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PYRAZOLE COVPOUNDS CROSS- REFERENCE TO RELATED
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Sept enber 30, 2005, and U.S. Provisional Application
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25 years by better understanding of the structure of enzymes and other biomolecules
associated with target diseases. One important class of enzymes that has been the
subject of extensive study is the protein kinases.

Protein kinases mediate intracellular signal transduction by effecting a
phosphoryl transfer from a nucleoside triphosphate to a protein acceptor that is

30  involved in a signaling pathway. There are a number of kinases and pathways
through which extracellular and other stimuli cause a variety of cellular responses
to occur inside the cell. Examples of such stimuli include environmental and
chemical stress signals (e.g. osmotic shock, heat shock, ultraviolet radiation,

bacterial endotoxin, H,0,), cytokines (e.g. interleukin-1 (IL-1) and tumor necrosis
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chr onosonaximum levels of the Aurora A polypeptlde, and maximum Aurora A

30 activity, are observed at the G»/M transition leading into mitotic prophase, with
the polypeptide localizing to the mitotic spindle pole (Graham et al. (2002) J.
Biol. Chem. 277:42419-22; Sakai et al. (2002) J. Biol. Chem. 277:48714-23).
Aurora A appears to regulate chromosome duplication with aberrant expression
being associated with aneuploidy and an aggressive clinicél phenotype,
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localized to inner-centromeric chromatin from prophase until the metaphase-
30  anaphase transition, relocalizes to the microtubules in the spindle midzone during
telophase, and subsequently is found in the midbody throughout cytokinesis (See
Andrews, P. D., Oncogene 2005, 24, 5005-5015, loc. cit). The function of
Aurora B is to ensure accurate chromosome segregation and appropriate

cytokinesis. Aurora B appears to associate with a survivin, a polypeptide that
3



associates with the inner centronere and undergoes a

significant degree of stretching during mtosis.
WE007iovi3ss appears to be involved with inhibitiper/o2006/038174

apoptosis as well as cell cycle control.
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Hauf et al. ((2003) J. Cell. Biol. 161:281-294) identified the indolinone
(Hesperadin) as an inhibitor of Aurora B, which causes cells to enter anaphase
30  with monooriented chromosomes, having both sister kinetochores attached to a
single spindle pole (a condition known as syntelic attachment).
Ditchfield et al. ((2003) J. Cell. Biol. 161:267-280) described ZM447439
((4-(4-(N-benzoylamino)anilino)-6-methoxy-7-(3-(1-morpholino)propoxy)quina-
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ki nase inhibitors, particularly inhibitors of Aurora
kinases, are of particular interest in treating
cer t aizpling),orAleere kinaseinhibitoywhiakh aeerferesswitpchmomosdge alignment,
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[ ﬁ%lepéﬁ@l’é‘ﬁfl by kingsese t Eighfdissases insluge puimarso medosddrpopndf metastatic
- T- R3¢a ws by edai 33 ' I fr e _gro
consi gtnlg%gsgg %E)L?l asLCrll[IFQQ;?EBC;I-%1 Qn{ ngﬁ\%hlg‘?ﬁee?ﬁa’ sal g? éo?fﬁ@gtal’—-ﬁ%%st’- lung,
may bkideeyei rangreatio; avesald Juil$.e stooradh,opvaxian xrestate, cervical, and
t her epfimotRistons,. - T-(Ring D); 25 Ring Dis a 5-7
menber ed nonocyclic ring or 8-10 nmenbered bicyclic
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heteroaryl, heterocyclyl, and carhocyclyl, said
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ni trogen, oxygen, and sul furH 'n each
substitutable ring carbon QI ing D is independently
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15 RY °N Qv-R1

Formula I
or a pharmaceutically acceptable derivative or prodrug thereof, wherein:
R* and RY are independently selected from the group consisting of -T-R>
20 and-L-Z-R%
Q' is selected from the group consisting of ~CR*=CR®- and —=—

H

wherein said —-CR®=CR%"- may be a cis or frans double bond or a mixture

thereof;
R'is -T-(Ring D);

25 Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic
ring selected from the group consisting of aryl, heteroaryl, heterocyclyl, and
carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms
selected from the group consisting of nitrogen, oxygen, and sulfur, wherein each

substitutable ring carbon of Ring D is independently substituted by oxo, -T-R’, or
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aryl, seoshet@gagryl ring 30 havi ng 5-10 ring atons,
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each R is independently hydrogen or an optionally substituted group
selected from the group consisting of Cj. aliphatic, Cg.19 aryl, a heteroaryl ring
30 having 5-10 ring atoms, and a heterocyclyl ring having 5-10 ring atoms;
each R* is independently selected from the group consisting of -R’, -COR’,
-COy(optionally substituted Cj. aliphatic), -CON(R),, and -SO,R” ;
each R’ is independently selected from the group consisting of -R, halo, -
OR, -C(=O)R, -CO:R, -COCOR, -NO,, -CN, -S(O)R, -SO, R, -SR, -N(R4 2, -
6



each R5 is independently selected fromthe group
consisting of -R, halo, - OR -C(=OR, -CQ2R, -COCOR,
WO DND2/04B8N, -S(OR -S2 R, -SR, -N(R4)2, - 6 R@I/US2006/038174
2007/ 041358 PCT/ US2006/ 038174 CON(R4) 2a - SCQN(RA)Z
-OC(=0) R, -N(R4)COR, -N(R4)C02 (optionall y
subst ICOMN(BH2,C1-SOM(R R hat(D@()=O)R,N(FN(Rf\) Qpionally

ana - Y o, VP of DR T ﬁl@wﬁé? oiton,

c g g; IN ?Iél)z‘bgoolf(R“)Q —-N(R“)S}OzN(lg‘)} -N(Rs@hR and SOB(=IR)RORY,;

TNCR (0 O, 5 S R by OB e G R, 5 50~ SOz -
-N6R) MB@S@;- -§®2®(N€ REINR Y, Q&) NEB)-, . - R%B) 2(0)0- -

O( }im Ni@ﬁcﬁéx IO %oﬁ)N(R M%%@ﬁﬁ;{@c 39@( NR®)-, -

6 6 6
C(R6) Qf@c ggiaﬁ(kﬁ)’\‘s ; gﬁ 9;1; ) CRONES)-
is sebe }é N(Rc) @he @GROIZE(R: @tal dFNNCR\ )ﬂliR )=N-O-, -

- RO ). SR TN g T HTNATRBNRS.

E%Ra) oc( ON(RE§lected E(oRG IRNEREP c@gslstlng of “C(R%);,0-, -CR®,S-,

C(RG) %ng ggg)z’SOz- - ?ﬁ% kN So-, -cor,

C( R6) XRFOT DN RERS )ocmm(Rba\l(Gea )2N( BC@a,CFC(Ré)zN@G)C(O)O

hyar oGe0 T TN B eg@ P ?’3’3(&‘5%&@* PR st
)6

gr oup CRH:NROCRA(Bawupd -coONE; sanme nltrogen at om may

be.t ak t tomt
miiber ed hELBROR BT PUR SORTEETR B P Surpo of Fifosen
i ndepemuanmbt;onsw abbtded Copakijiate gmup aaweu@tgrms of: the same

hydr o 20 and a .Cl-4 aliphatic or two RG' on

T e lfibect pioanmag Jie ioker fosR0a padg dRtrosgh AR b Joms g 3-6
nerbehﬁglbf&@ﬂh&@lﬁﬁj'dlyl of higoargBiily; R6" :‘Shl ndependent ly

sel ecte ro e oup consjsting o ydr ogen,

Cl.4 ali ph%i;n&{tﬁ dg¢ H%ﬁpenﬁmﬂa@slﬁcte% Femghea eloyp Somsiting ef Byfirogen

any!l , aRngl COPAIpBAR drup, DHRRS R b 81 sHAE 8586 ¥bm #2¢ tak¥Piogether
R6" on adj acent car bon atons are taken together to 2

f or m b oy agefpenededeariosyslisiting: ri ng; and each R7 is

' ndependenéa'cﬂ RSk %Ri%ﬁ&d&ft?%l%&@d 86Q4Re &% E&Isisﬂﬁdg ﬁxf hydrogen
hydrogen and an optional 'y substitut ed 6 al i'pha

group2 ©Ors elighalRy gvourhehalegre Aptianaige wubsaiméed' akdn and 0pt10na11y
toget by yflqle{retb% I(;I‘rtglg% &rpa{]]&reﬁ@ %rb%n%tmg [ra%gn together to

het erocyc et eroaryl
25  form a 5-7 membered carbocychc ring; and

1

t

]

t

each R’ is independently selected from the group consisting of hydrogen
and an optionally substituted C;. aliphatic group, or two R’on the same nitrogen
are taken together with the nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring.

30

DETAILED DESCRIPTION

As used herein, the following definitions shall apply unless otherwise
indicated. The phrase "optionally substituted" is used interchangeably with the
phrase "substituted or unsubstituted" or with the term "(un)substituted.” Unless
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DETAI LED DESCRI PTI ON As used herein, the follow ng

definitions shall apply unless otherw se i ndicated.
wab@7pksase "optionally substituted” is used PCT/US2006/038174

i nterchangeably with the phrase "substituted or

unsubstituted” or with the term"(un)substituted."”

Unl essotherwise ipdicated) an3giomdly/ auszm@@d mp Tay hztvhaf mbsetuent at

di bstit t
st 1 Fan ROl ARl e Bl M sl E BT o RiEochcent o

gr oup, thaptherach substltutl on I s i ndependent of the

ot her. The ac refers to p

- NHC( =0) Ci—lélth%éer?h Igﬁ R4 %Oupazﬁ}ﬂg(eg ﬁ%g?r ein

meahns st raiThattemh ’étall’phaﬁn’ amCied 1efein @6ehd Straidin-Cladn, branched or
urated. or whjch

hydr ocar e conp| et el
cont ai A° g?]g C\M}‘yﬁfﬂp@r Sl ‘f’ ]bflrelfﬁéaéffﬁ%ﬁngﬁte% Gt Wiish epntain one
ar e nodr rasre maits 6f urE@ﬂilraﬁbﬁUE@ﬂ Whic biet P bfdmatk | m%&hrﬁple suitable
group aé’&j’ﬂd ude subpstituted or unsubstituted |inear,

h

br anc Bie 9w ‘8"1“‘33 RYhstituted o8 ppubstifutegd ineat; emekedaprdcyclic
h bri dglgfth I

y r: ¢ llqtl%eﬁlg/{[a@g | k){ or %Lgpﬁé/aﬁlg glﬁ):lg{;i?lsi }}ﬁkéé)‘rf; ysuclil-glg] (cycloa}]l’(gl)alkyl

%/(kyl g&l}féll)a&qny Thp kastpal Kelkyl!, diabkoxy”,

"al kox'ﬁh %%W" "alld&@glkﬁ"om "Alko aﬁ)%{lgﬂholﬁdse@ﬁlohg LP%{ part of 2

nnlety |ncludes bot h stralg and” brantc
cont ai ?ﬁgﬁrgm@ﬁ‘é’ ipdudepbpihstraightrand hraaclmdwhalﬁhwmmng one to twelve
" al kenlbon @Rfhs. Rhddmyd d ¢ It 9f

| arger  1oi et i shal | HM% r?}:%ég}g [gdot r al&%h%i’@ nd 2 péit of a larger
br anc Heeiew shglhinclude batlhﬁitrnlghtt and blraJICh@decbhams I:anmrﬂg(mzo to twelve
at Q15 g Q " 1&lkone or

2 v e Bl T Bt U5 AGhe 37 o S 45 185 mlety shan
hydr odmlﬁﬂﬁng’chh iCa h-Car bydrosepions e&hychsab woRipReLl Satwﬂated hor which

cont ai tur.ation, but which

are noanaRng br FBTRlb gl B i et

group. TheTheterm"ahinw’mﬁermm anNHgfrsupl 0 an am no group
wherein on%nof t he grogen atons,is replaced by

an al kyl grouf® ImTh%k)f 6? 5191 Ao ﬁ@?@ﬁ‘é‘e’f%“ gpe of the
arfiono hgdmg@awmmrrépldcb@bﬁyrdﬂpg%fbu atons are repl aced

by al kyl up t he al k roup nmay be the
sZ\rre 0?/ g!r:[ﬁ @Fg n‘ph ﬁey%émp% rgfers: qqélpldigpw Eroup )\/Nhereln the hydrogen
"hal oatdagnyd re EI&B@H Bﬁﬂkﬂaér&%ywhé?@ﬁ% aﬁiqhh%outpl be the same or

al kenyl|__or al koxy, as the case may be
with GHEB: nore hal ogen atons. The term "hal ogen
means F, Cfhe BmsOfhaloal he "hﬁf):mceng}@t Qﬁcp ahﬁmlkcm;ar}ﬁeans alkyl,

nit rogen, oxygen, or su ur and i ncl udes an
25 alkenyl or alkoxy, as the case may be, substituted with one or more halogen

atoms.

The term "halogen" means F, Cl, Br, or L.

The term "heteroatom" means nitrogen, oxygen, or sulfur and includes any
oxidized form of nitrogen and sulfur, and the quaternized form of any basic

30  nitrogen. Also the term "nitrogen" includes a substitutable nitrogen of a

heterocyclic ring. As an example, in a saturated or partially unsaturated ring
having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, the nitrogen may
be N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR" (as in N-
substituted pyrrolidinyl).



oxi di zed formof nitrogen and sulfur, and the
guaterni zed form of any basic 30 nitrogen. Al so the

wo eoomi041358 r ogen” i ncl udes a substitutabl e nitrpgEnSmD6/E38174
heterocyclic ring. As an exanple, in a saturated or
_partially unsatur at ed ri ng, havi ng 0-3 het er oat ons
sel ect ed fifbffﬁemw (rarbocyale"s Ueartweyadylt ' @gr@ﬁcyciq%eorn"cwbogs@ﬁc" as

py - oluseéll}llﬁ%n} mgans ﬁ?ﬁhl%agg e W—S# mr%v{ ltig fg fg{h'te(:ﬁl%lembers The

Py r Oltrotis nyda)hocﬁzleW) '2603¢,0141'3 S&aﬂﬁa')‘clldS?_ 096/ cmdcwum" Théether

terrrs oC car.bocycl yl rboc cI 0"
o bR oS atpliy SSRAPRRL b toferf oy FRS fRs 9iFpgptionally
Syst emuhauutddgnmm "carbboiglet, e'exrbds@aiye'[ S:arb'ﬁbj&lo"t e "Brbocyclic"

gg: gg@é c]i@e a}/\ﬁ%bocgs é%ftaa? @ﬁgﬁ rog)‘%g %g}ng{eaﬁrqn?atlc or nonaromatic

unsat wingé, @ekh AIif @ de@hgdrEndpBihkl SG8udhddondphthyRiteRNAL katical or
5 substjtu ttoaed The, ternms "carbocycle", "carbocyclyl"
" car bBEYE Pittactypeni is op thraliphaticTnga| so i ncl ude al i phati c

rings that ¢ @nhuasth §8d aRBe 8f adPiE ol %Eér'lﬁm&? as in "aralkyl",
nonaronmatic rings, such as in a decahydronaph

t &r afhgraloRApoF NYIoNRKYIS. Fofers rig dpremptico ing pEpyRs gwmg six to
at t achHRRLN kdmB&s ! fieh & #)lﬁklﬁ?lt bénzyl, Plenetiye 1t1%'i)mhyla'2¥laphthyl 1-

used alone or as part of a [argér noiefy as
"ar al lythracyl apd Z“aalﬂmqybﬂihe tergy "a'l-'Bé" ylsorefers Kyhﬂgs thq;faeq’ gptionally

to ar opfibitedl TR ¢ O“a&fl I?lgaéfnzy}ls%h)ﬁﬂlte&harl{%/wht? A the term "aryl

menbers, such as
| - nap hmh'yI"Arﬂ" ﬁbp hmdhl}des fised @plybycdic pkonaatid rihgagystama gy fwhich an

Tl'ig tef an@r b g ?{1%8 th gjngﬂi ntlt%ore rrl mgg )}aFn% es 1n§5de l-ngla}lthyl 2-

opti ona ute
inter mmﬁmgé,albmyhmyﬂ land Z}amhmcyh ABp ylhcluded mdthin thé\sgdpe of the term

al so |.,nc,,ude fus clic aromtic r|n

in whi ch{ ! i‘os uﬁ?de‘?%%l od ?%Wﬁp ﬂ%wglﬁga’a Y FOFABH n%¥ %530 one or

r1 i ngs If]ndﬁx afmi @smatic| muhge Isutiaphs hil ,anzlmdjlaglht bﬂéﬁantm%myl or
ant hra trc so .included wthin the

scopete&‘faﬁ%/ch gtpﬁ'r ﬁ ¥adéf§io‘lP‘E peint ofsatchypgutison the agomatic

grouprng. Which an arorratl cring is fused to one or

more non-aromatic rings, such as in an indanyl,
phenant hri Ehengﬁrm beteropyaly” a PRetsremyaiy ke Y [ hethé’P’éC 't 4peused herein

radi calchRies REH- zﬁbm@ﬁic Ahd %@Q% "Hawhg fOR b %I@EIPHBBI‘IJ&S Eferably

r| ng. The term "heterocycl e’ het er ocycl yl ",
" het elﬁ(‘iﬁyf/‘bFeincm wlich gesoreptgiTe darhony dadfery @pmqrcare each

ring W@mgrh AVidGodtOH" tEQaﬁl H§ to? ChetdTh Oéyaﬁé Shngs 1nclude 3-1H-

pr ef er abl ive to ten, one nor e
caf boh%nZledé’e‘Oé‘?a)BPay dhéultsﬁﬁﬁ@l)lﬁ oxawenzyatﬂazolﬂeqdl acé@lshbklydm-

g ?.Ie-|t %%nggnﬂ rﬁgﬁm ?azlypr gﬁ&ﬂd?o%&h&lc i feﬂ’%d%o%%raﬁgle 4-tetra-
( 1- subydropyramd)) [13] okexalagylz |[h‘313|¢ﬂmblalﬁfl,y [1,3]2dxmhylaRyteitahydro-
gutr gtnﬁll L o’py{;egn l;o%&g}%hep 1 -mzorlgh% 1n}§}h§/ %{mﬁyi-inorpholmyl
2-th10morph0hnyl 3-thiomorpholinyl, 4-thiomorpholinyl, 1-pyrrolidinyl, 2-

30 pyrrolidinyl, 3-pyrrolidinyl, 1-piperazinyl, 2-piperazinyl, 1-piperidinyl, 2-
piperidinyl, 3-piperidinyl, 4-piperidinyl, 4-thiazolidinyl, diazolonyl, N-substituted
diazolonyl, 1-phthalimidinyl, benzoxanyl, benzopyrrolidinyl, benzopiperidinyl,
benzoxolanyl, benzothiolanyl, and benzothianyl. Also included within the scope

of the term "heterocyclyl" or "heterocyclic", as it is used herein, is a group in
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hydr opyranyl, [1, 3]-dioxal anyl, [1,3]-dithiolanyl,
[1, 3] -di oxanyl, 2-tetra-hydro- thiophenyl,

w@2d0ess88/dr ot hi ophenyl, 2-norpholinyl, 3-nor phol/us3006/038174

4-nor phol i nyl,  2-thi onorpholinyl, 3-thionorpholinyl,
4- thlonDrphollnyI 1-pyrrolidinyl, 2 30 pyrrolidinyl,
3- pyr mdlichdi nwifaxon]@tlp mpt@mawnhwntmmngmms iuesc@hgd QUe OF MOTe aromatic

1- plper|d|n per,i er|d|n
4-pi p SF g~ ﬁ%}fdatl&np 8 sucl Iasd r%g/rf ln?aaf)[gg,of}gﬁlg}? ,, phenanthridinyl, or
N- SUbSdttahydr&qinndﬁnﬁz &Iheﬂyﬂlﬁ Iﬂdlmtdﬁqiohmdl aigthment is on the non-

benzoxan benzo I|d|n e piperi di nyl "
benzof Ihetef%‘i‘? g Zﬁed{é ngg?rﬂ?yﬁ Hetgraegelyl”, or
i nsl udﬁaermychd;'nwﬁdﬂ&r Szﬁtﬁrﬁf&d o@fpaﬁlany ﬁl%ﬁka’:élﬁbﬁbw‘yxelty kings that
or heterogﬁqllc .as it is used herein, is a group in

9 WO SEPPHeRESRbsBEdUS2006/ 038174 which a

non- ar onat frge Ifeeﬁlemeﬁfdami'c QRED LI Gr lak et F £ WSS hbiety as in
one or nore aronmat or _non -aronatlc rings, SUCh as

i n an hsiererpikyl or éﬁfea%asﬂgﬂkox e TP eterpRrRatic ging groups having

t et r alydreauieh 'rﬁ%bers""ﬁﬁﬁﬁpfe@ ®f rh@féirdﬁﬂjl s RdIMe Pluranyl, 3-
attachment is on the non- aronatic

héf)er derewth %@ﬁ@@ﬂﬂr Ngmmiawglyl Prisidazely, "4ranidzely.c-amidazolyl, 3-
"het erlé%‘iﬁ(z%hﬂ ». -ISOQZ{ZOEII ﬁﬁBﬁzQ@ycﬂ 6}&d1a%]?t qua&%dfﬂah%qazolyl

or partla unsaturate o refers 0 rlngs
are oﬁthem}yll yS-Qm@gM,t dtryerolykh &-pyerohil;” Hepwsrabyls yl-pyrazolyl, 2-

used t
"hete glgr a 9{' I%eﬂt%1 dglé }Pﬁ ?’ﬂ EB&I%}X e?é}lﬁrﬂldgl 4-pyrimidyl,
het er éalyonécﬂyl,c31pm@zgwb (Ppthiazelyl, rﬂgﬂnafmlyb Stfblamim tSetetrazolyl, 2-
er, a { he ry S | .
3o agpts Ryt RL  FUSGOR Vo diuln® (SRR popimidazoly
2 i m dbalmﬂydnyl ébenmﬁdamdl }ﬂdplys qumodiaylo Ibyﬂlzotr&-zolyl benzothiazolyl,

I soxazo oxaz |so zo
5 oxadrioiogpvh SRA e, Rodh IR oo 8 I RD i, and
1- pyr fb@lhzy)isoxa&om rAEb yicluddd p/ythiiﬂhey &cppé.omé &zl "Ybterodryl”, as it is

4yL;‘ flog%l: l’lereém, é{z‘aéﬁglaé |1n winc%yz} b# | mlcp éﬁ%g%/ k‘ﬁ?‘bfﬂ one or more

32Dy iafhdzati0 Yk norkrdriitid 2Ry lwhelé'tﬁehtaaﬁ@l' ol pmrf? 'o‘f RitAABAEM is on the
5-tetrazolyl, 2 15 triazolyl, 5-triazoly t hi eny

3- t hi BRigToaTeEsipARs| Wamﬁéwplmied%@E@h}gﬁroqum@h%ﬁoiem}é/ﬁmlsoqumo-

benzofypamd pyn'd@ EH0A Y |pyriftiti@! FHA¥Arm tl’l@t@?o%ﬂ" zﬁ&ﬂleifeks to rings that
benzothlazoly , benzooxazolyl, benzi m dazolyl,

i soquiareopntiopdlly substituieflyThe fesni hetetogty]l” mey ibglitsgd interplehngeably
benzokxﬁfﬁ’%ﬁé@hé{ "1re;ef°$a§ﬁ ring%}{ﬁ‘?%nw"ﬂeﬂér&rmgnépOpe of the

t erm "het er oar used herein, is a group_
i @5whi ch aAhemykdambdmg mmﬂ@l|@mm@@@dnﬂom@ﬁedommnﬁwehk@ or

20 ar e

20, o B o DIAPRATL Sy | RIS AL ) s oy

Exanpkesgain naleudie nfoed isetizithenisiu Exsahplery bf suitable substituents on any

tetrah dr oi,spquj no-, i nyl a ri do

[ 3, 4. ATSORHRT GRROY atorgaf g Pwﬂﬂﬁ@@?%arﬂm}wl’ £ dterosraipd group

to ri ﬁtg;ﬂhdé :ﬁzathalogére it l-(glkl%\l SR°, Sll,b&ﬁdtﬁyélérﬁdiiox'{]hQ,Z—&hﬁbnedioxy,

"het er oar e used in ea it e )

tg m Prf’é?%ﬁdéaﬁ%cgﬁwﬂ%w f‘élﬁ@’%&%ulw@ﬁ%ﬁdoﬁ o‘ﬂﬁ’ﬁlgéubmfed -
O(Ph), -CH,(Ph), substituted ~-CHa(Ph), -CH,CHy(Ph), substituted -CH,CHa(Ph), -
NO;, -CN, -NR% , -NR'COR’, -NR'C(O)NR® , -NRCOR’ -
NRNR’C(O)R®°, -NRNR°C(O)NRR®) ; -NR°NR'C;R’, -C(O)C(O)R’,
-C(O)CHC(O)R®, -CO,R’, -C(O)R®, -C(O)N(R®) 2, -OC(O)N(R®) 2, -S(O):R’, -
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25 An aryl (including aral kyl, aral koxy, aryl oxyal kyl

and the like) or heteroaryl (including heteroaralkyl
wa@ra7loetsss oar yl al koxy and the |ike) group nay PCDOBZEN6/038174

one or nore substituents. Exanples of suitable

substltuents on any unsaturated carbon atom of an

aryl, @”ﬁa'SY@)R ANRSOIN éR%)E, Nﬂfwzﬁ&r-etﬂ)N(mM-Nﬂ) NR)

| d hal
15 eehy BRI 6 Gy NEG @I HYOEUSS HEgPByGh K s
phenyhnd@%%entﬁ”&ﬁcteﬁ%&? ?«Iﬂo énqapﬁl})shtﬁtﬂ@sﬁ'lﬁlbﬁb@ﬁituted aliphatic
QP (Ph), substituted - CH2(P CH2 CH2(

su bst Broyp e m@p&s@n@f teroaxyl[\gzhetat@ycl)lq\wg phenyl Nﬁ@( @‘tﬁmuted

) NRNRCZ’R@%% sub%%%a P@(Ph&\gyg@é@ % Sﬁbmﬁzwﬁd{ £ 0-6; and

- C( O N(iRp lmker. KoR)lesof sulgp@l)egtpzon theqadiphgtic group or the phenyl

S AT TR SO gy oy, o
- (CH2y W@Wmmn@rbo@xﬂk&)m@ﬁwm ( Rkylywhapaihpnyloxy,
each E}a’l la; 19&3&%%8@&,' ?ktg)g)ld %Ft?odh;{}a%m hé(a%é;%e nalk@xycarbonyl

subst | or un grou
uﬂﬁubaﬂqytcarﬁ)emylﬂeldmmdmidalkoxy,laed mmxadly)dl ic ring, phenyl

( glj|)2 ( E’E)bs}s‘nt H %C ISgT(%E)lgtor Caf%bgéi(lﬁﬁ@ %%gelr&cgélg:drglgqr 2%159\9 aryl or

is a hetaloeryl gmgumay Emﬂmpl ae of n&ubsmbstxmem sEmmlﬂdrseof suitable
al i phat or th henyl .ring.of. R i
am hocuusrRgh AR a8 stfiEeRFiee mb b ApRbe Srasg oL s nomaromat

hal Ogﬁétsrocﬁ*lhlé)ting oalak[’;idedmyil ot hsttromyl ring 1nclude those listed above for

d!lg: t¥|eglms Car bO 511 8§(§}1 lﬁ ?{ n?gﬁl?g? %@ﬁfﬁ%fouowmg' =0, =S,
car bo#NN}ER*k Rr POy, ; NNI@(@LKykNNEmwlkymyemmmz (alkyl),

hal oal kox and han | K tlc gr

non- aPbriethc REE%r 8%“3‘0 ci% |“Ffﬁp lfgléﬁte‘g §?mohydf°gen an
het er Qadupktithitbd GliPRic CABERI & thabaﬁutéﬂa laBplab Sirbipd SiMagiples of
Exanpl es of suitable substituents on, any sat ur at ed

car bofubstitugnis O e alivkatigr SapP drclude aminn2lkylamio; dialkylamino,

heper Qﬁ‘lﬁfbt:arﬁoﬁy'l Nthafseitt faﬁér?d a8 YamifdcafbBhfAl O&h 1afn'nﬂ>garb0nyl
i ncl ude those l'i st eg abové ’for 15 t he unsatura

car bonlkgkmanecerbguyleny. Aiebeleminogarbemiexy, alliexys higro, cyano carboxy,
follo = O R,
—NNHC%%?%FQ -blgslyl %l\ﬁé (3’(‘159%53&1&’%@‘1 hwE ere each

R* is i ndepehterubstiteaisaut thel nftrogen hiyamogrersmatia heterocyclic ring
unsubst i fut a at | +0U tu +
al i phi:’tntclh i ggﬁgu M@% C?Og eoélg%st%l(ﬁ#)(&R tngFH COR, -

s’on
abp phSOIzR: gsomn nm@(etsNRT)noc(awHyNam)n and -NR*SO,R"; wherein

di al k m no al ogen

o) byl b cRingSrp R AR B st Beefomy piBactBrbup, a substnuied
a: ty' anpiade ol RPHEOA YPh), Chugdulwém rlck)(lm k@@lﬁk}ﬁhﬁedy LO(Ph), -CHa(Ph),
al koxy,. nitr.o, 0, cCarpox a car

2 ko w0 Shamstiskisiy PekaRR) Gupirocyelic g

Examples of substituents on the aliphatic group or the phenyl ring include amino,

30  alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, and
haloalkyl.
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Sui tabl e substituents on the nitrogen of a
non-aromatic heterocyclic ring include -R+, -N(RK)?2,

WO B(DPR858 - CO2R+, -C(O) C(O R+, -C(O CH2C( O Rk, PET/RS2006/038174

SO02R+, -S02N(R)2, -C(=S)N(R)2, -C(=NH)-N(R)2, and
- NR} SO2R+; wherein each R+ is independently sel ected
from hydr o@"bmenaﬁlmker pioap'i ar "Bnierbmeans aw beanic wiodsty that connects

2 PR ORI 53 Gl ) oS s

or an oup@mh&tsiulﬂnt adimitehel aaNH-, O(CHDE‘ICE(OQ-GYC{O)NHLI d&ga cham of
§s of Flubsti ents on élﬂe al i phatic graqu
|2 GH

pheny PSR Ae P f,ghairg massotali er 1s typ1ca11y in

di 3l kytheyhgof a@ﬂiltnqutQQb@ Wéferaﬁlﬁr'lﬁ’ #RMNangdl df)l'lhto 96 with a length of
al kyl am nocar bon di al kyl am nocar bony

al ky| diithaed %@x?xan&nl%ﬂ aéyinkr mskde B@atfwa&éwr unsaturated Ci.¢

al kox)élkyh@étfercﬁam %@EQS oﬁ@ﬁh%bstﬂtg@ )éﬂ&%a@ﬁﬂne or two saturated
alkylcarbonyl % ir oxy,  hal oal koxy, "and hal oal 11

WO 206 asrsﬁs@e @szwemlxsmlacem P “GOHKEY % -CONEH-,
gr oup cRNHNEL KB, -OB®)S ﬂﬁc@; ﬁﬁtg I\IIHEb?m’ I0@b)NH-, -NHNH-,

connects two part’s of ‘4 co Kers’ are
t yii caNHCeofipr-bQedS@f, -bikl- aﬁ@rNHu@h-I\ﬁéSOﬂxygen or

sul fur, a lﬂ}# ferm WGyifRne HEa'in" refetdo aﬂy& ?a %suﬁ%‘{ltg eh”tﬁ:]ight or

or a chaln o) atons, such as ‘an al
mol ec Wkanchedamsbopfchain] thateery bestully patomiddyorimavSoteche mangeits of

of ab 14.t0 0 f inth e .of
96 Wi ?lﬁgaturiltleorlllg t’[‘%xg o]ptlgna? sgl% %[ls,l taresasxgegf%b% abgr(e %%I 1 ahphatlc
of |i nkewps i nclude a sat ur at ed or unsaturated Cl.6

al ylldene chal i.S .optiona

AHEY i - ond- ST Enoh 3 sk BrEEhe BEStS Y BeRi P O et o
opt i omaﬂnbmamcﬁlp kaacled by stiifl©)or, chefﬁi@]l@(i@)mble -cﬁﬁiibhnd -A stable
C%Hg)%mpaun l\ﬂNﬁ-le % Wom@ﬁgd 1%(9_1’16 mng 1ch thN_q_hemlcal
- SO2Ngtruct@e is WoiSEBstantihil§ alt€edwhah Kbt dene d@ﬂkadt% temperature of
refers to an optionally substituted, straj aht or
br ancHEE ealessoin LRAPTNCe plmoisue wreotier chymisally seagtivg cppditions,
haye gnat hstABiRkunits of unsaturation. The optional

substituents are as described above for an aliphatic
group. 15 K ieomderaed 8t & 2l gekatintedesrogpsodelipad ihatsing polymers

s pe%va%& labb d@f‘ﬁﬁ{ b&bsﬁé&&ﬂs %th%ﬂi?ér%ﬁfaétﬁ{én{s% lf%én%eiv@s (eg.

a stable or chemcally feas ble conpound
conpo@#&tlwedcﬁ@mldmvln; § eubstityied menyounal Smlzsﬂ@lmt Which is itself

whi Ch JQ etaexgi'&? le?bsﬁ%égﬁ;&gé)g étg') BRtnod %g‘x{d@@tf&q{léﬂsi%lgrein.

altere nket ‘ at“a tenperature o
or25| eds suthcasdsethamwnmen ofmbayi cétsucrlesubstltmﬂhssrs three. For example

chem GALLY oLERRIAYFisf 3 bl AP picrd? f Bl i) SGhlf phemy-

week. i s under

def i n¢aibitauted phenpl(gubetitsted phenyl).

Unless otherwise stated, structures depicted herein are also meant to

include all stereochemical forms of the structure; i.e., the R and S configurations

30 for each asymmetric center. Therefore, single stereochemical isomers as well as
enantiomeric and diastereomeric mixtures of the present compounds are within

the scope of the invention. Unless otherwise stated, structures depicted herein are

also meant to include compounds which differ only in the presence of one or more
isotopically enriched atoms. For example, compounds having the present
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arrived at by defining substituents with further

substituents to thenselves (e.g., substituted phenyl
whanrogi3ss substituted phenyl as a substituent MIT/TR2006038174

itself substituted with a substituted phenyl, etc.)

are not intended for inclusion herein. 25 |In such

cases SWH@GS@MM% tha selasengmt gfie hydgeﬁﬁgthym@rufe@umsor tritium, or
three g ko 1 tap-t

subst FEuTe pe‘gr% FeaBOFBY b TP Lkt Bfbaeldn S hay fle scope
(subsefthistieg¢niireny| ) - (substituted phenyl). Unless

ot herw se r s de t I r .
et to, o S/MERM B ORI filtedld il p8! Ernliada oo
stfu ctmnwsmonse In at prefeRed nohb&Slimomns ﬂgmoatgosnsn 130 phamaceutical
e
di ?ﬁt pfomt@x:]rhnase mhlbatom effsctivé td inbibjtragsetein lmtaﬂ@thTlldsloglbﬂ sample
wi t hin e SC ven ss ot herw

ot at b it PR RGuhouh et forBtesiin apd pEETRERE fompasiions

i ncl udereof) MhtuhrOmpiikd aphntbiuhd Ithdmbtymlldihats&mhibit&sﬁfé@t@veqf) treat
soto i cal d atons. r exa

ogﬁpoﬁhg‘g‘r’q??é% maset %i‘aﬁ?geé’é‘ﬁ’{tl‘% %%f m%eefﬁbﬁsgscept%e carrier,

PCT/ Ugg00et, 83 %chicte, nfaly b GdrhuRedS¥:CRR N 5ifioh Rea patient.
repl acenent of a hydzﬁrqen by a deuteriumor tritium

or the reprotkeEnsaect o Hisc EPVBRSiPnbIplades1 troa Bpthod of treating or

14C-e fe'v&ﬁx%%o‘f( @Hecﬁa{t@d Sibdabd. ﬁn%ﬁ@eﬁmﬁentotge Eh@éa%e is a Aurora
|nven|on ounds of formula I, or salts thereof,

may bé-Pesstef %lfeéEP» wiich mathad spmpEses pémiisiaring fo ppasieatipaged of

erbodi R teatldft zpﬁglﬁﬁecdht:él%ffeén\% aﬂfbﬁﬁm%ﬂfn?glﬁld of formula I or
Con‘pOSI tion. In one enbodi'nment, the conposi tion

conpr p bamageutignbeampasition ereopr otein ki nase i nhibitor
effective ’f‘tlf% g&rﬂh"ﬂr&ra% lee%o H'alsgal DAGS A ﬂ)rQAbllngcil&?& go%dmon"

sanple or npoun 4s of I's i nven
and phsausa@heam; madns @om;hs&st nonoiher defetaro$ conditiontin Wthh Aurora

conpr lss’tﬁo %Fnt t%tprag/ T Lhe t IO ﬁlltrcpra lﬁkrrrll algtgd Iaa[%g{ oy I'Aurora A-

ef f ect’i Ve preve
c2tdi tedinted nmhdammh alsoamen thosaﬂlbgasamepﬁchhdxr& thelatd Aleyiated by
adj uv

o R it e st ATPERES: SRt e Senahds gene; o

i nvention TH%| taxlfnﬁscah&br'anﬁﬁﬁémdutﬂi nbt Baitdéd @, 8dlid tumors and blood

preventi ng a ki nase atedd ease. Jn e,

enbodPPERLMTRAE U ‘i‘tés Aot ?‘g Aﬁﬁgg{gﬁ’ﬂ%ca‘mm breast,

di Seaﬁﬁry,\bﬁﬁvﬁ(hpﬁﬁh@qastﬁ%{tbtﬁﬁﬁrﬁﬁﬁm Biophluk NBryh® globlastoma,
patient 1.n need of 15 such a treatnent_a

t%%r apetiehlasimay storfasht sl kesensentioma Wagperifdrgmerd carcinoma,

for muj;gyel ceﬁrcarc?ndﬁﬁarsﬁﬁﬁ QUi Ic&RInok? nﬁﬁé'aﬁé&@aﬁ:ﬁ@ﬁﬁoﬁome colon,
The term "Aurora A’nedi ated di sease" or "Aurora

A- medpdeneima,copeiicrsagn adengsarginemaherteyrpid, nefeliculany carcinoma,
di Sea&&xﬁ&eﬁﬁ{éﬁfcaﬁﬂoﬁhe§dgﬁﬁ§h&9agééé %&nin@m‘ﬁ'h;'nslgn&éfar UrEoma,

i s thought to play a ro terns "Aurora
A- medbladd&ed cdicsware'liver cirtmpwe aand biliary passages, kidney carcinoma,

30 myeloid disorders, lymphoid disorders, Hodgkin's, hairy cells, buccal cavity and
pharynx (oral), lip, tongue, mouth, pharynx, small intestine, colon-rectum, large
intestine, rectum, brain and central nervous system, and leukemia. The term
“cancer” includes primary cancer, cancers secondary to treatment, and metastatic

cancers.
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20 nedi ated condition" also nmean those di seases or

conditions that are alleviated by treatnent wth an
w@\w0a0#1388 | nhi bitor. Such conditions include cPOT/E82006/038174

The term "cancer"” includes, but is not limted to,

solid tunors and hl ood bor ne -t upor-s -an zmgcl ude, -but

i's not |i A% &deqer th@ HEvenn 15lafcs o eQuoBRds ang cerpRgsitions that are

ovarymwﬁgﬁﬁw§mM%QQ§kgte testis, genitourinary tract,

esophagus, larynx, glioblastoma, 25 neurobl astong,

st omach, szkmqﬁher kenegit ofthe inviantiom, relates do thepliradmaens o the following

carci g I r o ma |

car Ci ﬁ%@s ﬁ% gv(? ﬁoégg}rbgl I?;rggr%%gab ehlt(ﬁl%hgry mgt esn%hagus

pahcr basx, aliebieﬁt@masl mewnablastompay cﬂtcdnach,o Isking emtoacanthoma, lung,

Car C' ?Po@amo1du Qgrc{nor%a,e %rfgg te e(iil %grrcf:ﬂopnghng aﬁa%élk d&rc){noma lung

car CI mmxardmcma: hoae ccaﬂomraa@ndmh;l bamrqas pa@a@e@noma thyroid,
[.¢inona

i o afQlef iigRns, WGalRin Bl e G B8O Ry TR ofpe, rapinome,

phar ymelat@ti@| shscomi,pbladden gueinotiter qaladioniiX ands bitibly passages,

est.i.ne, col on-rect L intestine, rec
oI SRR ey P gtso-arS Dok s grdtk gk cel,
t er m buctAN@eIty ahd GhatAeS (oRdl), TRY Yorgad) GRbuth,CEHABMAK Ssmall intestine,

secondilé to treatnent, and netastatic cancers 13 WO
2007/ PAIBESUBCTHER JHORNOIIE . AT and seniipl peqgous system, and
i nvenfehdmisel ates to conmpounds and conpositions that

are useful for treating cancer. Another aspect of the

i nvent i on 4ratr apestof theanyeniion narpetpgd fopeatisg FPgmprising
C #41C 5 fninHeBAS bne &Vﬁftﬁé’ofctﬁé Hérﬂpouﬁﬁ@@és@ﬁt%d Hefedt {5a patient with
genitourinary tract, esophagus, 5 larynx,

gl i ob¥®®8¥oma, neur obl ast oma, stomach, skin,

ker at oacang. U0 QharSR FeR

col | carci nx%‘?ﬁ%@nes S F arad %r%ﬁ%g t ﬁrlg{l&:rﬂ%%f eIn@theqlal cells to
adenofmn@ﬁw@ﬂmd vbsele (Oﬂpclcalﬂﬁd radmsuﬂmzapa'nc Iréldm;lon of mitosis of
adeno s Id; f II| ul ar carci

undi f@?@n&qgt% g#%%{\lgsc nrghnlgl D o qgl Olg}e/neglgr c A, aspect of this
s&m nmnmtlon ne@foeraelagar ©0 mihlblbbla dsfe nndmmhlm Qﬁmmd, | Melnding
car ci 0 i ar. ssages, ,10 ki.dne ci noma,

nm a ca
el oNBearLReaEPecrtry RRGFAA APther s fy @easiable ol
hai r ymitedid, fas deﬂimd tatdeins inciddys, dadisploa liinsd Qd} feRdebsivd biPabnormal

Egpgﬁ ’8H1 Ofl %5%&& ;ﬁr(] tcslistnfl | .;1 %’S%iﬁﬁ?s?% slid tymgrs and tumor

Cent r @btadiedisy ObbhighY Binf, ﬂ)@dexah@lék S¥hAngiOMas, N&oudfP 86dromas,
the i entlon i.s a method for treatlng cancer

PRRTTOmS. SAFOHRSL 89 RIORSHIS SFTHERES. oYeste malfunctions,

C ONPOoibABEnA Sfuhd REUNH Gh@IImAtOryanR 3nhRRE dWbiders, BadheRY dlsease
Angi ogenesi s is characterized by the proliferation of
endot $Af prgoutyarihgitiy, gbnormal angiogenesis accompanying rheumatoid arthritis,

skin diseases, such as psoriasis, diabetic retinopathy and other ocular angiogenic
diseases such as retinopathy of prematurity (retrolental fibroplasic), macular

30  degeneration, corneal graft rejection, neovascular glaucoma and Osler Weber
syndrome (Osler-Weber-Rendu disease).

Other undesired angiogenesis involves normal processes including
ovulation and implantation of a blastula. The compositions described above can
be used as a birth control agent by reducing or preventing uterine vascularization
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form new bl ood vessels (often called
neovascul ari zation). Inhibition of mtosis of

wenaonhsts al cells results in inhibition of PCT/US2006/038174
angi ogenesi s. Anot her aspect of this 20 invention
therefore relates to inhibition of undesirable .
m t osireguired dowicinbiyo impliatatiombl Accardinglyethestosnpositions described

mammal j an di sease, characterj.zed h) ndesi r abl | |
Tt 0 PEOR 48R RERPLR RBF e e M of & st or to bock
|i m t ednittuati@x@Gaiust meerdfrhadpnor mal  stinul ation of

endothelial .cells (e.q. ,.atherosclerosis), .solid L
tumors andPisEEs aSSﬁgFé”ct%js‘f’ﬁﬁPgd,%S‘B%Eq BHos frplding pggvascularization
exanplegn b QLRSI OEERg 1@ R YSdshit iRRMIIONBSuch2fseases include, but are
neur of i bromas, trachomas, ﬁnd, pyoge,n#g_ gr anul omas,, ¢
vascumat liried i Qepigh geovaseBlap disgsendia ICHQ‘AWPM?}}’: retinopathy o
i nf | anp@Rtinty, 206mid AR Hiceabtle hdovaRakh eflascofiaS 8RB Getrolental
gout or gouty arthritis, abnornmal angiogenesis
accompRFPlasysr qridsrree eratogtHicHyitis, VitainpA dlefigigays contact lens
such @SerRRgy lafbpicS keritRD Sljefiof GhibRORSLIN, %‘ﬂéi’y%?&rﬂ Sferatitis sicca,
ocul ar _angi ogeni ¢ di seases such as retinopathy of ]
prl@maSifgrenys (syedrewe.cfeng 1¢spgneo pihalerieyulosiaceiphilis3ddycobacteria

degen i 0N, 1:.COr fdn i on VaseM! Alneal ul
e L e
di seag®ypes Osimplex uimdkstiduse dHerpesi ogdere sifsctiony o protazoro ringgptions,
proce 4.ncl udin | atio sl ' .
Dl act angos fidredip Sioofths Bhirs ettt RIGBHL BedcAafln, duacginal
used &srawlysis trimnep mfenmhtoapatititipysystemicdiypug, pelyarteritis, Wegener’s
prreventing uterine yascularization 14 W0 .2007/04

b U0 U S KRR B AR nelbrishi SR ooy, and
Accor domgilygraphhgeationposi ti ons descri bed above can be
used to bl ack ovul ation and i.nplantati.on of a blastula ..
o 10 bl ocPeTe Rt SHORIH LN o HHEH PR ) miosEs  ncTuding
Di seasesvasat@iehtainechnWbd hrebtdd @stdraing eo Nthé qHésent M@EntidnNg Such
neovascul ari zation, 5 can be treated accordi ?g to.the .
pr esefiSeIsaY elelidh. PY e dhdlediEuiled; () gigkle e ~apemiia, p§reold,

|21 t %ﬁ’euﬁ@xan%ﬂia?éladﬁ@\ﬁﬁ,aﬁfgfé{’ﬁ‘rdisiéiis%,e 388, odthaARA! hfery occlusion,
retinopathy, retingpathy of prematurity, corneal )

gr af t cprefidebsmpiverkississs ot vgita(rioin Lame sdtents arsicayic lupus
f i br o} R BSosis® BhISS 'Hi%adt S BRLRPORIHAE! in¥cibi: calbih@FrBrirftis or
defi ci enciy,_ ~contact lens overwear, atopic keratitis,
super icheroiditish presieqdaedular distqplasmpsis,ulpesk e diseise myepisceptic pits,
10 Sj > r ) e r €a.:.ph GheH! RsleSviscosi
syphi ;%?arsrg i\ic%%g%t ri apalﬁ{rg1 ’eggl?)g%s ?eﬁn?lp%ﬁgﬁ b! Ripestviscosity
dégeneymiroroes, toxhplaingals, ddimost-lasec cemplidationsc édther disgagga linclude,

.U| CEr St arglggtqﬁ'&l%eﬁltgpdisgﬁ(se% stS(?c%tc'axP Rith 'BI%SS?SG&IGgXQig'&I?aE’iZEiﬁOH of the
i nfectons, protozacan I nfecti ons, Rlaposn S sarconmnm,

Moor eritiss audl cthe , angle) rand ndiscapar giused bge genebmtmanproliferation of
mar gi nal keratol ysi.s, trauma,. rheunmatoid.arthritis,,. .
oy L e PEPTE, Sho A er s, oWGERer Ty FERG | of plolferative
sar coivilfsdietinofatlye whéthe or HbtQvRBta WithAbeicsease,

pe?’rgphi goi d dial keratoto

’Amr)t%er aspect of the 1nverr%bn ?qutes to the treatment of inflammatory
diseases including, but no limited to, excessive or abnormal stimulation of
endothelial cells (e.g., atherosclerosis), solid tumors and tumor metastasis, benign
tumors, for example, hemangiomas, acoustic neuromas, neurofibromas,
trachomas, and pyogenic granulomas, vascular malfunctions, abnormal wound
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corneal graph rejection. Qther diseases associ ated

Wi th undesirable mtosis including neovascul arization
W@ 207l0¢1368 eat ed according to the present i nvenP@DNS2006/038174

Such diseases include, but are not |limted to, sickle

cell anem a, sarcoid, 20 pseudoxanthoma el asti cum

Paget h(e;ulmg,smﬂammam gnda Cminuse dﬁordens; Beghetx disease,ogout or gouty

carotid obstructive .di sease, chronic uve 2

e SR P RN APy EhUE Lk seases,

di seasgh BYshikissdithetie Q&ﬁlopdtﬁ!;f & bthérSocGRY Stgiggefic diseases such

retinitis_or choroiditi.s, sune

hi st opt detiRoRsthy OBcRIPmaHlYs g8‘§ ent’ﬁlyg Blam@pt”flaé:ubf tdegeneration,
St 3r 9@brnesd ggdfﬁ%j%%ﬁ‘on B@Jvﬁscmaﬁ latibotna £3CMNr Rt byhdtome (Osler-

det achnent, rgiyper Vi scosity ndr ones,
t oxopVebenBeasdy dissasey o Other a%‘k?ﬁlff‘@(yﬂ?ﬁ}oig%’&’ﬁlﬁ dpyelveppergial processes

di se a%ﬁfﬁldilr[écclv’dﬂﬁon aUnpBhBHAPSE 4 B1Ant1L dA L RrdiflP SRS@positions
associ ated W th rubeosis (neovascul ari zati on of the

iris dawribsreabareyras beatsed i Wecksealatign gudiinplantation of a blastula or
abnor 'i@tloﬁ{rﬂlaﬂs&ﬁi F(ﬁ uc%famBB r{.Heg)vascul ar or fibrous
ti ssue 1 nc Ing a or s prollferatlve
vilOr eor et i ﬁoﬂb@ﬂaﬁpecmﬁhh ewemonﬁd@teawohlbﬁmé duggra A activity in a
d| abe 1At

ot neosich el SEch TR cotlpr st hBUER Ao B Biskple wit
but ndhe Aurbtaeodmhrb;\toeofcfmlaﬂe onF cmsmwﬁinmthegpf-rml ation
of endoth . at C i S). .- i
tunors and otﬂer a%ﬁet 3f t{l% ngfset’ltl%el%ll%%% B { 181%‘(31?% ’§9 1{1161?@11@ %urora A
ex arrplaetiviiyemam @amemaswhlah anﬂ;hddc comaprisesTadministering to the patient a
neur of i brongs tr onas ogeni ¢ I S,
v aSc arcapb R P frbh BT R e SSRGS ol QoRE
2007/ 04135& Bﬁﬂidd&ﬁ@&ﬁbﬂiﬂﬁi?rﬂlehlﬁml, icogpound$ lofiforatuter § are more
and i mmune bsord Bechet ' s di,seas gout or gouty
ar t hr iPPieat mbiBHess FhAug 8%‘??&4 '8 AVIB B anyi ng
r heumat oi dAgBﬂhEH bdpest, of lﬂhl@ 1ﬁi\lre‘ﬁﬁ@i5 Qﬁlates seIGh n&,ﬂ}od of treating or
psoriasis, diabetic retlno at hy an aocul ar
angi og’é‘ﬂ@%ﬁn@u g Ekedmedifpd disease “Hd’pgilsllf‘y{ dghibrtor, which method

p rz%natchn?ﬁéés ea8intRrBpR téth phddRf ABled® bLIuch ABEkRAt a therapeutically
degeneration, 5 corneal graft rejection, neovascul ar

gl auc st dTEENtes! appBRoUsg R el aT e PharpesRicaeRagosition
di seasgleot™ her undesired angi ogenesi s invol ves nornal

processes including ovulation and i rrpl antation of a .
bl ast ul a. Abeterds (YgEE:3-mpdiated fisense.tar O SK-Frasdiaied ¢gndition”, as

b
above 1{14%5;131?& gngv g,%&g o2 ¥k Al QB R %Fhﬁgﬁrgg 8kdGA which

of ab menstruation ] )
ar%norGSrI@a)ls kihﬁ)wmmmhgra adpetichafiscadve or rponditipsninclude, without

rel ates. i nhi n uror,a cti

bi ol ogﬁn}fgfqm&aﬁlﬁ?@ V\%IZ CAMREY K64 '% Iylrn }t]é S cgr% Eiag P%]rhnsons
t he bimmeag, CAIDSaimélﬁedN ddiinentﬂue aﬁwmf;ﬁuﬂ latadal bslctem‘smof(AML)
f or mul a Cﬁ er.eof.. Anot.her as

| conpo I on pe
i o e | oF TR, Dy asHEHE b (AHRERERRy. Topetiophy,
AUr Or @epRrfusion/ischemia, and baldness.

30 One aspect of this invention relates to a method of enhancing glycogen

synthesis and/or lowering blood levels of glucose in a patient in need thereof,

which method comprises administering to the patient a therapeutically effective

amount of a compound of formula I or a pharmaceutical composition thereof. This

method is especially useful for diabetic patients. Another method relates to
16



activity in a patient, which nethod conprises

adm nistering to the patient a 15 conpound of fornul a
WO 2@v7/08136©Nposi ti on conprising said compound. POT/US2006/038174

anot her aspect of this invention, conmpounds of fornula

| are_npre otent inhibitors of Aurora A conpared to
Aur or Ehit preduciiep o hypsephospheryilaiede hay piatcie I\Mhtcésls tgeful in

i SabaingrsloL SRR Grobicus Bl GRRRGRB i, ARG g rtmes

conpr tosmhlbammtha she@pharglation af fetai-exi¢nin, wingeds wkfig dehtreating
treat et t. her apeutically effective anount of a
S O <
corrpoun(f %}fr Gromula | or a phar maceuti cal conposition
t h&r eof . Thmtlice raﬁpii:ct oﬂ%&-ir&enﬁ&xdﬂebt@ do dhilstetseGSKF3 activity in a
dlated use her

di s6aBEgreale” §Bich ristog saR i P s e Siolfen panble vith
whi cha@ﬁ-mﬁbﬁoﬂﬁf&ﬁﬁm to pl ay a role. Such diseases

or conditions include, w.thout m tation ,

A it or itk B St it yh e foliits 6 g oo R g GoK-3
Di seagdivit\ib2- A vaHied nd @138 NohpriseNRLihieRHLE td MeShitlent a
sclerosis (AM), mul ti ple sclerosis

(VB
s&hi zensmoand of formla] @rﬁﬁ@gtpemﬂ%mnreﬁwa% compound.

reper f usi oQyditss %P%c@ ,ofaihss BREARASFlated0tCaCmaBee dr ®iating or
this invention relates to a nmethod of enhanci ng

gl ycoperentiag gt GRErsmadiaed dicesnevithg GPbad lqhé\ytea gvhigh method
gl uc o§(§nﬁﬂge@adﬁﬁﬁlbt@3ﬁg fo'h ﬁ%@ﬁi ih tﬂ@e,rde;ﬁfsuch é’\ﬂéa‘{ﬁeﬁf%ttﬂé?ﬂ)euhcaﬂy

conprises adm nistering t he pati ent

t her ap@wm: ampunt of tae@mpo@d @ﬁ@unula dforg ﬁ@ﬁp@@h@abﬁomposmon
E or a pharmaceutical conposition thereof.

T matfwd is especially useful for diabetic

pat i ents. matmIQr"Gﬂi-ﬂonbdn@dadle@SQ"mr X anatiod) ondang", as

PCT/ U§ 8%@ e913 Z Qéa?é I)ll gertc{é?e o U&’ltdlit%g hich CDK-2 is
ory at 8¢ vﬁ{ I'n

hyper phosp au pro use

hal ti lmg)vartosﬂagw k. ﬂnfetepns)gi‘%@kmedméd dxlseah@'l aréCDK-Z-mediated
di sease. es

phospROFYIOR: Pt g SielbERomgleh Pl 2 gt egment
t ceat ivith a S€DIBI-Z dplfibiesti Suclb cAuditidae rmcﬂﬁime@hthf)ﬁt tilnftation, cancer,
|nvenéh n relates to inhibiti.ng GSK-3 activi

t
b1 oF ORI BREZa e CRERIOHDY ORIECRBE: ¢ orfaRpipephits,

t he bbﬁbﬁ@a!‘o&imsﬁ armve Wedpbs, Pséobléis3 htAetoSeldréyis, Ofalopema, and
formula |. Another aspect of this invention rel ates
a et AEGATBIUNR fHichier | HeP eRbeymanid jagtes. el ap 21 é?ﬁﬁﬂbed for

Whi ¢ heiRIpROE FieRR! P, 38 San@dHhd) TS € ICulient! e didifal RAEMRRY, B 1213-
10 co ound of fornula | or_a corFr{r)osHl on conprisin

g
sabd Esatn. MarioP-hBrangspets. Bt Francs, Rnandritesighh R., EXp. Opin.
rel at 3.4 DRATB! 198 ©hoch/ B HNE. Bd Garrett, M. D., Current Opinion in

Oncologic, Endocrine & Metabolic Investigational Drugs, 2, 40-59 (2000).
Another aspect of the invention relates to inhibiting CDK-2 activity in a
biological sample or a patient, which method comprises administering to the
30 patient a compound of formula I, or a composition comprising said compound.
Another aspect of this invention relates to a method of treating or
preventing an ERK-2-mediated diseases with an ERK-2 inhibitor, which method

comprises administering to a patient in need of such a treatment a therapeutically
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preventing a CDK-2-nedi ated di sease wth a CDK-2

i nhibitor, which nmethod conprises admnistering to a
w@adorent3ss n need of such a treatnment a therapeP€T/U8100§038174

ef fective amount of a conmpound of forrmula | or a

ok R e & 6aBOUTg of SR oo PhEAIECIaR coppesiion

as uggd.erein, nmean any disease or other deleterious
conditlon in which CDK-2 is known to play a role. The
ternms " CDRho temnsl| R G anediatedalissase) pr *Eitiknpdiied icqpdion”, as used

CONd! et mefl 39 diRp d: BERP aslb3 613 SBn ol WHidH LR rddiPhay o

are alleviate treat ment CDK-2 in itor.

Sifch rolendhe teoms "ERIK’thmailatVd disense” o1 'TARKa2npdiatadagendition” also
Alzhelner e ]

gl onef fnean otHOeSS hr %sfélg' &r conﬁﬁl g{]glgﬁ %‘rs ia?é&%%t@%@éhné?% ewslfh a ERK-2
psor iialibsor. Stétecositions wihsl,e withge dingifatiem deaneant stiakeidiabetes,

di seases such as rhe arthrit h as

desor FRRGTPEY.  SREEHat, rellen dpildsle \HGladnf Risgsimers
P., Qiscaentcybldifpid’r| vizake misségey auf6imrdie3 dﬁEas&s24ﬁheroscleros1s
I(:’ﬁg? g])eﬂenl\é?{s” @Sﬁésisaj pﬁerglcl rﬁ\l'sggers ljnﬁlgél%g glassﬂfggf,g mHammatlon
( 200Q)eurdtdgioal Bisordérs and h@@ﬁdnéirélate&/ldls@ases @RI-2 Protb# | ¥iha88 and

in Oncol ogic, Endocrine & Metabolic_Investigational
Dr ugsits impligagion dn yarioup fliseaspiohar dperndgseréhed for expmple in Bokemeyer

i nverEt'aP%é@'I@&r% 049, NERI AddagoftBKa12 188, Néhﬁé/ 349) 681; Crews
|oIo%|ca '@ or a patient, which mefhod conprises

admi rfit$t e¥ﬂ9’n’g8<t1@°«? Res, 438 %afbiaélﬁﬁt 2, S bUBIEL Gihemof TR (1 8848;

| 15 OrR&usE RRIOSIghk OBeIF O8TPI023] REnSALd f errp@@@ dMoﬁrtﬁetnhﬁfol 16,
aspect of thi's invention relates to a nethod

t r eat 124¢; Bringegrdoledlt 199§ QhelEF@r@lzlﬁ%’dP@peHatau&@ds& USA 90,
wi th %5?%1\%1‘ 'ep;lﬂ' tib§5) rProé/\’{yo‘c: I']E@egﬂcﬁdMe& r h@fsMoodle et al,,

adnmini sté€ring to a patient inn such a treatnment
a t hel98peisicnealdoy 165ﬁ7FMDaQ®M711d34 138%8 Cecrt BSQ(S@B?QGSSIIf?mman

ef f echiye 197 Blin v . SRR %Vh%qchgzloert%l + Rln. 3. Respir. Cell

phar rmceU I"cal “conposi't
" ERK-MpoldBadl dd, ti9%sease” or " ERK- nedi at ed condl tion"

used herejn.nmean an i sease or, ot her . del et

condi t1 on PRI DR R A pra s & P%}dbémgﬁ%k?&cw in a
" ERK-Blelbgidiladasledors & gatént OwhickRtetRodTesthmised adminthtdringrtd the

al so an those as or condi tj.ons that

o) | oVPER A PPPOHE SR FERAL 1 ATERRoh CompRp R O coragRud.

condi ti onsAdothet laﬁ;ﬁect \of tthie Uihvdnitioh tr8lated o £ an@kdd of treatlng or

oke, di.abete pat.o aly,. cardjgvas Jar

S e dSEveicy ala.fﬁa -e’gﬁlareéncggegw Vi 31 o nidbiiqy; ybigbemethod

CYSt i dondpribdsQAmSnistdtinaab aPa@R SCneed Bt %cmmmnssmemauy

at herosclerosis, 10 resten03|s psoriasis, allergic

di sordrive equatiphy campenpd, ofj farmuanher p gharmaceutical composition
thereof.

The terms "AKT-mediated disease" or "AKT-mediated condition”, as used

30  herein, mean any disease or other deleterious condition in which AKT is known to
play a role. The terms "AKT-mediated disease" or "AKT-mediated condition”
also mean those diseases or conditions that are alleviated by treatment with a AKT
inhibitor. AKT-mediated diseases or conditions include, but are not limited to,
proliferative disorders, cancer, and neurodegenerative disorders. The association
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neur ol ogi cal disorders and hornone-rel ated di seases.
ERK-2 protein kinase and its inplication in various

walr@eassss has been described for exanpl e i n BORENBFm06/038174

et al. 1996, Ki dney Int 49, 1187; Anderson et al.
1990, .. Nat. ure 343, Crews et al., 1992, Sci ence
258, A78KTpples bmzl aéﬂ?m&ffm kinassd, with vapipus) discayes ifs bepmdescribed

L4 IS i 55 P ARG, PO

aI 199@000CKeznhékto, b, &f al,]_'gggoﬁm@]aﬁ Neatobcientie, 229, 2081 . USA
10952 iver et — Biol. .
I\/Ed 210, %@1 rl\;bsg%f? of The :mlvgi%%% rgg%g Q% é&iﬁ%@%& gétfvfcy in a

1658; blalepjcabnainpltilod ex patfbﬁe Twhiclanetod R&emprlse% acﬁﬁﬁstering to the
Si var anan vest

| . 97 cin. | 14
Who! c BTN Sapsbund egRraiula . of s saagsfioR Shaspstie Fitigmpound.
Biol. 16, A88herAngbdiest ﬂﬁspemtenﬁcfn tdifted BY @Ntdetddr & atdmg or

or o BRUFRIES SRRt SeBh R APEaRRG. fmprises

t he I@dlhir@dﬁdnng 16 QIPRfHd 6h ﬁéedfdﬂsﬂéﬂ Atrbatmeit aathsxeﬁeaﬁsany dfective
conpr|S|n sald co gnd Anot her aspect _ of

" 106 nEmatodh SpTaROUE Ob omaNIAd A Hp hapipaceptigahcagpposigign thereof.

prevent i NgTR 1eiid SR AhGHR FS8asesS" M -hidaRRd AR dition", as used
i nhibitor, which nmethod conprises adn1n|ster|ng to a
©

pat i e HETIMERREY diseass OR offiet Aeleferpicorditioneingdtich Preds kyown to

ef f ectylaye AIDURL Qfns2 S&Qﬂ&ﬁé’t@@ d@gasé'oéﬂnﬁr@mledﬁ{ed Rondition" also
pharnaceutlca COﬁpOSItlon her eof terns

" AKT- fegh dhasel difeasss or comatlmmratrm@j |aﬂwmect by dieptiment withea Src
uged ;3hiker e%\%hc h%ﬂ@m@ﬁy cﬁﬁ@s ewf?ﬁo t hf?l{ltagﬁ et}@%zhr@ﬁéemla

condition In is knowi to a ar
t er s OStAGPDPIstsd iositesdthdiis ccanest, ptmﬁcn@atrm@f bone metastasis,

condi tahc? ﬁa € 9&@&@?%&{&&%@' L 3GEES ﬁ?ﬁf{cat}%‘%}g Iv%ﬁc())urg diseases has

that are
i nhi bibtor des@itied fiwdixanpld id S&wse@elb 169 c3M dil 292¢;nSoriano et al., Cell,

inclu . dto ol lye .

o sor 459 (o anepnt GFS defisheltls | VTR epal Droesof
Thé asieoBitadi2000, M)MEQMOQ%@CT/ CIsR ABes0381] 64 (1993);
o conlue WG 2 03 N1 I35 S B o, 175
A., Net9gor Bopd, Prdd-Nel. Ai&i?@m ZIBRQM @ZSIY(198’§%t Malsakl He atology,
Oncogepe 0QQ; Kazuhi k al , The Jou

of Nodros7 EROR) Bratoaish. Gmisenkis. Spectiob): gt Lekemia, 7

i nventmm(lrwh)atveﬁnéro CliRNCRick? REs. AKTZIQQt('Ing),V Siafdy2Cel? Growth
bi ol ogi. cal rrI) e or a patient, Whi ch met hod conpri ses

adfi ni ﬁfe?ﬂr‘?@ ¥7+he patient a conpound of formula I,
or a ConNPOgh&thQNaspUIRIF! ik rﬁgveﬁﬁérfj r&ﬁé@ﬁ)uﬂﬂﬁnﬁ& ?Eeﬁctlwty in a

aspect of this invention relates to a net
t r eat bisdpganal sppo enta pafieat, Syldchrowihat ecdmpiisss alanivisteting to the

Src i Bgﬁem i QJmpom& 81*%0&%11!1‘3 d g Qémﬁdsﬁ%ﬁ comprising said compound.

Another aspect of this invention relates to a method of treating or

30 preventing an Lck-mediated disease with an Lck inhibitor, which method
comprises administering to a patient in need of such a treatment a therapeutically
effective amount of a compound of formula I, or a pharmaceutical composition

thereof.
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adm nistering to a patient in need of such a treatnent
a therapeutically effective 10 anmount of a conpound of
wo coomoh 354 or a pharnaceuti cal
terns "Src-nedi ated di sease" or "Src-nedi ated
.condi.tion',..as used herein nean any di sease or other
del et er i Phustormntild¢-mediated dissast? r'Eoksnddiatedreondition’, ay used

roI . The terns "Src-nedi at I.sease
" Sr BET e THEPR AVY: GHFERE i °%1|°§‘8 gﬂ%talaoweg@na? dp qdich bk is

congthéPns piah Rl Ble! @MhABk-RYdiAtEE WidBB oM 'Lk Bnedlaked
15 i nhij bi tor. Such conditions include, w

i micenditiqpn alsp. Fisan theose glﬁqaaes or Ggl%déftlﬂgé Flglg g allgvmted by treatment
8St GRAM dnMI it inBibit&A PeRmediiARIRIRE of cédd@fthnieiude! R ARE not
netastasis, and Paget's disease. Src protein kinase

and limited rmmpl@anm@ rlisepsey gich av/gangplaeiagieaiion aalergigseheumatoid
desglft aﬁcp [euﬁéﬁﬂpllﬁe hﬁogﬁfohmck%itﬂ var@c%'s cﬁs%;ses has been
(1992); Soriano et al. 64, 693 (19

Tak dysanb@ for grampls in Mdling étal Natwg43571 261 ((129239)

Boschel | i f t 0] 7

(2000) : %n?ti?ér ecq oj‘ztg%]tugz%nt]i:ci‘ﬁntégagetzszg 18&1&7@% I%ci(g%%l)zlty ina
10ut bjoldgicat lsemple lrapbgﬁsnt Rdsch a¥diod Sibslp(lw%i}mmstesw to the

Ac i SO GEfbrond [ ¥ oot oSS Sl mpbld.

27, 1257A(4888pspedi st drid Imveﬁtibn rélanc ¢ aRﬁRth,od T4, trﬁahng or

O 1 Revbambart e ERE pisfase 808 van &PD o ey apgthod

2 5 Pbprises 8dmﬁﬁ;9:n@1@ 99T ))atleﬂnﬁtthﬁf ofasipie & tregtmethithetherapeutically

i_nveption rel at to inhj in rc acfivity.in a ...
151 o EBbRE Bl fspett O bt I B £ Shinhishtal Bmpesiion
adnmiréfering to the patient a conpound of for rrul al,

or a conposition conprising said conpound. Another
aspect ofths ferws | AbBREd R 5@?3&? e tﬁévl-alqé’éfwnéwon as used

t 1 eqble}g nan a3 dieSEIMt RE ofler HEKEABE @ﬁlﬁﬁloﬁ“lﬁ 8Aéh Abl is
with an Lck inhibitor, \NhICh met hod conp

admikpever de imkey orole. pBii ierms i Abhmediated dsﬁﬁéw" aprt ki mpgdinted
2?or | nﬁxfd?tﬁ’cﬁl“ bis6 %lléa}{ tho%é ARGELs% c@ﬁH?HJHs 2k R a@l@ﬁﬁ‘tﬁ&' B¢ n@étment

ila 1, or a pharmaceutical conposition ereo
19 WhMth@B& POFings230 61088 Py caitdations impdude, but are not

t e o - I-at Bt N
15 eiTES G 1Bkl AR feurdly it HFELRUG e SRN Tht b Bciui ot
del etbé mnﬂ:ussmowsndhsetalsc}:nhas rbeewh desbriiedkfor sxampﬂm wnDtudrer leayl.,aN.
r ol . 9 chpgel%f\t ed di sease" or

"Lc ﬁedl a? cond ion" "al so nean those di seases or
26ondi t i oAsothéraispecteofath emmﬁ(ﬁﬂrdwest toe ahibititg Bbl\/\ad:thﬁﬁnn a

LCkl hi.bi t or Lck medi d ases or. co i.tion
- ot g 0% o PR e R0 st SR dg the
suc Ipataeslt 4 caxnysRha b foifhie € tor @ BompdsitRn GbprisiidRienpodnd.

3 ;tr Ih {) Iug ! g}"%tg‘gfg él@gﬁg SP] Blg% ﬁr-lrvrégtl&s ?éia(t:tlesa tt(l) %n m%zholacof treatlrrllg or

preventing a cKit-mediated disease with an cKit inhibitor, which method

30  comprises administering to a patient in need of such a treatment a therapeutically
effective amount of a compound of formula I, or a pharmaceutical composition
thereof.

The terms "cKit-mediated disease" or "cKit-mediated condition”, as used
herein, mean any disease state or other deleterious condition in which cKit is
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descri bed for exanple in Molina et al., Nature, 357,

161 (1992). Another aspect of the invention relates to
wo pdo7lossssig Lck activity in a 10 biol ogi cal seopUs2006/038174
a patient, which nmethod conprises adm nistering to the

patient a conpound of fornmula I, or a conposition

Conpheven @ ply & 1oleThe! netms AREitARedisab drsbasaf ot MeRit-mediated
invention refates to a method of  treating

pr evenktiong 2k meph thepridisrases g peuiis i P\feé‘HeVAﬁPd by treatment
' nhWmta%fomMm%ﬁoﬁ%kh%dla@éarmgaage@%r eMitnS Lifid R ObitArdnot

patient in nee such a treatnent a therapeutically

15 d&infited t oy anasteoyinsis/mpstacallofgybernid, eRstroditepting ptromgyl fymor,
har, ti C Ik O e 8/d throid

B o R, kol RIROELH PR ik “hmindlEic Rl Finoms, s

usedarcinemej mamlireelh langy cehcmelas,e netignagt onelimomer adenoid cystic

del et eri ous conditi.on i

r ol SArcipom ,toglg%%n Q'aﬁb?o acu\(%%ggf cﬁa‘g oué l%pkelflgg VXgaﬁlf%tlQ lla@é/e &n
Abllym;ﬂmnmt edarifbseooda,t i endomdtsd mwutotmse padisteias e L-cell

C i tions that, are. aIIev ated.b nt i

on A iRfai oPSisnBhEnda S TG Yt " arflibdtn of
1|OnC|cha’v1ﬂbvdnoa§ disewdds halsibegrt Mcrﬁmd foreaxlampleas Heinrich, et al., J.
part cul I | eukem a. The associ ation

AﬁV”aﬁW%ﬂ Pﬁ@%?0§¥§%gﬁgg has been descri bed for

exarrpl e ARothéukpect Ftth@linventdn rekngl tol inMbiting MKt adédly in a
1038-1042., 25 t her . aspect e |nvent| n rel.ates
to ifiomiA .SﬂaplAn T 2 pRtisph g, f%?thoa WEF%‘P R 3 the
a Phii@ih copiuald ofRihele 1,60 masmls@ama@mnpnﬁﬁ@faimnmum e

patient a conmpound of for a cor;%% é)

Idonpri si AOEH aSREBnPbEHY. mv/szﬁts% solatgy pRct ntsfhofnpls treating or
| nVeRveRthe! @l BliRmeliRted BBIBOGiEH ahl BRS | {BIbR6r, which method
preventing a cKit-nediated disease with an cKit

i nhicemprses adimingsierivg tha gatiesbmdisapel Bl 2 FaaTerisy bereRgricyly
a PALGRE dnfdu Fte&da S5 mRRED o 8 BRIIMBNL plarmaceutical composition
therapeutically eff ect ive amount of a conpound of

f or hdrepf] | or a pharnmaceuti cal corrp05| tion thereof.

T)he ter e ?éﬂng "ﬁ?ﬁ{n@{[‘ﬁgd %séa%@s & "f- mééﬁitéd’ Eﬂ?ﬂitﬁh‘edas used
condltl on as erein, mean any di sease state or
ot héﬁredelmaetaa rang uBseenslate ioo rmthen delaicopuscetingition in 2chighOF1t3 is
2007/ 041358 PCT/ LU52006/ I/ 0 ¥ :
Theqﬁﬂg % pcl?%' t- I’TEdIOQ} epngs}sﬁellgé;g@me& dl%‘%y g ﬂt %aedlated
condiohditier” addoneanelnse tzeses diconditas that aoaoaﬂfbviatedrbs ttehiztent

ek oot B e G RN et R Gzt bLgog v

%0t Jinhited o Qlcﬁt@,mi@@g‘eﬁé‘mét Bolepdidbmixed Elideagee ldukemia, and acute

gast rointestin stromal tupor, SI n nasal at u

ki | 118pphecEy feu ?WﬁhE‘i*FaaSS%“é?HOH Hﬁ?ﬂﬁ Seaf'eﬁqlﬁlﬁ deen
described for example in Sternberg and Licht, Curr Opin Hematol. 2004, 12, 7-
13.

Another aspect of the invention relates to inhibiting FIt3 activity in a

30 biological sample or a patient, which method comprises administering to the
patient a compound of formula I, or a composition comprising said compound.

Another aspect of this invention relates to a method of treating or

preventing a KDR-mediated disease with a KDR inhibitor, which method

comprises administering to a patient in need of such a treatment a therapeutically
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carci noma, sam|-cell lung carcinoma, malignant
nmel anona, adenoid cystic carcinonma, ovarian

W@ arciomsi®, acute nyel ogeni ous | eukem a, anapl BST/U82006/038174
| arge-cell | ynphoma, angi osarcoma, endonetri al
carci nom pediatric T-cell ALL/Iynphoma, breast
car ciffeotiee amunpobs cemmpound of fornmk. ﬁ/vha phsERacericalosompbsition
10 cKit twith various di seases has been described for
exarﬁg?rgo'r n Heinrich, et al., J. dinical Oncol ogy

2002, 20,Thd 69s TOR-malidddtideaits pLHUDRImellae:di conditién" P4k used

relates to inhibiting cKit activity in a.. _.biologi .
s anpioB e Y diserse Sy onofbet fRleeRagpPdEn i whieh or s
i ioSh e Ipky & QolkNBhe Rk @RDRAMERAEP dlRehseT of ORMRLAediated
or a conposition conprising said conpound. 15 Anot her

as peepdigpn’taljosmean faese idispaseeproaditions thatipe Hisyiatsd by treatment

t r ealigh ROR iiBYENKDRInidrtd BsddRE iof b&itfng BRAMe Hul Bre not
an Flt3 inhibitor, which nethod conprises

ad i lAniadelp; ¢ricingina ohtheilung breastn eastroipfestingd fragt, kidaey, fbiader,

a t hRLAPSHAT drfeiBhbtinme il hh¥ P naiRY ﬂfclu@fntgagl&gwgm forme,

formula I', or a pharnmaceutical conposition thereof.
Ho Tperadieraspillagy henangigblastena, dicyatalegicad malighargicseiniladiog T

condi .t en. Ko s [ e or,
ot nerldftughofts, UB6H IARfBL A A eARY BLaFPS C1Biibal ind
pl aypremyeddaytic Thekensa, nege-felatcd- medilat eldgehiesianehepetic ocular

710- i at dition" al so mean those .di seases or
Condi ek TPuafisl e, Biblal SRR, AT, e
Fl t 3assaohaitibn 06 KDREIWid- vetuadsdasdd bsabes dascribed dbt exansple in

jnclude ut are,not I, o, acute nyel ogenous
{socidtie, Do pORbaglod gt ana acut o
| ynmphocy tAnothler edpecti of. thd uevents@oriatdsi to rinkibitikg tkKDRMattivity in a

vari.ous .di seases has peen . descrihed for ex le in

S e RHGHEH PR, ¢ht PHeSHhr VHiEl FiE R ratses, SURSERE o the
13. pAdeithesmpsinaof fortulalSoriate@Pbdith doipakies sdi®compound.
inhibiting FIt3 a,cti"vi&ly in a 30 biological sanple or
a pat i ent e {EPCRITRE AR dedmprancad velgmgasy &¢tng to the
atient ane MRCURbgRh] {aBipla] A used Rireif iRABRISK AR limitation,
conpri sing said conpound. Anot her aspect of this o

i nv eqq%lica}ﬁurp%pra@)@@ctg @eéeq%@rﬁwat@ps of etappqygleos(ultable for in vitro
pr eYﬁ&?l Bi8pFediiteiR dbaiRE hSLARRnM bllex@raliPRhereof; and blood,
i nhibifor, which method conprises admnistering to a

pat isehYa, prinenteeek, esmeny fetrs.or pherbady Aluids or peragisdirrsatal | y
21 WO Zo%aﬁaﬁlﬁgtfégeggg tyg%?gﬁ{rgéﬁ]kglﬁisé ffgreeﬁgh 12, %E%{'énl&, isan

of a conpo ormu L1, _OI‘ a _ar maceu't a
o npomiuni that cavsaemewsiiabiEhshibigpmsef thiKBRasesdiivityouhati coomersd to

or t%'hw&ﬂhg &z&%@ % {hle Qbkencedt al fi@hitor. Any method may be used

to determine inhibition, such as, for example, the Biological Testing Examples

described below.
The term "pharmaceutically acceptable carrier, adjuvant, or vehicle" refers
30 to a non-toxic carrier, adjuvant, or vehicle that may be administered to a patient,
together with a compound of this invention, and which does not destroy the
pharmacological activity thereof.
Pharmaceutically acceptable carriers that may be used in these
pharmaceutical compositions are generally known in the art. They include, but are
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herein, mean any di sease state or other del eterious
condition in which KDRis 5 known to play a role. The

W esom®413BOR- nedi at ed di sease” or " KDR- nedi at edPCT/US2006/038174
condi tion" also nmean those di seases or conditions that

are allevi treatment. with an KDR i nhibitor.
KDR-‘i‘Pédlllrﬁ’l@d %Illg SXehangers, caJpming; glaninwe | iRaele, bla(tlthm eSerum

not  prbieffis! Gdh ta® humd Cd t

gast rrO Ient ek as ut ; actrﬂlﬂ m Inl%fet ggt%tanpé’s s%g’ﬁ as glﬁocfphates
end oL, mblq mld,aft,otaaﬁwal SOth;ltm rparuahgnycmdagnghmbd)fagamed
mul tyLALINE £ I | 1.obl as

hematef(g)l 29I Cg gﬁagérl{c Iscgge% sglFsy %r %ln%:ﬁgyt sllc as protamme
|5y mpfelfate,, dla@dmm Hysiwgmbh@phat@ ;ioeisdnam teydrogen Iplhbstphge sodium
lymp a 0 ocy c.leu e-relate
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agents and suspending agents. The sterile injectable preparation may also be a

30  sterile injectable solution or suspension in a non-toxic parenterally-acceptable
diluent or solvent, for example as a solution in 1,3-butanediol. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose,
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30  administered topically, especially when the target of treatment includes areas or

organs readily accessible by topical application, including diseases of the eye, the

skin, the airways, or the lower intestina] tract. Suitable topical formulations are

readily prepared for each of these areas or organs using techniques known in the

art. For example, topical application for the lower intestinal tract can be effected
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conpositions of this invention may be ‘admnistered in
the formiB? Bhsgpersiticst | wmppgtonse of athismdniention r mey orlso be

Thes@mGAleBE byZmsAl £RA&LLY: aﬁgoﬁ eglR s1lﬁBl%W5]re %ﬁgaﬁed

the art including for exanple by mXxing the agent
a sureaading inisehmiques wall-kneyvreloche p of phaphieehti¢a fegwilatiormand

roomy eﬂ@?fe?gféﬁ | slaﬁatgrn%lbrlﬁu&d ?]O%tloqlg Gh %L. %ﬁgn%hg ?rH:loymg

and there rectum
2§r udenz3li elgolmd tom oitek suiiahlel m@mr\mbmaaltsutptleu prdmnzﬂemvax edtndce

p0| )f)ﬁoat}ylia%ﬁgﬁ?luXr%garg'onsa'c} E/OP h&lgrn%)%\efeu gl aﬁ S%].nggag or (hlspersmg

toplagaitd Y, espeC| al | y V\,hen the target of treatnent

i ncl udes..areas gans readi .y acc bl e
t opi cal 3@ IFeet 18ﬁent PR PR e el et g tt'ﬂ““‘?ﬂ%x’e&’re Immune
t he megllaitad, ditdasesdh nmmﬁs or04nith#ls, WisEh theinisiina®hy bf ashune

ui tahl e to i cal for tions are. readily. prepared
3 E’Ithofd P&z e™ gegsg r 26y d’é’ﬁslnﬂg‘?dﬁgto’t SRl s arthritis,

Knowstebdithtifl§ ulcerative colitis, Crohn’s disease, Mooren’s ulcer, arthritis,

sarcoidosis, inflammatory or immune mediated bowel disease, systemic lupus,
Wegener’s syndrome, Stevens-Johnson disease, Behcet’s disease, pemphigoid,
Lyme’s disease, asthma or acquired immune deficiency syndrome.
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Additionally, the compounds of the present invention can be used to treat
30 endometriosis. Endometriosis is the abnormal growth of endometrial cells; the
same cells that line the uterus that are shed monthly in the menstrual process.
Wayward endometrial cells can position themselves in the lower abdomen on
areas such as the cul-de-sac, the recto-vaginal septum, the stomach, the fallopian

tubes, the ovaries, and the bladder. During menstruation, the normal uterine
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cob
2{:6 ‘Iﬁfg%‘@l ‘tYr gﬁerah}yzﬁg,pﬁ@pleg olfihe eemspoundwofithaipresent ingention
| NChadeng fektiveSiveAkS paditd B2 (5"fﬂk3§I tthgx{ Q@Ju't Vel QOIBr ?shthan
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pr 2o 19p?IV@nleFSdhaltﬁﬁut/\kﬁ0Q nbyle@sﬂlamg%mt l:70@rmh less than about

10Nr6B5 0 B0n oHhp £5B B Thof Hs B3 VB Ta0d 1R 1EL O b 1300

t he conpounds o I'nvention can
t r &8, less than about 1200 nm, less than about 1100 nm, less than about 1000 nm,

30  less than about 900 nm, less than about 800 run, less than about 700 nm, less than
about 600 nm, less than about 500 nm, less than about 400 nm, less than about
300 nm, less than about 250 nm, less than about 200 nm, less than about 150 nm,
less than about 100 nm, less than about 75 nm, or less than about 50 nm, as
measured by light-scattering methods, microscopy, or other appropriate methods
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progress (0] Pac es|i ons ove se en tr

10 tIEJﬂ‘b'H}ﬂainsaonitcﬂled ddigtdehmry bhebecbmnbfm el&nq:ﬂe infiBsodegradable

b o okRinfa ot Bt ot By B G D e S oo tyemarors

to tVMase Dékker dPIEBMhichsikiihdorparatedBeraintby feBirdhoelsn @tf entirety.

rmul ating .t he conp tio n "
L et Gl AT UG el EYGpigRdieft Botymers”, D
" VAt Wesehias,0l. Blobtean@rAlDdmal, Mak Rt BOPfandi§ 1898 gvtittisafdodtated
CRC Pres #.C 2000, which is incorporated herein by
r ef L e“ic?g“@r?ﬂ“ie@‘ty For nul at i ons cont enpl at ed

as part of ﬁ)ﬁérﬁlad:dilﬁ@dlﬂgll Qétepiable UGIVABRORAT ploBh@S means any
formul ati ons made control |l ed, precipitati on nethods

and WRAseHisaly w%bé%@ét e§ter, eanée P08 AR eHFIT s, 9p other

Mo. kB3RS, dt03 c6£ﬂ@nﬂcﬁtih%nm%htlogoxgﬂlélgoﬁ)%%%mlg@mon to a

which is hergm% i ncorporated by reference in its

ent i [EEpignt, SEARRDIS @?&Vph%teghqrdrrecthaﬁ dpskiteethc p eempemdof this

i N tBG&nAbd of 'ﬂﬁllfﬂqgitm %E’mve fglgtfa@(‘ﬁ e RF hibsYRie %@515 ?%Qularly

as sugar polynmers (nodif ul oses

det drypsed derivaiings oF prodoigs |am1%1b$wthpirlegre¢sv ahd ble@vallsb;bibr ghe

DenZ B OMARY B3 B UA0h 6T pBindS el kISR o  Bltint

par abe orm ng nanopartl cles, e conp

X sdkgs by aﬂewmg an lozally adménisersé dorgmouil mrabamoestmehdlbiyabsorbed

Pr ef; ifto 2Hi)e lylboc{ o?w'ﬂi%‘['l nfange d&f ! h%tl‘l:e RS ccgr% o%ndtto blOEO ical

pr edent 1 AVERtT on have an efPective aver ar? &

Si zeonmpatireas (4 fHahe blatndr Ipnphade m&m) Irﬂstszetm&]a palﬂhtoslpbmes

ﬁ?nOOl 2;“8 P %?}c%lggq@]y%%ge% eslggdrﬂgg ofJ t g gor}q:po%?ldsagt%ﬂlts il:ll'\Ze(r)lgon
include, without limitation, the following derivatives of the present compounds:

30 esters, amino acid esters, amino acid amides, phosphate esters, metal salts,
sulfonate esters, carbamates, and amides.

Pharmaceutically acceptable salts of the compounds of this invention

include those derived from pharmaceutically acceptable inorganic and organic

acids and bases. Examples of suitable acid salts include acetate, adipate, alginate,
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1600 nm | ess than about 1500 nm | ess than about 1400

run, |less than about 1300 nm |ess than about 1200
woro7ioesss t han about 1100 nm | ess than about RODOS200$/038174

30 I ess than about 900 mm, | ess than about 800 run,

| ess than about 700 nm I|ess than about 600 nu, |ess

t hanaspirtatd, tsftbatenbehzacsuliomie, dhmIEtM@@tmm dlméi ¢angphorate,
about 0 Eﬂr‘? | ess ihan about 250 r | ess %

Dol TEIESHIRRRS| codo kR RBOROTAB0 riffucqmasy | flafesisulat
aboudthah@hifomate, |f@1$1ﬁ1tet Radhrad) %Mco}?erpta'ﬁﬂﬁte QllyckRpRosphd] glycolate,

about 50 i nn, asur ed -scattering

et hesgdsul ﬁafi%he&a@e% heganoge, H?éfdroalpien@p hycaﬁlamw&ehwéow@e 2-
VBO &%?d@étﬂﬁé&lf’%é Uﬁ&&&@/ 038444 Welibnakdd O‘ﬁﬁtﬂaﬁesﬁﬂ&ﬁ@e 2-

ordinary skill in the art . Nanoparti ¢l e
pr eg@phﬂiﬂlemumteb@coum@o nw@wapwate, rmebnopten peesinatenpersulfate,

for @Fﬁéngfﬁlﬁ) %Q{e @'&) tedﬁlgﬁiliel Bﬁfglage%r%ﬁghﬁg | ?%JI){L?% 6{1%211&6,

exanpl e suspensi ons or creans’ or O nts
or tyudpiedéarmate, thirgpamaies tesatateonnd sidgoemsieo{¥har agids)dhesls as

g; té%&iioe 118 8f:ﬁQﬁe%sgﬁ?é)%hagrel&cel?ﬁcgﬂf e n}gtal?ﬁg eﬁ)a t %ploeysed m

1(j etht abbaandlmfrsaﬂltsatseﬁ:h& 1n’ande¢mdtsyln’(ebtaf1mfg‘lﬂié acbm}mmads of the
The co

i ncor pol rlg e dls el %‘anﬂ?cgﬂtécaﬁ% P Bli’t%bké ?Clﬂ 6490%@0%&3 radabl e
pol yner s Saltd dasived)frbmrapsropiiac baeks inelhéedrlohetalt(8.g., sodium and

i Pl a4 B oo Py POGROE SRS (Bl

or tdas. priiy imestion hlbb Eﬂﬁsﬁlﬁmﬁ lk[iﬁfenﬁih&%n retkay Bapict dlirSgen-

ventjon can be anted jn_.the vicinity of the
{{oris R ioumy st T sQmpREds it ah bR WP qrepi-soluble or
del |d1gfets1m@;5romtg‘rﬁw d‘bcaﬁneaw@me;umemlzsn@ﬂegr adabl e

Pol yrer s as Drug[ Del i very SyStenms, Chasin M and Langer
R (eds), lef the%?f@élklmwékbﬂorfb%nawm Ombingd with the

| nCoLpRL aﬁaeé;han% Ghrdtuby 2 rsﬁlfgrercraa&g% foHn wlﬁ vg&t deb&lding dpon the
Anot her review can be found in

Bi odw§eideated pad yiherrprticuppr moges éﬁa?fiml}}lsu{f@@t Pagfgraply, the
@ntbom-ﬁgﬁh&fs sfod1d B0 %rﬁmla%e%% ‘[héﬂ’ﬂlI cﬁ)lgaéesof'bré%ﬁ @Al 1%@ mg/kg

hereln by reference ini1ts entiret
phmw@V@@I ¢fyh%1mbé>pola@m@ecaénmmmmd/eo opatjgnoxgreiying these
3’%@% oRharmaceutically acceptable salt, ester,
of an ester or amde, or other 20
der| vat i \Iteshoﬁldalsodnpmdms.tomﬁ thathd aoeclﬁv dndago mnd/\lné:ad:hent ugEBmen

adm i S_capabl

or ovihF Pbarc ool G RrR) upile SERREY 7% Brarpripgiipe e
25 tdetigity ofnhteapbclﬁm cmnpcmnd embiobed, dreialy, bady wegght, general health,
metabol(%l or r due there Parti cul arlc(%/) f avo

der it {16 £, © p*f GUPEioRy ‘é‘?et Rogtreingy d5og 8‘3&’8‘“‘?‘}1 eand the
bi oguddnieabof thé tefing tphﬁalmﬁoarmqhmstsemp of Hiei‘pai'ti’c}uﬁﬂﬂlb@lﬁe being

inet SHST OERRSS, e SRR SHELED 0.8 RELL SR R

be mMREBohiRES HeompoMidaed

30 Depending upon the particular protein kinase-mediated condltlon to be
treated or prevented, additional therapeutic agents, which are normally
administered to treat or prevent that condition, may be administered together with
the inhibitors of this invention. For example, in the treatment of cancer, other
kinase inhibitors, chemotherapeutic agents, anti-angiogenesis agents, anti-nausea
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into the bl ood) or which enhance delivery of the
parent conpound to a biological conpartnent (e.g.,

WO b@7losas or | ynphatic systen) relative to t hRCPHESENG/038174
speci es. Pharmaceutically acceptable prodrugs of the
compounds of this invention include, wthout
| i m aganis,oeQlonynsinfuddtingwianigrsd ex i atseri mmsprolﬁfemhee peesemay be
conpounds esters,. am no
oo OR3P bt e S L g o These
est edgénts daclhdavidont dfttaden, desaciAliab, TedRiycaldeyamethasone,
accept abl.e saI of th g ounﬂz of this invention
" nol RS SEC RIOPRReE ey m%wa% RARR Aprapes, dugrbirops; and
i Norgaiug ®Adathegani ¢ aci ds and bases. Exanpl es of
sui tabl e aC| d salts include a,]%tezs?at e, adip
al gi nat e Othgxpprss f Pt s rt@szédblﬁceemn may also be
aspajohidhiRd RENZERNE, wRRNEZ SAESEON] @g@&sefor biegitlel @biStes such as
butyrate, citrate, canphor ate anphor sul fonat e,
cycl BpdRt BB Fmalegtcs, mdwisriable rPétléhalfﬂ’@G dewn, stiitazgnes, alpha
et hangseihRNahBitor, Oﬁlgﬁénﬁies 1H§{fﬁﬁasteﬁsm&¥ LIGRY %ﬁ ?Pﬁ{egs anti-

%)Ieycer ophosphate, gl ycol ate hem sul f at e, anoat
x dnflemmatoryy cazeRihl Grohda@s pertieasisraids, dé‘NFh)lderdWl@,dl el RA,
5 hy, a t e
ot Fa A b nar g Eh e, RBF B Gl A BBLARALG, and
gl t rizmmainosyppiesstiee, mhigoatl@ Ppecytlegtosn, ptapmhilnﬁat ez«,ipamycm
-p onaj pho pi.cr.at i val at e .
pr ot&?@(’g& gﬁgeal télt e, i %grc Nat ceor{lgosgl’f?l‘g e, becgolp P (r’pal\’t"1 & de,
t hi ceyhmaties, atld)sglfaaalmm deuxmﬁqﬂna:nfeabts su€lt feaceythdknesterase
ch ensel
Bhar R G prtiote fleat, BT o chpmel Ppgiges
pr epdinaié, and ehti-Balkimoniacigehtspapehtstfar i@ing tatiovakcular disease
obt ai nds o the nvention and their
pharsH'gtb ee%t f’%ﬁﬂi’ﬁk At cég?a bitges; “éfa?ﬁst iPYFIS g cplctung ghpnnel
der ibleukedfs @i SpMEsPRBEMS GorbRaasy 1ine! dskRsakichl s eRfickteroids,
- (e.g sodi um and otassi un),. al kali ne earth netal
(e. gchole r egpﬁmzmd mtlaﬂaal ng(e@i,_ ,ggeéqtsk)ﬁyx) freating blood

2Rl tdsorded %udhn\éé? %ft&ﬁstéijoﬂg RMIcGkS doBRs, and growth factors;
quat erni zati on_of any basic nitrogen 15 contai ni ng

gr oUPYERsLE han@edise Uk diss dewsiyREr eid. aggiter fggr treating

oi | -ielubddicRicy 8t sich 5§gaﬂ{lﬂéj§19&ﬁm”ay be obt ai ned

by such quaternization. The anount of the protein .
ki nase i AkPssi adgitiontlagentaipap be eomivisiwer sappiatebhom the protein
carr |

2 e B 2 R ARy S0 03508 LR bl
Par tAltemaétwelymﬂiesecﬁgeetsl miapiibs tparitof @rsinglr édsegeafolny, mixeé te@ther

Cor A b B D i BE N RIcRLR 108l Bppigaage ©f

i nhi bi t oCoopnursle of thi mvemtlet mdy &x0stan piaarmamm tan@oekiv forgns, for
these 0si i tions, shoul d al dersto at
spedi ]?llggy dos atalétorélﬁﬁ f}%oegt AY re l BESR' Acaldd e
representation of any tautomer is meant to include any other tautomers.
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for any particular patient will depend upon a variety
of factors, including the 25 activity of the specific
wa@ orpounsds enpl oyed, the age, body wei ght, geneP&l/UsS2006/038174
heal th, sex, diet, tine of adm nistration, rate of
excretion, drug conbination, and the judgnment of the
treating physician apd fRhe severity of the warticul ar
di sease being treaft —\The anount of tTFe=Hohi bi t or
will al so depend upo b particular copgodd in the
conposi tion. 30 De ndi%g upon the pgr@ culNar protein
ki nase- nedi at ed @ Pl on toghestr Nor prevented,
addi ti onal therape|t;£\agents, whi ch d@relnormally
adninistered to Rf e ®&@-Rdrevent th& nd@tR'on, may
be adm ni stered together with the inhiBitors of this
i nvention. For exanple, in the treatnent of cancer,
other  Kif8SCentddinkint, WeSpreLMGARLAG ABGHE LodBSHMPor formula
anti-angi ogenesi s agents, anti-nausea 29 WO

2007w a Phygapegticalls 20¢rptab Baie tivatiyg enpredrug thereof,

col ony-stinulating factors, or other
anti-proliferative agents mag2 be; conbined with the
present conpounds to treat canfe s is known in the
art. These agents include, yptRout limtation,

bevaci zumab, adriamycin, gexamethasone, vincristine,
cycl ophospham de, fluorourgciIN topotecan, taxanes,
interferons, and 5 platkﬂ Nﬁ%&Lxﬁtives. O her
exanpl es of agents the inhibitors of this invention
may al so be conbined with include, w thout

limtation, agents for tregtj i abet es such as
insulin or insulin anal ogues, 1 ninjectable or

i nhal ati ovhefeorm gl i tazones, al pha gl ucosidase

inhi bitors, biguani des. .ipsulin nsitizers, an 3
isdqul f onyl lklsjraggg{; Aant epfgdﬁn%f' Feall?ﬁ]i%dls%?}? ﬂ%?g%rﬂ]t‘%é%’ﬁléﬁngagf -T-R
cor tand lsZeR’0i ds, TNF bl ockers, 1L-1 RA, azathioprine,
cycl ophospham de, and sul f asal azj.ne; i Inordul at ory
and i mr&g&%%eﬁggé%glea%‘é‘m ongiglg %fs{g@é"rc?}% pottdn— >
t ac rviflerdii Said I-AARIBORH, mayieoPbBNG Abs 8®HRL bdnd or a mixture
intefferons, corticosteroids, cyclophopham de,
azath§8¥ri ne, and sul fasal azi ne neurotrophic factors
such as ®éatylRipppesterase 15 inhibitors, MAO
inhibitors, interferons, anti-convulsants, ion channel
bl ocker s Rifg P|i§20}-& mezihgred ipqnopyelix itme i &) mgmbersd bicyclic
agentns deRltcli! s It ofip HoRMane Witky DI RRARS1, BUERCAYL, and
bet a- IgckgrsL ACE ?ﬁﬁ?bftors% diJ?etiqs,%%Ttyatggif’an
cal Cripassehinsd hetgrogyk oF detezasyiclsl sng hevingdehtriag fhgteroatoms
tr eabibigh b 6 - ! 545505 Ll QhiES: wheret
choIespyraﬁ&né?g?nfgéggﬁﬁggfégﬁ géﬁﬁégsfﬁgﬁmggéﬁgg?nemm
28g e rsulstifusable rirgaeartoy of RawedD 20indipsndedtly substitwted &3 oxo, -T-R’, or
cor t{,cpst er.oj I kem, C . nt s, pand gr.owt

fact grozs)§ ? ]ﬁde(rég%legﬁs{émgﬁtéi gg%inés&?ﬁ c%f aRlsnréoeﬂ\iéSc in%{éﬁ%l}ﬁi? nily
and salgptibtest HyoR*t r eat i ng

T is a valence bond or -(C(R%),)-A~;

A is a valence bond or a C;-C; alkylidene chain wherein a methylene unit

25  of said Cy3 alkylidene chain is optionally replaced by -O-, -S-, -N(RY-, -CO-, -
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I mmunodefi ci ency di sorders such as gamma gl obul i n.

Those additional agents may be adm ni stered separately
wo ca@miost3es prot ei n ki nase i nhi bi tor-contai ni ngPCT/US2006/038174

conposition, or as part of a nultiple dosage reginmen.

25 Alternatively, those agents may be part of a sin Ie

dos £§¥NHo rIFICOT,x80) 1,0 § Nﬁﬁ(ﬂjr, t¢e prt@)n -QC

i nhi t(r(n)r of this invention in a single conposition.

Conpounds™of this invention nay exist in alternative

t aut oner ds 4 Of4alkylidetie chaanpl e as in tautorrers shovvn

bel ow. Unl. t d d '
of any t d%e %S? ?ed%%ggrtowﬁéq%ﬁ %ﬁ]fe any’ 6 er ﬁ{ﬁ“%bz
tsaut.omeg@,N(R9-, BQN\(E‘)ZOO.U@M?(E@Z Pdiﬁ(ufgmﬁ/ 018621?7@1(05%2 -

N NRDCRNRORRE RO Ry, "N BHE b BB O NG -

pr escﬁﬂﬁ)ﬂm/@(&?)zﬂfbgﬁﬁm@d @(Ré‘)zmmgmsm‘thbemtkw)zﬁ(Hﬁ)- -

ceut i

heraBh NN AR ARIROR ry RS BRS¢
wher@rP, NEONRLE) anéaﬁmmsoggme nde r@@ ﬁmoﬂmf om

t he group, consjsti

Wel ect ed Bf padhRt be indepensicebhagiester rf@nbﬂw g cowng of fRyand
wher giv Sa),0p> LRR? FkdR0iopetBR YithGhdr MictvedinglA@RSTofR WL,

bond or a m xture
5-8 membered, unsaturated or partially unsaturated ring having 0-3 ring

heteroatoms selected from the group consisting of nitrogen, oxygen, and suifur,
wherein each substitutable ring carbon of said fused ring formed by R? and R” is
15 independently substituted by halo, oxo, -CN, -NO, R’, or -V-RG, and each
substitutable ring nitrogen of said ring formed by R? and R? is independently
substituted by R
R? is selected from the group consisting of -R, -halo, -OR, -C(=O)R, -
CO,R, -COCOR, -COCH,COR, -NO,, -CN, -S(O)R, -5(0): R, -SR, NRY,, -
20 CONR"), -SO,NR'), -OC(=O)R, -N(R")COR, -N(R"YCO,(Ci.s aliphatic), -
NRYNRY),, -C=NN(R%),, -C=N-OR, -N(R")CONR");, -N(R") SO;NR'), -
N(RHSO2R, and -OC(=O)N(R);
each R is independently hydrogen or an optionally substituted group
selected from the group consisting of Cy. aliphatic, Cs.10 aryl, a heteroaryl ring
25  having 5-10 ring atoms, and a heterocyclyl ring having 5-10 ring atoms;
each R* is independently selected from the group consisting of -R’, -COR’,
-CO,(optionally substituted C.¢ aliphatic), -CON(R"),, and -SOR’ ;
each R is independently selected from the group consisting of -R, halo, -
OR, -C(=O)R, -COzR, -COCOR, -NO;, -CN, -S(O)R, -S02 R, -SR, NRY,, -
30 CONRY, -SONRY, -OCE=O)R, -NRHCOR, -NR)CO, (optionally
substituted Cig aliphatic), -NERHNE®RH, -C=NNRY,, -C=N-OR, -
NRY)CON(R?),, -NRHSON(RYz, -NRH)SO;R, and -OC(=0)NR)z;
V is selected from the group conmsisting of -O-, -S-, -SO-, -SOp-, -
NRYSOz-, -SONRY-, NR®)-, -CO-, -CO,-, -NRHCO-, -NR)C(0)O-, -
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thereof; 15 Rl is -T-(Ring D; Rng Dis a 5-7
nmenber ed nonocyclic ring or 8-10 nenbered bicyclic

WO 2owg/ogssbect ed fromthe group consisting of arRCT/US2006/038174
het eroaryl, heterocyclyl, and carbocyclyl, said

et iﬁ&iﬁdm&%)sﬁéﬁ{)iéﬁ% Sty ek %
b SN0 SRR, Bl SHLLEIRNAET BRSICNRY. 1Y ZWR >

subst r(f(Bf)eN(FBLC(ﬁ)(o -C(R*YRER®)6(0)O- V-G(RR&NMRE» ,eaOR")=N-O-,

SRR NESB il S Easee

-5 C( R6) 2)W As ; scRcted f&)lﬂ&h@l’g@@pb@d’iﬁlsﬂﬁg af CB(3,0-, -C(R®,S-, -

al k;’ﬁ(g@g@tﬁ dgﬁgg}é\gger e¢(§ )mﬁﬁ unl 25 sz gal d )

S , CRRIORAD)-, -CGQOC(OW»(R%O@(&@)ZN@@@@ C<R6)2N(R"’)C<0)0- -

PN PR, -l O’ NN @ -
i) 6 n 6 | ected f th
!%f oun o, ’s‘%ﬁ.‘N‘“é’“Q‘ BN S see-, MR)S02. S
- s Ne Is 1qq€]p§)ndentfy@dected @@_ the _gpq(uR@)owtmg of hydrogen
m( %@(a@)& nonaﬂy Mb@it@@c\l‘l((ﬁl h}%%(lﬁ(: @@uggm RS %{é))s 08 the same
CEP%}‘)E%%H RPRPESGh, ik REFES0AI: el Ryas0aNpR) D, o a 5
R 2N(R)C(O O,
Weﬁ%;mcycl@o@ﬁ%@%@ I%go) o R) Zﬁl:g Rg N Rg) ) (O
C( R) 2N( R*}OQ Ng F!B%ependamb/ seleCiRy fRnK Ry @@N@R)onswtm@ oRDydmgen
lg%ﬁ S?Iﬁg tgldﬁﬂ Q@&%Mﬁ{ﬁ%b %\?_& &?glg%efsra I%ﬁ% g@uﬁ%‘ tzﬁ{en together
t ogéde frem avﬁ ¢ membered carbacgelicaiigng atons forma f used
5-8 nb t t
> S TEDELES RN S RLBALH! AL ISR Pgrosn
ar ouprrahpl‘mc ngrou;f huld;gen,g eptiomaly gabstitated] asyll fand optlonally

0 TR 35y e AR B et Bt o
28ubsbrint N‘S@dmhvbdﬂai @rbooydlic or GilerocNIR, rmBYor 6ife of thdRB6” adithe

each S abl e ring nitrogen of a|d ring for
by PR RIS PATUERaB b 1 Juist e cpeBy oo s
IS %elerChdid ringoimdt he group consi sti ng of -R -halo,
] g(?,O) ;QC( ga%%. %7 zé ﬁ%ggegﬁgﬁlg%l%-\t)@i hg:%glg Cm@gqp’ Ri)lggs%ihg -og‘:%ldrogen
- SO Y dptional@Gubsdnited €N dRp@hdd grobl BY PR thé same nitrogen

al i phatic
25 FEJlre takeri together with the nitrogen to form a 5-8 membered heterocyclyl or

heteroaryl ring.
In one embodiment, the present invention provides a compound of formula
Ia or a pharmaceutically acceptable derivative or prodrug thereof,
RZ i
HN™ N
[
RY" °N

30 Ia

RX

Qa.R1
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N(RN(R) 2, -C=NN(R)2, -C=N-OR, -N(R7)CON(R7)2, -N(R?7)
S02N(R7)2, - N(R)SO2R, and -OC(=O N(R)2i each R is

w0 paepersdent | y hydrogen or an optional |y substPeTiUS06/038174
group selected fromthe group consisting of Cl1.6
al i phati c, CG lo aryl, a heteroaryl ring 25 having
5- 10;vhermmFa; BisR, dﬁﬂaml Retsedafingd lay lin ﬁmnrmlmh\m nlg (s eDIrans

(Ejlr gggﬁgo 6 Ste ?%gmljg?uré }egp é@ acﬁlnlt{ ?r@ﬂch l%cte& %om
s ubsiytitogt:g Gnethlyl Challgbr) bﬁﬁcbr@)ly su‘rﬁﬂﬂfeﬁﬁ}ﬁ, aﬂnﬂ)uoﬁm& Rdbstituted
each R5 is independently selected fromthe group
condit®feRy of -R halo, - OR -C(=OR -C02R - COCOR,
sNO2, - ClY; sonpé GhbBodim&fe® e mv&ﬁion ek compdndsON(fRhdila Ia
- S02N(R). 2, - OC(=0) R, -MN(R)COR, (R4) CO2 (optionally
substherqin Qfjiserpns- -&%n c), - N( R N(R 2, -C=NN(R) 2,

-CN R 1 MR GBI, -t BesER MeRatidh proVaBéh M Bound of
and OC(l =0)N(R)2i V is Selected fromthe group
condpsnulal a2 phgrmaceugically agggptablegedvative oNgRépGHRreof,
-S2N(R6) -, -N(R6)-, -CO, -Q02-_,-N(R6)CO,

“N(R6) C(0)0-, - 32 WD 2007/ 0;42135 PCT/ US2006/ 038174
N( R6) CON(R6) -, - N( R6) SOQN( R6) R6) N R6)
~C(0) N(R6) -, -0C(0) N(RS)- 0-, -C(R6)2S-,

- C(R6) 2SO, - O(R6) 2SC2- , wC(16) 2S02N(R) -, - O R) 2N( R6)
. -O(R) 2N(R6) ¢ O) - Rc?) (990, - C( R6) =NN( R6) -
“C(RB) =N-O-, -q%ﬁm

- C(R6) 2N(R6) S2N(R6) -, a "é(R%)'%N(Re) CON(R)-: 5 Wis
el ected fromthe group consik¥ting of - C(R6) 20

g( ege%z ﬁG'RZCﬁR&Zaﬁﬁ)RCE %?gén&%gﬁﬁ@%@
C(

e

R) OC( (B)dﬂgrR@)R groupg ﬁiﬁ)l@l‘d@ﬁ@»ur@@of formula I, Ia, Ib, II, ITa, and IIb

%15%(@%%%%1 am&@g&@é&ﬁ%ﬁéﬁ o icaimido, or a Cy.4

C( R&)lﬁm(t%gﬁ@\l(sﬁﬂ) -as mactblyl; GEN{ R ylopropyl, emmhoﬁﬂﬁpyﬂsand most

| nde gp;hé{ﬁf selegted fromthe group consi st ng of

Iy drF %‘g’i‘? Y Og?PatF%taPlgl’?al |y substituted Cl-4 aliphatic

g roup, or tWOPlﬁfen@ﬂWLgsou@ﬂ il the cempeundf bf fopgeld 1alaph, THYla,

e ta t itrogen atomto forma, 5-
et dlb ofg DR o LS P hof 51'a e Bt il

i nd%@ﬂi&ﬁﬁﬁ ishgmebretiRd drnaBtanbiedy w ldlkeﬁ@ 056 Schttﬁﬁs @f length,
hydrogen _ 15 and a Cl4 aI i phatic or two, 5—@8%)-

t he Rk wBrroghedn-ds eOv akert - CLONR PP
e nhen e i%af-lb,OQ\Y(RP)& Corl DRY; PEF&FARRY gkoilﬁé REBRRNSLENhbibered

sel ected fromthe rougﬁcon& sting of dr ogen a Cl4

2l || IR R ATPRR g BHETOBYSHF GHER SICB s e YR SA3 RV oYL
and Apﬁﬁid?ﬂ aHrﬁ/ohdmyl, piperidinyl, morpholinyl, hydroxypiperidinyl, N-(4-
hydroxypiperidin)-yl, O-(4-piperidinyl), piperazinyl, alkylpiperazinyl, or 4-
methylpiperazinyl, N-acetylpiperizinyl, N-alkylcarboxamidpiperizinyl, —N-
25  (methylsulfone)piperizinyl, thiophene, furan, tetrahydrofuran,
cyclo[2.2.1Theptenyl; Cy.¢ aliphatic, such as methyl, ethyl, cyclopropyl, isopropyl,
or t-butyl; alkoxyalkylamino such as methoxyethylamino; alkoxyalkyl such as
methoxymethyl or methoxyethyl; amino, alkyl- or dialkylamino such as

ethylamino or dimethylamino; alkyl- or dialkylaminoalkoxy such as

30  dimethylaminopropyloxy,  acetamido;  alkoxycarbonyl;  alkyl-  and
34



substituted heteroaryl, or two R6" on adjacent carbon

atons are taken together to 20 forma 5-7 nenbered
w@a0boepss i ¢ or heterocyclic ring, or one of tPEI/RS2006/038174

can be taken together with a substituent on ring Dto

forma fused bicyclic carbocylcic or heterocyclic
ri ngialylamidacabaryl; |aBd mewﬁmmtﬁd phtnyt swh a‘srpdlmyﬂ loe halo-

S REl P St RESEpsu N ert R mAe ¥ pig form, o
sarTEphanﬂiarcageaily &Belﬂi‘tﬂae $attke nhd Qoedniey saM. t This ivemioh reﬁﬁaﬁns

to f ero 0] het er oar

PR R 22 afOE oo T ERRR S0l S beiRpTR any sig atom
rs:rq OVvl/KE@@ﬂlare GONR@YIREn @wfaﬂﬁlg:é fatriag att@&hfentd .

phar maceygi acce e erlvatlve or prodrug

t her eof , Ky glRfr&l%i(‘Pff bk %ger 10 oy Tged iog, s Pegpiding o
33 W ﬁ@?ln 4 68 JBehinkiz2d ORA8 ki M&e’rﬁdd

Rx, R\?% andg gz i s def |n§14§d ggllal n fgl%nu | a n:égé%l Iglg%lgdude

or tHeBks Pyném)ymeﬁes a pyhally pnsatugpied éw&r@@f wrhpcrde fing,
R6" Vigerdif Qﬁ@ﬁ@&ﬁﬂ{é i¥ oftfnSIgy ﬁl@sﬁtﬁt@&nFuE’éﬂdf ngﬁﬂere(f'ﬁﬁ%l%lre also

hal ogen, tional |y substituted aryl, and optiona
]é)ubsePVltslﬁ’tl and e fushidar but. a& mat slimiede o opirrabnit éetrahyﬂeoﬁlran

i nv ec@&dh?ﬁ‘roﬁﬁdﬁﬁ’ag ?fﬁld%?)’ff@ﬁlh’ Qg@ ﬁgzofll gu s %.re é@%@%ﬁﬁéﬁ e

is trans -CO . I'n anot ere odi ment
pr esfemmmvfemule)ri pmmudées haVlng)rmomadolmcontmomgulbiaycuib ting

Cherear {BErtc rPaiRPb Rl gt oo, R

15
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10 I b wherein R2, 0, Rx, RI, and R is defined as in
formula I, and Qo is = Preferred Rx groups in the
waeorpoursas of fornmula I, la, I'b, I'l, Ha, and |P@I/US2006/038174
i ncl ude hydrogen, alkyl, amno, nitro, alkyl- or
di al kyl am no, acetamdo, or a C 4 aliphatic group

such as net hyl hyl cycl opr , Or isopro and
nost 15 pref& y hydrogen{andnam no. Pref Ry
groups in the ¥orfpounds of fo al, la, b\ _Ll/, Ha,
and Ilb includg - WR3 or -L-ZtR3 ereln Tisl a

val ence bo orNS al kyl (1 hbons inle A
branchedk:or _junbranched), or alkene (1- 6 ca ons Ni n

| engt h, ed or unb L i sSTNOACS,

- (R) 20-, I CO, C(O)N(R6 4%:( N(R4) 0 and R3 is
-R, N RR grref ey gr qups | u 5-6

menber ed heteroaryl or non-ar®mdti c h¥t er Scy @&
rings, such as 2-pyridyl, 3-pyrididyl, 4-pyridyl,
pyrrolidinyl, Nﬁfﬁerldlnyl, mor phe
hydroxyplperl'
O (4-piperidi

pi per azi nyl ,

4- et hyl pi perfazi py! , N—acetylp| i nyl,

N al kyl car axa Ndplper|2|nyl >5 M NH
(et hyl gul f gne) pi peri zi nyl , th ophene furan, N

t et rahydr n, cyclo[2. 2 tenyl; Cl_8*

al i phaticj su h as net hyl, eghyl cyclopropyl

| sopropgl”, “NOr Y - hut yl ; aI | am no such /J\m
nethoxyethylan1no alkoxyalkyl sur s net Roxyiét hgk—x
or th ; am no, alkyl- or dialkylam no such ,as
thyI dlnethylanlno al kyl 7 or

dlalky xy such as 30 dj-gt hyl ani nopr opyf ox
acet am do; aI xycar bonyl ; amd 34 WO

2007/ 04135

and optiongl substituted phen

hal o- s ut'ed phenyl . Fogr pe nitro
can he inm the free base ern1 a pharnace
acce salt or the qua y salt. This

i nvention
envi si “that R3 can be ttac ed to L or t gh
elth heibeteroaton1or ' atom 5Rhher®® t
is a hydPog@h—ﬁVallable for ri ngattachment. Ra and

RZ' may be taken together to forma fused ring, thus
providin Obiffyclic ring system<ont@i ning a
pyr azol ng.| Preferred fused rings[include benzo,

, a partially unsat nated 6-nenbered
wherein said fus€d rjing is
i tuted.andused 5-ne ed rings are
and include but jare\jpot Iimted to
U tramydrof uran, tetrakyd (hlofuran
ne and pyrazolidi pe. These are exenplified

pyrido, pyri
car bocycl o r\
optionally s

al so 10 envig|
pyrrolo,

P |

P
N g—rt RY N

Q—rR!
Preferred substituents on the R%/R” fused rings include one or more of the
following: -halo, -N(R*), -Cy.3 alkyl, -C13 haloalkyl, -NO,, -O(Cy3 alkyl), -

COx(Cy5 alkyl), -CN, -SOy(C1s alkyl), -SO;NH,, -OC(O)NH,, -NH;SO(C123
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follow ng formula | conpounds having a
pyrazol e-containing bicyclic ring system but also
wappip4t368 conmpounds of formula |la and | b: 15 3BCTMIS2006/038174
2007/ 041358 PCT/ U82006/ 038174 NH HN \ N~ HN P~NNH HN
-I\VNHxRNRxRx Il \AN~-NRy NQ-RL Ry NQRL Ry N
Fa,ikyl)g -NHC(QOXCQ al]wlp,/ NEO)NHY, bodD-CO(T; Relkiyl), WhedinNhe R

a“%ﬁ 15 NPFR%W%—HY HNR%]NW HN N \HN NQRleRny R><N~g Rﬁl |%8
/ Ry N' @ik tiypyMizold rinBkydRym M ebnddiclic) predetedR? Molbs include
hydrogen, Ci4 aliphatic, alkoxycarbonyl, (un)substituted phenyl, hydroxyalkyl,
5 alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl,
alkylaminoalkyl,  dialkylaminoalkyl, = phenylaminocarbonyl, and  (N-
heterocyclyl)carbonyl. Examples of such preferred R? substituents include methyl,
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO.H,
CO.CH;, CHOH, CH)OCH;, CH,CH,CH,OH, CH;CH,CH,OCHj,
10 CHCH,CH,OCH,Ph, CH,CH,CH,;NH,, CH,CH,CH,NHCOOC(CHa)3,
CONHCH(CH3),, CONHCH,CH=CH,, CONHCH,CH,OCH;, CONHCH,Ph,
CONH(cyclohexyl), CON(EY),, CON(CH3)CH,Ph, CONH(n-C3Hy),
CON(Et)CH,CH,CHj, CONHCH,CH(CHz),, CON(n-CsHy),,
CO(3-methoxymethylpyrrolidin-1-y1), CONH(3-tolyl), CONH(4-tolyl),
15 CONHCHj;, CO(morpholin-1-yl), CO(4-methylpiperazin-1-yl),
CONHCH,CH,OH, CONH,, and CO(piperidin-1-yl). A preferred R* group is
hydrogen.

When Ring D of formula I, Ta, or Ib is monocyclic, preferred Ring D

groups include optionally substituted phenyl, pyridyl, pyridazinyl, pyrimidinyl,
20  and pyrazinyl.

When Ring D of formula I, Ia, or Ib is bicyclic, preferred optionally
substituted bicyclic Ring D groups include naphthyl, tetrahydronaphthyl, indanyl,
benzimidaéolyl, quinolinyl, indolyl, isoindolyl, indolinyl, benzo[b]furyl,
benzo[b]thiophenyl, indazolyl, benzothiazolyl, cinnolinyl, phthalazinyl,

25  quinazolinyl, quinoxazolinyl, 1,8-naphthyridinyl and isoquinolinyl.

On Ring D of formula I, Ia, or Ib, preferred T-R® or V-Z—R’ substituents
include -halo, -CN, -NO,, -N(R*),, optionally substituted C,. aliphatic group, -
OR, -C(O)R, -CO;R, -CONH(RY), -NRHCOR, -N(RHCO.R, -SON(RY,, -
NRHSOR, -NRHCOCH, NR*, -NRHCOCH,CH,NRY,, and -

30  NR)HCOCH,CH,CH, N(R*),, wherein R is selected from hydrogen, C
aliphatic, phenyl, a 5-6 membered heteroary! ring, or a 5-6 membered heterocyclic
ring. More preferred R® substituents include -Cl, -Br, -F, -CN, -CFs;, -COOH, -
CONHMe, -CONHEL, -NH,, -NHAc, -NHSO,Me, -NHSO,Et, -NHSO,(n-propyl),
-NHSOs(isopropyl), -NHCOEt, -NHCOCH,NHCH;, -NHCOCH;N(CO,
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and ENH HNHN NN R« Rk NN Ry NQRL Ry NQ _R1
Preferred substituents on the R2/R2'" fused rings
wo p@gssone or nore of the follow ng: -hal o, PENIR0BG/038174
-CL. 3 al kyl, -C13ha|oa|ky| -NO2, -G _3 alkyl), -
COZ(Cl 3 al kyl) CN, -802(C1 3 al kyl), -SO2NH2,
WNEH;, - NI-Q\EIIZOCﬂz CH3p, WO M@G@OW N(CH3)y, -

P”éﬁﬁéé{%%%%ﬁé&@i%' L

al kyN])ICOG)H&(ﬁ_ﬁi’pmhﬁﬂ%ﬂ)abl y-NlHCb?HQCMgﬁhBrﬁhbﬁl -pynazol Iﬁ\]}é%o-
e e s
(5u n)NHMéI m(arﬁﬂlpnﬁrﬁryyéuch BWNM&%’ 1K >Lb(c145ah§hé~'tfe)< YiRhkyY Lome,

car bony nono-_or di al am nocar bonyl

rf"gdl %Jéyra“c él“rlwsarm’fhséarthlr cyq i:/ﬂparpr(y |lsaﬁronﬂapk57butyl and —-CO,
pheqxcl,@gnpﬁmyr bonyl, and (N— het er ocycl yl ) car bonyl .
Exanpl es _of such preferred R2 substituents include

met hyl , TEferedgrops [ compgpnds hays ey, theofyr,, five, or all of
t- b%é’featufe)! Qél&fﬂﬁrﬁdﬁll the%ﬂgl%nm é&% COZC"B CH2CH,

1@H2(:H2CH2@CH2$>’F118 hygpeyp @@m@no@ﬂl@@ﬁ@ﬂqﬂ@@@@(@r@mo or

cm%gr@ag HCH2CH=CH2,  CONHCH2 CH2 OCH3,
‘cycl ohexyl), CON(Et) 2, CC]\I(CI—B)CHZPQ
CONH( n- C8117) , R’ iseR(REtoy GHreinCOMHOM2@IE Bb13) &,—~(C(R%),)-

ORI o ety ol 3

CO( nor phédi n-Rlighy- (RI@@P;L wierdiy [T s zpmiame beﬂd-cyl—IC(R"’)z)

HCH2 CiR OH, Cgﬂ p r?l %
lg?roe\|f erre/Ro’ 9?3%% eltns qu'na su@% tuteéﬁg r§¥rﬂ erﬁia\ Bapnocychc or
f or rn|8al Olmenhtwreddiicyklic argl crrmIammaqr_l riag, preferred Ring DI
groups inglu OpLi on 1\{\/ 632%3 Al t&d henyl, gi dy
pyri dazi ﬂeél ,d‘gy]lsiﬁiodi ﬂy X{ i{cml("] pYPE % %@én 2 feen
D oftodediemol fami an dpdiondlly substitedBbeRyClingg andr ef erred
optionallg pt ut ed biC%/C|IC Ri ng D?rous i ncl ude
napht yl &' etFahbaibh 1y hyesgiy 4 C1.4 aliphatic group, halogen,
Jdoen Z)pffbrﬁlﬁi lbydituted Wiyl @r 'oFtdeall)l' aotied hdtsehmdol yl
i ndolinyl, benzo[ b%furY
More preferred formula I compounds have one, two, three, four, five, six
or all of the features selected from the group consisting of:
(a) R’ is -T-R? or -L-Z-R® wherein T is a valence bond or —(C(R®%),)-
and R® is -R, -OR, -N(R4)2 or -CO;R, wherein R is hydrogen, C;. aliphatic, 5-6
25  membered heterocyclyl, 6-membered aryl, or 5-6 membered heteroaryl;
(b)  R'is-T-(Ring D), wherein T is a valence bond or —(C(Re)z)—;
(¢)  Ring D is an optionally substituted 5-6 membered monocyclic or
an 8-10 membered bicyclic aryl or heteroaryl ring;
(d R*is-Rand R? is hydro gen, wherein -R is independently hydrogen
30 or an optionally substituted group selected from the group consisting of C.g
aliphatic, Ce.10 aryl, a heteroaryl ring having 5-10 ring atoms, and a heterocyclyl
ring having 5-10 ring atoms;
()  Lis-O-,-S-, -N(R*-, or —C(O)N(R%)-;
® Q'is trans -CR*=CR%"- or
38
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benzo[ b] t hi ophenyl, indazolyl, benzothiazolyl,

ci nnolinyl, phthalazinyl, 25 quinazolinyl,
wa@ioioxszol i nyl , 1, 8- napht hyri di nyl and i soqui POT/U83006/038174
On Rng Dof formula I, la, or Ib, preferred T-R5 or

- V-Z-R5 substituents i nclude -halo, -CN_ -NC, -N(R) 2,
optional (g sudash R ulseuddpmn@nﬁzy hyxlrageng: n@thyl; malogcmpuonally

- SOE?QFF&H’}@%WI %@@ggﬁh%ubswéé%%wl mg S;"?ZCOZR

- N( R6) 008Y&EGhBRI(prdiried evthourdls dﬁ&&ﬁ}m&ﬁa—ﬂ/ol\ﬂ@@ four,
wher ei n Ris selectedfrcggph ydr ogen, al i phatic,

phe iy, or all f e fRapesrselgctr 6%&}?11&%@8“”&“ a 5-6
genber ed¢lyet egogy Gldrbgen! | 'n‘i@hgl NQﬂhgl Rfr%@r E}%@béﬁﬁ)yl 1SOpropyl

substltuents i ncl ude -
CONIAno, dwﬂvaﬂzﬂmnwm@thylaq% mttowpmzmldo NHSO2Et |

: “HSOZ( n}\llﬁr oppl 3% 'selectm%&gﬁm’gg Wvégné% C)y?% r%yl piperidinyl,
Pmmwmlm?bzlsimmlpw} N—(é’rﬂmwmw@%jv b O-(4-piperidiny),

W@F’% p%%%ﬁ&%mnﬁw ut y "‘{12 I\Kl‘ghﬁz 2e’chyl cyclopropyl,

IRHCGOPEPHo i, .aﬂcoaywammwmmm ik o diaileylatmine, jalkyl-

NH}(_%?d%%%% %ma Qﬁﬁ opzlig}f%\“&l suBme;ﬁ {ﬁeﬁ’luh}\é h))xymethyl,

al i pﬁ@tRcaﬁQ—@@QjN(&éZN\/bZ H, -OCl4 aliphatic) such
as - Cl4,al i 1 ch.a , )
cycl opr oﬁ))l 41|{s18pirgzﬁmfg&:)) uhe{el%%lyg?ﬁée{\rﬁg b-‘g@(%‘d ‘Eg’i’is"‘s 6
al i pinattess). arﬁroeﬂlewefcmdll frmgma]heaelh Rammﬁosl apionhly eub@n@ted with

1501 50t b 5 PR selhobE ot s g G NG i gntionally

hydrsﬁlgsﬁmtemldlk OalipA#fic @roudl kPR; -@O,R| aCI@N}B(m“)n o—,N(R"’)COR -

"R, AN § Hiliochtlgs

(C(R@i“)é@eﬂﬁfl%dﬁ%N(aﬁ)z -N(R4)2, -OR or -CXZR (c)
is -T- D vvherelnTlsavaI ncegndo .
(C( R6') 151%(16§‘Y¢¥P$F@ aha;substipicd o PpTastiyte §bfs%1}P§’%H'
% 7 rrerrb@é) QQQ%MCJGI@AUR&Q{I} -8-@——maﬂ@er ed bicyclic
aryl or héteroaryl, ring or. -T-WR6_and
R2" is h{fr og@%‘ihi%rls F%QGRS’H nﬁZhYCHP@nt @R@W chlgigetHliorg o
forman ?Qlttlt:lgﬂg}l }n)Sr pﬁﬁé& uREE otk hA8Gné,fovo, three,

each R6" Is | nt y rogen, a Cl.4 aliphatic
gr oprur fied, oxpdhof t ez@atgm s@mdl fgpnsthlbgtqup GoRsFtag 9 or

opt i onal k&j suﬁs&mg%g&d;g&g{ oaryl. Mre pr ef erred

f onnul a oun ave one, two, three, four, five,
i x (b) Ry is selected from 2-pyr1dy1 4-pyndy1 pyrrohdlnyl p1per1d1ny1

=t

morpholinyl, hydroxypiperidinyl, N-(4-hydroxypiperidin)-yl, O-(4-piperidinyl),
piperazinyl, alkylpiperazinyl, 4-alkylpiperazinyl, alkoxyalkylamino, alkoxyalkyl,
alkyl- or dialkylamino, alkyl- or dialkylaminoalkoxy, optionally substituted
phenyl, -COzR, and -C(O)NHZR;

30 (¢)  R!is T-(Ring D), wherein T is a valence bond and Ring D is a 5-6
membered aryl or heteroaryl ring, wherein Ring D is optionally substituted with
one to two groups selected from -halogen, -CN, -CF3, -NO,, -N(RY, , optionally
substituted Cp aliphatic group, -OR, -CO.R, -CONH(R?), NRYCOR, -
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or all of the features selected fromthe group

consisting of: (a) Ry is -T-R3 or -L-Z-R3 wherein T is
w@2aaloersse bond or -(C(R6')2)- and R3 is -R -EBR/US2006/038174

-N(R4) 2 or -C@R wherein R is hydrogen, Cl.6

ariphauico s het &l 6- d
ar yma%}s%bR nﬁ& mﬁg&ésyﬁr?‘ﬁ Cépﬁzgfhnﬁ&g )%r (ra]g and
NSE*)@O@HICH N@bgnce bond or - ( C(R6')2)-; (c)
i's an o ona |’y substituted 5-6 menber ed

ernocycI i@ or R trhydrogen preiydstiftet ot yesubstituied C1-oaliphatic, and

het apylgri ls -R and R2' is hydrogen,
V\he%fgnb-R |sﬁiﬁn @% ﬁfl y hydrogen 30 or an

opt i onal Kg) su@émmam% gr@Rip- 8l ect ed fromthe group

consi st of al a

het er oar 3 ri ngglﬁ!@v}sﬁ%degp%mrfy W?"&F%ﬂ% %5?1d a

het er ocy ®reférredr formgld davorrly cEmpburids hgveadne)mBvo, (tege, foursfive, or
L

PCT / US20@8/ 03R1khyld@pers alifd, Rbino] zﬂk}ﬂn&ﬁﬁﬁk’%ﬁfﬁfnb)/acetamMO or

dro en,. t% hal ogen, optionally stituted
ryl? Yo BT EHEPI y substituted heteroaryl. Even nore

pr ef er r e@p)c ONMROKNURQYr -F A RU Aedeid YL Mnce HYRY OIU'(CE@S )2)-

four, five, or,all of the features selected from

gr o9 RoisRe Y B200Rs ot 250 i s hydr ogen, net hyl
ethyl, pggpyl R! fgyﬂ(mg Yk herdis TRE LPMence b &éC(R‘SR 5y

di nmet hyI am no hyl am no, nitro, or acetam

Ry i s sel®ct egmﬂrlamgzi 637r F’GVIPBTCQJWPPWP or an 8-10 membered

1BY' eyl iyl or}Bie{:b‘ﬁfy'l ‘Eih , morpholinyl,
hydroxyplperl 4 deroxyplperldln)

O (4- pi p&i di RylS)-R Orprl rRzand\R” is iyfpkeni, e Razncfnw are taken
4- al propyl, 10
[ sogg%lgg Fb%ﬁ%hﬁ‘%(}{tmnﬂﬁ{(%%mrt%% ogv %(I?koxyal kyl,
al kyl - off) di atdel Raris mdepeadldngly hydyogeaj aCkydlmhatm@d)dpohqlogen
acet;
ot 1oy R RAR Yo SRR M ROk ry
20T (Ring ND)@ paefeered formilal fornauly Bl @11b eotpntidahaie Rnagwb), theve,

e roar rin wherein Ring

h
D s,fo%pﬁeoﬂ ?lf(gf u%%tf"ief fﬁlec ef?uBﬁgnSf%m% gr oups
sel ect ed(af)r OnRY haTFd{3 o€FB,Z RtherHﬁ)Z: is aN(aM):Qbond or (C(R®))-

opt [ %iﬁ é%ﬁz( ;-I-I\E hR%F?Zg{Sw rogen C1 6 ahphatlc 5-6

- N( iEnii3ed2eREYcly1, 6 N(eﬁ%}:&@@i‘ﬁ@k"gm(rﬁélﬂber@lﬂﬁteroaryl
N( R) OOO}—%CH%IIi E@Géﬁ) I's hydrogen
Z3ubsti t uf ] d’i’l??ée“CI 1% val§eH Bend.or ’(C(R )
(c) Ring D is a 5-6 membered monocyclic or an 8-10 membered
bicyclic aryl or heteroaryl ring;
@ R%is-R and R* is hydrogen, wherein -R is independently hydrogen
or an optionally substituted group selected from the group conmsisting of Ci.
30  aliphatic, Cs.10 aryl, a heteroaryl ring having 5-10 ring atoms, and a heterocyclyl
ring having 5-10 ring atoms;
(¢)  Lis-O-,-S-, -N(R"-, or -C(O)N(R®)-; and
® each R® is independently hydrogen, methyl, halogen, optionally
substituted aryl, or optionally substituted heteroaryl,
40



20 (e) Qis trans -CR6"=CR6"- or and (f) each R6" is

i ndependent|ly hydrogen, nethyl, chloro, or fluoro.
woaoovioewsbar |y nore preferred conpounds of for neCEHUS2006/038174

have one, two, three, four, five, or all of the

features_selected fromthe ¢ ou consi stin (a)
| S hydr o &¥FN BPreeieied cOmPORIS Ry Iglugaela@‘e"{tégavp,ogentwo three

ardarll ol & ddrﬁir)éi selcdlMli rralﬂ @r Bélip cdtisRERd Gyl

m)rp of |ny roxypi perid
N- ( 4- hydl('@xy pRpefr Mdmgenylme‘th)ﬂ( Aﬂlpﬂ, peepydi Aydigpropyl, isopropyl,

P Egaixﬁgc} ﬁxrhethrxﬂrmr!) grqragra% grr}m 4 @{(@Q pj. per azi ny! |

di al kyI ar(rb)no R’éiskwlecteabrfrom h—bkxydydzm maiykqurphdlpyh pipetfidiyyl,

sub?nr“my 55, R e RR R @0 AN 30 Al B,

i's epl@rz&mytre alkelpqndraamylL @alkhl@tpefamyyl methply, ethifie rceclnpropyl
Ri nq
S

t]on stitute ne .t
gr oup¥® rc?é’ QR’ {é'? a?lp&rﬁgl%ﬂ%qun Eﬂf( yéﬁd alclf?fg or d@?ﬁa“ﬂ?ﬁ)aikyl'
: opﬁrdmﬂi@ﬂdn;dnoﬂuhetacétm;ﬁid @ihonﬂlyr fubaituted /gr(r)e?}lﬂggxseth%methyl
- C02 - CONH R) COR, - 39 WD 2007
Werr E@Mﬁoé%}?ﬁl‘s ) SO2R, - N( R4) 000H2N( R6) 2,
- N( R4) 00@$2 CHRNIsR8) Ring @) dwherdia R)r@@%i&@d%@h@aﬂ&(ﬁﬁg Biis a 5-6
(d) R2is hydro%gn or .a substituted_or unsubstltut ed

Cl - anegrbefsArylor bsfegpanl ring, wherein Rapg D_ INHPtlQﬂa Y eytefinyad with
5 (e Qo itholgréips selebted TR0 -halo, AT, (0N, 8&S, )2' S optionally

|ndependentl hydrogen or fl uoro. Preferred nula | a

or 1BPLigHED ds 2ol mep. AR 1G0Be, CONH®R | %R4)§9R -
@I I }@(fR‘*)tS@?Rf eat uWi@S)ERIBN(RY,,f I OWMR“;CQE@H?HS\E’@% stingg

I s _hydr oge ,nrtro am no,” al ky

d' al {?W‘%\éﬁ@ﬁb‘zcﬁzcéﬁ or 10 a Cl-4 aliphatic
group: (%) FYRiR 1 Séggegr cga it WAOBLERAY £ 4 Sl ana

or - CO2R(e)( c) eaah Rr gs mﬁer(emiemdy bydrogdnemethyl, &hlm@, ar fluoro.

val ence bond, 0% C}n()%(pRgfet)rgc? cg&x%ul%s rﬁ% form(ﬁa @é)r Pl g%/VC?IOP% two,

nmenber ed nonoc
28 ylthnee, fongt eratlanf ye featutrgs seleeded RDmi the glRup consibady 66 and

i's hydroggn and R2' are taken together to
form an X%tr oﬁ Ihiférg%ﬁ?s d benzo ring; and (f)

each R6" (b)s i RUapehdea tﬁlo)h hysidgenpyratyllpyfroRdihal pipbsdiny],
ar ourgorpﬁ]o?mylg ehydroxyplpendmyl N-(4-hydroxypiperidin)-yl, O-(4-piperidinyl),

piperazinyl, alkylpiperazinyl, 4-alkylpiperazinyl, alkoxyalkylamino, alkoxyalkyl,
25  alkyl- or dialkylamino, alkyl- or dialkylaminoalkoxy, optionally substituted
phenyl, -CO;R, and -C(O)NHZR;

(©) R' is T-(Ring D), wherein T is a valence bond and Ring Dis a 5-6
membered aryl or heteroaryl ring, wherein Ring D is optionally substituted with
one to two groups selected from -halogen, -CN, -CF3; -NO,, —N(R4)2 , optionally

30  substituted Cy¢ aliphatic group, -OR, -CO,R, -CONH(R?), -N(RY)COR, -
NRHSO.R, N(R)COCH,N(R®),, N(RYCOCH,CH,N(R%),, and
N(R*COCH,CH,CH, N(R%)3;

@ Rlis hydrogen or a substituted or unsubstituted C,.¢ aliphatic, and

L is -O-, -S-, -NH- or -C(O)NH-; and
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optionally substituted aryl, or optionally substituted
heteroaryl. 20 More preferred fornmula fornmula la or |b
w@ompoursds have one, two, three, four, five, PCT/E51000638174

the features selected fromthe group consisting of:

(a) R3 rein T is a val ence

bond or -(S)O( Ré‘ﬁi‘és lsmpqnécnt%ﬁogem fluop R) 2 or

- CO2R, r 0 h

renber cd o ool el o Ol M peicht, Ayt Bl arpounds of
Fragla Hé?tr@mbmpeuh%ly(abqepﬁhleudgnwrwe R prgdimy, thewlobr ei n

T is a valence bond or -(C(R6' )2)-; (c) Rng Dis a

5-6 menber ed nonocyclic or an 8-10 menber ed bi cyclic

aryl or heteroaryl ring; (d) R2 F¥3-R and R2r is

hydr ogen, wherein -R is indepe ntly hydrogen or an

optionally substituted grou ed fromthe group

consisting of C1_6 30 alip tiy, C64 o aryl, a

heteroaryl ring having 5- IN1g atons, and a

het erocyclyl ring having ! rlng atons; (e) Lis

0-, -S-, -N(R -, or -C(GN(R6)QRand (f) each R6" is

i ndependent | y hydrogen nmet hyir, hal ogen, optionally

substjtuyted aryl, or optionally substituted

het Y51 . 40 WD 2007/ 041358 PCT/ US2006/ 038174 Even

mor e pr efperig Eﬁhr@é&ﬂpﬂ&ﬂda‘%m&f Q- mfld@ank}aar%olz}%eﬂaﬁiﬂ% nec,,

two, three, four, or all of the features selected

frcnﬁ%%%wg?ﬁmp conS|st|ng of: (a) R' is hydrogen

et hyl h %gggl, SRLOP Q@
di met hyI géryn %Jb ZQ 4m nokllo 5?1%4 d"“a)' gj%t anm do }{Bg?yl
R HIBef%?éWéct‘bﬂkﬂhmmznmr |aHWyalkbdwno,dwlkoxyalkyl alkyl- or

rr , r I
zd rcgait(ll)sygil;fﬁélh a(}ilg}rll y(ﬁ &M%lﬁoaélggggy :ﬁgfgpw gubstltuti:d phenyl, -CO2R,
O (#rpi-pEPNIIZRY | )Vherem rRerlaZ hyt}r‘bgenal (Rlysl pllpi@ltla,z i576/ | membered

4- al th t Y,

 sonbrtyBst BLBE o KB or S RaRS i aotidene

&l kydhainpr d|alkylan1no aIkyI or dlalkylan1noalkoxy,

acetamd lel y substit e

net hoxy 1%% “®2R" an andwuhe&%) RRF%J))‘ZFQR (CPayye 4 gs or

- T (tR:nm gioﬁl)le buhd;r &idneath uﬁ & Maé;eﬁ@sﬁﬂp Qﬂdro%hékg Rthg, Rilbgen,

or et erein Ring
D i SOPBB{%‘EX ﬁ‘gtfspwﬁgt?@t ‘?rtOBF‘E’G %ﬁtytu@ﬁ@e BBtk oups
Se| eCt ed Rﬁ iOPhenbiBdRiondlyJubstitded widne td\Wb%ups selected from
naI substltuted Cl-6 aliphatic gr - OR,

lpgﬂg of — N -G, %@;@ E%Z optlonally substituted

CH?%—IE MRQQQQH&I@{(@ 2NEABOR, -NRYHSO.R, -
N()R )COCHZN(R Y2, —N(RA))COCHZCHzN(R %, and -NR)COCHCH,CH,

N(R®), wherein R, R*, and R® are defined as in formula I.

(
-N(

In some embodiments, the invention provides compounds of formula I or
25 Il wherein Q' is trans -CH=CH-. In other embodiments, Q' is

In other embodiments of the compounds of formula I or II, R* is hydrogen.

In still other embodiments, RY is selected from 2-pyridyl, 4-pyridyl,
pyrrolidinyl, piperidinyl, morpholinyl, hydroxypiperidinyl, N-(4-
hydroxypiperidin)-yl, ~O-(4-piperidinyl), piperazinyl, alkylpiperazinyl, 4-
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(d) R2 is hydrogen or a substituted or unsubstituted

Cl-6 aliphatic; and (e) each R6" is independently
wogarogess nethyl, chloro, or fluoro. Parti cuPEr/iU§2006/038174

nore preferred conmpounds of formula la or | b have one,

two, 20 three, four, or all of the features sel ected

f r orAlEHRIDeyaz, aélmxyalkylam@omlkoxyqlkyl akyl or mymybmam alkyl- or

am [ yr I

oy pcgil k)((}l:l)a‘un]%{alkoﬂys e[?h%aael? ﬁu stltutgc{n %}}%38?1 I%‘;? % énd N‘Hﬁ{

hydr oxypilp eamedeml»ddlméklts(, Ry hyfdalhydpmblpemyld i 18 othgt cmb?diments RY

O (4-pi r|d|n pi perazi nyl, al kyl pi perazinyl,

4- afﬁgn&%lé?% ¥mﬁp al koxyal kyl am no, al koxyal kyl, 25

& kyl - orIn sbmd depbodithents RYab hydrox@ipeﬁaayk Vih 3then@abdddidhts RY

opti.o substitu 2R, and - C( O NHZR;
(c) ?Z&ad‘lgx"?m(‘wlﬂed‘dﬁ;'ﬁ%@ AZP%/?elelP )-a val ence bond and
Ring Dign anéerﬁoodﬁﬁﬁfﬂ &B@ﬁes%ﬁﬁhhv&ihoﬂ @io@fd@@!’:dﬂmdﬁh&&of formula

mher in Rln Dis i onal substituted with one to
%m@a aiseal el q%rlzﬂagtefﬁ or prefue eepept: - Nop,

-N(R4)2 , optlonally 30 substituteg Cl-6 aliphatic

group, -OR -Q02R -CONH(R), - ) COR, - N(R4) SO2R,

- N(R) 000H2N( R6) 2, - N( R) COCH2 NNR 6),, and

- N(R) 000H2CH2CH2 N(R) 2; (d)H Ns hydrogen or a

substituted or unsubstit U -6 aliphatic, and L is

-0-, -S-, -NH or -C(0)NH; 41 WD 2007/ 041358

PCT/ US2006/ 038174 (e) eaq¥ o3Rr1 ndependent | y

fiydrogen or fluoro. In anoth%f enbodi nent, the present

I nvention provi des conpounds §f formula II or a

pharwiwesu tR*c &P yndaRbetpa abldeficbdr dsviat fotmﬂarIIth‘)dﬁ u:g or trans

t her egé .

wher glan S ar1§/n é’?t%rﬁ :&I‘?re?ﬁfi F?do?acg# nd® mgﬂ%?ii‘?nﬂ% selected from

di aIHy;h}oge‘ﬂ, meethyd dalogen, dptiomlly aushivhtedalryl pdrailt dptiogHlg Wpbstihfled

RY i.s, 2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl,

norﬁﬁgcpﬁ%,

~N
| a

In some embodiments of compound of formula Ila, Q is cis -CR*=CR%"-.
In other embodiments, Q* is trans -CR®=CR®"-.
In one embodiment, the present invention provides compounds of formula

ITa or a pharmaceutically acceptable derivative or prodrug thereof:

CH
_— /NH
HN” N
RX I Sy
o
RY N/ka'R1
20 IIb

wherein R¥, RY, and R' are as defined as in formula IT and Q° is —=
In some embodiments, the invention provides compounds of formula I, Ia,

Ib, II, IIa, or ITb wherein R' is selected from the following group:
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pi perazinyl, 4-alkyll pi perazinyl, al koxyal kyl am no,

al koxyal kyl, al kyl- or dial kyl am no, al kyl- or
waoele@b7kyi3ssni noal koxy, optionally substituted phReIUS2006/038174

-C2R, or -C(ONHZR, wherein R is hydrogen, Cl.6

al i phati c, 5-66penbered het erocycl yl, phenyl, or 5-6

menber ed hete yl and Zyis a Cl-C4 aPkylidene 15

chain; Q is [ 0=CR6" -[ or] = wher ei rc ﬁe - CR6" =CR6" -

may be a cifg oN" trans l'e bond;, ang”each R6" is
i ndepe Ny _HRydr oger“ t hyl ,_Ha M%gh) optionally
substli—ug tgd yl OF opj%@rgal I@bs it ed

het er oa ; and pbenyl o onaPy substituted
with one to two groups sel ected from 20 the group
consi st n%' of ogen CHI - CF3, N R 2 ,
optl gﬁ?p

- 2R~ (R4 -N(@R,o N( R

N( R4) 0O00H2N( R6) 2, - N( R4) 000H2CH2N( 2, and

- N(R) 000HCH2CH2 -~ N( R6)%_'vvhere| n R R4, _and R6 are

def i 8§ Heeaul N | reisenrsHgThod ts, the
i nve |/on piovi des ds of fornmula or 25 11
wher ei I's trans I n other ephodinents, Q

|s = In her enbodlnents of the conp ound$ of fornula
RI A SOzl\Hen s@m emHzga‘apdl ment s,
RY |$ Ie t ed fr pyr|dyl |
pyrr d|n |, pipefidinyl, norp

hydroxyplperldlnyl N-(4- h drpxy r|d|n) yl,

O (4-p i nyl ) B per per azi nyI 4-
42 WO—20Q /041 /USZ 0381 kyI pi perazinyl,
al koxya yI am no al koxyal , al kyg- or dial kyl am no,

di aI kyl am noal koxy, optionally substituted
/- CO2 and QOC( O NHZR. | n sopr_egbodi nents, RY
[ Iplé}\)am ¢ln z‘ﬂer e rrents RY is
4- et hyl pi pekari n enb ppls RY is
hydr oXypi peri di nyl .>n ot her enbodl rrents RY is
N- (4- h){droxypl eridin)-yl (berFD- (4-pi peridinyl). In one

errb thes rd§e'Ht|) Nt i orkFtyh es conpounds
of f T aor a pha mageut i cal | ept abl e
derlv aor rodrugt e o(H@}HS d- HN NR' N
RY N~Qa R1

A A o

0 0,0 €
/ [
F Z > 0CH, d

CH,0O
(GH,),0H 20 OCH,
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10 I'la wherein R', RY, and R are as defined as in
formula Il; Qais cis or trans -CR''"=CR''-or a
woroors1Bs58 her eof ; and each R6" is i ndependent | RCT/US2006/038174
sel ected from hydrogen, nethyl, halogen, optionally
substituted aryl, and opt| onal |y substi gut ed

hetero OCHLS |y sone enb @E@"lgOf mpound of

for cis - ot her
enbodl ) @ZHQa ¢@eA, - CR6 ne

enbodi nent, the present i nventi on prov des conpounds
of formula 1la or a pharnaceutica ceptapl e
der i varky&0at pr optfg QG{LragH I—?EHN NR N Ry
NY Qo 20 11b ¢in R, RY, a ctr € as defined
as in romul a |1 anonis:In sonme enbodi nents, the
i nvention provides conpounds of formula I, la, IDb,
[, 1 H,LbbHWher ei sel ed fromthe

foll grzoup: 4 %9?%4 CT/ US2006/ 038174 C
00 H N2 3 NyCH( CH3) €oBHT NyCH2CH3

i1 aitllr/ o000 Ny CHH2CH3 NCIEI?Cq-KCHS)ZI\
I

I [ Jﬁj\@gmdﬂl N~ r\@@»«é%&z@dm 2@[00;
@ ©0H3 ©/0H20H3 ®/CN

(CH,),CH ‘ CF3
O e o

RSy

CF,4

CN NHSO,Pr

®/NHSOZ|Pr @\ 0 @NHSOzEt
ﬁ (CH2)N(CHg),

@/‘L \(CHAN(CHg); : NHSO,CHs {j
0]
_CH-N(CH
\@)k 2N(CH3), @”,CHZNH(CHs)
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OO0 Br Il \F\FF aGd \1 /) d p-y-N ,0CH
c d (Hor F) (For H EE2N/ 1 d C F (Hor F) F
W 200001388 N bj ~/, SN Hn Ol / OCH3 (CH2)20HPCHREIH06/038174
OCH3 OCH3 44 WD 2007/ 041358 PCT/ US2006/ 038174 OCH3 -
o~' C02CH3 OH COZH COZCH3 \  CO2H 1QCH2OO0H \

000 RN ~ COOH

e B s | O (o &
E( CH2) 9‘: 3 3 OCH3I\ NHCOCH3
4,~0,, NHSO2Pr  CH3 \\ NHSOZi Pr 0 \\ MNSOZEt

@? @U <’f)

where the line drawn through the side of the substituent indicates that the
substituent can be joined to the linker at any ring atom where there is a hydrogen
available for replacement.
5 In some embodiments of the compounds of formula I, Ia, Ib, IT, IIa, or IIb,

R* is hydrogen.

In some embodiments of the compounds of formula I, Ia, Ib, II, Ila, or IIb,
R is 4-methylpiperazinyl.

In some embodiments of the compounds of formula I, Ia, Ib, II, ITa, or IIb,

10 R’is N-(4-hydroxypiperidin)-yl or O-(4-piperidinyl).

In other embodiments of the compounds of formula I, Ia, Ib, II, IIa, or IIb,
R' is phenyl.

In still other embodiments, the invention provides the compounds shown

in Table 1, or a pharmaceutically acceptable salt, derivative or prodrug thereof.

15
Table 1
Example Structure Example Structure
No. No.
4 N7 5 N=
= ' Ny N\) HN Y
N~
HN
- NW/INOZ
HN~
HN—p]
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N H(CHz) zN(CHs)z 0O N (CH2) 3N(CH3) 2 1INHSO2CH3 \ NH2
HO O O)LN CH2ZN(CH3)2 N~CH2NH(CH3) H 45 WO

wQe@ 7003858 PCT/ US2006/ 038174 0 N N N N H NedFuUbidN06/038174
N, o> N N \ ~--NH NN O mhere the line drawn through

the '« ot it in cat ac t+hat +t hao

subst i tft"]en be j 0| nedK\Ot heg 1 nkr any ring (\NH
at om wher g t ) avai | pb N N\)
repl aceneng. 5 In so nbodlnents of | t he conpo nd§ of

formula I, Ia I b, ;aoorllb, Rx is hydrogén:no,
In spme enpodi ments qf,Nt corrpd)unds of formul agn

lb, |I, Iljg, or Ilb, et hyl pi perazi nyl . II/%/
sone| enbodj mants of thé*N}cmrpounds of for nul al, Ié{IN~N
Th, 1,811 IIb @ 9

N (4 hydro m r|d| n) yI or 4- pi perl I

ot her enbodi ne ts'6f coripounds of | 271 Ia

lb, {1, Ilga, orIIbN pherIyI.IhstIII

enmbodi nents, the |nve |on brOVIdes t he conpound

showh in [Table 1, ceutically accepta
salt| deripati ive or ther eof. 5 Tabl e 1 HN\;\f

ExanptggStTu B(HTTm'e’;‘su acturg  Noo Noo— 4 u--, (
NS NN TN \)l\[ N=
7 lN\ N HN P

4

12 0 13 NH
e

D |
N~ NH, N
HN HN
" =
: SR D
~ IN\ N = IN\ N
NP N, '\H/INH2
HN HN
e 2
17 HN"\{ 18 HN’N
o
HN
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N - NO2 \

2007/ 041358 PCT/ US2006/ 038174 6 sl
WOdooRto4 1838 { |

I / NNH HN NNO2 HNNHNHN-N 46 WO

rp 7 /1
NNO2 N/ NO2 HN HN HN N HN\Ne@I/US2000038174

(NH NI---

|1 AT N N NI=NO, - N NO2 NN HN HN-N HN-N 10 N
11 Newde NeBI=HN 11 N NER2 Ne NH- HN-- N NHR2— NN
HN HNlP\llzro 13|l;} 'iNH INS NI280 | N NH2 N Y2 HN
HN HN N HN ~
H,N I Sy
/)\/\©\ ~O NA/\@\
© CFs
21 N"N 22 HN"N
23 N—N 24 HN—N
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J/ 0 N/K/\© e 1
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o
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o s
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N
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In one embodiment, this invention provides a composition comprising a
compound of formula I, and a pharmaceutically acceptable carrier. In some such
embodiments, the composition is for treating or preventing a kinase mediated
disorder.

In another embodiment, this invention relates to a method of treating or
preventing a kinase mediated disease, which method comprises administering to a
patient in need of such a treatment a therapeutically effective amount of a
compound of formula I, or a pharmaceutical composition thereof.

In some aspects of the aforementioned methods and compositions, the
disorder is mediated by Aurora A, Aurora B, CDK-2, ERK-2, AKT, Src, Lck,
Abl, cKit, F1t3, or KDR. In other aspects, the disorder is mediated by Aurora A,
Src, Lek, Abl, cKit, Flt3, or KDR.

Another aspect of this invention relates to a method of inhibiting Aurora A
activity in a patient, which method comprises administering to the patient a
compound of formula I or a composition comprising said compound.

Amother aspect of this invention relaies to a method of treating or
preventing a GSK-3-mediated disease with a GSK-3 inhibitor, which method
comprises administering to a patient in need of such a treatment a therapeutically
effective amount of a compound of formula I or a pharmaceutical composition
thereof.

One aspect of this invention relates to a method of enhancing glycogen

synthesis and/or lowering blood levels of glucose in a patient in need thereof,
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This method is especially useful for diabetic patients. Another method relates to
inhibiting the production of hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer's disease. Another method relates
to inhibiting the phosphorylation of beta-catenin, which is useful for treating
schizophrenia.

Another aspect of this invention relates to a method of inhibiting GSK-3
activity in a patient, which method comprises administering to the patient a
compound of formula I, or a composition comprising said compound.

Another aspect of this invention relates to a method of treating or
preventing a Src-mediated disease with a Src inhibitor, which method comprises
administering to a patient in need of such a treatment a therapeutically effective
amount of a compound of formula I or a pharmaceutical composition thereof.

Another aspect of the invention relates to inhibiting Src activity in a
patient, which method comprises administering to the patient a compound of
formula I, or a composition comprising said compound.

Another method relates to inhibiting Aurora A, GSK-3, or Src activity in a
biological sample, which method comprises contacting the biological sample with
the Aurora A, GSK-3, or Src inhibitor of formula I, or a pharmaceutical
composition thereof, in an amount effective to inhibit Aurora-2, GSK-3, or Src.

Each of the aforementioned methods directed to the inhibition of Aurora
A, GSK-3, or Src, or the treatment of a disease alleviated thereby, is preferably
carried out with a preferred compound of formula I, as described above.

The present invention also relates to the processes for preparing the
compounds of the invention and to the synthetic intermediates useful in such

process, as described below and in the Examples.
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In another aspect of this invention, preferred embodiments of Formula 1-K

5 can be synthesized as shown in Scheme 1 wherein the variable substituents are as
described above and examples of which are indicated by Table 1 and —Ar is an
optionally substituted aryl or heteroaryl group as defined and examples of which

are indicated by Table 1. Dihydroxypyrimidine 1-A is dissolved in about one to

20 volumes of trifluoroacetic acid and treated with about one to five equivalents

10 of nitric acid at about -20 to 30 °C for about 30 minutes to 24 hours. The resulting
nitropyrimidine 1-B is treated with about one to 20 equivalents of an optionally

substituted aromatic or heteroaromatic aldehyde 1-C and about one to 20
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Ing a nase I sease
whi chsmht.h;o@ut mtpﬁﬁnﬂas tq Otatrabiy8dofiramn s treated witht itent o to 10
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phar maigs bhe eduncamﬁposart aratopiedosol-F 2t @bdut (Stonds %sn;e @bsut 30
o0, TR PO SOS,BTPEE! S8 E1, m«
ERK- 2 suiAKiE, sofvest, qu;les, but not limited to, tetrahydrofuran is treated with about
one to 10 equivalents of a tertiary organic base such as, but not limited to,
triethylamine and about one to five equivalents of a primary or secondary amine
1-H at about 0 to 65 °C for about 30 minutes to 24 hours to give a

15  diaminopyrimidine 1-J. A diaminopyrimidines 1-J is‘ dissolved in a suitable
solvent such as, but not limited to, methanol and added to about two to 10
equivalents of a suitable chemical reducing agent such as, but not limited to, tin
(II) chloride or titanium (III) chloride in dilute hydrochloric acid at about 0 to 65
°C for about 30 minutes to 24 hours to give a triaminopyrimidine 1-K.

20 In another aspect of this invention, preferred embodiments of Formula 2-F
are prepared as shown in Scheme 2 wherein the variable substituents are as
described above and examples of which indicated by Table 1. A solution of about
one to five equivalents of an aminopyrazole 2-B in a suitable solvent such as, but
not limited to, dioxane, is added to a solution of dichloropyrimidine 2-A and about

25 one to 10 equivalents of a suitable organic base, preferably 2,6-lutidine, in a
suitable solvent such as, but not limited to, dioxane at from about 0 to 60 °C for
about 15 minutes to 24 hours to give a chloropyrimidine 2-C. A mixture of a
chloropyrimidine 2-C, about one to five equivalents of an inorganic base such as,
but not limited to, sodium, potassium or cesium carbonate, about one to five

30 equivalents of an optionally substituted cis- or trans-aryl- or heteroaryl-
vinylboronic acid 2-D, about 0.01 to 1 equivalents of a palladium catalyst such as,
but not limited to, tetrakis(triphenylphosphine)-palladium in a suitable solvent
such as, but not limited to, toluene or tetrahydrofuran at about 20 to 150 °C for
about 30 minutes to 24 hours provides a vinylpyrimidine 2-E. A solution of a
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In another aspect of this invention, preferred embodiments 2-H are
prepared as shown in Scheme 2 whereby an aminopyrimidine 2-F is treated with
about one to 100 equivalents of an alcohol 2-G alone or in a suitable solvent and

15 about 0.1 to 5 equivalents of titanium(IV) isopropoxide or potassium cyanide at

about 0 to 150 °C for about one to 48 hours.
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10 In another aspect of this invention, preferred embodiments of Formula 3-E

are prepared as shown in Scheme 3 wherein the variable substituents are as
described above. A solution of about one to five equivalents of an aminopyrazole
3-B in a suitable solvent such as, but not limited to, dioxane, is added to a solution
of dichloropyrimidine 3-A and about one to 10 equivalents of a suitable organic
15  base, preferably 2,6-lutidine, in a suitable solvent such as, but not limited to,
dioxane, at from about 0 to 60 °C for about 15 minutes to 24 hours to give a
chloropyrimidine 3-C. A mixture of a chloropyrimidine 3-C, about one to five
equivalents of an inorganic base such as, but not limited to, sodium, potassium or
cesium carbonate, about one to five equivalents of an optionally substituted cis- or
20 trans- aryl- or heteroaryl-vinylboronic acid 3-D, about 0.01 to 1 equivalents of a
palladium catalyst such as, but not limited to, tetrakis-(triphenyl-phosphine)-
palladium in a suitable solvent such as, but not limited to, toluene or
tetrahydrofuran, at about 20 to 150 °C for about 30 minutes to 24 hours provides a
vinylpyrimidine 3-E. The vinylpyrimidine 3-E will be either cis or trans
25  depending upon whether the cis or trans isomer, respectively, of the aryl- or

heteroaryl-vinylboronic acid is used in the reaction.
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am nopyrimdine 1-G Subsequently, 1-G in a suitable

sol vent such as, but not |limted to, tetrahydrofuran

i s treat edispohepawect ofnthiy nveptionyuefaneh embedimgnts 4-H are

tenti %Eéf)af}ﬁgﬁﬂocévnkﬁ%@heﬁé%ﬁéem% vati@ble Eﬁﬂﬁlﬁl@ﬁ{s Slg’as descnbed
triethyllam ne and about one to five equival ents of

pr i marhovsrand esonpley gre adiqated by-T4blet 1. aAdhlpn@ﬂwlpy@@ld@ef pAina
abo u.t sg’llpab'fg Qﬂigﬁﬁsgtlg ag %uthrfblt’ ilﬁnge@ tog 'd}éﬁlo?og}e?]ﬁgge is taeated with about

di am nopyri m A di am nopyrim
di ssoltyedoi® aqtlswembb’r‘ean opldiznrg agnt lsuchsas, but nobiimited to, 3-

I m t %ﬂlo{‘o%e Qx%g@% t(I?IE?ng da":f‘ gbotu? 9 ¢ %’I\Qb&ﬂ 369111nute%to 24

equi va ents hem ¢C a reduci ng
ad0 bubumad givem mlkfdnytlmimldme 4B.1 A Snltﬂ)nz;rlp}dmudme t4|-B ama wnitable
ri.c_aci d

Lo o5 sSteispetby, bt il e b Sl int otelt g tipnP one 0

t ri amfive pyqdi\nﬂeatsn @f lanKoptionally substituted aryl or heteroaryl acetylenyl
magnesium halide 4-C at about -50 to 30 °C for about one to 24 hours to give a
propargylpyrimidine 4-D. A propargylpyrimidine 4-D in a suitable solvent such

15 as, but not limited to, dimethylacetamide is treated with about one to two
equivalents of an aminopyrazole 4-E, one to five equivalents of sodium iodide,
and about one to five equivalents of a tertiary organic base such as, but not limited
to, di-isopropylethylamine at about 0 to 140 °C for about one to 24 hours to give a

monochloropyrimidine 4-F. A monochloropyrimidine 4-F in a suitable solvent
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20 I n anot her aspect of this invention, preferred

enbodi nents of Fornmula 2-F are prepared as shown in
w®edoee1328 wherei n t he vari abl e substituents arPCEES2006/038174

descri bed above and exanpl es of which indicated by

Table 1. A solution of about one to five equivalents

of an %mhr%dw agblimited B, dipxancsigiticatod avithainedantive unqmvwlsms of a

but n mte €y e 0.a sol ut
of di cﬂ? py% i %c%il?da : gnd %bgg?ung'ognéo 8“'31Oequm"lmltS of
equi Vaﬂ-énm%h}déﬁmaomﬁhmbduﬂ abbgyesiie Go fias equiilafiesfodleytiary organic

2,6-1uf su besolv such as, b not
limt edd ?Suc Fob%\rrl}(g B ll[efig - S8BR9PY ?Jthi'%mg’ﬁ %a}’%‘ft%é‘bg{ﬂ C for
15 $i naboesoredo zmhmﬂrogﬁeomgnmﬁ)pgnﬁmlw@mrl m di ne 2-C.

Am'xtureg[ chloro riﬁlilndlneZC about one.to
five equiv Pe?ﬂogleﬁfaslé‘?? Kaiventons erederegd ﬁ%lbOd"é‘E’{“s 4-J are

not | iprepaeet isOshoSzﬁdh ($FherROL &FStei T AmSHSHyridma 4ANA taEsuitable
about oEe to fi vg ﬁ]glu i val ents of an optionally
subst i 1°U{eBFuER & Btrnof Hed toy tfrahygrofiran, dy weatsg) with about 0.8 to 1.1

VI ny| bafidaiehts JE lithivdn Qumﬁﬁﬁﬂﬁydgdcggt abButl- 1@@"90‘"@' fgf‘a{b%upcfne to 24

fal | adi um cat al yst such as, but not limted to,

t et} alhurs P BRR@HAAHRYSINTHEY DRI} adi um in a sui tabl e
solvent sufuger ifleon3} (it Mot g i

t et rahydr of uran gﬁ ggggut 201 to Oltl re}e?lje& %%O(a{l%edﬂs 4K are
m nut d¥eRagedes shawpgn }§Phﬁmed‘é§’harem mybrpyippynnddme 47HEn afSuitable
sol ut i QR eRf sudh 4 / 6/,038174

iyl por P Gudeh AR bl BB B iy avous
not |Ii f%]dwﬁlght eqdwn}elﬁhyfIs,mﬂlfaﬁxcaﬂzéyst,a@entl 0cl @i weighit equivalents

acgf ong S qut . two to

eqﬁjit vg%fteﬁ{tné&%) 3&{:%@&%&’}/\"# u0| r?élt aoélgn?nngﬁpg'ﬁ S0 gi\f 2 cis-
not | istirylpgrimineAKc dust and ammonium formate, tin

(I'l) chloride or titanium(lll) chloride to give an 5

am nopyrimdine 2-F. The am nopyrimdine 2-F will be

ei t herSchémse Hr trans dependi ng upon whether the cis or
trans isomer, respectively,g8f the aryl- or

het er oaryl - vi gyl bor oni ¢ am;ﬂﬁmﬁﬂgg,sed in the reaction
sequence. Schgme 2 N-NH R2r B(O—lgz NH H2N R2
x R O & { HN Ar R6 stNRI2N N N~d\|—Rz
2-D 02N L JR6". ~O T NCI 1, 0°Cl Pd
NAr OZR‘O'YCSOZERGZn
4-B 5-B R6
N—NH
N-NH M\RZ
Ap LU
HN ag R

RX
IKN R N-NH
I/ R
RCRbN //K’/k _ 4“‘G HN/'\87
N-NH Cl N

2 RS
/k/e_' R 5.C
)R?_<

R°REN
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NNNHNNH 1/ R/ R HN ROHHN H2N N RR6. 2-G H2N N
RR6" RrO i NAr Ti(iPrO4 -'" 'O N~A O02-HR6 0 2-F

WOR@7/041388 ) 2NH Me3Al 2-J N-NH R2 HN H2N R 2' PCR652006/038174
(R7)2N - N NAr 10 0 2-K R6 I n another aspect of this
invention, preferred enbodinents 2-H are prepared as
shown in Scheme 2 whereby an am nopyri m' dine 2-F is

treated W tih anéRQUp QRS 1ifls ﬁlggnt Uf)r\é% ?be’Jlgx%ﬁté 5-D and 5-E

al cohol 2-G al one or in a swta e sol'ven
about @ Prapgred asoshowal ianichemé 5t wherminutteg I\Mjlable substituents are as

| sopr opRide Qfovngérﬁs §J{Jﬁ?l§sy§fq¢%%%}b&ﬁ 012 gip btyo e £ A

for about one to
PCH USztfoslimzstidige | 4Ba frotah evitahlepeaitenofsutinias, ibnyewt iliagted to,

prefer %ﬁmﬂﬁd repared as sh in .
Schemet(%%aﬁl ere qggﬁéaz?ﬁzﬁ}élﬁy:b?’% %e t@ yoﬁquéva?epgg\ggfeﬂf optionally
with sabsitttednis- oo trZBS-eQ}amylfairelmtﬁoﬂfll w&ii)yl amgﬁesui’m Jhalifle 8-A at
sui tab e 0
di chl oalrbglr?e \gongﬁ é%I %‘ﬁ&lo nblﬁlétest% Zfohoé‘ﬁfoP\ﬂé‘feean‘P%h%?pynﬁudme
tri metﬂ%Bl A dl@hhmlmyﬁmlcﬁ)net B30 a@uftzﬂﬂe ad1eat sRes! it 48t limited to,
hopy s. 4 t;}mestNH q@q H2N / R2 N /H R_(. )2f
N R R g TN AP ATRAbRR RnRo103 M6 RGualenpG of an
aminopyrazole 4-E, about one to five equivalents of sodium iodide and about one
to five equivalents of a tertiary organic base such as, but not limited to, di-
isopropylethylamine at about 20 to 140 °C for about one to 24 hours to give a
monochloropyrimidine 5-C. A monochloropyrimidine 5-C in a suitable solvent
15 such as, but not limited to, dioxane is treated with about one to five equivalents of
a primary or secondary amine 4-G, 0.05 to 1 equivalents of 4-
dimethylaminopyridine, and about one to five equivalents of a tertiary organic
base such as, but not limited to, di-isopropylethylamine at about 20 to 110 °C for
about one to 72 hours to give either styrylpyrimidine 5-D or 5-E depending upon
20  whether the vinyl magnesium halide 5-A used in the reaction sequence is the

trans- or cis- isomer, respectively.
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ONCI ~O~N" Pd cat. IORHR G RNA 03-A03-CO

3-E R6, 10 In another aspect of this invention,
w@e@reiresl enbodi nents of Forrmula 3-E are prepPCEUSAES6/038174

shown in Schenme 3 wherein the variable substituents

are as described above. A solution of about one to

five Bcuwmed ents of an am nopyrazole 3-Bin a

sui tabl e sol vent such as, . but _naot |im.te ' 6

'S added 1 EO0F JEPEh Ot PERIGP ,B’_\’f/elf‘?“rf’iqd%‘ﬁ’é“g‘?‘%ﬁg% are
about ;RPsred & sHOwR GuShate Bt whetdin the Sufidbiddubstiingeire ad &escribed
base, preferably 2, 6-]Jutidi.ng, in a suitable sglvent

such aloveppd exagiples Pﬁ’fv{"éfﬂ aiedndicaifiddy ifﬁea,ma‘ifpafl?‘&%qﬁ SgutSered
t 0560 o Gnfy s RBXWhre LRiHIAB ABbled. 24 hours to give a
chloropyrimdine 3-C. A m xtl\l]Jre of a chl oropyri m dine

3-C, about opgR tacleore equiyal entsafa@k i nor iC
base sucy~a&£, but—rmée | i dO~sodian patagsi ym or
cesi um”€ar bonat e, aboutAron€ to five equi valent’s 2an
opti onal IeyAsubstitut ed cis- % 20 trans- aryl- org.c
het er oar yl - vi nyl bor oni ¢ aci 8 -D, aboteth@m@opatglg 1

equi val ents of a palladium catal yst such*as, Ybut not
limted to, t@trakis-(triphegyl-phosphine)- gpalladi um
in a suigapl elsol vent _such ag, Bb«E [imtled to,

t ol uene or ettt ahydf )ﬁﬁan/ aboﬂ?&io t B0 Ceir
about %G\rri t t ouris_pnovi des a |

vi nyl pyri fi diNe wrThe C/T nWNp i neX3- B w e
either cis of trans 25 dependi ng upon whether the cis
or tradsziNgi@ger, respectranelyy, of the aryl- or

het er oaryl - vifnyl boroni ¢ aci d used in the reaction.
65 WO 2007/ Q441368 PCT/ U82006#|I(D§:§174 Schemre 4 C R’
4

a C A =MXN R nCPBARJ4-C | C NNz~ ¢{ NS
ad NS Ar - B 02 B-Xp) NI / RR NNHH2N / R
4-E 2 k2 N/IK/\“’" \)\/\
X N /Ar Cl N /AI"
6-G 6-F
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R R~/ N/HR2 NHRoRc I-HR2 1 - :11 RRoN N - v

\Ar LIAIHAh HN1 . 4-GHN 21 4 Rx RT R2' 44 ~N ~N
W(Narmmombs\l NC NR2HA Ar HN4-H 4-F R' )PRR2US2006/038174

Lindler's cat. NAr RRoN N, Ar 4-K In another aspect

of this invention, preferred enbodi ments 4-H are 5 i

prepared aB-X%fibiih SEiSIECO <t far GkEINe He tselsctod AToabithe following

SUbStIEr\é nts are as descri bed above and exarrpl es are

i ndi c& By Table 1. A thionmethyl pyrimdine 4-Ain a

sui t abke sol vent such as, but not Vjmted t NH

di chl ort) eis d wNT abl o<t o 10@

equi val ents of an OXI di'Zf?(ng agent such as, Ut not

limted to, 3- ch orobenzoyl peNoxr de (nCPBA) at about

Oto 30@or abd 30 @;l: Z J;]o o to give
a sul f oQyl yrln*e 4- wm

a suit able gl t suchlas, t not I|mt‘\d’ BMH
tetrahydrofuran ils treat QHZV\A t'W?abouN pne to five
equi val ent s of an ional l'y gtituted aryl or

het er 7y -acetyl e yI rragne@w hal i MNE at  aboutH
-50 to NQ/f‘orNHﬁbo hoursQ\0/£;| ve a 3\)
propar gyl pyrim di ne 4-D. %Jrqpargyl yrrmdrne4 Din

a sui tabl e sol vent sugf, 15 but 3_@0
dlrrethw.e%\amde i trea W|t 2bou
equi val 2arS nopyr 3 one [ ve

equi val ents of s m i odr de énd abﬁut o e to fi ve
equi val e of aHtertr organ c base such as, buty
not |lim |-|so ropyl Iarryfre\ at out

140 C f bout hou ve N\j)

nonochl oNopyr i m | ne F A non chI or opyrim dNHe 4/NE
in a suitabl e gedaeent N6 o /4041358
PCT/ U82006/ 038174

HO. \
Ve O Sny, O, D,
7\ HN ~ \
HN  NH \/\ N\ NH, Sy ©
—/ on O O\__/N_/\g "

o)

N
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such as, but not limted to, dioxane is treated with

one to five equivalents of a primary or secondary
wa@anine45%5, about 0.01 to one equival ents of PCT/US2006/038174

4- di met hyl am nopyri di ne, and about one to five

equi valents of a terti arg 'rgznl c base such as, but
not |i mi t ebhe woicty deneled pym hgmeafricarefor sxareple be sclectedofiom

;]ﬁ]On(o:B{? lrlﬁ gngbou%”g) enb2 s nl'éo&i%;n h L%h}ﬁ? : .ﬁ@e of the substituent

>I'nanot ner aspec
i nvenirdiates pifee filer P4t shitiodntrent e fbinkdao ehe pinlepaikede as linker

shown Schene 4 wherein, an. a n

U t apie TR iR isA TyRBH SR By bl
tetrahydrofuran S treate wi t h about 8tol.1
equi val ents of [; jhl um al um hydr i di&a about -10
to 30 C for abo one to 10 hours give a

trans-styr dlneAJ anqt h r gpect of this
i nventi o, referr i A=K ajf e 3prepared as
shown in® ew@4§£e Jei i an am@én@ndl ne 4-Hin a
sui table solvent suth as, but not |imted to, et hyl

acetate or thanol S treat,.ged Wi th aboug 0.1to1l

wei ght Hf@‘bbf Lj Cht'sat N pEH:0. 1 to
2 wei ght Ients 15—of qu bnol [ n dr ogen gas
at abou ne at nosphere give a ci

styryl pyrlmdl ne 4-K. Scherme 5 R6, Cl Arz~,MBr C

X R ANRacﬁg@H NR6"H| N 4.B 02 5-B
R6 N- G - 3 %’C zc'ypﬁ?f& H 4-E R N
R6" NH N-Q\IH 2 RAY 4GH I IR RE" Rx R2

5-D NR6 or Cl NAr

O/ \ﬂ/A O/NHSO?_Me O/ (CH2 ,CHs
LB aN YT | L
_n l /‘- l =
O cl I

Q Q& 5\3 L,

(HorF)

@\ Q (ForH) A BN~/
l e =~
o F7 N7 NH or F) X

-

cl F
@]
H OH
Aﬁf” S Aﬁ A DN
o Lo 7 o Y~

OCH

\l\ o A >N O ’
= | P | P \~
OCH

(CH4),0H CH;OH 3 OCH,



NNHRRG6,. 2 HN5-C Rx RZ ~-N RRbN NAr R6,. R6.,

5-E 67 WD 2007/ 041358 PCT/ US2006/ 038174 1n anot her
waspeot13s§ this invention, preferred enbodi menPGT/ES1D06/038174

and 5-E are prepared as shown in Schenme 5 wherein the

vari abl e substituents are as described ove and

exanpl es of olyi ch @re indic CoyCHAabI A 5

sul fo r|md| Bln tabl e sgbwent such as,
but no furan is gated with
about one to 2two equi vaﬁ ents of an opt| ohal |y
substltut ed cis- or trans- 2-ary et gooaHy| - vi nyl
rragne3| hedde 5 OChEO0H - 5 30 C for about
30 manA to 24 to give a ditsHorggyrim dine

5- B. A chI oropyrinrdine 5-B in a suitable sol vent
such as, but not limted to, 10 dinmethyl acetam de is

treated i t Byt one t equi yalents of an
am noI e 4 E, abdy 8@#@@" '
sodi um dg, and al one to fi

@ qui val ents of

poioral ents of a
tertiary orga?ﬁic base such as, but not Tinmted to, di-

i sopropyl et hyl am ne at _ab @h 2€Q_|to j@li@@m about one
to 24 On CHCYi ve noc oropyr ine 5-C. A
rmnochrl m di ne in a suitabl bglent 15 such
as, but limted to, dloxanelstreated wi t h about
one to f| ve equi valents of a primary or s&gondary

ani ne 4-@&X,0. 05 o\ %w 2% 4

di nmet hy1’nopyr ne, out one | ve

equi val ents of a terti ary ofrgani c base such as, but

not limted to, di-isopropylethylamne_at about 20 to
110 C (@bgaftson 52 hours ot 0 gffe either

styry m di ne 5@?\(5 Eq enc?l on 20 whet her
the vinyl nmagnesiu d,_ple used he reaction

sequence is the trans- Or cis- isomer, IGEspecti vel y.
68 WD 2007/041358 PCT/ US2006/ 038174, Schene 6
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I n anot her aspect of this invention, preferred

enbodi nents 6-G are prepared as shown in Schene 6
wob@reirssg he vari abl e substituents are as descP¢DE82006/038174

above and exanpl es of which are indicated in the

acconpanyln%HEQ%ﬁres Selected 5 exanples of 6-G are

i ndi cat N @Qplliﬂ / NH NH3/ al cohol NH
Ark® 2 6-C
di met hy cmrate BaseC 6~"H NHROPr R- X-

A
c

N6- E Pocl13 N 6-D RXN A CIArOH'v\Ar :
Pz- NH2 ﬁ,z;s(l)\lﬁr’? 7 HN N b: NHSD-BY| RN I
X Norr{@/ lﬁ @ 6-G 6-F 69 07/ 041358

PCT/ U 6/ 038174 .HJJ‘I\ 26 for exanpl e be

c ures: IN--N
CJ—|

r
Pz
6-
HLhErD
sel ected fromthe foI I%wi ng

0 3NHD NN ()

R
st
"N-,, ~NH HON CNH \ VN
Ni N2, NH2 0 O OH

r
/ OH/
NH2 NW@%NW QH N, dH
O O N2 b H @’
(0]

N,CHzN(CHa)z _CH,NH(CH3)
¥ ﬁ

The optionally substituted or fused-ring amino-pyrazole “Pz-NH2” in

Scheme 6 can for example be selected from the following structures:

/w N-NH N-NH NN
HoNT 7 M p— M p=on N/k/)\<l
2 H2N H2N 2
;\}«NH s H N-NH
HoN 7\ / N / [
2 ) NP HoN
HoN ‘<
N-NH N—-NH
| ! / N
HoN H HoN \
/N O ==
H N | N’(Ok »
N\ / N\ HyN '\} p lO
H,N = HoN J
N
N-NH N N-NH
[ ) L/
H,oN 3 HoN HoN
\N (@]
§
HoN N“{O/}_
5
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O\/ NH2 S\ N2 PN OH H HH~ EN) N~\ OHCEN

O-JIJNNHCz N FOSs=0O NO\ - /\ HO 2 ONH2 NH
woborioR1358 NH2 S NH HZN HNC NH LI OH O NNH2 NHPCBUS2006#038174

,OOH O <~V NH2 2 H2N 70 WD 2007/ 041358

PCT/ US2006/ 038174 The noi ety denoted "Ar" in Schene 6

can for exanple be selected fromthe foll ow ng

structur es’[hevyhsduet 6-Gefrdrh I$ehaicad\ant W)ﬁbl@hed hesedéotien of a nitrile

th bstit t th t " ubstituent .
o DUV g (AT S EHE OF RS U B 1, TR BTG n i the

at anybdve Mgust OIIheMﬁitlﬁei hl@rc@mh&r@allyy@lhﬂzgﬁen oLy Bea;l&b@uced by
20% {_Fqufl:t?q%(se (g}”i O\%Od oI N\O %%N p@N tlldmtgﬁ Rtwb_)) convertmg the
Nu CH2 %)&Qﬁlﬂeh&de 1d thé B {doR &I usiniftsr exidinPldSEGRMot limited to a
NY( CHg it2tig reaction or related reactions such as the Peterson Olefination reaction.
Generally the desired product will also be made by selecting an appropriate Pz-
NH2, chosen for example based on the descriptions above or selected from the

10  figure above showing examples of Pz-NH2, and selecting an R-X-H, chosen for
example based on the descriptions above or selected from the figure above
showing examples of R-X-H. Examples of some possible products are indicated
in Table 1. The present invention also includes molecules 6-G for which reagents
for both coupling reactions shown in Scheme 6 are chosen from Pz-NH2.

15 A nitrile 6-A Ar-CR®=CR*-CN or Ar-CC-CN is dissolved in usually
between 1 and 100 volumes of a solvent for example a mixture of anhydrous
toluene and absolute ethanol. The solution is cooled to usually between 0°C and —
70°C and dry HCI gas is bubbled for between 1 and 24 hours after which the
reaction is closed and stirred for between 1 and 72 hours at a temperature usually

20 between -20°C and room temperature. Workup of the reaction mixture provides
the O-ethyl imidate 6-B or the alkynyl analog which can be isolated as the HCI
salt. 6-B or the alkynyl analog is dissolved in a solvent for example including but
not limited to ethanol and cooled to usually between room temperature and -20°C
and solution of dry ammonia in an alcohol for example methanol or ethanol or a

25  mixture is added. The dry ammonia solution can be purchased commercially or
freshly prepared by bubbling ammonia gas through the appropriate solvent. The
mixture is stirred at a temperature generally between 0°C and 50°C for usually
between 1 and 24 hours. The mixture is worked up to provide 6-C or the alkynyl
analog.

30 6-C or the alkynyl analog is dissolved in from 1 to 10 weight equivalents
of a solvent including but not limited to methanol. A malonic ester derivative
including but not limited to dimethyl malonate (generally from 0.75 to 5 molar
equivalents) is added to the solution usually at a temperature between 0°C and
50°C. The mixture is cooled to usually -20°C to room temperature and a base for
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oL~-oBr\ , \ F AQFF / ~11'CQCd CLOYC iO

N |

/ \] CH3 C C (Hor F) (For HI Et2NOr C F

w@kboo4By8\ CI F NO OH 46~-N SN Hii 14 O ET0s306/038174
(CH2) 20H CHZOH OCH3 OCH3 71 WO 2007/ 041358

ocro A B B NG G RSHE LT 10 cavaents)

, COOHSs a@idd s{oSHP pRDiekOEHS betiveri2 Chind 120GhiButeCHBheGERGHS solution

1CN

10

15

20

25

30

&%E'%%d’- tglzilsjcencl:ll)_lerzgl'l:r% appropriate to the solvent chosen and heated or refluxed
for generally between 1 and 24 hours. Work up provides 6-D or the alkynyl
analog.

6-D or the alkynyl analog is slowly added in portions to an excess of a
chlorinating reagent including but not limited to POCls. One skilled in the art can
optionally use the chlorinating agent for example POCI; as the solvent as well as
reactant, or can use the chlorinating agent as reactant and optionally a solvent can
be selected for example including but not limited to acetonitrile. One skilled in
the aﬁ can use a base including for example but not limited to Hunig’s base
(diisopropylethylamine) or other amine bases to improve the effectiveness of the
reaction. The mixture is stirred generally for from 1 - 24 hours at usually between
75°C and 130°C. The reaction mixture is worked up and purified to give 6-E or
the alkynyl analog.

6-E or the alkynyl analog is then coupled to the desired substituents. As
illustrated in the Scheme, if the chosen substituents are for example a Pz-NH2 and \
an R-X-H chosen from the accompanying figures, either the Pz-NH2 can be
coupled first followed by the R-X-H proceeding through 6-F, or the R-X-H can be
coupled first followed by the Pz-NH2 proceeding through 6-H. If the desired
product has two substituents selected from Pz-NH2 the appropriate reaction
conditions as described below are used.

To couple Pz-NH2, to a solution of 6-E or 6-H or the alkynyl analog in a
solvent including for example but not limited to anhydrous DMA (usually from 1
to 100 equivalents) is added usually between 0.5 and 5 equivalents of an amino-
pyrazole which can be chosen from the descriptions in this invention, and
optionally a reagent including for example Nal or a catalyst and also optionally a
base including but not limited to DIPEA. The mixture is stirred at a temperature
generally from 50°C to 90°C for usually between 2 and 36 hours. Workup and
purification give 6-F or 6-G, respectively, or the alkynyl analog.

To couple R-X-H, 6-E or 6-F or the alkynyl analog is dissolved in the
desired R-X-H and heated between generally 50°C to 110°C for usually from 0.25
to 12 hours. Optionally a solvent can be chosen including but not limited to
anhydrous DMA and also optionally a base including but not limited to DIPEA or
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\ 3CF3/ CH3 / CF3 Di--- Nh>X <N N- ONN H NNH
HN O- Nomi/ 1 -NH NN V 72 WD 2007/ 041358

WO EB06/ 038174 NHGOGH3 NHOOCH3 CH3 ~CN i NMSDRBI006/038174
NHSOQi Pr 0 NHSCREt H (CH2)2N(CH3)2 0 N. ( CH2) 3N( CH3) 2

opt | or?%‘t} WS%R B%lé’ Wgwyéﬁfgg@?agﬁclﬁglu%ﬁ Mpga catalyst
the foll ow n% structures: N-NH N @a&%ﬁ%ﬁhﬁ%x@%ﬁ Fl%rgrget

"Pz N bé fhed REDEMBIOME 3ok WER
H N | /compoynd

~Fopr §4@iraspectively, oxthiAlkSny analgl  HZN / 1 )

NI/ 0 /N N%L\Inaﬁ%'\éo{}bﬁ}ﬁg' Dehds tb tldt shown in Scheme 6 may be used to

5

10

15

20

25

30

increase the effectiveness or selectivity of reaction for certain RXH, for example
the addition of a base including but not limited to TEA or DIPEA, and also for
example replacement of one or both chlorine atoms by iodine or bromine, and also
for example the use of catalysts including but not limited to heavy metal catalysts
such as palladium complexes or Cu(I). These approaches are well known to one
skilled in the art, and are reported for example in publications such as Gomtsyan
et al (J. Med. Chem. 2002 45, 3639) and US 5,453,414 which are incorporated
herein by reference in their entirety. Additional modifications can be accomplished
by use of coupling reactions including but not limited to Suzuki, Stille, Grignard,
and Buchwald, as known to one skilled in the art. Optionally, appropriate
protection groups can be added and removed to facilitate the reaction, as is known
to one skilled in the art. Examples of other coupling reactions can be found in the
literature including “Strategic Applications of Named Reactions in Organic
Synthesis” (L. Kurti and B. Czako, Elesier Acedemic Press, New York, NY,
2005). Examples of protection groups can be found in the literature including
“Protective Groups in Organic Synthesis — Third Edition” (T.W. Greene, P. G. M.
Wuts, Wiley-Interscience, New York, NY, 1999).

The present invention will be understood more readily by reference to the
following examples, which are provided by way of illustration and are not

intended to be limiting of the present invention.

EXAMPLES

The following abbreviations are used in the examples:

ATP: adenosine triphosphate

Brij-35: polyoxyethyleneglycol dodecyl ether
°C: degrees Celcius

DMEM: Dulbecco's Modified Eagle's Medium
DMSO: dimethylsulfoxide

DTT: dithiothreitol
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H2ZN/ \ HHZNNO ,HNNO \' N NNNH HN O H2N

HZN / HNNHNL NNH HNI I NHNHNz NHN N
W@O200HAN358 73 WO 2007/ 041358 PCT/ US2006/ 038174 PA1€S2006/038174

product 6-G from Schenme 6 can be produced by sel ection

of anitrile wwth an Ar- substituent described above

or selgected fragmmxanpl es shown in the above figure.

These _nitriles are conmercially available or can be

produdBFERy 5 4@weiosyehvrerazing- loethansgilfonisdcidn t he
art imggudi ng f ; | he

appro ?i ate al de y%gﬁ??nt?%gauég%l&gﬁt%@%}le using for
exanplles VElue: neengeniptiondf apinkibitpy thet cgusep a §0%eaedustion
rekated reacti L Peterson d efination
regcti on. Gengfg.gﬁgﬁhdgaégg ired product will also be
made B sel ect imdiggam appropri ate Pz- NH2, chosen for
exanplg.based qpuhfg descriptions above or sel ected
fromthe 10 figure above show ng exanpl es of Pz-NH2,
and seinedt i ng amlimote H chosen for exanpl e based on
the d ripti or}gasgsb%ve 9r sel ected fromthe figure
above Show ng exaerF%% of R-X-H Exanpl es of sone
pd8si b pr oduciass erchaigaeitioat ed in Table 1. The

present invention al.so includes nol ecules 6-G for

whi ch g?'e agent s OPF%‘PH% B}OH{}%S Bb‘f‘i%ﬁté‘“ﬁﬁg QE#FW%ZH]G\M% System
Schengf6 are chasew foaMREo Nldistdde ArdVielelli bye s@bsfince/distance
Ar-CR6"=CR6"-CN or  Ar-CC-CN is dissolved in usually
between 1 and FOBNEPIES$Yf a sol vent for exanple a

m xt USRBOf anhy@pRébodabeig@ne and absol ute et hanol .

The solution is _cooled to usually between 0C and - 70C
aﬁg difAHa  gadisidorpislepdd for between 1 and 24 hours

af t er Tyl ch t heep b&6kiQN 1S closed and stirred for
between 1 and 72 hours at a tenperature usually

tle thin layer chromatography
br broad
singlet
20 d doublet
t triplet
q quartet
dd doublet of doublets
J coupling constant

25
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20 between -20C and room tenperature. Workup of the
reaction mxture provides the Oethyl imdate 6-B or

wo b@7alisyhyl anal og which can be isol ated as tPeT/HE006/038174
salt. 6-B or the al kynyl analog is dissolved in a

sol vent for exanple inC|Ud|€8AB@{ not limted to

et hanol and cool ed to usual n room tenperature
and -20C and sol ution of ia in an al coho

for exanple nethanol or eth oI or a 25 mxture is

added. The dry anmoni a solut be purchased
commercially or freshly prepaﬂpd y bubbl i ng ammoni a

gas through the appropriate solvent. The mxture is
stirred at a tenper &uebygEnonyinidizetdfediol 0C and 50C

for usually between 1 and 24 hours. The m xture is

wor ked up to provide 6-C or the al kynyl anal og. 30

6-& or t hep%l’(CE’y'ﬁ‘i‘yl4 Cadibiy dyopsi- %mt@kwhmedinﬂ n(9f reon¥1l ool was
wei ghﬁlsmd\‘iﬁ‘krﬁ’[%ﬁ)ace?it: a@id%?ﬁi HENLT e”r%A er et t?r%twag Woled in ice-

limted to nethanol mal'oni ¢’ es
i ncl udRtey ap pitriqenid (4. 3nrtlédzvats olddhdmbimyise oedrangdried of 30 minutes.

ene 5 nol ar ui val d
£ 0°T Rl addR e et oty tEi i oS PPl b G e the
and adiition] te mlntgméa rblgoﬁfﬂQifnﬂ @hd ﬁadﬂ\i;% %{Zlfé%d7</) o HStg Water (50
m er at a base, for

o2 B S G Y ehsfen it and) heetelingtsopd res diiered and
Na OCHariddusndat hyculimoid obtdi® ZJrQetEﬂlﬂ—Mﬁb dine-4%- (ﬁ&id d8 g). 'H
sl ow %@ %Gﬁerallé between 1 and 120 m nut es.

resul %P’ﬁﬁ 8 ok 8Pt (ro2 ), RSAerBDHuMS (m/Z) 172 ™M+

appropyiate to the solvent chosen and heated or
refluxed for generally between 1 and 24 hours. Wrk
up provides 6-D or the al kynyl 5 analog 6-D or the
alkynyl analog is slowy a ortlons to an
excess of a chlorinating reagen ncludlng but not

limted to POC13. One s ed in the art can
optionally use the chlo t| enyy f or exanpl e
POC13 as the solvent as well as; rgactant, or can use

the chlorinating agent as react optlonally a
sol vent can 10 be selected for e |ncluding but
not limted to acetonitrile. One skilled in the art

can use a base Prtrai2H (Fy2fpbendyiayijjyeinidine-A6tdidli i t ed

to Hunig's base (diisopropylethylam ne) or other

am ne bases to inprove the effectiveness of the

reacti on. AThéxtwief Gmeethyd-Sstitropyeichidianesalidly4 f7cgc 217 sqmléh) and

4 u bet en 75C._and 130C
rzeoglctdlgg%@l 2‘% e‘% I%l§' %r’ﬂ%‘a dpsdreates JYlﬁ’f PIB’EPJEIE? @lléemb H53
or ThbmbheThd kydioh ndxtaleGehs hBatbd Rrootosodd KkxNYhe %ﬁf]’)leﬁgne was
Is then coupled to the desired substituents.

i || ushsatrsepasefl tohi20Sich&are30 mfin.t Hifter lrogking gubsaqupmmmre to
are faﬁfbi&%@ﬁ@ﬁa@xoﬁ(lﬁ %iLI\)“j%d Qlﬂa%yl ether (200 mL) were added sequentially.

The resulting solid was collected by filtration and washed with 5% aqueous

25 hydrochloric acid to give 5-nitro-2-[(E)-2-phenylvinyl]pyrimidine-4,6-diol (4.5 g
). 'HNMR (400 MHz, DMSO-dg):  8.15 (d, 1H, J= 16.4Hz), 7.15 (m, 2H), 7.54
(m, 3H), 6.81 (d, 1H, J= 16.4Hz). MS (m/z) 260 (M + 1).
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an R-X-H chosen fromthe acconpanying figures, either

the Pz-NH2 can be coupled first followed by the R-X-H
w@e@ceedsg t hrough 6-F, or the R-X-H can be 2BCTOsmo€3s8174

first followed by the Pz-NH2 proceedi ng through 6-H.

If the desired product has %3§Q&1 tituents sel ected

fromPz-NH2 the appropriateE i condi tions as

descri bed bel ow are used. To couple Pz-NH2, to a

solution of 6-E or 6-H he al kynyl analog in a

solvent including for e NQoCl limted to

anhydrous DVA (usually from 5 tlo 100 equi val ents)

i s added usually between 0.5 an goLval ents of an

ami no pyrazol e which can be chosen fromthe

descriptions in this invention, and optionally a

reagent incl ud|41;13;dif;mbroescﬂlﬁﬁlze[(Em-pmnym@qpﬁimﬁtneand

also optionally a base including but not limted to

DI PEA. The m xture is stirred at a tenperature

geseral | y Sm@@@)tzoptﬁﬂﬁvﬁl pydtidint ¥, 6Qﬁ$lV@elng,2) @nﬂhn%@) was

hour s. VOrkuE and uri |cat|on gi.v

r espedEFigE Mt R%’Pslﬂthﬁ@uéloﬁé ridg (1) g¢- 1456 evemalv éoltwd Hpy drop-

6- E Okyi& dddftfon o GicBilylayiilit (482, 08.1iSmél §i wgﬁhénﬂ Wdd®bserved

desired R X-H and heated between eneral 50C to 110C

for usluerg gdditiomn Fhopaction mixtuse mas slogpt he@ﬁ:éwlt 90% °C. After 1.5

sol ve I

Aburs Aile b&cf %F;Q cddigd tlﬁgﬂ gﬁ]\rpd"gntﬂgltusllléd%% ] ngnbnl%f The

anhydrous DVA an SO optlon ase 1 ncl uc
ndf | iresiiting sell WispEAcated bymnmm@ Atiod o3 4,6-dichloro-5-nitro-2-

PCT/ U 6 . A . a

i ncl ui@ﬁg'@g?ﬁﬁgémﬁ@gg(]t'é)gglaﬁgor a%%:(léét/%ﬁ/sﬁ) dé)bs 815
used & fhok i6tdaizp 1.8 (m.eat) 74n.(my\8HK 137 @ndH, J= 16 4Hz). MS
purifi vide the target conpound 6-H or 6-G
respe ?L%¥3$P+3 ‘'the al kynyl analog. Alternative

coupling nmethods to that shown in Schene 6 may be used

to 5 increase the effectiveness or selectivity of
reaction for certain RXH, the addition of

aq ase includi ng but not I|ﬁ$ﬁ§§Q$§1TEA or DI PEA, and

al so for exanple replacement of one or _both chlorine
atons by iodine or bro and alsﬁn\ Wor exanple the

use of catalysts inclu *n#ted to heavy

nmetal catalysts such as pall adi conpl exes or Cu(l).
These approaches are well known Yo N®e 10 skilled in

the art, and are reported for eﬂ?ﬁyﬁi/én publ i cations
such as Gontsyan et al (J Med. e 002 45, 3639)

and US 5, 453,414 which are incorﬁW‘Hted herei n by
reference in their entirety. Additional nodifications

can be éc@dﬁﬁhxlglﬁ@ramﬂwlb%f@@?ethybéﬁmyrﬂgolr%awrmﬁ@z -[(E)-2-
i ncl udi ng but not \I;l\}% @,%\,g:ﬁ, ?n_4 §Mﬁel e, Gignard,
ski |

and Buchwal d, as kno In the art.
Optionally, appropriate 15 protection groups can be

?%g\%ﬁ and & ”P"s%ﬂm'i)ﬁ BPCéli,é-hi%ﬁ&%-§-Hﬁro—r2gﬂg)t—,jl-SHenyﬂﬁr’nyilIByrimidine
(200 mg, 0.676 mmol) in THF (5 mL) was added triethylamine (204 mg, 2.03

mmol) and the reaction mixture was stirred for 15 minutes. 3-Amino-5-methyl-

pyrazole (66 mg, 0.68 mmol) in THF (3 mL) was added dropwise to the reaction
mixture. After 1 hour, N-methylpiperazine (74 mg, 0.74 mmol) in THF (3 mL)

25  was added to the reaction mixture dropwise. The reaction mixture was stirred at
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to one skilled in the art. Exanples of other coupling
reactions can be found in the literature including

WO i arses c Applications of Named Reactions i nPCr/ysame038174
Synt hesi s" (L. Kurti and B. Czako, Elesier Acedemc

o oo RNl A AR ARb R o P80 RE) o8 er s
" Pr ot gt 15 enifaited) Refhyl rhc@léﬂagbcm@/ rﬂ}a@eﬁﬁd T banic layer was
Edition" (T.W G eene

W | ey SeRaFaRds riedand thogsivenbevapomped um@esgyduchmrew@se’ﬁxe residue
|
I NVentyj,Q %Mfa{eh Wigh aﬁ%f&&%ﬂé \}ﬁ%ﬁ 1§ §6in é’g/ctlbéé %ﬁé@éﬁ%‘ﬁ%-ﬂ)—

to the | ow ng exanp are
of Si | V\{:@tm%thﬂdﬁ mﬁ@ménﬁefl)rﬁamtror%ﬁ(@ﬁehbnvtylﬂyé]pmnndm -hgmine

SRR L R SENELES: G0 i 10

adeno$d A&, v+ il @) sPRA(D 281 /5 6.88z2), pel(momgwhyl(emequeHz) 6.8

o T ATAgs 08t 1 B e 2o BP0t 04+

di t hi @).hr ei toI 76 WO 2007/ 041358 PCT/ US2006/ 038174 g:

gr m HEPES; .
62 hydr g&’iﬁ@mﬁﬂ 3 IR gevers ipr@ared dp (fht suns Meane adixample 4 by

hpI C: rdplagihg iy N MM MG FerAibUlich GO LSRG R ARRY | C50
val ue: concentration of an inhibitor that causes a 50%

reduction 5 in a measured activity. ng: mlligram

mL: milliliter rmmol: mlligeAgpiMs mass spectrum 10
mz : mass to charge ratio Pz: optionally nodified or
substituted or fused pyrazole ring tem Rf: ratio

to front (ratio of distance travehgd by
subst ance/ di st ance trd by sol ent) SRB:
sul phor hodam ne- B ANy - NH
|
AN
HN=
15 NN’-bis(3-methyl-1H-pyrazol-5-yl)-5-nitro-2-[(E)-2-phenylvinyl|pyrimidin-4,6-

diamine

By replacing N-methylpiperazine with 3-amino-5-methylpyrazole was
obtained N, N’-bis(3-methyl-1H-pyrazol-5-yl)-5-nitro-2-[(E)-2-phenylvinyl]-
20  pyrimidin-4,6-diamine in 44% yield. 'H NMR (400 MHz, DMSO-dq): & 12.41
(br, 2H), 11.35 (br, 2H), 7.92 (d, 1H, J=16Hz), 7.79 (d, 1H, J= 6.8Hz), 7.76 (m,
3H), 7.16 (d, 1H, J= 16Hz), 6.80 (s, 2H), 2.31 (s, 6H). MS (m/z) 418 (M + 1).
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15 TCA: trichloracetic acid THF: tetrahydrofuran tlc
thin [ayer chromat ography br broad s singlet 20 d
waolowbloet3sst triplet g quartet dd doublet of POUDE®IE038174
J coupling constant 25 77 WD 2007/041358
PCT/ US2006/ 038174 EXAMPLE 2 NO OH
2-met hyl -5-ni tropyrim di nelﬁxéhﬁgi%_' 5 Powder ed
m dine (9 71 nmol) was

@( ). The

N er as nitric
acid (4.3 nL) was added dr opw er a period of 30
mnutes. During addition the inferfM® tenperature was
mai nt ai ned bel ow 15 C. After thEN ition, the
cooling was renoved and the reactjgn/stirred
overnight. Water (50 10 nL) was ala to the reaction

m Xt ure anp- (Bh&tlryG}SHl-ﬁylrarzgl 5@1)45@&11%5 (fotpheried-yBrd[(F)-2-
dri ed under vacuumto

2-met hyl - 5-ni tropyri nP “P{ IW”BY%‘P’&F“"{ BOEeG) 4 NMWR

(460 Mz, DI\/BOdG) 6 12.97(br, 2H), 2.32 (s, 3H) \Y/S)

(rriz) 172 thAI\/PLEZNO-I N NO2

5-nitro-2-PY Eypl%ngﬁq&w? PEREDE | Wi meEhelin: afa@wbtamed N-(3-

|r2n7xt5 “W}S% 123%&5\1}15-;/1&&&{0@@% w1 K_Rgo S RED-Bhen§fing119-
pyrimidin-4-amine in 15% yield after preparative hplc chromatography. '"H NMR

(400 MHz, CDCL): & 10.56 (br, 1H), 7.88 (d, 1H, J=16Hz), 7.65 (d, 2H,
10 J=6.8Hz), 7.40 (m, 3H), 7.06 (d, 1H, J/=16Hz), 6.38 (s, 1H), 3.83 (m, 4H), 3.69
(m, 4H), 2.37 (s, 3H). MS (m/z) 408 (M + 1).

EXAMPLE 7

HN
s

HN-N
15 N-(3-methyl-1H-pyrazol-5-y1)-5-nitro-6-(piperazin-1-yl)-2-[ (E)-2-
phenylvinyljpyrimidin-4-amine

By replacing N-methylpiperazine with piperazine was obtained N-(3-
methyl-1H-pyrazol-5-y1)-5-nitro-6-(piperazin-1-yl)-2-[(E)-2-phenylvinyl]-
20  pyrimidin-4-amine in 17% yield after preparative hple. 'H NMR (400 MHz,
CDCl;): 6 10.58 (br, 1H), 7.87 (d, 1H, J=16Hz), 7.62 (m, 2H), 7.38(m, 3H), 6.96
(d, 1H, J=16Hz), 6.37 (s, 1H), 3.74 (m, 4H), 3.58 (m, 4H), 2.36 (s, 3H). MS (m/z)
407 M + 1).
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20 benzal dehyde (42 mL, 414 mmol) was treated with

pi peridine (21.3 nL, 215.3 mmol). The reaction m xture
wor®7hested to 90 C for 2 his. The tenperat ur ePGEES2006/038174

then increased to 120 C for 30 mn. After cooling the

reaction mxture to anbi eg.tb t hanol (10 nmL) and

di ethyl ether (200 nlL) wer 72% &Esgequentlally The

resulting solid was col Le tion and washed

wi th 5% aqueous 25 hydr

5n|tr02[(E) 2- phenyl y 1 -4,6-diol (4.5

g ). "HNW (400 WMHz, DI\/ISOdG) 8.15 (d, 1H, J=

16. 4Hz), 7.15 (m 2H), 7.54 (m J3HNO26.81 (d, 1H, J=

16.4Hz). MB (mz) 260 (M+ 1). 78 07/ 041358

PCT/ US2006/ 038174 EXAMPLE 3 \ | /JK@@/ N N2 d

4,6-di chloro-5-nitro-2-[ (E)-2-phenylVinyl]pyrimdine

5 5- Ni t r o- 2~(3amthyd- lﬁﬂpﬁyidlhisw)l-ﬁ] ﬁiﬁbiﬂ’-rdptﬁeﬁ&mlh -A)-gi[(#)-2-

(2.4 g, 9.63 mMmvol) was fﬁ%@ed wi t h osphorous

oxychioride (10 m, 1B¥™Y Pi}“f?‘é}m ®by drop- wise

addli ti on of dlethylanlllne (4 nm, 25. 1 mmol ; slight

exot herm serv;ig g‘ﬂ{l nfq addi tion) The reaction

m xt ur e vva §F’ a9ige Aemelbyipiperaspg wih piiegifing was ppjgined N-(3-

the r areiyl-oH- p%%olcﬁﬂb-gdutkh@’('plp&iﬂﬁ@!iyl)m-REFIJﬁﬁé?@ﬂ/lﬂ

Wth stirrin The 10 resulting solid was cpllecte b){vIH
VA

filtrBYTBImy '@“E‘Pl‘@dlq/byt‘f?dvéﬁ% IBERIENE OP- 5 H]INMB @00
[(E) %ﬂd(ig&}ney htysgm hméf# i @i ﬁ‘ﬂ ﬁ~316ﬁz)g)7 623d?l %7%?;9 3H), 6.95

2#9 W, AR, Un 6@906 35(s31 QoB 581£m, 4H)1 8. 3&13,23)H) AB-1.9(m £H). MS

E|£|3|/6 WE)&%(WI)EXANPLEA' N \' 1 / N~ N N/ NO2 HNY-

6- (4- et hyl pi perazin-1-yl)-N(3-nmethyl -1 H pyrazol - 5-yl

)-5-nitro-2-[(E)-2 phenyl vi igm di n-4-am ne 20
To a solution of Mﬁ

4, 6-di chl or o- 5- n|tr02 - 2- phenyl yl ] pyri m di ne
(200 ng, 0.676 Mol ) ( nk) added
trlethylamne(204rrg 203/ e

No2

HN~N
15 N-(3-methyl-1H-pyrazol-5-y1)-5-nitro-6-(pyrrolidin-1-y1)-2-[(E)-2-
phenylvinylJpyrimidin-4-amine

By replacing N-methylpiperazine with pyrrolidine was obtained N-(3-
methyl- 1H—pyrazol-S-yl)—S-ﬁitro—6-(pyrrolidin-1 -yl)-2-[(E)-2-phenylvinyl}-
20  pyrimidin-4-amine in 14% yield after preparative chromatography. 'H NMR (400
MHz, CDCL): 8 10.5 (br, 1H), 7.9 (d, 1H, J=16Hz), 7.65 (m, 2H), 7.39 (m, 3H),
7.13 (d, 1H, J= 16Hz), 6.29 (s, 1H), 2.5-3.5 (m, 4H), 2.37 (s, 3H), 2.02 (m, 4H).
MS (m/z) 392 (M + 1).
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mol ) and the reaction mxture was stirred for 15
m nutes. 3-Am no-5-nethyl- pyrazole (66 ng, 0.68 mmol)

WO 00THIE38 nl) was added dropwi se to the reactPOIUS2006/038174
m xture. After 1 hour, N nethylpiperazine (74 ng, 0.74

mmol) in THE (3 nL) 25 was the reaction

m xture dropw se. The reacﬁ%ﬁiﬁi‘é%re was stirred at
79 WD 2007/ 041358 PCT/ YSR0P06/ 038174 t enperature
for 1 hour foll owed byNof J (10 nm).

After stirring for 15 cetate (50 nlL)
was added. The organic Iayer V%Parat ed, dried and
t he sol vent evaporated under reduc 2pressure The
residue was triturated with CMNW and hexane to
obt ai n 6- (4- et hyl pi perazi n- 1-yl 157

N- ( 3- et hyl -1 H pyrazol - 5-yl )-5-nitr%-2-[(E‘ ) - 2- phenyl v
i nyl ] pyri ri-drmethylpiveraein-1CBDNrgImethyH 1 INRr4z408-y WMz((E)-2-

DVMBO-d6): S 12.35 11 7.95 d,
1H, J= )16Hz), 7, 83(( e“éﬂ)“yl}é’g‘gﬁé‘ﬁ%bgd“}‘% )m (
7.41 (d, 1H, J= 16Hz), 6.8 (s, 111) 3.65 (br 4H)
2.5 (br, 4 6 42
G 1) Rsoudtginyt IncPLousiE ddpapitong" e A€ st
rrannecona&ltﬁtedﬂpﬂlec]ﬂohyacml €lphmad,i 7@ mhel) was cooled below 10 °C. A
l5\|- nz}\?c%{ tﬁ pekla(ﬂf{] mﬁ\ﬁ'k%gx e mﬁ)g\%@ nieg]!xy? I?I[EI)yrazol-EX'lA '-\g?mtroa—
N, N - @E)sﬁ-@heﬂ@tdﬂﬂl]p&ﬂﬂnﬁhﬁ agmlmeS (Eﬂa)érpﬁ' 3] t400- gig[ (0195~ Zmkd)) in
e vin i am ne repl acin

et TP L A SORAR 5> @ Frab S iy oFhe weggion was
obt ai 41Rfked to come to ambient temperature and was then heated to 60 °C for 3 hours.

N, N - bi s(3-net hyl -1 H pyrazol - % )-5-nitro-2-[(E)-2-ph
eny| vEIRgIess. O%prsmtwncww wogiie by MEG- n Thaoresation dnixtuke was

NVR (ég&eﬁﬂfg :1/3%%‘&63f th%’ x:l'é aéjvo{ug{e’ félgll) \\rfc&%n 3&%§ sztdue was

2H) , J=16Hz
7.76 ‘élhl\ted m} ethiyl aeeiqtel (40 ML) pnd IBHNpOHG(280mL ) wa lfided to the

21 1 &50618@_%5@1}@ (ﬁez )org%gn% (a%r-'_w%g segagaté/g) 0211097 d4 %h%Sgolvent

PCT/ US
evaporated under reduced pressure. The residue was then triturated with ethyl

acetate and hexane to afford 6-(4-methylpiperazin-1-yl)-N-(3-methyl-1H-pyrazol-
5-y)-2-[(E)-2-phenylvinyl]pyrimidin-4,5-diamine as a yellow solid (200 mg). 'H
NMR (400 MHz, DMSO-dq): § 7.94 (br, 1H), 7.70(d, 1H, J= 16Hz), 7.59 (m, 2H)

20 7.38 (m, 2H), 7.29 (m, 1H), 7.05 (d, 1H, J= 16Hz), 6.36 (br, 1H), 3.44 (br, 2H),
3.3 (br, 4H), 2.59 (br, 4H), 2.36 (s, 3H), 2.33 (s, 3H). MS (m/z) 391 (M + 1).

Examples 11 to 15 were prepared in the same manner as Example 10 from
the appropriate starting material.
25
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EXAMPLE 6 0 NJ NJ--NO N HN HN-NY

N- ( 3- et hyl -1 H pyrazol -5-yl)-5-nitro-6-(norpholin-4-yl
WO 287[0§ 858 2- phenyl vi nyl ] pyri m di n-4-am ne 5 ByT/US2006/038174

repl aci ng N-net hyl pi perazine with norpholine was

obtained N-(3- nethyl-1

H pyrazol - 5-yl) - 6- ( nor phol |W§W‘1!5 nitro-2-

[ (E)-2-phenylvinyl]- pyrimdin-4-amnegin 15%yield

after preparative hplc chronmatogra 1H NMR (400

MHz, CDC13): 5 10.56 (b H, 7.88%, 1H J=16Hz),

7.65 (d, 2H, 10 J=6.8Hz .40 ( W, 7.06 (d, 1H,

J=16Hz), 6.38 (s, 1H), 3783 XmY4My, 3.69 (m 4H),

2.37 (s, 3H. M5 (mz) 408 (M N @AI\/PLE?rNH N

NJ N N2 HNHNN 15 2

N-(3-net hyl -1 H pyrazol -5-yl) - 5- i 6-( pi perazi n-1-yl
)-2-[(E)-2- phenylvinyl]pyrim di nud=gm ne By repl aci ng
N-net hyl pi perazine wi th piperazine was obtai ned N (3-

met hy| - NN pbis@xesth 8-yl pygzond ybe-BEL-pippewbaiyipyrimidin-2,5[6-

(E) - 2- phenyl vinyl]- 20 pyri I\t% 4-amne in 17%yvyield
after preparative hplc. "H N ‘?%o MHz, CDCl3): 6
10558 (br, 7.87 (d, 1H, J 16Hz), 7. 62 (m 2H),

G 3@% ook, Mgl Wbt d Dot o
+1). p&ll}’myﬂﬁﬁﬁﬁﬂml@fiﬁlaﬁﬁﬁé’ W32 0B6BIN6d BV dbisXAdRlyE | B-pyrazol-
NJ- - Ng)-’yl)-Z—[(E)—2-phenylvinyl]pyrimidin—4,5,6-triamine in 43% yield. 'H NMR (400
MHz, DMSO-dq): & 11.86 (br, 2H), 8.41 (br, 2H), 7.2-7.8 (m, 6H), 7.0-7.1 (br,
10 1H), 6.5 (br, 1H), 2.11 (s, 6H). MS (m/z) 388 (M + 1).

EXAMPLE 12
=
= IN\ N\¢)
'\HINH2

HN
A

HN-~N
N-(3-methyl-1H-pyrazol-5-y1)-6-(morpholin-4-yl)-2-[(E)-2-
15 phenylvinyl|pyrimidin-4,5-diamine

From Example 6, N-(3-methyl-1H-pyrazol-5-yl)-5-nitro-6-(morpholin-4-
yD-2-[(E)-2-phenylvinyl]pyrimidin-4-amine, was obtained N-(3-methyl-1H-
pyrazol-5-yl)-6-(morpholin-4-y1)-2-[(E)-2-phenylvinyl}pyrimidin-4,5-diamine in

20  21% yield after preparative hple. 'H NMR (400 MHz, CDCl;): & 11.35 (br, 1H),
7.58 (m, 2H), 7.42 (m, 4H), 6.74 (d, 1H, J=16Hz), 5.82 (s, 1H), 3.67 (m, 4H),
3.27 (m, 4H), 2.17 (s, 3H). MS (mm/z) 378 (M + 1).
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N HN HN-N N (3
-met hyl -1 H pyrazol -5-yl)-5-nitro-6-(piperidin- |
WO 200y/0213p§ E) - 2- phenyl vi nyl ] pyri m di n-4-am ne P&I/B§2006/038174
repl aci ng N-nethyl pi perazine with piperidine was
obt ai ned N-( 3-
nmet hyl -1 H pyrazol - 5- yI) 5- EW@ 3p| peridin-1-yl)-2-]

(E) - 2- phenyl vi nyl ] - i di n-4- am Nl_p 16% yi el d
after preparative hpI NI\/R CDC13): S
10.58(br, 1H), 7.87 (d, 62(m 2H) ,

7.38(m 3H), 6.95 10 (d, 1H 6. 35 (s, 1H),
3.58 (m 4H), 2.36 (s, 3H), 141 6H). M5 (m2z)
406 (M + 1). EXAMPLE 9 Q\c NHN N HN-- N~ 15

N- (3-net hyl -1 H pyrazol - 5-yl ) - 5- niig%—&(pyrrolidin-l-y
[)-2-[(E)-2- phenylvinyl]pyrim’dln- -am ne By

r epl ad(Bgnathyird Hippraab ey B (pipemizinkl -yiy- 24 (H)i2dphiesy Iviag] [pyrimidin-
obt ai ned N-( 3-

met hyl - | H- pyrazol - 5-yl ) - 5-ni ?ldba“%ne(pyrrol idin-1-yl)-2-

[ (E) - 2- phenyl vi nyI] 20 pyrimdin-4-amne in 14%vyield

f t 1H NMR (400
?:DtCig) pr e%%%gts Xl | e (s-%%(yg)(ffmazg @S.é)mtroﬁégp%rﬁpn-l-

2H) ) SQ(H)mphaﬁj)]vmlepyﬁﬁu&lﬂ# ahtihe, J -wa%6g%)}a(nlleﬁl 288 ?neth'e;lBIH-

i n/ z)Pyé%?QF'EM)vrg?f Pef%@-b@éd@r%d@sﬁ@nmwm%ﬁ -dmiineq in
EXAIVP!JE@ 1dN:freY piepérame%lc Nrf\N%/n*C'EJLpt ﬁer.'chb\bls) § 11.3 (br, 1H),

6- (4- et hyl pi perazin-1 ¥I
118 pyF Shors Guy4H), 632 (dr) 2Jﬂﬁaﬁy 5455 iy 1Ly i HED, 2,22 (5, 310,
5- di 8638, 4H). MS (m/z) 377 (M + 1),
EXAMPLE 14
Q\/\WN\ Y\O
HNW
HN=p/

15 N-(3-methyl-1H-pyrazol-5-yl)-6-(piperidin-1-yl)-2-[(E)-2-phenylvinyl Jpyrimidin-

4,5-diamine

From Example 8, N-(3-methyl-1H-pyrazol-5-yl)-5-nitro-6-(piperidin-1-
yD-2-[(E)-2-phenylvinyl]pyrimidin-4-amine, was obtained N-(3-methyl-1H-

20  pyrazol-5-yl)-6-(piperidin-1-y1)-2-[(E)-2-phenylvinyl]pyrimidin-4,5-diamine  in
18% yield. 'H NMR (400 MHz, CDCly): § 7.73 (d, 1H, J=16Hz), 7.62 (4, 2H,
J=1.2Hz), 7.39 (t, 2H, J=7.2Hz), 7.32 (m, 1H), 7.09 (d, 1H, J=16Hz), 6.3 (s, 1H),

3.29 (br, 2H), 3.22 (br, 4H), 2.36 (s, 3H), 1.4-1.9 (m, 6H). MS (m/z) 376 (M + 1).
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5 A solution of tin (I1) chloride dihydrate (600 ny,

4.43 mmol ) in concentrated hydrochloric acid (1 niL),
w@204/0m388 ) was cool ed below 10 C. A sol uti onPEI/US2006/038174

6- (4- et hyl pi perazin-1-yl)-N(3-nethyl -1 H pyrazol - 5-yl

)-5-nitro-2- [(E)-2-phenyl ri mdin-4-amne

(Exanpl e 4, 400 mg, 0.95 nﬁ%&“é@/ k9 net hanol (20 nb)

was added dropwi se to the reaction mxture. The

reaction was allowed t one to_anpi eft tenperature
and was then heated to ©

M s. Progress of
the reaction was nonitored by CA The reaction
m xture was reduced to 1/3rd volum®Pef the original

vol ume under vacuum The resi duBN diluted with
ethyl acetate (40 nmi) and I'N NaOH,(20 nlL) was added to
the 15 reaction m xture. The organic'|layer was

segar ag ed, dM(édnﬁl%—lﬂh@r&gll -5.9Dt6- (pgaﬁalﬁtﬁﬁ-a;ye)dz-g(ﬂ’gigx .
reduced pressure. é}ﬁsh e was t e&‘ltrlturate Wi t
Y PG S-diamine

ethyl acetate and
6-§4- net hyl pi perazin-1-yl ) N-- (3-nmet hyl -1 H pyrazol -

5-yl)-2- - 2: phenyl vi ny] m di n- 4, 5- di
yel | bw soltet By P: N-hithes- Prorans i Dhdegmghain 1

7. 94 {lpp, 7. g
7.9 {1po [gﬂ)@pheﬂylmﬁqpylﬁﬁhln*h-al%iﬁé'% ijasI Hgb?an(—lm16m nfhyl-14.

6. 36 ébﬁ?zol- f)-6- @m&h%ﬂ -yl)ziqj(E)-prhglyemylj wldnzﬁléghqmme in

4| T, zo% §@1ci St RMR (480 3B, fch’ig) (éxf 'f%rﬁh 7’19 (M E16m0),
. es 11 to 15 were

rrh‘hne? 5%153 ERafm 3120 .3 b R2H, tfﬁ’éﬂa@p? Ziﬁ‘ptnl,aiﬁb %Otafd, LHg/~16Hz),

e er, 5L %& ¢, 7.8 ﬁﬁ,}%&k%ﬁ%ﬁj%ﬁ@%@é R Ms vz 362

N, N -@ (13- net hyl -1 H pyrazol - 5-yl)-2-[ (E) - 2- phenyl vi ny
[]pyrimdin-4, 5 6- triamne 5 From Exanple 5,

N, N - bi s(3-net hyl -1 H pyrazol -5-yl)-5-nitro-2-[(E) - 2-
phenyl vi nyl ] pyri m di n- 4, 6- BXKAMPIEE 16Vas obt ai ned

N, N - bi s(3-net hyl -1 H pyrazol - NN

s )
S
HN

O,N l \)N\
~AO NZ i

15 0
ethyl 2-chloro-6-[(3-methyl-1H-pyrazol-5-yl)amino]-5-nitropyrimidine-4-

carboxylate

To a solution of commercially available ethyl 2,6-dichloro-5-

20 nitropyrimidine-4-carboxylate (Matrix Scientific, 1.00 g, 3.76 mmol, 1.0 equiv)
and 2,6-lutidine (0.65 mL, 5.60 mmol, 1.5 equiv) in anhydrous 1,4-dioxane (5

mL) at room temperature was added drop-wise a solution of 5-methyl-3-
aminopyrazole (0.38 g, 3.95 mmol, 1.05 equiv) in anhydrous 1,4-dioxane (5 mL).

The solution was stirred at room temperature for 30 min, diluted with ethyl acetate

25 (100 mL), washed with 1 N hydrochloric acid (50 mL x 3) and brine (50 mL x 1),
dried over Na,SO4, and concentrated to dryness to yield a light-brown solid as
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5-yl)-2-[(E)-2-phenyl vinyl ] pyrimdin-4,5 6-triamne in
43% vyield. 1H NVR (400 MHz, DMSO-d6): 5 11.86 (br,

w@ekho7/o838d (br, 211), 7.2-7.8 (m 6H), 7.0-7.1PC¢buUs2004:038174

1H), 6.5 (br, 1H), 2.11 (s, 6H). M (na/z) 388 (Mk 1)
EXAMPLE 12 01 O | N J-- NH2 HN HN' N N (3-net

I A H plﬂcamplle 16{L19 g,GlSt/a)nRNﬁﬁl (6@%@&5}’1 jceicficEyncy-Mi Bl/z 327 calcd
phenyl_y 5-di am ne From Exanpl e 6,

I\I-(3- %Féléllmglﬁ%)ol 5- yl)-5-nitro-6-(norpholin-4-
yl)-2-[(E)-2-phenyl vinyl]pyrimdin-4-am ne, was

obt ai ned N-(3-nethyl -1HH

pyrazol - 5-yl ) - 6- (mor phol i n- WLE 1[(E) 2- phenyl vi nyl ]
pyrimdin-4,5-diamne in 20 Zlo/pm(-LNﬂ d after

preparative hplc. 1H NWR (400 13 S 11.35
(br, 111), 7.58 (m 2I—I) 7. 4EN(m 411), 6.74 (d, 1H,
J 16Hz), 5.82 (s I , 306N 411) 3.27 (m 4H),
2.17 (s, 3H). |n/z) 3%8 (I\/I N 1) 4 WO 2007/ 041358
PCT/ US2006/ 038174 EXAVPRE HN HEN- NY
N-(3-met hyl - I H pyrazol - 5-yl -6(p|per -1-yl)-2-1(E)

-72 5phenyl vinyl]pyrimdin- 4,5-diamne 5 From Exanple

e SR Bt il

obt ai ned N-(3-net hylphblhjllvmyl]pynmldme _4-carboxylate

pyrazol - 5-y1) - 6-(pi perazin-1-yl)-2-[(E)-2-phenylvinyl]
pyrimdin-4,5-diamne in 17%yield after preparative
hpie. 1H NNR o A0 vividel, coﬁ@ﬁi:&)Exa&plell&(l()Q) mg, 0.8} mnid), 1.0 equiv),

; gé (q.?quéﬂns] pgg)iizm)a gear dfe 8‘6? ggc #?E%%_ﬂamg%ﬁ?f n?c&ll)l‘}l)g_/tt/zzizs-Z—

(M + IphenyiBbdonit4 acid (69 mg, 0.46 mmol, equiv), and

tetrakis(triphenylphosphine)palladium(0) (18 mg, 0.015 mmol, 0.05 equiv) was

added anhydrous toluene (3 mL) under nitrogen atmosphere. The suspension was

15  de-gassed by bubbling nitrogen through for 2-3 minutes. The suspension was then

heated with rapid stirring at 70 °C for 8 hours, cooled to room temperature, diluted

with water (50 mL), and extracted with dichloromethane (50 mL x 3). The

combined extracts were and concentrated under reduced pressure. The residue was

purified on a silica gel flash column with 0-50% ethyl acetate/hexane to yield

20  Example 17 as an orange solid (62 mg, 51%): Ry 0.40 (60% ethyl acetate/hexane);
MS m/z 395, caled 395 (CioH1sNsOs+H).
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NN N/ NH HNHNN 15
N-(3-net hyl -1 H pyrazol -5-yl)-6-(piperidin-1-yl)-2-[(E)

WO 2e0ploer3ys vi nyl ] pyri m di n- 4, 5-di am ne From ExBopUs2086/038174
N-(3-net hyl -1 H pyrazol -5-yl)-5-nitro-6-(piperidin-I-
yl)-2-[(E)-2-phenyl vinyl]pyrimdin-4-am ne, was
obt ai ned N-(3-methyl-1H 2 LE 18
pyrazol-5-y|)-6-(piperidin-l-yI%ﬂ:ﬁ-[(E) 2- phenyl vi nyl ]
pyrimdin-4,5-diamne in 18%yi H NVR (400 MHz,
CDC13): S 7.73 (d, 1H, J=16HzyNn"T62 (d, 2H,

J=7.2Hz), 7.39 (t, 2H, J=§2Hz 7.32 (m 1H), 7.09

(d, 1H, J=16Hz), 6.3 (s, %D 29 (br, 2H), 3.22

(br, 4H), 2.36 (s, 3H 194 BFGHR, M5 (N z) 376

(M+ 1). 85 WO 2007/04135 P 38174 EXAMPLE

15\ 1 / NN NNH HNH

N (3- et hyl -ditt PYndd0s-f (5Tﬂétﬁylﬁﬂ%&z{szbiyghxﬁmﬁ—ﬂ[@& [(E

)-2- phenyIV|nyI]pyr|n1d|n 4, 5-diamne 5 From Exanpl e

9, phenylvinyl]pyrimidine-4-carboxylate

N-§3nmet hyl -1 H pyrazol - 5-yl)-5-nitro-6-(pyrrolidin-I-
yl)-2-[(E)-2-phenyl vinyl ] pyrimdin-4-am ne, was o
obt ai ned NFP 32 neluign - pfiyExample 16 (0.40 g, 1.02 mmol, 1 equiv) in
Py az @imenpldultoiaé BY i 9 lahdjé&TolntMie)(zgn{[() L@as %d@éﬁeﬂﬁ(é Hdspt’d 66 g,

]pyrimdin-4,5-diamne in
CDC13)10.08 npnaglq guiv) fejlowed b}itlledtddlj_lpp oﬁ an_[@p@)lm fpgnaxe 6063 g,

(7d002'I|‘C)1 od ]1_1?_'1?1(%"'17-() equi )39'114 Eusggr%_sllon‘]wa s%h%& %Fapﬁ?teﬁﬁ;ﬂagﬂ@ for 30

2. 1@7( mmutgq..DTheZsofgg ‘(Vgs figpfpd dff ofith( m celitd) padvBnd ith¢ Adltrate was

362 Qwéﬁnatmh’édécgd p%ré\lto }Hgfd Ql?e%rhd%ro&ﬁc?ﬂ{gt gas purified
by column chromatography on silica gel using 5 % methanol in chloroform,
yielding Example 18 as a yellow solid (70 mg, 19 %): Rt 0.55 (10%
methanol/dichloromethane); '"H NMR (300 MHz, DMSO-ds) 6 12.19 (br s, 1 H),

" 15 9.60 (brs, 1 H),7.63 (d,J=75Hz 12 H), 7.53 (d, J = 15.9 Hz, 1 H), 7.35-7.45
(m, 2 H), 7.26-7.34 (m, 1 H), 7.07 (d, /= 16.0 Hz, 1 H), 7.04 (br s, 2 H), 6.75 (s, 1
H), 4.38 (q, /= 7.8 Hz, 2 H), 2.32 (s, 3 H), 1.34 (t, J = 7.8 Hz, 3 H); MS m/z 365,
caled 365 (C19HoNO,+H).

20 Examples 19 to 23 were prepared in the same manner as Example 17
starting from Example 16 by subsituting the appropriate vinylboronic acid for

trans-2-phenylvinylboronic acid in the synthetic sequence.
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15 0 et hyl
2-chl oro-6-[(3-nethyl -1 H pyrazol -5-yl )am no] -5-nitropy
WO 20w @ir3es 4- carboxylate To a solution of conPET/TEENNG/§38174
avai | abl e ethyl 2,6-dichloro-5 20
ni tropyri m di ne- 4- car boxyl rix Scientific, 1.00
g, 3.76 nnnol, 1.0 equiv) 1§§g&gE%19utidine (0.65 ni,
5.60 nmol, 1.5 equiv) in anhqupws 1, 4-di oxane (5 nl)
at room tenperature was addei@%&%p;mﬁse a solution of
5-met hyl - 3- am nopyrazole (4 , 3.95 mmol, 1.05
equi v) in anhydrous 1, 4-dinexaRe (5 nmL). The sol ution
was stirred at roomtenperafjurg for 30 min, diluted
with ethyl acetate 254 ~vEshethwith 1 N
hydrochloric acid (50 nL ) 3) and b (50 nL x 1),
dried over Na2SO4a and concentrated t0O d€lyness to

yield a duiv@bls i onn £68) . 007 041358, 5.
PCT/ US2 c?l(t)ﬂé/)g 3381%Z’E@%‘i’g“?%?ﬁ??ﬁ%l?93@49?&%?%1 Bgazol-3
(60% et hyl acet at e/ hEhamaylpyiyBiding/4zcag®ylateal cd 327
(Ci1H11C1IN6O4+H). EXAMPLE 17 HNN HN OZN N '"OI N

5 et hyl

6- [ ( 3- met hBY -subktityting z rérsS2- (- dhdorophehyl BAmyiliareni @ -de{dE Yor 2trans-2-

hen i I rim dihe-4-car ho t 10,. a ql
\F/)essgw‘%:ng%tld i NG ag(d;% ® %@géé%e@{owdogl?ﬁfﬁgf a’ii‘%)“* (400
equ: vMH?mm AP noltza(sséé um)ﬁalsblwaﬁ),l 7&@94@9; B AL 1 %)é 7.49
T, e 2 i gl a0 7 - G610, B0 18T 6o ) ) Toa s
in(@)3 H}&m}((t éﬁ?rﬁ)bﬁqz 3

t eor aRiEp( 6.75 ghemy) Phogpbi=ne) pa)l 1 Ayl
nnDI,ngag equi v) was added anhxdrous t ol uene
under i ¥P gt 2ttt sSiIRéF eHvfsQtdbensi on was 15
de- gassed by bubbling nitrogen through for 2-3
m nutes. The suspension was then heated with rapid
stirring at 70 C for 8 houEXAMBE 2 to room
tenperature, diluted wth \/vag”@jN(SO m.), and
extracted wi th dichloronet hang ( m. x 3). The
conbi ned extracts were and gRhC&ntrated under reduced
pressure. The residue wag rified on a silica ge
flash colum with 0-50% et yl’bcetate/hexane to yield
20 Exanple 17 as an orafl i , 51 %: Rf
0.40 (60% et hyl acet at e/ gxane) ;

CF3

15 ethyl 5-amino-6-[(3-methyl-1H-pyrazol-5-yl)amino]-2-{(E)-2-[4-
(trifluoromethyl)phenyljvinyl} pyrimidine-4-carboxylate

By substituting trans-2-(4-(trifluoromethyl)phenyl)vinylboronic acid for
trans-2-phenylvinylboronic acid was obtained a light-yellow solid (60 mg): 'H
20 NMR (400 MHz, DMSO-ds) 8 10.20 (br s, 1 H), 7.89 (d, /= 8.0 Hz, 2 H), 7.77 (d,
J=28.0 Hz, 2 H), 7.66 (d, /= 16.0 Hz, 1 H), 7.41-7.37 (m, 3 H), 6.76 (s, 1 H), 4.40
(9, J = 6.9 Hz, 2 H), 2.34 (s, 3 H), 1.37 (t, J = 6.9 Hz, 3 H); MS m/z 433, calcd

433 (CaoH19F3NGOo+H).
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M5 mz 395, calcd 395 (C1l9H18N604+H). 87 WO

2007/ 041358 PCT/ US2006/ 038174 EXAMPLE 18 HN-N HN ~
Woi20478413688 et hyl 5-am no-6-[ (3-nmethyl -1 PCT/US2006/038174

H pyrazol -5-yl )am no] -2- [(E)-2-

phenyl vi nyl ] pyri m di ne-4-c late 5 To a solution

of Exanple 16 (0.40 g, 1.08k23@ﬁﬁﬁg-equiv) in

di met hyl sul f oxi de (5 nlL) and tonitrile (20 nmL) was

added zi nc dust (0.66 g, 1qh§§§§ynl, 10 equiv),

foll owed by the addition of iumformate (0.63 g,

10. 00 mmol, 10 equiv). Tha.suspension was stirred at

roomtenperature for 30 10 ffingtes. The solid was

filtered off with a celMiPe Pag ari~utenfiltrate was

concentrat ed under reducegd pressure ield the crude
product that was purified by colum Thromatography on

silica ggyl Suzsiling-zE[(E%Zq@tﬂml_nﬂphehyﬂ)ﬂhﬁpw@amthyl NH-pyrazong-

Exanple 18 as a yell qw soli d. 0.55
(102}13 et hanol / di chi% wﬁwa%neﬂ%amw%%oo MHz,

D\SO- d6) 61219(brs 1 H), 15 9.60 (br s, 1H)

7.63 (d, =

H, 255 &%bsﬂwflg zrquﬁ-l-@r“@éw#ﬁ@wq)(vmylbfrwc 25 ghor (taans-Z-
J— 16p}QnﬁZmyﬂaoﬂ?ﬁuc a&d%s(obfam%d a% Iwyell@wzg’hc( @2 ni'g 1T‘)NMR (400

( 2 H,

I—M%ZaDMSO M;Srlﬁllé (651 H)c%ﬁ%@i 3@3}_% @ﬁr@ﬂ@@m@ﬁ)’l—?}ﬂ (d,J
20 Exanp)l r n S
25 Doarml 1 Z27 RO 8Bl ERRLE R e 92T TR 2 2
t He aﬁﬁgg BprliZ4t(e /A Ry Haor b MS e I3a9,f0910d 379 (C20H22N¢O2+H).
trans- 2- phenyl vi nyl boronic acid in the synthetic
sequence. 88 WD 2007/ 041358 PCT/ US2006/ 038174 EXAMPLE
19 HNN HN HN N -"--0: BXAMPLE 22

N—N

\

ethyl 5-amino-2-[(E)—Z-(B-ﬂuorophenyl)vmyl]-6-[(3-methyl—1H—pyrazol-5—
15 yl)amino]pyrimidine-4-carboxylate

By substituting trans-2-(3-fluorophenyl)vinylboronic acid for trans-2-
phenylvinylboronic acid was obtained a light-yellow solid (13 mg): '"H NMR (400
MHz, DMSO-de) 8 12.11 (br s, 1 H), 9.51 (s, 1 H), 7.56-7.38 (m, 4 H), 7.14-7.04

20 (m,4H),6.76 (s, 1 H),4.33(q,J=7.1 Hz, 2 H), 2.31 (s, 3 H), 1.32 (t, /= 7.1 Hz,
3 H); MS m/z 383, calcd 383 (C1oH;0FNO,+H).
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0 G ethyl
5-am no-2-[ (E) - 2- (4-chl or ophenyl ) vi nyl ] - 6-[ ( 3- net hyl -
wo bboppu 2ol - 5- yl ) am no] pyri m di ne- 4- car boxyl aP€T/US20By038174
substituting trans-2-(4-chl orophenyl)vinyl boronic acid
for trans-2- phenyIV|nbeoron|c aci d was obtained a
| i ght-yellow solid (14 ng): 7@HWNN§2@4OO MHz, DMSO- d6)
S 12.12 (br s, 1 FD 9.52 (s gﬂ, 7.69 (d, J= 8.3
, 1 H, 7.49 J= 16. , 7.44 (d, J= 8.3
, 2 H, 7.09 (d 'J=16.0 hM , 7.04 (s, 10 2 H,
.75 (s, 1 H), 4.34 (q, N 7 O FE 2 H, 2.32 (s, 3
, 1.34 (t, J= 7.0 Hz, N VB niz 399, calcd 399
C19H19C1N602+H) . EXANPQ HN' H2N N UO |
O(/ CF3 15
hyl 5-am no- 6-[ ( 3- nethyI-IFprrazoI -¥PMeam no] - 2-{(E
r

&

Hz

Z o

t
-2-[4- Py )

tri f 1 udPBRet Ry T Ry s R P Iy i R ey plepraeed >
By substituting ylamino]pyrimidine-4-carboxylate
trgns-z-(4-(trifluoronethyl)phenyl)vinylboronic acid

for trans-2-phenyl vinyl boronic acid was obtained a

l'i ght-yel | Bw sabﬂtiitu:ling Gﬂmnﬂg)(ﬂ, nidthox ZfhebiNR iy dodvtiacid for trans-2-

M50, 961 AP B o sy 25 i o o

gi) ! ZEMHZ bMio&zgﬂa B7044, J@ 186 HA 1 Hi) 159 Sd4J4QB 7842 H)éj 22(d,J

08 b 1 s S8 S s ecd i iisack Py 4 B 7.1 e

ﬁqew @ﬂl%@(spﬁf)@z@@%@38ﬂ5’s4(tE)<éwFiLﬁz &gy, s Dz 49, tﬁ&h 395
5- ani ﬁ%mﬂzzﬁ@fzﬁ“@ (4- net hyl phenyl ) vi nyl ] - 6- [ ( 3- met hyl -
H pyrazol - 5-

—~~ 0D

EXAMPLE 24
HN’N

\

15 1-methylpiperidin-4-y1 5-am1no-6-[(3 -methyl- 1H-pyrazol-5-yl)amino]-2-[(E)-2-
phenylvinyllpyrimidine-4-carboxylate

A mixture of Example 18 (4.5 g, 12.3 mmol, 1 equiv) and 4-hydroxy-N-

methyl piperidine (40 mL) was slowly added titanium isopropoxide (1 mL). The

20  reaction was heated to reflux overnight. The excess of the alcohol was distilled off
and the resultant solid was purified by column chromatography on silica gel using

3 % methanol in dichloromethane to afford Example 24 as a yellow solid (1.55 g,

29 %): 'H NMR (400 MHz, DMSO-dg) 6 12.11 (s, 1 H), 9.49 (s, 1 H), 7.64-7.62

(m, 2 H), 7.53 (d, J=16.0 Hz, 1 H), 7.40-7.27 (m, 3 H), 7.05-6.98 (m, 3 H), 6.76
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yl ) am no] pyri m di ne-4-carboxylate 5 By substituting
trans- 2- (4-met hyl phenyl ) vi nyl boronic acid for trans-2-
w@b@nphsssyl boroni ¢ aci d was obt ai ned a | i ght - pel/UsW06/038174
SO|Id (22 ng) "H NVR (400 MHz, DMSO-d6) 6 12.13 (br
5-7.48

> I—(zs; 455 (m a0 8280 32149,,2 @“Zﬁgsga‘g"z’@?pf%rﬁdgaﬁl.93

(q, U

L 23%”177 s 3 s e SRR 3y
EXAI\/PLE22 HN- N HNH2NN~OI N/ F O/ ethyl
5-am no-2-[ (E) - 2(3f|uorogm yI] 6-[ (3-net hyl - |
H pyrazol -5- 15 yl)am no] pytim di ne -carboxyl ate By
substituting trans-2-(3-fl uorophemyN) vi nyl boronic acid
for trans-2 phenyl vinyl boronic ac)@)%vas obt ai ned a
light-yellow solid (13 ng): 1H (400 MHz, DMSO- d6)
b 12.11 (br s, 1 H, 9.51 (*ézN 7.56-7.38 (m 4

H, 7.14-7.04 20 (m 4 H),j{ 4.33 (q, J=
7.1 Hz, 2 H), 2.31 (s, 3 , .1 Hz, 3
H: M5 mz 383, calcd (CogH, 9FN602R A 90 WO
2007/ 041358 PCT/ US2006/ 38174 EXAMPLE 23 HN-N HN H2N
Ns5\io NO | W ethy

5. am ngyg &é};ﬁ@%&% 12@%5@ Byl @g}éo%s%g&glyo}z-

| H pyraz yrimdi car ate
substituting trangD2-ghdnyhenjlipyyiphding#-ywibnydnide oni ¢

acid for trans-2- phenylvinyl boronic acid was obtai ned
alight-yellow solid (76 ng): "H NWVR (400 Mz,

DVBO d6) bTd.a7 Mittdre f ExBmpleHi§ (R.5Hg, 672 58mokl, 1 Fqui8) An dry

H%O 2d1’5%l’oro¥ﬂe%h2ané :gﬂd Zlmorpholin-4-ylethylamine (1.8 g, 13.7 mmol, 2 equiv) at 0
°C was added trimethylaluminium (28 mL, 54.8 mmol, 8 equiv) dropwise in about
one hour. The reaction was brought to room temperature and stirred for another 4
hours. The reaction was carefully quenched with 1.5 N hydrochloric acid (20 mL).
The resultant solid was collected and purified by column chromatography on
15 silica gel using 4 % methanol in dichloromethane to yield Example 25 as a yellow
solid (1.1 g, 36 %): "H NMR (400 MHz, DMSO-ds) & 12.08 (s, 1 H), 9.34 (s, 1
H), 8.75 (s, 1 H), 7.64-7.60 (m, 3 H), 7.42-7.39 (m, 2 H), 7.30 (m, 1 H), 7.14 (s, 2
H), 7.02 (d, /= 16.0 Hz, 1 H), 6.77 (s, 1 H), 3.61-3.59 (m, 4 H), 3.41-3.38 (m, 2
H), 2.53-2.49 (m, 6 H), 2.29 (s, 3 H); MS m/z 449, clcad 449 (C3H2sNzO,+H).

20
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=15.7 Hz, | H), 7.02 (d, J =8.7 Hz, 2 H), 6.48 (br
s, 4 H, 442 (q, J =7.1 Hz, 2 10 H, 3.79 (s, 3 H),
wQ2@82/0§s583 H), 1.35 (t, J= 7.1 Hz, 3 H); M5 nPeT/BSHN6/038174

)
cal cd 395 (C20H22N603+H) EXAMPLE 24 HN-N HN ~ H2N N
ON- N O 15 1-nethyl pi per%iﬁ% 5-am no-6-[(3
-methyl - | Hpyrazol -5-yl)a 14 6(E)-2-
phenyl vi nyl ] pyri m di ne-4-carboxylate A m xture of
Exanpl e 18 (4.5 g, 12.3 mmol, HN-8guiv) and 4- hydroxy-N
nmet hyl pi peridine (40 ni) % y added titanium

20 yeacti

i sopropoxide (1 nlL). The on was heated to
reflux overnight. The exces t he al cohol was

distilled off and the resulltant sl id was purified by
col um chromat ography 6n §fi | i'ta gel ng 3 %
met hanol in dichl oronethafe to affordzEBxanple 24 as a

yellow solid (1.55 g, 29 %: 'H NWR (400 MHz,

DVEO- djhyS6-1@-ttethyls A-iyrddp]-5-91)di8inp}2-[ () Bypheityl Gy Toyéishidine-4-
(m 2 H), 7.53 (d, J=16.0 Hg, 1.H, 7.40-7.27 (m 3

H, 7.05-6.98 (m 3 H), 6.78"°%Y" %0 2007/ 041358

PGT/ US2006/ 038174 (s, 1 H), 4.88 (m 1 H), 2.73-2.49

2"y 1 A el pnberiR pibeIa gt i Effogpveintline-c
( C23HeatbbkgRite-for ethiDAVEICTI 0255~ ity rinmlinkl2N alboxf/BkeNin M Baction
2 oo Seanghog ROl Prodecls Tl 7 3 ORafed ERaliple D6 as 4 tight-
(B mton o s gont s e 1 15
019 16 16100 aABE6has (arifis T pbIR I H g Byl 26 A 1
(12,8, 0y L 7 6 Vg s s
dr opwWiGelirNsQatsBit  one hour. The reacti on was brought

to roomtenperature and stirred for another 4

EXAMPLE 27
cl
B
cl N/)\S/
15 Oz

4,6-dichloro-2-(methylsulfonyl)pyrimidine

Commercially available 4,6-dichloro-2-methylthiopyrimidine (Aldrich,

21.0 g, 107.0 mmol, 1 equiv) was dissolved in dichloromethane and cooled with

20 an ice-bath. 3-chlorobenzoyl peroxide (60.0 g, 77% wt, 268.0 mmol, 2.5 equiv)
was added in small portions. The resulting white suspension was stirred at room
temperature for 4 hours, washed with 1 M sodium thiosulfate/saturated sodium
bicarbonate (1:1, v/v, 200 mL x 3) and saturated sodium bicarbonate (100 mL x

3), and brine (100 mL x 1). The organic solution was dried and concentrated

25  under reduced pressure. After drying under high vacuum for overnight Example
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hours. The reaction was carefully quenched wth 1.5 N

hydrochloric acid (20 nL). The resultant solid was
waeoelozeetsssl and purified by col unm chromat ogr aphgT/0820065038174

silica gel using 4 % nethanol in dichloronethane to

yi el d Exanple 25 as a yellow  sol 2@
NVR ( 460Watoblaimesisd @) Wéltqzsom ((&Z 0 1g,H? %}; Eﬂ O 210% ethyl

II:DI) : g { t{/ﬁéxax_ale){:gd’s nmfz gﬂ?&z&r{%ﬁ d;k\hg g—ﬁ 3:3? 6(E)n 2

Hz, 1 H), 677(3,1H) 361359(m 4H) 3.41-3. 38

(m 2 H), 2.53-2.49 (m 6I§%“M§b§§ H; MSin/z

449, cal ad 449 (C23H28N802 $ W 2007/041358

PCT/ US2006/ 038174 EXAMPLE 261 HNNN HN ~N 1-10 o

met hyl

6-[ (3-nethyl -1 H pyrazol - ﬂ)

yl ] pyri m di ne- 4- carboxyb

commercially avail abl e nethyl

2, 4-di chl oropyri m di ne-6- carboxyl a for ethyl

2, 6-di chl oro-5-nitropyrinidi ne-4-carBoxylate in the

reacti on sequence4,dskvhidre2gpiavietsnDgtipidined 7 was

obtained Exanple 26 as a light- yellow solid (30 ny):
"H NWR (300 MHz, DMSO-d6) b 10.30 (br s, 1 H), 7.85

(7d331(7) j 8—Eieﬁnpﬂe blz (4. 34 |§) 20 @0 ﬁﬁncﬂ YQq(uK}’) wds tﬁ)ssolved 1n anhydrous

(br s tetrfh]uétn%.\gms gSDO( gmL) Sanﬁb cooydztp (%) % ps;eny}egety'lfp)gmagnesmm

330, Gaintde 3390 HIC 1. BMLANGRAT e furde AV B, 1. Cqui Was added
NxS' 15 02 4, 6-di chl or o- 2- {QEthylsulfonyI&pyrlm
Com»re,dgqpmlqengh, Xigproys stirring. The solution was stirred from -20 C to room

4, 6- d'té}me%ﬁe Lo BRIt hmﬁfabi %ﬂrﬂ Sy Gedi A A0 G), Zdd LidBd to 1 N

107.0 ., 1 equiv) was dissolved in dichloronethane
and céazzsdre@hlqu #rid 2904nL). dde ke Ba higerobyie s#gd for 5 minutes.

er oxi p)
P Sdded ’Iﬂ@ ogg%a CQayg:r walz g%lg&teglrﬁagﬁrtﬂz X ﬂf&{)lﬁ;glgye'i_? viad CkifdctedRieh more

sdépenﬁxyb ra,cqﬁmg (QQQ med 2t Thomembined organic solu‘non was dried over

Na;S0Q4, concentrated under reduced pressure, and dried under high vacuum for

ino]-2-[(E)-2-phenylvin
substituting

overnight to afford the Example 28 as an off-white solid (5.00 g, quantitative): Ry
0.75 (20% ethy! acetate/hexane), MS m/z 249, calcd 249 (Ci,HgN,Clo+H).

20 EXAMPLE 29
N-NH

6-chloro-N-(3-methyl-1H-pyrazol-5-yl)-2-(phenylethynyl)pyrimidin-4-amine

Example 28 (5.00 g, 20.00 mmol, 1 equiv) was dissolved in anhydrous
25  dimethylacetamide (20 mL). 5-Methyl-2-aminopyrazole (2.14 g, 22.00 mmol, 1.1
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tenperature for 4 hours, washed with 1 M sodi um

t hi osul fate/ saturated sodi um bicarbonate (1:1, v/v,
wWQe®d70i3sx 3) and saturated sodi um bi car bonat ePCT/082008/038174

x 3), and brine (100 nL x 1). The organic sol ution

was dried and.concenir 25 r c pressure. .

After ecﬂ‘ll'aa' ntf er® eg%&ﬁc&mﬂgﬁ d{}@?ﬁl S%I g?é‘a’pl gnd  di-

93 WOsefifpyisitiande RCTY MB20060 831, 14 eqhivasero iR MBR s3fhtion

a white solid;, (22 0 g, 91%: Rf 0.20 20@6etoI )

acet al'ay heated k90 “Gyisr pemighty coaled te goom temperature, diluted with ethyl

( C5M&%’tp@m,-wﬁﬁ%’%ﬁsa%ﬁate@kod}&gbﬂarbbnatgzoblni x 3), dried

4, 6-di chl oro- 2- (phenyl et hynyl ) pyri mi di ne_ Exanpl e 27

(45 54ang cogegpiadnpnder redugad \resarrs. dpe gefultg fwde product was

anhyd t a of éé%% ) ar@Ndi1;e00l 5 2Qy04,-49,
C..Phgﬁyﬁgcé§§$eny nagﬁggﬁﬁ 89t#€ﬁigggfzi§gq%%fg %?64/
M i n methangldighlofametinne 2Pyigld Emawiple 20, 45 aeypliow) sod £5-aH gedP%):

dr opwi, S " ' U traLi o)
St e S e m R AR kB0 3 NP PROEE R Rrgp 121
di | ut ¢ syii HY) 1@BHE, 1 @DT.68 @, £ 303 Wi, 2, H)and.4adcednd, @ H), 5\b5 (br

hydr ochl.ar j cj, d. (,200 . e m xtur vi gorously
oA red Por b i md Bl R EH o 3
coll ected, and the aqueous | ayer was extracted with
nmore 15 ethyl acetate (100_nlL x 2). The conbi ned
organi ¢ sol uti on was dri edEd¢PL SO4, concentrated
under reduced pressure, and drigpNHnder hi gh vacuum
for overnight to afford the Exdnp}re- 28 as an
off-white solid (5.00 g, quaiN‘tative): Rf 0.75 (20%
et hyl acetate/ hexane); Ms m 49, cal cd 249
(C12H6N2C12+H) . 20 EXAMPLE 2 NH | HNN C N
6-chl oro-N-(3 -met hyl - 1 7™>N N S
H pyrazol -5-yl)-2-(phenyl e hynyI)By '
Exanpl e 28 (5.00 g, 20700 mmol, | eq
i n anhydr ous
6-(4-methylpiperazin-1-yl)-N-(3-methyl-1H-pyrazol-5-y1)-2-

i n-4-am ne
was di ssol ved

15 (phenylethynylpyrimidin-4-amine

Example 29 (2.80 g, 9.04 mmol, 1 equiv) was dissolved in anhydrous 1,4-
dioxane (10 mL). N-methylpiperazine (1.10 mL, 9.92 mmol, 1.1 equiv), 4-
dimethylaminopyridine (0.055 g, 0.45 mmol, 0.05 equiv), and di-
20  isopropylethylamine (1.89 mL, 10.85 mmol, 1.2 equiv) were added. The solution
was stirred at 100 °C for 2 hours, cooled to room temperature, and concentrated
under reduced pressure. The residue was purified with flash chromatography on
silica gel using 0%~10% methanol/dichloromethane to give the Example 30 as a
light-yellow solid (3.00 g, 89%): R; 0.10 (5% methanol/dichloromethane); 'H
25 NMR (300 MHz, DMSO-ds) 6 11.90 (br s, 1 H), 9.43 (s, 1 H), 7.57 (d,J= 7.5 Hz,
2 H), 7.40-7.50 (m, 3 H), 6.80 (br s, 1 H), 5.82 (s, 1 H), 3.51 (br s, 4 H), 2.43 (br

s, 4 H), 2.27 (s, 3 H), 2.18 (s, 3 H); MS m/z 374, calcd 374 (Cy1Hy3N7+HH).
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25 di net hyl acetam de (20 nlL). 5-Methyl-2-am nopyrazol e
(2.14 g, 22.00 mmol , 1.1 94 WO 2007/ 041358

wEON 083806/ 038174 equiv), sodiumiodi de (3. 60PQgr/U0&@3S174
mmol, 1.2 equiv), and di- isopropylethylamne (4.18
m., 24.00 mmol, 1.2 equiv)_were added. The sol ution
was heated at 90 C for oveEKﬁMLE%oI ed to room
tenperature, diluted with ethyl _agetate (200 nl),
washed with saturated sodium biﬁig?mﬂate (200 nL x 3),
dried 5 and concentrated undewnTeduced pressure. The
resul ting crude product was rified with flash
chr omat ography on silica gel |usl“ng 0% 4%
met hanol / di chl or onet han a6s
yellow solid (5.51 g, 89%:
met hanol / di chl or onet hafie)y” 1H NVR (300°MHz, DMSO-d6) 6
12.13 (bre- @rmathﬂinperllﬁnagylf &-(3-dndthyl-17- ;@&z()ﬂs-yga ((EB2-
Hz, 2 H, 7.7.40-7.60 (m_4 5.95 10 s, 1
2.22 (s, 3 H: M mzplﬁblvmaﬂweamélfo“ é’@fBHlZClNSH—D
EXAI\/PLESO NNH 1 s HNN -NNNI~

6- (4- nethylplpera2|n

-yl ) - N ( 3-@@{1‘1}% %,,gtﬁép r5u1911)1 eguiv)gvas dissolved in anhydrous

( p h e n Yelt@ﬁ}%‘&ﬁlla)l 1] hm) %1@ céol@dﬂwﬁﬁ A5BRhRr B2n( I%ﬂﬁlgn Qtuminum

, equi v) di ssol ved i n anhydrous 1, 4-
d| ox ah:éir(de ﬁL)mL MOth lwmﬁhpérpﬁlzmné 6 mpol, 33 egmg2was added
I, 0550
ngfS drb %13@%%1)3{%23)1 hgh W%Q%%ngﬂép g@ Iéa r(ﬁg to room

( 10 89 tepripertur@, f%l&MrS The Zeegqtm w)as velal wdd &d andr lsigwly quenched
sol ut 'w?:ﬂ metffo 'rﬁ]g?n gatﬁ}ate:h%g%hr sglmhllgylrrr?lte e(g(g(g ll’élg,sj Wtag) added

room t enperatur concen er.r
pr essto the rEmion esixtie Tha srequltitgf swpbrmon hwds| mpidly stirred at room
to

ot ARG ER Lo P bRt Vg YRHiPR Tk SRhen wes ton gromered
i gﬂg’m){tlh: ¢thyy ?dgtagﬁé¥d|?aﬁg &, 589%e Igl&hbﬁedl(}x(r&% were dried and
NIRRT IR e AN

i|) = 755?518% mgthﬁ‘l')ol/dlzhléﬂm%ﬂﬁﬂe (aﬁbrdgd @xamﬁlesﬂ ﬁsbﬁn %ff v&hlte solid
, s
) S 6199 035 Qfememaiolgichiisrisiiangy 1 AR 400 MEL.

374 (RN &80 B, 1 1), 9.08 (s, 1 H), 7.72 (d, J = 15.9 Hz, 1 H), 7.63 (d, J

=7.2 Hz, 2 H), 7.28-7.45 (m , 3 H), 6.92 (d, J = 15.9 Hz, 1 H), 6.62 (br s, 1 H),

20 5.95(s, 1 H), 3.56 (brs, 4 H), 2.45 (brs, 4 H), 2.26 (s, 3 H), 2.20 (s, 3 H); MS m/z
376, caled 376 (CoyHasN+H).

Example 31 was also made via Scheme 6 as described below.
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WD 2007/ 041358 PCT/ US2006/ 038174 EXAMPLE 31 N-NH HN N
rNN~~ NI/

we2qpdomsshyl pi perazi n-1-yl) - N (3-net hyl -1 H pyreeDUsHog038174
)-2-[(E)-2- phenylvinyl]pyrimdin-4-amne 5 Exanple
30 (2.54 g, 6.80 mol, 1 ew % di ssol ved in
anhydrous tetrahydrofuran Rﬁﬁ &nd cooled with an
i ce-water bath. Lithiumalum nuq_npydride (5.61 ni,
1.0 Min tetrahydrofuran, 5.61 0. 83 equiv) was
added dropwise with rapid stiNTI¥Yg. The sol uti on was
stirred fromO Cto room 10 teRperture 12 hours.
The reaction was cooled to O |C gnd- sl quenched
with nmethanol (5 nL). S g Rpot assi um
tartrate (500 nL) was a d\% to the reaction m xture.
The resul ting suspensi®n s rapidly stirred at room
t enper at ur @(%nieﬂulylpqnemlzmal—y]}@ﬁ-@tlhﬂhylvmpﬁbioais%)dz
solution was then extr d Wi t h. et%’)f/‘ acetate (100
nL x 5). The conbi ned? 3’818%1‘181 M3 and 15

coficentrated under reduced pressure. Flash

chr omat ogr aphy .o lic el th 0%-8%

net hanol / dﬁgﬁpder g%é'{g 3) é’&as@%ﬂlﬁ%lnﬁhyé§ceéﬁe/methan°1
of f - w:1,ev/s0l.5mLY ulige (@@%mL)%ndoLl%@lal( 4 @atyst (OO mg) were
met hanol /.dj chI oronet hane); 'H NWVR (300 BI\/B %

S 11 8 eflb essuspfn%m was @fgga(sge Vllt}‘_b\ydrogely gn(t Eppld\ljy—st@dgmder an

Hz, lh&ﬁrogeﬁ a@lﬁosfgﬂirgh afm) ffo? oﬁmg@t e ca%al?s% “Whs ﬁi‘)e{emogf With a
H)IQS Exgall %elp;ﬁ pad3 The ﬁkt@;e \gas q)nﬂantratzd,_ar (}@rreagduemasopunﬁed with

25 e =it 308 LAl s
descr Msganeldichio rom@@nm 200G [Eyampls $32PGT AUSEDOIE10S8d 732 mg,
EXAVPRS 32k, 0Ms N mettbiMichloromethane); 'H NMR (300 MHz, DMSO-45)
8 11.78 (brs, 1 H), 9.19 (5, 1 H), 7.38 (d, J = 7.2 Hz, 2 H), 7.15-7.30 (m, 3 H),
15 6.77(d,J=12.5Hz, 1 H), 6.50 (br's, 1 H), 6.36 (d, J = 12.5 Hz, 1 H), 5.74 (s, |
H), 3.35-3.50 (m, 4 H), 2.65-2.80 (m, 4 H), 2.56 (s, 3 H), 2.13 (s, 3 H); LRMS m/z

376, calcd 376 (Co HasN,A+H).

EXAMPLE 33
Cl

AN
N
I

20

4,6-dichloro-2-[(E)-2-phenylvinyllpyrimidine

To a rapidly stirred suspension of Rieke Mg (4.81 g, 200 mmol, 1.5 equiv)
in tetrahydrofuran under nitrogen was added a tetrahydrofuran solution of B-
25  bromostyrene (mixture of cis and trans, 29.00 g, 160 mmol, 1.2 equiv) dropwise
in such a rate that the reaction temperature was maintained between 40-60 °C
throughout the entire addition process. After the addition, the resulting deep-red
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rN
6- (4- net hyl pi perazin-1-yl)-N(3-nethyl -1 H pyrazol - 5-yl

WO 207[0§18%8 2- phenyl vi nyl ] pyri m di n-4-am ne 5 BXBEDPL086/038174
30 (38 ng, 0.10 nmol) was dissolved in ethyl
acet at e/ net ha 1, viv, 1.5 . .Quinol.ine (0, )
ey eI BEoRin kratdicoigy 30.aNREs i alpwiadded via a
SUS peaGibReniBd néi:@IeQﬁﬁSaeg)oWdt oy rt&ﬂlﬁ?dr@ﬁ%nr s%ﬁftlgh ¥f Example
stirred under an %/)lro gen at nosphere atm f

over n? §30.00 e 832cmmal.  savinhwithin 6 @n@de% e ma@twnazvai gtirred from
smal | 2@95 th ?oorﬁ?g:m HA ré gJ Wh%hl% Y%edS8 nﬁf‘f@ " ?L?] n?lﬂaq with the

the residue was preparati vé
ch$ onénolgglsap&d}iltmn sﬁ I1| Nahgcbb(:hlmcn gcmO%)O mL). The m1xture was

rrEt hago%tcén%a% lap {oggggﬁggﬁu%g@g& rﬁﬁlc%i( Q‘g&t“f@% efiPacR with ethyl

rret hametated (0] oEpnBlichathgl) acelatt MyR (36 Gepdrimed, DMt G)ith 1 N

8 11.
)%)rcgc?ﬂ‘fmi gc (g%() 161% % &Eléd fgd_%()n??ltr(aged(ujlder ri%ucgg pfpssure.
1 Tlﬁe &Odd trodsct whs Ipprifidel 8h (lash chremat@arfphizon sllidd)gel with 0-
4
3 A BstpLacelpieipsans d yefigitpoly s afiinyedow sol{ U 2p ero:
376 ( KearistddH BEOEFIR - 0 BXAIYR ety BadetafelheRhne FIM N2 2051, ¢aled@51 (C1oHs.

4, 6- d{: 1Ql%[o 2-[(B)-2-phenyl vinyl Jpyrimdine To a
rapid § )rred suspension of Rieke My (4.81 g, 200

mol, 1.5 Bahbk)33 wal alse byriygeddid! Saﬁbn&émia@rmdiéaftéd%ﬁﬁv
was added a tetrahydrofuran solution of

bronostyrene (m xture of cis and trans, 29. OO g, 160

mpl, 1.2 equiv) dropw se gkAmMGnBA rate that the
reaction tenperature was mai ntai ned between 40-60 C

t hroughout the entire additiof-Pflocess. After the
addition, the resulting deep: ! 7 WD 2007/ 041358
PCT/ US2006/ 038174 sol uti on s stirred at room
tenperature for 30 m nutes f slowy added via a

doubl e- ended needl e into alc (-20 O
t et rahydr of uran sol uti or'of "%33%7 (30.00 g, 132
mml, 1 equiv) wthin 45 m nutes reacti on was
ool e P T Ee A e Dy + Ry b SRy e 4 amine
addition of 1 N hydrochloric acid (200 nm.). The
m xture V\%(ample 33 (14.20 g, 56.55 mmol, 1 equiv) was dissolved in anhydrous
20  dimethylacetamide (100 mL). 5-Methyl-3-aminopyrazole (6.60 g, 68.00 mmol,
1.2 equiv), sodium iodide (12.70 g, 84.73 mmol, 1.5 equiv), and di-
isopropylethylamine (14.76 mL, 84.73 mmol, 1.5 equiv) were added. The solution
was stirred at 90 °C for 12 hours, cooled to room temperature, diluted with ethyl
acetate (500 mL), washed with water (500 mL x 1), saturated sodium bicarbonate
25 (200 mL x 3), and brine (100 mL x 1), dried, and concentrated under reduced
pressure. The resulting semi-solid was suspended in minimum dichloromethane
(15 mL) with rapid swirling, and the fine precipitates were collected by filtration,
washed with dichloromethane/hexane (1:1, v/v, 10 mL x 4), and dried under high
vacuum for overnight to yield Example 34 as an off-white solid (8.75 g, 50%,
30  trans only): Ry 0.75 (10% methanol/dichloromethane); 'H NMR (300 MHz,
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concentrated at room tenperature under reduced
pressure and extracted with ethyl acetate (500 niL).

wab@7eitsgs acetate | ayer was separated, washedP@i/Uk2026/088174

hydrochlorig acgd (200 nm. x 3), dried, and

E??Sﬁﬁﬁﬁ&)ﬁﬁ&zﬁf@ﬁ& fwe&éﬁﬁsi‘ﬁﬁ%ddﬁoiz Gy B 7.73 0. =
0%

ot 382 T A0 Db B L GHOSHATS 0.1 9

t r ansB &i)MS 422412, Ea‘lchBIQQC(aﬂ%Cﬁﬂﬁﬂ. acet at e/ hexane); M

a1 so_synt AEGTPEEAN s SRR B N A BBt

EXAWPLE 34 WNH 1 ~ HN N CI N 6-chloro-N-(3

-methyl -1 Hpyrazol -5 -yl)- % 215,48%) phenyl vi nyl ]
pyrimdin-4-am ne Exanple g, 56.55 mmol, 1
equi v) was dissolved in anhydroysNH20

di met hyl acet am de (100 ni). 5- Wt\?‘l— 3- am nopyrazol e
(6.60 g, 68.00 mmol, 1.2 equi odi um i odi de (12.70
g, 84.73 mmol, 1.5 equiv), anegi- isopropylethylam ne
(14.76 nL, 84.73 mmol, 1.5 equiy) were added. The
solution was stirred até(%\n NorA rs, cooled to
roomtenperature, dilutgd with ethyl etate (500
m.), washed with water” (500 nL x 1), saturated sodi um
bi car bon at69(42156t(1)ﬂﬁ'®emzimd -38)-N (Amabtiyi-l Hepytdz0BS5-31)-2d (B))2-
dried, and concentr at S ressure. The
resulting sem-solid S ?{]%‘ﬁ‘g‘?g%‘pa mﬁn I mum

dilehl or omet hane (15 nl) VVI th rapid swirli ng and the

fine precifitate ect ef b Itr
heron v iialplecss VETCs OB o RS ) e\ét"f yas i gpTvell g J4-dioxane
4), a(ld dil)edNMetkylpipeghine v acieunmi pr37030er minght 1150 equiv), 4-

5% ¢ aimetihngactoniie " Ta T 1ab 155 el (808° Buif e ai
met hapeprbsiiaiy1an@ees. bane) 40.060mMMR {.804hiNHzZere a@fdWe solution
E§9 79_821%%’1?%g ECTéqu%Z Ogégggélgg%%g&te@p%rémrzeg arsfl\sgcoexaentrated
\Illg iuﬂdeﬁ?educ?ed"ﬁressﬁe 3ﬁle7reﬁglée£ m(lssﬂurffﬁed I_v|\)71thof7asﬁ @hro%a’:clo%?apﬂy on
cal cdSIBqazge(l eilea%nffé’l resftianol/dishigrpmethane tegivesExagple 31 as a light-
synt hegiogedny (R 56N 88%): Ex@mplenty &L At BRIRWzed Pia Scheme 6 as

indicated below. All analytical data were identical to those of Example 31

20  prepared by the alternate routes described.
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EXAMPLE 35 WNH 1 HN ~N rN N
6- (4- net hyl pi perazin-1-yl)-N(3-nethyl -1 H pyrazol - 5-yl

w0 207j0§B¥5s 2 phenyl vi nyl ] pyrim di n-4-am ne 10 BXBEDPL086/038174

34 (7.79 g, 25.00 nmmol, 1 equiv) was dissolved in

1, 4-di oxane (15 nL). N—Nb zine (4.16 m,
37.50 mmol, 1.5 equiv), Egﬁh@@ﬁ@&§n1nopyridine (0. 15
g, 1.25 nmol, 0.05 eqU|v¢ and di - isopropyl et hyl am ne
(6.97 m, 40.00 mmol, 1.5 equiv) were added. The
solution 15 was stirMe® at”10p C for 48 hours, cool ed
to roomtenperature, and cepcenira Qrhder reduced
pressure. The residue was purifie |mﬁ h flash

chromat ography on silica gel usingyo-38¥
nethanolldlchloronethane to give Example 31 as a
light- yellow soli 38 was_ al so
synt hesi zed "(ﬁﬂﬁ’?é’c{ﬂ@‘ '(36S da‘gydr?’ﬁ’(ﬁ e%%&%w&%e%qm
anal ytical data were identical to those of Exanple 31
20 prepared by the alternate routes described. 99 WO

2097/ 04135ﬁ> MM@%M@%@ IfdolfwaMVIdEd 86ormy1-Béebid abl methyl

4 [ ( Esstez Q’ §9 B dﬁ 9 aresly, followed by phrsHging i hinly 9812 gped)-5 The
To EXaanldd mixfufe Was hbde®9t W )or‘fﬁx%ué? ged 6eaahon4%1x%e was then

4-fornyl -benzolic acid neth ester
ol ) cdoddd| towesah teynperifyes dndi rrmha(n!lzb(lﬁmlL)Q@s gddedifollgwed Plyaliethyl

react Ly Kjldét HfLZ W%e h%o%"degbtéih?c?guag Pﬁéreé‘ a{ﬁﬁ“&%sheg NGith 5%

reacti on Xt ur
ah®l nydneohbiric (agid tmtjforvl@saran@@@ (2.01g). o%éwvﬂy (4@10 éﬂHgl,IDMSO ds):

vashed S O S35 20-55 dPochors Rhaira s 5Hal Port Slampie 410,

36 (23.88@)3H). H NVR (400 Mz, DVSO- d6):

EXAMPLE 36A
0
MeO
pZ IN\ Cl
N~ NO,
15 Cl

methyl 4-[(E)-2-(3,5-dichloro-4-nitrophenyl)vinyl|benzoate

Example 36 (6 g, 19.8 mmol) was treated with phosphorous oxychloride
(21 mL, 229 mmol) followed by drop-wise addition of diethylaniline (9.5 mL,
20 59.6 mmol). The reaction mixture was heated to 80 °C overnight. The reaction
mixture was then poured into crushed ice and the resulting solid collected and
dried. The compound was then purified by column chromatography. 10% ethyl
acetate:hexane was used as the eluent to give Example 36A (1.7 g). 'H NMR
(400 MHz, CDCI3): & 8.0-8.2 (m, 3H), 7.70 (m, 2H), 7.47 (d, 2H, J= 8Hz), 7.22

25 (d, 1H, /= 16.4Hz), 3.95(s, 3H).
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5 8.3 (br, 1H), 8.0-8.2 (m 311), 7.4 (d, 2H, J= 8Hz),
6.9 (d, 1H J= 16.4Hz), 3.88(s, 3H). EXAMPLE 36A O

wor@7MIs8 CI N NO2 15 C nethyl 4.-[(E)- 2-(3PCT/US2006/038174

5-di chl oro-4-ni trophenyl ) vi nyl ] benzoate Exanple 36 (6

g, 19.8 mml) was treated w th phosphorous oxychl oride

(21 m., 229 mmol) foll owed by drop-w se addition of

diethylaniline (9.5 nL, 2 ). The reaction

m xture was heated to 80 co%’g%?‘ﬁ’ﬁg%. The reaction

m xture was then poured ©Onto crushed ice and the

resulting solid collected dried. The conpound was

then purified by col MA? ch ht ogr aphy. 10% et hyl

acet at e: hexane was used as thesgfue @ give Exanple

36A (1.7 g). 1H NMR (400 MHz, CDGI3)1 5 8.0-8.2 (m

311), 7.70 (m 2H), 7.47 (d, 2H, J=Y8HANQ: 7.22 25 (d,

1H, J 16.4Hz), 3.95(s, 3H). 100 WOHAQQZ{ 041358

PCT/ US2006/ 038174 EXAMPLE 37 0 MO i N/ N

H\W I \Y N-NH nethyl 4-((E)-2- ~NH

{ 4- chl or 0- GrelifyBa @h BYl4-dnldr B [ @ZAL A= M- H AP I8y Rmo]-5-

nitropyrimdin-2-yl}vinyl)benzoate To a solution of

Exanpl e 36A (1.55 g, nideopgrimidsl-3-yllninyBeenaeajeir of ur an (30

m.) was added triethylamne (1.1 nL, 7.9 mol) under

nitrogen atnosphere at roomtenperature (30 C). After

15 mi nut es ToB-sahtine oDExamphe /3640 (i 7z d 39 ! il Biralydrofuran (30

4. 39 [ ad . r (

dr ap- V'}V}Iﬁ?e‘)/at\soﬂltd%cg Hregrg%:’a?rl[ugé; H.laﬂlL, %’9 1{{111?12)1) Wﬁ&erqgtgoeg%n atmosphere at
room temperature (30 °C). After 15 minutes, 5-amino-2-methyl-pyrazzole (426

10 mg, 439 mmol) in tetrahydrofuran (10 mL) was added drop-wise to the reaction
mixture. After 5 hours the reaction mixture was evaporated to dryness. The solid
obtained was triturated with ethyl acetate and hexane to obtain Example 37 (1.8
g). 'HNMR (400 MHz, DMSO-dg): & 12.1 (br, 1H), 9.75 (br, 1H), 8.08 (m, 3H),
7.69 (d, 1H, J= 8.4Hz), 7.13 (d, 1H, J= 16Hz), 6.66 (s, 1H), 3.94 (s, 3H), 2.17 (s,

15 3H). MS (n/z) 415 M + 1).

EXAMPLE 38

MeO ,/\N/

methyl 4-((E)-2-{4-(4-methylpiperazin-1-yl)-6-[(3-methyl-1H-pyrazol-5-
20 yl)amino]-5-nitropyrimidin-2-y1} vinyl)benzoate

To a solution of Example 37 (2.0 g, 4.83 mmol) in tetrahydrofuran (30
mL) was added triethylamine (1.0 mL, 7.3 mmol) under nitrogen atmosphere at

room temperature (30 °C). After 15 min, N-methylpiperazine (483 mg, 4.83
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m xture. After 5 hours the reaction m xture was
evaporated to dryness. The solid obtained was

wo poovionsted with et hyl acetate and hexane to OPCHIR2006/038174
Exanple 37 (1.8 g). "H NWR (400 MHz, DI\/SOd6) 6 12.1
br, 1H, .

.( | = 8“‘5?9})) n t@ﬁfai%gf(?@mn}l_&lo “?Q Wé#@j‘eda @'r)owqesto ﬂlﬂ—ECﬂCt@HQQleTC

(S’ 3N}ter 35117011933 the 1&5-10&(5'10 mu?@e(\,%sz L\aaﬁéra{em%) dnr%%wﬂl‘-}g solid

4 (( Eybtgmed was tnturated W1th ethyl acetate and hexane to obtam Example 38 (2.2
{4- (45

50 yi Para noy S B oo conpt SRy PR SRELC Lo i
a Sol pare @xampbBSa(ﬂﬁﬂ)mg)B? I{EIVR ¢1004VIH3, PMSIO)dg):rd 10.53 (br, 1H),

eSO IR L BT o B

t errpeB ata(s, 48Y) 20m, Ai), 28(s1BN)NR.09(sHYE MBS/ (#pE)pIF0 @i -nE)
(483 ng, 4.83 101 WD 2007/041358 PCT/ US2006/ 038174
mmol) in tetrahydrofuran (10 nL) was added drop-w se
to the reaction mxture. AxAPIE 3 hours, the
reaction m xture was evaporated to dryness. The solid
obtained was trituratediwith ethyl acetate and hexane
to obtain Exanpl e 3§e6Z. ). A 500 ;;gg\qj/the crude
conpound was purified by aratiye N'F;I?to give 5
pure Exanple 38 (150ny). A0 DMSO-d6): b
10.53 (br, 1H), 10.00 (br, 1H), 1(m 5H), 7.4
(m IH J= 16 Hz), 6.75 (s, 1H), 3188 (8, 3H),
3.0-3.2(m 4H), 2.9(m 4H), 2.3(s, WOQ(S 3H).
(m z) 479(M+ 1) EXAMPLE 39 O HN N NI N/

HN " | N- NH
methyl 4- ((E)—2 {5-am1no-4 (4-methylpiperazin-1-yl)-6-[(3-methyl-1H-pyrazol-5-

ylamino]-pyrimidin-2-yl1} vinyl)benzoate

Tin (II) chloride dihydrate (1.0 g, 4.4 mmol) was dissolved in conc.

15  hydrochloric acid (1 mL, 9.04 mmol). The reaction mixture was stirred for 10

minutes and was then cooled to <10 °C. Example 38 (250 mg, 0.52 mmol) in

methanol (20 mL) was added drop-wise to the reaction mixture. The cooling was

removed and the reaction was stirred overnight. The reaction mixture was

evaporated to 1/3™ volume then diluted with 40 mL of ethyl acetate. A solution of

20  IN NaOH (20 mL) was added to the reaction mixture. The organic layer was then

separated, dried and evaporated under reduced pressure. The crude solid obtained

was then purified by preparative HPLC to give 30mg of Example 39. 'H NMR

(400 MHz, DMSO-dg) & 9.89 (br, 1H), 8.93(br, 1H), 7.96(d, 2H, J/=8Hz), 7.77(d,

2H, J= 8Hz), 7.57(d, 1H, J= 16Hz), 7.24(br, 1H), 7.17(d, 1H, J=16Hz), 7.11(br,

25  1H), 6.99(br, 1H), 6.58(s, 1H), 3.88 (s, 3H), 3.1-3.8 (m, 8H), 2.88 (s, 3H), 2.31 (s,
3H). MS (mn/z) 449 (M +1).
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met hyl 4-((E)-2- {
5-am no- 4- (4- net hyl pi perazin-1-yl)-6-[ (3 -nethyl -

wo bboppu 2ol - 5- yl ) am no] - pyri mdi n-2-yl} vinyl pOEPDmas/@38174
Tin (11) chloride dihydrate (1.0 g, 4.4 mvol) was
di ssolved in conc. 1 lori | 1 nL 9. 04
mmol ). The reaction ngm%&&s%&ﬁ Mdﬁr
mnutes and was then cooled to <}JGyC. Exarrpl e 38 (250
ng, 0.52 mmol) in nethanol (20{@4@5 added
drop-wi se to the reaction m xHNTf e The cool i ng was
renoved and the reaction was irred overnight. The
reaction m xture was evapor [te to 113" d vol unme then
diluted with 40 nL of et G xsol ution of 20
IN NaOH (20 nL) was add the reac m xture. The
organic |ayer was then” s parat ed, drigd and
evapor ayrgletsis ol ér(4md1ylm¢brarznessl)ﬂ\é(3 -ohétylCYAgprasodsiyd)-2-[(F)-2-

obtai ned was the by. preparative HPLC to
gi ve 30ng of Exan%i? R}L@ hﬁﬁ‘"ﬂlﬁ}ﬁ‘{ ’ﬁ E O-d6) S
9.89 (br, 1H), 8.93(br, 1H), 7. 96(d 2H J 8Hz) ,

¢ 77 d, J= 8 7. 2a(br
( 7 17( glbll \']_&% 6 g%eraY 7neﬂ§{16? (\}efgnllf b(bveg S;?’b rScheme 6,

1H) 6. cSﬂi(r&rmﬂH)avaﬁab&S clrfamdidrile 3(78 \ﬁsimﬁ% i a%ﬁydrous

3
(2007/ o&‘il%‘%“g éd%ibgé‘g 5%90(%% f%‘*&n@@%@ 991ymal, §C$<ENET1@‘: clear
N- NH  tblutidh otithinéd W5 HobRE t$—€ and dry HC gas was gently bubbled for 2

) 1577 (e R P e f i e oSS Hbmes & 0°C,

5 Fol | awig éfhiBie GERBSRMiINRE", V&
Schene ,6 mcomTeer ci all -lavalﬁg‘gclyeg g’?ﬁﬁghﬁiﬁ%?@ 5%?7(86(3 gm);
was di sEOPGE Do) 1163 (AFhdsy, T.9841Y, didc- 16.2Hz), 7.73-

absol utﬂquHa;ﬁyh 0(1?(8171, &= dﬁ—izgr@%éézﬁcﬁth @E@%'-eé‘ﬁﬂz) 0-

sol uti on obt ai ned was’ cool e
was gertiy imidstst HE1 st (00gDichethamo! 45Q0er]) Was cnolecheo 0°C and a

r qgct ' %ﬂ%& &)hlﬂ]}%ﬁ?)ﬁtdpy §rﬁ§nn1%39%s1tntl THED, SfOomoIé5 NOM5S1  The

kup o e ‘r eact ur e provi
O et hy ITmK‘mediaﬁtSEStlF@ atgadrh tqndi@titgafar 12 HoMYRTHR Az , was worked

DVBO- DG} %ciﬂ%gﬁg’ 1r(té-)med1$§e211(8§ %%}81@51\1?%@% 2BRs0-pg: 932

(2H, q) (2H..bs}k 8(8IH2HS bs),JEIB(124d) J =Q6. 28R y.62- M este nbiCh.81 (1H,
sal t (%Oﬁg)lﬁbﬁz)efvf#aﬂﬁl(ngoﬁ/oonﬂ*) was cooled to OC and a

20 Intermediate-1 (80g) in methanol (80ml) had dimethyl malonate (80ml,

l.1eq) added to it at room temperature. The mixture was cooled to 0°C and

NaOCH3 (44g, 4.4eq) was added slowly over 10 minutes. The light yellow-

white solution was heated to 90°C and refluxed for 4 hours. Work up provided

intermediate-2 (70g, 60%); 'H-NMR (200MHz, DMSO-Dg): 11.62 (2H, bs),

25 7.87 (1H, d, J=16.2Hz), 7.60-7.41 (5H, m), 6.85 (1H, d, J=16.2Hz), 5.22 (1H,
s); M+ 215 (100%, m/z).

Intermediate-2 (70g) was slowly added in portions to 600 ml of POCI,.

The mixture was stirred for 4-6 hrs at 100°C. The reaction mixture was

concentrated under reduced pressure at 60°C until dryness. Work up gave
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15 net hanol solution of dry ammonia (204 m, 7N, 0.30
nol ) was added. The mxture was stirred at room

wo ewpesssaire for 12 hours. The m xture was Wor REDUS2006/038174
to provide inter msdl ate 1 (80g, 89%; 'H NVR (200MHz,

D hirminet b il (e vaxséaﬁ&i%*aﬁ E
16. 2Hz) s o, ?é@ &g%ﬁ% 45”722)1 (520n), Npezsmbdzﬁ L SCIDOLDA).

i n met han d di methyl mal onate (80
1.1eq) addBulatsolutien af inteomedistedp@Pat U228 Trvle) H %tluﬂr@us DMA

was C°?Ao%gnl)t%Ogde%@meéﬁ?%ﬂﬁ?épéﬁa?olegﬁ“ﬁ% 0u8mdfidRd (6233¢,

sl ow y‘over n nut es
sof ut i orlvamld)end BIPHA)(SQ@,G 4fuioh) efd g adxtflmrwadi Shu@d at. 90°C for

0oL 5o ed LSRR ol 5y O gl e, 57

J=16. 2Mz)NMR.(BMEA DNISGIDs):ni2, 1261 B5s) 10H18 (LH, B TRDME) d, J =

5. 22 : 21 009 _ i ate-
Crom \ da2mg) 5 Bumbd i She 4B ek oty 22 (.
The m %k g1 (BE sEMF 3EA100%, zp hrs at 1OOCOI Thg

reaction m xture was oncetrat r .reduce

pA@ssure atutewmediziedi( Poé 5\~*T“’1V‘?/£1“1<ka é?g)eraf% ({9 i) and
2007/ 041@%5@ aPﬁB‘@%&OD%% BWhk hlﬁbﬁﬂ B@thﬁkzﬁmﬁ frdded the target
85% H NVR gZOO

Lo, i b sm i ) HNMRCHMiE PMIC-Da 1583 (Ui 9, 918
252. 9 ilﬁos‘;{oﬁd A}, d.1P=36. QH%?UWBQI(QI-me)' muwrﬁsctsatﬁ)%m (1H 4,
(70g, Z in anh é rous DVA S‘&{ was added

5 ot i~ GGG 5obe. D805 bSBEHEL ok T41 KiH - 252 G
(§2. 33% 250&3@1:?4@i Rk €) (93N, gLPEﬁT(M%m& €St 0. @%Q!‘FA in

tha m XPure irred at tor .

chr omatAsgtoajitiic end Ol YoTF Adn Watergidvaer S&ﬁ%@rﬂ& % 676%@@““ 5.0u).
57%; 1H NWVR (200MHz, DMSO D6): 12.12 (1H, s), 10.18
(1H, s), 7.83 (1H, d, J = 16.2Hz), 7.71 (3H, m,
7.45-7.33 (3H, m, 7.12 (1HXANPUE4916. 2Hz), 6.22 (1H,
bs), 2.21 (311, s); M+ 312 (10(%\(9 41z). 10

I nternmedi ate-4 (50g9) was dissol Ln N-methyl

pi perazine (150 m) and hea 110C for 1 hour.
Wrk up and crystallization OVI ded the target

Exanpl e (25g, 41.49%: 1H-N OMHz, DVBO-D6): 11.92
(111, s), 9.18 (1H )~ = 16.2Hz), 7.62
(2H, m), 7.41-7.35 (31 vr6rp 91( , J= 16. 2Hz),
6.61 (1H, bs), 6.01 (1’ s), 3.57 . 2.41 (4H,

m, 2.22 (3Ha-chrosymyl)-R-(BMhetdHH-psrazol- Bilaué:(z( Q@nhyifpepriting-

RT 24.36ni n, G adient, 0. ¥yPading-amkeetonitril e and

0. 1% FA in Water, HyperS|I BDS C- 18, 4.6x150mm 5. 0u).
MPLE 49 '

Example 49 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials 3-(4-
chlorophenyl)acrylonitrile, 5-methyl-1H-pyrazole-3-amine, and 1-
methylpiperazine. Structure of the target was confirmed by 'H-NMR. The 'H-

25 NMR is attached.
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NNNH 1 ~ NNN N/ \ ocl
2-(4-chlorostyryl)-N(5-nethyl -1
WoRWyH0aB68 - 3-yl ) - 6- (4- net hyl pi perazi n-1- PCT/US2006/038174

yl)pyrimdin-4-amne 20 Exanple 49 was synthesi zed

via Schene 6 according to t ﬂjﬁrs\l schenme provi ded

above wth the appropriate a materials 3-(4-

chl orophenyl )acrylonitrile, y-NH

5-net hyl - | H pyr azol e- 3- am ne,j/ 1- nmet hyl pi per azi ne.

Structure of the target wadsN'confirnmed by 'H NVR The

1H 25 NMR is attached. 10 W) 2007/ 041358

PCT/ US2006/ 038174 EXAMPLE|50i NNNH HN rN N1 /
ng’\{('?) met hyl - 1

OCH3 N OCH3 2-(3,5-
H-pyrazol -3-yl)- N _J

6- (4- net hyl pi perazin-1-yl ) pyri m di n}{4-am ne Exanpl e 50
was synt hesi zed via Scheme 6 accordPRlsto the general

5 schene provi da,sdoatiexydtyin-N-{3encayprroptdzaitaeey)st art i ng
materi al s 3- (3, 5- HémethMeirgpaiehyleyiedinf-emineri | e,

5-net hyl -1 H pyrazol e- 3-am ne, and 1-nethyl -

pi perazine. Structure of the target was confirned by

"H- NVR  ThExabipld\¥R was syathesicdiedia SchemXAdvRdordifg th-thdH general

1 E' N scheme provided above with the appropriate starting materials 3-(3,5-

dimethoxyphenyl)acrylonitrile, 5-methyl-1H-pyrazole-3-amine, and 1-methyl-
piperazine. Structure of the target was confirmed by '"H-NMR. The 'H-NMR is
attached.

10 EXAMPLE 60
N—NH

[y
HN

f\N
(\N \Nl Z 0.
\ /

N

2-((E)-2-(furan-2-yl)vinyl)-N-(5-methyl-1H-pyrazol-3-yl)-
6-(4-methylpiperazin-1-yl)pyrimidin-4-amine

Example 60 was synthesized via Scheme 6 according to the general

scheme provided above with the appropriate starting materials 3-(furan-2-

15 yDacrylonitrile,  5-methyl-1H-pyrazole-3-amine, and 1-methylpiperazine.
Structure of the target was confirmed by 'H-NMR. The 'H-NMR is attached.
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N I NNJO N
2-((B)-2-(furan-2-yl)vinyl)-N(5-nmethyl -1

woR@ynasss - 3-yl ) - PCT/US2006/038174
6- (4- et hyl pi perazin-1-yl)pyrimdin-4-anm ne Exanple
60 was synt hesi zed via Sche cording to the
general schene provided ab PLE Ghe appropriate
starting materials 3-(furan-2- [Yacrylonitrile,
5- net hyl - 1H pyr azol e- 3- ami ne, dA= net hyl pi per azi ne.
Structure of the target was firmed by 1H NVR The
1H-NMR is attached. 105 WO 2/@7‘1\1041358
PCT/ US2006/ 038174 EXAMPLE. 64} H. .1 HN N NN of
N- (5- met hyl - 1 N™ "N™ ™7
H-pyrazol-3-y|)-6-nDrph6kLHo-2-styryl i m di n-4-anine
Exanpl e 64 M- NYE 5y r 2808 M)LeAmSPEHOBIEE: - RAlRL40Bnide0
t he general mg scmrrewpr ovi%?ed igg)ve V\A&){rﬁ&?he e
appropri at tdan ' of ktrila: 5
nmet hyl - | H %ﬁ%@gl 6e4- %—ag?h&ﬁg%ﬂgﬁ d‘gdrrln?rrap ol Fné%cglg%nrgu@t t&‘F egenmll
of 3t hechamegarpvidedsaboye miththeeabptopridtel skl MiterialHeiNhRdndtrile, 5-

attac ExA 66 N I N
| SN B8 o by o, Nyl of e e
H pyr aeofimBdpy) HNMRy The F-NMR o atteshed.6- di ani ne

Exanpl e 66 was synt hesi zed via Schene 6 according to

the general schene provid ith the
appropriate starting nater?%ﬁ‘gﬁy" nitrile, 5-
met hyl - | H pyrazol e- 3-ani ne, and

N1, N1-di et hyl et hane- 1|, 2-di am ﬁMct ure

Z N

e
/N\,/\H \N/L\%%T::j

10 N*(2«(dimethylamino)ethyl)-Ne-(5-methyl-1H-pyrazol-3-yi)-2-styrylpyrimidine-4,6-diamine

Example 66 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials cinnamonitrile, 5-
methyl-1H-pyrazole-3-amine, and NI,Nl-dimetherthane-l,2-diamine. Structure

15  of the target was confirmed by 'H-NMR. The 'H-NMR is attached.

EXAMPLE 67
N—NH

N-(5-methyi-1H-pyrazol-3-yl)-6-(piperidin-1-yl)-2-styrylpyrimidin-4-amine
20

Example 67 was synthesized via Scheme 6 according to the general

scheme provided above with the appropriate starting materials cinnamonitrile, 5-
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15 of the target was confirmed by 1H NVR The 1H NWR

is attached. EXAMPLE 67 N-NH HN1 N GNNjI-/O
wWOR(BHmsthy| - 1 PCT/US2006/038174

H pyrazol -3-yi)-6-(piperidin-1-yl)-2-styryl pyrimdin-4

-am ne 20 Exanple 67 was synthesized via Schenme 6

accor dneflyltlsl-pyrezolferamine, and hpiperidincovi Staicihab oofe the thrget was

t he ap 113t @S t g Lal s .ci.nnanonitrile, 5-

106 V0 IgG Aoy TR BT PO LEBhE st

nmet hyl -1 H pyrazol e-3-am ne, and piperidine. Structure

of the target was confirneEXAMPLB-IVR The "H NWR i s

attached. EXAMPLE 69 N-NH | HN NN

6- (2- (di net hyl ami no) et hoxy) - N- ( 5;@;>hy| - 1H pyrazol - 3-y
)-2-styryl pyrimdin-4-am ne anpl e 69 was

synt hesi zed via Schene 6 accor to the general

schene provi ded above V\{jth the appropriate starting

material s ci nnanoni t rife50nBhyt=]

H pyrazol e- 3-am ne, and (2-dinethyl)a et hanol .

Struct ugg,. . gonfirned by - H N ,

Tha 1 RS Eind B iR B g R e e

NO.N O _N(5-nethyl-1 : ,

H pyrazol - E}-‘Vﬁ@‘? g ( %Wﬁ%ﬂsgﬁq f%ﬁﬁF&ﬁ“ﬁePé‘fF?@T&‘P) the _general

tyryl pylent® povided DOV@itH theEppopligte bt AN NG LR itrile, 5-

Vi a Sch(%hmf 1(3‘1 aCCO{ %l nng. to th gener al
methyl-1H-pyrazole-3-antine, and ‘(32— mmethyl)aminoethanol. Structure of the

10 target was confirmed by "H-NMR. The 'H-NMR is attached.

EXAMPLE 71
N-NH

N-(5-methyl-1H-pyrazol-3-yl)-6-(4-methylsulfonylpiperazin-1 ~yl)-2-styrylpyrimidin-4-amine

15 Example 71 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials cinnamonitrile, 5-
methyl-1H-pyrazole-3-amine, and 4-methylsulfonylpiperazine. Structure of the
target was confirmed by "H-NMR. The 'H-NMR is attached.
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schene provi ded above with the appropriate starting
materials cinnanonitrile, 5-

woreaohph 3 pyr azol e- 3- am ne, and PCT/US2006/038174
4- et hyl sul f onyl pi perazine. Structure of the target
was confirmed by 'HNVR The 'H-NWR is attached. 107
WO 2007/ 041358 PCT/ US2006/ GZSMALIEYAVPLE 76 N-NH HN N
GN N N-(5-net hyl - N-NH
H pyrazol - 3-yl ) - 6- (pyrrol i di n-,]!\\))‘-z-styryl pyri m di n-
4-am ne Exanple 76 was syntHgsized via Schene 6

according to the general 5 me provi ded above with
the appropriate starting.maflerilal s _ci npnanonitrile, 5
met hyl - 1H pyr azol e- 3- an{ neéV dﬁdi ne. Structure
of the target was confi d by "HN® The "HNW is

attached. wmalhﬁJﬁ%yra% Blth-6 \M@ldlh‘MyNZMtyry‘ﬂy% binh-amink
N4- (5- et hyl -

H pyrazol [ grg in-1-yl. h

10 2-styr yﬁx rFﬁ mbglvgés %g@%%égnkﬁeé’ gn%laéc#&))l%%%g general
syht hecheme @rm®d$anmﬂ6ﬂ1acappmmﬁamgswmng mtegiarsezimi.amoniuﬂe, 5-
SCNEME P gﬁaz&ggfvar%mvg té}gt BBl P" Setofird R e "rget was
H pyr atznﬂrmecsbja “N®JR. & 'H-NMR is attached

2-(4' - et hyl pi perazin-1'-yl ) am noet hane. 15 Structure

of the target was confirrre The "HNWR i s
attached. EXAI\/PLE 82 N-NH EM{\ N HN

N4- (5- et hyl -

H pyrazol - 3- yI) N6-phenyl - pyrl m di ne- 4, 6-di am

ne 20 Exanple 82 maw ntheS|zed via Schene 6
according to the ge

NANeS

N*-(5-methyl-1H-pyrazol-3-y1)-N°-(2-(4-methylpiperazin- -1-yljethyl)-
10 2-styrylpyrimidine-4,6-diamine
Example 77 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials cinnamonitrile, 5-
methyl-1H-pyrazole-3-amine, and 2-(4’-methylpiperazin-1’-yl)-aminoethane.
15  Structure of the target was confirmed by '"H-NMR. The 'H-NMR is attached.

EXAMPLE &2
N—NH
/
HN 4

N\
N \N' =
H
N*-(5-methyl-1H-pyrazol-3-yi)-NP-phenyl-2-styrylpyrimidine-4,6-diamine

20 Example 82 was synthesized via Scheme 6 according to the general

scheme provided above with the appropriate starting materials cinnamonitrile, 5-
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schene provi ded above with the appropriate starting
materials cinnanonitrile, 5- 108 WO 2007/ 041358

weAN 083896/ 038174 mnet hyl -1 H pyr azol e- 3- am ne, PENS2006/038174
aniline. Structure of the target was confirmed by

1H NWR . Th is. att MPLE 83 WNH 1 HN
N N Rt I?gpyrazo ¢-3-amine, an it 1ne tructure of the target was confirmed

N- ( S-ythrl HRY iadak iSsiblea?- St yry! - 6- t hi onor phol i no

pyri mdi n-4-amne Exanple 83 was synthesized via
Schenme 6 according to the general scherre provi ded

above wth the appropri at e%%ﬁf material s
cinnanonitrile, 5- nethyl agol e- 3-am ne, and

t hi onor phol i ne. Structure ofmﬁé%a‘rget was 10
confirmed by 1H NVR The 'H ¥s attached. EXAMPLE

86 WNH HN F <I N HN
N4- (4-f | uor ophenyl ) - M (5- rre'ﬁy{\‘ 1

H pyrazol - 3-yl) - 2- styr di am ne 15
Exanpl e 86 was synt hes %} via Sche according to
the general schene ded above W t he

appr opr i atGsneiv- ifﬂr@’“ﬂﬁ*t%&ﬂ)rQaﬂtSSy'véﬂh'mmfﬁmliwwﬂMm%amme
nmet hyl - 1H pyrazol e- 3-anm ne, and 4-fl uoroaniline.

St ruct ur e Ezmplae83} avag synthﬂi;zed oo fSchemed 6baccoidingMa. thEhgeneral

"H NNR. t1. d. 10 V\D2007jO4 58

PCT) USOERB BT s B BPRARE T ipierial cinmamoritile, 5
methyl-1H-pyrazole-3-amine, and thiomorpholine. Structure of the target was

10 confirmed by '"H-NMR. The "H-NMR is attached.

EXAMPLE 86
N-NH

l 2
HN

QL
N \N/'\/\©
N*-(4-fluorophenyl)-Ne-(5-methyl-1H-pyrazol-3-yl)-2-styrylpyrimidine-4,6-diamine
15 Example 86 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials cinnamonitrile, 5-

methyl-1H-pyrazole-3-amine, and 4-fluoroaniline. Structure of the target was
confirmed by "H-NMR. The 'H-NMR is attached.
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\N~~N N

N4- ( 2- (di nmet hyl am no) et hyl ) - NA- et hyl - N6- (5- net hyl -1
WoR@yHNaB6S - 3-yl ) - 2-styryl pyrimdine-4, 6-di amPE@BEUS2006/038174

Exanpl e 87 was synt hesi zed via Schene 6 according to

the general 5 schene provided above with the

appropriate starting materiF{AMBLERAmonitrile, 5-

net hyl -1 H pyrazol e- 3-ani ne, and N-NH

N1, N1, N2-tri met hyl et hane- 1, 2- di am neMrruct ure of

the target was confirmed by ' H NVR™NThe 'H-NMR i s

attached. EXAMPLE 99 10 N-NH | @ N HN

N4- (t et rahydro- 2H pyran-4-\¥J Né\l- - ket hyl -
H pyrazol -3-yl)- 2-styryl pyrinidi neN4, 8£di e
Exanpl e 99 was synt hesi zed'via Schene 6 ac ing to

the general scheap, pRRYYEGH)BRMYE Mt BERRPILRFLBLS))-

starting materials ci nnamory.dyihyRmidie-45iamine

nmet hyl -1 H pyrazol e- 3-anm ne, and

tetrahydroz2H pyran-4-am.ne. Strugture of th target
was conf i ?En)éaanpg% 89I—m\sll\/ﬁmhfﬁlée I‘—’fnaNﬁ)é?eF? §taf%°6ﬁ’e1‘8%l.t° fﬁ‘b general
W05 206chefd pb@icB@HowdSRHD the ApSrbpdatd- Al maldibls dNulHonidile, 5-

I N N, ./ \ NN .HO 1-(6-(5- hyl -.1 L
H- pyr g%ﬁyl-gﬂmlﬁ-aﬁnﬁv%t yr éﬂdpyr - iy g drcamine,
4-of Sk bethd Rlgetass SonficeshyZ SNV FeNERMR is attached.
according to the general 5 schenme provided above with

the appropriate starting materials cinnanonitrile, 5-
EXAMPLE 99

10
N—NH
[y
HN

oNe:
H
N*-(tetrahyd ro-2H-pyran-4-yl)-Ne-(5-methyl-1H-pyrazol-3-yl)-
2-styrylpyrimidine-4,6-diamine
Example 99 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials cinnamonitrile, 5-

15 methyl-1H-pyrazole-3-amine, and tetrahydro-2H-pyran-4-amine. Structure of the
target was confirmed by 'H-NMR. The 'H-NMR is attached.
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nmet hyl -1 H pyrazol e- 3-am ne, and O-protected
pi peridin-4-o0l. Structure of the target was confirned
w0l The 'H NVR i s attached. EXAMPLE 10BCT/182006/038174

NNH 1/ HNN /~1 "N,N Br
2-(4-brormstyry|)-I\I—(5-rn=:;ﬂlé§_\r razol -3-yl) -

6- (4- et hyl pi perazin-1-yl mg1§y4 am ne Exanple
103 was synt hesized via Scheme & Hgcording to the
general schene provi ded abov:.?_I e appropriate

starting materials 3-(4- 15
br onophenyl ) - acrylonltrlle

5rrethyI-IH-pyrazoIe3amn hy
pi peri zine. Structure of/the t'\hr g( conf| rmed by
1IHNVMR The "HNWR is tached. 111 2007/ 041358

PCT/ US2006/ 038174 EXAMPLE 160 N-NH HN N rN N/ |\

NI/ O s{Ememfi-hapyiatoys-Nhnindy2(aryipstidiyih- -4QL/I )piperidin-4-ol
H pyrazol - 3-yl)

6- (4- met hytpihe 87 whs synﬁiemarwm&bﬁeé a@d@rdiﬁ‘% t&hﬁg&eﬁi e
160 was synt hesized via Schene 6 accordin o the

generghemaprpvided abpys, vide the aprsorriajg qtammm@atap@ip eipramanérile, 5-
st ar th0g,10my. f?frhz%he% %n(n% anld®3- ﬁ%@é\%ﬁ?ﬂ)‘éh&lﬁa@&y SR o B

5rrethy-IH- yrazol e- 3-am ne
pi pertargetieas Csufir!mdbyeH@ﬂ\’thém FH-HBVIR m@aczmchfl rmed by
IHNVR The "HHNWVR is

EXAMPLE 103
10
‘ N-NH

fKN
|
N N)\/\©\
_N
B

2-(4-bromostyryl)-N-(5-methyl-1H-pyrazol-3-yl)-
6-(4-methylpiperazin-1-y)pyrimidin-4-amine

Example 103 was synthesized via Scheme 6 according to the general

scheme provided above with the appropriate starting materials 3-(4-

1S bromophenyl)-acrylonitrile, 5-methyl-1H-pyrazole-3-amine, and 4-methyl-

piperizine. Structure of the target was confirmed by "H-NMR. The 'H-NMR is
attached.
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attached. 10 EXAMPLE 161 N-NH | HNN rNN,N O

2- (4-nmet hoxystyryl)-N(5-nethyl -1 H pyrazol -3-yl)-
wWe2qp4/omsshyl pi perazi n-1-yl ) pyri m di n-4-am ne 1BCEKS2006/638174

161 was synt hesized via Schene 6 according to the

general schene provided above with the appropriate

starting materials 3-(4- nEXAMBIIhesly! ) -acrylonitrile,

5-met hyl - I H pyrazol e- 3-am ne, and 4-net hyl -

pi perizine. Structure of theytmnget was confirnmed by

IHNVR. The "HHNMR is attaclie 112 WD 2007/ 041358

PCT/ US2006/ 038174 EXAMPLEHNG2 "NNH 1 HNN O1 1/ H

N Nd- ((furan-2-yl)nethyl)- N(S-rret hyl - 1

H pyrazol -3-yl)-2-styryl pyrim di ne-4, 6-diamne 5

Exanpl e 162 was synt fresNzeuwl Vi 6 according to

t he gener al scherre,rm;p)li ded abov g/t he

appropriate startina mat eri als 3-(4-

met hoxypheny! ) a€FyNBRYSH)-(5-methyl-1H-pyrazol-3-yi)-
5-met hyl - | H pyr a% N T e L LT (L
yl )jmst hanagi ne. Structure of the target was confirned

by>' H NVR le 1160 NjoR syathegized e dehaee Besnmpgto3he general
scheme provided above with the appropriate starting materials 3-(4-
methoxyphenyl)-acrylonitrile, 5-methyl-1H-pyrazole-3-amine, and 4-methyl-
piperizine. Structure of the target was confirmed by 'H-NMR. The 'H-NMR is
attached.
10
EXAMPLE 161
N—NH
|/
HN
Z "N
~
NN
—N
o
2-(4-methoxystyryl)-N-(5-methyl-1H-pyrazol-3-yl)-
6-(4-methylpiperazin-1-yl)pyrimidin-4-amine
15 Example 161 was synthesized via Scheme 6 according to the general

scheme provided above with the appropriate starting materials 3-(4-
methoxyphenyl)-acrylonitrile, 5-methyl-1H-pyrazole-3-amine, and 4-methyl-
piperizine. Structure of the target was confirmed by '"H-NMR. The 'H-NMR is
attached.
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NNNH HN N i ~H N N4-(2-nethoxyethyl)-N6-(5-nmethyl-1

H pyrazol - 3-yl)-2-styryl pyri m di ne-4, 6-di am ne 15
wE@mol 5863 was synt hesi zed via Schene 6 accoPdi/n§2ie038174

the general schene provi ded above with the

appropriate starting materials cinnanonitrile, 5-

met hyl - | H pyr azol e- 3- anmi neEXAMPLE 162t hoxyet hanami ne.

Structure of the target was confirnmed by 1H NVR The

1H-NWVR is attached. 113 WO 2007/ Q44858

PCT/ US2006/ 038174 EXAMPLE 164 VW HN O N

N4- ((t etrahydrofuran-2-yl)met i) -N6- (5-met hyl -1

H pyrazol -3-yl)- 2-styryipyri pdi,ne-4, 6-di am ne 5

Exanpl e 164 was synt hesbzed v] a fbchenme 6 according to

the general schene pripyyded” abovesm he

appropriate starting materi s cinna rile, 5-

R

target was_confirnped by 1H NVR .The 1H NVR i §.

at % ached. T HIG! %v@,ﬁl_syrf%ﬁeﬂldla %"B‘fnﬂfg %'caszzoré‘%ttf’ e general
Exanpkehethe Audvided AbOAUreita e |appidpiidte ORtaATSAYMAkSals 3-(4-
Compounds re testied ,{eor thej@g pot ency agai nst

r econBISHRHYPRERY B ryloRitrife, j Smgthyl- pwazsiesd-prineny png; s j(figpn-2-
t he PanMethanafind.Y BRudfird 3§ Ered@EHaY whd borfirtd by MI-NMR. The 'H-
peptide (I nvitrogen, Carlsbad, CA). Assays were

carri Mﬂé&ﬁat‘ﬁ?heﬁ-i nase assay buffer (50 mM HEPES, pH

716, 10 mM MyCl2, 5 nM EGTA, 0.05%Brij-35, 2 nM

DTT). Test conpounds were initially dissolved in DMSO

at 100X the 20 hi ghest tesEW&lﬁcéﬂtrati on, then
serially diluted to 4X test concentrations in kinase
assay buffer. Next, Aurora A (find¥ concentration

200-500 ng/ i), Z' - HN/"\/)‘“

l 7N

|
H

N*-(2-methoxyethyl)-Ne-(5-methyl-1H-pyrazol-3-yl)-2-styrylpyrimidine-4,6-diamine

15 Example 163 was synthesized via Scheme 6 according to the general
scheme provided above with the appropriate starting materials cinnamonitrile, 5-
methyl-1H-pyrazole-3-amine, and 2-methoxyethanamine. Structure of the target
was confirmed by "H-NMR. The '"H-NMR is attached.

113



Lyte Ser/ Thr 1 peptide (final concentration 2 M and
ATP (final concentration 10 M were added accordi ng
wo oooviee3smnuf act urer’' s instructions. Assays WePET/US2006/038174

carried out in half-area 96-well white pol ystyrene

assay plates (Corning, Cornjn 25 NY) in a fina

volunme of 20 |I. The reacti LEdbf owed t o proceed

for 1 h at roomtenperature in the dark, at which

poi nt the devel opnent reagentn-BHd stop reagent were

added according to the manuf r's instructions.
Coumarin (Ex. 400 cﬁnﬁmh65 nm and fluorescein
(Ex. 400 nm Em 565 Qrescence val ues were
nmeasured on a SpectraH uak Plus _pl ate reader (Tecan,
Durham NC). 114 WO 2087/ 041 US2006/ 038174 The
em ssion ratio (coumarin/fluoresc was determ ned

and used tm\;@emwrﬁarsn-_z-t/nnﬁew%ﬁ.@at}henahmpﬁ%vé.ﬁ;! on for
each wel | . I'1's” contajriyndidpetdsidaine but no " ki nase
and wel |l s contai ning a phosphopeptide control were

usgd to s 0% a 100%.phosphor yl.ati op val ues,
okpect i varyPR, N3 PRt SrRirecE sk RrdE v g gener
phospivhemé atogiled abovelvith the bpyaoiriatendtarting afaterials cinnamonitrile, 5-

Dose-re e curves of relative. Aurora A activity

ve: o, RERBITPvaRIE Samiis ph Mt SRR iy RePiiaaiis | pirucnre
(Eri t baxteiargeSaid cvafienediigr HEYMRSAME 8, NMIK)is atihalitlde 2

shows representative data for the inhibition of Aurora

A by the conpounds of this invention at a

comcentration of 100 tiM 10 Table 2 Exanple No. %

Inhibition of Aurora A 100 pM 4 91 10 100 11 98
12 100 13 93 14 98 1 ICAL BPTING 100 19 99 20

7 Biological Testing Example 1
Aurora A (Aurora 2) Inhibition Assay

15 Compounds were tested for their potency against recombinant Aurora A
(Upstate, Lake Placid, NY) using the PanVera Z’-Lyte kinase assay kit — Ser/Thr
1 peptide (Invitrogen, Carlsbad, CA). Assays were carried out in kinase assay
buffer (50 mM HEPES, pH 7.5, 10 mM MgCl,, 5 mM EGTA, 0.05% Brij-35, 2
mM DTT). Test compounds were initially dissolved in DMSO at 100X the
20  highest tested concentration, then serially diluted to 4X test concentrations in
kinase assay buffer. Next, Aurora A (final concentration 200-500 ng/mL), Z’-
Lyte Ser/Thr 1 peptide (final concentration 2 uM) and ATP (final concentration
10 pM) were added according to the manufacturer’s instructions. Assays were
catried out in half-area 96-well white polystyrene assay plates (Corning, Corning,
25 NY) in a final volume of 20 pl. The reaction was allowed to proceed for 1 h at
room temperature in the dark, at which point the development reagent and stop
reagent were added according to the manufacturer’s instructions. Coumarin (Ex.
400 nm, Em. 465 nm) and fluorescein (Ex. 400 nm, Em. 565 nm) fluorescence

values were measured on a SpectraFluor Plus plate reader (Tecan, Durham, NC).
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21 100 22 97 23 99 24 100 25 100 26 99 30 100

31 100 32 100 34 99 37 80 38 99 39 100 49 100
wG00z0P3s60 100 64 100 66 100 67 100 69 10RCT/US2006€038174

2007/ 041358 PCT/ US2006/ 038174 71 100 77 100 82 100

83 100 86 100 99 100, 100 100 103 100 d160 100 161
100 tepemistion mie (aaymarin/fluorescein) was determined and used to calculate

the percent phosphorylation for each well. Wells containing substrate but no

kinase and wells containing a phosphopeptide control were used to set 0% and

100% phosphorylation values, respectively. Typically 20-40% of the substrate

5  was phosphorylated in wells without inhibitor. Dose-response curves of relative

Aurora A activity vs. inhibitor concentration were plotted with Grafit (Erithacus
Software, Horley, Surrey, UK).

| Table 2 shows representative data for the inhibition of Aurora A by the

compounds of this invention at a concentration of 100 uM.

10
Table 2
Example No % Inhibition of
" | Aurora A @ 100 pM
4 91
10 100
11 98
12 100
13 93
14 98
15 100
17 62
18 100
19 99
20 77
21 100
22 97
23 99
24 100
25 100
26 99
30 100
31 100
32 100
34 99
37 80
38 99
39 100
49 100
50 100
60 100
64 100
66 100
67 100
69 100
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164 100 169 95 170 100 171 89 172 99 173 100

Bi ol ogi cal

ki nase (see above)

Testing Exanple 2 5 Aurora B (Aurora 1)
WO pdvloi3son Assay Assays for Aurora B ki nase i Ptii/bB100€088174

were carried out simlarly to those for Aurora A

wth the foll owi ng nodifications.

Aurora B

ki nase (BPS Bjlsci ¢nces, 199n D eg

p, CA) was

used as the enzyne,

at @ 10 ¢oncentfgpgl | on W

As 2.5

g/ mL. The ATP conce

NtTagjon wWas 50 jgy and t

e ki nase

reaction was allo

d tTOogproc

red TOI

Oﬂ O

di um

ort hovanadate (20

ciUUBU

buffer to

i nhi bit contam nati

shows dat a

for the inhibition ppunds of
this invention at 34 i M 116 WD
2007/ 041358 PCT/ USZ 3381 ] a3 Exanple No. %
I nhi bition of Aurdra Flﬁfnmn M_101087 18 100 26 95
30 97 31 100 32 da_dfloo [100 1080 163 1b0 164 100
Bi ol ogi cal Testing |[Exadfle 3|5 Abl ¥Onase |hhibition
Assay 163 100

164 100

169 95

170 100

171 89

172 99

173 100

Biological Testing Example 2

5 Aurora B (Aurora 1) Inhibition Assay

Assays for Aurora B kinase inhibition were carried out similarly to those

for Aurora A kinase (see above) with the following modifications. Aurora B
kinase (BPS Biosciences, San Diego, CA) was used as the enzyme, at a

10 concentration was 2.5 pg/mL. The ATP concentration was 50 uM, and the kinase
reaction was allowed to proceed for 16 h. Sodium orthovanadate (20 pM) was
added to the buffer to inhibit contaminating phosphatases. Table 3 shows data for
the inhibition of Aurora B by the compounds of this invention at a concentration

of 100 pM.
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Conmpounds were assayed for Abl kinase inhibitory

activity using N term nal Hi s6-tagged reconbi nant
whovan41888 , resi dues 27-end (Upstate USA | nc, PADUTDB6/038174

Forest Street, Charlottesville, Virginia). Serial

di lutions of conmpound were assayed in a final reaction

volume of 25 L by incubatingTBbﬁélution of the above

Abl ki nase (5-10md;—8nMMRPS @3ﬂ& = froti no)

pr opanesul foni ¢ _aci Bjanphé Na. 0 &r?raﬁ%ﬂf}ém
|
1

7

VA
A

NI\

(ethylenedianineLre%{a““ He—a¢H “M~of—afi no aci d
sequence EAI YAAPFAKKK—Hpstat Z
Charl ottesvill e, PMrgipba)
acetate and [y- 33 -ATDﬂQQsperitiP AV about
500 cpn’{ prml , concent tian. ,Lq rpqui97(:ui)_ THe
reaction was initliated3by theladditiH® of the
magnesi um acet at ¢_and B¥- 33P- ATP] ni RPure. Aflter

i ncubation for 40 ninébes at|room t&fperaturle, the
reacti on was stopped bif0t he additionl@ 5 L of a 3%
phosphoric acid solutibts3s. A 10 L alitpeote of |the

reaction was then spotigad 20 onto a R®O filtarmat
(PerkinEl nmer, WelTesTey, MA) and washed three tines

for five mnutes in 75 nM phosphoric acid and once in
met hanol prior to dryigidogtd TesinkHxhhp@li on counti ng.

| i bition of Abl activity was determ ned by

conpari son to assays Afatin&eBiakinGHARgy i nhi bitor.

Under these conditions, Exanple 31 produced about 77%
inhibition of Abl at a concentration of 1 M 25 117 WO
2007/ 0413 6 hohagi . el :
Exanpl e 45§)gP ig%gld}%isﬁ%geésl hcliglgrt ?Igg k%ii@h ?Sb-{%gﬁn%%%susmg N
wer e tamuingldtisstiegged Kicomkinpatdemam Abb rdsiiugs 2e¢ridy (Upptatesi$y Inc,

t i -t ouhi t <hu A j t
MO | I8 ey St CRORA AEDTRENM. SOTARAlor campoun were
Char | stdyed in 4 fimal részﬁcgi;jwhﬁl)e of?Sr ;ili’:lby iixbﬁhﬁ_tih@ﬁlﬁol?tﬁon of t?e above
conpo . Were assaye reaction vol upe .of .
25 L %@qﬁﬂﬁ'&% 549 Iﬁﬁﬁz‘? M MOPs - B roioling) syepaggguffonic acid) pH
ki nasgo,(§2 LAMTEDTAS (&Mléﬁ@ﬁ%u{ré-&&hc@gé ﬁ%@jEiDs[FGXLM of amino acid

propanesul fonic 10 a

et hyarmaen BHYAAPBARKES (Urstats Vi ngo Chraioweoi, Grginia), and
B PN S B L SR B, s, g o

of abaput/pb@0capertpiio as equiccdht Tkt teanioasvas éjtiatedbly the hidition

reaction was initiated b h jtign of the, .
mgned B aeaedne A B AL mite; uABS Jptigpion for 40
i nc uthﬁﬁm@@ ath@!:SLnsl‘]tQ?ﬁBrﬁHﬁg,e%e @«{aﬁﬁ&pmd ds_ts%iﬂBt ped 95% th% %ddi%i&?of?) 5 )LL of
reaction was 15 stopped by the addition of 5L of a 3%
phos ph¥tipboseboret ased sefution. AAOLG aliquateiod thstreacipn whagthen spotted

\aggﬁédd‘?‘?ﬁ\ﬁ%g f{lgﬁﬁ]at?p&i(ﬁ@gne%nﬁi%ll%le@ Mﬁ)r Hx%twéhgpguee times for

five minutes in 75 mM phosphoric acid and once in methanol prior to drying and

- g

¢

Th%4ﬂagresium

d-15

LA} =4

D

scintillation counting. Inhibition of Abl activity was determined by comparison to
assays that contained no inhibitor. Under these conditions, Example 31 produced
about 77% inhibition of Abl at a concentration of 1 uM.

25
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times for five mnutes in 75 mM phosphoric acid, and

once in nethanol prior to drying and scintillation
W@ | nhibition of cKit activity was detPeTURm®A6/038174

by conparison to assays that contained no inhibitor.

Under these conditions, 20 Exanple 31 produced about

86% i nhi bi tion of cKlﬂhdﬂgﬁﬂgﬁﬁﬂﬁﬁﬂﬁ@pﬁﬁn of 1 M

Bi ol ogi cal Testing Exanple 5 Src Kinase Inhibition

Assay 25 Conpounds weskdt Ringsyluhibition ASyay ki nase

inhibitory activity using N- term nal H s-tagged human

Src (Upstate USA Inc, 706 Forest Street,

Charlott esﬂdmﬂoapds\fmgi wsapd e cKulkinise Ljnliibittsy caf:ﬁvity using N-

ggnEo errm %g?a 28 g‘ecgmpm%ntg naI {(rhte‘rr’lecst(fgeseS %L@r? gte USA

(5- 1011139706.]‘/’01’63 S‘Iﬂb’bd\/ﬂﬁﬁlc(t@m(ﬂ% r’kﬁfgﬂhm)l i Beial dllutlons of compound

r opanesul Cc agi H 7.0, O. EDTA . L,
e P ks foa el heaBn vohims o 2 Mo b ot 2 safeon of the
sequese cK¥EEGIYEMOTKS nllp Mers (yﬁﬁddﬂﬂ)ollﬂ@%rgﬁhh@@lfomc

Street, Charlottesville, Virginia),

ma@neidmth 8t M EQTE‘\yce@sbnmmf Eeﬁéfiﬁtlﬁ .a@d)awt mdf WClz, 0.1
of éggg n 1 33p_
The + Daiir plERRLG RO 00 SR ASE SR L8 1P
PCT/ US2BD6pe3B:1 7diviad df abah SQﬁ cmwemnhgmntmnoa@etmeed) The
ot nut S o Fe B agflloRiof g RE G il aPS prapATe)
by t hamiagte tAf&ﬁ nmﬁbzﬁuoﬁ for 400MinBteS Ut ﬂi@ﬁﬁﬁh@éﬂaﬁr@@hdﬂreacﬂon was
sol uti.on. L.al.iquote of t reaction t hen

Sét t %appsﬂtbéf o pafipn pf & fn ot %Bg/? Rhoseh R 2 gy asy ey, 10 bL
MA)  anghubRsdrate tdab&s Wad 18R SpdiRl dnloV# Fmeﬁﬁﬁteé ahd] v7a§hem\ﬂ1re
phosphoric acid and once in nethanol prior to dryin
and s#meg for fiye myputesontSi MY phoaptionr efidring fongy ia tagthdng] prjor to
was d S
nS o Tt Sy iof QBRI Syt AR 0P BUR LAY ERERAR vy
pr oduewepagibu to 959%'5 st bionfamd ofo Sﬂnbﬂm aUnder these conditions,

R R T s e Y SR

for FIt3 klnase i nhi bitory act|V|ty using N- 15

term nal GST-tagged r onbl h t3, residues

564- end (Upstate USA %fﬂegc tﬁ@#ggppggreet
Charlottesville, Virgini Seri.al. dilutions of

compound were assayedSWﬁgng@H@Wanéﬁﬁyon vol une of
255pL by incubating a solution of the above FIt3

ki nase (5-10 nlJ), 8 nNINDPSjéB ( N- mor phol_i no)

pr opanes ul $G¥ROENds, Wets) agsryeq. for Spc Xingg mbibifory activity using N-

(et hylgnasl ams Rt AR iSfe A@idhte WS OM@M MB Akt Street,

Charlottesville, Virginia). Serial dilutions of compound were assayed in a final

reaction volume of 25 pul by incubating a solution of the above Src kinase (5-10
30 mU), 8 mM MOPS (3-(N-morpholino) propanesuifonic acid) pH 7.0, 0.2 mM
EDTA (ethylenediamine tetracetic acid), 250 uM amino acid sequence
KVEKIGEGTYGVVYK (Upstate USA Inc, 706 Forest Street, Charlottesville,
Virginia), and 10 mM magnesium acetate and [y->>P-ATP] (specific activity of

about 500 cpm/pmol, concentration as required). The reaction was initiated by the
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20 sequence EAI YAAPFAKKK (Upstate USA Inc, 706 Forest
Street, Charlottesville, Virginia), and 10 nM

wor@nesizssn acet ate and [y- 13p- ATP] (speci fi c BCT/US100§038174
of about 500 cpml pnol, concentration as requi red). The

LSSﬁia'giﬁmﬁn abte ﬁ@%ﬁﬁ%ﬁ%@aﬂﬂﬁﬁ%m&ﬂmmw gldpcubation for
+eactght et Ao EhUHh S A kb A S TRABA YR addffon of wt

phospifar 3% phosplios® kel isoftion ,'AOI(L pdl dlﬂbkﬂé (bf @tic feB&ion was then
reacti on was t otted onto a P30 fjlt t
( Per KPR o a@rﬁ E@F@@t Ropsinlmer, ‘065%%% MitJeand, vivbed three

for fine 63 fvd Bhuted il 95 m%@@ﬁ&% hgd akd 6hcanfl nRagoll fiior to
met hanol prior, to drying and scintillation countin

ng.
| nhi Litying Ao scintfliation goynfing.y Iyhlitionef SicracHEW Bps determined by
CON &dohp@fsoh OtoASBAKS thh dbntHiAEH b nﬁﬁlbﬂ& | nhide} ke conditions,
Under_ these 30 coriditions, Exanple 31 produced about
969% i Faiminiet3] prodypedribont 9506 mhibbisn @R S1cat # encerstation v 1 p¥O
WD 2007/ 041358 PCT/ US2006/ 038174 Bi ol ogi cal Testi ng
Exanple 7 KDR Kinase Inhibition Assay 5 Conpounds
wWHr e assayed for KDR Bialegiel Testin Exongle ctivity using
N- term nal Hi s6-tagged reconbi nant human KDR,
resi dues 790-end ( UpstFaiB&ihiSAInhitidon XBGy For est Street,
Charlottesville, Virginia). Serial dilutions of
conpound were assayed in a final reaction vol une of
25 L by i mioiipaiinds gwee s0daned @ Bik3 ﬂdiﬁse ﬁﬁﬁmeryi%vky NR&EY N-

(& 19y A MEFS. (3L Jorphol s nok b apanes hlen! s

tetr aagt706 Fedst Biredd, Clarlofésville, W@inﬁafjl %ﬁalCdlthﬁsﬁbﬂWcompound
(Upstate USA I.nc, 706 Forest Street, Charlottesville,
Vi 1 gi HiTa pssavgddn 8 Gingiviensiign erelume of 28 ik & ingupating a solution of the

[ y' - %gvfﬁ@ klﬁ%@?@llb'lﬁUﬁ@ ¥t MO@ ﬁl&)h&%& tprogamesulfonlc

cpm pnol , concentration”’as requi re rea
init |aatdédH6’y0 ORemMaiddTA |(@11wlc1fed1ahmertamem agmd) e tagiino acid

d [y 33P- ATP ' After in n f
hurbetie Bty b ke r Rt "U8A: 18 Bk Frpedicst
by ttr&laﬁddasblulenwfgxﬁd; 60 B %ﬂ@lpﬁ@@@hﬁml Beolitd dmd [y-*P-ATP]
sol ut| on, al i quote of the reaction was then

spot tERFHis @aﬁ%typé B PRLFIRRUPMPIPRITRFTHEToFES reapiteflle sthg Feaction
VA) aﬂe@ ﬂ’l\ﬁ%@ gy hﬁra%@moh lof B rﬁ&%ﬁegulu}{ %céﬂt@ Hltnc? 151 QZI%J %ture.

phosphoric acid and once in nethanol prior
and sf’eﬁthtmqubaaton dor Aé)agmmeﬁ g robmHérhperdtan, thé rel@Rmamsi stapped by

VRS qﬁé % on 0 SHYIbg{D %é}l)ehso(r)l? a‘C:I sSmmén S L aliquote of the

cont al ne hese condi
Exannha&:ﬁBﬂwBsf thehu qmecabmuta P34 Yol tetnhvit mdrkmnlmﬁr V«E)l-'ésap MA) and

concent iy {h?eré t?mes fo'}/l ﬁveBﬁgllu?e | CaJS mﬁf kos%honc g‘gd ang once in

methanol prior to drying and scintillation counting. Inhibition of FIt3 activity was

determined by comparison to assays that contained no inhibitor. Under these
30  conditions, Example 31 produced about 96% inhibition of Flt3 at a concentration
of 1 pM.
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25 Lck Kinase Inhibition Assay Conmpounds were assayed

for Lck kinase inhibitory activity using reconbinant,
wo mozokssyyt h human N-term nal Hi s-tagged Lck, PERUSMe6038174

790-end (Upstate USA Inc, 706 Forest Street,

Charlottesville,Virginia). Serial dilutions of 30

compound wer e assayedBilQiogcaﬁTbﬁmgﬁémplﬁan vol ume of 25

L by incubating a solution of the above Lck ki nase

(5-10 nmU), 50 nM Tri sKORKihaék InbibilionWs&GTA (et hyl ene

gl ycol bis[2-am noethyl ether]tetracetic acid), 0.1 nM

Na3vo4, 0.1 % (3-nercaptoethanol, 0.1 ng/nL

pod y- gl ut &Iﬂﬁtlﬁuﬁcww&é raesaéedl. for&?]dR]lﬁna%/lmlﬁﬂgnﬁabmmny using N-

acetate an y- 33P- ATP eC| [ ctivi

500 cfﬁmlaarg‘ﬁ £ iiizg rowmbitsn ossRDRCr e s d et USA

concemt, A6l Ritesd StrtQAChdrRAsvillEN & ifgBR)! | Sbﬁal\/\&ﬁmloﬂs bf edrgtbund

by the addi ti on of the magnesi um acet at e and

[ y 33PEIATRYSS R el reﬂ@tO@rVOi%ﬂfa?t Wby Brubsngp solplen of the
r 4308 k@ﬁpﬁﬁe?sg;ff £6 1&1}}68 LAAAEOPS (MBS nEHBRES ﬂ%ah&ﬁlfomc

addltlon of 5 a 3% phos horlc aci d sol ution.
100 gLaCal)l }@ﬂld’tQ} o2 mMeEDEéc(lethd nodiasmiph defrasplést eid), @r?t3om%/mL

a Filt, % e}g’a(g% Iﬁd Rg f?&(astf StYé:ét R4 @Ssville,

in 75 osp ori onée I n_met hanol” prior
to drVirgigiapnadsoi myi inhgtesunm aotatet indgy- IPAATB] (spemmfiofctivity of

Lek ctivi s.determned b to.a
Chat S0 oebm TR RhrB e o Nouael Tt S8Rl R e b me
Exanpiditdh of iRahkpackiak actatd 830 [y HH-RTP] Aknaé. Aﬁkr mbubatlon for
concentration of 1 M 10 Bi ol ogical Testi ng Exa

Ki‘has#) seluise ot ppmyerppesayre, ths rasigrotateiorret &Y 3:5}%@1 of 5 uL
for ighi 9‘%@% g gt iRl %ﬁo@g@x@kﬁ ‘{Xhﬂé? gatﬁanewas then

ki nase enz a concentratio

appr ogpoitat entofzuP]SO filtenngt [{Pekiniihmes, Wellemyall\%) elaad Iwyushed three

active fr nts er

v R Rvstich s CRMPPIOTie Fg and SedR f hstfinol prior o
di9Bk 260 BEMAMIRGUSH YRInting.| Nihibitdn cyf IdDR utiidtytveasld@@Xnined by

0
test concentration i 100&5&/5 ﬂ%,tkf m‘f‘]}(‘}eﬁgthese conditions,

cOhc eFHRITEEn t‘%/véi?aft’s‘n t foprig

conceptfnafd ﬂgprb&hcgtﬂ Asb9e948Y fﬂchﬁﬁtlon(o? m/litliﬁnge%nﬁﬂl&l o'f_f 1 uM
0.01%Br 1] -3 M MyCLl2, 1 mM EGTA) and 2.5

then added to a | ow volune NBS, 384-well plate

(Corni ng, Corning, NY)B‘?li%%"ﬁIT\é&“%LEXg%%é g2X

pepti de/ ki nase m xture trog risbad, CA), as

%proprl ate (listed ipny 1?19&%1 lglygg%déla?en added and

e reaction was then Tni ate 1 on

Compounds were assayed for Lck kinase inhibitory activity using
recombinant, full-length human N-terminal His-tagged Lck, residues 790-end
(Upstate USA Inc, 706 Forest Street, Charlottesville,Virginia). Serial dilutions of

30  compound were assayed in a final reaction volume of 25 pL by incubating a
solution of the above Lck kinase (5-10 mU), 50 mM Tris- pH 7.0, 0.1 mM EGTA
(ethylene glycol bis[2-aminoethyl ether]tetracetic acid), 0.1 mM Na3;VOa, 0.1 %
B-mercaptoethanol, 0.1 mg/mL poly-glutamate-tyrosine 4:1, and 10 mM
magnesium acetate and [y-P-ATP] (specific activity of about 500 cpm/pmol,
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of 2.5 L of a 4X working concentration of ATP in

Ki nase Buffer. Inhibition was determ ned at an ATP
wa@oeocent3sat i on equi val ent to the apparent K' fpeT/@82006/038174

i ndi vi dual kinase, or at an ATP concentration of 100

Mif th | 0 _not be. hed. Tabl e
3" shosORRIAERE Brulted) PR Rarhtpaise STsbC R Y sobftionor the
Exanphonedi@maidstaeeadpl-EpArra nd et NesE icBstidnl 850 midiles at
WD 20077041358 PCT/ US2006/ 038174 Tabl e 4 Percent

| nhi bicpmotemperediesatth reactisine Wasnstehmed ibitethe additionvofit uL Bf a 3%
Subst r.at Exam | e..10), ( le 31),ABL1 .54 81. Tyr

noLa EDherE §8sb g A W TiaSers bt 1 Rty pegndofied onto
T35 51a FilkeQdat 'Ayz[ndZNaleal_threE(ﬁEﬁE fdr Fiv8 Qnif[?fcéshﬁ’l 7é/iﬁl42pu hbéghgbw acid
32 74 Tyr 2. AKT1 (PKB al pha 5 Ser/ Thr :

( Aur o*i"&y"éfe %“f“%"g&?‘}"fﬁ? d‘g’lng)gﬂis%?tﬁ O%W“nTng-gOElbéi@né’f Lek
Tyr lactiBfKwa8 ®@rmhined by cﬁaﬁai}i(sgymdgil zfg?(aﬁs ghzﬁégﬁfgin'g? [Ipﬁlﬁllligitor.
CSFI 80 97. Tyr_ | AP . Ser r
EPHA%@%%S%ﬁ?nd?Oné%Tpgﬁ leﬂ.ro‘%‘wd i%"“ﬁ:é&‘ﬁl mhlgm?‘? ofrk at a
4 FGRZm3ti&bofiyiv4 FLT1 (VEGFR1) 25 53 Tyr 4 FLT3

93 98 Tyr 2 FLT:JI D835Y ' 80 98 Tyr 2 FLT4 (VEGFR3)

80 97 Tyr 4 FYN 50 89 Tyr 2

Biological Testing Example 9

Kinase Selectivity Assay
15

Compounds were assayed for inhibitory activity against a panel of
different kinase enzymes at a concentration of 1 uM. Where appropriate, full-
length enzymes or catalytically active fragments, with N-terminal or C-terminal

20  His- or GST-tags, were used (Invitrogen, Carlsbad, CA). Test compounds were
mitially diluted to 100X test concentration in 100% DMSO. This 100X
concentration was then diluted to a 4X working concentration in Kinase Buffer
(50 mM HEPES pH 7.5, 0.01% Brij-35, 10 mM MgCl,, 1 mM EGTA) and 2.5 pL
was then added to a low volume NBS, 384-well plate (Corning, Corning, NY).

25  Five uL of a 2X peptide/kinase mixture (Invitrogen, Carlsbad, CA), as appropriate
(listed in Table 3), was then added and the reaction was then initiated by addition
of 2.5 pL of a 4X working concentration of ATP in Kinase Buffer. Inhibition was
determined at an ATP concentration equivalent to the apparent K, for each
individual kinase, or at an ATP concentration of 100 uM if the apparent K, could

30  not be reached. Table 4 shows the percent inhibition values obtained for Example

10 and Example 31 under these conditions.
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GSK3A (GSK3 al pha) 38 36 Ser/ Thr 9 GSK3B (GSK3 bet a)

26 28

Ser/ Thr 9

| RAK4 14 63 Ser/ Thr
Wd 200/PR368/EG-R2) 88 96 Tyr

1 KIT 39 75 Tyr

7 JAK2 61 91 Tyr
6 P&iI/TUS2006/038174

T6701 44 79 Tyr 6 LCK 81 94 Tyr 2 LYN A 63 84 Tyr 2
MAP2K1 (MEKI) 23 3 Ser/Thr 3_ NTRKL (TRKA) 92 96 Tyr |
PDGFRA (PDGFR al pha) 58 83 Ty#l#4 PDGFRA D842v 9 24
Tyr 4 PDGFRA T6741 65 88 Tyr 4 PTK2 (FAK) 81 94 Tyr
1" REf 95 98 Tyr 2 SPeregt Igibitiopr| Percemipiuhitgion 96 fg?f"dz
STK6 (Aurora A) 83 96 Ber/aThpML ~ QYK 881 ®¥ Ty 2SUPFEe
73 80|Ser/Thr 5 YES1 RO(Exemar#0)2 11 26xagsledin7/1041358
PCT/ US2BH6/ 038174 Bi alhgi caP*Testilng Ex8hple 10 UWhdle
Cel | (YBLLERSPRity Asshy: SEBforhddaminé®B 5 Tyr2
Ref er ¢ 4Bkt G386 e| apnent Al Thtﬁpappln‘i cs_P Mnam NCLAYIEH
ht t p: ABERTHBE nih gov/ br ancdBes/btlolivePEn ht M@a_n__
tunor {ABH Y®AF cel | [inks  HR 16 or| MoE750 ATCO)L wed¥2
pl at ed ABR W6 wel | pl ht e | #2DVEM lcont-alhing 1004 #8241
bovi neAKET (RHEAIRRR) 2 i\l | gl utAni ne_| nsi-i oPer 8\
HCT116AVBKB AunraB) oo McE7 & rwel? and | qgerThr
i ncubaBhl at 37C_ 50 cp2 87 24 Hours Btior tlo t Y]
addi t i | 1Rounds)— Corpbunds|werdl |
added [Be€ng the dilutién ser indicat E; t g Tyr 1
CDK2/Cyclin A 8 8 Ser/Thr 12
CSF1R (FMS) 80 97 Tyr 1
DAPK3 (ZIPK) 93 68 Ser/Thr 13
EPHA1 52 77 Tyr 2
EPHB1 32 61 Tyr 1
FGFR1 46 77 Tyr4
FGFR2 53 86 Tyr 4
FLT1 (VEGFR1) 25 53 Tyr4
FLT3 93 %8 Tyr 2
FLT3 D835Y 80 98 Tyr 2
FLT4 (VEGFR3) 87 97 Tyr4
FYN 50 89 Tyr 2
GSK3A (GSK3 alpha) 38 36 Ser/Thr 9
GSK3B {GSK3 beta) 26 28 Ser/Thr 9
IRAK4 14 63 Ser/Thr 7
JAK2 61 91 Tyr4
KDR (VEGFR2) 88 96 Tyr 1
KIT 39 75 Tyr6
KIT T670l 44 79 Tyr6
LCK 81 94 Tyr2
LYN A 63 84 Tyr 2
MAP2ZK1 (MEK1) 23 3 Ser/Thr 3
NTRK1 (TRKA) 92 96 Tyr 1
PDGFRA (PDGFR alpha) 58 83 Tyr 4
PDGFRA D842V 9 24 Tyr 4
PDGFRA T674l 65 88 Tyr4
PTK2 (FAK) 81 94 Tyr 1
RET 95 98 Tyr 2
ROS1 54 65 Tyr 1
SRC 85 96 Tyr 2
STK6 (Aurora A) 83 96 Ser/Thr 1
SYK 88 86 Tyr2
TBK1 73 80 Ser/Thr §
YES1 80 88 Tyr2
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duplicate plates and the cells were incubated in nedia
pl us conpound for 96 hours. An additional plate was
wo 2oogd4i3s8 10 % TCA at the tine of the additi onPOf/US2006/038174
conmpound to provide a nmeasurenent of the cell
popul ation at time zero, the tine % of drug addition.
Fol | owi ng the 96 hour ||‘Pddb§§31§ﬁ311116 xpplgdPe fixed in
situ by gently aspirating off the culture nmedia and
t hen addi ng 50ul of ice cdVhbld (el T@atoxjsaty wel | and
i ncubation at 4C for 60 m,nut e S were
washed with tap water fi (?esa?' ulforh%ﬁgggﬁg%wed to air
dry for 5 m nutlaaferaﬂml DeeloprBntdPEHevapeytics Bulgiaom No@ane
B solution in 1% ( ceti er, wel |
and the 20 cells vve}} /d%?: ?‘ @Wm%ﬁ/b%qﬁelf%gmt room
t enper at urBumdPluhoWdagved teall fiheg HCT L G beMOHTr (& TS vedle plated

dye im0 Ml P ORI sebfaiing, Selrieal Fiy iR st g e L-

st ai nglﬂ(&%%nﬁ@ﬁt@ﬂérﬂsﬁ}eﬁf %o HCIPtelRfor 1J000WITFT Scltbet Gvell and
per well and placed on an orbital rotator

P Bsbamieat Hifoorhdnbe Mickd TUEPIAT (@145 o of experimentl

Per cepiAgRnGY, QMhpolads GRkL Uhdddedsins ithd dilifor? Jeries mdlcated to
absor bance readings fromthe time zero plate (Tz) and

t he didpriicpierplaies ar@smswaﬂ%vve@) mcwreéﬁnurﬁ%qlm aBg compeyndnfer 96

of ce t
°0 ui}{)lﬁa g(rﬁm]}t ﬁl{}lﬁ a%v'ﬁ&apul 100%@13 RE1RSind &qﬁé h@ition of

concenempung mcsprlbmde \amqgqumcm ﬁfrﬁw cplé nfopulhzl)owt fimg zqmothe time .
fqs cgp g d@lrtl'o NoiloRing Rk @P b ;Béléba?lgn Thie %Ve%)ﬁ}?ed in situ by

response ararre ers were ca ate or each

exper igendlytagpirating efitthe c@lmwmﬁdnmd ihem; adfing S0FEL dge(calisl@ye TCA
was ¢ %grcx%lf‘%n%dla&[bgmll étu"C -%1) éﬂ( &mﬁ@s] plg‘tgso WereE\Qagg%g with tap

whi ch concentration resulting
r eductwiaten fiva tinks andeztllopnedttelanr dnycfoeésmlr(um Sehsfipetdby(w/v)

SRB s n n,co duri ng. 1 he
i ncub flfcbrh (ﬁ‘)‘i’ﬂlé Ersﬁg‘tﬂglb%iﬁ’t(lrws Y @ emr%%dh S Q(Hégr? o gEl pnd the
grow bellsmhérbiihdubhted Tl 30 Wasutesl A3rod¥d @ﬁ@&/aﬁh«ﬂel&ﬁﬂomng staining,
PCT/ US2006/ 0381 cal cul ated from Ti.= Tz,
(conc B AT NI A st 1% ot SicboipEaias Tund dve
i Nt hendBas bl ekds @irﬁi}nfoﬁli nlif\BesCMhe QhintWae s&iﬁbiﬁzed with 100ul of
treatnent as corrgar ed t that at the_ beginn

t

i ndi cdPmiyTas Hdtl0pPdes Wa%l apd plageds ) oRiPYRY T ﬁa@a?wewlws The
cal culygdogfinde @A kdadi at 727D/ ka] PofcchB@e provafl- wééalzdl'&ﬁat@f ﬁsmg the

cal cul ated for each of these 5 three paraneters if

| el abforbaaed padigesiieosm the Haseare maaelz pnd the dtlﬁ@nespﬁ%sd}late ©)
Was NQfhichifACdEd RunfBst RHCEBHR G mbiig v&){@it){!'tecoﬁr@%uﬁ&‘eﬁta control

parameter 1s expressed as greater or [ess than t
maxi mi@) wingrihaforawesoncentrati on tested. Table 5 shovvs

ol 1 g ont B B e o e o T
concentr at [(?b‘iqu)szl@OOMor concentrations for which Ti<Tz.
30 Three dose response parameters were calculated for each experimental
agent. Growth inhibition of 50 % (GIS50) was calculated from [(Ti-Tz)/(C-Tz)] x
100 = 50, which was the drug concentration resulting in a 50% reduction in the
net protein increase (as measured by SRB staining) in control cells during the drug

incubation. The drug concentration resulting in total growth inhibition (TGI) was
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10 Table 5 Exanple No. % I nhibition of HCT-116 cell
growth 100 M 4 87 10 99 11 99 12 99 15 91 17 93

wag00804133® 96 20 97 21 93 22 85 23 91 24 POI/UH0QE38174
26 98 30 99 31 99 32 87 34 98 39 97 49 75 50 98

o0 gzgalcu?zf‘?eci3 %om6161 2 8Iz. %ﬁe 8%50 ?gon%gntraé&n %P dru7g7res9u tingsl% e? §O%
reduction in the measured protein at the end of the drug treatment as compared to
that at the beginning) indicating a net loss of cells following treatment ws
calculated from [(Ti-Tz)/Tz] x 100 = -50. Values are calculated for each of these

5  three parameters if the level of activity was reached; however, if the effect was not
reached or was exceeded, the value for that parameter is expressed as greater or
less than the maximum or minimum concentration tested.

Table 5 shows representative values for the inhibition of HCT-116 cell
growth by the compounds of this invention at a concentration of 100 uM.

10
Table 5
Example No % Inhibition of HCT-116
| cell growth @ 100 uM
4 87
10 99
11 99
12 99
15 91
17 93
18 80
19 96
20 97
21 93
22 85
23 91
24 99
25 95
26 98
30 99
31 99
32 87
34 98
39 97
49 75
50 98
60 98
64 98
66 98
67 98
69 99
71 98
77 99
82 938
83 98
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83 98 124 WO 2007/ 041358 PCT/ US2006/ 038174 86 98 99
98 100 96 103 84 160 97 161 93 162 98 163 98
wQa 706135470 99 172 99 173 98 125 WD 2007/ OBA'BE82006/038174
PCT/ US2006/ 038174 CLAIMS What is clained is: 5 1. A
conposi tion sel ecfed—tromthe feHW RZ NH HN
NR' N RY NQ -R Eormi g 1 10 or’ g pharmateutically
accept abl e deriva i ve99r prlodr ug t i eof _ whkrein: R
and RY are indepepdentQ0y sdl ected f¥omthe gfoup
consisting of -T-R3_HRd -1l-7-R3: &4 s selected from
the group consistjng B0 - CR6"=CR6"-%7and wherein said
-CR6"=CR6"- may bgp a Hils or| trans d¥ubl e bonf or a
m xture 15 therepf; R is |-T- (R n®d);

163 98
164 96
170 99
172 99
173 98
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Ring Dis a 5-7 nenbered nonocyclic ring or 8-10

menbered bicyclic ring selected fromthe group
wa@ongiostssg of aryl, heteroaryl, heterocyclyl, Pe@ntds2006/038174

car bocyclyl, said heteroaryl or heterocyclyl ring

having 1-4 ring heteroatons 20 selected fromthe group

consi sting of nitrogen, oxygen, and sul fur, wherein

each substitutable ring caropalg Ring Dis

i ndependent|y substituted by oxo, -T-R5, or -V-Z-R5,

and eX¢Rtis GBIt abl e ring nitrogen of Ring Dis

i ndependently substituted by -R4; T is a val ence bond

or -(C(R6')2)-A; 25 Ais_a val ence _hond or a Cl-C3
al kyl i dene?-chai%cwlgpﬂseéeqt@tz}m &‘ﬁé‘g %8 of said
Cl.3 alkylidene chain is optionally replaced by -0-,
-S-, -N(R4)-, -CO, - CONH, -NHCO., -SO2 -, -SO2NH,
-NHSCR2 -, -CR -, -0OC(O)-, -0C0 M&, or -NHCOR-; Z
is a Cl_4 alkylidene chain; 1 2007/ 041358
PCT/ US2006/ 038174 L is sel ect edsfNdm t he group
consisting of -0-, -S, -soO MN'so®- -NR) S02 -,
-SOZN(R)-! N(R)-! _CO'; 'C:B 1\NN(R)CO'! N(R)C(C))O'; -
N(R) CON(R) -, N(R6) S@N(R) -, ANCRIN(R)-, -Q(ON(R)-,
-OC(O N(R6) -, - C(R6)20-, RO(W6)XQ;R"-C(R6)2S0-,
-C(R6) 2S02-, -C(R6)2S02N(R)-, -C(R6)2N(R6)-, 5
A(R6) 2N(R) (O -, -C(R6) 2N(R6) (O O, -C(R) =NN(R) -,
-Q(RIN-O, - C(R6) 2N( R) N( R) - Formgiar) 2N( R6) SC2N( R6) -,
ang - Gt Bdarn MR ENB bl dbivafiodPro i SinbRECRERARNT | Y
sel ect egﬁéar om t he gr'ocl?g&cgnsi Sti n%lj%(g? % and” -T-WR6, |
or R2 and R2andRkan indspendaetly selectedtfioat thejgnoupr spasisting of -T-R
atonsa§?ﬁﬂk§gfused, 5-8 nenbered, unsaturated or
partially unsaturated ring having 0-3 ring 10
het er oat on®' Beklectt drohr thengrdvp @nsistngodrEIRSHIR—0fnd —=—,
ni trogen, . oxygen,ecapdesul fu wherein eac .
Subst e R e SERT B bbb a0 G Bkl Rl g g et
R25andheldf, i s i ndependently substituted by hal o, oxo,
-CN, -NO2, .RY, . -Y=R6, and each substitutable ring
ni trogen oF‘?éFg§W?¥é’forned by R2 and R2' is
i ndependenRing D SURSLT indir®eked ¥nonBéiclid PinEdr i3s105@kbEred bicyclic
o e oot SO blon ot oy her ), SRy, and
R - SBarbb 2, said LEDOR) 3r hetofdR ks ha 3Q Bng heteroatoms
- N( R) COR, y:RbNy( R7'q)] Qo2( Cii?a al i pha?Jiﬁ?) @g N% N(R4)2, .
- CONNpripged frem Npegroun sgnRipieECN(RiP9EED. oygRYy Pty yhepein each
- NOR4kERBb1ARME caffoh DERMGMD % independently substituted by oxo, -T-R®, or

-V-Z-R®, and each substitutable ring nitrogen of Ring D is independently

substituted by -R*;

T is a valence bond or ~(C(R%),)-A-;

25 A is a valence bond or a Cy-Cs alkylidene chain wherein a methylene unit
of said Cj.3 alkylidene chain is optionally replaced by -O-, -S-, -N(R4)—, -CO-, -
CONH-, -NHCO-, -SO; -, -SO,NH-, -NHSO; -, -CO, -, -OC(0)-, -OC(O)NH-, or
-NHCO;-;

Z 1is a Cy4 alkylidene chain;
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20 each R is independently hydrogen or an optionally
substituted group selected fromthe group consisting
wobkoZ4Bsal i phatic, C6_10 aryl, a heteroaryl rP@DUS2006/038174
having 5-10 ring atons, and a heterocyclyl r|ng having

5-10 ring atoms is ind

T1 o 1 hed g et BE oo preonseng Sody-Sh S0h S0+ NEISO,
- C02( opt. s t ut Clco. al i ), 6 -

- CON( R7) E@r@* e Sottg%j Zeé(geacﬁ@ﬁé mcgp Né%t)C(O)O .
e NSHCIRATY hé\T@r)SQgi\T@ohsﬂﬁRl NS IG5 OO(ONEY- -

Sk, TR 2 s 0SB RERRy £ BNRIZRONER -
N ﬁi)szowz C@px '2H®%¢@>§sub@m ))%(Na b GRY-N-O- -

N R E R NEE) BRI RSN Zng BRI cONRY-

- OC(=0) N( 2 lémra/mdspesédr@ytsédctéd fmntﬂhﬂegrgumq@swnng of -R and

R e S i s

- N( RS-ROM(eRibesed;: NGRBIrSO® NirRparfially I-'\’:)nN(tR)at;d Ay GaNpR) 053 ting
%R%“é%ﬁgmms éﬁl%t%‘fm? gm% @%rﬁ)lsﬂkﬁ ,egx tgog% gxygen, and sulfur,

2007/ QAdr3atatiSubkifi@bl6 g 8d:Bén oﬁ(aRBﬁaZd\Krﬁ?)g%ﬁﬁed, by R? and R is

C( R6) T@&f%%}u&t@t&ﬁ?@gﬁﬁ )2 gﬁ%f{r or V R®, and each

- A R) et nittf¥enSofsRUEELE (forfnre@ Byt Kfear@ RURs independently
consisting of - R)20- C(R6) 2S-, C( R6) 2SO,
C( Rai@s@tedbyc%%) 2S02N(R6) -, - O R6) 2N(R6) -, - CO-,
)e@l@ﬁ @Aom th‘e Q%@l Rﬁ)R -halo -OR, -C(=O)R, -

_ i R@O%ﬁzﬁ)@m R R CHHRR Ee L o k(R

[ ndepengefnt seI ec% edof@pf)br% ?%(@QIOR S%ggl)dg%@% aliphatic), -
hydr odéR’ )Nﬁh AR b aCHY-QRy RBGQMR@L N ﬂlffz@?aNK% s -

group n the same 10 nitrogen atom
may ble\r(l?g oge (cel?ﬁ%? the nitrogen atomto forma

326 rrerrbeafaehi lhe$ éndspsclently bydrbgeneoman wlptwnaﬁg subgiyted group
co'ns: 3?1"'?%‘%‘ ?m ygérltgg%ﬁ‘%ls’% %gegf élrt lpth i phél“% 1gra Jistgroapyl ring
two ehaing H¢0 siagBomarandn habmnyaylmngakﬁng 500 emg enom_s; 0
| ndependenty e GiBdPateR DG cEiRe SoPLb EBR SR ER PSR -COR’
hydr og@(nz(optﬁnmysﬁbaimt&heid ampgmw,pcohm@gem -SopR1 ponal |y
SRt PR s Bl IR Bl iR, .-
takendkogetdmk t00,K, CCOCRS--KOPEer8(O)Ra-SOL RE LR -N(R” )2 -
rng CON(R Y, -SO.NRY,, -OC(=O)R, -N(RY)COR, -NRYCO, (optionally
substituted Cprg aliphatic), -NRNR®; -C=NN(R*; -C=N-OR, -
NERHCONR*), -NRHSO:N(R?),, -NR*SOR, and -OC(=0)N(R)z;

30 V is selected from the group comsisting of -O-, -S-, -SO-, -SOz-, -
NR®SO;-, -SONRS)-, NRY-, -CO-, -COp-, -NRHCO-, NR)C(0)O-, -
NROCONRY)-, -NRH)SONR)-, NERINR)-, -C(O)N(R®)-, -OC(OINR)-, -
C(R®) 20-, -C(R%,S-, -CR,80-, -C(R®),S0y-, -C(R),S0NRS)-, -CR*N(R®),
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each R7 is independently selected fromthe group
consi sting of hydrogen 20 and an optionally

wandmsitsst ed Cl-6 ali phatic group, or two R onpthesmaeessi74
nitrogen are taken together with the nitrogen to form

comnoSNRIBICLIGF: ch RGO o RETIER S, St@drale-

Exanrpb§kg pﬁ;ﬁﬂ( N?Q d@ﬁ)ﬁgﬁ s Kll(xﬁ:) Sarld -CXI(G%N( CONRHNO

2007/ 041358 BCRlesA0Gomotg 1gtaup cppsisting of -C(R%),0-, -C(R%)S-,

HN- N

N3 CRESR Rk Re R RGN RO i 0s 9

I N NCRI)PB(O: NOERNOLC(ODER N -AR ) MR ERE, NCRDNRNCLQ)O-,
NV BN clle-b2 tRbin®RoN®rs) NH%(WI\R‘R%OZN(R)

10

15

20

CR®;N(R®CON(R?)-, and -CON(R®)-;

each R® is independently selected from the group consisting of hydrogen
and an optionally substituted C;_4 aliphatic group, or two R® groups on the same
nitrogen atom may be taken together with the nitrogen atom to form a 3-6
membered heterocyclyl or heteroaryl ring;

each R® is independently selected from the group consisting of hydrogen
and a Ci. aliphatic group, or two R® on the same carbon atom are taken together
to form a 3-8 membered carbocyclic ring;

each R® is independently selected from the group consisting of hydrogen,
a Ci4 aliphatic group, halogen, optionally substituted aryl, and optionally
substituted heteroaryl, or two R®" on adjacent carbon atoms are taken together to
form a 5-7 membered carbocyclic ring; and

each R’ is independently selected from the group consisting of hydrogen
and an optionally substituted Cy.¢ aliphatic group, or two R’on the same nitrogen

are taken together with the nitrogen to form a 5-8 membered heterocyclyl or

heteroaryl ring.
2. A composition selected from the group:
Example Structure Example Structure
No. No.
4 (\N/ 5 N
N Ny N HN._
N~
WINO2 @\ATN\ NH
HN
HN-N HN
/
Y)/
HN~N
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HNN 12 5 02131 (NH VWV / N NV / 1 Nr N/ NH2 N
NH2 HN HN HN-N HN-N 14 15 N N N No N/ NH2 N NH2
wolzodd4133- N HN N 17 H\\ 18 HN N HN HN 02N PTrHRMO0b038174
N O O 129 V\D 2007/ 041358 PCT/ US2006/ 038174 HN ~ HN
; [ '

[ 1\ oO-ClL _CER 21

7\ U \> e y g oy
N7 ~q {QJ\ O N { N NH
N N Nl N\rﬁ\;
|
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11

13 %N\ O‘H

15 ) N\I\D
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18 HN-N
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and biologically acceptable salts thereof.

3. The composition of Claim 2 wherein the composition comprises

particles that are less than about 2microns average particle size. -

4. The composition of Claim 2 wherein the composition is

incorporated into a biodegradable or non-biodegradable polymer.

5. The composition of Claim 2 comprising a compound selected from

Claim 2 and an additive.

6. The composition of Claim 5 wherein the additive is selected from
an anti-oxidant, a buffer, a bacteriostat, a liquid carrier, a solute, a suspending
agent, a thickening agent, a flavoring agent, a gelatin, glycerin, a binder, a
lubricant, an inert diluent, a preservative, a surface active agent, a dispersing

agent, a biodegradable polymer, or any combination thereof.

7. A method of freating a patient with a disease comprising
administering to the patient with the disease an effective amount of a composition
selected from the group of compounds of Claim 1, wherein the disease is an
autoimmune disease, inflammatory disease, neurological or neurodegenerative
disease, cancer, cardiovascular disease, allergy, asthma, or a hormone-related

disease.
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