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effective for those types of cancers that have defects

w0 pooeebisecycl e checkpoint, which limts the abtT/U82008641359

these cells to repair damaged DNA before undergoing
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reeishlaily eff¢ctige for these tpifeh ef¢apcerdthet Imyesdefioistn tidlecyolf chddRsgnt, which
EENOS A88%y b ' t r I ealth .gans

SR Bty DAL bl AP & DR R sl Flf P e
nopselpniive axitre oAtheseategimentorlowsedreafteh vsulshe paveRehaPiliththg side
def.gat RN e based on knaw edge of

o Rok e AP A M B 0530 nof AN RS Fgans anc
tives. apdeqmengemise g tamthaaitofitiematitine ef f ect i veness

of alimeh | reatnents are subjec 0

dev ol o oUB RGP SAREY Hefioh e BRTR B Pl P doveched based on
Ipawledgawf hpw catver delicdeselop dorexpnple shaomti@btrapeh bompid ARMBxifen, the
YR, LS ch.as Mrl, . .1 oduces a.

mul t1ar u(_gﬂ?lggl&é(tﬁg%a ga%htreeﬁ 0 eﬁggawc%’f%%é‘f‘iervd@%‘aewf resistance to the
drygsr Wepguulaf, thaircredsedpgssidr afivell inembrare oundi@s forielsPRGh as Mdrl,

§d . | r.cells severely limt. th
AR e ak Do BE B BN byroneh et e om the
caly E};Thesebtym@ edppiation by, cancte mllsfs‘i:\_(e&ﬂ}i lonnit the effédni@éness of certain classes
¢hemm part.l.cul ar act| v .
FPERLEpARE b, ROy AL RGO B0 e b egapeutic agens,
peitipyl rbadctiv osteressoatsrs apthongeredisveneaipimpsured & edtidaV for E@dblishing
46 Kishg: nature of proliferative
i Jge as e&glr‘{ %I FO? S!r?a%%’gé ]g]\g} ergtg%#]gnﬁ g(i%anr'ﬁ1 v °g§ f(g'ifeé?{[&vg %Esﬁ%?F angtfor
oa@mlwﬂzwwstmeth@msbva ?‘I’Eeﬂﬁ!gg’urm of kheiph ];Nith other compounds.
MRERQU \ Q at | S Of .

B Rt s P Ao e e M e erent sercosomers
and/@steerioisomeris mixarelf b pattiewlewheootberapeutia acbaty ®Bicfaghave differing

H A .GeR9R0L. i ch _may haye .
PP L SN R FLARGH: SRR Pl L Sh e aey Biuee
genseatied pledrng sesisfenrs. of chenot herapy and linits the

generation of drug resistance. 20 4. SUWARY |In one
465 peSUMMARY

AN- (B ( [ Y t-5-en-2- - 2I\-s
(B RETTSBCI0 s R S s
24y Timkinediamizgremppindsemichst in spoified diasereonproat grdidedbt exhibit

i hi t.. 010l LV i Vi ai nst.. a.vari et .
algif)mé%r{%tgreggé\h ;gzgfésft g?eﬁ%e nogfrd?fgeg%%ér})é@log%s%o&gells. T Ome ehhodiments
cavHsyRisteerrding tosthpwalfdsnde@oard progided st r uct ur al
formula (1) are provided: R 5 2 RZ.7 2 RC~\ IR3

(1) HNH 255 a 3 CONH2 ingluding prjodrugs, salts,
hydr at es, sol vates and N oxi rtth hat are

2

enriched in the gorrespondi dl\as gomer of
structural formul'd (lAa d5i glat §d the R R 2R, 3S, 49)
di ast ereoner: WO 2006/0 6, PCT/ US2005/ 041359

including prodrugs, salts, hydrates, solvates and N-oxides thereof, that are enriched in the
corresponding diastereomer of structural formula (Ta), designated the (1R,2R,3 S,4S)

diastereomer:
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3RL R R (1a5 42 NNNR3 ) 3 HCO\H2 (1R 2R
3S, 4S) wherein: each R is independently sel ected

w0 c@a0sdsel gr oup consi sting of hydrogen, | ower PEi/kKy1005/041359
-(CH2) -OH, -ORa, -QCH2),-Ra, -Q(CH2),,-Rb, -C(O CORa,
hal o, -CF3 and -OCF3; 5 each R2 is independently
sel ected fromthe group consisting of hydrogen, |ower
alkyl, -OR -Q(CH2)"-Ra, -Q(CH2)n Rb,r-NHC(O) Ra, hal o,
-CF3, -OCF3, +N and +N \--/RsN_R4 eac RES

i ndependently sel ect ecf lESmt e gro onsi sting of
hydr ogen, | ower 5{ -Q(CHz) "
Ra, -Q(CHZ)n Rb, H§|o4 3H- NR4 -~ L/,
~\ 10 - - N and N eath s i ndependent |y sel ected
fromthe group consi sting o ? hydrogen, lower alkyl,
arylalkyl, -OR, -NRR2R&@Ra, -C(O) OWand - C( O N\WY

R5 i gvhpr)éﬁllrogen hal o, fluoro, -CN, -NO®2, -C(OORa or
-CF3;  each n is independently an integer froml to 3;
15 each Raadh{k Ilﬁﬂddi’{pﬁﬂldﬁl}itdekﬂc@éfr&rﬁﬂ&(ﬁr&fpclﬂhilshﬁg of Bk gen, lower

ORGP DRTEER R Ip Lot £EF 4 e
group consacsiR’ ixgindebendeiREy, sele@Ed from tHoGkaip colMRiBng ofHydhokeh, lower
-C(OORa, -C(ONRR and -C(O NRaRd; each Ris

i ndependently selected fromthe group consi sti\hg
alkyldtQRIeO(@HS),-RY -O@Ehi),-Ra) -KJC(OIR, hatl, t&F,NAGRLl’y N tM0and
su ituents may be taken together with the nitrogen
—§z.=;1tlomrtjeR4 whi ch they are bonded to forma 4-9 nenbered
satufated; ring which optionally in¢ludes 1-2

e 0 e e PSRBT R ST, v
i s independently | ower nono-hydr oxyal kyl OLelgowE‘r\ ”
alg*l g%xﬂ%’g{sura fc?liéﬁ;l) (’f§{$l§)"§{g ’ﬁlﬁl?ner#] Yo r‘ﬂcist"ure o ¢2-

e>5,e——§ €x0) i somne according to structural for nul a
gema) N-VI® 2@%%5556 \P T/ US2005/ 041359

each R* is mdependently selected from the group consisting of hydrogen, lower
alkyl, arylalkyl, -OR’, -NRR’, -C(O)R?, -C(O)OR® and -C(O)NR°RS;

R’ is hydrogen, halo, fluoro, -CN, -NO,, -C(O)OR? or -CF;;

each » is independently an integer from 1 to 3;

each R" is independently selected from the group consisting of hydrogen, lower
alkyl and lower cycloalkyl;

each R® is independently selected from the group consisting of -OR?, -CF;,
-OCF;, -NR'R’, -C(O)R’, -C(O)OR?, -C(O)NR°R° and —-C(O)NR*R;

each R® is independently selected from the group consisting of hydrogen and
lower alkyl, or, alternatively, two R°® substituents may be taken to gether with the nitrogen atom to
which they are bonded to form a 4-9 membered saturated ring which optionally includes 1-2
additional heteroatomic groups selected from O, NR®, NR*-C(O)R?, *~C(O)OR® and

*-C(O)NR?; and
each R? is independently lower mono-hydroxyalkyl or lower di-hydroxyalkyl.
In some embodiments, the compound of structural formula (I) is a racemic mixture of (2-

ex0-3-ex0) cis isomers according to structural formula (Ila):
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4 RL RBRIIl R 62 \HNHR3 (lla) CONH2 5 4

i ncl udi ng prodrugs, salts, hydrates, solvates and
woOR@xiosssl t her eof, wherein R, R2, R3 and R5 PCHUSH05/041359

defined for structural for4ula (1), supra, In sone

enbodi nents, the conmpound is a stereoisonerically

enri ched diastereoner 5 according to structura

formula (la), supra, including prodrugs, salts,
hydrates, solvates and N oXi ythepeof R that is
substantially free of 4ts enaﬁtip d any ot her
di ast ereonmer thereof., Nl n st T v"anof aspect,

prodrugs of the s@@r om@aIIY‘enrlched compounds

are provided. Such protlrugs may be active in their
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thehdeays frpmibriaoleqvie underdhs eondiigsiof pifetyeisad 1 WYof 8y %%s

et MM €16hvaL RGShd/Qh& iy 20 FReHARiSh tgﬁﬂﬂ‘d e ﬂﬁktuﬁx&%ﬁs For

mnthln the stereoi sonerically enriched conpounds t
XAEP 19 BrMARY Ok EGORPY RIPRGOY PRRS pay Peincluded igap awide grogmoiety that cleaves
mmep BRafiods Mﬂﬁé M%@neréwihe %ﬁﬁlalg%‘ selcblmaltyea(émﬁ@groﬁﬁn TI8S the prodrugs

i mary and secondary), roxyl s, fanyl's
m@ﬁxﬁ gﬂegxyl types ,oﬁgt@;pf@pg gécg}pbdmeg prgr@upswqqslggg oy or more functional
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cmfl@e dF %mal TS W@ﬂlmdbeest%rﬁ%somﬂwﬂy |ear1<thﬁ@ coaliaﬁoundqrthat By be

whatled %vﬂlﬁ &l?@ﬁ)r 1n@ju§5(3§ i prbx'ﬁmet? HERIdB afut 5}9 notrlﬁl?ﬁte@ €, amines
|nclude rodrugs.” Specific exa | es of

(%W%?@ts?%d%%h}’dwXélSdSUIfBWISrﬁF‘X}S)o‘iar@éEW&OWI% §fcn Myriad
p&%ﬂ)ﬂﬁsuﬁtm& foke ﬁﬁskﬂ% sh&?fuﬁéjcﬁ)qal' goupd¥@ yRIPHOHER ibsd: 4d€leavable

but are not |imted to ani des, carbanates, im nes,

upgleg e desined spndsions of uspire spever ipths agin @l teaq yrpgroups, alone or in
c<§9ﬁﬁdtfoh CmaAPbeSXAMBA ﬁﬁh@ﬁro%gmp@&ﬁce&a&mg oﬁ/ﬁr&h&ketles that yield

ul fanyl groups that can included in the prodrugs
Pﬁ“ﬁérb’d’ﬁ gecondpt angpeaerpigs that ﬁﬁl’t’@dﬂ"iuéed mﬁhedzfpmgsgnclvd@rbut are not
hﬁm.@d%l dfhidsTERfuAMbed ﬁﬁm&ahﬂexse ?ho%ﬁﬂéﬂ% Bh@sph&i?rfs lahcpsulfenyls Specific

thio, amnothio acetals
e)sqmpéeé@f Biogoietipf thas afelsbywHayd grotpitises mﬁmlwd in the prodrugs include,

bASYIWR Gifnlite o, thibbbts ffbldé?cimpﬁtscmeﬂ?@ Q&tivatifes %&mﬁhé thﬁﬁt) oxythlo
pronD|et|eS that cleave to rOX groups t a

apighthieacetalsy [sihd ddosthers, W@eﬁp@dh@@@bomeqs du@carh@@@te& ey mstrical

dshibdseglet Specitid |e£di’r[}ﬁés%§proﬁl%§e%§thﬁ @Qav‘é‘% pﬁmqgﬁl%xyl?gooups that can be
SEECIfIC exanpl es of pronoieties that yield carboxyl

e thepredraggrinabuse; byt prgaetlimited faa @ulfsmetg?, egers yig carbonates.
SE&W &éﬁ?l@g-ofp (okh kPR OBt ngl& %g’rgoxyl groups that can be included in the prodrugs
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5 include, but are not Iimted to, esters (including

silyl esters, oxam c acid esters and thioesters),
wa@piodesssand hydrazides. In still another aspecPCT/US2005/041359

conposi tions conprising one or nore stereoisonerically

enriched conpounds are provided. The conpositions

generally conprise the conpound(s), and/or 5 prodrugs,

inchideshut lry dotdingtsd tos eltaralisdudiipdiiprestrspiadfSacih@teRhd thidisters),

Bﬂié le carrier, excipient and/or diluent. The
. §c?&ﬁ§8%%§ of the carrier, excipient and/or dil uent

WI [ Ildgpbmdthe,rp?wﬁ, hcgnpo@lmsnsf cﬁﬁhpﬁﬁ@ dror bloes sﬂf@ékﬁi&@ﬁﬂfeﬁdaﬂﬂ enriched
QM pDel N sSulta or acC epta e or 1 n
G 000 B BB
pmétlgs,l salts; By dueses ssolviates bel/oTN-sxides aekedf, th Q@E@Ettpﬂ&k earﬁ&f excipient
enr

humans st er eoi soner
A8 il YRR iy LB SR DY e oM g pon e
dmrgd hdfecforcthé @mpadition, anl moehihg ﬁoﬁt&hlg&‘&ltiﬂlmrac&ﬁﬂai)@ forlikwitro uses,

] i IR S P Setgi e i RO SRR Gravaiole G e i
hmndw4n partlcular t unor ceIIs are prOV|ded The
abnor mal cel

met h ontactin
such 9’g§ stgrg g’z)m%rlcaxlgleprlc V\ﬁY {;(anan H‘g eIy 3fe Pyfpnt r]ﬂ%‘llltétors of
proliteration slowenil cells) spcleartinvabied]ls tivp (Dﬂﬁbdﬁsagﬁ STHuk,B@6lill another aspect,
mgﬁgg dki ﬂﬁt% olﬁ%otgo{ng ]abnozr?zlr] té%{s' Q}% in %{ﬁhﬁs I]POSI’ %Ll}/sa;rs 1sarov1ded
Thy mbthétbrgamqrajlm ioblve kentating an Abhernebtdlls suck adla RGEQN @&t Afhmount
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caifog\? gﬁ[%#%ln‘%gﬁﬂ prot ‘5) AL P & T SERIeR cané’ﬁg ed into 2
cqmpwtlplg eTheanedmds:ma)Sbe Recticed is 64 tidro &ﬁﬂﬁxﬁ@ br 1ﬂ$lpﬂfotcontexts asa

i rollferatlve di.s er.s
b IR By Pack 6ds PR e b anfGe o} SRBIeRH s i rerss sy o
'wveﬁemﬂmmmgxxontexts or in humans. The net hods
gene nvol ve 0 .an_ani.mal or hupman
subj %1%% h)ﬁnotﬂer asge%t %ﬁlorgﬁ 8% %?a%%}?r ln{i;{agy%@?(gg%?rp ergmdg,d The
methods@tﬁ@*d)e @mnmmd: o s el gthrhemedx i, or a6 mAks. IEM]@ 'ii{e;lﬂas generally
t her eo

in @t Ramil Nl B0 B ord R0 2 bR e P AP PF e s siereoisomerically
en@pqurcdmpoun?lfh@mr ﬂbﬁqbbﬁﬂd(ﬁlﬁ/oﬂﬁbdfﬁﬁs 69, Hy€ratkd, solvates and/or N-oxides

} nd-Si.er Q.the e .or .the c ound(s) can be
B0 OSHEGod B bR P e, SR 55 o
adpyigktereéd tocthé snbject] &Ghe{i&ii@otlﬁm catiche ahﬁhnﬁsftﬁad ﬁdhe&ﬁ&%ﬂy ddfhposition.

but ar '
pepfretlle @%“3536%3*3% Bt 851 APy Bt IrOEaWP&vdee o Ritagsmotimited to,
tmm@mymwmmamdescrlbed herein are potent inhibitors of
ﬁ‘u r %ﬂtsgke%%g%erlcaﬁugn?r g? Oclroggs ea%%{s?n & gqrg{p!agq }g)%:nte 1?11%1 1tors of
AEprkatasd. Aevel kmasés afet amily kf snaERS Hil@Wﬁ tdIRERy featiRMrsi of cell

dnﬁﬁ?ﬁ? r@i \Fa"ée\r(]lg els ggf‘xgro r}na%ag’% @F%&uaigﬂ,sevqx[g F}Zﬁg?fg&%gﬁ cancer
celly ﬁlpﬂl@ﬂhreaqnamlon aatal, cervicpll AaitoblagtomB] nlah6iha, HAhghOmb, WAk éatic,

ey sl P ERTrts £ Bt it o5BBUB0 o 305279g5: Geopten

& BeiukleBi2000, Cdi9.: 1:3)3119‘&48101 S8leaksun Settakida-et 212060, BBY. CaAeer 84:824-
ver ex reSS|on of Aur or a ‘

S T Tk e

pracessty fvdtichiaioingi cell badnidrca®s s AlNonshin6hinfAdiABY bE %dna b
become cancers. Although not intending to be bound

any
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of operation, it is believed that the

war@emsissoneri cal ly enriched conpounds descriPEDUS2005/041359

herein, as well as the actéve prodrugs, salts,

hydrates, sol vates and/or N-oxides thereof, exert

their antiproliferative activity by inhibiting one or
particidar Aeogred ofdratames is beliuysd thiatrthwmreeismeltﬁearllya&p@m'  compounds

in It [ Julel an ac

d%sFrébeg%engvas d}é El ag e rre t ts sttg X\é{f}%tesa 1\%{{ %B(ﬁ’orklll A& thereof,
emﬂ’thwnltlptghﬁmtm acdivay ky mhihnang\pltemrmnammklr@ﬁeso ne or

rhne): :T]Eltlselrneg gﬁx‘é:xr A[sPe%lt ln}{eth%%{ 3fquﬂl%jit %Pa%H\pi oé' gr? %ﬁ{orzplsgase are
psxvideat Be rmddﬁs genh&aﬁx nml'ehre tdm@pmg‘ a,n fbhﬁlecktnawmmru aoidyi of one or

ts.activi t The hods ct] WAl
moret SF%GO(I:S(()) aillg enmcth?? Eompo*mds ggglggeggrr%{e?né fl]%l(?/(g%&tl}\':g 1plrc{eh(rjugs, salts,
hyAlrate, solkitas aﬁcﬂo@i}—pyﬂwh(rmf,geffectimttm inhabictits activy.oTheaceéthals can be
PR P S gl bR ARk SE g e . i
extracts rof vdlly expressine X Auztom knrakn)bn tn dino Aemextsawith intact cells expressmg an
P S BB L R B B S gprene
c¢lhdem tietid) am.’r/oq:us e\vmapneum aprﬁrozd:h m@he eatioéng o potevestidnhd tdiseases
i nase

or dl?OI’gE}% %hg't afe Ihe atfci §t21§0 axp % Aur{fx kfa‘g{eﬁctﬁfé of treating

or p ﬂlestémmhg aﬁ;mco mthlodMg&tmg gf preeahtidg 4 easddnasmediated diseases
og %I%Jrcrie(%se %rg Pr%(/x e 0 1e ﬁrgegﬁold%ﬁlﬂgrafﬁ?ﬁlnglgg L%T Eg{eﬁéﬁ' ) a {1”1\/191 V8t human
swatrjeeet ot axmdunmf@n@or mwe etesblmlmndbfrmrmlmdlcmp@mds dehaibed herein,

anCQFP a%ﬁlveﬁ) %ﬁ%ﬁscsrahp %g? at% ?oh%‘tes gﬁ(g'érqf(l —OQ%E ‘ﬁgrecg e(}%rcfﬂ\g:‘cto treat or

pB?fVéIﬁd:l‘tel Awora binksegnddiaped dlq@asevedlsortlehe AAtma)klaase—medlated diseases and
ase- d at e
dksor ers éncrreaangt %ea%r i go%ﬁeg th d?éggrtar% %céo’;'\girhgn @xlwhdch a mg/mber of the
Adir e hinase faimbmfcdmymes playxtdvrele Spdcdicaxamples afomdi Alirom kinase-mediated
whi ch _a. nenber . of rora. Ki Ly
PR, s R PRy o SRS
chiicaaseenadioat:acthpR)cados ba&egamic @N&tandervécal, melanoes, rénat, prostate,
13Enﬁp%oma neuromagtgrga gaﬁ(‘ﬁg% %%tfr%der cgllilcléf C o ?22 S glr 'ezS t
gast rOthr:x aswas lnalude betraré mmhmltmbamtenmdmt&sraadl meqbod}zslsa",tﬂef,or
slgéﬂ%ﬂz%%@hedﬂ] eeg{lsgrgxlgr&}czagl Senrifch an 005138%3 %n rger% ?Qsﬁﬁ?%‘bte élééfcribed in
niove ddtaitlerdirelshlat.es and met hods useful for synthesi zing

the stereoisonerically enriched conpounds and
Spr odBRJEF DESCRIPTION QRTHEIIAWINGS25 nore det ai l

P oo g e Bl ol MG (Rl SR

aflRe@R B Bicy Q}DEMH(\@“‘SW Mbél‘ﬂ)@mgl-N@'r[@-y@ﬂry[-?—(éEmchylplperazm-1 -
ylgplgegl&lr]l-?ﬂgﬂ}%wﬁ%%}d)eagg?{ ﬂzlgﬁ&&?%yr%lfﬂ%ﬁ%l E Iﬁ%uéddii())gaﬁbf &l e growth

ofiyatpye diffetahtayped ef waibts i standpd xpeb gdPdd@iont oy re¢gduessign oatidls.
30 of various different types of tunors in standard

6x eno PEFAILEDRESSRIPEHON r egr essi on nodel s. 6.

DETAI LED DESCRI PTION 6.1 Definitions As used herein,

t he féad | olefigitioss ns are i ntended to have the foll ow ng

mean iA},gﬁéd I}QQIIE %%l@oﬁéﬁ?t%mgge{ iHASAR0R4 R %%ollowing meanings:
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7"A |" by itself or as part of another substituent
refers to a saturated or unsaturated branched,

W@ e0aiosiser chai n or cyclic nonoval ent hydr ocar bRET/US2005/041359

radi cal having the stated nunber of carbon atons
(i.e., Cl1-C6 neans one to six carbon atons) that is
derived by the renoval of one hydrogen atomfrom a

si ngl ‘Alkdt byoitseHtooas @it ofarpeicentbstithdon Rfers Blak@Ritedlor unsaturated
ut.are n

d
RS 1 PR o PSR G0 oo
@rlopaipins (i, @jy([l@meals oina ta31x pmd)pﬁﬁtﬂins)ythat 1sm’eﬂmrby2h6/ﬂemoval of one
‘?égé&ggt&g ﬂ?m 3 sYxlg‘le O it t8m q? a é)ﬁre% %;lfage aH(ene or aH(yne Typical alkyl

Fers djstudp -bat ae ndt hymted 019 mpthjl.l ythyld sych as ghagt, Bthyﬂyl lethiyhyl; propyls
ﬁt:}?as pﬁgf?l%%%%mﬁﬂﬁ E )}II cy gg@aﬂir%ﬂr%gﬁné _y% |p¥op-1 -en-2-yl,

Rrylcﬂ-ot}llm'hnydlelybp-l-bm-ﬂ 1, Icycﬂasprbp ¥Jen-1@ltproﬂ t ?ﬁl-l 8'1 Ydrop-2-yn-1-y, ezc.;
l%l&”ﬁ%bﬁe/%s-bg{agﬂ )ll b% an 21%,32 @th}l]l qrogﬂn-l H\é gxetihylgpra[?a@ -y yl,
%’Ybbldfbl:lt -yl blé-ri dn-ly‘i’l, byl eh@bylf 2-inethpk-groydi-en-1-y1, but-2- en-l-yl

G0 Ry e AL Do) Skt R LI

qyglv@tgl a)-ﬂlesdt-ylrlalt-ilgm layl Qaut-mtyﬁmdﬁﬁbut-t%% 100 R Cdna el Be. Where

Sggéflf%&ﬂg%ls of Fanﬂlad(cﬁm@fé 1nte%5]e1qk 3? notp o kéﬁ%l tag)kagsa,”g‘?]gg}jyl”gqié/@b“alkynyl”

ig pyad.ab Aéfimgd belom Ldver gkyd arelﬁ&mto aatalkyberougontAink@Mdm' 1 BY6 carbon
Ltself or as part of another substituent refers to a
saturated branched, straight-chain or cyclic alkyl

deri V‘é.élun&;l” bhitsetfemaymit of fnotive subyiitian esferado@Batufa@i branched,

sﬁ%i gl& cﬁ?lff erxgrgpcs alf%;r% %Ire@l‘%d by glg ?egnchvtéll C%J&lﬁg qurﬁg;l% gtioi%?rom a single carbon
atpant ¢fain>ﬂent allemhaﬁmmal gikanplagwdpls i, lﬂlSarB ﬁﬁﬂﬂﬂteh tof nethanyl;
O
E-{jl ﬁg?p%n}’lé ?Jl%h §1§)§rogapn¥l 3%% qro%n ﬁ 1)5,|¥ycto§g)@a1b Eny& |e§c butanyls
spchrps bitgrl-1-pt, bptam2y1 (syd: bt(tyl}s (fbnlelttly)il)ptropZnJI@ﬂ gsﬂbﬁm lomem% = ptbpan-2-yl
etc an e

(22%“&} %{ﬁ%{)ﬂh I }?Zeg e or s p)allrt of anot her substituent
r ef er‘Alkenyl’aby it at anmatt efladorienaibstinent f)e‘fefrﬁﬂogﬂgnsﬁﬁgdtéﬂblil?inched

st O e car,no roon doubpl e
<R <GP A kBT e B3R5 drdnasshes o
remeypinglose lmirdgelm atatndiromof smglepralﬂibli’lta’toﬁl}c dfearentlanengr 'Dlié%r&h@}fnay be

r ont o I Qn_apout the
1Ip§thgli tHqu 4§ gan)v E(Dﬂ?o&ats lon arbg tlzli‘%@quglﬁ IbB'Ef{Séra Il“y{g?au enyésrobmmclude
buirage mtlmitq:dluol ﬂh:bnyb proeetnlyls rsnydh, as ﬁ)fdppleﬂyl-s_}l plup.n -8 -l 19p-2-en-1-y],
p{o'p%-enéz'.y]l cyfl%g} l-en—fgl WS%’PTOP% 110 1- 1 %uteny]s ;/uch as but-1-en-1-yl,
b@ty]ﬂrxﬁjylo@)qr@ﬂehpﬂop-)ll-en—l mmlenyzhs ;s,lmmaﬁ-zk;mtbutau ﬁﬂreh—'l Wi,
b@tgtl 3= %en%‘&l eyy ko‘?u@ LPJI%/ gy obgp b—elé- -yl cy%/lobutai'l% dlen- -yl eltc ; and the
llkmt a- 1, 3-di en- 2- yI cycl obut-1-en-1-yl,
eYC! Rtk SRyl g SN il Sl i
s@@&thammmyclmelﬂ@i havinglaalaasltl ﬁ@aiaﬂﬁﬁicﬁdoxbﬁ@]afbb&ﬂderwed by the removal

or C C | a avil ng_ at east one
of e BL0Hen SO ot P o pOREHY e B almderous
1n@hée ﬂ)ytd’retlgne hmaécbm éth)(ﬁm progyrrygd s@clﬁ@rﬂ%ﬂﬂl - Qfop@-ynt- -yl etc.;
I nc

PR a8 Syt Bl BT satitwe e or op-

| -yn-1-yl, prop-2-yn-1 -yl, etc. butynyl s such as
but - | -yn-I -yl, but- | -yn-3-y| , but-3-yn-1 -yl, etc.;
and the like. WO 2006/ 055561 PCT/ US2005/ 041359
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8 "Al Idi |I" by itself or as part of another
substituent refers to a saturated or unsatur at ed,

whe@aeosise] strai ght-chain or cyclic dival ent PCT/US2005/041359

hydr ocar bon group having tHe stated nunmber of carbon
at ons (i.e., Cl-C6 neans fromone to six carbon atons)
derived’'by the renoval of one hydrogen atom from each

of t alididifl éb¢ Melf(baﬁskmﬂ ot tulilEer gfbsﬁcu@?fe@e]{ﬂi todl smﬂﬁed or unsaturated,
noval of. two

| kene . or
bg ol%@ at h? cha Oﬁ éiyc ic ga%]s%tﬁ]yg]iOB mgrgupﬂ)gp@ﬁfhegta{egﬁ)@mber of carbon
aainiee(nee, (E)]r Cahiegmefrom ohbe dix\earbEarens) Bdttved Bielihe ddmd BN @hShydrogen
ach d|vale t radical center can

ncy..of th
P F6h Sackd yath {0 e SRt Ao St naedt alkne.afkhg or afioime. o5 by the
rethdwl alityyd hgirmpatoms ﬁbmds;ngh‘.uﬁart@hatoﬂiiﬁf abhﬁhﬂaﬂ&n& Qlkene or alkyne.

X F %\Doanqgrfxﬁlblg (F é/a %etnﬁgf?r %;ljl_ %mall ci}‘ the dé\tafl?gtnrafhc%l cat;t?q can form bonds
VDﬁlclhrydanie vt difiﬁneﬁﬂ‘atcaﬁs ﬂppxﬁaﬁ Ia}kyIHlyl krouﬁd Méludepﬁlﬁ Fﬁﬁarh'ot limited to,

me’tharmgj%l %tB)él 1y rhcﬂ S;%an-t,ig gr 138322 q_lyl2et5‘fny1 }/ ~diyl, ethen-l ,2-diyl;

pmpg}diyils-sach ds p]:epin-)lll ~diydy p}@panll ,Biyl, pl%péii—Z/jl diyl, propan-1,3-diyl,

lcho r%})an gnl (#iylef‘yc:l%?psrf {/? %ly&’)Pé?pob Flbi, 2f }é,ﬁ)ropll -1 éhzyqul

pcqpeil maT b-pl-yz-pﬁfpal -dn-1,3- grydlcydloprbpi @-}%n-llZ (M{)l dycl%pﬂl)'pézd—cgl- E3-Giyl,
gclfcﬁp\écl),{)d’%g%?é ct;sﬁ pr%qu% AR lII,E%a Ayld‘ft% but%gﬁ/léﬁu tagrg)&‘[awl 1 dg//l
bRtans Pkt lmtanp]a:hdﬂzl, butehi-y,4- dxyl,z,urmtmalypw@ﬁm-gmgarm Yldiyl,

gr%egﬂry? tér%{pgr{nl ,J7 d%yl ¥1PbutaI%ICL8{yylcycgﬂbuianll ?d%% cyclobutan-1,3-diyl,
bistk-ed-1, e4diyl,, bﬂ’e—ﬂ-ley{-ll 2-dpitbut-1 @h-1 B-dyidbytlen-1,4-diyl,

27 etltf}gt P]roﬁ 1|1<=|5n3 eg g}%lzdlbeil}?n{ 1J%Keap{; arP 1, I1 -dl%P _bl]it’a-]1_3dciii)e/r|1-'l 1-diyl,
bmmlas—dlers} 2-diyérbufh- ]13-die1yll 3-diyhy muw-m33w641am1ﬂl, Eclibil 1-en-1,2-diyl,

gcllgqut 1% 11q (@)ﬂ Q_P_"c%b‘g 2ye1n—1 fglyglc%%ghutarl gﬁleri 1 gdci.ﬁ/lw

CWQHH’C&HLH—GI]EH-@B diy12buthl yh-1,3684¢1, &hutﬁr ﬂ,4-3ryd |bﬁtﬁ-113 &Fﬁﬂl )é.ld,lyl etc.; and
n-
ﬂ}@fﬁce o?ldire aPéc%cq%VG[g §¥ %ﬁﬁglﬂ%ﬁ 1ptegfde8,| t{)%/ nonézp&lawreél‘lll@nﬁélyl

alkbmlldlyl kmd/o \WigmeldpBabddl W Heﬁéh@is%p@fﬁ ifeadddqRht Helwo Valenmes be

t ended mencl a | kenyl diy
o s P Groon APt Ao et DRt frbies A Jat ety an
alikyuttighgfeub ¢dnaﬁmmg1mot6mbmhtemsu BiSoRe emBydithdhes thEMRyI8H BOps are

at re s used. A "Il ower
B0 e RS By S s i . .
mmmtmm (1@atthar®); ethian- sgmeyl esthad); Iimfphﬁil Blag/1 adrdpaheh: Mhtardl @Jdi%

t a c al ps in whi ch t he
(b%aao)carfad tg e% gdlgo %ﬁ}{e eé\ © 38 ﬁﬁ‘ya{;é T"“g ’Efg\%bo ns, e.g., 25
met h‘éml_ixl,vﬂ;”(bmélmm partadfaasthél sebsdiuyht rdfat tbaemﬁ)mght-cham saturated or

opa tan butano
B R el il oup BEFRARE Mot St aterssoriviis e
remmﬁ/al a)“ ;)ne lﬁ({drolga?ﬂom Bymlehﬂfdtf&hdl’cﬁvo @@mﬁﬁrdartféﬁ ta@ﬁ@ E)h g:Falght ~chain
Su u re a S{r n saturatea or
TRt Rt BTG e Bt O Soelas it bl rent, in
pamcmdlw allkglniie is adicarl incqidrebacldal I’I‘yﬁxdal ?N&y]‘éﬂtibegroﬁ;ﬁ rii:k\f@e tf are not
e two termnal carbpbon

VOB DARRIED GRSk i, s (el EBar
pﬁbdﬁ}ﬂp&op[]ﬂhﬁo lpﬁ!paﬂlp]cﬁhfno aprﬁﬁ he k9 rﬂadtyléﬁestsﬁé}pe{s%ugﬁ@ Qut[11dno,

|cu al kyl ene is indicated in
b‘RQEegP g’“B’nda@Q@P% tl tlzmey WHE3 igeysic-ide fhgdike. Where
spacific ROdls off safitdtiof ate @nenﬁai el oRendl A BRIR) alk&loMMi/B S no is used.
such as ethano, etheno, ethyno; propyl enes such as
propano, prop[1l]eno, propall, 2]dieno, prop[l]yno,
etc.; butylenes such as butano, but[l]eno, but[2]eno,
buta[ 1, 3] di eno, but[1]yno, but[2]yno, buta[l, 3]diyno,
etc.; and the |ike. Wiere 35 specific |evels of
saturation are intended, the nonenclature al kano,
al keno and/ or al kyno is used.



10

15

20

25

30

WO 2006/ 055561 PCT/ US2005/ 041359 9 In sone
enbodi nents, the al kylene group is (CL-C6) or (Cl-C3)

w@bdoghsssel | n sone enbodi nents, the al kyl ene grOUIPS1085/@41359

strai ght-chain saturated alkano group, e.g., nethano,
et hano, propano, butano, and the like. "C cloal |" by
itself or as part of another substituent refers to a
Incspoie |emb6thsntm tthecdfiky&ene 50ﬁ1aisl(§2ﬂ “C6yora@p- C3Ty1pylé:1&| In some

n pt. are
erﬁy&j%n{?e%l} X la&y%ﬂég %rolg)u? Fjlralghéc-u Ogin sa gur%tetnglléaéla lgéw1 e. %,ntaethano ethano,
Pmymmdbmmenwﬂﬂkdﬁalopentyls such as cyclopentanyl and

Cycl RERaBSY o el Fal R o B e YR £ SRy on ofan

“aipd’t moip. riypisaisytloaligh gmnpmhcludd, but acymk ]lmltﬂfto,p@bMﬁMﬁ}H;l &yclobutyls
' n ugat ed i,t el ctron s te
TP L TR B RIS e
cyk®hexybyrach cyclnlgexgykarﬂmmlahaerﬁy]l;aﬁdi theilikg systenms in
T N A -

hasamgh casgug&ft@im ezlmrmn bystemf [Spedificutly mcﬂﬂ&rk@],thm the d@i}'}ﬁtlon of “parent
etc. ica ar ent

ena ene, tetr rona hthal n@
B Y PR ] 3’&%/ S S?’ EPUY S ppe OTaIP@e ﬁ fhe Fings afee%ﬁomatlc and
otteco,r mmmmmgh etﬁ@atur&ﬁd?ﬂr&ﬁi@ﬁthr&i’ceﬂ!bﬁch BCRPHAMPIR, idtéRBdane,
benzen chrysene, c¢or.onene,

s e PO B i BN Apierioting e iglude, but
are noldivgé o, A@aﬂhﬂyﬁd@@ﬂ@htﬁmamephbm&ﬁﬂem%ﬂﬁi&aﬂé @Afne,

t t
be%%en ag s%'legxi%é%g Iﬁbdé?fi%g oreﬁ Vga[cgtﬁehex%ﬁ{leaﬁﬁ@ﬁée indacene,
s—pndacyhee indanephdes] ﬂphihalﬂf&emmﬁﬂ Bét&pheit, 6@4léhe, PaBhAGEL2, 4-diene,

rant.hrene, r.ubicene, tetra drona hthalene
Pt e St PORPRbER b IS Raenalapgupliefianirpcepicong, Blpindeps, byrene,
yrarﬂ;lebxfel mbicas, waﬁhydmﬁapaﬂx@teh@ ﬁn%idﬁz,sédet tﬂﬂdphthél@ﬁ& Euﬁ ﬂh@ liled.
nmonoyal & t ano C on gr.ou avin
st at H)t%eil %rfas %%“58%0‘ Sﬁlﬁt‘f“?mg"fm g%“ RQIPV r‘i‘é"“faflb m
hﬁrdcmbdxﬁgroﬂﬂhe@argbmmﬁmexdffrcwadat&ys G becsmmhnsqfom 5to 15
mifro suwlecarb at om of

o5 g B, B B e P o o

pareml:hrmﬂet;c rivigtsystere. Typlical arpl dreshstikludg /H0tHRS néleinité@ €, gloliRMerived

acea | ene apht hyl en acephenant hr Iene
8 PP RS Mera PR Besbemat Ui, Bargore. eelcgndtizene, chrysene,

cofrcbmmar ﬂmctrmeme, fldotens, hoerceRENXEEHI, hHQKAR) hﬁnﬁaceh@%ahcﬁ&%e
i ndene, naphthalene

1n§l ane él& eﬁg %a@-g az | gﬁtgge%ggic‘glpféndaogg@afs é)ﬁ;gene penta-2,4-diene, pentacene,
pepmrenapamqahelmee pﬁyle@epueaﬂemphea&twa pit@BbgpleiRRAs, pPREJE,

R B T TN oW
1s¢me|rsnth¢rhdiﬂ'1&i ene, enthodimedts thd 469, grép iINEI5LCIBParyl) it @C$-0UP being

ol SRR L S8 BB [T e o1

t y pi ‘i}hlo eIBpE CHAlothyakangalves ortds @af BEMythera bk tiRRRN LN otherwise
nsel ves or as part of

ﬁmnoFﬁ%S % %fﬁ?ﬁ%ﬁrmoéﬂi@gg ot herwi se. 30 stated,

r ef éitatoalk/l” bg hiself & bt gHrnf abdsrmr@u@ﬂﬁeﬂt@a&s to éﬂ%ﬂl@@érox]p in wuch
art of another tjtuent referscc .

ons b ire 9P o BT RERitoBt oS gaRinerl i Belageny s e rmsheloat T i
m@hOnchide nfoﬁmaaﬁms Vﬂlﬁalbaﬂ{ylbaﬁihgl&ﬂkylgr 'a»ésup th Fi@rhil@a{l@ls For

nclude nonohal oa
R By R el Srenleg et s sy | s
For exanple, the expression "(Cl-C2) hal oal kyl™
i ncl udes fluoronethyl, difluoronethyl,
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WD 2006/ 055561 PCT/ US2005/ 041359 10 trifluoronethyl,
1-fluoroethyl, 1,1-difluoroethyl, 1,2-difluoroethyl,
wa2as/05356i f | uoroet hyl, perfluoroethyl, etc. PCT/US2005/041359
"Hydroxyal kyl" by itself onoas part of another
substituent refers to an al kyl group in which one or
nore of the hydrogen atons are replaced with a
triflpchooxthyl, $lnstobthylent-diffibtesthyt he-difeoroethyl, My droiflyabdamsi,”
i o i ncl ude nonohydroxyal kyl s,
p%ﬁ%?%? A oxyal kyls, trihydroxyalkyls, etc. The
abov @M&Mﬁl” by due{for aseparti af@hatlebe sybsiithiént eferafocin@ikyl group in which

o TS Rl TP Lh e
“lystimryilied’ is heehiyd inslyde mtbnohydibk}abkyls difdesxgalkyls,arilgideomliefs, efc.

. SR ) B S SRR b

inttheeart to create addiliRiz wemec@n&a«t hleltllﬁl’[ grﬁd;ﬁp Arceahplys, talkyRRy” or

B AP BE 2 S DN BAE s B rppnor o et
-NifRearel ‘ﬂialkytanﬂnd’i adfﬁatdwgroup ditiecibiinuld RN, Svht@ edch R is independently
derivativ Ve CQ rug) .that m
o i BL b beaRBied ¥ eai TR A et P oo g formute
(EﬁswmamRMmhmmndhhe body to release the active drug.
phar B Pl YR g b PSR B e e 2
trasfornyatiod lunl@pr tli@rcordlutwgs; ofarse, shiytpis mihlnyth@hid@,i i¢] eﬁdedég/the active drug.

Pljég l%llg(sl ar}eg ta'éac{ufellilt@égl!lt(r)lgtanlec%sar%p I Pet ) o(g}cagyg {nlagngyn@n cPrhvelaed into the
acpivodmg uProfaed arﬂ‘gdlcﬂbll chW)netldbyfnfaBM@a fpraivhalgkyup ihe g compound
rgpes a.tran such as, .cle e der .
N T N T T ST
whlulnmtdergned a tgamefamation dudhein ckeatage vader theapeatified .corddions of use to

re%as%%e%r?%%%%o% L& H%ncg?%lactg}é dnprge gg% c?ls%vageoc;}t tﬁe? perf%ﬁve% may
promdikgontadecmslyJ sndws éyl wﬁ@ obyhﬁnﬂ?dﬁﬁﬁacag@ 1t it nty OB cAgdyBY or induced

bygl q?xo éxgr%bssuﬁ %zyg%y%ycléggjf %8 raclg ﬂ’&?ar" ﬁ&? %ragghe%? gle exposure to

a p}aslaa’rmt al‘v,lrosmﬁiml a&alaeteltl arhes othahgniemgleratge. TiReigagyeay be
e condi ti ons

0 f use uch .a
O AT I
is la&madtb’rd’dl ;3 ﬂEl'aeldlC oonditivas afthel BtOmé:a.’mnﬁh it mﬁy’l&‘e sﬂﬁplteh exogenously

sto ch or. be sup nous
var In% tV%/ r1e 86?r8%r6 S, % ?he éeésu?zﬁlgprrogxgﬁ%/lesa ﬁltl%le ?or masking
ﬁlm‘tmmllgﬁtulpem thesanmeedodm)m‘oﬁfenmls leiighed %ﬁommﬁtdb@ﬁ%d hereln to yield

oups e 8 t er eoi.so r|c i ched
P R e bl B RE Rt i 580y be masked o
a mﬁbixatég BgINOr Icﬁbdnhie pemiaiety; @Vhlc&l)qmypiediydralyh@tﬂh o3y ko provide the
funct i onal e _mask e as sul fanat e, ester,
R e e B R e B R S AR s, i, wren,
phesphenytl phpsphutytie sulfﬁy]'];tdmmt}yl wlj;blomﬁ)y be‘t[ydﬂﬂlyzﬁd) in vivo to provide the

o BB k808 B T O MR 53 B S 2GR e,
mmﬁ@mﬂgétaylde pﬂamohtymylclbmajﬂ ydn;mlquayzed in Vivortb ptbglda tmrc@’bdgde group.
e amn o] A ca rou € [mas as
ol Spels ARGy Hamifeasind St ine P irRReBi Psiets i e apparent t
thesgioflgkilbin thyait.azi de pronoi ety, which may be hydrolyzed
in viyvo to rOV{de t he car hox er specific

o ar bt R by S e b owtineh RispteG st Gictiona

grmmnﬂuehn &ﬁlvd\&térémsl@meﬁml@ lefifidhed Orug tiRSRANOTo f5Hh A bromBielyN@nverts
art. "Pro roup" refers to a type of protecting group
that, when used to mask a functiona
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35 group within an active stereoi sonerically enriched

drug conpound to forma pronoiety, converts WO
WQRM6HEHBE661 PCT/ US2005/ 041359 11 the drug i nPOI/EHS2005/041359

prodrug. Progroups are typiltally attached to the

functional group of the drug via bonds that are

cl eavabl e under specified conditions of use. Thus, a

thpdag mmppﬂoamghabg@apsstar@@pfaﬁuyaatta@fe@fmh@ﬁmcttdﬁaltgr %ﬂt\heﬂrug via

ea e f.uncti. | gr.oup und the s
bt B Y8 PR confEB P e Hp? BoBp rfegeprtion of
prpnoEw itiel Yledles fohaezfseﬂmﬂuﬁnmuﬂgs(x@@bﬁhsmﬁb@aﬁldmm of use. Asa

oS Blenesie maep e P ONCHy it Bproemoup

CQEKHL prollferatlon for exanple wher e ceIIs di vi de
nor e n the|r cqu egggrt normal cells.

aber |P fisgrse Aoy Waaﬁvzeﬁ‘é?bf RbFPt el

profifer@tidn, i e%m;ﬂ@ Whélﬁ aéllsQﬂwdkf mb7e ¢HAa FeS FBunt mﬁﬁ&mmeusl:%e
e of one or nore c

exanpl e ce C e
s LB Bl oY PGaoRagity (0Y AT ARE Oh e PGy pipehanisms
oﬂ”ablﬂﬁl Fbﬁé)@mﬁﬂuﬂé QINRREIE oNGHeMR InofRklisSmayte sABctBNQLNBEL cell(s) divide

oGBSt A e e 3 B b g clsmay

by@hse irhii b0, siddal) Wiier wéuld forndilf RAE 68ir ne@bade diviibhs. Frliferative
not |i | ow, or fast tunors and

d to, r oW
digeases E’FE‘]@ Amr?wﬁwtﬁ%mlm‘/@r @%‘ SRR SaEES
c onpuikigrolifadtivé ompdui®’ refes tPh de;fo&ﬁcaﬂhhﬂﬁhlﬁﬁs the (i8lifbratidhSof a cell

G RRLEL b SopB RS COILLOL o OhB LIV oty

anﬂﬁ%blﬁiﬁisﬁfﬁr@bmﬁlﬁd’(bh ﬁﬁfnbfﬂﬁl};n@lﬁls mmm;&m to alﬂﬂbiﬁﬁ&liferation
r.at.e to .i.nhi roliferati tostatic .or )
R EHRIN oSttty P8 Seeeir-Roral plhuon o g erernclies, bu s

notl Hﬁﬂechef #tebt of Betl didsisn, areductisn in BRtrath bdell@eidiéh, p@ﬁﬂ’eﬁﬁbn and/or
of .cel |l divi.siog uction in the rate

er RPN el deet Y S eavig Sk o Mo or sxample

qmﬂﬂugtlon of cell death, by any nmechani sm of action,

i ncludi n fo ampl e 0 rora k|nase
rof et Bt BP pEle fayﬁw FeupeiPnne o anases

ar) g@bﬁllﬁ reffdred 3E8 “BDRdka” kiiabes) TREARotayfatBY 6 Jefifb/thRomSe protein

ur or a Aurora f
iSRS BRIR ol EgEER: vty 1999 s Cel
B16EDJ4S41¥159 idig Bektrigont, (BOE]. Coll §ciencBil BEIHIONH0 5 NRLD RO Nat. Rev.

Mo Bipl 31T Kiams cCal 20T 14 Aol Wi S0 Biserdyshere are

thige ¥nown\Amm&IRh fanBiyGhembeis? h@&a—ﬂdﬁmﬁbradi 1’ )%Q@Amora-c (“37)
Bi ol here are

Trend 1 54 tl
O e ehAdERn SR e S 11)1 SrUrBOr gt b Howen é95)9 Trends
CoMUBioY a4B1-459)." s add héitHﬂhp‘F@Jr@a kindsey 1nc(u8&ﬁmot énlPthese@hred kn@wn

Prigent., .1999, Sci . 112:3591- |schoff &
mﬁ‘%&ﬁﬁﬁ“m‘i}@%ﬂb“ﬁr '@%&Eo leggtrdiscgyegrd magn tlﬁegg pbers andy
hoRlagbil, protéink f6m otheiEpseles dnd Glddfiass @Qtnoﬂ-ﬂﬁhﬁtlrtgrb@&ﬁolésmfe e

oS A L1 AVt 0 )i DB grsmiss see

Schﬁhﬂi&hf OGRS, 1098 1. el Bibll pﬁmmnsmssgnﬁmr@iét aBNhoo) rJanggl @H&nf
f n-limting exanples o onol ogous menbers o
Z&Hgg@§ 8?& ki nase famly from ot her species and
Or gausdt kineR-mediid FREBA oftAdbra kmﬂs%gﬁedmi’ed dighsb oﬁllwrder refers
143: 1635- 1646; Klnura et al 1997,
to g pollulas pegespgizspasy or disgrdesin which a%éurﬁ{@dms@alamadelés“ghe Ayprora

kinaBeH 284 BelikVddas SlayBriyab R Gn SlofeBAHSspRbry BtiSPEVAR that 8584t the mitotic
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to a cellular process, disease or disorder in which an

Aur ora kinase plays a role. The Aurora 35 kinases are
whedobesssel t o play a key role in protei n phosphPelUs1008041359

events that regulate the mitotic WO 2006/ 055561

PCT/ US2005/ 041359 12 phase of the cell cycle. The

human Aurora ki nases di splay distinct subcellul ar

phase af the ol c@kt]ds | Tig humiah ASitBa klﬁﬂés (ﬁépwnﬂlsﬁmcb%uwc@mﬂar@odaﬁons during
r|n t.he M cell. cycle

B H B, PioBa it g NGt o5t e and tocaizes
tosthggpaxstid m dunn@imﬂ:e:ma Iiigglesmng mglwgs@m cehtidsoibIFRgtiodd i Widle
naxi Ze ur

N NN —

dldlngl chg)mahd @pﬁhﬂlcdl ané ffafratiorodt tl&mdeaf/agé fiidvoih a6dphdsde @nd telophase. The

ase  and te hase The role
rofi SRR e ol P RSN (o So:BE B Srod o g mitosis
frbm@adtphz.e th eytakdrebis. OMDFGBSerdluhlbiﬁgn 0f A@Siakinabd RHViBNARRASRian cells

n. of a_Kki nas
e i e R Sy el gty 1 PR 1070 Thus,
Agfo@i/\ltd‘ilas&mﬂe thalgjiplo aeghyatd defirdatkdonethréthosomé QQggegatEMBQltdtlc spindle

ses are thou
o AR RSt oo BHIoRiR alf E BE R g pisgir i, witin the scope of
‘%mnmmmmmspmdﬂhép&mmﬁdrnat|on and cytokinesis. As used
her ej ese var S, processes, are Wthjn_the
sco pié/n’(tﬁover’ sl{lf ? & gls‘f(ovﬁlé’é’% g®#e%$’é’f“@ﬁ’a%r"d%‘€§’§ kmanj?I@@(/gaﬁ Jbeen
clssehclinked ® tldncﬁlgem@fsyrhdmdsg&)?npellihg eviddio@for 81 idMbBQvar-expression of

Ui
ARER S oo TEe BhSRET L e R gt ot
with elbwakid loweBof mxsrmmss cantaiDhultifld Cali@sdnds had bl Bip e hRARE land
bl ast
rop R R st R Ruonh e e e B eyt bfinged to the

gdmelraaerOf(soahtmdmc mkaﬂnw endeana ca st banded AnplifiQBbALS the aurora-A

cone neu loid. The o
oS oA R i BB PRy S b e ke g Mivoshi e
alt, 3601, geriember@ 3@0-3sncsﬁkagemet alg 2001sBAHT.| Gahyer 84:8TeSH]). a
i on, bet en a ion of the aurora-A

corr t
 ocuE NSRBI SO RR A T Tetfafa dgee of human
tug@sst Elegatéd enpesidnad AbheenAdhseey adedtdd iy OS&ISO%tof c@brectal (Bischoff et

8 1 RS P SRR B on 11,

ovatima@iriskoava,, 2008 NClittiix0 Cater Resedich 01420183 LEES8FC infindds

jde r f. human El ted expr.essjon of
(SR TR, SRR TRl o B S P o8 bgaeiomas of te
brédsi S[lahakfaf 1969, Cander Resk328,, SQEIUBQZOIM) ]H1g3 %%s 300fFora-A have also been
ger Res.

reg RG0SR, iyt Bl SBPb G, eyt and prosat umor
cellllingd (BadchdBixn aler1 95% FDABO . 19: 3m5923n6$412ﬁ1uraaml 013849, 17i Biol. Chem.

it. .. 84:824- 831
oA T SONR TooP By Bk o ERIERS S0 000 80, L
9(B)y.¥H sh). (ﬂﬁ@ﬁlﬁiﬂﬁon/ d\&Q&preﬁﬁﬁA hiﬁﬂ mui%;a@aas 683erve®in2ddir %@(ﬂl@ eancers
or a- een, report I.n )
st afRE G Jr oA R bl oSl Rt aseorimghiohal bbavior
(Spaercil, 2803, & Nath GaneeoREadH 1 i BT-9. M@bdvei bﬂﬁﬁﬁo@tﬁin&ﬁ‘h@faﬁxro%—A locus
(qul3é?c6}'e?a§d@?f§pn/%oor%}1;%§g>5 g%ug%s wgh 8 é{egg}?/te bl%lg_sg 9@]6er (Isola et al.,

IMMﬁlcﬁﬁfbﬁfnhDﬁ PB&OU;)%Q % 4RGH5-0L1). ];Ahro&i-B is l/ﬁ@ﬂ)?’expgséeﬁ in multlple

r i cation/ gver expressi o

o s P e NSt e Fe T gk Bl or |50 se 24307, Levels

ofalislergok inkic&atab ﬂm@ﬁon“dfﬂﬁlk@s s@ag'e$n ﬁ@fﬁﬁ bﬁbﬁgal%ﬁcﬁrs (Katayama et
aneupl oi dy and aggressive clinical behavior (Sen et
al, 2002, J Natl Cancer Inst. 94(17):1320-9. Moreover,
anplification of the aurora-A |ocus (20gl3)

correlates with poor prognosis for patients with
node- negati ve breast cancer (lsola et al.
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1995, Anerican Journal of Pathol ogy 147:905-911).
Aurora-B is highly expressed in nmultiple human tunor

W@ e00b/053spes, i ncluding | eukemi ¢ cel | s (Kat ayanmeCEUSBNNS/041359

1998, Cene 244:1-7). Level 4335 of this enzynme increase

as a function of Duke's stage in primary col orectal
cancers (Katayama et WO 2006/ 055561 PCT/ US2005/ 041359
al,3999, J. Nal’gg&ceﬂlnstl\%ﬂt 11|60(£31612354:urb1ra&t whth: 1s'|.ﬂcﬁﬁalﬂylﬁ1%) found in germ

cé}ﬁﬂ? go oVer-exlpreesiedrlré 321 éé perﬁe agﬁI lé%rmaag'? g ‘2{ gg%cfen}sW? Wgaf‘ifriety of

tlmwlr o¢lbla1teaincludmg mwdmdenomranon&fané ﬂ)peaﬂfcarcmbhﬁnfelle €Kimura et al.,

TS 0 2 RGOSR SUIIR 0G BEES S 00

274: TBR4uaER4@; AuFars Fmsithis exgiresseld.af a ROOOvel ihiie maoritaN 8@ ¥nal tissues,

the%§ce);(>tg i0ns %eolr(é)%‘us]s'%cl)e:lé4 ith a%1él£v§q%%oﬁa? ﬂié/l({jﬁﬁ ﬁu ! OLaf tf:hgg]fquéﬁ and testis
(Bw@sffe’sal 199BEMBOptIT 602-8bNg ti ssues wit h a high

Peoh Pu 4 Bl BTN SR 4 BT S0, o
Bm’hﬁwﬁs@m@ﬁﬁ) 199%) ffraldﬁ el Biot. 9484463y Giét & Pigeritpll 08 ). Cell Science

(5 A R O BB LA B 9P a0 o o

B®1.43 4945 9nd Citerttre &t 4, aqnnoncog&ﬁgl 6J75-683| SC| ence 10

112: 601: Ni ol
2 51 A Skt bb i of Sdps B ansiins Py v acarie that
inhibitib@-obthe protkiDutieity wil ya¢ld adti-tumaD&Rct, @h@s}l@anﬁ)nﬁrmed in functional

<3 AT B b PN, 180 LG R R i

aatifvity :hgrogtatofDdi h45)ac¢nvmalt(ﬁew bdnctehtid (Mm-lﬁ”actaa IBXC3 g hisetdgical

' e flrn:edi funtlo that a
el RURE ol Paboal By dwdPOCuREF el FEFUR sh e s, ena
caranomd) Mol T3 (elh) amﬂMtutﬂcQaﬂH ki nase 15 acti vi ty. prostate
R T T T e —
“laldelradrmmsmdmted Idwﬂg;emlddﬂblrdms’dmclsdﬂa blit drdiivg lnﬁﬁéd to, melanoma,
rea ren arcin al.l)
iRl AR R el S . SELGHPRIRor Pl shicu by e, corvial,
mklan@ss senaljprostate, ﬂympl;omaf neDBbR&bdBa, pax@aeidit aisl teddder’ oﬁhkfeﬁ;r a

e LS A SERGR, A P By i v o
a spenified disindeeros dissase br @ or fnore oé)taamﬂipmmsc Gh berenbé ®ashorigenic
ar

pr 9L o RSl s i SR St o yficent o,
a@rgdnier thmgs; ceuss the tﬁﬁﬂmo sipiakitdr cedecyeafthegbit eat@ oA fumor.
refefs to_.an,.ano a co dsuff i C treat
as pglm Tv & a‘a?%sbsf ar lgpfd tre?mﬁf’tggoé BrECGhREr 0!31% a&fﬁ? g‘s‘?ffler jipglves
susgicad indantior to remlﬁ\&rthenmmot(s) ditheroilang eﬂinmombhﬂlolnfvﬁﬂlairﬂlg/@hemo)
an%/o? %dga‘ta'gré t’heraplesh e/&s EI ?Cl? l@! {%{3{2 1ca1 yfgfegtﬁgnﬁg&t’éﬁ.pe(‘rompound is

ano u
mtehderdge mchndmseamdmat ¢ficompouingd t}ﬁhemhﬁtkpre\&hts iR rébRf ARSI in

r si tuations, stan

oG PR b e GR el st B el of o) i
suchwdfjeess surgical interaction to renove the tunor(s),

eith e or c.ombi nal u

anct Sreo A Tt PrEReaponts dfibrifoins it Bpyide Eemapeutc bener
adjltrh’m’e&p) am)thef:@bé yf taéra@ G buc I?(Dsmfglcafl mfteraenﬁ&{fgl%ﬂﬂedhﬁent r\;vrth other

u n ano ound that ejther

PRI detelr Sl A sTERE b oS e il vingostne
clhmtﬁ topaechn) BRD( &¢ irklideH Wittlih the rRAMNESE “tHRfap&ikioN difdiive amount.”

rate of recurrance of tunor(s) in such subjects.
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Accordingly, as used herein, amounts of conpounds that
provi de therapeutic benefit adjunctive to another

wao e/ 08ds6t her apy, such as surgical interventi oPCHOS2005/041359
treatment with other antip#oliferative agents,
i ncluding, for exanple, 5-fluorouracil, vinorelbine,
taxol, vinblastine, 35 cisplatin, topotecan, etc.),
ar e ihophyiietcally effediivé firourEraefengo af amduiesfapempoumalshificient to

ef fectjve anount.". WO 2006/ (055561 PCT/ US2005/ 041359 . .
pryypui sy Bﬂf‘P&’c ‘%V?:IBP‘P%/*‘ gfﬁf‘g%‘{ %Wégeéﬁbﬂﬁ?a“' ﬁéf”é?{%yﬂﬁ Jegfy in which
prapiylanis isgfractic@inmpaat ReFfsing frbmitendpedified sopdeent ditasUhjt ekt

from devel opj ng,a speqgified disorder. or disegse,
reddeR R e Bl o B8 R i S riSbR i neate oS P S et st sueh
asglb@ nétdinitedi fo diagnogtid makert irel fspdehikiond di sorder or
di sease, but are recogni zed as being at an el evated
][i ske.g or Sieneisapémglly Bnfickbidsma Sterosisdh i icPurd Toathounds
act 0S

h b t l.imted to, ;
rar K18 OB seafy B5eaxEd gk S B bRl 47 s
enE2ryERB shibatitcte Sphing B2,6 pnidmadihiytinPu b pdady fpreeksitddtby Risctural

foib\lﬁq '{x] g{, E&ﬁgﬁéak%‘;)%%nﬁ% ?tég% gf ép%gazl&%s% g%{x]@t%gnd tumor cell proliferation in
inelte-a8sayd (sed\2 g's afpditation Sexthl Noeiiyl332,14 iy Magi1d) 2006l capanding

C ounds, .. represented by structural fornoul. )rs .
SRR P b otent i nii-bl YGRS GroRlrsrs sy Rt Btginpy Usie
Canddla Autanticeliled porghirdnely A¢rewith (idenfified by atbinepd@& Sty S375462-

. £.0.,..applicatio ' fLle .
0B o inGgutREepsiRiveR e TPhobieah Hed iagtingghb afne prioriy
applitatibiisecferefated tleadisloneri cal | y Enri ched O Lact ans Usi ng

Candi da Antarctica," filed concurrently herew th

(identified by attorney docket no. 3%546%- 030US), and

i nternational application | Uge54A7470 filed May

18, 2005 and the priqrity I}l@ar ef erenced

therein): Rl Rs (o (Y IR SHHN 5 4 3 15

CONH2 Skilled artisanss: 'g,,JHzappreci ate that in

structural fornula (1), the Stereochem stry at

car bkilted prtisgns vgll appteciats thatimsiprsticdl ifadulagliahe steraochehistry at

cafRAPLYNISACE BhBENEed QoRHatGE UWifouh Rl dod thhyrudeltl il

rs, | ctura

~elght di astereone ustrated by stru
in¢lodepighhdiagtgregmars, wustrided by\struamabOoslesE56h), below:
PCT/ US2005/ 041359 15 R1 RL R2 R5 R2 R5




1sH/ HS5 12/\5 \\ 3r (la) 4 HNHR3 (Ib) 4
=3 HNHR 3 H HCONH2 CONH2 (1R, 2R, 3S, 4S) (1S,
WR3B)068556UR) RI RL RS2 R R2 s 125 =2 NPMNNMRR5/®GL359
() ..HNNR3(Id) 4.,, 183 HH 1C4 3 HH CONH2
CONH2 (1 R, 2S, 3R 4S) (1S, 2R, 3S, 4R) RLRL R5 R2

R5R2 H ~ 1H~'2 3 (le) 43 HNHXR
(I1fl 4 3 H N H CONH2 H CONH2 (1R, 2R 3R 48)
(1S, S, 38,54R HBSRZRSRZ S/ INs H/ R?
52361 SH N H R (I b \ B /NR

S, 4S) 15,5 1N .
corm)ou NstP‘uctﬁJra FBf mul a %) akdg |an| lde M wo
cisr tes, represent ed by struct ur%Nlj or mul ae
(11a) and C(JP"r'ﬂo) and two trans racenates, represented
by stg formulae (Illa) and (1ﬁl2$b34R)beI ow. V\Q
2006/ 055561 I%CT/ US200%{'041359 16

(o)

@ f*(jga . fx@

ZONH CONH2
2
(1R, 28, 3R, 4S) (18, 2R, 38, 4R)
CONH2 CONH,
(1R, 2R, 3R, 48) (18,28, 38, 4R)
g )N (h) ’*
H CONHZ TCONH,

(IR, 28, 38, 49) (1S, 2R, 3R, 4R)

The compounds of structural formula (I) also include two cis racemates, represented by
structural formulae (Ila) and (IIb), and two trans racemates, represented by structural formulae
(IlTa) and (IIIb), below:
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RLsRL RSR 77/ IN/ I 2DCN IN2 NHNN R3
(I'l'b) 3 (Ila) 13 CONH2 Hs NHH R 5 4 CONH2

W@ 2006408558+ ex0) (2-endo-3-endo) Rl 7 R5 R2 N BCRUS2003/041359
CONH2 (I1lb) / s 2 NHNNIR3 5 4 1 H(ilia) HNH N,
~7~N/ RB 54" RNR2 CONH2 RI  (2-exo0-3-endo)
(2-endo- 3-ex0) The cis racemate of structural fornula
(Ila) can be referred te as the 2-exo-3-exo racenateg,

and i ncl udes gsh 1R 2BI3Sx4S) and (1S, 2S, 3R 4R) R ,
di astereorrers o '@l | formul ag, (Igﬁ‘ (1 D) R
respectiyel YN Raecanmt e Oglb%t ralf rrru

(1 g erredto as the Yol “endo ™y R
race 8 |ﬁcl udes the (1R 2S, 3R |45 and {1 s,

2R, 3 S, 4R) di astereomers of structur& " Formul ae

(1c) andgbbdlso) respectively. As descr idxagh-sehdonoOr e

detail in the Exanples gisection, for conpounds in

which R5 is lesuoro R |s gydrogen, R? i s
4rrethy|p|pera - 3 R3 is netk |z t hese two
cis racgmates h| ' rol i f@mat ActiNE Ly

et § ofN diffefent tunor ce,hl | yneslinings
vi({IP)o proliferation assays. However, txs\(%@l;
2- exo- 3-eXo racenat e 10 (racemate rl) is i

t went y- f ofeMaore potent than the correspdndi ng

2- endo- LNHQ4) r acemat e (racemate r2) @endad-dxocel |
Ilnes tested with both racenmates. Mreover, it has

beenThedisgassinaiesd strystral forpule (Fa)xpn bgeiegyd a5 dhect- e

ra@d‘mafea&ﬁﬂﬁélﬁdeﬁ khel(PR,bRB 985 Vant B0 B)&1idsRFe bR of BRICERE Yormulae
of e racemate rl. Wien tested as isol at

ed
ﬂ@taer &by; tseppatiely. t Hie &is paprmatroBstyugiayal fopyla {I&)éew- referred to as the 2-
elﬁassehm&&ms B&d in@udes't rmng,rzeosre rak) SANeS, ak! ys QRZ bidtdr€ners of

RZ
R1

IC50's in the nanonol ar 15 ran wher eas

steyotral formudpg ()iand tId), eeneativelyd s dgpraibetinmpee d%ml in the Examples

se€vANol IFRJoln&8ARRRA RYis AR RI i ﬁ?drbggﬁq{zss hShetSiperazin-1-yl and R?
m cronol ar range agai nst the sanme cell |ines. us, In

is ﬂ’éﬁ‘éﬂﬁ gqese R s r@qepqa@;gx@@;nt@gslpra ifgrative asHyipragaipstiayagety of different
tumONaRAUDES ih . 980 MipkdiiverAfdAAssh@ HRRIS, RRLERD-3tB Mckhate

(racemate r1) is approximately twenty-fold more potent than the corresponding 2-endo-3-endo
racemate (racemate r2) in all cell lines tested with both racemates. Moreover, it has been
discovered that the (1R,2R,38,4S) diastereomer of racemate r1 is largely responsible for the
potency of the racemate rl. When tested as isolated stereoisomers, this (1R,2R,3S,4S)
diastereomer (designated the “a” diastereomer) generally exhibited IC50’s in the nanomolar
range, whereas the (15,25,3R,4R) diastereomer (designated the “b” enantiomer) generally
exhibited IC50’s in the micromolar range against the same cell lines. Thus, in general, the
(1R,2R,38,4S) diastereomer of this compound is generally 1000-fold more potent than its
corresponding (15,2S,3R,4R) enantiomer. It is also approximately 20-50 times more potent than
the corresponding 2-endo-3-endo r2 racemate in the cell lines tested. The (1R,2R,3S,4S)
diastereomer exhibited similarly superior results compared to its (1S,2S,3R,4R) enantiomer in
cell-based inhibition assays against Aurora kinase B. Based on the observed potency of this
(1R,2R,385,45) diastereomer, it is expected that the full range of (1R,2R,38,4S) diastereomers

according to structural formula (Ta) will exhibit similarly superior potencies as compared to their -



corresponding (1 S, 2S, 3R 4R) enantioner. It is also

approxi mately 20-50 tines nore potent than the
w@0o6esy3endi ng 2- endo-3-endo r2 racemate in t heCTEK1005/041359

lines tested. The (IR 2R 3%74S) 20 di astereoner

exhibited simlarly superior results conpared to its

(1 S,2S,3R 4R) enantioner in cell-based inhibition
consgRaYdin@ (IS 283R IR emndiokies,2se&oB-exBaketlatog) 2tdn@o-8R6@® rd@ehates and
of egtcgrg%éo%g tc{?zlsf‘e . I(ﬂer, 2R, 3S,4S) diastereoner, it is

eXpeCT BT TR PR 81 | range of (IR 2R 3S, 4S)

di asAeoetngy, proviled ireih Bg compseindsbitafednricasdinl this faktRhlarly potent

il i,bit simlarly superi.or tenci es, cQ red
0¥ 19E0 ipstie Sk PR teb ey e sl sancted compounds
incloder cegypoundis agoldingSo &BicBiy14ddmuriBnt i oner s, 2- exo- 3- exo

racemat es, 2-endo-3-endo racemates angd ot her
correspondi ng di astereoners, Accordingly, provided
herein are conpounds that &res8nyicheth+h this
particularly potent (MR 2R 3, 4S) Hiastereoner. In
one enbodi nent, stich yedf sofrer Ncal'Ty ®nri ched
conpounds 5 include conpaypds according to structural
formula (1): RL R R2 | 6721 XRBNf ~HNHRS
4 3 tayqrpenriphpdtin the eoreaspanding diastereother of strucasy dordiukugla):

di astereoner of structural fornmula (l;a): RL HR5 R2

3 (la) 5432 HNHR HOONR (1 R 2B 3S 49
wherein: 10 each R is_imde ent | ¥ Sgtected fromthe
group consisting of | ge \I/Hkvver kyl, -(CHR)

-OH, -ORa, -O(CH, - = CPR) "N'Rb,” - &0 ORa, hal o,
-CF3 and - OCF3; eachy s i ndependently selected from
the group consisting of #3Meogen, | ower alkyl, -~-NO
-ORa, -Q(CH2)" Ra, »RGRH).s RO, -NHC(O Ra, halo, -CF3,
_OCF3, ~-~ and /-\ - NNR4 15 each R3 is

i ndepleerient | y sel ected fromthe group consisting of

hydrogen, .l pies indé;%nﬁ%nﬂy selected from the group consisting of hydrogen, lower
alkyl, (CH,),-OH, -OR?, -O(CH,),-R?, -O(CH,),-R®, -C(O)OR?, halo, -CF; and -OCF;;
each R? is independently selected from the group consisting of hydrogen, lower alkyl,

i . 4N 0
-OR’, -O(CHp),-R?, -O(CH,),-R", -NHC(O)R", halo, -CFs, -OCFs, = “—/ and
/N
4N N-R*
/

each R’ is independently selected from the group consisting of hydrogen, lower

NP

>

alkyl, -(CH,),-OH, -OR®, -O(CH,),-R?, -O(CHS>),-R", halo, -CF;, -OCFs,
-§-N/—\N—R4 -E—[O) ‘§<\O]
N/ , N and N™ .
each R’ is independently selected from the group consisting of hydrogen, lower
alkyl, arylalkyl, -OR?, -NRR’, -C(O)R?, -C(O)OR? and -C(O)NRR’;
R’ is hydrogen, halo, fluoro, -CN, -NO,, -C(O)OR?, or -CF3;

each » is independently an integer from 1 to 3;
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al kyl, -(CH2)"--OH, -ORa, -Q(CH2),,-Ra, -Q(CH2)" Rb,
halo, -CF3, -OCF3, \J, NNR _ LO- D - -~J N and
wOR0060555h R4 i s i ndependently sel ected from t heCUS20p5/041359
consi sting of hydrogen, |ower alkyl, arylalkyl, -ORa,
-NRR, -C(ORa, -C(OOR3 and -C(ONRR, 20 R5 is
hydr ogen, halo, fluoro, -CN, -N®2, -C(OORra, or -CF3;
each n i sedchdepeaiddesntinyly fledidit RGEIhe bFRPdnstsBngof hY¥Pogen, lower
1%&064)12)55561 PCT/ US2005/ 041359 18 each Ra is
alliy) ARpoNaeRtlog el ected from the group consisting of
hydr ogen, edchRels indapdiiéntigRéledtiRm GY ghaap hslsiin FFCORRICE;,

dC%R' E%%%Eggﬁlééglgc:hw%&l té)?ég%f’g ; @;: oogs |a ’st ing of

- C( O NRRceagh#’ is Gide)ehifaiigl selbet@iciion e boup BERRENAS Ry dr¥gen and

selected fromthe grqup consisting of hydrogen and
oD AT Lo R st gl oy (Rlaien (SRAHST PHED 4 Piogeaystom to
wlltﬁﬁh fhakes bglﬁﬁgtd”tﬁxﬁnd ; w];w hmah@efuéstaﬁmsanb r}n@gﬂﬁah?@ﬁm%m% @bludes 1-2

e re bonded to forma 4-9 ne red satyrated ring

adgfiohH| BERoRBFA 9P SRS OPNR S H-C{ ORRNR S BN Bt
NREOUpsRE@heéct ed from 0, NRa, NRa-C(O Ra, NRa-C(O ORa

and NRa-C(O.NRa; an 0 _each Rd is independent]

| ower rmn?:c?-ghgd’rs 8599%‘1“3‘371%13’ WY B\Ré?'hﬁ“-”ﬁ?'&?’ﬁ%}‘ﬁ’l’q{ 9}‘ﬁlyd’fq?fya1kyl-

anot henot@eleaBodRett, susShisbreSik@heeiodly RABEHE 3bhpyoutdY ihdHR @ -exo-3-exo

ounds include 2- rgcemat es accordi ng

.CO %40_3_e 0 gis, i
Ci§ 13C.maIes AEGHFAURE 1 SyFiHr ?rmu(lﬂ ’ AN gremn R 1F&,’ RRZR, azp;gs}’{ apy/ps previously
definell fobstAk firah foriiile Vi), ks hiy endefed MARE difterSdnidd 6F dthuddural formula (Ta),
formula (1), that are enriched in the di astereoner of

SBt% uctural formula (la), supra. 15 As used herein, a
CONpALnEd h&ein i vomphed'is *efricheaintaiparicalar HistsdoRleP ANE I that

d.%$en that diastereoner is $resent I n excess over any

95 Omeg S PLF Y SLRETSS YL aBhethyr fiastErgomesesafdn iy gempound. "The

achal ptidenfags cfald @agRuRf dibdieednasr Eérﬁpﬂsﬂlg thi RELpBHRGR Hm&):nd upon the
n r

c ri sing. the conpound will depe upon the _ nunber .
P OET BT BONEIFR (e aSBFAIIC SREmRIe AT BB pBiched in
a spedifabdiiagtiofeX vhidn@hdt 8nan€lGdabrCddftitutds Freater AL 60% lbMe mixture.

enant i oner en that enantiomer.constitutes greater
R AL DA RGP Bor Pl Pb g SPHPY UpF PERE Rl
dimferabinees wta_r @pilamys;migpm tameast abcﬁ%{}_‘-)f; PO?” B@@,ts;o:m of8Veh BBRof the

in articu i ast er eoper ypi ca conpri se
SPEHAEStereapigT "6 0U 17 G6§TSbUg" SbRartal dlaHeskeRe carfe confimed
usinB@onwpsial inelgiticdi AsthedseouRkly uiddtyy AL BE skalf in@KY rCHRNbe

d.of a R?rti uLgh di astereoner can be confirmed using
CBRGL PR AT L RPYt i cal net hods routinely used by

t hosia apdthé kinbbdimént!thestétdisontsicalylehrid}Rd cothsabi&Sedude Bompounds

noés gftall,_gelqm& 25 In 3n01hqr2enpOQ|nen;, the |
By dipg b LyHeie] CHYs Rnirenh adeeBiodtinis R Aed Rigwee as previously
definuafortaiSturap Lemilal (1 Ghat Bre Ststifidly Fee bOMBBrResfdndihg enantiomer

gpgra, wherein Rl, R2, R3,n§§“and RS _are as previously
nGRF THSEF S3estPtins drstrorBrmiy asPaiyntafly feo off & meant that the
cofmipbsidaninpadel Yesd thaeaboht 10 AR vh8SRENA AT e DA Und @M Bfantiomers as
established using conventional analytical methods routinely used by those of skill in the art
(discussed in more detail below). In some embodiments, the amount of undesired stereoisomers
may be less than 10%, for example, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% or even less.
Stereoisomerically enriched compounds that contain about 95% or more of the desired

stereoisomer are referred to herein as “substantially pure” stereoisomers. Stereoisomerically

enriched compounds that contain about 99% or more of the desired stereoisomer are referred to



10

15

20

and/ or any other correspondi ng di astereoner. By

"substantially free of is neant that the conpound
w@oivp/5ses | ess than about 10% of the undesi r ePICT/US2005/041359

di ast ereoners and/ or enantiPoners as 30 established

usi ng conventional analytical nmethods routinely used

by those of skill in the art (discussed in nore
hergiﬁfgé*‘ﬂur@%te%ﬂ)somh’@ SRIFurBNEranly mﬁdhsomdrhﬂl}&lmcmﬂ cafpound

undesi red stereoi soners | ess tha
(dinsiearpproBeronying g 98 gpn oton o 19pE SO ergia gimealsfipds. s wil
be I&SShed irhblc@oh3 M3R. cal | y enriched conpounds t hat
i 0,
FERHIUICL C R S TR
ster eoi soners. Stergohsongri’cally 35 enriched / \
rrR punds that, comiai Pabdit 99T €. 0 ‘g 4N P
hefd’@ Hedy&egsnediigoner—ar &Tr ef erred @D B6087 @5561 ’
PCT/ US2005/ 041359 19 herein as "pure" stereoi soners.
EQ URkty - @ny stereoi sonerically enriched conpound
diast er epi mr | 16 ofter ehbodin¥ntl@f ttﬁazﬁndﬁs semnfsbmmdﬂy enriched
comsmags Som oo P SRS b sy, st

oﬂ%}? eﬁlﬁﬁlgﬂ%ﬁé RUS rr&u@[ QD COHE LC(OIOCH; Exﬂ-O((O)(KiH Canounds
escri pe ~

hydrlg gtélh@thmmpgdlments of thle @rlow&er%o%n%{ﬂﬁ g{mqthﬁc}a chon:{poﬁ ]

- NNR4 -;0/ or N. In oth r/‘ﬁhodlgevrts\of Jthe
vari ous stqre0|soner5cally

degraibed haseins FhdrtedipgeRy 159 1W\}Eﬁ‘?‘rl)gen nethyl , et hox%,“d R'is

trlfluoro hyl or ch@ro In still other
JR?EL\NRﬁaus hl -C(OCH3, -C(O OCCH3 or
€43, In gti | Not Iﬂ@étcﬁkﬂﬁ@ﬂbdﬁﬁiﬂﬂbtﬁs ®f isthigdrogen, methyl,

mqvt%%%%m?r%%&ﬁﬁ;oi b Pt X it BB e Qi o
ce@)jquzcgban ~---f or ~-1 andR3|s -O4 - - 117/)

s, ripaibgB; RBERRS of%m&%ﬂeff?lf%eﬂsﬁfﬁng?ﬁﬁﬂ b3ppois

chI oro. Preferably, 524/T‘S\ rreth )CH3 C(O) /'_’\O

. K 23
de\?%ﬂbieé géfel)ﬁlt]érl‘é@h%r%r i 1ggﬂ‘r/y Enr |\c_ﬁg2 coﬁﬂ‘ﬁiﬁaghﬁr tganl\l

-R - -N O _@&5 described herein, Ris other than
£ - J \@rrand- g@u} other than ~ /
_/

or ~N . In still other embodiments, R and R? are each hydrogen and R’is
-OCH,NHR®. In some other embodiments, R', R? and R? are each, independently of one another
selected from the group consisting of hydrogen, methyl, methoxy, trifluoromethyl and chloro,
with the proviso that at least two of R!, R? and R? are other than hydrogen.
In still other embodiments, R! is hydrogen, R? is selected from the group consisting of

/N /N,
4N o0 N N-R ; o
hydrogen, NV apnd = ,and R’ is selected from the group consisting of
4N O &N N-R® ' _
hydrogen, lower alkyl, halo, -CF3, \—/ and / . In still other embodiments,
4N 0
R® is selected from the group consisting of hydrogen, methyl, chloro, -CF3, " and
4 ) 4
4N N-R

N/ and R* is methyl, -COR® or -CO(O)R® where R" is methyl or ethyl. Inyet



O --/ R4 - N Nor - LN. In still other
enbodi nents, R1L and R2 are each hydrogen and R3 is

WO Q06AMIRAa. | n some ot her enbodi nents, R, R2 pCURB05/041359
are each, independently of 26ne another selected from
t he group consisting of hydrogen, nethyl, nethoxy,
trifluoronethyl and chloro, wth the proviso that at
| east two of Rl, R2 and R3 are other than hydr g;en'\ 20

In still . othey.e nts, Rl is_ hydrogen, R2Ns
a@@reéer@émrerbﬁn R TR B e b i o B et Nore pegind
[g \--' and and R3|s selectedfromthe group
nsi ng d?}%\él n stil I her enbodi ment s - -
hydrogen, 19wet sedgeed| omrf § BouR qepsisting|of Ayfogeny lﬂ‘ﬂerﬂlk@ halo, -CFs,
¢ /NTQ R3 |s/s@l\ect4ed fromthe group consi sting of
dr Erﬁ‘\t_h)h' chjoro, - and +N NR 4 and
AL hyl - Bpystill @oercsmsd\m?er*el‘ R sqlestehiomythe greup
et hyI In yet WO 2006/ 05556 BCTf\USZOOSI,OztlBSQ 20 -
anot her enbodi ment N\a_”gél ect f rTR% he
COgF‘BtEFE of Byfeqgsn, ‘ﬂ‘ghiéfChI‘ﬁ’/'%ir%en ' N_RaangRf iRgethyl, -

| s seI ect ed from the group consi sting of hy;zlrogen

%t al o, .- CF3, NONN—R4--\- d N—R - J, . .
> CPR %rrFPKO wb?ree%wﬁeﬁpgethyﬂesheﬁerw & tsed ?rc( t heR" is —COR
group - NO - -N N-R4 consi sting of hydrogep,— ’
nmet hyl, chloro -/ and \-/ and R4 N meiNw,

whergin isppethyl; apd &418élywvioh otpemprimapisriein Ra—5 =, R'is-

rrethyl or et hyl . Preferably, R is\-/ , Wis -COVN 1
N- R4 wherein is net hI\i1 and R3 is hydrogeréN
CPEP)&* Fhsreia Bhis@thrb ﬁ@%R Rbydregep ) In stifignother epbpdipia, R 1s

antferiglyardgen. i s ethyl, and R3 is hydrogen In still
another enbodinent, R2 is --NN /--5 and R3 is

hydr ogen. <N O _E_N’ N—R?
In yet another embodiment, R* is hydrogen; R? is " or f— ; and R*
/N
_ <N  N-R*
10 is methyl, -COR" or ~CO(O)R*® where R* is methy] or ethyl. Preferably, R? is / ,R*

is methyl and R’ is selected from the group consisting of hydrogen, methyl, chloro and -CFs.
More preferably, R? is methyl.

In still other embodiments of the stereoisomerically enriched compounds described
herein, R’ is fluoro.

15 In still other embodiments, the stereoisomerically enriched compound is substantially
stereoisomerically pure or stereoisomerically pure (1R,2R,3S,4S)-N4-(3-
aminocarbonylbicyclo[2.2.1]hept-5-ene-2-y1)-5-fluoro-N2-[3-methyl-4-(4-methylpiperazin-1-
yl)phenyl]-2,4-pyrimidinediamine.

Additional exemplary embodiments of compounds according to structural formula (1) that

20 may be stereoisomerically enriched in the corresponding diastereomer of structural formula (Ta),
supra, substantially free of any enantiomers and/or diastereomer thereof, and/or substantially pure

or pure in the diastereomer of structural formula (Ia), supra, are illustrated in TABLE 1, below:
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70H--, HFO72H- -NN- HF OBt 74 HH-i-NO
F76 HH+NNOO F ~-~ CEt 78 H-- NMe O F 80 H
WO 200Bl08¢sle H F WD 2006/ 055561 PCT/ US2005/ 041358CT/RR2005/041359

TABLE 1 R1 R R2 s 2 HN2A IRs (1) 54 3 CONH2
Compound R R2 RBR5 82 H--NNM M F 84 H+N C
NMe CF3 F86 H+NNM O F 88 H-- NM CF3 F 90 H

H -~p) F Wien specific di agihgigopers and/ or racem c
m xt ures of specific conpounds descrifped herein, such
as the conpounds described gsn TABLE | ] age intended,
t he conpound nunber,is foll I etter
spec| fying the spg)ci fd b di as SONE racemc
m xture as foll ows: |€#2,2|5i,345) =
(1S, 2S,3R 4R) c¢= (¥R 2S°3Bw4S) d= (1S, 2R 3S,4R) e=
(1R 2R 3R 4S) f= (1S,2S,3S,4R) 9= (1R 2S,3S,4S) h=
(1S, 2R 3R 4R) rl = 2-ex0-3-exo cis racemate
Compound R! R’ R’ R
82 H —§-N® -Me | Me F
84 H w we | CF, F
86 H -§-NC/\N—Me Cl F
88 H w me | CE, F
O
90 H H —§<\N] F
L

When specific diastereomers and/or racemic mixtures of specific compounds described

herein, such as the compounds described in TABLEL, are intended, the compound number is

followed by a letter specifying the specific diastereomer or racemic mixture as follows:

(1R,2R,35,45)
(1S,25,3R,4R)
(1R,2S,3R,4S)
(1S,2R,3S,4R)
(1R,2R,3R,4S)
(18,2S,3S,4R)
(1R,25,35,4S)
(1S,2R,3R,4R)

2-ex0-3-eX0 cis racemate
2-endo-3-endo cis racemate
2-exo0-3-endo trans racemate

2-endo-3-exo trans racemate
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r2= 2-endo-3-endo cis racemate r3= 2-exo0-3-endo trans

racemate r4= 2-endo-3-exo0 trans racemate WO
WQRM6HEHBE661 PCT/ US2005/ 041359 23 Thus, as a BEEUR00#041359

exanpl e, the (1R 2R 3S, 4S) 28li ast ereoner of conmpound 60

is referred to as conmpound 60a. Those of skill in the

art will appreciate that the stereoisonerically

enr i Thegdascoppoticeksmpleabe (1RERI $43) QiabteldBer! oTChHEMINd 60 is referred
tgynctlong %roups that can be nmasked with progroups to

P EAPRUEY 8% 4r ugs.  such prodrugs are usually, but need
not Mhose phakilimaind amgmﬂ appryciat aat thy Serdstédnteric ARMRFiEIRE compounds

hel r actli,v orm or ster gr oups
bR RS R ShorR (R Hhol SRS s Corty arakeyiayith Hrcgrgit frost
pltohmgsp aﬂuem prodagmx wduhlty, bat Iﬂed/\iire IB% qmﬁﬁaﬂogllﬁuy g@cﬁ%luﬂﬂll%onverted
or ase-cata Ze

t|on .
i b1 57 R B SuBe: 5ot REUBEORE OB B FoRes B
hydnm;m to nyaelcmhe p:bbrﬁ) O:dbox'fhcl Scid Wheinexpehail 1dithd Rid@€lcdnQitidns of the

sub orall ere0| onerica nr.i ched. conpounds.
SR G parer faﬂ%sd Srobisen €¥@§63ﬁa¥h HESic ARG B iglhe ntestne or
blood drhugisvieh adhiistered @ 4 @bRANHLIRG st}?@&b&ﬁ%}‘ichl@ eREitikbd compounds that
e ester form

s A BB P At PRt AT G serbeppsc
r%hrélessmf&\mtﬂhmhws&r fof10 6 phgtn0blogibaly\aativeOUS

stereo C i ched. co nds scri bed
hereﬁ‘fg?ﬂ m%ﬂlﬁ%ﬁﬂgﬂb%mvgﬁvngggf g@ﬁggﬁﬁﬁ%FM§ﬁgPMmenmﬂU
emhe&ltcybmmyldb gesciif@s k& einWiit ducid ppagy, erPavhidabyd hdiodal moiety may be
Functlonﬁﬁagmé ps.wWthin the ster ochenlcal

R s RO Eb B Bo PSR B A o emcaty
enriBddedmpbinds pesoried h¢361nﬁl€blt miafi 6é hiSdk@(llwiﬂiﬂ p@goﬂpsﬂﬂpinaﬁﬁon ina

ted
I N AR NER e R (AT N

(thab]s), cdwmaynder@rmmampmr@ps htfable férQiaskRSich @m‘é&kﬁﬁl groups to yield
func ou letles t

oS 0 R Mo S RS} 2 e e o

thksm(pmgrdups talve af i combihativhs, niah @6 ercRUQUR HéRTereoRoMBBcal eriridhed
ti.ons,. may be i ncl'uded in the

WO&g$ eﬂﬁ%?P@blly enriched 20 prodrugs of the

| nv e]ntolne illustraive Biebodinhdug teatdratisotiadtl BRthed ﬁrb&ugs are compounds
S are C erO un

SR oo G B s ot WRFBE" KXy Be i pikim e hei
pr%ousl?bdeﬁnéﬂ dRernamyes, aerogréupahei dré @Riched ifi tichrresponding diastereomer of

efined alternatives, a progroup, that are
“RﬁWViﬁg %ﬁp + 1% %or r espondi ng di ast er eomer  of

St r UTHos¢ aff skﬂhﬁ thslart will Bprectatdthat. madh oﬂ_ﬂﬁ@ Sﬁnﬂfund%kdnh brothﬂ S

eci ate that npoun nd
deﬁg%a& Eedgm 3 gvg@ra%) ‘%eé&anﬁ)g? gqnpou ga pﬁé?sl sp q;arlll?eg agd/or 111ustrated
hemmmmy rehibip the iphSioBAAGIT idufb&ﬂehym @ﬁﬁ@hfdﬂﬁ&l@ﬂdédﬁknsm For example,
exh|b| t he phenonena of

o S B o o 1 S S G  rGi k ea orm, the

ketchforns empabinels: thadf. pAOMHE UgSoulBYmXhShanieh, fH@MHeahd compound
t he enol forn] the keto

orp 5 S e O HBRioRASt S Sk PR D5 EopeiRiauiomeri or

conforeationfldoimis| & ehoald Ge 0adERRdbAGhaS the GiivaiioA @Scompatteary Ritomers or

ecification a cl ai ms, can represent only one of the
oo EEisn Hol o LE P o HER 1POMAPS Bnbegs of e uilis

desd”nfbekl Reréig, A @ E1§ﬁ1ﬁﬁ1@|estolﬂ eesd Aok @At ROMERCRIRA IR ERes of limited
Bl &S 2 g
rotation aroundt —pyrlmldmedlamme core structure, atrop isomers are also possible and are

also specifically included in the compounds and/or prodrugs of the invention.
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conformati onal isoners, of the conpounds or prodrugs
havi ng one or nore of the utilities described herein,

wW@2006053568s m xtures of these vari ous differ enPCT/US2005/041359

isomeric forms. In cases oR4limted rotation around
the 2, 4-pyri mdinedi am ne core structure, atrop
i soners are al so possible and are 35 al so specifically

i ncl Dé&&ddmg updACheCRRROLMES v fbstiBleRE] tHYSter@bisdnically enriched
2006/ Q5 / US2005/ 041359 24

|nve §E61 P
°°Bb°68 @Pﬁ?ﬁbﬁs PR HGRTHIT Stlffe Syel eliuacludiyel witdia
pHahﬁacSﬁtEﬁl&Qbﬂoﬁmﬁm&ahicylbeﬂfcb;ﬁmmtﬁp Hﬂ%%ﬁﬁa%leafﬁﬁvetermary uses, efc.

be.in the formof. s Such salts
sfe ﬁé%@%@n%tg%wg fem61ds of bgses, ﬁﬁ%\waﬁ@m ipfhe dfses
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wel | -known in the art.




St ereoi soneric enrichment and/or purity of conmpounds

and prodrug described herein may be established by
weoveestssonal anal ytical nmethods well known toP€TOS®OD641359
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15 reference. For purposes of IIugtratlon an exenpl ary
synthetic schene that can 2HeEY to synthesi ze the

full range of conpounds describedperein is
illustrated in Scheme (1), bel owy Schene (1) NHZ 6
R5s, ~~ POXRS6C(]\IHZ R5 NN 3 * G 1, 2 (qther

atlng ts) 3 L e NNABNPQNHzHX Nf/
4 Ha de i 8 e 4 reactiye to \s)L
UCN ﬁhl | (e “aﬂenaimgentqﬂz[\k N X 1 equiv hl 4 N 2°X

CONH,
2 C4 halide is more
reactive towards 8
nucleophiles
R1
@ERZ
H,N R?
10
1 equiv
R1
6
R‘r’j\/\N 1 R?
*
3
L& m 4\N/k R3
CONH,

®
In Scheme (I), R', R%, R® and R® are as previously defined for structural formula (J),
supra, X is a halogen (e.g., F, Cl, Br or I), and each G is, independently of the other, selected
from O and S. Tt should be noted that an “*” in aminocarboxamide 6 indicates that the particular

20 stereocenter is not specified. Accordingly, those of skill in the art will appreciate that Scheme (I)
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CONH2 (I') In Schene (1), R, R2, R3 and R5 are as
w@e@giosasel y defined for structural fornula (I)PCT/BSR90H041359

X is a halogen (e.g., F, C2 Br or 1), and each Gis,

I ndependently of the other, selected fromO and S. It
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obipree g‘}eg%ﬂ?SF plibgidEpiiy Oigﬂggoi}ﬁatg“% e rpgpselspiaty b thrugagtion can
be(doptrolled byrBiistifg the @blveri and dthee sfethelia bord@iohS(siBArS temperature), as is

Hﬁ@?tlve tg&ards nucl eophiles, as illustrated in 15
welhgrosmdnte oty yever, as will be recognized by skilled

ar t i ‘sinsactidrd Aepickedin Schertd (I ey Jréeesdiasiel guldRI bvheAVBY reaction

alter this reactivity. For example, when R5 is
X nnghﬁfasmn, the following conditions may

MY eERE YA FHoroya o . Whsn hipaling i
beAlNeds B to Il(;/_lSlTCBﬁﬁ-zeﬁl_TaﬂMrfbxnﬂ:-Eb mgim'zarsaﬂi&_ Ras_agt_olt (P&sonal Chemistry, Biotage
of respondi n u i tuted-2-pyrimdineamne is
A]g’o%"éﬁ%ﬁlgd‘? a ﬁ@g‘ém}j’fj Z@?ggﬁ“’ NH¥9Pdentity of the R5
SUbSThetud® br thiddeacll @GRS RInRedkiaM intay be hulthBed FBRAEEdnRRerbi@sources or
be contraolled by adjusting the solvent and oth

PrERArdistog &tmtdswot?‘%ﬁﬂm&s ‘(fgtﬂ?%" shenyidim Sommsrelly a&aggfﬂ@ uragfs and

thibtak e ah beluséd e stikting materials in Scheme (T) include, by way of example and not
limitation, uracil (Aldrich #13,078-8; CAS Registry 66-22-8); 2-thio-uracil (Aldrich #11,558-4;
CAS Registry 141-90-2); 2,4-dithiouracil (Aldrich #15,846-1; CAS Registry 2001-93-6);
S-bromouracil (Aldrich #85,247-3; CAS Registry 51-20-7; 5-fluorouracil (Aldrich #85,847-1;
CAS Registry 51-21-8); 5-iodouracil (Aldrich #85,785-8; CAS Registry 696-07-1); 5-nitrouracil
(Aldrich #85,276-7; CAS Registry 611-08-5); 5-(trifluoromethyl)-uracil (Aldrich #22,327-1; CAS
Registry 54-20-6). Additional 5-substituted uracils and/or thiouracils are available from General

Intermediates of Canada, Inc., Edmonton, CA (http://www.generalintermediates.com) and/or
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The reactions depicted in Schene (1) may proceed nore

gui ckly when the reaction mxtures are heated via
wWOon@sosise. Wien heating in this fashion, the PCI/USM0510#1359

conditions may be used: heéat to 175C in ethanol for

5-20 mn. in a Smth Reactor (Personal Chem stry,

Bi otage AB, Sweden) in a sealed tube (at 20 bar

hperemu Cedex, E2incd (igtptiivaoi. inteddhirh bor8)) bakihY bedpréfardt LibiAgstandard
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theAd liskitlin # 2ot 3@ iddrice fAScledie@hphdpyial4ratlitiy grodisddistvedn@ synthetic
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1)1-00 SR Cgeﬁmz(gﬂf%?%ﬁu éﬁe%% “}%ﬁ’ }may be prepared
USI n @ro@tu@mﬁareﬁtrlbteceh)diiﬂh id e Be prifakddasy bk RRAKcARHAF BBCES
hi n bl e synthetic nethods are provided

suij.t
aboﬁ’? ?85‘: tibed metho ﬁ%s 10 may be purchased from comerci al
sour aeskiltad, artishiisewillappredhty, thetRyirdd® 1 BYRBBAS) BRreomer correspondlng

dard techni exanpl e, suitab
e ALl OBl R A B FRRED g i echniqes
Meghiodgfos thamaltiaresbl cihg BPesific Miast&paindr ke descabdalidinyre'd@RAA i MB Bxamples
aée provided in the Exanples section. See al so Vogel,
, Practical Organic Chem stry, Addison Wesley

Long S’&femschheilcaﬂgnﬂndﬁd’drtofﬁbélﬁﬁs dad B9 Bishstahtiily ps¥ ahd/§hure
nize th ] I nst ance

e RSt syt S R P B Ao sl g paterials 6 having
spreeidied ftﬁe@hﬁm@t@}t ioDWithl the lallighf ShiFl Aedliasies. The ex act

identit of ect i up Q used w

dep eh‘d’ % p?ﬂﬁ% IF‘ R )}P‘%‘Fg‘?‘ﬁé‘ S%E%E‘Ft {Dybslowgihg d?f“B‘éihﬁﬁefeomer
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the art. Cuidance for selecting appropriate protecting

groups, as well as synthetic strategies for their
attachnment and renoval, may be found, for exanple, in
Greene & Wits, Protective Goups in Organic
Synthesis, 3d Edition, John Wley & Sons, Inc., New
York (1999) and the references cited therein
(hereinafter "Greene & Wits"). 15 Prodrugs as

descri bed herein may be prepared by routine

nodi fication of the above-described nethods. As
skilled artisans will appreciate, the desired

(IR 2R, 3S,4S) diastereonmer corresponding to
structural fornmula (la), supra, can be isolated by
chiral separation or other standard techniques.

Met hods for chirally resolving specific diastereoners
are described in nore detail in the Exanples 20
secti on.
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N Q O WD 2006/ 055561 PCT/ U32005/ 041359 29 In Schene
(I'1), 2-exo0-3-exo racemc (3-lactam 14r1 (prepared as
described in Stajar et al. 1984, Tetrahedron 40(12):

2385k Stlenid (@, 2CHQ - e\etomeﬁlcmct% QuaL, (pﬁé%@%(ﬁdstrlﬁs&ﬂ%gd i Stajar et al.,
act am 16r
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of di astereoners 20a_and 20b. This 5

t e
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a ROIROMDESe 3f’f@)ni}iadnc@4ba arf24b NIAS thd B8 ’coﬁﬁcﬁﬁﬂyfm&ma 4 can be
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iliarjes fron18folated di asteroners 25a and 25b can

thgpbeciraredss vieldisg figstepsomners AceBng Btragturak fem%ﬁee@@ and (Ib),

ref26@efi Ng to structural formulae (la) and (Ib),
respectively. For mpounds 25a and 25b in which RL is
hy dr % E9PgEads 7§%ﬂ§%§‘119 Mhigh Re istwidrpepn. 1 is 4pmethyd-pipggazingl-yl, R’ is

méhgd alBR1 1§ fllibrd Od1€@wagel 0B B 3Bfeal Qlixilidde p@bédrcﬁéﬁcau Xgdy ! meevand other
roved |ff| ult. For these and oth npounds where

c%’ew 8 VRS U Slavaes eroyesrdisicylf-ihe qhral ae}ﬁllarrapanamlqaw@rfwm

cdi@Budde 244 zﬁﬂ\eﬂﬂ dnbl €10 rdsR1t 410 XPRIEAD dSmpARdsFEted Wih ANEe 1R yield
regiltant |solat§d conmpounds reacted with aniline 10

iplgieq gigsicomeSeeseratte & STuv L GHRbIE Udan dipngPtetic examples of such
re8dtionbGid dedbrie@ ié Boanfplad kectitfl (1 b) . Specific exanpl es

of such factlons are described in the Exanples

sect $@ppounds that are stereoisomerically enriched, substantially stereoisomerically pure
and/or stereoisomerically pure in specified diastereomers can also be synthesized from
stereoisomerically enriched, substantially stereoisomerically pure, and/or stereoisomerically pure
-lactams. Such stereoisomerically enriched and/or (substantially) stereoisomerically pure
p-lactams can be enzymatically resolved and isolated. In one exemplary embodiment,
(substantially) stereoisomerically pure B-lactams can be resolved and isolated from a racemic
mixture of 2-exo-3-exo B-lactam 14r1 using an immobilized lipolase (available from Sigma
Chemical Co., catalog no. L4777) as described in Eniko et al., 2004, Tetrahedron Asymmetry
15:573-575. In another exemplary embodiment, (substantially) stereoisomerically pure p-lactams
can be resolved and isolated from 2-exo-3-exo Boc-protected racemic f8-lactam 16r1 using resin
bound, immobilized chirazyme L-2-type B, c.f. enzyme (Candida antarctica Type B, c-f,
available from Biocatalytics, Inc., Pasadena, CA) as described in application Serial
No. 60/628,401, filed November 15, 2004, co-pending application Serial No. 11/133,419 filed
May 18, 2005, and international application No. PCT/US05/17470 filed May 18, 2005, and

copending application Serial No. , entitled “Stereoisomerically Enriched p-

Lactams Using Candida Antarctica,” filed concurrently herewith (identified by attorney docket
no. 375462-030US), the disclosures of which are incorporated herein by reference. A specific
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R B R0 0 L ) 2 R e o
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chirazyme L-2-type B, c.f. enzyne (Candida antarctica
Type B, c-f, available from Biocatal ytics, Inc.,
Pasadena, CA) as described in application Serial 30
No. 60/628, 401, filed Novenber 15, 2004, co-pending
application Serial No. 11/133,419 filed WMy 18, 2005,
and i nternational application No. PCT/US05/17470 filed
May 18, 2005 and copending application Serial No. |,
entitled "Stereoisonerically Enriched 0- Lactans Using
Candi da Antarctica,"” filed concurrently herewith
(identified by attorney docket no. 375462-030US), the
di scl osures of which are incorporated herein by
reference. A specific WO 2006/ 055561 PCT/ US2005/ 041359
30 exanple of the use of this enzyne to resolve

speci fied diastereoners of (3-lactans is described in
the Exanpl es section, as is a nethod of synthesizing
2-exo0-3-exo racenm c (3-lactam 16rl. Exanples of

synt hesi zi ng specified diasteroners according to
structural formula (la) utilizing enzyne reactions are
illustrated in Schenmes (I11) and (IV), below A

speci fic exanple of 5 the use of Novozynme 435 enzyne
as illustrated in Schenme (1V), which Iike the
Chirazynme enyne discussed supra and illustrated in
Schene (I11), can be used to resolve enantioners from
racemc f3-lactanms, is described in the Exanples
section. WD 2006/ 055561 PCT/ US2005/041359 31 0 e) =
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0 O mE WD 2006/ 055561 PCT/ US2005/ 041359 32 Schene

(I'V) WNc:::: :::: Noc 0 OO~zo (racemc) + 14r 1l4a
wasme/ofisel. TFA RS R2 R5 2. Me H, H20 N &R | ROT/6B2005/041359

NaHCO3, rt, 48 hr Boc H N3 R3 H-N X R5 OgNH2 O

NH2 O NH2 0 32a X N X 28a (la) 4 6.4 Activity of the

Antiproliferative Conpounds 5 Active .

stereoi sonerically enrichedhéeunds typically

inhibit proliferation of desired cells, such as tunor

cells, with an I1C50 in the range of about 20 M or

| ess, as neasuned in a standard in vitro cellular
proliferati onm CHE e, M a@?zga}ﬁ@PV\A NBoc
appreciate th o,g@l&, Ich T%%o 3

for exanple on ti#aa order of 10 M {)
nM 1 nM or &%) ower, may be pai} icularly useful
in therapeutic applications. The antiproliferative 10
activity may be cytostatic or it may be cytotoxic. In

instances where antiproliferative activity specific

6a

to a partlcular cell type is desired, conpound may
be assayed f activity with the desi r %%@II type
R3 er - ned for a IR ct i NaHcp,, ag@h;nst NHBoc
er_lgelil Thd%desir degr e of <+raeti vi NH,
i[ sMchNcalint'er I:"screens or {helfde¥ired mapig of
Hyi ty vs. inactivity may” wayy faor dlfferﬁ\]}6 _ 2%3
si tuat ggns, and may be sel ected b¥*t he usery Active

conmpounds al so typically inhibit an activity of an
Aurora kinase, with an 1C50 in the range of about 20
M or 6-I4essAct1wy|u(falieIA{ntiproliiemtivaﬁgﬁpolimnbout 10M 1 pM

; g 0 ag%:%ea %ﬁ%@lg&gg%rg%ﬁ ch (iomlpom%\gﬁrplcﬁﬂ-yalngibgﬁqwg%aatpﬂ ol; desired

callp.tspeh asgemerycells, whh amlGssioltlat rete afiutont2 (kiNM as Bss, 89 mdaburéd in a

t I I rr sui taple.enz oupl ed
S 592 1 U I BREETEBPLE
cofupoonds WRiichasbibabiwer Asys, fos exhapron bigcbridt oFOX et 1 @M, 100 nM, 10 nM

1 nM, or even lower, may be particularly useful in therapeutic applications. The antiproliferative

2

activity may be cytostatic or it may be cytotoxic. In instances where antiproliferative activity
specific to a particular cell type is desired, the compound may be assayed for activity with the
desired cell type and counter-screened for a lack of activity against other cell types. The desired
degree of “inactivity” in such counter screens, or the desired ratio of activity vs. inactivity may
vary for different situations, and may be selected by the user.

Active compounds also typically inhibit an activity of an Aurora kinase, with an ICs, in
the range of about 20 uM or less, typically in the range of about 10 uM, 1 uM, 100 oM, 10 mM,
1 mM, or even lower. The ICs, against an aurora kinase can be determined in a standard in vitro
assay with an isolated aurora kinase, or in a functional cellular array. A suitable enzyme coupled
assay that can be used to determine the degree of Aurora kinase activity is described in Fox et al,,
1998, Protein Sci. 7:2249-2255. Kemptide peptide sequence LRRASLG (Bochern Ltd., UK) can
be used as a substrate for Aurora kinase-A Aurora kinase-B and/or Aurora kinase-C, and reactions
can be carried out at 30°C in a solution containing 100 mM HEPES (pH 7.5), 10 mM Mg Cl,, 25

mM NaCl, 1 mM DTT. ICs values can be determined using computerized non-linear regression
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sequence LRRASLG (Bochern Ltd., UK) can be used as a
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Aurora kinase-C, and reacti3dns can be carried out at

30C in a solution containing 100 mM HEPES (pH 7.5), 10

MMM Cl2,25 mM Nad, 1 nMDIT. |1C50 val ues can be
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S.CO
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.and/ or
b@m%ﬂlﬁ@éd to inhibit cellular proliferation, the 10
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prﬁk&fsg; rsalb ﬁﬁirh&bﬁﬂ -ﬁ){ldﬁ&mrd@ﬁ eﬂﬁ&ﬁﬁb fo@rebtl 2 Plevert themlisel\di@f‘ gn one
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i ati,ve di sorders. in
eoffsfaise e e PRIE PR B RaHih St g canine
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enri ched a rqdru salt, hydrate or
N ok HEEpIE RO patfiee fBOnes (LT TS SRR e
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I ncl.udj not limt vi ne, horse, felin
coRSHF T BTHY P Cangs e FAU ALy Fesash ReSed b sl cell ype
frdni@hishl the @cer 81l Lorpiiy) . Cafvinodias &t ¥oridefelchitb@ brising from epithelial
ro feratlve di sqrders may. be treated or prevented
cef] Pl i s G B e ABPGPRAECIG (SBipRor muscl. Other
cagiEbGgesRINidS leukEiRias; MRRMLAES R Eenhh‘&ﬁﬂleh@ cdlls @l cMRéL Offervous

gance F Lg}aff icted f“gl g Cancers are
SYRP GFts; it are EPase] tseen SUApndRyapife tumoss flsnorpag apsjopsidered
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Ot her, cancer types include | eukeni as, which arise

HOPFBﬁ?HEWE?%p0|et|C cell's, and cancers of nervous
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the present invention, the described conmpounds nay be
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non-invasive tunors. In a specific enbodi nent, the
conpounds are used to treat solid tunors arising from

WO 2006088561 | ssue types, including, but not [|imPEHUSIHN5/041359

cancers of the bone, breast4 respiratory tract,

brain, reproductive organs, digestive tract, urinary

tract, bladder, eye, liver, skin, head, neck, WO

tR0id/ @'ﬁﬁlﬁﬁnﬂid Rﬁﬁém&%&é Q)‘ﬂo'b3 5(9/ary;’>é|ol(§rh gérﬁﬂﬁostate and mestastatic forms
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of. exagple and not I|n1tat|on vi nbl asti ne,

adgEeEP S PRsARIpeRe aREfexameiasers; almatasranhifasnasmiap glutethimide,

fordstalid, @iid £8sthoR6lb;UsGaesteoMBYurdf hytho:S YRR e?on%&oﬁ‘t@t
ﬁimtatlon actinonmycin D, daunorubicin,

FRPETSH ORI RBITB RS cOPYYAd tarappigat i ve as
ant | THQQRH 3tk GeRURM AndePEdiBndsASRaGRE fﬂ%e@ck Index %3th Ed.
| ary coordi nati on conpounds i nclude
(Oﬁaﬁ%ﬂ &t ah@dgerck Prilishing qup €309 andiGeodmar cwd ﬁa@mvaf’fvm
Exenpl ary hornones and hornone rel ated conpounds
i ncl ude, by way of exanple and not limtation,

adrenocorticosteroi ds predni sone and dexanet hasone;
aromat ase i nhi bitors am no gl utethim de,
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30 fornestane, and anastrozol e; progestin conmpounds
hydr oxypr ogest eron caproate, nedroxyprogesterone; and

W@206A8S6T ogen conmpound t anoxi fen. These and oP¢EDS2005/041359

useful anti-cancer conpoundsé are described in Merck
I ndex, 13th Ed. (O Neil MJ. et al., ed) Merck
Publ i shing Group (2001) and Goodman and G | man The WO

2006 0BEHEIBRIETf Un2pemic)A DBEiti RS HRAMRAICH bQOLGMkrd, LE, é&ds , pg.

L e RN R CTNG e

( 19964)dd1ttonalranmﬁ>rdl\ﬂfdra1he edrBpoudQis£RaY ia eibilitioh %ﬁrﬂeéﬂce
ol i.ferative conpounds

0 ant.i - pr
SEE%O?S i %o’%s ! %a?oan?l“ F%Cflﬂ??g hgie@r‘%%?c?o%‘f’ﬁ‘yﬁlel"%}nple and not
lamtatlmh eittlbodnﬁipdlmo’dé aghsCarbwidadi@iredeptoisie b VAR HEY); Wakbo@Ls for
?ﬁ%f 2 €¥I|n1tat|on ant | bodi es directed
2 KOAH “313 3 h‘ﬂFla Tt pritbeiet)y and(ctolines syph 35 iptesfarpn-o and
iBirOOf iferiduRin-2 AaiGwaskng T cells (e.g., anti-CILA-4
anti bodi es); and cytoki nes such as int erf eron-a and
| Nt efsfrer OMfoYmulaBbiY @ Winlinkurafich G CSF. 6.7
Forngh?tlons and Adm nistration Wien used to treat or
pr evePendsrdo frat gnrewent supldiseasqsythe aeiivp eumneundsragd prodrugs may be
aﬂﬁlﬁﬁﬁw@lssnw aPBixtk& oA6HE B iRk €489 SnBls, @ n Bl H bESmbination

ﬁ)&I’]G or nore active conpounds, or in mxture or
SHagepts psefilifeireging spchatitates aneithy sympioms pssacintadwith such

dSsHa(SES dihs ease Sorﬁﬁtﬂrﬁ@sr andl Bl%dﬁ&ﬂﬂﬁ? A% @éﬁgﬁdlﬁér@&j mVHnS(E]reS&?rp
eases.  The actjve conpounds and prodrugs nay a
CB‘E 51 MBS ] frreat A HForers obHeliasat bl Sdreits, membrane

saginrs Thsattile chbApdun@adr pRIdReS nfdl, $0 Eﬂﬁﬁﬁteféﬁ Qp}ea&'ag ?/harmaceutlcal
such. as sterojds, nenbrane stabilizers. "IQ he acti

CRBRASAPAOMBFISIBE BRI YCORRY UM REA U St er ed per se, or
aS P RRdrikaceRttal 6dthpodifodz QBBASitd 8D 2cti% 0 Mﬂoﬁﬁd@Qorgd?ocﬂ&és l¥efon) may

pS und prodrug. Pharpmaceutical composit
% ?C&r?fgb% THeans, qown%\%b@m digsotvings granulging: dregeeofaking
ldmtmgb&nﬂﬁfyiﬁgaeﬁddfsﬁﬁtu@[ el'f%%g of lygﬂﬂ‘i/z%m& ﬂ?&%gsegn T‘ﬁngmposmons
di | vin ranul atjng, dragee-making l'evigatin
? iat%% in cgmgeélﬂgqg] Iggqnﬁ@usngmnp appe @h)@pologwally acceptable carriers,
dilﬁbﬂt@lﬁxbﬂp?eﬂis loP RuxTaB6SRFASfaci kR RQERADIoF 18 Ative Toipdfids into
formul ated in conventional manner using one or RD
PSR %tfoBf 8510’6 &N ke “é@d@ﬁi”éﬁ?“@cﬁaﬁﬁqeeﬂe@m@ﬂ Seﬁhmwzglcal Sciences, 15™

E&XHb@bﬁmESecDMﬂik)Fublisﬁlﬁg@% 0 h facilitate processing
ounds in arati ons which can

of the active co pre

be u ]éeoacﬂﬁea?‘i’i‘ﬁ’é’lé‘ﬂrﬁoqr erdiug “éaé’ebé f%ﬁ*?%‘ﬂﬁtﬂbﬁe pharmaceutical compositions
pEhaIoTROReI dnG Bk £8)68%ate, NabAlde &Ph

I\/Ia.ck P bl | shi naﬁﬁdr 20%% Thee (52% ﬁdgpég}g%ly agc§Etab1§galv s
PISFIGHAY Sy bB‘/Hﬂ“éFhﬁWé‘tSé‘éﬁ FRmpReSoRhlg i e pations than the
cmagm&mg froNSidsRBd ba&, bl kalls ma%ﬁ;? 1ofRf mhﬂ%tht?thgﬂgn]% Wifes ondmg free

@{) N-oxi de or pharmaceutically accepta art
aﬁ?se‘wyo‘ﬂ%ti? formedr i bed. Typically, such salt s are
nor ePigehatelieeal COnPEHERY tha$ @ikb‘ﬁ T&ﬂ]%uitm& hg'rallg apy m mode of

Ci:orrespondl ng free acids and bases, but s
aqyistration, paleding, pr expamle; W@lcébP?"é%mﬂoh%@lafsvmlc,amsazﬂsnjectlon,
traReErasRetalRLial 8., bes Hrh SREbleThaw %ﬁﬁs%lf%ﬁ
11(3 ositions may t ake g form s?w tab ornc@llnrﬂtlalﬂaéo?flr
ing] ﬁylr%de of ~administration, including, for exanple,
t Opl Ec2kopiCatlnBhistraB6@ khe a@fi“ecc%hypoﬁiﬁg) 5 rgdruggsjﬂg be formu]ated as

ecti on 30 transdermal, réctal .
S"é“t B 851 QIimaeit Ceahs, srepensioss, pist 3s@re wl- kmiwalnaﬂmem or
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insufflation. For topical admi nistration, the active

conpound(s) or prodrug(s) may be fornmul ated as
wa@oahsBes, gel s, ointnents, creans, suspensi OPGT/US1005/041359

as are well-known in the aBf. WO 2006/ 055561

PCT/ US2005/ 041359 37 System c formul ati ons include

those designed for admnistration by injection, e.qg.

subc Syseneio kst mulatibs dnhiie tsose dddighaMesaklimEratibRby ﬁijdaﬁ&laé g,

I | | h
Bl S oS el St A5p Bion, s vel s o
dpmgnad)fmtrynsae}man irsismatdseloral llds pilbbndrhdathioddtdn. |

prep j:00s i.nclude. sterile s ensi.ons, sol utions, or
el CraHLA Rt R Eerioft foiCuR bRt o Gu pisepion of the
agive yomlﬁiund(bﬁﬁ aquEb® of o1 AshiidldsOTise ddRposalohOmeP Ak@bdhtain formulatlng
.such as susEgndln stahilizing,

o S B S PR e 2 e W St

maylpepn‘eseﬁied iyt dogagp fRMENs. CH akipowlel dr ithasiagese Lokthhers afh may
es or. in multidose containers, and nmay

cm%%?%ﬁﬁygaﬁﬁﬁmﬁ?eservat|ves Alternatlvely t he

| nj ealiterhbtévefyothenidj@tablforvayatios may 6y prddded 1{11 pr)M‘&'%rmfoIr m
e vehicle

el l&lg?‘h‘al R b vl i e sy Sy osg fee water,

bmﬁﬁr alextrosb dliiteon, etd,ebefd’ré)ﬁs& BOthistch®he Riite contpBlfH nialg Be dried by

R i R SR R

r ec Oﬁmn‘amﬂn&dsqb adn@ifistraiolSRnetfads appréyIBRUE S dhrrier to be permeated are

enetrants appropriate to the barrier
u%eg motﬂe oérlp%é?nedgu REUCHAES frq lﬂpg’ﬂé‘ﬂﬁ’%i’lﬁul ation. Such
pen eFaSrasztl ad@inéstritivaythe pifariiutdal conbBsifihs nf ke the form of, for

ad strat t he pharmaceuyti cal conpositions
ol AP et o et oS B g W Bighagputical

a@emmm @(Slppzlhﬂﬁﬁﬂﬁﬁ binyling @geneit.c0 p@gelma&smwz& Rarch,

TS e SR GO BB £ LB o
cq:blolowarmylbmyfﬁyﬁfdgMSIihﬁteh)hdﬁ'ﬁwm @Q)ﬂagnesmm stearate, talc or silica);

R Gt PRt op B sbiisal B b eagei .2, sodium

lap:lybﬁ:ﬂfata,t 1e¢1th1ﬂ) unre itabieit Bay( 2. c@ated BEGEESIs WEll Kh&d AR arftvRHE for
|s ntegrants (e.g., potato starch or

emm@fu%%@?gp@ OLFFEIS PUEES o mettlng agents (e.g.
sodi IJllC[uld Ipseyptntions Wdrford] @dminBahtidhinihy takE AR habbetos emﬁ‘)lebﬁmrs
%31 g nmet hods wel | knom&iln the art with, for
LT Pyé“ < GUSPEISIops: Phheypay b pepted 54 drn grodudt oy gpngtitution with
wptm&p athat svittisle {hicleefdre 8@Huth Sihﬁlabfeﬁﬁatmﬁy mla K€ plefBediyr M
Syrups or

Xi.r
oo NG Tk et e Bt ai e b & rpenging pase e
soflgitol s‘yuq:stelmum mevtahor @Emgaiaea eaable @atti)eémlﬂﬁfyﬁxaéngaxts (e.g., lecithin

e before Suc d. tlons may
o B SRS (SO F4 kBl roPhgre™ o
fradoepidabieabidells); avEEesstiativeaase. & }Jl’ﬁﬁﬁ‘}ﬂ Gf ﬁﬂpﬁﬂﬁg&iﬁ)ng&nﬂyates or

syru cel l ul.ose deriyatives r ogenat ed

soBfi 10 B PG aaIe s eseryabiasy Afornto oloring and
svaetaning)genB @b appispeiaes vehicles (e.g., alnond oil, oily
hol., crenop oreTM or fractionat ed

Vo Bty foc il iR oL s e sty giycogoled relase
ofpmmweq@nipyﬁirdoxmemg%t@ﬁemno%g u$@E Rkc acid). The
pre may al sg contain buffer salts,

1 ONS,
Dt cSat DR AR R QP EUicEr g okl Tsmedtableispylozenges
foageantdin@SnRpRsMARhdnate .

3
3-‘;
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Preparations for oral adm nistration may be suitably
formul ated to give controlled release of the active

W@ o09p0sasell or prodrug, as is well known in the BCT/USI00$/041359
buccal adm nistration, the3gonpositions may take the
formof tablets or |ozenges 35 fornulated in
conventional manner. WD 2006/ 055561 PCT/ US2005/ 041359

38 Fpsr récﬁzﬂtaﬁd va@rmdl ré@gd SRdmimih8s, ok a&@@cﬂﬂnﬁ&dn@(s} 19{3» be
util ons

activ ounw'(&‘g may be forpulated as so
fowﬁfteﬁ 21 SO B {10 FRUTRAISY RS9 SUPROBIHTE8 OB ins conventional
Sl@)pmtaﬁymaibg sERBY &i3bd BRE or SHhEPPYSIrideY. Y bases such as

coco ut or ot her glycer)des, For nas
o Borded i Rion g P SE PP B iyt A R aPTghe active

cdnﬁﬁ)Uiﬁcf(i)&i' p@a;ug(tqmn 86 bbM@niontFARRRWANA b 1 2R dEbA $hay from
delivered in the formof an

can.b nveni
PrESSPIE |Pa§<5 Pﬁ@mﬁr’]‘&ﬁ{ with the s gt Aspitablegrepeliant. £ Grebul i zer

dl\t\hlbﬂadfﬂh&oﬂl‘étﬁa&f tridh151eklh&BhethiMeON eI draRtrafSrdBthane, fluorocarbons,
i ch). difl uoro thane, tri chl or of | uor onet hane,

R %&‘ OB PiEPiRbIeRes h i {Be cass Rfherssrigeshastosols Hie esage unit may be

dedérMded By Brovidingaialsélid c??lvéi ggﬁ%red ddube CoduRes afa c@rtridges for use in
e dosa

f@@{? surlz ae osol , 86 unit may be
GRATRI7 ERPaLIGsan émtrlég%féaomwed@f glatia) may be
foawlkted con(&ixﬂﬁgﬂ gvdandixCFtifte doRg@md bR a $S@b1E Poviddr ﬁtﬁe such as lactose
i nhal er or insufflator (for exanple capsules and
or St |dges conprised of gelatin) may be fornul ated
cont Biridcilgr Amp@tdedsn, tHeactdfe cbﬂﬂﬁo&@@})&liﬁiﬂir%@g n?ay%é‘ AR as a
0

ovvder ase such as | actos starc r ocul ar

st ORI Erca b R STPBAIITS) 86 op i igysf vehicles

suﬁf&b‘le e adoineting @thpdénd to 6@ |ey5 dr®khow@NR{HS AN Spemﬁc non-limiting
SUS%GnSlon et.c

|ta3\f gr adm nistration to the
exgpaples are descfipadjn HiS. g%tﬁ?t %820 4575 iS¢ Baseut Neobs 197 934 U.S. Patent No.
6, amtvsm stsePataﬁNs cﬁmmt&odtsu EOPJtéhEN&/SeW@M@S Kg@%wh{N% B%98,219; U.S.
ar n i ng exa re describ
pinkNo pDE 2 g8 Whient o ot a1 U i, 007 5% 78, Bt N
48825150?31&1&% Phent N 40598950, U. S. Patent NO 5, 800, 807;
U. S._ Pat 5, 776 445 U. S. Patent . 5,698, 219;

u. s.Forp %ﬂ%f’ jvery; thoactiye gompguagi(s) PéPr@ﬂ‘t“gﬁ%cané?e fyguigied as a

dekJo’@repQﬁhSllﬂ for B@mm@trﬁ%ﬁ b9 ddplakthtion oPmbrSRbscigy 1n_]ec4tw§8 ZnelrBive
t ent 4, 738,851. 20 For prol onged

ingfg ‘F%W be ?{%‘“‘3@? il seigblsAoRaess ordy diap wefél)wl%(aﬂ Ban
enhuMidFlinah @tefsbloil) b8 RdlexPHaBRAEAS, &'hs bRk inId BH10H1S HdrRhhiRE &g asa

or, i nt ra scular injectron. The activ
SPF@)E%F@?& f?a@ iRAt gl al\ﬂﬁlm%wtﬁrabménué@rw pe adhesive

disy or ¥l FRRR Bb®ly FEERES tﬂé gctive ccﬂnpouﬂf(s)%‘r peﬁ:’il’téh&iu@%sblﬂn@f‘may be
usg‘% ept.abl e oil). or ion exchange resins

Iolt]ix*@ nyl BHIeAtieR GIHJQP?W?W§JSGC’§O éacﬂlteg%trglsg%pll pﬁ@qtrﬁtlon of the
acG@d dolpOursifd)! Sulﬁblé ﬁﬁﬁﬂ%ﬂn&é@bﬁehei 48 BSOEEAR fofl SkampR! U S. Patent No.
SW?@ g%tt 5 gdgs an adhesive 25 disc or patch

L LS OLISH Na SelsddSonthe: Baert Vo Saaap 6l RHG-HieRigo. 5:336,168; USS.
PaBa Nul Sa98F6s; wgﬁgt:?tsmm m;m@ges ll"tﬁgﬁitfl\;o;r%llmtﬂ :;i %9 etdPatent No.

i.0
5 R B R B T s e 2187 585 bbb aumates 008110; nd

USLIPdtéileB 49mngsler mal patches are described in for
5,407,713; U. S. Patent No.

ex a U.S. Patent No,
teﬁ@é velw other ]p}glfrgziaﬂeutm de@ve\gg gs@m may)beemplgyedn Lipgomes and

enﬁxls'fé’tﬁ areO511-Kdown exalPlRRE ddiRe Qel%&%)s tﬁﬁlna Ye §sed?@&e@%r au‘?ve
254 346; U.S. Patent No. r%’ Bj Pat ent )

cog}@ogldisé 8t @rg@*ug(g Eertgig Opggpic R@veng sgg@sgmthwugoxmqa@)éﬁ‘iO) may
alfNbe empROd, 2tiHdugH hsally2R 2 bst VP greater WGoidh 10 an d
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U S. Patent No. 4,921,475. Alternatively, other
phar maceutical delivery systens may be enpl oyed.

waepesssses and enul sions are wel |l - known exanpP@EUS$005/041359

delivery vehicles that may3be used to deliver active
conmpound(s) or prodrug(s). Certain organic solvents

such as di net hyl sul foxi de (DMSO) may 35 al so be

enpl ofecphargiagdutieny horumaiohyma} iftdhe@red, ;h?ztpr@ént@f if ab&irl]( or dispenser

de US 005 041359 39 T

pﬁﬁ’? bl e céigaq’ggAﬁp°§§’§ i P CPEUPIPE the agsiye compound(s). The
R3flewan ferdximply cpaprisearetal pspms L, sudB v £ Blisvdn &k, MRy ack or

GRhR} HevRBHrafbe %@%ﬁ,,#?ydtby%%aﬁl lﬁgf or Q%?Iglgggé%%ng t

active conpound

conprg.ge rﬁfe@tvquosg stic foil, such as a blister
pack. The pack or I spenser deV|ce may be acconpani ed

by i e rRefive ComRound(s) cramidmigtr (Ebompnsﬁﬁnﬁﬂl&ed&f Witldehdt@ly be used in
aDARBER SHIGe @%t:l'ué"% ?@%ﬁ{fe{ﬁqgsﬁh fgr mp én %kaé%)uptﬁ:ffeghve to treat or

COﬁpOSItlonS her eo geﬁér
PEGYBHihe Rafticular diseasetbyingdtvated: eTltehempdiLtné{’SMQdy beesilidisterb@r

1% & i geqto tr event

’ct h?ggtil‘:l r %lﬂl/ {:6 Sager\@%ﬂﬂ)gut?g t&agi&{‘ntg ‘Fhé:% ualc%ﬁfgﬁ is aﬁ;ﬁgﬁf?&(cgl)wn or
aWﬁyorbté)néﬁ the iinderlying disordacheinpaetted ald/ qt etadwalﬁdihlof:‘h&ﬁehoratlon of one or
Iﬁdﬂ@éﬁﬁ@%})ﬁ)ﬂg %&%&Lﬂred Wﬁ tﬁemﬁ{le@ﬁ%m Es?nh e%xg}falglfaq tb&i [ﬁ]@lent reports an

eradi cation or I ora
iprevRREEt mﬁ@ﬂm@m’[qoédgltl@rd nawh@mdmgalmt tha iphtient @iy still be afflicted with

1 1 3] f cutic mciuae
o e R T T —

associ ated wt
ths shiseasst regasdiess ?%W'émher impowendntealirdf eel i ng or

condithé SRounNGcWin h&ﬁﬁi%@ﬁlin c{\% ;Fe&e}d E%%n:]ag ntrlety oy factorsI 1|ncludmg,

be afflicted wt he ‘un
forigxamgle thei pémﬁ’élﬁréflqh?at@n being m‘dtaddtés mlodd &fl admiridtraidn) e @@verlty of the

mfdnsﬁtuﬁlr &g{g%a?técp&d%e agk qu 9%[ ?ﬁ%ﬁfie gerlt%gFl %h%g)]?osagadlﬁ%gwﬁgthe particular

nprovenent is realize noun
SRFOPRYES: 64 Retermigatipard amgfbtiee dosergk & welDFitHireth OdpSbilities of

thoSCakHIH RMthe arf OF €xanpl e, the particul ar indication
bei ngft reated, the node of admi nistration, the

seve Pcﬁl"%@os{ig?é may hel¢stigtated initrdly fignt /v eﬂrtoeadsa@ﬂ diot Eb@l@&ean initial
dedR&t 19 i oavai,l abi
o lhsg M anhald D8y AL ted & E%xé% ageulating RL{)HS eBJ[m a n

partlcu ar acti ve conp ound
COBPFERHPNAL 2¢fiys sppepdugd We.t is atirtbiva at K@, cfapapmldutar esmpdlund as

tRORE S i LB ad ZANETe ffg S be
Pestimated initia 595{ tsH&fachc:t)ﬁr% g H’g\ol FTro &§§°§1§ n't a‘é‘Rlﬁﬁiﬂcﬁé‘m
Caleplatingdpsapges t@@p@&gg svfcb icirgidaging hloadhomsatusn dmyenbalons takmg into account

thé %Mhlﬁ'ﬁlg[? of e ﬁ:ﬁh&ﬁ%%mﬂp&}nd ?s%e?lt I 1?%%?1 ?zg)g mea Io? %{%Ig\gélmsans

concentr ion of active conp
Fog guidesse, thy readqeis peferdddo Fiel &chmdbmsd, “SenerAlEhRiatipleg” G@Bdman

A Yied 12 a2
a T Zt atg sol’hgf‘ﬁcgggceztg%? I,Bg%s B]kb%a;lag a’tﬂf}sébégg Iggest edmon
Pea&am%\?éesg@@hﬂeﬁ%@ncmmgﬂmmd or serum concent r at i ons
Hial PR AGEPHNY e%gtl&lggc} R0 m,]mvﬁ) c@%es%g%saaqu{l odels. jpnimal

partlcular Conpoun
madelsjusefyl fartesting the eﬂicﬁqyrofgo,mpkamdsap titdier pxe\%ﬁeﬂle ivﬁlous diseases

. N 0 Pr
d §c@iﬂ)@d' zﬂ%d n&a‘ﬁwgﬂ Et%lwcggip\(ﬁﬂa%nagts lﬂfyﬁdée aﬁglpﬁsa Jélt}wll 7 lb% h%raage of from
abqtﬁ@rOQBbp}tq % or CHEpEAe/diy toquout 1eag/kly/ahye Sht rRe}ibk hMer or lower,

d arer es clte ere
“PRIRTP dosﬁgégheﬁsﬁt&%” B <R B R frRrnt dnPprragstiiy: the mode
of adipinistrafipn andagriaws faetbrs nisckesbesl abdvei Mkage amount and interval may be
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30 nodel s useful for testing the efficacy of conpounds

to treat or prevent the various di seases described
w@bweesase wel | -known in the art. Dosage anpuneGI/ub1obs5/041359

typically be in the range @460 from about 0.000 1 or

0.001 or 0.01 ny/kg/day to about 100 ng/ kg/day, but

may be hi gher or |ower, depending upon, anong ot her
adfuaﬁﬂ Gfdﬁ/,lduhllyeto @ﬁivlidélﬁlaém@ fevtibef thoeqEIeask(s)i vitich are sufﬁment to

i oavail | ahij of ad istratigon and
P §RheeeE s b PP 6 SR EAD Gy e 2GR PARGLA® B fdministerad
onbeﬂpee fméel, sevai] trges\Wer RERGE. Q5%@htMéﬁmQFé Qéﬁ-&%lnﬁ@tlmes per

usted i ndi vi du rov | asna els t he
g e paSh i i thide RS Bt g hiatation, U ppecitc ndieation
being@reap@atiditie Jﬁdgnmhﬂtﬁﬂ’thé pedctibingpiyeietan. Fr0dase ¥ BRIl @dminRGation or
ered aqnce_per week, several

onpoun
se%&t% élp'(ﬁ & S%ékgfaé t(é)lcall’]@'éplvrag{)% dhe %t)we lgﬁallccgn%;él}ratwgyf active
coﬁh{)oﬁﬁdtsl) gy gotbe l%edle plasifl@yoncEh@ PRI i SRYled RiBans MIPBLble to optimize
the node of .adm pistration, the specific

effﬁtb}' eé%f?{l ‘i?ff‘%%s Withohundne sXPeIeiRiofhe | udgnent of t he

p r e%é&ﬁblﬁ,@h@moﬁmcﬁﬂ will Brooids eerapéutic @€ Qllthylactlc benef t without
tion or ve uptake,

ocal
ca‘esaﬂﬁ i Sy Fgﬂ%oﬁﬁ%@m@f’ LY i B igmined using standard
phecaical qatobaime@f TREHdsV Eatio GEWPAUBUE Sd tBxpedRd (oPSrophylactic)

ed. a
urfgeiseon § BrfRrLEe haPT ok o e dparelaesgee s Plgtion and

EIpid uie dexrdrhpeatidatly iffectve 0o ditleyboplilhigong. 00MHs06HsE) that exhibit

BN ovi de therapeutic or prophylactic benefit
h‘%'&“ﬂ@%ﬁ’mli CPA g Stbst antial toxicity. Toxicity of

t he (ﬁg nd(s) may be determ ned using standard
phar eal procedures. The dose rati o between
t oxiTheandpduhds aﬂ&upﬂodmgﬂks@fbeﬂi}@thﬁ@hy ®¢ asséohbial ﬁ%&’orm of kits.
ef fect, i.s the t' i ndex Ois hed
In Fp oy b PRGOS A e g eiones sogmpgsiton
fott ehlﬁrlﬁiﬁﬂitlbn C]Hielcymﬁiﬁsﬁtﬂmhmaydbe i &O% l?f)plhh&d PsLdrad & Sdhtion,
ic indices

t hat _exhi_bi t h.t her ut
poitRURY BRGNS todios VERSE U pup MR A e i gient ay comprise
phpthedéutiggly dasptablb diludnefoe | pnapmag a bema:ﬁirﬁﬂb:had The kit Iﬁfayfc&ftﬁh a
he kit es.th

et oS aR e Podnenres o esspes inbBhedel 15 bried rvrinee.
pq&dmmnszl‘emtpmm‘]h&lmnposml on may be in a dry or

' yophi Li zed n a solutio articul ar

57 enthegdBipR o siroRR 2o oo R secphindionyh e
cofnpounds tdheibee ﬁ@‘@lﬂt Ifrmayheaaﬁiﬁm{lin&&s %e&ﬁerﬂibﬁﬁd’@félﬁyﬁrb l@ﬁbﬂ Mhti-cancer

or mu

and R RioP e 15 BiPats Py Bepthyri  Stbits o i mixed
wifhathe elingipetds bffje plegene vgnisnt i ons, including, but not

i m t 0..Syripge ette transderrml ch, or

| e s SR Beron i S REPetta aaf Bt Ston of the
compmimngd% eftfocts ufsthe cmnpb@lﬁpnsmﬂlaﬁyl oﬁhbﬁx’éle{/dﬁemfo@rﬁmu TeS

e e ther utic

<SR EY b BERGAHE FoH0n 2P VEA L orfE I 4B P Videotape,
compupoesidsle didkes eptivandgieunds may be provided in a

separate form or mixed with the conpounds of the
7. pr esEXAMPDESNt i on. The kits will include appropriate

i nstructions for. preparat.ion. and adm nhj stration of .the )

conpfé’ P}Vefgwns oF it g Zieidtsbycf?feieﬁ%e e e el viinesiramp whavﬂ;ﬂesmbe
theofirbyeratioe bﬁhﬁfﬁrloumdﬁ{mﬁﬁds debcrifdd herein) Siethd st fbraidSy i Yhelkiological
ac I\?l‘fyﬁ?n%ldﬁc’eﬁlg%i;l gr ’Elevluaegg{ \gﬁlé)e%{)puagén? thebsl‘f(‘illeg atttlselnl tgglttm%gyt 0,



30 conputer readable disk, or optical disc. 7.
EXAMPLES The inventions are further defined by

WO efoensssee to the foll owi ng exanpl es, whi ch deBCY/URm®05/041359
the preparation of the varibus conpounds descri bed
herei n, nmethods for assaying their biologica
activity, and nethods for their use. It wll be

nRdQiFRARAY, bbt t& Bhe nfikdrials asl @Ethdds Aty 1B PractiR WithM§dt departing from the
2006ﬁ£55561 PCT/ US2005/ 041359 41 nodifications, both
S§08° PHE® T EPal s and nethods may be practiced wi t hout
depag |ng fromthe fgf the inventions. 7.1
Pr ep at I ﬁepaf'atlon of 4-( ethylplperazm-l-yl) 3- Methyhmtrobenzene
4- (4RMetitry| pi perazin-1-yl)-3-Methylinitrobenzene
Reaction: rNMe F IN .M NWP, 130C, 18 hr I N a+ HNJ
ZN M N M 51 3 5 Procedure: A honpbgeneou -Me

m xture gk 4+f | uoro- Mlayl itrobenzene 1
mol ) anf N met hyl pil erfgm ne ”:%P NMP.(138CsB 1y,
N- metd)y T Py e dond" '\F ) (10 m) was rog,ﬁ

C) under N2 for 24 hoyrs. The reaction mxtuge upon
cooling to room terrperature was poured over a
sat uPadcedhrblaLlhomogentdue mixtr® Of 4riloroBhgethyesittbBenfge 3 QL0 & 129

B NPT 0RA 9  ER Rl Som o m

wasianxe (190 °ChaendanN{ for 2blicaisn The reactlon mixture upon cooling to room

temp(ala%ne\gag ﬁgrleﬁlﬁﬂrg\;arl (Zaé%grasgf !N)aglgsg 1&18 n%ll)o }?el;r% mtgcfolgc%y'as
soh;rca&d Iﬂ)r Ia[zzgrpx 306&ofds, filldrhd, wﬁsh%w(tmcelbﬂ)m)watez? (BB1q ML) and dried
%J'% 1615? \é i O?t!tah\{ 2Py MR el G- 238t Miobereie 5 (28 ¢, 929%). H

| on
NMEK CINODIYA 0@, 2H),17-13¥,1 15 B= v Ry, Bagith) 419, 2.46(m, 4H) 2.38 (s,

. 1. Pd/C (10%w) N MeCOH
6&?3?‘;@*8 B%WW%QW%{E% r ocedur e( A hetZer ogeneous
m xt
1 ( alhet M Tmpion st Y edvinbwg R VLB MY 20 g
85 nRedc)ion: 10% Pd/ C (1.3 g) in nethanol (12I|ter) was

hydr ogenat ed [11 40 PSI for 3 hours. The

pal | adi um cat al yStNA&s fi | ter ed t hrough a

celite, washed w\t/ﬁ met hafid "E58 G075 20 -- ;a\thhe
conbi ned fiate was conc—enﬁr—at—eel—»t 0

4- (4- medn pazmlyl) 3rrethy|anp.|N MelD J,

869 . 'HNI\/R;(CDB(D) 8 6.83 (d, 1H, J—877HZ) 6. 59
(d, 1H, J= 2.7
Procedure: A heterogeneous mixture of 4-(4-methylpiperazinyl)-3-methylnitrobenzene 5

(20 g, 85 mmol), 10% Pd/C (1.3 g) in methanol (1.2 liter) was hydrogenated [H,] at 40 PSI for 3
hours. The palladium catalyst was filtered through a pad of celite, washed with methanol (3 x 50
mL) and the combined filtrate was concentrated to afford 4-(4-methylpiperazin-1-yl)-3-
methylaniline 7 (15 g, 86%). 'H NMR (CD;0D): § 6.83 (d, 1H, J= 8.7 Hz), 6.59 (d, 1H, J=2.7
Hz), 6.54 (dd, 1H, J= 8.4 and 2.7 Hz), 2.84 (t, 4H, J= 4.8 Hz), 2.60 (bm, 4H), 2.34 (s, 3H), 2.20 (s,
3H); LCMS: purity: 99.9%, MS (m/e): 206 (MH").
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Hz), 6.54 (dd, 111, J= 8.4 and 2.7 Hz), 2.84 (t, 4H,

J=4.8 Hz), 2.60 (bm 4H), 2.34 (s, 3H), 2.20 (s,
WQR0p/05BMS: purity: 99.9% M (nfe): 206 ( MH)PCENIS2005/041359

2006/ 055561 PCT/ US2005/ 0413%9 42 7.3 Preparation of

3-Aza- 4-oxo-tricyclo[4.2.1.0(2,5)] non-7-ene Reaction:

6 1 1. CI- S(O)ZNCO, CH2CJ2, < 5Ce Qz NH 2

Na2S % &j 7-}0, <. 15C 4 3 47 14r1

(rack "fp%‘%“’%” c0f2-Herebiggielt-2- b2 S)lnon-£ e§6I ution

of ZRéieﬂitm bornadi ene 47 (25.0 nL, 0.246 nole) in 5

CH2Cl12 (110 nL, fresh bottle) was cool ed i,n an

i ce/ NaCl bath 'Cl@(d)%)NcoT@Htcm gsd@as adde rop- wWse a
sol ution @ mol e) i 2 (45
m., fresh b&)azaia 1a%rNaba ;1]—07'&5&4: nbai na

t enper at ur e47bel ow 5C (the addition took apppox. 1.25
hr.). Upon conpletion of the addition, 14t reaction
mxture was stirred for 1 hour at O-&dcerf)d-ckdr€Bxo)
removed fromthe cooling bath and allowed to warmto

20C. Prosrdures gant & Arelution of Zmaaorbrrastigned7 G5 O0imbned 246 njody) in
cHIJL, (@IUij' B43h Qéltﬂls)ywa]sQo&éd ih raﬁ steiC] 5&1’1’ @ f(ﬁdC) mpp %Hl@v%as 2008 drop-

organi c | ayer was separ at ed, washe brine, and

wigf F Bttap o CSNEP AL Ocdhmele) inGh (@%@e frqslg hettlpyaafte to maintain
the tel)mperglﬁfetbe%w ﬁdf%ﬂétau&ﬁoﬂgoﬁ\%%ggl £28)5UBdn Y }&fon Gffle addition,

m.) was cooled Iin an ice
thp geadtion Tfurgiwas Fiireadh [Pl houg atles Caingl tee pmowedfd@nthewoolmg bath and

e w se to theabvemxt .
RS FPET I RO b A5 ERE y laEnE) ant vigorusty
staueldl for seyarat mointea.p]ihecmganibaaybr Wos sepirated Imaslxa&lvx@til bkih€ and dried with

ction mxture nDnltored with a pH neter and
NS0t %’él%"“éra%("“ﬁa‘ieﬁg’gi’ B9 °lldj usting with 10% NaCH (w v)

(as Pareied)mixtupoof N’s@?ﬁal(ﬁi onwatkr (7B enLyded CHo@L, (30heL) was cooled in
o ORI S BBl P LS ol il A g gromie o
the aiove MixSEp ar zﬁtﬁaﬁﬁx)’ mbidfaihethe ’ﬁﬁ@er’aﬂﬁﬁ: HeldaQ52C ttﬁtyﬁfdltlon took approx.

rate is ani ¢ phase .was a
TR R
10) appdjexing 4G40 lﬂ%)NaO(BI om}seasaaemﬂ)e Upbeempletibh 6Mh8 8ddition, the

sol ution. The a ueaqus s further extracted wth
repyliofnixtyrg was SP@’{? AL, houf(#t@ rq\qgftnﬁu&i Vjas & e TheTepgtion aipure was
plARdSRPAEPhRrS Fahe] hﬁtﬁth@t‘?[@l?law s@;eafh'ieﬁl frig %%gaﬁi@ ph£@ evas a thick

SO|IdS can then be diluted wth water (unt| al nost
ang eplatious; slid suppensind- &ias delvtediwith PRtCRERCRL F00 mhtogenke 8 mgre free

ﬂévaygesrolutmsquh&ﬁg 1§ %tvad Gl B M&e«ﬁbﬁﬁéﬁzdl »108Q85L) -
he CH2Cl12 extracts were nonitored TLC or the

mé*ﬁ@%@ﬁkyethaﬁolw Seftherseparaid framibe $&HCh Pﬁg%‘ﬁmf“%ail?’ﬁ abhegolids can then
baMEIE@Rd WRE RaRr thhahlﬁbdt IE dissdive@rhnWiekitac @ wivh LR Mehe aqueous layer

filtered throu celite, Renpval of solvent gave the

w%fggt*tl}e%a(tﬁgpts(awg CHg%le @m)%l(@ng& o TheCRoGdnextracts were monitored by TLC
foBthd §1@seﬁc@<¥i§;‘r6d‘ubt‘3 Y%k 8drdbired br&Ya R eRirdcRGR e/ w@sﬂ@d deﬁﬁ ﬂrnﬁsdrled with
? 62% . 1H NWVR
M@%@i anilpﬁtereg tlggughd:a te JRergovgl gﬁelvsntga\fqihe dEH)“e Hgod_ygt {ag@mc -2-eX0-
3-8iido 3-a3a-A3do ﬁ1c§clbtﬁ.2.ﬂ:d’('i,5)]non— 7-ene 14r1 as white solid (20.5 g, 62%). lTH NMR
(DMSO-d): & 8.01 (bs, 1H), 6.22 (dd, J=3.3 and 5.4 Hz, 1H), 6.12 (dd, J=3.3 and 5.4 Hz, 1H),
2.88 (dd, J= 1.5 and 3.3, 1H), 2.79 (bs, 1E), 2.74 (bs, 1H), 1.58 (d, = 9.3 Hz, 1H), and 1.47 (d, J=
9.3 Hz, 1H).
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2.88 (dd, J= 1.5 and 3.3, 1H), 2.79 (bs, 1H), 2.74

(bs, 114), 1.58 (d, J= 9.3 Hz, 1H), and 1.47 (d, J=
w@®2®6ME3561LH) . WD 2006/ 055561 PCT/ US2005/ 041359PCHBS20081041359

Preparati on of 43

4- Oxo- 3-tert-butoxycarbonylaza-tricyclo[4.2.1.0(2,5)]n

on-7- ene Reaction: 6 1 Boc2O, DVAP s 1 2 5 Q@ THF,

rt, 24 hr PhephrhtNB@E 4-Oko3- érﬁblﬁo@car:béﬁ)ﬁaihﬁd'r&yclfpF4Q01€0(2 $Ynon-7-
2-exo-3-exmd (racemc, 2-exo-3-exo0) 5 Procedure:

hono en§ous m xture of
3- aza-4-'%%o- trlcyclo[4 2.1.0(2,5)]non-7-ene (14r1;

racem c- 2- exos 3-€X0; 4 ),s (BOC)20 (16.1
g, 74 mol) | P (1 %"é&’ ég:lgm) @ stirred
under N2 at n’per NBokhi s

reaction m xt ur e added Et QAc (10@ fol | onwed
by H20 (100 inL) d stirred for additionalgl hour.
The organic | ayQr vvas separated and wa d W|th H2O

(2 x 100 an c layer wa dried over
anhydr ouswﬁg%g}e <6 vent was r Zﬁﬁ%!a LRet e’é?)
r edUPﬂiieNrGSAlﬂbﬁoéeﬁeoﬂg frﬁ;&@}e Bf 4= Bodoffibyclo[4.2.1.0(2,5)]non-7-ene

IRl oS Ly angrar 01

CHlNBER i} red Bnder RDat (rdﬂl terh erdture f@ﬁﬁl l@uﬁ |I|6 fch1§-1l€‘)mtlo§ nﬁv?cure were

I AT P G e L

la(/ﬁr wa h‘@parate@hs@i wih¥d wifh B, (2P 800ah1,)0 ThObrgadd Qgéxsvpzls AhibORer

|somer|cally Pure Di astereoners From ()
r&g@r@ 4 and solvent was femoved under a reduced pressure to afford 4-0x0-3-tert-

bl(t&cyea(rborfyizﬁ%-ﬁ)cymﬂﬁa.(ﬂ%ﬂﬁtﬁﬁf-&@r(ﬁl@i 1a64Git-0le2o3-LbNERS 5. 70%);
I NMR 9?1‘}15@ Ap): 4678 (4R1T 33 At hf FzaHD 4 HedibyFgi peond a2 Hie, 15D, 3.77
AR St '%ﬂpﬁﬁgﬁag&%@% FETSS éygﬁm&%s%.

]r ﬁgg 9rep§12at10n 8 9 1;2& fséf:_ _ % megﬁalh'eP ter%mfrs
61 2 N I

ﬁ Bi? [2:% Jd]hept-5-
en-2- o 0-N2- [3-met - -meﬂiylplperazm- -yDphenyl]-2,4-
NHz OO yl‘llll.)lyl iie amlne

A racemic mixture of the title compound was prepared from the 2-exo-3-exo racemate of

2-aminobicylco[2.2.1Thept-5-ene-3-carboxamide as follows.

Reaction:
6 1 6 1
2 NH4OH, EtOAc 2
5 NBoc Mt 3hr 5 NHBoc ,
4, 4 '
NH,
0 o)
16r1 28r1
(racemic, 2-exo0-3-exo) {racemic, 2-exo-3-exo)

Procedure: A round bottom flask equipped with a rubber septum and a magnetic stirring
bar was charged with racemic N-BOC-B-lactam 16r1 (2.0 g) under a positive pressure of nitrogen.
To this were added ethyl acetate (25 mL) followed by 30% ammonia in water (25 mL) and stirred
at room temperature for 3 hours. The ethyl acetate layer was separated and washed with 5%
aqueous solution of NaHCO; (20 mL), dried over anhydrous Na,SO, and solvent was evaporated
to afford 1.10 gm of racemic N-BOC carboxyamide 28r1.
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(racem c, 2-exo-3-ex0) (racemc, 2-exo-3-exo0)

Procedure: A round bottom fl ask equi pped with a rubber
waepbssend a nmagnetic stirring bar was char gedr/vs1005/041359

racem ¢ N-BOC-0-|actam 16r #¢2. 0 g) under a positive

pressure of nitrogen. To this were added et hyl

acetate (25 nL) foll owed by 30% ammonia in water (25

nm.) &Regettishi rred 25 at roomtenperature for 3 hours.

The ethyl acetate |ayer was separat ed and washed with

5% aqueous sol ution of NaHCG3 (20 m_) N ed over

anhydrous Na2SO4 andfsol wvent was gv togaff OFEC\

ag
) f race NH b ide 2§ 1. WO,
055@3 ?L-%Céli@éé?@()w CaydRo Y{%{]Reac—t-l—en—»lz =
Ni,~Cl 6t 5 F| 2 NHB NFEFA, @:%% Bl 2 NESF
34 50 2 N NCI 4343l\/bC]-‘PH204a rﬁ NH2 0O p
Brt..48 hr p 281 130 #8611 |(racenic, _ 36r1
X0 3-ex ) (racem (,,'a?m&? $9%¥Xd) (racemic, (facemic 2-exo-3-exo)
2-exo-3-ex0) Procedure: A round bottom flask equi pped
with N2 inlet and a magnetic stirring bar was 5

char gesteiNireh ArraGRIrG ﬁ thﬂBﬁaQ b rifl ﬁd%dQQn
el th oo Bitec %g%% Oh&% e C'_%neuzst?rrmgbarwas

°hrab%§ﬂ3‘?§ﬁﬁ°§w TGP g5 24 60 S Thummel and oAl AT gAY of TEA

inVEES, Otcn i terdpedsturd fet@rhodrs. Wﬁ@%ﬁﬁtﬂlg&ﬁﬁlﬁ%%gs coh¥trbtE G er a
nder hi gh, vacuum for several hours

enopve
re %cegﬁeasruae éracfeﬁ{tj & Fﬁé’fﬁs Zgmovedrpnderfyeh vacwgp for spvgeablrues)to afford
thd Intermeditidef THIQYsalt Q@R W] récefitd). T8 iesu%t@f Jfadéﬁr?c TF@ a1 W dstreated with

: S:
I R YR
f(l\]aHIB)3g1 319, 1884nm1) at ddonk REPLHOFTET BHHLR. TRE redGioh AiiSre was

T S e T
drpin} ovddaohydrahs WasSQ, aNedo YA e0dpsralNa 28he rdsitie $/24 éﬁﬁﬁ‘ﬁato graphed

o R By IRl S gt it e apno-SiAr

produceddrdr d 1.3 g of racem c nono- SNAr  product 36rl. 15
Reac]%&?"ﬁﬁﬁ? ~NMe 6 1FNMIi-PrOH TFA 100C6 1 F N
"N 20 hr, sealed tube 6/ 2 NCM HH

(\N -Me
. N
-Me  [PrOH, TFA, 100°C 6
j\/\)\ |/\N 20 hr, s'ealec,l tube I\)\ /@i
N —
< 2;: . C: -
NH HoN Me N

36r1 7 60r1
(racemic, 2-exo-3-ex0) (racemic, 2-ex0-3-ex0)

Hz

Procedure: A sealed tube charged with racemic mono-SNAr product 36r1 (1.1 g, 8
mmol), aniline 7 (0.90 g, 4.4 mmol), TFA (0.6 mL) and methanol (9 mL) was stirred at 100 °C for
24 hours. The resulting viscous homogeneous solution was concentrated and the residue was
chromatographed (silica gel, CH,Cl, then 2-5% 2N NH;/MeOH in CH,Cly) to afford the expected
2-exo0-3-exo racemic 2,4-pyrimidinediamine derivative 60r1 (1.12 g; purity: 95%):

Isolation of Enantionmers: The diastereomers were resolved and isolated from
racemate 60r1 by chiral preparative HPLC chromatography Phenomenex Chirex 3020 250 x

10mm column), eluting with a 35:63:2 (vol:vol:vol) mixture of hexane:dichloromethane:methanol
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/la OHNH2 + 2N M a s N2 O 36rl1 7 60r1 (racemc,
2-exo- 3-exo0) (racem c, 2-exo-3-exo) Procedure: A

w@e@abesssbube charged with racem c nono- SNAr  pred/vs2005/041359

36r1(1.1 g, 8 mol), anilu4pe 7 (0.90 g, 4.4 mol),
TFA (0.6 nL) and nethanol (9 nL) was stirred at 100 C
for 24 hours. The resulting viscous honbgeneous
atgdlomt r'ate llbf Gab/ndo Nierhimibedr dntlg 44 @, ddeddsitatilhe E1 enantiomer

R 3 8 e'qeg?egtgaggs@gﬁasw
ex El‘l’ En%SiI‘ a: p&é& LeorsomenAlly Bl ]
60r 1?? i %& gﬁ-g- B i%mg N4-G

The di ast er rlb an ‘gggé WIS '1ﬂ§{’ yl 4-(4-
racemat e 'é' pﬂ’y et 'gp eﬂ‘é’ A f—'ﬁﬁ pmi lrazyme

chromat ogy hy Chi.rex

col um), e'? |%‘SB§\A&? ﬁno e@“%’ﬁmécaﬁ?;%l“r ™ \?@F])lacﬁrr'}(t ure
of hRsagher: di chl or onet hane: net hanol WD 2006/ 055561

PCI/ U§2005/ 041359 45 at a flow rat £ of enlL/ nm n.

en aher el CHirazygedt2, §peld, aifi n. 'S gnated t} EI

eh - adiiebptdpy ethaa ALICOA0EY eI tft B4, 745 "NHBOC
wass4 i gnat ed—the E2—emanttomer. 7.4 ymatl c 4

Prepar ati on of Stereoisonerically Pure //*OH

S, 4S) - Nd- (3- Am nocar bonyl bi ;Eé/clo [2.2.1] 0

(1R E
1)-5-fluoro-N2- [ 3-met hyl “4- (4- 5 26b
(r?rceeﬁhc '5x ?ngl n-1-yl)phenyl]-2, 4-pyri i di nedi alfPfgeaoxic acid

US' nﬁ‘o@ﬂdr&ﬁ%ﬂ@ sedledtude a{aﬁgééiﬁvﬁﬁ H-%ﬁo-@ﬁe@%@tﬁﬁ@%@xma‘iéﬂ Iy

e y ch - Lactam React | on: 1 Chirazyne
“‘EX%O 4.¢y &2 Blnog-Trene £loglsiracsmicagio- 3e?’%‘i’é £4 0 edé 02 gpnak) resin
boB@ Enmiotilized CthﬂBﬁ’@L-Z“tyf)\!BQCc Vo CR) g?’RE’rcﬁ)dséd febin B%Cany%@sr The.,

oc carboxyli¢ acid

Paﬁﬁ“@&*’e 854) éﬁc{ %lseﬁfywl, ST e&bggsgﬁ%ﬁbg@ak% i gn incutbator at 60 °C for 60

ho‘ﬁrsO Xﬂle?enfzﬁﬁeftm Rigb1esoCETReME I‘@B@Cmactam 16r1 was followed by proton
] non-7-ene (16r1

l
R st 0@6&%@1 gauppfgnanpgmericaliy pirp N-BQG flagtam 162 and N-

BCD@ R btylo Rl bebzesd sedhi ih 2 %ER) LTI, reMﬁ% r&c’u&h thixtutSwd ﬂ]‘oered and
thgur chased from Bi t%Cat alytics Inc asadena,

CA)
F9id gesihpp Washed ayi (dslﬁpmpyl sibes Cgedfl 1) s Fheddimate waSaqqncentrated to
affoRCARBNGE ofdna@fhetcAIRpuRON-BORUS-fictaf 1188 aﬁ@ﬁm éa?boxyhc acid 26b
r soI ut| on of racemc N-BOC (3-lactam 16r1
(tof proton NWMR The i ntegration of tert but yl
ar oumeaetflonenanti onerically pure NNBOC | actam 16a and N

NH4OH, EtOAc 6 1 68 1

Q:{\uaoc . WNHBoc 30 %NHBOC , ° ?"NHBoc
4 {3 4 33
//‘OH o ~NH; c)//’\o-Nl-L;'
6a 26b 28a N-Boc amino carboxylate
N-Bog carboxylic acid (remains in organic phase)  (remains in aqueous solution)

Procedure: A round bottom equipped with a rubber septum and a magnetic stirring bar
was charged with a mixture of enantiomerically pure N-BOC-lactam 16a and N-BOC carboxylic
acid 26b (4.0 g) under a positive pressure of nittogen. To this were added ethyl acetate (50 mL.)
followed by 25% aqueous ammonium hydroxide (50 mL) and stirred at room temperature for 3
hours. The reaction progress was monitored by TLC. The ethyl acetate layer was separated and

washed with 5% aqueous solution of NaHCO; (40 mL), dried over anhydrous Na,SO, and solvent
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15 BOC carboxylic acid 26b was seen in 1:1 ratio). The
resulting reaction mxture was filtered and the solid

w0 e®ons53ses washed with diisopropyl ether (2 x BOI/DE}005/041359
The filtrate was concentrated to afford a m xture of
enationmerically pure N-BOC-(3-1actam 16a and N BOC
carboxylic acid 26b (total nass: 4.0 gm. Reaction:

wﬁ eizalﬁ)raled%% 2]50 @‘1\(17 @3 tnfol dut of a thebiBOEal 8.5 P maol; MBHRAGe1d) of the
<>2 ~J. HBoc, + 5 NHBoc ﬁlﬁﬁ%‘) 3443

deélreé ena 1% pe MQCfg 0 glbdeﬁa with [E5Rates % enantiomeric
exCEE,10 ¥atbradie d by Ohitd BOT.CC ahdapsydus @ol%&oﬁﬁﬁmltmimc ammonium

cafoRaat g ATt DR b HECR DG G Ao M GELCh regenerated
thS NBOOvabky e £RD26H (11 B 5 1.1 Tnithd1@ubeta tmaﬁetilamzsltrsgﬁl%f\é\nsu% ydeld). 'H
RSB oo T e G S Bl 2bimaers 6 ok 6 0. 280 G
11! BS4 Gl 5oL, 3md§ [agers.1 i, 25 %}1 @, Mg e gadand . %(b)th)gpﬁI @td £, )=
(0] o agueous annmbni um I oXIi ae
fg@ ﬂ@ds ( @T%S\gglwﬁb}/r[‘ﬁ@rﬁgglrjrﬁ% SiMeeHror 3 %our S.
Reet at o 1 h . HrateSEan PEfute smericai Bt ViptoSNeg Froduet

aqueRdasti®ol uti on of NaHCO3 (40 nlL), dried over
anhydrous Na2SO4 and sol vent WD 200@] 055561
PCT/ US2005/ 041359 46 was evapor at ed mfford 2. 00 gm

(7.,93 mvol out of t hegreti cal &: 93%s.yi el ):E\/Nk
th desjr n%tl pure =

° ')%? M h g? eﬂ]ﬁ%r 99% enanti one 'r\'; N

e as determned by thingl FiPwHTkﬁaﬁqueou§ H,

S th“'bn cont ai ni ngl t he” NOBOC anmoni um® "¢ar boxyl a@e

upn acidification with ¥l d IN KCl fol | owed by36a

extraction with CH2C12 regeneratqd 5 the N-BCC

carboxylic acid 26b-(1.8 g, 7.11lamol out of a

th eg!‘:?%éd%ﬁl }§ oﬁléa’g%kd(%ﬁél{%ﬁﬁ)l g)vvfg %ﬁml&lgﬁﬁ g IQ%Man%(g %{rtmg bar was
chaﬂged With enadtidareyically, 8@ NBOJ catjoxydniBei28ag2.00 gH)93 Bmall afdthen
trégﬁ'&':wn% ig‘%o% gFKl)m Eflicggat(rgqnﬁeﬂ%r?fafeﬁfs’z hcﬁzé). ’(Trlfl% ?%’étm%g) 0gress was
miietier by [TAL] Jhe REuIGEER sofusiod wak conbDiited Fndsr 2reficep presstife0 The trace
ofﬁﬁ‘éﬁla%o 2 v%?ﬂiﬁ'e} ﬁlgﬂl &XC&EIH &E[sMéﬂThcﬁl'\@o /a?flé%%gﬁnannﬁﬁl&ncally pure
iniera@iale, FFA salt Ml Buangthtie viel® N NMBIDMSO-d6)4 830 NsCRED, 7.92 (s,
1102558 s31H), 6.29 (m, 1H), 6.18 (m, 1H), 4.38 (bs, 1H), 3.06 (4, 1H, J= 7.2 Hz), 2.97 (s, 1H),
2.87 (s, 1H), 2.43 (d, 1H, J=7.5 Hz), 2.10 (d, 1H, J= 6 Hz), 1.36 (d, 1H, J= 8.7 Hz); LCMS: MS
(m/z): 152 (MHD.

The resulting TFA salt 30a was treated with 2,4-dichloro-5-fluoropyrimidine 34 (1.58 g,

9.51 mmol) in MeOH:H,O (20:10 mL) in the presence of NaHCO; (1.33 g, 15.84 mmol) at room
temperature for 48 hours. The reaction mixture was diluted with H,O (25 mL), saturated with
NaCl and extracted with EtOAc (3 x 50 mL). Upon drying over anhydrous Na,SO, the solvent

was evaporated and the residue was chromatographed (silica gel, CH,Cl, then 2-4% 2N
NH;/MeOH in CH,Cl,) to afford 2.02 g (91%) of desired mono-SNAr product 36a "H NMR
(DMSO-d6): 8.25 (d, 1H, J= 7.2 Hz), 8.07 (d, 1H, J=3.3 Hz), 7.71 (s, 1H), 7.19 (s, 1H), 6.29 (m,
2H), 3.99 (t, 1H, J= 7.8 Hz), 2.85 (s, 1H), 2.75 (s, 1H), 2.49 (d, 1H, J= 0.9 Hz), 2.11 (4, 1H, J=
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O 3-NH2 O NH2 NaHCG3, rt 48 hr O NH2 28a 30a 36a

Procedure: A round bottom fl ask equi pped with N2 inlet
w@nwemsssagneti c stirring bar was charged w th PCT/US2005/041359

enantionerically pure N BO&carboxyanm de 28a (2.00 g,

7.93 mol) and then treated with 20% of TFA in CH2C12

at roomtenperature for 2 hours. The reaction progress

3VIdE), 11;t5 (dva i, 1-08. EHZhLCMSfj:purW@SP/@m (nh/ﬁ)gzz&,qmt*b Or!he\/t@ﬁnnomenc
concentr er are . ace
oA Gttt i S aBe Bﬁvy&a@@%ﬁ?ipow@a%wc w@%
afford th g tio IIC ure |ntermsd|ate
salt 30a I 24 'FﬁPF“E 'ﬂ'e@% f/ 5 ?ﬁ -3%38)—1%4@
(bs, 2H), 7. 92 noca kp-eng-yhS- rollﬁa [3-methyl-
6.18 (m 1H), 8"’("5 P"Iﬁ"" )Bbeltya-z A pyriidinediamigs
2. 97Rémstion1 11) , ' 2.87 (s 111), 2.43 (d, 1H J= 7.5
Hz), 2.10 (d, 1H, J=6 Hz), 1.36 (d, 1H J= 8.7 Hz);
LCMS:. M5 20 (mz): 152 (MH). The resulti n?f TFA salt NK\N
30a Spreated with 4Mi|c I fluqrq Ndl

R Bif | uar ap e

: 2 » 9.51 Yin Mook H20
sénce of Na 3 g, 15.84 mml) rfbom H
t eppébat ure forH, wrs. The reaction m xu¥e was

disf uted with H2O (25 nl), saturated withg,, Nad and
extracted with Et QAc é«”é‘fx 50 nL). Upon drying over
anhyBrossfurap dipyeacen sk gaviped wﬂmglr@vab@r@kﬂ@a ceiiignsenaad an N,

1n|11@cSWaG U&rg@m?%ﬁﬁﬁh@ﬂgggﬁg nﬁ)tﬁdéjsggl? opfr%@{xot 39’@@5% : Hl%ﬂ)l) aniline

8%§18Fré6°1h3ﬁ6 (SlAmLY ?f@démﬂfops@%{ (h§mivrd 'ﬂ(emmtgna esf)actlon mixture
w&s stigred ﬁ,refﬂtﬁ,telﬂperazurg fd‘lg)ll) h&n@ 7A(:t9v co@h’lg tﬂe‘t%ac%oﬁ'ﬁ))jxlturz td/ 1%om

teglpgratpﬁe) eth}j age;at«t g20 n_al_Ii} V\@)ﬁ addzd 7 e(s§hd ;%medzwa@gﬁ t(er(gd allq-was\l)ﬁl with

etBlylQcdrid (2 x5 i) t@@ffoﬂd"doméounﬂ‘@]a?f)ﬁ% %%@Qﬂdlc salt._ The resulting solid
PCT/ USZOOS/ 041359 47 9 (d, 1H, J=8.7

wg&t}wn takepnto pees erl thegg%oumlx(tqu ggjustgg@ ;(H\ﬁ_w)th aquigeus NaHCO;,

wﬁi&ﬁﬁﬁubé&fﬁe{ciﬁtatlﬁuﬁ lats¥lidVae QJlﬁavt'ﬁ iAo R 900 Iﬁﬁture washed with water
determned by chiral HPLC, [a]D + 61.10 Ve

angl dsle%tor&@&a?r 2P % ob L 4grEmitinedisiming degivatiye t(ﬂm eH NMR (gﬁ)SO-d@
8.64R, ﬂ? )H MdﬁHz)%%ﬁ{)bPW{sbiﬂ)%’?h@(d[ Z3-Y dHz), 7.18 (s,

h _
1) bg? wemymy7p%@amm1 A TS o o i O S
2.86 $ Rﬂecz 176)@n 4N), 2“% (mF41EI) Ndg gnlzﬁ)'\ﬁ 21\E, :fH;Pi %ﬁﬁ% 842, 139

~ 5
R0 LM pri RN e s (s > Mot atermined by bl
HPL@C[@};%MM Se @riyo, Ve PRe thraﬁiﬁa@ﬁwl 95%@‘”1{%&1&&1 LCMS veere

Qig bar, relux condenser and N2 “inliet
fol:“l*flatf’é’é W%hwﬁh@ﬁﬁ?a@mqréﬁﬂlwt%@rle m)no SNAr pr oduct

36a 2 25 g, 8 mmol), aniline
Enzymatic Preparation of Stereoisomerically Pure (1R,2R,3S,4S)-N4-(3-

Aminocarbonylbicyclo[2.2.1]hept-5-en-2-yl)-5-fluoro-N2-[3-methyl-4-(4-
methylpiperazin-1-yl)phenyl]-2,4-pyrimidinediamine Using Novazyme 435
Enzyme

7.7.1  Preparation of Stereoisomerically Pure p-Lactam

Reaction:
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10 7 (1.80 g, 8.8 mmol), TFA (1.12 nlL) and i sopropanol
(18 nL) and the resulting reaction m xture was stirred

w@roosesisex tenperature for 8-10 hours. After cPOI/USIP05/041359

the reaction mxture to roddn tenperature, ethyl
acetate (20 nL) was added. The solid obtained was
filtered and washed with ethyl acetate (2 x 5 nL) to

af f oPebceduTRO UisoBGRd Lipolabe(800F, Moaf Siggd, dider dmhter LA18), p-lactam

ul ti.ng soljd S en taken into water and_ the
RO S e on e P Al S O R o hetFioeled to 250
ml Biisopriopyl eh@tin@chr@ieeilRk tBieingRuef wa d§g31k§e_§| ?Vfi]tﬂhﬁioggl fof‘jZOdminutes
Wi, wat er = an

iJ]tered fromthe m xture, washe

o etk o5 el 3t iay 15 a0 e e el 1o room
teﬂ?éﬂaﬁﬂfﬁ; 'ﬁltﬁe(ﬁ&&r celid YR aHAVR@hA6) i di&oé@p}ﬁ $therl e cofmbBRd filtrate
w%ﬁ%on%eg’,tratgd;to%réle%? th; re%giu(f §v:as g'rll;lg_t&l}lz?egé’%@gl( ctsuac,)pzrgplr);[:l etgé_rs‘:g giye the
eﬂljgn)iomﬁicgg ufd B—gabi)am 14a ché){?ﬂess];if@les (g.-Z% é, (%l%). 'lzll%bjenaxgiﬁzlgriﬁpurity
W'(‘%q%'eaﬁwl?a“?.g%eﬂs@g‘?e"'é‘ﬁé,byﬁhléa?@&@ 3H), 2.11 (d, 1H, J=

8.4 He), ] 39 0 (d. 1H J= OHz). LOVS: purity: 100 %

VB (nd z): 7482 gﬁ@fmﬁm@g Yfgreoksomgreally hupeer Noboczaming;3-

HPLC, [a] DRT +¥mippearbenyl-pigyclo ept-frdechir al

anal Rédcti@al: data, 1H NVR and LCMS were found to be

i depti,cal with the enantioner designated El. 7.7

Enzymati ¢ Prepalabpgn of I eoi SOfNHGa | Y Pufp- ,
(1R 4S) T 2263 3 nAM® | bizeyy & ho s NHBoc
[ 2. 2. BNjept - 5-en-Z-yI - 5-&ld - N2-T3-net hyT™- 4- (4-1325

nmet hyl pioper azi n-1-yl ) phenyl | - 0 4- pyri m di nedi am ng/~nH,
Usi ngaaNovazyne 435 Enzynesgg. 7.1 Preparation of )

Stereoi sonerically Pure f3-Lactam Reaction: 6 1 6 ¥ s
NH | Prwobdise: Ah2mddedeott #hixBur&oPenadtdinieridAls p\¥ 32208/365561

PSSP i rserirs, (OISR e Rl v

(106 b} ina Ui, onas 2tieedamder &% @) ropdh. téni@ratute for GO} toaglok sh@itRmerically

ORI X ONT YRR e

added 20 m] 6f25gemubas aR@omiim by &exidand stirkgflagsdatings Beab@er 4

and..i ncubat for, 14 days.at 70C. The, m xture wa
SR Pl P8 B 8 o ia P Bl \PrprapB it 4 Ba T Danedpy SomD.
Theohbihedbighnid Piasertvastvasapripaguedis FEl (59 died 00dsb@an sulfate and

filtrate was concentrated t.o dryness agnd t resi due
refiiet [Pl PO SRR RO A S D puteg DO seomyamide
28215t ppaveniidialsbld, phick waSuded of themckd epsittood Rfthd pSrification.

needles (1.22 g, 61%. The enantionmeric purity was

greater thag 9Pfépasitide bESteieoBombicalll Pusd MbIRLSNAY Proddct

Prepar ati on of (IR22RISHSNBE-AdldoyolddylBicyclo[2.2.1]hept-5-en-2-yl)-2-

2- N- Boc- am no- ailorb3-fluoroe-4-aminopyridine

am nﬁga%ﬁgnqnyl - bi cycl o[ 2. 2. 1] hept - 5- ene

1. TFA . N
6 1 2. MeOH, H,0 ) P
5 N e
. ZNHBoe  NaHCO, rt, 48 hr \ g
4 3 FrN 8 NH,
c) N//kC)
34

o NH, 0

28a 36a

Procedure: The enatiomerically pure N-BOC carboxyamide 28a (2.51 g) was dissolved

in 10 ml dichloromethane and treated with 10 ml TFA. The mixture was stirred for 1 hour at room
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Reaction: 6 1 6 1 6 1 s 2 Boc20, DVAP e 30% NH4ACH NH
THF, 22C, 3 hr NBoc 22C, 4 hr s NHBoc 4 4 3 4 OO

W 204618555 14a 16a 28a Procedure: A honobgeneousPOi/K$200%041359

of enantionerically pure 34&za-4-oxo-
tricyclo[4.2.1.0(2,5)]non-7-ene 14a (1.1 g, 8.2 mml),
(BOCO) 20 (2.76 g, 12.3 mol ) and DVAP 15 (100 ng) in

tShiRGIde mumteﬂtrmedjtoqulejis uNderatduc@Ditesk@BBE st WfaQJus;;énded in
BOC | act am 16a,

gﬁ‘%%“‘&la% u"\s‘f’g" . ‘{tﬂgfynﬁis ﬁ‘hﬁ fesiliey S&Pﬁh WA dissglvedhingnethanol:water
(Bemb3 mdrandiredted ‘elth/\BS g satideticZBortke. afhe 53U RAULAMRIoropyrimidine 34

nd stirrin onti nued for
L e R B L0, e
wlajilesiwere revasved uideaic@on Wld the ﬁbﬁhﬁi WisGIRERRA lfjr&ex tT{'l]e precipitate
Th ase s..washed w
%8 e ofif “%‘é@"“ i S50 o B aHb Sal Fadeb dichigrghanc-
metidode): Hdo gwyﬂeﬁﬁlremdﬁhtldrﬁéiuﬁl%lﬁd BERHUSNEA L ﬁoxﬁicyl%a as a white

cally pure N-BOC carboxyam de 28a (2.51 g)
58151?(“'?7 5‘%@ solid, which was used |n t he next step

thout furt he urlflc I 0 Pr epar ation
VSVIt er eoi SO#‘E%“PC% Rarys iigﬁf‘)‘" ‘ci‘ﬂfyopdﬁéﬂm ’éﬁ?NPé“ (3-
S, 4S) - N4- ( 3- Am mif oca 2-yl) ﬂuoro- 2-[3-methyl-
hept - 5- en- 2- y 1) meE ?)rag“‘f “yﬂ %ﬂﬁpﬁﬂﬂwlpﬁﬂ‘ﬂ@“e 25
ReacRestion:1. TFA 6 1 F N 612 MOH H20 2 5 NHBoc
NaHCO3, it, 48 hr s HNC 4 ~-NH2 FNH2 O O: Cd e
28a C1 N C 36a 34 Procedure: The enationerically (\)

pur, e FN-B(C car boxyam d 8e (i2:0bIraghpocsnas, di s§3’ged/_@”

] 44| oronet hane and tr eftreetiediot h 1
tlwre was st rre)@[ 1 hour at room 066/ 055561
PCTI¥462005/ 041359V A9 Neenper at ure and concgntfzated to

dr§7’ness under reduced pressure. The residue was
suspenaeed in toluefhe and agai n concentrated t§

dr y nBeseduliee Al l@sidbdnehg rﬁiﬁﬂufdjoﬂéﬁifﬁnéj‘y E9GthY q(-bS'Iﬁh)ol) enantlomerlcally
pure On?ng%' 68{,0%8?‘5 86 3&0%& 1 Xd 1;1 & 5 2e I%tl %gAm <tl IQnI ils'()prolganol ina
sé'aleﬂ kube was irdedai DI01°0 F&a 2y hivwds d Tﬁkﬁnﬁﬂlre was cooled to room temperature,
diluted with 2 ml diethylether and the resulting precipitate was filtered and washed with
diethylether. The remaining solids were dissolved in water and treated with aqueous 25%
ammonium hydroxide solution. The resulting precipitate was filtered, washed with water and
dried to give 527 mg (83%) of desired product, 2,4-pyrimidindiamine derivative 60a as an off-
white solid. Purity was determined by LCMS to be greater than 97% and the enantiomeric purity
was determined by chiral HPLC to be greater than 99%. The chiral analytical data, '"H NMR and
LCMS analyses were identical with the enantiomer that was designated E1.

7.8 Preparation of Stereoisomerically Pure Compounds Using (R)-Methyl-p-
Methoxybenzylamine as a Chiral Auxiliary

7.8.1 Preparation of 2-Exo-3-Exo Racemic Amines

Reaction:
6 1 6 1 .
5 %NBOC + HZN\'MF\Q\ . 5 %NHBOC 5 -Z"NHBoc
) H THF, 1t, 1 week a3 Me S Me
16: - OMe or 60°C, 3 days d m_l + o/\H‘;:l
(racemic, 2-exo-3-ex0) OMe OMe

20a 20b
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(3 g, 17.9 mol) was added and the m xture was stirred
for 2 days at roomtenperature. The 5 volatiles were

w0 egwowssdounder vacuum and t he resi due was suspeCEs200$041359
brine. The precipitate wasofiltered, dried and
subj ected to col um chromatography (silica gel,
di chl or onet hane- nethanol, 20:1) to give the desired

enanPirai@tirec 3 ﬁoﬁo@ﬁfe@ud’fﬁﬂﬁn&?ﬁfoxﬁfi’»Q%‘Bﬁto%ﬁﬁr@ﬁylﬁa whi t e

7.4 Preparatiaon of
“§t‘f%1f’@o% ls%éé%P‘E“a? f@? <k€rﬂeraewéwxg§ea@)(9% $@myp)) and (R)-methyl-4-
mAttoxydbaelamink b3 @BC1404, 28 Zankd1) 18 Bk THFERS 1Y Was Srirfdd U Gm N2

AL O BT 125 FASton T KB rOHpISontnol,PispAndchi e ml),
smllcaﬁéaﬁd 1he Bolid-was B&)araﬁadE)y N%trdﬁgn to- nge(Hﬂxtu;ré: d% dlégggnﬁrskﬂg and 20b
(g gy 4R R il < bp done s S0l PP e (Sike sl
heh@ﬂ@gl&lﬂG%JSO%] 2004141 50646 BOIACIiNBexdnet 400N, 1. 95 mol),
enantionerically 15 pure nono- SNAr product 36a (400
my, 1.41 msnl ) Pepardliod offk-EkGA-Ex Rhcbthic MOR SR loalds Rollowed

seal ed tube waBy Stpariéh éitIsokitRichinyf Biire Ldnl}Ruhds by-%}@sta lization
.was cooled to roomtenperature, diluted wt

xt
2n1 gl ef?l Iether and the resulting precipitate was
filtered and.washed vvut—h diethylether. The remainir

fs.were di ssol ved L gr-and treated V\/ltsh%

25% fammoni um hy oxmde solution. The

-%pr eci pitate }L‘id shed with q(@\
ﬁﬁ 0 give 527 rrg . of dﬁsblH;'%d pr oduéH

2, 42pyri m di ndi a°mcnzelzden vati ve 605 SNa’BIDOaOff- whi ise

solid.+ Purity

han 97% and [t he enant|i ~det er m ned
p'r'ﬂB?"aI HPLUC to be gr @ NHTan 9996 ¢ ehehi ral, Frw

an,@iNy al data, 1H NNR |}qu YT CVB anfl yses wer Q o
i derith § | ' 3 E‘IMe

w tlh the engnti®dne t s desi gnat éd:
7.8 gy epar@eijon of Stereoisgpe el y Pure Conpoghy
Using (R)-Methyl-p- 23 Met hoxybenzyl ami ne as a Chiral
Auxiliary 7.8.1 Preparation of 2-Exo-3-Exo Racem c?3%®t
Amines Reaction: 6 1 6 16i (2 M 5 NBoc + Hsegra&l,byc,ysta,,.zat,on
5 / 13% l_éBu{)e &&eroge@w’s\@)&sﬁ% ﬁfhgs_pgr-}??\?ners 503 and 20b (6 O g g, 1|\7/Emmol)

TF A (20 mL) in CH,Cl, was stirred at room temperature for 2 hours. TLC was used to monitor

OMe

the progress of the reaction. The resulting reaction was concentrated to dryness and dried under a
high vacuum for several hours to afford a diasterisomeric mixture of intermediates 22a and 22b.
This mixture was then reacted with 2,4-dichloro-5-fluoropyrimidine 34 (3.4 g, 20 mmol) in the
presence of NaHCO; (5.7 g, 68 mmol) in MeOH:H,0 (50 mL, each) at room temperature for 24
hours. The reaction mixture was then diluted with NaCl-saturated water (50 mL) and extracted
with CH,Cl,. The extract upon drying over anhydrous Na,SO, followed by removal of solvent
under reduced pressure gave a residue, which was chromatographed (silica gel, CH,Cl, then 2%
2N NH3/MeOH in CH,Cl,). The chromatographic purification gave a mixture diasterisomers 38a
and 38b (4.0 g) (1:1 ratio can be seen with a clear separation on reverse phase LCMS). The
resulting 4.0 grams upon crystallization using EtOAc:hexanes (30:150 mL; v/v) afforded

crystalline material of intermediate 38a, which was confirmed by X-ray crystal structure;
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16r1 18 O HH O HH (racem c, 2-exo-3-exo0) 20a Owe 20b

Ove WD 2006/ 055561 PCT/ US2005/ 041359 50 Procedure: A
whowogessepus m xture of 4-o0xo-3-tert-but oxycarbOnybmase41359

tricyclo[4.2.1.0(2,5)] non-?ene (16r1;

racem c- 2- exo-3-exo0) (9.2 g, 40 mmol) and

(R) - nmet hyl - 4- et hoxyl benzyl am ne 13 (18, 24 g, 48

cheroic)! purityd96y6 aidis (- 5)6%)[(1}6/356 B, 100 I8MEDH). PREMother liquor containing

f reacti on m xture
AETRE Bl B POl 8 e D o iheh e 0 e stgesnme abled

{ to
cir or ol oSSR Ao s e i
Al ternatively, 5’0r| fication can be done using
col uragtionomat ography (silica gel, hexanes then 5%

10% 20% and 50% Et OAc in hexanes) 7.8.2 Preparation
of 2- o 3-Exo Racemic Mono SNAr Products Fol | oved rB\;LN
tIIOLNkOf | somer i call% Pur e Conpounds: b; N
n:

Nzation 10 Reacty Hg:,eds 4 Z ~ B b le5
2 N,N"
jO‘H’F—H Othzh nQVEI\/bO-I.HZOOVb A A

CH2CI 238a22a I\‘iéﬂ‘HC(B 38a rt, 2-3 hr rt, 24-48.,hr
ﬁ 4,.32NHaTFACIINCI61FI\/e
*Ff%% NeN‘\ elxtue qﬂﬂvaeemsczmer 380143 .4 nq), @pkineNH.884 g, 4.0
rrﬁMe) Ad AFH (DEng) I8 MeBRPA0 ML Vabbeateli Y51 @hleli 2BE 50 °C for 24 hours.
dure: A heterogeneous m. xture of diasterisoners

ThtRSTE o4t BGOSR 5o, FHA Do PN VIOHEEH
OBBEL b iaff6:d Grodfict HOPH doRIFREsBlid) bRnfiQl pithayts. TLC was
used to nmonitor the progress of the reaction. The

resul ti ng7BﬂaCCldﬁﬁagba)$tl§‘eC(Elﬁﬁdl'hh§ﬂlﬁﬂrto dryness and
drleq der several hours

Q va f or
af f o 8° ead'Pg§§lf é’?lfag 8‘%‘2\‘3% ”UY’%S fgnditape Flﬁ%‘%!lt’afb%‘%ff’@zt@ cleavage
ofehiral@Riliary from intermediate compounds 38a and 38b followed by the second SNAT

reaction with aniline 7 was carried as follows.

78,5 Cleavage of the Chiral Auxiliary From Steremsomencally Pure
Intermediate 382 and Preparation of Stereoisomerically Pure
(1R,2R,3S,4S)-N4-(3-Aminocarbonylbicyclo[2.2. 1]hept-5-en-2-yl)~5-
fluoro-N2-[3-methyl-4-(4-methylpiperazin-1 -yphenyl]-2,4-
pyrimidinediamine

Reaction: !

Me

N -Me
@ a
NS
,//k H2N Me

j\/\ N\)
]
2y DDQ CHCHO I ; A /@[
3 =G " _—
B 0y
g NH, MeOH:TFA, 100°C NH,

H o] 24 hr, sealed tube o
36a 60a

Procedure: The mono-SNAr product with chiral auxiliary 38a was allowed to react
with DDQ (3 equivalents) in CH,Cl,:H,O at room temperature to obtain the desired mono-SNAr
product 36a. The mono-SNAr product was purified by column chromatography and found to be
same as compound 36a obtained via enzymatic route, which was confirmed by chiral analytical
HPLC, LCMS and 'H NMR. Further, the reaction of mono-SNAr product 36a with aniline 7 in
MeOH:TFA at 100 °C in a sealed tube for 24 h gave the desired product 60a. It was purified by
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This m xture was then reacted with
2,4-dichloro-5-fluoropyrimdine 34 (3.4 g, 20 nmol) in

wo bwe/opisesence of NaHCO3 (5.7 g, 68 mmol) in MOHUSER05/041359

(50 nm., each) at roomtenpé2ature for 24 hours. The
reaction mxture was then diluted with NaCl-saturated
water (50 nmL) and extracted wth CH2Cl2. The extract

ohmm dromatigraplie andemhly ehday SHNRERSOEM DA ddened almytrcﬁrm»ﬁd The chiral

a\?%lyﬁﬁzll Y—Iﬁﬂé QCg\gﬁgch 13—¥ lg‘g/l%g G gl?lsseg ! iczt%a g}agt%\éﬁﬁ@rz gsi du ug%()a was

rzwmwmenammmgnmarm chr omat ogr aphi ¢

purification gave a m xture diasterisoners 38a and

38b (4.0 §)8.¢ 1:Weavake of thaChivel SEERariFbm dntefrka@hiate 38b and
separation on rixvpaatopbteaedisdpricall Burel(ES28 3R AR)-K4Q3-
grams upon crysAminotarbbdnydbicyefoi 1121 filepiAs-eh grsegu((,s 2180nethyl-
mL; v/v) aff or de@-methylpipatdzinnByDptieai-2l4-Himidinediamine

i ntergedjate 38a, which was confirmed by X-ray crystal
structure;” WD 2006/ 055561 PCT/ US2005/ 041359 51

chem cal purity: 96% and % de: 96% [aMM&SG 7 (c, e

Q. 18 . The not her r cont t he ther [N
d Ersfe ad peqrewdode g]q?f mlnmwﬁ ass Wd rtsib NJ

r eoi son#i 38b. (@ B ébar ation of
StoéT merically Pur e M@duct Im@#Tgﬁgygng th%’/\ml raI
Auxi] i aryos Reaction: ~N. Mg, s t { F \I, N
o NNG M MeCH, TFA, 1ooc2| " H e N 24 hr,

sealed tube 5 HNHM 4 +4 3 m OHHN M OHH
38a @vbceduieMEhe miGm- Wmc;ﬁddﬂcBSbAvaﬁlaHd&Wd&o Rhct w1th DDQ (3 equivalents)

e 38a ani |l i ne
ngﬁsélﬁﬁ%%tigog? fem c1a {re tﬂ gt%% Ahe(dfww ol-qlﬂ%@quftf@b ﬁa,_fser the
clgavagh efchad aumhays éﬂieelcbnb{&;Nar @fodﬁ&@va@pﬁlﬂl’ed B¢ cé'lfi’ﬁvlﬁ §hrom|atography
00 o &R Bk b U RSB N BB 2O BRS e S v, and thi
was g(pjlj“mneddﬁahaa anajytnnal BRISC. Slﬁirﬂhir th@ :ﬂ@ﬂﬂlcﬁﬁ{lﬁ: ﬁ;am-lsmr pr@er 36b with

o xiliary cl eavage o

a&ﬁﬁ aUXI ?jgrag ¥ rlrﬁ1 aéeéfea/&? ?‘H&ﬁ & 2% 1r Qirgck E@Hcf 60b. It was
Ptllhféfldélﬁ’@olemn hiromhiegraplgeand afialybd byl HNIMR] LCMS ¥ind Jh‘ﬂﬁl analyt1ca1

}%PSE% n gﬁ%\r‘%af: hRGR e gﬁm a‘é‘ﬂq'{ ﬁﬁ@ JPg{X/lé%\{\@%a‘i% geatthg cata for

pfodii¢t 60 waslienfic8 vGthEhemuaipmendesihal KN iR Aoxodoia rm) MeOH).
From St ereoi sonerically Pure Interned ate 38a and
Pr epd®dat i Brepofatishef Hall Saleer i cal |y Pure

n r | hi I 2.2.1
I(] é Rt gﬁ§s f%l? &X@%nggfe @ﬂnl fioe s?erg)o?so}lneplca‘igr%ur% 6L)a were p]repared as
descnbed below
7.9.1 Preparatlon of Racemic N4-(3-Aminocarbonylbicyclo[2.2. 1]hept-5-
en-2-yl)-5-fluoro-N2- -[3-methyl-4-(4-methylpiperazin-1 -yl)phenylj-
2,4-pyrimidinediamine Hydrogen Chloride Salt

To a solution of 2-ex0-3-exo racemic N4-(3 -aminocarbonylbicyclo[2.2.1]hept-5-ene-2-
yD-5-fluoro-N2-[3-methyl-4-(4-methylpiperazin-1 -yDphenyl]-2,4-pyrimidinediamine (60r1)
(0.140 g, 0.3 mmol) in MeOH (3 mL) at 0 °C was added HCI (4M, dioxane, 0.170 mL, 0.681
mmol) dropwise and then stirred at 0 °C for 1h and room temperature for 15 minutes. The clear
homogeneous solution was filtered, concentrated and redissolved in EtOHL Ethyl acetate was
added to the ethanolic solution to precipitate the desired product, which was isolated to give 2-

exo0-3-exo racemic N4-(3-aminocarbonylbicyclo[2.2. 1]hept-5-ene-2-yl)-5-fluoro-N2-[3-methyl-4-
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fl uoro- N2- [ 3- met hyl - 4- (4- et hyl pi per azi n- 1- yl)phenyl]

2,4- pyrimdinediamne 20 Reaction: fN M M F NN
WE206053550 s t F Ih~Ns t F 1 ~N + Noml s/ z H PCI/US2005/041359
DDQ ~CH2CI 2: H20 z NN O H32W 7/Me s/ z N: N/ M rt,

24 g 3 e 4 H4 HHONH 24 hr, seFA 100C O 2 24 hr,

seal ed tube OX-NI-12 OVe 36a 60a 38a Procedure: The

(%ﬁﬂhy@ﬁi&razﬁf lo}d}pﬁény\ﬂl-i hpﬁhﬂuﬂﬁkdxi&ﬁi’ﬁb bis ﬁfldf?g%ﬁ @hl\gﬁ& salt (compound
val en S |

react W

Az‘%“ﬁtpur%ﬁ?%elﬁlﬁém/ﬂ lflsé(lﬁg)obt ain the desired
nono- SNAr 225 roduct 36a The nono- SNAr product was
purified By-<coftshirimata ?‘Eﬂg calypure(LR2R-3S:49-NifFe
as conpound 36 “S)‘B?"&F bpmyjibigyglo heRtiScenr2oYR-6- lugpg-NA-[3-methyl-
was confirmed BydERthy ‘P%fﬁ%fpslrlﬂ nyll-gof-pyrimidjmedigmine Hydrogen
NVR. Furt her, rjdeSalti on of nono- SNAr product 36a
Wi t h Iredlilel rmﬁ‘mgr §dpra, MR Grlerddtidn dF 2 $Qfvalentsdf BICH @A, bxhath) Kith

d t 60 I t fied
S G B R B 5 Bip T 5 ane S5
ﬂﬁb\bmﬁgﬁ HP}L(4MyW%ﬁﬁﬂyl%hen)F’]\'%/R I:H%E&EQH%%%%@E%W
a na I ca
<Py R AT s e bR B gt -ene 215

ﬂpbmd{IG[B n&@@l%ﬁ(s mdﬂ’@/ﬂpﬁ}fﬂrﬁﬁl Wyll)ﬂheﬁ)h}ﬂ @-@ﬁ%idﬁl@@lﬁmme bis hydogen
%%nlﬁ{ Cl eavage of the Chiral Auxiliary

°8F‘Pr%ﬂlid§f’%2§§8 LS Mty 8%15&8.0@4«7) 953 (MH; [alo 146.3°
OSﬁMe@p])SOﬂEI‘I cally Pure (1S, 2S 3R 4R)- M- (3-
Am nocar bonyl bicyclo [2.2.1 | 8 "
kept 7.56 enpeephkatiod offhllmm:sNS) in bonylbicyclo[2.2. t-5-ene-
f&UX arbony. rgy; E}oﬁ ia\ﬁ-}ﬂ. 5 ene

4- (4- met hylypimiaraiNg=[3-(Y, 3 oRASLY yhpRerd 1 BYAL
e (Reactuogg "N, Mb |\||3( 6 1 Pk w91 Ay Pt

6 FI~~N1 Noml e a 3 F\ CIZHZOSC.S
HZN M OHH 4 3 OHH ~N ~OMEORTFA, 1 NH2
0 24 hr, seal ed tube,nobe 6~ OV 36b 38b 10

(IR,2R,38,45) N4-(3-aminocarbonylbicyclo[2.2.1 Jhept-5-ene-2-y1)-5-fluoro-N2-{3(1,3-
oxazol-2-yl)phenyl]-2,4-pyrimidinediamine (Compound 90a) was prepared as described above.
'H NMR (DMSO-d6): 9.36 (s, 1H), 8.48 (s, 1H), 8.14 (s, 1H), 9.92 (d, 1H, J=3 Hz), 7.79 (4, 1H,
J=1.8 Hz), 7.68 (s, 1H), 7.42 (m, 4H), 7.18 (s, 1H), 6.29 (m, 1H), 6.13 (m, 1H), 4.21 (t, 1H, J=
4.8 Hz), 2.86 (s, 1H), 2.77 (s, 1H), 2.55 (d, 1H, J= 8.1 Hz), 2.14 (d, 1H, J= 8.4 Hz), 1.39 (d, 1H,
J= 8.7 Hz); LCMS: purity: 98%, MS (m/e): 407 (MH)).

7.11  Inhibition of Cellular Proliferation In Vitro

Compounds 60r1, 60r2, 60r1-2HCI, 60a, 60b and 60a-HCI were tested against a variety
of different types of tumor cells for their ability to inhibit proliferation using standard in vitro
antiproliferation assays. The various cells lines tested included: A549 (lung carcinoma); ASPC-1
(pancreatic adenocarcinoma); BXPC-3 (pabcreatic adenocarcinoma); CaOV-3 (ovarian
adenocarcinoma); COLO 205 (colorectal adenocarcinoma); DU145 (prostate carcinoma); ES-2
(ovarian clear cell carcinoma); H1299 (non-small cell lung carcinoma); H1155 (non-small cell
lung carcinoma); H460 (large cell lung carcinoma); HELA (cervical adenocarcinoma); HL160
(promyeloblast promyelocytic leukemia); K562 (bone marrow chronic myelogenous leukemia);
L.1210 (mouse lymphocytic leukemia); MiaPaCa-2 (pancreatice carcinoma); MOLT4 (T
lymphoblast acute lymphoblastic leukemia); OVCAR-3 (ovarian adenocarcinoma); MOLT3 (T
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| ung carcinoma); HELA (cervical adenocarcinoma); HL160

(pronyg! oRaBhoRLARYSLPRYLS il PRIl A iR Asbene

mar r OW chron enous .
| ynpRBoopsunds 6Q§lualné ﬁﬁla)werel\tb%ﬁﬂefo}aﬂl@'r {oplen b ighibit darora kinase-B in a

 Cl X . (T o I
SN Bl MIBASRY Sl S IR 35y
AND 206 6LR58&8d iR WER0TB/Tde8E9ray §2000 eihviod] iad 00 @lcﬂ] 216 media)

lal@y&rr%% a?t 1%?5 &n f) . eme%zl.is.\%/e § %\&Pn(@t ?ﬁccﬁ% @d{;’f rml)]jay 2,50 ul

énocar ci no
naddarokedi owmm)ha) BUBEJ8H0 (eptzhrvceﬂlemmg:a ﬁaalccpmmm}ion S\A62 M.

C%Igsﬁléegé gr%a'%lfor eaﬁ(gﬁ aP 5 dér t}t'?ah{kcgﬁﬁ} %%yt e acute

ovari an ear cell
car cOndham)3; 5 W%g@bmfe/mmg@mntwim)qf teghebmp@ 8 were added to the

“/em[ St ﬁgc%&gm&nds 3)9%%) % g@ %ﬁluﬁ%@%ﬁfﬂﬁ%@ﬁﬁpysm The

difaBl Enourgls’ hﬂ-DMSM\'VQIathes fuather ctil@’@d V:a0 wath pfedia t4 de agfinal solution

cc;;n-rﬁéér;;in%?g %ecsg%o%fpéﬁrgi b@ %e&% i‘;/e gﬁlﬁls(g) fﬁl)er mxgbatlon, the media/test

comygtiuod veswaghed ﬁﬁ@hmllu‘éxedf\mﬂaﬂmaraéfotm@déhydf; (i Duolhewes’s phosphate

o 1 SELE OO ST A GRP T 08 SRS s

Wb MPBI(@e0 @ovell),60intd FHThhBpRHBOe B (HHSiglig Technology; 1:500 in
DPBS, 10% normal goat serum “NGS”, 0.05% Triton X-100; 1-2 hrs at room temperature), and
washed twice with DPBS (200 pl/well). The cells were then stained with a secondary antibody

labeled with a fluorescent dye (secondary antibody donkey anti-mouse AlexFluor 488 (Invitrogen
Molecular Probes; 1:2000) arid DAPI (1:15,000 of 1mg/ml stock) for 1 hr at room temperature,
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A549 ++ + + +++ +++ - ASPCL ++ +++ BXPC-3 +++ CaOVv-3

+++ Col 0205 +++ +++ +++ - DU145 ++ ++ + + ES-2 H1299
W@ 2006655566+ H1155 +++ +++ HA460 +++ H7299 ++ + BRCHYS2005/041359

BELA +++ +++ +++ - BL160 +%¢ +++ - K562 + + L1210 + ++

M apaca2 +++ +++ +++ - MOLT3 +++ +++ MOLT4 +++ +++ -

OVCAR- 3 WD 2006/ 055561 PCT/ US2005/ 041359 55 TABLE 2

Wh‘hemmmﬂﬂl@%m &3000{1/weth &ﬁts@ehd%wmpmlﬁ@mheu) at 4°C until
60r2 60a 60a2HO 60b OVCAR 8 PC3 ++ +++ -
r%%@;\l?ﬁ SlSSu86 86 ++ SWE20 + ++ - THP-1 + + +

TOV- B2Zeiss A‘klovki?.QS)O'hﬂveﬁéd'ﬂdbresb&&?ncfdstopezwi]h?a HMANNBOEFLOAR 10x
oS oL RS, S L e ko s g
XiF6h qlkhldtﬁltéiU\K/ﬂruaedeME(ﬁta&ollébtlan THeRGtdR A e uBIpbdivAl a Ludl Mac2000
mﬁf %dnsléar:g\é&!lt}!l IQQ‘?/Zt oh os&ﬂ ]rayl ? teI:r(\)Nr}]leeolf a |Z§n§arl§ %w?sgterr ?c}bgt arm and a
Quantix digital camera from Roper Scientific. All hardware was controlled with ImagePro 4.5
with the ScopePro/StagePro 4.1 module (Media Cybernetics) on a PC running Win2000. Visual
Basic Scripts were written for ImagePro to automate hardware control and image collection.
Focusing was performed with a software auto-focus routine contained with StagePro that used the
maximum local contrast to determine the best plane of focus from a Z series captured once in each
well. Once proper focus was achieved images were captured in a 3x3 grid pattern of adjacent
images next to, but not including, the position of focusing. Images were captured and analyzed in
12-bit format using segmentation and morphological routines contained in the Image Pro software
package. Identified nuclei were counted and pixel data for each cell along with experimental
conditions was stored in a database using MySQL 4.0.14. Subsequent analysis of experimental
results and graph creation was done using Matlab 6.5.

For phospho-histone H3 analysis the data is converted to Facs files and analysed using
FlowJo. The percent Phospho-H3 cells are plotted at each compound concentration to determine
an EC50 for Aurora B inhibition.

Results. Compound 60a inhibited Aurora kinase-B with an ICs, of about 7 nM in this
assay. By contrast, the ICs of its enantiomer, compound 60b, was 2.49 uM, approx. 350 times
greater.

7.13  Pharmacokinetics of Compound E1 in Monkeys

ompound 60a was administered to monkeys intraveinously (I mg/kg in saline) and orally
(5 mg/kg in saline) and the plasma concentrations monitored over time. When administered by
i.v., the plasma concentration of compound remained above the ICs, of 7 nM for 11 hrs following
administration; when administered orally, a plasma concentration of compound above the ICsp

was maintained for over 20 hrs.

7.14  Compound 60a Shrinks Tumors In Vivo

Compound 60a-2HCI, was tested for its ability to shrink A549 and Col0205 tumors in a
standard xenograft therapeutic model in SCID mice, and C0l0205 and MiaPaCa tumors in a
standard xenograph regression model in SCID mice. When palpable tumors appeared and were of

a preselected volume (approx. 100 mm3 for treatment model; >300 mm3 for regression model),
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20 an ECSO for Aurora B inhibition. Results. Conpound

60a i nhibited Aurora kinase-B wth an | C50 of about 7
wWoRiob0535hi s  assay. By contrast, the |1 C50 of iPGI/US2005/041359

enanti oner, conpound 60b, Wwas 2.49 M approx. 350

times greater. 7.13 Pharmacokinetics of Conpound El

i n Monkeys 25 onpound 60a was adm ni stered to nonkeys

i nt r &eaileoWsd yhibitorygfibets df Compbirdaaand] 64 @b1b305 thfor growth in the

[ K sal. nd concentratjons
e il SR e ek i e SRR oy dine resen are
ilpkstaseviin 101 d etht Featlitsosf mfpul}mﬁwmg degixﬁéﬂg e, 2bBy8 db:hl@g regimens
[S 0] oW adm ni stration
v Bl LN pliofy n el B o] ockyebfle conto for
5  alt dospgriedtisabstsde At 399 thiiOweredsSs reapdrkiRe fb&ﬁéaffn@ﬁt @Mlﬁfng:ﬁ@an
ound 60a Shri s qunqgrs

hrs.. '30 7.14 Co
3@5%‘8% goééez}i'ﬂﬁ@“r‘rg%@ B YOI ‘i"t"§g a ?Sluigtr@g“[‘%“ %frﬁ4aﬁ$<°n/2
ddys 45 aadalddse 20 10 uighizgd (p>005).st andar d xenogr af t
t her apeut.ic nodel in, SClID nd Co] 0205 a
M sPabe b Btk of Lompamd Rog Seh g Copi anprdasyth n the
rdg&dﬁbn fnsdeSKEh mumralaai inW®@n3. Iqab Bﬂé&sﬁ)ﬂﬂdﬁi@&%éigpﬁﬁg(]f&l MibaCa
rese cte VO X,
0 el BB osSara ey B e SESPERLGUGRY: i pepor growth
rﬁﬁfj)@ﬁré 6&5156&.\(’;1?@&111521% B4 TB&EI redndtidnk Q'elfélufdepéhﬂér@ of the mode of
| tes oungs in, t unts and
s ie VEtsot ot SR o o MiaBih rtegt e sl fo those
o&%ﬂ@@WﬂbﬂkdmﬁﬁmﬁRob) and TABLE 4 (regression
r ot Iow TAB I eat nent
P okt 2 TorekSine infon LR Hesfbed Eiprma dapil eier et
15 umdememmnget Wﬂ@k lagfadﬂyﬁlat(célwn e}ra&@a;an@fnmlﬁa@lutéﬁg?}?zl pi’a%:il@ed within
or.a

0 4/ 3 or
5208 tpreiBu SR Agiree, Grdeppibe Fpodingicply tegonsidered
asSillisirativeaind nélabsadive, bl thé Givertivh is K60 kab2Qmittd tocthé defail lgdlen herein,
blﬁ%&?ﬁ% b% 810%152 ﬁl Vﬁ?if éheé\sggpg)a% ecé‘/w%legtrs%f the /é\g];‘égde]d%laﬁz oral

All literature and patent references cited throughout the application are incorporated into

20 the application by reference for all purposes.
, {
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A549 20 daily (5 days) i.p. TABLE 4 Sunmary of

Progressi on Model Experinents (Mean tunor size >300
worgo6/@sdsbl Li ne Dose (ng/ kg/ day) Schedul e Rout ePCTZUFBO®41359

10 daily (13 days) oral MsaPaCa 10 daily (3 cycles)

oral MaPaCa 10 daily (3 cycles) i.p. WO 2006/ 055561

PCT/ US2005/ 041359 58 Results. The inhibitory effects

of Conpound 60a2HC on Col ge@pvisunor growth in the
“{hreaitv,{;ent model are illustrated in FIGS. 1 and 2. The

adhFeedilsy he daily dosing regimen are illustrated

in FIG 1; the results of the pul sed dosing regi nens

in FlL.LG 2A cBapdund ascofighgtte ginitRing fontiul(@ed si gni fi cant
(p<0.050) reductions in tunor growh rate as conpared

to a vehicle control for 5 all dosageR I evzel S tested. A
549 tunors were | ess respofsi \ o) 2 Rent resulting
in an approxi mate 4QY reduc:;lj\og%i n an tunmor vol une
foll owing a dosing r BNt & days onf®  days of f

and a dose |evel of sT0 ng/kg qd (p>0.05). The

inhibitory effects of ConpouiAd 60a2HC on Col 0205

t unoinclgdiog\piediugs, s, hydegs.esbatenamiddetidartierddl] the tis aatiedd in the
' : Th f ind 60a2HC on M aPaCa
Cdf%ségh@lb% &s)ﬁaslt%e eg O{rv%g?té?gfognﬁ%%gl are illustrated in

FIG 4. Significant reductions in tumr gromh rate

wer e observed with both tuwpr _Lines. Thesge reductions
wer e i ndependent of t stration.

Mor eover, the reducts NMeRaCa tunors

were simlar to tfose seérved V\p'th taxol (see FIG

4) . Al though the forégoi Hiz nventi ons have been

described in sone detail to facilitate 15

under st andi ng, it wiRI2rRIze,4apparent that certain

chan‘g§e§ if’i‘”d nodi fi cations may be practiced within the
scope of 't he appended cl ai ms. ‘Accordi ngly, the

descri bedeaglrBbHiimiependently seléatedtfeont tha giote t@distigsof hydrogen, lower

[ IV n a€ LCt ihye L he inventi S
i A R BT OO £ D GO R Sog PO WG, o s
may be nogich Réi imdependamtly belecaicien tha droap congatigydfhydbgen, lower
t he appended clains. Al literature and pat ent/._\
references cited throughout the application-gge p
alkylcORh 0D ETIEY,-RNIQCHDPRY, IHAMIRF, halo| G1F;, bQCFLf erende #or
- al ur poses. WD 2006/ 055561 PCT/ US2005/ 041359 59
—§€BLAI MsRrWhat is Clainmed Is: 1. A conpound according to
stvuttural fornula (1): Ri1

each R’ is independently selected from the group consisting of hydrogen, lower

4N 0O
alkyl, -(CH,),-OH, -OR?, -O(CH,),-R%, -O(CH,),-R’, halo, -CFs, <OCFs, % N/,

/\ © °
AN NRE | —§—‘[ N/> " ‘§<\N];

each R* is independently selected from the group consisting of hydrogen, lower
alkyl, arylalkyl, -OR?, -NRR’, -C(O)R?, -C(O)OR*® and -C(O)NR°R’;

R’is hydrogen, halo, fluoro, -CN, -NO,, CO;R, or -CF3;

each » is independently an integer from 1 to 3;

each R" is independently selected from the group consisting of hydrogen, lower
alkyl and lower cycloalkyl;



RERRN721 3 1I)6" ~HNHR 543CONH 5

i ncl udi ng prodrugs, salts, hydrates, solvates and
wOR@xosEssl t hereof , that is enriched in the PCT/US2005/041359

correspondi ng di astereoner 66f structural fornmula (la):

RL R R2 (la) 54ZHNH/ RBR 3 HCOWH (1 R 2R

3S, 4S) wherein: each Rl is independently sel ected

from t he QEPRPis GABSENSLNR Geldted itad B8 8fdup LENdBTing okQOR?, -CF;,

e oy, Bl Sopr ot et s

i ndependedath R°is mhqs*eh@éimf/ @amtddrﬂamgﬂ@ bdu &Hﬁisﬁﬂgi ofgyddbgen and

daﬁl%%%r%ﬁ&ﬁaqw& ! &g’cuent%beqak% 1 e?eéwah t% m,q,,%en atom to
5 wlh’clﬂ‘ﬂle}eﬂs borlasd toefomm:dapelmfeh YatGrele@fheadhich opidnilg lgdlwp 1-2

I fea B Neotiaf ¥ cpid )
NRQE(E)’;NR"‘MJ\I I\I-R4 - r // -~r\oD ~-~ Nand N; each R4
is 1ndependently selected fromthe gro consi ting of
hydr ogen, 2l fele IdSiep lzﬂygwgﬁr &OR@Fydrg Pt or pgerdhydrbwyakyl.
-C(ORa, -C(OORra and -C(ONRR, R5 is hydrogen, hal o,
fluar.o, ’ﬂNcothad o€CRIRA 1 & whiclhé condfbuBdadtoRdingSo structural

in end an.integer froml to 3; each Rais

10 fOf%‘ﬂ%Q ’ﬁ&Zﬂf’}f R élétra@gmf‘tleom the group consisting of
hydrogen, |ower alkyl and | ower cycloal kyl; WO
20063. 055586k cPafdud$20Qmit 4 1358 cofiiinedotit dabo d)ISnore of the diastereomer

oﬂs{}j‘,}jé&%[}déghg(yfa)_sel ected fromthe group consisting of

4. The compound of Claim 1 which contains about 90% or more of the diastereomer

of structural formula (Ia).

15 5. The compound of Claim 1 which contains about 99% or more of the diastereomer

of structural formula (Ia).

6. The compound of any one of Claims 1-5 in which R is fluoro.
-N 0
7. The compound of Claim 6 in which R is hydrogen; R* is /
— — ~ o
4N N-R* 4N 4N N-R* -E—E 2
or = —/ ; and R? is other than \——/ \——/ or N .

20 8. The compound of Claim 7 in which R? is hydrogen, methyl, methoxy,

trifluoromethyl or chloro.

9. The compounds of Claim 7 in which R* is methyl, -C(O)CHs, -C(O)OCH; or
-C(O)OCH,CH;.
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-OCF3, -NRR, -C(ORa, -C(OORa, -C(ONRR and

-C(O NRaRd; each R is independently selected fromthe
w@emapsisensi sting of hydrogen and | ower al kyl PCDDS2005/041359

alternatively, two R substiétuents may be taken

together with the nitrogen atomto 5 which they are

bonded to forma 5-7 nenbered saturated ring which

optionally includes 1-2 addi ti onal heteroat om C groups \

Sel e@0) N “%{Wd’“g%h %%H‘Cﬁ( C&g‘%\é/ﬁgéﬁ{gfﬁ Rt é%/\‘?é‘Pef than

rmnp—hydr oxyal kyl or wer di ydr oxyaI‘Jg 2. The
-(?IRE::/NG-R@f c al mglNl @mgqm thqa—pe*o d/ accor ding to
ost r yet/ur al R'ois nule—(1) i s—a/( 2- ewo- 3 ¥xp) cis

racemate. 3. The conpound of Caim 1l which contains
about ; 60% |as of stru

for rr:lj} a (?Iﬂg @ogqxﬁgf dlﬂm oun pid ydro§er\7\%1eﬁ1 IC {hoxy,
trfbwetoaietiy] atxdiotro.90% or m)re of the diastereoner of
structural formula (la). 15 5. The conpound of Cdaiml

whi Cli] Contﬂ% }5’%)99&1 f Cci% “ﬂ 1;6r1n g?l{c%]]{e n]iet o’un t?ﬂ QEE‘?)bcm or

of structura or nu ‘any ‘one
-oO)CH4&Hys 1-5 in which R5 is fluoro. _~NO 7. The
conmpound of Cdaim6 in which R is hydrogen; Wis t
--NNR4 - -N(r) -~-NNR4A O- " /] or ; R3 is

other than " 1' \-2 or N. 20 8. The corrpogm Caim
7 i nl¥hi cAhreompoundefi@ejers, invdidhR’ is otier HoRy | "
trifl _uor onet hyl or chloro. 9 The conpounds of cg:l aim?7

im hR4 is nmethyl, -€ .

o 10 B, v, 2006105 cr# Uszots] %135»%61
-~-NO 1. The conpound of Cla|m6|n which Rl i's
hydr ogen; is other than O +N NR4 -~-N O -v-N N-R4

LA - Ihe sgfepornd of Clgm 1§ lqwhlcinliew@dhﬁmmsh btdrggenprd R is
-B8gjNnurehi ch R2 is hydrogen, nethyl, methoxy,
trifluoromethyl or chI oro 5 12. The conpound of Ol aim

10 in which R4 is - OCH3 or
- O)I%HZCI]E}G compound of Clalm 13 ug:( wh?cl(l}tl)’ R? an%lg) are each, independently

selected from the group consisting of hydrogen, methyl, methoxy, trifluoromethyl and chioro,
with the proviso that at least two of R', R? and R’ are other than hydrogen.

16. The compound of Claim 6 in which R is hydrogen; R? is selected from the group

_ 4N 0 &N N-R?
consisting of hydrogen, /" and —/ ; and R? is selected from the group

4N 0 BN N-R*
consisting of hydrogen, lower alkyl, halo, -CF, \—/" and / .

17. The compound of Claim 16 in which R’ is selected from the group consisting of
4N 4N N-R*

hydrogen, methyl, chloro, -CF;, /" and / ;and R* is methyl, -COR? or

-CO(O)R? where R* is methyl or ethyl.



-N O 13. The conpound of Caim6 in which R2 is other

than 0 - -NNR4A - NO-~-NNR4 - // or \--J; and
wWRN06®556her than \-/ or N 14. The conpound of PC/E82003/B41359

in which RL and R2 are eacli2hydrogen and R3 is 10

- OCH2NHRa. 15. The conpound of Caim13 in which R,

R2 and R3 are each, independently selected fromthe

grou ﬂ)g co nfhésdolnrpgurﬁlf ofh}l’e(ﬁh Qg &ﬂthEﬂERhié |seledmtft6ﬂ'}(ﬂﬁe group consm‘hng of

trifluor hyI an hIoro with the proviso that at
| east £wo ,-g RR3 are other than hydrogen.

hyldvoged,he Moﬂfﬂd Of\—Qr ai maadRA isMaiecdd Rbmittfe JROigcog®Ring of

R2 is selectedfromth/_gr\oup NQ- -NNR - 15

consi sting of hydrogehy ang and% —pel ected from
hydiegen1owg alkyt, hhl@ -@N3 R4_Zonsis |hg_/of hydr ogen, | ower

al kyl , halo - \-/ and \ _J 17. The conpound of

consi St i i c?o‘r‘n'pﬁ}?nd%mn S EERR ot ek R B consising of
-CF3, \-J and "--" and\ R4 i m?c"hyl -CORa or

> hﬁ%g)é;%@glg&ﬁ E@F 6 ZN{%S'H ‘T‘Hﬁ co rrp 0 u;zﬂ/gf’ 2% ‘S{Wﬁ%}g’g ° &H’Ra or

-OWIOgR? VR rdiSRSievethly Bt eflyom t he group consisting of +N

0O - -NNR4 hydrogen, ~-~ and and R3 is selected from

the group consisting of NO - -N N-R4/-_\ hydr ogen,

| ower al kyl, halo, -CF3, \-/ and \- _%5159 N-bg+ conpound

of Ca@i m "Il&doﬁlpbhi‘ﬂd&if CRan i sinseflieilcRed T rom/t he gr‘QUPCOR? wherein
ons#h bvd -N O +N N-R4 5 hydrogen, nethyl,

cRIMSHe: ® 3‘33(r°ge}‘1 and -J ; and R4 is nethyl, -CORa

or CO(O)RaV\,herelnRals nmet hyl or ethyl. /-\ --N

N-R4 20. The conpound of CGaim19 in Mh I@g isis

CO?S\l Whe{‘he compound of Claim 19 in which R? is \—/ ; R is -CO(O)R®
10 wherein R* is ethyl; and R? is hydrogen.

=N O
22. The compound of Claim 19 in which R? is " andR’is hydrogen

%N o)
23. The compound of Claim 19 in which R? is hydrogen; R® is " or
/N
4N N-R*
j— ; and R* is methyl, ~COR® or ~CO(O)R? where R* is methy! or ethyl.
=N N—R*
24.  The compound of Claim 19 in which R%is =~ —/ ; R* is methyl; and R?

15 is selected from the group consisting of hydrogen, methyl, chloro and -CFs;.
25. The compound of Claim 24 in which R is methyl.

26. The compound of Claim 1 which is substantially pure (1R,2R,38,4S)-N4-(3-
aminocarbonylbicyclo[2.2.1Thept-5-ene-2-y1)-5-fluoro-N2-[(3-methyl-4-(4-methylpiperazin-1-
yD]Iphenyl-2,4-pyrimidinediamine.
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25

Ra is nmethyl; and R3 is hydrogen. N N-R4 21. The
conpound of daiml19 in which R2 - - isis -COQORa 10

wob@eesiseRa i s ethyl; and R3 is hydrogen. 2 - BRCDUS2082041359

The conpound of Claim19 iwd3which Ris and Ris
hydrogen --N O 23. The conpound of Caim 19 in which
R2 is hydrogen; R3is NJ or +N\-IJNR4 and R4 is
rret h32I7 @@Ramqround &mmanfaawmﬁs BuidqI R, 3R BB UBYN4-03-

ag Ogﬁ{b(ﬁg blcgclf)[_Z 2'&]1'?%?% jele-pay. -gll_}yﬂuor nﬁg Lfégm gg% (21' rgeél}ly glellfegﬁzm-l-

yDipbheayl-Dd-grimidinediamédest i ng of hydrogen, nethyl, chloro
and -CF3. 25. The conpound of Claim24 in which R3 is
gﬁtg?an t ;22' ﬁomposﬁ%onrg(%%épl%}gg %g)%f%)m cc\(l\gmg to bl%um 1 and a carrier,
exvipiers ead/tratilydnbi cycl o [2. 2.1

] hept - 5- ene 2-yl)-5-fluoro-N2-[(3-nethyl -4-(4- rrethyl pi

er a r nedi am ne.
D 6067 d0s5dbe e BRSTHS G5By Whith s pesied EXAGHS By dipent is
a@eptabte for pharpiceiticapuee (1R, 2R, 3S, 4S) - d- ( 3-
am nocar bonyl bi cyclo[2.2.1

] heptn5-€ I

per ag? - | 'A &}Ii(gé]()f HéulIn: rﬂ;j) %lfelv\lrz tlcln(o:é 8%5L &X%Prrﬁswé co% 1n%lhg cell with
agonpws P4 @mpc@#ppqosdm@tod:lmmmp&f&ctd/ea@ mbibitiingrditerdboai m 1

and a carrier, 5 excipient and/or diluent. 29. The

conpggi ti gy, %thcéa 63(‘(?15131830' i Wk 68 LR ach‘rflméér &l

exci pi ent an ent 1s acceptable
phar maceuti cal uses. 30. A nethod of i nhibiting
pr ol PEer aflhomethdd of Qeim 31dp which Hietgmasall setlinggcdldne bieedt) gastric,

oViriahl ceital MmO fendl, ﬁx‘agﬂ)ﬂéjg% ?&ﬁ@ rngﬁrgﬂas&cgn% %c%%c, bladder or

effective to inhibit its pr eration
hepatipyaopeellc] ai m 30 in which the cell is a tunor cell.
32. The nmethod of A aim31 in which the tunor cell is

a lung, calfmodlde ﬁﬁﬁﬁtmg%%&tf&’ltg of arpﬂlﬂ&la%hasgﬁ éhﬁﬂ’%émtactmg the

mel anoma, _renal rostrate, neur o
ABrciFipage Wéth a‘b?‘%fd’@g?f %ﬂomphwawo(;pmgjwalmeﬂ ¢ffectdyg to inhibit its activity.
net hod of inhibiting an activity of an Aurora kinase

Coan Si NFLERRMALIANAM N vhichTs ARi Rt }ﬁ'vﬁmltﬂ\éntl&lm or partially
of a conpound according to Claim1 effective t 4

nount
lsPlﬁWFllélufor?{“éaS%ct ivity. 34. The nethod of O aim 33
which is carried out in vitro with an isol ated or

par t Bl | Y The method of Claim 33 which is carried out in vitro with a cell expressing an

Aurora kinas.

36. A method of inhibiting an Aurora kinase-mediated process comprising contacting
a cell expressing an Aurora kinase with an amount of a compound according to Claim 1 effective

to inhibit the Avrora kinase-mediated process.

37. The method of Claim 36 in which the Aurora kinase-mediated process inhibited

is mitosis.
38. The method of Claim 36 in which the cell is a tumor cell.

39. °  The method of Claim 36 in which the cell is contacted with a concentration of the

compound that is equal to or greater than its ICs, as measured in an in vitro assay.



i sol ated Aurora kinase. 35. The nethod of C aim 33

which is carried out in vitro with a cell expressing
w@rooessser a ki nas. 20 36. A nethod of i nhi bitiPQI/ES2005/041359

Aur or a ki nase-nedi ated pro®éss conprising contacting

a cell expressing an Aurora kinase with an anmount of a

conpound according to Claiml effective to inhibit

t he AQror & kethedetrmligat AdoR ka&SSediatl disthR, foiHerg Q(ﬁministering
e Aurora kinase-nedi ated process

Claim36 i ich th I s

B %h‘ﬁlblc?uc‘t 3 Bee%i tﬂgf"ﬂ%f‘% gmqunt ol compoylaceprdipgte (pimd effeqiivego treat the
dissaswhi ch the cell is a tunmor cell. 39. The net hod of
Claim36 in which the cell is contacted with a

concegntratdon of 't . C oun hat is. equal .to or
gr eatg g‘r tthIlfliﬁmle gd p 6‘1’%\%2%03‘?%%‘2??{3z’rﬁ‘a%ﬁ"?ﬂ‘?t?‘b‘%sease isa
padikaative WeeRQ06/ 055561 PCT/ US2005/ 041359 64 40. A

net hod of treating a Aurora ki nase-nedi ated di sease,

conprh si ngyadm.ni, stering . to. ubj.ect .i n.need t hereof

an andunt q(})l?mg% hg%%fp@ﬁlﬁncfg%@vg}cgit egpr‘%lgerﬁvﬁidﬂﬁeiseésf‘faé?ff'i ve

to treat the disease. 41. The nmethod of Caim40 in

whi ch3.t he Theimethad ki Glaiset2ne dihicheltt ieeiaaeckstatic tuor.
proliferative disease. 42. The nethod of Cdaim4l in

whi cly t he )L QLinh &£ Ak eqzdl i ncer, 3., The

met hod of By Bt 4%16(?1!#}%&13 Sé R dhe cAncbl Seicored f?r%nf Bgp Snpq breast
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