprilinepinarazise (Qege@}we@erem is

ungeide 1o intlgBSRafte B satiPelddi WiESs BindiBfebiR5ted. The

terl?C'E(aU&z@)@s/ SRABRYEd hePeiiotEnotaBdcidic $his f3riegiewil® Morganic and/or
Food Drug Adm ni stration, Vashi ngton, D.C. on

orgamza acidenas wejl ashasiesaistoraedmath inoegarie angior grganic bases. In

acifiof A8 TR PRy vESTHAbY R o heRRLindiety, suen

as St nonlimitedtownpyradide BPIrARIAROR, aAl a9, adidil FoiBE, each s, but not
netal salts such as cal cium and 5 magnesi um sal ts,

Ilmgaﬂ e agarhoxyligadid adierions Ginnex aﬁlﬂﬁ"é mayt e farmeghankare

R B 5Py e B PRl bt o,

nohitésic, @@%l(ﬂoglbhﬂpgeéeméblbasaltsflér@pl@wfﬁedﬁalthbagh other salts are
uarternl zed wi agents such_as | ower al k%@ hal i des

alseem@fulr@ahg of thﬁ mpowﬂﬁ oluhg| Farmuia | may, beiosmiege for example,
%ﬁth&dér‘ﬁﬁﬁémgﬂ 5)[‘ he yé'f!f\l? e;mﬁtﬁoe%g Uﬁf Sfy%f% or base, such as
an(eﬂug;aldﬁcathoumtaWa/medimd stichagsyone i whicdelse shitpnecipitates or in
and i odi de Z‘ h‘él ka/ hal i des &e g. benzyl and
anaieeua e dEEHP by AyPRbilzatie! such acid salts
and t cal
e T RN T
beaiénemilfdnated, bssifates| beraes, bmyrasesjenfaies,cpam;ahcﬁateg; 0
e for of the corr ounds 15
catpPaELIEnaRs, funnralen ErOc e P atamdr S ydisiodses
r
|ac?§tb§ :%aiﬂﬂ%é‘%@{)%@)@/ L,"I;&gdg?% il éﬂ}il&hﬁiﬂfohggswﬂ}éte&" dXlates,
phesprmtef, | pmpuomtesf salieylated sugcingiesupdiates) tattarates, hisiocyanates,
tolg@f@é@fbgg@é (afm kn(}/wr? ];sttgs(a)/lé:tgg Oa)%lthe Ilﬁe Rdgu%rt\alg/, ag{ds which
are generally considered suitable for the formation of pharmaceutically useful salts
from basic pharmaceutical compounds are discussed, for example, by P. Stahl et al,
Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences
(1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217;

Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press, New
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grouping is selected fromstraight or branched chain
al kyl (for exanple, acetyl, n 20 propyl, t-butyl, or

wo 28054791 al koxyal kyl (for exanple, nethoxynepb¢iyU$2007/022827
aral kyl (for exanple, benzylz), aryl oxyal kyl (for
exanpl e, phenoxynethyl), arylS(for exanple, phenyl
optionally substituted with, for exanple, hal ogen,
Cl_4al kyl, or C1.4al koxy or amno); (2) sulfonate

Yoﬂetaﬁman me:OrmgeaBbak(Fwd &r[aiubyAdmlnﬁSImtion( Washington, D.C. on
met hanesul fonyl); (3) am no acid esters &for

thQéfx\d lte) Thesg disclgsures @,ra ingerpoyated nereip byvsismapaathereto.

ohoEsRIPIEN GRri B ipc ke bl AL SRAT HRRRE Splty S os

so@&m‘rmtrﬂumaaﬁélp&aﬁlmﬁ Ralts Odlkamfcéane nral s4ifsi Sieh as calcium and
thereof, or by a 2, 3-di (CG 242 acyl glycerol.

magmesiumd salis rseits mathoeiganic bagas (ferrexample sorgesicamings) such as

o RS, A b, AL 2 BT iiboiaBigh ioh g avainive

lysfiehgnid the ke. Bdsucﬁhﬁ@rhgéﬁl&)ﬁ@hmg groups rrfaryﬂ:e:qumémiz@tiamth

herein as part of the present I nvention.

agents Suebasplewss ahey! m@hdasa(ta g-gnethil; edloyit andh batw ahlerides, bromides

and ol il 55 BendC Y ey icifiy B 3houh <% Bhg chain

haﬁ?&ﬁa‘ﬁ{1 AJEEY, ey | )220 5te B3 RERIGrid8S, rbRiieed andRidided) 4 rakyl

of the Anilinopiperazine Derivatives as well as
haliges (¢-@Jdenzybard phenelbyliromjdesk apdOtherst ures, form

o2 bR Mg ALEShAERo bl bl qparfceunaly

actépstableCszils Wit scdpy oftharateéntion dndall aC|d and base salts are
Ani | i nopi perazi ne Derivative incorporates a double

congjeeresk e%'YQJ@@UtOrthﬁdfeeof@( ms®f thexceirespeneing campopadsor
I are enbraced within the scope of
puftosHE!dr 188 ek tibhe

ast ereonmeri c m xtures can be

sephatrdceutioally Aeteptabil astdrpdf tdefiﬁé%rﬂm’iﬁour@@ ih¢lade the
basis of their physical chem cal differences

folmm@@@m (1iaashexylie acidhesterspblajnag bhesteélflaatton gfithg hydroxy

o, R o R oAU ABEREP OB PRSI BE I SERIBATH the ester

grdttpW@rsIMIgctébérometrhlghmer branchextdiaim alkyb(fér example, acetyl n-
di astereoneric m xture by reaction wth an appropri

profyi ety ly op Bruid), aémﬁyalhya(feéegampl%m%thowe PRr §ralkyl (for
|
exdipl, By N ey B, o b fRenSo BRI Y (6 drame,

phegylroptipna g subdtituteddrith, duaéxardpleshalogenet:s salkylt beCy_salkoxy or
corr ure enantio f the 15

Al so,
A (21 DBAE, SHHer D £ K A alsstony| dorrmpe,
: !
elfaflosy R0 i R bl O ailes g EdsBbucy) (4
phesporete @sters md (6§ moriokrdit ot—l?lpﬁosphaMestdztts i Eheaplsasphate

es&%? 3"{ b: tpep %Hhrﬁ»reé nfledI Qyn ?(?r gxgn%lleng glaYcothoYSrS rergac%ve derivative
thereof, or by a 2,3-di (Cs-24)acyl glycerol.

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

The Anilinopiperazine Derivatives may contain asymmetric or chiral centers,
and, therefore, exist in different sterecisomeric forms. It is intended that all
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tautoneric fornms, and all such forns are enbraced

within the scope of the 20 invention. Also, for
wez@spsepl al | ket o-enol and i m ne-enam ne for NBCDUS100E022827

conmpounds are included in the invention. All

stereoi sonmers (for exanple, §§orretri c isoners, optical

isoners and the 1ike) of the present conpounds

(including those of the salts, solvates, esters and

stepeoidomesic ddrnidref ﬁ@muﬁ@kﬁp@%zw@ befgativee kel as mixtures
sol vates and esters of the 25 prodrugs), such as those

thexapk INGlkiging racemiguixessippmenart of hersesentdavantioneJs addition,

thesﬂﬁé%%,-heve ﬁon H@r %é?%ll g@&ﬁ%ir&"@rﬁé?&ﬂéﬁ% aééémh%] F&Pexample,

if arrpmm;mpefazm@oeﬁvam inoomosates rOdGliss behd @rel fused ring, both
forns, are contenplated within the scope of this

thg eiseand diansserms aswell as srixlures cire embraged within thegscope of the

mv%ﬁﬁ le, 4-pyridyl and 3-pyridyl). (For exanple, if an
I'nopi perazine 30 Derivative incorporates a double

bondigyte RomsrROMiXtORs d20t e &saratett intd) their indRiduil Afastereomers
as well as mxtures, are enbraced within the scope of

onithe bagisafithein phmug@l chemicg\slitierssces byamethods well known to those

sk KL s ARG S e RIRE b Bl Sty Bietiape

cryshelizatoantEmdhtiomdrs davi sigéparhRidasy) semiring@the éwantuomenc

conpounds of the invention may, for exanple,
mixturs ino e diasipreanaeriomiguresby reatengyittoan ﬂﬁ?fQﬂ.‘late optically active

cofRlha e d- i ARl S o ARRFFLAReY o*idbifigs, agid chloride),

sepé&ratiag the tiastéreonie?s antl donveningqe. dra ehindividual
gonfl guratl on as defined by th'gc( L?é’ilgy gerigbl

diaséerentmens ia theneorresRon@ing piretanantiemess. ﬁéﬁct: 'some of the
AR AN Afves TRAYF Hiowindit Mol sy gy and are

conside doals pgrt of this irugintione Bhantibeiees can rkycshe sopaaked by use of
taut oners, pOSI tional isoner S, racemates or 10

Chﬁ'dﬂphgscoéﬂmﬂhe i nventive corrpounds The present

81 S PARE M A DUhay oxin e

tatjtdmetibdeﬂms,cartdmsmdrefwmschrb@mbrace@wlthimthet $oopleasitthe
. that o:&f Ré nor e atogrvf‘( are repl aced by an a;ﬁm havi ng
iNnveRtign o 10, feisexasmpleaal kaleheRre! ang imiae @ﬁ‘la"f"ﬂ% Feot the
' ddBiH%h m{ sual l'y found in nature.

Co@@%ﬁ%sﬁﬁ@‘%{ | so?o%es t ab can be incorporated into

conMLsheheom‘omére (fomexatipie, gevrhetde isormetsyppticalfisomers and the
., hydr carbon, nitro hosphor us,
ikl GHoRe masss commaunas (Mekiing ToLsrst theSalg Gohwles. esiars and

d eS8

prdcgggggg:ﬁﬂ}esgt?rg ouﬁcﬁo I abeﬂﬁhﬁg Eﬂ Ei ?";'2%85 azi ncgeltsI Hh¥:
prc[dmgs)atsucleas(tbogz whtdhomey elxeg elue do \aisy mn3etria cdrtiohs) oravarious
suﬁﬁ?p?ntguﬂcw enant%‘rg/enc fos’rrl41t)sS V\Ilrh?éhemaly eX|set even in the absence of
asymmetric carbons), rotameric forms, atropisomers, and diastereomeric forms, are
contemplated within the scope of this invention, as are positional isomers (such as,
for example, 4-pyridyl and 3-pyridyl). (For example, if an Anilinopiperazine
Derivative incorporates a double bond or a fused ring, both the cis- and trans-forms,

as well as mixtures, are embraced within the scope of the invention. Also, for
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20 assays. Tritiated (i.e., 3H) and carbon-14 (i.e.,

14C) isotopes are particularly preferred for their
we@2®8/089f70pr epar ati on and detectability. FurthePCT/US2007/022827

substitution with heavier isotopes such as deuterium

(i.e., 2H) may afford certai R/t herapeutic advantages

resulting fromgreater netabolic stability (e.g.,

increased in vivo half-life or reduced dosage

exdraple, aff ketd-ehokdiftl insing narying ¢omisbethecsbnmporisearéincluded in
circumst ances. |sotopically |abelled Anilinopiperazine

thepByeRtiAN-kes can general ly be prepared by fol | ow ng

ol BV SR o the B5pEhas BF . bRedith TN B pramte.

be 3DBERPIAM) freb DPbEHErGsdMyrs, bR Rrly 186l adedasy) forf &andple, as
non-i sot Oplhc;{% | abel | ed reagent. Pol ynorphic forns
i 3

racematag OAMil BrofAther salectod: steepisamarsof herphiral centers of

the3ftebBnt iofRnfe §8h fidue i Sidt BRAfG AR BE cefined by she 1uPAC

1974 Recbhfneedationsb¥he ek s ge teimisTeaRr, e§6I0Ate" Meadr’, Oprodrug”
The foll ow ng abbreviations are used bel ow and have

and ftre filkg, li®intender:toneqigally apply ooty solvate, ester and prodrug of

en?@%ﬁ%@ﬁ%@%@ﬁé&é%WE{?&&%L{@%E%&%%&%{ 28MErs, 4B8mates or

pradirdgs by ihednvamtivéecoripBindss di met hyl sul f oxi de, EtOAc is
et h¥lh acetate, LCM5 is liquid chronat Oﬁraphy mass
e

spedhe dresent invantian; alsoremisaess ispigriGallyniateeliesk compounds of the

o B R AP0, 5 3 R AR AL 6 6P o one
or tioré agdrs afd-feplacdd by brnaitorcedving afiatorARIMY8S bPRRsssi rumber

. 9,9- Dinethyl-4,5-bis(di phenyl phosphi no) xant hene. The
diffsrentifrasp ithe atomiednass of mass aymizertsually foynd)innadure. Examples

of BRFRB R AL AL AL ORoHGREPLRE T fepyon poluce
isoldpes of hydrbddh, BaPodh, WithdgeribxygdR, pHsspholds, fiadfine and chiorine,
sullt 8820 H ot 4c, BYCRE, H0 SrpA wsg W 2 T espactively.

Certain isotopically-labelled Anilinopiperazine Derivatives (e.g., those
labeled with *H and '*C) are useful in compound and/or substrate tissue distribution
assays. Tritiated (i.e., *H) and carbon-14 (i.e., *C) isotopes are particularly
preferred for their ease of preparation and detectability. Further, substitution with
heavier isotopes such as deuterium (i.e., 2H) may afford certain therapeutic
advantages resulting from greater metabolic stability (e.g., increased in vivo half-life
or reduced dosage requirements) and hence may be preferred in some
circumstances. Isotopically labelled Anilinopiperazine Derivatives can generally be
prepared by following procedures analogous to those disclosed in the Schemes
and/or in the Examples hereinbelow, by substituting an appropriate isotopically
labelled reagent for a non-isotopically labelled reagent.

Polymorphic forms of the Anilinopiperazine Derivatives, and of the salts,
solvates, esters, prodrugs and stereoisomers of the Anilinopiperazine Derivatives,
are intended to be included in the present invention.

The following abbreviations are used below and have the following meanings:
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stereoi sonmers thereof, wherein the dashed |ine

i ndi cates an optional and additional bond and wherein
worRl00882470R3, R4, Rd4a, R10, Rl0a, R', Ar, W Y,Pcr/useoaner2827

p are as 15 defined above for _formula (I). In one

embodi nent, R is -H In anofBer enbodinent, RL is

-aryl, -arylal kyl, -benzofused cycl oal kyl, -

het eroaryl, -benzofused heteroaryl or -benzofused

Bob s egrobiy n_g&m’bon?l@dba |§dibeﬁﬁiilmbn%6éton81DMF igNkyL. In
anot her enbodi ment is -methyl. _1n another

d'"&lbﬂmfﬁﬁm'deRDMS;,O-I%\HI{WMSU'fOHdQnEt@M isegtbybacaiate, LAMS is

"qd'ﬁgbﬂ‘“ﬁ*‘@ﬁz;%%rls’n@ﬁ?g SpBERQeF ecit i MofrBinth. NegR, shyciear

fidiresorancBLPBS lsgimephatemwwéQWCSPA is scintillation
CT/ US2007/ 022827 In one enbodi nent, R

proxifaity aa&awf is HiflatertTHRA iscliiflerosatic agid and Xantphos is 9,9-

N G

5 1In one enbodinent, RL is: J HCXO)CS In still

anot her enbodi ment, RL is: CH3 NON N NN or G GG
10 wher ei nwm Dsrlwgtdvesm Reimula (1)

ng?ﬂgﬁszé‘%egyii%eér@pn'h%h&gggwgg.@ﬁgns,gerr&g%gs 8t Fofftula (1)

-al kyl ene- het erocycl yl .

oy

R1/N\R2
R‘IO
R10a
)

and pharmaceutically acceptable salts, solvates, esters, prodrugs and

stereoisomers thereof, wherein the dashed line indicates an optional and additional
bond and wherein R, R?, R®, R*, R*3, R'%, R'® R'", Ar, W, Y, Z, nand p are as
defined above for formula (1).

In one embodiment, R is —H.

In another embodiment, R' is -aryl, -arylalkyl, -benzofused cycloalkyl, -
heteroaryl, —benzofused heteroaryl or —benzofused heterocyclenyl.

In one embodiment, R’ is —alky!.

In another embodiment, R’ is —methyl.

In another embodiment, R is —alkenyl.

In another embodiment, R’ is —alkynyl.

In one embodiment, R is —aryl.

In another embodiment, R' is —alkylene-aryl.

In another embodiment, R is —phenyl.



10

15

20

25

15 I n one enbodi nent, Rl is -al kyl ene-heterocycl enyl.

I n anot her enbodinment, RL is -pyrazolinyl. In one
wepmeds4tent, RL is -arylalkyl. |n another enbpdi/ms2w7/022827

Rl is -benzyl. In another enmbodinment, Rl is

-phenethyl . 20 In one enbodifent, Rl is -cycloal kyl .

I n anot her enbodi nent, Rl is -al kylene-cycloal kyl. 1In

one enbodi nent, Rl is -benzofused cycloal kyl. In

anoimene ersudimeAt, R'RE —-haterbaggny! . I n one enbodi ment,
Rl is -benzofused heteroaryl. "25 In anot her enbodi nent,

Rl Irsangiber embsodiment, &' ds yalkylenevi@teassylos4701
PCT. USZO@?/ 022827 30 F{;n a_further enbodinent, Rl is
- be L BPROEH CMACHIBEN, Fo S rPY 9 Whnot her enbodi nent, R

| S il ademel embodiménoH1es —ppieediyrent, RL is: / N HN N
5 wherein J is -Hor, -halo. In a further enbodi ment,

RL Irsone epmbadiment, Biist CH3 H H~, (~~N ~, \ NNI\ NI
Na NNCH3 H NNCH3 Ms~ A cN i N/ / ~C 10
HC NI HC ,CH3 HNA N-- NA H3C -es, NA H NNH HN

NN\ H3COBr HNN'N-NH

/

HO(0)C s

In still another embodiment, R is:

Ay Em% \k

wherein G is —H, -halo or alkoxy.

In one embodiment, R’ is —heterocyclyl.

In one embodiment, R' is —heterocyclenyi.

In one embodiment, R' is —alkylene-heterocyclyl.

In one embodiment, R' is —alkylene-heterocyclenyl.
in another embodiment, R is —pyrazoliny!.

In one embodiment, R’ is —arylalkyl.

In another embodiment, R’ is —~benzyl.

In another embodiment, R’ is —phenethyl.

In one embodiment, R’ is —cycloalkyl.

In another embodiment, R is —alkylene-cycloalkyl.
In one embodiment, R' is —benzofused cycloalkyl.
In another embodiment, R’ is —indanyl.

In one embodiment, R' is ~benzofused heteroaryl.
In anotherembodiment, R' is ~benzofused heterocyclyl.



WO 2008/ 054701 PCT/ US2007/ 022827 31 NN CH3 N NH NA
NomN NHNH\ HAHNom HN 3r Br & H~j HHC H
WONR008054701 CH3 H S | OCH3 ~Ii ~OCH3 HN HN-  S- Ne@/Os20p17/622827
H N/ N1HN HCSI OCH3 HBC S| OHMNM HN 00 S
NN-N NMNM~ON N H3CO3B or SH 5 In one
enbodinent, R2 is -H |In another enbodinent, R2 is

-alkyl. In another enbodinment, R2 is -nmethyl. 1In one
erbiyda fWertier dibogiment YR |le)éri20ﬂI§éd€hﬂ1@ﬂjcVEI@hyl R2 is
-al kyl ene-aryl. In anotIher enbodi nent, R2

_ al lyarothenembogdingnt, R’ is—indegalyl. embodi ment, R2is

Lo 1 o

enbodi nent, R2 is -benzyl. Im another enbodi nent, R2

is-heteroaryl In still ,@}rﬁ)t odinment, R2 is
-t hi ophenyl. In yet anoth r enpodi ment, R2 is
-t hi ophen-3-yl .
J/
5
wherein J is —H or -halo.
In a further embodiment, R’ is:
N\N N\NH N N N
N’% % \;’ \;f \f_f
N =
H
] - CHs
CH N
™ 7 OO
& / H
oY O :
10 H Cl H Cl
CHj HN/bL‘li

N N=NH HeC— |
N HN N
H H NH H
H3;CO Br Nz N=N
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In one enbodinent, R2 is -C(O-al kyl. 20 In another
enbodinment, R2 is -C(O-aryl. In another enbodi nent,

WR20088547Q( O) - al kyl ene-aryl. I n one enbodi nent PCRES1087/022827

-C(O -isopropyl. WO 2008/ 054701 PCT/ US2007/ 022827 32

I n anot her enbodi ment, R2 is31C(O)-benzyl. In another
enbodi ment, R2 is -C(O -phenyl,  which may be
unsubstituted or substituted with an al koxy group. In
one enbodinment, R is -aIkyI and R2 is -C(O-alkyl. 5 7,%

| n anot her, en@dyjl rrent RNHls I kyl and R2 is N
N~N =T1RQ n&png' Nsnpet hyl and (i ¢4
di ?2/ RAS t hyl and/
10

one enbodi RIN“a
and the otherpgrs: x H(XO) anoth

enbodi nent, one of R and | S - H and the other is:
xpl\r S| rlH o e enbodi rrent GH In another H—§
enbodl s - aI kyl. | n"r\czne odi nent , S

n an farent , NRR 8- a5¢&iB. OCH
anom r enbodl meHN lis -(3-c8. Sn g furt hel‘?’I ®

enbo nt, R3 is -alkylene-NH2. |In dhe enbodi mend,
R3 is -NH2. |In another enmbodinent, R3 is -a-NH2.
| n anot her diment, R3 ig—=P-NH2. In a further H\;

enbodi e R3as -al ky e-N I n @et anot h
enbd&Cre Rodis, -G | nopne g}vﬁent nd
the carboh afomto whicK it)is at{adhe f oHN a

car bonyl grddp. 25 In one eﬂbodl me¥it, R4 is -N°Nin
anot her enbodi nment, is -

H. N\N
7\
H;CO S H .

In one embodiment, R? is —H.

In another embodiment, R? is —alkyl.

In another embodiment, R? is —methyl.

In one embodiment, R? is —aryl.

In one embodiment, R? is —alkylene-aryl.

In another embodiment, R? is —alkylene-heteroaryl.
In another embodiment, R? is —methyl.

In another embodiment, R? is —phenyl.

In one embodiment, R? is —arylalkyl.

In another embodiment, R? is —benzyl.

In another embodiment, R? is —heteroaryl.

In still another embodiment, R? is —thiophenyl.

In yet another embodiment, R? is —thiophen-3-yl.
In one embodiment, R? is —C(O)-alky!.

In another embodiment, R? is —C(O)-aryl.

In another embodiment, R? is —C(O)-alkylene-aryl.
In one embodiment, R? is -C(O)-isopropyl.
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I n anot her enbodi nent, R4 and R4a are each -H WO
2008/ 054701 PCT/ US2007/ 022827 33 In still another

wepmeds4tent, R4 is -alkyl. | n another enbodi neeit/pSiR47/022827

is haloalkyl. In yet another enbodinent, R4 is

hydr oxyal kyl . I n one enbodi m8Rt, R4 is

-(alkylene)m C(O N(R8)2. 5 In another enbodi nent, R4

is -(alkylene)m NHC(O -R9. In another enbodi ment, R4
| s- [reafothenemboiifent2 R?li®—0xe)-eehegli ment, R4 is - CH3.
I n anot her enbodinent, R4 is -a- I n anot her

enbbuanether embodiments Réis -C(@pphanynwhiskupay perunsukstituted or

suboRe it BRI B T TP N ina further

embprbne embddfmeht, Rlli§ YagrahtiR? is LC(@§halignot her
embodi ment, R4 is -CH2NH2" 15 In _gne embodi ment, R4
andlrrasothatembodinenio R’ da alikyhanad &inis oCiB)-arylt hey are

e P iy FRS AR et ekl o om ¢ o
whi frhandthey embddithéAC FEds methyl dritl ROIsm@(@)vadypal kyl
group. In another enbodi ment,” R4 and R4a and’'t he

contiane enhedimennone ot 'vand BO i +Hidyansk the atherdhed,

join to forma heterocycyl groyp. In one enbodi nent,
R3 and R4a are each -H In a er enbodinent, R3 is
al kyl and Rda is -H I n another diment, R3is -H

and R4 is alkyl. 1In one enbodi R10 is -H 25 In

anot her enbodi ment, Rl0a is -H t her enbodi nent,
R10 and Rl0a are each -HHo®A stilM” anot her

enbodi nent O0is -alkyl. lLh a her enbodi ment, R10
i's ﬁhﬂ%@ﬂﬁw%m@m BRbok & g S Andide Gaer is:
hydr oxyal kyl . 30 I n one enbodfnent, R10 is

-(al kylene)m C(O N(R8) 2. I n axot her enbodi nent, R10 is

- (al kyl ene) m NHC( O) - R9.
/

s
In one embodiment, R® is —H.

In another embodiment, R® is —alkyl.

In one embodiment, R® is —CHs.

In another embodiment, R3 is —a-CHs.

In another embodiment, R® is —B-CH.

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-NH,.

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.
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I n anot her enbodi ment, R10 is-(al kylene)m N(R9)2. WO
2008/ 054701 PCT/ US2007/ 022827 34 |In one enbodi nent,

WORIDSH05470CH3. | n anot her enbodi nent, R10 is - aPCrHBS2001/022827

anot her enbodinent, R10 is -P-CH3. |In one enbodi nent,
R10 is -NH2. 5 In another enB8di nent, R10 is -a- NH2.

I n anot her enbodinent, R10 is -P-NH2. In a further
enbodi ment, R10 is -al kylene-NH2. I n yet another

e”bW$ﬂTﬁéﬁothBi@mb§dm€éﬂﬁ|\ﬁﬂisLélkﬂne enbodi ment, R10 and
Rl0a and the common car, bon atomto which they 10 are

at t Hbmhe[ embodinent; M’ as balogliokl group. I n anot her

i ErStegndl PR RR e RO eyt oalkyl
gr Olioné @nﬂi@ﬂirﬁéﬁt ﬂ*b@%ﬁﬂ@%ne) ONgRK10a and the

conmon car bon atomto are attached, join

t o toanethenhembodiment, Pgﬂsn(plkyl@ aNie(@Bodi nent, R11

: | kyl I
P B SR A MBS B o "
- a- [ Bne ehibodiAbAER*eeROHMENt, R11 is -(3-CH3. 20 In
a further enbodinent, R' is -alkylene-NH2. 1In one

enbbuamather embbdirsentNRS is +a-GiHgt her enbodi ment, RI11 is
-a-NH2. In another enpodipnent, R1L 1 is -RNH2. In a
f ur imanotbepembegipentR jig — B%@*F!iyl ene-NH2. 25 In yet
ano}mgﬁeglﬁb%g"ﬂgﬂ 4F¢5_ -CH2NH2. | n anot her

d

He carzbon atomto which it is

at t grhgsthef 8mbodimént; POy LogylEsp. |1 n one enbodi ment, n
and p are each 1 and R10, Rl0a and R' are each H In

anotmamothabembodnnenmpénm —B-Nire each 1 and R3, RI10,
n stil|  another

o oBua fatier nBoimerid shaivStgie Ris. Ri0. Rioa

and|p yet another embodiment, R* is -CH,NH,.

In one embodiment, R* and R** and the common carbon atom to which they

are attached, join to form a carbonyl group.

In another embodiment, R* and R* and the 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)m-NHC(O)-R®.
in another embodiment, R'° is—(alkylene)m-N(R%)..



R 1 are each H WD 2008/ 054701 PCT/ US2007/ 022827 35

In one enbodinent, Zis -N; n and p are each 1; and
WORI®B/0RT0R and R' are each H | n another enboRCTE81007/@22827

is -N; nand p are each 1; and R3, R10, R10 and R11

are each H5 In still anotheddembodiment, Z is -N-; n

and p are each 1; and R3, Rda, R10, RlOa and R' are

each H. I n one enbodinent, Ar is -arylene-. In another

embaylong @mbaiimet, -Rﬂéﬁ@r.gagyl ene-. I n anot her
enbodi nent, Ar is: 10 IQ yet anot her enbodi nent, Ar

i 5: In apother embodiment i nei@Ha. W i s
O N th nmbodi ment, Wis
C( %ﬁ-@g‘%’gﬂ("k)ﬁmbgd'mﬁ Fﬂa og 3-enbodi ment, Wis
C( 1|o| t her enbodi nent, Wis
%g‘%%ﬂﬂ%ﬁ n gpe enbodi nent, W| S
- CH(n bﬁét@bﬁ@ﬁiboduhanﬁmif’ herodNiodi ment, Wi's _
-CH(- NS( O 2al kyl ) -. I'n still another enbodlmsnt, Wis

- C( hHanotheg emment RI0ig AB-0Nb. enbodi ment, Wi's

- CH"&?&"%%)?"’RP@ i ||'%W'SI nﬁ%ﬂ%’len&}"?e\r/rvbio; ment, Wis

- CH(n %Qr%t'ﬂér emdeﬁﬁér‘-t' Ra‘h@t C NegPpodi nent, Wi s

I n yet anot 1er o i ment, is -NH. 25 1In
yet Imnoe leebastimedt, iRA andvR 1°8 andtims pammon carbbnldtom to which they

ard el Ao oD 2GaReBY SO Zooss 08aTo1
PCTM@R@@@ BAodimaAt, AP aABR'€BAGHEESmmBN Sarbon atom to which

they are attezched 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'" is —H.

In another embodiment, R'" is —alkyl.

In one embodiment, R'" is —CHs.

In another embodiment, R'" is —a-CH.

In another embodiment, R'" is —B-CH.

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-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 R®, R*, R'°, R'® and
R'" are each H.
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I n anot her enbodi nent, Wis -CH(-C(OCH3)-. In

anot her enbodi nent, Wis -C(OH)(al kyl)-. In another
wepdsas4tent, Wis -C(OH) (-al kyl ene-OH)-. 5 | nP@nus1ver/022827

enbodi nent, Wis -N(R12)-. In_another enbodinent, Wis

-0-. In still another enbodi®nt, Wis -S-. In one

enbodi nent, Wis -C(R5)2- and both R5 groups, together

with the comon carbon atomto which they are

at t e enjboidiment, ZoisMNe; Avmidgeake/bagh ouand RIQ R and R are
anot her enbodi nent, Wis -C(R5)2- and both R5 gr oups,
eaglhlet her with the common carbon atomto which they are

anoftharonehShbsbftnet, 7 Ny REPEY ke i1 a0 B e R an

R't@a@eddutyHW th the common carbon atomto which they
are attached, join to form aNgroup havi ng t he

f or Hustill angiker-embodimentig) isNFNHand psEe eagh 1;rancoR R, R,
N N H,In one enbodiment, Wis -C(R5)2- and
R1ea’%ﬁ{§5%%%@gh '! i ndependent |y sel ect ed ﬁorr? H,
(O;’:_lllwh@e;ﬁbad\lhent Al 3ér’§hélne- N(al kyl') 2, -C(O) NHZ,

kyl, 5 6 nenbered heteroaryl or

hydlrbaycémyemhodlraé@tu Adis DIElDORRIBNE-. W i s - C(R5) 2- and

eac ently 20 selected fromH,
Pkgﬁ%tﬁéf Hﬁm@'*gﬂwﬁ “N(al kyl )2 or -C(O) NH2.
In one enbodinent, Y is . l/A/—aygot her enbodi nent, Y
is -halo, -alkyl or -CN er enbodinent, Y is
methyl. I n one enbodi nent, CR -. 25 In another
enbodinent, Zis -CH. In s&/ll another enbodinent, Z
is -C(al kyl)-. WD 2008/ 05470% PCT/ US2007/ 022827 37 In
yet anot her enmbodinment, Zis -C(OM)-. In another

el éedHother ébodinfaritOXY is: -

In one embodiment, W is —C(NH,)(C(O)NH,)-.

In another embodiment, 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(NHz)(-C(O)NHOH)-.
In one embodiment, W is —CH(-CH.NH,)-.

In another embodiment, W is —C(-C(O)NH.)(-NHalkyl)-.
In another embodiment, Wis —CH(-C(O)NH,)-.

In still another embodiment, W is —CHo-.

In yet another embodiment, W is —NH-.

In yet another embodiment, W is -C(R®),-.
In still another embodiment, W is —CH(OH)-.
In a further embodiment, W is —-CH(NH,)-.
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In still another enmbodinent, Zis -C(-CF3)-. 1In a
further enbodinent, Zis -N-. 5 |In one enbodi nent, n

WO 2008/054701 anot her enbodi ment, n is 1. | n anotPer/us2007/022827
enmbodinent, nis 2. 1In one enbodinent, pis 0. In
anot her enbodi nent, p is 1. 88 I n one enbodinent, n
and p are each 1. In another enbodinent, nis 0 and p
is 1. In another embodinent, nis 2 and pis 1. In
onelreoihe @mbdiment, WIQ—CH(CH3)=CH2- and Zis -N-. In
anot her enbodi nent, n is - and Zis -N.

15 |mara¢tbeh@mb@ﬁlﬂaantn¥%ts—GH(§ @)Cw;) s -NH and Z is

NI foPEPEfHodRRRA WM o OHIGI | Snothar ~
enbhdansther embodlirentyW %—C(CNH'R)&(IRS(IQ‘»N@%I) Zis -N,
R3is - Hand R3a is -H. I%@t anot her enbodi ment, n

is mawmgrem@dlmmwlsw( }is -Hand R3a is - 20

N In pibiRPEBodRAR W0, " AP L ther

eﬂbnﬂstﬂ’e&ﬁothéremb@dlrﬂdme@ﬂS Z is-N, RBis -H and
R3a is - NH2. 25 In a furtg}er enbodi

Wi
- cHin ongempadimeniRYV is—C{R Amarwsaomgq Q"DUREIQtOQBFhe" with the

cor&@?&r@@érﬁ%ﬁ%ﬁgﬁg%hicﬁ tﬁ|§y %rr? %&é@ﬁ:‘g% r#géze?r%%{:&aﬂal@’ group.

1, W anotheHemiodimént, WV i\-C(F%,-iand HrbthrRP @aaps stogefHer with the
H In still another enbodi ment, nis

comgqMFarpeRIatgm)to which gheyare attaghed, jqin B?h@fm% heherowclyl group.

WO 4 7/

Y0 SRR BT RS2 g =g, otrorwin e
comh®drocarbahkatbmad wiibh they are attached, join to form a group having the
formula:

o~ o o~ i
S b S o S
O ~~
HN\/ HN HN\/ s
[¢]

& a ] o~ 2 oK R A, R,
N jé K/ or éH

In one embodiment, W is —C(R®).- and each R® group is independently
selected from H, -(alkylene)m-NHy, -NH-alkyl, -N(alkyl),, -C(O)NH,, -OH, -C(O)O-
alkyl, 5 or 6 membered heteroaryl or hydroxyalkyl.

In another embodiment, W is —C(R®),- and each R® group is independently
selected from H, -(alkylene)n-NH,, -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 -CR’-.

In another embodiment, Z is —CH-.
In still another embodiment, Z is —C(alkyl)-.
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In anot her enbodinent, Y is nethyl. In one enbodi nent,
R3is -Hand Zis -N. 5 In another enbodinent, R3 is
WO B)osN54781 -H and Z is --N-. In still another PCT/US2007/022827
enbodinment, R2 is -H R3is -H Yis -Hand Zis -N-.
In anot her embodiment, R2 is37alkyl, R3is -H Yis -H
and Zis -N-. In yet another enbodi nent, R2 is -CH3,
R3is-H Yis-Hand Zis -N. In one enbodi nent, Rl
i s lrayetlanothenérabbdimerteB19£C8@H)cycl oal kyl ,
heteroaryl, 10 benzofused heteroaryl or benzofused
het Kt aeQtBeeaMbodimenty éiiseC(alie¥rnent, RL is - phenyl,
- be = - ahinNgany i~ ~@hperazi nyl or
pyr Qﬁ%ﬁ"ﬁf@f‘ﬁ%@*@%ﬁ r %eq%t ,b(FQLFp’:)s _aryl, -arylalkyl,
benkpé fgtisbrasraboditont, Z ietMr.oaryl ,  benzof used

het eroaryl or benzofused heterocyclenyl; and; 15 R2 is
- H Brong pnbodimeat i enmbodi ment, Rl is -aryl,

-ar ed .cycl oal kyl , heteroaryl,
ben)ﬂo%@é%r ﬁgﬁg’?g{a‘#@ﬁ’ ﬂo'gxibenzof used heterocyclenyl; R2

I s trHaneothel sbodifdednd i2a are each -H and Z is -N-.
In anot her enmbodinent, Rl is -aryl, -arylalkyl,
benlbere embogimeat. Byis 0. 20 heteroaryl, benzof used

hetﬁ?ﬁétﬁér gﬁné)l&agégéﬁéqg‘lhet erocyclenyl; R2is -H or

al k ach -H Zis -N:; and Wis NH

I n 1 ohé embidimens meas pané eald 1is -aryl, -arylal kyl,
benzof used cycl oal kyl, = heteroaryl, benzofused
het Bt aRQtier embediment, 8ds Orankp dycl enyl ; R2 is -H or

" paser SR N €2hatlngy | T
enbhroneembodiiment, phigidy W iR3CHg- ant Zrigd —Kl-j s-CH-. | n

speci fic enbodi nents, the group WO 2008/ 054701
PCTINEPOIHS/ 8 imenign i, ﬂ}’ ' -GHzaAandkLds RA-- m w4a R1

0a |rPandtheNeftbodibit, N is!1HW is -~NH- and Z is —N-.
In another embodiment, n is 0, W is ~CHy-, Z is —N-, R%is —H and R* is -H.
In still another embodiment, n is 1, W is =C(NH,)(C(O)NH,)-, Z is -N-, R%is —
H and R® is -H.
In yet another embodiment, nis 1, W is —CH,-, Z is —N-, R%®is —H and R*® is —

NH,.

In another embodiment, nis 1, W is -CHj,-, Z is —-N-, R%®is —H and R* is —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 =CH,-, Z is -N-, R®is —H and R* is —a-
NH>.

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

In another embodiment, n is 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.
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N CNNN(~c5Cc HHHNH2 H2N N~ NN /NN N/ | /
Il HNN HNHNHNHNNHZ | NH~-NH 2 NH2 O \NN
w0 boosoN7 O\, / HNHHHHNNNNHN NH 5 OP¢2NS1407/022827
H2N CH3 HO WO 2008/ 054701 PCJI[US2007/022827 40 \ /NIN
[-- NI ,N N/\ H O N NHWNH N~ F F H\, O

HNHN
NH2Z O FOor HNN H2N In one enbodinent, R is: CH
NN s NNHHCH3 HOA\ H- N\ N~ NNCH3 H NN CH3
Ny In one emboG@rhentClY is —H.

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

In another embodiment, Y is methyl.

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

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

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

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

In yet another embodiment, R? is -CH3, R%is —H, Y is -H and Z is —N-.

in one embodiment, R is -aryl, -arylalkyl, benzofused cycloalkyl, heteroaryl,
benzofused heteroaryl or benzofused heterocyclenyl.

In another embodiment, R’ is —phenyl, -benzyl, -phenethyl, —indanyl,
piperazinyl or pyrazolyl.

In one embodiment, R' is -aryl, -arylalkyl, benzofused cycloalkyl, heteroaryl,
benzofused heteroaryl or benzofused heterocyclenyl; and:

R?is —H or alkyl.

In another embodiment, R’ is -aryl, -arylalkyl, benzofused cycloalkyl,
heteroaryl, benzofused heteroaryl or benzofused heterocyclenyl;
R?is —H or alkyl; R® and R* are each —H; and Z is -N-.

In another embodiment, R’ is -aryl, -arylalkyl, benzofused cycloalkyl,
heteroaryl, benzofused heteroary! or benzofused heterocyclenyl; R?is —H or alkyl;
R® and R* are each —H; Z is -N-; and W is NH.

In still another embodiment, R' is -aryl, -arylalkyl, benzofused cycloalkyl,
heteroaryl, benzofused heteroaryl or benzofused heterocyclenyl; R?is —H or alkyl;
R® and R* are each —H; Z is -N-; and W is -CH(NH,)-, -C(R4)(NHy)- or -CH(OH)-.

In one embodiment, Ar is phenyl, R® is —H and Z is —CH-.

In specific embodiments, the group



O\l H/ O ,CH3HN\ NNNNHHC/\ HAL1NAS
"N. NHHN/ N~ H3CO\ BrHNN NH 10 WD 2008/ 054701
WESDSSA007/ 022827 41 NVN CH3 N-NH NA NN- NH PCHUSHoH22827
&NA HN'\ 3r Br H HH3C Hj N/ CH3 ~HS 1 OCH3 S
INOCCH3 HNHN- SNOO HH3 N / N1 HN H3CS I
OCH3 H3C S| OH/ M HN OOS V=NMNMNMN O-N N
H3CO\ Hor H5 and the group A HR i ZR3 RO R4

m W 4a Ri os : WD 2008/ 054701 PCT/ US2007/ 022827 42
N
H
R N
R10 W R4
4
R10a R*™ s

NH, H,N
AN
L |N\ S ;\N (o
NN NP ,4{ J;) ‘_;‘j\ Q H o\

H N N N
N N

O Qe

NH, NH NH, 0
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AN H HH HH NHHNNNNN CCCHHHNRZ HN N
NN /Ni N AN/ I/ HNHHNAHQHNNR ) < >Y
WORDSASABL 2 O /- /- NNNVIN\ AN\ \N\ N RCHUBR0b/$22827
HH NNNN H2ZNNH2 0 RN HO HZN CH3 HO | / H/ N

Af H/ NNHN NHO /N) N4OHNYyNH N\ F F HN, ~0

NH2 O FOor X NN H2N I n one enbodi nent, the
present invention provi des a compound of for mul a (1)
or a pharmaceutically acceptabl e sal ol vat e ter,

prodr ug o tereois thereo wh rEI'\Q
eg& @ Ri oa, rreN
seI -n epen;h;nt y of each ot hét .

ST

H,N

In one embodiment, R' is:

N~NH

o o B o o o
ot o T

HN/HIL

/CHS
AR N~NH Hee—< |
N N HN N
H H /NH \ H
H;CO Br N:N N=N



WD 2008/ 054701 PCT/ US2007/ 022827 43 |n one

enbodi nent, the Anilinopiperazine Derivatives have the
wo eosb€0(1A): o N H S NN RlL. .. R N H PC1/B¥2087/022827

and pharmaceutically acceptable salts, solvates,

esters, prodrugs and st ereodoners thereof, wherein

RlLis -H -alkyl, -aryl, -arylalkyl, -cycloalkyl,

- benzof used cycl oal kyl, - heteroaryl, -benzofused
heteroaryl, -heterocyclyl, -heterocyclenyl

-benzof us s er ocyclyNHor « benzof used N—}z
het er ocyclenyl , mheq— 194%% -nH- benzof usgg40H
cycl@a 2 %ﬁrOJ - benz c eterparyl, /
;-vefocyclyli4 et enocycl enyl , NN

h& terocycl yl - bemszof used het ervey [ may

optionally and i ndependently su s ituted on a rlng

car bon or ¢L ni trogen atom
subst iy ‘ﬁgzlected from -

-aryl, anil wher.eRf \n 9W3nay N g qﬁghly OCH;
I ndgRéngeéent |y subi de wth up to 5 subst i t dent

sel ec from 15 halSs,” -al kyl and -al®&oxy; and R2is
-H or -alkyl n another enjodi nent, the
AM|I|nop|peer+ e Derivativigs—have the formla IAN\\
wher ei n s -aryl, lalky benHofused ;;
cycl h@@ﬁ;ogﬁ [ e @qu eroar
-benzofused eterocyclenyl and ils -'H or HNaJ In

one enbodi neAt, the presentolnvent$on provi des™
conpound of fornula VA (Iﬁo or a pharnmac ut|caIIy

acceptabl e salt, sol/ ter prodrug N
stere0|soner -o n éLﬁpL%cted
i ndependenp ach othbr IIIustr tilve exampl és of

Anlllnoplpéra2|ne Deri vativesObf fortula (1A) inctude,
but are not limted to the conpounds |isted bel ow 25
WD 2008/ 054701 PCT/ US2007/ 022827 44

and the group

fj\N Q
H
R11 Z\\ Ra
n I
10
m W R4

10a R4a




10

01 N/ HSN RI~-\ R N H (lA) Conpound RR2 1

- -H 2-CH3 3-CH3 4-H 5-H 6 -H-H 7 N-H N8
WO R00SAE4700 -H N H3C WD 2008/ 054701 PCT/ US2008¢ DRSBRT022827
4510 -H 11 0 -H O N- H3G 12 OCH3 -H HNC 13 Br

-H

HoN
In one embodiment, the present invention provides a compound of formula (1)
or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereocisomer
thereof, wherein R', R?, R®, R*, R*, R'®, R'® R", Ar,n, p, W, X, Y and Z are
selected independently of each other.
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HNC 14 C -H HNC 15 -H Na NBr H16 -H \ Br N

NH 17 -H N N H 18 -H HNC and pharnaceutically
waewspsan e salts, sol vates, esters, prodrugs BCUS2007/022827

stereoi sonmers thereof. WO 2008/ 054701

PCT/ US2007/ 022827 46 I n one48nbodi nent, the

Ani | i nopi perazi ne Derivatives have the fornmula (IB):

Xa OXo NSH \-N /YHN@ Q/ @B S(IB 5

In one embodiment, the Anilinopiperazine Derivatives have the formula (1A):

N
—
R! \R2

(IA)

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

R'is —H, -alkyl, -aryl, -arylalkyl, -cycloalkyl, -benzofused cycloalkyl, -
heteroaryl, —benzofused heteroaryl, -heterocyclyl, -heterocyclenyl, —-benzofused
heterocyclyl or —benzofused heterocyclenyl, wherein , -cycloalkyl, -benzofused
cycloalkyl, -heteroaryl, —benzofused heteroaryl, -heterocyclyl, -heterocyclenyl, —
benzofused heterocyclyl or —benzofused heterocyclenyl may be optionally and
independently substituted on a ring carbon or ring nitrogen atom with up to 3
substituents selected from —halo, -alkyl, -alkoxy and —aryl, and wherein an aryl may
be optionally and independently substituted with up to 5 substituents selected from —
halo, -alkyl and —alkoxy; and R? is —H or —alkyl.

In another embodiment, the Anilinopiperazine Derivatives have the formula
(IA) wherein R’ is -aryl, -arylalkyl, -benzofused cycloalkyl, -heteroaryl, -benzofused
heteroaryl or —benzofused heterocyclenyl; and R? is —H or —alkyl.

In one embodiment, the present invention provides a compound of formula
(IA) or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereocisomer

thereof, wherein R' and R? are selected independently of each other.

lllustrative examples of Anilinopiperazine Derivatives of formula (1A) include,
but are not limited to the compounds listed below:



and pharmaceutically acceptable salts, solvates,

esters, prodrugs and stereoisoners thereof, wherein W
wapassape as defined above for the conpounds BET/US2007/022827

formula (1); QL, Q@ and B are each independently H,

al kyl, heteroaryl or -C(O OH44 and each of Xa and Xb

is independently CH or N. 10 I n one enbodi nent, Xa and
Xb are each CH. In another enbodinent, Xa is N and Xb
is CH In another enbodinment, Xa i and Xb is N
In one enbodi nent, n is O. anot i bodi ment, n is
1. 15 In one enbodi nent, CH a 5 1. In one
enbodinment, QL is H | s ent, QL is
-C(OOH In another g£nbo i ment N QL i§ heteroaryl. In
still another enbodifent, IQL is tetragolyl. 20 In one
enbodinent, Q2 is H | Hot her enmbpoed! nt, Q@ is
-C(OOH In one enbodfnent, @ is|H In|another
enbodi ment, B is g . I'n one enmpodi nept, QL is
(O 0Hand @ is B 25N anot her iment, QL is

-C(OOH and @ and B are each H WD 2008/ 054701
PCT/ US2007/ 022827 47 In onﬁéﬁrrbodi ment, Wis -NH.
In anot her enbodiment, Wis *CH(NH2)-. In one

enbodi nent, nis 0. In another enbodinent, nis 1. 5
In another epbodinent, n is 1 and Wis -NH. _Lna
further enbpGomPRUNd |is 1 and Wis - cH(NHZ) B 1jn one
enbodi nent , the ¥ eSeNt T NvVent T os ovides a_EoT pound
of formula | (1B) or a|pharma i calyl y accept ablje :
salt, solvate, ester, |prodrug omn stsreoi sorner
t hereof, wherein W nt Q2. L —Xa—a (b—arg
sel ect ed in:lepen@entl; of eagh I-Clitst|r at i ve
exanpl es of [ Ani | i nopi perazin ¢ f forjmul a
(IB) includg, _but are not |imted onpounds
listed bel oW 3 /_<:> -CH;
O
6 -H -H
/
\ N
8 -H
— 1
7[
9 -H
—
N/
/
HsC




oX NSH NN /YHNO2 @& Qw 3 S 15 Conmpound n W
QOQX 421 NH-C(OOHH-CH3 CH 43 1 NH-C(OOHH
woR@slos4d1 1 NH H -C(OOH H CH 45 1 -CH(NH2) - PCX/Qp10bi/622827

HCH 46 1 -C(CH3)(NH2)- -C(O ) OHHHCH 47 1
-C(C(ONH2) (NH2)- -C(OOH H FPCH 48 0 - CH((x-NH2) -
-C(OOHHHCH 49 1 -CHOH)- -C(OOHHHCH 501
- CH( C( O NH2) - C(O)O—IHHCHV\D2008/054701

PCT/ US2007/ 022839 48|51 1 - CHN C(O)( HMHN 52
1 -C(CONH2)|(- N-i sopropyl) - @@ 53 1
- C( CONH2) (- N- CH3) - -C10)OH CH( - CH2NH2) -
-C(OOHHHCH 55 1 {CH(-NS(OQ2CH]) - -(‘IQ)Q:II:IHCH
56 1 -CH(-NC(O) @13)- 1C(O)OH H H
-C(C(O)NHOH) (NH2)- H H H CH
ss~ I '\A\NN, N §

HaC
12 OCH, | -H
: /

NH2) 4 /N K H CH

HN—
adl
HN—
15 -H

\
N Br
16 o~ -H
Br
\
N
H

17 o -H
N/
\
N
H
18 -H
§ /
HN—

and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.
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H and pharnmaceutically acceptable salts, sol vates,

esters, prodrugs and stereoisoners thereof. 5 In one
wepdwsas4tent , t he Anilinopi perazi ne Derivati vesPaiEHUS200TE22827

formula (IQ: o NSH ? NN N/~w R (IC 10

and pharmaceutically acceptaﬂﬁe salts, solvates,

esters, prodrugs and stereoisoners thereof, wherein

R6 is alkyl or aryl, wherein the aryl group may be

opt iroowe bmbwdnémdmAdmnbbPesam Dievitvgtived hdvd thefoidmula (IB):

to 3 substituents selected from -halo, -alkyl,

-C(O OH, and -al koxy; and R1L and Ware as defined

above for the conpounds of fornmula ¢l). 15 In one

enbodi ment, Wis -NH. |n agother iment, Wis

-CH(NH2)-. I n one enbodi nefjt,

enbodinent, RL is ne dinent, R6 is

aryl. In another e [ R& is al kyl. In another
embodi ment, R6 is isgpromyl. e enbodi nent, R6
i s phenyl. |n another yénbodi nent, ISy phenyl ,
substituted with an koxyngr oup. 'n stjll another
enbodi nent, R6 is phenyl, /substitiyted wth a nmethoxy
group. I n one enbodi R1 and are each al kyl .

I n anot her enbodi MRS q@al kyl and R6 is aryl. 10
I n one enbodi nent, "t he Y@esent invention provides a
conmpound of forrmula (1C) or pharmaceutical ly
acceptabl e salt, solvate, es(tlg)r, prodrug or

stereoi somer thereof, wherein W Rl and R6 are

sel ected i ndependent | ?/ of each other.
and pharmaceutically acceptable salts, solvates, esters, prodrugs and

stereoisomers thereof, wherein W and n are as defined above for the compounds of
formula (1); Q', @ and Q® are each independently H, alkyl, heteroaryl or -C(O)OH;
and each of X* and X® is independently CH or N.

In one embodiment, X® and X® are each CH.

In another embodiment, X2 is N and X° is CH.

In another embodiment, X® is CH and X° is N.

In one embodiment, nis 0.

In another embodiment, nis 1.

In one embodiment, Xis CHand nis 1.

In one embodiment, Q' is H.

in another embodiment, Q' is ~C(O)OH.

In another embodiment, Q' is heteroaryl.

In still another embodiment, Q' is tetrazolyl.

In one embodiment, Q? is H.

In another embodiment, Q? is —~C(O)OH.

In one embodiment, @ is H.

In another embodiment, Q2 is alkyl.

In one embodiment, Q' is -C(O)OH and Q2 is H.

In another embodiment, Q' is -C(O)OH and Q? and Q® are each H.
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15

Illustrative exanples of Anilinopiperazine Derivatives
of formula (1C include, 15 but are not limted to

wo b@sostmpounds |isted beloww o N H S N N H3ENUS20R5022827
Conmpound R W 59 -isopropyl -CH(NH2)- 60 -CH(NH2)- 61
3 -CH(NH2)- 62 OCH3 - NH WO 2688/ 054701
PCT/ US2007/ 022827 50 and pharnmaceutical ly acceptabl e
salts, solvates, esters, prodrugs and stereoisoners

t hefreohe eMbodihent; WS —NOI-. N N63 NO/ . SN\ 64 N

"r

N N CH3 N SN 65 (N) N~ S~ANHNHN
In another embodiment, Wiis —CH(NHg)

In one embodiment, n is 0.

In another embodiment, nis 1.

In another embodiment, nis 1 and W is —NH-.

In a further embodiment, nis 1 and W is —~CH(NH,)-.

In one embodiment, the present invention provides a compound of formula

(IB) or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer

thereof, wherein W, n, Q', @, @3, X? and X" are selected independently of each

other.

lllustrative examples of Anilinopiperazine Derivatives of formula (I1B) include,

but are not limited to the compounds listed below:

>

w@

Y“ (E

Compound| n w Q' Q* Q’ X
42 y NH -C(O)OH H CH, | CH
43 1 NH -C(O)OH H H CH
44 1 NH H C(O)OH| H CH
a5 1 “CH(NHy)- _C(O)OH H H CH
46 1 ~C(CHg)(NHp)- -C(O)OH H CH
47 1 -C(C(O)NH,)(NH,)- -C(O)OH H H CH
48 0 -CH(o-NH,)- “C{O)OH H H CH
29 1 “CH(OH)- _C(O)OH H H CH
50 1 -CH(C(O)NH,)- -C(O)OH H H CH
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51 1 -CH(NH,)- -C(O)OH H H N
52 1| -C(CONH,)(-N-isopropyl)- | -C(O)OH H H CH
53 1 -C(CONH_)(-N-CH3)- -C(O)OH H H CH
54 1 -CH(-CH,NH,)- -C(O)OH H H CH
55 1 -CH(-NS(0),CHs)- -C(O)OH H H CH
56 1 -CH(-NC(O)CF3)- -C(O)OH H H CH
57 1 -C(C(O)NHOH)(NHy)- H H H CH
58 1 -CH(NH,)- H H CH
(NHy) HJWI/N\\N
N\H/
and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.
5 In one embodiment, the Anilinopiperazine Derivatives have the formula (IC):

o

L O

R

-]

(1C)

10 and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof, wherein R® is alkyl or aryl, wherein the aryl group may be
optionally and independently substituted with from 1 to 3 substituents selected from
-halo, -alkyl, -C(O)OH, and —alkoxy; and R' and W are as defined above for the
compounds of formula (1).

15 In one embodiment, W is —NH-.

In another embodiment, W is —CH(NH,)-.
In one embodiment, R' is alkyl.
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In another embodiment, R' is methyl.
In one embodiment, R® is aryl.
In another embodiment, R® is alkyl.
In another embodiment, R® is isopropyl.
5 In one embodiment, R® is phenyl.
In another embodiment, R® is phenyl, substituted with an alkoxy group.
In still another embodiment, R® is phenyl, substituted with a methoxy group.
In one embodiment, R’ and R® are each alkyl.
In another embodiment, R' is alkyl and R%is aryl.
10 In one embodiment, the present invention provides a compound of formula
(IC) or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer
thereof, wherein W, R' and R® are selected independently of each other.

lllustrative examples of Anilinopiperazine Derivatives of formula (IC) include,

15 but are not limited to the compounds listed below:

s

YN N
TN [wj

RG
Compound R® w
59 -isopropyl -CH(NHy)-
60 g@ -CH(NH_)-
61 ;OCHa -CH(NH,)-
62 OCHj; -NH-
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and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.
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pharmaceutically acceptable §8Its, solvates, esters,
prodrugs and stereoisoners thereof. In another
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In another embodiment, the Anilinopiperazine Derivatives have the formula

:
S/\HkNg ]
>§N N
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0 R2N NH,
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W,

HO
(ID)

and pharmaceutically acceptable salts, solvates, esters, prodrugs or sterecisomers

10 thereof, wherein R? is —H or —alkyl.

In‘'one embodiment, the present invention provides the following compounds

of formula (1):
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and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.

In another embodiment, the present invention provides the following
compounds of formula (1):



Schene 1 illustrates a nethod for making the

i nternmedi ate am ne conpounds of formula 21. 10 Schene
wa2088/0540NXR4 R3 DI EA, O2N Ar 3 Reduce H2N owaREF/USDA7/022827

(~~ ~R3 Ar + (I/n Mcr (~ 02N Xa NRNR 4 BoCi BCC

Boc ii iii iv wherein Xa i 42F or d, and R3, R4, Ar

and n are as defined above for the conpounds of

formula (1). 15 A nitro-substituted aryl or heteroaryl

derivgtive of fornula i can be coughbed pith a

pi peNN ou @ forrrulg/w t fieé presence of
diiso ropl_ehy (DIEA)

>_r wd‘é t e coupl ed

oWave a_ |st"bd Or o

Hi. ItI‘OLhH-'Of a ound of
mula iii can M/; duced usi ng ary appropriate
gt hod to provide e \- ¢t medi at e amNTeé conpounds of
» formula iv. 20 Scheme 2 illustrates athethod for

maki ng the internediate am ne co und of formula
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A nitro-substituted aryl or heteroaryl derivative of
formula i can be coupled wth a cyclic am ne of

WO 2008105410 t 0 provide the coupl ed conmpound vi , PCEUS2907/022827
the DIEA coupling nethod described in Schene 1. The
nitro group of a conpound of Bornula vi can then be
reduced using an appropriate nmethod to provide the
internediate 5 am ne conpounds of formula vii. Schene

an@ phatmateuticatly acogptablé $aits, sekates, ebters,prodroed @i
am ne co ounds of fornula xi. Scheme 3 Ar Ar M 02N

stergeisemerpereofrd R3 NO2 R3 W ( n~, + ( n-j--
catalysis 02N A n. X R4 NR4 NR4 Boc Boc Boc 10
viii ix x wherein Xis O, Br or -OIf; Mis B(CH)2,
ZnX or SNmedsll‘dr Makirkf the\Anilinbpipersziné Derivativées

above for t conpounds 0 or mul a
ni t Nl@l@cmfswaefutf@a mﬁlwg the AeilisppipesazineePretvatives affformula (1) are

sot Bl if SEnBRG I Maly® FothdtibldinaSRBktharogous

strdétutes will, be’laé‘p@rléht tcCPdBe iskBleddn bgDa/hI coupling or a
Stille cougl ing) to provide the coupled conmpound i x.

TheSahemg illusiates aamedmsblanmaing Serinkermediaterarainercompounds

egduced using an appropriate reduction nethod to
of @?@V’%gﬂ he i nternedi ate am ne conpounds of fornula

X. Scheme 4 illustrates aSghessl1f or maki ng the
i nt ernmedi ate am ne conpounds 20 of formula xiv.
Schemre 4 Ar Ar M R3 Pd 02N 3 Reduce H2N 3 Ar +
catalysis_ R N02 ( R 02N c “R4 WR4 WR4

(n
DIEA, Reduce HAN 3
(K I Mlcrowave N02 ( NR
E I (e
4
Boc r;l R

i ‘s

i iii iv
wherein X2 is F or Cl, 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 i can be coupled
with a piperizine compound of formula ii in the presence of diisopropylethylamine
(DIEA) 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

R®  DIEA, ON ’ Reduce HaN ‘ R
q I Mlcrowave No2 ( N R
e I 1.
W~ R*

i
v

vi vil

wherein X2 is F or Cl, and R®, R*, W, Ar and n are as defined above for the
compounds of formula (1).
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Xwviii xii Al xiv WO 2008/ 054701 PCT/ US2007/ 022827

75 wherein Xis -d, -Br or -OIf; Mis B(OH) 2, ZnX or
wEa®ass47and R3, R4, W Ar and n are as defi nePICHDS?2007/022827

for the conpounds of fornula Sl A nitro-substituted

aryl or heteroaryl derivativd4of fornula viii can be

coupled wth a conpound of fornula xii to provide a

compound of forrmula xiii, using the Pd 5 coupling

et pasitrdsubetituest aryl o¢ hété?oéryl désvativeraf fgimmula i cande coupled
conpound of forrmula xiii can then be reduced usin

g a
withgheyalieiamiae @ forgaula v torsovide the soupledrqasepeing VIamswg the DIEA

cof RGP Stk T 978t ARLEP) Bpound g formue

vi &an tAdrebd téduoeﬁajsemqﬁAMVapar%ﬂme aesthéd | lt(S ﬁ?‘bwd@tlﬁcihm@iate
g NAr S HATU, DI +iv Br /'N DWVF,

amge coMPoRDHs Nthme&a/VR Boc NHR R2 (XV||) Pd2( dba) 3,

053 S e g RN e b

of formula xi.
Scheme 3
M
~_R3
ON’ , * (Kﬁ\;[
z X N~ R
] h )
i Boc Boc Boc

viii
wherein X is Cl, Br or -OTf; M is B(OH)z, ZnX or SnBus; and R%, R*, Ar and n are as
defined above for the compounds of formula (l).

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

Scheme 4 illustrates a method for making the intermediate amine compounds

of formula xiv.




H R4 sviii Boc R Thiazole Derivatives of formula (1),
wherein Wis NH and Zis N wherein Rl, R2, R3, R4, Ar,
wo@sgsdvonre as defined above for the conpoundBCDS2005022827
formula (1). A 2-brono-thiazol e-4-carboxylic acid
conmpound of formula xv can bé5 coupled with an ami ne
conpound of formula iv using 2-(1
H 7-azabenzotriazol-1 -yl)- 1, 1, 3,3-tetram et hyl
whi e XU eI i oro OO hNSIB IBIOM )6, HAD br ShB‘uQ%rid B3eRtaVoAr and n
NN WD 2008/ 054701 PCT/ US2007/ 022827 76
aredas defineshabevafardhe sempoupds wf fymuke (Rni do

cvi ReOisRbRy8Rc o PEhBigiart QorfitiB Y PO i € Be coupted

witHH ddmpourkhbf RFMUNG %R tE pyaade arc%mrfd%fnbﬁﬁmaexm hgsing the Pd
conmpounds of formula xviii. Renoval

5 coyplinggnetheg desstibed i Schemendolihe nitro gmumofaa szonnpound of formula

il A b feliseP 1 Sn2pplAhrRie bR 1 Bl g ihfeTediate
amifeeE6mpouMds of fdirulaRiv. Z is N. Scherme 6 ill ustrates a
met hod for_making the Anilinopi perazine Derivatives of

f or Baheme!§ illugiratesianmeathied focmmrking theaAdiliropiperazine Derivatives of

forﬁcull?ﬂeﬂ? ‘@E)e"&' W% m n‘P;\}EA&N HS OH+ vii Br nN ZR3

NHR1R2 (xvii)

10 Pd2(dba) 3, Xantphos K3PO4, toluene, 1000C S N Ar ~
NHs NR rnXNR
Scheme 5
s/g/‘f HATU, DIEA )‘ N
_ OH + iv > Br ( R3
N DMF, 80 °C I
Br
xv Bloc
NHR'R? (xvii)
Pd,(dba)s, Xantphos
K3PO,, toluene, 100°C
Remove
SJN/EN@ B jﬁ/z @
=N N
N N 3 N 3
R1/ \R2 ( n R R‘l \R2 ((TIR
N 4
H R sviii Boc
Thiazole Derivatives
of formula (1), wherein
WisNHandZis N
wherein R', R%, R®, R*, Ar, n and Y are as defined above for the compounds of
15 formula (1).

A 2-bromo-thiazole-4-carboxylic acid compound of formula xv can be
coupled with an amine compound of formula iv using 2-(1H-7-azabenzotriazol-1-yl)-

1,1,3,3-tetramethyl uronium hexafluorophosphate (HATU) in the presence of N,N -
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Rl R4 Thiazole Derivatives of formula (1), wherein
Wis -C(R4)2- and Zis Nwherein Rl, R2, R3, R4, Ar,
wO\too¥osuToll N are as defined above for the conpoR@dESWNT/022827
formula (1). 15 A 2-brono-thiazol e-4-carboxylic acid
compound of formula xv can b&6 coupled with an ami ne
internmedi ate of fornmula vii using the HATU coupli ng
nmethod set forth in Schene 5 to provide the am do
dnsdﬁréﬁﬂéﬂiyﬁrﬁﬁme% [er\Vlﬁé hige éh’ﬁdo ﬁﬂeﬁﬁ’éﬂlﬁt@%‘bf%mﬁ@é'ﬂ% aA
Xi'x can then be coupled with an am ne of fornmula xvii
comppund mfomusa asican theoThe/soopied ovtrear amme ohtornwla xvii using a
ouplin thod set forth.in Schene 5.to.praovide
pafig i aERd BroreSs o frbdeh Ja OmPRLRHS AL RrIE Rl Shgmoval o
theVBbé prétebtind gioupytork d éorh'r;o@ﬁ@ e rmuld ki lﬁéiﬁ@én%md such as
hod for Tmaking the i nopi perazi ne Derivatives of
TFA ¢rdcrmICaaoaql )promes dhey Anilinopipairazine derivativesiobionmula (1), wherein
Sc ﬁe NA HATU, DIEANHS ;-~O+ xi Br n R3
BNHE s8"EESNx N R4 xv Boc NHRIR2 (xvii)

ZdZSQHQh% 6 Pﬂﬁgﬁﬁié@ﬁa nﬁ?@fcrﬁﬁéﬁﬁ?ﬁ\?\ é@ﬁﬁoﬁ%‘%ﬁnﬁ Bgyvatives of

formuta (1), thére}m MISX-)G(Fé)zR and Zis N.

Scheme 6

N HATU, DIEA ‘Q
S_%/EOH + vii Br ( R3
N o
DMF, 80 °C

Xv

Br

NHR'R? (xvii)
Pd,(dba)z, Xantphos
K3PO,, toluene, 100°C

L2 g

=N
N 3
w
W R

Thiazole Derivatives
of formula (I), wherein
Wis-C(R*).,-and Zis N

wherein R', 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 an amine of formula xvii using
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Thi azol e Derivatives of formula (1), wherein Wis NH

and Z is carbon 10 wherein R1, R2, R3, R4, Ar, Y and n
wae@sast7def i ned above for the conpounds of foP@mUS2007/022827

(1). Using the nmethod described in Schene 5 and

substituting internediate a#ffne conpound xi for

i nternmedi ate am ne conpound iv, the Anilinopiperazine

Derivatives of formula (1) can be prepared, wherein W
thel Bd cdplirnmethad setefolthiin Sthefeh® tepfdvidd thet Aniliespiperazine

met hod for making the Anilinopi perazine Derivatives of
Deflwm«LﬂSaof(fpomuw{Br wheremW is c(R4) 2-; and Z is carbon.

0, 47p1 PCT/ US2007/ 022827 78. Scheme 8 S N Ar

'Cm%g%gi '"HS OH+ xiv Br R3 DWF, 80 Cn Br xxii W

R4 S&Meer‘F?liR@stGatésla) meﬂﬁtiifd)bmékmgi(mé Ahmﬁoplbél%ﬁfﬂne Derivatives of
t ol uene, 100C n

formaten (1 wimsein it IBV'é‘éHoﬂind Zrlﬁr@BEbC(ﬂ) V\,her e| n w. s
-C(A4)2- and Z is carbon wherein Rl, R2, R3, R4, Ar,
Y and n are as defined above for the conpounds of 5
formula (I). Using the neSepeénte®cri bed in Schene 6
and substituting internmediate am ne conmpound xiv for
i nternedi ate am ne conpound vii, the i 1igopi perazine
Derivatives of formula (1) can be pre e I{rinW
-C(R4) 2-pand Z is carbon. N

S HATU, DIEA )=N H
>‘—"N OH * x Br n )R
DMF, 80 °C
r XX N 4
1 R
xv Boc
NHR'R? (xvii)

Pd(dba)s, Xantphos
K3POy,, toluene, 100°C

Remove
Boc S%/[ZN Ar
- — e

H

=N =N
N (== 3
R1/ \R2 R! \Hz n R
N 4
] R
XXi Boc

Thiazole Derivatives
of formula (1), wherein
Wis NHand Z is carbon

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

Using the method described in Scheme 5 and substituting intermediate
amine compound xi for intermediate amine compound iv, the Anilinopiperazine
Derivatives of formula (1) 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*).-; and Z is carbon.



10 Schene 9 illustrates an alternative nethod for
coupling an am ne conpound of fornula xxiii wth an

WO niogossdi at e conpound of formula xvi, XiXx, XXPOT/UK2007/022827
WD 2008/ 054701 PCT/ US2007/ 022827 79 Scheme 9 OO N H
Zmcrowave N- / NBr RB + (BRR2 y NH N H radii
xxiv DDEA, DF ~-NZ R3 ~-N~ 22 3 W RM RR2 CRR2 C
W R4 WR4A Xxv Thiazole Derivatives of formula (1)
wherein Rl, R2, R3, R3a, &cheWe¥® Z and n are as
defi ned above for the conmpounds of fornmula (1). 5 An

am do conpound of formula xxiii (whichYis
representative of conpounds xvi, XiX X NI )
can pled with an am ne of for a /xXxi W he

of diisopropyagthyiean ne usfn a
owaveossitst atv process—toprovi dé t he anyhe\ -R3
otthds of fornula XXAMF, Bh&Cconpounds of fQr
"then be further elaborated using t F'nmetWo
fort h*Above in Schenmes 5-8 to provide the 10
Ani | i nopi perazi ne Derivatives of fornmula (I).
EXAVPLES General Methods Sol vents, reagemNHR'RADGI)
intermedi ates that are commercial ly avai| &,@bayn@ntpAss
used as received. Reagents and i nter nediatgpo}, idtens ®o°C
not commercially available were prepar in the

manner as described bel ow. 1H NVR spectra were

obtained on a Varian AS-400 (400 MHz)y and are

reported as ppmdown field from Me4Si it n er of
protons, multiplicities, and couplin St dr)n Hz
indicated parenthetically. Were LC datR a

present ed, anal yses were perforned ygi ng 20 \Apmied
Bi osystens APl -100 nass spectrorrehe’r d Shi/mAdZu

SCL-1 OA LC colum: Altech platinumCl8, 3 I ,
33mMm x 7nm I D; gradient flow O nmin - 10% CH3CN, 5 nin

- 95% CH3CN, 7 min - 95% CH3CN, 7.5THiagole D&NWatiCbki3CN, 9
mn - stop. M5 data were obtained ugf fgmdgi(l,eterein
Technol ogies LG MSD SL or 1100 ser iwaﬁ-d;@‘t d®i8 Tarbon
spectroneter. Final conmpounds were purified by PrepLC

wherein R, R%, R%, R*, Ar, Y and n are as defined above for the compounds of
formula (1).

Using the method described in Scheme 6 and substituting intermediate
amine compound xiv for intermediate amine compound vii, the Anilinopiperazine
Derivatives of formula (I) can be prepared, wherein W -C(R*)2-; and Z is carbon.

Scheme 9 illustrates an alternative method for coupling an amine compound
of formula xxiii with an intermediate compound of formula xvi, xix, xx or xxii.
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25 using the colum of Varian Pursuit XRs C18 10 gm
250 x 21.2 mm and an eluent m xture of nobile phase A
w@easBs5470he nobi |l e phase A is conposed of 0. 1%dFBS10n7/022827
H20 and the nobil e phase B is _conposed of CH3CN (95%
| H2O (5% / TFA (0.1%. Theé%nixture of nobile phase
A and B was eluted through the colum at a WO
2008/ 054701 PCT/ US2007/ 022827 80 flow rate of 20
nm./mn at roomtenperatur §chbimgeBurity of all the
final discrete conpounds was checked by LCMS using a
i g@i ns_Haisil HL C18 5m 150 x 4.6 nm columm and an
xture of nobile phake and B, wherein noljile
phas¢ A is conposed of O. L}ﬁ H20 and the
B nobi | se+ BHA'® corpo3Ied NCH3 (95% ) H203§
| Tk . The @EI‘\@Nﬁ el ut/e ZTW a fTow rats of ( R?
3rrL/rrin ‘at aterrperatureo g ter medi at® I
conpounds were characterized B‘y LCVS®Y using a Higgins
Hai sil HL C18 5m 50 x 4.6 nm col um and an el ueny'faz°'3,ge{;va“"es
m xture of nobile phase A and B, wherein nobile °ﬁm &
wharéin RoR5pBRERTf A, W, % Zrand n ar2@s dafided dowre ol me compounds
? i s conposed of CH3CN (95% / H20 (5% / TFA
°f§?5 %Ei) 10 The colum was eluted at a flow rate of 3

m./ . : ,

i ega%rﬂdgﬁccgﬁb%lj Bﬁlﬁgﬂy%t iSilﬁ éWhlé_?ﬁs(Fepr'\eIEénf&ﬁvﬁ of t compounds
xvilxix, oand xaii) odn Bemoaplddawitihantamineafdornulantxiw i the presence
of %pr&gﬁeﬁ%&y@ep&% é@rqllglfps%og l Si¢ %rggﬁn%rpyde the amine
coﬁp@n%%nopﬁgﬂa r(s(vpIngrCé)zrp%%unldsccgrfggn)w(t;lal )éxvacan dthen be further

elabonatedtuging Hteeme{dsGset fionth abade myPchdmes 5e8 td pravigde the
reactlonvva heat.ed t d allowed to stir at

) 8
Anilinopipgsazin ryatlyes P&Ofw%w@ The reaction was

cool ed to room tenperature, then concentrated in
vacuo. The resulting solid residue was treated wth
TFA (0.5 m-) and the r cEXAMPRIESoI uti on was al | owed
to. s roomtenperature for 10 minutes, then
Gwetﬂ'{eﬁﬁ?‘éﬁ in vacuo. The resul ting residue was

di s SRiverfls 'r@aé’éﬁ@' éﬁ@ﬁrﬂéfrﬁédlh%s(tﬁaﬂéﬁe ®sthier@diypatditble were
reverse phase HPLC to provi de Conpound
used as received. Reagents and mtermedlates 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: O 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
H-O and the mobile phase B is composed of CH3CN (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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25 1. Exanple 2 Preparation of Conpound 2 WO

2008/ 054701 PCT/ US2007/ 022827 81 O N H NCH3 (N N
wo®s/053P04 (0. 10 nmol, 21 ngy) and the sol uti orCDS2007/022827

Pd2(dba)3 (5.0 nol, 4.6 ng), 5 Xantphos (0.010 nmmol ,

5.8 nmy) and aryl bronide (0.880 mmol, 23 ng) in

di oxane (1 m-) were added into a tube containing a

stir bar. The tube was flushed with nitrogen.

flowHrafet shaemLimireal bbniremPerafuranPhe pursy cicdithei fiab distrete
tube via a syri ng; under a N2 atnosphere. The tube
y

compsusdswas ahiegked pydleMbuisingha dligginsiHaigihik Git8 3pm 15 x 4.6
The, reacti,on m xture was ,stirred at 100 for 15 .

mr G Bkt S e RE BRI ThoBlF MASe AR  fherti mobile phase

A i§cShipoRedist Of.1%tﬁf/$|ih H%%mhé%br iga tgl‘gelﬁéb Bh& composed of CHsCN

assi stance of di chl oronet hane. uti on was
(95%6ncHs (8% d TRM(D.199. Thei ahlemnanas elatadeat aflow rateaf 3 mL/min

at & Befiatlieddl 66 G alblemeRaHinpalids Metf Sharaglerized by LOMS
usiBed e Raf MBI 308 X o9 BT 4 eF glqgt mpagre of
mobile phase Aand Bymthereinhmebitd phdse Arid esiiposedof 0.1% TFA in H,0
o REAR 31Tt 5 WPt o) Bt L8 0 ek

TS A%y 1T M & ol oiraure of 600

tenperature of 180 C. The reaction m xture was then

concentrated, and the resylting resi due was treated
with TFA (0.5 m-) with sEzamﬁ‘]gl

Preparation of Compound 1
0]

s
SRS

H
1

To a solution of 2-phenylamino-thiazole-4-carboxylic acid (0.1 mmol), N,N -
diisopropylethylamine (0.50 mmol, 87 pL) and HATU (0.10 mmol, 38 mg) in DMF (2
mL) was added 4-(2-aminophenyl)-piperazine-1-carboxylic acid tert-butyl ester (0.10
mmol, 28 mg). The resulting reaction was heated to 80 °C and allowed to stir at this
temperature for 15 hours. The reaction was cooled to room temperature, then
concentrated in vacuo. The resulting solid residue was treated with TFA (0.5 mL)
and the resulting solution was allowed to stir at room temperature for 10 minutes,
then concentrated in vacuo. The resulting residue was dissolved in
DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide Compound
1.

Example 2
Preparation of Compound 2
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for 10 mnutes. The TFA sol ution was concentrated in
vacuo and the resulting 25 residue was purified using
wo ewsnsgophase HPLC to provi de Conpound 3. WO PCT/US2007/022827
2008/ 054701 PCT/ US2007/ 022827 82 Example 4
Preparation of Compound 4 0 84 H NH/N 5 H 4 Using
t he nmet hod described in Exanple 3 and substituting
phenet hyl ami ne for benzyl methyl am ne, Conpound 4 was
prepared. 10 Exanple 5 Prepard?ionef Conmpound 5 0 S
}==NHHN/N N- H 5 15g0 th thod descri bed
in Exanple 3 and substit ut\i beYiz i ne for
benzyl met hyl am ne, Conpqyind 5 was ,prepared. Exanple 6

20 Preparation of Cowd‘oﬁla 0 (§)N H ~HNCN N
N

H
2

KsPO, (0.10 mmol, 21 mg) and the solution of Pd2(dba)s (5.0 umol, 4.6 mg),
Xantphos (0.010 mmol, 5.8 mg) and aryl bromide (0.050 mmol, 23 mg) in dioxane (1
mL) were added into a tube containing a stir bar. The tube was flushed with
nitrogen. N-Methylaniline (11 mg, 0.10 mmol) was added into the tube via a syringe
under a N, atmosphere. The tube was sealed tightly and put into an oil bath at 100
°C. The reaction mixture was stirred at 100 °C for 15 hours, and then cooled to room
temperature. The mixture was filtered through celite with the assistance of
dichloromethane. The solution was concentrated, and the residue was reacted with
TFA (0.5 mL) for 10 min. The TFA solution was concentrated in vacuo. The desired
product was purified using reverse phase HPLC.

Example 3
Preparation of Compound 3
0

ey
O ()

3
A solution of 2-bromo-thiazole-4-carboxylic acid (2-piperazin-1-yl-phenyl)-
amide (0.050 mmol, 23 mg), N,N-diisopropylethylamine (0.20 mmol, 35 plL) and
benzylmethyl amine (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, and the resulting residue was treated with TFA (0.5 mL) with stirring
for 10 minutes. The TFA solution was concentrated in vacuo and the resulting

residue was purified using reverse phase HPLC to provide Compound 3.



H 6 WO 2008/ 054701 PCT/ US2007/ 022827 83 Using the

nmet hod described in Exanple 1 and substituting 2-tert-
wheiogos4rear bonyl am no-t hi azol e- 4- car boxyl i ¢ acPdI/i182007/022827

2- phenyl am no-t hi azol e-4- carboxylic acid, Conmpound 6

was prepared. 5 Exanple 7 P8@paration of Conpound 7

ONH\VI NHIrNNNN H 7 10 2- Am nopyrazi ne (20

ng, 0.20 nmol), 4-{2-[(2-brono-thiazol e-4-carbonyl)-

am no] - phenyl } - pi perazi ne- 1-carboxylic acid tent butyl

ester (46 ng, 0.1 mmol), _Pd2(dba)3 (5.0 nol, 4.6 ng),

Xant phos (0.010 nmmol, 5. 8.&35!1@941) pot assi um phosphate

E
Contaimng a sty Preparati & eoiRfE oo capped

with a rubber septum evacuated and refilled 15 with
nitrogen. Toluene (0.5 mM-) was ded t hrough the
septumvia a syringe. The Schle dre\ was seal ed

t
with a Teflon screw cap und8r nitrogen, and
put into an oil bath at 10 Tl{g redacti on m xture

was stirred at 100 f o~ 15\Hpour s, d then cooled to
room t enper at ure. rrix ure was ffiltered through
celite with the assigtance of dic onet hane. The

solution was concentrated in vacuo, Hand the 20 resi due

was reacted with TFA (0.5 m-a for 10 mn. The TFA
solution was concentrated in vacuo. The desired

product, 2-(pyrazin-2-ylamno)-thiazole-4- carboxylic

acid (2-piperazin-1-yl-phenyl)-amde, was purified i
usi H@'f}geth@rfﬁﬁﬂ]@ﬁd%@ﬂ'bp@@ E}elsaman/B@@dwb@@ i@gmhepsthylamine

for%?ﬁjg%}é%%ﬁ&@%ﬁ%ﬁ&n?f4Wgﬁgre%.V\D 2008/ 054701

Example 5
Preparation of Compound 5

o7 O

N
H
Using the method described in Example 3 and substituting benzylamine for

benzylmethyl amine, Compound 5 was prepared.

Example 6
Preparation of Compound 6
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84 0 SNNI NN ~- NHcf)HN H 8 Step 1 -

Preparation of Internmediate Conpound A 0 / N H Br
wW@20d8/054791 Boc 5 A To a sol ution of PCT/US2007/022827

2- brono-thi azol e-4-carboxylic acid (2.0 mmol, 0.42 Q)

in DMV (10 m-) was added N8R di i sopr opyl et hyl am ne

(3.0 mol, 0.52 mM-) followed by HATU (2.0 mmol, 0.76

g). To the resulting solution was added

4- (2- am nophenyl ) - pi perazi ne-1-carboxylic acid

tert-butyl ester (2.0 nmol, 0.56 and the resulting

10 Wemgtthgmethediiescabed in Eaampbmg anr| syhshtuting 2-fart- at

ol Gl e 2R U85 BB T e

carboRgiR4¢ia) €dmpound @ Was préparedde a crude residue. The
crude residue was purifie using flash flash col um

chromat ography on silica gel using Hexane/ Et OAc
(4.5/1) as eluent to proﬁs&&@iggpound A as a yellow
solid (72% 0.67 g). 1 H 15 MHz, CDCl3) 8
10.38 (s, 1 H, 8. Weﬁﬁ%tlohéfeo o’luri’dlﬂz 1H, 814
(s, 1 H, 7.23-7.10 (m 3 , 2 (br s, 4H),

2.89-2.87 (m 4H), 1.50 (s, 9H) -I\/B retentlon
time = 2.39 nmin nmz 467305\
Preparation of Internedi at un N-N 0--/ NH2

20 B WD 2008/ 054701 PCT/ N 007/ 02 7 85

K/N N

7

2-Aminopyrazine (20 mg, 0.20 mmol), 4-{2-[(2-bromo-thiazole-4-carbonyl)-
amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester (46 mg, 0.1 mmol),
Pdz(dba)s (5.0 umol, 4.6 mg), Xantphos (0.010 mmol, 5.8 mg) and potassium
phosphate (0.20 mmol, 43 mg) were loaded into a Schlenk tube containing a stir
bar. The Schlenk tube was capped with a rubber septum, evacuated and refilled
with nitrogen. Toluene (0.5 mL) was added through the septum via a syringe. The
Schlenk tube was sealed with a Teflon screw cap under a flow of nitrogen, and put
into an oil bath at 100 °C. The reaction mixture was stirred at 100 °C for 15 hours,
and then cooled to room temperature. The mixture was filtered through celite with
the assistance of dichloromethane. The solution was concentrated in vacuo, and the
residue was reacted with TFA (0.5 mL) for 10 min. The TFA solution was
concentrated in vacuo. The desired product, 2-(pyrazin-2-ylamino)-thiazole-4-
carboxylic acid (2-piperazin-1-yl-phenyl)-amide, was purified using reverse phase
HPLC to provide Compound 7.

Example 8
Preparation of Compound 8
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To a solution of benzoyl acetonitrile (2.18 g, 15.0

mmol ) and tert- butyl hydrazi ne hydrochl oride (2.12 g,
wazoeo8/omroel ) in ethanol (20 nL), was added PCT/US2007/022827

triethylamne (3.5 nL, 25 mmul). The resulting

reaction was heated to refluB4and allowed to stir at

this tenperature for 2 hours. The reaction m xture was

then cooled 5 to roomtenperature and gquenched with 5%

aqueous NaOH. The resull&gg sol utibn _was extracted

usi ng ethyl acetate and 2 was washed
sequentially wth water land\br ne,Nt drled over
MySO4 and concentrated gvi de a crude
resi due. The crude S recr{ [1ized from
CH2CI 2 to provide hound B as a kel lJow solid (1.46
g, 45%yield). 1HWNMR (400 MHz, (CD3 SO) S 10
7.64-7.58 (m 2 H), 7.34-7.26 (m 2 , 1.22-7.16 (m
1H) 5.75 (s, 1H) 494(s,8 2H), 1.55 (s, 9H). Step

Pre al.ion nt i ate ound C O NNI S N
St?@l(l b’ Fﬁf?_f @I@m}@ﬁatg poﬁrég(n’?The foll ow ng

materials were | oaded into aGschl tube containing a
stir bar: Conpound A K 0. 1), Conpound B

(43 ng, 0.20 mol ), Pd )3 I, 6 ny),

Xant phos (0.010 mmol Téjfg ng) q\lpot assi um phosphat e

(0.20 nmmol, 43 ng). Schl ezr/ be was then capped

with a rubber septum 20 evacu jand put under a

ni trogen atnosphere. Tol uene (O, m -) was then added

into the Schlenk tube through tBe&€septum using a

syringe. The Schl enk tube wasp sealed with a Tefl on

screw cap under a flow of nitrogen, and put into an

oi | Toa solation 0bB-bEomHibiazete: ¢icatboeic aicicd (@0 mmok 10.42 g) in DMF

(1§ b s e, WTR RO Y BT, Y ot s i ftowye b

H/SI'Ifl.ﬂe 2 03RioPD. 26 gl Tbuhe ré‘@.ﬂtlrﬂg kbletisd V\Fééréddﬁd M("?Jahﬂnophenyl)

h the assistance of dichl or omet hane. The
plmezloeﬁcgafboaylwamd terkbuty! estgsr(3:0 mmqtdhﬁﬁlm@ng twaureﬁultlng
re%c@‘;nusedmwmo%o de 5}19 HlloRed I'(cf> 'sfif ft?ns tempera{ﬂ ure for 3 hours,

after which time the reaction mixture was cooled to room temperature, then

concentrated in vacuo to provide a crude residue. The crude residue was purified
using flash flash column chromatography on silica gel using Hexane/EtOAc (4.5/1)
as eluent to provide Compound A as a yellow solid (72%, 0.67 g). '"H NMR (400
MHz, CDCI;) 4 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 retention time =
2.39 min. m/z 467.05 (M+H).

Step 2 — Preparation of Intermediate Compound B

va

N—-N
Q/U\NHz
B
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WD 2008/ 054701 PCT/ US2007/ 022827 86 Step 4 -

Preparation of Conpound 8 A sol ution of Conpound C (80
worggosasdomFA (1.0 nml-) was allowed to stir at PEDUS2007/022827

tenperature for 10 m nutes, then concentrated in

vacuo. The resulting resi due85was diluted with

DVBQ acetonitrile (3:1), and purified using reverse

phase HPLC to 5 provi de Conpound 8. Exanple 9

Pr eparaaéalatior bf Sermwitsét@mtrﬂe t@ 18/ g;115.0NmMmo1) Bind ttert-10 9

The following materials were |oaded into a Schl enk
butyihydrazine hydraehloride: (|2r12)gr 17.0 mmol) in ethanol (20 mL), was added

el 15 B A il o7 e 5 Y eeRBh Bl g itk ana

alldW@cﬂ to 8t3r émhss té zlimlre ﬁJrI@ﬁ@m*s Atreieaadion nixture msnﬁen cooled
(0 4 (0.10 mmol, 21 ng) Pd2(dba)3 (5

to mm temgeml)re a)(umwr@;g'nego/vm&/ngmﬁus NaOsl. nfjhe gggwlt'lng solution

waly Xt gect dsfi iy 4B B8 2l dnd M) P A B SARHER Bk Bty

witAlWae PBAE Brinéhthenldifed/Gver MQSO%@nW doncentfefedan \@@us\to ﬁrowde a
cap under a flow of nitrogen, and put into an oil

crugle resglueC. Thm@rud@aesﬂuﬁ W@asremstwbaed frogy CH2Gh ta om\ade

and nmoni t he
Rsnul R TR VSt sifd (a6 gnioeneldls wf BMIS§4d0 MigE 4cDa50) 8
0 L I Ieyds t4i [
7%2%%&? ?‘) n td'f |ngBZ ho%qr-@ a?bJQEZ(EHd 10H9 ??%ﬁ%’aﬁ@m“'g“ (s
2H&5’0550§slﬂ|ﬂ)3 RPM t hen the supernatant was coll ected
and concentrated in vacuo. The resulting residue was
purified using reverse phase HPLC, then diluted with

Stérﬂfé—(Pre?Ja'F&nan éﬁﬁ'rtéﬁrbédlé’@ Eénpdlndionutes. The TFA

solution was then concentr at ed |n vacuo and the

resul ting residue was i ed usith erse phase 25
HPLC to provi de ConpoundT9. repar ati on of
Conpound 10 WO 2008/ 054! P¢E/ S2 7 827 87

WNH
N
)

Boc

C

The following materials were loaded into a Schlenk tube containing a stir bar:
Compound A (46 mg, 0.1 mmol), Compound B (43 mg, 0.20 mmol), Pd(dba)s (5.0
umol, 4.6 mg), Xantphos (0.010 mmol, 5.8 mg) and potassium phosphate (0.20
mmol, 43 mg). The Schlenk tube was then capped with a rubber septum,
evacuated and put under a nitrogen atmosphere. Toluene (0.5 mL) was then added
into the Schlenk tube through the septum using a syringe. The Schilenk 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 allowed to stir at 100 °C and was monitored using LCMS.
After 15 hours, the reaction was cooled to room temperature and the reaction
mixture was filtered through celite with the assistance of dichloromethane. The
filtrate was concentrated in vacuo to provide Compound C which was used without
further purification. LCMS m/z 602.20 (M+H).
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O NH\V I NH(N N H10 Using the nethod
described in Exanple 3 and substituting

wo paans@eyl - ami ne  for benzyl net hyl am ne, Conpouns2020022827
was prepared. 5 Exanple 11 Preparation of Conpound 11
OH3SNNNH C NHCN R C H 1 10 A20 nL
vial containing a stir bar was charged with
4-{2-[(2-brono-thiazol e-4

St@;ﬁﬁbOPlséﬁaT@m)moﬂCQ y;h}j-aal pera2| ne- 1- car boxylic acid
tert- butyl ester cp Pd2( DBA) 3 (0. 05
eq Assolutiarpef Cqmoouggi Mmgwaag \ (1.8qnL)way afionsed to stir at

odin Bl 57 0 iy, 4 0Bt T sy, et rsicue

wasdileted Wit Dmsb/a&e‘toﬁltrﬂé)(S ANhridp Ui’ (Singkeverd@phus@HPLC to
was flushed with 15 argon, capped, seal ed and the tube

pravide plogipeundB.an oi | bath at 140 C and the reaction
was allowed to stir at this tenperature for about 18
hours. The reaction m xture was cooled to room
tenperature, concentrat edEixa e®, and the resulting
residue was diluted with or onet hane (2 nlL) and
filtered through careperatmofcpmwwred\aas
concentrated in vacuo and the resgting residue was
diluted with a 9:1 20 .« ture f FA: 20N (2 nl) and
the resulting solution \R/as s n put 2 hours
at roomtenperature. The ea(}t"‘bn rlrixt re was purified
usi ng reverse- phase HPLC /ait | yophiANzed with aqueous
HO (1 M to provigesfonpound 11 asgz;zzdi hydr ochl ori de
salt (7.75 ng). WQ_2008/ 054701 PCT/ UN2007/ 022827 88

9

The following materials were loaded into a Schlenk tube containing a stir bar:
4-{2-[(2-bromo-thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-
butyl ester (0.050 mmol, 23 mg), 2-methyl-5-phenyl-2H-pyrazol-3-yl-amine (0.10
mmol), KsPO,4(0.10 mmol, 21 mg) Pdy(dba); (5.0 umol, 4.6 mg), Xantphos (0.010
mmol, 5.8 mg) and dioxane (1 mL). The Schlenk tube was then capped with a
rubber septum, evacuated and put under a nitrogen atmosphere. 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 allowed to stir at 100 °C and was monitored using LCMS.
After 15 hours, the reaction was cooled to room temperature and diluted with
acetonitrile (5 mL). The resulting solution was centrifuged for 2 hours at a speed of
from about 850 to 1100 RPM, then the supernatant was collected and concentrated
in vacuo. The resulting residue was purified using reverse phase HPLC, then
diluted with TFA (0.5 mL) and stirred for 10 minutes. The TFA solution was then
concentrated in vacuo and the resulting residue was purified using reverse phase
HPLC to provide Compound 9.

Example 10
Preparation of Compound 10
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Exanple 12 Preparation of Conpound 12 0 S NN-I NN

\-NH\ | / NHHN H3COH 5 12 Using the nethod
walemsns4sed i n Exanple 9 and substituting 5-(4-PCT/US2007/022827

met hoxyphenyl ) - 2H pyrazol - 3-yl -am ne for

2- net hyl - 5- phenyl - 2H pyrazol 83-yl - ani ne, Conpound 12

was prepared. 10 Exanple 13 Preparation of Conpound

13, ONN\-NH\ / NH(N N Br H13 15 Using the

nmet hod described in Exanple 9 ad substituting 5-(4-

br omophenyl ) - 2H pyrazol - 3- ne
2- nmet hyl - 5- phenyl - 2H pyrazgl; 3-yE- anNlLF
was prepared. Exanple 14 r epar
O SN\ N_NH NHC |
PCT/ US2007/ 022827 89

e, Conpound 13
i on of Conpound 14
2008/ 054701

C
N
H

10
Using the method described in Example 3 and substituting indan-2-yl-amine
for benzylmethyl amine, Compound 10 was prepared.

Example 11
Preparation of Compound 11
0
7 SMN/Q
N NH non |
| N
cl / ( )
N
Cl H
11

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), Pd2(DBA)3 (0.05 eq, 5.4 umol, 4.9 mg), Xant-Phos (0.1 eq, 10.7 ymol, 6.2 mgq),
KsPOq4 (2 eq, 214 uymol, 45.5 mq), 5-(3,4-dichloro-phenyl)-2-methyl-2H-pyrazol-3-
ylamine (2 eq, 214 umol, 51.8 mg) and toluene (3 mL). The vial was flushed with
argon, capped, sealed and the tube was places in an oil bath at 140 °C and the
reaction was allowed to stir at this temperature for about 18 hours. The reaction
mixture was cooled to room temperature, concentrated in vacuo, and the resulting
residue was diluted with dichloromethane (2 mL) and filtered through celite. The
filtrate was 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 purified using reverse-phase HPLC
and lyophilized with aqueous HCI (1M) to provide Compound 11 as a
dihydrochloride salt (7.75 mg).



Usi ng the nethod described in Exanple 9 and
substituting 5-(4- chlorophenyl)-2H pyrazol -3-yl -am ne
w0 o0088s41et hyl - 5- phenyl - 2H pyrazol - 3-yl - am ne, PCOTRMOTIER2827
14 was prepared. 5 Exanple 15 Preparation of Conmpound
15 O NIl SHENN~-NH\ 8H (N 1/ NBr H 15 10
Usi ng the nethod described in Exanple 9 and
substituting 6-brono-1 H indazol-3-yl-am ne for
2- met hyl - 5- phenyl - 2H pyregxamgleyuam' ne, Conpound 15
was prepared. Exanple 1 reparati on of Conpound
16 0 S HN-N ~N HPrepagptionof Campound 123r 16  Usi ng
the nethod described in Exanple 9 angl substituting
5-bronmo-1 H indazol -3-yl-am ne/%)r/gH
2- et hyl - 5- phenyl - 2H pyraz¢ - 32 npound 16
was 20 prepared. Exanpl ey~ l%r‘ ardti of Conpound
17 WO 2008/ 054701 PCT/ US200 827 9(2/

N
H

5 12
Using the method described in Example 9 and substituting 5-(4-
methoxyphenyl)-2H-pyrazol-3-yl-amine for 2-methyl-5-phenyl-2H-pyrazol-3-yl-
amine, Compound 12 was prepared.

10 Example 13
Preparation of Compound 13

15 Using the method described in Example 9 and substituting 5-(4-
bromophenyl)-2H-pyrazol-3-yl-amine for 2-methyl-5-phenyl-2 H-pyrazol-3-yl-amine,
Compound 13 was prepared.

Example 14
20 Preparation of Compound 14



Boc H2N Boc Boc ~N Pd2(DBAI3 NNNH NN N N + / \
Xant-Phos CJ HN/ J K3PO4 NJ N | + NI N / \ NH N_
W®B0oBa» 7N NH Tol uene, 140 C\ 1INH ~/S N NH ~/ SPCFHUSH001/@2827

O/ O- (~~ 17A 17B J TFA_ HCNJ \ HN NNNH N N |
\ NHI ,S\ I/ o 17 A 20 mB%ial containing a stir
bar was charged with 4-{2-[(2-brono-thiazole-4- 5
car bonyl ) - am no] - phenyl } - pi per azi ne- 1- car boxyl i c acid
tert-butyl ester (107 pnol, 3@ ny), Pd2(DBA)3 (0. 05

Xant Phos (0.1 e 10. 7§(4

5.5 u%é;)‘é ﬁlgoﬁlaétﬁd?@%bed i Example 9zngl sybstituting
R e M

Congsouadi thdiagyireparedn oi |l bath at 140 and the reaction
allowed to stir at this tenperature for about 18

S hours. 10 LC/MS anal ysis after this tine indicates the
presence of 2 products. TEE EE §on m xture was then
concentrated in vacuo an [ting residue was
diluted with di chpmmubnnﬁ Cempounthtisfilterd
trough a pad of celite. The filtrate was concentrated
in vacuo and the resulting re |d puri fied by
reverse- phase HPLC and chaBa @ LCMS (10 mn

naN 17'—mmd ﬁ pound 17B',

p H Conpo 17A" was
(2 nm) ar!d the resulting
sol ution was shaken f hours at m tenperature.

The reaction m xt ur then purifiked using

rever se- phase HPLC and t he product was then
| yophi lized with aqueous HCl 181 M to provi de Conpound

10 17 irPtiEhe o Padidmbaa g BAaH 1§ oSHd sutbtitatigRe-BrorRo-1 H-

indazol-3-yl-amine for 2-methyl-5-phenyl-2H-pyrazol-3-yl-amine, Compound 15 was

TFA) to provide Conp
whi ch were separated
diluted with 9:1 TFA:

prepared.

Example 16
15 Preparation of Compound 16

Br
16

Using the method described in Example 9 and substituting 5-bromo-1H-
indazol-3-yl-amine for 2-methyl-5-phenyl-2H-pyrazol-3-yl-amine, Compound 16 was
20 prepared.

Example 17
Preparation of Compound 17
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Preparati on of Conpound 18 WO 2008/ 054701
PCT/ US2007/ 022827 91 0 NNH NH (NN H18 A
waoloansom of Conmpound C (80 nrg, prepar ed usi ngPCTI8S2007/022827
nmet hod described in Exanple 8, Step 3) and formc
acid (6 nL) was heated to 90 9@ and allowed to stir 5
at this tenperature for 15 m nutes. The reaction
m xture was cooled to room tenperature, then
comgentrated in vacuo to provide a crude residuegphich HeN
di ssol ved in Ddgsdapcetonifrile (3: &)y, and )D
N

N

irA fied usj ng/rRvexssenphase [HPLC t omn ovi de Oq:rrp})und }

. 10 LOVS da angPadPLC ret vt i onn| or n={
ti

Q fus Rri Ve, 'NJNHnQ,pgnpaa@zi S are NHTH\/S
pr QX bel 6w i'n the table bW,5 Wherei n the o
conpound nunbers in the table correépond to the 178

compound nunbering in the specifi qp on. Conpound
OQbserved LCVS HPLCG-MS No. mz (Mt fetention tine
(mn) 1 380.32 3.65 239426473408284114
408.30 3.98 5 394.26 3.77 6NO4252I4—61H738225
3.33 8 502.31 4.80 945913 18407 11

528.26 4.65 12 475.18 4.06 523“
2008/ 054701 PCT/ US2007/ 02282 NHTH\/

17

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 pmol, 50
mgq), Pd>(DBA); (0.05 eq, 5.4 pmol, 4.9 mg), Xant-Phos (0.1 eq, 10.7 umol, 6.2 mg),
KsPOy4 (2 eq, 214 pmol, 45.5 mq), 3-aminoindazole (2 eq, 214 umol, 28.5 mg) and
toluene (3 mL). The vial was flushed with argon, capped, sealed and put in an oil
bath at 140° and the reaction allowed to stir at this temperature for about 18 hours.
LC/MS analysis after this time indicates the presence of 2 products. The reaction
mixture was then concentrated in vacuo and the resulting residue was diluted with
dichloromethane (2 mL) and filterd trough a pad of celite. The filtrate was
concentrated in vacuo and the resulting residue was purified by reverse-phase
HPLC and characterized by LC/MS (10 min TFA) to provide Compound 17A’ and
Compound 17B’, which were separated by HPLC. Compound 17A’ was diluted with
9:1 TFA:H,0 (2 mL) and the resulting solution was shaken for 2 hours at room
temperature. The reaction mixture was then purified using reverse-phase HPLC
and the product was then lyophilized with aqueous HCI (1M) to provide Compound
17 (2.05 mg) as a dihydrochloride salt

Example 18
Preparation of Compound 18



10

92 Conmpound Qbserved LCVS HPLCG-MS No. mz (MtH)
retention tinme (mn) 14 479.13 4.50 15 498.26 4.05

wa 08081786 3. 97 17 420.17 3.32 42 443.55 NA PdBUS2007/022827
429.52 NA 44 429.52 NA 45 443.55 NA 46 457.58 NA
A7 486.58 NA 48 429.52 NA #3 444.53 NA 50 471.56 NA
51 444.54 NA 52 528.66 NA 53 500.60 NA 54 457.58 NA
55 521.64 NA 56 539.56 NA 57 458.56 NA 62 467.6 NA

NA = not avail able Exanple 19 5 P|Oa i on of
Conmpound 19A WO 2008/ 054701 2827 93 O
NNl, S ~-NH\ Br

/ NH N

u
18
A solution of Compound C (80 mg, prepared using the method described in
Example 8, Step 3) and formic acid (6 mL) was heated to 90 °C and allowed to stir
at this temperature for 15 minutes. The reaction mixture was cooled to room
temperature, then concentrated in vacuo to provide a crude residue which was

dissolved in DMSO/acetonitrile (3:1), and purified using reverse phase HPLC to
provide Compound 18.

LCMS data and HPLC retention times for lllustrative Anilinopiperazine
Derivatives are provided below in the table below, wherein the compound numbers
in the table correspond to the compound numbering in the specification.

Compound | Observed LCMS HPLC-MS

No. m/z (M+H) retention time (min)

1 380.32 3.65

2 394.26 4.07

3 408.28 4.11

4 408.30 3.98

5 394.26 3.77

6 304.25 2.46

7 382.25 3.33

8 502.31 4.80

9 459.18 3.97
10 419.18 4.07

11 528.26 4.65
12 475.18 4.06
13 523.08 4.59
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Example 19
Preparation of Compound 19A
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10 Step 1 - Synthesis of Internedi ate Conpound 21A NH2

C S\ CN 21A 15 Sodiumtert-butoxide (4.0 mol, O0.40
wa@qos@sidba) 3 (0.12 mmol, 0.11 g), X- Phos (0rGOUSIM01/022827

0. 14 g) and 3-brono-thi ophene-2-carbonitrile (3.0

mol, 0.56 g) were |oaded i 0 a Schl enk tube

containing a stir bar. The tube was capped with a

rubber septum evacuated and refilled with nitrogen.

Benzophenone imne (3.5 mol9O 0. m.) and tol uene (3
m.) were added to the r j | e through the 20
septumvia a syringe, an}L,ghenN ube was seal ed

with a Teflon screw capg/under A | ow of nitrogen, and

put into an oil bath a 110 C resulting reaction
was allowed to stir at this t erature for 12 hours,
and then the reaction m xture S cooled to room
tenperature. The reaction niBachNe was filtered through

a pad of celite and the filtrate was concentrated in

vacuo. The resulting resi ducl®s reacted 25 with HCl

in dioxane (4 M 5 nL) while stirring at room

t enferaaprensixéd solution wf 2-broheo-thiazdledecavboxygiz asid (2.8trachol, 0.42

o Hiintsius e OHa0 554 AL S 0 o0
' d - . T ' .

ONie1 A5 ST BHERnofka eapishon o oy

estair {2.0anmell, u®60 g)i Thel reaatibnaxture i ¥iarddatl8o £O for 3 h, and then

rovide internediate conmpound 30 21 A as a brown oil
co %"th?d?d 1’@5%9‘1"%|J5'?‘? resyti SidusowRPUri singsgcofuma

= : 4 FtEAR (D
chidatboragy/onfica geltelycht Hielahe E1GAR (R 11fte prolibe fohBound
19ACH§3€1 QEH&WJSOH’@TO.$@028%XZBEZC-?S RDI':S.:?O Nira,hhg%&; célbulated for
N S\ N 106  K3P04 (0.20 mmol, 4 Pd2( dba) 3
forfmales GERbRSEENAQRS, 4000BHAGS oG HEMS sHBI48160& (Nigh)
conmpound 19A (0.10 mml, 48 ng) and Internediate
Compound 21 A (0.20 mmol) were | oaded into a Schl enk

tube containing a stir bdExampe 20be
Preparation of Compound 98

0
S/§7)L H/Q
>§N N
e
Q NH,

98

K3PO4(0.20 mmol, 42 mg), Pdx(dba); (7.0 umol, 6.4 mg), X-Phos (0.020
mmol, 9.6 mg), compound 19A (0.10 mmol, 48 mg) and 4-aminopyridine (0.20
mmol) were loaded into a Schlenk tube containing a stir bar. The tube was capped
with a rubber septum, evacuated and refilled with nitrogen. Toluene (0.5 mL) was
added to the reaction mixture through the septum via a syringe, and then the tube
was sealed with a Teflon screw cap under a flow of nitrogen, and put into an oil bath
at 110 °C. The resulting reaction was allowed to stir at this temperature for 15
hours, and then the reaction mixture was cooled to room temperature. The reaction
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was capped with a rubber septum evacuated and
refilled wwth nitrogen. Toluene (0.5 nm-) was added

W@ 008let7peact i on m xture through the septum vi BCEHUS2007/022827
syringe, and then the tube was sealed with a Teflon
screw cap under a flow of ni®dogen, and put 10 into an
oil bath at 110 C. The resulting reaction was all owed
to stir at this tenperature for 15 hours, and then

mikt0fe Waadiltefid mréftbgﬂ a p&@sof(‘dwteednd the ﬁlt?rﬁte wasgroehaéntrsted in
The reaction mxture was filtered throu ad of

vaeua.ithe mesifuenwas reagted withwblA @808k} foéﬂgcmlfh WeclitA solution

wak§Bnf EAl 455, isLRA0 R LeniBud oBifiod wBs Rl g teterse
PhEEELILE, AR nB o LTS 222 s LOMS

m/bﬁgérlﬁa@ﬂt@}»’s mz 425.13 (MrH). Exanple 22
Preparation of Conpound 105 ON H NNH -NNH N,
' 20 NNH 105

[1-(2-{[2- (2- Cyano-t hi oplExample 211 no) -t hi azol e- 4-carb

onyl ] -am no} - phenyb}e ?Rhf?&'ig CB oUn- gy bani ¢ acid
tert-butyl ester was stirre amxture of sodi um

yl am ne

St%‘é& §k$@%3@25f?ﬂfe£%e?@2?b0?ﬁg%é{dﬁﬁm 2008/ 054701
PCT/ US2007/ 022827 96 tol uene m-) at room
tenperature for overnight. T eaction m xture was
filtered through a pad of//c§ite and the filtrate was
concentrated i n vacuo. The g&€siGNie was reacted with

TFA (1.0 m-) for 10 mn. Th21AFA sol ution was
concentrated in vacuo. The residue was dissolved in

2 PR BN fod 1 SO0 SHLASIARIL BB o). X
Phobe{@:@ﬁdnmm;l\mm@ andﬁi}bmnomaphem@marboamile (3.0 mmol, 0.56 g)
were L o5t m?o a %rch%muge congalmng a stir bar. The tube was capped with a
rubber septum, evacuated and refilled with nitrogen. Benzophenone imine (3.5
mmol, 0.58 mL) and toluene (3 mL) were added to the reaction mixture through the
septum via a syringe, and then the tube was sealed with a Teflon screw cap under a
flow of nitrogen, and put into an oil bath at 110 °C. The resulting reaction was
allowed to stir at this temperature for 12 hours, and then the reaction mixture was
cooled to room temperature. The reaction mixture was filtered through a pad of
celite and the filtrate was concentrated in vacuo. The resulting residue was reacted
with HCI in dioxane (4 M, 5 mL) while stirring at room temperature for 2 hours. The
mixture was concentrated and the residue was treated with triethylamine (5 mL).
The reaction mixture was stirred at room temperature for 30 minutes and
concentrated. The residue was purified using column chromatography on silica gel
with an eluent mixture of Hexane:EtOAc (6:1) to provide intermediate compound
21A as a brown oil (60 mg, 16% yield). 'H NMR (400 MHz, CDCl5)  7.23 (d, J = 4.8

Hz, 1H), 6.48 (d, J = 5.6 Hz, 1H), 4.40 (br s, 2H).

Step 2 — Preparation of Compound 106



OSI N ~=NHN HNN-\ NH2 10 O-- NH 120 Conpound
19A (0. 050 mmol, 24 ng), cesium carbonate (0.10 nmol,
W@ 3008934701 copper iodide (5.0 nol, 1.0 ng) and PYL/USioNE022827
(0.10 mol, 11 ng) were loaded into a Schlenk tube
containing a stir bar. The t$9e was capped with a
rubber septum 15 evacuated and refilled wth
nitrogen. 2-Acetyl-cycl ohexanone (0.010 nmol, 1.4 L)
and DMF (0.25 m-) were addedoto reaction m xture
t hrough the septumvia a syrijnge e tube was seal ed
wth a Teflon screw cap aN I of nitrogen, and
put into an oil bath at psul ting reaction

was allowed to stir at tt}\ls tenp ure for 6 hours.
The reaction m xture was oI ed ts omtenperature
The 20 reaction m xture |Iterdthroughapad of
celite andtheflltra conceMtat ed in vacuo.

The residue was reacted W|th TFA (1.0 m-) for 10 mn.
The TFA sol ution was concenjggted in vacuo The

(00 kb0, G20 thitP 40 ho). o UG, 26 BRbE Bid fagh Sbhos (9.020

puri S|ng révers pFOV|d

mman 9. EHﬁ’igO; édinﬁﬁ'mcﬁgﬂ (0]1!0), meres e48/ atg) IaGMBntdrmeéila’ie Tdbmpound
%Hg) 25 npl e 24 Pre%gratlon of Conpound 121 WD
21240 %miwpcqlqag,@domm lzfrenwubgcpntatmnga:wrmam Thestube

wa%lca#gpgdﬁ%nébsub etpltﬁ ?\r/]%&%tg(?g ngqefﬁ?e%‘:\ﬁlitlk?ﬂﬂrdd%n Toluene
(0.5 mL) was added to the reaction mixture through the septum via a syringe, and
then the tube was sealed with a Teflon screw cap under a flow of nitrogen, and put
into an oil bath at 110 °C. The resulting reaction was allowed to stir at this
temperature for 15 hours, and then the reaction mixture was cooled to room
temperature. The reaction mixture was filtered through a pad of celite and the filtrate
was concentrated in vacuo. The residue was reacted with TFA (0.5 mL) for 10 min.
The TFA solution was concentrated in vacuo and the residue obtained was purified
using reverse phase HPLC to provide compound 106. HPLC-MS RT=2.11 min,
observed LCMS m/z 425.13 (M+H).

Example 22
Preparation of Compound 105

ZN—NH
S
=N NH;

105
[1-(2-{[2-(2-Cyano-thiophen-3-ylamino)-thiazole-4-carbonyl]-amino}-phenyl)-
piperidin-4-yl]-carbamic acid tert-butyl ester was stirred with a mixture of sodium
azide (0.10 mmol, 6.5 mg) and triethylamine hydrochloride (0.10 mmol, 14 mg) in
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t hi azol e-4-carboxylic acid

[2-(4-tert-Dbutoxy-piperidin-1-yl)-phenyl]-amde for 5
w@eowpostTol 19A, conmpound 121 was prepared. HPLOGBURDG7/022827

2.93 mn, observed LCMS mlz 413.16 (MtH). Exanple 25

Preparation of Conpound 122 9% rI NN S "THN HN

N~\ NH2 NH 10 O 122 Using the nethod described in

Exanpl e 23 and substituting 3' -[(2-Brono-

toltiéneagoint) 4t C@Urh@ém pratoreof overightt Thetreadtioh mixdlie] wag filtered
"1bipyridinyl-4-yl}-carbamic acid tert-butyl ester
throdgh adasbeiielite N\d \rate was zopgenisategdn ¥acueplie fasidue was

regEed\With TR (Tbini FioF A0\Afh, THRTTER Sqtiidn Was' isigknyatedip vacuo.

ThE’G@élb@BQﬁh‘é/ diggdved irPBMSD/acstoritrilé J\lpUnhéd Hbin@-leverse phase
-NH 126 Using the nethod descri

HPeLﬁhtq Rrovide Gempenpe 108. HEAC-MS RT= 3 56 min, observed LCMS m/z
46é’ﬂ_§{m%hl azol e-4-carboxylic acid

ut oxy-3, 4,5, 6-tetrahydro-2H 5
[1,2" ] bipyridinyl-3"-yl)-am de, conpound 126 was
prepared. HPLC-MS RT= 1.93 mn
Example 23
Preparation of Compound 120

120

Compound 19A (0.050 mmol, 24 mg), cesium carbonate (0.10 mmol, 33 mgq),
copper iodide (5.0 umol, 1.0 mg) and cytosine (0.10 mmol, 11 mg) were loaded into
a Schlenk tube containing a stir bar. The tube was capped with a rubber septum,
evacuated and refilled with nitrogen. 2-Acetyl-cyclohexanone (0.010 mmol, 1.4 uL)
and DMF (0.25 mL) were added to the reaction mixture through the septum via a
syringe. The tube was sealed with a Teflon screw cap under a flow of nitrogen, and
put into an oil bath at 95 °C. The resulting reaction was allowed to stir at this
temperature for 6 hours. The reaction mixture was cooled to room temperature. The
reaction mixture was filtered through a pad of celite and the filtrate was
concentrated in vacuo. The residue was reacted with TFA (1.0 mL) for 10 min. The
TFA solution was concentrated in vacuo. The residue was dissolved in
DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide Compound
120. HPLC-MS RT= 2.43 min, observed LCMS m/z 412.18 (M+H).

Example 24
Preparation of Compound 121



observed LCVM5 mz 414.11 (M+H). Exanple 27

Preparation of Conmpound 124 O S?"AN N H N HN -N NH2
waoosies4r@¥ K2CC3 (0. 10 mmol, 14 ng), Pd2(dba)BCT/BS107/022827

nol, 1.8 ng), X-Phos (5.0 nol 2.4 nyg), conpound 19A

(0.050 mmol, 24 ng) and the % salt of

4- Am no-pyridin-2- ol (0.10 mol, 15 ng) were | oaded

into a Schlenk tube containing a stir bar. The 15 tube

was capped with a rubber seppum £ cuat ed and
refilled with nitrogen. tert{ Bu 0l (0.25 m-) was
g

added to the reaction m e Nhr h the septumvia a
syringe, and then the tu N/vasHsea\J ed with a Tefl on
screw cap under a flow ni tropen,| and put into an

to stir at this t enper ag for gﬁthours, and then

oil bath at 100 C. The'r ting ction was all owed
the reaction mxture vvasg_o lied t 0 room

tenperature. The reactiopf/ mxture was diluted with
di chl oronet hane and fil ed through a pad of celite.
The filtrate was concentratet®ln vacuo. The residue

oot HeTRihg ottt dHserbfu in Ekateioga shemiisiiUifio Eromo-

thidelé4=2AB kA rR2a0id [2- @@té’r@%ﬁ)x@mﬂpéﬂ’kﬁnfﬁﬂthbﬁgl]-@ﬂﬁdd*ﬂ@r

was purified using reverse phase HPLC i o srow

5 compayod 1AL zampaund- N was: premred; HPL@oM& &d A.93/miRy gbserved
anple 28 5 Preparation of Conpound
LC%”‘]’Zﬁq%I;‘@WT\FQX—'QﬁpN- NN OH OH ot

Example 25
Preparation of Compound 122

10 o
122

Using the method described in Example 23 and substituting 3'-[(2-Bromo-
thiazole-4-carbonyl)-amino]-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl}-carbamic
acid tert-butyl ester for compound 19A, compound 122 was prepared. HPLC-MS

15 RT= 1.66 min, observed LCMS m/z 413.17 (M+H).

Example 26
Preparation of Compound 126
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28A 1 -Benzyl-4-nmethylami no-4-pipe rid i ne
carboxam de (3.03 mmol, 750 ng) is charged to a 100
workoososHTabot t om fl ask. To this is added 40 nL PEL/82001/022827
foll owed 10 by 300 ng 10% pal | adi um on car bon. The
flask is sealed with a septuﬁﬁand degassed under
vacuum for 10 m nutes. Hydrogen gas is added via
bal | oon and the reaction is allowed to stir at room
temperature for 18 hours. Thg m e was filtered
through celite with the ?%?igﬂ\tanc\e f di chl or onet hane.
The sol ution was concen d Nn Yacuo to provide
compound 28A, which was >15ﬁd WlthNt further 15
purification. Exanple Preparfati n of Conpound 29A

i~H-- N2 NF (?, NO H2N HHNN O H 20
28A 29A To a solution q\l/ C oun 8A (8.65 mmol .
1.36 g0 and DI EA (9.52 NH1. 66 -) in acetonitrile

(8 mM-) and nethanol (1 -) is added
2-fluoronitrobenzene (9.52 mml, 1.00 nlL). The
resultlng reactlon was heate‘lﬂﬁo 180 Cin a Bi otage WO

2008/ 054 U 2007/ 22827 I niitiator mcr

2 ol D8 ménhaediibad i B&dmpte 0s ehidreBlaling adihpdid 19a
with@-Bedmothiagbes4- cEbexW@ﬁE:IUC(Q t@‘rtlﬁu#{)ﬁy BaRs5 G%trﬁﬁy(‘h@ 2H-

roomterrperature and then purified 'via silica

[1 zﬂhlnyfuilwr?awﬁyam@epsomp@enddmwpmree‘> Rk %‘o‘- 1.93 min,
ob$HEBALEME e 4 L IP L) 30A N2 N2 N N H2N N- H2N N

Example 27
Preparation of Compound 124

A
>§N N
HN Q
Q NH,
HO
124
K2CO3(0.10 mmol, 14 mg), Pd2(dba)s (2.0 pmol, 1.8 mg), X-Phos (5.0 umol,
2.4 mg), compound 19A (0.050 mmol, 24 mg) and the HCI salt of 4-Amino-pyridin-2-
ol (0.10 mmol, 15 mg) were loaded into a Schlenk tube containing a stir bar. The
tube was capped with a rubber septum, evacuated and refilled with nitrogen. tert-
Butanol (0.25 mL) was added to the reaction mixture through the septum via a
syringe, and 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 resulting reaction was allowed to
stir at this temperature for 15 hours, and then the reaction mixture was cooled to
room temperature. The reaction mixture was diluted with dichloromethane and
filtered through a pad of celite. The filtrate was concentrated in vacuo. The residue
was reacted with TFA (0.5 mL) for 10 min. The TFA solution was concentrated in



OO0 29A 30A To a solution of conpound 29A (7.19 mol .

2.00 g) in nethanol (50 m-) was 10 added 10%
w@adoBasi7om on carbon (800 ng). The flask is seedBUSM0T/622827

a septum and degassed under vacuum for 10 m nutes.

Hydr ogen gas i s added via baPPoon and the reaction is

allowed to stir at roomtenperature for 18 hours. The

m xture was filtered through celite with the

vadsé hAd anes frestilting iBlidueconas panfed Tbmg&@bmemhae@%PLC to provide
concentrated in vacuo to provide conmpound 30A which

compound d@2aHRSELMS BiT=ha 85 minpobsenved LiCAAS m/zi4 1NV (Mabl).
Mz, DVMBO) 8 7.28-7.22 (s, 1 H), 6.98-6.92 (s, 1 H),
6.88- 6.83 (d, J =7.6 Hz, 1 H, 6.77-6.71 (t, J = 7.4
Hz, 1 H), 664659(d JExa,ﬁrezg 1 H, 6.52-6.46
(t, J =7.4 H, 1H), , 2.86-2.77 (t, J =
10.0 Hz, 2H), 2. 74Pzemathmpfgempoznd282\ 08 (d, J =
5.0 Hz, 3H), 2.0%2.02 (t, J = 5.4 Hz, 1 H), 2.01-1.92

(m 2H), 1.64- (d, J = 13.0 Hz, 2H). 20 Exanple
31 Preparation nmpound 31A Br NAKO S 0O NH O
N NNHNBrr HNO H -HNH 0 W 2008/ 054701
PCT/ US2007/ 022827 30A—31—AA sol ut of

2- bronot hi azol e- 4- ¢ar oxylic acid (2.40 pl . 500 nm),
conpound 30A (2 |, 627 ng) andeNiATUNG2. 52 mol,
959 ng) in DWF T is allowed to soi ' at room

tenperature for 18 Rours. The mixture was 5
concentrated in vacuo and purified via §¢é| ca gel
chr omat ogr aphy. Conpound 31 A was then crystallized

fro - f
o PR 9 0P PR PR (TS kol 7s0ma) s

cha@edaomi@@ntlscoundhpnom flessk( sTo thlSH)S ady @miom@manol followed
68 foign? e 8k is ft asdpte

by,'q)o my (9 s pﬂa on ar n13 asK is sealed wit a septum and

degassed under vacuum for 10 minutes. Hydrogen gas is added via balloon and the

reaction is allowed to stir at room temperature for 18 hours. The mixture was filtered

through celite with the assistance of dichloromethane. The solution was

concentrated in vacuo to provide compound 28A, which was used without further

purification.

Example 29
Preparation of Compound 29A

No2
\%g N02
' > N
H2N N—™

o H

28A 29A
To a solution of compound 28A (8.65 mmol. 1.36 g) and DIEA (9.52 mmol,
1.66 mL) in acetonitrile (8 mL) and methanol (1 mL) is added 2-fluoronitrobenzene

(9.52 mmol, 1.00 mL). The resulting reaction was heated to 180 °C in a Biotage



10

15

20

3.04 (m 2H), 2.90-2.82 (m 2H), 2.54-2.45 (m 5H),
2.15-2.06 (m 2H). 10 Exanple 32 Preparation of
w@ooposHTol 142 HN NN NHN Br n* NH2 -N NH2PER/NS2D07/022827
_VOH 15 31A 142 Using the nethod described in
Exanpl e 20 and substituting t¥hpound 31 A for conpound
19A, Conpound 142 was prepared. The final product is
observed via LC/ M5 (10 min TFA retention tine = 1.78
InititBr microivalve s?hﬂﬁesiz%r @Millowediod. P ht thid téﬁiP@ﬁé‘ttﬁe&ar 30
Preparation of Conpound 147 O HSH)=NNNN Br ONH
minwesiHT herrgastionmixigre-weas) caoled to rogm temperatyre, and then purified

. 2008/ 054701 PCT/ US2007/ 02282 2 '
via ik 98 HUomptore R s hAdm 298 0 050 ol 15
ng), trans-2-am no-cycl opentanol hydrochloride (0.01

mol, 14.2 ng), NWP (0.5 niL) and DI EA (0.147 mmol, 26
pL). The vial is flushed Examplg 3®n, seal ed, and

heated to 2002 C i Bi ot a lnitia I Crowave
synt hesi zer for SOB_FﬁaQﬂE?Q%n 8%8”@%8&&’&4{”& renoved

in vacuo and and ysfyg chl or obenzene ta.co-evaporate
the NWP. The resi is taken up in
DVMSQO acetonitril e, ~¥nd NGpound 147 we ki fied via

reverse- phase HPLC_nThe final product {s oberved via
LG M5 (10 min N

HaoN N— H,N N—
oM % H
29A 30A

To a solution of compound 29A (7.19 mmol. 2.00 g) in methanol (50 mL) was
added 10% palladium on carbon (800 mg). The flask is sealed with a septum and
degassed under vacuum for 10 minutes. Hydrogen gas is added via balloon and the
reaction is allowed to stir at room temperature for 18 hours. The mixture was filtered
through celite with the assistance of dichloromethane. The solution was
concentrated in vacuo to provide compound 30A which was used without further
purification. 'H NMR (400 MHz, DMSO) § 7.28-7.22 (s, 1H), 6.98-6.92 (s, 1H), 6.88-
6.83(d, J =7.6 Hz, 1H), 6.77-6.71 (t, J = 7.4 Hz, 1H), 6.64-6.59 (d, J = 7.6 Hz, 1H),
6.52-6.46 (t, J = 7.4 Hz, 1H), 4.64 (s, 2H), 2.86-2.77 (t, J = 10.0 Hz, 2H), 2.74-2.66
(m, 2H), 2.12-2.08 (d, J = 5.0 Hz, 3H), 2.07-2.02 (t, J = 5.4 Hz, 1H), 2.01-1.92 (m,
2H), 1.64-1.56 (d, J = 13.0 Hz, 2H).

Example 31
Preparation of Compound 31A

Gl o> 8
HO /=

NHz 0 /%,)kN

N S

S— >$N

N
Br
H2N O H/ \u NH2

I



TFA, retention tinme = 2.56 mn, visible mass is (M+H)

= 459. 26). Exanple 34 10 Preparation of Conmpound 145 S
woRE@8Ms47001 H O jp );::~N N N N Br (_NH -N NHZPQ/uBeonHR222827

H H 31 A 145 Using the nmethod described in Exanple 33

and substituting tetrahydro-l@‘r an- 15 3-yl am ne

hydr ochl ori de for trans-2-am no-cycl opent anol

hydrochl ori de, Conmpound 145 was prepared. The fi nal

pr oduct is obsaerd via LM (10 mn 31FA retenti on

time = visible mass is

ExaAr.ﬂQéUtSE‘ ol bf@pammﬁr%ﬁar@%ﬂ@mfgg (240 onrnoj ,500Hng);>

cofplufi oM 5 b, a7 mal S HATY B2 rin Bl 9581y #OuF (2

mlyudalowed ltmgtncat&oarrammrseraunémem hOOl*s I'mdrmmhjrerwaise
or trans-2-ami no- C?)(?d)l ope_ ntanol hydrochl ori de,

5 cor:mmas@dm!raqn@ramﬂsego yiaggilicange cwﬁpmaphmcﬁ,ﬁwound 31A
wa%rtﬁgﬁ%%%yst%n?gé i on éthH&taéiog%tﬂgf ghd ?ﬂg:“’éo La@foﬁ@ aﬁmj&f-whlte

oI(dVI+Hu Nmniﬁo@MHz Fms@)es %o@ fo. @Mé afH)8. 42? (sCQFI)OSI 34-8.30 (dd,
J= 781 6 Hz 1H) 727732 (dd, J 7416 Hz, 1H), 7.20-7.11 (m, 2H), 3.13-
3.04 (m, 2H), 2.90-2.82 (m, 2H), 2.54-2.45 (m, 5H), 2.15-2.06 (m, 2H).
10

Example 32
Preparation of Compound 142

AP

HN

Iz
Iz

15

Using the method described in Example 20 and substituting compound 31A
for compound 19A, Compound 142 was prepared. The final product is observed via
LC/MS (10 min TFA, retention time = 1.78 min, visible mass is (M+H) = 458.30).
20

Example 33
Preparation of Compound 147

—_— >/N N
Ot
NH, '—,OH trans \H NH,

o
147



Br "NH -HNH2 OH-HNH2 OO 31 A 144 Using the

nmet hod described in Exanple 33 and substituting cis-(1
WGOR200885478+ am no- cycl opent anol hydrochl ori de fBCT/US2007/022827

trans- 2-am no-cycl opent anol hydrochl oride, 10

Compound 144 was prepared. final product is

observed via L M5 (10 mn TFA, retention tinme = 2.59

mn, visible mass is (M+H) 459.29). Exanple 37

Pr eIF@faaﬁw'ld?Bw@f/e ?éwmmﬂaﬂaé@hﬁrdédtd\hﬁbmnd B1AQN34 ero| 15
NH2 HO H NH2 15 31 A 146 Using the nmethod descri bed

mg)ntrm&a;ﬂmms:y&memml ihnydraahdpriglea(@. Oibmraglc 1 412emghdWMP (0.5

nhe! g@ﬁ?ﬁ(ﬁ&%ﬁg l;é@ 6‘3'5 e—?\ﬁé‘ .§¥|ﬂr§ﬁ’e(2¥vgbl%90n sealed, and

heé’fé’ﬂetb\@@) G é@‘d‘t@gé 1tiaton mTEr?)anv%ts?ﬂihésﬂzér'fB%G mlﬁQtSes The

visible mass is (Mt Exanple 3
5 solpeebarremouadam vacu®and @nﬂammwcmwmameio co-evaporate the

NI 05 ToRANRES Fakemyiin 31 DR Seeloriylerehdomipgund 147 was
pufii&s Viaedeise- Chﬁi@":ﬁqj-lPLé3 BiEdfis prdddctts BBsérved via LC/MS (10 min

am not et rahydropyran for trans-2-am no-cycl opent anol
TFAy teteotion timees 2GEhmin isible IBassiss( Mt te8.26fhe fi nal

product is observed via LI:CJI\/S Elg mn TFA, retention

10 Preparation of Compound 145

31A 145

Using the method described in Example 33 and substituting tetrahydro-pyran-
15 3-ylamine hydrochloride for trans-2-amino-cyclopentanol hydrochloride, Compound
145 was prepared. The final product is observed via LC/MS (10 min TFA, retention
time = 2.70 min, visible mass is (M+H) = 459.30).

Example 35
20 Preparation of Compound 148
0 /@ o
S/\,)kN S/\HLN
>7N H O N —_ =N " N
Q—NH
cis —_ NH
OH N 2
H o
31A 148

Using the method described in Example 33 and substituting cis-2-amino-
cyclopentanol hydrochloride for trans-2-amino-cyclopentanol hydrochloride,



time = 2.53 mn, visible mass is (MrH) = 459. 26).

Exanple 39 Preparation of Conpound 156 0 Z--zzz~ S H
WE208/080+N N >=N N Br ONH N NH2 HN N NH2 10r¢1/0S3d00022827

31 A 156 Using the nmethod described in Exanple 33 and

substituting (R)-5- ani nopi p di n- 2- one hydrochl ori de

for trans-2-am no-cycl opent anol hydrochl ori de,

Compound 156 was prepared. The final product is

Coﬁﬁﬁﬂh’demalwas pftépdred 1 The fma']\r/Erm ig ShsEVed mat LOMAS (10 min
mn, visible mass is = 472.28). anpl e 40

TFArraq:tantmnbme@ﬂé&msumlmgsn@ws (Mz-H) 48 121N/|-- N H
NNHN Br G0-NH -NNH2 HN-NNH2 HHO W
2008/ 054701 PCT/ US2007/ 022827 105 31 A 155 Using the
nmet hod described i n ExamBxamplee®8 substituting (S)-5-
am nopi peri di n-2-one hydrochloride for
5 trans- 2- am no- cycl Breparalien ohampenndiidde,  Conpound

155 was prepared. Jhe final product is observ-- Vi a
LE M5 (10 miif 5 retentiontirre:
visible SN 472.21). Ex
Pr epar aty g of HCo ound 140 S_H SrS H\N >%\| N
Br -- --

Br O...NH

OH H

31A 144
Using the method described in Example 33 and substituting cis-(1R, 2S)-2-
amino-cyclopentanol hydrochloride for trans-2-amino-cyclopentanol hydrochloride,
10 Compound 144 was prepared. The final product is observed via LC/MS (10 min
TFA, retention time = 2.59 min, visible mass is (M+H) = 459.29).

Example 37
Preparation of Compound 146

0] o)

A /\’)L
S>;N H N —_— >/N
QNH

HO

IZ

15
31A

Using the method described in Example 33 and substituting 3-amino-
cyclohexanol for trans-2-amino-cyclopentanol hydrochloride, Compound 146 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =

20 2.56 min, visible mass is (M+H) = 473.21).

Example 38
Preparation of Compound 154



-NNH2 ONH-NNH2 H2 H 10 31 A 140 Using the

nmet hod described in Exanple 33 and substituting
wa@bopsionami de  hydrochl ori de for PCT/US2007/022827

trans- 2- am no-cycl opent anol hydrochl ori de, Conpound

140 was prepared. The fi nal 13# oduct i s observed via

LCOMS (10 mn TFA, retention tinme = 2.14 mn, visible

mass is (MH) = 432.25). 15 Exanple 42 Preparation of

Conpound 4 0 00 NH NH2 42A 20 Usigg
nmet hod desgr i bn Exanpl e 28 and substlt in
benzyl fﬁ}\n o hexahydr o- A6-t hi opyr n\ yN -
for 129nzy'l" NTet hyl am i ng:4-pi pe ri
carb md nmpyund 42A was prepake WO 200 /O 4701
PCT/ U2007/ 022827/ 106  Exanpl e Agg:%r’d%'%r ati on
Conpound 1434) O 1jp NN Br
NH2 C~ - N NH2 H}_h‘p 031A 143 5 Using the rrethcwl
I

descri bed in Ex e 33 and substituting conpounc? 42A
for trans-3Aam no-cycl opent anol hydrochl‘b54de,

Conpound, 143 d. _The duct. i s
obsERtRingirmeieRdesChBedin Example 58 2rarbstithinnZ-». 7
anfihdtetrihydrBp§ran for trans-2-amino- cyclopentanol hydrochloride, Compound
5 154 was prepared. The final product is observed via LC/MS (10 min TFA, retention

time = 2.53 min, visible mass is (M+H) = 459.26).

Example 39
Preparation of Compound 156

0]
N S/\’)L”
H N _— >§N N
s
—N NH, HN
H

31A 156
Using the method described in Example 33 and substituting (R)-5-

O

10

aminopiperidin-2-one hydrochloride for trans-2-amino-cyclopentanol hydrochloride,
Compound 156 was prepared. The final product is observed via LC/MS (10 min
15 TFA, retention time = 2.24 min, visible mass is (M+H) = 472.28).

Example 40
Preparation of Compound 155

0]

%
Z/
o

A Q
H N —_—
o@ '
N NH» HN N Hz
H o H



mass is (MrH) = 507.20). 10 Exanple 44 Preparation of
Conmpound 141 o ~~o jp A NHI NNHN Br HO'NH

wo dooBieR476N NH2 H O H 0 31 A 141 Usi ng the methordusS2007/022827
descri bed in Exanple 33 and substituting
trans-4-anino- 15 cycl ohexan® for trans-2-ami no-cyc
| ope ntano | hydrochl oride, Conpound 141 was
prepared. The final product is observed via LC M (10
mn TFA, rgtARntion time = 2.44 mn, vis{#ge nmass is
(MtH) = 473.23). Exanple 45 20 Preparation of Conpound
139Using the gaeihon Hsscroed iTEBsampi 38 and substitutiog (B5p

amggopiblitieng "ot Rtk igkfen Made 21l e dheiine Pylrdihiorice
CofipbundPESS WHS ipfépared - Phexfinal product is observed via LC/MS (10 min
t et rahydr o- A6-t hi ophen- 3-yl am ne

for
5 TFA; estentonitimes= y24 e visibigimasaiisdbhihr+ 4€2.213. Conpound
139 was prepared. The final product is observed via
LC M5 (10 mn TFA, retention tinme = 2.25 mn, visible

mass is (MrH) = 493. 22). lec4#6 Preparation of
Compound 46A Br p"D< Br

reparation of Compound 140

i Q ?
H \=N H N
NH

>;N N _—

—N —~NH, OJ NHap

NH, —N
0 Ho

10 31A 140
Using the method described in Example 33 and substituting glycinamide
hydrochloride for trans-2-amino-cyclopentanol hydrochloride, Compound 140 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =
2.14 min, visible mass is (M+H) = 432.25).
15

Example 42
Preparation of Compound 42A

O\\S/,O .
5
) ¥

NH,

42A
20 Using the method described in Example 28 and substituting benzyl-(1,1-
dioxo-hexahydro-A®-thiopyran-4-yl)-amine for 1-benzyl-4-methylamino-4-piperidine
carboxamide, Compound 42A was prepared.



HO O~ 10 O O 46A To a solution of
2-brono-4-thiazole carboxylic acid (1.00 g, 4.81 mol)

WO poosais4obl or onmet hane (25 m -) is added PCT/US2007/022827
2-tert-butyl-1,3-diisopropylisourea (29 mmol, 8.8 Q).
The resulting solution is hel®&d to reflux and stirred
at reflux for 18 hours. After 15 18 hours, the
precipitate is filtered out via a fine frit and the

sol ute reduced in vacuo. ExXdmple43due is taken up in
di chl or onet hane and Conpound EBK I's purified via

silica gel chrom?@%ﬁh@nolgommoﬂa\ﬁz DVSO) S
8.40 (s, 1 B) 21 (s, 9H) anpl e 47 20 Preparat|on

of Conpound{47A W0 2008/ 054'701 PCT/ US2007/®22827108
SHNHN 0 ~~ 0 NS Jisalo lo

Br po
47A To ,OmHs ntillation ¥|al IS ?:tge(yjlco pound

46A (1. I nmol , ng) , rrethyl 3amn7;=l\$2th|olhne
carbox®l ate (2 b, 315 ng) (0.1 Il 5

91.6 ng), X-Phos and K3P04 nmol ,

425 ng). To thi§ 2| S adde tol uene (10 MmN &H,

vial is flushed V\Pth argon and the seal ed witH Teflon

tape. The reag% i s shaken at 1409 C 18 hours.

After 18 hour Athe toluene is rermved vacuo and

the ISt

5 ©Usf dﬁl@%ﬂ%%ﬂhrﬂéég:flbtag %WE?hﬁ{pﬁée@g :&g‘nﬂﬁudshtdtiﬁg doffbound 42A

fordramsl Zﬂammommepentefriahhhdmbblqnidedcommumd TA8was peepared. The

.10 is then rified S chr omat ogr a The | .
fingiryatuct s SoBRBied Gty /fis 110 M FERfeteRia st 222 iy visible
md’s‘}%XIﬁt—rﬂ |_z }h hexane. This solution is stored at

C overnight”and filtered to yield Conpound 47A as
an off-white crystalline solid. 1H NWVR (400 MHz

CDCI3) S 10.21-10.17 (br s 1 H),,8.24-8.22 (d, J =
10 5.4 H, 1 H), 7.50-7.48§-§§_EE%_41 59 (s, 9H).

Preparation of Compound 141

=N N —_— N N
B __O rN>I:
HO
—~N NH, —N NH,
H Q3 H 4
31A 141

Using the method described in Example 33 and substituting trans-4-amino-
15 cyclohexanol for trans-2-amino-cyclopentanol hydrochloride, Compound 141 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =

2.44 min, visible mass is (M+H) = 473.23).

Example 45
20 Preparation of Compound 139,



15 Exanple 48 Preparation of Conpound 48A 0 ~ 0 ~ O

SOS HNI / HN NSN"SHO OHO .,( 0O 47A 48A
wWQ@QR00%054020 nL scintillation vial is charged cetpus2ed7/022827

47A (0.59 nmmol, 200 ng), 4N HCl in 1,4-dioxane (6 ni),

and H20 (100 pL). The result1®g solution is stirred at

roomtenperature. At this point, the reaction is

reduced in vacuo, taken up in WO 2008/ 054701

PCT/ US2007/ 922827109 ethanol (5 nl) andqgaiz

reduced in acd then punped dry on hijgh- um
punp. gdm:fduhu 13A is used without f N
purifi cytnon. HExampl e 495 Praparat i #}/ Chnpqynd 49A

o-) poN-~ NH2 S'H _ ~ |’§NH NS
HO ~~ 70 O 48A\Y oss /N
~N NH2 1 - NH
0 N 2
HO HO
31A 139

Using the method described in Example 33 and substituting 1,1-Dioxo-
tetrahydro-A®-thiophen-3-ylamine for trans-2-amino-cyclopentanol hydrochloride,
5 Compound 139 was prepared. The final product is observed via LC/MS (10 min
TFA, retention time = 2.25 min, visible mass is (M+H) = 493.22).

Example 46
Preparation of Compound 46A

Br oJ< Br
A
N)\S )\H )N\ N)\s
oy o
o) 7§ o}

10
46A
To a solution of 2-bromo-4-thiazole carboxylic acid (1.00 g, 4.81 mmol) in
dichloromethane (25 mL) is added 2-tert-butyl-1,3-diisopropylisourea (29 mmol, 8.8
g). The resulting solution is heated to reflux and stirred at reflux for 18 hours. After
15 18 hours, the precipitate is filtered out via a fine frit and the solute reduced in vacuo.

The residue is taken up in dichloromethane and Compound 46A is purified via silica
gel chromatography. 'H NMR (400 MHz, DMSO) § 8.40 (s, 1H), 1.51 (s, 9H).

Example 47
20 Preparation of Compound 47A



10

15

20

To a solution of conmpound 48A (0.156 mmol, 50 ng) in
DMF (2 nml) is added

w@2qo84840t - But oxy- pi peridi n-1-yl)-phenyl am ne ROI/LIS207/022827
mmol, 43 ny), di 10 |sopropyl et hylam ne (0.2 nmmol, 35
pL), EDC (0.172 mol, 33 ng)1Ghd HOBt (0.172 nmol, 23
nmyg). At this point, the reaction is reduced in vacuo,
and Compound 49A is purified via silica gel
chromat ogr aphy. Exanpl e 50 15 Preparati apr-of Conpound
103 00 S HSH NB=N NHoS NH O QO O OH HO 49A

103 Conpound 49A (0, A _mmol 9 my) vv&% dto a

sol ution of 4N HCl N , 4- Hh0Xane (2 nL s H20 (50
pL) and al |l owed t at—r—eem—t—enper*ellére for 2 20
hours. The sol.xe then renoved in uo and the

is basified with 144 Li OH(aqg) until 12. This
solution is stirred at roomtenp Pule for 18 hours.
The sol uti on was concentrated WO 8/®54701

PCT/ US2007/ 022827 110 in vacuo, taken up in 3:1
DVSO acetonitrile, and Conmpound 103 p#tiAied via

R i L e e

em,a% -amirld2tthiophéréd camoxyhateX2wrel, 315 BA of1 ,
m oun(IJI 134 |og /) ﬁl \ éy /ﬁ(Hl ~N11 nml)emm )3( mmo
91 ﬁgng) X-Phos (0.3 mmol, 141 mg) and K3PQO4 (2 mmol 425 mg). To this vial is

added toluene (10 mL). The vial is flushed with argon and the sealed with Teflon

resi due taken up™ n02: 1 THF: H20 (3 %}_ﬁ]’hl s solution

tape. The reaction is shaken at 1402 C for 18 hours. After 18 hours, the toluene is
removed in vacuo and the residue taken up in dichloromethane. It is then filtered
through celite with the aid of dichloromethane to flush the product out. The reaction
is then purified via silica gel chromatography. The product is then taken up in
minimal ethyl acetate and recrystalized with hexane. This solution is stored at -40°
C overnight and filtered to yield Compound 47A as an off-white crystalline solid. 'H
NMR (400 MHz, CDCl3) 6 10.21-10.17 (br s, 1H), 8.24-8.22 (d, J = 5.4 Hz, 1H),
7.50-7.48 (m, 2H), 1.59 (s, 9H).

Example 48
Preparation of Compound 48A

O/ O/
o S
%I/) “yE
H Y,

47A 48A
To a 20 mL scintillation vial is charged compound 47A (0.59 mmol, 200 mg),
4N HCl in 1,4-dioxane (6 mL), and H,O (100 pL). The resulting solution is stirred at
room temperature. At this point, the reaction is reduced in vacuo, taken up in



To a solution of
2-(4-tert-Butoxy-piperidin-1-yl)-phenylam ne (22 ny,
w@2®805470m01 ) and benzami de (12 ng, 0.10 nmol ) PCTIUS2007/022827
anhydrous toluene (1.0 nL) was added Pd2(dba)3 (4.6
ng, 0.0050 mmol), X-Phos (8.H%y, 0.020) and K3P04 (21
nmg, 0.10 mmol). The m xture was heated at 120 C for
over night under argon. The 15 reaction m xture was
ethanol (imdlyand agairdrdduced inivabusaRitRén pochpeldedry fonl Higha@dcuum
through celite. The filtrate was cgncentrated and the
prr"@s&FPI@P%%" #BAdis sigediwithopt fJurthermurifigationh and t hen
concentrated. The residue was taken up into 3:1
m xture of DMSO CH3CN and purified by preparative LC
to give Conpound 134 as Exampldé49 HPLC-M5 RT= 4. 60
mn, mass cal culated for tornula C22H22NA03S 422. 14,
S 20 observed LCVB n?@pﬁZ@tl%Of(WNPOUEQMe 52
Preparation of Conpound 149 O ~~L N/ )%\IHNHNC

OH (N N H 2p—149 WO 20Q@8/ 054701 PCT/ US20 /O
111 Using t net hod de c i bed in Exanple 2
substituti Qg 2-[(2- NH, S N
Br ono-t hi azol car bon@ am noj - phen?x}gn pi peri i n- 4-
yl ) - carbanif¥aci’d tert-butyl »est ik
2- Brono-t hj al;ol eHEicarboxylic acid z

p:;

[ 2- (4tert bupoxy- pi peri di n-1-yl)-phenyl ]- am de
conpoun 1 was prepared. HPLC- NS 2.10 min,© S
cal cul for 5 fornula C21 H3ONBU2S 430. 22, obse} ved
LCMS nf z 4@1 22 (MtH). Exanple 53 Preparation of

Conpound 15@8A0 N S -9 49A
To a solution of compound 48A (0.156 mmol, 50 mg) in DMF (2 mL) is added
2-(4-tert-Butoxy-piperidin-1-yl)-phenylamine (0.172 mmol, 43 mg), di-
10 isopropylethylamine (0.2 mmol, 35 uL), EDC (0.172 mmol, 33 mg) and HOBt (0.172
mmol, 23 mg). At this point, the reaction is reduced in vacuo, and Compound 49A
is purified via silica gel chromatography.

Example 50
15 Preparation of Compound 103
o /@ o)
S/VLN /\,)I\N/Q
=n " N S>,N H N
)—NH > F NH
S s/
0 O
-0 %/ 6] OH

49A 103
Compound 49A (0.1 mmol, 51 mg) was added to a solution of 4N HCl in 1,4-
dioxane (2 mL) plus H2O (50 L) and allowed to stir at room temperature for 2
20 hours. The solvent is then removed in vacuo and the residue taken up in 2:1
THF:H>0 (3 mL). This solution is basified with 1 N LiOHaq) until pH = 12. This
solution is stirred at room temperature for 18 hours. The solution was concentrated



10

15

20

25

NHN HNP 6 OH NH10 150 Using the nmethod set
forth in Exanple 52 above and replacing 1

WO poosiosli7or 4- yl - pi perazine with PCT/US2007/022827
C- pi peridi n-4-yl -net hyl am ne, Conpound, 150 was
prepared. HPLC- M5 RT= 2.53 HG, , mass cal cul ated for
formula C21 H29N502S 415. 20, observed 15 LCVS m z
416.21 (M+H). Exanple 54 Preparation of Conpound 151

in #addo, aken upNin 8:N DMSO:Bcetohitrildy ahd CdnaSouridl103puritied bia

met hod set forth in Exanpl e 52 above and replacing 1

revesse-phase HRUC. Ehgémakpmum istobsepead wald C/M3 1A min TFA,

rete BT 3108 A, RITPE iden SN 3516 “ovcervea

LCVMS mz 25 402.19 (M+H). WD 2008/ 054701
PCT/ US2007/ 022827 112 Exanple 55 Preparation of
Conpound 152 ON S H Example 51

Preparation of Compound 134

b
o EN Q
&134

To a solution of 2-(4-tert-Butoxy-piperidin-1-yl)-phenylamine (22 mg, 0.050
mmol) and benzamide (12 mg, 0.10 mmol) in anhydrous toluene (1.0 mL) was
added Pdx(dba); (4.6 mg, 0.0050 mmol), X-Phos (8.5 mg, 0.020) and K3PO, (21
mg, 0.10 mmol). The mixture was heated at 120 °C for over night under argon. The
reaction mixture was cooled down and diluted with CH,Cl», and then filtered through
celite. The filtrate was concentrated and the residue was treated with TFA at rt for
2h and then concentrated. The residue was taken up into 3:1 mixture of
DMSO/CH3CN and purified by preparative LC to give Compound 134 as TFA salt.
HPLC-MS RT= 4.60 min, mass calculated for formula C2,H2:N4O3S 422.14,
observed LCMS m/z 423.15 (M+H).

Example 52
Preparation of Compound 149

20

N

Q

\__/

149
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20
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NN HNI OH ON 152 5 Using the nethod set forth in

Exanpl e 52 above and replacing 1 -pyridin-4-yl-
wWELR@enazine with PCT/US2007/022827

C (5-net hyl -i soxazol - 3-yl ) - net hyl am ne, Conpound 152

was prepared. HPLG-Ms RT= 319b nin, mass cal cul at ed

for formula C20H23N503S 413. 15, observed LCVMS m z

414.15 (M+H). 10 Exanple 56 Preparation of Conpound

153Usfag\theSmetholy dééldnbélﬂluCEQaknd}&-QsﬁbovéEmUSsuwntdmg (1-{2-[(2-

met hod set forth in Exanple 52 above and repl aci ng,
Brarporthigizalesd-warbqnyheaminal@henyl-piperidin-4- yI)-carbamlc acud tert-butyl

est@rr gé(lg 3. Qrbﬂbﬂh&%&ﬂ%@% 4Cid @@@mﬂ)% lpﬁfe? idin-1-yl)-phenyl]-

anf de mdrmdmm-mﬂléa%réﬁéxew HPD@MB\R&'B: RAGEMIN, Zmd@?.céleulated for
(I\/H-H). 20 Exar%[le 57 Preparation_of Corr;)ound 125 0 S
forraula F21RISONKGO2$1439:22, pbsered/ LEEMPan/ 2611 88 4Ma11)022827

Example 53
Preparation of Compound 150

OH

Iz

Using the method set forth in Example 52 above and replacing 1-pyridin-4-yi-
piperazine with C-piperidin-4-yl-methylamine, Compound'150 was prepared. HPLC-
MS RT= 2.53 min, mass calculated for formula C21H29N502S 415.20, observed
LCMS m/z 416.21 (M+H).

Example 54
Preparation of Compound 151

°Q
H N

=N
e
ol
N
H
151

Using the method set forth in Example 52 above and replacing 1-pyridin-4-yl-
piperazine with piperidin-4-ylamine, Compound 151 was prepared. HPLC-MS RT=
2.64 min, mass calculated for formula C20H27N502S 401.19, observed LCMS m/z
402.19 (M+H).



113 Using the nethod set forth in Exanple 52 above,
Conpound 125 was prepared. HPLC-MS RT= 2.05 mn, nmass
w@adosisaved for formula C20H21 N502S 395. 14, pOFES00T022827

LCMS mz 396.14 (M+H). 5 Exaﬁjle 58 Preparation of
Conmpound 157 O I \ S*~ NH OH 6N --'-J 157 10
Usi ng the nethod set forth i n Exanpl e 52 above,
Compound 157 was prepared. HPLC-M5 RT= 2.05 min, mass

cal cul ated for fornmul a CEBExamghds®S 409.16, observed
LCM5 mz 410. 16 (l\,ﬁaf@paréﬁo@ o@ﬂd 1%2epar ation of

Conmpound 95 o~ HN I N~S NN HO
INSNHCSNHO - OOHN,BOC O 48A59A95 20
Usi ng the net hods descri be% i e 49 and Exanpl e
73 and substituting H o N

[ 1- (2-am no- phenyl ) - pi per i n 4-yl]-karbam c acid

tert-butyl ester for 2-
(4-tert-butoxy-piperidingFifyl)-phemyl am ne, Conpound
95 was prepared. The finatN product is observed via

LCMS (10 mn TFA, retentiom82 me = 3.53 min, visible
5 mass is (M-H) 444.15). WD 2008/ 054701

PCT/ US2007/ 022827 114 Exanpl e 60 Preparation of
Conpsingtheanethod set forth in Example 52 above and replacing 1-pyridin-4-yl-

piperazine with C-(5-methyl-isoxazol-3-yl)-methylamine, Compound 152 was
prepared. HPLC-MS RT= 3.22 min, mass calculated for formula C20H23N503S
413.15, observed LCMS m/z 414.15 (M+H).

10

Example 56
Preparation of Compound 153

NH
153

15 Using the method set forth in Example 52 above and replacing 1-pyridin-4-yl-
piperazine with C-pyrrolidin-3-yl-methylamine, Compound 153 was prepared.
HPLC-MS RT= 2.48 min, mass calculated for formula C20H27N502S 401.19,
observed LCMS m/z 402.19 (M+H).

20 Example 57
Preparation of Compound 125

Y

=N N

e
OH



O-HNSH H N N, HOI NNe SNHV S HO1 HN Boc

S'NH2 O0 -O HO 5 48A 60A 101 Using the nethods
walemsns4sed i n Exanpl e 49 and Exanple 73, and PCT/US2007/022827

substituting

(R) - [ 1- (2- am no- phenyl ) - pyr rbl3 di n- 3-yl ] - car bani ¢ aci d

tert-butyl ester for 2-(4-te rt-butoxy-pipe ridin- 1

-yl') - phenyl am ne, Conpound 101 was prepared. The 10

fi nBlsiny theéunéthod set ety idExXarmple®2/Bbéid) Compdird 125 was

retentlontlrre— vi si bl e [

prepaged.o HPLE: Mﬁ)PJ=62_05m|@pma§§|qaﬂcwﬁte¢é%f@mafeg@5%621&5028
I N~NNI10 S NH NH HO O
3081 QP Vel LW mid g 4 IRAE e 06 Ui ng § he

met hods descri bed in Exanple 49 and Exanple 73 and
substituting [1 -(2-am

5 i no- phenyl ) - 4- et hyl - pi pdeXample«d§| |- car bani ¢ aci d
benzyl ester for Pregparation obGompoupdpd7 di n- 1
-yl)-phenyl am ne, Conpound 96 was prepared. The 20
final product is observed vi a LC/I\/IS (10 m n TFA,
retention time = 3.51 nin, ass is (MrH) =
458.58). Exanple 62 Prepar at on onpound 109 WO
2008/ 054701 PCT/ US2007/ O% O oSono

. | OH
N
157
10
Using the method set forth in Example 52 above, Compound 157 was
prepared. HPLC-MS RT= 2.05 min, mass calculated for formula C21H23N502S
409.16, observed LCMS m/z 410.16 (M+H).
15 Example 59
Preparation of Compound 95
O/
o)i) 0 /@ 0 /@
N~ s/\(U\ N ST N
N)\s HCl _ N):N N _ N,:N N
R U el G
H \ g o] HN. o o » o NH,
48A 59A 95
20 Using the methods described in Example 49 and Example 73 and

substituting [1-(2-amino-phenyl)-piperidin-4-yl]-carbamic acid tert-butyl ester for 2-
(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 95 was prepared. The final
product is observed via LC/MS (10 min TFA, retention time = 3.53 min, visible mass
is (M+H) = 444.15), |



5

10

15

20

Il / r NN HINS "TS, -11t " NNN N-SHC NH

H S~NHPNHHOP O-0O0OHN Boc HO O NH2 48A 62A
wae®s/ossdng t he net hods described in Exanpl e 4BCEDS2007/022827

Exanpl e 73 and substituting

(3 -anino-3,4,5,6-tetrahydrol™4[ 1, 2' | bi pyri di nyl - 4-yl

) - carbam c aC|d tert 5 butyl ester for

2-(4-tert-butoxy-piperidin-1 -yl)-phenyl am ne,

Compound 109 was prepared. The final product is

observed via L M5 (10 mn TFA, retention tinme = 2.97

mn, visible mass is (M-HExamples682). Exanpl e 63 10

TS o NN o N Eeefor Cortbolind o0 o o

H2N oBoc 48A 63A 113 Using the nethods described in

Exarpl & 49 and Exanple 73 apd bstituting [1 -(2-m
|nopeyl)p|per|d|n-- I]carbamlca}‘%gk/@
t e buUtyl ester 15 sub F-'ed for

M\g eH@' but oxy pi 1 y Nphenyl ami n Oo}?ﬁloundg
11 % nal preduct—TsoPs vi a ,

HO I\/B(lO mn TFA, tion ti nENP3.62 nin, %isible NH,
ma®s is (MrH) = 458 . Exanpl e 64 20 Prepaicat i on of
Con‘agxnd 119 WO 2008/ 054701 86?X/ US2007/ 022827 116 q—01

Using the methods described in Example 49 and Example 73, and
substituting (R)-[1-(2-amino-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester for
2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 101 was prepared. The
final product is observed via LC/MS (10 min TFA, retention time = 3.22 min, visible
mass is (M+H) = 430.10).

Example 61
Preparation of Compound 96
O/

O%Is) o) Q 0

HN Y/ s/\,/u\u SM”Q
A_ Hl =N N =N N
N“"s = )—NH — = [ H)—NH

HO~(=/ S NH 54 gg

0 -g ° Cbz e NFe

48A 61A 96

Using the methods described in Example 49 and Example 73 and
substituting [1-(2-amino-phenyl)-4-methyl-piperidin-4-yl}-carbamic acid benzyl ester
for 2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 96 was prepared. The
final product is observed via LC/MS (10 min TFA, retention time = 3.51 min, visible
mass is (M+H) = 458.58).

Example 62
Preparation of Compound 109
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son o”"NN HNSHSH JN SHCO NNNN NHNH

SSH OOO- OOCH O-0HO 48A 64A 119 Using the
woredioBosisodescri bed i n Exanpl e 49 and Exanpl e 7BCT/E82005022827

substituting

4-tert-Butoxy-3, 4,5, 6-tetrahyt o-2H[ 1, 2' [ bi pyri di nyl -

3' -yl am ne substltuted for 2-(4-tert-butoxy-pipe rid

in- 1 -yl)-phenyl am ne, Conpound 119 was prepared.

The ¢1nal product is observed via LG M5 (10 mn TFA,

repenticon time = 2.95 mn, oVI erTBSSIS(I\/H-H):o/@

446.56)» 10 Exanple 65 PRre n of Conpound 99
o SN NSN IN S H NH NH ~
S [#g OGO O Boc 48A 65A 99

th thods—desemb
15 substltutlng
[10(2 Ani no- phenyl )-4ocar bam)yl pquserl di n- 4- yhp- Car bam

gﬁhd tert-butyl ester su?i ituted for 2-(4-te 09
oxy-pipe rid in- 1 -yl éhenyl am ne, Conpound 9d

vvas Usﬁfr?elﬂ@rrﬁgthojdaﬁefsbﬂﬁéd ) Eﬁé‘rﬁblé 59 R EX4PibI¥ 78 drfd M5
(10 mn TFA, retention
substituting (3'-amino-3,4,5,6-tetrahydro-2H-[1,2'Ibipyridinyl-4-yl)-carbamic acid tert-

NH2

butyl ester for 2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 109 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =
2.97 min, visible mass is (M+H) = 445.12).

Example 63
Preparation of Compound 113
o/
O%Is) O
I
N~ S/#Lﬁ/@
N,XS HCI N N
NH I NH
B G Q; SJ
o ° HN
Boc
48A 63A 113

Using the methods described in Example 49 and Example 73 and
substituting [1-(2-amino-phenyl)-piperidin-4-ylmethyl]-carbamic acid tert-butyl ester
substituted for 2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 113 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =
3.62 min, visible mass is (M+H) = 458.06).

Example 64
Preparation of Compound 119



10

15

20

3.27 min, visible mass is (MrH) = 487.13). 20 Exanple

66 Preparation of Conpound 123 WO 2008/ 054701
weEaBASZ007/ 022827 117 0 S 1 N N ~NH N NH CERNSINBIR022827

CHO O 123 Using the nethods described in Exanple 65

and substituting (3 -anino-4116

car banoyl - 3, 4,5, 6-tetrahydro-2H-[1, 2' ] bi pyridi nyl -4-yl

)-carbamic acid tert-butyl ester 5 for

2- (49Tert - but oxy- pi peri di n-1-yl)-phenyl am ne, Conpound

123 prepared. The finak pr yct IS observed viag Z
LO M5 (A0 min TFA, retenti od tigen= 2. 89 mn, vi si /@
mast i ¥ (MrH) = 488.10) S Ekarlpl & 67 10 Preparati of af N |

Cogpaunticil5o O N, BAH2KEN < oclJ O g
- NS_HOL Nat S 1077 NINHR jr—o—=0-H Q/2%h
HQ: Usi ng the nethod cribed ij Exanple 49 an
substituting 1-(2-amd¢io- phenyl)-A<met hyl am naopi%e
ridine-4-carboxylic acid am de for 2-(4-tert-butoxy

48A 64A 119

Using the methods described in Example 49 and Example 73, and
substituting 4-tert-Butoxy-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-3'-ylamine
substituted for 2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 119 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =
2.95 min, visible mass is (M+H) = 446.56).

Example 65
Preparation of Compound 99
O/
Y, ~r" N
HN S ~ N
A. Ha =N S/\NHLH N
N7"s = )—NH —_— > [ )—NH
— - 5 HoN W/
HO o NH HaN—(" "NH;
0 —0 O Boc HO o o)
48A 65A 99

Using the methods described in Example 49 and Example 73, and
substituting [1-(2-Amino-phenyl)-4-carbamoyl-piperidin-4-yl]-carbamic acid tert-butyl
ester substituted for 2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 99 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =
3.27 min, visible mass is (M+H) = 487.13).

Example 66
Preparation of Compound 123



15 pi peridin-1-yl)-phenyl am ne, Conmpound 159 was

prepared and purified using flash colum
W(Mmroemmmgraphy Exanpl e 68 Preparation of CopP@Dus07/022827

112 P NSHNHNNNSNHTI / NH-NNH -N NH2 20

00 HHOO H O WD 2008/ 054701 PCT/ US2007/ 022827 118

159 112 To a solution of conpound 159 (0.05 mmol, 26

ng) in 2:1 THF: H20 (3 nL) is added 1 N Li OH(aq) (0.06

mrol , 60 pL). The resulting sglu' is allowed to
stir at roomtenperature for rs. The solution
was concentrated in vacuost keh 5in 3:1

DMSO: acetonitrile, und purified via

rever se- phase HPLC naI ct is observed via
L M5 (10 min TFA, rete |.on tHz WH3. 36 mn, visible

mass is (MrH) = 501. 06910 I‘:Dxarrpl e 69 10 Preparation of
Conpound 111 o~_ S o PHCO HNNNSNHN NS
S/ NH H2N NH S NH HO . oodZ§H2NH~ O HO O 48A 69A

111Usfr'§ t@% %Qﬁo%%%ﬂﬁb?&ﬁ?ﬁk%ﬂlé 65 548'%bstithfng (§-amino-4-

and ‘subst

carbahﬁayh@,ﬂﬁﬁammwro@m[o nr]omymmwm yij-parbiadiic acill testrtinstyl ester

c acid am.d 5 substitute

5 forzi/ (Mtqr@pgtogmm@nd‘ﬁn-ﬂeyl) ghﬂnytanwg,_%ggtp@gm &3 was prepared. The

R0 Shie 5 R LAElo BIPTEANBI A 260 mp i

massns (Mibf) B 48810F is (MtH) = 529.07). 20 Exanpl e 70

Example 67
10 Preparation of Compound 159
o~ 2
o HZN?ﬁ 0
’ y @'NHz S/YLN

e T
N7 s HCI // NH

— S

HO~(—J 0 N NH;

0] —0 0]

48A 159

Using the method described in Example 49 and substituting 1-(2-amino-
phenyl)-4-methylamino-piperidine-4-carboxylic acid amide for 2-(4-tert-butoxy-
15 piperidin-1-yl)-phenylamine, Compound 159 was prepared and purified using flash
column chromatography.

Example 68
Preparation of Compound 112

S\
= =
NH NH
20 —0 o) HO o



Preparation of Conpound 108 o~_ s I (A / S N/~
HCl ~ N: 10 NHNNHN-0. -9 NSS/ NHNH HOS -0
wO Q0857 O rl O HO H2N O 48A 70A 108 WO 2008¢DE&20072/022827
PCT/ US2007/ 022827 119 Using the nethods described in
Exanpl e 49 and Exanple 68 ant!8 substituting 1 -(2-am
i no-phenyl)-pipe rid i ne-4-carboxylic acid am de for
2-(4-tert- butoxy-piperidin-1 -yl)-phenylam ne,
Compound 10815@s prepared. The final produgq2is
observed via L M5 (10 mn TFA, retention tinme =
m nTod solyiien abeempeung 158005-maps, 265Mg) marﬂpr!FﬁzO (3mL)is

aafig 1% Hien b ABHRLE 20 TR resiaputins, dlowdd st at

rodri RempEYtans 16y 19 HOURD THE spRioRiwds ddricddriatad MPacuo, taken up
met hods described in Exanpl e 49 and Exanpl e 68 and
5 in &d U@MS@aceﬁgmtnle and Compound 112 purified via reverse-phase HPLC.

Thé 1inAT BT RSN UL RIY T RY i ] PEieRtSAERRY bids min,
vns(b4eh%rsts i8Iy =P5@Lo6Yli n- 1-yl ) - phenyl ami ne, Conpound

27 was prepared. The final product is observed via
LC/I\/S (10 min TFA, retention tinme = 3.42 min, visible

mass 15 is (MtH) = 474. @amaagyl e 72

10 Preparation of Compound 111
o/

(o) [ | | (0]

:I) /\HL s&fk NQ
HC! L \=N H

e Tr L e
HO S o} o I o HoN—¢( N

48A 69A 111
Using the methods described in Example 49 and Example 68 and
substituting 1-(2-Amino-phenyl)-4-isopropylamino-piperidine-4-carboxylic acid amide
15 substituted for 2-(4-tert-butoxy-piperidin-1-yl)-phenylamine, Compound 111 was
prepared. The final product is observed via LC/MS (10 min TFA, retention time =
3.47 min, visible mass is (M+H) = 529.07).

20 Example 70
Preparation of Compound 108
o/
X ~ b
= N

Hol HN / s)sN HoON /\N(U\

N)\S = )—NH =

_(z/ s %NH 9

HO $ e HaN" Y0

48A 70A



Preparation of Conpound 128 o o/ nj n z,z | NN
~NN I/ SHJdO HNNHNto>NHN Ni SNHNH_ OHS
w@eo086370+ o HZN O H O H2ZN O O O 20 48A 71 A BQBUS2007/022827

Usi ng the nethods described in Exanple 71 and

substituting 1-(3-ani no- 9

pyridi n-2-yl)-3-hydroxy-pyrrolidine-3-carboxylic acid

am de for 2-(4-tert-butoxy-

Pi pEIsIng the IngihbdB RBEIIEEd MEEXAM dnd Ea e68 and

prepared. The final product is 2008/ 0547
sumwmmfﬁ%ng@heny Pipgriding«dcarpaxylic/ agid @Iroderqu 2rizntert-

oulp Hidgrilins W pDeAusdith o bt BV baaalf ) The fng

prddu'ct % ébé&r@ed}wa&@M@(M nith NI#A, Retenflon titheo= 91 BRE, visible mass

To a 20 nL scintillation vial was
5 is Mrdﬂb%dw(ﬁﬁp)ound 59A (0.084 mmol, 47 ng) followed by
9:1 TFA:H20 (2 nL). The resulting solution was stirred

at room
Example 71
Preparation of Compound 127
O/
o} o)
0=\_s /@ /@
HN v S/\HL” S/\HI\”
HCI )\ _ N _ =N N
N/_ S L/ NH § EOH L NH %OH
HO\(—/ o) HN"So 0 HN" g
o) —0 HO
10 48A 71A 127

Using the methods described in Example 49 and Example 68 and
substituting 1-(2-amino-phenyl)-3-hydroxy-pyrrolidine-3-carboxylic acid amide for 2-
(4-tert-butoxy-piperidin-1-yi)-phenylamine, Compound 127 was prepared. The final
product is observed via LC/MS (10 min TFA, retention time = 3.42 min, visible mass
15 is (M+H) = 474.12).

Example 72
Preparation of Compound 128

o5 : Q L)
’ /\,)L N
HN / /% ST N
HCI )sN N

A NH NH

N""s S 9 / OH
HO\(_/ O HaN™ So

o)

128

20 48A 71A
Using the methods described in Example 71 and substituting 1-(3-amino-

pyridin-2-yl)-3-hydroxy-pyrrolidine-3-carboxylic acid amide for 2-(4-tert-butoxy-
piperidin-1-yl)-phenylamine, Compound 128 was prepared. The final product is



10 tenperature for 2 hours, and then concentrated in
vacuo to provi de Conmpound 92, which was used w t hout

wo eooslogt7opuri ficati on. Exanpl e 74 Preparati onP@©F/US2007/022827
Compound 115 r"~ SO N S H_ ~NHNNN NHNHS/
TFASP ONH2 OHN, i,0 15120 HO Os~ 74A 115
Conmpound 74A (0.042 mmol, 23 ng) was taken up in
di chl oromethane (2 nL). To this solution is added

obs&¥rizéd (i LSASTD0 miAZr ., reteritionvite By2. 82 infiaNeisibie faesyis (M+H) =
chl oride (0.046 mmol , 3.6 pL). This solution is

478{8)red at roomtenperature 20 for 18 hours.
I nt ermedi at e conpound 204A is then purified by silica
gel chromat ography and treated with 1 N Li OH(aq)
(0.07 mmol, 70 pL) in 2: ExathplP3 for 18 hours. The
sol ution was concentrated in vacuo, taken up in 3:1

5 DVBO acetonitril e, PiaBa@iiopifeomoound 82t ed vi a

rever se- phase HPLC. The final W) 2008/ 054701
PCT/ US2007/ 022820 1 roduct 'S observed vi a L
(10mnTFA i me 4.49 mn,
is (MiH) = § ?\06)H anpl e 75 5 Prepar

Conpound 116 NN\ ONQ N—ONN-S N N
W S
Hz

92
To a 20 mL scintillation vial was charged compound 59A (0.084 mmol, 47

2f-"

mgq) followed by 9:1 TFA:H,O (2 mL). The resulting solution was stirred at room
10 temperature for 2 hours, and then concentrated in vacuo to provide Compound 92,
which was used without further purification.

Example 74
Preparation of Compound 115

=N NG —» _
= NH NH
0T R Y
(0] HN. 7
-0 © NH, HO /,S,\
15
74A 115

Compound 74A (0.042 mmol, 23 mg) was taken up in dichloromethane (2
mL). To this solution is added DIEA (0.126 mmol, 22 uL) followed by methane
sulfonyl chloride (0.046 mmol, 3.6 pL). This solution is stirred at room temperature
20 for 18 hours. Intermediate compound 204A is then purified by silica gel
chromatography and treated with 1 N LiOHaq) (0.07 mmol, 70 pL) in 2:1 THF:HO
for 18 hours. The solution was concentrated in vacuo, taken up in 3:1
DMSO:acetonitrile, and Compound 115 purified via reverse-phase HPLC. The final



HO O HNF HO F 0 95 116 Conpound 95 (0.042 mol, 18.6
ng) was taken up in dichloronethane (2 nlL). To this
wa@etsnseom i s added DI EA (0.092 nmol, 17 plL) fopPcDusmODg22827
trifluoroacetic- 10 acid anhydride (0.092 mol, 13
pL). The resulting solution 18! stirred at room
tenperature for 18 hours. The sol ution was
concentrated, in vacuo, taken up in 3:1
prddvicOisastssedved vial 16C/MS ¢ Cati TWA] rétbbition tinfé £d.49 min, visible mass
_ reverse-phase HPLC. The final product is observed via
is (W"NB:@?%Qﬁ)n TFA, retention time = 4.61 nin, visible
mass s (MtH) = 540.15). 15 Exanple 76 Preparation
of Conpound 76A O - OHS OSOIl HNHN VWs NS O
O 47A 76A 20 To a sol uti (Exarhplkorpound 47A (0. 294
mol, 100 ng) in 2.1 THF F20 EG m) is added 1 N
5 Li OH(aq) (0.32 moPrersration pf Copwauad A6 ng sol uti on
is allowed tqg,sti at roomtenperature for 18 hours.
The solution |fs { acidified to pH =4 witlh | RAD
2008/ 0547, US2007/ 022827 122 120+ stro 5

resin. Tﬁe;Nesil-h igs filtered off, the s@ vant ﬁe jved
in uo /and Co

pur L fixatiilon. Exagple 77 5 Prepar atg
OH SXs L )/ &/

o) NHz

HO

95 116
Compound 95 (0.042 mmol, 18.6 mg) was taken up in dichloromethane (2
mL). To this solution is added DIEA (0.092 mmol, 17 uL) followed by trifluoroacetic
10 acid anhydride (0.092 mmol, 13 uL). The resulting solution is stirred at room

temperature for 18 hours. The solution was concentrated: in vacuo, taken up in 3:1
DMSO:acetonitrile, and Compound 116 purified via reverse-phase HPLC. The final
product is observed via LC/MS (10 min TFA, retention time = 4.61 min, visible mass
is (M+H) = 540.15).

15
Example 76
Preparation of Compound 76A
o~ OH
o) ) o) S
[ ) |/
HN HN
N)\S N)\ S
o‘(_/ X —t
X b —< o
47A 76A
20 To a solution of compound 47A (0.294 mmol, 100 mg) in 2:1 THF:HO (6 mL)

is added 1 N LiOH,q) (0.32 mmol, 320 pL). The resulting solution is allowed to stir
at room temperature for 18 hours. The solution is then acidified to pH = 4 with IR-



HNHN NS NSHCO OHO OO 76A 77A Compound 76A

(0.29 mol, 95 ng) was taken up in 4N HCl in
wazebsgsosane (10 nlL). To this solution is addedI/HR1007/022827

(200 pL). This solution is heated at 1002 C 10 inside

a seal ed pressure vial for 18%ours. The solvent is

renmoved in vacuo and Conpound 77A used w t hout

further purification. Exanple 78 Preparation of

1200 8N0HY AcitBrsirBoThé rédih s fité¥eoff, thd-Bolentimoved! inNaclbo and
Il H SHJ ONHS/ OHONH 15 O O Boc 77A 78A

Comnapdrib A uaedadthodk Bithep purfieaon 4 nL). To this
solution is added 1-(2-
Ami no- phenyl ) - 4-tert - but oxycar bonyl am no- pi peri di ne- 4-
carboxylic acid nethyl egximpled7zZ mmvol, 100 ng), EDC
(0.3 mmol, 57.4 ”gE,' HOBt .3 mmol, 40.5 ng), and 20
5 DI EA (0.5 mol, 87Paparatian ef cGempoubd 774 al | owed to
stir at roomtenpepgature for 18 hours. The solvent is
renoved in vacuo d Conpound 78A is purified via
silica gel chrod®@&tygPaphy. WO 2008/ 05470%S
PCT/ US2007/ 022827 ¥ Exanpl e 79 Preparjilf}m of
Conpound 79A S HIENN 0 0 jp HN
N T

N Néks HCI

B
76A 77A
Compound 76A (0.29 mmol, 95 mg) was taken up in 4N HCI in 1,4-dioxane
(10 mL). To this solution is added H,O (200 uL). This solution is heated at 1002 C
10 inside a sealed pressure vial for 18 hours. The solvent is removed in vacuo and

Compound 77A used without further purification.

Example 78
Preparation of Compound 78A

Boc O

el o
DoAY

HN
N e
N7 7§ HC @—NH
/ |
HOTQJ NH
15 0 O Boc
77A 78A

Compound 77A was taken up in DMF (4 mL). To this solution is added 1-(2-
Amino-phenyl)-4-tert-butoxycarbonylamino-piperidine-4-carboxylic acid methyl ester
(0.3 mmol, 100 mq), EDC (0.3 mmol, 57.4 mg), HOBt (0.3 mmol, 40.5 mg), and
20 DIEA (0.5 mmol, 87 yL). This solution is allowed to stir at room temperature for 18
hours. The solvent is removed in vacuo and Compound 78A is purified via silica gel
chromatography.



}-NN~NHNO1L SNHI ~~ NHONHS HONH O Boc 0 Boc
5 78A 79A Using the nethod described in Exanple 76 and
w@ashs47ot i ng conpound 78A for PCT/US2007/022827

2- (2- met hoxycar bonyl -t hi ophen- 3-yl am no) -t hi azol e- 4-ca
rboxylic acid tert-butyl est2?, Compound 79A was
prepared. 10 Exanple 80 Preparation of Conpound 131

O AH NHNSNN rNHHO ~~ NH NH HONH2 O Boc O

79A 131 A 20 nlL scintillation vial is charged with

conpound 79A (0.12 mol, 65 rrgt 15 foll owed by 4N HC
in 1,4-dioxane (2 nmL). T nis stirred at room

tenperature for 2 concentr at ed
i n vacuo, taken upﬁ%ﬁ%aqow%%nx’bgﬁgﬂ gﬁl and
Con'pound 131 p(grlf via reverse-phase HPLC Th
final duct rved via L&'MS (10 mn ,
retentlon 2 99 Vi si bl e nmass
459.11) . IeN81 Pre ar ati on of C?)Ea WO
2008/ PCT/ U 200 /022827 24 NNH SH N H' N
N Ny ~ S Hd\l

0] éoc 0] éoc

78A 79A

Using the method described in Example 76 and substituting compound 78A

for 2-(2-methoxycarbonyl-thiophen-3-ylamino)-thiazole-4-carboxylic acid tert-butyl
ester, Compound 79A was prepared.

Example 80
Preparation of Compound 131

0]

&’)k

o) /Q
S>sN HoN N
= _—
)—NH =
O HOH y ) #g
0] éoc

79A
A 20 mL scintillation vial is charged with compound 79A (0.12 mmol, 65 mg)
followed by 4N HCI in 1,4-dioxane (2 mL). The reaction is stirred at room
temperature for 2 hours. The solution was concentrated in vacuo, taken up in 3:1
DMSOQ:acetonitrile, and Compound 131 purified via reverse-phase HPLC. The final
product is observed via LC/MS (10 min TFA, retention time = 2.99 min, visible mass
is (M+H) = 459.11).

Example 81
Preparation of Compound 129
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S HONH ~N YQ OBoc O 79A 129 A 20 nL scintillation
vial is charged with conpound 79A (0.042 mmol, 23 ny)

wo edoBoswsol by DVF (2 nl), nethyl amine (2Min THEL/US2008622827
mmol , 42 pL), EDC 5 (0.084 mmol, 16 ng), HOBt (0.084
mmol . 12 ng) and DI EA (0.08412fhol, 15 pL). The
resulting solution is stirred at roomterrperature for
18 hours. The solution is reduced in vacuo and the
residue treateq w 4N HCl in 1, 4-di oxane (2pmn)
This solutio

IS ken at room tenperature jor
hours. T o) s concentrated in 4§zﬂg\ﬂta en
up in 3: 7T O &cetypni trile, and Conpoun 9p’ﬂ1ri ied
Vi a rever se- phgseYHPLC. The fi nal 0 t is
obsetv ra Lg O min TFA retggmfion ti =318
min, Vi si bl e nB9s, PSNMFH) = 457.12). Exanpl e NH;

Preparation of Co o@% 130 ST W ST H NHNI®N
NHNHHSHOSN NH 15 O Boc O 79A 130 __Using
the method de$9Aibed in Exanple 81 and subs#?9uting

o SR AR I e T BPETRY 98 B, 23 mo

foIIGWEdTWDMFe(Zeﬁﬂ_I) Ometh m1né3 (2 inTTHF, 0. mdohenaaaz uL2EDC
= 483. mpl e 83 Prepar ation

(0. @eﬁmg% 15609WUQ bes. @Mmolpdﬁ/mmmm&@ﬂmmmos 15 HL).
Th[e\‘| rgsulhhb sgllult_foh| |§\|sNre(Ij\| t Mér#terﬁpggture for 18 hours. The solution is

reduced in vacuo and the residue treated with 4N HCl in 1,4-dioxane (2 mL). This
solution is shaken at room temperature for 2 hours. The solution was concentrated
in vacuo, taken up in 3:1 DMSOQ:acetonitrile, and Compound 129 purified via
reverse-phase HPLC. The final product is observed via LC/MS (10 min TFA,
retention time = 3.18 min, visible mass is (M+H) = 457.12).

Example 82
Preparation of Compound 130

0O
A~
)sN H N _ >sN N

ot out

/ / M
S HO S N

II\IH NH,
0] Boc

130
Using the method described in Example 81 and substituting
cyclopropylamine for methyl amine, Compound 130 was prepared. The final
product is observed via LC/MS (10 min TFA, retention time = 3.33 min, visible mass
is (M+H) = 483.16).

Example 83
Preparation of Compound 160
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NH S HORN NH2 O Boc O 79A 160 Using the nethod
described in Exanple 81 and substituting O-tert-butyl

whyasosyrari ne hydrochl oride for nethyl am ne, BEonpsent022827

160 was prepared. The 5 final product is observed via
LC/MS (10 mn TFA, retentionl29me = 3.07 nin, visible
mass is (MrH) = 459.11). Exanple 84 Preparation of
Conpound 114 4OSOf~I NH2 N HN S(H N~ ~N N S HC
NHPS 10 HO® o)

2- ( Thi ophen- 3 -t hi azol e- 4-car boxylic Hcid
hydrochl mml, 25 ng) is takemylp Nn

(2 ). ishs tion is addgd 2-(4- t(’e\%thut'éxyN

pi pe yI) p en Iam ne (0.097 ,
(007/ , 15 HOBt (0.0%/ , :i
and (O 25 M8 pL). This solution igO” 0 |d2

to stlr at roomtgnp ture for 18 hours. The solyent
|s renmoved i n vacuo. he residue is taken u |n 4 N
is 1,4-di d2ne (2 L) plus H2O (25 pL)

e AR o Mg 4o

hy@'&ﬁ%ﬁﬁr@é RiAdrothlofide d06meeiip ariife 1G4mpound 160 wasiprepared. The

reverse-phase 20 HPLC. The final product is observed

fingli prodartis opservedivia ki/MS1&minAF A aentian tipe 11397 min, visible

mags3e YETEE289 3 bo 077 039827 125X g?g:oZr ot on of
- Compound 85A Br N%S O jp

Example 84
Preparation of Compound 114
4o
JO T 1,
/ X NH, /ﬁ)k
HN < ST N
~ PN
N”$ HC @—NH
— S /
HO OH
0o
114

2-(Thiophen-3-ylamino)-thiazole-4-carboxylic acid hydrochloride (0.088

mmol, 25 mg) is taken up in DMF (2 mL). To this solution is added 2-(4-tert-butoxy-
piperidin-1-yl)-phenylamine (0.097 mmol, 24.1 mg), EDC (0.097 mmol, 20.3 mg),
HOBt (0.097 mmol, 14.3 mg), and DIEA (0.25 mmol, 43 uL). This solution is
allowed to stir at room temperature for 18 hours. The solvent is removed in vacuo.
The residue is taken up in 4 N HCl is 1,4-dioxane (2 mL) plus H,O (25 yL) and
stirred at room temperature for 2 hours. The solution was concentrated in vacuo,
taken up in 3:1 DMSO:acetonitrile, and Compound 114 purified via reverse-phase
HPLC. The final product is observed via LC/MS (10 min TFA, retention time = 3.95
min, visible mass is (M+H) = 401.12).

Example 85



H2N 011 S*~N/ N H BEN) N N Boc Boc 85A Using the

nmet hod described in Exanple 31, Conpound 85A was
wee@pasegol 5 Exanple 86 Prepar ati on of ConportiUSHAT/R2827

00 jp N NH NHNNBr / CNNH(N NO Boc ROC-0

85A 86A 10 To a 20 nlL scint1?@ation vial is added

conpound 85A (0.05 mmol, 23.4 ng), nethyl

3- am no- 2-t hi ophene carboxylate (0.10 nmol, 15.7 ny),

Pd2(DBA) 3 (0. 005 Pfevaraﬂorﬁoﬁ@bmp&uﬁbwﬁ(o 015 mmol ,

7.0 ng), K3P04 (0.10 mmol, . hg), and toluene (3
m.). The vial is flushed w argon seal e ith

Tefl on tape, and @ [ carlod%dﬁ The rea heat ed
to 1102 C for 18 S. reacti e’:f 15
reduced in vaE'adfllteredthr [ with the

aid of dichloro N Cﬁrrp'ound purified
via silica gel gﬁt ;t ogr aphy. ERanpl e 87f1PDepar ation
of Compound 88 WO BI 08/ 054701 PCT/ US2007/ 02¢827 127 O
ipSHIPSH-NBNNCNH (N NSN OfBec OH -0

-O 86A 88 85A

Using the method described in Example 31, Compound 85A was prepared.

Example 86
Preparation of Compound 86A

85A 86A

To a 20 mL scintillation vial is added compound 85A (0.05 mmol, 23.4 mg),
methyl 3-amino-2-thiophene carboxylate (0.10 mmol, 15.7 mg), Pd2(DBA)3 (0.005
mmol, 4.6 mg), X-Phos (0.015 mmol, 7.0 mg), KsPO4 (0.10 mmol, 21 mg), and
toluene (3 mL). The vial is flushed with argon, sealed with Teflon tape, and
sonicaided. The reaction is heated to 1102 C for 18 hours. The reaction is then
reduced in vacuo and filtered through celite with the aid of dichloromethane.
Compound 86A is then purified via silica gel chromatography.

Example 87
Preparation of Compound 88
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Compound 86A (0.03 mml, 16 ng) was taken up in 9:1
TFA:H20 (1 nmL) and allowed to stir at room

wao esopesadure for 2 hours. The reaction i s quenediEUS2401/622827
1:1 5 acetonitrile:H20 (1 nL?. The sol uti on was
concentrated in vacuo, taken in 3.1
DVBQO acetonitrile, and Conpound 88 purified via
reverse- phase HPLC. The final product is observed via

LC/I\/S(lOm'nTFlbr iontine=3.76er Vi l e
mass i s (MtH) 10 Exanpl e 88 ar n
of Conpound & ~N S~ HS N

(N) NN - (N) 1HC—NH—Be>N/OS s*H oc O
85A 88A ng th met hods descgFhed hn Exarr;ﬂe]%
and Exa and 15~gubstitutingg_/

5- am no- 4-\net hyl -t hi o ene 2-carboxylN c acid methyl
ester for/mE®hyl 3- ‘??o 2-t hi opher rboxyl at e,

Compound d 461 was prepared The final~ product is

observed via LU I\/SBGAO rri n TFA, retention tB8e = 4 06
visible mass is 458.22). 20 Exa rrE

Pr oGAMAQUAK BFA &ﬂammel 36 W@ wessredivpin &1 TPATHO (1 mL) and

allcﬁgﬁc? &gﬁo}_?tggéﬁﬁ%ﬁ]pp&%&fg for 2 plgﬁrla JI_'fhe reaction is Jubhehdd with 1:1

acetonitrile:H>O (1 mL). The solution was concentrated in vacuo, taken up in 3:1
DMSO:acetonitrile, and Compound 88 purified via reverse-phase HPLC. The final
product is observed via LC/MS (10 min TFA, retention time = 3.76 min, visible mass
is (M+H) = 444.20).

Example 88
Preparation of Compound 161

>’N N Ny—NH Ny—NH
Br [Nj 0 \ s N 0 \ s [”]
éoc (o] Boc 0
85A 88A 161

Using the methods described in Example 86 and Example 87 and
substituting 5-amino-4-methyl-thiophene-2-carboxylic acid methyl ester for methyl 3-
amino-2-thiophene carboxylate, Compound 161 was prepared. The final product is
observed via LC/MS (10 min TFA, retention time = 4.06 min, visible mass is (M+H) =
458.22).

Example 89
Preparation of Compound 90
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88 90 To a solution of conpound 88 (0.014 mmol, 7.6
mg) in 2:1 THF-H20 (1.5 nL) is added 1 N Li OH(aq)

W@ 200883470mol , 31 pL). The solution is all owed PCI/E$1007/022827

at room5 tenperature for 18 hours. The reaction is
then acidified to pH = 4 wit¥¥8 N HCl (aq). The
sol ution was concentrated in vacuo, taken up in 3:1
DMSO: acetonitrile, and Corrpound 90 purified via

rever se- phase HPLS final product is obgervefyia
LC/I\/S(lOmnTFA |ontirre:341rri,vle
mass is (Mt 10 Exanpl e 904 padat yon of
Conpound 89 S N—+—S>NH N H N YND NH
EN O 89 Usin thod

descri bed 'n an‘pl e nd substig ing conpoung 161

15 for ¢&ompound 88, Coh}pound 89 was yprepared. Theg
final prodgeO is observed via LC 90 min TFA
retenti 6nOtime = 3. 76Amin, visibleMass is (MH) =
444.33). Exanple Preparation of Conpoungg85 WO
2008/ 054701 PCT/ US2007/ 022827 129 0 0 jp IPH ~N

H _Tera gollition-oNtorapdund 88 (6101BanmdbA.8ng)Tin 2at §'drlH1H|g@r(1 5 mL)
is g;&jfgjg ou@‘?qi@dégb%%'plgﬁ? L) 3ci’hm‘:’.a)olution Is aﬁo&ved% stir at room
ten$péf§§d"r¥'fo:i $OhBUAZ OThid redciiBh et QaIRba S PRI £ A BB 1IN HClg.
The solution was concentrated in vacuo, taken up in 3:1 DMSO:acetonitrile, and
Compound 90 purified via reverse-phase HPLC. The final product is observed via
LC/MS (10 min TFA, retention time = 3.41 min, visible mass is (M+H) = 430.11).

Example 90
Preparation of Compound 89

O /V?\
N N
S/\HLH S H l

— — > =N N
A () ()
H

S / H S
o)
. O TFA HO
\
161 89

Using the method described in Example 89 and substituting compound 161

for compound 88, Compound 89 was prepared. The final product is observed via
LC/MS (10 min TFA, retention time = 3.70 min, visible mass is (M+H) = 444.33).

Example 91
Preparation of Compound 85
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5 mol, 19.3 ng) and NaH (60% wWw in mneral oil,

0.256 mmol, 10.3 ng) in DMSO (1 nL). The resulting
w@oioensonm i s heated to 1002 C for 18 hours. TheCT/US2007/022827

reaction is diluted with H2O (20 nL) and frozen in

liquid nitrogen. The sol vent12% then removed on a

| yophilizer. Wien all ice is renoved, treat residue
with 9:1 TFA'H20 (2 nL) and stir at roomterrperature
for 2 hours. T@e S ion was concentratedg n

10 taken up in O acetonitrile, and

purified W r sg<phase HPLC. Thesi/ﬁtqrajb |
obser ved LC/'MS 10 min TFA, retent = 3 08
mn, vi S|g)}’z nass |SJ1I\/HFU“_:‘7PO npl eﬁz 5
Preparatldn of Co d 84 S ~0 N"HN N C)

~HNMNM NI CNJ Boc H85A 84 T asolutlonofH
conmpound 85A (0. 064BaSol, 30 ng) in toluene (2 nL) is
added DI EA (0. 0OggAnmol , 12.3 pL) fol | oned 35/
C—(lH—pyrroIo[23b]pyr|d|n5 20 net hy

(0. Gp2 felgtion mccn@pourm&we@c@g%mm@ mmsﬁdntQMSQOUGNL) is

ol attefyid Sqiof oPaheRH eSSt it Kisoehierispo. 128

mrhéls i 91 &mighland NEH ?60% w/wlinAmirkbal(all, OLZSGBmﬁlcﬂt 1(D Badgpin DMSO

roomtenperature for 2 hours. The solution
(1 pvac diverresulting soltionds hlegr@ghtqﬁpq%p $0or118 hours The reaction is

{ r ur
BRI Fend o PHTRRI ABheR 144 S8ty e omove
on%BbeE}ﬁlhﬁer( WhenhnalliEdis rerheved, treat regidue WithD: MTFA:H,O (2 mL)
visible mass is (M = 434, 28 V\D 2008/ 054701

anghtiy abaseT tenpe relgo%ﬁmm &heso '-@IQMNM’)%Q{HW@ ffhvacuo,
takgh I 1 178980, 88cARNE, RS AHA Y 88 bEAed SEARE M hase

-t pacut ovirus expressi on

HRLG:t The dinabproducyiSBosewettvialdC/MS pPi®mimYFAS esteption tiche = 3.08
based on CDC25C as substrate (biotin-

mirsdsiviomesPinMEHRF 40ai1®k i al s and Reagents: 10 1)
CDC25C Ser 216 C—term Bi oti nyl ated peptide substrate
(25 ng), stored at -200

Example 92
Preparation of Compound 84

&*Q B
TR Ty (?

85A

To a solution of compound 85A (0.064 mmol, 30 mg) in toluene (2 mL) is
added DIEA (0.071 mmol, 12.3 uL) followed by C-(1H-pyrrolo[2,3-b]pyridin-5-yl)-
methylamine (0.071 mmol, 11 mg). The reaction is heated to 1802 C for 40 minutes
in Biotage Initiator microwave synthesizer. The reaction is reduced in vacuo and the
residue taken up in 9:1 TFA:H.O (2 mL) and stirred at room temperature for 2 hours.
The solution was concentrated in vacuo, taken up in 3:1 DMSO:acetonitrile, and
Compound 84 purified via reverse-phase HPLC. The final product is observed via
LC/MS (10 min TFA, retention time = 2.65 min, visible mass is (M+H) = 434.28).
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C, Custom Synthesis by Research Cenetics:
bi oti n- RSALYRSPSMPENLNRPR 2595.4 MW 2) His-CHKL In
wolouses47ot P976, 235 pg/nmL, stored at -8OC. PCDURBS7/022827
(wi thout CaCl and MgCl): G BCQ Cat.# 14190-144 15 4)
SPA beads: Anersham Cat.# SH8032: 500 ny/vial Add 10
nmL of D-PBS to 500 ng of SPA beads to nmake a working
concentration of 50 ng/nL. Store at 4 0C. Use within 2
week after hydration. 5) 96-Well Wiite Mcropl ate
with Bonded GF/B filter: Packard, Cat.# 6005177 6) Top
seal -A 96 well Adhesive Film Perkin Elnmer, Cat.#
6005185 20 7) 96-wel | NorExamplen83 Wi te Pol ystyrene
Pl ate: Corning, Cat MyCl 2: Sigma, Cat.
M 8266 9) DTT: Prorregacq%gfjsy‘\/ﬁf%@ylo) ATP, stored at
4 CAn$h YD ags%h» \ﬁaé\dé3&6péé)théi3tﬁﬁzé‘éf Peséﬁ&%aﬁm& -CHK1

am Cat. Fi sher
exmeseeni urf the bamnowrusweszsian ssstemBMnH%ymmM:e and a

. Cat  # 0 [ o) V\hlttaker Cat .

b'°§a X'é‘ﬁ%%mf%b ?Ebé%% asfd’(S’SHaP IMMcHEM, Cat . #
Culture Grade Water, 500 ni:

RS@?@%EWP EM?I—% 529 02 30 Reaction M xtures: 1)

MatemmlsanBLF_Re ent§0 mM Tris pH 8.0; 10 nM Myd 2; 1 nM
1) b e e Bl e b s as Y58i0)3! S at 20
C, 'C%s'tcﬁﬁls;fnﬂ%é@b%lF&ﬂs@aP&ﬁG*ehéﬁcéS%tfﬂh@&Y%P@WbQﬁ’&NRPR

For 1 plrate rxn [ute L of 235 pg/mL
25%4sNMék in 2 rrL Ki nase Buffer. This makes a 31 nM

2) chifsbh ) Hiaden 106 Pog, 285 fighbbesiofd el AP od
T
4) oSPA hmgidﬁ_ Apegrshdm, ﬁam#lGlP@O%ﬁLS(B@ mage@aBuf fer. This
71 ndto Dt b Bdlasob ol SPARRds pmale Aneoring
( CoFQ;ice'S'r}tléé{é gﬁpﬂgrﬁﬂ) Shéif'eI atl o0 ukseHithin BNV after hydration.
5) 96-Well White Mlcroplate with Bonded GF/B filter: Packard, Cat.# 6005177
6) Top seal-A 96 well Adhesive Film: Perkin Elmer, Cat.# 6005185
7) 96-well Non-Binding White Polystyrene Plate: Corning, Cat. # 6005177
8) MgClo: Sigma, Cat.# M-8266
9) DTT: Promega, Cat.# V3155
10) ATP, stored at 4 °C: Sigma, Cat.# A-5394

11) 733P-ATP, 1000-3000 Ci/mMol: Amersham, Cat.# AH9968
12) NaCl: 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 pug: 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 MgCl,; 1 mM DTT
2) His-CHK1, In House Lot P976, MW ~30KDa, stored at -80°C.
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P33-ATP (20 G ) in 5 nL Kinase Buffer. This gives a 2
gM ATP (cold) solution; add 50 Unell to start the
wo e@sds4om  Final volune is 100 j U xn so the fiPai/us2007/022827
reaction concentrations wil| be 1 MATP (cold) and
0.2 C/rxn. 5) Stop Sol uti ont315 For 1 plate add: To
10 mL Wash Buffer 2 (2M Nad 1 % H3PO4) : 1 nmL SPA
bead slurry (50 ng); Add 100 Uael |l 6) Wash buffer 1: 2

M Ne@M 1§ redairbd ol iyfetd Pasmﬂe bohéls,of 1-5500BEOM. Fesaylate (100
Procedure: Assay Fina onent Concentration Vol une

rxnEHkute Snaloof 335 uQAmL (i)ﬁamM)dstmgk n Zmanlr(aﬁ@oBmO)Thls makes a
0.3 I -SM i/ 33P- ATP 0.
31 R TsE, Adg el nirwel BVSalés o thal srrcioB denceRisation of 6 M
0 pi/rxn** 20 WD 2008/ 054701
S@@/%%g‘ﬁgg%béqt’gg&* ?ot al reaction volune for
assBiluts*CBO25C ek dq/mlll (B85 yime) stbck andistereiatn20PC. For 1 plate
reaction (after addition o sto solution). 1) Dilute

(1 Qﬂomtpbuddu;tetw ale of eﬂg/ounpemdeastochm 2 minKinase1dgtfemehis gives
I ] 0 trat f
a 1,925 kMot Ade 2B audnin. [This Makes g iranehaian Gordgantiation of 385

dd 10 L 10% DMSO to positive (CHKL +CDC25C+ATP) and

negative (CHK1+ATP only) control wells. 2) Thaw
4)eA1'?rM|xon ice -- d| | ute enzyne to proper concentration

in kinase buffer (see Reacti on M xt ures) Eﬁnd di spense

20 Eot b Plater 108Inn): silute 405 Temdl AT (ol siopisanich il fresh
Pagpt T '8 Kflabé BT DThHvds 82 Kt Mg Souon
add‘v\glbl pg_:/waﬂ% 8t thedeadtbrtlLFinal Baamdas! f0vr ull/fd S8 &1 final reaction
concentrations will be 1 uM ATP (cold) and 0.2 uCi/rxn.

5) Stop Solution:
For 1 plate add: To 10 mL Wash Buffer 2 (2M NaCl 1% H3POy) :

1mL SPA bead slurry (50 mg); Add 100 pl/well
6) Wash buffer 1: 2 M NacCl
7) Wash buffer 2: 2 M NaCl, 1% H3PO4

Assay Procedure:

Assay Final
Component Concentration Volume
CHK1 6nM 20 pl/rxn
Compound
(10% DMSO) T 10 plirxn
CDC25C 0.385 uM 20 pl/rxn
13p-ATP 0.2 uCi/rxn 50pl/rxn
Cold ATP 1 uM
Stop solution 100 pl/rxn*
SPA beads 0.5 mg/rxn

200 pl/rxn**




10

15

20

25

30

4) Dilute ATP (cold) and P33-ATP in kinase buffer (see
Reaction Mxtures). Add 50 Uwell to start the

wo e@svsom 5) Allow the reaction to run for 2 POIDS2081/022827
roomtenperature. 15 6) Stop reaction by adding 100 L
of the SPA beads/stop sol utib¥ (see Reaction
M xtures) and | eave to incubate for 15 m nutes before
harvest 7) Place a blank Packard G-/B filter plate

* TotHl PeddtRnnastume fbt sy, terihglereabBsTk 26IdmePatatefmination of reaction
harvester) and aspirate 200 nL water through to wet

(aftes @dgitionegh sty sqlkienbut t he bl ank and put in the
Packard G/ B filter.plate.  20.9) Aspj A
1) ; Bl rpaiinels o' FsiretcioenGRudtls N383t6fGz¢ BB - this wil give

a fiﬁfbl\ﬁ@@ Ronéenithtidh 8M Makthe Rﬁ."‘DIsbeﬁMi g‘)@cﬁg_z{x%%b'ﬁ%priate

Allow filter plate to dry 15 mn.

wellopSadi 0 ALatIBIDMEDoto positive (THKH eCOL28G+ATRBandmegative
filter plate in Top Count 25 Settings: Data node: CPM
(CHKd+8 TRRMYeontigd Wedls. SPA: P33 Scintillator: Lig/ pl ast

2) cifie@niferon KR RS ol PopRY popctiniglofiiRRIRRe bufer

(segemeagticriMi@a@’) and dispensatam pif tweaéh pelint seri al
di lutions of inhibitory conpounds. Concentration of

3) cbhpwihe Bigtinyiated substigiel orstcesand diliie imbkinase byffer (see Reaction
.cal cul at CPM of t ed. I di,Vi b

g, Ao b SIS RO Bt Sl Rio

Kiﬁagquyﬁ%%@@&l% val ues, the dose-response

curves were en fitted to a standard signoi dal curve
4) Dithté TP (cald)eend@B3-Add? invkidasy butier (seedReadtignddixturas). Add 50
Lflwr]}’jll si.s. Sel ected Anilinopi perazine Derivatives of
K %r%%@ﬁtﬂe [9RRURNi on, when tested 5 using this assay

o A 30 s R ) i {© 2o

6) CohdpTigdctibObP:adaire] 100 RLveishe ISPrebeadd/stop\dolutdihd(sé@ Reaction
(Pharm ngen, La Jolla, California) by PCR wth the
Mixtiers)iaswl leaves thinsubaterfer A 8dniautes befere Rarvest

7 FRER A AL RTER SR bV BN ppoan

plat®Karnugzsery bnd edpirateo2@)/nL3R3terthiduBh taiwdt théeystem.
addi tion of a haemagl utinin epi t%EJe tatg at the
nibeHeagt@rd GF/B filter plate.

8) chakp eyt therbiaRkand pyt |
9) Aspirate the reaction through the filter plate.

10) Wash: 200 mL each wash; 1X with 2M NaCl; 1X with 2M NaCl/ 1% 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 ICsp
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The expressed protein was approxi mately 34kDa in size.
15 ENZYME PRODUCTI ON: Reconbi nant bacul ovi ruses
wez@sessing cyclin E and CDK2 were co-infect eRCT/N81907/022827
SF9 cells at an equal multiplicity of infection
(MO =5), for 48 hrs. Cells W@}e harvested by
centrifugation at 1000 RPM for 10 m nutes, then
pellets lysed on ice for 30 mnutes in five tinmes the
vaIDé!s | the dogeLreepoiisd psives weréehen fited & aistanddidigighmoigabéiirve
8.0, 150mM Nadl, 1 % NP40, 1mM DTT and protease 20
ang Mpsoalursswerndervad by Aealiness regiession:aTIalsIsy
Germany). Lysates were spun down at 15000 RPM for 10
m nutes and the supernatant retained. 5nL of nickel
beagslelctad Aﬁmﬁogipbﬁéznﬁé Dehvathald @f)thwr@sermsmmhr @en tested
tinmes in lysis buffer SQ agen GrbH, Cernmany
usingithis Asisay waevided iQsotvaluaseranging fsemrahous pdvlﬁgtabnut 1o uM.
a final concentration of 20mM then incubated wth
the nickel beads for 45 mnutes at 4 C. 25 Proteins
were eluted with lysis b [ePgd ai ni ng 250nM
i m dazol e. El uate was dil%)iéjge overnight in 2 liters
of kinase buffer contai lCBDK2ZAR8AN is pH 8.0, 1 nmV
DTT, 10mM MgCl 2, 100M sodi um orthovanadate and 20%
__@U‘I.C@VtFRUS EOMNSTRUGCTIONST edCyolirmEiwamtionat into VL1393

le 95 WO 2008/ O5ééx01 PCT/ US2007/ 022827 34t’_Aﬁ .
(PRATHRO 4 JPTke By B GH o8 g apTop AbBIS IR sesidues
at ﬁ%%é@o"%gﬂ#ﬁ%ﬁﬁrtg%ﬂ%\g:})rﬂrﬁghﬁf\rlgévﬁ%l% %.%%é%@seksed protein

wadidppreximateln 46kDal CDKAweas clahedintop\VEa 3981y PORKwitashe
ad&ﬁé&%%ac%%ﬁ gl Segbamgpg%iaf MH y: obais? @%%@@YAS)
Tha &% 'é%ehom %%edpﬁﬁﬂ?%@axq@ﬁﬁ'#?%? %?%:ab%j e

‘ o Ep o PRCL RV G phsteBsiciein f and

Cm@weaéJbs-umeaéanhfoaSFg ’8lls Epan eqohl &nunmﬁelty @famtednan (MOI=5),
20 L of the 50 g/ nL enzynme sol ution ﬁﬂoga enzymne)

f0fzﬁ$d"§0 Gellsiwenecharvested by gantifugatiena Hﬂivléorni G atinutes, then

pefilEaEBfBH BEitohd Mihed g S heRENOErid ot §EF puter

comdmnﬁg 80mM Trig pH-8 T, 1B0MMANETIan%, NP4 Fmiaf DIFRardlprotease
(from Amersham UK). The react]on was allowed to run

inhslgjtorg (B@@ne Riagnestics Giplelr aManahemh Geraany) okysates were spun

dogh BB IR0 HRutesting e daidath fRARBUILAY of nickel
beads ¢ipt o itere! SFEt eslisPRArd erhed ithea thnes ﬂhlayms BflerfQiagen

15 m.nutes. The SPA beads were then captured onto a .
GnolgHgprmany)simidazele Wﬁ%@gd@ﬂ%‘ém bredewirys sypatpatant 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 -70°C.

Example 95
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Life Sciences) using a Filtermate universal harvester

(Packard/ Perkin Elnmer Life Sciences.). Non-specific
wGar@sassonere el imnated by washi ng the beads peI/U82007/022827

with 2M NaC then twice with 2 MNaCl with 1 %

phosphoric acid. The radi oact34e signal 20 was then

nmeasured using a TopCount 96 well liquid scintillation

counter (from Packard/ Perkin Elnmer Life Sciences).

| CO DETERM NATj o Byefiy EADDRIEK St AsayS Pl ot ted

frominhibition data "generated, each in duplicate,

f r o@y8lip E/CDK2ckinade aiséaymvmre pn‘rformeldhntlmw)prcten'pbmddm 96-well

plag%]f nr%wiﬁigt | P@%fﬁaﬁa ’ng ! %qt fvggﬁlﬂa e§’:t %. k| nase
COH&%H‘T&?%HB%! 56 C}&/FHCL M%ﬁfsaé Stqﬁmtﬁﬁmg-rﬂrﬁﬁf‘fﬁf@ﬂ dé §590 mM

response curves wer

MgGIanaarcD ¥ T gamd 0 nmmrsuauunaodhéﬁ'r%daaé Ukt ¥distrale useé ih these
by 'nonl i near regression analysis. Exanple 96 30 MEK1

redttioas evassa biotinglazexd feplider GérivdralaAai ore2 8 Zffom3amersham, UK).
Full -1 ength active phosphoryl ated MEK1 was expressed

Thasubstsatervas thawed on iegyead grieedita %Wéekwaﬁf)btﬁﬂﬁf Compounds

w8 0k EARSE) Bl il 9 BT kg pgton.

20341 dfMfe B nd/mLSeNB/nGé sBlutibh 1 §FofEnzyRE) land 20 IGofNELQ M
\;\ﬂg_s t hen pudrllfl ed by Ni - NTAga ?Eoltyygﬁ)ormt og?aph "

substrate setution Viergeamixed, theat cambinied omittt a)@pb.pjf;duluted compound in

Ful | -1 ength nurine catal ytically inactive ERK2K
eaglmwell faptesting. Thei K\@aﬁ%feﬁ%%msrﬁtﬁﬂewmqubm 50 pL. of 2 uM

ATE ST o ATF Rk AEesaBb M, UBnfF fiin wes plgmed to

rurFfora%hdurdst roém%ﬁgjé?é(hﬁé eFhefdabtior was %Ra;iﬁé@ by %?/dichr;_zoo uL of

thioredoxin ta fusion protein and purif
stdeWfﬁa‘rfoonlalmngm ot ign20H 00f dindvAeEP b@mIVbEBTQ iaad 5 mg/mL

o SIS oS MR EAR LSBTt ORE1 i, e S

be&&é \Ne"f‘l\/éE }t<h'1’é‘_h %é’pf\;ﬂufzég K%Iﬁjé &g@?ﬂv%ﬁgﬁ/qgﬂﬁ [ﬂh@d(F‘?afcngH/PMkln Elmer

Lnfe@mﬂm@tusmgca Ediwrpateoumlyerglahb@wedter (Eanharnfﬂerkmzlmer Life

SoigcRR N6 S OMAlp e 2ER naian By Jresjag Y Beads fiee with
2MPNa et tHer ﬂﬂcé’@wtﬁ@ M RACLwhRt194 Bh@§|9t'ik5ﬁd ScidCThe r&&oactlve signal

transferred to MIIlipore Miltiscreen-PH plates and
wasdbebam@swed usingi miﬁop@ouot 36 well liqaRksuimillatinnicognter (from

act.lvihty was, estimated from
PabRai B EfnE I SEENERD. Coher ol b 30 L of 1. 5%
ICK; mEnmNAcn@Nsi %%e%@ﬁgn&eéu%b |wé?§fr}k6tﬁacﬁﬁ6mtlhﬁibltlon data
‘of enzynme. Stop ?nat es were washed three tines
T

genaied gdaht lnaiupdmatm mo8 Pt seriphdistiensiot infubitory comypounds
ColrPEhfR4fish BYeMBoURS 2R sbhdu 498K PY ARS8 BBAVA Lalculated by

CPM of treated samples divided by CPM of untreated samples. To generate ICso

values, the dose-response curves were then fitted to a standard sigmoidal curve
and ICsq values were derived by nonlinear regression analysis.

Example 96
MEK1 Kinase Assay
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20 of scintillation cocktail was added to each well

and 33P incorporated into ERK2ZKR was detected using a
w@aloBast7M cr obeta 1450 JET scintillation countBCT/US2007/022827

Percentage inhibition, 1C50 and H Il sl ope val ues

wer e cal cul ated using Act|V|‘tC§53ase software. Sel ected

Ani | i nopi perazi ne Derivatives of the present

i nvention, when tested 25 using this assay, provided

I C59uw4ér1$§ﬁ actve) pﬁ@sFESHd??laPétDMEKlﬂwﬁMetx?réﬂs@Utaﬁé)@XMistidine

Gener al ocedure for MEK1 TdF Assays 1 M _

taggnedtn;ptelmvﬁélsﬂql\&laﬁ WPy haetlevisuminiectionraf diitfrive cellg co-infected with

b%%ﬁk&i’l‘% E%P%%S¥_r agﬁ%i $8H?tﬂggyd)ém§;{§%ﬁaf qf e%l.lmllhgrams of

acti’é NN ERY Was Hen |ft51§)b Ni-RTahaffiginP6higmdto followed b
| ate. The plate |;m‘\3\o 20 8/ 054701 PCT/ US2007 2¥ y

gelfiatioeahematggepbyr Fitlrlepgthamuripe sataivthallwnactlve ERKZKR

whichRARE e Sing i S BB gl AR EHe g R LsE R o substrate

ERKZK R QvasedXprégsdd oo vetds pET AL inl [FET@anducdeBL21D3 E. coli as

exported into an excel sheet and subject to a custom

a bietinyéated; 6X histigdinpoand mme@iomﬁaegeq‘cﬂusmm preteineand purified by Ni-

NTh R Rk o8t AOUR A by A B BBl Rforhdograpny.

Kinaeaehetbri¥ b PG e indupieate/mtd Y6swdlf pibfee dﬁ's ﬁé‘i well at 25
i nvention, when tested using this assay, provi

°C ‘ieﬂ &mlmar@ld@rfsnsjed aba0tnM FM&MEMQQtuMGIRMKRERWIPé’P 10
10,Leneral Procedure for Delfia Enzyne

uCA@Lu ¥ RFAKR A0 MM Mgtz . Qé‘r’/s/ﬁ'@rimtlc%‘-f'd%ohﬁﬂ‘d RIET \@smM

HERESPR 75, VST nrab It GOk BRs el Se: eH A B6WA to 0.08
nM, ”I’Qin@sé'r@é‘éﬂor%%r@os?@pﬁ&?ﬁ %ﬂ@ltféwdé%@) clb %@ 5% o-phosphoric acid,

determ nations) were run. ctivat I nant
trahsfmaredl\rﬁmlnll(obrm Mutiisgreen-PHplatesane inoubatezhfor Srminutésto allow

SRR BT MY Yeoresita ad o Pigriactiated reactions

B P o LR Bt saaon o

ensyhs! lSIb@péiRtSla(és wefs washeéd thresaimebyg eaguuwh ifiltration wuth 0.75%
which contains a biotin |label. The reaction was ru

o-phosphotie geisioliowad |bgrtweeNashese@|ﬂ200ﬂ%@ﬂh@§ol and md@ﬁd S0 pL

of DGR R H8o b BB W AR fferBore 88 ik Ehcakm

wasRpitédtad Esirry a WdIEEAViceOdth 1Bt FE N saiatiRdton ddurdés BFercentage
buf fer (Perkin-El mer #4002-0010). After one hour of

inhiitien, rl@saﬁmﬁ stihslopervales wee calewateg wsing AstivigBasessaftvare.
were washed wi th DELFI A wash buffer (Perkin-El nmer
#4010- 0010) follow ng which DELFI A assay buffer

conGelgtited Aailinopiperazine Derivatives of the present invention, when tested

using this assay, provided I1Cso values ranging from about 10 nM to about 100 uM.

Example 97
General Procedure for MEK1 TdF Assays

1 uM protein was mixed with micromolar concentrations (usually 1-50 uM) of
compounds in 20 ul 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
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25 phosphot yrosi ne specific antibody (Perkin El ner

#AD0040) was added to the plate and incubated as
w@bwsesf7or one hour. After a second wash, the PCHUSN07/022827

were devel oped by addition of Perkin-El nmer

enhancenent sol ution (#4001 1351)10), foll owed by a 10

m nute incubation with agitation. Europium

fluorescence was read on a Victor 1420 fl uorescent

sedléd by olefrdtrips Bed ptaved infd thetmooyaled OHromMoa) BloRad The

determ nations were made by conpari son of conpou
fluerepeenas intensitiag,aretmoniteradiat @ve BoPbr 8l ncrempent dU”nQ melting from

25 iﬁqslgﬁoa’gﬁ' e %Vﬂe%‘?%%% é&%ﬁé aﬁé{%fgh%tt%ﬁjd[ subject to a custom

curvB \fitiid algorithhe fo HeAve TdFUcd valubb] AllTdRKd valus iseé an error
| G50 val ues ranging fromabout 10 nMto about 100 M

margia g ~608e dge te, uvperrt@mmw@h gher amhawa%anmfdmdmg

Assay Aurora A kinase assays were performsd |n Iow

e ogelbied BplindnRaiiriss, DeBuive.of B8 mi it iNRritioh, when tested
usuégltl‘ﬁ%%‘ésh?l prﬁgﬂoédmlgé’% fﬁ@lﬂ%ﬁbﬁ\ éﬁél?telnﬁy%'éﬁb%t 100 pM.

h reaction consiste enzyme 10 (Aurora A,
Upstate cat#14-511), 100 nM Tanr a- PKAti de (Mol ecul ar

Devi ces, 5TAVRA- G?TG?R%ZS M ATP (Roche), 1
m\/IDTT(Plerce) and ki r (10 mM Tris, 10 nV

' (
Myd 2, Gsnsualc)}emn@éure@w ME1 Deifin EngymeoActivily Assay
cont ai ni ng TAMRA- PKAti de, ATP, DITT and ki anse buffer
vverTéhe intibiterg efvﬁet:hoflcompdumds wels determineld withea BELESA (Perkin-

cdT e i B G oS ool o
end 051 SRR e ) RSN T OOR At

hurinfathEKA (Smasninlarf fmal Bﬁnd:emmtm‘rﬂm bufldr mntalinmg Hepes,

After an 2 0 Qres ari z
maghe SR NP AR hESOMARMATP KbTa/oneal 4 caBremEaion) was
preffeu et RrioiiikeEIA0R fdaiftaRe Baami P afiion of the
reopmblnamthEKd)substrlate ERfe(it micxemelarHimakdongentradion), which

coRTRCK B SRS, e rudhaToh R 5 SbatHHhge for 0
mlrﬂﬁég & v@ﬁicﬁ'ﬁkﬁé’ﬂfb r%achéw WalsQd6Phedr by BFaASER bf réddtioRMiiquots to
Tant a- PKAt i de ( Mol ecul ar Devi ces
R@HEMWRN@DWS (Berkin-EftRe( kb1 73477600t/ comtaining DELFIA
aséaF;i g&f‘feer)(Peﬁgrq-Elmer #4002-0010). After one hour of binding at room
temperature with agitation the plates were washed with DELFIA wash buffer
(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 1IC50
determinations were made by comparison of compound containing assays to

reaction controls.
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ki nase buffer (10 MM Tris, 10 mM Mgd 2, 0.01 % Tween

20). For each reaction, 14 | containing
WA 200R0s28At | de, ATP, DTT and ki anse buffer werRCT/US2007/022827
conbined with 1 | diluted conpound. The ki nase

reaction was started by the dition of 51 diluted 30
enzyne. The reaction was allowed to run for 2 hours at
roomtenperature. The reaction was stopped by addi ng
60 Selebh¥d hﬁmﬁéglbéra&@% PeAdatives &ftﬁgfp?é§ér\t¢nvérﬁ|6n79¢hen tested
buffer A- 5.3%buffer B) 1 X buffer, 24 nmM Nad ).
using tthis aa;sa;a,oramwdeddcsavaﬁmszmmgMamv 105ah0/ axeg 100 uM.
138 hours, fluorescent polarization was neasured using
an Anal yst AD (Mol ecul ar devices). 1C50
Det erm nations 5 Dose-r esBOm ves were plotted
frominhibition data geng—m‘e@%h in duplicate,
from 8- poi nt seri allnMitrotAuwroradidR Assaysnpounds.
Aumoqanbsgyl on of conpound was plotted agai nst ki nase
activity, calculated by degree of fluorescent
guirara Adinase assaygavareqestorosd in dow @sotetmlamdlng 384-well plates

(YRR 3AoEHE o BB T, 1o ehtes

100 DMSTRI0 HegiFHtsi6 conceritthtmal _\Eacm reﬁeh@@b@ﬂssted of 8 nM enzyme
Ani | i nopi perazi ne Derivatives of the prese

(Ayratafis Upstateueal et 'Bd"ogﬁM@amﬁisP'@A%Qﬁ/ Molesvian Bevices,

STARIRRATEAASIGR0L0N 28 vl ATV [ Fo@nh s DI (Pierd) End

kind8é buffep{ 1eemM TAS, f@mm%g&@somf%hﬁvé&ﬁéw Fdtfeach reaction, 14
treating or preventing a Condition in a patient.

u Gpdaining TAMRARSIAtiled AJIRs &k apd kiansednifter were combined with 1
o 4TS e A o TSR g o ¥ e
en%&rﬁliéqgrﬂga%&{)wﬁg AREWBL 6 'rars Fot dé Eo S?t B8 Edm Rature. The

I's ITncorporate erence

rea'Eln@ﬂthwlétopbe&’b?\aﬂdﬁngDBO of IMA%éﬁd@\(aSzmﬂ lesads memrégresswe

The Anili no ;eram ne Derivatives are useful for

(94. 7 elvufiey Aord.-BrtidfiariBigl X butier, 24rmMoNaStu| Afterdnsadgiiona 2

ol B SR Yo g R A B RN

devigegh ovascul ar disease in a patient, conprising
adm nistering to the patient an effective amount of
one or nore Anilinopiperazine Derivatives.

ve exanpl es of cardi ovascul ar di seases
AukéAgﬁAg?éi/ preventable 30 using the present

rerbmllA kllmasé askaysiwdreggerforated infowedotetn binding 384-well plates
at her oscl er osi
(Corning Inc). All reagents were thawed on ice. Compounds were diluted in 100%

DMSO to desirable concentrations. Each reaction consisted of 26 nM enzyme
(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 MgCI2, 0.01% Tween 20). For each reaction, 14
ul containing TAMRA-PKAtide, ATP, DTT and kianse buffer were combined with 1
ul 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
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congestive heart failure, cardiac arrhythm a,
myocardi al infarction, atrial fibrillation, atria
wo bassoO®t791 ci rcul atory shock, left ventricul ar PCT/US2007/022827
hypertrophy, ventricular tachycardia, WO 2008/ 054701
PCT/ US2007/ 022827 139 supra&ntri cul ar tachycardi a,
coronary artery disease, angina, infective
endocarditis, non-infective endocarditis,
hoG! fluerasesnt fiiariRfIONOREs Meadured MsiAgHAARalySieADAMbIGcular
phenonmenon, deep venous thronbosis, aortic stenosis,
deyit@s)al stenosis, pulnobnic stenosis and tricuspid
stenosis. 5 In one enbodi nent, the cardiovascul ar
di sease is atherosclerosis. In another enbodi nent, the
ICSDaterimativhgr di sease is congestive heart failure.
I'n anot her enbodi nent, the cardiovascul ar di sease is _
cor Baseyespangeycunies wese plattedriremtinkihitionrdate gesatated each in

ety 2 58555 544 LLBBLBAFRELPGs EEEBh A o

compbuAYd wabypibRed aghinst Kinase deftivity) calduiite@bly-degree of fluorescent
Accordi ngly, in one enbodi nent,” the present invention

polarigaiierss Ta geperale I€ar values dhe slgsa-responseselinies were shen fitted to

2 S0 R o BRI Vb it Bk B ke egtession

an&lgsisvatives. Illustrative exanples of CNS disorders
treatable or preventable using the present nethods,
i nclude, but are not limted to hypoactivity of the

ner 904§ BN EBripRKE ST RERRTI Y bl e e SeprifferkiER, When tested
e e R K FA g FronFRBOM, | R iR 100 WM.
di sease, nmultiple sclerosis, Lewy body disorder, atic

di sorder, Toufette' ndrone, Par kinsaon di sease,

Pi ck's di seasese IO QRIeTaZINe et i a,

epi rRBAnilinBpibetatte Bérmativies cahii @defdl foPrd8ting or preventing a
depression, attention deficit hyperactivity disorder

CopditieD)in @patientent i a. | n one enbodi nent, the CNS

o anernsddsES A isdrPig a o by aHBASRALE atan effpetive
anmdudt beat Iéﬁf@p&i\é‘”hﬂtlinobmérﬁﬁe @e‘iﬂéﬂ@é incfudd, But AfeadRNited to,
or Prevention of a a Viral Disease Th

e
thosei discloped sy H5.Rateat NoaB 4l 8974 whigheisuncergerated dyiratgrence
he%{g preventing a viral 30 disease in a patient. WO
{58/ 054701 PCT/ US2007/ 022827

Treatment or Prevention of a Cardiovascular Disease

The Anilinopiperazine 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.

Illustrative 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,
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140 Accordingly, in one enbodi nent, the present
i nvention provides a nethod for treating a viral
waele®easEsoi n a patient, conprising adm ni steri nRCT/US100E022827
patient an effective anmount of one or nore
Ani | i nopi perazine Derivativeb3911|ustrative exanpl es
of viral diseases treatable or preventable using the 5
present methods include, but are not Iimted to, HV,
supvaventriedRir thchyeardia UsorohilY) arte My IitRé, BiHginaP Mf@dtiveSendocarditis,
Epstein-Barr virus, Sindbi's virus and adenovirus. In
nowrirfeetitroendegarditisecamicmyapalenqeripheral\artery disegsecReynaud’s

pheEBEhOT edr VerddshidthBEE a0 Sefiosk it ARNERRS buimonic

steRBBisVaid tebspitisternadisll for treating or preventing a
fungal infection in a patient. Accordingly, in one

enb iupne embodireept, hepardionascuias digeaseiis athesosnienosts.
for, treating,a fungal, infectiaon in. a patient .
conlt HEGREF BRRAIPEY tng SaEiavn8Bual RS S Gangestive hear
failgtd.ecti ve anmount of one or nore Anilinopiperazine
Derivatives. Illlustrative exanples of fungal -
i nf ltanether embadithent, the pardiovasaulae diseang i3 perongryeade
di met hods i nclude, but are not limted to,
'Sggﬁ%'rgi Il osis, blastonycosis, candidiasis,

cocci di oi donyrraatrent bY Pre¢enstion iof a ONSINIERIARFDSI s, an
opportuni sti ¢ Tungr_(including yeasts and nol ds)

muc dheAniisapiperpeisedderivativep areuseiti fordreatingasgreventing a

co AU I SBtEm (NS EaGT MATbl g o B semce
Rel atesrdirgly,li8 ofetémbbdintint ahBigiesént iletiton protidles a method for

Ani | i nopi perazine Derivatives can be inibitors, _
treating R NP disardabima patient, compasingrasirainisteningatocthepatient an

effifie ol oRfine SEARIA RoinpBeFabe B il .

pat (IRBirative 6RaMpRY of. CNS dissrderdwshtaBlelor réPeMabieising the
i nvention provides a nmethod for treating a disease

presenimalheds, imelude.tbutiarg net limitpd 4o bypoaetivity of the eentral nervous

syBhl FObort TR A e fErbENRL RSt bEisBRus FRlau gisease,
AlZPRimERs disease] amystrophicVgtefy eldresis (AL S), Crruedeldelakstsidisease,
to the activity of a protein kinase that

Huptiegioalisease, prditriptseinresigs|-avy bRy gisasdar, %{fgl disarder, Tourette’s
SypOr T Bttt Picks Bodre o HilpR abebe or ssizomhenia
epilépdys migraire, amxiad IbipSlRKisordd3 de pidssionCBKBNtion deficit
hyperactivity disorder (ADHD) and dementia.

In one embodiment, the CNS disorder is Alzheimer's disease.

In another embodiment, the CNS disorder is Parkinson disease.

In another embodiment, the 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.
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CDK6 and CDK7, CDKB; aurora kinases such as Aurora-A,
Aurora-B and Aurora-C, mtogen activated protein
waxewasst70IVAPK/ ERK) ; gl ycogen synt hase ki nase 3PCT/US2007/022827
(GSK3beta); c-Met kinases, such as c-Met; Piml
ki nases; checkpoint Ki nases, 140 such as Chk1l and Chk2;
tyrosi ne ki nases, such as the HER subfam |y
(i ncl udi ng, for exanple, EGFR (HER1l), HER2, HER3 and
HERA}:co |y riﬁ Wniererabddiatent ythei presati ingsntionqsrogidestd method for
I NS-R I IR and IR-R), the PDG- subfam |y
tregling alyd{ahguseage in g)p@,ﬁlgnb coppdsing administaring tathe patient an

eftb A bRy Sine s okt AnPPplpeiade DVEIE | ccent or

( KDRlustra v exampRis dfivivas disésdd froktable of pieventdblé Using the
ki nase-4 ( FLK- Land the fns-1ike t§r osi ne ki nase-1

pregeint methodsneludes bubaws: netrlispitachto, yHYshwaaripapiloma visus (HPV),

e, 855, EnatelT AR s b v Spendfils ™

t yr asbne eibvdimentielvirahgiseasEidRIVFG-- R, TEK, Akt
ki nases and the |like. In one enbodi nent, the present

i nvihanethepempiogingent thetvirglidiseaseis BPM.-ng one 15 or
nore Checkpoint kinases in a patient in need thereof,
conprising admnistering to the patient a

t her apeut i cJréatneéntest Preveitionbf QfF]ﬁgdl tafelctione
Ani | i nopi perazi ne rrvative or a armaceutically
accé bﬁaﬁ‘i werazml Derivatives e ,usg&btnrd@aimg or preventing a
ngiaﬂrﬁ {)JFW{? rﬁof I n anot her enbodi nent, the

|nven

ese provi des a net hod of treati ng, 20
or alcevtdivigly N oieasnBsdintght Othe fresémaaventiserovidieeth method for
with one or nore Checkpoint kinases in a patient in
tregtieg atfuagaldnfecionin a paignb eemarising adfglr&stermg to the patient an

etbRATRIER o, oFlbfe BB RrELnE Dthvalidde O
acc Histratiee erainplesdiiahgal infecions Héatﬁbl@oopreventable using the
st ereoi soner thereof. In another enbodi nent, the

presens Bathods ieluden byt 3 meldimitedtic, gsperailiasisiiagiomysosis,
caﬁ&‘u@ua%fs: %E&df&l&(ﬁﬁg@& f%bg@fﬁgﬂ :H(;btgfﬁgﬁ?ﬂgéﬁ?tan opgQrunistic
furgi (inoluding yedst®anhd anoldsk stucommybosis| mypetoenazi ne

or .a phar rraceutl .cally acceptable salt,

Derivati

pagqgo\(;geigpld%@y@(pms ﬁf‘gcﬁpé?éo HENQ§iSr eoi somer t hereof; and
at vvherel n the
ol P SPREEREHE 1R BhoBMIhiR0RT cARRllesist
Derivative and the at |east one anticancer agent

esyl t 30 t herapeut i -ff ct. In still an
ef eRting ,x." ase g t fity. %mtelanlnase

2252@?2&!%"% ?%'%‘s“"né“@g%%“%‘?Eg%ﬁ?%o@ibd%d?gg'am* modulators

of potéindanasestariBare usetd fohé&relting or pkeventing a diseagetelated to the

h of
ac{lwtyngfeadpFotglfw%nése mrgjpatlentg admi ni stering a

Accordingly, in one embodiment, the present invention provides a method for
treating a disease related to the activity of a 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
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therapeutically effective anmobunt of a pharnmaceutica
conposition conprising in conbination at |east one
w@ba@ssweuti cal |y acceptable carrier and at | eBGI/USI967/022827
Ani | i nopi perazine Derivative, or a pharmaceutically
acceptabl e salt, solvate, est4t, 5 prod rug or
stereoi soner thereof. In one enbodi nent, the
checkpoi nt kinase to be inhibited, nodul ated or
to, bzalm-dépdnd@jt@iﬂabesl(U:[H(S)tshu_eh_a%tlbKI1 MemK2,tdBK3, CDK4, CDKS5,
checkpai nt_kinase to be_ inhibited, nodul ated or
CDK&yand CRKT,LCRKRaunaka kinasesisyah asrurofard, pueerarB and Aurora-C;

mitg Q¥R el BB T RicBs M BRKN B BRORA 9y iGse Kiete 3
(GSKBbetay; eMetikihassd, suchast @MethRinPatkiadesa checkpoint kinases,
theraﬁeu.tl cal | effective anount of at | east one

sugthas |WGBK21;§YTQ§§FQ kinapes ssichastherbiaBeasubfamily (including, for

xR SRR PEF 1), BERZ HERT AR HERRE i sl spitamiy (ncluding,

forrxanie, INS.BNMGPARPIRVAER- R,HmbfPIQGFf subt@mily (iicludiky, for
or slowi ng the progression of, a di sease associ at ed

example, &QGgraWhﬁ and %ﬁtﬁt receptaren@SELRI ¢rkis apdiFildil) ithe FLK family

(nfffrge B Rmn s Whase BRp AL TREoRBE DB Jptal fyer kinase-
1(FAIK-h ), el pesradahase-DFLK4) artl e finsPilie tyesaine kivdke (fit-1)); non-
acceptable salt, solvate, ester, prodrug_or
recepiQrasPIRIRBIOsiR férfIses) foraamide Loikh Srnkrk Btis,Hesk, Abl, Zap70,
FoRpR P Ak An L B0 QR IR0 5881 hkind ipases suen

as MEGFIRD, RGP-RYTEK ! AKtikitades @nd thatlikent in need of such
treatnment at | east one Anilinopiperazine Derivative,
or K opdambediment ihe preseat fivaplien psovidessamethed of inhibiting one

or 208 CAeRABAF Ao A SR ATB R BRLy, oA dhp sfithsteng

theopatidnt acthetapsiticalynefféstiviel amoumedfa ilaest ekl Arsilinofipenadine
the at |east one anticancer agent result in a 25

Derivativghei@ iphagnaegyticajly agcemab%mlh spivals asters Rrodrug or

ste'?%&ﬁgmer% rggfi on provides a nmethod of treating, or
STOW ng e progression of, a disease associated with

onelrpanatheeentbodiments the prseat inveatio@praides a methdd of treating,
t hereof, conprising adm nistering a therapeutically )
or glpwing thePragirafion of. 2 ¢ireasmasspgaiad Withers ot meke Checkpoint
. i si PN inat , . , .
ingRER T 2 afiehin i LORRIAR, oafpRhinb &RMin¥ing 3 therapeytically
efféctiviel arapuptofeatileastoere AailinogiperazingoDarivatdeudi & phhsmaceutically
acceEt able salt, solvate, ester pro

acEqTaRBls, S EoValsk SR, DIRG9 98 FissagBemeEidIesbo7) 022827

IlﬁﬁllrL??czlE%F ﬁé‘i&’ﬁﬁdﬁﬁgﬁg '(t)l??ﬁ?e%enf MoehibRprdViddd A3%&hBE 'of #reating
one or more diseases associated with Checkpoint kinase, comprising administering
to a patient in need of such treatment at least one Anilinopiperazine Derivative, or a
pharmaceutically acceptable salt, solvate, ester, prodrug or stereoisomer thereof;
and at least one additional anticancer agent, wherein the amounts of the at least
one 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
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regul ated is VEGFR (VEG--R2), EGFR, HER2, SRC, JAK or

TEK, or a conbination thereof. In one enbodi nent, the
w@e@som70i nventi on provides a method of inhi bi PCHYSWHNE022827

5 or nore PPm1l kinases in a patient in need thereof,

conpri sing adm ni stering tot patient a

therapeutical |y effective amunt of at |east one

Ani | i nopi perazi ne Derivative or a pharnaceutically
Chaciysaihiekihg@seinta paténtah fieed shéreof, optiiriging@ administering a

ster eoi somer thereof. In another enbodi nent, the
thesapasdieally alfestivesampret ol pharmeseadigabeompesition gomptiging in

corfpy B Bk Bl B BRE B BB 1 one
Anilingpipetazite Mefivative @%ﬁn@t@@un@algné&wpomatsan%dwme ester,
effective anount of at |east one i 1inopiperazi ne

progeug erstefeocisemer rereakceutical |y acceptable salt,

5ol b eimerts 4 M ckpoll %R BTR oh 8o osbibgeo o
regiikitB@ds Chkil I eaahBther EmBsutiment, 1hé ehdtignadn@sesrheé infibited,
with Pim1 kinase, conprising admnistering to a

mo@uiate%prmui@t@a i8Chi@ch treatnent at |east one

CC @S@%pﬁ\%&?ﬁbgﬁg gﬁ/ ge’e?ehg E}’vgﬁﬂorg%ognﬂégé"%ﬁ?é{ﬁb& ¥ Irhibiting one

or fioPs 8ALSIABINAIRRIIRG patichitth Abed eRsTboh eenidirg &dvainistering to
anti cancer agent, wherein the anounts of the at |east

thegpatiential thﬂmep@calm eféeativeiarpeuntof at ipash enatAniknpniperagine

Defite e bhdffiare LBl putholeet, SLBRE sl Rladifo or

stepsslsomes tierg®f hod of treating, or slowi ng the
pro ression of, a disease associated with one or

nlanqkthﬁae@@odﬁngntpmq Rigsenhinyeation Revidss a method of treating,

o SR BT A A ISR AL e

kmaeébimatpaﬁemah riegisthe ASof ocemphsingadevhisteringya therapeutically
acceptable carrier and at |east one_Anil i nopi perazine

effgétrweva%t eratée%ﬁﬁ&ﬂ%@l!@q’waﬂa}"Ec@@ﬂv%tbﬂeé)fs%PhafmaceUtlcal|Y
ac@isBibSalSthte, BEBA bbPlg of LRIEALEREF indrbaf oof - 11

I nventi on rovi
met hroanethet eambdrrgem the present mvdnﬁ@mpmu@%w methed of treating

w th anéﬁ?rora ki nase, Eprlsm adm ni sterin

onger Mare eaaesr?ééec'@ﬁe%ws TR RS COTSNGALMInStering to a
pafigHtin ARBURA SAEh HeabREha b4 o ARIRGAREREA DEAlbe, or a
accep e sa e, ester g or

phaﬂmmtmahpacct@ﬁablefsalt soldate, eBMspromin@g addieresanlner thereof;
wherein the ampunts of the a

andat oA b06 AAGROREr ARG Rr 63906 PNeTain tBaamounts of e at least
on@'){dnld?)gﬁcbéiﬁéuﬁgL}E?@r;@?%‘é"f\p'ntﬁg athst BRe@inticEASEr £J¥nt 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
tyrosine kinases in a patient in need thereof, comprising administering a
therapeutically effective amount of a pharmaceutical composition comprising in
combination at least one pharmaceutically acceptable carrier and at least one
Anilinopiperazine Derivative or a pharmaceutically acceptable salt, solvate, ester,

prodrug or stereoisomer thereof.
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t herapeutic effect. In another enbodi nent, the present
i nvention provides a nethod of treating, or slow ng
w0 b@spsogr essi on of, a di sease associ ated w t hPCGHESN7/022827
nore Aurora kinases 5 in afﬁient in need thereof,
conprising admnistering at apeutically effective
anount of a pharnaceutical conposition conprising in
conbi nation at | east one pharmaceutically acceptable
car In §peciittlembobip@érits Othe tisingKinaSe barignahibaed vabduRited or
or a _pharmaceutically acceptable salt, solvate, o
regsdated is NEGTRGVEE FsB@KeEﬁEBnbiEFi% &RGf JAKerdiK, or a combination
the{?%lom nment, the present invention provides a nethod of
ating one 10 or nore diseases associated with a
cyclr endlertddanent 'tﬁ@ﬁ%seﬁ%ﬁéhﬁcbrﬁ‘?rovﬁ%’@ antdtRod B8 irhibiting one
a patient in need of such treatnment an anmount of a
or more Pimohlinases in apatient is needaherdaiopamerising administering to the

palita o oRERMER BBbCE e B TR Anlufeudferaging Dervative
or a’phadbéutifallptacteptableost, soRaEE bstapratidg or ReereseRier
thetc':’gg;;')ound bei ng an anticancer agent different from 15

Ani | i nopi perazi ne Derivative, wherein the anmounts

f the fi d t he, . d d I .
'n I Enthan b BRORSe R LR g B R P FEREE HindtRSY of veating
or SBwirthe o gfadsicH 60 alfiseef adsdcfited Withdrid 88more Pim-1 kinases
oncogenes that encode for protein kinases.

in apatientinmeed threeoh camprising edministegiogesthenapeldisally effective

amibEbtariSant o o Bips s Rerility, of A R =Bl

acéaptableasalt, B6lvate, RsrMepiodnay ar skerebisdMerthargotli sor der
in a patient. Accordingly, in one enbodi nent, the

pr e¥eanothay embodinentothederesgnhisvastion provides a methed gf treating

onBF g i< hsSBE R o AeL e EBEL B Miiiperng to o
patert i headict sObh tieadnenedatdaasteoriecAnMabpiperazine Derivative, or a
IllTustrative exanples of proliferative disorders

pharneageuticallaceariaklatsall solvaten gstarhprogrea enstereqinomer thereof;

o S Al B84 B et 908 g gt oo at s

oné Amillnopiperdgine Mdriaitive RAUHO it foast BHE @nfticancaraigemit $esult in a
30 atherosclerosis, pulnonary fibrosis, arthritis,
thesapeytiesefiectyl omer ul onephritis, restenosis foll ow ng

For I PHERctRS srBRmhat, T B SO BEMidesE Flethod o

treatifig, omsidwing the pedgrdssieast, a tisease lassdaibtedwitiejoaetoramore Pim-1
endot oxi ¢ . shock, idiopathic pulnmonary, fibrosis

. ) Y. ! ) .
kinggee e PalaNERI&ad hRERATsCMPHisiRg |gdimipistering 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
stereoisomer thereof.

In one embodiment, the present invention provides a method of treating one
or more diseases associated with an Aurora kinase, comprising administering to a
patient in need of such treatment at least one Anilinopiperazine Derivative, or a
pharmaceutically acceptable salt, solvate, ester, prodrug or stereocisomer thereof;
and at least one additional anticancer agent, wherein the amounts of the at least
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I nduction or Inhibition of Apoptosis 5 The

Ani | i nopi perazi ne Derivatives are useful for inducing
W@eooBHkd7i ti ng apoptosis in a patient. Accor dPCyU§2007/622827

one enbodi nent, the present invention provides a

met hod for inducing or inhit#4ing apoptosis in a

patient, conprising admnistering to the patient an

ef fective anount of one or nore Anilinopiperazine
on&AniMRIpipaziné Odiatiee apdahe &it 16RP ORE intisaACE dgeimt rédult in a

a variety of human di seases and the Anilinopi perazine
thenepeutme%qg., as nodul ators of apoptosis, can be usef ul

for the ,treatnent of .cancer..a viral infectio .

or eLARPET BoRRRRe G Vi Bissent Avinlich proVides.2 Bithod of weating,
or 5WiNg tHeapRgrédsicn bR i degsdlhssidted With &k BEmdKé AlPéra kinases

limted to system c | upus, erythematosus, autoi nmune
in anpatientdn ngednbetgafempiising administeringi althesapeutioaily efective

anfidhof 8 Shaghire QIR cOmbad B rolERY In BHipEHlig AL one
phéAl&ImaééMicamy géée;ﬂame! ddtiéeshd at ithdhehéAnilmopipe?a@sRe Derivative or

DS-rel at'ed denentia, Parkinson's disease, '
a phaymaceplicallylasceptable salbrapivale, ester, predrag qiisiereqisoseer thereof.

= e e A L AR AFHE b
or hfot6 iBcaskeBidssiciafetPritiiacs cih depeRdemaards, @omprising

infarction, stroke and reperfusion injury, arrhythm a,
adeninistesinglteraopatient in need-ofisiebdteatment 8o BsIoUNdIohadtist compound,

whigh 8l h RO Be AT PRHARUE ot BRETF et el BhPdhrabl'sar,
soNa&e Rt piRirGy HE 8&RE0i8Hmeh therBYE Gindaikameuat obatseastone
(including but not limted to osteoporosis and

seeencheompeyind dbpisecand eaginound bheing apiantisances, agepd difterent from

o BB P S 8505 B v

sed¥nd toPobORd agsuleinlethey@beéntiesefface. useful for treating
or preventing cancer_ in a patient. 30 Accordingly, in

one Tegifytlinamperazine Dewedivesicanaisg ba uset ferdghiiting oncogenes

3R 8 SRRl AR sGETB 384 e

C-Meg or nore Anilinopiperazine Derivatives. WO
2008/ 054701 PCT/ US2007/ 022827 146 Illustrative
exanpl es of cancers treatable or preventable using the

present Ko nt OFPHA Nt ofh PrififeratiVe Mol der

cancers o

ki dive, Anilinepiperauing Denedtiveisiage ssiul foratdatingrs preverting a
non-smal | cell | ung,cancer, nmesot hel i oma, and gi ant

prlierative disorder iRaapAtigM: neck, esophagus, gall bl adder,
Accordingly, in one embodiment, the present invention provides a method for

treating a proliferative disorder in a patient, comprising administering to the patient
an effective amount of one or more Anilinopiperazine Derivatives.

lllustrative examples of proliferative disorders treatable or preventable using
the present methods include, but are not limited to, cancer, atherosclerosis, benign
prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis,
atherosclerosis, pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis,
restenosis following angioplasty or vascular surgery, hypertrophic scar formation,
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5 ovary, pancreas, stomach, cervix, thyroid, prostate

or skin (including squanous cell carcinoma and
woredoansiTad ; hemat opoi etic tunors of |ynphoid |PCEHE§®07/022827

(including but not limted to, a | eukem a such as

acute | ynphocytic | eukem a, Hhonic | ynphocytic

| eukem a or acute |ynphoblastic | eukema; a | ynphoma,

such as B-cell |ynphoma, T- cell |ynphoma, Hodgki ns
inflaifR BRI boReNdise &k, tf@dp}’a’mbﬁwfﬁrejéétidrv endbtoxidshock, idiopathic

| ynphona, mantl e cel | el oma or Burkett's
pulmnﬂmﬁ@m&& sglgredermaa andrqtrﬂms g? thei livernenat opoi eti ¢

tunors of nyeloid lineage, including but not Iimted

to, acute and chronic nyel ogenous | eukem as,

nmyel odyspl asti CIﬁdﬁkﬁiW&rmblﬁbﬂﬁlﬂmgﬁfg | eukem a;

tunors of mesenchymal origrn, 1ncludin not

| i mThedAnilinopipenazinePerivativeaare naewd)fqmedwa@@f inhipiting

he. cen and peri pheral nervous 15 system

{
apgﬂgsﬁdpﬁp%m%thot limted to brain tunors such as an

ast peeyidMgly, if oneearhBBdiRtdr e p?regémﬂﬁver(tmﬂiko@rﬂes a method for
C&lﬂr‘l obl astoma nultifornme) or a schwannoma; and ot her
in

ing @, inhibitingiapeptesisiim a-patient compising agministering to the patient

an e A8 PRIy AL SRR 1 P AdirtEice G2l vatygs

Kapgsi' ?o%t@@poné'é‘% dertariton apairiel) 6EhlPaah \diddases and the
are use for treating primary and/or netastatic 20

Andinopipesazime desivatives FﬂSp@pduiamrsméramatqswf,afr@e usefyl fige the

tre%ﬂ'ﬁ%@tlp?f %E? oah\r/\?éf?@rgﬁ{?eﬁgdr oentg)nn @aﬂll ngd%elopment in HIV-

infeered|ingividnalsy ainidiNGifirniene dm«aeé (eludindbut motaitgebtot dystemic
initiating nutagenic event or ?/ IbI ocki ng the
9

lupsise gRBREMBIPSYS, Avteimaungaadi @rrtqmlonﬁaoétl%urhe@wtmd

o 8, B R BEERAEH % 5 AUBBBb88R o meti)

a rieﬁjrb ydridratig HisoRders dingluddryiest fotdintltetEtoamizsintor'sl disease,
odi nent, the cancer treated or prevented is

Al @&@Lﬁt@@ demantiapPagdnsons disease canyetsenhic lataral SEelerosig,gretinitis

PigiReHBRa SRS BAN A on Y LERuERAr BEoerfBRfionTh' ©, |
myRiedysplastisizyddrome, aplasticansrmia, tah&@dmin@nnjnryeaﬁﬁoﬁteds«nth
sel ected from breast cancer, colorectal cancer

myogacdial igfction strgke arnghyeperfusionnigny, @sthythmia, atherolsclego&s
to ﬂﬁct&ggog/ﬁg&%?ga#‘hrlé\}eg‘ o‘éé%s%@ﬁ&h%@ncél@s %ée%e('includlng

or prevente cance ano
butnbblihitedhta chiroaiccamaraia andeapladtlc)anemm/)edegmeratﬂ/ej d@eases of the

cancer. In anoth r enpodj nent, the cancer treated
muyscolpskeleial systam Gnekiding bkt imitadtoasteaparrsierand arthritis)

asgm’io%r%‘ﬂﬂfe rhirRirURRES by S6EM BLisO UMY 8Bie?sis Skidney diseases
rost at e

and cancer pain.

Treatment or Prevention of Cancer

The Anilinopiperazine Derivatives are useful for treating or preventing 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.
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5 cancer. In still another enbodi ment, the cancer

treated or prevented is a leukema. 1In still another
wersds4Tent , the cancer treated or prevented iBCHUS2007/022827
| ynphorma. I n one enbodi ment, the cancer treated or

prevented is a solid tunor. 146 anot her enbodi ment, the
cancer treated or prevented is a cancer of the 10
bl ood or |ynph. In one enbodi nent, the cancer treated

or nlustrameedxampmsmfldanwrs:mmable orl preaentabky usmg the present
enbodi nent, the cancer treated or prevented is

melaasinglde, bubatediot Iiited 10, 6ancers ehihediagsar, braast, colon, rectum,
kid ngﬁl AT Ihﬁgg‘ﬁﬁcerﬁd E@%@%ﬁl% o‘ﬁ érrﬁbe[?rhw Phaﬂrb‘éll Idrig cancer,

astatic ati her apy n on

megotiglion) tandt dignteeliscaricer)nnead iapd rwmvemamh g4t bfaeder,
treating a Condition in a patient, the nethod

ovaynpangieas stamashs cenix ghyr@ld, peogate @ingkin faclydinggguamous cell
ca o‘?’n@%hh'rﬂé’lﬁh?ﬂaﬁCep?%lo'ie‘fﬁ:ttmﬁ%?sé 8f’ \ynfphmd lineage (including but

rmaceuti ca € Sa

noplimlﬂédltb tahleuremizsgctnis beatet lymphosagtit leukemia, chronic lymphocytic
therapeutl c agent that is not an Anilinopiperazine
leusemia f agute lympheblastia deukemiat 3 aPROMa sctias Becell lymphoma,
f t t [ n
TSR HESAE MDA O 1ROl T, e

Iymmtdmaismantté gdi lyniphiora emyelmendr Bumettésilytrmhoma) a cancer of
anti cancer agent, an agent useful for treatin

unigagwn Grigisk: heRtatoppighic 4ENOrS:of fAxeipid Jferge. msluding Byt net limited
to, %é:gﬁ%s?lq% Eﬂgogﬁcf mﬁ&q%ﬁgh‘é'léﬂerﬁlgg nﬁwye%‘&ysﬁl?&fj a%}gcgrgma? and

rative agent, an’an

prargpelbeytivrieakérnia; ittibesofresgnetyenal, origin, ag@luﬂ|ng&ﬂft ot limited to,
for the treatnent of a protein kinase-rela
fibgpsapranea andshabdemyasareama; tiyaars Qfit haﬁ?nb’éh@ﬁ%aﬂ'mﬁf@f nervous

sy4ilfh, Bicuhg o2h nbliReA RS Blin 1Rgle s RAPA Sh aSTBERGHRN

her apeut1 ¢ agent IS an agent use

neumﬂ)lastomaaa;ghpnta?@uchlassglld»blaﬁtcﬁmatmLwltlfcnme) ora schwannoma and
Ani |1 n%_’ﬁl@m ne Derivative. Suych potenti al

Y hﬂﬁé@mg CQISQQEGW/EO?Z@@?WCIQ@“@ a%teeﬁéféema xenoderoma
n‘f@ﬁdtHgtEm Pl?‘ltat&ftﬁn %'tﬂilrbﬁ)dfo‘ilﬂ:ufd?%éﬁﬁér aN@Kia Pbﬁﬂa sarcoma.
eadache! et

ever, argy, nuscle ac di a
ThgArsliradpiperarinedderiyatives are asefuh Icnrdteamgsprtmaary aNddor metastatic
adm ni stering a conbination therapy to a patient in
CaRE8 of such administration, the therapeutic agents in

thetpg 'mhﬁ}%dm ; Pérazitle BeMARES M4 rf&s@%éu%éf{mg%hé 'cR8fmo revention

conpr|3|ng t erapeutlc agent m ni ster
of cancary Ghemeopresantiorais, défmedeaemhlbaungsmmmlczpmgnt of i mvaswe

cancer uyrélﬁ?etrlb\fécktir?gq %ehlﬁftiatl?\g %bt%%gﬁ%uesvle%t 8ng tb'ﬂo%king the
progression of pre-malignant cells that have already suffered an insult or inhibiting
tumor relapse.

The Anilinopiperazine Derivatives may also be useful in inhibiting tumor
angiogenesis and metastasis.

In one embodiment, the cancer treated or prevented is selected from: breast
cancer, colorectal cancer, lung cancer, prostate cancer, ovarian cancer, pancreatic
cancer, skin cancer, a leukemia and a lymphoma.

In another embodiment, the cancer treated or prevented is selected from:

breast cancer, colorectal cancer, lung cancer and prostate cancer.
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i ke. The ampunts of the various actives in such
conbi nation therapy may be different anounts

w@ cioBoet7ent dosage anmounts) or same anounts ( SBEEUS2007/022827
dosage anmounts). 10 In one enbodi nent, the one or
nore Ani | i nopi perazi ne Derivitives are adninistered
during a tinme when the additional therapeutic agent(s)
exert their prophylactic or therapeutic effect, or

Vi Chh ge¢ @mbodimeni tieecamsgrarbaiedibr ptdventatbistireast cancer.
Ani | i nopi perazine Derivatives and the additj onal

t helbpReIheEerbedinent, tecanaar feated egpiayentsskis lung cancer.
5
mmﬁ’ﬁ@tggg@b@%aﬁ?%@“ ng?@\%ognge ?&Fﬁ Bfe%ﬁ'h lﬁ%o"l’osrectal cancer.
enbprdstiteaiothéhembodinegnttheccahivelr treafidoer grevenated is prostate
Derivatives and the additional therapeutic agent(s)
CaRg&. admini stered in doses | ower than the doses

Conl}fﬁip’%@/m%%ﬁgpggr‘?% th%hc@‘%gﬁrtzagéoeoyﬁr%gﬁ o is a leukemia.

anoirhstill £nd1neF eMbBbdinié1et, tieecaricembieate ot pmsm@@nsa Ip;phoma.
Derl vatives and the additional ther apeutic agent(s

act Insgne embodinam, jhepancardreated ar praviested is a gelibimor.

gl andlr bibeOfasm, ST AP YDk lcancer of the

bloﬁqnﬁuymph, I n one enbodi ment, the one or nore
Ani | i nopi perazine Derivatives and the 25 additional
t heln@Reembosiieant she sarcesiteeated or preveatedigea primary cancer.

Cui T ahBrembBoffiey;, FE Gt Moatcd hPRfRPRRR &'d hetdtatic

camggrodi nent, this conposi t| on | s sui tabl e for
i ntravenous adninistratio one

Ani In adyitherembedimeat; ﬂ?ﬁtﬂ%‘é@t @mwaream fPF bath primary and
meﬁé@tﬁﬂ@‘é&ﬁé& agent (s) can act additively or

ynergrstically. A synergistic conbination may all ow
30 the use of | ower dosages of one or nore agents
and/or |l ess frequent admni stration of one or nore
agents of a conbinati Ther r dosage or

| €S 546 BHAING. P RO DRRED BB BRAL PRl i Feating o

nore a

Conditioniih a pdtigntethe meethpd comprisiig adexdhisterigg ttd eheebéinemcqne or
of the therapy. In one enbodi nent, the admnistratio

mage AsIapIParaLiBe ARTIVANSES (I B hAENaqsuticall Aoeantablg saffesolvate,
estefdr F&ﬂgé t@?@%ﬁﬁ@&&%ﬁ?%ﬂé%ﬁgnm| {Hévéngéﬁetlcgﬁ‘em thatis not an

resi Stan Ion one or
Aniligepiperazine ezivativeydvinenein thehemadulistadonialsteredraapaogetber
oS, ool RS PHBYeE AISERAUAE < he. addi tional e

t hep@BRidhaftherapeutic agents useful in the present methods include, but are
not limited to, an anticancer agent, an agent useful for treating a cardiovascular
disease, an agent useful for treating a CNS disorder, an antiviral agent, an
antifungal agent, an anti-proliferative agent, an anti-alopecia agent, an anti-
inflammatory agent, an agent useful for the treatment of a protein kinase-related
disorder, an anti-ischemic agent or any combination of two or more of these agents.

In another embodiment, the other therapeutic agent is an agent useful for

reducing any potential side effect of an Anilinopiperazine Derivative. Such potential
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agent is used at its normally prescribed dosage. In
anot her enbodi nent, the additional therapeutic agent

w0 g00888f0at | ess than its normally prescri bed POFHEHS®0T022827
10 its known therapeutically effective dose. The doses
and dosage regi nen of the ot 1i& agents used in the
conbi nation therapies of the present invention for
the treatnment or prevention of a Condition can be

siddesffeicts inellidey btihgreatdteintitetitor hansea, aomitiad, hesadache, fever,
consi deration the the approved doses and dosage

lethargy nusele adhespdiexdiga. Qﬂ%%rlal Pa'ﬂhénGQ@'n akan HH@P“O"‘ site.

Soviltn AGfintefite poritlfafd bikPapy RLF glEnt et sucn
admlirﬁstf@tﬁfn theh e ragelti &gents th tHe sombinadion oor. a Eb@position or
Ani | i nopi perazi ne Derivative(s) and t he ot her

cormgesitions comprisingahpier@ipeutic ageats, aydve adminisiesedin any order

suﬁpg%lﬁﬁf gﬁu?@le $§H§8@t§%@f gﬁmgr@t&g%ﬁ%gﬂelﬁneously and the
like: OTI® AATBUNtH bf M@z&/eﬁml dulive9in Slich gbmBbIhation dhérfapy endy be
dosi ng schedul es, one 20 conponent is

diffgepptianewits &dlﬁﬁfﬁ?t@@ﬁage SMPWNS Pfesarae ampousits (ese dosage
am%& }@gen the conpositions are different, e.g. one is a
BI%t and one is a capsule. A kit conprising the

sephy ahe efRAiRehp e ohé ot heorefAni Iﬁ\(ﬁﬁb@ék@@@@ﬁ/atwes are
General ly, a total dai lt?; dosage of the one or nor
|

administerribiuEng aitiee whep; @dﬁé@nah@megaﬁelgmgqr@Mpxert their
pr&éﬁﬁ[)a%ﬂslgr'tﬁe 8 ahganoy\/o,%? Rdaj nistered as 25

t|on era y, fange Trom about 0.1 to about

200fh ampther eﬁh@bdnrﬂémhmwbnyar hrdre mmud@eragnesl}@rwalnyes and
occur dependi ng on t he target of the therapy,

thezdditiepal ﬂaef@pentéc aeen%smreaaﬁmlmsg@rﬁatm Geses ﬁomﬁeonly employed

whEHOh re K%, 40020 iR B ilatthcra CngRRRUT 100

dl VIrde@btdesemboUnnemotHeeone err‘nmle mﬂtnopimaﬂmeamamaswes and
fromabout 1 to about 500 , adm nistered in

thesadgjtienal dherageuticy agent(s) Q‘iecﬁé'ﬂmﬁ@g%@ in glosas 1gveer than the doses
coﬁg% Eﬁg)(ldorxetr?f\ﬁ{\gﬁ §g8ﬁ r‘?beél n{sr é’r@ uﬁgioég m%nbﬁwe"i‘gwdior%%tmg a

stere ose or In

Cod'ditiioded doses In still anot her enbodi ment the
dosg_;; om ag 1 t about 100 2&?\
200 eeMOsaHE" O B\®re nmoggqgrggne,p%pvatwes

a”éh’%‘}’éé?%@ﬁﬁ?‘ el s e
doseg hawer thaimthe dcbmsecbmmoanl;eenmglcwedo&haemsua:magenté are used as
di vi .t her enbodi ment, the dosage is

ses
mQ“PHFﬁ@B)S? tie%t@ga%g&’(‘gﬁ'@” my/ day, adm nistered in a
si ngy Snélgor t imbht, ?I'ié‘oﬁé\drgftﬁ' eJaifio (a2 Iﬁé‘ﬁ fres and the

Ther apy e 1reat nent e corrpoun
additional the Eapeiutio agent(a) are presestintheisanwatmpasition. In one

embodiment, this composition is suitable for oral administration. In another
embodiment, this composition is suitable for intravenous administration.

The one or more Anilinopiperazine Derivatives and the additional therapeutic
agent(s) can act additively or synergistically. A synergistic combination may allow
the use of lower dosages of one or more agents and/or less frequent administration

of one or more agents of a combination therapy. A lower dosage or less frequent
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(adm ni stered together or sequentially in any order)

Wi th one or nore separate anticancer treatnents such
w@goossgery, radiation therapy, biological theP@pys2007/022827

(e.g., 10 anticancer vaccine therapy) and/or the

adm nistration of at |east ol additional anticancer

agent different fromthe Anilinopiperazine

Derivatives, in order to treat or prevent cancer in a
admaisteation dihene onmore dgenfs mig lgwerstericity ¥ the thenapawitheut

resent in the sane dosage unit as the additional

n&@\@c@f'c%@'e@ﬁtb@)t ®idPYn separate dosage units.

Nonyd o8 Eh%d%@ﬂ? ltt‘?eS aa%lrﬂgﬁ%ﬁdrpg%nf‘ag ang)‘?é‘ ?ﬁﬁ)\n%%fﬂétrézme

(al so”knhown as an ['astic agen

Devigatives amditienadditonalithérapbatic agpaysianapintibie thepresistance of a
i nvention include cytostatic agents CytOtOXIC agents

Copdliion taonestr regenpl these ggentfot | i ni t ed to, DA
:jg;g{r 8 g)‘tﬁﬁ?ﬁrﬁ%? he gg&: gﬁaﬁhgﬂﬁﬁlg bt s yysed at its known

theraputivally leffectivd dosml i anmae( éM@bdRﬁelﬂt ﬂmaddiﬁomul tRérapeutic
t eni posi de); topoisonmerase | inhibitors (such

agent IFaSeg A ltéaormaﬂv prescribed dasase ain angther gpthasiment, the
adé*ﬁBH II tﬂ éHe%?cayeﬂ%sal?%qét Ié§ rfits R%él@%%crn?ed dosage or

ones orrmnal
its aaowarmenafpen)ucaltylmdwéauoeesynt hase inhibitors (such
as 5- fI uorouracil); antj-nmetabolites (such

dosga @ay; dagage| reginen abtheathey ageMsaised in the combination
thé@ﬁ%éﬁé%ﬂ%éﬁé?@ﬁﬁ <§rr tﬂg"\é“aﬁ‘@%hf‘gr E e8Afon of a Condition can

be tetérofihes byahe dﬁ)andllﬁgronamyén pakihgiintotoonskleedtiiethe the approved
i nhibitors (such

dospgarg derage FQQ'[’@I‘['Mﬁ@PﬂSKQQﬁ tnsBRo s 299 heyrandsganera| health of

5
theeteTsh the BB AL gaesty e vl nfgction gr plated disegse o
dnsyokderz Wheniaﬁyrhmnsﬂeredmecombum;@ac tjm(AnihdepuperazS@D%aaﬁ/e(s)
rom Scheri n?(ﬁPI oug gorati on, Kenilworth,

ang dhe glher qgeﬂ bmﬁltl?a@@ﬁ Seg@Qr )COGFj't'Ri@E*}?W Qb% can be
adléﬁrﬂ?t%?é‘d 3fnd e%‘é@“tls rﬁ;e%u%}mal 7'?h|§%é iﬁv %%ég%gvr\w’en the

elntra eras I'tor ‘from
compohehmmfethstcammmatudmave@vereph diftvBndds$ifg sChedules, e.g., one

comBORED! b Slar B TR KRBy B, oxaen e
/ 7

colfiRogitidhc s SRferplt e A8 s Bl anlohe Brfacue RIG

codprising thetsepasate Wasage iorn’n‘mgal theanoreTaduaﬂage{cE@iR

G EBsRer & 1 Akl S6sageal e oF Bivaaviopiperazing
Defl 'i}ﬁfny@oc%’d t@hé%utao@ﬁheﬂd%@%ﬁ@ %Pehlﬂwcéﬁrvﬂ?éﬁ admlnlstered as

interferons suc for "exa I'ntron
co&blmrtmghsraayoc@tgednomcam:tut @n‘b to Eb@stlZﬁGOomg(ﬁanday although

vagigiiieaflrseessany debt donctling SRR Srogt o BeWérapy, the patient
anddhé PoMeid1 admvihRiration. 2liflond @MJdRBAE the dosage is from about 0.2 to
about 100 mg/day, administered in a single dose or in 2-4 divided doses. In another
embodiment, the dosage is from about 1 to about 500 mg/day, administered in a
single dose or in 2-4 divided doses. In another embodiment, the dosage is from
about 1 to about 200 mg/day, administered in a single dose or in 2-4 divided doses.
In still another embodiment, the dosage is from about 1 to about 100 mg/day,
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O her useful additional anticancer agents include but
are not limted to Uracil nustard, Chlornethine,
wo t@sostide, Mel phal an, Chl oranbucil, Pi pobr oneeir/us®07/022827
Tri et hyl enenel am ne, ara-C, adriamycin, cytoxan,
Cl ofarabine (Clolar(r) from 152%nzyrre Oncol ogy,
Canbri dge, Mssachusetts), cladribine (Leustat(r) from
Janssen-Cilag Ltd.), aphidicolon, rituxan (from
adfemisrred in Bistife dbsg e} in 3undivideddosesutepet anothepsmbodiment,
Pfizer), dasatinib (or BVM5-354825 from Bri stol - Wers )
thesdesags) is frana 2heut ke abopt 5@ maidantadmipiséered)in asyingle dose or in

2| BRI OB e Ioah R 45o45 89 G5By o about 20

mg/iay) adrhialsi@eduh iacﬁi%%lb,ddébdﬁﬁn Ot avidddpaesder G oup),
trimdox (from ALS Therapy Devel opnent Foundati on),
am dox, 3-AP (3-am nopyridi ne-2-carboxal dehyde
t hi osem cgkbaze i
((E)-2' - debxy BHhyterer eyt ~‘-;4a
gentrheadinifoundsbf thigervertidnihapaiic be D8éfubitt ¢srabipation
agents include but are not limted to.
(adrpinisteradcieaetes g seguentiatyrie anpesden) avith erg eumore separate

anhGRREEL R SHES AR e 6B Winel tich Horapy (..
anfitarstr ¥acoine PhoRphphad/op e admmistratidrepicatiéastrone additional
oxal i pl atin ( ELOXATI NTM from Sanofi - nt hel abo

anfiernaes @gent didfesentifram thg Anitisapipsrazing Berivativasadn prier to treat or

et shiba df  PRigtlr TR e TR RY e preRs VR an be
prédentirithecsdaime BosAys ahitraznbe addildnamisticanicer agent(s) or in separate

L- Aspar agi nase, eni posi de 17a- Et hi nyl estradi ol
dosp@e HYitst i | bestrol , Testosterone, Prednisone,

FI ; J ' .
res NG XRmetes BN R AR R B (piso o as ant:
nebplaklit agehts} saitatsle foRusalin carhbinatior withrthe rohtprinds ®f the
| orotriani sene, dr oxypr ogest er one,
presant dyentien inGhide p%ﬁqﬂgrﬁgﬁ\%h é:,ytotm_(lc agents (such as for example,
oo RO RN IERASL Aot B4R o e B i
taxaneisi (plattaxote iy, taptal); itopoishrdemseut thibitars gsuchnas eldPoside or

2008/ 054701 PCT/ US2007/ 022827 152 Procar bazj pe,
teripegdah é?p%Q’Bﬁé?fﬁeﬁdﬂ@,b't%% HEB gsdrinqiggan g@"néBsh 1), camptostar,

or fRecAD? Wbuiin MEF AL a0crRPRilch SR SindRel Yt or the
epBthilpaes); Yiermadeal, agénts(such a3 fasmoxifen); talymitilate synthase inhibitors
Vi norg% i ne, osomal ,

(g 3 BlliorRiragily BrTaSHADOlES (B ab MAlGPRipls): 8Klaing agents
o A R A i Plofiah K Perafion.

KeailwerthaNeicietsey), agelophospheshide); ddarhesyhprateaytrassfetase inhibitors
SIS S ARRRF U LAOKRY UL &l o AR5 Ehiol S5 t-ainyaro-5H-

benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl-]-1-piperidinyl]-2-oxoehtyl]-1-

piperidinecarboxamide, or SCH 66336 from Schering-Plough Corporation,
Kenilworth, New Jersey), tipifarnib (Zarnestra® or R115777 from Janssen
Pharmaceuticals), L778,123 (a farnesyl protein transferase inhibitor from Merck &
Company, Whitehouse Station, New Jersey), BMS 214662 (a farnesyl protein
transferase inhibitor from Bristol-Myers Squibb Pharmaceuticals, Princeton, New
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t opot ecan, paclitaxel, docetaxel, epothilones,
tanoxi fen, 5-fluorouracil, nethoxtrexate,

wao ewsadi7oni de, cycl ophospham de, SCH 66336, RIRGTV$2007/022827
L778,123, 10 BMS 214662, lressa, Tarceva, antibodies
to EGFR, Qeevec, intron, ar® adrianycin, cytoxan,
genti tabine, Uracil nustard, Chlornethine, |Ifosfam de,
Mel phal an, Chl oranbucil, Pi pobroman,

JerEey):tsligﬂaemamsbamwemhuthbr@(émh@wlmswhfmpmgtmﬂe@eca
Busul fapn, Carnustine, Lonustine, Streptozocin

Phg@mgqaggg:,aﬁe England)r Tg;q@ya (EﬁFﬁ g@iaﬁg inhibitors), antibodies to EGFR
gh péP_EEVF{@ @ B Iaﬂ ‘?m o]rq’ro'rzrln %@Eﬂ@ Isﬁarmaceutlcals
0sp st

I ne, cristi

Ea¥t Hdrovere NevBlersay); umerf@ams stmm/as Ifor @campleumtmnr(from Schering-
Doxorubl cin, Eﬁl rubicin, ldarubicin, Mthrany

Pqu@@@ egﬂmrgrp(ﬁf@prn %hqmgs%lgpg@ ,quggratlon) "hormonal
oA AL i A T 7,

gelcitabipeancl one propi onate, Testol actone,
Megestrol acetate, Met hyl predni sol one, 20 o )
ﬁl}h@@é&%@ addilienal an}éaan%meets inelugledyut @re met limited to Uracil

mustal ,Wc&rﬁw ﬁgeﬁgwﬁwgﬁﬂgﬁﬁ ehSIEmEYSI, Pipobroman,

Tridtgtenennslagmsd, eirarG: aadiamyin Letoiar!, iGlsfardbine ¢Clole® from

Torem fene, goserelin, Carboplatin, dro urea®
Gemw@n@oloev c@@mbaegﬂel\/lamm@ﬁas wladsibing tLawstat® from
I .
o [’Ié’é)lﬁtndei\'%éﬂ#cggg iy 9%@ (@r‘{}l Ggggéfﬂééﬁ@%&en Idec), sunitinib

(smien@rmmwzmr)amaeatqwesems 3;5(&132%% nbm\wfena@xlwe,rs Squibb),
eva n, rrsen el Oda nore
tezxaptsablﬁﬁr(from pyenks Pn@rmﬁ)o%m“ Hudasaking (fram T@%{hﬂﬁ\@ology

As élﬁfé@b ta_#t? H?C éﬁ ; ux@%{g‘gw &g@ﬁé @(tm Vion

Ph@(makeutlbaﬂs)SdHox Mrbmt Biogeekan@riup), Geliddx €rom SuISETITherapy
Ar anesp g Neul ast a {(epl vance, SW 1248, and
DeNﬂQP@‘iemf@qnﬁ’a AR), amdex. AP, (3raminopyedingrr-cathaxaldehyde

QS MR ISy A BB i) anc

gentcitablnentl cancer agent is an al kylating agent. WO
200 054701 PCT/ US2007/022827 153 ot her .
hoee uk@ftdlmrﬁﬁ ANRANGET AL R BTG gt imited to

| .
Tn@ Hilﬂ%rféthlo er X n%ﬁ'l OIr‘{ mﬁé&ﬁah”éaﬂhg?ﬁﬁé&é}m%ég@re gﬂeﬁtozocm,

anor e ot
Dancartmmmmd?lem@me;,ecytaramme B-Marcapiopurire@- lﬁlaloguanme
he ot her anti cancer [

FILEEiapIo8 Ao sBbat: OxlfindeCoNoN. SxEP AR TECAXAR NG from Sanofi
Syhtielbd Phadhht SRR, FRAGCY), PEnfistaiNe WA ¥incristine,
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,
Cisplatin, Carboplatin, Oxaliplatin, Aroplatin, Hydroxyurea, Amsacrine,
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I n anot her enbodi nent, the other anticancer agent is a

spi ndl e poi son. I n another enbodi nent, the other
w@niososM1eEer agent is an antitunor antibiotic. PADU$$007/022827

formul ated as a fixed dose, such conbinati on products

enpl oy the conpounds of t hi ¥4 nvention within the

dosage range descri bed herein and the other

pharmaceutically active agent .or treatnent within its

Presbggine Aitetarie) Mitoxantrore, Lévaenisble? NavbibenepAnastrazole,
ol onmuci ne has been found to act synergistical Ily wi t h
e

Leltaznlp, Capeditabine Rejexafing, ProlexalingHexapetylnelamingeaAyastin,
reBintp, BEAZED VP 380 Bk RERE AR Profer

ErtiituxMLiposoiat anisiete pa, AWétatrme ,Melphalan, VM’@quumab Lerozole,
conbi nation fornmulation is inappropriate.

Fulvestsant, Gxemestane, | Rulyast@nt.ifeshemise &w@@b 0225 and Campath.

acmho Sk imefshe, B 2 eAH % adePt o SHipciep K {Bytostati

agent, t:lypldmpmxombidm aagcterdtagdll e Rleafrindtecdr icamptostar,
exanple, the cytotoxic activity of the cyclin 20

tOR%%‘éﬁfU@@P"W%QQCGW%|eP@Fh"Pﬂ§§of|§mQ)@f§ﬂ dlugrquacibd by

e I ool o SiisgBanti SERSERRE Bt 15777, L778 128,

BM$ 2ha662 csesya¢ Tardgval, antibediek td EGRR, GleesetiSntén, dracC,
in the art as well as attending p%si ci ans.

adrigeyeim, pioyan; gemsitakipecyradmustard; &hlowrething, lfgstamide,
Meé]| 41963 Efb"rahb at, 'Fqgol‘}r%ﬁ‘faﬂ,]tTrfe%ﬂerPé}ﬁ{eﬁ%n gConprising

m ni s ering o 'th an ‘anoun | east one

Tnéﬂwy&bndthnophosmcﬂam’me E&rsu}fah; Carmastirie, m_bmummeustreptdzxocin,
acceptabl e salt, solvate, ester, prod u

Dagaghazine dilexuriding, eféytaraéme ShMescaptoparing, %ﬁi@guaameer

PSR BvosPRgR, EehE I 0B 05 AP heclchSine,
Blevrydint Dactasashycin, rDamordbwm ,Bbxorebisive Epirabizir, édarubiain,

one enbodi nent, the at |east one Anilinopiperazine
Mithsamyein; Peoxvepforay@ReMienysineCoktsparaginasntenipeside 17a-

e s

Dremestinolreepripistiaté  Pedtorbtons) itddeistrefacatdte, Methylprednisolone,
addi tively. WD 2008/ 054701 PCI/ US2007/ 022827 154 In

Medhiltasiesiaianen Preamisolonaer lamemolne, GRIRtiansens,
Hyﬁﬁgédgllﬁw%eété‘ro"i‘lﬁohgrﬁ @Uﬁiﬁﬂnﬂﬁ@tEstfﬂﬁuQﬁﬁ r treatment

radi era n anot Her enbodi nment,

Médrexynrbgestbrma:etmem@laproﬁde llaumnudegTor@kmtdner gpserelin,
such as hornDnaI t herapy or_anti cancer vaccin

Carbenialy. HydrokusRa AME2STIDGI Reacamhazies (Mieiape, Mitexantrone,
LGB o ind 8 AR EObID oBYOBSCARBBIANIHE R cdtine,

ar nﬁc 0gi cal ’assa
Droloxafime, dﬂ@mmaﬂhym@amnm\tdstmr Heetzptini Bedxéwel\/eioade Zevalin,

Tngghgx\l )I(We%c\)/ga b\(/alﬁgreclg%l I%(rjoflmér Erbitux, Liposomal, Thiotepa, Altretamine,
Melphalan, Trastuzumab, Lerozole, Fulvestrant, Exemestane, Ifosfomide,
Rituximab, C225, Doxil, Ontak, Deposyt, Mylotarg, Campath, Celebrex, Sutent,
Aranesp, Neupogen, Neulasta, Kepivance, SU11248, and PTK787.

In one embodiment, the other anticancer agent is a platinum-based agent,
such as cisplatin, carboplatin or oxaliplatin.

In another embodiment, the other anticancer agent is an alkylating agent.



10

15

20

25

30

wi th conmpounds according to the invention and their
salts, solvates, esters or prodrugs. 10 Conpositions
w@p@sAsTIni stration This invention is al so di rBCT/Es2000022827
pharmaceutical conpositions which conprise at |east
one Anilinopi perazine Deri vatdde, or a
phar maceutically acceptable salt, solvate, ester or
prodrug of said conpound and at | east one
phaimassther embbdimérit, thecethepbhticarer agent IBQ! vipcg pikaldld, such
pharmaceutical conpositions fromthe conpounds
as M%Hﬁﬁ'%@f vipblasting. i nvention, inert, pharmaceutically

oo AR AP, PR FohCSbulert b ipsomorae

inhibitoper si bl e granul es, capsul es, cachets and
sup ositories. The pomders and_tablets my be
arathepembpdimert Hisoethepanticansenagent s« opaisomerase |I
mhﬁ)ﬁ ve ingredient. Suitable solid carriers are known
The art, e.g., nmagnesium carbonate, magnesi um
st emy @ftﬁ'thérédrﬁbocﬁnﬂm thé othércimiancdedddritss anantifretabolite.
cachets and capsul es can be used as solid dosage

f or saretheagmbodisend; the elder anticancer agentisargpiadlegioison.

PR BGHbL Sab b RGRC R B8 r a6 sBL B0 s TR Al antiiotc

A. RForeaulamidoad gfixed doea] Qﬂﬂﬂébrﬁblﬂhﬂbﬁgﬂﬁmd@ éPanoe/othe
Sci ences, 18th Edition, &1990 Mack ubl i shin

COMRRaUaAS Ofvmfﬁw@yeown withiny hei dosegerrapee sasgmb%Berem:m@ ¢he other

oA Ra, RENBCARE BB SRR PARIS A hpe e Examo,

thes@Dan mhmnbﬂblonnﬁrrﬁmhas @ben npeed tcpactcgynedﬂsﬁoaup with known
sweet eners and opacifiers for _oral ~solutions,

cytelexjrergeiadn iducraarorips's (Vi gal §Cf 1995} 208, %397ons

AnfiRpReRFS PotV8 ol Ao, b8 ponti 68358 hyenialy wipynown

antfezmeepbr pytefoxiahgerts whart alcbmbimationfoahalation istmappropriate. The
i ncl ude soI utions and sol i ds in, powder form which
invagljonbis mot ledjiad iRdbe seavpRee af peministeation; Aarlinppiperazine

Deﬁ&&tﬁ}étsarﬁhg becﬁ f‘srterieﬁueﬁfﬁg?g)rlaptd 8#{1&%;%&%%?&%%%% known

are So
antmamer ot cymsommagem eForrm@mtﬁd the dytotogio\aetivitglof the cycI|n-

depidat kistae Tofibfiar Uanapinao e alieed e sRaUSHEol Administration
witf}%rn'ﬁéah&é‘f' t§°bﬁhb8f‘ﬁies§ I%He(‘li;)‘g‘??g_lz é’%@ "%hﬂ l‘é@ﬁnlglugs are

he co s of € 1 nven |oh Ver a

wuthmathed;krllsedfIp;erstwsknllerdamstderartaas mﬂmttemmg playsitiaks.

the form of creans, ons, aerosols and/ o
Accorréllngly,qm an aspect tl!'ns invention includes methods for treating cancer

in a patient, comprising administering to the patient an amount of at least one
Anilinopiperazine Derivative, or a pharmaceutically acceptable salt, solvate, ester,
prodrug or stereoisomer thereof, and one or more other anticancer treatment
modalities, wherein the amounts of the Anilinopiperazine Derivative(s)/ other
treatment modality result in the desired therapeutic effect. In one embodiment, the
at least one Anilinopiperazine Derivative and the one or more other treatment
modalities act synergistically. In another embodiment, the at least one
Anilinopiperazine Derivative and the one or more other treatment modalities act
additively.
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ermul si ons and can be included in a transdermal patch
of the matrix or reservoir type 10 as are conventiona

wo pooBhst7art for this purpose. The conpounds ofP€TUS2007/022827
i nvention may al so be delivered subcut aneously.
Preferably the conmpound is athft ni st er ed orally or
intravenously or intrathecally or sone suitable
conbi nation(s) thereof. Preferably, the pharnaceutica

pr eponé efbadiment, 2he!bitHer deadaent modalityis sukjery.
form the preparatl on is subdivided into suita

si zBvapether gawedinent heothgr trephmept madality L@rﬁdlauqﬂ;tr@rapy

acnl OROHE ERERERFEDY 1 fer *Rafint e e bRlodife nerapsy.

sué a8 tiohflohal thekipy ordetzaftePVadicthepapyray be varl ed
or adjusted fromabout 0.001 ng to about 500 ny

one TeatRbh@rmeaologicat prppenties 9f thecospaunds.af tb'@r‘rb‘&mwnl may be

coflifid b § HnPert Rl Ak SBol i b Sl i eRerAI | o

phaﬁﬁadtﬂo@@m% iwhiéh Erd Heg&ﬁ}édﬁeréfrﬁmbﬁthéﬂl@ beferf ¢tfied out
about 0.1 ng to about 100 . I'n anot her enbodi nent,

wﬂhmmmmﬂ& Q%‘Eofﬂlng& ithaelrwenwmaad itheirsalts, soluates, esters or
pm%@g%ratlon is fromabout 1.0 ng to about 100 ng. In
ier enbodi nent, the quantity of active corrpound in
a unit 25 dose of preparation is fromabout 1.0 ng to
about 50 ng. In still another enbodi nent, the quantlty
of active conpou@empositionsanshAdministeation ati on i s

Ty 4 BB o el b e

compéige lat izt snefArdifopisdragine Dewldtive, 6ex @hatmwéuttobﬂy acceptable
condition being treated. 30 Determ nation of th

salbrsqiheate sestager Pgirue Af said compoundeandat least ene shafrsaceutically

Skl|| of the art. For conveni ence, the
ac%\%[étgpl'%oé y "dosage may be divided and administered in

por Foppre drivaceatical Tohfspisitiodd. froffPtR& 88 ﬂlﬁ@édescnbed
PCT/ USgOOp%ﬁO 5%‘27 156 The anpunt and fre v‘n@ﬁ

by élafmlweat'pat N6 Bhammaceuisal ABeeRIAbIR RATIENGAT beither solid or
Ilql.‘ﬁH dtfgﬁn dﬂ?@;?é”%ﬁsg% E:rfgz‘ri’l!ldd %8\{38&@ ﬁiﬂl@tg @sh?rsﬂtﬂ& lgﬁ&’ﬁules

ere 0 the

cap$ulesw,cbamg\eté amd suppositonesd G’herxg)vadewb a‘mictabrets ARyagecomprised
atl ent as as severli

of oM a0 @rahesit 661 RiceR i Ingresianyp SulpbeecUAAR are
kn&?h'iﬁ( tf‘f’eg ﬁtgég Sﬁé%%duﬂr%égbgﬁ%tﬁ?mf@'gggfuﬁj gfé'érétg” qﬁ]@%ar or
lactwsd. i Talpleise panidees, Bachetstandecapdutes oameberdsedlamdhd daosage

ortabs e R ey ok e ReA S 3l Agstpiabe
caﬁleqé"ahﬁ HORBES of RHNTRACLRY foPVatious compositions may be found in A.
Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18™ Edition, (1990), Mack
Publishing Co., Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions. As

an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,

suspensions and emulsions. Liquid form preparations may also include solutions for

intranasal administration.
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adm nistration is fromabout 1 ng/day to 500 ng/day.

I n anot her enbodi nent, a 10 daily dosage regi nen for
w@e@B/osdmi ni stration is fromabout 100 ng/ day POI/BM07/022827

ng/ day. | n another enbodinent, a daily dosage reginen

for oral admnistration is 5 ®m about 1 ng/ day to 250

ng/ day. | n another enbodi nent, a daily dosage reginen

for oral administration is from about 100 ng/ day to

250Aemisthpreparationd suitabiefdrénhalationl magrihclude dalutions and solids

dosage reginen for oral admnistration is from about

in pawegy frp, walcmoaw@ﬁdayommn%ttqn vt agthasmashyea lyaaceptable

stration is
caffief bch £0aRGTed FaRisbiaoY g, RSN o T 21| O
enbAtboniroluded ardoligy f@hﬁg@alr@lﬂmwhaf are interided to be converted,
adm nistration is froma

POy BeiRTAISe: i JHTEGPIT PESRRIAIGNSITRS diber ot 6 RAIHOR! a
ad%ﬂﬂ’sf?étfﬁr[ a&| a0 n%uc‘igff&‘?ﬁ'% ﬁﬁﬂj&@ cﬁéﬂéj@fg §ﬂ¥pér?snéﬁs H% A3ulsions.

'n"a her e i ren e T eglnen

or alThé @otpoundstof ahe Mventiof lmuy @lb@lb‘e delWEfedﬂd trhﬂsd@rmally The
ng/ day. The daily dosage adm nistered in a

tragsql@'mzal GOBWRPSitONSCan tgge &w?’mebo fi greams; Iotirpsioagreselsand/or

errml%gﬁfgng]%g %@lagfgﬁgd ?t}eﬂ};gg ?Isgngtgﬁ’of &:gﬁiﬁ?sp eservoir type

as an® gohvaritiomaeirtherat fbrrﬂﬁislpunmseoer azine Derivatives,
or a pharmaceutically acceptable salt, solvate, ester

or Eh@ gompaundsd this amve 'ﬁ'oﬁﬁﬁaWQ[ﬁ@th eﬁlFWe)Ved §b‘b@'~|ﬂ@ﬁ§@'¢sly
car f”!r (eraﬂly kﬁe{‘@érﬂﬁéuﬁ& %egamfmﬁemoefr%ﬂ% 8'r ﬂiﬁedqvtehBUsly or
prov of one

rrsin or “nore

intﬁatthécaﬂgwrrsenmzsmmwbcom@inatm(s)ahemophar maceutical |y
acceptable salt, solvate, ester or prodrm%jt her eof ,

andPafeahiviihe phagnaceutical prapasation isdha unipslosage form. In such
rorfP A BB WUBRAIALO 78 o] LidebP G S odiERing

ove, whereln e Co s ar e

appfopeiate yeartities dfitka@tactive compoagehelq garal e&eotdi:d amounttosachieve
patient. \Wen the conponents of a combination therapy
ther&?ﬁ FRAPYPESEo be administered in nore than one

Conﬁ’ﬂé'tgaﬂﬂg 5fr53c)f|v€ %nﬂfou%qwad@rqt Hé‘sé‘o*‘b gon Al TR r?l'ag%e varied

ge contal ni ng one of
or abjastsdwfr@mmbmmOaOMemgdoratmumSOOmmg otn on¢ embodiment, the quantity

of A RO SR St e e b hialrabout 250
e i
preparpiioTeist feorofabeat 0.1 mgrpaiout 400 meg. ntn anmtlentembmdlment the
quq@tltgp% @gf’ Vq‘igortn%%né ?r? aCu%rthbéonsaet <|)fopnre|p§ra Igﬁrlg Prgumt éggtljt 1y.0 mg to
about 100 mg. In another embodiment, the quantity of active compound in a unit
dose of preparation is from about 1.0 mg to about 50 mg. In still another
embodiment, the quantity of active compound in a unit dose of preparation is from
about 1.0 mg to about 25 mg.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and

administered in portions during the day as required.
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In anot her aspect the present invention provides a kit
conprising an anount of at |east one

wa@\nioBioswopi per azi ne Derivative, or a phar maceut PCEHUE2007/022827
acceptable salt, solvate, %ér or prodrug of said
conmpound and an anount of at ast one anti cancer
t herapy and/or additional anticancer agent |isted
above, wherein the 15 anmounts of the two or nore

| ngthlammlmtrmLﬂéquemcww adaamserdtud)rln of ﬂrmea:dmpowsrﬂdscﬁthe
The greéf invention s not to be limted

inveRtion gagiarithe ahgaaamtcgllwagwmga@ sa%tstth@re@mlﬁbegegulated
scf R e A B <O s ae,

cofdition andashie,/oﬂnelpmﬂeanas well as2severihoithiehsynsptoms ding treated.
this invention. |Indeed, various nodifications of the

A typicahiecemmendathdailydosage Iegimen F@mab%@“uu%t@tl%le@n range from
abgtgllr GoY rﬁ‘b/d l?@‘é Hgtr M@%@g&t %Qfﬁrﬂ ﬁc{)}} {J% Iﬁeﬁ\lthlves In

evant~ar e SCO

onefemﬂtﬁmpnarad@@ilytﬂasam reginen! tﬂr&rrabédmefﬁr&tmas frlmm/about 1
been cited, the entire disclosures of which have been

mg/das i KA Bg/day- einangihehempodimentea dailydosaas regimepifor oral

adfiiehsredtP e i b0t Fafl/diRd 508 gyl oty efhopcment, a
daiRBdoddgéd regimen RoR@raRa@ministaibrRédrorRhbGat $00 h)g/day t®500
har maceutl cal | é@g ceptabl e salt, solvate, este

maidayr (Rpanpthet am r @ daly doshge Fpgimandor ﬁ@'@é’%@'&“ﬁt'on is

frowngﬁoutnldh@ﬁtoﬁs@mwaﬁniée}%ﬁgpérwwﬁerﬁ% Gafosage
regifenkgt era*)adnalnlstratler( & frorheatouty ooahgmhyyé 250 rig/day. In still

ané&:ﬂélm %ﬁg@’@%@agﬁ&%bf‘ %megq!)&rrr%h elrn?ﬁri(g%ilo}/\lis from about 1
ngéf%)LRf"lléfd hl%HS%efrP&ﬂ +not ﬁ{j@ﬁﬁgég\gé(nrge%[dlawg‘éé%é( f(%ﬁiﬂ\gn for oral
administratiorgisdearh @boat 50|m@’dayﬁm d9émg/dam W alfurther embodiment, a
daily dosage regimen for oral administration is from about 1 mg/day to 50 mg/day.
In another embodiment, a daily dosage regimen for oral administration is from about
25 mg/day to 50 mg/day. In a further embodiment, a daily dosage regimen for oral
administration is from about 1 mg/day to 25 mg/day. The daily dosage may be
administered in a single dosage or can be divided into from two to four divided
doses.

Kits

In one aspect, the present invention provides a kit comprising an effective
amount of one or more Anilinopiperazine Derivatives, or a pharmaceutically
acceptable salt, solvate, ester or prodrug thereof, and a pharmaceutically
acceptable carrier.

In another aspect the present invention provides a kit comprising an amount
of one or more Anilinopiperazine Derivatives, or a pharmaceutically acceptable salt,
solvate, ester or prodrug thereof, and an amount of at least one additional
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up to 3 substituents selected from hal o, al kyl,
-0-al kyl, -(alkylene)mNR(9)2, - C(OOR7, -CN, -OH,
WO ¢@Bkyd47ene) m het eroaryl and - (al kyl ene) m ar yl PCHIS82007/022827
wherein any 15 aryl or heterg%rsyl substituent group
can be substituted with up t substituents, which
may be the sane or different, and are selected from
-halo, -OH, alkyl, - CCOOH -C(OOCalkyl, -NR9) 2,
thexape utid- agdntllistealnaboves whierneiarthie @oybined amoaintsyare effective for
clyl or heterocycl enyl group can

treggg\g?rg? SQY!QF‘F'he}até@@g'f'@n imagafient. cycl oal kyl |
h .
o U &‘Jy?ﬁb Y o K coRioinBldH ety R Eh 48 1o 88

admifiSiered i movdﬂﬂ'faﬂ mné bemposition, itreye:lana‘ie/brmdeﬂmla kit comprising
nmoiety or a -C(Q.-aryl group can be substituted with
a sipgle pagkage cantaiTig phe MR GeRjaipers; MiesiReongrcontainer contains

ong'o{(fn%r‘é%lmé’fa‘ilde'\ggﬁfﬁﬁlﬁg% 4 ﬁg@%&??@%@&%ﬁg%@% carrier,
and rosguondeséparatd camteirler coaiprisek an, addmbrmlmrhpéunc agéntin a
aIkIeneZl)’ C(O N(R8) 2i. -(al kyl ene) m NHC( O

pharmaaggyticay acegrtable, cacwewtél e alcmée PPH‘@OGQI-"E%PF %?tC(B‘m

cofPotfioR baie bibeF bl Pt BntE bbb DsaS b faid i fklapeuticaly

effeetivey! , hal oal kyl , hydroxyal kyl,
- (al kyI ene) m C( O N( R8) 2, -(al kyI ene)m NHC(O) -R9 or
- ( afrk?ﬂ@hé) appEGdhe PFWWV&%OR%OV'@% éth'iéiomwrﬂf’r\n@ BB amount

of ?tgl ﬁ@ﬁhﬁﬂggﬁ%ﬁé&l Cyg@? ?EV(T? n?éée%ﬁ@@ﬂf %c#éggga;ble salt,

orma car erocycy
solvafe4 @stes drlprediulgydf, salrcﬂb@mbbuhd ah;zldamamebhyd)f at least one

antléag{q%;: Ig}gg)ynaggi%)a%ﬁ?t@@ha cha%ez gg)grr\'{)lfstgggpgve wherem the
ard(cgul‘ﬁk %%Woyor%orealhgrédleqtéﬁégﬁﬂewé e%‘irléh thera]pe,.mc effect.

ene) m het er oar eteroc
- (al kyl ene) m N( R9) 2 - (al kyl ene) m  OH,

(agﬁélé)ene%ﬂm.N |on '@:@@}}/drox 5“@:%5&% lpléglgpecific
el fh AR ME xS Phi am@"ﬂé@ HifstratfEhs of a few

aspecth aff thaé InybntldﬁSand ay enibodimekis that @reifumlnonaliy equivalent are
withf BB 60pP dhns jafénuibey linded Naols rpdiicatiahe of the invention in

adar?gﬁ%)/ If%‘%ﬁee) ﬂ}ﬂ’d%?éﬁé'd%bﬂbécg ﬁéﬁ@ ﬁgﬁ%@&ﬁ?ﬁg&g@r@ t0 %ose skilled

in ﬂmdelm;aat att@g‘-eitarermtﬂndbdtm éalbwithinrithe scbpe of me)appended claims.
oin to, f

cyc §@r %.r r%fép@?%ﬁ@\’ﬁ Joeﬁrp gg%d Rergn ire aISC%SYJI’éS of which have

been incorporated herein in their entirety.
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R1Ca is H, al kyl, hal oal kyl, hydroxyal kyl
-(alkylene)m C(O N(R8)2, -(al kylene)m 20 NHC(O-R9 or
WO ¢@Bkyd47ene) m N(R9) 2; each occurrence of RL11 iBCT/US2007/022827
i ndependently H, al kyl, hal oal kyl, hydroxyal kyl, -
(al kyl ene)m C(O) N(R8) 2, -(al ene) m NHC(O) - R9 or
-(al kylene)m N(R9) 2, or R11 and the ring carbon atom
to which it is attached, conbine to forma carbonyl
WHATUS;ClositMED¢8ur rence of R12 is independently H,
-(al kyl ene) maryl, -(alkylene)m 25 heteroaryl,
-(al kyl ene) m heterocyclyl, -S(O 2-alkyl, -S(O 2-aryl,
-S( ) al kyl, -C(O RO or -C(O OR9;
1. gs&ﬁéﬁogﬁ%yh%éq&erog@?ﬁene wherein the aryl ene or
heteroaryl ene is joined v(Qm any 2 _of its adjacent
ring carbon atons, ¥nd wheillei n thg | ene or
het er oaryl ene group pti 0B substituted with
up to 4 substituentg,
different, and areSindependenH y sellected from hal o,
al kyl, 8 al koxy, ?%&ny - N2
-N(al kyl')2, -SR, - )R8, -S(O 2
2008/ 054701 PCT/ USRD07/ 022827 16
-C(O) N(R8) 2, W&\Fﬁe hal oal k CN nd_ NO2, such
that when Ar is tetrahydronapht BRANd R4 are
each other than hydrogen; Wi g ;5N R12) 2243 S, -0- or
-C(R5) 2-, wherein both R5 groE’bs and the comon
car bon atomto whi ch t hey arqgattached can conbine to
forma cycloal kyl or 5 heterocyclyl group, each of
or a,mhahnaaeuthmllylact:eptabimwt isolvadel; ester, ipsodiugloalsterealsioper
or f hat when .1 he
theSgef, ieréindie cRShed 8 indiPates AB-ehtionaband gddtipRa)bond and
wheasiR: occurrence of mis independently O or 1; 10 nis
an Integer ranging fromO to 2; and pis 0 or 1. 2.

Thenémbbah«yl @ikeriyhi atkynyl wialkglene Rtaiyh -(akyléne)m-cycloalkyl, -

(alpdhomiarentyor QU AT Mo BEv s FakEpBEhetepovcienyl
whé?elﬁ anVlﬁle EWHSHWI %tecrbéglin h?ete%?&lgl & t?étefécgfl@i‘\?f‘gﬂoup can be

- phénet pérazi nyl
ophmailzycaqd mdepemﬂmtb/csmndedfonca angmarbox\h@rr rgnikoges atom with
up%_% substituents selected from halo, alkyl, -O-alkyl, -(alkylene)m-NR(®)2, —

C(O)OR’, -CN, -OH, -(alkylene)n-heteroaryl and -(alkylene)m-aryl; and wherein any

aryl or heteroaryl substituent group can be substituted with up to 5 substituents,
which may be the same or different, and are selected from -halo, -OH, alkyl, —
C(O)OH, -C(O)O-alkyl, -N(R®)2, and -O-alkyl; and wherein any aryl, cycloalkyl,
heteroaryl, heterocyclyl or heterocyclenyl group can be optionally fused to an aryl,
cycloalkyl, heteroaryl, heterocyclyl or heterocyclenyl group;

R?is H, alkyl, aryl, heteroaryl, —-C(O)-alkyl or —-C(O)-aryl, wherein the aryl,
heteroaryl or aryl moiety or a —C(O)-aryl group can be substituted with up to 3
substituents, which may be the same or different, and are independently selected
from halo, alkyl, -C(O)OH, and -O-alkyi;

each occurrence of R® is independently H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)m-C(O)N(R?),, -(alkylene)n-NHC(O)-R® or —(alkylene)m-N(R®), or R® and
the ring carbon atom to which it is attached, combine to form a carbonyl group;
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HNNNNNI-, Nor 20 GG Gand Gis -H, -halo or

al koxy. 5. The conpound of claim1l, wherein RL is: WO
wQe®8NHBEIr01 PCT/ US2007/ 022827 161 / CH N- N 3PF/Nis20bi7/022827
CHB H I H\ I Hrr, I N\ N\/_N I N\ \' N4 N NCH3
HN-NCHB M HA NSi i NaAW®Ha \ I HA/ C OB
HN-Y NONNNH H3C / | ;~N\ NAN SN IH3CO\ | HBr

/ HNNNHHNNG , N H NNCH3 NNHNA HN NNHN,

3r Rilis H ékYIAhérINaEHyl Hyldl'@@alk/yl -{alkylERe ) -S(OPHR®S, Q@H@Iene
NH@(@)SB‘% ot}(p;kymmm N(RE;Z, or 3‘5 and R3 tggglthel;%vcl:thsihe common carbon
atom to which each are attached, join to form a carbonyl, cycloalkyl or heterocycyl
group;

R* is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®)z, -(alkylene)m-
NHC(0O)-R® or -(alkylene)n-N(R%);;

each occurrence of R®is independently H, -alkyl, -(alkylene)n-aryl, -
(alkylene)m-heteroaryl, -(alkylene)n-heterocyclyl, -(alkylene)m-N(R®)2, -(alkylene)m-
OH, -(alkylene)n-NHC(O)R®, hydroxyalkyl, haloalkyl, -C(O)R®, -C(O)OR®, -C(O)-
(alkylene)m-N(R%),, -(alkylene)m-NHC(O)R’, -NHC(O)OR® or -NHS(O):R’;

R® is H, alkyl, aryl, heteroaryl or -NHOH;

R’ is H, alkyl or haloalkyl;

R®is H, -OH, alkyl, -O-alkyl, or haloalkyl;

R%is H, alkyl, aryl, heterocyclyl, heteroaryl or 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, cycloalky! or heterocycyl
group;

R'% is H, alkyl, haloalkyl, hydroxyalkyl, -(alkylene)n-C(O)N(R®),, -(alkylene)m-
NHC(0)-R® or -(alkylene)m-N(R®%),;

each occurrence of R'' is independently H, alkyl, haloalky!, hydroxyalkyl, -
(alkylene)n-C(O)N(R®),, -(alkylene)m-NHC(0)-R® or —(alkylene)m-N(R®%)2, or R and
the ring carbon atom to which it is attached, combine to form a carbonyl! group;

each occurrence of R'? is independently H, -(alkylene)n-aryl, -(alkylene)m-
heteroaryl, -(alkylene)n-heterocyclyl, -S(O).-alkyl, -S(O).-aryl, -S(O).-heteroaryl,
hydroxyalkyl, -C(O)R® or -C(O)OR®;

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, -NHz -NH-alkyl, -N(alkyl)z, -SR®, -S(O)R?, -S(0O).R®, -C(O)R?, -
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10 6. The conpound of claim2, wherein R2 is -H or
wabdoghos470i7. The conpound of claim 1, wherein nPCEHUS2008022827

The conpound of claim7, wherein R3 and R3a are each

H, and Z is -N-. WO 2008/ 05491 PCT/ US2007/ 022827

162 9. The conpound of claim8, wherein Wis NH 10.

The conpound of claim8, wherein Wis -CH( NH2) -

oqn)R&) (OQH&)N(R%)&, WC@W-haloaﬂcyl -(Dl\eammmuedclmfhailvmen Aris

wher ei n is 12. The conpound of claim
tetnahmﬁ@rmmhy{enesﬂ?\and Iﬁ‘ qre\ea@h othen than hygrogmb

co 12 | ai 5

and 31 Fere ST 0- AR T owhrsin bptf B bRopehd the common
carb?orréiom t%f whi%hﬂhey dye attacméd%an sombinelf. folme eywisEkyl br

of claim1, wherein the group HRL 1 R n RIO MW

heterocyel Areap, gagh wmeb@aomﬂ@ﬂhpcwbgmm 022827 163
NV i\, Malo, At —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 0 or 1;

n'is an integer ranging from 0 to 2; and

pisQOor1.

2. The compound of claim 1, wherein R'is -aryl, -arylalkyl, benzofused
cycloalkyl, heteroaryl, benzofused heteroaryl or benzofused heterocyclenyl.

3. The compound of claim 2, wherein R' is —phenyl, -benzyl, -phenethyl, —
indanyl, piperazinyl or pyrazolyl.

4. The compound of claim 1, wherein R is

and G is —H, -halo or alkoxy.

5.  The compound of claim 1, wherein R’ is:



<
22
54
22T

Zz>zR~T

\ \

O H2N HO H2N CH3 HO I ~1AN N /NO
H N NHO1J61NNHNyNHN~FHN,~O
N NN H2N 16. The conpound of claim 15,
is: WD 2008/ 054701 PCT/ US2007/ 022827 164

e
"N, S O#NH H CH3 CH,

25522
O\I
Ir=z
2 Z

Br

10 6. The compound of claim 2, wherein R?is —H or alkyl.
7. The compound of claim 1, wherein nis 1.

8.  The compound of claim 7, wherein R® and R* are each -H, and Z is -N-.
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N N NNCH3 H NNCH Ny HA

, z Cl ,CH3 HN\\ N-N NNH HIC/ HA
WO 2048054700 NH H H3CO\ Br HN N ITWN H N\ N, BEEUS0bIH022827
NA NNFNH N H A HN\5 5 3r J:DHBr / HH3CH -]
P', CHBNHNH S OCH3 S OCH3 @ S-N OO HHH / N /
N HN H3C S| OCH3 H3C S| OH/ Nom HN O OS NPN
NNNNV OHHIC O\ H H3CO or 10 17. The conpound
of claim 16, wherein R2 is Hor alkyl. 18. The
conpound of claim 1 having the fornula: WO 2008/ 054701

CT R OB Zo0WuPdY Tlaimes, whengin W is NH.

NH C\ N\
Qe a \ y",i

10.  The compound of claim 8, wherein W is -CH(NH,)-, -C(R4)(NH.)- or
-CH(OH)-.

11.  The compound of claim 1, wherein Ar is:
12. The compound of claim 1, wherein Ar is
| SN | AN | N N
F F =N of | Z
* . N
13.  The compound of claim 1, wherein Z is -N-, Ar is phenyl, and R® is H.

14.  The compound of claim 1, wherein Z is -N-, Ar is pyridyl, and R® is H.

15.  The compound of claim 1, wherein the group




S/ NN R_,NR2ZN H or a pharmaceutically

acceptable salt, solvate, ester, prodrug or
wae@sedi7spmer thereof, wherein RlL is -aryl, -argi/abiogt/922827

- benzof used cycloalkyl -heteroaryl, -benzofused 5

het eroaryl or -benzof used he?@rocycl enyl; and R2 is -H

or -alkyl. 19. The conmpound of claiml1 havi ng the

formula: Xa Xo NH NN HNO2 W ol't S 10 or a

phar maceutical |y cept able salt, solvate, ,\Fst er /N

H,:‘prg@ or ere rrercji‘ @ ng;éreley: Q_a /
ned \an \
i Hde endentlyH—I kyl, hetdroaryl or HC(@yOH, and
eagkNof Xa and i ndep ntly CH 15 20.
I*[’wn'pound of:i‘)almlg M@n XbisCH WISN
COOH and 1. 21 conpoun claim1l

hav*ﬂ ng the formi a: WD 2008/ 054701 PCT/ us208%72 02282y

166 o N S H \/NN N
Jfr{ | N\ N\ "‘;\N/Q\l
SN f( | _ f\NQ Ho N

H N H

IZ

16.  The compound of claim 15, wherein R’ is:



5
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Ri-~Nw Rg or a pharmaceutically acceptable salt,

sol vate, ester, prodrug or stereoisoner thereof,
wob@se5410R6 is al kyl or aryl, wherein the aryl PQr/osgwo7/022827

can be substituted with up to 3 substituents, which

may be the sane or different164nd are |ndependently 5

sel ected from-halo, -alkyl, -C(OOCH and -al koxy; and

RL and Ware as defined above in claim1l. 22. The

conpound GH; claim 1 havi ng the formula: 0 QPN N ~ N

NROIN NH2 O HO DN a pharHaceutl cal II

. .» . N\
d @«p - al k{:l 23 ’;
conmpound havi g t he structur 15 V\D 08/ 054701

PCT/ US2007/ 022827 167 S\ /| §) 9 S ~=NH>NH\ ~-- CH3
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17.  The compound of claim 16, wherein R? is H or alky!.

18.  The compound of claim 1 having the formula:
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HHH O0OOI O /\V I SNI N Il NyN ~-- NHNHN
N OHOHOH N2 CHNH2 O O0OO0O
NH N

N
NHNSNHSkKk NHS\NNH

w@E@s8sBM \ SN )N H NH&|j,-NH -N N H HN NH RCTNUSNO7022827
C~H5NH OO0 H3l SNN HSNH NN-~NHNNHCN
NCVIJNH , H3COH OOH SR\ HSN\ NN~NHNN
~NH I NHCN NHCNN N Br H,C HW

2008/ 054701 PCT/ US2007/ 022827 168 0 OO //~ NS\ S
NS NV \ NV HVNNH HVNNH NHNHN NHN

NHCN1 (1

YN N
AN [ j
N
H

or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereoisomer
thereof, wherein

R'is -aryl, -arylalkyl, -benzofused cycloalkyl, -heteroaryl, -benzofused
heteroaryl or -benzofused heterocyclenyl; and

R? is —H or —alkyl.

19.  The compound of claim 1 having the formula:

L(I

@

or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer
thereof, wherein W and n are as defined in claim 1; Q', Q? and Q® are each
independently H, alkyl, heteroaryl or -C(O)OH; and each of X® and X° is
independently CH or N.

Vi

1@:

X

I
Z

Q1

—=
v
/

20. The compound of claim 19, wherein X" is CH, W is NH, Q' is COOH and n is
1.

21.  The compound of claim 1 having the formuia:
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/ N/ NH HBr H, Br 00 S \ N\ HS N\ H\™N
NHNN)NH NN NHdNHN/ H HOO HN- - SN NN

wo-DooBloFIMON ~-- N H NH C N ~3>NH Cl HHO/ |PeI/O87001022827
/ 1 zJ S\  SHY SHY ~NNNNN NHNHN S O H2N NH2
NH2 \ N 5HOO-NNS, 186/ 0/ 0O0S I N SYN\
SAN\ S"~\NN NHNHN) NHNHN) NHN HN HN HN
SNNE2 N N2 N\ OHNVN-, NH2 N, NHr NH rNH /-NH
N 0 0 O WO 2008/ 054701 PCT/ US2007/ 27 169 OO N
S N O

e

or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereoisomer
thereof, wherein R® is alkyl or aryl, wherein the aryl group can be substituted with
up to 3 substituents, which may be the same or different, and are independently
selected from -halo, -alkyl, -C(O)OH, and —alkoxy; and R' and W are as defined
above in claim 1.

22. The compound of claim 1 having the formula:

=
sJ
0 R2N NH,
HO o}

or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer
thereof, wherein R? is —H or —alkyl.

23. A compound having the structure:
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OVl SHNSI Hg!l HNNNN NNi NH1\ NHSI| NH
C SOOH,O0OSH OH -O000'0 SI HJP HNNHN ~N N
we20dB047BHN | N, N N HO \ N HN 5 or a PCT/US2007/022827

pharmaceutically acceptable salt, solvate, ester,
prodrug or stereoisomnmer therbot. 24. A conpound of
claim1 in purified form 25. A pharmaceuti cal
conmposition conprising an effective anmount of at | east

one 10 compound of claim1l qy a rmaceutically

accept apl solvate est rug or

stereo a;%ilhereof a ‘a ph na eutically

aceep ab e tarrier osNtion of claim 25,
_ ur P ¢ |S|ng t one dditional anticancer
L &Ht , wheein the |t|onal ncer agent is

i fferent f omt he conpound of Ia|n11 27. The

HG Rposi t i on®f cIa| Owherein t%8 at |east one

addi tional anti Cancer agents are seI écted fromt he

group cqnsn A Rg of cytostati g ag 21 CI splatin,
doxor ubi ' @] ot ere, taxol iri note@j\ S N
ppot ecan, docet axe
anoxi f en, NJOI‘ b'ur eN:l |, met hox Nat
oI om de 200 PCT/ (1S2007/ 0
c phosph R115 L77 ,
4662 Ir Nﬁ rce a ant| bodi QHg eeve@N
ar a-tC, adr| a cytoxam 4 genctit
raC|I rrustarcxO Chlo th| ne, Ifosfam de, Iphal an,

C Noa ne, Floxu

Chl or anpyci Pl pobroman, JHi e iy enenel am ne,
Tri et hyl phosphor am ng|, fan 5 Car rrustl n

N nel 6-\[hi oguani n&\__

Ientosta\%? ) NHN
e 9
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Vi nbl astine, Vincristine, Vindesine, Bleonycin,
Dacti nonyci n, Daunorubicin, Doxorubicin, Epirubicin,
WO gasbi7ei n, Mt hramycin, Deoxycofornycin, M tpoyUswe1)22827
L- Aspar agi nase, Teni posi de 17a-Et hi nyl estradi ol ,
Di ethyl stil bestrol, Testost eT%w 10 Predni sone,
Fl uoxynest er one, Drormst anol one pr opi onat e,
Test ol actone, Megestrol acetate, Methyl predni sol one,

Met hyl t g3t og#erone, Predni sahone Tr| ancti nol oneo
ChI orotr anl e, Hydroxypro es
073 ut de, Estg stl

e Ner oneacet ay=el L i de, FI ut de

ZYor ,mfene gQ ermNQar bopl XMHF ea,
s(%acri ne,',(f ar bgzi/he, Mtot',(b 5 mLyoxantron
e,NHet r azol e, HO” NH,

Levami sof’e, \NH.bene, Anagg’az
Capeci t abi ng, Rel oxafi ne, ol oxaf i ne,
Hexanet hyl mel am ne, Avastin, Herceptin, Bexxar,

Vel cade, Zevalin, Triseno® Xa, Vi nor el bi ne,o

Profinmer® E ux, Li pg@ﬁ\ ®ajbtepa, Altreta

Mel p}@lrauq. uzuma er oﬁol d, Ful vestrand/,™
sfan®

Ex f osf i de=NRi t uxj . C225,/ Do

N Deposyis ), Canp X. N2 [ j
= NHt Ar anfesp, pogen, Neul ance SuUl
S-4248, and P 7. 28=A phar macébtl osition

conpri sing anogffeefive anount of at lgast one
conpound of claim 23 or a phar maceutl cally acceptabl e

salt, sol@at ster, prodru \ t er eoi soner
t here f,_fan har maceut i ca Ly ceprabl e carrier. 25
29. ghe coﬂ,ﬂjos tion of cl@ N, ' conpri sing at

I§ast>fdﬁe adt:'jonal anti clancer agenf, wherein the

NHonal amti clanddM i s not ;s/aNconpound of
aim 18. 30 T Th& C sition MNcg;ai m 29, wherein
r

the at |east dhe ¥dditiohal antic agents are
sel ected fromthe group consisting of cytostatic
agent, cisplatin, doxorubicin, taxotere, taxol,

or atphaosadeutidally aetepiable saltzoterestén peddragror sterecisomer thereof.
paclitaxel, WD 2008/ 054701 PCT/ US2007/022827 174
docet axel , epothil ones, tanoxifen, 5-fluorouracil,

2475 At 3Pt RG24 iy forjycl ophospha de. SCH
. Tarceva, antibodies to EGFR, d eevec intron, ara-C,

adrianycin xan, enci t abi_ne, il musta
25ch| Br 'N%Q@U¥¢% Sompasiion CF\%T‘B'F\%IPS@” %cﬂcéﬁ’%ﬁm%!ﬂt of gt least one

co:_%r’:pBGH OFBl&im 1rbre%?}ﬁhﬁ§§8@utﬂ:‘5‘ll %cc%ﬁt]able salt solvate ester prodrug

I et yI enet hi op ram ne
or Stenecisomer trﬁreefpaodtmplnarnmlnbaw alm:epfame m:armbrne
Cyt arabi ne, 6-Mercaptopurine, 6-Thi oguanine,
FI udar abi ne phosphate, Pentostatine, Vinblastine,

ZG&BEQ?%WSH‘GW&WZS BURRBY EbMpriSiagldt Ie48t I additional
anticancer agent, wherein the additional anticancer agent is different from the

compound of claim 1.

27. The composition of claim 26, wherein the at least one additional anticancer
agents are selected from the group consisting of cytostatic agent, cisplatin,
doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel,
docetaxel, epothilones, tamoxifen, 5-fluorouracil, methoxtrexate, temozolomide,
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Doxor ubi ci n, Epirubicin, ldarubicin, Mthramycin,

Deoxycofornmycin, Mtonycin-C 10 L-Asparagi nase,
waemspdsdtde 17a- Et hi nyl estradi ol, D ethyl stil bpeT/082007/022827

Testosterone, Predni sone, Fluoxymesterone,

Dr onost anol one propi onat e, TE&E ol act one,

Megestrol acet ate, Met hyl predni sol one,

Met hyl t est ost erone, Predni sol one, Triantinol one,

cydibphosphanside sS8CEl 66386, RVIB77FCETES,0R8, BMS 214662, Iressa,
i nogl ut et him de Est ranusti ne,

Taw&a odthasties o EGRER Gleayec, insomrasai GreadrianyGing qytoxan,
REThECORacHIOSE ChibefFiE JRishih B, MEHSIRINNT CRorambucil

rocar dz ne Fone

P|dcbr@miaapTI'ﬂethWrehke&amaneAﬂ'ai%thiwénétmophekpm@hﬁne Busulfan,
' Capeci tabi ne,. Rel oxafine, Drol oxafi ne,

Capysting, thamistine, Sirepiazesin, Dacashazang i loxutidine,Cytarabine,
6-NiEtsEptiburing ¥ HifouaHing 30dprabiebfbsoliald ot Ptine,

Virligtagtime! Mincrl"ﬁnﬁét‘wmdﬁﬁlhe BRiomayire,, Dactl raDaunorubicin,
Exenest ane, 20 1fosfom de, Rituxi nmab, 25, Doxil,

Doxarubicin Jepigasjiein, Mﬂrublsm Mlﬂmmeln, Deekyeafesmycis Miamycin-C,

LA gaRasd, F G e A Pef et Rl CBusbe 4Ed B RBstprone.

Pré’dﬁlébrﬂa FGdkyERERINGE DirofbBRFBIdrE pt%pRﬁ*ia*t@”Festolactone
nErl sing adm nistering to the patient an effective

alacetate Methydnrednisolore, MatpytestosierarieaPrednisdane,

Tf%ﬁﬁﬁ%%&f‘f LT keSS e e U
Estramusling Medﬁ%??d?éstéﬁ'bﬁéé@eta@ CeleBroliddOFNfamide, Toremifene,

2008/ 054701 P 07/022827 '175 34. A nethod for
goserelin,i Garbopiatine hydraxsued, Areaaciine Riocarbakinei Mitotane,

viifitche. b BriEde) GRLenBiRTARRSREE RelibE. ChrsTabin
DA g e g B, s

Zewalin, liiiseBOx, Xeledan¥iorpribine, Rrofier, iBsbitin Lipasomal, Thiotepa,

A e AR, e A Aot BEUPHETR, leRbotne

Ifosiarmiide SRixiMmab} GZQBeDbﬁiI I@nﬁakane b&RCM a@l:mam &h, @blebrex
| east one corrpound claim1, 8 ﬁThg‘tﬁet od 7

Sutgrdi AfasespuNereegen, H%eldast@s Kerivanse, $41124&randPTK787.
39. The nethod of claim 37, wherein the aurora ki nase
is Aurora-B. 40. The nethod of claim 37, wherein the

28aur Arphdfimaeeatical couipysitidn catipridingantuiféctios ahiciaitionat Rast one
di sease assom at ed W|th a tyrosine kinase in a

comgerad of clajm 2ehm P aﬂga%mcnallusﬁeeentgbieos&lhéobratq @ster, prodrug
or SRr&ESiESHEF WerBdP URH Lhh@mdRititaR Scceptable carrier.

29. The composition of claim 28, further comprising at least one additional
anticancer agent, wherein the additional anticancer agent is not a compound of
claim 18.

30. The composition of claim 29, wherein the at least one additional anticancer
agents are selected from the group consisting of cytostatic agent, cisplatin,
doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel,
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conmpound of claim1l. 42. The nmethod of claim41,

wherein the tyrosine kinase is selected fromthe
w@e@spsgonsi sting of VEG-- R2, EGFR, HER2, SRC, PORKSZNT022827

TEK. 25 43. The nethod of cl a| m 42, wherein the

tyrosi ne kinase is VEG-- R2. 1. The nmet hod of claim

42, wherein the tyrosine kinase is EGFR 30 45. A

method for inhibiting treating a disease associated

dotétakelr epothildnks, tasxifen 25-flneidupadil, nistABxtréxaid, temozolomide,
adm nistering to th?(é)atl ent an effective anount of at

cyqlephosphiaanide orbbl 6RBIS, Rl 16771 L776>1280BMH 214662, Iressa,

Tafgel, SAEARE FOFGRR, P eleq T i A Baden.

gefeitabingl DeadiduBiasd aChiBEmEhirid) dfoRpdmielet Mmpr?éléﬁoa:hmambucn
amount of at |east one corrpound of claim1l. 5

Pipabremanof riethyleneaslaming, di rwthyl@neihmhoapmrgmme, Buwﬁftan

Cafibisheralffsind’ SEpRocth. Deftai@ife, TRRTFAE o aldhide.

6-NMeraptdp rinle, Bnl'rﬁ(f)él%?ﬁlhé’q:laﬂ@##biné)f)h@é Hmsperqagtaaﬁe
compound of claim1l. 49. The nethod of claim4

Vinkthastisien Vingsistiae, Yindesiaei Blagmycin, Bantlnammmd@iawrmrublcm

ool e RS B RFAye Rk Brmyci, Mipvon .

L- Agpaaag.hagétTémﬁ éiaérnw@thmyléét?ddmloue‘iﬁylsﬂ bestis!t Testolierone,
claim 50, further conprising admnistering to the

Prexdnisene, dexymﬁés_te:onee Dammostarmﬂorwt pﬂopmat@,nﬁestolactone

Meieelrblaretite el e anisp . Methlsssibrnen besSae.

TrighRirBidne @Iégﬁngﬁ]%ﬁ@tﬁm&y @péét%}osr% A’iﬁf?nbgldgeﬂwhﬁlde,

cancer 1s er cancer, breast cancer
EstramustlnekMed&;xypmg&slteroheaeetatearh@elprolideaﬂutamldae Tooemifene,

f h t t ||
GoReibfny CRRaplaIRL Yoo era Amsaring. gcAee, WiRlanng
Mn%‘i‘(ﬁhtroﬁé‘rlfee\fam|§§I@PN§9§%nEaﬂﬁ§§traﬂﬂé ! Léﬂa%@’ee [Capttiabine,

ovaril an cancer, pancreatl C cancer, St orrach cancer,
Redm«aﬁneaDrcdamfme, Hetxansthlylowetaine, ﬁwasmatféemaptm,rsexxar Velcade,

ut eri-ne _cancer Jn nce le non- Hodgki ns
LT R T M S e
Altfétbﬁm@rl\ﬂ@lﬁhalahh TR RRab Aasrezoley ely R@8traft 'Ex%ﬁf%tane

t erat ocar ci noma, o0steosarcoma, xenoderona pi ment osum

Ifos(f@nadg,claaumm@haCZZS Doxil, Ontak, Deposyt, Mylotarg, Campath, Celebrex,
Sutent, Aranesp, Neupogen, Neulasta, Kepivance, SU11248, and PTK787.

31. A method for treating a disease associated with a cyclin dependent kinase in
a patient, comprising administering to the patient an effective amount of at least one
compound of claim 1.

32. The method of claim 31, wherein the cyclin dependent kinase is CDK1.

33. The method of claim 31, wherein the cyclin dependent kinase is CDK2.
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thyroid follicular cancer or Kaposi's sarcoma. 30 53.

The nmet hod of claim51, wherein the at |east one
wa@adwsosonal anti cancer agent(s) are sel ected PCDOS100E022827

group consisting of a cytostatic agent, cisplatin, WO

2008/ 054701 PCT/ US2007/ 02282%75 177 aropl ati n,

doxor ubi cin, taxotere, taxol, etoposide, |r|notecan,

canpt ost ar, topotecan, paclitaxel docet axel , an
34epoAhhedd fok ﬂ@ﬁtﬁhé atisdade as¥oRINEE With 4TEH ikiase, in a

t enozol om de, cycl ophospham de, SCH 66336, 15777,
palieTacomprigng azimefszermg thenatieat aeeffective ameuntef atdeast one

intron-A, an interferon, an
co&ﬁ%@bgghgﬁmﬁcb ara-C, gentitabine, uracil nmust ar d,

chl ornet hi ne, ifosfamde, nelphalan, chloranbucil,
pi pobroman, triethyl enenel am ne,

35tri é’hayn@th@d teif slermsih ovhereinghe aheskipeiahkinase isShkhe,
| omusti ne, streptozocin, dacarbazine, floxuridine,
cytarabi ne, 6-nercaptopurine, 6-thioguanine,

36! | UTAEGREMBARTREIMTA, wlﬁ@@tr%b&!ﬂeﬁﬁpoﬁﬁt RiAhaé s CAk2.
vincristine, vindesine, vinorelbine, bleonycin,
dactlnonyC|n daunorubi cin, 10 eplrub|C|n i dar ubi ci n,

371" - A ARH R or HERING & S AssoPe kit it ayrora kinase in a patient
coﬁipﬁbi?ﬁg' &drhinkesfin@to tHegsdtmt ah IR CHvS affyurPBEat least one

fl uoxynest erone, dronost anol one propi onat e,
compound L cim, 1.megest rol acet ate, net hyl pr edni sol one,
net hyl t est ost erone, predni sol one, triantinol one,
chl orotri ani sene, hydroxyprogest erone,
3gam maglméeblioTiclem 5 wiRdrert theeaurdfa kinase is Aurora-A.
nedr oxypr ogest er oneacet ate, |euprolide, flutam de,
torem fene, goserelin, carboplatin, hydroxyurea,

397 o TheiifinoB A FRIEE Vherdln P Forl kbRFER AdRTa-8.

gencti t abi ne, capecitabi ne, reloxafine, droloxafine,
hexamet hyl nel am ne, avastin, herceptin, bexxar,

40y el dhaenethedaficlaim 37,iwherein theausgea kipase isvdurora-C.
erbitux, liposomal, thiotepa, altretam ne, nelphal an
20 trastuzunab Ierozole ful vestrant, exenestane,

41] r | t AxnBtHad for eatifg ¥l dise sy @é@ocudi@@%ﬂ‘lta tyrwsing fkirﬁase in a patient,
anpat h, cutent, aranesp, neul asta, kepivance,

commamgaaﬂmmpstwwto the patieat apretiestive amauntobat leaawmer
nistering radiation therapy to 25 the
CO&ﬁapég?h%ggadngethod for treating a cancer in a
patient, conprising adnministering to the patient an
ef fective anmount of at |east one conmpound of claim 23.

4230 dhe melbodaliaimot . whereinsthe tyiasingokinases seleptgd from the
grﬁ@“}easétﬁ{gn Iggﬁﬁﬁ EAFFEHERS, AL 94 N[é/r‘?d pERUNt Of

|t|oha aft i cancer “agen Wheréi n the

addi ti onal
43. The method of claim 42, wherein the tyrosine kinase is VEGF-R2.

44. The method of claim 42, wherein the tyrosine kinase is EGFR.
45. A method for inhibiting treating a disease associated with a Pim-1 kinase in a

patient, comprising administering to the patient an effective amount of at least one

compound of claim 1.
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anticancer agent is different fromthe conpound of
claim 18. WD 2008/ 054701 PCT/ US2007/ 022827 178 57.
wab@soet’nod of cl ai m 55, wherein the cancer i sP@I/ESINET/022827

cancer, breast cancer, colon cancer, kidney cancer,

l'iver cancer, brain cancer(ﬂ &t her cancer of the

central nervous system small cell |ung cancer,

non-smal |l cell lung cancer, head and neck 5 cancer,
esophageal cancer, gall bl adder cancer, ovarian

cancer, pancreatlc cancer, stomach cancer, cervical
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53. The method of claim 51, wherein the at least one additional anticancer
agent(s) are selected from the group consisting of a cytostatic agent, cisplatin,
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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,
busulfan, carmustine, lomustine, streptozocin, dacarbazine, floxuridine, cytarabine,
6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatine, vinblastine,
vincristine, vindesine, vinorelbine, bleomycin, dactinomycin, daunorubicin,
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, 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,
deposyt, mylotarg, campath, cutent, aranesp, neulasta, kepivance, SU11248, and
PTK787.

54. The method of claim 50, further comprising administering radiation therapy to
the patient.

55. A method for treating a cancer in a patient, comprising administering to the
patient an effective amount of at least one compound of claim 23.

56. The method of claim 55, 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 18.
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57. The method of claim 55, wherein the cancer is bladder cancer, breast cancer,
colon cancer, kidney cancer, liver cancer, brain cancer or other cancer of the central
nervous system, small cell lung cancer, non-small cell lung cancer, head and neck
cancer, esophageal cancer, gall bladder cancer, ovarian cancer, pancreatic cancer,
stomach cancer, cervical cancer, thyroid cancer, prostate.cancer, uterine cancer,
skin cancer, a leukemia, non-Hodgkins lymphoma, Hodgkins lymphoma, non-
Hodgkins lymphoma, fibrosarcoma, rhabdomyosarcoma, myeloma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,

thyroid follicular cancer or Kaposi's sarcoma.

58. The method of claim 56, wherein the at least one additional anticancer
agents are selected from the group consisting of a cytostatic agent, cisplatin,
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,
busulfan, carmustine, lomustine, streptozocin, dacarbazine, floxuridine, cytarabine,
6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatine, vinblastine,
vincristine, vindesine, vinorelbine, bleomycin, dactinomycin, daunorubicin,
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, gemcitabine, capecitabine, reloxafine,
droloxafine, hexamethylmelamine, avastin, herceptin, bexxar, velcade, zevalin,
trisenox, xeloda, profimer, erbitux, liposomal, thiotepa, altretamine, melphalan,
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trastuzumab, lerozole, fulvestrant, exemestane, rituximab, C225, doxil, ontak,
deposyt, mylotarg, campath, cutent, aranesp, neulasta, kepivance, SU11248, and
PTK787.

59. The method of claim 55, further comprising administering radiation therapy to
the patient.



