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present invention is in the field of nedicina

chem stry and relates to conpounds that are protein

ki nase inhibitors, conpositions containing such

compounds and nethods of use. More particularly, the
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BACKGROUND OF THE | NVENTI ON [ 0101] Protein kinases
constitute a large famly of structurally rel ated
enzynmes that are responsible for the control of a
variety of signal transduction processes within the
cell. (See, Hardie, G and Hanks, S. The Protein

Ki nase Facts Book, |I and Il, Academ c Press, San

Di ego, CA: 1995). Protein kinases are attractive and
proven taroets for neM/theraoeutlc agents to treat a
range if ! OF THE INVENEION S j ncl udi ng
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mtotic phaseBﬁi!ﬁiROlmﬂD&HﬁTHE@ﬁVENTFHN|y Aur or a- A
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for the correct conpletion of cytokinesis. [D104
s O P DTS O e raat Aranize At BERSS, paBRittpres
in610Giag Gedvédnd Tarb@e of human cancers incl udi ng
col.orect al v rian, ric and nvasi ve duct
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strated 't hat de ion or bition of Aurora-A
mafpratipn pd ﬂ@gmfm'cﬁlooafnnmﬂoe of the Irmmls Smydls pRNaithigbieiegsiion

ofrl:ﬁg)%dsé{ﬁesq lAurora-B is a chromosomal passenger protein that plays a central

role in regulating the alignment of chromosomes on the meta-phase plate, the spindle
assembly checkpoint and for the correct completion of cytokinesis.

[0104] Overexpression of Aurora-A, - B or -C has been observed in a range of
human cancers including colorectal, ovarian, gastric and invasive duct

adenocarcinomas. In addition amplification of the AURKA locus that encodes for
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neutralising anti bodi es di srupts progression through
mtosis wth accunmul ation of cells with 4N DNA, and
w0 poososs®7cases this is foll owed by endoredupl | BPEL/USIV05/042455
and cell death. SUMVARY OF THE | NVENTI ON [ 0106] It
has nom1been found t hat conpounds of this invention,
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conpositions are aIsoRmsqﬁulﬂln met hods for
preventing thronbin-indgce pb@telet aggregation. The
conpositions are espeg Zseful for disorders such
as chronic nyel ogenous | eukenga (CM.), acute nyeloid
| eukem a (AM.), acute pronyel ocytic |eukem a (APL),
rheumatoid arthritis, astlhma, osteoarthritis,
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defpedhplovéancer and endonetrial cancer), liver disease
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diseases, immunologically-mediated diseases, and viral diseases.

[0108] The compositions are also useful in methods for preventing cell death and
hyperplasia and therefore may be used to treat or prevent reperfusion/ischemia in
stroke, heart attacks, and organ hypoxia. The compositions are also useful in methods
for preventing thrombin-induced platelet aggregation. The compositions are
especially useful for disorders such as chronic myelogenous leukemia (CML), acute
myeloid leukemia (AML), acute promyelocytic leukemia (APL), theumatoid arthritis,

asthma, osteoarthritis, ischemia, cancer (including, but not limited to, ovarian cancer,



transducti on pat hways nedi ated by such ki nases; and

the conparative eval uation of new kinase inhibitors.
wORDASED DESCRI PTI ON OF THE | NVENTI ON 1. GenBCHIUS2005/042455

Description of Conpounds of the Invention: [01101 The

present invention relates to a conpound of fornula I:
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tregitpiiel ittt Biceh, RRPLIREF LN b RESERLAY, Rar,
dispase Suchs meyotrzdielinfagdtion oud gongéstivekrarideind, pathpldgic immune

i onal roups; R2
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trahélﬁ@tﬁdi@’atﬁﬁda&hmb(ﬂl@te&bﬁ §(icﬁ kirfases i ¢t dohyrativeevalunaahed
forman optionally substituted 3-10 nenbered
ne&’)}‘é‘_}aé%ﬂnhﬁ?ﬁ%1 c or 5-14 nenbered heterocyclyl; R5 is
optional | DETAMID DseR TR TOR0R PHEMXIVENISONO |
c cloaliphatic, 5-14 nenpered heteroaryl, or 5-14
é’1lQﬁcﬁéfl%@@mvndsﬁf’hf\fwe’ﬁ?ngr oups, together with
[oiii§ Imegammemnqaakb%ya RfRodidFehaflia Form an
ionally

substitut ed 3-7 menber ed nonocyclic or 8-14

merrbered bicyclic rim gHor optionally
substituted C16aI|pha||c Rx is optionally
substituted C6_10 arylg? cycl oal i phatic, 5-14
menbered heteroaryl, or 5- 14&'menber ed het er ocycl yl;

Rois -ORS, -N(R5)2, or -SRS; Vis a bond, Q or an
optionally substituted Cl -6 aliphatic chain, wherein
up tofa phadmifBuid&liy/20BH0FK sBCOheSF2005/ 042455 two

met.hyl e unjts of the chain are optionally and
Wl?eﬁ‘a’é#éﬁggrﬂrlrf\t/ replaced by Qin a chemcally stable
R'ak Capagmens-i4 thﬂ)ereNB&eroarmedepeﬁdcntly &5t optiof{IB) Bbstituted
-0(Q)-, -AQ-, -C(OCOQ-, -AONRS-, -NRSCO) -

-NR go five 5eoMpss- - NR5SO2-, - C( O) NRENRS-
Rza{ﬂaﬁg(a@)e%ﬁﬁndepeﬁﬁn@} Nﬁﬁogen- IMR%BB5CN Nﬁ%’:}S@ZJ\lR@-Ra orSO-,
_S-, -PO RPr - PONRS:

-V-R opt10na11y substltuted w1th

R*is R®, -Cyaaralkyl, -COR’, -CO;R’, -CON(R),, -SO2R’, or -SO;N(R),; or two R*
taken together with the atom(s) to which they are attached form an optionally
substituted 3-10 membered cycloaliphatic or 5-14 membered heterocyclyl;

R is optionally substituted R, Cg.10 aryl, Cs.1o cycloaliphatic, 5-14 membered
heteroaryl, or 5-14 membered heterocyclyl;
or two R® groups, together with the atom(s) to which they are attached, form
an optionally substituted 3-7 membered monocyclic or 8-14 membered
bicyclic ring;

R is H or optionally substituted C;.¢ aliphatic;

R® is optionally substituted Cg.10 aryl, Cs.1o cycloaliphatic, 5-14 membered heteroaryl,
or 5-14 membered heterocyclyl;

R® is -OR®, -NR),, or -SR%;

V is a bond, Q, or an optionally substituted C;.¢ aliphatic chain, wherein up to



each J is independently hal ogen, optionally
substituted O _6aliphatic, Cl_6al koxy, -NR5)2,

WO G{epFB74 - NC(O) R5, -C(O NRS, -C(0O ORS, SORS, PCDRRHN5/042455
or -U(R6). wherein each R6 is independently H or
optionally substituted Cl1_12 aliphatic, C3-10
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-N(R)t, 6CIOW’, AECHYRENE(@NRs -C(0HORN 8ORARBORIT, er apiRynal | y
nd i ndependent | y replaced by -NR5-, -5-, -0-, -CS-,

VI O, -00(0-, -O-, -G O-, -C(O)NR5-,
- NR$€&1Q}§- is indePIREE IO or, op‘tlsﬁﬂbﬂﬁbsmmdﬂ@%)éhphatw, Csp0

O NRENRS- - NS RS-, . - NR5- RS-,
ﬁ(RSSOZ NE¥ OahP G g@zo‘fuseée‘/c 311113233210 Cwafygéﬂé

i's an opiicamall Metéﬂébﬁﬂylt 31 £ cheBibSedBOBOLOT -ORY, UN§{4§‘2d®r-
partial % ynsaturated, or fully wunsaturated

nonocycl Bri ng havi ng 0-3 heteroatons independently

sel q¢isthond Bpé'ﬁuﬁhatlfy%G%tut&?(@&edi‘l hfdc whidteihip toQfoan
optionally substituted 8- n’gere sat ur at ed,

parti al | ethrieae umgstaé@optmalimmdyndﬁa@t&lﬁmygp@acesM;X:m.ac

ring systeiciif\%t-BR Haredifher cat ons i ndependently
sel ected fromnitrogen, “oxygen, or. sulfur; [0111] In

cer t¥isrt goHvodieptedhfrom -f)or-NBmarp%uﬁ\H%C@s Nt di r ect | y
above: P US 24555 when
Rl is unsﬁ%stl ut ed%gﬁgﬁ?/ﬁl %gg%%r eﬁeﬁa%@o

|ndependeﬁﬁ¢O)§l) ,0tOEO)CH3, or unsubstituted phenyl; b)
kz unsubstituted phenyl, R2 is not CN and R3

|snoltslﬂ c) when X is N, andR2andR3areH Rl is

R7mst=0.mNRbs$|-CNtét0229m-Zle;hyl d) when one of R2 or R3

z ks 9 nhlo(r) Qp%onylly sugs%ttlllt«teciJ &eﬁd alff)ﬂz?t{]cywheret1£] l?p %tt{;]v% rrne(t)hy?en(c?:funﬁ\)sz
of the chain are optionally and independently replaced by -NRS-, -S-, -O-,
-CS-, -C(0)0-, -OC(0)-, -C(0)-, -C(0)C(0)-, -C(O)NR’-, -NR’C(0)-,
NR’C(0)O-, -SO,NR’-, -NR’SO;-, -C(O)NR’NR’-, -NR’C(O)NR’-,
-OC(O)NR-, -NR’NR’-, -NR’SO,NR’-, -SO-, -SO,-, -PO-, -PO;-, or -POR’-;

R’ is an optionally substituted 3-8-membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or an optionally substituted §-12 membered
saturated, partially unsaturated, or fully unsaturated bicyclic ring system
having 0-5 heteroatoms independently selected from nitrogen, oxygen, or
sulfur;

[0111] In certain embodiments, for compounds described directly above:



or R3is not whereinring Ais an optionally
substituted heterocyclyl. [0112] In other enbodi nents
w@2d6/0802d R1L is not T b) when Rl is a five- mneP@OBEUSH05/042455

heteroaryl, it is not substituted in the ortho
position with J vvherein Jis a 2,3-di-halo substituted
phegylwn 3%1 anfl o R&ch ih@ptidently not H,
Corrp)c;u“ﬁ g o this |nv fgllglcl)r?gzlr nc;R gl‘eg t%olseéb(ljesegr}l’bed

gener & Hy onysvlstititadpherlie further illustrated by the

cla n I ei n.
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ncodl ek TR “E  BuieFuf L ek ik epEoneloP

CAS versi on, Handbook em stry and Physics, 75t h

Ed. Additionally, genéra;l ;pri nci pl es of organic

chemi stry are describeg i "Organi c Chem stry",

Thomas Sorr el |SI ty Science Books, Sausalito:
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E and March, J., John Wley &

Sons, %BW“\‘%%]R“CIQ‘@’G% the entire contents of which are
[oi@]e_lmotﬂefl&%dagﬁ@ﬁ@d by reference. [0114] As descri bed

herei n, conpounds of the invention may optionally be

substituted 94 ﬁ' one or nore substituents, such as are
illustrated bly above, or as exenplified by
par @) Cl&]“alﬂmd as es ssubcl asses, and speci es of the

1.
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"optiona tituted” |nterc angeably wth
the phrase spmqntvuﬂleldeelmﬂim3 -A-halespbstitnied phenyl.

.substituted", whether preceded by
g‘ﬁ ’%’t"%’r"?ﬁ‘}”ggﬁ‘% y" or not, refers to the
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r 1 fied bst I
arf et Gt RS s s, Gt g ISR B prefB 87
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PE AR g eE PR O e B AT PR P

“Cﬁgﬁﬁé/ CRéasisty’ omhomm&bmajmwaﬁty@‘cleﬁc&mm Lfenﬁasno 1999
envi sioned by this inventign_a

ane CMFEN § ARk ORetis CBAMISHY o 7 B eE{B?f ee{a §fﬂear°thh !

I fﬁ%W@ie? SESERONER York! 001, @hdentireSdoaRth® of whih 'dﬁ:&ﬂreb
herein, refers to conpounds that are not subst ant| ally

ingrpeipied bYEREPTENEUbj ected to conditions to al | ow for
ok r APEQEINSR I, SGhRRhiT theARtknBbLhEY BRtlohally & 1

substituted with one or more substituents, such as are illustrated generally above, or as

exemplified by particular classes, subclasses, and species of the invention. It will be
appreciated that the phrase “optionally substituted” is used interchangeably with the
phrase “substituted or unsubstituted.” In general, the term “substituted”, whether
preceded by the term “optionally” or not, refers to the replacement of hydrogen
radicals in a given structure with the radical of a specified substituent. Unless

otherwise indicated, an optionally substituted group may have a substituent at each
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recovery, purification, and use for one or nore of the
pur poses di sclosed herein. In sone enbodi nents, a
wat@blssozonpound or chemical Iy feasi bl e conpouPdI/US20051@42455
that is not substantially altered when kept at a
tenperature of 40C or less, in the absence of
sumtﬁﬁlﬂé osonQt l&%r%[ aamlelnxmﬁ@@ﬁﬁ bf{eepd%%ﬁ lif é@rgivenf or

| east a week Oi] The term "al iphatic”
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n? GRAL AR afered WhBNRA Pt 6t DERPRSCVRUBIMor 1dss 10 ta dbdiRé b
carbon atons. In other enbodi nents, ali phatl C groups
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[08 T8 O IR S aheﬂlat@helt‘raﬁpmle p’€ 28hRH Rerkind mealsla@% hiC
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Cl@mduiasunbmp%ﬁdh orbranched,isphstituied og Braybsiiteied redrodarbos shen
A y%ﬁ% |§a ura@Xi®r 88t BT e of @6 e u‘ﬁﬁ§ Qﬂﬁﬁéé}hﬁgmp bra

refers to a nonocyc rocar bon

mopoch¢lisyhyHiocarbsn @iicychiy bivdsesarbion that h&pmpbteboswr@c%what
co%@a‘iﬂé Sldmglre utngé{ﬁ" L\&ﬁﬂ&lﬁ{l&is bR Whi is H Fordiilic t(ﬁs@{?fegrecal to

unsatur ation not aronatic, tha
hmlmgd @alﬂvowttte" Geyclgatipledtiabort’ cy«doatlltyé s theidtas efinglagoint of
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cogtanmpso aluphbmdmrbda%oms dn sarhe émbndim:dlts, elipHatit\granpsarontain
hed tit t tituted al k
120 RERGRE bR o b et RgR Pl b S5
al{pﬁa/tﬁ:l oaﬂioh yilonal iy btill ¢tharenbadikoeiy, alighdty lgramps contain 1-6
K al k |. [0116] The .t , .
st Pt G Yk e B bR Ao Ao pa

alphaitRarboh afoaisn In 34117 @ﬁb&iﬂﬁbn&ﬁ*@ﬂﬁalﬁﬂx@tﬁ@ (alr ‘@arbocycle” or

I ndependept | y Iac d or, nor ygen,
AR TR B HROpHS Shp DrogFoor Picgitic CPEs

hydedcarbe tHabi dbin lewlsodéﬁﬁat&%(r the coikind bilelr abréNnits &f WO
2006/.058074 PCT/ US2005/ 042455 unsubstltuted branched

unSRtUEREeR: SREWRIGh s@PE prrpmatic, th&&%@ smelegognt iofatfaghyaent to the

resth)? "tl'f%rn‘P&é’c‘ﬁleewherem hey ﬁﬁﬁﬁi&iﬁ’ﬂrﬁl in said blcycllc ring system has 3-7
het er ocycl oal i phat’i c" I%e terocyclic" “groups.

mpighers ] Supfpble pliphatic jgoups @élyéq But are ps figritge y liggar or branched,
subRﬁﬁt&i SCHELRBh RN Calkenﬁf al%rﬁ?%x%ﬁﬁc%ﬁ lhgﬁnds réb? %‘ﬁ’ch as

herern means non-aromatic, |cyc
(CVCFlpfdly}d]all@l (evicnglkeydiading of (nymlkyh)akknm'lor mor e r| ng
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‘ oﬂeruet\m ml;cml avahs ph atdﬁpéndermlry réfietd by oyecdringdre gf cmygem as
sl S eREPhESE, o s b alic otohof el B8 et IRASr

from"

(




oxygen, sulfur, nitrogen, or phosphorus, and each ring

in the systemcontains 3 to 7 ring nenbers. Suitable
whedoenssoycl es i ncl ude 3- 1H benzi m dazol - 2- one, PCT/US2005/042455

3-(1-al kyl)- benzim dazol -2-one, 2-tetrahydrofuranyl,

3-tetrahydrofuranyl, 2- tetrahydrothiophenyl,
unglbgtﬁﬁl%?lwglrcﬂédmrgﬁlg}%aﬁlad c?chrQ%th NAd indtdd® F‘lﬂg?éi‘l)éyﬁlé” 4-

nor phol’i no, 2-t hi onor phol'l no |onnrpho I no,
“hdtemmcbﬂ’br‘mwmmtvahglwmn 2] hemcrwdshc grup$rrol i di nyl

y lee 41 Pl ”»

0G7F L ThE o o id P RRESEIR REERC Miliphatcror )
“hédterptydic’i a:kl usgd heran pnepemomanyxha,m,anmopgthdhnmplhc, or tr1cychc

. 1-pyrazol i

&:vad |“fhh%£‘| ohe pr %B%éﬁégnel r‘%érs s Hat ¥1([leﬁ>%:grsenﬁ?’ Letected
hefrdatcpe rnndblﬁybl;lbOdﬁﬂﬂlt@ alel ‘fﬂtbtl&i;dcycla’ t‘ltutemzqyb]iytj nyI

W 3-thi | idinyl, 4-thiazolid i.mi dazol i din
nRor G PH g Pt DTG G il i o FARGEE B b
wﬂlélﬁ&ieir?ﬂgiore ﬁ@trﬁﬁﬁbéﬂdl i® Qllhbtaﬂiatoﬁylhﬁependently setl)ected ffjom
t et rahydr oi soqui nol i n nzot.hi o enzodi ne,
oxyg: aul%r A FRRER: OF PhsBE Ifie aghEne tﬂd@ﬁ%}“@%@ﬂ ?’f?"'?
ringSdnfleRat SURhLIERABHCRE iRdluddy- B BEnANMgRI-2-che] I-Uralkyl)-
nitrogen, phosphorus, or _silicon glncludlng, any

beezémeﬁaz@@ 9usy Zricrhysretiegyin 3-teahydipiragodhor us,  or

tetedhly o MophbiiE FALRAIRIAGShehl mfphaﬁyo, baﬁcbrphdunb r4ogen
or! a substitutable nitrogen of a heterocyclic r|
m@roholma%rﬁm@qml(@go,. %thaomm%rthaﬂothmom}w}lm)ylrwrro

2- %@} rhg?ﬁ?r%? r#yﬁbgﬂaﬂl%l Ple dr& rézﬁhyﬁ\l'zsthl@ﬁ{yﬂfoﬁ{p@ﬁzmyl 3—

’1]%1 erm "unsat ur at ed", as used
temaéryénompemﬂslmandxay pireyidings 3-piperidinylybpeazqlinyt 8- of

pylf%}ﬁﬁ%}g,l Aﬁé)rr%llnhog'ﬁ%z%ﬁ?l tl%‘i FidRYK ©hperidi@yi, 3-p1per1d1ny1

refers to an Kyl group,
4-piperpdienli Dibidzylidielj Fréiazobdindchtpzobdinglel - pﬁlﬁﬁ?@ilélab’l 2-

i C&‘atzglo cﬁré‘)ﬁ hal rmsl&zo{u? i hf 81?51%9( 1 1r(doﬁlll)}i Otﬁt}la]l%dl‘aﬁmﬁ& dylr

tetrhfyﬂfmdohlmngﬁnyl bmoﬂmarwabdwo@lthlane,ainé 1érddyo{dr0-maﬂ¢@9h91
or al koxy, as the case may be, substituted with one or
re hal ogen atons. The term "hal ogen" neans F, d,
[OBIS] OThel ternr “heiéfdaR D GHEMS 617@40rl?®5é S2Q857, @4@1456&0&6@,122]

term'aryl." ed al on art of
Pt Giient iRy RGeSy foff oF Rlebech aftr 38y,
orrsﬁfceﬁ Shé QuareRiigefotn 6f anyibayic hmOgeIBO’tda {ubbstityteble oimogcrgof a

systens havin t five t fou
h%my@}l%m%@re ?lﬂpla?\f @%Qs{“ sm%ﬁzzfgpxrﬁo Y‘fﬁ‘@* S8 em i s
pﬁf&iﬁﬁgl)%r aRd (M@Neduﬁstﬂaempyﬂdn@miyn) t he syst em cont ai ns
menber s term"ar

8 ){h tbl? useedr e

[‘llh?ler%?&ﬁ@édﬁﬁ%rﬂwef‘haw% Oy TG o ety Do 03 Doy

uni@of insa@@nr ef ers to heteroaryl ring systems as
efined herei nbel ow, The term "heteroaryl"” al one

(0870 Thipem EFkaayT ¥ gbioalialetsysad rein teiteds B! Vi ie: or
as @\tlgﬁs%e\ﬁk@d Kk@athed to'thd SirRigaPcaBIAREYA ltHrSu%th GXfdenC,

tri‘cyclic ring systens having a tot of five to
(‘aboxy 2 ensulfungthiealipDglomhher ei n at | east one ring in

[dﬁf] SYd t@xq}lsj %aloalkyl”, “haloalkenyl” and “haloalkoxy” means alkyl,

O

alkenyl or alkoxy, as the case may be, substituted with one or more halogen atoms.

The term “halogen” means F, C], Br, or L.



aromatic, at |least one ring in the system contai ns one

or nore heteroatons, and wherein each ring in the
W@ ymbemocont ains 3 to 7 ring nenbers. The ter nPCT/US2005/042455

"heteroaryl " may be used interchangeabl y wth the

term"heteroaryl ring" or the term heteroarorratic".

t 0, 4

(020, P A PR ok O Rt #ERCER PPN iy 1
“atloxy’tl @ édrylloziyaﬂie'h z iefigrel B:)zrnbrynlcycl& blsxsiaaza@d yic,yclm ring

I
sygg’nqg( ﬁav%i%/a[ t’otailgii f?\%)igfoql%%enzmﬁlmem Ze?% Wh&reﬂﬁ a? i%%gt% %,( hng mn
thsypietn id ydomaBe pyd whibydin e&hmglndghle ,sysZen}D ycmtmsdi tny7| ring

4-pyrimidinyl, .5- nyl G
magifefy | T 1B R o chane BB O e EiPing 1
THe@ErbD'Z0}1Y dlsd Rfe@s to heterdasil FHaZ @}s}dn)s as tléﬁma hbfy!inbélﬁwg
2 t A ﬁﬁfey{arylgglg%lgll(%ﬂ%bngm gf a; lﬁ‘gw lé,cﬁg és 1@1 ‘_htetre]rloaelrra]lﬁ(lyl” or
“hgtefdag@ilydx)y r@ﬁéfs&@ Hodbcyto, Blcycl?C' DA Ee@liY kihg systems having a
i sot hiazolyl, 1,2, 3- oxadlazoly , 1,2,5- oxadlazolgl
totpl of fiye g gﬁ"i"’é%‘b‘]“}ﬂ men}_begs whenging &ﬂa%one ring in the system i

ar(;mgtlcsattlgﬁsf"&ie%ﬁ@n\/ the systetn éﬁﬁftzhh@(gie%iz oy heteroatoms, and
5-t hi adi azol yl, puri % pyr azi nyI 1,3, b-

th&'@la pachyring i the ﬁbqtqnp] Wnta(l@s to 7 mwﬁ § ﬁl;}]e term ¢ heteroaryl’

m Ms@@im&yﬂangeﬁbg%mhé @yh): heté}eﬁyr &%@1 ot pekdrRy! (e
-1'soqui nol'i nyl, “3-isoqui nolinyl, |squ|noI|nyI)
hpmozg]mam” aujiable |hﬁf91097(’ﬂ ﬁggsan@w{eﬂ-fuﬁawh Brfesayyl, N

bigx &aih{fc{a!z?@ éﬁlﬁﬁ%dlillkﬁlmfaﬁfmt SR ¥Hzolyl | B ri%x%lﬁ,%

oara eroary koxy and the ke) group
1smyolwoﬁﬂwmo@ﬂe2—@tazolmbﬁ@waéxﬁ @mﬂvls Nanydromu”sp yipe

o PR SRR 41 50 PSS

pyuidszityl (@t e 8-pyaddzimyl) 22-tiazolyl, drthiarglyl, Hithiadobd, é‘#ttﬂaolyl (e. &

5—_%%%"0?%@ gaazgﬁl? &ﬁali l¥1a 0(11‘%1 ?Sqngzo ??Ilbl?rgr? %—th%eﬁyl
ben@AfBly), bopidtdogichy, lﬂﬂtﬂﬁt(e Euﬂetﬂddlwll IpyRzolyl((Eki2 }- by@@@hl)),,

SR SRR B8 AT AR o LAl
1 tl,ettﬁaamﬁw}m L3, n+tmgd1mglyl m@ﬁtmaimgﬂ | ;I&uhﬁdpyﬁlaztgyé B,,3 5-N02;
tna'ﬂp@é( %)IWI’R‘;’ECC g., %@d 3-@%&&y§5@uir%&6}s%ﬂy%inyl

inyl33-Wey@neity 0 58@-7%qﬁiﬁa'ﬁd#§2 005/ 042455

[01%] O 1Ne pgyé (mccl:lgcb%g‘-’i)rNg&§) %ﬁ‘ko WC&?Q nd %ﬁ%ﬁ:@r heteroaryl

(1ﬁcg@g§(e%ar8k yl-abll DSERbatRlalkoR AP Re llke)s\gf&))?nﬁ coﬁ@&N{nR))Q;
NRSO2N( R) 2; RSOZR

mmp(sel}smemsp@ r@uzmay bptspippallysitd sﬂfﬂt@%”) @“M@WF%E 2SR

aBME LR RrERGIAMIGBRREARL onQRS tHHORER BfbolRatofh F8h 861 66
from hydrogen, optionally substituted C-6 aliphatic,

h@ﬂowlsgrbm are gensenlls sele ein aloprst; &R 6 AP ; %?f phenyl (Ph)

SR 0 o Bl B,

ommnall}r whgisted vitRR ;00 H=0E (Bl neptmaidbt subsmemd with BT faf5%e¢ ent
t t th

iRt befEReR iRt R R on il S A o

N:"(Rbﬁt INRCe0)R; W(X@RHQWC@NR@E eNR°(D(@DNQIH}2l y

unsaturated, or full unsat ur at ed nonocyclic or
-NR°CO,R®; -NR°NR°C(O)R° R°NR°C(O)N(R®),; -NR°NR°CO,R°;



bi cyclic ring having 0-4 heteroatons independently
sel ected fromnitrogen, oxygen, or sulfur. [0124]

w@piosos8ar4 subst i tuents on the aliphatic group PET/BSEN®042455
selected from NH2, NH(Cl-4aliphatic),

N(C -4aliphatic)?2, hal ogen, Cl-4aliphatic, OH,
'opzhat ic),

SRal ' Ny, gN H, (¢
‘C@)ﬁgﬁ’%‘o 9‘282(?}?2%2%1? ), B ﬁé@%ﬁl-%gﬁ?bh%g? c. “Wherein
CEMIR Y -0O@)NEHH DO®)RL-Ead)INORE) R, (COORS) BF; -RO)R";
unsubstit ut ed. 5&&025 An aliphatic or heteroaliphatic
-S@aRTp-S NG A GHOR SRR SONGR 87 oW PR NHGR sy

> ¢ RPN BID: bsip ts - : i
AR A QRO IF E PO (TN IR Beriy
ca@lindpeded: freeinde ofSRT i adlbaedsindys hydrogent eptionaltyrsgbstituted

saturated carbon_aof an aliphatic,or, heteroal.i phati
CrgnbRficgn vaosRH S orare HGrara 85 bl SR pnB ARt
088! &t €L, LY. br tHoBsthslah &b the @bfitod abiové, lheo indsgndemt ed
carbon of an aryl or heteroaryl group and
oceirgneds o RF-l op thmwaébaﬁﬁ@n?%ldrfémﬁ gpbstifgents, gaken fqepifer

LG RO Rt MR
12hyaitegenamratsinpapsllyomadtinted Ly Sallyt unsavra@f o@nadyiche et i ¢

.group. 012 | ess ot herw '
viclgortie et B SR Em? RE Ry R Rt AR B R e een
or@@furar omati ¢ heterocyclic ring are generally sel ected

from-R+, -NR+)2, - R+, -CO2Rt, - C(.O R
(0144] Qb e s o e DS AR PR o QIS (8 Ny
NE(E, ZMphat¥) 002 salhaticHREMZE, Clubitatic) O 0(6:-ayplinigen,

an __opti onal substituted C1 6 aliphatic OIP ionally
NG 3% FOuRedOmbempphatis O Gt b b b1 A Bhy

if | i i A BdtinMed.

wsu%g? %ﬁ lj{f glgsf&g%%?&ﬁg%%%%{%g% ?folﬁ)g:él y s lﬁl bs? ituted
[0123H=@x( #Mphaticoer hateraaliphiatis £foup s @ Nn-GTOFEHH Betergeyclic ring

het er oar vyl [ i ayl ur
e BE o Morc Al s o R R R 8 07
URGH/ USROS A2 Bpve Andargrysgiable svbstiteapéson thy sagptedr |

r ot wi t hst andi na..the definiti . .

cofot o Bl A P gl B R ARl ne iMpeyclic e
ar® kel etitefdf fame thibseslissitabbveeliot the uhsakeated ¢aghpotdfien anyd erhetearyl

at om(.s),.t.0 i.C h. R+ group iS_. ,
ergt et R el i SRR PR
=Iﬂ)1&HCK@jFF¥=MﬂH@O¢(ﬁKtyBQ;NNI_‘ISO;;(hllkyl_),Lm sNRu,rVﬁltee?deach R is
. nmonocyclic or. bicyclic ring havi - er
imferasotenEy (S betagrnrr BRer v Doyl f b
groud.f ur . [0ﬁ27] Optional substituents on the aliphatic
roup _or the

phenyl ri of R+ are . selected fro

(o3l URkliers i A ey and el opsp i Ap G OF
niﬂg%%q%noﬁﬂamnﬁﬁa hétBIBYJ1iE ring afetenerklyGhledtea Friomh '] QYR )z,

- e - CN, - CO2H, -QOZ&)Cl4 allgbalm-%a{aga -4
OB ALPR; -EPIHB (- LEEFRGIA i’c§92 SR gach of
(B8 RI59 s@t@g}@mmm AMRBWROURRreiPR" Bhydigen, an

unsubst i t ut ed.
optionally substituted Cy.¢ aliphatic, optionally substituted phenyl, optionally
substituted -O(Ph), optionally substituted -CHg(Ph), optionally substituted
-(CHy)12(Ph); optionally substituted -CH=CH(Ph); or an unsubstituted 5-6 membered

heteroaryl or heterocyclic ring having one to four heteroatoms independently selected



[0128] The term "al kylidene chain" refers to a
strai ght or branched carbon chain that may be fully
wa@ aioanstoed or have one or nore units of unsat uPEL/USIV05/042455
and has two points of attachnent to the rest of the
nol ecul e. [0129] The term "protecting group”, as used

fro|?1§ o;%’gen n tfoggﬁ dr gtﬁfuil b at%?\glths%%gﬁg th% defltﬁ[{gr? gb%% ltX/o bl ock
1ndnpbﬂideﬁt,mcdrram:falof Rﬁ,rmﬂhm shme shibstitent <mdtffeeatn sahistiments, taken

t bl [
% R AR R S0Er r  e p  BBlty
subgtin@ed 3-Y2gmbered @metatpd, qiaﬁhanga ufiiav@ated, pf fallg ah@erated

substrate that. | sta to the r actlo S rr|n at
e o Bt Fing R Db el AP eI B el o o

m@@eﬁcﬁxlyg@| yrghgﬁiovabl e in good yield by reagents that
do not attack t regenerated functi onal

[0 mfPngiopal ﬁ\ﬂ&%‘é’t’tﬁ AY thiragphpdic graup Qe thgiPheny! ripe @lg iR,
selbetdM ﬁoMﬂNﬁg, RH(@ Adh gthc@t N@@M\ﬁﬁpﬂa’u@}dﬂﬁddé@n @, 9 alpkatic,

Edi ti on, John sSons, W

nt hesi s'
0% rQ(Ci lgwaﬁt)hé‘l Qiﬂﬂtq'N eCOH ﬁﬂzgcleﬁhmi/@h -QpdoKar eby
ahgﬂzﬁm RepabRY, all?@ﬁaﬁ&f Hh&BiG S ach el 181 Pding Ul LBfRMic groups
rotecting group”, ‘as used herein, refers to an
ofé?gem@uhsﬁ@épdt ot errpor arily block one or nore desired
[0i‘2 rlrpoﬂl%g rl:npﬁ fi¥dhe ghfllﬁ'sreﬁgs Bas %ﬁt’ &Bﬁﬁ&ﬁeﬁ%@ﬂbm chain
oun erred nitrogen protecting groups also
thpowéwultmturambqrré@vemestr ingose wnits iop ishiugagion bed/leas tyed
otecting groups are also
o B E R YRR D * T W Wt e P G i
[017%] ot Bietténme* p@t@mpg giomp”,@ gaadlhcre@ymfdtem ag agenTtusqddo

telgg?ﬁa%&q)’loco f)ne\:/\?]rl n&%rg ¥1es1reﬁ9€a% el\gtg\é M%rn%ltlélg%?o%laltc%%pgmdl re

ar e ere I NCOr pora
Inrcelftzﬁn emb@ilm{:tﬂﬂ, 3@}oté\81ng @tcap Ihes:lomhmmre rmpmb@ly all, of the
ces of

nt R+,
B8 TR pIb A0S prasr e o Sy PR ek oy
sugitﬁitd tﬂktﬁ@?tilﬁegﬁttl‘ke{eacti“nt bclzo:hhﬁlgat Orn?(c?)x;dr@oﬂ?/’thd::[ glhertrgz&yiv@r e
.poun to or.m.an a I TU
SOBAEY BB BSPTA FIRBEE o BofRele Rt eE i dP apit gt e
regealetalte@l fh?euum afoup. ﬁEﬁﬁnpl@ﬂy ptat]du‘tng gmpst At6 aéaitbdip GoayEl i ¢
I CycllC Il ng avl n e

d I
T3 Wkl PP GErbs i e SERLStA (TR Ixppps g ©

WS BIRGAE W Va&: 1bsy, uaareshuteafoﬁeﬂts WhRRich ¥We heREE proPeRted
occurrences of R (or R R R or angpot her variabl e

byiefarangs-| Thedenm TEEPesR PESFNS giour’y akessd hesgiay 1e&rs Riaph
g&:ﬂ@ udddQgtetap ota?ily)’mt)ékrbr%%? Hlo‘t’@([e'sﬁé?i firdgen I?&Uﬁ‘&i: diBEiwde,
a

ut are not limted to t | owi ng:
mplifmsienabermponnd; rfrefsaed métpgfpa I{retﬁctm% Srqups Ptso Besseghihe

}@fala%f st¥d Ekﬁlghﬁed §l§d% | @il Yt AR LRSI NERBELD prBtQ&{n\%A%'E&tps

oun same atom and are taken togethe
arg kg detmtndum Ehdptarmin Greang, T-Wor Wats vt e “Protaryize Gyips
) : b t . YWdgh o
O SRR TPl Sy 88 on. RO 1Pk b
cqntansrdmhmhquMerebg nnquopapdted bywefedengd. gr o u p and b) two

[Oggwgle p‘g gg cg:vlérlqlesg G estngoc(ljmptl(t?f;\do I1,]ride;(z:‘e’nd?nt ogcrutugﬁ%s of
Rb@um‘l R, (R «br ﬁxfyecttlmtvaﬂthmﬂm@ defiged ldeein), atcogkeh kopethed t h

Wﬁh H’r‘?é’t?f{tli‘(t 2}0 ésﬂ"f}ﬁg tlgey are lc))oung Irto o?m rat'n ggtiongl?}r su%é(t?tuntﬁc)tl §- 1% ere
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OR/ these two occurrences of R substituted with two

occurrences of OR OR O are taken together with the
wW@00g05802¢ ons to which they are bound to formBCT/USEAS/042455

6- O [/ JlI nmenbered oxygen containing ring: O. It

\gi”f be gppreci ated that a variety of other rings can

r en. .

megBere? e el Pty B FRE PERT wERHEFRERR AL kgt
ringh®ingak4 hettog®@ing mdepmnﬂdmtlyfselectad ﬁnl(isl)trdgcn,\myvh, @aulfur.

A R e et o

(or®NR IRV G anyp btﬁ&r&dnalﬂé ﬁlﬂﬁ:lhltlly éfindé péreing drehakenitogetheewith so

nmeant_ to i ncl ude [ ' . 0. t,i ic,
thoGFoRu e SRR ViRl ekt pieloop SRt e e PARE LEE] ) )
folloMid® a9twd ﬁlﬁep‘éhdldﬂ%déﬁﬁencﬁ@éf Rxaipl, R, Rt reaniRotetlvatiable
configurations for each asymetric

simyikesly definsH densim that ag heipnd to gﬁéa’f‘%‘to% (a@)taern togezher quh
that 28535 k! aor(ﬁ;&% fdr SRARIS NRH) Qﬂ@feq{oﬁl octhrii@hle&s of R° are taken

st ereoche i soners as wel as. enantiaoneric
togdihersvidh te misrazen atemdo f@@@rmmdw 1-8h PiPsTaFiBr s 9T SRogpholin-

ﬁ”@f&lgf a%? b? fiwb BRI NS BEcuRRARE BPRS(ARE, RVRP Bl &hyldugr

he i nvention. Unless otherw se stated, all
varfadlet anmﬁaﬂscdeﬁmcdrﬂprm) thatare baypg i diferowsfatanen Aipdrenon

togl%{h? e\\é}%ﬁ B%tﬁ of HISseSa.(f&RsemQé;ﬁ DEnd, R RREh AL whAddighb:BM 8loh is

erw se state structures depicted herein
are al so neant to include @8hds that differ only
in the presence of one ogﬂl 59t0p| cally enriched
sl R wiltPhv oot &R Eos of O hadi kst B Rc@s@bés of R°
structures except for the repl acenment of ydrggq%ggby

areqfakpmdpgether with thej oy gamatesps to R pvAte hamd (formg a
by a - 11 WD 2006/ 058074 PECX/ US2005/ 042455 13C or
14C-enriched carbon are | hin the scope of this

me q)efe oxg%ﬁn cgﬂtg{ﬂm(‘gq{@ are” Us&lilibe aﬁ éc1a‘%88%ﬁ§|ae Sas

tool s “or probes in biological assa
vaﬁlﬁg of bthériromys odn tedempidarhen Gomrpdepradent PMB@I}C% 1% daeR’,

f.th
R, ‘g @y%%%m?{%)rlﬁt smenlgzpy c%?hé%?%é gé_lllotﬁgegtlge]f%r %Idﬁ%nt
atcﬁﬂ(s) 8 whidh-cachrenmiable écboaing hndothathiet examaley Hetailed@howRiary 704 g

i s ind endently ei ther unsubstituted or substituted
intgider] 1Q, 3 B8y e” 3 groups. [0136] In anot her

[0E3PpOdiIEe bthefRlisd sSata, anﬁ:aﬂmﬁepmead hhlehmr@dsqmeant fcOfdide

allfglg}?@ﬁ%‘ggg glr %ﬁ%&mwc}_&lasﬁerlegmvg&t aIP(P geometg‘ie 5r%%1? orma qlogyl))

forms of the structure; for example, the R and S configurations for each asymmetric

center, (Z) and (E) double bond isomers, and (Z) and (E) conformational isomers.
Therefore, single stereochemical isomers as well as enantiomeric, diastereomeric, and
geometric (or conformational) mixtures of the present compounds are within the
scope of the invention. Unless otherwise stated, all tautomeric forms of the
compounds of the invention are within the scope of the invention. Additionally,
unless otherwise stated, structures depicted herein are also meant to include
compounds that differ only in the presence of one or more isotopically enriched
atoms. For example, compounds having the present structures except for the

replacement of hydrogen by deuterium or tritium, or the replacement of a carbon by a

-11-



RfI'xXNG&RL1.13Mm &z~ ,6GG4 Fornula

Il wherein RL is a 6-nenbered nonocyclic ring wherein
w@awh/osBo(4z2, G3, &4, G5, and (36) is independePtT/YSIObE/042455

or N zero, one, two, or three Ggroups are N, and m

iIs 0-5. [0138] In one enbodi nent, one, or three G

13-9r Ol4ps _ar.e i's
C[%Lor [ gf%fheflnargﬂ% %gﬂhé o% ﬁe&f tft S%Wenfrﬂp %qlgr ou o@gds
areaBtfal; fedxdmplena&analERal tGdls o@pqudblomlca}fesams [0141] In
et anoth npodﬁé,rent %gly one G group is N [0142]

SCRBPRE - ERBET WKL i s phenyl optionally
[OISBPSIﬂ $onteethbotlinkentsf te ifvedtionyKasi0$l. [ 0143] I n sone
nbodi nents of this_inyvention, Jis -U(R6)" wherein

[Oléé]:hlwh‘?@n}bﬁ@l‘é‘}?@ﬁd%ﬁ% y Hor optionally substituted

[0@15]_1211 Seicpitdbintent, 83 isls5-6 ai¢aiberall myhat lleﬁaroﬂ?l Fach R! ring
benzof used cycl oal j phatic, C6 1o 13%59 menber ed
I

is wdqnendsathy piffier umsmbsiithiederepRRF T ity five éﬁg’“PN( R4) 2,
[01%6] %oﬂ{ér éﬁb@dlﬁaﬁdméa%n%ﬁmema{ekeyoas}ubst ituted O -6

aliphatic wherein up to two nethylene units are

06 i @mapmpoch@pme&f &ais iyenyiop i raprew%f‘é’wf?@uéﬁ%m e
arrangenent; -12 V\D 2006/ 958074 PCT/ US2005/ 042455 Y
is a group sel ect el Np-, -NR5-, -S-, -NRSC(O)-
-N(S02) -, -NRSC(O NR , = ) NR5- -C(O-, -0C(O NR5- :
-NRSC(O)O (o & ¥ Joc(O-; and n is 1 or 2.
[0144] In one enbodi ngngsodzhi s invention, Yis -0-,

-NR5-, or -S-. [014 I'_g\—a}’i\g‘rﬂé)m enbodi ment, Y
-NR5(C=0 - or -(C=ON 5-G,\G4 146] 1 n anot her

enbodi ment Y is -NR5- . [0147] In yet another

enbodi nent one net hyl effermuda L of U is replaced by Y.

I[ 212' el A anm%}glﬁ?‘lgere%mfmocyéhc rmg%vheyen( Cl_5al i phatic) -
each G (G?, G, G4 G’, and G%) is independently CH or N;
zero, one, two, or three G groups are N;
and m is 0-5.
[0138] In one embodiment, one, two, or three G groups are N;
[0139] In a different embodiment G?isN.
[0140] In another embodiment any two G groups selected from G* G, G, G°, and
G® are N.
[0141] In yet another embodiment only one G group is N.
[0142] In another embodiment, R! is phenyl optionally substituted with up to 57
groups.
[0143] In some embodiments of this invention, J is ~U—(R6)n wherein
each R® is independently H or optionally substituted Cj.2 aliphatic, Cs.10
cycloaliphatic, C7.12 benzofused cycloaliphatic, Ce.10 aryl, 5-14
membered heterocyclyl, 5-14 membered heteroaryl, OR’, N(R*), or
SR’;
U is a bond or an optionally substituted C;.¢ aliphatic wherein up to two
methylene units are optionally replaced by Y in a chemically stable

arrangement;
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bonded to RL and O _5aliphatic is bonded to R6. In
ot her enbodi nents, Y is bonded to R6 and
w@o0pmbsophati c i s bonded to RL. [0149] Sone enmpOOUS®NG/642455
are represented by the conpound in fornula Il wherein
&G is carbon and J is substituted in the 3-position as

sho N X 5 11 G- J
For ‘r%ﬂlf 43Py Sel%cb%glﬁglj% érlcl)%e gsﬁb Cr#é%f SN@
- U (R6), - 5{:(33;5@5 |-G(QNR e RO, n@ﬂ(O)NRthNRS(E(ﬁ»@ntl on,
R6 is opt I tltutedC310 cycl oal i phatic or
Cr_12 be%@?ﬁ %%ITO%@? |phat| c. [0152] In another
enbaqi n&¥. R6 |s an optlonally substituted 5-6
menbered aryl t eroar S enbodi nents, R6
(O GT in Gp PRI LR e Ve D nalfbertararyi - i
[orfshenn ﬁiﬂ&&ﬂbﬁﬁé&iﬁeﬁGYl-NR%(a_omdroo@d)MR§u bstituted 5-6
menbered heteroaryl. [0153] In another enbodi ment, R6

Wl"@oé’l‘?‘%ﬂ‘?ﬂ?’?"%@ﬁ%‘% i i5eDE ‘phenyl . [0154] In yet

[Oﬁﬁ‘j’t hﬁ&et%ﬁ&ﬁ&'eﬁﬁeﬂmﬁﬁt d)n%n?e!ﬁh iugi af U¥s #phedddyur.ed 5-6
nmbered heterocy Clﬁ}/ N In sone enbodi ments U
Bt

[014§] a Ibgrngher pORBBRCRt 1 e’%@%ﬁc}mm sonyg gmbogiments, Y
! | BNendd Binb&diRbAs, Y BbbAdade
b°ﬁéié§ﬂv% Nt ARERIIRERY. Ao [0157] In one
R@nﬁ@ds&hehﬂﬁcub%lde ( CH3) - wherein the methyl group
I um elLs | t I‘éﬁat
01" JobidPod iR TR Afled bt ERR HASRAR Rl
Gtigcarbéreandly is wbstftmpm the B4pbsitien astsBown:N' at om [0158] In
anot her enbodi nent R6 is s bst ituted with hal ogen,

d 6aliphatic, Ci. 6‘ - -N(RS) 2, -C(O R5,
-NC(O R5, -C(ONRS, - O) -S(RS or -SO2RS5.

[0159] In another eﬁ*ﬁ Nnert of this invention, R2 and
R3 are each |ndependently56/ [0160] In one

[0161] In another enbodi and R3 are each
i ndependently V-Rb. [0162] 1n ambther enbodiment Vis
a Cl_2 aliphatic chai ng,@ng net hyl ene unit of V

enbodi rent R2 and R3 arel g chl i ndependently V- Ra

[0150] In some embodiments J is -U—(R6)n.

[0151] In one embodiment of this invention, R%is optionally substituted Cs.10
cycloaliphatic or Cy.12 benzofused cycloaliphatic.

[0152] In another embodiment R%is an optionally substituted 5-6 membered aryl or
heteroaryl. In some embodiments, R® is an optionally substituted 5-6 membered aryl;
in other embodiments R® is an optionally substituted 5-6 membered heteroaryl.
[0153] In another embodiment, RC is optionally substituted phenyl.

[0154] In yet another embodiment R%is an optionally substituted 5-6 membered
heterocyclyl.

[0155] In some embodiments U is a bond.

[0156] In other embodiments U is C.; aliphatic wherein zero methylene units are

replaced.
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is replaced by Q and Qis selected from-0-, -NR5-,

-5-, -C(O 0O, and -NRSC(O) -. [0163] In another
wepdvemssoent, V is an optionally substituted CLPGI/US2005/042455

ali phatic chain wherein one nethylene unit is

replaced by Qin a chemcally stable arrangenent

[O\f’sﬁ ginrbn F}“%?fl‘&g}lgﬁ\?molglr{ %6%%% \';Svhqr%:ig geﬂ%tfrlﬁ _gé%%_i@ﬂ(%ﬁg@ r
cqn@dBiaiion. it wowtd be mizledhtavd lizs tHe2 tcan of RR (€ He)a diat is bound to

fol%me%(efnde% hy E&; Malﬁgﬁ{f@%%) or V-R wherein V
[01 5§]1CHpGInBthey) embodm@ﬁm@i); RAbstitutedW@DhNHogen, (C(1 @liphatic; 0-

Co <o Rk GRS NoOg q‘&)%‘g@%g g

SGRTH2) 20CH3, - C(O) OCH3, - CH, CH2C]—| NHC( O) CH3
SOZNHZ or -S2N(Me)2. [0167] ot her e
[0@521 i an@é‘xa @bodm@@@f@@pvswqpy}{) and R” are eac 1n epen ently
V=i CH2) 20(C1l_6al kyl), -C(OQd -6al kyl), -0OH, -CH2OH,
O NH(,A 6al kyl N( Cl I kyl) 2,
[0@12 r\ﬁqzonec )’@IR( @W@W ea%xrmdeps@&r\ésd’ Jg‘; k§| 3 2.

[0l 81681 Jn&hgﬁéﬂl@d&eﬁmrﬁé%éeayh {RlefnllgRg v-RY169] In
sonme enbodi nents, Ris H |In other enbodinents Ris H

[0d62]melntappther qoubpent ¥ iveft: aalmh@:tmémn@m@etwﬁesmlt of V
nnot ey niSr-NReCl$-.5- 6

lsrmdr?% gg%bg%cﬂdl Is e gtt%‘glrrrg}gr )(/)I lQ?Oi?Z] Q;:ur%ﬁyﬁ;etlﬁlot her{c%

[0d 6o dinrpanther eF@OOén@nRéf ia e OptzcohIlY sbetBind En Aliphatic chain

WH%%%%)?&% meﬁ‘xyle\l}e K{éﬂg elé(gb | ISI Ltgh%rgp%ﬂ%t gﬁ%.ggit?%e nt
wherine? Esd GONR -@T—OEGIGz)ﬂenber ed het eroaryl. -14 V\D

[ﬁg@ggf ?mﬂ'ﬁg%y?%ﬁar e2(g chem Oézssbﬁd&gni y “Tial ogen.

[0[161]7 4In dome@nfmemmndmaarmem &e edB nal&;ierﬂantan'lsfdegexh halogen,

R PR PR eNE b G s Bl A R

—G(MEEOQGC((D)’[\HIIQE&‘O)IT R, -GHOZ6NHOIOYS e NErledi nent s
ﬁ%ﬁjéﬁt one of R2 and R3 is H. [0177] In certain
8 nts R3is H [0178] In sone enbodi nents, n is

[0A68} InotRirkebodimemsd ViR R SCOHYCH, AO)OR’, YEICHLOEH;,
ORGHRaB o ity WHoA i Seea s of HRGFBe ow i
[0X8¥l elnl otheF 3RibBdilnentEXaRRY A OYOHC OV a18y), For mul ae I
-CI)(ICHZgB?CII.6Lllkyl), -C(0)O(C;salkyl), -OH, -CH;0H, -C(O)NHa,
-C(O)NH(C;.¢alkyl), -C(O)N(Cy.salkyl)z, -SO,NH,, -SO,NH(Cyalkyl), or
-SO,N(C;salkyl),.
[0168] In certain embodiments V is a bond.
[0169] In some embodiments, R is H. In other embodiments R is H or methyl.
[0170] In certain embodiments R® is N(R4)2.
[0171] In certain other embodiments, R* is 5-6 membered aryl or heteroaryl.
[0172] In yet other embodiments R? and R are each independently H, halogen, CN,
V-R® wherein V is a bond and R” is -N(R%),, or
V-R? wherein V is a bond and R? is 5-6 membered aryl or 5-6 membered
heteroaryl.
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HN\ " HNIT HNN1I N NO Br _ Br V \,NHHN NN N eN
/I NNHOHONNSNC N~-N~CI NO 1-11-2 1-3 1-4
wWOR0oN059874/ HN "N, N )-4 HN N HQ N/ HN N N \PC®US2005/042455
N~H/ NBr g H/" CI C1C G C d ClL 1-51-6 1-7
1-8 HN NHNCN/NCI HNC ' NH2 HNC ' N N~ N H

N~
o075 sy o R pifinfeppinpetige, "0 T
[0164] Cin (ﬂler@inb@dmﬂlts R*5Ad R? e edchliBdeperdd@nily diBonA®. :
(OIRT IRASRORIRERS EN AR 4 1 SR PRI bbb oy
totﬂeel,céh?reﬂcel&ﬁz 19 1-20 HNC NN\ HNC NN/ HNC NN HNC

a c o 1-21
[0116]22111_19@3 eﬂlbzﬁmeﬁts at'jﬂastPN 0'?/R lﬁlﬂﬁ}‘gyﬂﬁu / HN N k N ~OH

[01'?7‘]~ N derthinNmbolinnts*k1 @ Ng NH NNN' ~-CNC Cd d

[0178] In some embodiments, n is 0-3; in other embodiments 0-2; and in yet other

N H
/.

embodiments, 0-1.

[0179] Representative examples of compounds of this invention are set forth below
in Table I.

Table I: Examples of Compounds of Formulae I, II, and 111

HNQ/@ HQ/@ Hy %Z/kl Jﬁr n %ﬁlﬂos?

N
CI HN—/_
I-1 I-2 I-3 I-4
N= F =
N, N Hh NN H‘\Q
\_(CI c "(C, cl
I-5 I-6 I-7 I-8
Eea e B oL AN e qU JQ
N\ IN H N\ /N H’@ N\ 'N
= = cl = SOaMe
I-9 I-10 I-11 I-12
NC o N H’\@' Ny H
cl cl Cl cl
I-13 I-14 I-15 I-16
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1-25 1-26 1-27 1-28 HN NN HNC N NA O O HNC NN H\\

NNO NNH/\ NNHNgHNgHC G C d 1-29
wQa286/038034 1-32 N ~0 HN N/ N~ HN N/ N O HN PET1/NS2005/042455
HN NN OH Jam{{ ( ~) r( \ Ng HNg HN\ N= HNN
H/ Cd A Cd FCO F 1-33 1-34 1-35 1-36 HOO OOHN

E/@@NNJ 2HNHHN‘HNN>§4§NNNJ NHN.NH
) oCl F GELN] PO FA2A/]1-38
1y 16’%(/)\2 8074 i“u? 5/ 042458 N
"2\ o'~ N NN FOTROD N H Ny~ N/ e/ H
NC' tea-ClNNHNCCNN bo-- ((RPH N7~-~((N A/ \ N}.
T NNChk cl FCO F GloF 1-41 1-42 fly3

OON%-F OHcNHHNIT HN. / 2 HN~NF HN N N
N HNNNN/, NNHN .NHI FCA FC HdJd O

N N N N
SRS L =\ N =L TN

NN NN Hg N, N NN NNH
\—(Cl o~ \_(Cl ham =
1-21 1-22 1-23 1-24
‘ — " — Nf F
] L ) AN
e LUt WL R
N, N N\\_,(N H NL’<N H Cl N\\_,(N H
ch cl ‘ cl cl F
125 126 127 128

N’l F ] o Q/ﬁz -
HN"S— HN"S— HNN HNAA
QAN N —{ NN L) { N N’O
N\ H N\‘_’(N H N\‘_‘(N H N\ IN H

Ci Cl =

I-29 I-30 I-31 I-32

I-33 I-34 I-35 I-36

HO,
o)

N 2 N PH N N

) N\He i ) "]

HNS *Y HN *T HAQ/K* HI\Q/K‘
Xy iy Yy Ty
N N H N N H N. N H N, N H

\\_I( S/ \/ I/
cl F cl F cl F cl F

I-37 1-38 1-39 I1-40
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1-45 1-46 1-47 1-48 NF HN-"N F Nay--((N H/ HNC HNC

I HN / N NN~ NgHNgN NH/ C OHC C C N
WO 2008/038030 1-51 1-52 HNC HNC Z/ HNC O HNC Nj PCT/NSN0$#042455
/I NNHNH/ NNH/ HN HN-~ NH2 Br  1-53 1-54 1-55
1-56  HNC HNC "\/ HNC HN ~ N INHN ONHN INH

NNH/~ /\/N/N 157158159160'NNHN/
HN/HNI\I%'NN NNH/ H/NVNN/\CI
N1611 163164-N

V\D 2006/ 4
oo N HNN\ | -Z
N\1F|N~~ N G' 5
Cﬁﬁ 1 A- 68 CHN\ / IN HN\°~'<C,\ I NF
HO NH ~NH N HNHNHCI ~ 01693[70171
1241 N F 1-4 43

0 0 : g
=\ o =N K, e S
HNSAS HNA H'\QAN )_QAN N
N N » N
— N — N H N, N H
N, N H NN w
g

N/ N\ IN H
HCI F \—<o| F Cl HO cl N
1-45 146 1-47 1-48
N=N_F
HNS F
NN H HN'SS N HI\Q/@N Y HBQ/@
X Hb - H N, N H
Z cl cl cl
Nf
1
1-49 1-50 I-51 1-52
A e
N H N N, N H
£ 0o X
HN— HN-( > Br
I-53 1-54 I-55 1-56

= N ==
\3 /N N\ IN H N\ ’N H
Ra Ra! &
1-57 I-58 I-59 I-60

I-61 1-62 1-63 I-64
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HNFHN\ / FHNFHK~ N.NH\ NN.NH\ NNHN%

, NHC d a d 1-73 1-74 1-75 1-76 F . NNNJ

woDoobl058074 H "NO HHN. T N/ NN HI \ / N, N PRCT/BS2008042455

H/, N.NH/" NN.--.(NHN 00 O C O O 1-77

1-78 1-79 1-80 Br Br H 0') ~NOH N Br N NN Br YN
Br NI I NHNNNHNH 1-81 1-82 1-83 1-84 HN N-
H\'~Q Br Br N,NNN C HN-I- 1-85 1-86 4. General

Sy tic Met hodo ,Uy: [ 0180] onpounds of=Y hi s
HNT gi on mayHYe-Peeplred i nown
NTQ thasg kil Iedyi n R EYart o anal gy us N;onpoun

d as i .ustrét((gd by cheme\'"FCI bel o TheseC,corrpo nds
may be anal yzed known net hods, |ncI udi ng -18 WO
20056958074 PCT/ UBS605/ 042455 BGT not 11 m t ed 680 LOVS
(I'iquid chromatography mass spectronetry), HPLC (high

performance |iquid chromat ogr aphy and NI\/R (nucl ear

H'W:fc resop M'i%;:] d be (fod

a speci i ons --« onI
\gg“arrpl"’ and "ar¥ not ot i m e 0
cendi tions that @an be used forC

1-69 1-70 1-71 1-72
Q/@ j Q/@ j Q/@( j FJ/(I
HNS HNS HN'S HNT A
= ﬁ’\C:N = N N IN*’\(’E] LO
N\\_,(N AL N\‘_,(N A I'\l \\-'(N Ny
cl cl
1I-73 I-74 I-75 1-76

E == N N’l
AN HnNo A NS r\:z H HWNI /
== N == N = N N = N N
NN H H H X
\\ l(

N\ /N H N\ ,N Q N N\ /N A
L_(c;l \_(CI HCI
I-77 1-78 I-79 1-80
Br Br. . H
b N\,\
@ Bry.N Bro.N % OH
Br N N_N <. '
S o T3 L3
N NTN H N R
1-81 I-82 1-83 1-84
N
HN™ N HN™ ®
_ Br _— Br
N, N NN /
N\ / L/< N
<Cl e\
I-85 I-86

4. General Synthetic Methodology:
[0180] The compounds of this invention may be prepared in general by methods
known to those skilled in the art for analogous compounds and as illustrated by

Scheme I below. These compounds may be analyzed by known methods, including
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maki ng conpounds of this invention. Instead, this
i nvention also includes conditions known to those

W@ kioblossd74 n t hat art for maki ng the conpounds BPET/URI085/042455
invention. Starting materials shown are either
commercially available or can be readily accessible

b B L SR oo B it P gl e i

pesfornenesliqiicchaenadedrapiog atrbX MIRr(nuc&}tﬁh auendtic §jsphBCcHO03 N

I0RS, Toppte P i o et en ondhei b iy

exiNtgled lad HEAbTheakt ﬂN lintithe tcﬁpﬁﬁ thid/Bon@Bibhs-thd OdaDGuEd-Edt

%IB%CE%/B(% gl’lsl\llﬁe'nf{gnéggﬁéi t7hE§ RN N SO mpilgfiﬁgagfhl\lons
anGJQfM Eﬁbﬂé sﬁ11eadm<that afy formaklag e c@rﬁﬂ)dﬂlﬁéd @kbtBOfEchsh R T

H mple 1-1 Cl N 1 0182,
St@ll%ma%alﬁmaﬁe gy %%Iﬁf‘émeli}) avaﬂzbé%éﬁf% &’%Eﬁ% %ot t om
ackds@BK MASmeHHRA66n W bl sRiBdnBPNME. ABhIBS fHD@ise hdikard,)

N-chl orosucci ni m de (14g, 0.1nol) and di chl oronet hane

allvegiahles in thecfellowing pogeRs AT ARdeiasd Rl ni xt ure was
scheht gxed for 5h, then allowed to cool to room
—r—en'p"erature The reaction mixture was filtered t hough

a 1 cmthick celite pad, whi cb.Evyas then thorjégltzllayd

u
shed WINe$De fe" ¥ ITEBB I 8074
US2 Q}eé, Dt ouglta C vvaédC'e/@*raR:entrat NPy acuo
Rand Yee conpound wasRpdti Med™5y¥fT ash chr onat odr aphy,

usi ng as eluent pentane/ EtQAc 0% to 50% to give the
title conmpound (3g, 229 . 1H NWR (CDC13) 4.5-4.8
(211, brs), 7.8 (1H, s), 8.0 (1H, s). CI1N Br

|

BUOK/ NMP CITlNﬂ 1,/DCM CIIN r\é NaH/ TsCl/ DMF ClﬁNT\S
R . — 1 —_—

. RNTN 3NN 3NN
80°C/ 2h H RN ﬂ R*NT N
R1B(OH)z, Cl_N N Ry
PA(PPhL),. . ~ﬁ 4 M NaOH, MeOHTHF CkﬁN~ {

N o " RETNTN 3SNTN

olune/EtOH  90°C/ 18h Ts R N H
Example I-1

INlNHz

1)
[0182] 5-Chloro-pyrazin-2-ylamine (1): A 250ml round bottom flask was
charged with 2-aminopyrazine (10g, 0.1mol), N-chlorosuccinimide (14g, 0.1mol) and
dichloromethane (100m]) under nitrogen. The reaction mixture was refluxed for Sh,
then allowed to cool to room temperature. The reaction mixture was filtered though a

1 cm thick celite pad, which was then thoroughly washed with dichloromethane. The
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1 N NH2 (2) [0183]

3- Brono-5-chl oro-pyrazin-2-ylamne (2): A 250mL round
whoiobosmofd ask was charged with PCT/US2005/042455

5-chl oro- pyrazi n-2-ylamne (1) (3g, 23mmmol,

N- br onosucci ni mde (4g, 23mmol) and di chl or onet hane

orgélgg onl ):%Pc? agefﬁh 5,{ %9 Gk Lth hgmfép%?& Wagglfrfﬂegtbﬁr;‘ glgsmh was

["uxeée 0 CO
chrbmnpemphy nanaactleonmatne/Et@Ac 0% to §efeuo giveitiee tﬁl@np ound

e R R R L U

(Sg, 62% . 1H NVR ( DMVSb< r 6.8-6.9 (2H, brs), 8.0

(1H s). MB(ESH): 210 Eﬁ@@lﬁ:’; CIIN{ | N N2 (3)

[ 0184]

5-Chl oro-3-(triethyl-sil gyl et hynyl) - pyrazi n-2-yl am ne

(3): A 250mL round bottomflask was charged with

3- brono-5-chl oro-pyrazi n-2-ylamne (2) (1g, 4.8muol),
[018BE Bﬂlﬁﬂh))ors ciipepyratgi2ddaroiey?): 0 0 mrownddottom flask

PAC12(PPh3 0,05 . d h
wap RO - s R R KB Do RS otk
(44, D3:adYlasd bichieeieaand 00hlundd. n?tﬁjgﬂml Thewesceiomohdberske The
wasensblpr Qb MIPEa cP 1 St B P B e "

QUL ik Bélnpdtind WadBifela m&m@ﬁ@ﬁm i Mpeas ot
vapent ane/E?QAc fog 9 gfalﬂﬁ/ ikihgas e

Yot 0 30% to |t| nd
perfaneAROcO % 30, §<b$1v<°dth€ ilﬂegom Mg -
d6 6%’6@@}%@% 83@'211{ s)t- 1\@5(1381)(21 212) 5 0-5.1 (211,

rs) M5 (ES S268 Cl IN NN H((4

[0185] 2- ChI or o- 5H-p)g| Ql o2 5%b] pyrazine (4): A

sol ution of potassium {ef]t - but oxi de (ig, 4.5MM in

N- et hyl pyrrol i done (3nN) Nilas heated to 80C under

nitrogen. A solution of

5-chloro-3-(triethyl-sil aﬁwgll et hynyl ) - pyrazi n- 2-yl am ne
[0183) 5(ctngo-s4trﬁamm4snanyietnym}mhpyf2ﬂdamn 3){ 101350 s

m‘g%%"d 5t ggs\li\go ?4@%}16%%3 g erov\nlzlaos' 's 1o ré'dag ﬁ{ Qg%%}f& @ (le.

4.zfrmhbi)lell“ﬂlﬁ '(%M) , Goppei eida@ing, F0e0sniNTeandaC (R )i 3dme; 805
allowed to

mm,a@ ug@aéatr?g&nt ﬂéotﬁeegggqo:gﬁgmutrg %&ﬁﬁgnl{{nee ‘(2ml, [ IIQ gmgrgo%rgn)d

triethylsilylacetylene (1ml, 5.76mmol) were added. The reaction mixture was stirred

at room temperature for 3h, then concentrated in vacuo and the residue was purified
by flash chromatography, using as eluent pentane/EtOAc 10% to 30%, to give the title
compound as an off white solid (1.2g, 100%). 1H NMR (CDCl): 0.7-0.8 (6H, qd),
1.0-1.1 (9H, t), 5.0-5.1 (2H, brs), 7.95 (1H, s). MS (ES+): 268.

Cl E:I[\\}
H
“)
[0185] 2-Chloro-5H-pyrrolo[2,3-b]pyrazine (4): A solution of potassium tert-
butoxide (1g, 4.5mM) in N-methylpyrrolidone (3ml) was heated to 80°C under
nitrogen. A solution of 5-chloro-3-(triethyl-silanylethynyl)-pyrazin-2-ylamine 3
(1.2g, 4.5mmol) in N-methylpyrrolidone (10ml) was added dropwise. The reaction
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m xture and extracted with ethyl acetate (5 x 20ml).

The conbi ned organics were washed with brine, dried
wo@@n/osaghesi um sul fate and concentrated i n vaRCDUSH05/042455

afford the title conpound as a solution in

N- et hyl pyrrol i done. NS(ES+) 154 G JN |, NNH

ml%ug% \La’%l %ﬂl‘%%tlgﬁ gﬁ a gfrtHeP P 8¥1 l_lkuPe% laﬁc? hgl[é a’xlegéalgli&y ﬁlﬁ&dr@ €
wﬁth@M6mmh?§m§ﬁmkmﬂnmmmwW&mmwuamMﬁmmnm&mm an
SOl Ut l

ice . .

misSE S eomasisdpy iyt peetae )RR e cpappined organics were

wa%hé@lﬁ’gm/ﬁrﬁﬁ(é g carﬂféJ)dlod&riﬁaTh b el ke anflicometraad awacidtte pifordnd
pyridi ne e reaction m rred for

thegiifle qompgensiss grsolyiomndN-myd! P)(th‘ﬁ%‘ﬁcm*f)e# 4 n vacuo.
The residue was purified by flash chromatography,
usi ng as el uent pentané} 0%to 50% to give the
title conpound (820 ny, over two steps). 1H NMR

(DVBO-d6) 8.2 (1H, s), 84(1‘H s). MS(ES+): 280 CI YN
N Ts (6) [0187]

Ch .
oLt S SRS R ) P U
chlﬁ)glgg ﬂlSdﬁfhl&?rrngflgr[leg@gﬂ @ﬁhc:liagﬁhdﬂédgﬂfq&ﬂb@foamlee ~-cold
solyfigeeh ?71 K adE 01()%% %Y{fﬁ@g f4)&1? %\1 %ﬁéﬂ%ﬁgye@%x&al
frdFh PRl Bas §:49 ¥ha sitddd @) ThE rlctichiiRiuye Wasstiaeded 600 t he

reactign mxture and the reaction m xture was ir
migptes YOS eadiber wessauceusated @k vacuery the Tasiine s PHPQ‘E‘L‘?Ye‘E%RE

ch}&ﬁi’t‘o@l | ?er gr% a%fu@nt"i@hﬁﬁe/ﬁtd@m% to 0%, & f,rlvé!\'fhbtnﬁe solid

dried in vacuo (95

con@pﬂg-p(ﬁzm@gz 7%pver @yo ptepd)- THHNYIR @M§@)d6) [fgg@@ s),@ 4 (14,

s). §§§§?2§3 phenyl ) - 2-chl or o- 54 pyrrol o[ 2, 3- b] pyr azi ne
64 nmlL round bottom fl ask was charged under

nitrogen with 2-chloro-4- inodg-5-(tol uene-4- -21 WO
2006/ 058074 PCT/ US2005/ 0{2 5

Ts
(0)
[0187] 2-Chloro-7-iodo-5-(toluene-4-sulfonyl)-5H-pyrrolo[2,3-b]pyrazine 6):
Sodium hydride (140mg, 3.5mmol) was added to an ice-cold solution of 2-chloro-7-
iodo-5H-pyrrolo[2,3-blpyrazine (5) (820mg, 2.9mmol) in dimethylformamide (7ml)
under nitrogen. After 30 minutes tosyl chloride (570mg, 3mmol) was added to the
reaction mixture and the reaction mixture was stirred at room temperature for 18h.
The reaction mixture was then quenched with water (~15ml). ‘An off white solid was
filtered off and dried in vacuo (950mg, 75%). MS(ES+) 434.
Br

(7N
[0188] 7-(3-Bromo-phenyl)-2-chloro-SH-pyrrolo[2,3-b]pyrazine (7): A 50ml

round bottom flask was charged under nitrogen with 2-chloro-7-iodo-5-(toluene-4-

-21-



sul fonyl)-5H pyrrol o[ 2, 3- b] pyrazi ne (6) (950ng,
2.2muol ), 3-bronophenyl boronic acid (440ng, 2.2mol),

W@ edo6aks034 t ri phenyl phosphi ne pal | adi um (50ngy, PCT/US2005/042455
0.04mmol ), 2M aqueous potassium carbonate (2.2nml, 4.4
rmDI ) in a toluene/et hanol m xture (15/3m ) under

sl A Pl e TR o b3 AfRed S b Ehe ol

acilqi40ng 0. 2@l tehbllhe-d‘lphehﬁpl&isﬂyhe Iadiaadlam eéS((mg Orejnmolhe

rgani ¢ was was th brine, dri e
2@6‘%?8‘65@0%%3“%6?{ %W%JS%‘ ‘Eﬁm%%laa%a e%gag?}éé\rl\as
(13/810}) W ddr@elrdgbn. AT ationeliiaee/sedfhacitor 18k, r,hah allcwaddl tow

solid was renoved g%flltrtlont(h? Eg% &s
coQld8 TQORK ERPERBIUFS et Fl%%% ethy, ﬁtf’é%l P
or%ni‘ct WsQyasia it Brine Md%bﬂlﬁﬁg%eﬁﬁm £ 4naréaﬁdeaﬁatécemf o r

reaction m xture was diluted with eth

vagu,cetThQ @mdmwsetat%t%mbwwom%fmné@n%% ‘Ahﬁaé‘?llé‘%%ﬁ’n%‘)hd
watth&led bz glﬁa‘;c;lgﬁ‘ @E@)@Hg?t 'ﬁ% 1o fldeAd Riked B8 in £8ir offaan /

triturat hanol A solid was Tiltered off as

methanot/ | MINaOFbmixourn 64/ {/10Wipnd stzyed af ORNRIPRIEIVESGOR). - The
re t1§§ {ni:ﬁéfé v§ag 'Elgutga w1t§ 3&191' %%e&é gs'li'cj_d thh bl%le?’ driddldder S)

310, 312. Schene
magnesiur sqlfafe :md@pnqenmatsﬁ m(\tayuCCITth@mye fey rigyrad i 3 3 ~X

(e)
il Sl A BB obebed (ol 1) (AR (D)
(DNISR-d6): 1) 35CT.4N2HRin)( 8)).0-8I15 (1H, -3 -8.3F (1HN)FR4 (1EL W), 8P(1H
agents and conditions: (a) i) NCS, DCM
S)ﬁ‘éﬁﬁ} §) reflux; (b)
Schemetihyl si | yl acetyl ene, copper(l) i odi de,
PdClZ(PPhS)Z Et 3N, THF; (c) BuOK, oVP, 80C, 2
2 DAM) (69' fTsGP) X(PS(PF@%24
,gt ﬁ ours 1M NaOH I\/a
f] Scheme II abovae showsRa eNBral synthetic r
tha1 is used for preparing the3conpounds 9 of this
i nventi on when R and R3 are as descri bed herein.

|
(d) cl Nrg e «c N { 1 OH
+ R'B

N OH
Ts
5 6 7
® R' (9 R’
Ci N 8)  Cl N,
— Ty = 1D
RSN!‘\JS R?’N"}ll
8 9

[0189] Reagents and conditions: (a) i) NCS, DCM, reflux ii) NBS, DCM, reflux;
(b) triethylsilylacetylene, copper(I) iodide, PdClx(PPhs),, EtsN, THF; (c) ‘BuOK,
NMP, 80°C, 2 h; (d) I DCM; (e) NaH, TsCl, DMF; (f) Pd(PPhs)4, toluene, EtOH,
90°C, 18 hours; (g) 1M NaOH, MeOH, THF.

[0190] Scheme II above shows a general synthetic route that is used for preparing
the compounds 9 of this invention when R'and R® are as described herein.

Intermediates 2, prepared by successive chlorination and bromination of derivatives 1,
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Internmedi ates 2, prepared by successive chlorination

and brom nation of derivatives 1, -22 W 2006/ 058074
wWERADLAFOO5/ 042455 are treated with PCT/US2005/042455

triethylsilylacetyl ene under Sonogashira conditions

that are well known to the one in the art Cyclisation

R R T
knSWHROHA 6% i theSitl Oythivagorlof iheinhaamd Zﬁynﬁshbss@mwenmds of
protecti

f int di at th.a t
Ay T T
foll RIS shbs w#deht ROEQIHNGS aftdrehedid@E 5 Wathiates! o THee

(0]

presence pal | adium as a catal yst, by ysing.the
forgusion pf desiipfivien is asieTrddy treptng B iodigls|9 Wlﬁh‘lﬂﬁ?fﬂ‘f #1¢ he

deﬁ&aftrves:r bk tﬁ@ﬁ@&h&é’bf'pﬁllzﬁﬁﬁﬁ abl &rdifkt By Vdhg @b Buski cdagligni C
acld 7. Finally, the tosyl protective group is renoved

maifrde thab@rs iwell daprem ini thart. Thecreastien Wgmieaabiziodnierie oft ep
bof\?g;} (307 glﬁﬂryorgg W&Q&v@fgro%b%&%%(/@d %dels;aa@ 'E!EndltidnsCI

acqRr@ng RBSoudemﬂNtemx) ¢ affdrdrepmpeu quStl"B?tl!IE9911 8 9
Re ts and conditions: (a) PdCl2(dppf) 2, dioxane,
59%%§%ﬁfbls(plnacolato)dlboron 18 hours; (b)
Pd( PPh3) 4, Na2CQG3; , EtOH H20, m crowave
|rrad|at|on 120CD hours; (c) 1M Na@H MeOH, THF. 1
ci Qﬂ J $@henehtsiﬁ§bove shoms a gengr s{et hedii_o
- fdrrﬂpﬁfepar'r’rrg Tlth “compounds |9

thisTgnventlﬁn Ri and R3 ar® a% Hgscrlbedﬂ%é+eﬁn
Boronic esters areﬁﬁprned accorglng to Schemg,l |1
sﬂép (a). The fo tiomof derivatiVes 8 1is achieved

RedaV¥erdts SrtdoR@ibde(aP P EFpfi:1divkdnb, NOAO Higkpi@sdoiko)diboron,
déerivatives 10 I n thek%aesence of palladiumas a

1 8dwm; (BPIRPhys Mgc@h DM AR/ IES, B!quﬁﬁa‘i?élff%%’nt K¥Cdr e

W% KNPMQD . The reaction is anenable to a
ho (%t su stltuted aryl or heteroaryl brom des

[01511] Ftham: Y] atiolve shayssyal gemr@ltsemtb@twgovgtp thapisiused fenpropaging
th(lzJ Q«?nquciuggssé ? %%@hédn 1 K" GORYLBYs h&cé%tl%%ﬂ |3 o2 defed

conpoun structure 9. -
esRBORY 95 Bﬂﬂidd R@fﬁfdﬁ!@w G@ie@beHESEp (®c Fiémréornmw qfai)enmthBrS

is gg)leved by trggtglg the bror;Ru%e 11 W1N|T3I%ron§33s{§r—hmu%% lb n{\lEh«]; 12 13

presence of palladium as a catalyst by using the Suzuki coupling methods that are

well known in the art. The reaction is amenable to a variety of substituted aryl or
heteroaryl bromides 11. Finally, the tosyl protective group is removed under basic

conditions, according to Scheme II step (c), to afford compounds of structure 9.
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Od 2g () Br~-NN+C OC (d) Br NJ + H2ZN-kJ3 R3
TAI NJJJT-"N'>J2 RBNNHH 14 15 16 17 S-1111' J3
wad2o06m580(€£) Br N R3'N N 18 Reagents and condPCT/08205/042455
(a) NBS, DCM OC then reflux, 4 hours; (b)
triethylsilylacetylene, copper(l) iodide,
PdC12(PPh3)2, Et3N, THF;, (c) ~BuOK, NWP, 80C, 2 h;
Sc i C13, Cl1z2C12, RT 16 hours (e) EtOH, mcrowave

irpadiati og) 120C, N m NGy 2;“ €l V above
a genhecal c_r_ouLe th t]is used for
pﬁ%rﬂzng t he caﬁg N's*p 18 of tR¥FSNTMN®Nti on when R3
s described heregi,n. J2 and J3 g_,orrespond to J as
def ned herein. Int nmedi ates 12, obtai ned by
drbromnatron of rlvatltéesl are Q ted with g
)i et | acetyl § und Songgaghi yaxeondi t |
—t-ha'tE | +kn otﬁeoneigal't?e\rt.+H2 v?
Cycli §%ttNonNof i nter vBdi ates 13 R es conpounds
of structure 14. Internedi ates 16 ar repared by
usi ng t & Fri edel - & af t acyl ati on ni? hods that ale
wel | known in the rt This reaction is anenable to a
variety of sub ~th/ ted chl oroacetyl chlorides 15 to
f or m conpounfi formula 16. Finally, conpounds of
f®r mul a 18 e obt ai ned by cyclisation of internediate
16  accordfin g Scherme 1V step (e). Scheme VX NR +
R()—|(a)RQ RL R3~N:6 NOH RSN NHH 19 20 21
X = Cl or 54 WD 2006/ 058074 PCT/ US2005/ 042455
Reagent s anq conditions: (a) Pd(PPh3)4, toluene, EtOH,
9OC 18 hours [0193] Schene V above shows a general
Reayantsatl canditiuise(2) NBS, PEMug¥Hthenrellgrehhauisn®) t he

ds, 21 of t
wGRRLE S1s86 Repal Do ARCH R ST Thir: A RMe ©
80bC.e2xi; €d) AHOLNCHL,CIprRINi16 hews ,o(e)cl"etﬂﬂr ati¢rowa2gradiations 120°C,

10 mins.

[0192] Scheme IV above shows a general synthetic route that is used for preparing
the compounds 18 of this invention when R is as described herein. J?and J°
correspond to J as defined herein. Intermediates 12, obtained by dibromination of
derivatives 1, are treated with triethylsilylacetylene under Sonogashira conditions that
are well known to the one in the art. Cyclisation of intermediates 13 furnishes
compounds of structure 14. Intermediates 16 are prepared by using the Friedel-Craft
acylation methods that are well known in the art. This reaction is amenable to a
variety of substituted chloroacetyl chlorides 15 to form compounds of formula 16.
Finally, compounds of formula 18 are obtained by cyclisation of intermediate 16

according to Scheme IV step ().

Scheme V
1 @ 1
XN oH (& RZ_ N,
“ﬁ TSN + R —— Tl N
R3NN OH RTNTN
H
19 20 21
X =ClorBr
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presence of palladiumas a catalyst by using the

Suzuki coupling nethod which is well known in the
W@eao6/034024 r eaction i s anenable to a variety of PUDDSIW042455

acids 20. Scheme VI R R5 X N(a) :x51 + s RN 19 22

23 Xis CL or Br Yis NR5, S, O[0194] Reagents and

gl B R s Wt 10

[0193] adicknieoYi sbove 8BEys Agdneral s/nmpmgsqe 8¢ krerved ek peepaing

h nth h
N e,
Cdighouditf Roucaire1hare dested Iwilﬁ d bbﬁm&l anid deri¥e4RG 20 the

descri b in Sche V. corre to R2
Pf??é’iméioﬁ}’ﬁgﬂ%’oﬁﬁc@m LD U5 ﬁ“g CPSP‘{“.g@Z%‘é‘%’ Vifie 1S
welUGlo®a Rhhk @re 2 2hé Radtha iPiRSans & Ofarieel ifddioutn aakls 20.

catal yst by using the Buchwal d-Hartwi g cross coupling
_}l@%}lzsc on well known in the art. This cross coupling

reaction coul d also be achieved bygsreat |ng compounds
19 with a 1 phl I q3522 i Byt he pte 1R0C of copper as
a catal yst X% g+t hg, U+rarn rea 1ign® wel | known
in the artR® | y conpounds of f®¥ 23 can be
formed by displacenent with an excess of the
nucl eophil e 22yginder mhcrowave irraggations at high
tenperature. These reacti ,Lons are anenable to a variety
of substit FiedorBiucl &GPFR 1SS 22. -25 WO 2006/ 058074
/ 05 C r 88~N
S S L T
K;fQZ)3[\h1NbEen@n© Hedhings or microgOR imrgdiatoss 18RO\ Bows- R3 N N

[O%E'g_I S%ernzlg V%gbowgsﬂowu(a@lgral synthetic route that is used for preparing

the compounds 23 of this invention when R}, R?, and R’ are as described herein.

-Y-R’ as described in Scheme V corresponds to R? as defined herein. Compounds of
formula 19 are treated with a nucleophile 22 in the presence of palladium as a catalyst
by using the Buchwald-Hartwig cross coupling reaction well known in the art. This
cross coupling reaction could also be achieved by treating compounds 19 with a
nucleophile 22 in the presence of copper as a catalyst by using the Ullmann reaction
well known in the art. Finally compounds of formula 23 can be formed by
displacement with an excess of the nucleophile 22 under microwave irradiations at
high temperature. These reactions are amenable to a variety of substituted

nucleophiles 22.
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O" O ONNS (e) R N(f) 2 N RB~-NNRINNHH
30 31 Reagents and conditions: (a) CuCN, DV, 80C, 18

whewss580(b) KOH, EtOH 30% H202, 55-60C, 1 hoRCT/USIOP5/042455

Lawesson's reagent, Toluene, 110C, N, (d) EtOCH,
reflux, O/N;, (e) EtOH, IN NaOH, 12 hours; (f) EDC,

Se t I , N(R5)2H, RT, O/N. [0196] Schene VII above

general synthetic route that is used for

preparigpg the conpound % of this inventignyhen R2,
8 NR{R5 andaJ arega ri bedbher eig. N
Inﬁe; I ates 25, pr pa &Y by reaction ff JfNe brono
BhaNogNes 24 with FSppér Nyani de, areRpa dlly
hydrol ysed to derivatives 26 in presence of alkaline
per i de. Derivatives227 are formed by pgaction of
conpounds 26 with Lawesson's reagent. The CyC|JI sB |on
of conpounds g? in presence of (3- ket oesters
| nt er nedi at es The r@acbl on is nabl e t a
vaPl vafi ety Wester After gonl A of
the est e der fvat ve 3PRre for med upl i ng
reacti o st pl-well known 8 one of Skl||R art
-26 WD 2006/ 058074 PCT/ US2005/ 042455 Scheme VI'1 |
R2 N(a) RRT" \ O N+ H2®8j4 R3 | N HR3 N9H 32 33
34 OHOMNM (b) R N4 (c) R2NR3I\!HR3NNH35

36 Reagents adeoondltl ons: (a) i) )P0C13, 1 hour;
i1) oxidation b |, DVF; (c) 2, ,opyrldlne
[0197] Schema, L above shows aNgeperal synthetic
reyte that isY edfo repapl
@y A2 N M P D$Iﬂ%:2/
E > N N
RN N
30 31

Reagents and conditions: (a) CuCN, DMF, 80°C, 18 hours; (b) KOH, EtOH, 30%
H,0,, 55-60°C, 1 hour; (c) Lawesson’s reagent, Toluene, 110°C, O/N; (d) EtOH,
reflux, O/N; (e) EtOH, 1N NaOH, 12 hours; (f) EDC, HOBt, DMF, N(R®).H, RT,
O/N.

[0196] Scheme VII above shows a general synthetic route that is used for preparing

the compounds 31 of this invention when Rz, R, R, R’ and J are as described herein.
Intermediates 25, prepared by reaction of the bromo analogues 24 with copper
cyanide, are partially hydrolysed to derivatives 26 in presence of alkaline peroxide.
Derivatives 27 are formed by reaction of compounds 26 with Lawesson’s reagent.
The cyclisation of compounds 27 in presence of B-ketoesters 28 afford intermediates
29. The reaction is amenable to a variety of P-ketoesters 28. After saponification of
the esters 29, derivatives 31 are formed by a coupling reaction step well known to one

of skill in the art.
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the conpounds 36 of this invention when R2 and R3 are
as described herein. J4 <corresponds to J as defined
whegoeisgo74 nt er nedi at es 33 are prepared by a Vi PGIER®N5/042455
Haack reaction of derivatives 32 foll owed by an
oxi dation towards the acids 33. Internedi ates 33
S reasé with amnes 34 follow ng Schene VIl step (b).
= ction is anenable to a variety of anm nes 34.
The cyclisation of conpounds Q@5 g presence of P2S5

affo he desirgd derigafi vgs 36. [0198] ble I
bel o s data_f,or ce t g Ny exanpl arly unds.
Corrpcm nbers corr esPONe Eo t hose conpounds

depi ct ed |H”Tabl e 1. 1H NWR spectra was recorded at

400 MHz gsing a Bruker DPX33t00 instrunent. 34s used
herein, the term "Rt(mn)" refers to the HPLC
retention time, in mnutes, associated w Jhe
conmpound. Unl ess ahdt w&e indicated, thnﬁ LC met hod
utilizgg to oQtﬁln gpored retentlo Pine is as
fol | ows.Col S c8 <‘,Jol umT 4. GR% mm G adi ent :

0- 100% acet opps +met hanol 60: 40 Nris
phosphate) Flow r&te: 1.5 ml/mnute Detdttion: 225
nm [0199] Mass,spec. sanples were analyzed on a

M cr oMass QJatti3 Mcro mass spectrorneter operated in

Realt»éﬁgé £dVEaRIe: W § DMt POCLY S Bo@Yiij edatiah (1)ITD]; DVIY\E)
/U82005/ 042455 Table Il Conmpound No.

Pofgrpyridits) 1H NMR Rt (mins) 1-1 310,312 (DVBO d6):

[0?97? 5 'SZhélée (Iﬁﬂabor@ shojag a%ens%al:!s%tﬁetibfio&t& tat ﬁhsed&oﬁﬁreﬁahh'ﬂg
2 360, 3 % l(I MeOH-,d4)
thezccm@ognd}@qoé Fllns @yentlm “?en 8 %I@ RS argas dogqribpg hereing ). 3 90

ein2 e atés 9¥ar ret byla Valkmeier-
co&gg n&égt%éZs @é}mZdng}(Q i h‘lt rﬂ%dl t6 ?@aZp alﬁ%g' _Vﬁl)s

HeaMe @ertiph)of dq_nvpgve_s 3Q(f014c3‘fqd bd)an ogldq_tlongovygdssthg 301(1&1% qd)
In?n%%i a}fis rgfc't_kvgfl étém% s 39 onSo@gng(S%ﬁ!:méP] a s%pg% (T%E'reacﬁ’()m is

81 7.49 (2H,
anmnabld to]alv&e@O)f @hirks 34. omycmtlorgof%n@owgls @Q & prﬁa)ence of

P2§5 gf}orgs tﬁe desired derivatives 36.
[0198] Table II below depicts data for certain examplary compounds. Compound
numbers correspond to those compounds depicted in Table 1. "H-NMR spectra was
recorded at 400 MHz using a Bruker DPX 400 instrument. As used herein, the term
"Rt(min)" refers to the HPLC retention time, in minutes, associated with the
compound. Unless otherwise indicated, the HPLC method utilized to obtain the
reported retention time is as follows: '

Column: ACE C8 column, 4.6 x 150 mm

Gradient: 0-100% acetonitrile+methanol 60:40 (20mM Tris phosphate)

Flow rate: 1.5 mL/minute

Detection: 225 nm.
[0199] Mass spec. samples were analyzed on a MicroMass Quattro Micro mass

spectrometer operated in single MS mode with electrospray ionization.
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(1H, m, 12.75 (1H, br s) 1-82 359.7 3.48-3.60 (4H,
m, 3.76-3.89 (4H, 9.83 m, 7.30-7.38 (2H, m, 8.11
W@ 24d6/058074 8. 17-8.30 (2H, m, 8.48 (1H, br s),PARUSD05/042455
(1H, br s) 1-83 274.6 7.21-7.30 (111, n), 7.40-7.49
(2H, 9.67 m, 8.10-8.15 (1H, nm, 8.44 (1H, s), 8.53
1H s), 12.64 (1H, br s) 1-84 252.6 7.10 (1H, brs),
e g (1H, brs), 7.75 9.04 (1H, brs), 7.83 (1H, brs),

cémﬁ&mh{%' SM+1%€est 0] (AMMRrs) 5. Uses, For|rRd (atinsp
and Adm nilstration [0200]1 _As discuss &

ed—aboV
preként invettGBA pf RWMERL%ohBoUas @hat) 4

re

i nhi bitorsg
conpounds

of prote
are_usefu

B 1Ri8HAsESL Bnd 3P HIEL tShe

present

BAGHH DB 6 (LFRAY rent of

diseasegd

di sb2ders,
to an aut
hyper prol i
I mmunol ogi
anot her as

aed, ¢énd
oi nmune, |
ferative
cal | y- medi

pect of tf}

(VoPE-dMi1c P8I, (Bl h
i9ea8e7d0 @H, m), 7.80-7.85

n8.50r et i nvent i on,

ABDAHEEHr g, HBWI.PY £t
QB )07 8@ 898 . 2Hc mdr 8ffrg

ot 110t 6

ive, or

ly, in

pharpygaceut

I cal l-y acg¢

@deahldd).c arpas3tt i(Bils dar

e pPébvid

ed,

wherein th
compounds
conprise a
adj fIggnt o
conmpositio
addi ti onal
thi i; 2 Mnven
dlsease st
t r eat nent

met hod -2
CUTl S€Ss

treg?%ent

compound of
Livant i-on
the“Sever
a prolifer

t he
y
er,
5, 1082se
e Oor nor
aspect 0
| ggA
ed by
Mi ch
D

03 gpUC
of a

ese conp(
as descrif
phar macel
- vesu gl e.
ns optiong
t her apel
OBsg £l at
ate 1N pa
M th a pratg
B WD 2006/
JUH%JMBt Tl

erapeu
fornula

at g

WL IR
atlve di sa

rative r~||
— T CAC | V o

DSI75H08TS(1Eoad) 7.687 A0 Y215f
el THDER60N (2FRNal), 0pHe GHA
Idi), @0l (YHAO CR80 @Bl & carr
7136-T487 A i), SeITenz (TENnt
nhyy 8. BOLB 14b €7H, GO0 R.61-8H90N
(i, mgenys i, 82611 One

UL DeF(4PERN B7E DRI UERA]
ltxﬁ)eﬁfs@ 71308 H, |r§) 8'1'1 em at

qglsnn' @% ggsgoos/ 04255
t&x) 1?)?81 (

iH TEX0-7 h® (HEE
iﬁq{d gmmum
Q&h, &f o
§1§ 0% i
& d%)r,

—h

ng
bm

this
lf br, a
nn n?
ol

séf(
dlSOfd(

nmlrndﬂgen att UI frdre—di-sordet

condition associated with organ transplant, an

'U}EJ FONBLE Y ol 3@hE8strarian | mrunol ogi cal |y nedi at ed
|sorder a viral disease, or.a di sord )&

[030Q]; e discussep Abaverige Presens tngﬁmoafpr%’(gcﬁf ﬁ?’gﬁoélpﬁsnt&att 0 sai d

mﬂl@hbﬁ B}" BteGOIRRA) dnPihus BEPRSnt b@ﬂpcﬁﬁdi 4 8sefulY@rthd on.
[O ?n one_enbodi nent,_ t he, net ho rtlcularly

trmm |of digrasasy dsgrdeay) and gerdisipag inclufme,but H%{Smi“%ﬁd to
aﬂlln(fﬁﬂn@t ﬁi‘ijangﬂat&g) EprefiRrdlive, 3 hi i BlifbRAtivodisaam afaa or

1mmunologlcally-med1ated disease. Accordingly, in another aspect of the present

a

invention, pharmaceutically acceptable compositions are provided, wherein these
compositions comprise any of the compounds as described herein, and optionally
comprise a pharmaceutically acceptable carrier, adjuvant or vehicle. In certain
embodiments, these compositions optionally further comprise one or more additional
therapeutic agents.

[0201] One aspect of this invention relates to a method for treating a disease state in

patients that is alleviated by treatment with a protein kinase inhibitor, which method
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[0203] In certain enbodi ments of the present invention
an "effective anount” of the conpound or

w@basossoeut i cal |y acceptabl e conmposition i s thedT/E8®05042455
effective for an aurora or aurora A nedi ated di sease.
The conpounds and conpositions, accordlng to the

met hod of the present .i nventio dm ni.stered
COTRISHEy A RIS B 2 B3R Hh@feg PE BWF% ‘3???%‘% 12 3‘5{
eff&iivE Ghab¥if of PEorifcRAd bff8r@ila L.esseni ng the severity of an

aurora or aurora A nedi ated di sease.. The exzi\ct ano

r eqinpther agpact ofthis {veRtiomrelais A metod of fspiing or IssshEedhs, g
se\gﬂgt Jf% dsfs% o? Sondfds sel@dfﬂéﬁ H&he 'bﬁihfé‘rmlcﬁdo%r Qfcatdpe

severity of the infection, the
dlSplaﬂpt, amamradegageeattve dispreryprlanteimmmgidHPEier acPRhtionand t he

asspklgt%d w1tg; I?)gg WA Sn ﬂlfﬂaﬁl!ﬂi tdrPUBHIEO M fi’r[rﬁurfék%fcﬁflﬁb' y

or mul sage unit formfor ease of
medthtednifistdeatai leal disedsau i f mpridisprder ingangtiens. comprisiag thaisiep

h
o SRR SO Syt B
[030aP 044 Olﬂwnlﬁﬂmleas ﬁleomthmﬂos a@acularbt uspiyt frit traating galisease

herei.n refers to a C it of agent
staéeptb?tdiﬁl[eg{agedig Ithetlﬁg QP %‘[Ifﬂgﬁ tor Yof a'gﬂe&tc{rgglﬁléa It will be
[0203Y e s tQadh emﬁwmaro;f tnelpmsemthmvenmmn "dEfbdtive amagys” ofthe

th d t i
copgy S}gﬁ? u n Squ%ﬁgly &‘éc(? 1'8 cé@gg%tgo ?\ | oﬁ%? 45y ectlve fogl an

autdrd & dirdri @ sl difeaso e cdil’ﬁpbtmési anjduwdopesitions Tdueordmg to
specific effectjve dose Iev articul ar
eregg% g

thepRphe B 7 PregLARTERIVY begtd Ay Zricerymg Ay
roht@ 6f QinSinisiélod ¢ibgive e t@htsrE wssdﬁﬁigl’t@e ielveiﬁtl eﬂan aamfa bhe

severity of the disorder; the actjv tf{ eC|f| C
AUEQE teshditeasfe dhe prast aragput TeArEed gL YA ) Hbds fﬁ‘g Poyed:

suBJQ& @ndlﬁ%’&{ythe‘!\@ﬂe&l% agd) A€ pehkraheslditidn of X ,sut@étiﬂ, thi et of
patie time of admnlstrqatlon rout

soviy Bt idttiom, theefcnia ae<gh 6 REeRe Pt BHDPORGnd e o
Th% gb‘lﬂﬁs B BEstionaReprEtefa8lyl fonlited MIobd8 @k EIHn; for

used I n conbination or coincidental with the
easqﬁ@dmmst@@m)@i@nﬂufé%W@fé‘ﬂsag@m@ qertria ephedipeats, P |
co QMH i & Iheadimdh Ql@t!ect%ﬂr ﬁxhlb-{p&urBﬁrﬁa)telﬁ %ﬂaﬁ‘enatctwmas > used

means an ani nal gre erab a manmal ,
["Mt Ble@mesmy‘dasaa@mﬁom o leee%mﬁgswmphyswaﬂy

dlSCI’CGIé lLlJ %g %&%ﬁé@?ﬂatﬁg Q)ﬁ aﬂ!ﬁ‘? toats‘ett{'e\ﬁehy ItQ\flll b ﬁnderstood

se Inhibitors, for exanple as
hoamwm axawthc ol Idalt}mssge crfal}e @mpas%;ae@ cQmPOgitioRR! hePreseRio

e VS
s o s AP Ay AP e g
maﬁtal Yideentr TAF Basific effettiveidbse level fuy viypearéatla paganaomA.
tern in,vitro a Sa uant,l t.at
oS g P AT Y B BB B ISP el
arfl tﬁé’l@ﬁleﬂﬁy of theidBbidbe Hielaﬁ@vﬁyhé thel slplmﬂm d:ompopnd amployed; the

bi ndi ng, isol at the inhi.bitor/auror conm
spagifie FWPPﬁSHtj’n R yg Q%OdV &8 f&%‘bﬁf 1@%@’?&“ e él“'@“"}d
thE PEHNA GheAtiEOMMBiniidiétAR R ¥QE bINRINtinivdHeion, anevate bihehbxbtlbmofs
are i ncubated with aurora A protein Ki ngse bo nd to

thg gesificreampevndsamiyed; thodueon el &AMyt 6T ased
cEhRHI B L oindiMAEE wRH B ¥P&BL dofoukPdiSyetl] 2 Iike GFfdid Se

a conpound of this invention and a pharnmceutically
welt kepytib|tee wedial aits. The samd iPAdpnE @as used herein, means an animal,

preferably a mammal, and most preferably a human.
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one enbodi nent, these pharmaceutical conpositions

conprise an anount of the protein inhibitor effective
WO 2006/088a74 Or prevent an aurora or aurora A nmedPEr/Es2005/042455

condition and a pharmaceutically acceptable carri er.

[0207] The term "protein kinase-nedi ated condition”

as _used herein nmeans any disease t her_del et rlous
(0285 i TP 6110 ORACSATRO BB AR S DR R By o

aufdRd &-inhebhedds, GRN B k@RS ih Oz@rlouﬂerwo\@r i @0&Hl1 Hole N BErb QdRays
aut oi mune di Seases, inf | ammat or%;aa di seases,

ingjederastangyihetdetarmineritivit oreefeitherihs Kinasqpetiiy o5 ATRasscer |
acfif | QURRE YR AdI 'Agt@ﬁ%%n vifth |a§s,ra9§/qtﬁﬂﬁjtat@§ﬁer%ﬁlt¥ Thee
m **cancer” I ncl udes is not limted to
1nlﬁ1blltdr<m7\bmg teamere rﬁsandbnaad@ﬁneaw% vﬁhet@fmﬁlﬁlab@h@s@at e;
ll'lhlﬁ§t I S %%rl]lll(f,ll?gz Eeslai%gﬁ%/ th[a Eﬁ%t’or/%lﬁgl%ggﬁ&ﬁﬁi AnﬂrdXQﬁmmng
thdxanatno aﬁ:laa_inbtabdw,ound, oniy, rumpngiepmmmﬂltlom pmenmmt wheggr upey
ml;g%éclﬁ% grg :irgc:uﬁzgt%vﬁt@ gl]?{lgéa ngiolemclglrl ase ﬁgﬁ% to Ilﬁgcﬁ% radlohgands
[0268 N e belinpatehe thyodineht, thee b]ilarrmhcaaluucad: acumpcrsmwas comprise
undi f f retlated carci arci no
« Sttt i S B o Bl SRl b hieR O Rorqing g,
or@@frtlbbdﬁﬁﬁd ﬁtd ﬂﬁﬁbdﬂliaMﬁéM1cﬁlﬁ;®§g>g§®ns Icgﬁhpﬁge amagmummfm. e
el.oi i sorders oi i sorders inyS, ..
A Bl e LSO A Bt PP Y S AN LR A B Singigion
anHQQﬂa&ﬁaacémiéﬁlly acRéptIearies el | i nt esti ne; coI on-rectum
i ntestine, rectum %‘gr ai_n. and cela ner vous
W%%t eﬂ.?he tefiY PrRigiR&iRasc mpd¥pgortHiont- &5 e mlaeaﬁéa’?yat ed
diS ARk deleBBoud TBAUIRGH 18 whidiRIGSteAKYnagk i‘é %ﬂ@\@n @playai her
del eterious condition in which aurora, artjcul ar
rolpy 1Sgeiaconditions joglydRn ithop) lwtaaon’raaﬁoénm%&qﬁse& dPiargRory
dibda&ds %ﬁrolc‘!}gutali‘ 8! néuidﬁh%e%&ﬂa@% di$caRE anseh Chrdsva&plian and
reast cancer. [0209] In addition to the conmpounds of
digeapes, dlieseyrind @shmph Bhefare (peneea] ingludescldsstt Bmited to the
foﬂg&li %%Eﬂc\éﬁsb&ﬁst I%Qx‘}f &%ﬁg{m&ﬁ@ t&ﬁg%ﬁ%%n ¥ S
Ion A be e onpositions to
esppkaalls bary eh@hstanﬁe n%@ﬂféiqn@e ﬁﬁ.omﬁfﬁb gkin ksmtepsanghomagz g
5
‘“y‘%h ﬁ%%%éog‘g %%Pﬁgﬁ g ce pté{) ?ﬂ%ée%la\}g%ﬁ\% gl]cgf?mr% rlgn ru
ad’mmlr&nm bgieacotas edtnoval papcratse adenadsiranaseg; thyraidf 1cular
catrﬂn%ma Hefglwc,-,waa%%car 119&&6 ?P%?ag%xn&g&g% %Iénagmﬁqgrmam
saltc&ﬁ:ﬂapblﬁdhdex car&nomp;dbzleecandmonm adibdiangpaseigeh gidneli ¢aegndma;

in un f. . t.hi :
AR o SRR Bedi i PEEER ey 3l
plRayrixi (6ral) Alip, Yorfgaw, aiinth, gharynxa tinslbintestineg coldn-tgBing lapge
those t hat i ncrease t.he bioavail a ‘g{}l |t of t he
TS RS0 ERG BDY: BFaiR ARdioentia] ORT P HREN? Orrpounds are
[(ﬂdﬂ]‘ N tefne Baur6ra anddaktddenhditién”gas usey hatih @shibng diseasabt y

adm ni stered .. conp to be nore, readil
PR RO E iR ah Th aHoEn s e T giars) Famonpgblay 2
AT §Rh SRR R Idde, WithiufliBBita] cag @V R@dhtagesbn 4@l geast t he

brain or |ynphatic system relative to the parent
CHei es.

[0209] In addition to the compounds of this invéntion, pharmaceutically acceptable

derivatives or prodrugs of the compounds of this invention may also be employed in

compositions to treat or prevent the above-identified disorders.
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[0211] Pharmaceutically acceptabl e prodrugs of the
conpounds of this invention include, wthout

wo 2ovbsHo7HON, esters, am no acid esters, phosphBECBUS2005/042455
esters, netal salts and sulfonate esters. [0212] A
"pharmaceuti cal | y accept abl e salt" nmeans any non-toxic

t t..salt o cQ u
030, & wifpdegflicafaccSANAL e RuC TR S
phaﬂpabhte:ani aqaélﬂahldssaﬂtgeste@ sahef arckstee ot d>t1;1ermlenvamde pext | y a
conpo this i,nventi on or. .an |nh|b|tor|
SRR e myemiod ottt Seonatis e et heRs steBor ©
prbﬁﬂﬂig dlt!hbrl ddicbiyf drlitydiready, Ia\(:emﬁ@.‘tnab)@thut iBvedtion 61Sandtﬂﬁb1tor11y
t.here nmeans _t hat msta %e or resj.due thereof is
aCHV%BletaBﬂ“? H'HP%?‘tedPef - Hpptig 'f“&% V‘ﬁfF%F%P’ﬁ“YﬁS ﬁé%’@gf“[gf)ﬁ?,]

thERARATRERIAL ﬂi@bﬂo)(vaﬂ%iﬁ@tcﬂl H‘leQ:o bir’ls 8f mlswehnmlm suth
the art. For exanple erge et al_., descrlbe

cwﬂh%@&ﬁ%wﬁwd &b%%’le’é%Pé %Pléogvm&artj@tﬂéx dmpipistgred
cmﬁﬁ@&%%&@emﬁgﬁ NGBS mt%%KJblo&ﬁ or Jvhﬂeﬂ enﬂaﬁé‘@ddﬁ%@b@d

herein by reference. Pharmaceutically acceptable
the pareat compeyne te d hiokngirgLetParthpR! (p-By B bFaihoY 1W@P1E?d’é t hose

)%éﬁll)yqu %%@ﬁ%ﬁ&}bﬁtﬁg&%y norgani ¢ and organic acids and

ases l'es of pharmaceutically acceptable,

[0RbHt o%am@sut@caamncwtdﬂe prrrugs eff the cagppourdseif thiningertien
pr=te] c

B T U e K

sugfionade estats. per_chl oric acid or with or gam c acids such

[oifz]acﬁt‘ ?arx%%eqmag§ %!cé gtaﬁl%lsgl't H@An Ia ﬁme s§ftt0§rszgf:of an
ric aci cinic oni ¢ acl

eslmy ufsa mgnmmhé rof nheis hm@aumns thelt, |upom iaémamatrath:to agedigient, is

cagwgl?l ar ?‘HX‘FW% %n cthr 2l ;r EF %Adlre npall ceqsl’ngp%]:m Bltl tk%géx%gﬁgﬂ (?r an

inbiditaig aetivehanaetiesu Irésmilathereoﬁl Auhdedhﬁmnbllht ydrmt"m,knbnonly

o EI REP O AP Sl RS e eisyp drsokiseto

axﬁhhmnmlaﬁamafaqxotémmsee fumarate gl ucohept anoat e,

o BBkt el R s a0 Ry PO AP, S
M: Bdrgde} 20 Q@cﬂg@ﬁgﬁﬁnﬁ@ﬂ-ﬁc@@ 25ptEkl2 b5 in detall inJ.

hydr oxyet hane fonate, | actate, mal ea rral onat e,

Plgtnaesvbiel| Srisnaee-d 975 06n L ipeorRamaied hergp 1’@ CIffiCGot i nat e,
PHthﬁ&ﬁﬁeall? %&eplable sHIR|MBRIBmpAGaL bNdisSavepdsrSivthad @ose3-
phen¥r propi onate, phosphate, picrate, pivalate,

desive emtvéableslapligew a%de(’fg@!i‘b%ﬁl fdbasey| fate, tartrate,

(o4 CE%?JI(% of b%ﬁ%ﬁca@l@ (ACééngﬁm&;Xﬁ: acfdlda8ftioR sd1dSre
such as oxali ¢, l'e not in thensel ves

sabih of #FpERine BOap rqrma@ w@bmma@w wly sued ag pyslrespéaticiaidy he
ﬁg@&%ﬁtabﬁnﬁﬂsg@ﬁktﬁd I;M a@@aﬂdryeﬁ:&lmﬁg L&k %ﬁgitﬂ organic

talni ng t orrpoun i'nvention and their

aqidresuplnascageticrmid, gxadic eeigt midkie aadi tertartgcdicidi gmicaidt yiceinic
i BhRbon bl ?@' asyﬁegdotﬂier L RAPLRR g% it G gﬁcﬁj% idMbige

[0225} hFuréteatxafmpley of smtab}n a&d wal)s, indwdeandtaten adipdteNd £i@te A

| kvl )4 h
a%ﬁlg%{%)rbﬁpzfét[ei eﬁlzeé)fasug% at% tJat 1% ?)gate cl aé %’:a!m?p SoraEte €

camphorsulfonate, cyclopentaneprop1onate dlgluconate dodecylsulfate,

ethanesulfonate, formate, fumarate, glucoheptanoate, glycerophosphate, glycolate,

hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-
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cont ai ni ng groups of the conpounds di scl osed herein.

Water or oil-soluble or dispersible products may be
wo@bitalosseds by such quat erni zati on. Represent at | ReT/ab1085/042455

or alkaline earth nmetal salts include sodium

l'ithium potassium calcium magnesium and the |iKke.

Further pharnmaceutically acceptable salts include,
hydiperriasprubpnaiaastate, %Wﬁ%x@@oﬁaﬁﬁﬂfﬁt@ﬁ?suk hary

na ﬁ{m@éﬂewﬂmﬁe hi@RhA18 nikld, ORSath Palkshtd) pédligate Cpétsmfaemns
such as hal i de, dr oxi de, car boxyl ate, sulfate

pherryinseiianate, ph@sphaéq Bioraty, pivelo, Rwl%w,f%waé@ APRFInaley |
suliﬁé e Rak! 10L)Qd%&tz]to g%iﬁﬂ%ﬁédaﬁ@a!té YoB&CGERE ARk iasCRhld, er S

at nay e used hese pharmaceuti cal conp05|t|ons
whila mbunehenmahemnmcuticalm acseptable, mag e explospdyarthe

pre l r%ﬂl)ﬁ] 8t ﬁg]altﬂlsléﬂh nﬁmeﬁﬁ%%{t@&t ifiob aﬁx&fgttﬂé Ebmpahdd B e ot ei ns,

uman serum al bum n, st ances such
m\aathnimslplmt mnna@ngmalﬂbeaccgmtm @ldi@dd@t}onp@ﬂlt%s sium

[oitg%b%t g_)/m ggﬁaér?a §s m”lléé “a{n?a%orﬁ&%lf(é‘%? &1{1&9 and
poﬁt@ﬁﬂﬁn} al“kame(ﬁaﬂmrﬁﬁl e fmetgec:sudn)s adingnivhyagd dF 65 4 alky1)4

hat e,. pot assi um hydroge hos e
sl eshtioh RS E Rt BeuRfiaPOSPAg bisic a8 T
cohthinGigl drédls @f the @bmp/dumyd disqdysed bérenio Wéateroe bilmblosle obased

G NN R R INE T M

all&ﬁhé’@iﬂhyrh&ﬁl%amhdlﬁ&é)ébcﬂﬂmyh@xﬁm pb@sskum, Ralcyife hgnesium,
pol yet hyl ene ycol d Wwoo| t._ﬁq%éﬁ&hAddltlona
and gherifie e Fusthee p e 5%?11 ¥ a%‘i?eﬁblﬁ§alfsd e Whey) RPN
noftdkIc@@fnoniih a{uﬁtgﬁ&y%ﬂﬁﬁbﬂﬁn a8 BmSle@hEdhs AdtcheP afiag O
starch; cellulose and its_ derivatives such as sodi um

copnpiRNeyPHE a8 plideehydipides carbeXyiate: sWfaiG, PREBNAG 4IRS, | ul ose

1o@&§ﬁ@i§11foﬁﬁma@§dsuﬂf&ﬁ&acamh malt; gelatin; talc;
exci pi ents such as cocoa butter and suppository waxes;

[0217] s Rhaeppcawficalbnirgeptailg cardess thahweehe Wed in tesef | ower

th{TJlace ﬁ:ﬁ%@%lhms%dlﬁ’cﬁ Rt bas are HoP f1ﬁht9d fo, A @xchﬁ%né?&e mal ;
propyl ene gl ycol or polyeth
ahgmymml stearadsy, lﬂcshlwewna@owmswph 1 lnag serpg a&uﬁyn, buffer

sup S i ARl BB Ro5 R UETs R, BRSRER T

gl;deum nnmmhydfrsaburau@ veg¢tgb1¢| fasty acidel; watpyr solieor-clactelyigatsagh
|scton|c nd
as Fgﬁo ne sul%z%l llgc}lulglo n%}%gé{llﬁe V\g(F}?ss )C/}Jdﬁ%le&glmr%bltlaéil c
sodmmlﬂﬂd)riﬂeezma,liatts ccalnhh@l snlnc:h ngegnesomi t:mlicagmblyvswll fate
I g agents,
PR RO ehee (S afengon Bl ededihls
cafﬁoaymenhmgelamke, gmgraénymersgwa@e,moﬁyethptee&poly@tylpmsleaﬂﬁlock
I OXI resent in the conposition,
P %fdpﬂﬁ%wgm?EQC? Wﬁﬁfgof the formulator. [0219]
(0218 coameSial &xaRpledinctude s@aﬁﬁs&ﬂﬂﬁ ad 1natesal gladvserand duerose;
adm ni stered or al |¥1 %are g@g% (P%%%nhal at i op
st%rﬁlpeé}suclﬁgﬁp@acﬁr%}\ oeta s]taﬁc > Gellgse gn r[ltrv?s such as
sl ARbdxymethiydelAtotes bBYINRIHNMse AnQlCEIRIE iabdAi€ Eplobv&lere@ r
via an inplanted reservoir. The term "parenteral" as

tragaeqntly apalis gelatie falfe BXcTRieME SHeh ABERTEa bYtist ?raﬂ\ﬁéﬁlaﬁigow waxes;
oﬂsr&glﬁmﬁﬁﬂt 11, cottBdsk oil; safflower oil; sesame oil; olive oil; corn oil and

soybean oil; glycols; such a propylene glycol or polyethylene glycol; esters such as

ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium hydroxide
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articular, intra-synovial, intrasternal, intrathecal,
i ntrahepatic, intralesional and intracrania
WO pjoeossonn or i nfusion techniques. Preferably, P€T1©S2005/042455
conpositions are admnistered orally,
intraperitoneally or intravenously. In certain
enbodi nents, the  conpounds the inventi

b
QRO B iy SEiny 51 BPEATE MG Aon se TS| o

so1ﬁﬁorﬁ @mgi alnBil a ﬁ%ﬂwpﬂa& BBl EBnTBY Well & sihdmeh-edxab! y
from about 1 about 25 ny/ kg, .of subject lﬁody
compitiphet lupréantg agc aéﬁ@dﬂéﬂ’l lafmfléulfai%@é@ I%aga%&umtsfsafé £ 35 P

as E(Ki@ﬂ%‘%}ﬁt@ q?lgﬂﬁfsgaa%?x% IcGatBEfaBGts, swdddAitle g BhRkihg nd

nje e conpositions of this invention
perfeying @ gendy prReUrsAtiyes md@am&mtf; cap alpebrspretent mHks e

si on ding to techniques
Coﬁﬁ&ﬁﬁg “”?%%ﬂ§¥ﬂgﬁ éﬁgﬂﬁ%§%P&ﬁ%?£perS|ng or wetting
[0219¢ N The amﬂposﬁmspeﬁﬂid: pigseatjamension Tiag b administer¢dyraldt abl e

eefRp e Tl PN o o, AL VS0, Bl "

intfﬁciswemly dntrspetitoaedily, donia arcixmpinpted ressrvairs dbeiteion i n

.1, 3- byt ane the accept ahl ehj -
PhBhe “Seﬁﬁis&emr@o%% SHRBIBS ey eﬁ%‘%é‘?‘&ﬁ%‘é@? e
artflatih@NsyaBdal, Sdigeinal, ﬁmluhwn editabegiade, intsdésirinloand | n

addition, steri

i s care r [
g B4 ebipn oo PRI SEReURRa (i o
ad BRI RESE oraBNYintedpantnédlly & indkventwy. g cenmh elylbﬁﬂlments, the

i ncl udi ng synthetic cer
coRppHEls o e FVERIe) RIS | Pliagy b %“g‘?f%‘b?’ sidbie
1l dr4BLc VO3 ni/Rs ﬂé%%wsoln[g/ﬁé‘tﬁ\d @fe@@wﬂaﬁbﬁnabeﬁt 1 mg/kg to
I nj ectabl es, as are natura

abgwZS et of chyb%é’é‘?&hé@?rélabl opg or mperinges 2 gy~ olfpip o

th@@e%h@cith@x‘abeuu@%ﬁ@&' ally in their polyoxyethylated

versions. These oil solutions or suspensions nS al so

[082Mt dSterilginj ft%ﬁ‘?@-f@ﬁ%ﬁ of tha cosmetitiens|of Ebh% inyentigp 8¢ P ant |
| MRS EorR ma§ b ifbrdHulatdli 0GR iRE NY

%Ogavﬁﬁcﬁ%ysﬁc%ﬁnm@%e Sused in taae for r?uall ation 1o

to mwnnwémown &l thg art agine ﬁ}tlfablp dispsing ar VOHRGS28eRE R ng

a st finjectabl

oS 020 AR 0 et TS

sodimoh St fugpangioagen tlgl—@p{wmamavmll[y@memabgp dilgent pyyolvent, for

G)%lglﬁ‘ /aggsso utlonglgli/ }Jﬁ.ﬁg&ﬁ 09 U%‘%g thg Q&?‘E&ﬁé %eﬁ%]h&hld@ﬁﬁents

e nman re (0] ar naceut 1 cal Iy
thmﬁ@me&lﬁlpfhos@d biedyatéri Bingels solntiot m)elnscxﬂ@sca@dnmmhi@rldmy

q?lft{fai gne desft?org? &f}?{%?l §lllsr &9 %%exg{onal yo{ {)}%td'agg solh g 6]

or al I on I nclude,
s@pﬁndﬁ;genddﬁﬁn |1chtlileﬁurpﬁse, anyfodamddicedioil may bglelaplomlt abl e

| si ons, n1croe utj.ons
gl dngy ek e oan FOoASD et STl Bt
s Q418 WBihtivdshiee lhdeﬁﬂl ixCthel pﬁngalcfnaj‘f irgedtables, asauind waturali ner t
di luents connDnI% used in

phapaagsracallyapesptable oz arh as ﬁim%‘ﬁ?fscast%?lb Bfﬁec’fﬁ%a‘ helent s

& lafld fvb@ions. STERe 83 stk odusstsibas mS}Oailfcfxm)yltam a
P ?&gﬁﬂ?a Vth Iscarbonate et hyl acet at e,

logg-@bzﬁ@ plcolyé ﬁgwnt PleHsnsEeR, suls}p Wtéﬁéme M luIOT % similar

dggér nS WD are SIIREAY Lie@ ﬁmglfé}%ulaﬂbﬁ 6f fHafnaceutically
ticular, cottonseed, ?roun dnut , corn,
acceptable dosage forms including emulsions and suspensions. Other commonly used

surfactants, such as Tweens, Spans and other emulsifying agents or bioavailability
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germ olive, castor, and sesane oils), glycerol,
tetrahydrofurfuryl al cohol, polyethylene glycols and

WO 2006958¢4 d esters of sorbitan, and m xtures tPEr/Esf005/042455
Besides inert diluents, the oral conpositions can
al so include adjuvants such as wetting agents,
emul si fying and suspendi ng agents, etenin

enhanggi Wiy ATeAREMOBEE Y5Ri Hthe mgmippciure Pé&%&]‘a@w ly

acw}%ré%ﬁ W6 orGREPaSIakd RR%s Rhy A1bY S dsBY R7 HieQTurptRds dfe
adm ni stered in any orally acceptable dosage
fOlfImelmqnncl uding, but not limted to, capsules,

[05?1'? qb id ﬁ'&%ﬂ%e%ﬁn 5 BN RSt Rfon SRAAL | U0 Sre nlof‘luhﬂ&l gase

ets r oral use, carriers connDnIy used
mmcmdeam}a@t@wlmlmmsnm@mmm&slommhﬁem, SERCREtfERL S,

sy}:_ugs an(P i xuggﬂrlﬁ&lu oothé RAE Eom uﬁdsahé(fquMFHoga%le lféﬂ'{ré‘iifg@d

mnistration in a capsu orm -use
codtainmm diluents Icmdmohla ms@tsle tlwradt sdch @dfoc oxanytie waker ox\piber

soglggﬁg&éﬁllbﬂfé#% ggegxi emél si elrsn se Qlﬁrl Aol cfl %L?plljépﬁd altca%l
et&ﬂ&m&mtmgthﬂgaemts bwiyldmehwlelmbnzﬁ bmtzaatn, mméetnergimgL 1,3-
f | avorin

BB RR iRy 00 1R O Rl P S comm
ge% éltvbsCaktel\(@lmaxe@aandmw) tgeycemd murah;airmﬁdryl aicdslhada, f or m of
suppositories

CgL AL OF oy Nl ALt LRl A0

pofyfiliydene glyrolp an E}Sé‘i‘ astW oLhiRg, atnﬂ LR fhefo

inS¥ ifi@Blsethd 8ft édnkpoki@ibhd Wn QK6 hr&ltﬁe hdjwlfﬁnﬂsh;ut}Sas mﬂmgﬂ at
roomtenperature but liquid at rec rature and

AR R A e e

agdhtdd. Such materials include cocoa butter, beesvvax and
pol yet hyl ene gl ycol s. [0224% The phar maceut 'ﬁ

[Oééﬁpo"ghemh@macwwlrﬁogmpﬂmto s TRspticn way peorally

addmsfileatie 5rfy%ralfy0agb§pﬂﬂlé/ dos&28E Abh¥inptRendtniteakget of

treatnment i'ncludes ‘areas or organs readily  accessible
capyuleso fsblsts) APRISISBIPERTONS OF PRAVHAF- NG ths %aé%l%féé lgfe for /el B§fe

/ Elﬁg agents, suc S

l[g%I i ?,@@8&%&?@3‘% d&?%trt(ggtgn ﬁ%}%\gﬁl fgt ?Iggt Su |Zttjqn Ige tt op |hcaal
mhgresiunatdantrs amaisortyracilly pddsde Far el aloHivigEAsAn BY2 qaﬁ%%%
o ea%fu?d uen?%%fde[lepc%gsé]ancir %dgc@%enfs%flﬂl h'aéftﬂbotl@r the

tract can b cted In rectal
sxspemmas ire rqquircﬁﬁmblat senthé saive atgoadiont is [coinhmgd yitht abl e
ene orsul ati.on pi fgg&x;&e& may
elgﬁ.é,g’%%alﬁl Sg%en?1&%% IP& 16%% %Jé{aﬁ;kg%%m%l ons, the
cqlbisuigerens inag also boadied. t| ons may be fornul at ed in a

e Ol n nt . cont ai.ni.n
(@t o R e ou GO P b OGioT k) AR RARANE e
adzainisteRddSin TR oDl supposidiidsforatetaltor vagimd adrhipistratoonp dbests
cq%f lﬁ:é?éﬂ%ﬁb%?nr}%u:ng D}egagg%&lﬁltﬂ sg#:tﬁm%ar % n %tlrli%;etr)?cfg%glt Wfl)lbh 18
scﬂfdocﬁ Ydogem@éry@ed but Hqhiy @Xxyﬁhlhyﬂl@’ﬂﬁure mﬁdi ;hareﬁqcte oy hrehl &
npound, _enul si fyi ng wax atlvel

theﬁgctbtﬁéq W&é@lﬁ’? %rgg Such matenaTs 1nc\:li'a c‘e cocoa butte eeswax a

polyethylene glycols.
[0224] The pharmaceutical compositions of this invention may also be administered
topically, especially when the target of treatment includes areas or organs readily

accessible by topical application, including diseases of the eye, the skin, or the lower
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conpositions can be fornulated in a suitable |lotion or
cream containing the active conponents suspended or

wale@sossped i n one or nore pharmaceutical |y acce@r/aRioes/042455

carriers. Suitable carriers include, but are not

l[imted to, mneral oil, sorbitan nonostearate,
intR6] bay - & 0l efth 6Pl
int R H80 e St fopﬁﬁtf%enzﬁﬁ%ﬁ LT SRty GEHRAL e 00
arek0sr opgaling.hal m ¢ use, the pharmaceutical conpositions

e .for ate m cro

[Ozlqgﬁ t gﬂﬁ“‘é@g ag'qj‘w té‘f g{ osv&{eé %nl gﬁzggﬁa(‘?’t%%ﬁ) 8@ gffe%{éﬁ I#QI'GCEI
supp8sitoBPlomhilansn (s¢ dbsed) oninca sumﬂ)lad}euatfeniruﬂatwm Tepisalyt n e

either with or l\g/l ﬁjhout a preservative such as
trapsdprAl BRtsR MBnAtAPSPde. Al ternatively, for ophthal mic
[0226FS Fcnt t0fical RPACABRGR ihé pminnmnﬁm bérhsRionByayee

formul ated in an oi nt nent ch as et r ol at um %)0228]
formRistagha & FHERIA QIEE CORBEEIE S VE PRSI SHPEMERSR rmmy

d1s§’$l§é?1 iRSn@ethik ShigiERd CaR¥rsTBs@bicAIMSDira8n bthal at i on.
Such co OS| tions are Bre par ed accordi ng t

compeunds efiibis inventiondaelude, P afgot fpitedto, BW&F%&@%W}% al
petfrcﬁ?tmﬁl @Bﬂté;%bu%ﬁ%moﬁfenp @@Q@Ir%oxﬁ&hﬁ@ﬁ& {)d)l?di)@pfog?flene

| oyl ng "benzyl or other suit
coppendr amljifiies Wamdvafﬁn Steppibiebt SrePhpmagsitistc e

COREQS%Y&IS lcﬁpﬁell fofn latE(!l {ﬂ rs‘aﬁﬂﬁpﬁﬂ% oPREPEon@LidIBY the active

nventional so I zing or dispersing agents. [0229]
coifihenearssuspendsid oa disenteedlin presw propharmatenicaly a¢KPRYEt or

ca}n%rast G%l?@arﬁ&m gﬁg buy\ﬁr%: Hottlﬂﬁteﬁ% Mhifdral Bt §drbighS tO

roduce a sing oSage formw || vary dependi ng upon
mdnbﬁiedralsi pdly'seﬁyaedio dekye egiers wias, Lqe@aryh@iq@obfl—octyldodecanol

S iogn. Preferably, the conpositions should
begzé'qn?l }Fﬂg C{ %¥¥#*50 that a dosage of between 0.01 - 100

[0207] k Fob ophyhalmicgise, /t]mbq;hanmfcemti@el domfpokifiensmayae feraulated as
adm ni stered to .a at| ej

iR FpmionS PSRt PR GRSt B S0 fforablysae | 1o

soRitiSIga llslfotdiud;l pHagRs@ad diaﬂlilé eﬁﬁﬁmﬂhelr eith orewitifoora preseyvative
particu at i nt W u varl

S“‘F‘b%ftbs%‘/ talkoiyin git Ade h“éteér@gg?e}h o Gppihaftngt et%06/ 058074

phﬁ@éfc&%ﬁ:ﬁ%ﬁ%ﬁﬁ&ﬁ mdylte f&ﬁﬁ@dl itéd ia aﬁ enmﬁam duohrmbm:yﬂ!duml‘ he

age, body wei ght, genera
i rﬁl@tp?f/@maawtw? 1 SPEPRHLIQUS ef @ﬁ 18YF““8‘} By %‘8%"1 *}ﬁl&}lﬁ‘%tﬁfed

byaasht b&8sd1 e EmBRton0 fsubeomposRiahd 4i¢ prepated Edcaﬂdm@nd t he
severity of the particul ar dise

se bej ed. Th
techwisiypy Welbkogvhinghe st of ghpmageudigal 3@‘5‘3’2@ 3’641 ¢ prepared.

as @Qll'uﬁbrfstﬁl &link (Emm bezyfl AR 0B HP Bkt duRkhble fn@%&ﬂa}wcs,
Accordi ng to anot'her enbodi ment, the inveption

absprotorderemaists e grhapes blO%vaéaAaﬂiltﬁngOCﬁ?b@% AR Prpthen
coﬂ%n‘%ﬁ’a'l 'ggl%l"ﬁhﬁg oP&E‘;Si:'r&ﬁgoc{geﬁt@ nprising the step of

terrn pat i'ent one of the above-descri bed
[092ﬂir riﬁmltquomf awrmbgaw pstein ka@ZIBIEPIth ithag gy be combined

with g%{a pltnatse}l{lﬂo Igg&"?g s lelﬂlﬁ % ?&mt\ﬁlﬁ%ryqe ﬁﬁﬁl‘g%ﬂén

con el ect rom ance s such as“cancers of
the hest lmeaeds the pactioom npd@s&admlstmpn PrsEerablye dhs, compesitiqns

iLtQuri st Qrei m§f1 nx
o3 e g Pl it gorat P P 0 eNERS righifhad
ofakd inhibitbgcanda aédminissdreédioa, patién betiomg thase Lanpositions.
[Ogg at trsr}?o%?cl z}lléo be understood that a specific dosage and treatment regimen for

any particular patient will depend upon a variety of factors, including the activity of
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cardi onegal y, Al zheiner's disease, cystic fibrosis,
and viral disease, or any specific disease or
wale@ensker4 descri bed above. [0233] In certain PCT/US2005/042455
enbodi nents, the nmethods according to this invention
conprise the additional step of admnistering to said
pati ent an additional therapeutic ag enb sel ected from
thespetibarenmprotap employedpthe 463, PO%r%?lglfte%e&?lia alth sppt, diehjime

of @ithinistt dnP ARG Uk Yreti Y BRI coRBinh BRI MU Ah&T: ¥ BE

I MMuUNosSuppr essi ve agent a neurotr Ophl c tactor
treapegmhysieinn andkthe paveriy of dic poriselan diseasy beagdiated nT%@munt

of Eﬁ?ﬁbltto{ Gaf lglgdeggrgfl{ 6 e @B EcontoRAd ﬁ{%egconﬁiasﬂgﬁ nt for

reati ng |ve ease, an anti-viral agent, an agent
[023i tﬂce@t‘dmggo altmltl@odmbwdsmcmeth%maﬁloa@m ef methodeter | ng

treaﬁrgo S 8?esvtent9nr A ra]mr eﬂ%shgtg& c%ldﬁ%g CQ&BI‘IAHFQ%E ng]gé{é alt Iegc y
admiyeiringdo a @ﬁxmnoma dtle a‘bove-ddsmtdd phapecdvbcal gompqsatoagi

sai nal er.apg
[Ogj(}g‘u r?“)’g d‘?f tt i FICVHO e sal tf:egtrr%rg)?%te ?toancoggmon
seEst@fr&ndmg;&uémimm‘erﬁﬁ plartatast, yolof, ipoostasa isldn, pancreas,

conmposi tion as part o mul ti osa form [0234
bra*ﬁ’cﬁsalt%&aw.t@ﬁtafy@b%?& Séfatﬁ’ayst%‘a%g‘my Bl rudifi Tind
adSRRACAbAR Yind SBalP@IitluRf caficer;tibltd, fabetek) ﬁfyglema Gg:pmmagaly,

fromthe aurora inhibitor-gcontai o
cop TR, AU & S LTy e L Eoogs Shany e
dlggﬁqgalst,ﬂémesgﬁ%gqb&@get her with the aurora inhibitor
| e conposition. 6. Biolggical. Met hods Exanpl e
(03551 AR 1320 SR AR Pes S (i DUHIO B e
the Qddﬁﬁﬁglcgtécpq{f aﬁllﬂﬁhiterﬁi%'t(g bdi/pdiienti an RHBitibnal tHetapbiRidAbéht

Aurora-A “(AA 1-403) ach{ﬁ% usi ng astandard cou Ied
selepizg ﬁemgsﬁélﬁ@ﬁﬁhelfﬂewﬂé or giti-prolferfixe ﬁgesb pn anti-ipflagggat

g@ﬂtggﬁ}rﬁnungﬁﬁﬁﬁlht‘aﬂsor%fnﬁn&ﬁ b Bfbe Qbnt | atheBroRBbHiL fa8fdr, an
coht ai ni ng 100 36 WO 2006/ 058074 PCT/ US2005/ 042455

agPiEmSreag m@pvasg@armem@r@gelzefowam@estrme BRIENADH,
dlgbrﬁ% M| I APfhr %éaudgg’,gg} 1{6’&1{'{: éut aiiﬁbﬁ{a[ Bhef 6 a%‘eﬁ%; abduaps

ESay wer e em ca
blmﬂﬁlsoxdar@)m agmht B@@qugeipﬂbﬁtd% of EIRFEB@LfG rgRiBg i can

i Petpngggﬁien?f H}é«%ﬁé’t& \%h re%) 1) &Bﬂ%ﬁ&lh?ﬁﬁ th\éﬁ%gutfé%géﬂt ?sd out

rora- Inal concentrations of
apiphpriete mqsxolnasdnsas@bemgmeatﬁdumdéd sad z@dmm@ytbcremum AgENDIs5

R N L R S A

frbﬁﬁﬁ&]:oxﬁpbsﬂﬁn&ay p&t ol‘rﬁ«nhlnplfaelbsage)fm on was prepared

n|n L1 of the reagents, |ist b h th
0838l fftions Breghi ek B PERb R Ebiil g bl Ao, |
mﬂﬁ@le&l‘éﬁa’gv regsrhat; Krobidhé aﬁo%mhlulbltc?moxﬁtﬁlﬁmg)com@@smmc ubat ed
ate wit t he test
Aliogivel, M aePharan ibsn o Sindndosais i o BB i,
thd Quidld iakibid&t ifca sfn@le cd@pdBition. Typi cal ly, a 12 poi nt

titration was conducted by preparing serial dilutions
6. Biological Methods

Example 1: AuroraA Inhibition Assay

[0235] Compounds were screened for their ability to inhibit full length Aurora-A

(AA 1-403) activity using a standard coupled enzyme system (Fox et al., Protein Sci.

7, Pp- 2249 (1998)). Reactions were carried out in a solution containing 100 mM
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(from1 nmM conpound stocks) with DMSO of the test
conpounds in daughter plates. The reaction was

w0 niobiosstoed by the addition of 5 1 of ATP (fi naPCT/US2005/042455
concentration 200 M. Rates of reaction were obtained
using a Mol ecul ar Devices Spectramax plate reader

B o MR On o e St R 4R

oy, E Pt eerie o T e VRSl ER R b 000
CHeMloalsCONRALNTS) Wed 800 pﬁﬂ@@ﬁhdeémﬂRfASDGdAhﬁnwfll’Bebhde

Aurora A Conpounds |-1 and 1-28 vverg t est edzgng f ound
Supiey valenGibi Reapiians pgrecapiadipupand0 Grang d3 aM Aurprazyotis

co%gg%o‘ﬁiﬁzf &S RerBs bthl Bidple@RnAARRAY st FEONE i C)

assay buffer solution’is prepared which
phosphe¢mipyrohite 2ZD0mML NABHES (0pt/mizpysyvateanasandZO1e/mb . 1%
1 % %1 ﬁﬁ 10%egl ycerol. A 22 nM Aurora-B solution, also
AR IAVHIORT® 7" M DTT and 1.5 mM Kenpti de (LRRASLG),
[0236] p rAa‘p;ﬁ;E@d;tch bﬁﬁﬁayluummvﬁseprepa'fcﬂ @Atainingfall df ¢heMazgents- B

tion na96 iis add
s st b el TR U PRl R oPinterdf Theagsay
stk baMB o fuf o eIl xbz[sah@bﬁt@ﬂ inlD96 Welnplate svidt2 12 5Cthe Teve
enzyne reaction is initiated by the additjon Oféé

cogweend gftuterggpy finat pongepiationysppuiusg- K& LYo Y kAt
foﬁﬁ%ﬁne bl:jfgfcgﬁy all9. @mt li@lon stc@ @éfndugt@@ﬁfﬁﬁaﬁﬁﬁlg @&12@ ﬁll&Qﬁs

aetyon s stopped after 3 hours by t
(fraohdli tMbepngpoundsstodks)50ith BMSShefsphissticemaetngs muglrﬁ@ plates.
| f 3
Tkge&%ag:tu?)%?v%s ﬁnglaﬁe é?hepa%dxgltog %P? HP&OAT}h@ aneoghéeQ{ﬁ'ﬁtmél 200

rmne W ng
LI 2234 s A rdabesEPiae ebtatibd am@:ﬁmmchlalpmams (SMcItﬂampJopbte

Cat no. MAPHNOB50) is pr W t h Q L.of 100
cosRE (TOEHSy 1) Gt 40 Be G105 (18 Kaders e St fo e
the ?h?e &;t% 20084008 07 Ahnidtedf ééﬁgé}ﬁ@ﬁ&ﬂi?sﬂ@&ompﬁaﬁiddﬂlﬁnlmﬂeﬁ u r e

. The solution is left to Sorﬁaﬁi»(h(g WH{'
remqu@egn B GEehpadniaiaite: Pyt Disgo wrgHfs HFE et e
an%lf qy ﬁmﬁﬂle/Aaréra\o@S@&ﬁp&ﬁug 1-1 hRES28Nvdrb 1888 and foahd ® 100

osphoric acid. To each well of the dry plate is
mh@uédlr@@ALw@faK@ftlpq@Hla@e?OOs%er Mx' liquid

E}?ﬁﬁl ﬁlé !er :A?ﬁ'b&rh Bkt n lz&sgaD@E’:Lﬂl&n@rE?r )et gr |L|0r to

[0$é7lnt Ah hesey Drifecsulvicayis pyprpdwhich pensistsof g9 H&é KEPES ApHe
7. 8?36'11}1\& f@c{faeg%gy& qg%gé& n%l%&ﬂo}’ i 4 ¥ aeaH6has SIRes, o

hosphoric acid to cont r ol
ccmmmnsg 1.5 oo &TH ang 1f Ilnl\’thraytld?«thBﬁ@hﬁi if piRpaEe INABPY t o

bl%%ﬁ]aﬁ“&%g gf thte %#&gﬁsﬂt ogrln %6t\/%?1 r}%gg 1§§. Bd 9&1 &fhae [~

ion eve enzy cat ysed
conmmung stoekt sobmion [reDmrmndaheemlxbye sswﬂit)wabuenghhﬂ@@rfor 10

back d ts f th
ORGSO SOL. don SRR iR s e GERR 6 A8 D stoe (0-o
33QPIAQ‘P@81|uﬁ®15(~20 yoi/ gl ﬂrgfpagﬁlvm nisaybiffee, toa rﬁmelragsaat i on
range oun are e n u
cqrmion 6t AT T BRPa el B pArteal BTk

1B.1506 kM@ bhokEhdHWlavidtand Slehseuus AP idcozpdpatiomrinta khe peptlde
dilutions). Ki_values are
substrate is determined by the following method.

[0238] A phosphocellulose 96-well plate (Millipore, Cat no. MAPHNOBS50) is pre-
treated with 100 gL of a 100 mM phosphoric acid prior to the addition of the enzyme
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calculated frominitial rate data by non-linear

regression using the Prismsoftware package (Prism
w@2®s/0880aphpad Sof t ware, San Di ego, CA). -38 VELT/US2005/042455

2006/ 058074 PCT/ US2005/ 042455 V\é Caim 1. A conmpound

of forrulal: 3 H RI M NRIN" RL | or a

har maceu cceptable salt thereof wherei n X
oGt - LSRG R B3Pt bl uios
mb@abRhO £ B0 Iﬂlﬂﬁ@ﬂﬁ@dﬁ rptalta/suamaluamtyum@dhbd/fowbﬁ&s Widh 2

with u toflveJ re.each
KE gz 11°§Phﬂ9?j? &W&B@ﬁ%e%@late Agcipided 3 4 of
Olg-zgphlé)?e SﬁﬁerM‘i)y '118@1d@ﬁhhl%@h E(\(ck&hllk(?&ﬂdnlﬂlﬁl@r) ibProintifdioh S
4ar al k -COBS, - CO2R - S2R5, or

cang(hp(1AED chcr@betat Ligniseiniligtion qoﬁ’gtélt N@Sla% Livelnef nono n( s)
eﬁzg%lgtaétgﬂs g%g%ﬁd aldiAchag a&&ae@eramee IB% b @RAY lé’;_xL of the

Itate nmenber ed "cycl oal | phatic or

50Pemiephosphietic agid toyaoniyol; Weﬂg dostaipie] aélmasralyyom@@msmhlébl R,

B e Gl T AL MR T ORISR
Leyebuod snzymg:atatyeerd W mhorpbuetht gatayulsted hshsubtradting ynean e
ba%k%rggnc{g ?dunts %rothhisg IrQeQ%_}joé)d"aq :glat}ﬁbﬁlﬂg‘?cfr cgﬁgeﬁtgat%nRF&Eeqa?

ere
danqsrmlmah Bylats lpbmtsl ttypnt:dty c@jzerﬁlgahct mmatntnanorRangesO 10 uM

cog? qug azlllrel me Snt1 gltl 122% I%I—S c%ge/%u‘g Pg%sg?rég from an 1%1’[1?[1
cﬂmmnﬂdl adcmfftlérnﬂﬂwddh)shbse&hnt 5:2 5GEE1 dHiN{dRS)) XKi values HBRS;, V
opti.onal I%rsubstit

[ d, . ted. Cl
e biere Rl ofitef B bR e e of
pachgeeqRAin 38! Graphad Sofvhig, Sdndieggj€pondent | y repl aced by

Qin achemcally stable arrangenent; Qis -NRS-, -S,
-0-, -G, -(Q90, -0(Q-, -O-, -9 O -,
-C(ONR5-, -NRSC(O-, -NRSC(O)O, -S@2NR5-, -NR5SOR-,
-C(O NRBNR5-, -NRSC(O) NR5-, -OC(O NR5 , - NR5NR5-,

- NRSSG2NR5-, -SO-, -S@2-, -PO-, -P02-, or -PONRS-;
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-39 WO 2006/ 058074 PCT/ US2005/ 042455 each J is

i ndependent |y hal ogen, optionally substituted
w@oobassophat i c, C _6al koxy, -N(RS)2, -C(O R5, PZU0RT042455

-C(ONRS, -C(OOCRS, -SORS, -SOR, or -U-(R6),, wherein

each R6 is independently H or optionally substituted
v\plllz aliphatic, C3-1o0 «cycloaliphatic,

PBenzof used cycl oal i phatic, C6_10aryl, 5-14

1nenhﬁmﬁﬁnm@ﬂﬁmﬁmynlyl 5-14 nenbered heteroaryl, ORS

N(R4)2, or SRS; Uis a bond or optionally substituted

Cl-6 aliphatic wherein up to two nethylene units are

optionally and |ndepenﬂﬁn |y Heplaced by Y in a

chem cally stable arra N.Yis a group selected

from-0-, -NRS-, -S-, , -N(S02) -,

- NRSC( O) NRS-, C(C»NRéq 1, -0OC(O NRS-,

-NRSC(O O, -C(OO, or axy;nislmz;mis

=0, =NRS, =S, -CN, -NO2, o¥ Z Rc; Zis a bond or

optlonall tute hatlc wherein up to

t wo %@#ﬁy éﬁ%gﬁ%?ammp?bﬁﬁgt a?n are optionally and
wherdmpedahodly; repl aced by NRS-, -S-, -0-, -CS-,

RE }%&9& aé'l_o’r %ﬁ%&ﬁ%&ﬂé@%@ C%egtmﬁggcétlgnuﬁy substituted

- C( Gy NRGNRSive JeMRPE( O NRS-, - OC(O NRS-, - NRSNRS—
N 2 NR5 - R is
R pd R At a5h W@gﬁyf}g’tqy{?ﬁ ol hilojrn 60t 09V e% or

~paPtially unsaturated, or fully unsaturated
nmonocyclic r Vi ng,0-3 het eroatons i ndependently
seIéE%@HlyFP%ﬁgﬁ?fW gﬂ oxygen, or sulfur, or an

RORIR®002ataykys UOORP - @b@ﬂS EeOREIB B RY or S, N85 two R*

partlally unsat ur at ed, or fullg&unsaturated Icyclic

ri ngakspdpasther Withithepterne) leehishd Y&ﬁ%atraﬁ’af‘éipf@méwrtvnaﬂy

sel egbgfiutd 970 Rleh{tRBaRyCIONMPEETR or 8114 n«?érﬁtfeféﬁ hei%fd%y R%
g at a) when Rl is unsubstituted phenyl are

ﬁ@ﬂ?ﬁ‘i’fﬁlélé pehsdatpd| Ry Gaar 21, Cs- wloa@phqmﬁe%% me?fé@i
pheniyéteroeﬁ)l W?mﬁémb&ewfa&gaklyi .uted phenyl, R2 is not

1%

S

and RB IS not is N and R2 and R3
ar e ¢WRR’ geoups togsiheuiyih fheatoms)2o whphtthwlare attagt@dyform
2006/,02804. ﬁf,F’Sﬂ% %%%érgé pacy oR & E@m% bdd O R3

is optlona y substituteo er one of R2
bicyclic ring;

R is H or optionally substituted C;.¢ aliphatic;

R® is optionally substituted Cq.19 aryl, Cs.jo cycloaliphatic, 5-14 membered heteroaryl,
or 5-14 membered heterocyclyl,

R”is -OR’, -N(R%),, or -SR;

V is a bond, Q, or an optionally substituted C, aliphatic chain, wherein up to
two methylene units of the chain are optionally and independently replaced by
Q in a chemically stable arrangement;

Qis -NR’-, -S-, -O-, -CS-, -C(0)O-, -OC(0)-, -C(0)-, -C(0)C(0)-, -C(O)NR>-,
-NR’C(0)-, -NR’C(0)0O-, -SO;NR’-, -NR>SO,-, -C(O)NR’NR>-,
-NR’C(O)NR’-, -OC(O)NR’, -NR°NR’-, -NR’SO,NR’-, -SO-, -SO-, -PO-,
-PO,-, or -PONR’-;
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A Nor R3is not whereinring Ais an optionally
substituted heterocycyclyl; optional substituents on
w0 b@soswat ur at ed carbon atom of an aryl or hetRPCDERI05/042455
group are generally selected from hal ogen; -R -OR
- SR, phenyl (Ph) optionally substituted with R

I bst Wi t 1.2(Ph)
S SR RN T ek AT
2RPSL-CLONRE dNW(@jRSRC(a)IﬁR% -ENORT, SSORN) S@RO amyU-(@ﬁ)n
heterocycl ic ring optionally substituted with R -NO2;
WhesRiD _N(R)2; -NRC(O R -NRC(S)R - NRC(O N(R) 2,
-N Eiﬁ(h@r
NS&X&%&@I@&%&@@%&R& 0 ﬂNﬁ’JlB@(xﬁ@uthed'@,\ﬁrz\' <N(CR)(2

(SR f@@hﬂk%‘fz& mb?(ﬂ@?ﬁ%erk)czcloalwmcemoﬂy | -L4oq 0) R
O N(OR) s :
) §§o§ R( e S&eﬁg;%t)%izga lﬁh% 8%@1{%&% h§é1%)u%R OR 15@2‘2!&5%)
-P(0) 2R, SRRQ(R) 2; - OPQ(R) 2; or (CH2)o 2NHC(O)R

Wh erg ?]Jh d&ﬂ& B 6&%%&18&%%1@& 4”2[1&%1&%&}%% ilBllG[B & ®6! ected

from rogen, optiona bstitute al i phatic,
an unsubstliylast editHué Opimnblésr ad ihdspendonttyleploged by Y in a

heterocycl1 Cgld,r‘ggﬁleo%g?%mm(XPh) or -CH2(Ph), or,

not wi t hst'an I’on above, two i ndependent
0CCUY ienges sfecteRfroon O-hdR g% §((Dl uéiﬁSOﬁf

di ff erent LLse

at on( s) P@%ﬁ%ﬁ algc@blﬁﬁg’r ?E%h gﬁ%aﬁ\ﬁ% ) N‘l{ ?gﬁm ’an
opti onal l-@(®0bsiri-00(@d; 3- 12 nenbered saturated,

parti al % unsaturated, or fully unsaturated rmnocycl ic
or bt € P ri ng havi ng 0-4 heteroatons independently

R%gl:@;t—_am5f=tsormm,l Npgaenz-Kixygen, or sul fur; opt | onal
sub tituent e ali tic.gr of Rare
Zi$ 3 ‘NIQE OPU"NP]?)@P%F%"F%Q?% at“%(’ gﬂ P iperPe ene “mts
gglgglg&ncbo chﬁ% fk%épﬂlahﬁ%r fad 1%6@1%4%@12&5?9 LIRS, -$40B)-, CN,
al i phat i 0 P or
al 08 25 PPaee0S et OMRN or ORE"T eisiPhg
Cl- 4ali’pl@o.- as@mpms NS84 < gmmsl tNREGO)RE-| onal

substituents on.the satur af e car bon of an ali phatl (‘5

or h&QEPMR- ’phlé?t NB » PR IPNB - §P-aSHem=Pa-ok&ei &1 PO
Rh ﬁta‘ﬁr Gfalty SubkdR@d @rsemaﬁbae& &%&5@ rgshﬁllan,s Bnshtusd&d mamye

he unsaturated carbon of an aryl or heteroaryl
g r oquSé\tH@teémnPP)Gh‘a ripg bavieg Qrd Aeterpatoms dndepsiidagfly selected g

= = & I
s e R N oo

=NR* satwigted; earélalé)hurra&turaé,ed Akl mesetratsd bs,@rcb@ negrésfsremn
hydr pagR 4 hftoht Eﬂ{alg'éénﬁerﬁ a&a%sﬂ nfttbgth, %krgﬁaar' c

group; apt1 onal uent on t nitr&gén o
non- salformat i ¢ het er ocyclic ring are generally selected
pIorv%{ndthat -N(R+)2, -C(O R+, -C2R+, -C(O C(O R+,
a) when R' is unsubstituted phenyl, R? and R? are each independently not H,
CH3, or unsubstituted phenyl;
b) when R! is unsubstituted phenyl, R?is not CN and R? is not NHy;

¢) when X is N, and R and R? are H, R® is not unsubstituted 2-naphthyl;
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-C(O CH2C(O R+, -SM2R+, -S2N(R+)2, -C(=S)N(R+1) 2,

-C(=NH) - N(R+) 2, or -NR+SQ2R+; wherein R+ is hydrogen,
wa@eooepssoohal |y substituted C1_6 aliphatic, ope¢DOS200y042455

substituted phenyl, optionally substituted -Q(Ph),

optionally substituted -CH2(Ph), optionally

" o r i e of QR e (b BREl eendh R eligt o br v

het eroaryl or heterocy ring having one to four

het er oat ons i ndependefitlg sel ected from oxygen,

ni trogen, or sulfur, notw t hst andi ng t he

definition abo% ndependent occurrences of R on
[

the sagpr®ishfst | t or di HheeRmingURShichteats, taken
together with the atom(s) to which each R+ group is

bound, SUPstpe@ReteRecyHEl | y substituted 3-12 nenbered

sat Q{bﬁ&@a@l subR@ubit@dbd the uhARAIAH ALRA 2t of 44 alr)yl or heteroaryl
unsaturated nonocyclic or bicyclic ring having 0-4

grovagt @e gerteeally seleeteibiyem dielngdw -ReHeRY; eBR T phenyh(Phy epjionally
e oS 4ol

RSB R S PRl SRR FCHD 3P Bfgnalty

substﬁmted NHH R --NH:CH(P}&[ oppioallycspbstititiédoidh BRF;iaph@memp&ed
halo en aljphatic, -OH -O(Cl- al/i i o .
Fppferoctsip b seresplet s yRA TR R ay -BRe
m#cztbﬁiﬂ Q\)R°CQS)RhaJI\fI( @tO)mw)thRP@&s,)N?mg airrceprh of

the foregoing Cl aliphatic groups + iS

NRISRSS MRt DR NR CINE (R OrpliB AR B¢ HO@)G@RY) ai m 1

Toh qatﬁgN Rb I 1
é\ﬁﬁgﬁ%@goﬁz": zcﬁi\l &?Ple co(ﬁg{gﬁn @gﬁzdld;(ggkfg(o )21 gl ?r: r2n
-OI(OFN @ I3 @CC@)E" eC(O)RlORi") R, EC@GWNRQV-SQD)ZIH’E BG(O%R"
het er oar npound accordin

S RS RN n N B er NS ARR, SN R
HOMRERO RIS YD RO A5l Tghc 658 ??%%%g%%déég‘w :
odeoirentk af R? iswklected frolRbydregam, GpHmalﬂzemmtmach Ocyaiphatict amg

u vs\ﬂl?]sr A ﬁﬂewﬁeﬁ(glgﬁﬁtewafyl c?ri'?t%'y and g@g §fls -O(Ph), or

@Q@h&ﬁg Oktow k2 g tiealefinition Bbove Vo ifdepédde@@céar@nesd ps
Rarog thNe. sar%g Csju‘tl)s?ltulel?t ocr) -dlsfferent substituents, taken together with the atom(s)
to which each R° group is bound, to form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated monocyclic or bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
optional substituents on the aliphatic group of R°® are selected from NHo,
NH(C,4aliphatic), N(C;aliphatic),, halogen, Cialiphatic, OH, O(C;4aliphatic),
NO;, CN, COzH, CO,(C;4aliphatic), O(haloC;.4 aliphatic), or haloC;4aliphatic,
wherein each of the foregoing Cj.aliphatic groups of R® is unsubstituted;

optional substituents on the saturated carbon of an aliphatic or heteroaliphatic
group, or of a non-aromatic heterocyclic ring are selected from those listed above for

the unsaturated carbon of an aryl or heteroaryl group and additionally include the

following: =0, =S, =NNHR", =NN(R"),, =NNHC(O)R", =NNHCO;(alkyl),
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7. The conpound according to claim6 wherein one, two,

or three G groups are N. 8. The conpound according to
w@b@sns®7aherein at least & is nitrogen. 9. TPEI/US2005/042455

conmpound accordi ng any one of clains 6-8 wherein any

two G groups selected from&, &, A, G, and & are

Bblipll A R B

o Qgﬁbﬁllﬂuﬁsﬁtuﬂﬂ@lwahﬁlﬁhb gidap; y substituted with up
to 12. The conpound, according to an¥l one of

cl ai rré>i>t1°rﬂ subjjpRends on the pigrogan qf REPR-ajgRaAle hFferogyedin Ting ajes
génefiﬁg sldentdom tkﬂrNap?zl ane) 1t+y _Goypst Jd(gj@(@ ©1_12

aI| atic, ga [ atlc 07.12 benzofused

PUBANOPR atSQzR CBOMNER I -CCENAR ’Ihe%éﬂTéBN(R )2, OF
R4) 2,
N’f@‘s%f %leﬁé RS %xgdrgﬁéiﬁ?ﬁ{c%%oﬁeﬁ&%ﬁﬁs%ﬁ%d ha&l& )

s a 6 al'i pha | nupto
Omumalmhwwﬂéphmyk sptamellyoqubstiseted 1G(Ph) epti%aelédsuwltweql n a

R G B {CHAEIRN ol g RHP ARIRERY
OF dﬂ%@@@mﬂ 5;6 m%@ré@t@roarﬂ(c@ﬁet’;rocm @)1g|[R’5Vin§i %ne t?r r1;0ur
lor e

oS St e B A i o1

netiRbstanding théSdefinitébn abbwe, Wai‘mdupamﬂeaﬂmoumbmgs df ®* odnathersahi2,

U Pr e SRy, eyt T By E TR

gRAPROGGEY, EQE0iCHpignally salstyitutsdes- Iﬁmélh&tréﬂSsaﬂxﬂatédS partiiiey ei n

one neth ne unit _of Uis

BT 08 e Borekg oot Bl ameitivigs 2 tefortoms
1ndéﬁ)e€1@nﬂ§@&1b&é'tﬁﬂrd)rﬁhmog&§oxy-@éﬁ &@ﬁmﬁund accor d| ng to any
one of clains 6-17, wherejn G3 is

subst PREGPEIFUPSTeRs o8 thepliphatis groyp o e"i‘yi “P%)P%I AN
s) ~
N0 R IR S, . o
-OH, -O(Cj.4 aliphatic), -NOg, -CN, -CO.H, -CO2(C;4 ahphatlc) -O(halo Cig

aliphatic), or halo(Ci4 aliphatic), wherein each of the foregoing Ci4aliphatic groups

of R* is unsubstituted.

2. The compound according to claim 1 wherein X is CH.

3. The compound according to claim 1 wherein X is N.

4. The compound according to claim 2 or claim 3, wherein R! is a 5-6 membered
aryl or heteroaryl.

5. The compound according to claim 4, wherein R! is a 5-6 membered heteroaryl.

6. The compound according to claim 4, represented by Formula II:

Raj:&
iEe

Formula II

wherein R! is a 6-membered monocyclic ring wherein
each G (G?, G*, G, G°, and G°) is independently CH or N;
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19. The conpound according to claim 18, wherein J is
-U(R6 )n 20. The conpound according to any one of
W@ k@b0s801L2- 19, wherein R6 is optionally substPCT/USH05/042455
C3_10 cycloaliphatic or C7_12 benzof used
cycl oal i phatic. 21. The conmpound according to any one
of claim12-19, wheregin R6 is a optionally
subst i t uf88 eV 0e & & SPYps 2y het eroaryl. 22. The
conpound sa®/aE GsNg to any one of claims 12-19, wherein
R6 is optiognally supstituted phenyl. The co ound
7-adbe FRmrRynd aecaiipedn slagn 6 whareips 0re t% or %ff@r%grﬁu%af Y a
8.0hé 6AAbdudd abRIBlel tb UlaBel 6 SilrefERAL S ibskBEacycl vl . 24-
The conpound according to any one of clains 1-12, and
9.1 ho FomppEdeichomdingsany onsopliclaipss. 6-PhsheaeiAwiiyo G sroups
se?ee&ebﬁ%&m @, @N%° g Gakdy, and 18-23, wherein Uis

3 aliphatic’ wherein zero methyl ene units are
10 abe eerapbung accorling damPouedein only r0€1¢ ﬁ@ﬂtu@ iaNy one of

1 1(‘: L[ﬁé @gml}ol%ng ’acc%ﬂﬁ ﬁlg &glm We?e'np eny'l %@g@%lﬁumﬁe_?

erernt group’is Int e con
wﬁhepanhbound accor di ng to any one of claim 18- 26,

1%?’%% a?m%cﬁgii acco?d%fsté {QE of ci%%fh 1 tﬂﬁ’] (v%fegh Jisz -&1&5 wherein

- NC(e} 1B is mcﬁ()@)lém H eﬁﬂﬂ))ﬁm subm Ciat alifBaRRE 5.2 8.

The conpoy goording to.a

wher o1 n GRS G 2SR BB FU AR P05 e
conpoundn&mﬁeﬁdma@mtgﬂﬂny1¢nﬁmmaedhammmwn(ﬂé,Nﬁﬁgrejn
R2 and are each independently V-Ra. 30. The
compound g%tordlng to any one of clainms 1-27, wherein
R2 angs Fsbnd bECEAddiphaticholepan dpitilitlwkb métihiene 3ilits afeptionally
compound a corg}él g to an ﬁ' f clainms 1-27, wherein
R2 and R¥eRifced H“aF %@ d@ﬁ‘Vﬁmﬂ$ﬂFﬁben hal ogen,
CN, Plis /eyl f/\da%@u oM 05, NECOLE: NRBtD)., -NISOND

2006/05807 o U§2005/04g455 - CHB) -
- N( CH( CH3)8 Nﬁ\:(o) oﬁéﬂc:@@-:

- CH20, -_{jt(lg()Q)oT,OC@QZNl—l- or -SOZN( CH3) 32. The
conpound according to claim 31, wherein VR s
-Q(@ B or2C( O) ORS, - Q( CH2) 20CH3, - C(0O) OCH3, - COH,
13. 9 Chinp Mc@%chﬂ@"@h&&ﬁYmﬂMﬂk)&S 33. The

conpound according to any one of | s 1-27, wherein

14RThg seimpamgd pecopdiighto claiig d gewarsein WyNﬁq(%)ogefC—@N R’-;

15. The compound according to claim 12, wherein Y is NR’- .

16. The compound according to any one of claims 12-15, wherein one methylene unit
of Uis replaced by Y.

17. The compound according to claim 16, wherein U is -Y-(C;_aliphatic)-.

18. The compound according to any one of claims 6-17, wherein G®is C and J is

substituted in the 3-position as shown in formula III:
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V-R wherein Vis a bond and Rb is N(R4)2, or V-Ra
wherein Vis a bond and Ra is 5-6 nenbered aryl or 5-6
woreebessem heteroaryl. 34. The conpound accor dP@yUSI05/042455
any one of clainms 1-27, wherein R2 and R3 are each
i ndependent|y hal ogen. 35. The conpound according to
claim 34, wherein R2 and Rﬁ are each i ndependently
chlorine. 36. The c@& Naccording to any one of
clains 28-33, mherelanz agd R3 are each
I ndependent |y subst réu th up to three occurrences
of W 37. The conpound agg ,bng to claimany one of
clainms 28-36, wherein atjleagst one of R2 and R3 is H.
38. The conpound accordlﬁﬁbtﬁ?claln137 wherein R3 is
H.  39. A conpound sel ecte® \Wnthe foll owi ng
conpounds: HN\ | HN H_- ? NNOI / Br _ Br NNH
HN N, N M ~NNN/Iﬁ°’F‘P‘¥NH@)NNN-SHO CI N~ \
\Cl C |-112|-3|-4 W N FXMXNHNI '~~~ Cl d
cl a Br a d 1-51-6 1-7 1- FINC NH HNC NH \ |
1%N@Wum@cqwdmg\tochm\+18 whepgin J 1 WRe)N/ ~ C 4 d

R o it e AR P

sulgstitutrid OhlioClclpaliphatiq ox Crq bepeafnsetl cy¢logliphaticy CI CI C C

21].' T]lg c&nﬂb‘hn& aéc%rd]mgltg any one of claim 12-19, wherein R®is an optionally

substituted 5-6 membered aryl or heterbaryl.

22. The compound according to any one of claims 12-19, wherein R®is optionally
substituted phenyl.

23. The compound according to any one of claims 12-19, wherein R® is an optionally
substituted 5-6 membered heterocyclyl.

24. The compound according to any one of claims 1-12, and 18-23, wherein Uis a
bond.

25. The compound according to any one 1-12, and 18-23, wherein U is C,.3 aliphatic
wherein zero methylene units are replaced.

26. The compound according to any one of claims 1-12, and 18-23, wherein U is
-NRCH(CH3)- wherein the methyl group is in the S conformation.

27. The compound according to any one of claim 18-26, wherein R® is substituted
with halogen, Cy.galiphatic, Cy.galkoxy, -CN, -N(R>),, -C(O)R’, -NC(O)R?,
-C(O)NR®, -C(O)OR?, -SOR?, or -SO,R>.

28. The compound according to any one of claims 1-27, wherein R? and R® are each
independently V-R.

29. The compound according to any one of claims 1-27, wherein R? and R? are each
independently V-R*

30. The compound according to any one of claims 1-27, wherein R? and R are each
independently V-R".

31. The compound according to any one of claims 1-27, wherein R? and R? are each

independently hydrogen, halogen, CN, or V-R wherein V is -C(O)O-, -NH-,
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HNC NHOHNC NO\ HNC N OHM N \

NN NNNNgHI

N~NHN H G CG A JC Ca 1-17 1-18 1-19 1-20 HNC

WONEN6NS4NC NON HN( NIN HN NN N H ~, -
~NHC Ood d d
HNNNHNN/NHN\NN NHN. N

Wi ErChT N e 9(%)29% &

ol 1 -31
dﬂHﬁIf\I@b) HNS(%NH orZQOJN@

1-21 1-22 1-23 1-24 HN N N \-

Ng H Cl P/ N0M42455
CH
HN , NHCOC

.27 1-28 N F
‘NCK\‘P)QAOONO\l H

32 NNHN OH HN

N N

N

32| e compppng acgordipg to_qlaqnﬁ(l; w@relgV &ps |—£@)OH q(03@R1 34
-%é%)z Cif %(@ﬂ)éi@ﬁchNH}%oﬁ ﬁﬁcd&)CHbN%h'ﬁhbof\' HN.N N

NoT - -
-$ﬁ>zN€Mt)237 1-38 1-39 1-40

FO F

33. The compound according to any one of claims 1-27, wherein R? and R? are each

independently H, halogen, CN,
V-R® wherein V is a bond and R? is N(R*),, or

V-R? wherein V is a bond and R? is 5-6 membered aryl or 5-6 membered

heteroaryl.

34. The compound according to any one of claims 1-27, wherein R? and R are each

independently halogen.

35. The compound according to claim 34, wherein R? and R? are each independently

chlorine.

36. The compound according to any one of claims 28-33, wherein R? and R are each

independently substituted with up to three occurrences of R’.

37. The compound according to claim any one of claims 28-36, wherein at least one

of R and R®is H.
38. The compound according to claim 37, wherein R’is H.

39. A compound selected from the following compounds:

N N / ? N
HNT HNTS HN SN 0
Br - Br N_ NN NH HN;}Z/<\ | N-S
H - B
N\ /N N N/ NN (0] N N H O
4 \ A
Cl HN Ci i
I-1 I-2 I-3 14
N‘i N= ) F = =
Ny N H’\Q NN H’\@ N, N NN H
\_(01 cl ch ci \_<o| ch cl
I-5 I-6 1-7 I-8
- ) L) o
HN O\ N N
)QQN@ AN T N~ Hw:\n—lg AN N
N H N H’\Q N N H/\Q
cl cl Cl cl cl SO;Me
19 I-10 I-11 I-12

-45 -



-46 WD 2006/ 058074 PCT/ US2005/ 042455 OH H2ZN 0 ~N N N
NF HNHN HN/ HN N/ NNNNNNJINNHN ,NH/ \
woloossdd74 ~ N. ,NH/ Cl FC FCO FdO F 1- 4]1C1]!U82)05/042455
1-43 1-44 O ONF OHNH2 NF HN " HN 1 HN NN HN I
JONNNNN))---(( HNNH N ,NHN ,NHNgd F
a E.C HO C O~ -45 1-46 1-47/ 48 N '- FHI\/I—k N
H ngHNC /N,m COUN. . N HN_,Nx ; . N
(€] N N S ﬁ ;
N NN/ NNKI N H <N N H Hg- 4 N
1-83 1-54 1-55 1-%6 HNk HNC Q ©'HNC ~/ ~/ C¢'N'N H /
N ,IN3H N'N H/ \ ™NIAN H / \ 157111558159161116 N-
HI\I'*'/HNCNHNC/HNCI\I%,NHI\Iqu'-NI,NH/ N H
N N_N H H
\__.( \ 2, N/ \ N/
cl cl \_(CI N \—( \_(
I-17 I-18 1-19 1-20
iy A ,@ HN)}/@ HN)j/@
— N NN —( N N'\,( ) N
NN Hh N, N Hg NN H NN Q:\
Cl o~ \_(CI Ci \_<CI
I-21 I-22 I-23 1-24
— —_ — N= F
> / N l N / N l
e R R, g
N\ IN H N\ IN H N\ IN H Cl N\ IN H
h h b 4
cl cl cl cl F
1-25 1-26 1-27 1-28
N rF ") o ) @
e LS U S e o e LN e
N\\_,(N H N\\_J(N H N\‘_—,(N H N, N H
o] cl cl \—(m
1-29 I-30 1-31 I-32
0
== = N= N=
N\\_,<N H N\\_,(N H N’/\ N\\__,(N H NN H
ci o] cl F \_(C| F
I-33 134 1-35 1-36
HO,
N N N N >
< NHe D ‘i N
N\‘_'(N H N\\_,(N H NL,(N H N, N H
] F cl F cl F L(01 F
I-37 1-38 1-39 1-40
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N 1-61 1-62 1-63 1-64 N F N-/F HNC N HNC \/ HNC HNC
NN N~ ,NHN NH/ NNHNN C FC d C 1-65
wWQaA2@®6/038064 1-68 -47 WO 2006/ 058074 PCT/ US2005POHR&LHB5/042455
HI\ICFHNC\/NF HI\IC\/NHI\IC\/ NFN NH NHNHNH

N--"( H~J ~\\\\~~~~-JJ C d 1-69 1-70 1-71
1-72 NF HNC\/NFHNNHNN ,NHN N .. N,NH\
N NH,NH\ N d / N ,|N H Cl N C| cl 1-73
17& -75 1-76 H HNN\ NH'N N' N\ ﬁ
H [\
=79 Ja%@ W NH\l BrN N &Q
F,H N FN s 1 82‘—50|83 1- NSy,
N, N C~ HN~
T 1-42 143 1-44
0 0 N=\F
= OH = NHo I\\l’ F N/
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40. A composition comprising a compound of claim 1, and a pharmaceutically

acceptable carrier, adjuvant, or vehicle.

41. A method of inhibiting Aurora protein kinase activity in a patient comprising
administering to said patient a composition of claim 40 or a compound of any one of

claims 1-39.
42. A method of inhibiting Aurora protein kinase activity in a biological sample

comprising or contacting said biological sample with a composition of claim 40 or a

compound of any one of claims 1-39.
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43. A method of treating or lessening the severity of a proliferative disorder in a
patient, comprising the step of administering to said patient:
a) a compound of any one of claims 1-39; or

b) a composition of claim 40.

44. The method according to claim 43, wherein the proliferative disorder is cancer.

45. A method of treating, or lessening the severity of, melanoma, myeloma, leukemia,
lymphoma, neuroblastoma, or a cancer selected from colon, breast, gastric, ovarian,
cervical, lung, central nervous system (CNS), renal, prostate, bladder, or pancreatic,
in a patient in need thereof wherein said method comprises administering to said
patient a compound according to any one of claims 1-39 or a composition according

to claim 40.

46. A method of treating or lessening the severity of a cancer in a patient in need
thereof comprising the step of disrupting mitosis of the cancer cells by inhibiting one
or more of Aurora-A, Aurora-B, and Aurora-C with:

a) acompound according to any one of claims 1-39; or

b) acomposition according to claim 40.
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