02- Feb- 2007 PROTEI N KI NASE | NHI Bl TORS AND USES THEREOF FI ELD OF THE

| NVENTI ON [ 0001] The present invention is in the field of nedicinal

chem stry and relates to pyrimdine conpounds that are protein ki 0&§eb-2007
i nhi bitors, conpositions containing such conpounds and net hods of use. The
conpounds are useful for treating cancer, neurological disorders,

aut oi mune di sorders, and other diseases that are alleviated by protein

ki nase inhibitors. BACKGROUND OF THE | NVENTI ON [ 0002] The search for new

t herapeutic agents has been greatly aided in recent years by a better
understandi ng of the_structure of enzymes and ot her bi orml ecul es associ at ed
with target diseas BN EEEREQF has been t he
subj ect of extensive study is prot ein k| nases. [0003] Protei n ki nases
constitute a large famly of structurally related enzymes that are

responsi ble for the control o ?fF' ﬁ‘r | transduction processes
within the cell. (See, Hardi&; o, (1995) The Protein Kinase
Fact s Book{0001pndThe préxeadeve'mon Brmstmﬁeﬁﬂmf ihedigifal chdmistrPand Ridfeskto nases are

t hought to have, evol ve ({sr om a co ancestral gene due to the

conser vat i BFBiinerompody G}E?Fﬁ’ieé’r%f eyinibitersy ngﬁns QUUEAIERE SICh ki nases

contain a gmqur [ fq%E nases may be
cat egori zegé (%UZ’H?‘ am %géhsg’gh%bﬁg%gﬁgs ?%ﬂtﬂaggltelt Erg%ﬁ‘g %%e (e.g.,

pr ot ei n- tyn@solngtcal digopdess, auteimmrivne/ disordsos iand pthesd Cde&ﬁﬁﬂE(teIG)alle\ﬂaqdlbche motifs
have been | 0%% |%d tﬁg+ generally correspond to each of these kinase
famlies (ZOFN KpaebbiNE"" nnks, 'S. K., Hunter, T., FASEB J., 9:576-596

(1995); Kni ghton et al ., Science, 253:407-414 (1991); Hiles et al., Cell,
70:419-429 (1992); Kunz etBACKGRCAINDGF PABINYENTIONS); Garci a-Bustos et
al . EMBO_J 13; 2352- 2361 (1994)). [0004] In general, protein kinases

medi at e i ntd04gk| IWW@P&?&‘PW&@W“B‘F paeatsihag been gmedy gidsd y recenh NeFRPY f rom a
nucl eosi de, j,& e?ﬂﬁ&é?&}ﬁﬁe(gneé&tﬁe ﬁl}?ﬁ b i ta% olHaAbiotdlebAik Ls\é&ﬁated R

si gnal i ng pat phosp events act as rm ar on/off

SwWi t ches tak@lt drseasemﬂnd igtpertant claspefl cazpndsithatthas oped ﬂmaubbpmfbxwhﬂm cal
function. rylation events are ultimately triggered in response
to a vari efti') }(ﬂspé&:? }%@IST Sl ar 1 02-Feb-2007 and other stinmuli. Exanpl es of

such sti mufgeosnc| PReicKiniseOERlfuaR a aid biCstictatall® $lated emyhts (iRt ge,
osnpti ¢ shock, heat shock, ultravi oI et radi ation, bacterial endotoxin, and

11202), cy¥esronsile fog thy controlof p vatisty Af sisnal frynsdprtion prasessae withigithe ellet or a
(TNF-a)), @?&g Hardie, G. and Hanks, S. (1995) The Protein Kinase Facts Book, I and II, Academic

Press, San Diego, CA). Protein kinases are thought to have evolved from a common

ancestral gene due to the conservation of their structure and catalytic function. Almost all
kinases contain a similar 250-300 amino acid catalytic domain. The kinases may be
categorized into families by the substrates they phosphorylate {e.g., protein-tyrosine,
protein-serine/threonine, lipids, etc.). Sequence motifs have been identified that generally
correspond to each of these kinase families (See, for example, Hanks, S.K., Hunter, T,,
FASEB 1., 9:576-596 (1995); Knighton et al., Science, 253:407-414 (1991); Hiles et al.,
Cell, 70:419-429 (1992); Kunz et al., Cell, 73:585-596 (1993); Garcia-Bustos et al.,
EMBO 7J., 13:2352-2361 (1994)).

[0004] In general, protein kinases mediate intracellular signaling by effecting a
phosphory! transfer from a nucleoside triphosphate to a protein acceptor that is involved
in a signaling pathway. These phosphorylation events act as molecular on/off switches
that can modulate or regulate the target protein biological function. These

phosphorylation events are ultimately triggered in response to 2 variety of extracellular



grom h factors (e.g., granul ocyte nacrophage-col ony-stinulating factor
(GWMWCSF), and fibroblast growh factor (FGF)). An extracellular stinmulus
may affect one or nore cellular responses related to cell growth, 02-Feb-2007
mgration, differentiation, secretion of hornones, activation of
transcription factors, nuscle contraction, glucose netabolism control of
protein synthesis, and regulation of the cell cycle. [0005] Many diseases

are associ adne@thgr stimaknExapapleced sneh simwlidaglsdecayironmenielaad chics) s6essi n

ki nase- medi Qé.@g ; ' | ; ' ' :

i nfl ammat ory~ di s(gﬁgé],ﬁo%%“ﬂ%%g’i rggﬁ@;ﬁ%@g@gﬁa&aﬁg{.,giggesalgg%ngdetg@g,fag%i cal and
neur odegenel202) eytdkivesdses, intedekir- (IEal) dhdinawr neansisifasmas {ENF-a))| mxdgi es and

asthma, Al zhei.ner's di sease,and hornpne-rel at ed di.seases. di ngly,
Chere has bESHIACORE En GESIOCRP PUOB AR L P ARE B e GRECSHN B ot ot ei n
ki nase i nhifrbBlag ghdvath fadter (BGEPC AR iracdBulah SR Hnk ¢ affELE Bhder thiRUeVEr ,
considering the lack of current|ly available treatment options for the

maj ority of ceflnlar resprises 1glaked e selk By migration, diffessntiation, secsetionfiere is still a
t o : . proeT . ‘s
great nee ﬁ@gﬂ&%ﬁ@%@&’ﬁﬁ%@gﬁfa&o}ﬁ %ﬂ?&ﬂa tidd) Eﬁaﬁ%s{(}rlﬁgtéﬂoﬂsrh?r gets

[ 0006] Manma cells respon extracé ar stimfi activating
signal i ng carobafgeoteinaynthesis, ardicgtletiorhyf theedllarysleof t he mit ogen-acti vated

protein ( inase  famly, which jngclude the tracel | ul ar si.gnal

equt at ed KONeo MiEydiftihasiie oo iinbond St REpech BlarBedN o

ki nases (JN#sikin iiRelthdtntebeveMAPtigse Alseasacinb s Bdtoinkiurte didtdet y of signal s
i ncluding growh factors, cytokines, UV radiation, and stress- inducing

agents. NAHQﬂa@F’étOSﬁéﬂlis‘??é% ﬁP’E"(fo%ﬁesk’?}lﬂm d&ﬁﬁeﬁi%ml%&al% ion occur by
dual phospﬁeafadeg%ﬂggﬁvﬁ/ggkmge&daﬁ cABBvAKLRS EiBSs AL alﬁegﬁeér Ma ks segnent in

the activation Ks phosphoryl ate various subsStrates including
transcri pt i Alzhéiget’s discasatand hotmenerelated disepadsatAwcondingly, thesebdsdrerod specific

sets of geneg t . h-al ) b ey ' [ 0007]
BRG s o wimeny bR PGS BeRREY ko hiLBSHCREGe vl AP R A I, | O]
when bot h Thytdapeutid agentsl 3fowdver, pbaideting sheddokdf byrrérily avpildbleamandddP | dnase
ki nase, MEKI_ (Anderson et al., 1990, Nature 343, 651 Cre et ah 1992,
Sci ence 2580ptigpgior the jajarityQfithegonditionsasesiaiiy W%p@gseﬁ%e 1$&ftPat ory

proteins, i ' B ' : g h et al., 1995, J.
Bi ol . Chem Qg%:gl%&lg%%g‘? ﬂ?ﬁ%ﬁ%@?&%%ﬁéﬂeﬂ%&g%%@é%gm _et_al., 1994,
Cel | 78, 10009961 arMdammalisedllsréspondiiacxtercslidarstindi bypravaimasiggdingd et al .,

ot ol 1ooPsiae iRt g puiokibY mealiels S BYONGI b Aol ORPy b 02 (Sne"
al ., 1995, Ry, whieh indlude.the BitatelluMe dignd 1esnlAGPYinasERERKS), the I8 MAPownst r eam

target of the oo RAl cJRRNLSN al kinases (JNKs). MAP kinases (MAPKS) are activated

by a variety of signals including growth factors, cytokines, UV radiation, and stress-

inducing agents. MAPKSs are serine/threonine kinases and their activation occur by dual
phosphorylation of threonine and tyrosine at the Thr-X-Tyr segment in the activation
loop. MAPKSs phosphorylate various substrates including transcription factors, which in
turn regulate the expression of specific sets of genes and thus mediate a specific response
to the stimulus.

[00071 ERX2 is a widely distributed protein kinase that achieves maximum activity
when both Thr183 and Tyr185 are phosphorylated by the upstream MAP kinase kinase,
MEK1 (Anderson et al., 1990, Nature 343, 651; Crews et al., 1992, Science 258, 478).
Upon activation, ERK2 phosphorylates many regulatory proteins, including the protein
kinases Rsk90 (Bjorbaek et al., 1995, J. Biol. Chem. 270, 18848) and MAPKARZ (Rouse
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pat hways (Modie at al., 1993, Science 260,1658) and relays the signals from
these potentially oncogenic proteins. ERK2 has been shown to play a role in
the negative growth control of breast cancer cells (Frey and Ml deﬁZ-Fe'lb??@O

Cancer Res. 57, 628) and hyperexpression of ERK2 in human breast cancé a?s
been reported (Sivaraman et al., 1997, J din. Invest. 99, 1478). Activated
ERK2 has al so been inplicated in the proliferation of endothelin-stinulated

(el thel & S99 EUTE, 5om S8 RERHAutadi s e Yo Aty GuptheB@RG 30 [5008]
8/L er % 8 r2 es 4006, W&CQFBME .glrﬁ, é%?@,ﬁéla&l (R'ailﬁ%%&& eigag.(l:lwsﬁ K/E@R:mi%et EI%BQBQ, ( iAr t eaga

, , Sem col. -9: Eccl es )1, mar, and Bio
Neopl asi a 5903t ixpd. &@nfawﬁhww%g%ioyverfb@e,1925@%@%@@& £ap. 6550- 65) ,
as wel | as gjgciedailonis2Y ' | ggﬁﬁ | tage M& Siu
LL, 2002, gflr Mlgﬁgzrl% ﬂsnggﬁgmgg%e, ?1%&“% ] el ta%ﬁ%%%g?{a?%eﬁ@%cer | nst 93,
1062- 74) omabwaygs (Mendieetal., (993ySaence26G (1638) and fday? theNdgnalsdraid these049- 54

Brose et al. 2. Cancer Res 997- 7000), are mmjor contributors to
human canc PR SRCORRIG Rratels, gﬁ% ﬁlgeeglsgov%%trorpéaryaa(%}&mn\kﬁq PERSSr ¢l i ni cal
prognosi s gishvthesnitdl of Breas chnoat écdis (Biky bitEMREEr, 1097, EanceVRIEE./ 57, 6285mid / 2

signal transduction cascade in a broad panel of human tunors. Activated ERK
(i.e. ER ChyasigmmsessiomrbTRES ip hewpn brapst smgerdias heprrepested) (iveraen Bkad- been

associ at ed 19b4 fy dl@?lnv&&@d, ?h78|9f AB{if’At d 1@%1@2 h@hisoebd fhtbloAth 49,

anchor age-i ndependent cell survival, an angl ogenesi's, contributing to a
nunber of praddestsasoftendethelimestimmpated sinwayf soroothhmuscler oells.i soggestmgla iledgr essi on of

e s AR SR SR B A IS | o
anti - met ast{a008} aQGereRftdsinNgir@@pot §raidedidases sacttlasBGER afd ERB2IARYAdaC
opportunity against a very broad _panel: of human tunors, [0009] There is a
gr owi ng bodyl 07@5?@@”@%‘34% 39hBeqlesatle 300k 4 Manppeny fHandBiol Neomasidof  t he ERK

VAPK pat huayysgaugk A4 QeR 5isC BIEAY S000bncdlR0to, 630668 Sis iiFdsVal | N0

mut ati ons of Ras are found in ncers, Wi t sone, such as
pancr eat i ¢ ac9e8ihg matptionpindhe REOGT Pasa protains (Matthger Mk Sjpalik.i 2002 APury Phargh

ol anomms. TsE A o AR 20 30 CHRE 1t 99085 T ARG ot o1 11 g
consti t uti \(Pawes HVatal. 01003] Mat(Rr4d 7] 948C4e Biosa Bichl { 2002 Caficeb ReH62,060%1-i gnant

nmel anomas. Activating nutations of Ras, Raf and MEK are able to
oncogeni calf0) atG BRI epnvtbyters hhiyagncancer., Thase genetin aligrations apegorglstedt i ons i n

conj Unct | oy dbe iifcal B35%n 0 f1d AUV 1SRRG BN RACDISC B R 1ERNGA) can

cause spontaneous tuno vel opnent In vivo. Increased ERK activity has
been denonsignaktesdustivtheaseadennl e beoad pebehafShuamanduiewsn Activated ERX (i.e.

ERK1 andfor ERK2) is a central signaling molecule that has been associated with the

control of proliferation, differentiation, anchorage-independent cell survival, and
angiogenesis, contributing to a number of processes that are important for the formation
and progression of malignant tumors. These d_ata. suggest that an ERK1/2 inhibitor will
exert pleiotropic activity, including proapoptotic, anti-proliferative, anti-metastatic and
anti-angiogenic effects, and offer a therapeutic opportunity against a very broad panel of
human twmors.

[0009] There is a growing body of evidence that implicates constitutive activation of
the ERK MAPK pathway in the oncogenic behavior of select cancers. Activating
mutations of Ras are found in ~30% of all cancers, with some, such as pancreatic (90%)
and colon (50%) cancer, harboring particularly high mutation rates (ref). Ras mutations

have also been identified in 9-15% of melanomas, but B-Raf somatic missense mutations
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wi dely reported in appropriate human tunors. I n nelanoma, high basal ERK
activity resulting fromeither B-Raf or N-Ras nutations or autocrine growh
factor activation is well docunented and has been associated with 9Z&Bekt2007
tumor growm h, increased cell survival and resistance to apoptosis.

Addi tionally, .ERK.activation is considered a major drivi.ng, force.hehind the
hi ghly nmetastatic behavi or of nel anona associated with increased expression

of both ex ' onotin

it egri ne. Sotceng UORRS hidvallBAB A0 R BhEAR Ml cb YAl POOL oo

t hat  nor nuielapomesli maram mutanomfdidsrﬂaé rad MEFnge tble¢o nteagtnicadlyanocyt e

gr ow h. Th e dat en t e ERK a t her.apeutic
t ar get for @%{'P% ?"b‘fl p‘;{%ﬂﬁﬁ%‘a{n@ﬁq@@m?@ ‘iﬁ?‘é@hﬂ%&"%ﬁ. Base.
[0010] One uﬁﬁcsrtsupptbsaﬁﬂ genemgrpqsmm}@aﬂaa@e bpitanyousSurhbedeteldpmendde- t er i nal

protein kinases, also known as JNKs. Three disti nctqlegenes NK1, JNK2, JNK3
have been Vive ﬁﬁ@ﬁ@cﬁ%GC%‘tltYIf@&bﬁeﬁ@moﬂﬁm@r‘%ﬁﬁseslﬁp § ¥yl has gls@PPEB of JNKs

exist in m@,?agrij, I, )]. Menbers
of the JNK fa e? a‘%@ha ?mpf?fw%famg@u@r%si nIFF@ 8 @%g&iﬂ%(é&% ch as tunor
necrosi s fmuhmng@non'(amEl(B)RaﬁndNrR\asemhtatwns e dotdckine gtomtlim:)qr aeivavioh Is as by
envi ronnent a tres anJ I rradiation oxi a, and
osnotic shdt &bdf’ﬁ}f%‘gﬁ‘i‘aég a3 becpAgRor ?ﬂa%ﬁ’erf‘l’%yv R - 1)5}8{385"%%1 F85. F104
(1997)]. [ @ikl ?ﬂﬂ@eﬁl@éﬂ&e% RpiBsil ldiiRhas, PRKEKGation s suifidbread drpt I on
factors c-Jun, ATF- 2, El Kkl 53 and a cell death domain g’}iotel n

[ Zhang et éﬂva’f@éebmqthehtgé  mefastatic helayiores mekwgng asspo: ]WlthEach JNK

i sof or m bi Hﬁﬁ]ﬁ lg'ﬁ% ggesting a
regul ati onm%? é%géﬁigﬁ?ﬁ%épa wa t&%ﬁlﬂl%%%%ﬁg{& Cl %A&th{}dﬁ?&m‘%‘uffer ent JNKs
in vivo (CGppingotieg nabgnnsampneﬂ)as ﬂ{e@fbﬁzﬁiegﬂ]lal{m ofdi-cadenm adhembnmolelhmeﬂs(mat have
been inplicate a role i i.ng .cel | ul ar onsg, to cancer,
Chr onbi n- | AGUEAN TR FERig YR AgaEriaTe © fGRaT ety TSR Bl

aut oi Mune jfkief GASMEs, irfdiRiate BIRR AR proibi %ﬂlhﬂ?b‘uh@@ étﬂ@rrlﬁﬁh‘éatﬁi&ﬂt ofheart di sease.
The therapeutic targets related to activation of the JNK pat hway include 4

02- Feb- 200 melanaman @rfepdy Bejestable digeakeeni a (CML), rheumat oi d arthritis,

[0015] " soviEIM T OB bupd S8y HrAnE RRGR W ATE TR PR Sl ol 00

associ at ed kiratds, also MEWnchsgmeTbreedmnam@emstthﬁﬁKacJNKﬁhembael[ Nat. GCenet.
21:326-9 (1 FEBS, Let t 420: 2 997 ) Cl.i.n. | nvest 2:1942-50
(1998) ; b‘gFPB#B% %?élei‘ﬁi%“ %‘Bfe’(eﬂbﬁ’g‘ﬂ“g‘ Se’i‘ﬁﬁ‘i‘ 813{1‘6‘}@&%?6 INK may be
useful to. [6esh eVA! ERIFO NEPSDTED-70 @99@?rl$lembers of the INK family are activated

by proinflammatory cytokines, such as tumor necrosis factor-o (TNF) and interieukin-1

B (IL-1B), as well as by environmental stress, including anisomyecin, UV irradiation,
hypoxia, and osmotic shock [Mmden et al., Biochemica et Biophysica Acta, 1333:F85-~
F104 (1997)).

[0011] The down-stream substrates of INKs include transcription factors c-Jun, ATF-
2, Blk1, p53 and a cell death domain protein (DENN) [Zhang et al. Proc. Natl. Acad. Sci,
USA, 95:2586-91 (1998)]. Each INK isoform binds to these substrates with different
affinities, suggesting a regulation of signaling pathways by substrate specificity of
different INKs in vivo (Gupta et al., supra).

[0012] JNKs, along with other MAPKSs, have been implicated in having 2 role in

mediating cellular response to cancer, thrombin-induced platelet aggregation,

immunodeficiency disorders, autoimmune diseases, cell death, allergies, osteoporosis and

heart diseass. The therapeutic targets related to activation of the JNK pathway include

A



[0014] A role for JNK in cardiovascul ar di sease such as nyocardi al

I nfarction or congestive heart failure has al so been reported as it has
been shown JNK nedi ates hypertrophic responses to various forns of cardiac
stress arc. Res. 83:167-78 (1998); GCirculation 97:1731-7 (1998); 1.02BFel-2007
Chem 272:28050-6 (1997); Circ. Res. 79:162-73 (1996); GCrc. Res. 78:947-53
(1996): J. Grimww~bpwest. 97:508-14 (1996)]. [0015] It has.been..demonstrat ed
that the JNK cascade also plays a role in T-cell activation, including

activati oncmbmm@yeldgeao@wm@ﬁﬂ(cmwﬁmm%imﬁ@ aQhmaNG RN RAY ©

t herapeutic value in altering pat hol ogi ¢ i mmune responses U. | munol .
162: 3176- 8Echqmigguneer ppd neprodegenceatiye dispse8g867- 77 (1998); 1. ExnMed.

1865: 941- S3H3P7) sl s bR 02 S S8R o RROB L LR i © 1O

JNK activation in various cancers ha een suggestl ng
t he pot ent lisdr disseseafr efibdes nhhdpatioisshanmia datc@enet. Ed)‘BZé&E(Mﬂ%,FERmEﬁtt tutively

activated ed.with, BT ted tunor 0 ene

13:135-42 A{l\@%ffﬁ%? &@y‘hﬁ—% @i%ﬁzé’qqﬁ%ﬁg@—zgg;ﬂ%ﬁg%eigﬁgﬁecause it
i st hought Thiiaford, Mhibifdk0bf INK Ak ¥ ukdl 86 trSat VriddE BB AistllOn KS cell's are
medi at ed bﬁ)thﬁ‘l r activation of the JNK signaling pathway U din. Invest.

99: 1798- 801014 974 role fardBIK inrcardigvapcaildrdiseest Sachtas mmardxahmfaretwmrdnes
|rrpI|cated rovvth fact or
(Ve - ool bl ab 2R oo ep@Ra (P REH fon RN NS bRaRRET™ P75t o
of the c h verigephéc tespopitt@o BERUABIrmsof catiac emads [, Res:tssﬂéwelomsw th
activity of,.J et n I C esting a
ol e tor JkeyBiangy L Ahedi T dicl . TERER S o8 Ssc e A P 501 7]
INK1 and Ji¥636 rcffme@Lebs‘gwsz eSn6y 11 i Indkd €1:5080f4 t1bs@yes. 1 n contrast,
JNK3, i s sel ectlve % expressed in the brain and to a | esser extent in the

heart and {M86]s It @lemd@mowatedéhﬁbﬂ@ TNIppiqad @@lsglplay%@h@ﬁl‘-gei 67 78
(1995 MELIAGS, i@l BBl RS Lo proBlot it S iof br 3 ING

has been | I'n nal opt osI I'C acl |nd|cat|ng a
role of J Ntﬁerapeﬁﬁtevqh%ha@angq:a&ohfgugme&sponeu[M 162: 3|1ﬁ6—85

D oent i zad (1999 Egp dolsumanl o aer (ot Bx R 1 - oS BURS ong'

subi cul um hgﬂlhgas%;%g_@m(lb%%?ocarrpus and layers 3 and 5 of the neocort ex
[ Mohit et at, Supra neurons of patients with acute hypoxia showed

strong nucl@6] J I\IKEOEMM ediyetion inyvadeipsancse has alke heawesstablished.us e

gg: ?g L?: m guggrbﬁin%' tﬂgpo%ntltanszse Nl PRRGAIBRL s REHARARSES 3HnBlettdhshitnfivalys ©f nor mal
activated JNK is associated with HTLV-1 mediated tumorigenesis [Oncogene 13:135-42
.(1996)]. JNK may play a role in Kaposi’s sarcoma (KS) because it is thought that the
proliferative effects of bFGF and OSM on KS cells are mediated by their activation of the
INK signaling pathway [J. Clin. Invest. 99:1798-804 (1997)]. Other proliferative effects
of other cytokines implicated in XS proliferation, such as vascular endothelial growth
factor (VEGPF), IL-6 and TNFo, may also be mediated by JNK. In addition, regulation of
the c-jun gene in p210 BCR-ABL transformed cells corresponds with activity of INK,
suggesting a role for INK inhibitors in the treatment for chronic myelogenous leukemia
(CML) [Blood 92:2450-60 (1998)].
[0017] INK1 and INK2 are widely expressed in a variety of tissues. In contrast,
JNK3 is selectively expressed in the brain and to a Jesser extent in the heart and testis
{Gupta et al., supra; Mohit et al., Neuron 14:67-78 (1995); Martin et al., Brain Res. Mol.
Brain Res. 35:47-57 (1996)]. JNK3 has been linked to peuronal apoptosis induced by |

kainic acid, indicating a role of INK in the pathogenesis of glutamate neurotoxicity. In
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[ Zhang et at, supra]. Thus, JNK3 appears to be involved involved in hypoxic
and ischem c danmage of CAlI neurons in the hi ppocanpus. [00181 In addition,
JNK3 co-l ocalizes i nmunochem cally with neurons vulnerable in Alzheinmer's
di sease [Mbhit et at., supra]. Disruption of the JNK3 gene caused r é3iFsba002
of mce to the excitotoxic glutamate receptor agoni st kainic acid, including
the effects or--sei-zure activity, AP-1 transcriptional activity..and..
apoptosi s of hi ppocanpal neurons, indicating that the JNK3 si gnal i ng

pat hway i s the ahuiltthugmin boompNKS rkpressidrhie Igalitedge o estipspulitionds

t Y. t 389: 865- 1997) ) 101 Based
These. 11 nareishy Biife Eaptas shes L&w@m«mspa%p%@%omsa @maam"i‘%ﬁpl [ cat ed
i n the ar eaf tefncopsk Ihiohit 8 dly SipriE UHedRHeRS ngatﬂht% §P A

a

Al zhei ner' s, Di sease, Parkinson's D sease, ALS otro
Scl er osi s) Showssd %t@agyu %@Kﬁzm@OmﬁmWﬁgmmétmaadedlfmseaunat ic brain

I njuries, | st.roke, 02 AKT (al so
knJovvn as P@oﬁ%&%ﬁﬁﬁg Bﬁﬂk ﬁll:’gf%s]"glrlJa ?ﬁ%%ggl%ﬁﬂn% nﬁ’tsfﬂ &0 #’Wgé"él Kt h<(as been
shown to bdZbangretalprsemrsbdThus, Ma@bm'sycpmmlvmmve@m 6x1§larm3d| ator of
nor mal ceII unctjons Nature 1999, 401, 33- Yuan, Z.Q,
et at. ed%é?)l’él@wa ‘Z‘%’EQPSZ?,%MPR‘)RHHP‘!@M@ K., et aI , SNeurosci
2000, 20, mn%a Zﬁsﬁidmon A3 e@mamsﬁnﬁﬁnd\dhé@fcmmm R RGHS e bi&HD' ogy

(PH) donmain, a kinase domai n and a C-term nal regl on. ree I sof or ns
of human AXZhimesscigeaseMphit epal., sueral. Fistvgtion @‘dhmmlébgmeemuwd résmtanpu{ Cheng,

G0 B o oo Aot b i Gpodioniptlalls ety RS o

3 phosph0| m@sumladmasty, M'r]cttanmrqmsyajtabmmymd abgpt@dimﬁ'mmbbﬂﬂﬂyal n&@ens; ol 3-

Ki nase (le% o%g |r}%ﬁ rowth factors such as pl atel et, derived
growt h factt Calégﬁ &he ‘Yaé’deFn? m%mamﬂﬁgmawogfm@élsaf owt h
factor (I Géiulémitéﬁéﬂrbféxﬁity@!an%ctﬁit)'Nanﬁ’@Uw 835-‘8'70(15@??7 17,1595- 1606, ) ;
(Hemm ngs, B. A., Science, 199 . Lipid bi nd| ng to the PH

domai n prof19%" ¢ Basediondhese Bedings; Mﬂ@a]mﬂee@b@g%athn@fd?%hasmdl facilitates

phosphor yl es, PDKI -6
b2- Fob- 2ho 7 b Hein AR bt dldp QR B AL MBS RE SRR (B 2 Ry

i sof orns 1,A1ﬂleanei"’ﬂ)1sezms,ﬁtaﬂdmsmmsy)1se&ses ad Srdmyoaspioé Lytetal Bﬁikﬁﬁmp ki nase is
required for t he 0 | ation, cﬁ Ser473, Serdi4 or, Ser4 t he
C-ter ni nal PUEPEY 1 Untingion ¢ 1?@%%535’@?‘?%@9&‘? mjiies, a4 Wl ?90‘5"31‘“‘%‘!“6 afully
activated Afdhé&héiming[s@iel] Once localized to the menbrane, AKT nediates

several f unct ions Wt h| n the
0201  AKT (also known as PKB or Rac-PK beta), a serine/threonine protein kinase,

has been shown to be overexpressed in several types of cancer and is a mediator of
normal cell functions [(Khwaja, A., Nature 1999, 401, 33-34); (Yuan, Z.Q., et al.,
Oncogene 2000, 19, 2324-2330), (Namikawa, K., et al., J Neurosci. 2000, 20, 2875-
2886,)]. AKT comprises an N-terminal pleckstrin homology (PH) domain, a kinase

domain and a C-terminal "tail" region. Three isoforms of human AKT kinase (AKT-1, -2
and -3) have been reported so far [{Cheng, I.Q., Proc. Natl. Acad. Sci. USA 1992, 89,
0267-9271); (Brodbeck, D. et al., J. Biol. Chem. 1999, 274, 9133-9136)]. The PH
domain binds 3-phosphoinositides, which are synthesized by phosphatidyl inositol 3-
kinase (P13K) upon stimulation by growth factors such as platelet derived growth factor
(PDGF), nerve growth factor (NGF) and insulin-like growth factor (IGF-1) [(Kulik e? al.,
Mol. Cell. Biol., 1997, 17, 1595-1606,); (Hemmings, B.A., Science, 1997, 275, 628-630)].
Lipid binding to the PH domain promotes translocation of AKT to the plasma membrane
and facilitates phosphorylation by another PH-domain-containing protein kinases, PDK1
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cell including the netabolic effects of insulin (Calera, MR et at., J.
Biol. Chem 1998, 273, 7201-7204) induction of differentiation and/or
proliferation, protein synthesis and stress responses (Al essi, D.R2-E¢b-2907
Curr. Opin. Cenet. Dev. 1998, 8, 55-62,). [0022] Manifestations of altered
AKT regul ation-appear- in both injury and di sease, the nost .i.nportant role
being in cancer. The first account of AKT was in association with human
ovari an castcihns0gaThis08] midDhp30sIsr the AGIT iédErones Zf&dBdreﬁﬁbc@%lﬁinﬂkbcfoh@d in 15%

of cases (Che et_.at Pr qc Acad. Sci . S. A 1992, 89,
9267-9271) 38 ﬁh‘ﬁg‘%‘ﬂps]%nftﬁ%éﬂe‘ﬁ%{?ﬂ@fttée E}?SBWY@%%@@EWP‘;@&%BTM pancreatic

cancers (CHga® inkhe O-te@lin@ltails of RKAC1, DAhd <3 A '1
3636- 3641) . |t was denonstrated that’ AKI-2 tBRekive ér“%ﬁ%‘rﬁ‘e’?‘seé&dg?%ylz% of

ovarian caraivaishad Benrymeat anplification of AKT was especially frequent in

50% of und hat AKT 1s also. associated
with tunou “f"gggr esé%\}gﬁa&é%d?é& If‘?fﬁﬁojlglge i\g{ln%fz'&la % ﬁ%ver%%un&%éhp 8, 64, 280-
285) . [ 0021 igtivdiag e rﬁeytmdhaaﬁedts ofiaania (C&ISHs; BRI &8 ah, 5 BIdL EHnD1998)i ne
protein Ki nasg C | sed %?nd (3 isofornms _that are _each encoded by

di stinct géfie Z(P]C'g% éﬁﬁl“@ﬂonaﬂf ifierentiatipnsanc{or prodiferniieq, profein ?39‘@138’63“‘%2000) Ki m

and Ki mel gyredifekponsty (A8 ﬁ?ﬂ%&hﬁ%ﬁ\b in, éﬁeget 59‘8156@(?53@? GSK-3 has

been i nplicated |n various$ di seases In g di abet é Zhei mer* s
di sease, (0822 so¥deifestationtoiabiennd AKL x&gtpiat@cssappeardm both dgaryand disease, the

d t. d WO
061 68805 gy Pk S88 B5Re pinen ThL RV IR o AR iR ipr 866 4B 9, 'S
gl' 2008) NbHihurﬁﬁn @Marian ?Larcmgigbd( w}?égéxpresiz_?ﬁ of AKT- w4 foaaD0 be aﬁbﬁﬁédlﬁllﬂg&el n?ﬂ .
rends e ed w he
abnor nal %&reaéﬁ (Gﬁe i&ﬁ%{v eM”l ﬁ‘ﬁaaﬁar{g‘gipmg%ﬁsﬁ&ﬁ #SK- 3 pl ays
a rol e. [ 0RZdhedFhord (535 oDBEArEOUNS 100 GRARRARE thieRs @khaTO tylALE, L e
activity of a nunb 6—% ator%éprotel ns. These i ncl cogen

synt hase, RiaceNai s‘iqaﬁeSCF d{.8AL 1996 1§63 lelt g dpmgwmr@d ﬂ‘gﬂt was
synthesi s, O\Fe?ex ﬁgse ﬁ}lﬁ%&r gir’] gﬁﬁ?ﬂﬂ&ﬁgmgsf agmttdﬁfg[% a%xrlgﬁ{xcz&lﬁﬁ wigh @nscr.iption

factor (3-caten I on ini oroef as well as ATP.
-7 02- Feb- &p8dally ﬁ'equent-m 50%- of undifferentistedtvenchysasggesiing that J!\K&tls gkock factor-1,

c-Jun, CREB, and, CEPBa, .These i yer tar i cate GSK-3
in many ars%séeggte%ltbétpq@}r&ggrﬁgvgg@p 3eHlacosRot?| a?e?’/ t’s g'?f‘c"' gﬁi@’ﬁ g"%bl ati on and
devel oprren§85[0025] In a GSK-3 nediated pathway that is relevant for the

treat ment of t pe Il diabetes, insulin-induced signaling | eads to cellul ar
gl ucose uplOR3l andlygegensyethase kinase-3 (GSK-3) is a serine/threonine protein kinase

comprised of o and P isoforms that are each encoded by distinct genes [Coghlan et al.,
Chemistry & Biology, 1, 793-803 (2000); Kim and Kimmel, Curr, Opinion Genetics Dev.,
10, 508-514 (2000)]. GSX-3 has been implicated in various diseases including diabetes,
Alzheimer’s disease, CNS disorders such as manic depressive disorder and
neurodegenerative diseases, and cardiomyocyte hypertrophy {see, e.g., WO 99/65897;
WO 00/38675; Kaytor and Orr, Curr. Opin. Neurobiol., 12, 275-8 (2000); Haqetal., J.
Cell Biol., 151, 117-30 (2000); Eldar-Finkelman, Trends Mol. Med., 8, 126-32 (2002)].
These diseases are associated with the abnormal operation of certain cell signaling
pathways in which GSK-3 plays a role.

[0024] GSK-3 has been found to phosphorylate and modulate the activity of a number
of regulatory proteins. These include glycogen synthase, which is the rate-limiting
enzyme required for glycogen synthesis, the microtubule-associated protein Tau, the gene

transcription factor B-catenin, the translation initiation factor e1F-2B, as well as ATP-
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synthesis. GSK-3 is a negative regulator of the insulin-induced signal in
this pathway. Normally, the presence of insulin causes inhibition of

GSK- 3- nedi at ed phosphoryl ation and deactivation of glycogen synthd@efebi2(®7
inhibition of GSK-3 |eads to increased glycogen synthesis and gl ucose

upt ake [ Kl ei-n-et--al.-,. PNAS, 93, 8455-9 (1996); Cross et _al. Bi.ochem J.

P T e e e

303, 21-26 (1994); Cohen, Biochem Soc. Trans., 21, 555-567 (1993); and

Massi | | on H@dﬁhﬂo 2 ERB8 JNat. Rev.
Mol . Cel Iﬁﬁ%{agyam%ﬁ 769- 7§k%%gog%é’tjﬂ1?£“r@\%gc?-%b wher e nﬂﬂ@r?gj Piﬁ]e?esponse IS

i npai red i #vese fd@tgempbczpaﬁsm in nyiny espets of yeltuire sictatmiismgiralifesonipt ake f ai |
to i ncreasg ﬁtﬁ)e{tf Qﬁe eﬁgd_‘:rslepce of relatively high blood |evels of

i nsulin. 'y high blood Ievels of glucose with acute

and chr oni moﬁ]f edha GSIQ-B mﬁatyatw Isatmwhaz igrefevdrt fornhe g@elbm\bagpeimar di sease,
renal fai IdLire and Q] indness, such patients, the nornmal insulin- induced
i nhi bi t i ondgfetesgRsWInry pgedtsggnglﬁgd@ads fq celiyler glngosemptske AchEysogen t hat GSK-3 i s

over expr eSgfthelill BSKIPAShePAthve sbatbfor ok bl ARER SR Yl %%gﬁg%@hl Cliger apeutic

inhibitors“of GSK-3 are t e useful for treati atients
suf f eri ng Nemoallysthe pmemceof msmn@e nﬁldaﬂlmmﬂGSK-Sfrﬁe]ﬁﬁ]:d plpoptopdatsonhas been

|rrpI|cated|nthe SIO|O IS d et al., ‘
1997; Choi" déifeacglva o ‘goﬁy %ﬁp Wﬁt“ﬁﬂhlﬂ %0&} %lea@gagm éﬁ“’ghm and Chen,
2001; Mir pilycogén dnthesit 98 ghiNbébQipﬁk@[ﬂém&:lt al., PN2) 93, sHs5-0Mi ogpiilatrbosat i ons

i ndicate that activation of may be invol ved |n§a§p toti ¢ mechani sns

(Kayt or ardl- Bachempgpo 303, %JZ@)@IQPQGFOW B“’QIERU&)S"’C direnp.@d. 3 {(19BFel s of
| schem ¢ S@;@ﬂl@ﬂ%ﬁg e r?i%f@bg@fﬂg&%xéu@?@@&éswﬂd%@ showed

i ncreased expréssion is folTowng i em a et al Brain Res,
859, 381- 5CelR G, 2SH96Ka (200104 However mdlereRbs ins@B) reSiRBsOR ml@ﬁﬁd)na Fi br obl ast

grow h fac F duced hem bral n i after nent m ddl e
cerebral ‘ﬁ-‘%‘?ﬁli(% Pé@‘}f‘ lgi}(c(?gert *)E%QS‘F A ‘llcé)sef thlf#ef#ﬂ g‘f mgﬁeasefg ong et al.
2002) . | ndgegncd dfaelafiesly RRhMIRANEWER of ifsekid. STIRE lehditodBtRaly m*gﬁmdoa i schem a
nodel s in rats may be nediated by a pl-3 Kinase/ AKT-dependent inactivation

of GSK-3 Jsve(lﬁ-%fﬁ%‘il%?&'ﬁbtacl#andme eptffhat may uigmptely oyl i nhi bition of
GSK 3l aft i n damage.
(0027] e YidRasc, R oo SPAociBl. Bch Qs R GBI el T 01
al ., G rc iRdsed iiB8bididDaf GSK@Ifa(lsTﬂo@cwwdltdta‘s also beenmpmrd diad GSKAT @r ct i on by -

I nsulin adm ni strati.on at er fysi on Akt, d nde

si gnal i ng DRSS M%@&Fs%lﬁp ﬂé}agﬁtﬁ’f @m’ﬁ%i%ﬂf%m%ﬁ? o
activati onGFREsRE uRfefeRudéfartok ﬁmﬁ]g aﬁb@cncbaﬁéﬁyafﬁeimgwoﬁi injury .-
after transient cardiac ischema in vivo); Mao et a Oel | Cardiol,

32: 2397, response to insulin.
[0026]  Apoptosis has been implicated in the pathophysiology of ischemic brain

damage (Li et al., 1997; Choi, et al., 1996; Charriaut-Marlangue et al., 1998; Grahm and
Chen, 2001; Murphy et al., 1999; Nicotera et al., 1999). Recent publications indicate that
activation of GSK-3 may be involved in apoptotic mechanisms (Kaytor and Orr, 2002;
Culbert et al,, 2001). Studies in rat models of ischemic stroke induced by middle cerebral

artery occlusion (MCAQ) showed increased GSK-3f expression is following ischemia
(Wang et al., Brain Res, 859, 381-5, 2000; Sasaki et al., Neurol Res, 23, 588-92 ,2001).
Fibroblast growth factor (FGF) reduced ischemic brain injury after permanent middle
cerebral artery occlusion (MCO) in rats (Fisher et al. 1993; Song et al. 2002). Indeed, the
neuroprotective effects of FGF demonstrated in ischemia models in rats may be mediated
by a PI-3 kinase/AKT-dependent inactivation of GSK-3f3 (Hashimoto et al., 2002). Thus,



2000 (Intracoronary, adenovirus-nedi ated Akt gene delivery in heart reduced
gross infarct size following ischem a-reperfusion injury in vivo); and
Fujio et at, CGrculation et al., 101:660, 2000 (Akt signaling inhi bbiRb-2007
cardi ac nyocyte apoptosis in vitro and protects against

I schem a-reperfusion--injury in nouse heart). [00281 GSK-3 activity plays a
role in head trauma. See Noshita et al.; Neurobiol Di's, 9:294,-2002

(t Jpr egul afiibititidaf of AGK BB 3ftkd \@Sbri Hchoay e ey nlag aBEH6ra@lisch@hicplih Sur Vi val
after traunmmtic brain injury) and Dietrich et at, J Neurotrauma, 13:309,
1996 (Posfi?“F‘%ﬁ?rrat I c adm nistration of bFGF significantly reduced danaged
cortical n S t tic
brain inj u?g/“)wp[ 0((%82% 3‘1%.3%129 P’ dége:dg@mév%eimﬂﬁnfapoﬁoﬂ sg JOWQQS{ E't%i s@cﬁﬁ%{’arl C

di sorders. SSé@lEBQMr(Tthﬂaeﬂlmn m)?bcardrdkmfmuw&)d;ms&hﬂﬁ&xmi’maﬁon ati et at,

ot abi 11 21 nyPRURE  hetiaioe Al PoendBR ALY S S Rt L AR ) anc
Lijam et au04:839, 200190kBAivatOPfreédiies bRt heRtd il feveaRQuREomyRAgr mal  soci al

behavi or and defective sensori hot or gati ng Di shevel | ed, a cytoplam c

protein i n%‘Ff\YéﬁefltﬁnW%ﬁil#ﬁ/WeﬂﬂWmW SR el Mfd&eﬂ\ﬁaﬂl@lsﬁ 3%6030] It
has been Sa ﬁtﬁ@émﬁ%&eﬂ%ﬂs% téﬁyAﬂt 3‘?% H%g@%@a%?gx%hsd | nduces

axonal rem) ng an hange syna |c co nec & On, Curr
Opin Neur axtfardi sjze fQli¥vibg &Eﬂﬁla(répmﬁumegmﬁmy urmnvm)t am&mub,@:onhaugets in

Neur osci - b 1060303 RkRufiteinhflls oafihh By apioRa i Bl BOPRERaL | on of

growt h conggdinskiciehfialfdperBsioRtnpig if Abuse d¥af)s) - [0031] GSK-3 activity is also
associated with Al zheinmer's diSease. This disease is characterized by the

presence of02fk E¥HESactvity playsaplendeaddpumae Sanbosia ot @F’WW Bis,
intracel | ”2%4 53] @Hfﬁ%ﬂé&&r&f&&@@-ﬁﬁ segﬁtﬁxygﬁﬂiagiaégos%or 4l £S contain

hyper phosphor yli at e protein on abnor nal
sites. -9 @ﬂerﬁmnnaﬁﬂirmnmlma ahé‘s‘hdm@mta]hd\lweutcnraphmsmeyﬂmﬁe these abnor mal

sites in c and .ani del rth i nhi.biti GSK-3 has been
Shown 10 orERRHG BB G PECH e eAmh TRt tapidsd Roloa s & ol
Curr. Biol totalé@ntﬂ@&?vcﬁ@méh%fhimoaéld;fﬁmﬁﬁmcmnmmg Neur or eport 8,
3251-55 (1997;}11 ﬁgt or and Or, Curr in. Neurobiol . 12, 275-8 (2000)].

I n transgefi0d IvBdp alep kaawen tﬂ;ﬂ@smsle i8 pgyehtricafitordeid r saedldprTay

ol B A e, L e s of
pret angl ed andféalpmnsa,md;\/ahtm-lpsmmm emxd stabiising dfuighrdebleaseyGSEhaptigRies andor ai ns  of
patients V\%ntcpeasAc e[al?galtemn) and Lijam et al., Cell, 90:895, 1997 (Dishevelled KO mice showed

abnormal social behavior and defective sensorimotor gating. Dishevelled, a cytoplamic

protein involved in WNT pathway, inhibits GSK3beta activities).

| [0030] It has been shown that GSK3 inhibition by lithium and valproic acid induces

axonal remodeling and change synaptic connectivity. See Kaytor & Orr, Curr Opin
Neurobiol, 12:275, 2002 (Downregulation of GSK3 causes changes in mirotubule-

. associated proteins: tau, MAP1 & 2) and Hall et al., Mol Celi Neurosci, 20:257, 2002
(Lithium and valproic acid induces the formation of growth cone-like structures along the

axons).
[0031] GSK-3 activity is also associated with Alzheimer’s disease. This disease is

characterized by the presence of the well-known B-amyloid peptide and the formation of
intracellular neurofibrillary tangles. The neurofibrillary tangles contain
hyperphosphorylated Tau protein, in which Tan is phosphorylated on abnormal sites.
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JNeur opat hol Exp Neural, 58, 1010-19 (1999)]. Therefore, inhibition of GSK-3
slows or halts the generation of neurofibrillary tangles and thus treats or
reduces the severity of Al zheiner's disease. [0032] Evidence for tbheFepboo7
GSK-3 plays in Al zheiner's di sease has been shown in vitro. See Aplin et al
(1996), J Neurochem-67:699; Sun et al (2002), Neurosci Lett _321:61 (GSK3b
phosphoryl ates cytopl asm c donain of Anyloid Precursor Protein (APP) and

GSK3b i nhi msqq-@nasrbaMﬁsvn% ﬁosf?h H8E BRIl diks ﬁP(P'l]taﬁlé@ﬁl}f[gf?] gells);
9637; Kirschenbaum et al (20 Bi ol Chem

Takashi ma at al 998
276: 7366 n&ﬁb@@@ RiGIK-3 has brien Slistiowto peavest lﬂ'p@@bmphonylanon oh chis

i d i APP
associ ated é{éa gggg@;&@ﬁgﬁf %ﬁrabggr Yl 50731&9.(? 96%) tﬁ}%&hl%?s f;’m )

Takashi ma at ur’osci | vation o
Ab( 25- 35) éhh@n@eEtSpBﬁﬁp’.‘rﬁ)ﬂ?Q’b)t Kaptondnd Ora,u’,'uirn Opzqnﬁ‘d’auwﬁidl memcms. Thi s

observatio es a Link between Ab ur of i_bri t angl es conposed
of hyperphg@@hﬁ‘rb} TnggPTCgc egxgrpmpsswﬁ{?ﬁﬂ% mﬁ%ﬁ‘?ﬁ‘rﬁ‘fﬁ‘bf AD); Takashi na
at al (199RyperfiléshoBR:itibASAd aBh@AKPHERl0 uroBX NeRScts Qe PfLudsstet Mi L Y

prevents Ab- |nduced neur o- degeneratlon of cortical and hi ppocanpal’ primary

cul tur es) ; EXHRJ.202(-3 (20010b 3pctivedifichicormylgienip cypoplasgrof pretemgledcel | ul ar  Ab42
Is toxic t 0. 0 /GSK- 3b
si gnal i ng- e%@%ﬂgﬁt%@ gﬁosr%u%ﬁﬁ fe& a mﬁ%%ﬁ%@ﬁé%&aﬁ |"hat’ry 8: 195
(Li thi um pvdkecpahdilipdeEurd, 33, 1010wm9 y1999)mp'ﬂlmefpﬂal, inhéhiienst GSTOBsIwS or
fibrils-in cyt ot oxi ci t red ed cl ear .

transl ocat ?‘gl%‘/etg%%ﬁf’grﬁn?rf Eﬁ“’&ﬁ e@ﬁp(ﬂﬁ‘gxs RS & 15AvRss the sevrity ofy Neur osci
23: 4499, ZQ,%eﬂh@d{gygsatlons in A zhei rrer s presenilin 1 may deregulate and
i ncrease GSK-3 activity, which in turn, ai rs axonal transport in neurons.

The conseﬂlﬂ? ribudraes fméhq 19le GRS le pipner 'y digeaee basdwemeor@is can
ultimtely,} [7QQ33] Evi dence
for the role Cgfégpm{%%&?gg&?%% rcrer g dédé)ggﬁsg ﬁé@%g%%g S(c)lmIn%ch n vivo. See
Yamaguchi 8g1:a1 (QSM@ﬁpsphorﬂatW@anh@tﬂonm 6BamyRéd Preturadr Rrdei@ QAPPY

Neur opat h Ex ro 8:1 nor.eact i el.ev ed I n
suscepti bl 8mp g%#‘“ﬂélbg‘r" /{B}‘EF%%@Q‘%%%%@ gﬁg%ﬁ%ﬁﬁ? @ 'Neur ochem

83: 1529 (Tmﬂﬁﬁleﬁaﬂu@%) WA B 96 968!7; Kirttehbdabkednl (3081 ¥ BisiChean exhi bi t
cognitive deficits simlar to those in _transgenic_APP nouse nodels of AD);

De Ferr ari 28076 (G588 pomplexsoyidnanginhgsphoryites nrespibiaile Whichis #ecia®at nent
rescued neyrg %E&Eﬂa%cﬁgﬁ Hﬁﬂ@%}nﬂ{eﬁ% ofbgﬂ ?HOE‘PEFP)S Takd¥pintd ot al@0SH, MBZE)

caused by i ntr7ahi ppocat npa jection o McLaur i n et
Neurosci Res 31:317 (Activation of GSK3b by Ab(25-35) enhances phosphorylation of

tan in hippocampal neurons. This observation provides a link between Ab and

neurofibrillary tangles composed of hyperphosphorylated tau, another pathological
hallmark of AD); Takashima et al (1993), PNAS 90:7789 (Blockade of GSK3b
expression or activity prevents Ab-induced neuro-degeneration of cortical and
hippocampal primary cultures); Suhara et al (2003), Neurobiol Aging. 24:437
(Tntracellular Ab42 is toxic to endothelial cells by interfering with activatioﬁ of Akt/GSK-
3b signaling-dependent mechanism); De Ferrari et al (2003) Mol Psychiatry 8:195
(Lithium protects N2A cells & primary hippocampal neurons from Ab fibrils-induced
cytotoxicity, & reduced nuclear translocation/destabilization of b-catenin); and Pigino et
al., J Neurosci, 23:4499, 2003 (The mutations in Alzheimer’s presenilin 1 may deregulate
and increase GSK-3 activity, which in turn, impairs axonal transport in neurons. The
consequent reductions in axonal transport in affected neurons can ultimately lead to

neurodegeneration).
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at, Nature Med, 8:1263, 2002 (I munization with Ab in a transgeni c nodel of
AD reduces both AD-|ike neuropathol ogy and the spatial nenory inpairnments);
and Phiel et al (2003) Nature 423:435 (GSK3 regul at es anyl oi d-beta peptide
production via direct inhibition of ganma secretase in AD tg ni ce) 02{FeB24]7
Presenilin-1 and kinesin-1 are also substrates for GSK-3 and relate to

anot her nechamsm-f-ar the role GSK-3 plays in Al zhei ner's.disease...as was
recently described by Pigino, G, et at, Journal of Neuroscience (23:4499,
2003) . |t {0983} ourddenbafor BEKBaHIK - Smiqemhaméﬁeﬁﬁdﬂséassﬁﬁd beeh show@lik chai n,

which results rel ease .q fro rane nd organelles
| eading to” gorgﬁl}ga[n?a@“c ﬁ“fléi%d%é’n‘g gYe B@éh@%ggﬁefaﬁ?ég ¥hIMorfini et at,
2002) . ThenNgitopah Exﬁwgﬁl@!SSS QOEI(GS]@bMﬁhb@ﬁbﬁvitﬁhs%‘ﬁwate@iﬁ{ sEERBl ate and
i ncrease GSK-3 activity, In turn, inpairs axonal transport in neurons.

The consetpsans of éﬂﬁwﬁnﬂemnn@% 6hal1 (29023 hemp 8311632 (%ansgelm oies

ultimatelyyh ciated with
anyot r ophi c 1:Flgtgnent“rlan sc?%r 0S| s%ﬁ%@)ﬁ@@&l@g%hv%ﬁfééﬁ an eve glnd 1999
(Axonal tr brarsgenit APB mogsamddels oihAB) \MEenmaretgl (R0033 Mcﬂﬁ’syoh[ﬁ'yl&'ﬂ%swl m ce) ;

Mor f i ni K3 hos tes ki ne | chains.  and inhibit
anterograde&gs%%ﬁﬁ %‘5‘8?'{) scu geneano ﬁ&fi) %‘gg"’il%f’aé@@?n $2001 (The

maj ority otl\aaﬁis%kermké)rcaﬁ@u fiﬁtrdhiﬁfo a&ﬂﬁunjwﬁwemeﬁmotmﬁadneret both P13-K
and Akt in the early and Eres nmpt onmati c sta t hat preceded si gni ficant

I Ioss of t hal.A¥aiye Med; §1363, Uizl Wil ARineiransgenie g eaﬁd&DSanchezdeL
Gsics act v istiiEes B A P BoRopdthoto ald DR Ay EpbSleRy, B piREL 0 O

peri pher al al{@9@2 Nahjre423e435 (GSK3ragulitecamybidwbetatjeptideG8K@udtioh viaiditein by
l'ithium and \%a'g%r %l C aciézl3 can in%ﬁ e_axonal renodeling and change synaptic
connecti vit o I@ﬂ“&q’ A gm&a n Neurobiol, -11 02-Feb-2007

12: 275, 20@d34DovmeRailinal arlkisdsinChled aﬁauﬁg&aﬁéﬂmm-s Andrielfd tolibenssoci at ed
pr ot ei ns: tau MAN & 2) and Hall et al., Cell Neurosci, 57, 2002

(Li t hi um afgchanisg) fﬁ?@?é"lﬁﬁsé‘i ?a&x&Whemm%#%ﬁs WS Tﬁ?%@ffﬁe%‘ﬁ@i B ke
structur eSpgufbn@ tehﬁ Fcl»sc@h&@%h@o@,s ﬁ'w sf&ﬁﬁ'tﬁm Rkispéss: 172,

2000 (FGF2 | rul’at e’ Sc vvan proliferation I nhi bit myelination
during axophaspgummeh)imsml h@tahﬂn,wmmwltsiiommlf(am}f-lgmrssl-llﬁom egul ated in
t he proxi nmal

f h d
Sanchez et & anigﬁ‘in eﬁ%ﬁ F%%ﬁgg?ia oefi}l‘g!f- fi'ifl . Iero aérl]eg%xrogﬁrtf/ags rgzt |) onan

medi at ed bI/MoﬁSK& aamooszﬁt TiguthdrOQiggdst aomb mutasiubehxrmlaan defigdiale and

(3-catenin, which is de radeil d after
increase GSK-3 activity, which in turn, impairs agonal transport in neurons. The

consequent reductions in axonal transport in affected neurons ultimately lead to
neurodegeneration.

[0035] GSK-3 is also associated with amyotrophic lateral sclerosis (ALS). See
Williamson and Cleveland, 1999 {Axonal transport is retarded in a very early phase of -
ALS in mSOD1 mice); Morfini et al., 2002 (GSK3 phosphorylates kinesin light chains
and inhibit anterograde axonal transport); Warita et al., Apoptosis, 6:345, 2001 (The
majority of spinal motor neurons lost the immunereactivities for both PI3-K and Akt in
the early and presymptomatic stage that preceded significant loss of the neurons in this
SOD1 tg animal model of ALS); and Sanchez et al., 2001 (The inhibition of PI-3K
induces neutrite retraction mediated by GSK3 activation).

[0036] GSK-3 activity is also linked to spinal cord and peripheral nerve injuries. It
has been shown that GSK3 inhibition by lithium and valproic acid can induce axonal

remodeling and change synaptic connectivity. See Kaytor & Orr, Curr Opin Neurobiol,
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phosphoryl ati on by GSK-3. Reduced |evels of (3-catenin have been reported in
schi zophreni ¢ patients and have al so been associated with other diseases
related to increase in neuronal cell death [Zhong et al., Nature, 395,
698-702 (1998): Takashima et al., PNAS, 90, 7789-93 (1993): Pei et02%Feb-3007
Neur opat hol . Exp, 56, 70-78 (1997); and Smth et al., Bio-org. Med. Chem
11, 635-639 (200%)}.— Furthernore, (3-catenin and Tcf-4 pl-ay--a--dual-role in
vascul ar remodel i ng by inhibiting vascul ar smooth nuscle cell apoptosis and
pronmoting peave ’fQé’pg@WF&‘&ﬁljm@ﬁ%@K?’ cagges changes in goropdmle-280dited Accor di ngl y,

316 050 PARGHR MLk D APERIL G NP CHE R orastl DS Dot fbipl apg, TS5
| eadi lngr t :):allptmmﬂllldmml}md'biémaﬁormfgrm}npom#l:%@@uﬁumg?@g%gﬂgﬁbﬂ;%gm& <3bet 4
hettvari on ettt b & i Bhe 527, 20 Bl sipaiitachigon ool myisey: 1 he

i nhi bi ti on apd inEBH3NRRaRNGRELE BLOADBRREHSCAR! dnl Nidkkhe! J08Y I(BG¥F-2 is 19 038]
Associ ati on betvveen GSK-3 and Huntington's di sease has been shown." See

Car i chael Teglajgd in the pupxdmalgnd distal mpove 3a7rps withogbhquesdBeeryeicrishbrad on
protect cekhsnbs Qm, PRhXTE fﬁhﬁﬁﬁdﬁ%f'Pg @Kﬁﬁ&c@ﬂéﬁﬁf&%%%%n nongpeyronal  cel |

death via increases 1n b-catenin S assoclated transcrip Ponal
pat hway) . Gﬂéa’rBeﬂcpvﬂm) on of GSK3 reduced the actlvatlon of heat shock

transcri pti 0 t ¢k, prot.ei n HSP70 ( ur et al. J Biol
Chem 275: , é@@f‘crts %Cﬁs{%&nﬁs@sa%&r@a%w r(Q) aggr egat es
and cell dg CGenet,

11: 1137, 2g %My%glg G&K%- SRRl Yt f-PR0 s ?’QT—IB?ngan t hei r
receptors a«rlnmphxen%mwtsjmdlhage alse hyenl assvaiatedwithfother dissaseg gl #ghioe cul t ur es

2000;  and R BoRra e R ARG L. flaue s eoBilta YRR ke g o

process OuUbBIANAS) 9b,y77eslwgqmr3umcmta@$f IN#RHdpabl. Bgp,I56Y70-VE (19Y); @hd FG- 12
02- Feb-2007 . in renyelination and Yon 1996; Gogate et al., 1994) and
t hat FGF- 2Sgdthet ilh Siaprs. Med: Gkﬁﬂmlt@ir&%a@%)h ﬁ@ﬂhmﬁycaéﬁﬂn@rnﬂgmfﬁent al

has o' so bER AapeaRSh bisofat kel Sntiithe bllol st apitiblaL, 0 7

si gnal i ng kporsdsismndipeonpiting peolifedation (Wineg et al. [GitoRes090:34(, 2008)r phogenesi s and

differenti K tot et at. Genes De 4:1181, 00; lar, J

| nvest Der%if?fa‘ g&ri§§g1%% Bavivrs @Wlma%e‘?%éﬁ?fa‘t’rﬁa eq s L) Fiwé;l&?%ﬁ tutive
over expr esgj o0l 20029 AtiNiBh bpesxcg fredibEsthephtodyad grﬂﬁvth faBtos, Heda;ﬁg% laRghed O
develop hair follicles. Wit gnhals are required for the initlal devel opnent

of hair foendatheligl @H@a@s@némmdtdmm@p@/vm@m igteadtyhvend Kneralaly EBis)
i bE L 09 g 4188, 3008 (B8KsRla hivar RMiGR ahgReBibis i Hhsing L7 ansi ent

Wt si

Matrigel plug assay: the inhibition of GSK3beta signaling enhances capillary formation).
[0038]  Association between GSK-3 and Huntington's disease has been shown. See
Carmichael et al., J Biol Chem., 277:33791, 2002 (GSK3beta inhibition protect cells from
poly-glutamine-induced neuronal and non-neﬁronal cell death via increases in b-catenin
and its associated transcriptional pathway). Overexpression of GSK3 reduced the
activation of heat shock &anscription factor-1 and heat shock protein HSP70 (Bijur et al.,
¥ Biol Chem, 275:7583, 2000) that are shown to decrease both poly-(Q) aggregates and
cell death in in vitro HD mode]l (Wyitenbach eta 1., Hum Mol Genet, 11:1137, 2002).
[0039] GSK-3 effects the levels of FGF-2 and thgir receptors are increased during
remyelination of brain aggregate cultures remyelinating rat brains. See Copelman et al.,
2000, Messersmith, et al., 2000; and Hinks and Franklin, 2000. It was also found that
FGF-2 induces process outgrowth by oligodendrocytes implicating involvement of FGF
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provides the crucial initial stinulus for the start of a new hair growth
cycle, by activating beta-catenin and TCF-regul ated gene transcription in
epithelial hair follicle precursors (Van Mater et al., Genes Dev, (ZFi22007
2003) [0041] Because GSK-3 activity is associated with spermnotility, GSK-3
inhibition is..wusetul.as a nmal e contraceptive. It was shown, that a _decline
in sperm GSK3 activity is associated with spermmotility devel oprrent I n
bovi ne and;jvel ' ( a I 54: 709,
1996: S ¢ e aphee (U id fongs 1S URLAGIH “oR) e o) glleRiiey o

seri ne/ t hr basrsheoen ma@m@rﬂyd meavery dfexmi@entd alkérgie encephaipinyelitisd@dBr ed t o

i motile s ayaraghavan et al., R o] Reprod, 62:1647,

2000) . Thlgj‘?cgr&2 ‘""wﬁggﬁgfﬁ)éﬂc}] denpnstrated with human sperm (Luconi et al.
Human  Rep{00do] 16G9R-3thag@8d been[a8étdidied With He@Carbwiiibedaucd WiftBetaRaRRNOr tyr osi ne
ki nases plays_a central role in S|gnaII|ng t hrough antigen-receptors such

as the TCRSIZRRtNG nwowR &0 play aprainr gole iphginiplicle IP?FPMEGF@FSW differgntiaign r ent
Opi ni on" i n0ARHARY ROM. éé}ﬁéﬁév,%%éﬁ%@ M%l_e Te ﬂﬂerfﬂﬁtdi'aﬁ%%%r@oﬁfsem i al

for T cell "activati on. ree nenbers o and Tec,
are acti vaIterchs dowdshat exen with constitytive mwlatasmorequb@ehmrbrsuqﬁ Wintsignhlingand

transm t I ffectors,, includi LC- Conbi ned

del etion of® %P%Jaﬁ?ft‘ Igg}i mﬁ@@? s{ggﬂéatﬁf%q gﬁﬂ% Qnﬁ“g}a}l on of TCR

r esponses ﬂ%ld@ﬁieﬂg)f%ﬁ|f¢ﬁ1ﬂés9dnﬁCGSK$Udr@ﬂm1ﬂ€e]y wgoldmgw:n@amm 4 ByTune responses
to an intracellular parasite Toxésl asnp aeffer et _al, Science

284; 638- cuibitingdwiarcatqnin. r@@@ qtgl e‘%‘?‘“dh%tgﬁ ﬁeeg)oﬁwlﬁﬁtwmlg'@ﬁgagenent i s
effect ed | Brolided IReKruled inflof Bhmufiaf kit sudrf 1%l o/ nab SrAARHDIRI Y Rfiodlg! | On.

calciumnobilization an I nase activation are al f edl
02- Feb- 200%eta~catenin and TCF-regulidetRiend trendeiptidnyin kpiteliddiairfelliglequecwesomnt i al for B

cel |l devel and tivatian,. l~epts with nutations in Btk have a
pr of ound bWPﬁrﬁ%g‘Tﬁ@%@?&Q@%?ﬁdﬁ sulting in the al most conplete
absence of [gB4iy N"PBRENdeaISIAR dopliBSEBss6EhteS with epeamahotilitg d¥BISd iligbitibeisel s and a

profound inhibition of hunoral respgonse to recall antlgsa%’r(rew ewed in
Vi hi nen et usgfulps amaleonineepiiyes Ik wanhihews. tha) @ dedinig yo spem FHVERE i n Bt k
al so have I decr eased
level s of 1&9%%9 Egéfﬂ%hinlﬂ%dﬁaﬁidpﬂﬁﬁ{ 1% boﬁng%tn]dalgmﬁé&? egf oundy o faneaosdy
cell proli (‘éﬂa@b:aglmvamdtnig&dbﬁepmﬂ;ﬂ gos, 189G Smlthmtbll,tfs‘&ndwhjﬂbﬂ d9¥dnses to

Eggmiglllng g&{]dent St)%&mgt‘gks am}é g&i&%@@%&@ﬁ&n °F%J15§3|]‘HE@ M?ﬂ}e] activation
E 2|r logg Eavte %%%@fnﬁometsyeﬂngﬁ oIS eV Saraginoairby) al., Biok RéplodpéR1647nur i ne mast
2000). This effect was also demonstrated with human sperm (Luconi et al., Human
Reprod, 16:1931, 2001).
[0042] The Tec family of non-receptor tyrosine kinases plays a central role in
signalling through antigen-receptors such as the TCR, BCR and Fce receptors (reviewed
in Miller A, et al. Current Opinion in Immunology 14;331-340 (2002). Tec family

kinases are essential for T cell activation, Three members of the Tec family, Itk, Rik and

Tec, are activated downstream of antigen receptor engagement in T cells and transmit
signals to downstream effectors, including PLC-g. Combined deletion of Itk and Rlk in
mice leads to a profound inhibition of TCR responses including proliferation, cytokine
production and immune responses to an intracellular parasite (Toxoplasma gondii)
(Schaeffer et al, Science 284; 638-641 (1999)). Intracellular signalling following TCR
engagement is effected in Itk/R1k deficient T cells; inositol triphosphate production,

calcium mobilization and MAP kinase activation are all reduced.
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degranul ati on and decreased production of proinfllamuatory cytokines
follow ng FceRI cross-Ilinking (Kawakam et al. Journal of |eukocyte biol ogy
65: 286-290). [0044] The ribosonal protein kinases p70S6K-1 and -2 af®Feb-2007
menbers of the AGC sub- famly of protein kinases that consists of, anongst
ot hers, PKB and.MSK... The p70S6 ki nases catal yze the phosphoryl ation and
subsequent activation of the ribosomal protein S6, which has been

i mpl'i cat edp4B]t herek Eanisy ﬁhas@@ade al4B esBRkH] frBeeldey t Gedlhctafic, the
conmponents_of the protein Sént hetic apparatus. [0045] These nRNAs contai n an

ol i gopyr i rRaHiERie “tlﬁha%qtats&nsmh tkrhage a profgrad blosk imB sell develapment, resultingimed a
5' TCP, whig F]g?og ﬁ&?;sg W t ot h
transl ati l)na ev F&I’ eVIngq%nﬁﬁ%%{}%laﬁ&Bl%%ﬁa E%C ev{ragx%cﬁlgé%sa ©
Bi ol . 200 Jleveﬁﬁand]zogrefom%)rﬂnmmﬁl dBilmdenb esplamne toﬁﬁcqb]msgdsmr(xpwmmdm i's

ti | at t h fact
o a1 Ve SRR e B ooB0 B R B AR

Res. Commugdde38 dudhiB& of pESpheSH B cenb rﬂ%zmt&cﬁﬁh‘é& leveROf I Wh L) BiRf TR,

si nce rapa cin acts to inhibit p70S6K activity and bl ocks protein

synt hesi s, delefigadn micedias § peefoundreiseiion Bﬁellepr@kfmnmegrdu@siubmn%ﬂgh’lr @) ati on of
t hese 0 eezl e 1992,
358, 7%"?5% ]m esﬂoh%??c? Pg{n(a yses hem%%spﬁ)gn agl%ﬁt of* Thr252 in

the acti vayedn92:p6il-1623 (2008))p Bik alad playd a crucialalerin makti cell activatiolths@phsabl e f or

70 tivi ' . R, | 1998,, 8 9 f
P nanyci Bt Sy de B rrsitof (R B defisiebpiing i5ast o deBs et p7 086K
from mousegpavgiafet ﬁt&de%&astdtﬂa@duem 6f%|r01fnﬂiaﬁm&?&y BYtBXiGed fﬂll&f?ﬁ] Fcérl | growth

and proliferation signaling. -14 02-Feb-2007 ------------ 0047] The

3- phos phoi dressilinking- (K@Wéki@@rﬂ-‘ alpf@ﬂ@iﬂf lﬁﬂkmwbld?m%%ﬂ%}xs a key role in
| at
bt a1y 0P8, St Ytoblorid ol RRELs BrogirO R6E 2 ARGLEY of B AVCRIEE )

29, 1). Thiassl |oﬂpiws:i1ekmsseﬁdralmom1fsts oy amiomigst oﬂiem?KB&ndMﬁK Thesp70Sown as

AKT), p70 rib S6K h NbJ . Subcel | .
Bol | D00 Kinsias qiayze the Pk R o bseasaR felivari et S Abosynel REPOM  Epe
2000, 19, é’@%a&&?aébeen%ﬁcﬁsdihaﬁe%@am ip\Seghfatiog bf MRINGG chling §SiIRNSe to

insulin and growth factors and as a consequence of attachnment of the cell to
the extr seosttonenis of¥he projein pymthelie pppasatemal i ng) . Once activated these enzynes

medi at e W@Msﬂ' V@l &%ﬁﬁ’ s%f%m esg@pagﬁlgspgﬁa&%mts* t&&s@ggﬁmwt ory

proteins t ant processes as cell
survival, sjirepwﬂaed api"ﬁOPIwh:ah hasrbeamshoghﬂobsessemﬂgfdrahmmgtp(ﬂmvdtdw MA. et

at, J. Oe'uansﬁtlonﬁ?ev]] Aolarno s 24 brog. MR acid hés: M5t 12001, 65, 101-

186). p70 S6K dependent S6 phosphorylation is stimulated in response to a vasiety of

hormones and growth factors primarily via the PI3K pathway (Coffer, P.J. et al.,
Biochem. Biophys. Res. Commun, 1994 198, 780-786), which maybe under the regulation
of mTOR, since rapamycin acts to inhibit p70S6K activity and blocks protein synthesis,
specifically as a result of a down-regulation of translation of these mRNAs encoding
ribosomal proteins (Kuo, C.J. et al., Nature 1992, 358, 70-73).

[0046]  In vitro PDK1 catalyses the phosphorylation of Thr252 in the activation loop of
the p70 catalytic domain, which is indispensable for p70 activity (Alessi, D.R., Curr.
Biol., 1998, 8, 69-81). The‘use of rapamycin and gene deletion studies of dp70S6K from
Drosophila and p70S6K1 from mouse have esiabliéhed the central role p70 plays in both
cell growth and proliferation signaling.
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EMBO J. 2002, 21, 3728-3738)]. PDK1l is a 556 amino acid protein, with an
N-termnal catalytic donmain and a C-term nal pleckstrin honol ogy (PH)

domai n, which activates its substrates by phosphoryl ating these kil2d&b2087
their activation |loop (Belham C et at, Curr. Biol. 1999, 9, R93-R96).
Many human cancers .i.ncluding prostate and NSCL have el evated PDK1 _signaling
pat hway function resulting froma nunber of distinct genetic events such as
PTEN nut at ﬁooma orrm\aeghoewmmmuaaepeﬁd@e dobdimkitigye-1 @GR BiplivY a REPESE S
[(Gaff, R ert % . Ther. Tar e?s 2002, 6, 103- ?M Brognard, l.,
ot . CAREBHnERE gy of a gimbersf kinaws bslpieine o the ACEHeubTaminef peicia
potent i al FREBAMISA, 10 ef IS BiodABACELE: T»?ﬁész@ﬁj PeRCinlock IBRBLEEE | On Of 2

PTEN negative human cancer cell 11 ne anti sense
ol i gonucl| eproiethatnate BelPKE alsg dnown aspill), p‘Tf[h gsesel $6 kigasedB86Kx@errich, PDKI

protein Ieve d rol if I on .an rvi val
CFl'ynn, .o Pigg MoRindoRelial, 2083, of 135} b i o Sin@R Bt 1
desi gn of TP, KBYI 1086, 7s, 1904i2b34)0 PHK 1ahedBRi! 319ian1ﬁgss.acamémtxesgbmr
treatnments, .an_attractive target for cancer chenothera 0048] The

di verse r aRdrsulin apdgrowth fagiors ‘ﬁ'ﬂr%? Gonseduenee of atiarhament ‘PfHB? el t9 thet he _
mani f st al ix@foddild B OldieMd Herdliste)° BhE0hdiRbiof bokd & g&t BSmbdla fldgy PMY S1 O 00

self-sufficiency in gr ng, evasli o 0SI'S, 1Nns nS|tivity

to grow h- dlmrsdﬁeﬂlu}aye@m@rmfl phng;horyllatmgkbysmguhampy pnnwmswhatmwempem sust ai ned
angi ogenesi stasis nahan, D. et

d
at., Cell ?%56"” gségge'f%\/a%ﬁ?ifdﬁ SVl r$‘PV"I:‘hPr FPPAEete  p13K

si gnal | i ngre@l.ﬂhﬂbiﬁ!l}.am MlAr el AL@E el ROOY, 11907903£29060), (Rdvabr, MUACEriap)
I ncl udi ng ﬁro i feration and survival. Consequently, inhjbjtion of
hi s pat MEHBOSPAER] RS SFHT. BR hisa raraboscsd Roeh sy sl nent s 1 or

cancer | i ci pat ed
that a PDKC%E {gﬁ% or d%i‘lflﬂ%dg/ng!l Ied&?#nect ﬁ”%ﬁfeﬁg‘?‘%%“ Wﬁl?h mﬁl\‘/ﬁé’c}3 §R§WI depr ange
of human cmhgsts. by[pmoqﬁpn&;pmgutﬁaschhaspg. ati thejr ardivetibn leop(Belhwin, Blatlpat hway
activit £ S t | e eI nunber of
human c;nee'é"’ b%PP ég%%?%%:y }{8&&}& > \émﬂfgrsll% cg V%rlpy gtagéggh‘gl&u%ed

resi st ancegiévared PRt ﬁgmmg@sﬂlwaﬂﬁmamrremmmanumw of disiacigenaid activity
has been attributed to a series of key events |ncI udi ng. decreased activity

of negat i ve¥epiasaleds FLESmakbpns %’G&%‘eéﬁmﬁ%@ HiIFSEHRA 4P REREUBPENPTOREES vat i ng
mitati ons Réra?@?ﬁ&t'ﬁgf \%p‘iﬁ!"%ﬁeﬁ LR sSHBN B, a'fl, QYE! EFRELSSI on. of

conponent s [ tse suc B exanmpl es’i'nclude: brain
(glionas), Rdsr 20041 61, (3986}6997hhddh1bm0d oﬁEBK,l ak & gotential menbanism ipdreat ¢mteanony,

Ree. | 1boisAerippyedhlardi ot Rai R ndsdl ol S tusThady -+ neet

with antisense oligonucleotides directed against PDK1. The resulting decrease in PDK1

protein levels led to a reduction in cellular proliferation and survival (Flynn, P., et al.,
Curr. Biol. 2000, 10, 1439-1442), Consequently the design of ATP binding site inhibitors
of PDK 1 offers, amongst other treatments, an attractive target for cancer chemotherapy.
[0048] The diverse range of cancer cell genotypes has been attributed to the
manifestation of the following six essential alterations in cell physiology: self-sufficiencjar
in growth signaling, evasion of apoptosis, insensitivity to growth-inhibitory signaling,
limitless replicative potential, sustained angiogenesis, and tissue invasion leading to
metastasis (Hanahan, D. et al., Cell 2000, 100, 57-70). PDK1 is a critical mediator of the
PI3K signalling pathway, which regulates a multitude of cellular function including
growth, proliferation and survival. Consequently, inhibition of this pathway could affect

four or more of the six defining requirements for cancer progression. As such it is

.15-



2001, 61, 3986-3997), (Cheng, J.Q et at, Proc. Natl. Acad. Sci. 1996, 93,
3636-3641), (Int. J. Cancer 1995, 64, 280), (Gaff, JR, Expert Opin. Ther.
Targets 2002, 6,103-113), (Am J. Pathol. 2001, 159, 431)]. [0050] 02-Feb-2007
Addi tional ly, decreased pathway function through gene knockout, gene
knockdown, domi-nant..negative studies, and small nol ecul e inhibitors_of the
.~ pathway have been denmonstrated to reverse many of the cancer phenotypes in
vitro (sonmentidipdédihat 7PDE] adisisited el heleraa bfectan Shairbath 6l 6§ widd ratigg0) such
as bl ock ﬁdﬂf feration, reduce viability and sensitize cancer cel I s to
known che WRAGABESTSn a series of cell lines, representing the follow ng
cancers: p3pmweat 1996, 93,
3636- 3641), (Ngo lsge;f%&tzlgq%reak?&gg& OPPI?K%&%&M%‘% r@w’g‘?‘n gf%btﬁ Cancer
Res 2001, aS@ilﬂfeQ 98-t developrasab] aammemmumaa ca@?ﬁfspiqg&sman tan [ ( Hayakawa

. et al., - 5994 2001 278) 1,
br east (Mol g&%ﬁ{?é?@%ﬁ W%g%%o(@%%?d %%?7 “0833?’8@"’[%&‘%8% P%PE%ES"IS 3, 278),
(Arico, S. Ttsindreased actRitglhas Q@ﬁmtnﬁﬁ&ﬂo adddes of K@_sl@ven?sﬁﬁé}%h d&z8davdacal
(Neopl asi a 2001 3, 278), prostate Endocr i nol o 2001 14% 4795)
(Thakkar, (Ctivaly of pegative pathpay @selﬁvrwehas the ghosp H@%Wtﬂ’a@@len X et
at., Oncog nn, P.
et at. m%?ﬁaugﬁg%%%%g p@%g.% %g&sl%gg?ggf glbl{j%&%}e% urora aﬁn&% of
serinelthr @6&118 rpethmamatséésu0h ag BEKBnesaaiplet anclude! lbraan(glmrhm),djreasn col{nlalhsmh of f,

J.R & Pl owna The Aur ara/ Jpl ki nase f ulato

chr onosone age 5&3?“ c}'l(’llugﬁ e?t%fg? r@‘ﬁa“?? @meq%ﬁ E%F?&B%S‘fogﬁy 54- 459
(1999); G[ﬁTeng,IE Haachl, Pca@@mes (199¢ 5Ar322.8/5225), Brogiaed, I0erlul. NEGR SR Rés new
oncogeni c i 02- Feb-2007 serjne-threonj ne klnases)

Journal of fzﬁ p)’ Séﬁc?é ﬁé’e"@%@ -etglo Frea ) Acaq. §¢f, 196093 (%‘T’q %41 ki nases

I |
Bi ol 2, 21035 /TSRER 1090, B JSOT (R LRS SRF R Thol ciRbs 2. (ot

(Chrormsorré:ﬂm é’g@héﬁﬂbléﬁd&lbie (aurora) ABCs of mitosis) Trends in Cell |

Bi ol 11 | nhi f the ly theref
nave Che. pStEl a0y, pec St sitecon Frgli el ERBG il e (hree
known manmmihécktodardokminaie ABeEiSe stddiss) bt szl dxolhcul&rﬂub&ois c&rmd: ;féthu(ayY) are

hi ghl y honpl o%gus protei ns responsi bl e for chronosone se; egat ion, mtotic
spi ndi e fufBteRSAR deraonsirats iovepree map) ¢ithe eARpHPRERUIDES & YigR (Hmediitect abl e

|1 1 €St N0 hafloNenith e B PERRA QRPN b ik VoL BICHRBtUN ieighe! he G2 and

mtotic phases In cycling I'n manmal 1 an ce proposed substrates for
Aur or a i ncvistidithirst sensitizd3;ancergelin teknown chemotherapies in a series of cell lines,

representing the following cancers: pancreatic [(Cheng, J.Q. e? al., Proc. Natl. Acad. Sci.
1996, 93, 3636-3641), (Neoplasia 2001, 3, 278)], lung [(Brognard, J. et al., Cancer Res.
2001, 61, 3986-3997), (Neoplasia 2001, 3, 278)], ovarian [(Hayakawa, J. et al., Cancer
Res. 2000, 60, 5988-5994), (Neoplasia 2001, 3, 278}, breast (Mol. Cancer Ther. 2002, I,
707), colon [(Neoplasia 2001, 3, 278), (Arico, S. et al., J. Biol. Chem. 2002, 277, 27613-
27621)], cervical (Neoplasia 2001, 3, 278), prostate [(Endocrinology 2001, 142, 4795),
(Thakkar, H. et al. J. Biol. Chem. 2001, 276, 38361-38369), (Chen, X. et al., Oncogene
2001, 20, 6073-6083)] and brain {glioblastomas) [(Flynn, P. et al., Curr. Biol. 2000, 10,
1439-1442)].

[0651] The Aurora family of serine/threonine kinases is essential for cell proliferation
[Bischoff, I.R. & Plowman, G.D. (The AuroralellIi kinase family: regulaiors of
chromosome segregation and cytokinesis) Trends in Cell Biology 9, 454-459 (1999);

Giet, R. and Prigent, C. (Auzora/Ipl1p-related kinases, a new oncogenic family of mitotic
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I nvol ved in chronosone condensation, and CENP-A, nyosin Il regulatory |ight
chain, protein pbosphatase 1, TPX2, all of which are required forcell

di vision. [0053] Since its discovery in 1997 the nmanmal i an Aurora ki nase
fam |y has been closely linked to tunorigenesis. The nost conpel | i®Feb-2007
evidence for this is that over- expression of Aurora-A transforns rodent

fi broblasts (Bi-scheff; J. R, et at. A honologue of Drosophila.aurora

ki nase i s oncogenic and anplified in human col orectal cancers. EMBO J. 17,
3052- 3065 (std®Bthieonide kimsses) Finrehiof Gl Scikrpedil 3, 35014360 5 (19098 dbag; E).ai n

mul tiple cept.rosonmes and tipolar.spindles, and rapidly beco neupl oi d.
The. oncogdNPea Sed a5 spiakt BT Allubind l chiobeplpl et ber iRLRA o "t he”
generati on Bipl. X182 QOB Abarké) ®. & Cainlieria, M) 8@EHamsha®OW €l athdhokhareen
anplification of the aurora-A | ocus and chronosonal instabili tf’ogl n manmmary

and gast ri (PaSERSEY ndiihe (ayeese) ABCe pfaiiosis) Mirgndstip Cell Biologne49-4 (2088dwa, C.

and Noguchig,n:bs Jr-1NWal 0 f |y, ki 3 Xpressi on
W th chromlg%lﬁlé?réﬁﬁgg gbq% @%&%en%tﬁé reelllggé @gﬁgtg?@%&%g Wﬁ?er 92,
370- 373 (200mpurtyeakakura, C. et at. Tunor-anplified kinase BTAK is
anplified verexpressed in gastri ancers wth I.bl.e Javol yement in
agupl oi d a[pg tffgﬁ.ﬁﬂﬁr G ﬁtgﬂflﬁﬂi'ltc Y@ﬁ?@%@%ﬁﬁﬂf@gf’sgﬁégcﬂ&%ﬁ:. The
Aurora ki ngsgsy, dahighl %ﬁﬁldg@@@ﬁxb%str&P&%imyﬁ)&vﬁ’éﬁfo@éﬁ@?egE aBon)@tié ange of

human tunours. Elevated expression of Aurora-A has been detected in over
50% of col cpEdiedbngtion gadeytpkingsis. RAurorexpressionAs iywet wigetectalple it weiéghi | a aurora

ki nase is i D [ -al. oJ. 17,
3052 3065 (CROBRTT (RERIRER deblff bR 0 €o a5l it BRAEER Sl and
HsAl RK3, arcellnViameopnasmedlls proposedeubystrated for Aatead inchide hiskme H3na profer

02- Feb- 2007 . Cancer Res. 91, 1007-1 2000)) . arjan (Gitsko, T.M et
ot ot i vatruliTa ORI eaChpRH e ENE TR kin DB BB A |
hunan ovar i;ﬁ&eﬁ?ﬂﬁ@hata@ 1,"Wro8l, al) 6RWERR aBesfRaed forfell dididn1426 (2003)), and
gastric tunors (Sakakura, C. at at. Tunor- anplified kinase BTAK is

anpl i fied dAOFByeSikpits diseenerhing®Sy theanammalian Auspre kingstapplydas bagol venent in
loid f i it : _ Vand i
5456 of 1 nv Sy S0 el cotirblsghent® ThPhoRbot GIRH o ipoliptuilfh el - Snd 11

Cent r osonalexpresshasef Airita-A sransfermespdens Sbmblasts (BisvheffyE Riyx b A bamalogwera of
t he breast. ncer ., Research. .59, 2041- 0441.%%899 . Hi g}l%clﬁvel s of Aurora-A
have al so HETOMEN AT kiaseds ahooRs JiaamPLAL I tHan ol Retal IR0 e

| ymphoma,  pamBbgai?, 30809065 QDOSY.CCEILI eléted levelst $his kighsecdnfaln J. R, et
at A honol ogue of Drosophila aurora kinase is oncogenic and anmplified in

human col ormulfiple centrasemss amdvadiigolanspindpespd susdly beosw) anepplpidy dhem , -
Mat suda, Y. o YOI hiiey I AuBRkifdsBN R tikoly 1 H 1oiBY 0 e BERERARE sfehPr €ssi on and

genetic instability. Indeed, a correlation between amplification of the aurora-A locus and

chromosomal instability in mammary and gastric tumours has been observed. (Miyoshi,
Y., Iwao, K., Egawa, C., and Noguchi, S. Association of centrosoma] kinase
STK15/BTAK mRNA expression with chromosomal instability in human breast cancers.
Int. J. Cancer 92, 370-373 (2001). (Sakakura, C. et al. Tumor-amplified kinase BTAK is
amplified and overexpressed in gastric cancers with possible involvement in aneuploid
formation. British Journal of Cancer 84, 824-831 (2001)).. The Aurora kinases have
been reported to be over-expressed in a wide range of human tumours. Elevated
expression of Aurora-A has been detected in over 50% of colorectal (Bischoff, J. R., et al.
A homologue of Drosophila aurora kiﬁase is oncogenic and amplified in human
colorectal cancers. EMBO J. 17, 3052-3065 (1998)) (Takahashi, T., et al. Centrosomal
kinases, HsAIRk1 and HSATRK3, are overexpressed in primary colorectal cancers. Jpr.
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centrosomal |ocalization of a third human Aurorallpll-related protein

ki nase, AIK3. Journal of Biological Chem stry 274, 7334-7340 (1999)) (Zhou
et al. Tunour anplifiec kinase STKI5BTAK i nduces centrosone anpl i fO0XBsH-2007
aneupl oidy and transformation Nature Cenetics 20: 189-193 (1998))(Li et al.
Over expression of oncogenic STK15/BTAK/ Aurora-A kinase in human pancreatic
cancer Clin Cancer Res 9(3):991-7 (2003)). Anplification/overexpression of
Aur or a- A i.5 CohezzRea®1] IOOﬁult’ﬂm (2008Ydevarian @hirekos TAMckr alrpAdifviatiod dn of Aurora- A
s associated with a | oi dy .and sive, .clinical .behaviour (Sen S. et
o At 1 SR B Sereoup i BETRFoncA it B GErar pamcern ateab| adder
cancer JNac&nc@aRés@&mh 981420%@6(900%5§2Qm9ga5@9€{%i&s SRAGEY € et a128FBInbi1 Cation of
t he aurora-A | ocus correlates wth poor progn05| s for patients wth
node- negat 3u3lifi 19?13@9%3]% $ arppléféndand pverexpsessed in gagtrie caneershydthrpossiblas det ect ed

Y east cartiVendE HORRCIONTORIER, BARIPIALE br QL EPRE 808 £3F URg R’ V@
Aur or a- B |m9lfli?ogfiflnyvm¢)dmaé¢imbaﬁ'c1nbmh§ ofithebieasiTanhkay Oy ez gk lGentrbspaml | ncl udi ng
e ooty ol AT A pted i o) sk P e BB (o~

244: 1-7) ) . RAsBMBh, 5593‘2041'32@45(@993}3 Pﬁ%ﬁ'leﬁ‘t@ﬁ%f ARrcfa- h%éh@ﬂbé&rﬁ}ﬁfﬁdﬁl stage in
primary col orectal cancers (Kat aé at. Mtotic kinase expression

and col or@mlener‘c@@hmeumblaatgm@s@ Roma Mmmaopmmummdl foogate @amaiecell nstit ute

oL, 1160- 3¢ (988D R APREEnGrollih B BNl Bt SUBGes O ™

cells, so‘over- expresse age o orect al
cancer s aruinpliﬁeﬂlwlammtcmlcﬂéctﬂumfs WBO lIJ mso&ﬂﬁ)ﬁli%(ﬂﬂﬂﬁa,l\ﬂncl udi ng

Voshi ok, Mabidid- AoaReka - e Ok . < AHERHER N B Mo cent  asom

| ocal i zat | Qftredonfl k@dﬂzﬁuéﬂ%ﬁmﬁw h&hﬂ{ hilokatof. ﬁia%h Roeitlifask] AESe, Al K3.
Journal of Biological em str 7334- 7340 (1999). (Takahash| T., et
at. Cent r okumsl ofbinkegiss! Chmm:&m FH4-TIAN1903) (Zircs cbiole Towpuesupficen pr | nar y

col orect al 54] Based
on the knok\ﬂﬁlia%gu?c i on mt‘éﬂcegiur ora E sfz%a“‘}g%% @?%é% rﬁigt?a(%%i]gpét%gct ivity
shoul d di sWatpte Ganksi29: lmwmm))@g&ﬂaz dy@rexpressiendf oricngemo/o an Aurora

i nhibitor the sl o tumor _growt h and i nduc e 55]

H ovat ed 1 SUCHTBARMRoRIA Biogoa a g here o G Boearrn SDPHY var i ety
of ~tumou (rj(zéﬁj)j Al at181‘ty6%ré’xﬂ{=és@ﬁ§%FA@fo?a—R‘ﬁ@&bﬁMﬁ%?ﬁlﬁﬂad BladiBAY hunan
tunors an I's 1s re orted to be associated with chronpsonal instability

i N mammar yeanearpans a(ﬂlvllﬂjlg@frnn of tAvgera-22Bs@eiagd withzgpuploidy and aggressive
clinical behaviour (Sen S. et al Amplification/overexpression of a mitotic kinase gene in
human bladder cancer J Natl Cancer Inst. 94(17):1320-9 (2002)). Moreover,

amplification of the aurora-A locus (20q13) correlates with poor prognosis folr patients

with node-negative breast cancer (Isola, I. J., et al. Genetic aberrations detected by
comparative genomic hybridization predict outcome in node-negative breast cancer.
American Journal of Pathology 147, 905-911 (1995)).. Aurora-B is highly expressed in
multiple human tumour cell lines, including leukemic cells (Katayama et al. Human
AIM-1: cDNA cloning and reduced expression during endomitosis in megakaryocyte-
lineage cells. Gene 244:1-7)). Levels of this enzyme increase as a function of Duke’s
stage in primary colorectal cancers (Katayama, H. et al. Mitotic kinase expression and
colorectal cancer progression. Journal of the National Cancer Institute 91, 1160-1162
(1999)). Aurora-C, which is normaily only found in germ cells, is also over-expressed in

a high percentage of primary colorectal cancers and in a variety of tumour cell lines
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[ 0056] Aurora-2 is highly expressed in nmultiple human tunor cell |ines and

| evel s increase as a function of Duke's stage in primary col orectal cancers
[ Katayama, H. et at. (Mtotic kinase expression and col orectal cafedteb-2007
progression) Journal of the National Cancer Institute 91, 1160-1162
(1999)]. Aurora~2-plays a role in controlling the accurate__seqregati on of
chronpbsones during mtosis. Msregulation of the cell cycle can lead to

cel lul ar phmlddfrgrcatviaahadmdcaainhma ambbresastredreinoms cellsr(Kimomvic Matsuda aNic er

tissue, % élror d ot e ﬁlé’ﬁ erc1 exH ssed #Bi sghoff et aI , EMBO J.
17, 3052- 3088¢ g b eI c&fle-dgpenteony expigsstongng centropomal 1635. 1646
(1998) Ki rodigzatidn ﬁlathird hulﬁhlﬂlﬁurﬁﬁm—rela@’e?dzprot%ﬁﬁﬁﬁasé3ﬂﬂé3 Jod Ty - Aurora-2

is over-expressed in th transformed cells. Bischoff et at

found hi g hBfadegiqal C(S‘f’mﬁ&ﬂ? 87‘!3 7§34 ﬁgl%@@-‘?ﬁ) (dakahashinbsetgér Contepsomalkinaspsg, col on,

ggggl 3065) m exﬁemt%%@% gqﬁﬁhﬁgﬁ%&urorae% %ﬁ?@]nd 68%

(Bi shoff efteaP1,HOBB1014 (OO®). 17, 3052- 3065) ( Takahashi et al 2000 Jpn |

duct ndonolPAY ndred 6F HelkeSin BiheRor Sife durort Rfte 30ordn of e etbiay

(0057] Aur gHcaid diGup ISk sIBadiifs 18/c8N 8yctartedt. TR ivol dAd\ReroftEihivR6k thérffgrel UMDr s Of
the colon, breast, lung, nelanona, kidney, ovary, pancreas, CNS, gastric

tract and Flewkamosgrowtrgedisdacesregessionog 58, 4811-4816). -19- | 02- Feb 2007

-------- -- I
several t uF‘rijSI ce]?lF‘QﬂQe%ﬁ]é\éﬂ alltlﬁ%rﬁiaﬁfa&ly @gfn‘rgélgta% % IS ‘?@%ﬁ? R@ﬁhﬁ nor mal
ti ssues (Kimmouacadtlineb. A6 Rindses Eﬁ:Meﬂes@fb)ssed ifoweny bupaehsiopnandfthifisr ora- 3 i n

a high percentage.(c. 50%., of col orect ers has a n.docunent ed
CTakhagni Fepnas shairosi yieshbiposapal g it g mevaeny s CEREHASA t he
Aurora fampdor 9253BXPryssed at a low level in the mpjority of normal tissues,
t he exceptlons being tissues with a hll&r proportion of dividing cells such

as the t hy f9§6hndAurps? isdighty expressed ipmufipleupanmtvmpn odl lines agbls %065)

0059] F t

i sor ter s, et K ARV Blu 0 ol e u TR ey pa I U 2V
fam | y: r eg(Muobtarlinasé expessmnmeed nelosegl @gwrmmgraMnhlmmkal mﬁﬂm Nutignatnds i n Cel |

i nases, - ChE LRt dhgort S ens At BB oA eifnede Romali) ©' *' ©°
Journal of sdopdohticadfeReinckdmes dbthbniefik. (MERBRIatid &Fdhe deliAbycle Cid kel foC kl nases

as regulators of cell division and its checkpoints) Nat. Rev, Ml . Cell
cellular proliferation and other abnormalities. In human colon’cancer tissue, the Autora-2
protein is over expressed [Bischoff et al., EMBO J., 17, 3052-30635 {1998); Schumacher et
al., J. Cell Biol., 143, 1635-1646 {(1998); Kimura et al., J. Biol. Chem., 272, 13766-13771

(1997)]. Aurora-2 is over-expressed in the majority of transformed cells. Bischoff et al

found high levels of Aurora-2 in 96% of cell lines derived from lung, colon, renal,
melanoma and breast tumors (Bischoff et al EMBO J. 1998 17, 3052-3065). Two
extensive studies show elevated Aurora-2 in 54% and 68% (Bishoff et al EMBO J. 1998
17, 3052-3065)(Takahashi et al 2000 Jpn J Cancer Res. 91, 1007-1014) of colorectal
tumours and in 94% of invasive duct adenocarcinomas of the breast (Tanaka et al 1999
59, 2041-2044).

[0057]  Aurora-1 expression is elevated in cell lines derived from tumors of the colon,
breast, lung, melanoma, kidney, ovary, pancréas, CNS, gastric tract and leukemias

(Tatsuka et al 1998 58, 4811-4816).



Biol. 2,21-32 (2001); Adanms, R R, Carnena, M; and Earnshaw, WZC
(Chronosonmal passengers and the (aurora) ABCs of mtosis) Trends in Cell

Bi ol ogy 11, 49-54 (2001); and Dutertre, S., Descanps, S., & Prigeri2-Fdd-2({0n
the role of aurora-A in centrosonme function) Oncogene 21, 6175-6183 (2002).
[ 0060] The type.ld.L..teceptor tyrosine kinase, FIt3, plays_an.Lhportant role
in the nmaintenance, growth and devel opnent of hemat opoietic and.

non- hemat ofges8Y i CHigRlidvels of [ASede3/Have bddn delebibd inkevdpal tHN6OORNNex 002, 21,
3314-3333 and Rejlly, 1T, British Journal _of Haenmatol g 2002, 116

744- 7|5|7] N ugh it dtfgHieeied iiariinin AamRAb temes Edmumact M@&P|23X,’7éﬁ6§§4n)t or pool s
55 o b "SRR ol g IR ULt il

Jacobsen, contains an 1 ntrinsic kinase
domai n t hbgenidecwdnitad(Takkhashi ot 41120001 FpnFeClivadrdes A lydd07z HlidpnIncontrst

receptors. ;Upon actiyation, the I nase, domai n i nduces gut ophosphoryl ati on
of the recglﬁtpﬂlrmrﬁg If eXprespd a‘ﬁ%@%’&ﬁ%&‘fﬁ‘ﬁ? P&?ﬂ%&“&?&?‘ﬁ%}féﬂf@ﬁgm asmc
proteins t Baeptiek Peibs dRveavEh b Ashagépotadd éffﬂiﬁdiﬁ?aéllshﬁélﬁasﬂﬁe hmug gt h,
differentiation and survival. Sone of the downstreamregulators of FLT-3

recept or sfegtiuBisehoff Al EYEBOBLEPS 131 0Ri36Be, Grb-2, SHI P and Src rel ated
Kinases [ g6y | fildtheFelvich &‘tﬂprol& e%ﬂﬁase@@?fiél éﬁ]&fe?ﬁ%%l Eiggi%é]s sefLT-3

ki nase plays a role1n a variety o mat opol non- henmat opoi eti ¢
mal i gnanci Bischdff) IR, idoPlewhiaai Gilh (lleeAutoradplig kimsefaenilyangulatotsiofat i on of FLT-3

have been inplicated i t e- nyel | eukem | ynphocyt i
ouken o ( AEPROSHCEgERRe b0 atnSeo e Ol B P e, T o €
tumor (G Sget, R08 Pﬁgéﬂ,@.i(ﬁﬂﬁ)rélmgﬂ%téﬂ 166Hses, @ Abw @nasgeficThaig 6Bmitstict he

u

ki nase domain or internal tandem duplications oint nutations_ or in-frane
del eti ons &winefieoninpkingsandoume! eflalbiricore 11Re35 14199)s Nigad@ift i on to
activating I | i ) | B} timul ation
of  over - ox g s o e B N R AL AR el ot ype

[ Schei j en, BB 2R1-82(200Ip Adams ol e ar@ate M. 2hd EagBhaw I3 (Chisgwsathalo Sawyer ,

C.l. (Finding the next G ee ~ FLT3 targeted ki I i RI 1erapy for
acute nyel B?Sgquglﬁ@‘gf‘iﬁegu xgg’FsekF}“PS‘i,ﬁ’ﬁ’i -"ﬁ?gﬁ%sfgﬁ%ﬁ’ 4?—5%@%&& '

Cycl i n- depgiiiBittertie| SaDeRkaBENSS,)8: REigert . (O teltole o hiieraPA Gh eénirokinas es
consisting of a _b-sheet rich _am no-term nal |obe and a | arger

car boxy- t efichen) Qrepeene Rlt6173-61B2(2008) a-helical . The CDKs display the 11
subdonai ns e | i L dMafiPlo mass from
35 10 a4 KISV ST 1 BRAYE roknbRag, DAY ey B0 Eno Rl ORI ke, and
CDK6, r equinmaisenahas gloathyirat developinentiof heroegophisticand neg-hemalopejetia asll€DK2 Thr | 60

ba oo DschSijen’ B, drfif D! Orchiek, J002, 27, 354535584 RO Fr, P Sl 0 S
of Haematology, 2002, 116, 744-757]. FLT-3 regulates maintenance of stem cell/early
progenitor pools as well the development of mature lymphoid and myeloid cells [Lyman,

S, Jacobsen, S, Blood, 1998, 91, 1101-1134). FLT-3 contains an intrinsic kinase domain
that is activated upon ligand-médiated dimerization of the receptors. Upon activation, the

kinase domain induces autophosphorylation of the receptor as well as the phosphorylation
of various cytoplasmic proteins that help propogate the activation signal leading to
growth, differentiation and survival. Some of the downstream regulators of FLT-3
receptor signaling include, PLCy, PI3-kinase, Grb-2, SHIP and Src related kinases
IScheijen, B, Griffin JD, Oncogene, 2002, 21, 3314-3333]. FL.T-3 kinase playsaroleina
variety of hematopoietic and non-hematopoietic malignancies. Mutations that induce
ligand independent activation of FLT-3 have been implicated in acute-myelogenous

" leukemia (AML), acute lymphocytic lenkemia (ALL), mastocytosis and gastrointestinal
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[ 0062] Each CDK conplex is forned froma regulatory cyclin subunit (e.g.,
cyclin A, BlI, B2, D, D2, D3, and E) and a catal ytic kinase subunit (e.g.,
CDK1, CDK2, CDK4, CDK5, and CDK6). Each different kinase/cyclin pair
functions to regulate the different and specific phases of the cel 02-tyicl2807
known as the A, S, &, and M phases [Nigg, E., Nature Reviews 2001, 2,
21-32; Platt;~R-y~PRietenpol, J., Drug Metabolism Revi ews .2000,....32...
283-305]. [0063] The CDKs have been inplicated in cell proliferation

di sorders, §ramal wgmoafGIFT).nThasa moationCakludpsingle hmintacichatge il €@ Kidasf t he

di Lon. of the.cell .divisi | d the CDK
ol oy o or i (1ot ipERFAN bicRior g Fmiont st peeBus o be 1 5 oy e.

For exanpl gnxtunembrane regionrof s receptdrs. i @Hiifomlo defvARPTMAkI6ASHARI at ed Wi th
nuner ous hud“éan ca%[r}cers, i ncl udi ng_ _breast, colon, hepatocellul ar carci nomas
and gl i omaLePF9eR} (putogsine opparaering) ptimulationyf eyenxpessssd; veild-type FETS

2000, 32, 28%pafbhtes 18 ' - rolgnin,.the
progression from '?he g??%ﬂ%yﬁ%égatgpgk%gé@ngj?, %@?g?ﬁﬁg%gfgf’eﬁg%?]t he

over expr essi3dfr3333)c Yed élsp Savyes, Bb €hinding deinaxe@lemict HFIVES fafueteddidasel t unors.

Th f . sLaahi bi f | ins, , E, t hej ' d CDK ful
Carget s oitMBhot ey B aciloleltig ety Chngen el s TEH S ehicancer Jour nal
2000, 6, 19806112] Cychi@&phdeabkiBases SOBKE)Hrd %ﬂ%qnﬁ{e%ﬁp@in%nﬁeg ole in

i

apoptosis and T-cell devel_ogrrent. CDKZ has been identified as a key
regul at or SPMiHPESE p Deshegt sigk axing-eyyinglilehesnd g largacaroxy-trmigd lobe hapB0 7

Fur opean ) QupRgia Rlicdl THOCHRAVIBHI e 10Rndditins Sl A R BTG | 258

activity is asSociated wth ogression o nthynocytes, in
response t gargsde iolesulasinpssiftam 33 terd4okId.i This il Rivesesawhichdidndet y bl ocks

thi s apopt gghs, T td I_n o rotection of thympcytes. [0065] .In

addi tion tﬁ%&u@#’&ﬁﬁ@néQPJKsC%Pgemséﬁ%?%giag&eﬁﬁé‘?%ﬁkge?éd‘ﬁg rectly
i nvol ved i no CIDK2TIRC6 odder wmfy ia&NeQMeijNQlIEU?&%RUsﬂtz\h%Sﬁpﬂﬁ’cﬂinO@, $£DKs for
their repljcation process. Exanples where CDK inhibitors restrain viral
replicati o3ri¥d ude  human cytonegal ovi rus, herpes virus, and

varicel |l a- ryil -1 | 3,

53 88). [oOQRT| ErHODKNS IRl formed il o R I b 5 ol o

neur odegend¥laBiZyial, R, £ aiel B) swdcivattytidlkitass submiit(edi., GDKE, CDKR, GPKéar ance of
Pai red Hel i Fi | a S PL ssocji ated wi.t h.Al zhei ner' l.sease, isS
ca:Jsed by Fﬁ@%fb‘i -5 Ur}{;.pﬁ%cfjﬁg%f%ﬂq%qse/j?@n Pﬁ’\r,rm MP?PSé?%%E%f?%H erl, L.,
Drug Resi staadggecifieditbes of B0 66N SycldtroSlas tHeQSH 8] GE! MdMiphadel ENjRE Gt 0ONCOgene

activated bé murine | eukem a virus rovirus_ Integration site for Ml oney

P
murine | eu Reviews 001243 Flatt, %-.: Pigtenpel, J.damg MgghplisgrReviews 2000,
32, 283-305]. '

[0063] The CDKs have been implicated in cell proliferation disorders, particularly in

VD)

cancer. Cell proliferation is a result of the direct or indirect deregulation of the cell
division cycle and the CDKs play a critical role in the regulation of the various phases of
this cycle. For example, the over-expression of cyclin D1 is commonly associated with
numerous human cancers including breast, colon, hepatocellular carcinomas and gliomas
~ [Flatt, P., Piefenpol, J., Drug Metabolism Reviews 2000, 32, 283-305]. The CDK2/cyclin
E complex plays a key role in the progression from the early G1 to S phases of the cell
cycle and the overexpression of cyclin E has been associated with variqus solid tumors.
Therefore, inhibitors of cyclins D1, E, or their associated CDKs are useful targets for
cancer therapy [Kaubisch, A., Schwartz, G., The Cancer Journal 2000, 6, 192-212].
(0064] CDKs, especially CDK2, also play arole in.apoptosis and T-cell development.
CDK2 has been identified as a key regulator of thymocyte apoptosis {Williams, O., et al,
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141- 150] . The expression of the protoconcogene produces a non-transnmenbrane
serine/threonine kinase of 313 residues, including a kinase donmain
consisting of 253 amino acid residues. Two isoforns are known t hr olidtheb-2007
alternative initiation (p44 and p33) [Saris, CJ.M et al., EMBO J.

1991, 10, 655--664]-.--Ffwo PIM 1 honol ogs have been described [Baytel, _D.

Bi ochi m Bi ophys Acta 1998, 1442, 274-85; Feldman, J. et al., J Blot Chent
1998, 273, Ri653an I6irdd]of IRvhalogn2D0D] N0B7 5] e Staslpeet sACIDK2 kot vieP %o

identical to Pi, a he amno acid level, PIM1 is highly expressed in the
[ iver and 1 SspEBd ga b ers Oy Bepast T fhyrascysia Fesones th ARt by
cyt oki nes gadh. afhiGRoroFCDRG ke adtivi b?{cﬁsﬁiEs @%ﬂgéihe@uﬁihfgkd e M- et at,

Oncogene 1992, 7, 727-732; Sato, N e 1993, " 12, 4181-4189;
faster, itPmotctignoftiogpgeyBsgnal 1999, 11, 331-335; Matikainen, S. et at,

Bl ood 199 , : . W11 i ynphoma
devel opne iﬂpgﬁn d ljjﬁg g@“’l‘é‘gﬁ"]er gékg%%g%e g)ell-ql%lf Q{ﬁ#ﬁ? ﬁ)elsbt?‘g F(!)%% c%(g g‘ﬁ%ﬂ& -nmyc

syner gi ze involveitinaghsgrotdse of amschiynion. dumeropsphserggoes COKsBoettieir, M et al .,
Nat ure 1989, 340, 61-63; van Lohuj ze M.et at., Cell 1991, 65, 737-52].

PIM 1 func’ieP]b‘f"i‘é‘o?HmE?ﬁt‘oﬁ?‘%llﬂgﬁﬁ _Fﬁ%{’ﬁg&‘%&ﬁ?'ifé}’n’d’lﬁiﬁ% ninghin to play a
rol e i T-hin GeRABORA nrRG il and VucSlladbeteEMRO M AL 1008 534- 5359;
Jacobs, H. et al., JEM 1999 190, 1059-1068]. Signali ng t]hroug gpl 30, a

subuni t - 2Resfspance Bipdwer20000m31881.0 receptors of the IL-6 cytokine famly,

ti t t J i . . [if ti
of  hemmt opld08el . EHioR b LOK BahQ Lschirirnd Bikufeh JraRpii-hlfng 00| 218 %)
Ki nase- act divedd?h Mich aa pyeteiser't disbase e The afpealandeaf Padied HejjrhBBiamratsat ed STAT3
roliferatj ignal .. |, ergtion wiith t c-nyc, PIM1 n onot e
BT mea: P it iy ERGTRL Coda it o B PO e A RIS T et
at, Immu 'xbbéirﬂt%B@DK\%\ftbﬁS fﬂgi%e?,lﬁ.l DriRekisnsOUpRARALE00IR sBygpecessary for
I n

| L-3-stimu] ated ™ gr owt one marrow derived mast cells [Donen, J. et at,
Bl ood 19930067 1FANl-Lixjthe praponengens eativesed byxoming lepkesia firgs (Hrevigiswi t hdr awal

[Lilly, Myget o 1998, 0--%[ G]AQQII(' ; ly,
control oflngegr ﬁ%r%ﬁ&%%gﬁn léﬂa:]igulﬁegnﬁ/\éﬁlsﬁ S Igngygtﬁzé" e ?%Sg?g% by neans
of its phokfhdi0]l The expressionbthegpirdtoastagehe plodoces enbn-trgnimemtzrane at ors cdc25
[ Mochi zuki, T. et al., J. Bigl. .Chem 1999, .274, 18659- 18666 / or
b21(G pl | VIS Hreng Knsse ot hesi Sage JoriRne mkBpHy DB T B B0RoT8s  45- 55) or
phosphor yl #hingAci@fresithie ! PO [s8fRink Breindiva iitodsh el RCHlRbAAKEE i n -
chromatin structure _and transcrlﬁﬂl onal regul ati orthKm ke, N. et at., FEBS
Lett. 2000p386 WSarte, OIM. q sbAHBAJT L) {0,665 %e Two PIM:£ Bptglogs avsdpeie ki nases
el uding ElleaCaiyket, O BRchin Biophys Acta 1998, 1442, 274-85; Feldman, 1. et al., J

Biol Chem 1998, 273, 16535-16543]. PIM-2 and PIM-3 are respectively 58% and 69%

identical to Pim-1 at the amino acid level. PIM-1 is highly expressed in the liver and

spleen during hematopoiesis, and expression is induced by cytokines such as GM-CSF,
G-SCF, IL-3, IF-o., and IL-6 [Lilly, M. et al., Oncogene 1992, 7, 727-732; Sato, N. et al,,
EMBO J. 1993, 12, 4181-4189; Jaster, R. et al., Cell Signal 1999, 11, 331-335;
Matikainen, S. et al., Blood 1999, 93, 1980-1991].

[0068] PIM-1 has been implicated in lymphoma development. Induced expression of
PIM-1 and the protooncogene c-mye synergize to increase the incidence of
lymphomagenesis [Breuer, M. et al., Nature 1989, 340, 61-63; van Lohuizen, M. et al.,
Cell 1991, 65, 737-52]. PIM-1 functions in cytokine signaling pathways and has been
shown to play a role in T-cell development [Schmidt, T. et al., EMBO J. 17,1998, 5349-
5359: Jacobs, H. et al., JEM 1999, 190, 1059-1068]. Signaling through gp130, a subunit

9.



receptor and c-Fns play an inportant role in the maintenance, growh and
devel opnent of hematopoi etic and non-hematopoietic cells. [Scheijen, B,
Giffin JD, Oncogene, 2002, 21, 3314-3333 and Reilly, IT, British DawRebad007
of Haemat ol ogy, 2002, 116, 744-757]. FLT-3 and c-Kit regul ate mai nt enance
of stemcell/early progenitor pools as well the devel opnent of mature

| ynphoi d and nyeloid cells , Jacobsen, S, Blood, 1998, 91,
1101- 1134] . copERen toaesspiosyaf t é%ﬁ{%ﬁﬂolane Farpily %Véteﬂhﬁé@@% Btien fctohat i s

activated US’P Sﬁcﬁ%ﬂ%aﬁ‘%&ﬁﬁ i WG bR oféﬁc &ﬁpt{oét% Upon

activation, nase donal | nduces auto hosp ory tlén of the receptor
as well as QMgMﬂd@/B&t&-bﬁ%bf AvkindseustivedVe p kpreaisdo pe essentiabfor mt  hel p

propogate th ctiv l.eadi n o growt.h, .differen on and
By val o B AL Br RN, o cobpRi v e SRR 8B o
si gnal i ng i g6miRST A Meditbd cHli @@l‘tépro stama,an&hﬂnféfams@r[smf hid, gUeddinases
[Scheijen, B, Giffin JD QOncogene, 02, 21, 3314-3333 ot h recept or

tyrosine Ky 1998, d 1/98r 19h - alsmaagﬁa@ t §p BeqepsaRy ﬁsaaﬂr 3sjimghated
nemat 0Pl et w1l A AEIPARRE) Rk ETRIDARANE LE R, YABHENG, 1Btsp) nduce

| i gand i nd€ nt activation een i nplicated
acut e- nyel cpdsorvival ef RGP hegllaNktiyr ILat withbdrawsiibilyc W ietall, Onkegena1999, [5,,

mast ocyt osiq% 2%3 ﬂ]ast rointestinhal stromal tunor (G ST). -23 02-Feb-2007
These mut atTBAZPHel ude si ngl e am no acid changes in the kinase domain or

i nternal taodeIn ducddambmgqasmd)efds&u ;sfuﬁﬁiauamnﬁmmalfuym dglhgbeons of the
Juxtamenbrane re%lon he receto In addition to actlvatlng nmut at i ons,

| i gand depei! mnawfﬂwé’hewhoa Erofﬁ’é)weélteﬁ%blllsé*?‘iiéﬂ Grlegoailatefpr essed
wild-type E I enot ype

['Schei | en, 4&?2%'3\?? 0, A B b O ) et
encodes f orpﬁlﬁéipbfﬁﬁéﬁ@[wngn@ estzﬁ. Rivctim.BjophystAvta 2002 pi%3s 43-HF]G8F- 1R)  whi ch
I S expresse re nat noc tes/ r oph | i,nea I, XM et
i P BF oo BB BB BRASRY, £ 0P GE FRORHT i LR R phage

| i neage gr catirangofigtichal FepuREibn {:KmlacﬂN btdﬂﬁf@ﬂﬂ[@hmmm 132menbers, MCSF-1R
contains an _intrinsic __kinase domain that is activated upon Ii and I nduced

di meri zati JAVHH  Hefamilyafiyne Dlygssptor frosing kinasey igpluding Fit3 coKit;

henmat opoi et i RAnfTBHIR eur ons.

Mut at i ons |ljﬁ&tpﬁﬁs?h§gceptpw ar e pot e;r\t | gﬁgﬁaﬁﬁiﬁﬂ% gl%lwmﬁﬂéﬁfﬁg%g% as and

its expres sofchnmampowm sidatoadlmatdpomac aeilsat[S@ehﬁneBanffwﬂ),@mogmd 2002omet ri al
[ JT, B J | 0) 744 757

o’ Kac: et s st maflyy 1 Bt oGl iR Bl Bl 0 Faatn

possible i rlmpatah@am‘;eg% aemﬁéuaﬁééomemaﬂap@emr@@m a9 $icl tl{eTel t el baum

S, Science 2000, 289, 1504- 150
development of mature lymphmd and myeloid cells [Lyman, S, Jacobsen, S, Blood, 1998,

91, 1101-1134]. Both receptors contain an intrinsic kinase domain that is activated upon

ligand-mediated dimerization of the receptors. Upon activation, the kinase domain
induces autophosphorylation of the receptor as well as the phosphorylation of various
cytoplasmic proteins that help propogate the activation signal leading to growth,
differentiation and survival. Some of the downstream regnlators of FLT-3 and ¢-Kit
receptor signaling include, PLCy, PI3-kinase, Grb-2, SHIP and Src related kinases
[Scheijen, B, Griffin JD, Oncogene, 2002, 21, 3314-3333]. Both receptor tyrosine
kinases have been shown to play a role in a variety of hematopoietic and non-
hematopoietic malignancies. Mutations that induce ligand independent activation of
'FLT-B and c-Kit have been implicated acute-myelogenous leukemia (AML), acute
1yjnphocytic leukemia (ALL), mastocytosis and gastrointestinal stromal tumor (GIST).
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[0072] PDGF-receptor (PDGFR) has two subunits- PDGFR-a and PDGRR- (3, which
can formhonmo or heterodiners upon |igand binding. There are several PDGF
ligands: AB, BB, CC and DD. PDGFR is expressed on early stemcells, mast

cells, nyeloid cells, nesenchymal cells and smooth nuscle cells [%bj'

B, Giffin JD, Chcogene, 2002, 21, 3314-3333]. Only PDGFR-0 has been

i npli cated in-myel-ei-e | eukem as- usually as a translocation.pattier wth

Tel, Hunti n tin interacting protein (H Pl) or RabaptinS. Recently it was
shown t hat Theeimuiatioss inelidgtsinglesaniino RbEFRNgesdn Heddnase deinainar étérnal

3003] [ 007 AR e AR, plFiRubfor i oni bl or W raPlaurailsBRE P

of ki nases of fhheseptotsi insddtion © act:hzﬂung afueatiohs) ligantdependenianiectinesdrem

dyzfunctlon and g%gwgggg ov%%ﬁpr%%%ev?’fcﬁgmgﬂ&‘goern al reV| WS, leefg Thomas
and Brugge P Ni u,
Phannacol . ant%l%%gtyszSch%?e Eat}ﬂmm Do :éezwﬁaﬂ ﬁ%@]ﬂ stry (lVbSCOW)
2000, 65, 49 8; Boschel

, gis of 1he Future 2000, G‘ﬂg? 717.
-2A- | 02- mlhowfmfmdqsfnmm@aw qlery sioelatingifasior mespipd @GR} | owi ng

ar & nonr et SRR S el e Wiboe plnadifegt Benst iy el (076

kD. Al ar eBlabIala:lm;m 12420} MCSB/{IRm@Ad it hgmduegﬂate ong@aphapalinesge ighothi S
conpri sed of di.stin functi opal. do onol .0 domau n 4 (SH4),
a uni que dER&F eregpﬂj%ﬁ-é]fentﬁe ‘LQQ"%@I‘H rseMchCﬁEo’H@ H88C) | and a C

termnal r egidscddMatn thabis Qbtivaledups findiced M@dﬂn&iﬂtﬁé 1ebdpa OMICSF-
2000, 65, 49-58. @50075 Based on |shed studi es, Src kinasSes are
consi der ed 1Bds is semcpmse@l iR émmt@pomtwrc@a% meldingreammay dandspitiglisbases.

U ce el 0 LG e, A LR L AR SSh o BoLAOE Rl P

because of epresse one resor y 0S
oSt eopor osiaad tesiprdstiog 1s‘afoma:ia&ld|mﬂrmbthgtaﬂti tytest) onmianend epdonmtridls treat ed by

inhibiting Src 992, .69, o et at., Cell
1991, 64, égﬁm"?’%%ﬁﬁg’ﬁp&%@‘%ﬁmﬂ of Haepitaiosy %‘gﬂe‘r Eégg?‘fgﬁ has been
achi eved. byatieki, BVEME. me?wmmemﬁw warhemamdmﬁgmweqwbmnand

ost eocl ast s. Takayan in. Invest. 199 104, 137. CSK, or

C-t er ni nal feragtagpmisis égm%ﬁr%ﬂeaﬁ@gﬂﬁaﬂ?ﬁﬂ?lﬁ%@ Sciersia 3000.288 B0%at al yt i c
activity. Thas inplies that Src inhibition may prevent joint destruction
that is characteristic in patients suffering fromrheumatoid arthritis.
Boschel | i [@172h! . PDOFugspadr (PDEFRYhasrtwo 20Kits-FIYGYR -oldhd. PLIGRR- ]B] which al so

plays a ro Icgn ilforr]mthggw.oroﬁ %Ltlego u{leorg UI?(III hh e 2 Lm&mg l%ht\a/rle rayesseverhlel’ﬁ/élg ?ga:%c/ls encoded
- AB, BB, CC and DD. PDGFR is expressed on early stem cells, mast cells, myeloid cells,
mesenchymal cells and smooth muscle cells [Scheijen, B, Griffin JD, Oncogene, 2002,
21, 3314-3333]. Only PDGFR-J has been implicated in myeloid leukemias- usually as a

translocation partner with Tel, Huntingtin interacting protein (HIP1) or Rabaptins.
Recently it was shown that activation mutations in PDGFR-o; kinase domain are in
pastrointestinal stromal tumors (GIST) [Heinrich, MC et al., Sciencexpress, 2003]

[0073]  Another kinase family of particular interest is the Src family of kinases. These
kinases are implicated in cancer, immune system dysfunction and bone remodeling
diseases. For general reviews, see Thomas and Brugge, Annu. Rev. Cell Dev. Biol. 1997,
13, 513; Lawrence and Niuw, Pharmacol. Ther. 1998, 77, 81; Tatosyan and Mizenina,
Biochemistry (Moscow) 2000, 65, 49-58; Boschelli et al., Drugs of the Future 2000,
25(7), 7117.



transcription factor HBx activates Src in a step required for propagation of
the virus. Klein et al., EMBOJ. 1999, 18, 5019, and Klein et at., Mol.
Cell. Blot. 1997, 17, 6427. [0078] A nunber of studi es have |inked)ZSFeb-2007
expression to cancers such as colon, breast, hepatic and pancreatic cancer,
certain B-cell -leukem as and | ynphomas. Talanonti et at., _J. _Cin. Invest.
1993, 91, 53; Lutz et at., Biochem Biophys. Res. 1998 243, 503; Rosen et
at., J. Bi dﬂOMl‘heMenlmf tB6 $rc faBilpihcluBe therfoliawiag eighPrinases ﬁdanalmmﬂs:ad Sci .

o v, ol Y B 5o Tk sl B TSk hoceonto i Cpgwis el 76
Fur t her nor eangrih hmeemhr mBECirens 5L aﬁszﬂd) i m](imﬁaﬂiﬁteﬁladi 1@30& evrhodTgfuctedl| s has

been shown to inhibit funmor growh W ener, et % . Cancer Res 1999,
5, 2164; Stgayzapn thet is comprised o s slistinsiuncsignal demamz ¢ homotegy deppardt s c

famly kin I t hetRRsHL alnCdS role in
T-cell si gﬁgﬁﬁ%glﬁl\ﬁﬁkgg?ﬁ%fg%g%hﬁe Lck ge?]gaéﬁgdi\/’%aé%noor ?biPlaalxt&y@to devel op
t hymocyt es . termipalfreguatdrymegion. Eatosyan ef abdBpahemistradMosevo 2000, 61?;4%58 signaling

suggests t 25 eh- K hi b [ be usefu £ treating
auto mune TVEac A b shiee: 1 itedes i cBqnde Hphgpia] BeraihfE
1992, 357, thgdts fickriottunfahdiiderdes. "R thaer: dedﬁi@htihlﬂ@@ldmlopldmepdt@ﬁi&
medi at or s of |ntegr|n signalin el oid | eukocytes. Lowell et al., J.

Leukoc. Bi®bone hglgeup, becauseof 3Pfﬁﬁpg%?nedﬁﬁoa?u°ﬁl#é’s°étefl‘? Ik el higshoge et nmy
therefore Qe B&fokzig 547 @ﬁ%@ﬁ?&%&%ﬂ@%&ﬁ RBptiGP Rk by Hhitdfin %sﬂar ugs of

the Future 200 [ 0080) IS a tyrosine ki nase th pl ays a
critical rBaianmeredeRell 4898, éf?eiﬁlma@{somowtahéérﬂdﬁﬁl,e&ﬂ@ﬁ and eosi nophi |

G sor der o, PTGy eRPon S ie dhunRon PR ARl 4012, 710 e

phosphoryl aiveﬂaxgﬁm S8 uoxfhemmmﬁayﬂvwcme pidosteoc st Talcayhnmgl erS#27. donai ns

d I d I T Bi ol .
15555 5100 ol TRTRT 085 o B Aottt oo
as a key nﬁﬁfﬁaﬂggf@ca Cémcfabﬁw €2 vilsq S&tth&fSr@inﬁ%cﬁ\ﬂﬁn%p B ejo@si nophilia in

asthma. IL-5 and are ‘upregulated in asthma a roposed to cause
bl ood and tdesmoadhait mcthnactieastbyn paummtﬁnf&m foim eheymatoirhirthridis o Bossbeld.

I nhi bition eQqsi no been proposed as a key nechanism for
t he devel op?rgh’t @QF“?%@;%%Z%@%. nophilia in asthma. It has been
reported tHa078yk Sm fles playsa fodsfiu |tlﬂadp1ﬁ<mmﬁ deepams@ vires) The virelly eropdad

apopt osi s by cytoklnes S|ng an senseé i et al p. Med. 1996,
183, 1407).ff r@l i} 2 pig é HB??Pa%ﬁtFﬂnPﬂ%ﬁBJ%ent

response | ”KEHP&aﬂBEMEWJ ‘1999 YS@D@%QE@@H@%I“%IQ?&PBﬂ#tEDmm&m usi ng

i rradi at ed ‘nouse’ chi ner as
[0078] A number of studies have linked Src expression to cancers such as colon,

breast, hepatic and pancreatic cancer, certain B-cell leukemias and lymphomas.
Talamonti ef al., J. Clin. Invest. 1993, 91, 53; Lutz et al., Biochem. Biophys. Res. 1998
243, 503; Rosen et al., J. Biol. Chem. 1986, 261, 13754; Bolen et al., Proc. Natl. Acad.
Sci. USA 1987, 84, 2251; Masaki et al., Hepatology 1998, 27, 1257; Biscardi et al., Adv.
Cancer Res. 1999, 76, 61; Lynch et al., Leukemia 1993, 7, 1416. Furthermore, antisense
Stc expressed in ovarian and colon tumor cells has been shown to inhibit tumor growth.
Wiener et al., Clin. Cancer Res., 1999, 5, 2164; Staley et al., Cell Growth Diff. 1997 8,
269.

[0079] Other Src family kinases are also potential therapeutic targets. Lck plays a role
in T-cell signaling. Mice that lack the Lck gene have a poor ability to develop
thymocytes. The function of Lck as a positive activator of T-cell signaling suggests that
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reconstituted with fetal liver cells fromSyk -/- enbryos. Syk deficient
macr ophages were defective in phagocytosis induced by FcyR but showed

nor mal phagocytosis in response to conplenent (Kiefer et al., Ml.oEekb-2007
Biol. 1998, 18, 4209). It has al so been reported that aerosolized Syk

anti sense suppresses-Syk expression and nedi ator release from nacrophages

[ Stenton et at., J. Inmmunol ogy 2000, 164, 3790]. [00831 Anot her ki nase

fanmly of LiKiskiBHérs hﬁleaQs@ﬁlsﬁﬁtraétﬁg 26BinhBeheCiichsd QENh GeBhabial N
serine/ threoni ne ki nase which is believed to be an effector of

Ras- r el at e¥thaif| Mﬂhwa?éeNF%e 19%% 3ROARL+ Hek Rt patLyidesye hesUrentitied ROCK- 1)

(L oung et Sipofte oshides de il pihBine B0 HAPRNANN, (NGO 1Y RoAREFODC L |
&IQg gs éSPKZM%r]gmB? ghkalghibaicmtoéfahlese hﬁﬂgﬁleﬁwcgz gﬂa? %ref&fa:tZJ,e u&ﬁg}-fg?BLt protein
Sci ence 19 %0%4§?50%%t6{93$83f ka]&e %'ft’("fecﬁ’aﬁﬂ%f% ﬂ)l?l\/adaul e et al.,
Nat ur e 199@08@94 SR s #8fosiddadamudt ﬁlaﬁ%laﬁ;' 2 onhEﬁE&ekﬁP&aRﬂﬁe%ateﬁHst cdft3 - 26

02- Feb-2007 - -------"--- ----- ROCK f | y of kinases have been
shown to bdegranvietionand eesigoplil dabivetiont Acfsmimtgboﬁsk kmsm@lm@lcmém vadmfed

formati on tr.es a et at,

Cel | Biol. acﬁf B’S‘% Séﬂf@‘”ﬁﬁ% %EH%S%I“& g‘f&%&@i‘#’&e&ﬁ’gb@gg’nﬁi 1308 1311;
| shi zaki eﬁhoaﬁhorﬁﬁasgmhchéﬂamemréckgmi%mmnansmmﬁyhﬁmon of
ny05| n phosphat ase (Kimura et at, Science 1996 273 245- 248) pI at el et

act i vat i onessqoRpkfgedovnstrgpm signaling [Tayley ajal., Mob GetlBiol. 1995, 15M4%%or t i ¢ snoot h
| , ,
misct € CO”I{GR U Qi n%?%és?dgggg %g&éﬁ’clsis Hak Hee‘ﬁ%p @Ao-sed A:s'-:th?lé%uscﬁams}r?ﬁﬁs 440

183-187), mbi - I nguce aor snoot e ce
(Seashol t zthe ﬂe\&lqpmént of HResl anﬁgaﬁue eBeinophilBtin b&tbtp, Ik ped GMESTE areof

a 314.318). bronchi al
oot STt PARER g gD cafos e 30 Upaue Bppnonbty g O ¢
Bi ot . 1999, 1nﬁi®1t10ﬁb9@oslim1a o mtmhlmﬁb%@sﬁﬁbflﬂﬁédmmaﬁdbe@t asoebet al ’

reorgani zati on of non-nuscle cells (Fukata et at, Trends.,in Pharm Sci.
2001, 22, @2-1@9ynech@nw£ﬁrlt%dqyﬂompwéb}oeg anditissae epsmorbilia imasdima. (Kj | i us et

3 b B e i SRl ot b e AR SkbibpiBRolositby T,
2 1l ittt i, L,

221-225) ang%le F@!ﬁﬁgwmﬁa’ﬁ‘% é‘f &@Ppeﬂdﬁﬂ}ﬁs’é’bﬁ?ﬂ“‘i@’&éﬂ“@w 136- 145) .
Accor di ngl yers vE@ﬁa%Fﬂg??Hfs%e&ﬁet&fﬁﬁﬁéﬂ'ﬂyqsﬁl gGfradfddmolideiferoul d be usef ul

as therapeutic agents tor the treatnment of "disorders nmediated by the ROCK
ki nase pat feoengtituted with fetal liver cells from Syk -/- embryos. Syk deficient macrophages were

defective in phagocytosis induced by FcyR but showed normal phagocytosis in response
to complement [Kiefer et al., Mol. Cell. Biol. 1998, 18, 4209j. It has also been reported
that aerosolized Syk antisense suppresses Syk expression and mediator release from
macrophages [Stenton et al., J. Immunology 2000, 164, 3790].

[0083]  Another kinase family of interest is Rho-associated coiled-coil forming protein
serine/threonine kinase (ROCK), which is believed to be an effector of Ras-related small
GTPase Rho. The ROCK farily includes p160ROCK (ROCK-1) (Ishizaki ez al., EMBO
J. 1996, 15, 1885-1893) and ROKo/Rho-kinase/ROCK-II (Leung et al, J. Biol. Chem.
1995, 270, 29051-29054; Matsui ef al., EMBO J. 1996, 15, 2208-2216; Nakagawa et al.,
FEBS Lett. 1996, 392, 189-193), protein kinase PKN (Amano et al., Science 1996, 271,
648-650; Watanabe et al., Science 1996, 271, 645-648), and citron and citron kinase
(Madaule et al., Nature 1998, 394, 491-494; Madaule et al., FEBS Lett. 1995, 377, 243-
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[0084] ZAP-70 is essential for T-cell receptor signalling. Expression of
this tyrosine kinase is restricted to T-cells and natural killer cells. The
i mportance of ZAP-70 in T-cell function has been denonstrated in 0BRFeb-2007
patients, human T-cell lines and mce. Human patients suffering froma rare
formof severe.canbined deficiency syndrome (SCID) possess_honnzygous

[ S A AV

nmutations in ZAP-70 (reviewed in Elder J. of Pedriatric Hematol ogy/ Oncol ogy
1997, 19( 6)48).5fik- 1260k faﬂh%ema&ehﬁme%e@@a&%wt%@HMWea mapRdefdrci ency, | ack

CD8+ T-cells-and have CD4+ T-cells that are unresponsive to T- cell receptor

( TCR) - nedi BpdiensinchdingRhonindyed formatign aiartin stresy fibems and fmsleadwmnsC ell's show
Severe def&%{n@o tB%era{*d}H%J;z' @%'gé‘ssf%ﬁ%l Rﬁm‘;(g??ﬁh%&kc% g? down- stream

substrates Iron and T"[2 F oduct i on (rev evve der
Pedri atri clﬂﬁé—siém dkhizakOer al4 FEBS it lﬂﬂWJlltSH&ﬂ)ﬂzﬁhhslobmmlgu]ﬂtjonZdﬁP 70 al so

provi de inportant insi S into h_ec |l e_of ZAP-70 in T-cell
receptor sTYWHT oﬁ@at%ﬁg teidly @e’(cﬁll*’% %%ftzﬁg 7#4%), glatelet agiyation Ap. 70

protein wagq SROWLIL 9. BN BisCI999! B4, MSITHS, abrt{c%ﬁ%&ﬁhus%l&!%ﬁ{rhduﬂﬂb ich -27
02- Feb-2007 <coul d be corrected by re-infroduction of wild type ZAP-70

(WIliams etioas stinwl Fo et o, FERS keth 1W8a44081 83684, thmlll&d(lﬁd m@eese;ggg) :

el | r ockiepeeffiihie: Al i SRR 90 2 [ER R RBe e cc s i

T-cel | devefl cafdionnocgies (Ruwatata Jtacemﬂﬂw daesy, I459,g3114n818) mycsmhmmo&s i npai red

Ne hi et Nat 1995, 37 43 f t h
(i nase. dorB A GEIGHoR 6 SR by BEHBNCEN ok igh 1990, TROAS b Dhrran
patients aggho ﬁﬁsc%&fn&ﬁ&idﬁ%nﬂ@%&l&e?&?dl 1SR AaBH of ﬁbntxﬁﬁ‘scﬂﬂéﬁf%"uﬁm lezf Wi thin

t he ki nase domai n of . I nactivation of kinase activity by this
nut at i on mleé"mﬂdsmﬁ’ﬁmf &mzm 22, 3213p), essvepiowef wilunaragiiagdemotder et at, J.

ool R I LR Gy e ) e

def i : ci ent 9(91&8u !Bgdl %981 1348180961}5 I&ﬁﬁlﬁn)aut(dp]hﬂ cheanataxié (Niggli, MEBSdietrat 9985, Oe:c | ul ?r
Bi ol ogy 1 1 1 T n S AK are a fam
of tyrosi n@>- 7(3%‘8%‘8?}&96% %)‘“E#Iggk 1C35P§Wj<§%§ﬁz% ﬂf{’g %@2 MmEeRe JAKs pl ag
a critical mw&kdﬁ (11Bh Qb’&toh\?af'%éi 9999, 5%1-2EWMnaﬁ§f6ﬁmbﬁ(mw@aﬁs of the

JAK fam |y of kinases Include the signal transducer and activator of

transcri pt Com BigTAY99, Sr b’ifel%s) Mm@sglmhgdgwa}pmgt ‘PfaEhleé@'ﬁOfWCKcat ed in the

d f b
At of mrunclontit SRAE e RBERIEBARCISF BB MERPSr QLo EPrlRmadBy T

anyot r ophi mekwhha@@aﬂm@ s and multiple sclerosis as well as | n solid
and hemat ol ogi ¢ nml.i gnanci es such as | eukeni a S,
phar maceut [0984 i rﬁ@‘ggiﬁqs‘éﬁ‘imﬁlrfW 'ﬁé;e]j A%W@kﬂﬁw%?ﬁ%%%b@gﬁs tyrosme

kinase is restricted to T-cells and natural killer cells. The importance of ZAP-70 in T-cell

3.—

function has been demonstrated in human patients, human T-cell lines and mice. Human
patients suffering from a rare form of severe combined deficiency syndrome (SCID)
possess homozygous mutations in ZAP-70 (reviewed in Elder J. of Pedriatric
Hematology/Oncology 1997, 19(6), 546-550). These patients have profound
immunodeficiency, lack CD8+ 'i‘-cells and have CD4+ T-cells that are unresponsive to T-
cell receptor (TCR)-mediated stimulation. Following TCR activation these CD4+ cells
show severe defects in Ca2+ mobilization, tyrosine phosphorylation of down-streamn
substrates, proliferation and IL-2 production 70 {reviewed in Elder Pedriatric Research
39, 743-748). Human Jurkat cells lacking ZAP-70 also provide important insights into
the critical role of ZAP-70 in T-cell receptor signalling. A Jurkat clone (p116) with no
detectable ZAP-70 protein was shown to have defects in T-cell receptor signalling which
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reviewed [ Frank Mol . Med. 5: 432-456 (1999) & Seidel, et al, Oncogene 19:
2645- 2656 (2000)]. (0087] JAK1l, JAK2, and TYK2 are ubi quitously expressed,
while JAK3 is predom nantly expressed in hematopoietic cells. JAKI2HgbdE07
exclusively to the common cytokine receptor gamma chain (yc) and is
activated by..LL-2,..11L-4,1L-7, IL-9, and IL-15. The proliferation_and

survival of nmurine mast cells induced by IL-4 and IL-9 have, in fact, been

shown to beouliebesngesid 69 rdM@dudida of wilditglRAAMP0 [Wilkatss erQdl., Bolecithpod 96:
2172-2180 (2 OOM. 4_0088i Cross-linking of the high-affinity inmunoglobulin
(19) E rectif GribilisBiolegnissh, JE 8130 stdessd mies lacking BARIOgso0

pr of nf | aMTBeAEKrAE S e font A0S éP—célH@%%Eor s@ﬁ?m OREPINEIEULAK! nes
resulting in acute allergic, or imediate (type persensitivity

reacti ons neridenprefound defscts im E-c8U GeveRipmeal@d(THOIDEceptaEaignallinglin Eng] . J.

Med., 328:,257 -28 02-Feh-2007 . 26 99 lal role for JAK3 in IgE

r ecept or - nESRFEE lﬁﬂglfan?gﬂﬁg&l&@ﬁgﬂgé\gﬂ}‘frﬁi%%%@’ g#d%ﬂ vivo has been

est abl i shephoBSR!| aptielimpofined bf thikbedbmHBh MIUWE-70 ReftiofRadidnstratdd by 807- 813

(1999)]. In addition, the prevention of %ﬁﬁ | -hypersensitivity reactions,
c

i ncl udi ng SAGEHYAhasag patienis apdapice pxTessing oh syitdfigns rihe B makl bition
of JAK3 hag;al . t ' + B -.Chem.

274: 27028- %%%‘éﬁé(%%g;‘lf ﬁ%ﬁfﬁﬁﬁ%’%%‘s’¥@%"§‘ff|‘@aﬁf #‘ﬁ“’%&% e e

nodul at ed readlts in défectieJ-esllicadpitarsignallug (Elderandl.,pk &memtdagy 200E, 656-661).
receptor/antigen-nedi ate |l getic reactions.in vivo, 089] A recent
studs descEP‘!ﬂgﬁc &gnalscﬁ?f%gg%o @&%@éﬁféﬁ’&sgﬁOEIﬂ%ﬂ"fedP¥+s\mgfo C"@d]fﬁfpfi?gsi on and
al | ograft ggsrfmipan aZ AP dsidichy TRRMNREE tload §16) GVSenteRandgikbaddianival  of

Buf fal o heart allograft in Wstar Furth recipients upon adm nistration of
i nhi bi t or s Celfulaniiplpgy A% 48 (Ngl38%el388ssi bi 1 ity of regul ating unwanted i mune

responses i af ' al K : : ; X

3268- 3270 E%%E) ]fhng%@gﬁ?nﬂS%gﬁg g@%ﬁg@%@@i&%&s é{‘)%ﬂogérhyqag??tg{ﬁ%ﬁ gf%ﬁ%’een

i npl i cat edJAK2tTAK 3rand MK 2 Thd JAKN pleda eriticalaoleyin apikine signglingg dhe déwn-heunat oi d
arthritis (RA). - requl.ati of, pi nf l.ammpat ory cytoki.nes i synovi um

and synovi élfea%q Stﬂbj%aﬁ%gt@ﬂjéﬁgmlryicg Se5 tl?%%fgr@ﬁrg}sdpqer A acg'gag

denost r at egf dfadripkibn (STRE) HbRehs2 CAKRIAP e ink hadtedd AdpRAtddi@thei s  nedi at ed
t hrough the Janus Kinases (JAK 1 & 3) and that |L-4-associated JAK ki nases

are expr esgwediation efteankabsgumn) inmppagsnosses sedlas allergies sasthugp, aytphAINEE . 164:
3894- 3901 0 : ik i - ' FALS) i
a fatal neﬁi%%aggsg%%he#at?%%@m %%é@g%hegﬁ@%{a?tﬁghg,ggﬁ{o &é}g{% %@r %rlf@%lggits |( ent s? 1I'fle

survi val r aidsultiplelsélkDsivias eveltas &n solid and hematologic matignancies such as leukemias

and lymphomas. The pharmaceutical intervention in the JAK/STAT pathway has been
reviewed [Frank Mol. Med. 5: 432-456 (1999) & Seidel, et al, Oncogene 19: 2645-2656
(2000)].

[0087] JAK1,JAK2, and TYK2 are ubiquitously expressed, while JAK3 is
predominantly expressed in hematopoietic cells. JAK3 binds exclusively to the common
cytokine receptor gamma chain (y) and is activated by IL-2, TL-4, IL-7, IL-9, and IL-15.
The proliferation and survival of murine mast cells induced by IL-4 and IL-9 have, in
fact, been shown to be dependent on JAK3- and y.- signaling [Suzuki et al, Blood 96:
2172-2180 (2000}].

[0088] Cross-linking of the high-affinity immunoglobulin (Ig) E receptors of
sensitized mast cells leads to a release of proinflammatory mediators, including a number
of vasoactive cytokines resulting in acute allergic, or immediate (type I) hypersensitivity
reactions [Gordon et al, Nature 346: 274-276 (1990) & Galli, N. Engl. J. Med., 328: 257-
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I ncreased upon treatnment with a JAK3 specific inhibitor. This confirned that
JAK3 plays a role in FALS [Trieu, et al, Biochem Biophys. Res. Commun.
267. 7 22-25 (2000)]. [0092] Signal transducer and activator of 02-Feb-2007
transcription (STAT) proteins are activated by, anong others, the JAK

fam |y kinases.-.Results forma recent study suggested the _possibility of

g e

I ntervention in the JAKISTAT signaling pathway by targeti ng JAK famly

Ki nases wi 2005 $1998)}f iACcrodiilirBietfor FAK Din 150 SeckhteARBiHed Masi @HKENLfel SHdbeck, et
al, din. Cancer 6 Res. 5: 1569-1582 999) JAK3 speC|f|c orrpounds wer e

shown to i MHMA ik pao hey been getablishest Blalavivss emh@oeéwpr &iephyg Reel Corhimes DAUD! |
RAMOS, LClp 5;9807%g|y1®9yu %Jdlﬁor? ﬂ?{w Bgc’“ %ﬂ%ﬁhﬁ&s&%@‘@ %gel s, TEl JIAK2

f usi on proteins haveé 1 n era
henat opoi eticduding dnapliyhaxds, madiﬂadd:yohasbceﬂedeﬂ&toh&l&ﬁﬁgﬂ ahibitRCbfiTAKSGat vat i on

-29 02- Feb- STA TAT d ki d dent wt h
[ Schwal | :r a%8$ %feP‘E%é@’llfla"i IB*?,%% ésgée anﬁég%gg I?f?ﬂe?@lz(? 96 P@?gmgr gf JAK 3
and TYK 2 abingst addh AKOSHRBIR0 SRRREN ki @1 d0k mﬁﬁﬁa’m vf#bdmﬁ@mvl%ﬁt d cell

growt h of npycosis fungm des, a form of cutaneous T cel hese
resul ts i mpEE EseRier amngerr-madinied pnanhylastiq mactiens owek i t ut | veI y acti vat ed

JAK/ STAT t al,
broc Nat . TOUSOY frbithe fei SRl ol bRt Brat AR ARG selNTuiE™ (Tar
STAT5, J AKlsummsmAmi adhlﬁmfdmnepmtcegu‘bdsutldpclie{n&)ngmid a ﬂdsEJdepéMelﬁ@hﬂvmt ed It R

T | Z I ni a Qver - expressi on, us
fortner 1 ot PR AEE HDeSReR et Bt iphents ko mitsaen of lgpbkerRol vu et
al, J. I mysgh 1ﬂ<ﬁ&hn§§ﬁ§:o§§&ﬁty(c§f%gﬂﬂtmg hﬁw%ﬁéd ﬁﬂx@ﬁhe rbdpofises TEALAVETus STAT3

activation was bl ockéd b%/r an inhibitor of JAK leading to sensitization of
g

nyel ona cePP% disgasg peiskess franspEaproce 83: —ﬁé&é’éﬂb@(’@m al, Imunity 10: 105- 115
(1999)]. t f r.ot ei n ki nases,
there is c rre tpﬁiﬁg{gragﬁqu@hn&g x-gital ca %@g@g%@g kh"mkgf”nase

i nhi bi t or sinvabediméarlylapd latémagsmﬁrlmtmhﬂox&hﬂh@ﬁ@&)ﬂdﬁﬁrdgﬁladaveﬂ op | nh| bitors
of protein_kinases that re u I n t ous . disease

congl tions? 5’@’8@@% ogﬁ‘ef)}r’(i{?‘é SWW’?% ‘g%lgﬁ\‘%ﬁ 2 CRpRRARRSHC thf"HE

| NVENTI ON_ (3611t hbs ties d%%tﬁ@ﬁhﬁt%ﬂnfe&@iedﬁ@cﬁ%ﬁ%MISTR'I‘SpathWA?'fbt ion, and

conpositions thereof, are effective as protein kinase inhibitors:

certain enfédiakdtirguehthe Jins Kinases @AKok Adsndihat Irhasspeiated TAK kitree, AKT3
FLTa, andl A R~ e R s hos ulﬁé’?@ﬂ ﬁ%ﬁ@iﬁé‘ﬁwﬁ?ﬁéﬁ?gﬁe’f@n?& -

{2000)].

[0091] Familial amyotrophic lateral sclerosis (FALS) is a fatal neurodegenerative

disorder affecting about 10% of ALS patients. The survival rates of FALS mice were

increased upon treatment with a JAX3 specific inhibitor. This confirmed that JAX3 plays

arole in FALS [Trien, et al, Biochem. Biophys. Res. Commun. 267: 22-25 (2000)].

[0092]  Signal transducer and activator of transcription (STAT) proteins are activated

by, among others, the JAK family kinases. Results form a recent study suggested the
possibility of intervention in the JAK/STAT signaling pathway by targeting JAK family
kinases with specific inhibitors for the treatment of leukemia [Sudbeck, et al, Clin. Cancer
Res. 5: 1569-1582 (1999)]. JAK3 specific compounds were shown to inhibit the
clonogenic growth of JAX3-expressing cell lines DAUD], RAMOS, LC1; 19, NALM-6,
MOLT-3 and HL~60.

[0093] In animal models, TEL/JAK?2 fusion proteins have induced myejoproliferative
disorders and in hematopoietic cell lines, introduction of TEL/JAK2 resulted in activation
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Rs(Un,NH RB(Un%H N'\zZ1 N71 I1II1AIlit A2 Z2) Zz/ (~RLBQR (TRL B
QRX mmRE6)p (RE)p | V or a pharmaceutically acceptable salt thereof,
wherein Ring B, Zt, Z2, U T, in, n, p, Q Q R, R2, R3, and e ar2-B$-2007
defined below. -30- | 02-Feb-2007 100971 These conpounds, and

phar maceuti cally..acceptabl e conpositions thereof, are useful_ for _treating or
Iessening the severity of a variety of disorders, including stroke,

Al zhei ner ' &f i SER STATISTADS Qtfntl@mﬁﬁb’-ndieﬁﬁfdéﬂrgﬁowm%élﬁ#ﬂl@ﬁ ef i, EBesses,
allergic di seases, autoi nmune di seases, destructive bone di sorders such as

ost eoporosi% 5524 ﬁﬁ%ﬂfﬂ%@)bry di sorders, proliferative disorders such as
cancer , ﬂnd' 1@{%@&]%? 2 'ﬁnﬂ@Yﬁ“ztaﬁro £t9@@rés{ﬁgyﬁ8%}ﬁxs )gﬁdoﬂ%f S'Pﬁ?@,?}[ PTION

CF THE I e present inv conpoun
formula I: andRBKubgtm, ceRltgrowali lof n@c&(jﬂﬁgm@ss&rﬁnn(ml)@aedus ﬁrceﬁhpiqmomceut ically

accept abl e aIt t her eaf ng. B, is a.6- g haV| ng
05 hi ¢ rogTiee resitTcad DR Tty sieREindhnt o BV BRI BRPAKITHEY O

and Q are pmmay Matep prRe@R i tiysRlsFedgoitich 0iB1san, 2041 LP@E A0t OAcAdNSE! USH. ed al - 6
al kylldene chain_wherein: up to two nethyl ene units of the chain are

optional |y :érﬁgéﬁi-ﬁa@%@ﬂ%},t $1gm]a@w$@é5ﬁ STATS, JAK] and JAX2 were demonstrated

to be constitutively activated in mouse T cell lymphoma characterized initially by LCK
over-expression, thus further implicating the JAK/STAT pathway in abnorma] cell
growth [Yu, et al, J. Immunol. 159: 5206-5210 (1997)]. In addition, IL-6 -mediated
STATS3 activation was blocked by an inhibitor of JAK, leading to sensitization of
myeloma cells to apoptosis [Catlett-Falcone, et al, Immunity 10:105-115 (1999}].

[0095]  As aresult of the biological importance of protein kinases, there is current
interest in therapeutically effective protein kinase inhibitors. Accordingly, there is still a
great need to develop inhibitors of protein kinases that are useful in treating various

diseases or conditions associated with protein kinase activation.

SUMMARY OF THE INYENTION
[0096] 1t has now been found that compounds of this invention, and compositions
thereof, are effective as protein kinase inhibitors. In certain embodiments, the present
| compounds are inhibitors of ERK2, AKT3, GSK3, p70s6k, PDXK1, Aurora-2, ROCK,
SRC, SYK, ZAP70, INK3, JAK3, TEC, LCK, FLT3, and/or CDK2. These compounds
have the general formulae I and V:

R U~y RS(U)n\NH
Yat 1
QR? m QR
(R%), (R%),
I \

or a pharmaceutically acceptable salt thereof, wherein Ring B, Z!, 72,0, T,m,n,p,Q, Q,
R, R?, R*, R®, and R® are as defined below,
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by 'C(O)'1 'C(O)C(O)'1 'C(O)NR'1 'C(O)NRNR'1 'C@'1 -@(O)-, 'NRCO '0'
-NRC(O NR-, -OC(ONR-, -NRNR-, -NRC(O)-, -5-, -SO, -S@-, -NR-, SOZNR— or
-NRSO02-; each R is independently selected from hydrogen or an optl on blF%b 2007
substituted Cl _6 aliphatic 11l group, or: two R on the sane nltrogen are

t aken toget herrwithetehe nitrogen to forma 5-8 nenbered heterocyclyl or

het er oar yl )r{| ng having 1-3 heteroatons independently sel ected trom
nitrogen 0 9081, dhesidofiipbunds) dnd phetectaidall ﬂﬁb MR com O NR-,
"N p g@ﬁ}r ﬁip% %u P‘31 37 pta e o Ozﬂ%o@ ﬂlGI’EOP\I%;(

- NRSC2NR: |, ‘153 uljsp treatirig og g the %eéfél'ﬁ"yl@aé’ﬁ’éﬁm@ﬁ@lwd@éllw@@@g mkm zero or
one; - 31 | Al9R=iinePs & iR®n is selected
fromR or Ar; each Ar Qtfbée an opﬁlﬁ%{l%g&g‘% ??%én‘g%?ﬁyﬁﬂlseggefe ]flg# froma 6-10
menbered ar ﬁlseﬁﬁeﬁgﬂu@m@uﬁ@dﬁmﬁﬁaéesgactﬁmb@n@dnsw&ns iswgy dsmhqu:rdﬁsﬁ} het er oat ons

i ndependent | e or sulf or a 3- nber ed

het er ocycl vyl Mﬂ& ﬁé&cﬁ%%ﬁe%pgmriﬁ%@g% @%05‘2%¥%Béﬁﬁ%gnﬂ 05@11‘“8’&‘% %“‘6°°f3rt

ni t rogen, ow@mgammpﬂlaﬁtﬂﬂidn R2 is selected from-(CH2)yCH(10)2 or
-(CHR2)yCH(R4)CH(R)2; 'y is 0-6; R3 is selected fromR Ar, -(CH2)yCH(Rsh, or

CN, R4 is selected fromR, (CH2),,,OR (CH2),,NR2, or (CHZ)WSR, wis 0-4;

each RS is |ndependently selpgg eIl dRstituted Cl-6

al i phati c, OR, CO2R, (WI%Z% RC(O R, NRC(O N(R) 2,

C(O N(R) 2, MJ NspzRent Mye)tion ExYyidesra cBOP R of foranth Bach R6 i s

mdependently selected fromR, Eng N(R 2, OR, SR NRC(OR NRC(ONR) 2,

C(ONR 2, S2R, NRSO2R, C(OR, “w-EN(R)Z N(R O ONR), or N(RNR.

[ 0099] The present invention al so reﬂgt es to a conpound of fornula V:

R3Vn, NH N LZI Z2 % l}ll;z‘

72
R2
(D! e @

(R

H
or a pharmaceutically acceptable salt thereof, wherein:
Ring B is a 6-membered aryl ring having 0-3 nitrogens;
2! and Z* are each independently selected from N or CH;
T and Q are each independently selected from a saturated or unsaturated C;.¢ dkylidene
chain wherein:
up to two methylene units of the chain are optionally and independently replaced
by -C(O)-, -C(0)C(0)-, -C(O)NR-, -C(O)NRNR-, -CO5-, -OC(O)~, -NRCO3-,
-0-, -NRC(O)NR-, -OC(O)NR~, -NRNR-, -NRC(O)-, -S-, -SO-, -50,-, -NR-,
-SO;NR-, or -NRSO;-;
each R is independently selected from hydrogen or 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 having 1-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
U is selected from —NR-, -NRC(O)-, -NRC(O)NR-, -NRCO;-, -O-, -C(O)NR-, -C(O)-,
-CO;,-, -OC(0)-, -NRSO;3-, -SO;NR-, -NRSO,NR-, or -SO»-;

m and n are each independently selected from zero or one;
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(~rR B QRX (R )P V or a pharmaceutically acceptable salt thereof,
wherein: R ng Bis a 6-nenbered aryl ring having 0-3 nitrogen; Z and Z2
are each independently selected fromNor CH T is a saturated or 02-Feb-2007
unsaturated Cl1.6 al kylidene chain wherein: up to two nethylene units of the
chain are optienal-ly-and i ndependently replaced by -C(O--.- -C(OCO) -,
-C(ONR-, -CCONRNR-, -COz-, -OC(O-, -NRCO-, -0-, -NRC(ONR-, -OC(O NR-,
- NRNR- , -NR@(@etadfrﬁmo-ISE}?g or&SOr, -NR-, -SOAR-, or -NRS02-; -32
02- Feb- 2004 c endently selected from hydrogen or an optional |
' 388t ik PEAS | : ’

substitute roup, or: two R on the sane nitrogen are taken

t oget her Wwdh Atr*itﬁdd%ﬁnbﬁﬂ%ubﬁnﬁt@d fih@sedected FERTR 6110ndHeRIENGIng! 2 910

heteroaryl ring having 1-3 heteroatons independently selected from

ni t rogen, OXWeredrhemaﬂ"ﬂrnngQavmg 14 hetroptemeindependentiiseleciedfiog] 6

al kyl i dene ¢ ain are

optionally a%@k %ﬁ%@g‘gg‘%}lé ﬁ% g%)? g‘ggﬁﬂ&@@%@ﬁ%&g\ﬁ%@ E -OC(O NR -

]: NR C(O-, - Nﬁemﬁtonﬁﬁﬁd@endenﬂy selechdd fBR nitrogars lpxf¥en] ar sulfsiependent |y sel ect ed
roma Cl alpa gr C group is substituted

with one %@ﬁ§ﬂ¥%2§ﬁg§mgﬁ®$%& 2 additional groups

i ndependen is\o_gel ected from hal ogen, -OR, -SR NOZ -CN, -N(R 2, -NRC(O R,

- NRC( O N( -’NRCC2R, -NRNRC(O)R -NRNRC(O)N(R)Z - NRNRCO2R, C(O)C(O)R

-C(O) CH2CX( Rsele@@?ﬁomd% Arc(OCH(R e, eefNct ed from -NR-, - NRCG(O)-

- NRC( O) NR- 1,4 =N oc( O) - NRSO2- ,

- SO2NR-, - %&ﬁonﬁ{ é@qﬁ%%)m (a%_fl?%%ependent ly selected from

zero or onﬁlsO.g';s selected fromoO, 1, 2, 3, or 4 Rl is selected fromR or

Ar; each Ar 5 pti nal Iy su tltuted r| e fro a 10 menber ed

L 2:/1 onail platic
aryl ring,® FEIpRcklrosL Opi 1}3”55
i ndependent | y;@gl gg;qqugq(kgpmﬁm(mrmmcmkgmc(gm@% BaO)N®RY,, gogg 10 nenbered

het er ocycl yl ring havi
NRSO2R, C(O)R CN, or SO;N(R),; and
each R® is independently selected from R, F, Cl, N(R);, OR, SR, NRC(O)R,

NRC(O)N(R)z, C(O)N(R),, SO:R, NRSO;R, C(O)R, CN, SO:N(R)2, N(R)O, ON(R),

or N(R)N(R).
[0099] The present invention also relates to a compound of formula V:
3

X1
NG
722z '

Qle
(DR’ e
(RO,
v

or a pharmaceutically acceptable salt thereof, wherein:

Ring B is a 6-membered aryl ring having 0-3 nitrogens;

7} and Z* are each independently selected from N ot CH;

T is a saturated or unsaturated Cy.¢ alkylidene chain wherein:

up to two methylene units of the chain are optionally and independentily replaced

by ~C(O)-, ~C(0)C(O)-, -C(O)NR-, -C(O)NRNR-, -CO3-, -OC(0)-, -NRCO;-,
-0-, NRC(O)NR-, -OC(O)NR~, -NRNR-, -NRC(O)-, -8-, -80-, -802-, -NR-~,
-SO,NR-, or -NRSOz+;
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het er oat ons i ndependently sel ected fromnitrogen, oxygen, or sulfur; y is
0-6; Rx is -(CH2)yRs R3 is selected fromR, Ar, -(CH2)YyCH(R5)2, or CN, wis
0-4; each R5 is independently selected fromoptionally substituted Cl-6
aliphatic, Ar, OR, CX®R (CH2)YN(R) 2, N(Ar)(R), SR NRC(O R NRC(Q2MNFdd-2007
CCONR 2, S®2R, NRSOR C(OR CN, or S2N(R)2; and -33- | 02-Feb-2007 -
---------- eachvR6++s8: i ndependently selected fromR F, C,.NR.2...0R SR
NRC(OR NRC(ONRZ2, C(ONR 2 SX®ZR NRSXZR C(OR CN, S2N(R)2, N(R) O
ON(R),  ores R)idNridkpentiBRh0]echd flageiydhgesvnan ditenilnl dubwitied def diphtdons shal |

apply unl ess otherwi se indicated. The phrase "optionally substituted" is
used interch&fy8aBty with the phrase "substituted or unsubstituted." Unless

ot herwi se i ndi GoGon 812 s@k hitfdRk Mo BUBSIoabHESHh GE AHOLERG BAYE 5& Substi tuent

at each substitutable position of the group, and eac substitution is

i ndependent of t heembaksd hefeowyely or Tibteroarst ning haviphhSibeteraatotial i phati ¢ gr oup”
as used herein ne a.straiaght-.chai.n or hranched.Cl-Cl2 hydrocarbon chain
that is conpletel ﬁlﬁg%@g%g[yesgﬂegﬁed{rﬁg)tmt&gﬁl,a en,(%%ul *nmore units of

unsat ur at i Qtis a edtmAtedwp aayRirated C3; AMylawal dhady wigspeify bi cyclic Cs-Cl12
hydrocarbon that is conpletely saturated or that_contains one or nore units

of unsat urat i dRe OpHYo WRthylene tnitsaf thechainareontionally sndirdependently welogadn as
" b | e™ ¥ y@@ KyInNm: h mﬁg ﬁw@q hnt ttach t toth
car bocycl e"’ or Bf ﬁk-}ﬁNﬁCOE-,éﬁ%(i A E_lh_ & - RRRA _ngzﬁlﬁ_ gchmen 0 e

rest of the molecul e Wherein any’in in sai cyclic ring
system has 3-7 nmefRBO:-;For exanple, suitable aliphatic groups include, but

t ligifed to, Li hed L kyl., al kenyl |
2nd hybri deoh ReisufierldRRR e B R By lonta rovm. R i gy, °1P°

( C?’E | oal |k)|£| I) & dobgrithted bflﬁlﬂE]AIEEﬁphlﬂd ﬂ@idhall)ksdlbﬁtitufédknkmﬂyﬁ addiﬁtmdrf g&tlyfal kyl ™,

"al koxya ",.oan "al koxycarbonyl ", used. alone or art of _a larger

moi et yyi ncYu%Pﬁlew e&rﬁérﬁ’fonb ge&r‘éﬂ%eh%i"%\]ﬁ)ai @’cﬁﬁsﬁ)gi“ Bhe togtvvel ve
carbon at Omkﬂbmmnzygf%%gbggt NRNREHO)R, ANRIRC(O)NEOL -RREREIR, s part of a

YN] :
| arger noiety shall i h strai ght and branched chai ns cont ai ni ng

two to twel veCEBCHNR, aCEMEHC(O)R, -COR, or -C(O)R;

U is selected from ~NR-, -NRC(O)-, -NRC(O)NR-, -NRCO;-, -0O-, -C(O)NR-, -C(0)-,
~COy-, -OC(0)-, ~-NRSOz~, -SO;NR~, -NRSO;NR~, or -80z-;

m and n are each independently selected from zero or one;

pis selected from 0, 1, 2, 3, or 4;

R!is selected from R or Ar;

each Ar is an optionally substituted ring selected from 2 6-10 membered aryl ring, 2 5-10
membered beteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or a2 3-10 membered heterocycly! ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;

y is 0-6;

R*is (CHz),R’

RS is selected from R, Ar, -(CHy),CH(R);, or CN;

w is 0-4;

each R’ is independently selected from optionally substituted C.¢ aliphatic, Ar, OR,
CO3R, (CHZ),N(R)z, N(AD)(R), SR, NRC(O)R, NRC(O)N(R);, C(OIN(R)z, SO:R,
NRSO2R, C(O)R, CN, or SO;N(R),; and
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[ 00103] The terns "hal oal kyl ", "hal oal kenyl" and "hal oal koxy" neans al kyl,

al kenyl or al koxy, as the case may be, substituted with one or nore hal ogen
atons. The term "hal ogen" neans F, C, Br, or |I. [00104] The term02-Feb-2007
"het er oat onf' neans ni trogen, oxygen, or sulfur and includes any oxidized
formof nitrogen.and sulfur, and the quaternized form of _any_basic._nitrogen.
Also the term"nitrogen" includes a substitutable nitrogen of a heterocyclic
ri ngh As aaachéb?wﬁmﬂqgenﬂdsnﬂ? ssletted AoRR, B Cpﬁ(R)ﬂ)RySRmnCpmﬂ, eﬁ ri ng having
0- 3 heteroat te [ xygen, s [.or_nitrogen, the nitrogen may
be N(as 1 n 3 R i GBI oSS MRgaaR o LOOREy SOaT i RIS SN GRR: (s 11
N- substi t ut e%rN(RW(ki).di nyl). -34 02-Feb-2007 [00105] The term"aryl" used
alone or as part of a larger noiety as in "aral kyl", "aral koxy", or

"aryl oxyal K00] r rsysed hereimpthedglbawing dafintioms shallapplytunlesy ofhemvisei ng syst ens
having a total. gf ~f] Q. four [.] NGk HE [ wherein at .l east one ring
in the sy'sfne atleg. Tiéé éﬁ‘&%ei & pﬁﬁl&fﬁl&ﬁ@?{ Y eéscl%;&?}n?%cl}aﬁg?aﬁb g@éfhgﬁﬁl@%%t ains 3to

7 ring nmenbabsitatéder lﬁt&&ﬁ@ﬁtﬁt&d.&”|Unlmythbﬁvis5iﬁdic:ittm,aﬁ@bﬁ{b}@ﬁ??lhbétiwﬁdh the term

"aryl ring". [00106] The term "heterocycle", "heterocycly or ,

" het er ocy c BIOBP T8¥ nave-Rsubstitapn at ¢as ﬁ‘ébs'ﬁa{}ﬁbk?m?ﬁ’&?n@fthﬁﬁﬁﬁ@y@dieéﬁh bi cyclic or
tricyclic GiRGmAYSisGiRpltehir the YiRe{ © fourteen ring nmenbers in which one or
nore ring nmenbers 1S a heteroatom wherein each ring in the system contains
3 to 7 rin{poiehiberkhe t¢o0 iphatith er Fakiphaticlgeoup’’ eainsell hereirsmdanalashrgigh: as part of

a | arger l ety .as in. " heteroaral kyl" or .hete rylal koxy,  refers to
monocycl i geh ¥ %&P&‘?T}C@e%ﬁg G%l}y(g@%cla{%gn }((l?aﬁlb&aa%53131%%%5%’%%%0%8%% T8 ive to
fourteen r omgorTRds @hits ofwinedt@iatio tor h BdGbcyORECH-ChBydrocailim orditstlenCd-Spar onati c,
at least one ring ip the systemcontains one or nore heterogtons, and

wher ei n ea8HIrpsaERPY; thattiﬁ@’%gl??]é(ﬁ?@&‘ﬁdaﬂrﬁ?t SORIYNSONG FHFeHHE X, The term
“het er oar yhﬁsatu?&i%npﬁlt‘dﬁz‘f&ih Hfg%%géén@ﬁ@ge)rfer}l&dttah&eﬁ ds@EdFbodysiesoaryl ring” or

the term "heteroaronatic"”. yl' (1 ncluding aral kyl, aral koxy,
aryl oxyal k{i¢yckalkyt hahatihaey sivgle poing oivdtagiimen torthe tedt efghdvaolsedarbitnein  and

het er oaryl al koxy. .the |.ike roup._nmy ,co LN on r [ I tuents.
Sui £ bl ¢ s BLR BRI e diornl B 18P ROaaR, S cxfROp Rl

het er oar y! alighiaid Kiohps @Elubebat a8hal livtedds,ditRardsr Sranchediratkyl, ikenylal ogen, - R,
-OR, -SR, 1, 2-nethyl ene-dioxy, 1, 2-ethyl enedi oxy, pr.otect %(such as
acyl oxy), Mlg“(u?ﬁﬂdlﬁﬂ’ﬂd§ﬂlﬁ’é"-t"fE‘{f{‘é‘ﬂ(%]@#kﬂ)alklé(@%19ﬂ%"@’§g]¥y bstit ut ed
with R - Cg%&%ﬁl}gyl al Ph) substituted - with R -CH2CH2(Ph), -CH2CH2(Ph)
substituted 'wt 32 - , -CN, -N(R) z, -NRC(O)R, -NRC(O)N(R)Z, - NRCO2R,

- NRNRC( O) R[0010ZINRA@) i) “2lkyl”, “alkoxy”, “hydroxyalkyl”, “alkoxyalkyl’

“alkoxycarbonyl”, nsed alone or as part of a larger moiety incindes both straight and

Sk

—

, and

branched chains containing one to twelve carbon atoms. The terms “alkenyl” and
“alkynyl” used alone or as part of a larger moiety shall include both straight and branched
chains containing two fo twelve carbon atoms.
[00103] The terms “haloalkyl”, “haloalkenyl” and “haloalkoxy” means alkyl, alkenyl
or alkoxy, as the case may be, substituted with one or more halogen atoms. The term
“halogen” means F, Cl, Br, or L.
[00104] The term “heteroatom” means nitrogen, oxygen, or sulfur and includes :'my
oxidized form of nitrogen and sulfur, and the quaternized form of any basic 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-pyrrolyD), NH (as
in pyrrolidinyl) or NR” (as in N-substituted pyrrolidinyl).
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-NRNRCO2R, -C(OC(OR, -C(OCH2C(OR, -C2R -COR -C(ONR) z,

-OC(ON(R 2, -S(0)2R, S®2N(R)2, -S(OR, -NRS2N(R)z, -NRSO02R, -C(=S)N(R) 2,
-C(=NH)-N(R) 2, or-(CH2)yNHC(O R, wherein each Ris independently selected
from hydrogen, optionally substituted Ct_6 aliphatic, an unsubstit (2diébs20®7
menbered heteroaryl or heterocyclic ring, phenyl (Ph), -Q(Ph), or

- CH2( Ph) - CH2( Ph) . Subst Ituents on the aliphatic group of R are selected from
NH2,  NH( C:][ 9@% | c), “N( Cl. 4 al i pha&;‘% haI ogen, Cl 4 aliphatic, OH,

O (CL 4 alilP fithNcw ‘oRed dogap of alaregy mpielst asdy “araliyBal o C1. 4

al i phatic) i a --

[ 00109] An ﬁkgﬁ@t ?%%ﬁrigﬁ%au@? géf%rgrt]o Ianr%lgon'g& ﬁe@%@%ﬁ Iéc F?%sg}(s%nﬁ contain
one or noﬁl@vmglbmtaltoﬁémeg)fommna‘m,gen@nb@m;Wmm%lmmhangmmeayMEar bon of

Thoce 11 ot BB FhereBieath AR pIbE Bl eaP B 06 Ymainatsh MecRar y 1 or oup

and the fol“ugWmg beiBed nﬁrchaﬁglkﬂy w1t1¥ﬂ45|¢dﬁﬁ) 3ryl ﬁhb’ —NNHC( OR,
=NNHC2( al kéh) —N HSC2( al kyl ), . > s i ndependent |y
sel ected f AOMKORY ar ﬁﬂ%rh"éfﬁo‘éisﬁ rbﬁtewyelfmlbsqr. hﬁ?@ay@f Bs useA herRH | .

Substi t uent ﬁs?éﬁﬁ NH( Cl. 4
al i phatic) ﬁeﬁ?%&?oﬁkﬁdﬁgﬁgﬁzﬂé%@cﬁ ca%jf‘é‘ gg atic a@%’ﬂ%ﬁ?m 4(
al i phat i c) fouseen igmembR ky wiich (oge oﬂmaﬂelrmgamamb)ers is @hétatoatoBl, wheJain gablatic), or

hal o Cl1-4 aliphati stituents on the nitrogen of a non-aromatic
het er ocycl i “@gr“?ﬁ'a I’f’éL ]‘%‘8% E’L@PP%W‘“ B N(R+) 2, -C(O R+, -C®R,

-C( O (O R{0010~ O)’Eﬁdaéiﬁﬂ‘lféﬂeroar@?ﬁbd alonM(patbza 1argé&ﬂﬁle%l§ & i,
-C(=NH)-N(R1) 2, or -NR+SOPR ; wherein R{ is hydrogen, optlonally
substit ut edh@gromglkg} i%h B?tﬁl@arquxé”ndﬂe? 3 MeBesYElS &Yﬁwtﬂﬂ" 0Nt i onal |y

subst i t ut eqye bl 1ngcbqbiag919ﬁ\te>’to SYRRE ﬁfg%ﬁgmb%'%feﬁn aQBsk Qﬁ@ﬁr{r?'in febst i tut ed

- CH2CH2(Ph); or an~unsubstituted 5-6 mber ed heteroaryl or heterocyclic
ri ng. Substsydiene istagoratic, hideassbngutiag in¢hepystemr containg enpbrangre hpiemytoms, &4 are

elected fram NH2., NH(C -4 al.iphat.i. Cl4 ' ' « R, Cl. 4
a1 phat i o, "GOl e oo itk kR mefherd Bl B SRRSHAS, T
-Q(hal 0 Cl.ma#lbebel in@}chafgeablyvitiGhe dral habobyCringd 00 tHelirnThe term "al kyl i dene

chain" refers to a straight or branched carbon chain that may be fully
sat urat ed oPCHFRFEMHE - or rmre units of unsaturation and has two points of

connectiony @"ﬁon‘le Aﬁ%.ltyl Eﬁlﬁé Qﬁk}]{}? WkfPicox %ﬁ}%@)@all@ @n&ﬂh@ﬁiﬂ%ﬁe@fva{fﬂ' 3

i nvention are |mtedt t hos are f easi bl e and St abl e.
Ther ef or e, (mckdimgihptatdacaikyd faind hdsetontylationy and the i%kqs)as@la?smamcqnmn one or

more substituents. Suitable substituents on the unsaturated carbon atom of an aryl,
heteroaryl, aralkyl, or heteroaralkyl group are selected from halogen, -R°, -OR®, -SR®,
1,2-methylene-dioxy, 1,2-ethylenedioxy, protected OH (such as acyloxy), phenyl (Ph), Ph
substituted with R®, -O(Ph), O-(Ph) substituted with R°, -CHx(Ph), -CHz(Ph) substituted
with R®, -CH,CH,(Ph), -CH,CH,(Ph) substituted with R®, -NO», ~CN, -NR®),
-NR°C(O)R?, -NR°C(O)N(R),, -NR°CO5R°, -NR°NR°C(O)R?, -NR°NR°C(O)N(R®),
NR°NR°CO,R®, -C(O)C(O)R?, <C(O)CH,C(O)R?, -CO,R?, -C(O)R?, -C(ON(R®)z,
-OC(ON(R®)z, ~S(O)R?, -SO2N(R®);, -S(O)R®, -NR°SO;N(R®)2, -NR°SOR®,
-C(=S)N(R®), -C(=NH)-N(R°),, or -(CHy),NHC(O)R®, wherein each R® is
independently selected from hydrogen,optionally substituted Cy.¢ aliphatic, an
unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl (Ph), -O(Ph), or
-CH,(Ph)-CH;(Ph). Substituents on the aliphatic group of R are selected from NH;,
NH(C;.4 aliphatic), N(C.4 aliphatic),, halogen, Cy.4 aliphatic, OH, O-(Ci.4 aliphatic),
NO,, CN, CO,H, CO»(C14 aliphatic), -Ohalo Cy., aliphatic), or halo Ci.4 aliphatic.
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conpounds descri bed above is permssible only if such a conbination results
in a stable or chemcally feasible conmpound. A stable conpound or

chem cally feasible compound is one in which the chem cal structure is not
substantially altered when kept at a tenperature of 40 C or | ess, ORF&Hh2007
absence of noisture or other chemically reactive conditions, for at |east a
week. [00113} -Untess-otherwi se stated, structures depicted _herein_are also
meant to include all stereochem cal forns of the structure; i.e., the E and
S confi gur 400188k A aliphetic grevy nnetoni-eromatit katerodjlelic ihgnay cohtailode or

st er eochem | st | enantj oneri c, and | astereomeric m xtures
of the prese n% Sd(? (E) npo (&Sfm dsgl §t§¥§ Swsﬁﬁieﬂatoﬂéhwedo?a%?%é& 2R ¢ Epfiatip group g5 '
02- Feb- 2006f 2 hint-eematid hetrobtic SihabRtelesied BehURAS 1HRALBIRGA@EEI N are al so

meant to .include c(F)?ér%’ounds which differ only in the presence of one or nore

i sot opi cal P{saBEptp D.4f Saryl pphetersanhgnosp andshe fallewing e0; /8, +MHRT, esent

e tium o KAk ST G A aNNEos A, <RI o8 Ml e ar bon
are wit hi neadidk deingependentliriseledted fromihydrogbD@ kb 4ptiGuillyauindisuted CLhi s i nventi on
enr esent at b SR ds bRl BB SRR o FiRCRL o N Gor [ 00115]
L el A o o1 iy T L

|
sel ect ed - ﬂipbﬁfé‘t)i'é?(hﬁg&-mﬁml@ﬁ@do@a Crdglighatix a 5- 6 .menber ed
het | roiot hay,i ' .ected..f
it rogen,  Miee) M Sihitduchsbn BE RERR O B R R A CHRERF i hheny or
al i pgat |h cI foouR ,@KBT)[e.r-Cﬁa)Ié‘umﬂuﬂa@_ _ EE()(?DR*L t@(q:)ﬁfwamﬁr, HS@%R*pha; i ((:T)g;n%up
are R ha £0, ~al d f such nreferre
gr oups incﬁ:%@j(%ﬁ?’é?éswm @'@?ﬁﬁﬁ%@%&?, &Sﬁ%p‘yﬁ‘?‘m@ IS B¥spen, an

cycl ohexy! opamCiiBstitulSHE Dk ulidiae, bRy stidAbsted ok DI ionay CHENHCHS.

] S e ' il v
More preferred (T roups of formula | are those listed in Table 1

nR
bel ow. [ooi%ﬁimiﬂ#e‘)f)@’m@%ﬁ Ty sulrisuten -GHb(RAM aptipnallysubstitsted HRCBPhbPt i onal |y
substi t ut eg, gﬁ%sum%rﬁnﬁﬁ%ggﬁh%%laﬂg%@%@%&?gﬁ%l guqu&gﬁtg Bﬁl d group

selected from Cl.4 aliphatic, cyclicring having 1-3
het er oat onslifhatiegrewpientbe pheny] rug ofR Tare selectrdifrong NHL, NH(Qamlipeatics M€Y, or a

5-6 nber ed . ar vl het . T ' 1- t I nd dent |
el cot ed RO PROEH Cokggumtic S s Maiasios ck CELBrEOy ots | nol e
net hyl, et.ijphatiq)/-Oldle Ci.5 BRshei)| or KakPOL Aliphatiey Cl opr opyl , cycl ohexyl ,

4- hydr oxycycl ohexyl, phenyl, benzyl, isoxazolyl, tetrahydrofuranyl, OCEt,
ovey y E‘}Olll] %‘he teem “aﬁ(ylidene chgin"’ refers to as_tralyght or branched carbon chainythat

may be fully saturated or have one or more units of unsaturation and has two points of

connection to the rest of the molecule.

[00112] The compounds of this invention are limited to those that are chemically
feasible and stable. Therefore, a combination of substituents or variables in the
compounds desctibed above is permissible only if such a combination results in a stable
or chemically feasible compound. A stable compound or chemically feasible compound
is one in which the chemical structure is not substanﬁally altered when kept ata
temperature of 40 °C or less, in the absence of moisture or other chemically reactive
conditions, for at least a week.

[00113]  Unless otherwise stated, structures depicted herein are also meant to include
all stereochemical forms of the structure; i.e., the R and S configurations for each
asymmetric center. Therefore, single stereochemical isomers as well as enantiomeric and

diastersomeric mixtures of the present compounds are within the scope of the invention.
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O i sopropyl, OCH2cycl opropyl, isoxazol-3-yl, pyridyl, and isopropyl. Wen R3
Is optionally substituted phenyl, preferred substituents on the phenyl ring
are halogen, R, OR NR 2, COO and S02N(R)Z. Exanples of such suliisFel-D@0u s
i nclude fluoro, NH2, d, Br, OCH2pheny], norpholin-4-yl, CO2Me, Owe,

hal oal kyl (e.g. CF3), Obenzyl, Ophenyl, OCF3, OH SO2NH2, and net hyl ene

di oxy. Wien R3 is -(CH2)yCH(RS) 2, exanples of such groups include

- CH( CH3) CHtess otigiRisy statgd structQrés CepiCiell bereimyarg also IBRHNCERIOEN e byshpoundH( CH20H) 2,

- CH( CH2OH) | Ryl n - CH CH2cycl opr | .. 237 02-Feb-2007 (00117]
Preferred %&gﬁou 6% only %’f %‘F%ﬁgggcf,og\%gé?flﬂ?éés@ 1,c(3]§¥%nr;c&e_égt9m_sof °f _NR-,

-NHC( O) -, aﬂdlpld,\ﬂ:@ﬁ%mndd\m&)gﬂh@fmﬁdneMch&@%x&fp@ﬂﬂihmplhéﬂxﬁeﬂka:fg{ are those
listed in_ Table 1 g ow. [00118] Preferred ('t)ﬁgrou%s of fornula I are

|
sel ect ed fR¥sHoEEN bY 2 euipnaym of iy ARt repiprementol 8 4&OBR bY do G@t h§t ene units of

Q ar e i ndegeRde\tahdon Rk A58 hdll )ihi  C(ONH, OC(ONH, SO2, SOzNH,
NHC( O, NHC(O O, ornNHSO%lfl?lﬁl\/bre0 r‘g‘ﬂélrs% 5" groups of formula | are C(O,

SC2, C(O) NAOIBH SCampoundssf this mfvenrtiopdna® eyisbimpdiemhtivef tontooiedc forms.e C(O) and

O NH. 119 di t th nbqdi t f 1 la, 1. j.s NRC(O
e S e S N
(CH2) yCH( R§héer. preferred RS groups are independently selected from

optionally substituted Cl-4 aliphatic, C5. 6 cycloal kyl, phenyl, a 5-9
menber ed hOOar yreferredd T i ippps of fosplad sz ssipster Avpsblydreser Ye| ect ed from

ni trogen, AYGENOHOLG g&rﬂxﬁfﬂé&d cﬁgngt@)é«%ﬂ??r%’ggﬁ&ﬁﬂggﬁ&sﬁﬁﬁ&b’g%%ﬁgpse[&ﬁﬁﬁaﬂlvi ng 1-2

het er oat ons ndepend y se omnitro oxy or sulfur. Mre
pref erred &b aliphetps 2 Amemberrdepdnihgnerd a/5-6 elembtied hbtemaryp ying Havingl-H| |,

pyri di n-4-yl rphlin-4-vy]  thi rpholin-4- yl, imd I .

Pur an oy heferoftSh aeindinlycletiof BB BrtRbAsS. Gy, py i i B g en

cycl ohexyl optioh&iBydubstideod henyt deHRphhitic-gréu? p2fkted Siitdtitusap bR pheiier ei n each
group is optionally supstituted. Preferred substituents on R5 are hal ogen,

R NO2, oreliphatiosgroup grg Rpadiado; nigro, alkexry. apdhaming Examaples of sueh prefsrred (eR o,
met hyl , et A ,,m = %%ﬂ ' , ogd e srand
optionally é%sl?ﬁgﬁég%’h%ny . ?}Bﬁgﬁlﬁl A o’r‘@?lﬁg‘%?g’ %ﬁ%ﬁ%*l%%gﬁent , when
R2 of f or nHzOH, NE,, NEHGHy SHARRS NHCE)NHEH: culd RELYEKHEs More peaféreedt ed from OR,
CO2R, (CH2 R 2, or._N R) ..wher. ei I S i ndependently sel ected
from hydroéﬁ%oﬁ“"gﬁ °6&M¥€%ﬁ%@§?@&ﬁ§ﬁﬂéb§l°ﬂa| i phatic group and Ar is
C5. 6 cycl opokig], Prdeydd RBgrburf ofbsraRIA kb B R6SA| OR, 6itidBallpstbaiutéd 3-7

membered carbocyclyl or an optionally substituted group selected from C;4 aliphatic, a

. 3-6 membered heterocyclic ring having 1-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or a 5-6 membered aryl or heteroaryl ting having 1-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Examples of such
groups include methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropyl, cyclohexyl,
4-hydroxycyclohexyl, phenyl, benzyl, isoxazolyl, tetrahydrofuranyl, OEt, OMe,
O-isopropyl, OCHpcyclopropyl, isoxazol-3-yl, pyridyl, and isdpropyl. When R® is
optionally substituted phenyl, preferred substituents on the phenyl ring are halogen, R’
OR®, N(R®),, CO;R®, and SO,N(R"),. Examples of such substituents include fluoro, NHa,
Cl, Br, OCH;phenyl, morpholin-4-y1, CO,Me, OMe, haloalkyl (e.g. CFs), Obenzyl,
Ophenyl, OCFs, OH, SO;NH;, and methylene dioxy. When R 1s -(CHZ)YCH(RS)Q,
examples of such groups include -CH(CH;)CH0H, -CH,pyridyl, -CH(CH,OH)phenyl,
-CH(CH,OH)ethyl, -CH(CH,OH),, -CH(CH,OH)isopropyl, and
-CH(CH,OH)CH;cyclopropyl.
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het er oat ons i ndependently sel ected from nitrogen, oxygen, or sulfur, or a
5-6 nenbered heterocyclic ring having 1-2 heteroatons independently
selected fromnitrogen, oxygen, or sulfur. Preferred substituent s0BRciR200%
selected fromOR, -SR phenyl, -QPh), -CH2(Ph), -N(R 2, -NRC(OR

NRC(O N(R) 2,. - NRCRR, -CX2R, -C(OR or -C(ONR2, whereip.each Ris

I ndependently selected from hydrogen, a Cl-4 aliphatic group, or an
unsubst i t UG- 6 Preferdoel @ droaps of foanyth Tovhehgtsemcate HCH,-1 iOvg-NRyi ng 1-3

e 2L TS PSS, S SR ek "

Substi t uentiOnsdihg, al i phatic group of R are selected from NH2, NH(Cl . 4
al i phatic), N(Cl4 aliphatic)2, halogen, Cl,4 aliphatic, OH O (Cl.4
al i phati c)[00M8],  Ereferadoigroape eiformulr & preaeleetpd fromeHkaliylidenesghigiphat i ¢), or

halo Cl1.4 )CH( R5) 2,
preferr gdﬁ%%f%%&ﬂﬁs JE%E; %ﬁ“ﬁép%@ilﬁaé%ﬁ%@ﬁ%b% Sr r edI R5I
are as de oyNH £80KH SENIDZ Moe! ormul a
are - CH( OH) CH( OH) g} ang gH .\%?8 Q her pre er?ed QR2 groups
are those $PEsS o CO}a Oa OMEY%MCMP%WF&WQ@?@WBdl ment, the
present |%ﬁﬁﬁlhq@mr aegctengLcompound of fornula | wherein Ring Bis
phenyl . [00124 ccording to another enbodi nent, the present invention

rel ates td081l orrp“@amnaﬁﬂ fanilay leabpdivieat; @qufméﬂbswcfi@pnwso[zml%]
Accor di ng the present invention relates to a
B RERAS SRS,

conpound erein“Ring Bis pyr| m di nyl. [00126] According to
anot her erfoomaienmmhéqﬁfmmmwﬂmcumyzgteaérmacgrmpscampound of formula

I wh Ri.n I 1271 A th di t, th
pr esent | GRS sRRLEY Rt O SOHOGH ol RS s BB, R 15
triazinyl a{s@%%ﬁﬂeréﬁ'&ie%a%ﬁql mﬁg 19 KiRSaths ﬁlaéﬁgﬁhéhRg sBlebted ﬁeﬁe descri bed

above for conpounds of fornula [00129] Preferred roups of formula V
are those nltrogan, oxxgenioo sivrcor aciaﬁwmbg@dbetempmlmns hEVIPQ imefﬁﬁ’i@ﬁ%r red U

ot " or mul A Ferep By po e Bty Bfen, 8PS ek AR APR Bohilare 1T PO
-C(O NR -, indépéndiily selected from pyridin-3-yl, pyridin-4-yl, morphlin-4-yl, thiomorpholin-4-

yl, imidazolyl, furan-2-yl, 1,2,3 4-tetrahydroisoguinoline, tetrahydrofuran-2-yl,

- cyclohexyl, phenyl, benzyl, -CH,OH, ~(CHz),OH, and isopropyl, wherein each group is
optionally substituted. Preferred substituents on R? are halogen, R®, NO3, OR®, or SR°.
Examples of such substituents are chloro, fluoro, methyl, ethyl, isopropyl, OCH;z, —OH,
SCH3, pyridyl, piperidinyl, and optionally substituted phenyl.
[00121] According to another embodiment, when R? of formula I is (CEL)CHR®),
preferred R’ groups are selected from OR, COZR, (CHz)yN(R)z, or N(Ar)(R) wherein each
R is independently selected from hydrogen or an optionally substituted Cq.4 aliphatic
group and Ar is Cs.5 cycloalkyl, phenyl, a 5-9 membered heteroaryl ring having 1-2
‘heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 5-6 membered
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, Preferred substituents on R are selected from OR?, -SR?, phenyl, -O(Ph),

| -CHa(Ph), -N(R®);, NR°C(O)R®, -NR°C(O)N(R "), -NR°COzR®, -COR®, ~-C(O)R®, or
-C(OMN(R®),, wherein each R® is independently selected from hydrogen, a C;4 aliphatic
group, or an unsubstituted 5-6 membered heteroaryl or heterocyclic ring having 1-3

heteroatoms independently selected from nitrogen, oxygen, or sulfur, phenyl (Ph),
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|
%
|
|
|
|

OC(ONR -, -NRC(O-, -S&2NR -, or -NR SO -, wherein each R is

I ndependently selected froma Cl.4 aliphatic group, wherein said aliphatic
group is substituted with one Ar group and optionally substituted Q&Fe¢b-2KE
addi ti onal group selected from hal ogen, - OR -SR -NX2, -CN, -NR) 2,
-NRC(O R, -NRC(-O)N(R)2, -NRCZR, -NRNRC(O R, -NRNRC(O N(-R)-z;--- NRNRCO2R,
-C(OCOR -C(OCHRCOR -CR2R, or -CCOR Preferred Ar substituents of
the R group$Pif o:Q-Gil£PlyeCHePRY Substifuenis apthe oligtatiy goup sf RP ateaelectpdheny| or

730. "] 5o SR el kYo S G SRR 251 o
formul a V isgiphdlcHING,, CNICONRCOLO) 3 alftRrie), D@6 IT; Raliptatid), bithalo €].4 phat i ¢

group, wherein said aliphatic group is substituted with Ar and Ar is an
optionally aliphaici t ut ed phenyl, 5-6 nenbered heteroaryl ring having 1-4

het t ' t t ' h 7 )
36 nenber JUVRETCr SR Nor RELEEIAC, CERFTHICHA), BHERIR ok kel (ol ot e
from nitrcpé®R,euslysrOH and €HL,OH) andyieferrat R are abdegcritied aboves Posfeiredient on R
[ el ected rid t hi enyl L dyl . . [00132] Preferred
IR‘S ;r oups o£é$§mw&éﬁs)§w KPRE{‘]"“*%' 6{#%@%8}{?}}3&%%8 an!:l RS is Ar,
wherein Ar ICHi(RIe -ﬁ(@;?ﬁf 8iye.dothef sreRere LQR? bioifs dta tobdlisteinTRLRI 106 GWTB

e

[ ndependentlz sel ect fromnitrogen, oxygen, or sulfur, or an optionally
subst i t ut ed00333ny Acgerdingdo onbthe prasept inventign patehie 2icompradeioat ons

independen%ﬁn@ﬁk%&ﬂlR{ng%ghér{yggen, oxygen, or sulfur. Mre preferably Rx
, Ny 1rs one o

iIs -(CH2)y ere two and Rs is selected from

nmor phol i n- 409124}t hiAsnendingad arother gnbogiimest; theipmpent ipiepionaelatasiio a or
pyrrolidinyl. [0013 Accordi ng .t.0 e _enbodi nent, the present invention
relates to C‘a’mc?gﬁ‘b%ﬁéﬁbnﬁ‘ﬁa?f”g T -.%m %BV% ¥ Ring B is phenyl. [00134]

Accor di ng tieoEspt hccaaipds MRMer eblRBdiRIRE SR tprdsBM @ileh@oh febitadltea to a
conpound of fornula V wherein Ring Bis pyri dil. [ 001351 According to

anot her entse@iPRERd of forpulp I whesgin Ring &6 pyimidiyat es to a conpound of fornul a
V wherein R [ e b : o 8§ n€nmbodi nent ,

t he presenﬁb?%vﬁgnt ?&Sg&@éﬁ@zgges tegeéjgg%lg%%ﬁ%g’?%?dt%eﬁ?@ﬁ é\/%/ne?ei n RRng Bis
pyrazi nyl . do@b8idoffooouldil mjetein RingBhie pymraiopldi nent, the present invention

relates to npaund .of fornul a erei,n Ring.Bis triazinyl. [00138]
Accor di ngl ﬁqﬁ p%@g‘é"ﬂ’tﬂgitﬁe‘ﬁeﬂgwgﬁ{n@%gletpysﬁlﬁ%vgﬂﬁ%{’sm esf'“ﬁ')%’{rrul a | wherein
compound of formula I wherein Ring B is triazinyl.
[00128]  Preferred (T)uR groups of formula V are those described above for

- compounds of formula I.

\®)

[00129]1 Preferred R groups of formula V are those described above for compounds of
formula L.

[00130] Preferred U groups of formula V, when present, are those described above for
compound of formula L

[001311  Preferred Q' groups of formula V are selected from -C(O)NR", -NR'CO»-,
-OC{O)NR", -NR'C(0)-, -SO,NR"-, or -NR'SO;-, wherein each R is independently
selected from a Cy. aliphatic group, wherein said aliphatic group is substituted with one
Ar group and optionally substituted with one additional group selected from halogen, -
OR, -SR, -NQs, -CN, -N(R)q, -NRC(O)R, -NRC(O)N(R)z, -NRCO:R, -NRNRC(O)R,
NRNRC(O)N(R),, -NRNRCOzR, -C(O)C(O)R, -C(O)CH,C(O)R, ~CO:R, or -C(O)R.
Preferred Ar substituents of the R' groups of Q' are selected from an optionally substituted

phenyl or 5-6 membered heteroaryl ring having 1-4 heteroatoms independently selected
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Ring Ais a pyridine (1-A), pyrimdine (I-B), or triazine

(1-© ring as

shown bel ow. R3(Un.NH R3(Un' NH R3(Un~-NH N- N ° NNLN / N/ (TnRB QRZ

BQRZQRZ t (L)nRt ()nRt (R6)p (RP)p (RB)p I-AI1-BI-C

-40 02- BeiFBann7

or a pharmaceutically acceptable salt thereof, wherein Ring B, 2, Z2, U, T,
in, n, p, Q.R-,..R..R3, and R6 are as defined above. [0Q139]..RPceferred
(T)MR groups of any of formulae I-A 1-B, and |I-C are those described

above for frommitopds, oxfygém rom-.tilﬂzr | MofeOYafefhblyR'eff éortrmth VigrGgOMSR'obr any of
above. for conpqunds of

f | ae | B, .and |- h d, b
ol <1 kN e b B R g baRAc GOt Y hesF A PR BB B and |- C
are those g@s6iieRSth mlﬁ’ﬁn MQIW%%stﬁﬁteﬁ 911@1 3. dmeﬁa@é}édlﬂétereﬁr?f erred Q

groups of any of fornulae I-A, | -C ar

hose descri bed above for

conpounds 6Re hayinal-4 hﬁterqagmsmac}cpm@nﬁy seé@terdzfr@n oilifogens PX ey, @fsulies ¢id ae | - A

| - B, d | 00144

The p?gseng'"%in?]%/ng)n%%@ﬁe?%r?% hﬁgﬁ @gggg%aﬁ%mgﬁgﬁnﬁifd%er ei n[ Ring A ]

I's a pyri dhifregdnyodygenpotrsuifindiMere préfEhbly thie Arsubstitient 6iVRG) s¢ledigl fagm shown

bel ow. R3(U)n n, NH R3 , NH NNLNNAN N (~-mR~ B QRXmR B
eyl o )

QRX Mm R

V-A V-B V-C or a pharnmaceutically

accept abl emixz] { 12E/8R% RVBOLE o Bl Bard (CHARR’, Whotbn  Bonfor ool R W

R3, and R6 re-as defi ned above Prefefreéd

groups of any of

formul ae VRAis Af, BhergindAnis @ 3 membrysdbetetosyslic bisg h@bwaﬂwierwmounds of
formul a 1., LO0Ld8k e REEE Gk el UBS 8, of Mr?or 28 bpHiafy Sibfstinsa® 2and V-C

are those

phenyl or 5-6 membered heteroaryl ring having 1-4 heteroatoms independently selected

from nitrogen, oxygen, ot sulfur. More preferably R* is -(CH,),R’, wherein y is one or

. two and R® is selected from morpholin-4-yl, thiomorpholin-4-yl, piperidinyl, piperazinyl,

or pyrrolidinyl.

. [00133]  According to one embodiment, the present invention relates to a compound of

formula V wherein Ring B is phenyl.

[00134]  According to another embodiment, the present invention relates to a

compound of formula V wherein Ring B is pyridyl.

[00135] According to another embodiment, the present invention relates to a

compound of formula V wherein Ring B is pyrimidinyl.

[60136]  According to another embodiment, the present invention relates to a

compound of formula V wherein Ring B is pyrazinyl.

[00137]1  According to another embodiment, the present invention relates to a

compound of formula V wherein Ring B is triazinyl.

[00138]  Accordingly, the present invention relates to compounds of formula I wherein

Ring A is a pyridine (I-A), pyrimidine (I-B), or triazine (I-C) ring as shown below:

Ra(u)n\ HS(U)n\NH Rs-(U)n\

A

NH NH

N N7 SN

N N
| 1]

y - N._#
(ﬂmﬂ‘ QR (T)mH‘ Rt (T);nR’ QR*

(R, (R,
I-A I-B

-40-
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descri bed above for conpounds of fornula I. [001471 Preferred R3 groups of
any of fornmulae V-A V-B, and V-C are those described above for conpounds
of formula |. (001481 Preferred Q groups of any of fornulae V-A V-B-Febd07
V-C are those described above for conpounds of fornula V. [00149] Preferred
R' groups of.any.of-fornmulae V-A, V-B, and V-C are those - .described.above
for conmpounds of fornula V. -41- | 02-Feb-2007 [00150] Suitable Ring B

noi eti es of onaphapnassetially aveeptablonalt theteof) svheteinRing B, 21 A9, Wi T, pNONN-~ N N,

rccor di ngl yR T oA B Pul at es 10 the fol | ow ng compounds. of
formula I [B8{39)n~Wiefeded (DHHR Nrolf3 ChmP oA (A) RANEB, Md¥-Qate those | (nnRL |
Rz OR2 MR | QRZ (~nRL | N OR2 _ (R6).P. (K% (R8)P (RAP I-Ai I-Ail 1-AM1-Aiv
R3( U) n~NH F@hﬂ%@ﬁh@@i@{ﬁwm@&f@mﬁ#« NNNI/ N N2 NQR2 2 QR
(nmR~ 1 N Ggoddd) " Bresbhedd%roups of any of formulae I-A, I-B, and I-C are those described

above for compounds of formula I

[00141]  Preferred R® groups of any of formulae I-A, I-B, and I-C are those described

above for compounds of formulaI.

[00142]  Preferred Q groups of any of formulae I-A, I-B, and I-C are those described

above for compounds of formula 1.

[00143] Preferred R? groups of any of formulae I-A, I-B, and I-C are those described

above for compounds of formula L.

[00144] The present invention aiso relates to compounds of formula V wherein Ring A

is a pyridine (V-A), pyrimidine (V-B), or triazine (V-C) ring as shown below:

3 3 3
Uy R (U)HT R (U)nj\‘\H
'8 NN N
P = N. =~
mmﬂ* QR mmH1 R mmﬂ‘ oR
(R9), (R, (R%),
VA V-B V.C

or a pharmaceutically acceptable salt thereof, wherein Ring B, Z', Z2, U, T, m, n, p, Q',
RY, R, R?, and R® are as defined above.

[00145]  Preferred (T)R' groups of any of formulae V-A, V-B, and V-C are those
described above for compounds of formula L.

[00146] Preferred U groups of any of formulae V-A, V-B, and V-C are those
described above for compounds of formula L.

[001471  Preferred R? groups of any of formulae V-A, V-B, and V-C are those
described above for compounds of formula 1.

[00148]  Preferred Q' groups of any of formulae V-A, V-B, and V-C are those
described above for compounds of formula V.

[00149]  Preferred R* groups of any of formulae V-A, V-B, and V-C are those

described above for compounds of formula V.
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N nFO (R3)P (R (RE)P (RO I-Av I-Avi I-Avii I-Aviii Ram, NH R3(U)n-NH
R3(UNNH R3(Un~-NH NNN Nzz21 NQRR tnR | NQR (T)nR N, N QR mR-~

NN OR (T)mRj N N (RS)P (R)P (11% (R6)P I-Aix I|-Ax |-Axi |-Axii -4202_Feb2
02- Feb- 2007 Ra(U) nNNhl  Ra(U) n~NH WU n~NH (U n~NH N N NN N=N AN (T) nRt Q?\’g
| (=~ R~ Qfl2 ¢Ff-rR~~R6 NQR2 (TI R | \NQR2 )p Ry (R% (Bg)ul?‘_“(m)vR“I_-Bl
|-Biv Ra(Un~ RS(Uyn~ NH Ra(Uyn-NH R3(Uyn~NH INnH N N NAN NAN N™--'\N N

[ NN [/ 2 [00638] | Swithbl€Ring BloQidies ¢ffthe preyentNn@RRioh ifcideR N (T)nRt (Rg)p N

R6)p (R)p (R6 |-Bvi L-Byii |;B ~ ~ R (Un, NH
(Ra(U)On(NH)RlH(||)~R|A\N§y YN A VIII%W(MHMN(H)&?Z(~R,

NQrR (T)nR, | \N QrR2 | N -B| J/Bx ii 3 WU n~
Ra(U, RS(Un~ R (Un-~ N NH NH NH JIB =\ N~N " NNAN
iii

g* U é"t *"*J

viii

"“* 3N
b

[00151] Accordingly, the present invention relates to the following compounds of

formula I:
R® (U)n\ RS(U)n\
N =
(P
Gy
1-Ai
FIS(U)n\ Ha(u)n\ HS(U)H\NH
P '
2 2
(NA' N \Q A \3 O e
{(RS)p R, (F\B)p (R%p
I-Av I-Avi I-Avii T-Aviii
R""(U)n\ RS(U)n\ RB(U)n\ HS(U)n\NH
b@\( >
\
2 2 2
&t +—QR bt N\Q——QR » \QN—-QR th oo l j——an
(R%; (R9) (nﬁ
I-Aix I-Ax T-Axi 1-Axii

-42.



NN NNQRR 2 QR QR (T)nR- Ir~ QR (T)nR- N(T). g(Rg) (Ry)p (ROp (R
J)p pl-CHI-CMI-Cv 1-G (U R3(Un, RUn~ Ra(Un~NH Ran~NH NH | NAN
NAN N Nif Nom 2N NQRz2 N NN | i\ QRRi QR2Z RbI N QR (NfRFeb-2007
(T)MR~ N (T)nR N (Rg)P Mn (R% (F g)p I|-Cv I-Cvi I-Cvii I-Cviii -43

02- Feb-2007 ..R6(U)n, NH Rg(U)n~NH R6(U)n~NH R2(Uyn~ NLK"N NLk". N " ~" N N/
N INL / N~QF2 22 RMINNGQGFi RL N R (R6)paé/R6)p (RB)p M 1-Cix I-ex
| - CXi |-Qgs(l;,nJN00152] Pra-'f(tﬂ,r\rﬁd (T). RWwqups of dh¥ofu formulae 1-A, 1-Al,
l-Aiii, I-Aivil-Av, |- J1T-Avii, I-AdIii, I-Alx,)\Ax, [ -AXi, |-Axii,

| -Bi, I-Bii,NzI’l%ﬁill, | - B|v NBv I-BV| SN-Bvii, | viNi, |-Bix, I-Bx,
[-Bxi, I-Biil|l, I-G, I-Ci | - ii, 1-Cviii,
1-M 1-Cr, |-G d | 52 1] ar ey finds of
formula |. [0@]58! ef%rre({if)nlﬁ1 forrru‘ina o I-Al

[ -Alii, I-Av, I-Av(Hejp-Aw, |- AVIiEs, | -Aviii, I(B)\ux, |- Ax, Paxi, 1-Axii,
|-Bi, I-BYU, |-Biii, I-Biv, | | -BV!', |-Byki:: |- Aviii, gg#i x, |-Bx,
|-Bxi, |-Bxii, HBiC, |-CH @éf‘ I-Giv B}’.&ul_ Qvi I&/'iilpl l-Cviii, |-
19.o)r(’rrula I,Hsth)no(l, and I Ré@g);,i are thosr&“(udemrl bed a%‘&wﬁHf or corrpounds of

N \N N .
Q.‘N 2
RZ KH\(X\"‘QR
(TRt N\)g QR? Km(:EQ Q (M R‘ (MR

(A% (R (Hs)p _ R%
1-Bv -Bvi 1-Bvii 1-Bviii
3
RS(U)n\NH Ha(u)n\NH HS(U)“\NH R (U)"\NH
N7 SN N/gN n\/l‘\w rs‘ =N
l l 2 N, - N
& N .
X aR? .g—oﬂz | jr—cma ] R
(MR ' N GR (MmB hL (TR N\}(N MR Nﬂ
{(R®) (A% (Rf)g Gy™
I-Bix I-Bx I-Bxi I1-Bxiti
3
RB(U)n\NH st)nj‘i AU~ 4 GG/
~ N \N
® e o PPN
/ —
Y QR? l e | 1 g—orel Il o
Yy (MR (TP (Dm s
G Gy (R%p {R%)
1-Ci 1-Cii 1-Ciit 1-Civ
3
AU~ R~ Ul R (U)mﬁ
=N N7 SN
I 1 e
N\%\(N N\%\I:N\ QRaN / | 2R | X qR?
1
) Fl"l\} QR (MR } R MmA! N (NmR E
{R%)p (R%) R%p (GY™
I-Cy 1-Cvi 1-Cvii I-Cviii



[00154] Preferred R3 groups of any of formulae I-A, [-Al, I-AX [I-Av,

l-Av, I-Avi, I-Avii, I-Aviii, I-Aix, I-Ax, I-Axi, I-Axii, I-Bi, I-BUY,
|-Biii, I-Biv, I-Bv, I-M I-Bvii, |- Aviii, I-Dix, I-Bx, |-Bxi, |-B¥X-Fgb-2007
|-G, I-Ci, I-Cii, I-Cv, I-Cv, I-CQvi, I-Cvii, I-Cviii, I- Gx, I-Cx,

| -Cxi, and |-+.Cxi-i-are.those described. above for conpounds, of formul.a |.

[ 00155] Preferred Qgroups of any of formulae I-A, I-AiI [-Aii, I-Av,
|- Av, |-AVRU AV, MM)N - Al x, RoAg, |- AXi , R, , 1-Bi, I-Bii,

I -Biii, I-BIV’CQ Bv, I- -ﬁ%‘ I-AV|| I-B|x I-(& | -Bxi, I-Bxii,
-G, |I-Cu, In I-Ov - | - Cvi, - , I-Cunrtsn | - Cix, |-G,

| -Cxi, and | -{Xxj- ethoseN CI’IN ed abgyv forN corrp of formula I.

[ 00156] Preferrfed \_‘b.r_Q#ps drar 9 E-]_AIQF@I Al | Mﬁ* | -Alv,
I-Av, 1-Avi, [Oof Nl-AvummR’l I-AXW)mRW\&(, - AR, . 1-BUY,
l-Biii, 1-Biv, |I-Bv, gk Bvi, I-BV||(F15)lJ Aviii, |+48,x, |-BXx, (ﬂﬁXl, I-BX|i,

-G, I-Ci, I-Cv, , | -Cvi I-C\/iii, Gx, I-Cx

| -Cxi, and | -O(f#"‘ére t hose dég‘\é’fl bed abovecl\rqc"ﬁ conmpounds k ormul a I
[00157) Th@OﬂlSEFerFrefbﬂU@%l;)m*%@h ffaﬁ amﬁnﬁlgz I-m: 1L0%, Immmmomqunds of
formula V: -44 02- Feb-20 R x N~

Q Rx | N QAp{Y-Avii 1-&yii 1Ay, 1A3rt lizﬁ&m m-Bu, ¥ 3}")%?[ - lilRé—Ppyt,( RB)p (Re)p

(R6)p V- d ~ I NH x RXx
Rx Q Rx (Pﬁn"ﬁ{iﬁyﬁﬁah%‘rﬁgﬂgxﬁ‘%ﬁﬁ%%‘ %’ﬁ ?Q’? l\éﬁi fgﬁ”ﬁr‘?@t p (R/p
V- Av V- Avi INGvit, L Cid)-TAQE i TFCxiR&{d I Oxdilete st/ esctibddRBDOS for bibiopdedéhf NH | N\ \ N
| N/ N (E%"Ri \NQRx (T)NREN, QRx (T)nREN QRX(T)nR, | N CNQRx (Re)p N
(Re)p (Rp '

[00153] Preferred U groups of any of formulae 1-AZ, 1-Adi, I-Aiii, I-Aiv, I-Av, I-Avi,

I-Avii, I-Aviil, I-Aix, I-Ax, T-Axi, I-Axii, I-Bi, I-Bii, I-Biii, I-Biv, I-Bv, }-Bvi, I-Bvii, I-
Aviii, 1-Bix, I-Bx, 1-Bxi, 1-Bxii, I-Ci, 1-Cii, 1-Cidi, Y-Civ, I-Cy, Y-Cvi, I-Cvii, I-Cviii, I-
Cix, J-Cx, I-Cxi, and I-Cxii are those described above for compounds of formula I
[00154] Preferred R® groups of any of formulae X-AZ, ¥-Adi, 1-Adii, T-Aiv, I-Av, I-Avi,
I-Avii, X-Aviti, I-Aix, I-Ax, I-Axi, ¥-Axii, I-Bi, I-Bii, I-Biii, I-Biv, I-Bv, I-Bvi, I-Bvi, I-
Aviii, I-Bix, I-Bx, I-Bxi, X-Bxii, I-Ci, I-Cii, 1-Ciii, I-Civ, I-Cv, I-Cvi, 1-Cvii, I-Cyiii, I-
Cix, I.Cx, I-Cxi, and I-Cxii are those described above for compounds of formula L.
[00155] Preferred Q groups of any of formulae I-Ai, Y-Aii, 1-Aiii, I-Aiv, I-Av, I-Avi,
I-Avii, I-Aviii, I-Aix, I-Ax, I-Axi, I-Axii, I-Bi, I-Bif, I-Biii, I-Biv, I-Bv, I-Bvi, I-Bvii, I-
Aviii, I-Bix, 1-Bx, I-Bxi, I-Bxii, 1-Ci, 1-Cii, X-Ciii, Y-Civ, I-Cv, I-Cyi, I-Cvii, I-Cvii, I-
Cix, I-Cx, I-Cxi, and X-Cxii are those described above for compounds of formula I.
[00156] Preferred R? groups of any of formulae 1-AZ, 1-A#i, I-Adii, I-Aiy, I-Av, I-Avi,
1-Avii, I-Aviii, I-Aix, 1-Ax, I-Axi, I-Axii, I-Bi, 1-Bii, I-Biii, I-Biv, I-By, I-Bvi, I-Bvii, I-
Aviti, I-Bix, ¥-Bx, 1-Bxi, I-Bxii, I-Ci, I-Cii, I-Ciii, I-Civ, I-Cv, I-Cyi, I-Cvii, I-Cviii, 1-
Cix, I-Cx, I-Cxi, and X-Cxii are those described above for compounds of formula 1.

[00157]  The present invention also relates to the following compounds of formula V:



V-Ai X V-Ax V-Axi V-Axii fI3M- R3(U)"~ NH R3(Uyn~ NH R3(Uyn~ NH JINHH N' N
NNNNT ~N~N\ x _ QRx | NR« | QR (MnRL 1 QR (IT)nRL | (T) éw
Ng, (R/p (R6)p (R&)p (R)p V-Bi V-Bii V-Biii V-Biv R3(UM- NH R3(UheN
R3(UnNNH R3(UUn~NH NN'~N~NNKNN / N NOQRxI QR<I Qx / RV i N
(MR | TIgR_N(T)/, Rt (Re)p (T), (Re%p N (Re)p (RN BundbuBui V- Bvi i
iii . -45 02- Feb R3(Uyn, NH R3(Uyn, NH R3(U)f N R3(Uyn~ NH NH NAN NAN

T)mRL N.N (~nR1L NN
V- BX| R3(U)n~NH .
NN" i ORx | \ QR /
CB V-Ci! IV-CM

V-Bviii
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R3( U) n~NH R3(U) n~NI H Un~NH R3(Uyn, N\H NAN N/ NNM NN QRx QR QRx
| NQRx (DnR1 NM N(77)mMRN(T)nRL (R8)p (R6)p (R6)p (RE)P V-Cv

V-Cvi V-Cvii V-Cviii (Un..NH R3(Uyn~NH R3(U)n, NH R3(UMNHAAG§1]NbNZ(N7~N
NKN\ / \ 11 NQRX (HNMRNQRx | (~mRL 1 N, 0IW(T)mR7 N N Q RxC~) nR 1
(R)P (R6), v~(-RE}-p4R /p V-G x V-Cx V-Cxi V-Cd!'! [00158] _Preferred (T)a, Rl

R3(
811
R3

groups of any of fornulae V-A, V-Al, V-Aii, V-Alv, V-AY, V-AA V-Avi i,
V-Avi i, P, V-Ax, VBRI, V- AXi i, nw& V-Bii w08 )1, V-Biv, V-Bv,
V- Bvi , V-BVII)J\V-AVIII, V-le, V- BX, V-B’& V-BXII, HO', V-O'i, V-O'ii,
V-Civ, V-ON WCvi, V-QViN >W-CQviii, N, i, and V-Cxii are

t hose descri , e for nnds of Uf rruINa I iO o9]y Preferred U
roups of an of r mxV-TAL - V- wAVI, V-Avi!,

3_ AV|p| l, y v- Axi D mWNA@AL T BMaA\RBkh , V- m.w q{é?\'fﬁ V-Bv, V-
Bvi, V- BV| i, V- AV| i (RBSp V- Bi x, V- Bx{R%)/- BXI , V- Bi I(HE) V-G, V o V-0!'1 . V-Civ,

V-Cv, V- CQvi V- CQvi i V-G X, and V-CXII are those
descri bed abovg'l% conpounyB’f)f forrrul a IV%”‘QLG 02- Feb- 2¥d¥i [ 00160]

Pr ef erredﬂm,goups of sl formul akuM- A, V- Al V-Alit, V-Alv, V-Av, V

Avi, V-Avii, Aviii, V-A x}] V-Ax, V-AXxi HV-AX||, V- BiH V-Bit, V-Biii,
V-Biv, V-BvnN"VENBvi, V-Bviy r\V-AVIII cbj/ékgg V- Bx, i, V-Bxii, V-G,

V-CH, V-Cit ¢ Ci V-Q/,l Oy, V- V-Quiii, V- V-Cr, V-Ct, and
V-Ciii are thdse iged bo e F(;/o asy qu}zx Q,[=t£)0161]
Preferred Q giNefips2ef any danr' | ae k3" At L WRATYV, V-Av, V-

Avi, V-Avtt, V-AviiEd) V-Aix, V-Axety- AXi, V-Axl(g'e,]h V-Bi, V-, V-_BM V-Biv,

V- Bv, V- R . .
) V-Ci V-Cii V-Ciii V-Civ
RS(U)n\NH Ha(U)n\NH FlS(U)n\NH HS(U)n\NH
N SN NN x> X
I e T T
1 = Q'R* l = O'RX 7 ' \ﬁ_olgx 7 l NQN Q;Rx
(MmR'N (MR? N (MR N (MR
(Ha)p (Rs)p (Rﬁ}p (Hﬁ)p
V-Cy V-Cvi V-Crii V-Cviii
H“(U)H\NH Hch)n\NH HS(U)nj,E Hatwn\NH
3 S8 ’ '
E‘ N EJJI N ) lﬁ =N ’i’; =n
7 | Ao \fkﬂ/ Y gre W’)Y 'N © IE—Q'HX
Mt L N (Mt N, (T N\}(N OR SN
N N
(R%, (R5), {R8), ™
V-Cix V-Cx V-Cxi V-Cxii

[00158)  Preferred (T)oR' groups of any of formulae V-Ai, V-Aii, V-Aiii, V-Aiy,
V-Av, V-Avi, V-Avii, V-Aviii, V-Aix, V-Ax, V-Axi, V-Axii, V-Bi, V-Bii, V-Biii, V-Biv,
V-By, V-Buvi, V-Bvii, V-Aviii, V-Bix, V-Bx, V-Bxi, V-Bxii, V-Ci, V-Cii, V-Ciii, V-Ciy,
V-Cy, V-Cvi, V-Cvii, V-Cviii, V-Cix, V-Cx, V-Cxi, and V-Cxii are those described
above for compounds of formula I.

[00159]  Preferred U groups of any of formulae V-Ai, V-Aii, V-Aiii, V-Aiv, V-Ap, V-
Avi, V-Avii, V-Aviti, V-Aix, V-Ax, V-Axi, V-Axii, V-Bi, V-Bii, V-Biii, V-Biv, V-By, V-
Bvi, V-Bvii, V-Aviii, V-Bix, V-Bx, V-Bxi, V-Bxii, V-Ci, V-Cii, V-Ciii, V-Civ, V-Cyp, V-
Cvi, V~Cvii, V-Cviii, V-Cix, V-Cx, V-Cxi, and V-Cxii are those described above for

compounds of formula I.
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Bvi, V-Bvii, V-Aviii, V-Bir, V-Bx, V-Bxi, V-Bxii, V-G V-CM V-Ciii, V-Cyv,
V-Cv, V- Cvi, V:Cvii, V-CQviii, V-Gx, V-&x, V-&xi, and V-Cxii are those
descri bed above for conpounds of formula V. [00162] Preferred Rx gr 6dgeba07
any of fornulae V-A, V-Ali, V-Aii, V-Alv, V-Av, V- Avi, V-Avii, V-Aviii,
V-Ar, V-AX,oV¥ValA¥hbywoM-AXii, V-Bi, V-BUW4 V-Biii, V-Biv, V:BV..)M=..BYi.. V-Bvii,
V-Aviii, V-M V-Bx, V-Bxi, V-Exit, V-G, V-U, V-Cut, V-Gv, V-CQv, V- CQvi,
V-Cvii, V-[00ié0], ‘Prédeed B2 Ssups\éf Gixy of fonsuldé VAl Vakik, V-Aas o/-des W-Abevl above

| nvent | on Soh ¥ Ru 0GATL Sl Koo bR res V5L i Bt ¥-Diny Byl 5

(T) TR ( ROk, Vit v-RvBlVIBROPY] ValkliyVaBAENLEDVECH A Cil IR .Cyhpr e n R ng

B, Z z2, U R3, and R6 are as defined above.

[00164] AcEwi UrGgi,W Q’hve%p%sﬂf(ﬂx, M-:(Z@mmbﬁ Cxil are Bwse dﬁsmeda!bmesfoof fornul a
' whereip ridine (1'-A), pyrimdine (I'-B), or triazine
(F-O ri ng é@ @ﬁ%ﬁ]ﬂﬁﬁq@% It -47 02-Feb-2007 R3(U n%\NH R3(U)n, NH
(RSRES )U) n,( N E[HHIGHN Wrefdhred Q%pls of m@?ﬁfbhﬁulﬁ-Az,(V—)m‘RN-Bu(, W)—AﬁlVBM 'lloi)-an ;$
p (R { e salt

t her eof , \AA%&RQ‘H‘{T@V@: YZ"“‘ &A’F" Va*ﬁx“ %C‘? 8%‘“ ”a U R6 ar e
as defi nedBﬁ‘bVVﬁm M&Wv ﬁ;,eq‘; B! V&Zﬁﬁﬂﬁu W@PWSCQ V-@?ﬂ ’@anf W’-m‘lﬁe I
|'-B, and T'2C aré thosé described above for ¢onpounds of formula I.

Cv; V-Cvii, V-Criii, V-Cix, V-Cx, V-Cxi, and V-Cxii are those described above for

compounds of formula V.

[00162] Preferred R* groups of any of formulae V-Ai, V-Aii, V-Aiii, V-Aiv, V-Av, V-

Avi, V-Avii, V-Aviii, V-Aix, V-Ax, V-Axi, V-Axii, V-Bi, V-Bii, V-Biii, V-Biv, V-By, V-

Bvi, V-Byii, V-Aviii, V-Bix, V-Bx, V-Bxi, V-Bxii, V-Ci, V-Cii, V-Ciii, V-Civ, Y-Cy, V-

Cvi, V-Cvii, V-Cvyiii, V-Cix, V-Cx, V-Cxi, and V-Cxii are those described above for -

compounds of formula V.

[00163] Another embodiment of the present invention relates to a compound of

formula I';
3

R (U)“‘NH

=

W, A
22~z ore
mmﬂ‘ |
(Rs)p

I|

or a pharmaceutically acceptable salt thereof, wherein Ring B, Z!, 7%, U, T, m, 1, p, Q,
R R? R3, and R® are as defined above,

[00164]  Accordingly, the present invention relates to compounds of formula I
wherein Ring A is a pyridine (I'-A), pyrimidine (I'-B), or triazine (I'-C) ring as shown

below:
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[ 00166] Preferred U groups of any of formulae I'-A 1'-B, and |I'-C are those
descri bed above for conpounds of formula |I. [00167] Preferred R3 groups of

any of fornmulae I1'-A, 1'-B, and I'-C are those described above for2-Feb-2007
conpounds of formula I. [00168] Preferred Q groups of any of fornmulae |I'-A,

|'-B, and |'-G-are-t-hose descri bed above for conpounds of formula l.

[ 00169] Pref,grred R2 groups o; any of fornulag I'-A 1'-B, and |'-C are

t hose descﬁl(HbdN@bove for cBr(Hbqus of formﬁsﬂl)h»NI[IOONO] According to

anot her enbodi ment, the present ifvention relates fo the follow ng

conpounds of f al': R3(VU) ngFisiR3(U) n, NH R3( NNH RB(UUONNH N NN !/
Qa2 ) I

\ R \QrR2 | / Lial [ nLR | R3 RB) P
QR2 (Rp I'-A I}!)F?i(l'rii 4 BﬁH( %u).(~ ?\laS/\(Ugn
NHNNN Q2 N NN Y 1% RB RXTW N MR | yN
(MR ()p (RE)P ( | Vi 1A viii -48

02- Feb- 2007 R3(U) n~NH R&A) n~NH R3(U) n~NREE3(U)n, NH \ N \@H.\ NI (RB)p / N
2 NGR NQRR QRY Y (N (T)nR 1y N (ZmR& N WRL N T)nmR~ QR2 (Fl %
(R6)p 6)p -A IB I'“C

or a pharmaceutically acceptable salt thereof, wherein Ring B, ZL. 72U, T, m,n, P Q,
R, R? R®, and R® are as defined above.

[00165]  Preferred (T)R* groups of any of formulae I'-A, I'-B, and I'-C are those
described above for compounds of formula 1.

[00166] Preferred U groups of any of formulae I'-A, I'-B, and I'-C are those described
above for compounds of formula L.

[00167)  Preferred R? groups of any of formulae ¥'-A, I'-B, and I'-C are those;
&escﬂbed above for compounds of formula L

[00168] - Preferred Q groups of any of formulae I'-A, I'-B, and I'-C are those described
above for compounds of formula I. |

[00169]  Preferred R* groups of any of formulae I'-A, I'-B, and I'-C are those
described above for compounds of formula 1.

[00170]  According to another embodiment, the present invention relates to the

following compounds of formula I':

3
Ha(U)n\NH R (U}"\NH Ra(u)"\NH . RS(U)"\NH
Nl s N7 N[ s N' =
Z R? QR2 = Sy Z | N AOR?
(MR MR l Il (DR N
(Hﬁ)p (Rs)p QR2 (Ha)p
I'-Ai T-Aii I'-Aiii 1'-Aiv
AU~ Ra(u)n\NH
N NT =
l o Ny ~QR2 ! Z Nay
|
(MR N (TR l "
(R®),
T'-Ay T'-Avi
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“REYP-R% QR2 6R2
(U"~NH U NH NH N

-4 N (17.R1
"-Dix |I'-Bx
N/ QR2 N/
QR2 (Re)p (R
QR2
QR2
(R®)p
1"-Bxii
QRZ
G
1-Civ



-C -49 02-Feb-2007 R3(U)n,N R3(U) n, NH R3( H N N N NI
N ~ NN/ N QR2 N/ NQR2 N/ N/ N N blnRl 11 N (R-P
("RL'1 / (RBP -(RB)pono QR QRz |'-Cv |- iii R3(U), NH
R3(U)nNNH R3(U)n, NH R3(Uyn,NH N'~N (R6)P N_° ~~03RE-200RZ
/1 QRz (1-nRL.r' NN (nmR N.N (-OnRL N N& P(RIp (R8)p
["-Cx | -Ct-'I'—er'r 1Y -Cxii [00171] Preferre -any--of
formul ae |'_3Ai, AiI, l.-AM |'-Av, I'-AY, I-AV|||,

' - A X, I' RSA@‘I,\NH , I'H?(%(\'rr\i-l, | -B| A< Bi i ' -Bvi,

| BV|i, AV,LLI.}I, -B|x -Bx -BXI, ' ' ' -G,
I'-Civ, -CQvi IIIII ' , . i, and

' -CXxi i are t'hﬁ‘[\dﬁ' F”oecﬂ%gzga m N [00172]
Preferred Ugr ny of I ' L | v, |'-Av,
' - Avi, |'-AviT, VIII, P;Q AxT)mﬁ" , | -S?‘f | ' - BU,
I'-Bl U, I’ -Biv 1" ¥Be, 1 - Bvi, I‘HPBVH ' g'ii, -BIXQFI2| -Bx I - Bxi,
|-BXII I' Cu, I -Gl - i, -Quil -CQviii,
| O< I’C"Qa, and |’ ICQ"I are thosg&!’é‘crl bed aboJeC‘I‘Br corrpounds
of forrrul am(u),. 90173] Pr af(te,r\r ed R3 gr GABS. of any ofufQrmulae P-A, |'-AU,
1" -Aii, iFAv ' I -AVi i, NAV||| |t- K1 -AX, 1A

| AXII ” -Blt)p X;fﬁ% -B|v O\ nBv, |- I -Bvii, I Aviii,
P—le -Bx, I I -B ol ' i, \Y}

Qvi | C\/ll, ITH %QB \)&Ea\rx’ éN %%ejﬁthose
descrl bed abové@mif /r(«borrpoun | a (iRt 74] d Q groups of
any of fornulae I' 2 &, | '-A| v, (,I‘e) Av, ' iy " -Avii,
['"-Aviii, |I'-AX, '-Ax, Cx -AXi i, '- -Bi|,|-B|||,I'-Biv,
|'-Bv, |'- I'-Cix 1T'Cxii

[00171]  Preferred (T)mR groups of any of formulae I'_-Az, I'-Ajl, I'-Aiii, I'-Aiv, I'-Ay,
I'-Avi, I'-Avii, I'-Aviii, I'-Aix, I'-Ax, I'-Axi, I'-Axii, I'-Bi, I'-Bi, I'-Biii, I'-Biv, I'-Bv,
I'-Bvi, I'-Bvii, I'-Aviii, I'-Bix, I'-Bx, I'-Bxi, I'-Bxii, I'-Ci, I'-Cii, I'-Ciéi, I'-Civ, I'-Cy,

- ICoi, I'-Cvii, I'-Cuiii, I'-Cix, I'-Cx, I'-Cxi, and I'-Cxii are those described above for
compounds of formula I.
[00172] Preferred U groups of any of formulae I'-AZ, I'-Ai#i, I'-Ai#i, I'-Aiv, I'-Av, I'-
Avi, I'-Avii, I'-Aviii, I'-Aix, I'-Ax, I'-Axi, I'-Axii, I'-Bi, I'-Bii, I'-Biii, I'-Biv, I'-By, I'-
Byi, I'-Bvii, I'-Aviii, I'-Bix, I'-Bx, I'-Bxi, I'-Bxii, I'-Ci, I'-Cii, I'-Ciii, I'-Civ, I'-Cy, I'-
Cyi, X'-Cvii, I'-Cviii, I'-Cix, I'-Cx, I'-Cxt, and I'-Cxii are those described above for
compounds of formula I.
[00173]  Preferred R® groups of any of formulae I'-AZ, I'-Aii, I'-Aiii, I'-Aiv, I'-Av, I'-
Avi, Y'-Avii, I'-Aviii, I'-Aix, I'-Ax, Y'-Axi, I'-Axii, I'-Bi, I'-Bii, T'-Biii, I'-Biv, I'Bv, I'-
Bvi, '-Bvii, I'-Aviii, T'-Bix, I'-Bx, I'-Bxi, I'-Bxii, I'-Ci, I'-Cii, I'-Ciii, I'-Civ, I-Cy, I'-
Cvi, I'-Cvii, I'-Chviii, I"-Cix, 1'-Cx, I'<Cxi, and I'-Cxii are those described above for
compounds of formula I
[00174] Preferred Q groups of any of formulae I'-Ai, I'-A#, I'-Aiii, I'-Aiv, I'-Av, T'-
Avi, T'-Avii, I'-Aviii, I'-Aix, I'-Ax, I'-Axi, I'-Axii, I'-Bi, U'-Bii, I'-Biii, I'-Biv, I'-Bv, I'-
Bvi, I'-Bvii, I'-Aviii, I'-Bix, I'-Bx, I'-Bxi, I'-Bxii, .G, '-Cit, I'-Ciiz, I'-Civ, I'-Cy, I'-
Cyi, Y'-Cyii, I'-Cyiii, I'-Cix, I'-Cx, I'-Cxi, and I'-Cxii are those desctibed above for

compounds of formula L

-50-



Bvi, I'-Bvii, I'"-Aviii, I'-Bix, I'-Bx, I'-Bxi, I'-Bxii, I'"-C [|'-CH,

l'-Ciii, I'-Cv, I'-CV, I'- CQvi,1'-Cvii, I'-Cviii, I'-Cx, I"'-C, |I'-Ci,
and |'-Cxii are those described above for conpounds of formula I. -50- |
02- Feb-2007 Y,V LWY/V1IVI>/ rl .|/ UILWI/VLIIII [00175] Pref erred GR2Fep-20ips
of any of fornmulae I'-A, |I"-Aft, I'-Aiii, I'-Av, -Ay, 1I'- Avi, I'-Avii,
' -Aviii, | wAboepvdeo~Ax, |'-Axi, |I'-Axii, |I'-Bi, I'-BU LM,BLJ.UL.,ME,,@'V
I'-Bv, l"- Bvi, I"-Bvii, I"'-Aviii, I"'-Bix, I'"-Bx, I"-Bxi, I'"-Bxii, I'-C,
-G, | 'e7s) Piofckicd R? Igrougyof bnyof%ﬁ:!mulab I‘_QVIIF-Anl {1 €] I'lsz|lf'-A@ w1 -Cx,
-Cxi, and I'-Cii are those described abaqv 0 mpoun nds of fornula I.

[ 00176] ASETAVE Rrdiitd AT - Mel'ﬂrxééeﬁ%’“sl1npér¥t'i38nl"r]3!¥lal Biv.doBy Ieonpound of

formula I"g MEUL T '
phar maceut’ c?lzf}wg::ggg% #Ye‘L ]ﬁ T; Eerleo]%% gh(%rie@& ngzlg C?’I?{EQI n,
n, p, Q ¥ I'-mu, REriig A8 ORG 1a€Ce, BCrilehd Hedkibdre those &0dbed abdector di ngI y, t he

present inventi Iat to corrpounds of formula I" wherein Ring Ais a
pyridi ne (qompg})ms f/f e (1"- or triazine (1"-C) ring as shown bel ow
R3(U) n, NH p(7¢) n thtlﬂ(éxﬁﬂbdlﬂht&ﬁ@@)e@eﬂrﬁvenﬁ‘én&ﬁﬁﬁes b éduRdof B 1 B 1 B
(T)nRQ?Z(T)IVRQ?Z(T) [ - '-B1"-C or a pharmaceutically

accept abl dogallaI'ther eof , V\/nerel n Z' Z2, U T, in, n, p, Q R, R, R3, and
R6 are as defined above. [0017&]( referred (T)nR1L groups of any of fornul ae

I"-A, 1"-B, and I" -C are those 'ded¥tibed above for conpounds of formula I.
[ 00179] Preferred U groups of any on\frprrruI ae I"-A 1"-B, and I"-C are those
Ill

or a pharmaceutically acceptable selt thereof, wherein Ring B, Z!, 72 U; T, m,n,p,Q,
R, R? R} and R® are as defined above.

[00177]  Accordingly, the present invention relates to compounds of formula I'"
wherein Ring A is a pyridine (I"-A), pyrimidine (I"'-B), or triazine (I"-C) ring as shown

below:
3 3 3
RYUln~ gy R (U)H\NH R (U)n\
QRa mQﬂa (T)mR QHQ
I"_A I"_B I"'C

ora pharmaceutically acceptable salt thereof, wherein Zl, ZZ, U, T,m,n,p,Q Ri, R?, R3,
and R are as defined above.

[00178] Preferred (T),,JR1 groups of any of formulae I''-A, I"-B, and I"-C are those
described above for compounds of formula I.

[00179] Preferred U groups of any of formulae I''-A, 1"'-B, and I"-C are those
described above for compounds of formula L.

[00180] Preferred R? groups of any of formulae I''-A, I"-B, and I"-C are those

described above for compounds of formula L.
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descri bed above for conpounds of fornmula I. [00180] Preferred R3 groups of
any of formulae 1"-A, 1"-B, and |"-C are those described above for
conpounds of formula 1. -51 02-Feb-2007 [00181] Preferred Q group92ofehadyn7
of formulae I"-A 1"-B, and I"-C are those descri bed above for conpounds of
formula I. [OQL82]v-P~Leferred R2 groups of any of formulae J"-A._l"-B, and

T s m i w

|"-C are those described above for conpounds of fornula |I. [00183]

Accor di ng fp0181)0t PRferfdiTy dﬁF@bfa@fwf@m&emw T b DI -Clr@dhgse t O t he
fol |l ow ng corrpounds of formula 1": R3(U) n~N11 R3(U)n NH R3(U)n~ ON Rs)

(T)nR1 t tdepsbed thowr foyeomppyngs of fegmuladl.” (R p (Re)p I"-A 1"-Ai I"-Aiii NH

i i 1) PERIE Ry o R R e A T

|- AViii Pdesmbequw)fmmpaandsofwmn ~NH N " "N N fls) (T)rrR' QR2

(R-QI%-% BRn NHﬁﬁﬁn Acgpraig té %@%&}%@?&ﬁﬂ %f‘?r%m I?VGRP?\’RR\%—?@%R%

following compounds of formula I'':

HE(U),.\ ‘ Rs(U)n\ Ha(UJn\ NH
N =
(MR’ (MR '
(H p ’ (Ha)p
I"-Ai 1"-Aii
Rk AU~y AUl
N =
N\
(T)mH1 QHZ (T)mR1 ng\aaﬁ
(R "
I"-Av I"-Avi
3, 3,
YUy AUy
N7 RN \N NI =N
l T -
1 B
(DA’ mmﬂ' - (MeR QR?
H")p (H“)p
1"-Bi 1"-Bii I'*-Biii
AU~ AU~y AUy AU~y H
N NN N)\\"

[ ] N
‘\]/H/ \\(1\[ F iﬁ)\(
(T)mR1 Q\Qﬂz (T)m R1 tRa)p (T)mR N Qng

QR2
(R @ R

I"-By I"-Bvi - I"-Bviii I"-Bx
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(ML NQRR ()R NQR (T)nflt | / QR2fte)p (T)mMR1L NON QR2 (R6)p (Re)p
(R%I1"-Bv I"-Bvi |I"-Bviii |I"-Bx -52 02-Feb-2007 R3(U) n~NH R3(U)n~NH
R3(UN~NH Nl N "NNLNN/ N/ NN/ Ns) (nnRl Q2 i~nRL. | QR2 0@-FeBL2007/
QR p (RSa (Re)al"-Ci I"-Cii R3(Un,NH R3(U)n~NH R3(U) n~ R3(U)n~NH
INH NON NON-N-NON-N-NN N/ NNN Ns (T).R (TR | _N.QR mRt_/ QR2R
Ya (1) nRt N NOR2 (R3)a (Rs)a (Rla 11 '-CV I"-Cvi I"-Cviii 1"-Cx [00184]
Preferred IEflf’)n "l groups Bhagy of forﬁ’(m ["-A, I"-Ai, I"-Aii, I"-Av,
["-Avi, I"-Ax,|I"-Bi, I" BU I" B|||, [ " - v, ["-Bvi, I"-Bviii, I"-Bx, I"-U,
1"- Ci, I"-@iN |"- "I ["- Q/|| rand | "-CAx are those descrlbed

above for q-a. . of fOl!I Moy [001 erred U groups of any of
formulae T"-Ai | I i, I i | -Av (Ha)Aw i, 1"-Ax, 1"-Bi,
|"-Bii, I"-Biimmﬂl Borz | " - B i (T)lnﬂ‘ &G, 1"-Cii, 1"- dii,

|"-Cv, I"-Cvi, I"-OvR%i , and F' - CA(ns)pare those descrl bed above for conpounds
of formula I. 186] Preferfed..R3 groups qf ,any of fornulae I"-A, I"-Ai,
I"-Aii, I"- AvI[q'?Aw Ii/?: I"- : T'I§Ia‘l" Bii, I"-Biii, I"-Bv,

| "-Bvi, |"naBuL oot B%U)n*L" G, I" I"- Cii, Ry, 1"-Cvi, I"-Cviii,
and 1"-CAx are hose descr) bed above f' corrpounds of NI*orrrul al. [00187]
Preferred Q s of anz)&Nforrmlae ', - AIII P - 1" AV|,

1" Aviii, I" WNBI %BIII BV|\(&;||| |"
1"-G I"OI, ami, 1I° i, and- | ‘aethose
descri bed abouB. UQ@@W mﬁa MR N ;L
(R, {R%)y
I"-Cv I".Cvi I"-Cyiii I"-Cx
[00184] Preferred (T)R® groups of any of formulae I"-Ai, I"'-Aii, I"'-Adii, I"-Av,
I"-Avi, 1"-Aviii, I"-Ax, 1"'-Bi, 1"'-Bii, I""-Biii, I"'-Bv, I"-Bvi, I"'-Bviii, I'"'-Bx, I"'-Ci, I"-
Cii, I"-Ciii, Y"-Cy, Y"'-Cyi, I"'-Criii, and I"'-CAx are those described above for
" compounds of formula I.
[00185] Preferred U groups of any of formulae I'-Ai, I"-Aii, I"'-Aifi, I"-Av, I''-Avi,
1"-Awiii, 1"-Ax, 1"-Bi, I"'-Bii, I"-Biii, I'"-Bv, I"'-Bvi, 1" -Bviii, I'"-Bx, I"-Ci, I"-Cii, 1"~
Ciii, I"-Cy, I"-Cvi, 1" -Cviii, and I"'-CAx are those described above for compounds of
formula L
[00186] Preferred R? groups of any of formulae I"-Af, I"-Adi, I''-Adi, I"-Av, I"-Avi,
I"-Avrii, 1"-Ax, I"-Bi, I"'-Bii, 1"-Biii, I'"'-Bv, I"'-Bvi, I"'-Bviii, I"-Bx, I"-Ci, I"-Cii, I"-
Ciii, I"-Cy, I'"-Cvi, I"-Cviii, and I''-CAx are those described above for compounds of
formula I.-
[00187]  Preferred Q groups of any of formulac I"-Af, I"-Adi, I'"'-Adii, I"-Ay, I''-Avi,
I"-Aviii, I"-Ax, I"-Bi, I"-Bii, I"-Biii, I'"-By, I"-Bvi, I"-Bviii, I"-Bx, I"-Ci, I"'-Cii, I''-
. Ciit, 1"'-Cy, I"-Cyi, I""~Cviii, and I"'-CAx are those described above for compounds of
formula L.
[00188} Preferred R? groups of any of formulae I"-AZ, I"-Ad, I"-Aiii, I"-Av, I'"-Avi,
1"-Aviii, I"-Ax, I'"-Bi, I"-Bii, I"-Biii, I"-Bv, I"-Bvi, I'"-Bviii, I'"-Bx, 1"-Ci, I'"-Cii, I"-
Ciii, I'"-Cv, I"-Cvi, I"'-Cvriii, and I"-CAx are those described above for compounds of

formula I.
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formula I. [00188] Preferred R2 groups of any of fornulae I"-A, I"-Ai,
I"-Aiii, I"-Av, I"-Avi, I"-Aviii, I"-Ax, I"-Bi, I"-Bii, I"-Biii, 1"-Bv,
|"-Bvi, I"-Bviii, I"-Bx, I"-C, I"-Ci, I"- Gii, I"-Cv, 1"-Cvi, 02Fe8i2007
and |1"-CAx are those described above for conpounds of fornula I. -53

02- Feb- 2007 ...] 0Q189]. .Anot her preferred enbodi nent of this_iloveontion.relates
to a compound of formula Il: R3~Uyn~~INH N~ Zt MHO p, 111-2 NRS (70,F H
(Rs)p I mom]phaa;m;ﬁefmﬂlemba@mﬁt@fbhenﬁ;ehﬁontrbﬁfe@@i acHShBEBy Z and Z2
are each i ndently selected fromNor CH T is a saturated or
unsaturate 1 kyl i dene chain wherein: up to two nethyl ene units of the
chain are opt| onal ly and mdgp@ dently replaced by -C(0)-, -C(OC(O) -
-C(ONR-, -CCONRNR-, - -, -NrRCO2-, -0-, -NRC(O)NR—, -OC(O)NR—,
-NRNR-, -NRC(0)-, -S-, -SO -S - NR-, H802NR- or -NRSQ2-; Uis

sel ected from - NR-, - NRC( 0N B -0-, -C(ONR, -C(O)-
-CO, -0C(O -, -NRSOZ- -SOZNR— SC2- mand n are each

i ndependently selected from zero g sef‘ect ed fromO, 1, 2, 3, or
4: Rl is selected fromR or Ar; &@eR' R)# i ndependently sel ected from
hydrogen or an optionally substituted ClH:@ al i phatic group, or: two R on
the sanme nitrogen are taken together wt fhe nitrogen to forma 5-8
menber ed heterocyclyl or heteroaryl ri 2 havi ng 1- 3 het er oat ons

i ndependently sel ected from nitrogen, Oxygen, or sulfur; each Ar is an
optionall yommﬂmt:rhmcu&dtllybmpmblbeaitﬁﬂrebf ovhemi5- 10 nmenbered aryl ring, a 5-10

menber ed hﬁt erdozﬁgr&eeachnr%epen nr}ﬂfsleleélteg‘f}o%rl\cl) ﬁx’s i ndependently sel ected from

T is a saturated or unsaturated C,.¢ alkylidene chain wherein:

up to two methylene units of the chain are optionally and independently replaced
by ~C(0}-, -C(O)C(D)-, -C{O)NR-~, -C(O)NRNR-, -CO;-, -OC(0O)-, -NRCO3-,
-0-, -NRC(O}NR-, -OC(O)NR-, -NRNR-, -NRC(O)-, -8-, -§0O-, -8O;-, -NR-,
-SONR-, or -NRSO3-; | |
U is selected from ~NR-, -NRC(O)-, -NRC(O)NR-, -NRCO3~, -O-, -C{O)NR-, -C(0O}-,
-COy-, -OC(O)-, -NRSOy-, -SO;NR-, -NRSO,NR-, or -80;-;
m and n are each independently selected from zero or one;
p is selected from 0, 1, 2, 3, or 4,
R! is selected from R or Ar;
_each R is independently selectéd from hydrogen or 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 having 1-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
each Ar is an optionally substituted ring sélected from a 6-10 membered aryl ring, & 5-10
membered heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or a 3-10 membered heterocyclyl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
y is 0-6; ‘
R? is selected from R, Ar, -(CHz)yCH®R), or CN;
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ni trogen, oxygen, or sulfur, or a 3-10 nenbered heterocyclyl ring having 1-4
het er oat ons i ndependently sel ected from nitrogen, oxygen, or sulfur; y is
0-6; R3is selected fromR Ar, -(CH)YCH RS)2, or CN, -54 02-Fely2RR&b2007
T each R5 is independently selected fromoptionally
subtituted Cl:-6..aliphatic, Ar, OR CO2R (CH2)YN(R 2, N(RL2,_SR,__NRC(O R
NRC(ONR) 2, C(ONR 2, SRR, NRSXZR, C(OR, CN, or SO2N R)2 and'each R6

i s i ndependemnR? iélﬁ@g@ﬂdeﬁdy felemdRronfoptidnall @hﬁued@% aatiNRAL

NRC(ONR 2, CON 2 SOZR NRSO2R % %e{g R) O ON(R), or
N(R) N(R) . [0@@9@]( Rz SRa BRGHQ ¢@]§ﬂ% 2Re conpounds of
f | I I1-A di I1-B

triazine (111 @Rgcﬁbb‘ss@ DR AP Ly i N R N RO U = NH 1 <N 0-)

O NO ~1. 2 dash\R scmde@eﬂdehﬂmla(;tda/frmRL\F CUNED,, ORSR, NRCOWRpRt | H nmR1L 1 H

{her eof . whoNBAOR R Grblnitoe, Sork, NG ROMG b SchR NGB RRR Epove.
[00191] Pref gf REANRIR groups of any of formulae Il1-A 11-B, and Il1-C are
t hose described above for conpounds of formula I. [00192] Preferred R3

groups of BRI tseprdingly, the present inventionvelates iecompoupfvefforrmdak i bed above
f f |
1 a0 e R AT Brdin QPAT RbHEE 8 SPudlRUPECTmE By O TE 8P

[ 00194] Ansdldver preferred enbodi ment of this invention rel at es to a conpound

of formul |Q,{UI)RLIH R3(U) n, NH .

or a pharmaceutically acceptable salt thereof, wherein T, U, m, n, p, RY, R3, R, and R® are
as defined above,
[00191] Preferred ToR' groups of any of formulae II-A, II-B, and I¥-C are those
described above for compounds of formula L.
[00192] Preferred R groups of any of formulae IT-A, II-B, and II-C are those

~ described above for compounds of formula 1.
[00193] Preferred R® groups of any of formulae I1-A, II-B, and II-C are those
described above for compounds of formula 1.
[00194]  Another preferred embodiment of this invention relates to a compound of

formula III;
Ra(U)n\NH
x;il:}z‘ o gt
(MR’ R
R%),
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N "ZLOR4A Ilej s TMNZ I NRHR6 (R)v TII -55 02-Feb-2007 or a

phar maceutically acceptable salt thereof, wherein: Z' and Z2 are each

i ndependently selected fromN or CH T and Q are each independently sel ected

froma saturated or unsaturated Cl1.6 al kylidene chain wherein: upd-Beli-2007
met hyl ene units of the chain are optionally and independently replaced by
-C(O-, -OEO~-C(ONR-, -C(ONRNR-, -C2-, -0C(O-,-~-NRCO2-,.__-0-,
-NRC(O)NR— -OC(ONR-, -NRNR-, -NRC(O)-, -5-, -SO, -SOz-, -NR-, -SO2NR-,
or - NRSOR-Or aiphimnaseitiselpacchptabte MR theredR@h@rin: - NRC(O) NR-, - NRCD2-, - O-,

O NR-, 2NR-, - NRSC2NR- -S2-;
aﬁf:l Z\ are eacﬁ) e“’B‘é @SFR‘?“%&S%‘E‘E%%B?‘PME%&U crone; p is sel (Ca)(r:t ed fromm

0, 1, 2, &I aﬁQéxe dach indeselielyeelette@ ol ahtufiisd @IGEaniRated eleﬁmﬁﬁ&ﬂé ntl
sel ect ed fromaﬁgwéogen or an optionally substituted Cl-6 aliphat group,

or. two R on} @8- nitrogen are taken together with the nltrogen to form

a 58 monber odyhohRl BEKSIH s o SkRAARLM oAl i o dici el B8R O

i ndependent |y s om nitrogen, oxyg

optional ly subst |h}lﬁ@(@)¥,rﬁ@)§@)e,cﬁ6)m-o¥ﬁ!(®)mm - FEhe FBa(QA)-y NROMYy, a 5-10

i trogen, oxygen. b NUAIRE SBclo oo, ARclBreRo e yRSr Mihavi ng 1-4

het er oat ons mdep&sm;m{tldt_ERSQ ted fromnitrogen, oxygen, or sulfur; R4 is
selected fromR é CHZ , N ) or (CH2),SR, wherein wis 0-4; vyis
0-6: R3 i U iscrlsete Eromﬂﬁﬂ- ,(- -Rg‘ﬂic r-ENCONIR- FEQ)s

S N SR SR

m and n are each independently selected from zero or one;

pis selected from 0, 1, 2, 3, or 4;

R' is selected from R or Ar;

each R is independently selected from hydrogen or an optionally substituted C.g 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 having 1-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
each Ar is an optionally substituted ring selected from a 6-10 membered aryl ring, a 5-10
. membered heteroaryl ting having 1-4 heteroatoms independently selected from

nitrogen, oxygen, or sulfur, or 2 3-10 membered heterocyclyl ring having 1-4
heteroatoms independently'selected from nitrogen, oxygen, or sulfur;

R* is selected from R, (CHp),OR, (CH)wN(R)z, or (CHy)wSR, wherein w is 0-4;

y is 0-6;

R is selected from R, Ar, -(CHz),CH(R’),, or CN;

each R’ is independently selected from optionally substituted Cy. aliphatic, Ar, OR,
COSR, (CHz),N(R)z, NR);, SR, NRC(O)R, NRC(O)N(R)z, COINR)z, SOzR,
NRSO,R, C(O)R, CN, or SO;N(R),; and ‘

each R is independently selected from R, F, Cl, N(R), OR, SR, NRC(O)R,
NRC(O)N(R)2, C(O)N(R)2, SO;R, NRSOR, C(O)R, CN, SO;N(R)2, N(R)O, ON(R),
or N(R)N(R).
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NRSO2R, C(O R, CN, or SO02N(R)2; and each R6 is independently selected from
R F, d, N(R2 OR SR NRC(OR NRC(ONRZ2 C(ONR)2 S02R NRSCZR
C(OR CN, S®2N(R2, (RO ONR, or N(RNR). -56 02-Feb-2007 [00195]
Accordingly, the present invention relates to conpounds of fornul a02-Feb-2007

wherein Ring Ais a pyridine (lI11-A), pyrimdine (I111-B), or triazine
(111-0 ringras~~shown below R3(Un " NH RS(Un,, NHO RAV.N.Q R._HYy Rs
\ NI'Rs ~Ilr MR R6 (nNMWHR6 (Rp (Rp IIl-AllIl-B R3(Un-' NH NLN O

R4 / N YREOO0195h nidecordinghs thedsent ihventich miates tp bampamdsibf foshhiy YEccept abl e

salt there - [ . R . R5. a are as defined
above. [oo%%tim{‘%fxg? ;B&%J‘%‘ﬁm‘”g EW%@@%%@&Q&W 8\ |11-B, and
111- C ar e thossbelosiescri bed above for conmpounds of forrmula I. [00197]
Preferred l%%;oups of any of fornulge I'll-A [11-B, and Il1-C are those
descri bed 3B Byfior conpounds of f&‘h’hl\@ml. [00198] Preferred R3 groups of
any of formulaejlll-A [111-B, and Ill-Cjare those described above for
conpounds of §{ 00188] Pref eny RS groyps ¢f any of formulae

re thosg dederil e fqr coppounds of fornula
psof any ofA
veHf or ! £onpoundd

A~B[11-B, and Il11-C
this iﬁvention

|. [00200] Pre
are those desg
preferred enbo

| &t |. if00201] Anot her
gX1o a coﬁ"pound of

(R%),p R%,
I11-A ni-B
Ha(U)n\NH
lhl =N o R
N.__= J\(FIE
N
DR Ho s
(R%),
I-C

or a pharmaceutically acceptable salt thereof, wherein T, U, m, n, p, RLR3 R RS ,and
R® are as defined above.

[00196] . Preferred (T)le groups of any of formulae ITI-A, III-B, and TXI-C are those
described above for compounds of formula X. ’
[00197]  Preferred U groups of any of formulae IIN-A, II1-B, and III-C are those
described above for compounds of formula I.

[00198] Preferred R groups of any of formulae ITI-A, II-B, and ITX-C are those
described above for compounds of formmla I

[00199]  Preferred R® groups of any of formulae XII-A, YII-B, and II-C are those
described above for compounds of formula L.

[00200]  Preferred R* groups of any of formulae IM-A, I1I-B, and INI-C are those
described above for compounds of formula I

[00201]  Another preferred embodiment of this invention relates to a compound of

formula IV:
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formula I'V: -57 02-Feb-2007 - --- ------------ R3(Un~NH N'~ A Z (R6p R6
(h R I / QR6 IV or a pharmaceutically acceptable salt thereof, wherein:
Z' and Z2 are each independently selected fromN or CH Qis sel eg2gdboom
NRC(O), C(ONR, NRSO02, or SO2NR, T is a saturated or unsaturated Cl-6

al kyl i dene chai-n- wherein: up to two nethylene units of the_chain_are
optionally and independently replaced by -C(O-, -C(OCO-, -C(ONR-,
-C(ONRNR-, -C2-, -OC(O-, -WRG-, -0-, -NRC(ONR, -OC(ONR, -NRNR-,
_NRG(O)-, -S-, -SO, -502-, -NR, M SPNR, or -NRSO2-; U is selected from
-NR-, -NRC(O -, -NRC(ONR-, -N +-0-, -C(ONR-, -C(O-, -C2-, -0OC(O -
-NRSQ2-, -SM2NR-, -NRS2NR-, or 1S§)22' Rdpn are each independently

sel ected fromzero or one; p is%sg¥e fro 0o, 1, 2, 3, or 4, R is
selected fromR or Ar; each Ris i dnt |y selected from hydrogen or an
optional Iy substituted CL 6 allphépm% 0 195 two R on the sane nitrogen
are taken together with the nitrogen to forma 5 8 menbered heterocyclyl or
heteroaryl ring having 1-3 heteroatonsl¥independently sel ected from

ni t rogen, 6}% ptionally substituted ring
selected f gﬁ%ac%miﬂ*% %‘*8 gg% @regingﬁ%egl 10 nenbered heteroaryl ring
havi ng 1- 4Z%eatler erteacisindegageniyeeitdtyd fandEowCHf rom nitrogen, oxygen, or
sul fur 10 aving 1-4 heteroatons

i ndependen@l‘%ﬁc?@ieg?ggﬁ?‘&g% ﬁ@»ﬁgiﬁg@x@%r sul fur; yis0-6; R3is
sel ected fT QR fRiurdéd orunSatioaidl; Rk lideRt chabh whéei: RS i s i ndependent | y

selected fromoptionally substituted Cl4 aliphatic, Ar, OR
up to two methylene units of the chain are optionally and independently replaced

by —C(0)-, -C(0)C(0)-, -C(O)NR-, -C(O)NRNR-, -COy-, -OC(O)-, -NRCO;-,
-0-, NRC(O)NR-, -OC(O)NR-, -NRNR-, -NRC(0)-, -S-, -SO-, -S05-, -NR-,
-SONR-, or -NRSO;-;
U is selected from ~NR-, -NRC(0O)-, -NRC(O)NR-, -NRCO;-, -0O-, -C(O)NR-, -C(O}-,
~COq-, -OC(Q)-, -NRSO;-, -SO;NR-, -NRSO;NR-, or -505-;

m and n are each independently selected from zero or one;

. pisselected from 0, 1,2, 3, or4;
R!is selected from R or Ar;
each R is independently selected from hydrogen or 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 hetéroaryl ring having 1-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
each Ar is an optionally substituted ring selected from a 6-10 membered aryl ring, a 5-10
' membered heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or a 3-10 membered heterocyclyl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
y is 0-6;
3 is selected from R, Ar, -(CHg)yCH(R )2, o1 CN;
each R is independently selected from optionally substituted Ch.¢ aliphatic, Ar, OR,
CO2R, (CHz)yN(R), N(R)z, SR, NRC(O)JR, NRC(O)N(R )., C(O)NR)2; SO2R,
NRSO:R, C(O)R, CN, or SON(R),; and
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CR2R, (CH2)YN(R 2, N(R 2, SR, NRC(OR NRC(ONRZ2 C(ONRZ2, SR,

NRSO2R, C(O R, CN, or S®2N(R)2; and -58 02-Feb-2007 -- ---------- each R6
i's independently selected fromlt, F, d, N(R2, OR SR NRC(OR (2-Feb-2007
NRC(ONR 2, C(ONR 2, SO/R, NRS2R, C(OR, CN, SN(R)2, N(R O O\NR), or
N(R N(R). [002062]--Accordingly, the present invention relates to conpounds of
formula IV wherein Ring Ais a pyridine (1V-A), pyrinidine (IV-B}'"or
triazine (9evhRfisdndependentieslectedfednoR, F1Cl) NAY ORAR M@R%(u)t JNH (R6) p
N (R6p N~N ( I a~RS _IV-AIV-B IV-C or a
phar maceut i cﬁ@oﬁ@bggﬁéﬁém&\%‘éﬁ GHAR.&LD, SQNR)AUNBO, ANR), R, R3,
R5, and R6 afH(la)N(ﬂyfl ned above. [00203) Preferred Q groups of any of

forrrulael @ IV-B, and IV-C are selected from NRC(O or C(ONR More
pr ef er abl U082 s Kyqegrdinglys th@(PQSNF{m\[egmlatﬂ@lt@cmp@ddérmﬂmmms of any of

formul ae |ygsefein r ho abo or conpounds of
formul a 1. [Oozgﬁ?%re gjr’r* dﬂquéf ps‘ﬁgl{’qfi&s %ﬁge&l%ﬁgﬁ% and
| V-C are thiesbwe described above for conmpounds of fornmula I. [00206]
Preferred F‘R@bgr oups of any o% Lor nmul ae TV- A, ]IV B, and I V-C are those

a

descri bed vaxf or conpound © ffformul a | [db@ %kHNbre preferred R5 groups
of any of formjlae IV-A 1V-B, apd IV-C are sele)[\gd from C5.6 cycl oal kyl,

phenyl, a 5- ereqﬂﬁeteranyP* i ng nglng 1- & mtero?ﬁﬂys |ndependently
selected fro , 04ygen, oL Su r? or a het er ocyclic
ring having 1- at I ndepen

I ecte jg oxygen,
or sul fur. Exaﬁ‘?pﬁ‘e % grou(@aﬁ‘ g\ 3-yl,
pyridin-4-yl, norphlin-4-yl, thionmorpholin-4-yl, imdazoly uran 2-yl,
1,2,3,4- tetrah)Wra%l soqui nol i ne, tIé?'t-Bahydr of ur an- 2- yIIVf.ycI ohexyl or -

ggg%gr pr e 8.n%%%%:gld‘pédﬂ’len‘%ti?ﬂlonel o%g hﬁhﬁébgé %S}s My, %A@E)%f’%’ aﬁa(qu ding to
are as defined above. :
[00203] Preferred Q groups of any of formulae IV-A, IV-B, and IV-C are selected
from NRC(O) or C(O)NR. More preferably, Q is NHC(O) or C(O)NH.
[00204]  Preferred TR groups of any of formulae IV-A, IV-B, and IV-C are those
déscribcd above for compounds of formula L.
[00205]  Preferred R® groups of any of formulae IV-A, IV-B, and IV-C are those
described above for compounds of formula L.
[00206] Preferred R’ groups of any of formulae IV-A, IV-B, and IV-C are those
described above for compounds of formula I.
[00207]  More preferred R’ groups of any of formulae 1V-A, IV-B, and IV-C are
selected from Cs.g cycloalkyl, phenyl, a 5-9 membered heteroa:fyl ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 5-6 membered
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
or sulfur. Examples of such more preferred R groups are pyridin-3-yl, pyridin-4-y1,
morphlin-4-yl, thiomorpholin-4-yl, imidazolyl, furan-2-yl, 1,2,3 4-tetrahydroisoquinoline,
tetrahydrofuran-2-yl, cyclohexyl, or phenyl, wherein each group is optionally substituted.
[00208] According to another preferred embodiment, one of the R® groups of any of
formulae IV-A, IV-B, and IV-C is selected from phenyl or a 5-9 membered heteroaryl
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
the other of the R’ groups of any of formulae IV-A, IV-B, and I'V-C is selected from a 5-
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formulae IV-A [V-B, and IV-Cis selected fromphenyl or a 5-9 nenbered
heteroaryl ring having 1-2 heteroatons independently selected from
nitrogen, oxygen, or sulfur, and the other of the R5 groups of an§2-Béb-2007
formulae IV-A IV-B, and IV-Cis selected froma 5 -59 02-Feb-2007 6
menber ed het.erocycl.ic ring having 1-2 heteroatons i ndependentl.y. sel ected
fromnitrogen, oxygen, or sulfur. Mire preferably one of the RS groups of
any of fo6 mdu&xerdd\hetaﬁocybﬁbﬁ;g tanthg IV2 Rterpatoms ﬁtﬂepﬁdfmtbmehpteﬁdrwll y

bstitute h i dyl,. . thi | d dth
zthrl 01ch f b eng?%?& SIB&X"arM"IB:?? %P%ﬁl"&“eo{%" Rg ‘%P@ Eﬁ‘%&% i's"sel gct ed
from opti anEVIR; s8aPeid is@éle&edrﬁéﬁm?hbﬁmy,suﬁsh hesmpHhl ﬁisdyl byl di nyl

pi per azi nyI or pyrrolidi nyI Anot her enbaodi rrent of this invention

rel ates t snidezolylpenfaanyrand él?ﬁrﬁ!illl% oy/the Repreyps ofpneffommulacA¥ -A, FRBoand T) nRI Q

R' V' or I% @ﬁ%ﬁﬁ&&& Hlo%ﬁalubﬂaﬂgg tg-?gi %g&’gblﬁl}){i] gﬁ%aﬁ}%ﬁﬁ%@é‘%@y&c 5(2) rd IUn g ;ry ,

the preseptperanhghbrpyrrcrlﬂirgrl es to conpounds of fornula V wherein Ring Ais a

pyri di ne or tri I as own beI ow
A3"" ' NH %@Qﬁ] N&H‘ﬁi@?‘@ﬂ%"%ﬁ%&f@f@s‘ ERETRPINS a’é %f@%@ﬂ@?@y ﬂ’éwlé ThR7 |

R (H)mRL I / QR V-AV - ﬁé( )C or a pharnmaceutically acceptable salt

t hereof, wherein Q T, U, in, PPNR | R3, R', and R6 are as defined above.
[00211] Preferred (T)nR groups of,g of forml ae V-A V-B and V-C are
those described above for corrpouﬁfdg al. [002121 Preferred U
groups of any of fornulae V -A VES B -C are those described above
for conpounds of forrmula I. [00213] 1P ed R3 groups of any of fornmul ae
V-A V-B and V' -C are those épﬁ'ﬁ o atipme for conpounds of forrmula I.
- 60

V'
or a pharmaceutically acceptable salt thereof, wherein Zl, Zz, U, T,m,n, p, Q, Rl, R%, R3,
and R are as defined above. |

[00210]  Accordingly, the present invention relates to compounds of formula V'
‘wherein Ring A is a pyridine (V'-A), pyrimidine (V'-B), or triazine (V'-C) ring as shown

below:

AU~ . Rk~ RUn
VY% “i’]"\” ), .h'}'}/k“ (R%)
=7 = &7
MR - m@ﬁx mq‘n"
V'-A VB v

ora pharmaceutically acceptable salt thereof, wherein Q', T, U, m, n, p, R!, R% R*, and R®
are as defined above.
[00211]  Preferred (T )uR' groups of any of formulae V'-A V'-B, and V'-C are those
described above for compounds of formula 1.
[00212] Preferred U groups of any of formulae V'-A, V'-B, and V'-C are those

described above for compounds of formula 1.
[00213] Preferred R? groups of any of formulae V'-A, V'-B, and V'-C are those

described above for compounds of formula L.
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02- Feb- 2007 [00214] Preferred Q groups of any of fornmulae V -A V -B, and
V' -C are those descri bed above for conmpounds of forrmula V. [00215] Preferred
R' groups of any of fornulae V -A V -B, and V -C are those descrihpsh-ateve
for conpounds of forrmula V. [00216] Anot her enbodi nent of this invention
relates to a-.cenpound. of fornmula VI: R3(Un, IINH'Qi ZAZ (RE)v._(+)nRi
NARX VI or a pharnaceutically acceptable salt thereof, wherein: T is a
sat ur at ed [B0214]S atPasfRreQ Grabps mbelﬁuzmtm,vmp[ﬁidme&éﬁo wo met hyl ene
units of the chain are optionally ‘and i ndependently repl ace y -C(0)-,

- C(0) ¢ O - descredyappere for eqmmyonpiel formmde Y, - 00(0)-, -NROQZ-, -0-, -NRC(O) NR-,
-OC(O NR-, R-, -@j{?&& == S - - A NG o 2NR: . or - NRSQ2-;
each Ris II:GI!]) epen é%t y Ig)egrgléqs?é@¥§o%§?%A,Xﬁa%dogt-8%%Pv substituted
G . b al i phégstribedgiboveior compotmds ¢ fonila®, same nitrogen are taken together
with the nj en to.for .5-8 npered heterocyclyl or heteroaryl ring
havi ng 1- 3@?@? roaﬁl}?#?rcn@é'ﬂmd@ﬁ¥ pventiopcelatgs tormompopndefdamyayden, or
sulfur; each R is i ndependentdaw)ns\el ected froma C _6 aliphatic group,
wherein said aliphatic group 1S8°s tituted with one Ar group and

optional ly substituted with 1-2 addit}onal gr oups i ndependently sel ected
from hal ogen, -OR, -SR, -NQ2, -CNEK(R)Z,(FL)[}IRC(O)R, -NRC(O N(R) 2, - NRCOZR,
-NRNRC(O R, - NRNRC(O) N(R) 2, - NRNRGORR LOLQOR -C(OCHRC(OR, -C2R, or:
-C(OR Uis selected fromNR-, -NRC(Q (O NR-, -NRCO2-, -0-,
-C(ONR-, -C(O-, -C®-, -0(O) -, heis02 PR, NRSO2NR-, Or -S02-; m
and n are each independently selected fromz#ero or one; p is selected from

0, 1, 2, 3, or 4; R is selected fromslor r: -61- | 02-Feb-2007

or a pharmaceutically acceptable salt thereof, wherein:

T 15 a saturated or unsaturated Cy.g alkylidene chain wherein:
up to two methylene units of the chain are optionally and independently replaced
by ~C(0)-, -C(O)C(0)-, -C(O)NR-, ~-C(O)NRNR-, -CO;-, -OC(0)-, NRCO,-,
-0-, -NRC(O)NR-, -OC(O)NR-, -NRNR-, -NRC(0)-, -S-, -SO-, -§0;~, -NR-,
-SO;NR-, or -NRSO;-;
each R is independently selected from hydrogen or an optionally substituted Cy.s 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 having 1-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
each R' is independently selected from a C; ¢ aliphatic group, wherein said aliphatic group
is substituted with one Ar group and optionally substituted with 1-2 additional groups
independently selected from halogen, -OR, -SR, -NO3, -CN, -N(R)z, -NRC(O)R,
-NRC(O)N(R)z, -NRCO2R, -NRNRC(O)R, -NRNRC(O)N(R)2, -NRNRCOR,
~C(O)YC(O)R, -C(O)CH2C(O)R, -COR, or -C(O)R;
U is selected from —~NR-, -NRC(0)-, -NRC(O)NR-, -NRCO;3-, -O-, -C(O)NR-, -C(O)-~,
-CO3-, -OC(0)-, -NRSO3-, -SO;NR-, -NRSO,NR-, or -SO3-;
m and n are each independently selected from zero or one;
pis selected from 0, 1, 2, 3, or 4;
R is selected from R or Ar;
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R each Ar is an optionally substituted ring selected froma 6-10
menbered aryl ring, a 5-10 nenbered heteroaryl ring having 1-4 heteroatons
i ndependently selected from nitrogen, oxygen, or sulfur, or a 3-1024etdi66ed
het erocyclyl ring having 1-4 heteroatons independently selected from

ni trogen, oxygen, .or.sulfur; y is 0-6; Rx is -(CH2)yR5 R3_i.s_sel ected from
R A, -(CH2)YCH(R)2, or CN;, wis 0-4; each R5 is independently selected
from opti eael AyissuRptibduly eabsGludd ralg feaid GrordY 6-10Rembéiel Bryl k23N R) 2,
N(R) 2, SR, NRC(O R, NRC(ONR) 2, ON(R) 2, S2R, NRSO2R, C(O R, CN, or
SO2N(R) 2; - anHewherd heferoaryl Hag m&?ﬁﬁ texqatompsindependspilselecteddrom N( R) 2, OR,

SR, NRC(O R, tﬂé'%gﬁ( : 2 cGN SO2N( R) 2,
N(R) O, ON( F{)],11 r ’%%eﬁ%‘%)s}lﬁfrb IS%L %6K1(?cor F#g‘ﬁ&%ﬁleﬂg%@ﬁﬂ nventi on

rel ates to chetposinos infepémalentiy salebted frohemitbgenRoxyger dar sulfurpyri di ne (VI-A),
pyri m di ne g |-B), or triazine (VI-C) ring as shown below R3(Un, NH

W U) n~NH NE‘F%’V iN(R)P " 10/ QT)mMR NI | Rk R - R VI-AVI-B

R3(U) n' NHINiBJ-(Cm%{RN ?2(T) ~ nmRt N)~Rx R VI-C or a pharnaceutically
acceptable salt thereof, wherein U .T, m n, p, R, R, R, R3, and R6 are
as ' defi nd¥ iapiecied frgp RO ArHEHAGIHR ROBEIB] Preferred (T)mR groups of any
of formul a‘g-sgjd A VI-B, and VI-C are those descri bed above for conpounds of
formila I. f %’19] Preferred U groups of any of formulae VI-A VI-B, and

VI - C are tdacisR’ is independently selected from optionally substituted C,.¢ aliphatic, Ar, OR,

CO2R, (CHz),N(R)2, NR)2, SR, NRC(O)R, NRC(O)N(R),, C(O)N(R)z, SO:R,
NRSO;R, C(O)R, CN, or SO;N(R),; and

each R® ig independently selected from R, F, C], N(R)2, OR, SR, NRC(O)R,
NRC(ONR),, C(O)NR)z, SO2R, NRSO;R, C(O)R, CN, SO:N(R)z, N(R)O, ON(R),
or N(R)N(R).

[00217] ' Accordingly, the present invention relates to compounds 6f formula VI

wherein Ri;ag A is a pyridine (VX-A), pyrimidine (VI-B), or triazine (VI-C) ring as shown

below:
3 3 '
AUy R (U)n:NC,
=
I ™ NN R
MR A KA O ,}]Jkﬁx
ﬁl . ‘Hl
VI-A YI-B
AUy -
AL
MR LA A
L
VI-C

ora pharmaceutica_lly acceptable salt thereof, wherein U, T, m, n, p, R, RLR% R3, and RS

are as defined above.
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descri bed above for conpounds of fornmula I. [00220] Preferred R3 gro
any of formulae VI-A, VI-B, and VI-C are those described above for

ups of

conpounds of formula I. [00221] Preferred R groups of any of formlZaBebR00Y,
VI-B, and VI-C are those described above for conpounds of formula V.

[00222] Preferred.R_..groups of any of formulae VI-A VI-B,__and. VIL-C .

those described above for conpounds of formula V. [00223] Exenpl ary

st ruct ur es [gaR1gIONIRERAE] pn‘ ?T%@Hf(sa)flan y 8f forfitlhe VA, WILE), 2@ WH dre tRRE OW.

RI(UN NH NZ1 QR2 z2 % (

R p  Table 1. Conpounds of Formula
| - W U, : Wﬁpﬂ@ﬂﬁbev‘ﬁqr cqm

aN~ rnoHO—l OO-l 2 phenyl

descnbed above for compounds of formula L

[00220] - Preferred R® groups of any of formulae VI-A, VI-B, and VI-C are those
described above for compounds of formula L.

[00221] Preferred R' groups of any of formulae VI-A, VI-B, and VI-C are those
described above for compounds of formula V.

[00222]  Preferred R* groups of any of formulae VI-A, VI-B, and VI-C are those
described above for compounds of formula V.

[00223] Exemplary structures of compounds of formula I' are set forth in Table 1

below.
| HS(U)"\NH
32 5’21 aR?
(MR’
(R
I
Table 1. Compounds of Formula I'
No. I'- R*U, TR Q-R*
0 OH
N ’ L L0
' H on

o OH OH
2 phenyl H ?{LNV(/@
H
3 phenyl H ?{"\N\\‘

o OH
4 phenyl H HJLN\\‘
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5 phenyl HF\ 1611, O OH 6 phenyl HHIl \ i 7 phenyl H?NOI' HO OH 8
oH 9

phenyl HNOEt | HO O phenyl H7NH Il 0 ?0H 10 phenyl HN Ov H O
OH NOZ 11 phenyl HN H OH 0 OH N0O2 12 phenyl H NH OH 0 OH CH 162-phizd¢07
HNM\' H 'Ol O 14 phenyl H'~ "N H OOH SWe 15 phenyl H~NH OH 0 OH 16
phenyl H . NL_.H...... .t et e
No. I'- R°U, TuR' Q-R*
o CH
5 phenyl H z{lLﬁ\\‘
. o o OH
6 phenyl H ’H‘E
o OH’
7 phenyl H ?(lLN
H
: o OH
8 phenyl H ZJLNVR‘/OE
H o
o OH
9 phenyl H ?{U\NVL’,
H
o OH
10 phenyl H 2 AN v O
H ¢
LT
i1 phenyl H ?—HLN v
H ‘on
: o On NO;
12 phenyl H ?{U‘N
H oOR
13 phenyl H Ef\LN\\‘
H
14 phenyl H ?,(H\N
H
o OH SMe
15 phenyl . H T{'LN
, H on
= o OH
16 phenyl : H : %JLN\\\
H
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-64- i 02-Feb-2007

~NJ rNMO H Me O SOH 18 H net hyl

methyl 'f “H" 14

methyl CH3 n N 23 HHH CH3
met hyl net hyl. .Me. H-M2. O ~OH, ~

71 27 met hyl

------------ No. 1'. QRO CH 17 phenyl
HOQ "OH 19 Hmethyl K 'H H
~ad 1 OH 21 phenyl nethyl Y "~H-~\

26 phenyl %Xu H~_-Q)N.HH
methyl "N a
No. I'- R°U, TuR' QR
o OH
17 phenyl H ‘((“\N\\\ Vo
H  Me
5 ZoF
18 H methyl ’-zJLg :
9 £ oH
19 H methyl HJLE’\O
o M
20 H methyl ‘z’u*ﬁ
5 —On
21 phenyl methyl ZLJLE\“EQ
g —on
22 ethyl methyl ‘z’u‘ﬁ\"(©
23 H H
?‘)L':' 4
CHy OH
9 Me
24 phenyl methyl z(lLHJ\/\@
) ron
25 methyl methyl N~ ,,,,<M"-
' H Me
O OH
26 phenyl methyl ZLJ‘N\" 7/ ,JNH
H N
o —on
27 methyl methyl ’1"“5‘(@”
F
O COH
N o
28 phenyl methyl N
F
o ol
29 3-F-pheny} methyl ZI.JLE:\Q
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11O OH 22 et B3HFeb-2007
JOB Me 24 phenyl nmethyl t NH O ON 25




HF O OH 28 phenyl nethyl HC [/ F O i0H 29 3-F-phenyl nethyl Yk H 65
02- Feb-2007 No. 1'. Wi, TnBR QR Qu e OH 30 3-QOwe-phenyl nethyl yC H "

1Al SOH 31 3-OHphenyl methyl YYH O eOH 32 nethyl tt H 4-SQ2I VHRZ-Kebe0pl7
34 nethyl phenyl H ""~n o iOH 35 nethyl 4( ~H OH O OH 36 phenyl
methyl~-rkN HF M Q) OH 37 3-F-phenyl nmethyl "NF M O SCH 38

3- CF3- phenyl —eihy-Nre—-AQH—30—-CH2phepyd—et-hy——6-——4-0H—40-3-4- Mee- phenyl
methyl Y “H "4] Cﬁ%ﬂéﬁS)Z met hyﬁ!ﬁ*ro QR
o _OH
30 3-OMe-phenyl methyl g;\g
e __,OH
31 3-OH-phenyl methyl ?'flkll:li:\©
o ____,OH
32 methyl H)LN;\O
o H
-0
A o OH
-S0 - i
34 oNH methyl 1(|LN
phenyl H—\©
ann ) o) _/DH
35 O methyl '{“\ﬂ;\©
OH
0 OH
36 phenyl ' methyl HJLE‘EQF ‘
Me
o OH
37 3.F-phenyl methyl ’{u\g"l:@F
Me
. o -‘,OH
38 3-CF;-phenyl methyl Q’l"ltzll;\@
. o) _/OH
39 CH;pheny! methyl z{“‘ﬁ‘\@
o __,OH
40 3,4-Mes-phenyl methyl liJLE =
o _OH
41 CH(CHa), . methyl "(‘Lu

OH

42 QL@ methyl
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H OHo .OH 42 nethyl H 11 -66 02-Feb-2007 No. I'- RUn Tml QR II1O _OH
43 2- Ove- phenyl nmethyl H o SOH 44 4-OCF3-phenyl nmethyl H i 0 eOH 45
CH2CH(CH3) 2 methyl H 0O _.OH 46 .CH2cycl opropyl nethyl H O SOH 47 mb@mvioo7
CH2OCH3 H O iOH 48 H CH20CH3 H O SOH 49 cycl opropyl methyl "rlIl " HI10 SCH
50 (CH2) 2CH3 .nethyl..Hf. 51 phenyl CH2OCH3 0 ~N OH 52 phenyl CH2OFT OIl 7s H

L e Ut e e

OH 00 iOH 53 nethyl si "HHO O~ON3 54 ethyl nethyl H OH'

No. I'- R3U, TR Q-R*
0 ___/OH f
43 2-OMe-phenyl methyl 71"'\”:\©
0 _,OH
44 4-OCF;-phenyl methyl ’z’u\g:\O
0 _(OH
45 CH,CH(CHy), methyl EJLT::]
Is) __4.0H
46 CH,cyclopropyl methyl H’u\u‘:\g
o __,OH
47 phenyl CH,OCH; %ﬁ’\@
o _OH
48 H CH,OCH,; kkg%T:j
o !OH
49 cyclopropyl methyl "{"\y"_\g
0o __‘_,OH
50 (CH,):CH; methyl ?LH’E\.O
5 henyl CH,OCH:. 0 SE
1 pheity. 2 3 H)LN on
) K
henyl CH,0H Q
52 pheny G lg)km oH
H
53 [::ljr% methyl QJLﬁ’ij::j
HO
O oM
54 ethyl methyl ?Lﬂ
OH

47~



-67 02-Feb-2007 No. ['- Wi. TIRQR QI CHs / 55 ethyl methyl 2 ~N _\ H
OH Al 56 ethyl nmethyl "1'~N HOH Al OH57 ethyl nethyl Y ~N\ H OH
O- .OH/ 58 ethyl nmethyl s(Il LNHOH OHd Ox) 59 ethyl methyl OH _ OQ
60 ethyl nethyl YKH\ / OJIl _,0OH 61 HO nethyl Sf HO ,COH 62 CH2dHB07
methyl y s O,0H Il 63 HOnmethyl - ~HOCH 64 HHHOH OCH3/ I 65 H
Hs(ll kNe" H OH
No.T'- R°U, TuR" QR
: T GH
55 ethyl methyl HJLN o
H o B

[B)
56 ethyl methyl %N«(@
H oy
OH :
on

: o
57 ethyl methyl ")‘N
H
o _/OH
58 ethyl methyl ?.HLN o
. H OH
' OH
. o
59 ethyl methyl '-A‘N k3
ae
OH
: Q
60 ethyl methyl ‘(lLN
H
; o _{.OH
61 HO’X‘ methyl lf‘LH;\@
' —OH

o
62 CH,CH,0H | methyl %ﬂf\@

hlo’\}2

0 =
63 Y methyl lfu‘N’\O
CHg H

64 H H ?{u‘lr:ll
) QO cHe .
65 5§ H ?{‘LE\\"\(Q
| I '\/@

66 H H ' ZHLN
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~I1O/1 66 HHCHs OH -68 i 02-Feb-2007 No. it. RUn TnR QR QJ( CHs /
67 HH r yN\ I M OHdIl CH / 68 HHI M OH 69 ethyl CH2OCH3 A1 OH

70 ethyl nethyl ,, jO-/ YHOH 71 ethyl CH2OH j~ ?rkN OH H F 72 (@tkab-2007
methyl jN H 73 ethyl methyl Ol F t( kN OH H 74 2, 3-Mee-phenyl nethyl o
J'NOH H 75 062G methyl O 76 HO nethyl Il N OH H, 77.¢vcl.opropyl

[_Owve
No.I'- R°U, TR Q-R®
QO GHy
67 I H N
Me OH
. Q CHg
68 H H ZHL,}, X .
Me BH
69 ethyl CH,0CH; Q E
OH
HJLH
[}
70 ethyl methyl o N
OH
‘c)Lu
71 ethyl CH,OH Q E
OH
'{‘Lg
F
72 sthyl methyl 9 E
H
HJLH
73 ethyl methyl 2 F
; :ou
H)Lﬁ
74 2,3-Mez-phenyl methyl 9
/I\ OH
’{u‘g
75 OCH,CH, methyl 9 E
OH
Yu‘ﬁ
76 Hoff methyl Zt)oL oH
H
77 cyclopropyl methyl ?'zj\N O}Te
‘ H
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H H-69 02-Feb-2007 No. V- RUn TnR QR ci 78 cyclopropyl nethyl oJj
~NOH CH3 79 cyclopropyl nethyl ,, cll t(~-NOH H, Il 80 OM nethyl O
t4 OHH 81 0-isopropyl nethyl SC N OH M 83. 2-0H phenyl net hyR2-eb-2087

H Me84 2, 3- Me2-phenyl methyl H ZO H 85 2- Me-phenyl nethyl "'t ~N OH H
pyridi n- 3=y —~pethyd. "0l s( ~NOH 87 OVIA nmethyl 0 t(kOH..H

E_TERVIN R s

2

&2

No. I'« RU, TR - Q-R*

: cl
78 cyclopropyl methyl 0 g '
: N _-OH
. oy
LCHz
79 cyclopropyl methyl Q g
N~ _OH
Wy
0.
N~ _OH
H
NE JLOH
H
Me
83, 2.OH-phenyl - methyl 0 ;
. N OH
i
Me
84 2,3-Me;-phenyl methyl o
’ N OH
| ?LH%

' O
85 2-Me-phenyl methyl HJ‘ ;
N OH
. o]
86 pyridin-3-yl methyl ?(lL
: N; LOH
' 0 @
methyl
87 Q)\}g y ?-(lLN oH
88" Q.,,/ > methyl Z;L ; on
N

I h : 0
89 CHz?yndm 3-yl methyl z("\N ; o

80 O-Me methyl

81 O-isopropyl methyl

&
L
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88 methyl u0 ~[ N OH H 89 CH2pyridin-3-yl nethyl 0 NOH H -70 02-Feb-2007
No. |- RU' TnR QR 90 V' ~0A nethyl 0 Q QLN OH H 91 isoxazol-3-yl nmethyl O
,-~( Q SKNOHHHs 92 Me~2 methyl OHOB “(j~ "N OH H CN3 93 2-Me-phenyl
methyl ~ O' “r kNOH HC 94 2-Me-phenyl nethyl ~ Ol 'Z “t kN ‘“GeFcbg)07
O(CH2) 20H nethyl Ol t( ~NOH H 96 N(Me)2 nethyl ,, Ol "t KN OH 97
2-CF3-phenyl methyl ~ Al ( kNH O
No. I"- R°U, TmR' Q-R*
90 v/*OJ'2 methyl 7{?,\9
OH
i
91 isoxazol-3-y1 methyl Q
;;E OH
‘{"‘H
Hs
§2 Ma:-‘-'_}a methyl o g‘:
Ho” 71)'\3 OH
Cha
93 2-Me-phenyl methyl o
OH
%r"*m
Cl
94 2-Me-phenyl methyl 9
OH
an‘g
95 O(CH),0H methyl 2
OH
?fn‘ﬁ
9 N(Me), methyl 9 E
OH
ﬁrﬂ‘g
97 2-CFy-phenyl methyl i ;
H
an‘g
x) e
N
o8 0\/' methyl _QJL]':J‘ oH
O
» ch{]ﬁ methyl N; LOH
H
Cl
L ;
100 methyl
Y OH
. ‘RLE

“71-



99 10 JN nethyl OH H ~ f( 99 nethyl O CHa ON NH C 100 nethyl O'\ ~
OH HOB H-71 02-Feb-2007 - --- ------------- No. PR Ua Tnit QR z 111
phenyl nethyl ,, Ol "iwOH CHa C 122 ° nethyl G QY HO7 ~~N OHYHEFEHR007
Qis 123 nethyl Al FIO~ O C CHs 124 Hv oll OH (~N OH H 125

3, 5- Me2-phenyl -Hi--apnd-R6 is OV O 126 3,5-Me2-phenyl H and R6 is Owe

[ 00224] Exenplary structures of conpounds of fornmula P are set forth in
Table 2 bel{owoe.B&(u) n, 0, TR Q-R*

F
111 phenyl ~ methyl 2 ?
N OH
| o
oH Gl
3
122 \\:ﬁ methyl 0 ;
HO” ’{u\‘!}l OH
oM - i CHs
) 3
123 k_.;_}e methyl aj\ ;
R HO/ ﬂ OH
' ]
CHg
124 ‘?f’ H 9 g
H
OH ’ ?(Ikﬁ OH

125 3,5-Me,-phenyl T/ and R%5s OMe j\
=y

0 OH
- 126 3,5-Me,-pheny) H/ and R%is OMe e
. : Ty

[00224] Exemplary structures of compounds of formula I" are set forth in Table 2

below.
a
R (U)“‘NH

A
MR A

Ir'|
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t (RSP TR I / ()mQ@QR -72 1 02-Feb-2007 Table 2. Conpounds of Formula
"™ NH2 NH2 N2 NH ',NHH NH OH ,NNN NON 11/ OO\ ON 11l '3'% I\%O%IKI/
NJ v I NI T 111-3 NH2 NH2 NH2 NH 6NH NN N L,-N N N OH | 001 %GFey
NHHNHN YOH 1"-4 111-51"-6 NH2 N2 NH2 NHNHNH NNN)"NN I/ NO
O | SR

NO'O/ 1. HO(O0

Table 2. Compounds of Formula 1"

NHa NHz e
o Q. @
NH )\
# 0
K)\@\N N(\\)
H
.1 I'"-2 1"-3

1"'4 I"-5 1"-6
NHo NHz NH
i NH NH
[:":l N*\N 1‘3/&”
’\i /N i P o o K/\@ e (8]
K/k@\ o) { (o] N \ & \)
N N H
H H Ty g
= l _
l =N N/
In_7 I“.8 "9
NH
NH, NHz 2
NH
»! X,
by Ly SN
hf =N l\{ P o o ! = o (\0
= O (0] N\) N
N\/l N E
N H
H
o™
" n.12
I"-10 I"-11 I
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S iNN 1'-9 1"-7r V.8 N2 N2 N2 NH6NH NHN'NNN OOl O
‘0 / IWNHJJH HI"-12/ P-10 P'-11 -73 02-Feb-2007 N I&H%
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[00225] Exemplary structures of compounds of formula V' are set forth in Table 3

below.
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' 1 / NNOHC C OOOCHO™H r G |
NH NANN/ NI/ I r ~0OH' r Nr'OH 0
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conpounds of fornula V' are set forth Tab
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] Exerrpl ary struct ures0d¥eb-2007
le 3 below. -78 02-Feb-2007
v, Table 3. Cqmpounds of Formul a

00
n

WA R G A VP ] A s

v 3
N7 X7 &
(MmR' QR
'Vl

Table 3. Compounds of Formula V'

NHz NH NH
Q C ol
NH MNH ' NH
O ) C
k/k@,g\,w S LA
S
\ !
V'-1 V'-2 Y3
NH,
H, OH
NH Ei
NH
N

V4 V'-5

[00226] The present compounds may be prepared in general by methods known to
those skilled in the art for analogous compounds, as illustrated by the general Schemes I,
I, IIL, IV, V, VI, VII, and VIII and the synthetic examples set forth below.
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NH2 NH2 NH2 NON NH I ~ NH~ NH N~-NNNN'NN | I/ Nr'O1l I/ N=Nr'"O I
I/ orDOI~ V-1V-2V-3 OHNE2 H ""NNH NONNLN C N'" /OHI / O
~SNOO1 V-4V-5][00226] The present conmpounds may be prepared in

general by nethods known to those skilled in the art for anal ogou§2-Feb-2007

conpounds, as illustrated by the general Schenes I, I, IIIl, IV, V, VI,
VII, and VIII "and the synthetic exanples set forth below. -79 02-Feb-2007
Scheme | 0.0 TnH (a) ?"- | nmRR3(UymN-H (b) + HN NH2 R3(Uyn~N.H H. N. (U), R3
H.(U,R3 Sehemad (¢) NN (d) N'~'N / nR (11nR | mmRy C02H HN O RZ 4
Q
TmH1 TP 3
&) .. R (U)n\N—H (b)
) e
! o
8
1 2
AU H H., ~(U)R® H 2
N N n ~NI(U)nR
N"LIN {c} ft{)\\'N () N"L'N
s — U —_—
TwR' (MR W
H COH 6 o
HZ
4

Reagents and conditions: (a) MeaNC(OMe),H, reflux, 12 hours; (b) CH;CN, reflux, 12
hours; (¢) conc. HCI, reflux; 12 hours; (d) HN-R?, EDCI, HOBt, THF, 12 hours, RT.
[00227]  Scheme I above shows a general synthetic route that is used for preparing of
formula I of this invention when Q is C(O)NH. In step (a), the enamine intermediate 2 is
prepared by treating 1 with MegNC(OMe)zH at refhix.

[00228] The formation of the pyrimidine compound 4 at step (b) is achieved by the
treatment of enamine 2 with guanidine 3 at elevated temperature. The cyano group of
intermediate 4 is hydrolized according to step (c) to form the carboxylic acid 5 which is
then treated with a variety of amines of formula R*NH; to form the amide compounds of
formula 6. It would be apparent to one of skill in the art that a wide variety of amines of
formula R2-NH, are amenable to couple to the carboxylic acid 5 by methods known in the
art,
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Reagents and conditions: (a) Me2NC(Owe)2H, reflux, 12 hours; (b) CH3CN,
reflux, 12 hours; (c) conc. HO, reflux; 12 hours; (d) H2N-R2, EDC, HOBt,
THF, 12 hours, RT. [00227] Schene | above shows a general synthetic route
that is used for preparing of fornmula | of this invention when QU2FcGROPNH.
In step (a), the enamne internediate 2 is prepared by treating 1 with
Me2NC( Ove) 2Hvatreft-ux. [00228] The formation of the pyriuu di.og, coopound 4
at step (bg is achieved by the treatnent of enam ne 2 with guanidine 3 at

el evated t ture. The cyano group of internediate 4 is hydrolized
according to step (c) to formthe carboxylic acid 5 which.is then treated
wth a variety of anpnes of formula R2-NHf to formthe am conpounds of
formula 6. It would he apparent to one ’s{‘kill in the amf®*Wwhat a w de

vari ety of am ne or nul a ,\R2- NH nable to Jto the
carboxylic acid y ods_lé.&gwn [ hemmﬁvt.__@LSQ- gh- 2007 Schene
Il ~s02 |. R7 Nnfi, NN -~ N Wd -~ | 10 HN N z a9 (d)
R3(Un.NH NkN\NI (1)nmRl IEN 4 Reldgents and condi tjf onsiyg (a) McOH, K2CCB,

reflux; (b) mchl oroperbenzob¥ atid, "CH2CI 2; (c) H 1M-R2, THF, reflux, 12
hours. [00229] ScHeme |1 above ghows angfalternative rre(;jp d for preparing the
pyrim di ne conpounds 4, which are useful for preparing fonpounds of the
present invention using the nethods described at Schenet| above and by

met hods known to one of skill in the art. [00230] s(@t\ep_h(a) t he enam ne
2, as described at Schene | above, is cyclized with S :ﬁi yl thiourea to

formthe 2-thionethyl pyrimdine 9 which may in turn be 'l,\di zed with
T
(DR’
I

Reagents and conditions: (a) MeOH, KoCOs, reflux; (b) m-chloroperbenzoic acid,
CH,Cly; (c) H,N-R?, THF, reflux, 12 hous.

[00229]  Scheme I above shows an alternative method for preparing the pyrimidine
compounds 4, which are useful for preparing compounds of the present invention using
the methods described at Scheme I above and by methods known to one of skill in the art.
[00230] At step (a) the enamine 2, as described at Scheme I above, is cyclized with S-
methyl thiourea to form the 2-thiomethylpyrimidine 9 which may in turn be oxidized with
m-CPBA to the sulfone 10. The sulfonyl group may be subsequently displaced by an
amine of formula R3(U),-NH, to generate the substituted aminopyrimidine 4.
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m CPBA to the sul fone 10. The sul fonyl

by an amne of fornmula R3(Un-NH2 to generate the substituted

dine 4. -81 02-Feb-2007 Schenme Il ON-=-i ia) \ N (b) 92-Beb- ﬂ)m

i aHCOI 00 Me2N I/ N 11 12 13 R3NImM\H (cl1 Or"~O N N |

14 Reagents and conditions: a) i. or-brono-2-phenylacetic acid, oxalyyl

m) hol i ne, diisopropyl ethylam ne; b) DM--DVA, 115 C, c¢) R
CO3, DM 115 C [00231] Schene |1l above sets forth a

general net hod for preparing conpounds,of fornula IV. At step (a),

am nopyrim
'0; 1D HaC |

chl ori de,
(U)o guani

1- (4- am no-
oxal yl chloride and then norpholing i

di i sopropyl

phenyl ) -ethanone is treat

Wi th a-brono- 2- pheny
t he presence of

),

ohe of

group may be subsequently displ aced

getic acid,

icts the

et hyrawiMie t 8 form 3 TS Al hough Sch o ML i
use of a- b phenyl ackti d cand_pwr phol,j, at - () \
ordinary skill§in the art | d recogni ze that | aceti cids and

het erocycl i

prepare a varietyy of conpound pf fornula I'V. Conmpound 12 i

c groups would be anenable to the reactlofh of step (a) to

wi th DVF DVA, at 115 C, in a nmanner substantially simlar to that of
Tat step (a) to fA¥mphe enanine 13. Enanine 13 is treated with a guanidi ne
to form theagino- Hy{lmdl ne conpound 14. One of ordinary skill in the an

woul d recogni ze t hat vari ety of guanidines, including substituted and
unsubsti tut ed guanlg?ﬁgﬁggﬁ (feffabl e to the reaction at step (c) to

prepare a variety of co

art. -82 02-Feb-2007 -----H.- ---- Schene |V

i4

Reagents and conditions: a) i. o-bromo-2-phenylacetic acid, oxalyl chloride, i,
morpholine, diisopropylethylamine; b) DME-DMA, 115 °C; ¢) R'(U),-guanidine, K>CO;,
DMEF, 115 °C.

[00231]  Scheme IIY above sets forth a general method for preparing compounds of
formula IV. At step (a), 1-(4—amino-pheny1)-ethanone is treated with o-bromo-2-
phenylacetic acid, oxalyl chloride and then morpholine in the presence of
diisopropylethylamine to form compound 12. Although Scheme IIT depicts the use of o-
bromo-2-phenylacetic acid and morpholine at step (2), one of ordinary skill in the art
would recognize that other arylacetic acids and heterocyclic groups would be amenable to
the reaction of step (a) to prepare a veﬂcty of compound of formula IV. Compound 12 is
then treated with DME-DMA, at 115 °C, in a manner substantialy similar to that of
Scheme I at step (a) to form the enamine 13. Enamine 13 is treated with a guanidine to
form the amino-pyrimidine compound 14. One of ordinary skill in the art would
recognize that a variety of guanidines, including substituted and unsubstituted guanidines
are amenable to the reaction at step {¢) to prepare a variety of compounds of formula IV

using methods known in the art.
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F FOHCIHM N+ HOB | (a) (b) (T )mRl1 OO 15 16 17 R3(U NH R3(U) n- NH
RB(UnN NH N~ (¢} _ N(di NHH (T)nR ~ 0-1 chn$ / OH(1)nR/ fl2 0 0 O 18
19 20 Reagents and conditions: (a) Pd(PPh3)4, Na2CO3, DI NE, 80C;, (b) R3(Un
NH2, DVBO, 110C, (c) NaOH, MeOH, 80C, and (d) R2-NH2, PyBOP, DI EA)2-BNF2007
r.t. [00232] Scheme IV above shows a general nethod for preparing conpounds
of the present-4i-nvention wherein Ring Ais pyridyl. At step.-(a).,--the
i odo-pyridine derivative (15) is treated with boronic acid (16) to formthe
biaryl intelchemi¢ Bfe (17). The fluoro group of conpound 17 is displaced with
a R3(Ua NH2 to formthe ester conpound (18 . The ester functionality is
then hydrolyred and cpupled with the desired amne to form conpound (20).
One of skill AN the st puld rec i ze tRatjJa variety of,am nes are
arrenabletmc\upl*ingwi th car-g@;y-l—ate | d 19 {—e-(-?le-r—ma variety of
conmpounds OFf tThhe prese npivent i on. Schengn\k NH OH R3(Un, C N'C
() N( NNHR" bN~N MN-1 C / 00 NI OO- \21221623Reagents
and conditions: (a) R3(Un NH2, TEA, DCM O0C, and ?b) Pd( PPh3) 4, Na2CQC3,
DVE, 80C. [130233] Schenme V6 above shows a general ifethod for preparing
conpounds qfs,,t he present inv i on wherein R n Is triazinyl. At step
(a), the diq{:wt‘ otriazi ne -83§M“‘NH Isila(L’?'\“‘NH

' N

= L
— N\ I — ., N\ |
O (NmR! L._OH (MR’ kL,:,a
o 0 0
18 19 20

Reagents and conditions: (a) Pd(PPhs);, Nazco3, DME, 80°C; (b) R*(U)o-NH;, DMSO,
110°C; (c) NaOH, MeOH, 80°C; and (d) R*-NH,, PyBOP, DIEA, DMF, r.t.

[00232] Scheme IV above shows a general method for preparing compounds of the
present invention wherein Ring A is pyridyl. At step (a), the iodo-pyridine derivative
(15) is treated with boronic acid (16) to form the biaryl intermediate (17). The fluoro
group of compound 17 is displaced with 2 R*(U);-NHs to form the ester compound (18).
The ester functionality is then hydrolyzed and coupled with the desired arnine to form
compound (20). One of skill in the art would recognize that a variety of amines are

amenable to coupling with the carboxylate compound 19 to form a variety of compounds

of the present invention.
Scheme V
RG(U)H\NH OH HB(U)H‘*NH
Ch Ny Ol . (b)
\s'q‘/ P —— s ot T ‘?’)\{“
W Ne cl \Q(O\ s
0 O
. ’ . 0

21 22 16 23
Reagents and conditions: (a) R} (U),-NH;, TEA, DCM, 0°C; and (b) Pd(PPh3)s, NazCOs,
DME, 80°C.

[00233] Scheme V above shows a general method for preparing compounds of the

present invention wherein Ring A is triazinyl. At step (a), the dichlorotriazine
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02- Feb- 2007 conpounds (21) is treated with an am ne of formula R3(U)a NH2
to formthe nono-chloro conpound (22). The chloro internediate (22) is then
treated with a boronic acid (16) to formthe biaryl internedi ate (2if&b-2007
Compound (17) is used to prepare conpounds of the present invention by the
general nethods described above. Scheme VI 0 Q1 HN'NHN'~N I OC d d
24 25 [00234] Schenme VII above shows a general nethod for preparing 2,4, 5-
t ri chl or opsompoiods{al) issedted wil amamion 10@3ffaummlllia:Bt3 @O po épar thegichdrehlonpounds

of the present | or.our tre ph [ OUS

oxyt ri chl of% F&Pé’u%(i]@¥ﬁln#@ gﬁlcﬁ%f ﬂﬁae 1? g‘e’? 8?%?‘%“’%%%‘?%@@%9% ni di ne.
Scheme VI | fofsh the®iar Rgﬁnﬁ&medmé/(m) Cofdpounl (ﬂ)H’ﬂaﬁd td ?ﬂepare&ﬁkh ouhdd of thél Cl / 01,
C OO 25 16 26 NH 83(0)"NH R3(Cl,NH N N (c )N~HH a + /
0-1 Cl mswn@n@nhyﬁ%ﬁwﬂlwa escrifiediaboypidi ti ons: (a) Pd( PPh3) 4,
Na2CGC3, DIVE, 80C, (b) R3(U)-NHz, DMSO, 110C, (c) NaOH, MeOH, 80C, and (d)
R2- NH2, PyBOP, DIEA, DWMF, r.t. [00235] Schene VII above shows an alternative
met hod f orSqhempdfi ng pyri m dine conpoundso f the present invention wherein
T(MR is chlpro. 2,4,5-Trichloropytimdine is treated with a boronic acid
(16) to form/[Lhe bi aryI mte}\rredl ate (26). Steps (b), (c), and

HN” NH NI =N
S T W
Ci Cl

24 25

[00234] Scheme VII above shows a general method for preparing 2.4,5-
trichloropyrimidine, useful as an intermediate for preparing the compounds of the present
invention, 5-Chlorouracil is treated with phosphorous oxytrichloride and N,N-
dimethylaniline to form 2,4,5-trichloropyrimidine. .

Scheme VII
cl

cl gH N,/]\P
NSN -, HO O\WO & WD\(
H/LCI ~ cl o

cl o 3

25 16 |

Rf‘(u‘z\ R? (U},.,-. R? (U},,\

N’ N
“*@r “f*@k, **“@Tn
Reagents and conditions: (2) Pd(PPhs)a, Nagcog DME, 30°C; (b) R3(U),l -NH;, DMSO,
110°C; (c) NaOH, MeOH, 80°C; and (d) R%-NH,, PyBOP, DIEA, DMF, r.t.

[00235] Scheme VII above shows an alternative method for preparing pyrimidine
compoundso f the present invention wherein T(m,R1 is chloro. 2,4,5-Trichloropyrimidine

is treated with 2 boronic acid (16) to form the biaryl intermediate (26). Steps (b), (c), and



-84 02-Feb-2007 (d) are perfornmed in a manner substantially simlar to that
described in the general schenes above and by the synthetic exanpl es set
forth herein. Schenme VIII (b) p-B 502G SOZNHRZ | SQZNHRZ 30 31 B2-Fekl2007
HN U nNn)R3 ic) NKN (d) NN | I C | i SGNHR2 CI SO NHR2 2 33 34 Reagents
and condi ti ons:--{a)--R2NH2, TEA, DCM r.t.; (b) bis(pinacalato)di boron,

aasay

Pd(pddf)2, DMF, 70C, (c) 2,4,6-trichloropyrimdine, Pd(PPh3)4, THF, 80C; (d)
U, ) RANH2, (BMVBOperied ii00RaMer SHRBRBAIN dirhilARoMg: aéaa\m‘ed% ﬂﬁ%@ féthi et hod for
preparing the coggounds of the present invention wherein I's -SO2NH. At
step (a), iGREMEADeYREdbY dmavethetds exgmples sesiferhheraind ori de”) is treated with
R2NH2 to form the sul fonani de conpound (31). Steps (b), (c) and (d) are
performed in a manner substantially simlar to that destribed in the

gener al sclisheme ¥§Fdve and by the synthetic exanples set forth herein.
[00237] The conpounds and conpositions described herein are generally useful
for the |nh| bition of protein kinase activi tyv?(d)ne or nore enzynmnes.

Furt her inf tion @elati Ki nase @;ruct e,s function and their role
in disease o sease synpto Tablre at rPhe tein Ki nase Resource
website (http://RPifhses. sdsc. edu/ Wanﬁl?i nde, x. shtm )| 98¢ Exanpl es of

ki nases that are _inhibited by the conpounds and conp03|t|6ns descri bed
herei n and agai A9t which the nethodd described herein ¥re useful include,
but are not limted to, ERKLl, ERK2, AKTS3, , ROCK, SRC, SYK, ZAP70,
INK3, JAK1, JAK2, J®K3, CDK1, CDK2, CDK®IN'[CEK, LYN, FLT3, MK2, MKK4, MKK6,
MEK1, Mapkaple) PDKl=yy¢Os6k, Auror@g- 1, a-2, Aurora-3, cMT, | RAK1L,

| RAK2, -85 02-Feb- TEC, FGFIR (= F FGF2R (= FGR-2), IKK-1 (=

| KK- al pha = CHUK), :

33 34
Reagents and conditions: (a) R*NHa, TEA, DCM, r.t.; (b) bis(pinacolato)diboron,
Pd(pddt)z, DMF, 70°C; (c) 2,4 6—mchloropynm1d1ne, Pd(PPha)s, THF, 80°C; (d)
UwmR’NH,, DMSO, 75°C.
[00236] Scheme VIII above shows a general method for preparing the compounds of .
the present invention wherein Q is -SO,NH-. At step (a), iodobenzenesulfonylchloride
("pipsyl chloride") is treated with R*NH; to form the sulfonamide compound (31). Steps
(b), (c), and (d) are performed in a manner substantially similar to that described in the

general schemes above and by the synthetic examples set forth herein.

[00237] The compounds and compositions described herein are generally useful for
the inhibition of protein kinase activity of one or more enzymes. Further information
relating to kinase structure, function and their role in disease or disease symptoms is
available at the Protein Kinase Resource website
(http://kinases.sdsc.edu/html/index.shtml).

[002381 Examples of kinases that are inhibited by the compounds and compositions
described herein and against which the methods described herein are useful include, but
are not limited to, ERK1, ERK2, AKT3, GSK3, ROCK, SRC, SYX, ZAP70, JNK3,
JAKI, JAX?2, JAK3, CDK1, CDK2, CDK5, LCK, LYN, FLT3, MK2, MKK4, MKKS6,
MEK1, Mapkapl, PDK1, p70s6k, Aurora-1, Aurora-2, Aurora-3, cMET, IRAK], IRAK?,
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(=MK-beta), KIT, PKA, PKB (including all PKB subtypes), PKC (including all
PKC subtypes), REDK, CHK, SAPK, PIM and BARK, and all subtypes of these

ki nases. The conpounds and conpositions of the invention are therefnrg.-aheo
particularly suited for the treatnment of diseases and di sease synptons that
i nvol ve one or~#ore--of the aforenentioned kinases. [00239] In one

particul ar enbodi nent, the conpounds and conpositions of the invention are

| nhi bi t or s THC, FGF1RI(=FERe 1) FGERKZ- FOKTS, GEK3= IREQSHs = CBEK), m%gr ﬁ 2, ]
and thus the

ROCK, SRC, ,SYK, . ZAP7Y JNK3, JAK3, TEC, LCK, FLT3, and CDK2,

conpounds 5%@%3%)3%&? 1904, BB (paliding all BKBsubtyasshi PG Finelpding P BKS: | esseni ng
t he severi WETHASEHR! S Ab18 GBRE T8y | L L R KT3,
GSK3, p7ost§ﬁl?ty%f§{1, Aur orhs-lg{’ﬁ’RCUZ?ﬁ %%%k SYK@Q%Aﬁgt?@E@%I\%&%%Z Tli‘éc, LCK,

FLT3, and/ ¢épmpdKEs and gogpmditiomhef theinvertion auf therefoomaian petionlarly snietl fonthehi s
I nvention as_an | nhi.bitor . ERK2.  AKT3 = .GSK3 70s6k 1, Aurora-2,
rock, nc, eyRntidheled SisRlcgmerets ey iV r Bl chio. " ey e

assayed i n afdréméntiondd Minx@s.or in a cell line. In vitro assays include assays
that deternine inhibition of either the phosphorylation activity or ATPase
activity ofl0¢230] valemepratisulapgarpdiragnidhe sonmopprds inpompagiionsef the’ ROocK,  SRC,

SYK, ZAP70; . TEG, E %’R@; g@ﬁg eatp.yitro
assays qua?lrtldiethlg‘;h em#?&eﬁ%balg%%?f;}b%m P heéo-El nhi ’%lto 1%#?%?%Ah%%3 GSK3,
p70s6k, PRKROCK,SBCASYK, RACRK), TSKG, JANK, TE\PUK, FLNB3ndJANS?, dig@uskieK, FLT3,
and/or CDK2. Inhibitor binding may he.nmeasur.ed by radiol abelling.;he

i b tor gePBPs b CmeonT e PR e R R i Fee koA g bR s
i nhi bi t or/ GBY3east Bhﬂibéab@ﬁ);ngz&ﬁﬁkssociitmhﬁ ERKLRPEKT3, GSKB 370861, PDKQS a- 2,

i nhi bitor/ROCK, inhibitor/SRC, inhibitor/SYK _inhibitor/ZAP70

i nhi bi t or / 22 RAGK.(SRG, SXK3 ZAP AR BESe I AR ETEG, ATl ds andéor CDK2.

i nhi bi tor/ ormy j-04 ﬁrﬂ%‘e : PalF RNt of
r adi ol abel Iﬁb[ib%g]nd. T%{%Eg?fﬁ%ﬂ%/cg%u?ﬁ | bi ?g}ﬂ%ﬁ%‘f}uﬁ%‘g{ %r%ad% 1@213%&2?)& m néd by

runni ng a AdikGSK3e p70s6k, K henroraiZeROCKe SROH BV KL LAPZ0.dNKS, KB wi't h
ERK2, AKT3 7056 DKL, A -2 ROCK. SRC ZAPT0. JINK3,
JAK3, TEC, H@&E@%ﬁ@@m%ﬂ%f&%%ﬁ& Vi rzwmoreaai%ﬂ%% 44" et ai | ed

condi ti ons afdays MElAY hidsysaha doieatine inhtHifidn ofetdhérihd pliosphopyletivd @viegoran
i nhi bi tor of ERK2, AKT3, GSK3 B%OSGK PDK1, Aurora- 2, ROCK,_ SRC SYK
ZAP70, JNKATEnagartivitrof actippted ERK3, AKAS, @)D plPs0ks DKL Awera-2.ROCK, i n t he

Exanpl es balpauisy§0 70 L IARSOFeC ISR FITs/ it €. Rndal bpfiygTDOdI Ment,

e invention’'provi des a conposition
assays quantitate the ability of the inhibitor to bind to ERK2, AKT3, GSK3, p70s6k,
PDK1, Aurora-2, ROCK, SRC, SYK, ZAP70, INK3, JAK3, TEC, LCK, FLT3, and/or
CDK2. Inhibitor binding may be measured by radiolabelling the inhibitor prior to
binding, isolating the inhibitor/ERK2, inhibitor/AKT3, inhibitor/GSK3, inhibitor/p70s6k,
inhibitor/PDX1, inhibitor/ Aurora-2, inhibitor{ROCK, inhibitor/SRC, inhibitor/SYK,
inhibitor/ZAP70, inhibitor/TNK3, inhibitor/TAK3, inhibitor/TEC, inhibitor/LCK,
inhibitor/FLTS, or inhibitor/CDK?2, complex and determining the amount of radiolabel
bound. Alternatively, inhibitor binding may be determined by running 2 competition
experiment where new inhibitors are incubated with ERK2, AKT3, GSK3, p70s6k,
PDK1, Aurora-2, ROCK, SRC, SYK, ZAP70, INK3, JAK3, TEC, LCK, FLT3, and/or
CDXK2 bound to known radioligands. Detailed conditions for assaying a compound
utilized in this invention as an inhibitor of BRK2, AKT3, GSK3, p70s6k, PDK1, Aurora-
2, ROCK, SRC, SYK, ZAP70, JNK3, JAK3, TEC, LCK, FLT3, and CDK?2 kinase are set

forth in the Examples below.
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conprising a conmpound of this invention or a pharnmaceutically acceptable
derivative thereof and a pharmaceutically acceptable carrier, adjuvant, or
vehi cle. The amount of conpound in the conpositions of this inveni3-Bsb-2607
such that is effective to detectably inhibit a protein kinase, particularly
ERK2, AKT3, -GSK3,.-pf0s6k, PDK1, Aurora-2, ROCK, SRC, SYK,..ZAR7Q,_ JNK3,
JAK3, TEC, LCK, FLT3, and/or CDK2 kinase, in a biological sanple or in a
patient. Prigp241a | y\cccbrémg@mgmheu: ewhodifenthihs inventiont providéss campositibat ed f or
admnistration to a patie need. of _such co tion ef erably,
the conposi{TroN"3f aﬁﬁ%""ﬂfﬁ\)’éﬁf??m SRtionO R %;&F%*y %Fedﬁtabg/b &ﬁr‘rﬁé‘(e’r ation to a
patient. [i&3df2ind Bihatneicontichidy Acetible Sdriets atjui@f, 8f Vehidle:allke @fouanbfmal |

preferably a mamma), and npst preferably a human, 4}‘@2243 The term
' phar maceut {8RpYd ndhesArapeskiopyyi this aneﬂféﬁl’d\? &0 thagis defeglablys 1o a

non- toXi ¢ SR pro Bl AN preBllaNPRRRRCAKR! clleE 700k, BORY! Bbkoldl

phar macol ogi ca t| Vi e tonpoun rmul’at ed.
Phar naceut |E@CKySE€c&¥SKaZAE7Q:5NKBeIAsK3 Tﬁd] IL@KnFBTbrand/ehCBlI@slﬂm&saUn aay be

used in th Siti ns of this are not limted to,
i on exchangtf-}&ggpa “’b"i‘ﬂ"m" hr#rg“f’ Eiy %conil%)é]i ‘PRPEQHSSIEY%ON ®oteins, such
as human s egotfiuialel for Admindstfatien tSaihuticais asedsofghchadmpbsition aMes:, pr@:ﬁdﬁllyne
sorbic acid pot assi um sorbate, parti al %I yceride m xtures of saturated

veget abl e fhe cqmpgsitipn of fiis mventioy i fosmulated Fororal gfpnisiration; oz BECHr ot ani ne
sulfat e, di mpshaim hYgkagoRaRlee AL nBA AESsUMmNpRGEADRAGSRRRRE:  SOdi U

chl ori de, alts, I'Tca, hagnesiumtrisil pol yvi nyl
pyrroli done%mdandstpﬂefmﬂ}ljnahmdamubst ances, polyethyl ene gl ycoI sodi um

car boxymet | ul,ps R »

pol yet hyl etﬁb%ﬁ] @B%’ﬁ’yﬁh %688%% dﬁ‘é‘?\%@y‘{?ge qarrie, ANRYARS PT ‘ﬁeglcbq FIS1 B nd wool
fat. [00244] poi@xic@atier, Kliﬁﬂﬂtatﬁ'v)é}nlcléhh@ldbes no&&es&ﬁ?&e%ﬁ@hd&olﬂ@aﬂl&cﬁwty
measur abl e change in AKT3, GSK3 p7CBGk PDK1, Aurora-2, ROCK, SRC,
SYK, ZAP70, of;tm@mpomkwhmh it igifornylape. &W@Puwﬂ%ﬁtﬁwﬁm%t ween a’

sanpl e conp Q86 kut PDK1,

Aur or a- 2, Mﬁ%@%@g}éﬂﬁ%@%nﬁ%&ﬂ © %%%&%I%&ﬁﬁqfi3lﬂgland/ gr CDK2

ki nase and #@ra netdimived toibn sxohphgers, alauma,slumgmm@aratm{d@thlm pstessk, PDK1,
Aur or a- 2, RG:L( RC, SYK AP70 JNK3, JAK3.. TE FLT CDK2

ki nase in tH€ ﬁﬁg dngsepm aloprging Bt Spstagaes suf}bﬁfigiplh%s é’%ﬁ%‘ﬁglﬂngdt he term
"INK" i's usgdadshbiontiad) padal olyosiad miXiGres Sfﬂimratéd\%geﬂablﬂ&&ey ackdsgiwatar, JNK f ani |y
ki nase". Preferably JNK refers to JNK3 ki nase. 02- Feb- 2007 - ---

----------- salts gogla@rolytes, sirh@s protaspine sylfgte, fhé?wmm!@og%m%@&t% H?‘é%s&%ngeam y
with the t eﬁ%ﬁogeﬁ'%ﬁosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate,

polyvinyl pyrrolidone, cellulose-based substances, polyethylene glycol, sodium

carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block
polymers, polyethylene glycol and wool fat.

[00244] The term “detectably inhibit”, as used hercin means a measurable change in
ERK2, AKT3, GSK3, p70s6k, PDK1, Aurora-2, ROCK, SRC, SYK, ZAP70, JNK3,
JAK3, TEC, LCK, FLT3, and/or CDK2 activity between a sample comprising said
composition and a FRK2, AKT3, GSK3, p70s6k, PDK1, Aurora-2, ROCK, SRC, SYK,
ZAP70, INK3, JAK3, TEC, LCK, FLT3, and/or CDK2 kinase and an equivalent sample
comprising ERK2, AKT3, GSK3, p70s6k, PDK1, Aurora-2, ROCK, SRC, SYK, ZAPT70,
JNK3, JAK3, TEC, LCK, FLT3, and/or CDK2 kinase in the absence of said composition.
[00245]  As used herein, the term "JNK" is used interchangeably with the terms "JNK
Kinase" and "a JNK family kinase". Preferably JNK refers to JNK3 kinase.

87-



ki nase" and "a JAK fam |y kinase". Preferably JAK refers to JAK3 ki nase.

[ 00247] A "pharnaceutically acceptabl e derivative" neans any non-toxic salt,
ester, salt of an ester or other derivative of a conpound of thisQR{F¢B200PN
that, upon administration to a recipient, is capable of providing, either
directly or i-ndireetly, a conpound of this invention or _an inhibitorily
active netabolite or residue thereof. [00248] As used herein, the term

"i nhi bi t or i[08246Lt | Aeusedthetein, ithederor "Md@iislwdﬁﬂtacmigbablmﬁhﬂlettm "3AKet abol ite

or residue,ther.eof, i l.s0..a |nh| ol GSK3, p70s6k, PDK1,
Aurora-2, R a8 ‘%g A@? {?r b‘lijiélE #élét@@hﬁﬁs% and/ or CDK2

ki nase. [OW]?] Phar‘ Eduﬁ@dlly)&c@éi%lﬁdkhlv@m%alrﬂeﬁnﬁn nbR-tSaeROUEEsS, of this
i nvention include ose derived from pharnmaceuti cal accep table | nor gani ¢

and or gani é3hef %S@ﬁar Hherelerivative gfp ceapeynd 9&%%15@13&{1@ élam@ s incl ude
acetate, agjpa te,

bi sul f at e, qbut y%zﬂu 2111 gjcﬁl{]ftfélé31 1egt,5,‘ caﬁp‘ﬁ%?ﬁaqrgﬁ&?gﬁépﬁgﬁ%%@%ﬁgﬁgﬂ&hw@

cycl opent anaqnpm.pldcnﬁ &iueinvdzitginwc amhﬂ@todbcb&tiyet sefabaitte or metitheiheratf onat e,

for mat e, e oat,e hosphat.e, ol.at e,

hem sul f at iﬁﬁr'qgt)t aﬁ%gﬁeg% Bﬁi{’ﬁ’g ‘?ﬁo Ohﬁfﬂg‘?%ﬁ% Heger

hydr oi odi degeads Mmﬁm@sm@a@@siaﬁ&n@b@f is hl@@hn@ixﬁxbltﬁilbm AKTRS, G538,

met hanesul f onat e, 2- napht hal enesul fonate, nicotinate, nitrate oxal at e,

.pal noat e, pa@sﬁaqmu Alﬁé?ﬁs%:lﬁQQIéSRﬁM% mmtékp PHEEL S cr at e,

pi val ate, ,phODHBRBYSH sl 1 CYylate, succinate, sulfate, tartrate,
t hi ocyanate, tods:ypte and undecanoate. Ot her aci ds, such as oxalic, while

not in thef@8@249ks Hkmnmuw:ﬂy(aedep‘gabmmfam enmpoapddxd thieinyenticadnélndet he

preparation of ,salt fu | terrre t.es ounds of
Phe noens dagte R ety SRl SRABRUR S ente ARt R G idrRe ERBoa <.

. [00250] S@xhﬁ?lée bf M@ldblfe ra@iﬁ‘sﬂt%ﬁﬁélﬁtlel a@&@tepaﬁ?a ,lalgfﬁat&espahktaJ benmteal (e.g.
SOdI um and_ potassiun), al kaline earth nmeta ]glnem um, amoni um and

N+(C - 4 al loppgenesulfapatd, bispHpts, '?“Fﬁf@ﬁstql’@ﬁe’&ﬁ@ah@ﬁt& %Wh@rs fRnateuat er ni zati on of
any basic | ei n.

Ve er - or ol IEBRERFERELAE ifhuecih® RRQR, RRARIE: fontne TEal)

guat er ni zatglmhe;{tm%,lgly@h@homhpmsglwmts mmw&meme@saemte iheyaoateon may be

adm ni ster ent, A | nhal at | on

rectal ly, %HX%HX%&F’ gﬁ/ﬁ&*‘%ﬁﬂ% jﬁﬁyc@? agdn a@%‘? g'saL #oir. The
term " par eﬂﬁﬁéﬁke, nﬂ&xaﬂ@s@ﬂoﬁa@d ) htﬁﬂbﬁﬁdﬂﬁon%ﬁbﬂd&tﬁﬂ@hﬁ&ate oxlatgvenous,

i ntranmuscul ar, infra-articul ar, | ntra-synovial, jintrasternal, intrathecal,

- 88 02- Feb-PRUpRLe, Pentinalbcpsasiifate, 3-phguyinsamionate, Phorahats/DicRs-FAYaHE nj ecti on or
i nfusion tgﬁ%ﬁ(%rﬁ%e?ahc?faﬁ S1cRhe, uifgféstﬁﬂﬁﬂeloﬁiﬁdy%e,%s?la%ddﬁﬁ%&écﬁﬁ&% orally,

intraperit y’or Avenous
: Other acids, such as oxalic, while not in themselves pharmaceutically acceptable, may be

employed in the preparation of salts useful as intermediates in obtaining the compounds
of the invention and their pharmaceutically acceptable acid addition salts.

[00250]  Salts derived from appropriate bases include alkali metal (e.g., sodium and
potassium), alkaline earth metal (e.g., magnesium), ammonivum and N+(C1-4 alkyl)4
salts. This invention also envisions the quaternization of any basic nitrogen-containing
groups of the compounds disclosed herein. Water or oil-soluble or dispersible products
may be obtained by such quaternization. '

[00251] The compositions of the present invention may be administered orally,
parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term "parenteral” as used herein includes subcutaneous,

intravenous, intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal,
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I njectable forms of the conpositions of this invention nmay be aqueous or

ol eagi nous suspension. These suspensions may be formul ated according to -
techni ques known in the art using suitable dispersing or wettingiagempsoand
suspendi ng agents. The sterile injectable preparation may also be a sterile
I nj ect abl e solut.i.on.or suspension in a non- toxic parenterally_acceptable

di luent or solvent, for exanple as a solution in 1,3- butanediol. Anong the
accept abl einghgpetie dnteaiesione! andrinteacranial injestiob er infiysionytedhniues. \Tatferaply, Ri nger ' s

solution a | 2] odi um chl.ori.de. ut i 0 In_addition,,sterile, fixed
oils are glgﬁb%ﬁ{’%}tgénn%la% e c')llg%?g&r%]g’ gﬁé’%er\%%&%?u E%Vﬁgﬂﬁfynggt%ﬂi um [00252]
For this pinjqetibis fornyoftthacsijdsitiess efithis iventish RaPbs B0 blegbifgussy Nt het i ¢
nono- or di-glycerides. Fatty acids, such as oleic acid and 1ts glyceride

deri vat i veSusgension, ddese susnensipns maydisdpantiand aqcosdinede depbniages kmewairnthaat ur al
phar maceut ¢ adihys ] | . | | r oil,
especially i %&1{1%2?{?9%?'3 ?ﬁg‘%&hb’? tgtn %ﬁg%r@?gﬁ?eﬂﬁﬂgg%m%f Iﬁég%ﬁ?t I ons or
suspensi oninjestaplegreparasiontmayrals be arstpriteinjentablecolution di susgentionin dnmper sant
such as carho thyl. cell.ul ase or sim.lar dispersing. agen that are
commonl y ugbgd; é(a}éerﬂfq@}'y chgpﬁ%hg%&fu(??\t 055&3%T§§8’@mp?%%ﬁq§9%§'€gérbi’§bl e dosage
forms i ncl bgthitgictMAhfing ftfe @ BehtabliehRIS afdSolvémtd 1Bt R4 BEMployed 8 wakrf act ant s,
such as Tweens, Spans and ot her  enul sifyin nts or bioavailability

age

enhancers RiHigeTs 9 "éioééﬁﬁlrﬁﬁﬁoglicdg‘gﬂnichloﬂ‘iﬁ%SOIH%QM&B@@@ﬁ@laéﬂeﬁbhﬁxqﬁd@ém cally

accept abl e ' |, QL : : al so be used for the
Dese opkitiul S4ondls Qe Seapaml ol Y :

pur poses of formu [ utrcally acceptable .
conposi t i o253 t Hios thispuwpese oy rteyd fized oikivay be anployedineludig isynthatie or al | y

accept abl e sage. form i ncludi ng, but not. |i.mit to, capsul es, tablets,
aqueous su®) e‘?\solggﬁﬂg?nds%l t?qg'oaﬁ’gs’ SF%’ Feg 3%‘@1‘15(?5‘? gﬁf"éﬁg H?‘B‘fa S use,
carriers g@falinihg prpedtionof njtctablas ho @ namehl ?Hﬁﬁaﬁéu’ﬁi&ﬂly—aobéﬂﬂﬂﬂ@ﬁlsi, ng agents,
such as magnesium stearate, are also typically_ added. For ora

. . also ty |
adni ni st r aficBAs plvepikencasiproil gpreiallniathdir polyoxyethyleted versipme Thesesde and dried
cornstarch ' r [ f e active
S8 o o’ LAY S bdtin gl i aleBfol Bfoent 35 Blpdif bl

I ngr edi ent suspendi ng agen desired,
certai n sweatathoxmgethf] cellolosegr somilar dispersing agepésithat ammgorahedy beedanithed. [ 00254] -

Al ternativgl .he ar naceut i.cal | cgeptapl e conpositiogns of .this ,
Mvent ;o ertiteher o FRARRE Gy irentn@E ASReF Birte GREREM SR iEGsA oot a

admi ni st r agdspehsiohsl eOMef dinMbnly Ped RETRMnEY sith)ek TWebASSAGERAd Yhéh a suitabl e
non-irritating excipient that is solid at room -89 02-Feb-2007 tenperature

but | i qui deralsifying agensorbinexailsbility-snhanqers whigh wegpmopy used i thé e rectum to

rel ease th | ' i %’lﬂs :
pol yet hyl eﬁlg% ycgﬁgﬁﬁhr}%%é%ggﬁﬁiy?laﬁ%eﬁp %@’gﬁﬁi&gﬁ%ﬁd&%? a )gn om:()’os' I tions
of this i nixewedfor thegurpbsspobiermulation. :

[00253] - The pharmaceutically acceptable compositions of this invention may be orally

administered in any orally acceptable dosage form including, but not limited to, capsules,
tablets, aqueous suspensions or solutions. In the case of tablets for oral use, carriers
commonly used include lactose and cormn starch, Lubricating agents, such as magnesium
stearate, are also typically added. For oral administration in a cépsule form, useful
diluents include lactose and dried cornstarch. When aqueous suspensions are required for
oral use, the active ingredient is combined with emulsifying and suspending agents. If
desired, certain sweetening, flavoring or coloring agents may also be added.

[00254]  Alternatively, the pharmaceutically acceptable compositions of this invention
may be administered in the form of suppositories for rectal administration. These can be

prepared by mixing the agent with a suitable non-irritating excipient that is solid at room
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adm ni stered topically, especially when the target of treatnment includes
areas or organs readily accessible by topical application, including

di seases of the eye, the skin, or the Ilower intestinal tract. Suitable
topical fornmulations are readily prepared for each of these areas2eFeb-2607
organs. [00256] Topical application for the lower intestinal tract can be
effected in a rectal suppository fornulation (see above) or in a suitable
enena formu | bl o Ve : I ed. [00257]
For topical i@g%‘?ﬁea@gﬁgﬁa{tﬁega%ﬁgﬁ%%%dcﬁ F@Fﬁlcﬂég gﬁ'l tggﬁegﬁr'f)ngéi tions may
be fornul at witaserthadwgi Sudl mateiials inehitle caxot bittar hpetwes andtpolyethglenpgiyedls.

suspended o iss@lved in one .or nore,carriers. rriers.for topi.cal

ad mpni strat (Og%é%f %%PQ%%%WHG@%OWC@P%}%COW ﬁ?l?sd?(ﬁl?lﬁm‘fa’at&n wa?%rl{g not

limted to,admifieterd t6itallyl és?bléiﬁihp@lﬁdh%e?{’étg@i ofif¥atnfent BRIV AbddWr ofaRPY| ene

gl ycol , pol yoxyet hyl ene, pal yoxypropyl ene conpound, enul sifying wax and

water. Al te’fe?FB%’i agesissibledyydopipdl application, ingludingLliseasss abthe eyo m, pols  can be

formul at ed j ' ' L0 i nent s
loﬂrgxlaigt?gtmaggﬁtﬁ. bﬁﬁéb‘?&oﬁfcalq’&‘ﬁﬁﬂgp ﬁ%ﬁ%@hﬁdggﬁ el §or e%(rgb ) CQ

suspended or I n one or nore accep arriers.
Sui t abl e caeasioepigansacl ude, but are not limted to, mneral oil, sorbitan
nonost ear at | ysorbate 60,, etyl. est.ers. wax,  cetearyl al cohol

2-oct yl dod_e@%s%ﬁ , @8?.‘2%aPBﬁ‘E?BH%&%%J?\X%&”@P?“%@%S’P %?fy%ﬁaf%ﬁﬁﬁa}: use, the
phar maceut | @ghdsitoryTeRRIAMNEEUFBRS) iof iAW L8ithBIY eftena TORIMMIGE ebpRanyli Cr oni zed
suspensions in_isotonic, pH adjusted sterile saline, or, preferably, as
sol uti ons i Fnpdssmalpatcheymay alsebe B¥dst erile saline, either with or without a
preservati v h WARE:T ' L4e ' oo ht hal m ¢
ses, the RS 25 BERAMpDlcAOY Rephidiskelfialy AkABL kBl pll 0 e
oi nt nent sulefomslatpdinraduithblmoin:aR sajtaifiing theheetivecentanet! shypeadedept abl e
conpositions o his invention may al sq be . adm ni.st ered nasal _aerosol or
el at | on. SRR 5 R TR e CHRER 4 aPiat ARPUR PG of BEERAPRaLE!

vel | - known i3 ikRetiéd inclalle, Mansaneekhitaad, thiabrlbib liqgeia RAGlafm), whRe Pr epared as
solutions in saline, eanoYln benzyl al cohol or other suitable

pr eser vat i veolalme pronyicss glyspb rolyerethylsne malyesyorepdensLomepd, t v,

A e e b e N R e TR e e
conposi t i onmnbé farhmuiatédiv entitabde btion dratend atntdnifig theartve adipondnss r at i on.

[ 00261] The ano of t.he. conpounds qf the present |Ql\éent.| 0”351%’1.3 may be

n
conbi ned suspenHe or dissolved m one or more p%armaceu cally acceptable carriers.

carriers include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water,

[00258] For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated as micronized suspensions in isotonic, pH adjusted sterile saline, o,
preferably, as solutions in isotonic, pH adjusted sterile saline, either with or without a
preservative such as benzylalkonium chloride. Alternatively, for ophthalmic uses, the
pharmaceutically acceptable compositions may be formulated in an ointment such as
petrolatum.

[00259] The pharmaceutically acceptable compositions of this invention may also be
administered by nasal aerosol or inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical formulation and may be prepared as
solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption
prnomoters to enhance bioavailability, fluorocarbons, and/or other conventional

solubilizing or dispersing agents.

-90-



with the carrier materials to produce a conposition in a single dosage form
w Il vary depending upon the host treated, the particul ar node of

adm ni stration. Preferably, the conpositions should be fornmulated so that a
dosage of between 0.01 - 100 ng/ kg body weight/day of the inhibitoZ-Fead0le
adm nistered to a patient receiving these conpositions. [00262] It should
al so be understeed--.that a specific dosage and treatnent regipeo.for. any
parti cul ar [patient wi || depend upon a variety of factors, including the

activity of (00201 sMest preforablyrpispharosepitivplddaccepiablegrmpdsisibps withisht , gener al
heal t h, sex; J Le.q rnLstratlon, rate of excretion, drug

conbi nat i oﬁ?v%{ggﬁﬁgbﬁi%g%%%o?%g* a?‘rﬁ‘léus Flté%'fi ng physician and the severity of
the particul0e261]i s@hsambeitofthcicomipeshds dhe giesdnn inveitich thatanmRMEtdmbined he
present invention in the conposition wll  also dePe d upon the particular
conpound inW{%h@eeﬁfﬁﬁb@PtﬁF@ﬁ.to PrOB3%s 3 CompRsiot iR g S8 RS ARAALIATY ¢ he

I nvention r f ?y'ﬂhi‘& R fa@bafifeaibR 2 lwlly in a
bi ol ogi cal ﬁ%@%@%ﬂg‘%&% ep i(J)I I@%cggtl ngﬂIsalgib% ﬁ%?%%%;mceal sanpl e
with a conpempgsitiénstshowld befermulated sodhata dossge ofbatwesn Gohpti0siglye bedyd

conmpound. [002 kgl t o anot her enbodi men t.he i,nvention.relates to
2 et hod of WeERhey of % inais o8 RGBS b veprie RAS imARBog 7 °° G0
SYK, ZAP70, [00263(3, Itbidd alb&ECe uhddfstodd that a spavificodosgdehdiicamsnt Reineriféy i n a
bi ol ogi cal sanple , conprising the step of contact] nﬂ] sai d bi ol ogical sanple
with a conp®mrtisrlar patient Wﬂ\ﬁ%ﬂ_ echFpon §rvaety Bhigeiers: inghding it adivityOidhe o
conpound. [ éb@aﬁékoﬂﬁb%gg Bflo d,%@ﬂée?@ddg)%\t%fﬂm,%'én?rﬂ%eﬂﬁﬁge)g%fe?,'t:iﬁhe dencl udes,

wi thout [im'tati on, cul tures or ract’s ereof; Dbiopsied nateri al
obt ai ned f r aiminismaionaitemf exceeticrs duig combinelidn, andhitie pidgownt efdhe wealingir i ne,

feces, senen, tears.,.or ot.her. body.fl uids o Xtrack Sy, t fo. [00266]
i bi ¢ on BeisaeR §E ke RaBEct B Pyt AP b RELEAEA I BB E SR o, A3,
GSK3, p70s G&m(%&!ﬂof thetpreseat dveltdakin ﬁﬁR&ng&iﬁﬁn VilRID, degdtdipod 463, TEC, LCK,
FLT3, and/or CDK2 ki nase, activity in a biological sanple is useful for a
variety of P3stiguissemBrquagin HleCopRgHion o one of skill in the art. Exanples of

such pur posggag3C| %@@ordfﬁ%}to ot embodRsrft e i%,@&%ilon 1RedBla thétbd ﬁﬁﬁﬁﬂ%ﬂ ood

transfusion, organ-transplantation, biological specinen storage, a
bi ol ogi cal prem/iinase @AGYin Ahisldgical sampbetompnising the siep qfrcenteetingispident i on-

(el el i il oyl o o o

compound.

[00264] According to another embodiment, the invention relates to a method of
inhibiting ERK2, AKT3, GSK3, p70s6k, PDK1, Aurora-2, ROCK, SRC, SYK, ZAP70,
INK3, JAK3, TEC, LCK, FLLT3, and/or CDK2 kinase activity in a biological sample
comprising the step of contacting said biological sample with a compounnd of this
invention, or a composition comprising said compound.

[00265] The term “biclogical sample”, as used herein, includes, without limitation,
cell cultures or extracts thereof; biopsied material obtained from a mammal or extracts
thereof: and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts
thereof. '

[00266] Inhibition of protein kinase, or a protein kinase selected from ERK2, AKT3,
GSK3, p70s6k, PDK1, Aurora-2, ROCK, SRC, SYK, ZAP70, INK3, JAK3, TEC, LCK,
FLT3, and/or CDK2 kinase, activity in a biological sample is useful for a variety of
purposes that are known to one of skill in the art. Examples of such purposes include, but
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conpound of the present invention, or a conmposition conprising said
conpound. [00268] According to another enbodi nent, the invention relates to
a nmethod of inhibiting ERK2, AKT3, GSK3, p70s6k, PDK1l, Aurora-2, (R#h-200RC,
SYK, ZAP70, JNK3, JAK3, TEC, LCK, FLT3, and/or CDK2 kinase activity. in a
patient conprdsi-ng-t-he step of admnistering to said patient _a conpound of
the present invention, or a conposition conprising said conpound. [00269]
Accor di ng tac Beidinied te blinsditrapsfosion.peganrieasplantatiopr Wolodissl specimeh sidrager
treating or,li8ss éa@gss%?g_e severity of an ERK2-nedi at ed di sease or condition
in a patient conprising the step of admnistering to said patient a.
conposi t i on08267r diAngtherembveiment ef thetprdsent diventivn. refa®d 27 netHod of Bibibiting

"ERK- nedi at ed._di.sease”, or ."condition",, as -used \%ﬁl[ﬂei.n means any . di sease or
other del etBPPRJEIAEXHEVEY ¥he PHHERhSEpprisiag thestop Rl AAM{tisteme fo said ppent a

Accor di ngl Yoonipaehd\sihetiroRet ARettion! oﬁ%n@ﬁﬁﬁ&fﬁoﬂﬁiﬁﬁ@%bﬁ%&rﬁb@d‘?s_ to treating
or lessening the severity of one or nore diseases I'n which ERK is known to
play a rol e[%[uiﬁ%ci Areosding to anogher pmbediment; the inventiom reletea tes method ofret hod of

treating or; l.esseri S [ | gease oLglit d cted from
cancer, st rlghlg,ﬁﬁlg:ﬁa eté@h@%@b‘%@é@%?,ﬁ @aﬁgﬁgﬁ%&?&%s@g@eﬁ& 7ﬁcl udi ng
car di omegal WK3AIAKR,) TRG, ICKIIF a3s end/eCOEKZ kihase metdvisy, in bipafidnt dBpias@s the
aut oi nmune _di seases, atherogclerosis, restenosis, psoriasis, allergic

di sorders i%%&ﬁ‘ﬁﬁ“%&“ﬁﬁ%?m PRiSrhARIRPBAY of {8 Prsen javantion, 86% der s and

hor mone- r el @hdsibP@ATARIngWHRABinpoddl, d Method conprises adm nistering to a
patient in neéd thereof a conposition according to the present invention.

[00271] Acd802i%hg fecosding treanotheh oatbediment, thy mventinaovidesaanethahforel ates to a
met hod of | . . var V... Cer Vi rost at e,
testi's, ger ol omisdhufiffie bl S askuct AP LE ARk B By Y biteo?

neur obl ast awegprisihg thectep of kdministerirgtto sdapitikarecomposifign acpidigg wihel car ci noma,
| arge cell carci.nomg, small cell carcinoma, |ung adenocarcinonma, bone,

col on, ade@?ﬁ&?“ﬁ%‘?’fﬁ?’_bas, adenocar ci noma, thyroid, follicular carcinong,
undi fferentfpas7y CEECEAR BRKAAR AL BieARE dt " RERIonS OB b ein ﬂ%&ﬁ@ﬂg&,
sarcoma, bl adder carcinoma, liver carcinoma and biliary passages, kidney
car ci noma, disgaseq othendedgerous condition in which ERK is kneyw| to pteydirslss der s, | ynphoi d

di q | i . | . . ; i,
ongue. " o RISy, Snorh cobiofifhent of B Sy fidlnioh AR, RRAKREor (lelthd 11 P
rectum  brihe sevadiist of et drahore disesses inswistleBRK dvichowentls @haya role0 @pecificalmot her

enbodi nent ti:xel ates. to a majt hod of rgatt ing mel.anonm, breast c ncﬁer,
e present invention relates to a method of treating or lessening the severity of a disease

or condition selected from cancer, stroke, diabetes, hepatomegaly, cardiovascular disease
including cardiomegaly, Alzheimer’s disease, cystic fibrosis, viral disease, autoimmune

* diseases, atherosclerosis, restenosis, psotiasis, allergic disorders including asthma,
inflammation, neurological disorders and hormone-related diseases, wherein said method
comprises administering to a patient in need thereof a composition according to the
present invention.
[00271]  According to another embodiment, the present invention relates to a method
of treating a cancer selected from breast, ovary, cervix, prostate, testis, genitoutinary
tract, esophagus, larynx, glioblastoma, neuroblastoma, stomach, skin, keratoacanthoma,
lung, epidermoid carcinoma, large cell carcinoma, small cell carcinoma, lung
adenocarcinoma, bone, colon, adenoma, pancreas, adenocarcinoma, thyroid, follicular
carcinoma, undifferentiated carcinoma, papillary carcinoma, seminoma, melanoma,

sarcoma, bladder carcinoma, liver carcinoma and biliary passages, kidney carcinoma,

.09..



col on cancer, or pancreatic cancer in a patient in need thereof. . [00273]
The term "AKT- nedi at ed di sease"” or "condition", as used herein nmeans any

di sease or other deleterious condition in which AKT is known to pl 83-Fab200¢.
Accordi ngly, another enbodi nent of the present invention relates to treating
or | essening..the.severity of one or nore diseases in which AKT is_known to
play a role. Specifically, the present invention relates to a nethod of
treating ormyeloglatisandprs, henpheicedisdrdersHalgklindcheiny cells, bacoadicaviignnd phegixed from

proliferatiyve disorders, cancer, and_neurodegenerativ dj sorders, wherein
said met hod@%}ﬂ%ﬂpi tongue, JaHt 1@?@?%8“’1‘1@“%?3%? e reptyim, e tofisiine: gt

conposi t | onbpErAEdkRel heviReyREQSeAlei@M@Nt i on. [00274] The term

" GSK3- nedi at ed_di sease"” or_"condition", as used herein nmeans any disease or

ot her del et B0F%}s Auiviier erappdimentiiplates toskmethed pfifaking welgnema,dreast cancer,

Accordi ngly | el 'y ntion relates to treating
or | esseni ncaol@r?ﬁaé@%%% ri tgddgﬁg%cﬁginoérﬁﬁnlg&gﬁ?ﬁ@e%%%i n which GSK3 is known to
play a rol ef003#Hci fThe sy AKE-nediatedsisehsel’ ar'ennditon™ & wbéherein racafeityod of

treating or .l esseni t.he .severity of [ S or cqndition selected from
aut oi mmune s QtﬂgﬂeIFWPPm@G%? nblwgégéi&a ’ﬁiﬂ‘é"i’%ﬁ’cﬁqf%ar‘lﬁsorder, a
psychi at ri cA8ioz@ihgle) anofibPhRS Emetidf HRPrRGR Hhveniinelae o trbAHQRP IR nin

neur ol ogi cal or neurodegenerative disorder, a spinal cord injury, gsauc'oma,
bal dness, othegevesisy efions asmonesliscases émwhichindeTeis fnesan 1 plex wede. cal

adm ni steri : ' | : ' | to the
resent 1 nvnEraat gl Etiald «LERRn AP iERye e CAIRRR U] BlAT P Bule 1

i nventi on redcndision ecletaddtdno proliferatierdistdeny) camcer], arbenrotggddermtiseverity of a
di sease or condition selected fromallerqgy,. asthma, . djabetes, Al.zheiner's
di sease, Huﬁ‘f‘?rﬂ 0 e§ena§a§t£51§ P%@F‘RP?%BW%S&W&%&%P&%P L0e ‘gﬁ’ﬁ i%fed
denenti a, aw@dsmaﬂia&c,{@ﬁgetbqheI&@g@mﬁgﬁioﬁALS, Lou CGehrig's disease),
multiple sclerosis (M) i Nj ug%ﬂdue to head trauma, schizophrenia,

1 a‘n - n N . 7 .
anxi ety, bi B8PH diTdefegar GSK glisease’sefi " pruditionr (psawedlasreip MERRE 2njer ve
I njury, myogaldi i Df ] s i : aucona,
attention d(gl |ag¢?£%#és}g%%%b%§,ﬁmggg%§§ﬁgﬁs 1%1‘6}3):%@1;% | saorr0 er,
r eper f usi onAcaxrdieglyanother akimdiment af e pgeentdnahtior dites totredimigodn Esepingher ei n

said nethod, -93- | - Feb- 2007 conpris m ni steri to.a patjent in need
Cher eof o cURBUAY Bone RenBPaLEntes thyLiE Do RSBets: H1s sRaBray 00276
According t G praRéf hfiehtRsh SRR mﬂmdtohﬁee{mg bPRssehink e sréﬂraﬁg of a HisweAt i on.
relates to treating or |essening the severity of stroke. [00277] According

to anot her ereonditipe selesteddenmprampimmene diseaseoen Bflampatopy disease, a metabolic
disorder, a psychiatric disorder, diabetes, an angiogenic disorder, tauopothy, a

neurological or neurodegenerative disorder, a spinal cord injury, glaucoma, baldness, or a
cardiovascular disease wherein said method comprises administering to a patient in need
thereof a composition according to the present invention.

[00275] According to another embodiment, the present invention relates to a method
for treating or lessening the severity of a disease or condition selected from allergy,
asthma, diabetes, Alzheimer’s disease, Huntington’s t:iisease, Parkinson’s disease, AIDS-
associated dementia, amyotrophic lateral sclerosis (ALS, Lou Gebrig’s disease), multiple
sclerosis (MS), an injury due to bead trauma, schizophrenia, anxiety, bipolar disorder,
tauopothy, a spinal cord or peripheral nerve injury, myoca;dial infarction, cardiomyocyte
hypertrophy, glaucoma, attention deficit disorder (ADD), depression, a sleep disorder,

reperfusion/ischemia, stroke, an angiogenic disorder, or baldness, wherein said method
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i nvention relates to treating or |essening the severity of a

neur odegener ati ve or neurol ogi cal disorder. [00278] Another aspect of the
present invention relates to a nethod of decreasing spermnotility2-irebs2007
mal e patient conprising admnistering to said patient a conpound of the
present inventdan.at..conposition thereof. [00279] The term ' p70S6K- nedi at ed
condition" or "disease", as used herein, neans any di sease or ot her

del et er i ous compdiesiadministenivgitc h ppidEBkneed tHereofin compquind pf therppdsent ifveatiod er m
"p70S6K- rrediof ed cq_gdi e} or "disease" al so nmeans those di seases or

condi ti ons A PEFEIFEH at ed by treatnment with a p70S6K i nhibitor.

Accor di ngl y [00276] heAcsurtiagtoembleatd bBoRMEROME mefoadf tiRpréeh@hesmtib® treating
or | essening . the severity of one or nore diseases in which p70S6K i s known

: Y. . )
to play a rd¢iaes jeaiing eglessgning the sevegibeefistrokfivent i on rel ates to a nmethod of

treating or pEAOPN! Abedriiy RAVEMHE YroRlred llbSAASR, B nE AR drk el cCLEd T1OM

proliferative disor as cancer and tuberous scle S, Wwherein said
met hod conprinvsatoraxtintesite treating g kesgpatnigdh seiverity efalnturedegaferaiveonposi t i on
according tq thg) 'CE-L@SGHt i nvention. [00280] The term "PDKI - nedi at ed
condition" SFPHELALIENCT s used herein, neans any disease or ot her

del et eri ous [60276] t | Afothék AHcELE tRfesdnd invBRWA rtlatePtcdmethb@bedecdfing €r M
"PDKI - medi at ed conditi on" or "disease" al so neans those di seases or

condi ti ons EHEM Beidity i 3 Bglepationt pymprising sdsppisigring tosajdmeatientgropippwnd of
Accordingly | present invention relates to
treating or@@gggﬁﬁnéa@gggev rolsitﬁ)ilmo ?%)r];'e or nore diseases in which PDKI is
known to pl 4902991 ol Ehe Bpe EpT0S6EIthediatedengitios ot "disaasettas asedheteit, eseato a

met hod of treating or lessening the.severit di,seas r condi tion '
sel ected frd 515?%? R %t#narttﬁgzv;naﬁ%%qngﬁo&m &W‘ﬁ’zﬁ%@%ﬁ@e‘"“g? 8‘@1’3 S 't ® ovari an
cancer, wherg@mt'pIosek-aRted condtidi i oo ¢8iscddn doTh@h hsdiRakdsaRtondiidged

t hereof a conposition according to the%%r esent invention. [00281] The term
"Tec fanily Hapsaligdated iy deatmgaigyith e B7ASOKJnkipiter: Acgardingle anth&i n ~ neans any
di sease or : ' AN ' s s Al ‘y,:lg-ﬂm e known
-94 1 02- Fé%%g%lgﬂﬁt%ttﬁg@&gt@g e?h,gggtgér%i%gga‘lﬁorgﬁ%?ﬂeﬁhgﬁ%o I “ment eo t he
present i nvemmré diseased iatvddch py056K a8 knogvndo playagelni Specifivally dhepiesant of one or
nore di seases in which Tee fam jnases is nown.to.play a role..

Speci 11 car b yvepien e an & S or et Eounthe ARtk 81 P oh Boniion,

| esseni ng t ReeqeyBbmtproldbratvellisRass, soth Satkct bAXub&bGOIcREos, ot saidmune,

i nflammatory, ~proliferative, and hyperprolijiferative diseases and
i munol ogi c 2GR AITIPHESRIEN eI patient in need thereof a composition according to the

. present invention.

[00280] K The term “PDKI-mediated condition” or "disease", as used herein, means any
disease or other deleterious condition in which PDK1 is known to play arole. The term
"PDK 1-mediated condition” or "disease" also means those diseases or conditions that are
alleviated by treatment with a PDK1 inhibitor. Accordingly, another embodiment of the
present invention relates to treating or lessening the severity of one or more diseases in
which PDK1 is known to play a role. Specifically, the present invention relates to a
method of treating or lessening the severity of a disease or condition selected from
proliferative disorders, and pancreatic, prostate, or ovarian cancer, wherein said method
comprises administering a patient in need thereof a composition according to the present
invention.

[00281] The term “Tec family tyrosine kinases-medijated condition”, as used herein

means any disease or other deleterious condition in which Tec family kinases are known
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i ncl udirng rejection of transplanted organs or tissues and Acquired

| mmunodeficiency -Syndrone (AIDS), wherein said nethod conprises

adm nistering to a patient in need thereof a conposition of the present

i nvention. [00282] For exanple, diseases and conditions associ at ed03uFebr26@t
famly tyrosine Kkinases include diseases of the respiratory tract

i ncl udi ng, w.thout.-l.dimtation, reversible obstructive ai.rways..diseases

i ncl udi ng asthma, such as bronchial, allergic, intrinsic, extrinsic and
dust ast hrmato play & reled Arzcro;dl@alﬁroaﬁoﬂwmmbqﬂmrépéﬂ@ peesent mep@orgrelat%stte ast hma

ai rways hyp i d
condi 11 ons. ERBERIASEPEE Sy Br hPBible den U LT AR RNIL
condi tions &hewmtdgay sede. b&pecﬁnﬂlsaﬂwqmsent jnfentibercivsdd a methosl ofesehtingne,

includingauter nitis algl at f ith‘_nlt s _and Qh onic rhinitis
el udi ng. + ehehiethe vty etk o breed Pob drlatmitife Solnfiaty o
rhinitis si qeif@ntve aﬁdwpeﬁném@aﬁmwagb% Aind TRARAAGEEIy ik ddtéd EsdaBG! Udi Ng

croupous, fibrinous and ‘pseudonenbranous rhinitis and’ scrofoulous rhinitis,
seasonal r mqmchmgrejqthm@ﬁ tepgsplavited erzans 9 tisswewandisauired dspmunndelisiensynot or

rhinitis, er&%?@?t%&g{n Sgldl}léiﬂ'gilulu %L?%ﬁﬂstgﬁg gnitlerft npﬁé%'dd lung and

|d|opath|c | pneunoni a es and conditions
associ at ed mh&énfieo@esiudnyoﬂthsmsen&nkemses include di seases of t he bone

and joints incl udi 0 limt t on, ann fo tLon rhe mat oi d
Tt sS SBRE fen s huenl ot omions BAprHed tran Ta Lo akigg
spondylitis Im%é%ﬁhéi&de%&faéé%f ﬂk%es@ﬁﬁkoﬁﬂiéc?ﬁc}%dﬂgsﬁﬁﬁﬁi hmﬁﬁtﬁtﬁﬂev&rsﬂﬂ& ease,

Sjogren's &gn rome, and system c sclerosis 284] Furt her di seases and
condi ti ons K8YBistye @W%Stdkﬁeﬂsetmﬂhlddnlgwsmwphes Wepreiapbgllergig finfeesieli seases and

di sorders Of fn%c Ft’igust'a&%%\]. act ‘é Hd%{efattéséég%ncfo(g%ia?éis&ma system ¢

scl erosi s, er mat | er eczenat ous
dermatitis, mhmh}lpeeraspomﬁemﬂlahd bronhlmukleﬁddltlmalldt,sefﬁmmnﬂlcgndmomul | ous

Penphi d | t litid
crythenns.  CUDHAEIG s drt hEsisiatntng: i HpRunc hhmBasaRY ver nal
conj unct i vi tffammAon®f teahsad @héus MERBARL, idMditd RO/ hBlitReARSSc,aRdpEeNndi t i ons

associated with Tee fam |y tyrosine kinases include diseases and di sorders
of the gast einitis end ehranic ghiaisis includingurbivitip casosd bynertrophig thipiin hiniie| i ac

di sease, g)ﬁfd&/érn't% rhiffft IS1AOPAHA chi tgqﬁédéc%m%ﬂltoga{ heh&,ram%ﬁ}ﬁﬂ% fﬁéfu

pancreatiti i sease, f'Cerative co gl | ergi es
whi ch have efdupotiss ﬁbnmtaﬁd pseammémbrgmzs ridnigs amd :g:mimﬂeus rhimtm sﬂasorahd eczena.

[ 00286] Furt er dl and conditiqns .associ at Wi t yrosi ne
ki nases i nélfie lgg%geggosgﬂyyg V§S°8:f°?‘3't] g mﬁ%‘?&&é é%mg stenm c
di sease, | n%dg%ﬁgelated diseases, fibroid lung and 1d10pat1uc interstitial pneumonia.

[00283] .Further diseases and conditions associated with Tec family tyrosine kinases

include diseases of the bone and joints including, without limitation, (pannus formation
in) theumatoid arthritis, seronegative spondyloarthropathis (including ankylosing
spondylitis, psoriatic arthritis and Reiter’s discase), Behcet’s disease, Sjogren’s
syndrome, and systernic sclerosis.

[00284] Further diseases and conditions associated with Tec family tyrosine kinases
include diseases and disorders of the skin, including, without limitation, psoriasis,
systemic sclerosis, atopical dermatitis, contact dermatitis and other eczematous
dermatitis, seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus,
epidermolysis bullosa, urticaria, angiodermas, vasculitides, erythemas, cutaneous

eosinophilias, uveitis, Alopecia, areata and vernal conjunctivitis.
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w thout limation, nmultiple sclerosis, artherosclerosis, acquired

I mmunodefi ci ency syndrone (AIDS), |upus erythematosus, system c | upus

eryt hemat osus, Hashinoto's thyroiditis, nyasthenia gravis, type | OgiF&b&OQE,
nephrotic syndrone, eosinophilia fascitis, hyper IgE syndrone, ‘| epromatous
| eprosy, sezary.syndrone and idiopathic thronbocytopeni a pU.PHLGu ..
restenosis foll owi ng angi opl asty, tunours.(for exanple |eukem a,

| ynphoras) , [M285kr oddditieonsd discasesrad somditeris@sdoniated veth/Tdedemily tywesing 00287]

Further dis . o | L SOCj with.Tee fam|v. tyrqgsi ne kinases
I ncl ude all gg’?‘%?f &;ﬂgc}ee‘@{llgsoe% aﬁcﬁ‘n@iﬁﬁg?rgaf @i\%\%?%rgﬁ}tespf‘ﬁﬁfﬂﬁﬁrﬁh’?ém%ﬁ’ﬁgoﬁnd chronic
al lograft liejitaton, Gochiad diseabe) grobiitis, xstrnvphitic ighafosaaitisphbsidtyidsiski dney, heart,
liver, lung, bone row, .. skin _and cornea; a%g chronic graft versus host

di sease. [ 0BZMsEgatitinCrghnis Aigeass, ugsertive Folitisplogr-welpted allesgiepWhich heve affpetst i on

relates to %ﬂ@éﬂgﬁm@&utgélg_q}ﬂgf‘ﬁl@fhiﬁiﬁ§§‘ﬁ%%&he severity of one or nore of
t he di seases or conditrons  associated with Tee fanily tyrosine kinases, as
recited abol286herBirtherdisensessmnt oondiganypssosieted st Tecfamily tygosine kinagest i ent i n

need t hereof osition rdin o _t.he resent .ipvention.. [ 00289] The
term " Aur or éqcﬂ%ad%?léﬁ?ggalsﬁsg%%&adg&g’r%?- soité?rhﬁsﬁlg? %fdes#gtg ¢ di???sedmgﬁ" *or ot her
del et er i ous withoet linhiatiom inulii e fdd@odis) arthdroeerasis, Atguaedid@mddefigienalyei n ki nase
is known to play a role. Accordingly, another enbodi ment of the present

i nvent i on r &yigrgae (4D, lupys cryghematows, ¥R luphs, wuthemptosnsoHashipaolgs nor e

di seases in s ' G : Cd i ke ; pr esent
I nvention re%?lgigsﬁg{}%ﬁ%ﬁah%gﬁm{e ?glzﬂ) imﬁ%ylg s @s@g%ﬁﬁg’ éotgir?ga@é%gars %195 of a

di sease or bppatilgh syndsehes depeeindiousienredvasesany, syhdrotee andidiapathic cancer sel ect ed
from col on,

br east stric.ovarian, .cervical . .|u renal,, prostate,
| ohonn. " n P ERRorBRR Polrfira, PERROR o iRk sf Gontany ety tror bEfHibe
82- Feb- 2007leuk&ﬁQQQf}npﬁnfmhi)emlﬁﬁﬁﬂ&Tosi@Iqnﬂh?st@ﬁie_ihqﬁs etytheptosen rel ﬁt es to t][le
ISI’UptIOI’] foslLs . O cancer cel],s In apatlent CcO r-sing t, e step (0]
adm ni steri ﬁéjug] S ‘Hﬁlﬁ'éfhﬁ%fﬁfs apde %ﬁ&ssoelﬁteﬁwémp?eé%gﬁy tRRsiesiRAse -

conposi t i O”iﬁch%%ﬁégraitﬁ’ﬁe&%%h é&ﬁ%@fﬁ?%ﬂﬁoﬁt‘ﬁﬂﬂ%ﬁﬁﬂ%ﬁu@Q}?@Q&r&ﬁ@%ﬂo&ﬁlﬁ present

invention relates to a tho reating essening the severity of a
cancer in argestion fellovdngfdr skample irensplagtation of lddmayulkrartnlives lues bonepawdi, cancer

cells by inhi.biting Aurora-1. AULQra-2 d/or Aurora-3 wth a conmpound of
t he present .%ﬂ%‘?ﬁ?%%a’@?éggﬂ?}gﬁ#tiv %u§ﬂ%s?§18?a_se.[ 00292] The term
" ROCK- medi a{@288pndAtdogding @ anothesamtsimimerd, theipresenb Rivention refeiein & a matiodli sease

| or other deleterious conditjon in wiich ROCK itieknovvn to play a role. The

of treating or lessening the severity of one or more of the diseases or conditions
associated with Tec family tyrosine kinases, as recited above, wherein said method
comprises administering to a patient in need thereof a composition according to the
present invention, -

[00289] The term “Aurora-mediated disease”, as used herein, nieans any disease or
other deleterious condition or disease in which an Aurora family protein kinase is known
to play arole. Accordingly, another embodiment of the present invention relates to
treating or lessening the severity of one or more diseases in which Aurora is knownto
play arole. Specifically, the present invention relates to a method of treating or lessening
the severity of a disease or condition selected from melanoma, leukemia, or a cancer
selected from colon, breast, gastric, ovarian, cervical, lung, CNS, renal, prostate,

lymphoma, neuroblastoma, pancreatic, leukemia and bladder.
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term "ROCK- medi ated condition"” or "disease" al so neans those di seases or
conditions that are alleviated by treatnment with a ROCK inhibitor.

Accor di ngly, another enbodi ment of the present invention relates t®-Feled@ihg
or | essening the severity of one or nore diseases in which ROCK is known to
play a role. Specifically, the present invention relates to a nmethod of

reating of EBBE"! RlohlsBaY S thd bl B hRSdSE 210 GOATRELSN e SELECHRT Trom

hypertensio i na pectoris,

peri pheral chtcetibedlsima pnhmqrcdmpnsnlig’ thesiep bEadministering &NQRY patishd sdohPdeAET OSi S,
spasm reti ?guoat hg I nfl.ammat ory di sqrdefs, autoi mmune disorders, AlDS, and
ost eopor osi &t 1e 10 IRVeSL PR G Opgsip fé€es adnministering to a patient in

need t her eoffogRoEPNPABIdAiIAL to HORRF ahmﬁa&ntth@ REGE ﬁi%nﬁdﬁ\eaaiegmmm% 93] The
terns "SRC -nedi ated di sease" or "SRC -ned |a?ed condition”, as used herein

mean any di $éHelingor insseaingdbe wmtlv@ﬁsCmnﬂntalp@hentmomsmglﬁﬂ@lepsf known to
play a rol P - a » SRC 5 nedi ated condition”
al so nean t%smyﬁﬁgﬁggg é)g ﬂgr%a%%ﬁ%l?%ggﬁ ﬁ%ig;oaa— ‘?lgo‘rlaa% 3898 FPEat ment
with a SRC IMMIdnohmbun@aﬁxhe ghregtglt mventRiﬁQir betipeidmadherestt of the present

I nvention r trea ening fhe severity of qne or nmore

di seases i n%@gﬁ %@ tk@ ‘i twef’er digcass’ rasuggd Rerein.ageans esent

i nvention r%hﬁ&@édséerahémiem&maé c&nﬁﬁﬁah'n‘i‘@hﬁh ﬂwﬁm%tt@@ggﬁ\f@m' e Of @

di sease or condition selected fromh ercal cerma> osteopo
ost eoart hri s, "R@GBenedigipdpongition’ or ‘tdissatelrelso megi® thoselsineasesot coatlitions, and

h
moneed t horRbe AMEARELBy PEARSRIPAREER B PRS- DhEbRART B on” [ D0204]

on according t
The term " S¥fbodicieat cﬁ“dh@lpmmsm%miron tEIs wwactatieol lessarng the Beverigsofvne o
herei n, means any disea ehgé 8 hey del et r|ou CS ondi, t|on i n which SYK
protein ki n3WEe fliseasgs g 3 gy} Q@@P%@&B dicRgFically e Rt nhodi nent  of
the present 1ﬂ\i&ﬂﬂ’6ﬁﬂeﬁfbsrt@h§$eﬁ§3d of&gatﬁ% ofF ﬁa@se@ﬁl%?he k@eﬁtﬁr%ﬁﬁ HﬁgasQBr ¢RdieRi Ng the
severity of one or nore diseases in I's knowmn to play a role.
Speci fical | yelecztmfrpmélyemensmwngm@peqt@riSac@@bromsaﬂmonwnon, asthendt i ng or
| esseni ng f | h: GO m an allergic
di sorders, &E@h%?a‘i%fr&l%tlo% dl%%ﬁ&je %g%ﬁn%'rﬁsbé@l g%{c%.f Qﬂ?éoesl:ﬁfb&t%ds fg&gat ient in need
t hereof a cmnmpathy,miﬂmﬂﬁmﬁjn digrdeds, aﬁhmmumﬁﬁdarmmm;mdosteﬁﬁﬁ‘eﬁi Accor di ng

t o anot her enbodi rre the present Jinvention rel ates t hod
treating or W c@ﬂ@ prises pdmig Swgggmp"rt‘r‘?n%ﬂnﬁ’&?cf%?ﬁm' cc}?&lé’amf)ﬁereof

wher ei n sai qccoﬁﬁ@mhg?fé@éﬂtﬁﬁémﬁﬂm nistering to a patient in need thereof a
conposi tion accordin the present invention. As used herein, the term

"ast hma" i nd00283k bThmf@rm%l [SRGyinegiaggdedisease” or “SRC -mediated condition”, as used
herein mean any disease or other deleterious condition in which SRC is known to play a

role. The terms “SRC -mediated disease” or “SRC -mediated condition™ also mean those
diseases or conditions that are alleviated by treatment with a SRC inhibitor. Accordingly,
another embodiment of the present invention relates to treating or lesscning the severity
of one or more diseases in which SRC is known to play a role. Specifically, the present
invention relates to a method of treating or lessening the severity of a disease or condition
selected from hypercalcemia, osteoporosis, osteoarthritis, cancer, symptomatic treatment
of bone metastasis, and Paget's disease, wherein said method comprises administering to a
patient in need thereof a composition according to the present invention.

[00294] The term "SYK-mediated disease” or “SYK-mediated condition”, as used
hetein, means any disease or other deleterious condition in which SYK protein kinase is

known to play a role. Accordingly, another embodiment of the present invention relates
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intrinsic, extrinsic and dust asthma, particularly chronic or inveterate
asthma (e.g. late asthnma airways hyper-responsi veness) and bronchitis.

[ 00296] The term "ZAP70- nedi ated condition", as used herein means Rakeb-2007
di sease or other deleterious condition in which ZAP70 is known to play a
rol e. Accordingly.,...anot her enbodi nent of the present invention.relates to
treating or |lessening the severity of one or nore diseases in which ZAP70
i s known t otqiregiingox lesseningheceyaritapf gne or morpdissneestin whithd¥¥XK irknowhates to a

met hod of t i A i . [ i r condit.i on

sel ected fr gﬁ?éﬁ@ g’l ﬁ%%“%@ﬁfﬁ??g‘ﬁ%% glﬁgl?{%ﬁlrr%%egé)rag?%éggﬁtgﬁﬁ%gﬁ YOI ¥ erative
di seases, tredevenityiofd digéasadd opndition seflexteddie ais aliergividizorlers, #aédineidhod
conprises adnjni,steri.n 0, .a patient_ in need thereof a conposit.ion

accor di ng tquhHg cﬁi“B’é‘%"gtaﬁﬁn’rWéW;“%?l.aPf@(‘)‘?@'ﬂ“&@’éﬁ"ﬁ? FRPRSIURAEERENG Hhodi nent ,
the present tHepybhtientighates to a method of treating or I|essening the

severity of a disease or condition selected fromrejection of transplanted
organs or t[0928¥s, Agserdingie anethennsthotinedns ikgpresentiingension s¢1me) (o sandtbert af t

rejection i ' j Li. 13 ' X ] L.on | ogr af.t
rejection fgf %ﬁ%}‘gg’f ]fe%gre hﬁgyfnsﬁ?égt% ?Ea:!hsg%?aalﬁt% gjftal %rﬁ ug'fle%ai ﬁée(’&’, "@if’%&al?tqj%dl iver,
| ung, bone methodwomphses adnthistaringea n patieait inaleedthetzof)s edrhpositichuscdadiag tadi sease. .
[002981 Accqrdi ng to another enbodinent, the present invention relates to a
et hod  of - PP ERNPE SbHEASOEHe T et e T T e G, e | ons
charact eri safifdic, extihiie BRP&sOiiRha, PR cRIAFALLDME YF inVEiER-ARthmd B! 1M N9 acute
rhinitis, allergic, atrophic thinitis and chronic rhinitis including
rhinitis casdmaairtgysdypergpsponsiveness) apdbroneliitii.tis purulenta, rhinitis sicca
and rhiniti i C ; r0i Nkt s, | i
fibrinous a@ﬁ%@eu%ﬁ?%@%ﬁ%ﬁ??@m&a}# ’sagr%%"lf%hﬁe}%ﬁgﬂgﬁ a??&?lﬂ g%‘ggléasonal
- 98 02- Feb- 2herdelstétious tonditioncih twhidhgZ ART0NE khowmnrrplasarold) ccoaliegly, and
vasonotor rhinjtis,. iiiarcoi dosis, farnmer's lung and related diseases, fibroid
ung and i dFRER RREOSAIEEY Q] Prsfenl RECTHOR Fel21o] BOSBAE FIBHPRIPABS6'HRbt her
enbodi ment, of {R d%ﬁﬁ@&fsea}sés\&ﬁ gﬁrﬁ&rzmoqg RfowProfhIaed ,{ca&d hSp@éiﬁEil@?ﬂw!e'ib&s_éHt

a J

| essening the severity o i sease or condition of the bone and joints

i ncl udi ng ( paeetion relefeia & Bathpd pf wepsinger lspwgniag therseverdy obedigease;ar qopgdition

spondyl oart thi in di i QEM[ I .S iatlc.arthritis
and Reiter'’ gerl I seﬁgésré)a?tggélﬁ!é%f inglq"" ls%ggélﬁgrjagg?en QJP éﬂy?%lrf%%rr@é ‘géﬁ% g’yst em c
scl erosis. piliaginofapiaiiginrdided diseaies ewhepsit ol mettiod coinprigssadmittisterimgdat i on
relates to a net hod gf treating or | essening.the severity of a disease or

condi ti on of PeigEt ingerd therrof § APTRPPSTLOR;ACERY gWWPP%?F?T{SH}VGB’é‘é’ri asis, systemc
sclerosis, pjepyIcal ALSFIRY folahStheC@iiodfhenfl Shd Brbdehnt Mvertiofl ralhidto Haame@t OUS

dermatitis, seborrhoetic dermatitis, Lichen planus, Penphigus, .
of treating or lessening the severity of a disease or condition selected from rejection of

transplanted organs or tissues, Acquired Immunodeficiency Syndrome (AIDS), allograft
rejection including, without limitation, acute and chronic allograft rejection following for
example transplantation of kidney, heart, liver, lung, bone marrow, skin and cornea; and
chronic graft versus host disease..

[00298]  According to another embodiment, the present invention relates to a method
of treating or lessening the severity of a disease or conditions characterised by
inflammation of the nasal mucus membrane, including acute rhinitis, allergic, atrophic
thinitis and chronic rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis
purulenta, thinitis sicca and rhinitis medicamentosa; membranous thinitis including

croupous, fibtinous and pseudomembranous rhinitis and scrofoulous rhinitis, seasonal
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bul | ous Penphi gus, epidernolysis bullosa, urticaria, angi odennas,

vascul itides, erythemas, cutaneous eosinophilias, uveitis, Al opecia, areata
and vernal conjunctivitis. [00301] According to another enbodi nen@2-Fetne007
present invention relates to a nethod of treating or |essening the severity
of a disease,ot..condi.tion of the gastrointestinal tract,..lLicluding, w thout
limtation, Coeliac disease, proctitis, eosinophilic gastro-enteritis,

mast ocyt osi shinifiainchudiigirhiniis n€rvobn(hey tiver) and yasumoter giinitie, sabidokis,, farmer’s

food-related allergies.which_ . have effects rennte fromthe gut, e.g.

mi graine, r ﬁiaP‘??%&?fgd‘%e@%eén%bm?jdﬁ%ﬁ]yaﬁB% ﬂﬂtaﬁ%%%a&;ﬂ’ﬁ@m?m he present

i nvention rpjeaosss tAccdrdii th@fothér enitR@inhdnel IR predeREin GRitiog rdles AMBEthéd Of a
di sease or condition selected fromumultiple sclerosis, artherosclerosis,

acqui red i nRLMNIBE Pricesaring Rerayesite of adissye of qopdition pl/tha bars angjsints systenic

| upus, eryt A—%&B a0 O | Ginkilis : | | .ype |

di abet es, ng‘%m@ﬁgaﬁ’sﬂﬁ n robﬁga{lg%%e%%%[ﬁﬁ I a PSZ’SS %@?%{‘Of@ﬁg“?ﬁ%@@?ﬁ’égom

| epr omat ous (in¢leding snkylasmgapyndylitis| peoniatia acthiiith and Refterds dikgase)pBehcetpeni a
purpura, restenosi.s fqllow n angi opl.as .funours (for exanple | eukem a,

| ynphomas) , ?a_tsﬁgl?%rﬁr_f %?56’3}'"5’?3’ﬁﬂ@gyﬂ?&l‘é?ﬁ&%@?'upus erythemat osus. [00303] The
term " FLT3- noodoayt edactofBass anotBér dhfRdinel, thd priRafinvaiion #1aedemh Méthed her

del eterious condition in which a FLT3 fam |y kinase is known to play a role.

Accor di ngf ffeating et leeseniagwderaity obe diseree o wndition phihe skinoclugingt es t o
treating ork | . SEVar] : . Lse | .ch FLT3 is
nown 1o, pl 2 EER 0 on, phahfs Bllete HierRE ofpicHRfm i EARRR: bl T
met hod of t asbdthergczamai@s slemmaiiist seborsmxtc ddrynatitis, hictiers plases, Pempldgusdi t i on

selected fr henmat apoi et.i,c_di sorders, in particular, acute:-nyel,ogenous -99
02- Feb- 2007 PP Ep HERSARRISme i oG ymee et PRiotemnie CUE)  and acut e

| ynphocyt i C ety ctabédub LosiMbHRilRis veRis (A ISP dreG@¥RA verRial dfinblivtier i ng to a
patient in need thereof a conposition according to the present invention.
[00304] Thel®0SPHs “Accridingdp #peiferfmahogdupent, she preseRt ingentionaelatebion method | as
used herei ' £, B ' 0 Lol I n which
L i s known! PR pFMefthy BRSEy HFbEn hedl Y o bk PSR RARA

" LCK- nedi at egthwlongglwithan linalation, Greliac difeose poctittneasmophilicgastia-¢ntergist hat are

all eviated by treatment w.t.h L, i nhibitor. .Accordinal anot her
crbod ment BRSPRECHY BatARALES,SRbT S shar sty copEaBR i rEBR PRl ¢ e
severity of hgnrefRtts Miide foHans 8%, 6.5, iiatade, Hiats snddeemnat 0 play a role.
Speci ftcall t he present invention relates to a nmethod of treating or

| esseni ng tﬁm@%\/eriﬁflﬁfheéﬁmbo@li?@h% Presentdpyeation wiatesdp @ apepdrof Genting or

aut oi nmune, Eié.s%%]ﬂ%% e NGy 3P o bl BRSRL @@ﬁiﬂo‘ﬁjs@l%ﬂe f}mél%ﬁl_ﬁ Bis8igrosis! Neumat oi d

arthritis, an ukem a, “conpri si ng e step of admnistering to a patient
in artherosclerosis, acquired immunodeficiency syndrome (AIDS), lupus erythematosus,

systemic lupus, erythematosus, Hashimoto’s thyroiditis, myasthenia gravis, type I
diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous
leprosy, sezary syndrome and idiopathic thrombocytopenia purpura, restenosis following
angioplasty, tumours (for example lenkemia, lymphomas), artherosclerosis, and systemic
lupus erythematosus.

[00303] The term “FLT3-mediated disease”, as used herein means any disease or other
deleterious condition in which a FLT3 family kinase is known to play a role.
Accordingly, another embodiment of the present invention relates to treating or lessening
the severity of one or more diseases in which FLT3 is known to play a role. Specifically,
the present invention relates to a method of treating or lessening the severity of a disease

or condition selected from, hematopoietic disorders, in particular, acute-myelogenous
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need thereof a conmposition according to the present invention. [00305]
According to anot her enbodi nent, the invention provides a nethod for
treating or |essening the severity of a | NK-nedi ated di sease or cofdiKeb&®0Vn
a patient conprising,the step of admnistering to said patient a
conposition agcaLdiog to the present invention. [00306] .The.term....

"JNK- nedi at ed di sease"” or "condition", as used herein neans any disease or
ot her del et dmukeania (AMAJ]) dcuerpromysliocytit Idlikmis( APy vand taionte Lyayphacytiz leukemia

Accordi ngly ot her ., enhodi t of . the present invention relates to treating
or | esseni n&Afﬁng’ El&\?éﬁfﬁefgﬁ%]wws pisigRegloARs W‘MF?‘%‘ % s known to
play a rol ecompigion s6cirdivg to the PreRéf@RhtidgIvention relates to amethod of
treating or | essening the severity of a disease or_ condition selected from

i nf | ammat or Y004k asE termst S CHrnadiated slisgase’d or ‘F&3E-mediatedeondifien”, a3 wsed der s,
proliferatiye di sord : ' | ' I tive
di seases, éﬁcef 0 es??&r%tlasggéraegb Eﬁ% 8In+tﬁgér?%%tn%8§§si %hgﬁ?gglg?v 1gar lgtq{? g@igo

angi ogeni ¢ glayarroler The wrrgafiL.CRypabdted disease” wr SLCKypeligibdsonditiond aldo aean
hypertrophy, thronbin-indyced platelet, regation, a ondj tions
associ at ed W"?T\dlﬁ‘?aé%s_toéﬁ?n&ﬁmq'? t@%aﬁ?ﬁélﬁ%egggge ﬂ%\&%@@ﬂcﬁmh&m sai d
met hod conPrAce&aingdMndtint 8mbhdlinRt & tl%%r%%% inVéhtiBR Batb @ RfinPordQERRR) L1 0N

according to the present invention. [0C I nfl ammat ory di seases whi ch may
be treated B seyasityofnyeontwrodiseassssin whishd{tK isrknpwolteipley aisele. 8pesifivelly.| i i t ed

to, acute cl 131 S, ' LLES, ] |£8 Sy d adult

respirat ors i Sr%}étéé‘}egtﬁ?\lg%g%ts-a%ﬁﬁﬁgﬁ%ﬁg%@%@%%#‘) ﬁ{ygilf%’?lusﬁ%gdi seases
Yv_hi ch (rjray ber 1&cﬁﬂiﬁtioﬁiﬂe-,ll‘ac;tec}1 fi_em_canraiptimm*‘lr'1 ﬂan@digsdghé, suoil}ara_vaqanéth 'rajabh:iupiexlleﬂgwsl iek, are not
Imtead to, gloneryl gnepnritlsg,. rtheumaforad arthritjs,, systemc, | upus

er yt homat os AETSEIL DGR TR [EIKEBif COPE b HPRot edrilyisitig caprdent!

aut oi mmune  ga&stihérkdfS cofipBRAbR focofti Plo TR hiBseiGiMWnYibhC anem a, aut oi nmune

neut r openi a, thrombocytopenia, atopic dermatitis, chronic active hepatitis,

nyast heni a #0305k, Masbrding fe anethpegmidiment the mmerios Dyovidsaa mehosdar o

ul cerative bt ; | TNRSQLA:ASH S: di sease.
00300] DostPtie oottt albfHT & FREAEAARA nodl or BrBiton ¥ p BB 0 oCo
this i nventomprisimgethe siep obadmiatseringto saidwpatient s compositien paoongsto the
osteoarthritis and multiple nyelonma-related bone disorder. [00310]
Proliferati PESEIAWEREN. which may be treated by the compounds of this
invention i pgj3e6E. THélterdt! TNIQineliafBdi@ade® or RohdiBor™ 84 B8 RESH hekaw a,
chronic nyel ogenous | eukem a, netastatic nel anoma, Kaposi's sarconm,

nul tipl e mydiseasa onetiier deleterious condition in which JNK is known to play arole, :

-

Accordingly, another embodiment of the present invention relates to treating or lessening
the severity of one or more diseases in which JNK is known to play a role. Specifically,
the present invention relates to a method of treating or lessening the sevetity of a disease
or condition selected from inflammatory diseases, autoimmune diseases, destructive bone
disorders, proliferative disorders, cancer, infectious diseases, neurodegenerative diseases,
allergies, reperfusion/ischemia in stroke, heart attacks, angiogenic disorders, organ
hypoxia, vascular hyperplasia, cardiac hypertrophy, thrombin-induced platelet
aggregation, and conditions associated with prostaglandin endoperoxidase synthase-2,
wherein said method comprises administering to a patient in need thereof a composition
according to the present invention.

[00307] Inflammatory diseases which may be treated by the compounds of this
invention include, but are not limited to, acute pancreatitis, chronic pancreatitis, asthma,

allergies, and adult respiratory distress syndrome.
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HTLV-1 nedi ated tunorigenesis. [00311] Angi ogenic di sorders which may be
treated by the conpounds of this invention include solid tunors, ocular
neovascul i zation, infantile haemangi omas. [00312] Infectious di se63Fsb@H)Th
may be treated by the conpounds of this invention include, but are not
limted to, sepsis, septic shock, and Shigellosis. [00313] Viral diseases
whi ch may be treated by the conpounds of this invention include, but are
not |imit 0308 adweimmspediseases Vhirk may bp treated by ik nombeysas pfthis A, hepatitis
B and he LN eel A 4].

Neur odegeﬁggg{tﬁb@g%ng’;ggggfg %\?E%Q%@Q%g%%%ﬁéﬂ&ﬂ by e@‘ﬁ%&%g bﬁds of this

i nvent i on dystemicdepustanythematosus; sclerodetipal chonicAhgrbigithpGraveslidkese, Par ki nson' s

di sease, otrophic.lateral sclerosi S), epilepsy, seizures,,

Hunt i ngt ona%i%{i%@g%@tﬁ é‘ﬁﬁfg?si’ gptomwﬁqe%’% ,an‘?rgle’_t?é‘?ﬂ%mé\‘i_ﬁ neFABFagi ng
stroke,  cehepihabytbfeing BlopR defmdiii] AHGHE AN hipafitis, WRBRSRa ol MEWBR.

apopt osi s-driven neurodegenerative di sease, caused by traunatic njury,
acut e hypoklezosis, inflawmatory bovyel disenase: wlcerativeoobisis, Eirelyn’s {ise8d, Fporikisis, or

t er nf TNK- r%gﬁ '- se" or "condition" also includes

I schem al r pe?%'ﬁg?t??\é?% stroke, heart attacks, nyocardial ischem a, organ
hypoxi a, 06319} aDebinptivpbasidisordsay whiak may pe ttatepbythe Rempiinds bSmizerm a, |iver.
di sease, congestiv eart fajlur at hol ogi ¢ i ne responses such as that
caused by “IW%’@P? “ﬁ&df"t}ﬁ‘f F@r’l’ogiﬁ’a“e‘ﬁ?r M%@ﬁﬁ&@%@t@ﬁ&“@é@r egation. 101
02- Feb- 20Qhyeloma-related boredidofi3816] | n addi tion, conpounds of the present

I nvention may be capable of inhibiting the expression of inducible

pro-inf | a3y PBradifantive dispates athighamaythettenated Dkhenotipauads of iiseases” or
"condi ti onss ' r e f .this invention

I ncl ude e gﬁm}éﬁ%}dgggqug%#’gggéﬁgdn@%%:fbn?&eg%ﬁ&%g&r%ﬁ%ﬁh% Gl ar pai n,
headache, mypslcgenousdenkemia] artmatatip aielonamd, Kapoki’d datcdmpamnltipledd@latha &ekcording to
anot her e%gent . t@e i nventj on provides a nethod for treating or

| esseni ng SHetialed WELEENERR. nedi at ed di sease or condition in a patient
conpri si nqob$A] St ARgRberdd dikftidsrs H/hidhnd PocSidatbdIFithedmus@BI@ss t i on according
to the present invention. [00318] The term "JAK-nedi'ated di sease", as used
her ei n mednRventiay ingluse sefid tymors; palar ngevaseudizatinus ingastits aewangiomethi ch a JAK

fam |y kiﬂ?éﬁ's I ' . | ment of

t he present -1 r% enp-l[}gér%ﬁ?&e@g#g%y?@c%%é‘g? ?@ga%%{rg{ @gé%wor@ﬂfhgﬁéé@égﬁ y of one
or nore diiacladebut ate udtilieditell € sepssiss peptin sicek pand\Shipellodi®. Specifically, the

resent
P {00313] Viral diseases which may be treated by the compounds of this invention

include, but are not limited to, acute hepatitis infection (including hepatitis A, hepatitis B
and hepatitis C), HIV infection and CMV refinitis. '

[00314] Neurodegenerative diseases which may be treated by the compounds of this
invention include, but are not limited to, Alzheimer’s disease, Parkinson’s disease, -
amyotrophic lateral sclerosis (ALS), epilepsy, seizures, Hﬁntington’s disease, traumatic
brain injury, ischemic and hemorthaging siroke, cerebral ischemias or neurodegenerative
disease, including apoptosis-driven ﬁeurodegenerative disease, caused by traumatic
injury, acute hypoxia, ischemia or glutamate nenrotoxicity.

[00315] The term“TNK-mediated disease” or "condition” also includes
ischemia/reperfusion in stroke, heart attacks, myocardial ischemia, organ hypoxia,
vascular hyperplasia, cardiac hypertrophy, hepatic ischemia, liver disease, congestive
heart failure, pathologic immune responses such as that caused by T cell activation and

thrombin-induced platelet aggregation.
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|
|

I nvention relates to a nethod of treating or |essening the severity of a

di sease or condition selected fromimune responses such as allergic or
type | hypersensitivity reactions, asthm, autoimune di seases such2-&sb-2007
transpl ant rejection, graft versus host disease, rheumatoid arthritis,
anyotrophic l-ateral--sclerosis, and nultiple sclerosis, neurodegenerative

di sorders such as Fam lial anyotrophic |lateral sclerosis (FALS), as well as
in solid and0Btiat dh edditomubipmumds ofthe presint fryentionkaay tesapatde bfinfibising s,

wher ei n sai L ni st eting. . pat | i t h f.a. L.
2 L ks e e S
conpounds  ofiisdabds$ of reeaditioasT which MAEke taseddHy thécdoifvubdd oftsis fvesiids? ki nase.

Accordi ngly, these conpgunds_are useful for treating or |essening the
severity of nelpfoedegiag analgegiagiews 2a¢ gaig, such atmevraspsculpunsyn dpadaphe, caKeH

" CDK2- nmedi @]3%5? : herei n neans any di sease or other

del eteri ougﬁzglg’ﬁ%illtl n ?%déﬁlpgﬁﬁ%z Is known to play a role. Accordingly,
these conp®3tH ardecaslifgib ajaherembadinegt, thedpemtion providena imethedort hat ar e
known to be_affected by .the actiyi of .ki nase. ch. di seases or
conditi ons. LR QEesieRiE tietPuaty Bha A Rerd Rt nss SiePydlite b BERT  and

di sorders asagfistio@Re s OF ddniTBenLroaRidPadsit & colpédtiontcsaam@so e condi tions
also include proliferative disorders resulting fromthe deregulation of the
cel | cycl e, Presgpediventiop. of the progression fromd to S phase. -102- |

02- Feb- 2007%)2?}83;] " TIE 'térhf"]?\l(—xhezijgcgﬁg#asg‘?QQﬁQHﬂ&ehﬂn@dﬁﬁﬁﬁfﬁisga@%tH@m’ the

present invel elates 'to a net treating or [essening the severity
of a cancer daliegous sbmdjtiorhia vetiapa KK Iidnsitykkingse itimownrtapkiy hirole. dccadmghyr cel | s

into their prgliferat.ive ase by .inhi.biti W th a .compound of the
present i nv&‘? P’Bﬁ’,n{)%‘i‘mﬁﬂtafﬁ F}E&éﬁ?f@ﬁ}’ﬂz‘%&%&%ﬁtgg%‘%%&ﬁ‘?’{“i‘% PHEP ot .
[00322] Depgishe o8 midkOdisdabe it ¥hich Q\dIais g6 itd playa rélé. SheHFRARy, theprbent r eat ed,
additional therapeutic agents, h are nornmally adm nistered tqg treat

whi c
that condi tinyentiopuglatas tap Bethodeldteating pretspring Bisetsrity Frisdisgase o cendifont i on.
ps used her @i ieqdfith irh R rolddAREM s GlieBRHR be 1 Rbar@SitIRY FAbiohs,

admnistered to treat a particular disea Ition, are known as A
"appr opri at sstifnoa, atdoanmimsedissases suchcaricingilaom rej¢rtiongraft vasusdiost Jig@es23] For

l e, chenoth i t t ti,- |1 f t.i t . b
Coi ned wi TROTAGACBTAIDR OGP e O BEr OP B PR TR | orative

| diseases anﬁlauré‘c&?&f&aﬁvmmleﬁ%ua{ askm@iial GRS EREINEE BREN bdlerogig @PASS), | ude, but
01

are nbt limted ) .
well as in solid and hematologic malignancies such as leukemias and lymphomas,

wherein said method comprises administering to a patient in need thereof a composition
according to the present invention.
[00319] The compounds of this invention are also useful as inhibitors of CDK2 kinase.
- Accordingly, these compouﬁds are useful for treating or lessening the severity of CDK2-
mediatéd diseases or conditions.
[00320] The term “CDK2-mediated disease”, as used herein means any disease or
other deleterious condition in which CDK2 is known to play a role. Accordingly, these
compounds are useful for treating diseases or conditions that are known to be affected by
the activity of CDK2 kinase. Such diseases or conditions include viral infections,
peurodegenerative disorders, and disorders associated with thymocyte apoptosis. Such
diseases or conditions also include proliferative disorders resulting from the deregulation

of the cell cycle, especially of the progression from G, to S phase.
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G eevecT ", adrianycin, dexanethasone, vincristine, cyclophosphanm de,
fluorouracil, topotecan, taxol, interferons, and platinum derivatives,
[00324] Other exanples of agents the inhibitors of this invention Raychi2887
be conbined with include, without Iimtation: treatnents for Al zheinmer's
D sease such..as.--Ari-cept(r) and Excelon(r); treatnents for-Rarki-nson's

Di sease such as L-DOPA/ carbi dopa, entacapone, ropinrole, pram pexole,

br onocri pt i[#821per foddrdiag td Fnothexepteinmypit, the peisend invaibmlireletes agemkthod or
treating MuLtiple Sclerosi M5) sych as beta. interfer . 0. Avonex(r)
and Rebit) O EEBEESR ISR e VR PR LSO BHE D ROIOTEBHE such as

al buterol  aigsi@bartantdr CEls inRIRG Srofifefativé BRdsh BY ihMMIHLODKE Wi Such as
zyprexa, risperdal, seroquel, and hal operidol’; anti-inflanmatory agents
such as corpmpeFdaf dhepyesepaventipn. ik @pamacquticalfyacceptablgommasitien thereof.

cycl ophosp Ige, | f L e .Jﬁ’ﬁﬂi@ 0, s IYRAsSUppr essi ve
agent s sucmﬁdz?gggycﬁgg%@rﬂrgr@ gl?{ggi%ﬁqlﬁ%lﬂrsé rag’g&nﬁgle?]s%f {O)réﬁ?égﬁg’no Jzg'*?%!drrt)f etil,
i nt er f er onsherapentic sgeatsewhic aye moymilbpdingifisteted e trea et tondftionmay alsel be

sul fasal azi ne; neurotrophi.c factors such as acetyichol.i nesterase

bt b tor o PRSI i comPBtonsioR s P RDHE. A st HepR, GOQHARY herepRahan el

bl ockers, %Féﬂt@éhbﬁare néshlIPAEMinRRKA SRt 2 At dBsea®OS Yoditioh, dré Rithwn g

cardi ovascul'ar disease such as beta- blockers, ACE inhibitors, diuretics,
nitrates, @af'a@pmpneedaniée diseselascenditen beingtieated”. agents for treating liver
di sease su o ' rQl ] ' nti-

vi ral agentc@?ﬁgbeg?éﬂ e?‘g{r%?f Seﬂg [ H‘Sﬁg%tg:}tgﬁtgg%ﬁg?rsﬁgﬁgﬂ{fgéﬁi%%eﬁ%g%a?er oi ds,
anti - | eukeecombindd @iih Fedea2iidiindsad diis myvemtivd tg treatipiolifaativerdscasenedndgent s f or

treating i nmunodeficien di sorders such as. ga | gbul i.n.. [.00325] Those
addi ti onal 3¥&ht Xmesd&)i%w Fegqothegpe féfp%ﬁﬁaigé?m@“aqe?'z}ﬁﬂeﬁﬁ’t Eﬁ‘gﬁtﬁg d- -
cont ai ni ng (AESRES, hifinycas dpdidetiaiond, ﬂﬁéﬂsﬁﬁé,%?éi@iﬁ-ﬁbgﬁaﬁﬁw, ARGwouAtier natively,
those agents may be part of a single dosage form 'm xed together with the
conpound oftoRatgesn, taxadripiegfarons, gndpletiniyn derb@Hp¥si tion. | f admini stered as part
of a multi sa o - aall SHym tted

si mul taneogg‘?éf??se%glg?ﬁ a efotgrggevr\’ﬁttt ?hﬁg&égéﬁfgggg}%%%%om one anot her

nor mal | y wicbhibinedl iwith ilciudes withamlieratiom atehtarents fOOSREim#tseDRempustchal bot h, t he

conpound and.thg addi tional therapeyii.c agent (in th osi.tions which
conpri se afTiHj taing Felph & fTERmARIS Eor d"élﬂ"t‘s°§§ Bd% rsp%@ﬁﬁ)&&%}?ar 008 may be
conbi ned Wehicdgde GBintdRE, pRMifixoRY, BrohRcRptRidFRedlids, tERpRtgyand or m wi | |
vary dependi ng upon the f?ost treated and the parti cul ar node of

adm ni st r armentadinecdgenia fontreating Mulliphp¥srosintdSonch pi beta inteslerondagshoul d be
formul at ed &\%n%)t%dﬁ{e%ﬁg%%p onb® taﬂ@ﬁﬁ&oQanQr&ne;'ﬁe&%n@éMtﬂMﬁcmé ght/day of
(0] a an stered.

a conpound or nu e adm ni .
albuterol and Singulair®; agents for treating schizophrenia such as zyprexa, risperdal, -

seroquel, and haloperidol; anti-inflammatory agents such as corticosteroids, TNF
blockers, IL-1 RA, azathioprine, cyclophosphamide, and sulfasalazine;
immunomodulatory and immunosuppressive agents such as cyclosporin, tacrolimus,
rapamycin, mycophenolate mofetil, interferons, corticosteroids, cyclophophamide,
azathioprine, and sulfasalazine; neurotrophic factors such as acetylcholinesterase
inhibitors, MAQ inhibitors, interferons, anti-convulsants, ion channe) blockers, riluzole,
and anti-Parkinsonian agents; agents for treating cardiovascular disease such as beta-
blockers, ACE inhibitors, diuretics, nitrates, calciom channel blockers, and statins; agents
for treating liver disease such as corticosteroids, cholestyramine, interferons, and anti-

viral agents; agents for treating blood disorders such as corticosteroids, anti-leukemic
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[00327] In those conpositions which conprise an additional therapeutic
agent, that additional therapeutic agent and the conmpound of this invention
may act synergistically. Therefore, the anount of additional therapBBEB-CO07
agent in such conpositions will be less than that required in a nonot herapy
utilizing only t.hat..t-herapeutic agent. In such conpositions_a_dosage of

bet ween 0. 01-100 gg/ kg body wei ght/day of the additional therapeutic agent
can be adm sgestseamieroWwMEaR8ls; fiveagento furtreatingddainodsfizient i disadens sbeh Bgent
present in the coppositions of this invention will be no nore than the
amount t hat g%ﬂf‘gﬂ’ﬁﬂﬁ’hﬁl ly be adninistered in a conposition conprising that
therapeut i Cop3ZSYl  ahokd\RidMitnd] Aehts Yify 38 ABhinidked Qpadlely £HR theABpRinel

addi tional therapeutic agent in the presently disclosed conpositions wll
range fronfeusaning sompesition) espast of pirenliple desageeasivan. \Aljpreasizely, thpsepgents
conposition | S : : r | Cald.y . tye agent.
[00325] ' Thema onpit o Peiphip BbeeBORBh, Abcl iyl ith BEYCARPUISE it bk °

t hereof, nime shgdechepasitoar ibadatisistered tag paroofromikipkrinsdgeregimat thervaan

i npl ant abl e nedi cal devjce, .such as prostheses, artifjcial .valyves, vascul ar
grafts, stefffd® &ﬁ"d’t%]&f‘}ﬁé‘? Wy&mﬁf@g‘:’?@e Frrquentiafly or %@?h‘ﬂ& P@’fm&a&é‘% een used
t 0 over conefrbmng aASther dokRaIkPRTIBWIRE holrs oM o8 sRGtheral | after injury).
However, patients using stents or other inplantable devices risk clot

formation ol00338lat ¥heramowmt efdoihs e compeend adaln additiopsldbaraperiiy agsat Gr event ed

1 ti t - i -1 | .E o mmmm e ey = i
oLl O thold A O bih combithelan ARG BRlDoude dgeiivas dasciiped B E)TV! ©©

i nhi bi tor, thSuntpbt eominiatd wils therariehmalgeale taprofuce paingld deageffonnatlbdary

I mpl ant abl e ,devi.ces ar escribed ., in US Patents .6,099, 562; 86,026; and
5,504, 121, HREUOREPYILGe HPR FEOART b PRGBS oL PG BN i 5 uich
as a hydr oggle cBRbyéBéns dF iy FREdoh dhéiild B Ait@ulated @b HR00 Bagebiitbwecn@ otet hyl ene
gl ycol, polylactic acid, ethylene vinyl acetate, an m xtures thereof. The

h d
coat i ngs myl%m%ﬁbpﬂwwﬁﬁhﬂéﬂ%é@%méﬂ forpuia Lgan pg pwinistsredat  of
fluorosilic ol ' : cYo) W aY or
conbi nat i ongmg%ﬂgr e%i?ﬁtﬁ ge{’@ggsﬁonggﬁ%@gpﬁg%gdgg%ghﬂﬁlggrilﬁ%?%\?%éseﬁ' %Elti n the
conposi t i onadditigiabiemipbutic agentiapé theconmpeuhdmf this fnvewsippovayhcbsynetgisticilhyvent i on

i h nbodi f i i.on. .] 00330l E f. th
| afor eent | onEaeRE: M e ReRior) Bireeh s fir B g i e o, ei
' kinases, OF tHahehat FeRirsEM a 19ncthetipywa%ging bh \thaa tiebpbiey iyt Th sudbr ef er abl y

carried out wth a preferred conpound of formula I, F, ", I'l, Ill, IV, or
' V, as descr pireppsitisny @ dosage of between 0.01 - 100 pg/kg body weight/day of the additional

| therapeutic agent can be administered.

‘ {00328] The amount of additional therapeutic agent present in the compositions of this

' invention will be no more than the amount that would normally be administered in a

| composition comprising that therapeutic agent as the only active agent. Preferably the

| amount of additional therapeutic agent in the presently disclosed compositions will range

V from about 50% to 100% of the amount normally present in a consposition comprising

| that agent as the only therapeutically active agent.
[00329]1 The compounds of this invention, or pharmaceutical compositions thereof,
may also be incorporated into compositions for coating an implantable medical device,
such as prostheses, artificial valves, vascular grafis, stents and catheters. Vascular stents,

for example, have been used to overcome restenosis (re-narrowing of the vessel wall after

platelet activation, These unwanted effects may be prevented or mitigated by pre-coating

|
|
l
.’ injury). However, patients using stents or other implantable devices risk clot formation or
l
|
|
!
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More preferably, each of the aforenentioned nethods is carried out with a
preferred conpound of formula F, I", I, IIl, IV, or V', and nost
preferably with a conpound of formula I" or V. [00331] In order t(RaFettX W7
i nvention described herein nmay be nore fully understood, the follow ng
exanpl es are-set--f-er-th. It should be understood that these_exanples are for
illustrative purposes only and are not to be construed as |imting this

i nvent i on ithe davice withnmpharm&ficd T aCepdblelebiBosiiorasnmipeisihg a kinase inhibitor,

3-(3-Di met hyl.am no-acryl oyl ) -benzonitrile: m xt.ure of .

3 hoetyl - boRaHe BrEt fadEihs benttit 5 aahon §F comelimRBHGHE e visas tptoscribed

di met hyl aceh @S Kabs 61099,560¢ §386,09R snd1§ 3021 OTheRbhtings aRMgHipdight . The sol vent
was evaporated in _vacuo tq afford an orange solid. The solid was dissolved

i n di chl or JAsORRAEDIs palymene sategialysch as adydepesipolymerpolypasthddisidoxage.wi t h 20%

ethyl acet | %ﬁye% ' d'Bd et 3N vacuo to
af f gr d 42. C}ﬁ gﬁl?‘%ﬁg%%ﬁ% the tit Iglyaglb 61{1’)%‘?1 %15 ’ any%gé;ﬁggl arggt%ié%n'd- 105
02- Feb- 200 7mixiExeathéreof2 The coatidige may eptionellybe furtheli qvveres) by a baitabriopoori f: To a

sol ution of, 3-(3-di nethyl am. no-_ ac oyl)-henzonitrile (30..4 152 mol ) in
acetonitri Ifgmfogé’ﬁo ’)po%%ccﬁ‘b%é’cpo e@é&"&%ﬁé’ﬁ&’ °S@h°éwﬁsga§?ﬁﬂal’ﬁ%’hf 21.0 g, 155
nmol ) i N achkéredFitd irhpLt doAbOlled fleastbhiraeidtict i tBe Yetfiposital Bepladtatlef | ux for two
hours. The solution was cooled and the resulting solid was filtered and

washed wi t Hiexises confed withe qaspepnd phfbis fveption &e & griodipeninfitee pesent

3- (2- Phenyliand ngs pyri mdi n-4-yl)-benzoic acid: To a suspension of
3-(2-phenyl am no- pyrimdin-4-yl)-benzonitrile (10 g, 36.7 mmol ) in acetic
acid (20 mipo3das ablekhcof toaformentitred miestuds dindotad to thedhktbiti®n ofitde axnmbre he

suspensi on s. heat ed 00C overqai ght .. The. st i.n terial. Ietel‘y

di 550l ved ARaopHERSE: 8@?#"%‘?’8850%3{@ o aleiiSa ol DrfRRY L RE QP ©1 S Y
aﬂd p_ref:i piWiﬂi@pm&‘srd edElgsllﬂpdll n&#&k%rg%ghgi;l'aﬂdlm_ [[hm?ir‘/tasd&éf(ﬁjmdb@veg (84 % of
the title canmpound. a . series of .c oynds of the present

i nvention M@M&%P’édeaggﬁﬂ‘ﬁﬁ%oﬁmﬂﬁ‘@ﬂ%% 1P T’ng‘ﬁh"ﬂtﬁ'-%“}{e’%“ﬂzoi c acid

in the follQuhBghd SFTBHhula IOX'8 I LTV, R VOf and most preferably with a2 compound of

3- (2- phenyl am no- pyri m di n-4-yl') - benzoi ¢’ aci d (]?LOO ng, 343 nol) in DM was

added EDC (foosigl"” 62%'.pnol ), HOST (90ny, 666 pnol) and
[00331]1 In order that the invention described herein may be more fully undetstood, the

following examples are set forth. It should be understood that these examples are for
illustrative purposes only and are not to be construed as limiting this invention in any

manner.

SYNTHETIC EXAMPLES
. _ _ Example 1
3-(3-Dimethylamino-acryloyl)-benzonitrile: A mixture of 3-Acetyl-benzonitrile (36.2 g, .
249 mmol) in dimethylformamide dimethylacetal (200 mL, excess) was heated to reflux
overnight. The solvent was evaporated in vacuo to afford an orange solid. The solid was
dissolved in dichloromethane and filtered over a plug of silica gel eluting with 20% ethyl
acetate/dichloromethane. The filtrate was concentrated in vacuo to afford 42.0 g (84%)

of the title compound as an orange solid.
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et hyl di i sopropylamne (177 |1,1.02 nmml ). The reaction m xture was stirred at
room tenperature for 1 hour. The am ne (3 eq) was added and the reaction
was stirred at room tenperature overnight. The reaction m xture wa82-feb-00&d
with ethyl acetate and washed sequentially with water, brine, and dried
(MgS™). The organic |layer was concentrated to afford the crude product as
a yellow oil. The crude product was pgri fileg by preparative HFLC (Col um:
Kiomasil, 150 x 21 nm C8,10 mm G adi % CH3CN --> 90% CH3CN over 15

R1|- ? Zt 25) t t I0 b(%ﬂiedylalﬂﬁnd-@grmlﬁdﬁlﬁ -§iD- lbﬁﬂﬂﬁﬁtﬁﬂe Taﬁﬁ?i’u@n gf 3- (E'_;I:dlmethylalmeo— f

ce - en am _qe: 0. a solution o
% br ono- 2ypha§ﬂ§q3>{) %%‘F?rgg’é‘g&@ %: 13% YI}“FP%GP% émﬁ% 250 ynlneyéas addrsn solosipy |
chl ori de (5 dfisherlauahtiind (51 8 |5 ity sme&mu@m%&m@ﬁum wagded 1 DVF

(10 L). After hours, - 2-Feb- 2 07 the solution was concentrated and
azeot r oped fheétﬁﬁl atgeflienior fwo houry Fhe)solution weecatiletkanid theirebuitiGisolid@ae (15 ni) .
The stirred gal ut eat e noace henone (1.0 g). After
30 m nutes, wraiéglq’l gﬁﬁlghu%og%lﬁgﬁgﬁ‘%dﬁfe%gle °8m£8‘ﬂﬂi*2nt| ally with

di i sopr opyI ethylamne (3 nL), and norpholine (2 nmL). The resulting dark
solution was allowed to stir for 8 hﬁurs aé room tenperature and then
concentrated via rotary evaporation. ude product was purified by
silica gel @:@mhymmmbyfxﬁn&n-%@b&oﬁﬁﬁm&aosu)@e%ﬂn 209. fﬂﬂhéﬁgrla%r'ﬁkﬁ) tithe
conpound as a yellow oil. 7.95 (2
H d), 7.70 wgmhnw&)yl)-benwm@e dog, awmm@) imacetic agjd (28, n@L) Wap addedm) , 2. 60 (3
H s), 2.55 o

N {4-[ 2- (3- A %ﬁcﬁg&m ganl’]l‘ﬁ%é l\ﬁs WF%P“ ny% r‘r‘f'ﬁ%ooﬂ n-4-y1- 2
phenyl - acet auv'mui'gh( I The]s)am@mptenmlcboiﬂbldtely\aassqbveﬂmd debnfarsolid precipitated. The

N- (4-acetyl 2- rmr hol.i n- 4- ce am de t hods

subst anti al |§a°§?m’§?fet"@stf iged and pr %@P‘%‘ﬁ %1 ﬁ’%‘rﬁ?‘ﬁé‘e‘g‘a@?t"lll NVR
(CDC13, 500 abol)9 (A B) bflthEhitldtompburad. (1 H, d) 8.0 (2

H, d), 8. 65(2H, d), 7%(5H , 7.15(1H m, 7. 0(1H, m, 69(1H d);6.32(1H, n), 3.95
(1 H s), 3.70 (4 H |n) 250(4H m ppm M+1481. 3. Exanple 7

4-[5-Chl oro-2-(1-(S)-hydroxynet hyl et h _@8) pyrimdin-4-yl]-N[1-(3-(S)-
chl orophenyl ) - 2- hydr oxyet hyl ] - benzam 40): 5-Chlorouracil (25g, 0.17
mol ) was pl[eA382] n A scligs of camioynds of i presamt inyentimheoasquspacedyftaon $i2-ori de (100
m.) was adde g ﬁ .anmbi ent tg%zéat ure...To ”ﬁq}f sol ution was added

N, N- di met hy IPARP EF’?'}EO'PXHWBM enzig aeid i the SJIaming gL heat ed at 110C for 3
days or unt it 4 @Rfibh Qf'31@-§ﬁéﬂyﬁn§ﬁ&9ﬁ%§1dm-4-yl)—benzo1c acid (100 mg, 343 pmol) in

DMF was added EDC (105mg, 548 umol), HOBT (90mg, 666 umol) and

ethyldiisopropylamine (177 pl, 1.02 mmol). The reaction mixture was stirred at room
temperature for 1 hour. The amine (3 eq) was added and the reaction was stirred at room
temperature overnight. The reaction mixture was diluted with ethyl acetate and washed
sequentially with water, brine, and dried (MgS0O,). The organic layer was concentrated to
afford the crude product as a yeliow oil. The crude product was purified by preparative
HPLC (Column: Kiomasil, 150 x 21 mm, C8, 10 mm Gradient: 20% CH3CN —> 90%
CH:CN over 15 minutes) to afford the desire amide product.

Example 5
N-(4-Acetyl-phenyl)-2-morpholin-4-yl-2-phenyl-acetamide: To a solution of
¢i-bromo-2-phenyl acetic acid (1 g) in CH;Cl, (15 mL) was added oxalyl chloride (5 mL
of 2M in CH2Clo). To the resulting solution was added 1 DMF (10 pL). Afier 2 hours,
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honogenous. The sol vent was evaporated under reduce pressure and the residue
was solubilised in ethyl acetate then wash twice wwth water, brine. The
organic layer was dried over sodiumsulfate and the crude product was then
purified by chromatography on silica (ethyl acetate 3% in hexanes)0keb-2007
afford 259 of 2,4,5-trichloropyrimdine as a yellowsh |iquid. The
structure was-enfifaed by 1H NVR [00333] In a flask was.added........
2,4,5-trichloro-pyrimdine (1.3 equivalents, 2.66g, 14.6 nmmol), the

commer ci al | ythawchitioalwas cneeatrhied yipheBtrops@ fromit6luams @ XHIRAY) 188 tldissoiled

equi val ent, .2@_@&1 g@@%gﬁ tetrakis tri ber%l phosphi ne pal | adi um (0.1
equi val ent, - 2653 - tregt sglytion wasiragied|with ofi4-aipinascgtapbenote((®. 0
equi val ent s, )1 Adgr 3BRiRitdIMb [ . .and

1, 2- di net hoxi)lgt hane (20 ni). }QFﬁ‘Eﬂ?S‘E%F‘F?%SQ‘Q#%?‘S%%@I%)%&at 80C for 24

hour st hen di&Gsepromdethylamingy(d mddeandtnagrphudis €omiy. t Therrgsidted dank sedutivpivehs (i N) |

brine and I \/ i ulfate. The cryde product was purified by

chr omat ogragd%%gdn% ngfoﬁ'%g{otig%aﬁwon&e&psﬁa&w T&gg‘?%"p%‘é‘?%?@}ivf%m ord 1.21g of
4- (2, 5- di chlevamraioni rmelbmdépwd):ctmrpaﬂﬁ@dI%ﬁsiﬂitarg%mﬁbm@t%gﬁ hpf:p White solid.
The structur@{%\ﬁlg E)Ol’lfl r med bé 1H NVR.  [00334] In a flasg containing 1.0
eq. of 4-(2,G3GHPsCH 9yrkdA08 e of the Ytlasempenns asdi yellowsilnyH NMRES00( 1. 0

equi val ent , &8¢ i h ) dd =(),-

al ani nol (3.0 equi vléfseg.?gu?’glggy(% (ﬂ%h 628%%’ %%ﬁlﬁ ﬁbﬂi\?\%&i&h@%}éé for 12
hours, the (48w R 608 es)NEF @t npmsh, tHa MEUdeo.piwEEDt purified by
chromat ography on silica (ethyl acetate 25-40% in hexanes) to afford 780 ny

of 4-[5-chloro-2-(1-(S)-hydroxymnet hyl - ethylam no)-pyrimdin-4-yl]-benzoic
acid nethyl ester as a colorless oil.ghgsdgucture was confirmed by 1H NWR
and LCVS: ESt+ = 322.0. [003351 To a solfutron off

4- ﬁ f: hl or o-&H’T@'@S}H‘FM:IPWMM)'BIMﬁnﬂm}?wm}ﬁ-mmpléamyg-yLbe n ﬁ oidc . ac 11 d
. ; k ] (
(3mSR © et midy 4° AR otupodd 1 blaoraled B AR RERhI20 1 O 9

reaction mi oharplelipH-yied plasiyl+adeemnitioby Bethydsadbitiritally sifnitay b t6dlsertheh aci d
(12N) at anbjent _tenperature. The sol vent was_then evaporated under reduce
pressure andP@¥set Exarples -4 HANMR (CDCls, 500 MHz) 39.2 (1 H, 5), 8.35 (1 H, d), 8.0 (2

4-[5-chl or o426 %- I t r 1M -y \C acid,
vas i o0 URASy KGR ST TR AR R e (e o d e
structure wa95 (tdhs), B4 By ) VD (HSm)ppR0 V0] 4B83, = 306. 1. [00336] To a
solution of 4-[5-.chloro-2-(1-(S)-hydroxynethyl et hyl am no) - pyri m di n- 4-
yl]-benzoic acid (760 ng, 2.47 mmol) and HOBt (1.2 equivalents, 400 ng, 2.96
mmol) in DW (6 nm) was added EDC ( 1ggmg@7val ents, 617 ng, 3.21 mmol) and

DIEA (2.2 equivalents, 950 uL, 5.43 mmol). After 45 mnutes of stirring,
(S)-(+)-3-c ﬁﬂéﬂﬁjﬁ@n&ﬂ-(S)-hydroxymethylethylannno)-pyrmndm-4—yl]-N-[l-(3-(S)-

chlorophenyl)-2-hydroxyethyl]-benzamide (I''-40): 5-Chlorouracil (25g, 0.17 mol) was
place in a dry flask (250 mL) and phosphorous oxytrichloride (100 mL) was added at
ambient temperature. To this solution was added N,N-dimethylaniline (1 mL). The
resulting solution was heated at 110°C for 3 days or until reaction mixture becomes
homogenous. The solvent was evaporated under reduce pressure and the residue was
solubilised in ethyl acetate then wash twice with water, brine. The organic layer was
dried over sodium sulfate and the crude product was then purified by chromatography on
silica (ethyl acetate 3% in hexanes) to afford 25g of 2.4,5-trichloropyrimidine as a
yellowish liquid. The structure was confirmed by 'H NMR.

[00333] In aflask was added 2,4,5-trichloro-pyrimidine (1.3 equivalents, 2.66g, 14.6
mmol), the commercially available 4-carboxyphenyl boronic acid methyl ester (1.0
equivalent, 2.02g, 11.2 mmol), tetrakis triphenylphosphine palladium (0.1 equivalent,
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gl yci nol hydrochloride (1.1 equivalents, 565 ng, 2.72 mmol) was added. The
reaction was nonitored by HPLC. After approximtely 24 hours, the solution
was diluted with ethyl acetate and washed with water, brine and driZzHel®yes7
sodi um sul fate. The crude product was purified by chromatography on silica
(MeOH 0-2% i n.-et-hyl--acetate) to afford 230 ng of the title product. 1H NWMR
500 MHz (MeOH-d4): 8.23 (s, 113), 7.82 (m 2H), 7.79 (in, 21P, 7.30 (s,
1H), 7.20 (M.3E11R mbol)dithimm dthrided3 02qimientd, 1)4g, 33.4 Banfol), s@dim c@rbbihte (M

gll) o 112 (aN, g’ E?L) alﬁ , idiglggho;y:'tt?a%’e (Z%SI;]Lf T%%?’és%lﬁn_glrr?jgmgg ;;vgse 1*113-3_:711:2 aqr.%Z)"C Bxanpl e
N-[1-(3-(S) jféf‘ﬂl@lﬁdh?ﬁﬁé}b’diéso?vem{ﬂélﬁ?h’a%&tﬁtﬁl wasfied with hydrod oAU ok - Propyl am
i no)- pyrimdin-4-yl]-benzam de "-36): To a solution of

4- ( 2- am no- p3pdidaedipyersogipgn subfatez dhe cradé product waepitrified] hyrehrongaagrany 08. 1 ol )
d HOBt (1.2 equi 4 i (6 nl) . dded DI EA
(22 oqui vai BisfthsPigle? 0B oo a0k of £ ST ermlrftBin BBE T 55
n}ml ). IThﬁ Stehziic mid:lmﬂlyflsésilteﬂasd_\ﬁlﬁTe said, rﬁh&ugrﬁcturetvgm%oﬁﬁ)xlxe)d(by)‘H&iMlgh O(rjOprenyl
ci no oride .1 equival ents, Ny, 3.4 mmo s .added. ter
g4yhogr S o?‘/dlrgﬁﬂzhl ntﬂafl_&é‘ ng’pag%l% Ofv&é)%AT(ggtdé‘g‘?‘?rﬁfP@PH?@nﬁcﬂ\f@?ném&ﬁﬂdt he
organic | a%ﬁéth})ﬂ%t@?&@é%ﬂva??ﬂ' 11531 SRMOIRES etiinbl (@ ALY dd86h BYen: My SOA.

The crude matertal wa urified by chromatography on silica ( 5% in
CH2C12) to afidninod (DO squivalests,4.12g, 15 mmol). The solution was heated for 12 hours, the

17 “"NVR SoGONER Hkep it e piies o RREALS crpep LA MG BRI ST O
7.0(2):?;74 (T m a@bi)nle 2t5_5¢o%ix§1rmaﬂe1smafﬁ>rd7z(an1g 3fH-[5-¢HIdB-2-ASS)-Ayd6BymdBEA- = 367. 2.
5- (2- a]m' ngp?ﬁﬂ? u‘phlqﬁyrfm'sdiww:lmz?isy@i%W@Wbﬁmj Ay folgrless oil.The structure

hydr oxyet hyl\l,-%ml?,gg 1HNNe s vl i+ 29400, 0.71 mmol) in THE (5 nl)
was added 80a(§uL 0 kﬁrofl uori ¢ acid pyridine conplex at 0 C. After 5

m nult Ies, 30(1@113351 t Tolausplpition of f 4-é5—mldgroa?blﬁe(d')-hmxmthﬂbtbﬁlam)@wﬁnﬂdgver ni ght
; - :
e vat or - ariv e et het BB erpdr SIRHE oS o ORI ARG o

washed w t h gaebixid® (Bingla bDRadsaddde. iThe seiibnorase@datait 80°C fo@ @4 hibms uThat e. The
sol vent was evaporated and the crude product, N J[l-(3-chloro-(S)- .
phenyl ) - 2- hy8RERY KA gH Has edlwt%ﬁowﬁﬁiyraﬁwam p yrdppoplasicreid 1L D) 2t fmbiegk e
directly in tmst gﬂ%ﬁh = Re F . QPRR8] To a
sol ution ofl\f-e - t%f‘e?((s }?csﬁ orrlop enilﬁ?%qrﬁt%g%%gﬁ et eﬁr]es-%ﬁg(agﬂl{euoro-'

pyri mi di n- 4-prbduch dribeabiate-2BAS)gydrpxymetiyplcthy@g@nino)-pyriEnidin-4-31]rhehzoivagsiddded

hoat ed at soteerle s v et ng e i St PR T il Wil or s phase
preparative doniimddiy LCHIS: EBEH 308%, ES- = 306.1.
[00336] To a solution of 4-[5-chloro-2-(1-(S)-hydroxymethylethylamino)-pyrimidin-4-
ylJ-benzoic acid (760 mg, 2.47 mmol) and HOBt (1.2 equivalents, 400 mg, 2.96 mmol) in
DMF (6 mL) was added EDC (1.3 equivalents, 617 mg, 3.21 mmol) and DIEA (2.2
equivalents, 950 uL, 5.43 mmol). After 45 minutes of stirting, (5)-(+)-3-chlorophenyl
glycinol hydrochloride (1.1 equivalents, 565 mg, 2.72 mmol) was added. The reaction

was monitored by HPLC. After approximately 24 hours, the solution was diluted with
ethyl acetate and washed with water, brine and dried over sodinm sulfate. The crude
product was purified by chromatography on silica (MeOH 0-2% in ethyl acetate) to afford
230 mg of the title product. ' NMR 500 MHz (MeOH-d4): 8.23 (S, 1H), 7.82 (m, 2H),
7.79 (m, 2H), 7.30 (s, 1H), 7.20 (m, 3H), 5.10 (m, 1H), 4.02 (m, 1H), 3.78 (m, 2H), 3.50
(m, 2H), 1.12 (d, 3H). LCMS: ES+ = 461, ES- =459.2,
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CH2C12) to afford 7.0ng of

N-[1-(3-(S)-chl orophenyl)-2-hydroxyethyl]-4-[2-(1-(S)-

hydr oxynet hyl - propyl am no) - pyri m di n-4-yl]-benzam de. 111 NVR 500 NB# cbNWOOH-
d4): 7.9-8.3 (3xs, 5H), 7.1-7.4 (m 5H, 5.2 (m IM 3.85 (d, 2H, 3.6 (m
211), 1.5-1.75uu2xm, 2H), 1.05 (t, 3H). LCVE: ES+ = 441 .2, ES- = 439. 1.
-109 02- Feb-2007 Exanple 9 '

N-[ 1- (3- Chl orophenyl ) - 2- (S) - hydr oxyet hyl | - 4- (2- cycl opr opyl am no- 5- net hyl pyri
din- 4-yl)-benzam de (1"-46): 2-Fluoro-4-iodo-5-nethyl-pyridine (0.90 g, 3.8
nunol ), 4- carboxynet hyl - phenyl bor oBkampleB8d (0.72 g, 4.0 nmol), potassium

h h | .

G ohtor of 1 S1PHS) dftsopRhl A byethyld (- () drorymethyhprapUREIEOY o hane

e (0, M bt s i a8
A u | X1 U |

\(Nas t hen 2@%&}1&0 %Fﬁﬂj(lﬁ]%&’l“@géan@’c&g%’ gaﬂ?@ﬁ‘?&é’ﬂé(%ﬁwY tsm“@i B 4as

diluted W thndBiEHMINE X wacRe DYEA .2 aleﬁfs,el.@sm,ﬁifsﬁgﬂbgaﬁﬁﬁntayer was

dried over sodiumsulfate and concentrated to a red so whi ch was
purified byletequinslews7a8meg, i nanol).cBhe(luthon wos storeddos 1hminesstben)(S)-t o af f ord

4-(2-f1 =Bt - (. dinzd-yl s i id | t 62 g, 2.5

mor - oocg T arBoRpie LB RidBBEL! Salien oSt 538000 a3 0 €2,

El S,( 2lllzll), 3.£gec(. S}f’;\er?ﬂ'lhou;% g_iﬁixgiag,l tBt?)olut{oﬂQ&Bﬂih_ltgd in eﬁllﬂ acetatf and thg o%,?mc L3

- (2-Fl uor o- 5- e -pyri din-4-yl)-benzoi ¢ aci er (0.31 g; 1.

ol ) e, QS SRS YR SpuioR bsboreis, PRACATS IRk PR BNt Re s R | 1 ¢t um

hydr oxi de %ﬁ;ﬂﬁé@ﬁfc}ﬂbﬁ%ﬁéﬁ%bﬁsiﬁcm&@i% iNesr,efsechtrndlo kg gract i on
stirred ht. " 6N 'HC (0.4 niL d

m xture over ni ght. ) was added and the reaction
m xt ur e corli@entirapydnpidin-dayl)-NHil t{@-(Sothletopheay)-Aihydwayetbylivbenzaniied H

3-(S)-chl i d | @RI . , : I 0.38 g,
2.0 mol ) . SR RaP gS,RioER 80 FEan ud el 1o Rl T2 e’ 7,70
reaction mxtime 18),BY (0, ZH0LIMS FSacds9, BSic= 34¥2.r eact i-on m xture was
stirred at

o 2 Rk o el S B i o
s purt T i ' idg, Wwhi ch
| Car bOnat Gy iSRRG mid D et 2OCR CARGHTH THERS 19 il oy Whi C

was purifi by~ chtr omat ogr a sifica (EtOAc 4 % hexanes) to

af ford N-[ 18008L o&)ydedflustio phidipyrijiing copplen aty(b¥ChyAfter 5 minutes, 200ul of t--

4-(2-f1 - B- hyl idiR:4-yl)-h ide. 0.4 , L. ..80% vyi el d.
LRS00 RiBEe el sty R BrHE g a Ay e o R ppie” 5%
1H), 7.25 (tetnpétdkde. The redebtiés waddenc&® A@r icefwatkifind tBe Sgue6id sobidon n2. 15 (s,

g]} ﬁz [ 1_2 ( g4(eE§?r]ar@‘|(ql M@mg@% aclgt?aﬁiygﬁlbg; §g§ E ¥ l?rln rllnlicgrgm%étg, biiie and dried over

3\/(520_ &; gor QodruiBuiil - BHE sslvdn dra¥ bYapbRRAaRE 4R cheid pihuct N-UMbB.chidk-E)0 uL of

phenyl)-2-hydroxy-ethyl]-4-(2-flucro-pyrimidin-4-yl)-benzamide, was used directly in
the next step. LCMS: ES+ = 372.0, ES- = 370.5. .'

{00338] To a solution of N-[1-(3-(S)-chlorophenyl)-2-hydroxy-ethyl}-4-(2-fluoro-
pyrimidin-4-yl)-benzamide (59 mg, pure at ~80%) in EtOH (1 mL) was added (5)-(+)-2-
amino-1-butanol (10.0 equivalents, 140 uL). The solution was heated at 80°C for 3 hours
and the crude solution purified by reverse phase preparative HPCL (silica, MeOH 10% in
CH,Cl,) to afford 7.0mg of N-[1-(3-(5)-chlorophenyl)-2-hydroxyethyl}-4-[2-(1-(S)-
hydroxymethyl-propylamino)-pyrimidin-4-yl}-benzamide. 'H NMR 500 MHz (MeOH-
d4): 7.9-8.3 (3xs, 5H), 7.1-7.4 (m, 5H), 5.2 (m, 1H), 3.85 (d, 2), 3.6 (m, 2H), 1.5-1.75
(2xm, 2H), 1.05 (t, 3H). LCMS: ES+=441.2, ES-=439.1,
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added 100 uL of cycl opropylam ne. The solution was stirred at 110C for 3
days. The crude was purified by preparative HPLC to afford 5.1 ng of

N-[1-(3-(S)-chl orophenyl)-2- 02-Feb-2007
(S) - hydroxyet hyl ] -4-(2-cycl opropyl am no- 5- net hyl - pyri di n-4-yl)-benzam de. 1H
NVR -110 02-Feb-2007 - --- ------------ 500 Mz (MeO+d4): 8.0 (d, 2H),

7.8 (s, 11-1), 7.25-7.6 (m 611), 5.2 (t, 1H, 3.85 (d, 211), 2.7 (m 113),
2.15 (s, 3H, 1.0 (m 211), 0.7 (m EdmpldEMS. ES+ = 422.2, ES- = 420.3.
Exanpl e 10 . .

N- [ 1- ( 3- Chi¥5ibGshlepenhenyliZe(Sdhydeoxpethyll-4-@syclopropglamine-Srmethglpy rigimy | -
propyl ami n WA A446): ] 2 PRIEAN SR -5 theth 1D vridi ) i )

2, 4-Di chl o?%’-rlgp?llh uor oé[;gr i4¥rs15 d% ne (0.653% i(l,lﬂe%?loﬂyrﬁ%rlle)(oagr?g’ 2-80%IF I())’x‘typhenyl

bor oni ¢ acicgrbogymethyl-phewy! batsinjc m';lr(@-7digsg-ﬁllmml),ipntasﬁﬂmhh@hﬁel(hégell(&o m) in

a screw-ca t 6 . s, adde fol by 80 ng (0.069
nol ) tet rgﬁn @ﬁ*ﬂhéﬁ@?@‘f@ﬁd?%ﬁlﬁﬂe%?ﬁ‘%%ﬁﬁf“ﬂe B%la\%xgn h@\ﬁ%ﬁlo@ém?tﬁ%ugh t he
reacti on miadtot €0.50 0.37 Hinal) @ere0hbinde i 4 ftgew EpCtboOmMAT.A ok se@Gmlieat ed to
85C overnight. The reaction_m xture was poured into water and extracted with

et hyl acet aYas 2d9%de AsEQpamasbubhled thrpugh thesaetipn ikkirg Mhich wasthesealpd ands odi um
sul fate an RESA i bl s fd t ogr aphy
on silica %ﬁg%ﬁ-)l 5%@;6%61% C¥1'2 &t%%beg%ﬁifgﬁa‘ﬁ?geg%%%¥%a§ggo ylc%ag) of

4- ( 2- chl or owith éthyl @catqss:r Tird etiganict laybr) wastisied ovar sadiingt salfata andhidneengateddo 2' H NVR

500 MHz (Me A4) . ..8 85 . 1.8, 2 411). 3 .

a2~ Cnl or GEE e s iRl <ottty of BB CHOREDG 40 mbermen) 3. ()
chl or o pheny kfbati-@duokty SHneeiy 9 Hidia-4-Q)-bekoRd acld. héthyEete), 0.62[3C2 5Qarddi4 g, 0. 60
mol ), and HOBt (68 0.50 mml) were conmbined in DMF. To this reaction
Xt Ur e DI 6% yoida HRMS00 Mt 110" EAS CReHEr 16 (D24 (b8 2P e at
roomt enper %'?%éoﬁﬂg days. The reaction mxture was diluted with ethyl

acetate, an dwWth IN HC1, and brine. The organic |ayer was dried
over sodi urlP8339] at ¢-(xFonshoetiyl-pyadintdeylrbenaoic acidmeathyl weter (Oflrg; 183ed by

chromat ogr aphy,.on silica. -685%./ hexan t0,qi ve 40. of 4-(2-

chl or o- 59f Irglg%;%wﬁ@ﬁlfﬁﬁﬁv&ﬁﬁéﬁﬁ%ﬁ[ ?9 s%ﬁo&ﬁﬁ%%&myﬁ%ﬂ%r oxy (

et hyl ] - benzgtioitfie mddofirateelssolvetin i il Gratel G@3AHEA and the reaction mixture

4-(2-Chl oro-5-1l uor_optyrl rﬁdll n-4[;]gl )-N-[1-(3-(S)-chl orophenyl) - 2-
kr;{;jrog%etwgfﬂff;‘%@ga&h dEN(HE! @ ).hwaswg}%ﬂydﬂg\?a@a%nﬂczsw @cqmeuiﬁaﬁférs@it l(J ?é5
heated to 8 8S$)or' % a&gﬁewﬁg&reegﬁs?%lﬁ&onf Xt gl%g%méhgllﬁfﬁﬁgﬁkv&&?ﬂg‘et hyl

acet at e, walshmehol), EBC\&&B&g, z.aminmlheméH@ﬁii(&_ﬂ £,3/@mn) and dingalvedsiodimin sul f at e
and conce nt]ﬁl@ﬂ‘.e q?ottlgs Iavegct%nl mixmé BEEWS Prﬂf) Iv}cals S&jdeﬁ%n& e FeatFon mixture was

stirred at room temperature overnight. The reaction mixture was diluted with ethyl

acetate, and washed with 10% ciiric acid, saturated sodium bicarbonate. The organic
layer was dried and concentrated to an oil, which was purified by chromatography on
silica (EtOAc 40 to 100%/hexanes) to afford N-[1-(3-(S)-chlorophenyl)-2-hydroxyethyl]-
4-(2-fluoro-5-methylpyridin-4-yl)-benzamide, 0.40 g, 1.04 mmol, 80% yield. "H NMR
500 MHz (CDClLs): 8.05 (s,1H), 7.88 (d, 2H), 7.33 (d, 2H), 6.90 (m, 1H), 7.25 (m, 4H),

. 6.74 (s, 1H), 5.20 (m, 1H), 3.94 (m, 2H), 2.15 (s, 3H), 2.04 (m, 1H).
[00340] In a flask containing 1.0 eq. of N-[1-(3-(S)-Chloro-phenyl)-2-hydroxy-ethyl]-
4-(2-fluoro-53-methyl-pyridin-4-yl)-benzamide (23 mg, 60 uM), in 500 uL of DMSO was
added 100 uL of cyclopropylamine. The solution was stirred at 110°C for 3 days. The
crude was purified by preparative HPLC to afford 5.1 mg of N-[1-(3-(S)-chlorophenyl)-2-
(S)—hydroxyethyl]—4—(2-cyclopropylamino-S-methyl~pyﬁdin-4—y1)—benzamide. 'HNMR
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phase HPLC to afford 15 ng of

N-[1-(3-(S)-chl oro-phenyl)-2-hydroxy-ethyll-4- [5 fluoro-

2-(1-(S)-hydroxynet hyl - propyl am no) - pyri m di n- yI] benzam de as a Y2iHebw007
solid, -111 02-Feb-2007 0.033 mol, 33%yield. 'HNVR 500 MHz (MeOH-d4): 8.9
(d, 11)), 8.28.(d,-1.M. 8.20 (m 2H), 8.00 (d, 21-1),7.48 (s,11-1), 7.30 (m
3H), 5.20 (m 1M 3.98 (m 1H), 3.87 (m 2H), 3.69 (m 2H), 1.80 (m 111),
1.60 (m 1115})0 MI{@QM(DH-dZ‘B]-IB 0 (aCH), 71333' 1¥D4595-@6(mE8H)n5|.Z)(t61H)J-3 85 (d 2H),

4-[ 5- Chl or o- g}_g) droxyrrethyl pyl am nQ) - pé/ di n-4- N-[1-(3-(9)-
chl orophenylz)- 2.t} r%ﬁjl@t%]—loﬁ% d')é( ). 3d3M ZESI"B“%?(: OT’WI m di ne
(0.40 g, 2.2 mml) and 4- carboxynethylphenyl boronic acid-(0.4 g, 2.2 mmol)

wer e dissolved in , di methoxyethane (20 nL) in a screw cap test tube and
Na2CO8 (3.3 nL, 2M was added fol | odizdmhle 10

tetrakis(tri A 0.036, ul) on was

bubbl ed thdﬁ@ﬁ@ﬁ@ﬁ Eﬁﬁq@ﬁﬁﬁ%éﬁoﬂé’m "P‘%?‘mféé"ﬁ . ﬁfﬁﬂ%e reaction
m xture was prspﬂhmm@pﬁnhwhaﬁym-me%auar'BT)gmle&’lhemLs‘-ﬂﬁéﬂopﬁmmmur e was
poured into &gt er and extracted with ethyl acetate. The organic _|ayer was

washed wi t h &P 8e3.0 gmobpng degarkoxyphenyl banerieacid e, Goha@ely were distlvestin oj | |

oA Y53 PUbhbh SRR AR SRRyl Qe AESASEd b sitaecance) Lo

aci d net hyl feldavead byE0ang0i068 rsrodl) thirakis(ifjiien @pibsphine)pglEOEDR) Argen %és (s, 1H),

a0 8 2 b e o tcsiPi Aol Thioges 203 Teh tisapASHOR RINHE %8, 25 ol )

was di ssol veégatedtorgh@amight, MTH2. réatign nﬁxt&erwmbouxed it Swaidr add exeBttb@with - ol and
the reaction m xture was heated to 80C for hours, then all owed to stand

at room tefBut atetile Borganipiayer vae W@@éﬂl@mwmfl@vmdmwfé @it h et hyl
acet at e, 39&&1;%&&%00& soli \Aﬁl vw‘ﬁ}bh wa fﬁﬂﬁwd@p b%%gﬁ%gf]arpo gh &S i@ seand

concentrated to an ol l puri f tography on silica
(Et OAc 20 t CHAY) ingivet2ng€).87 nnmﬂﬂ%lymldp 8£4- ezwr@wro-szﬂveqopynmldln4-yl)-

co or Less ot SR RIS BT BBk S0 MefARE R G 6 s B I B3R %%
8.10 (d, 2uH). 7.78 (d, 211) 5.23 (m 111), 3.96 (m 1H), 3.94 (s, 311)

3.78 1 63 2.84 (br 21-1 0.96 (t,
3H) . E (r)n 03 42?[00341] t& n%uChloro—S ﬂuoropymgmdm-ﬁ yl)~ben1)201c acid (0. il g,0.44 m;nol) 3-(8)- (

4-[ 5- Chl oro- & qy% W@Zrﬁﬂn d.

nmet hyl ester ﬂ.}oé%pﬂ%?fg@%%@ﬁﬁ%n%@f&ﬂ\é( A ﬂQI’ﬁFJ g’To t hi s)gg: ution
41 ng of | |anhH{i)BtM@83Img,>O j;[bxrmmm)o:lvgrdctanlmnt:MnZDME_ Wathds reactionadidaue BHA t he
reaction m r 2 Th cti t jluted with
R el e e R S T Bk
sodi um sul f 3ihe r@RHo L ANGEE Wad tiBsted RitAeh9T sbethte] Bnd washed with 1N HC, and brine.

The organic layer was dried over sodium sulfate and concentrated to an oil, which was

purified by chromatography on silica (EtOAc 25-65% /hexanes) to give 40 mg of 4-(2-
chloro-5-fluorc-pyrimidin-4-y1)-N-[1-(3-(S)-chlorophenyl)-2-hydroxy ethyl]-benzamide,
0.01 mmol, 23% yield. -
[00342]  4-(2-Chloro-5-fluoropyrimidin-4-yl)-N-[1-(3-(S)-chlorophenyl)-2-
hydroxyethyl]-benzamide (40 mg, 0.01 mmol) was dissolved in ethanol (0.5 mL), 90 mg
of (S)- 2-aminobutan-1-ol was added and the reaction mixture heated to 85° C for 3 days.
The reaction mixture was diluted with ethyl acetate, washed with water, and the organic
layer dried over sodium sulfate and concentrated to an oil, which was purified by reverse
phase HPLC to afford 15 mg of N-[1-(3-(S)-chloro-phenyl)-2-hydroxy-ethyl}-4-[5-fluoro-
2-(1-(S)-hydroxymethyl-propylamino)-pyrimidin-4-yl]-benzamide as a yellow solid,
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chl or o- 2- (1- hydr oxynet hyl propyl am no) - pyri m di n-4-yl ] -benzoic acid as a

yel low solid, 64 ng, 0.20 nunol. LCVM5 ES+ = 322.1. (00345] 02-Feb-2007
4-[5-Chl oro-2-(1-(S)-hydroxynet hyl propy] am no) - pyri m di n-4-yl ]-benzoic acid
(64 ng, 0.20.-mmwl}),--),. 3-chloro-(S)-phenyl glycinol hydrochloride. (62 ng,
0.30 mmol), EDC (0.06 g, 0.30 mmol), and HOBt (40 ng, 0.30 mmoIl) were

conbi ned im033\iﬁmoil'(33%'5hadrﬁiimmi300fm{h\& 4 69.¢4, 11h) s%%dal@ﬂealb@nd the
reacti on m xtuyre was stirred mte erature overnlg Tereactlon

mi xture wastHiZFk&e0 & 2H) é(t“ﬁ%’ﬁ Hﬁc'é%(h(né 20 HED, 398 ) NDLB87 mnd bri ne.
Th f [ dt |,
which uns. parTE0 GRESH 0 tmPYEY, 150U . 100iE S ERVEBEETSERTC Lo

further purified by reverse phase HPLC to give 30 ng (0.063 mol, 31%
yield) of
4-[5-chl or 0-2- (i - (5') - hydr oxynet hyl pEEBIRI&RE no) - pyri mi din-4-yI]-N-[1-(3-

(S)-chlor 0mwehtor&atuctspnymgyiméﬂmﬁ@mﬂm).pﬁ 599%@4:@1 @@w da/

CDC13) i&l} S (8 I;i) 7.25 (m
3H), 5 24 (*t Orﬂnhtjny Llydr(oaﬂfeﬂlsll-ben@nsde (Iddi Y:H}.4, 53T riod lqr@tmnwmg (40 g,

gfm( élgﬂ (1)r 0- 2- cycmg%o%&%mE% yrljllyr%ygt yI(g'ﬁg?'%%‘ﬁigrpccﬁﬁ%ﬁgqB‘nenyl ) - 2-

hydr oxy- et hi,tm]aﬂ]bleyeﬂmnedm L) in3q rewleap 2esbtube mdeﬁzfm)ﬁ(?o mn I2M)-wids Jadiinz ol C

Cycl opr opyl ST ke Ehpenidiear i (6 et BEs Boncd. obPhPgh | The |

reaction nibubbled thBsehtthé Ha&ibn ixiie Ms%nﬁeﬁa@%&ﬁﬁé Rt RixBirbwks acet at e.

The organic | ayer was dried over sodium sulfate and concentrated to afford

4- ( 5- chl or ceglee gud hnated io POTH ovepyehtniThe wmnown}mtub@wmow@dn@ waseripdl ester as
asolid, 9 0 ]

4-(5- Chi or(;qa %:tycfvggro %cg%ﬂeh%ﬁ%h%da % Y"Eﬁggﬁ’%.‘%ngc %é‘{g.so?mest

(90 ng, 0. 30lfaemhd covesntehitesido law eil, whicH Wes puifie8 ®y ohrofubtoRraphp loh smf:al i thium

hydr oxi de | ssql ved i r S de e.reaction mxture
Wgs heat ed (Euo‘gﬁég%?#@ft‘ex@esﬁé%g‘é’c 03’(’)%‘(23 I’F‘B\Ngl 6@%\3’{8@1}]5%&6@1;?6 diluted with
I'N HC1 and ﬁdﬂéﬁﬁfrﬁﬁdﬁ!ﬂ—ﬂ?ﬂ%ﬂi&c a@&ﬁﬁ:ﬁ:&?este?ﬁ@a QufeRe. MEavRWas Ml ed over
sodi um sul fate and concentrated to afford 4-(5-

chl or o- 2- cyEREANOHYS Gl Hb By2r7i(di B8 B4 (dh PR LH2o BMci d as a yel | ow solid, 78
my, 0.27 WAB] 90%(Z'S%ighlofog)}ﬁm%ﬁ-ﬁ%ﬂ%ggozc acid methyl ester (70 mg, 0.25 mmol)

was dissolved in ethanol with 0.22 g, 2.5 mmol, of (§)-2-aminobutan-1-ol and the

reaction mixture was heated to 80°C for 6 hours, then allowed to stand at room
temperature overnight. The reaction mixture was diluted with ethyl acetate, washed with
0.5 N HC], brine, dried over sodium sulfate and concentrated to an oil, which was
purified by chromatography on silica (EtOAc 20 to 60% in hexanes) to afford 4-[5-
chloro-2-(1-hydroxymethylpropylamino)-pyrimidin-4-yl]-benzoic acid methyl ester as a
colorless oil, 68 mg, 0.20 mmol, 80%. 'H NMR 500 MHz (CDCI:): 8.24 (s, 1H), 8.10 (4,
2H), 7.78 (4, 2H), 5.23 (m, 1H), 3.96 (m, 1H), 3.94 (s, 3H), 3.78 (m, 1H), 3.63 (m, 1H),
2.84 (br s, 1H), 1.56 (m, 2H), 0.96 (t, 3H).

[00344]  4-[5-Chloro-2-(1-hydroxymethylpropylamino)-pyrimidin-4-yl]-benzoic acid
methyl ester (68 mg, 0.20 mmol) was dissolved in 4 mL THF. To this solution 41 mg of
lithium hydroxide monohydrate in 2 mL water was added and the reaction mixture stirred
for 3 days. The reaction mixture was diluted with 1N HCI and extracted with ethyl

acetate. The organic layer was dried over sodium sulfate and concentrated to afford 4-[5-
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---------- [00347] 4-(5-Chl oro-2-cycl opropyl am nopyri m di n-4-yl)-benzoi c
acid, 78 ng (0.27 mol), 3-(S)-chlorophenyl gl yci nol hydrochl oride (80 ny,
0.38 mml ), EDC (0.095 g, 0.50 nmol), and HOBt (62 ngy, 0.46 nmmol)0Eele2007
conbined in DM. To this reaction mxture DIEA (0.2 nL) was added and the
reaction m xture.was stirred at room tenperature overnight. The reaction
m xture was diluted wwth ethyl acetate, and washed wth IN HC, saturated
sodi um bi cahleen2{ Ehy&ofyhéthylgropyl h@n% ?ﬁhhﬁilﬂ -AyBrbeRsic sbid &fa soB@di um

sul fate and concentrated to an oil was triturated with di ethyl et her
to afford 94mg,0.20mmol. LCMS ES+=322.1.

A (5 chl or gy c! 20 eai-aaDes N eyl bt able AR ey ) - 2

(CDC13): 8agd (64( mg, .20 jumol), B 3- t(hﬂ;qro«(Sﬂ-pheﬂylgE/c@s], hyﬂr@cmomeqsz(mg,uaam 6.95 (d,

0 b (m oty HpCip Gt Bagmbppgia Hon o g0 30 mistph e Sqbinedin” (1 11D

4- (5- Chl OrQDI\ZFI$@ﬂﬁ9fb}i&tﬁﬂdﬂﬁnﬁ’l)mgiFﬂbh@h&&déﬁd&ék&&@o@ﬂ%ﬂ:h@ hydr oxy-
et hyl]-benzam de (I1"-44): 5-Chloro-2-fluoro-4-iodopyridine, (257 ng,1 nmol),

4- car boxy 4t;§@r§n§qmn@@at@:ﬁp&em!@ha The reactjon mixturgyss Yiluied withiedwb| ved i n
di net h g dded
o oo bR, arlt R B R b Al B M REGRT M il

Ar glondvvas bsuilfd¢ @di donceamgted 1o hreoil, edhdch was pmﬁbdjbpsﬂmrr coﬂimm (Me(DHa tb 0% V\ﬁs
, T
Feacts on niGHRE it B e [ &t S8 S BE M ket ate.

The or gani g14Ay&E) (waﬁgst\aﬂé}eii w@hﬁﬁbiﬁ;edgll%rﬁﬂl%b) ?ﬁgﬂhﬁiﬁ-@-&hfr«?—{ﬁ(ﬁnd

concentrated to an oi whi ch was purifie hr oma hy on silica

(Et OAc 0 t &5« @%rormnmﬂdn@@iy%tbylbbwa@@den@ ECBC Tyt

4- (5-chl or C I e 500 MHz
¢ L3, Sl or Wt 0. Sl B8t s E‘ﬁoﬁ% 5-2%’“ %H)%%’? 91 (s,
3H). LCMS: 3E$-B=802@a o), Uﬁxdl(BngL 108 @ 118).d- 62—0’111 ubm,dp@&(mm BEMS) ESenzoi ¢
acid rrethyl_ée,,;‘_ (90 ng, 0.34 mmol) was dissolved in DMSO in a screw cap
tube and O i sopropyl am ne was added. The tube was seal ed and heated to
90 C for 2 days. The reaction mxture was diluted with water and extracted
with ethyl acetate. The organic | ayer was washed with brine, dried over
sodi um sul fate and concentrated to dixample 12whi ch was purified by

chr omat ogr 1863& of
4- (5-chl or gp(gyc@%{, %f&@é%lfo% 'pg%lglrﬁo%lﬁdaﬂf Ngﬂ%)(s%aﬂ&lf ’% %S'B?ﬁlz oic acid
met hyl est dwydrdxyathylivbenzatiide (II'<S0¥. 4-(2.5-BifRloropyrimidin-4-yl)-benzoic acid ™~

methy! ester (85 mg, 0.30 mmol) was dissolved in ethano! with 0.2 mI. cyclopropylamine

and the reaction mixture heated to 80° C overnight. The reaction mixture was diluted
with water and extracted with ethyl acetate. The organic layer was dried over sodium
sulfate and concentrated to afford 4-(5-chloro-2-cyclopropylaminopyrimidin-4-yl)-
benzoic acid methyl ester as a solid, 90 mg, 0.30 mmol, 100% yield. LCMS: ES+=
304.1.

[00346] 4-(5-Chloro—2-cyc10propylaminopyrimidin—4—yl)—benzoic acid methyl ester
(90 mg, 0.30 mmol) was dissolved in THF and 50 mg (1.2 mmol) of lithium hydroxide
monohydrate dissolved in water was added. The reaction mixture was heated to 50° C for
5 hours, cooled to room temperature, diluted with 1N HCI and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate and concentrated to afford 4-(5-
chloro-2-cyclopropylaminopyrimidin-4-yl)-benzoic acid as a yellow solid, 78 mg, 0.27 °
mmol, 90% yield.
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500 Mz (CDC13): 8.08 (m 3H), 7.45 (d, 211), 6.22 (s, 111), 4.37 (d, 1H),
3.88 (s, 313), 3.80 (m 111), 1.17 (d 611). [00349]

4- (5- Chl or o- 2-i sopropyl ani nopyri di n-4-yl )-benzoi c aci d nmet hyl estef2-Feb-2R87
0.23 mml, was dissolved in 3 nL TBF. To this solution lithium hydroxide
nmonohydrate . (82 .ng)..in 1 nL water was added and the reactian_mxiure
stirred overnight. 6N HO (0.5 nL) was added to the reaction m xture and
the sol uti 0[003'431']09ﬂt(f)'fﬂlﬂ&ot@cﬁlo‘ﬁ?op?ﬁﬁnnc&ﬁz'lﬂﬂiiﬂhl-ﬁ ﬁﬁﬁ@ic@éida'lssxﬁ% ka7 Hal T of

this material was conbined wi'th or ophényl ci nol rochl ori de

(80 ng, 0. 38mehodS)- @b@l(mylgbrcmgl m/ﬂmhbrxﬁe (&g, Qr@nmpmm@ 09138 nol ) and
di ssol ved I dded and
he renct| S RRIEDr OB (o4 e PR bR S Dt Pt JECeC 27

reaction miixiure DEBA (02 mult)owhs\sidddd antlihe reatioh atiginreandd stiehsidomnt h | N HCl ,
saturated sodi um bi carbon The organic | ayer s.dried and co entrat ed
to an oi | ViORFFAREEOVERBHL Foare lwg%wsﬁéﬁa testhy] aspipts, nd fzasﬂegl

4- (15- chl or og @y | RORFOLWrEH BQtium blcalibonate, and brine. The or$amc layer was dried over

pyridin-4-yl)-N[1-{3-chloro-phenyl) hydr oxy-eth behzam de, 0.027 mmol ,
24% vyi el d. somamdwepwwmpﬂ ‘ﬂncmw(ismttsmyd Wltbﬂie(l‘dd etﬁei)to afforl3 (m

(m1i1). s B Apclopthyind pmici S Lo aprobangt o 1

N-[1- (3 (Szlh}ﬂ’dx@empl]%ﬂﬁahn&’e ﬂyﬁyeﬂﬁwy*sﬁﬁd]yblnﬁﬂ(ﬁtﬂﬂmpﬁz% Heids DA BB3 no-
pyrim di n-

y benzam de ol uti
Y0 G chi or 6. B0 786 0v: TR, 184 fmaD. 695 60 MR 3 44ATE: S4B B Bneny|
boroni ¢ aci | negl ycol
di net hyl %eﬁa@a‘gg’gghb%( P%%g) 4 Iﬁ)n?igsp af gonos0 §1 giv\{)/eé.ii%lje/[gh%gNﬁI\IaZCOB and
t he result|4@9n xture purged with argon for 2 minutes. The resulting
m xture was seal ed and heated at 85C overnight. After 18 hours, the reaction
was diluted with 20 nL of ethyl acetate and washed with H2O The organic
| ayer was concentrated and purifi edEympgl@ipmat ogr aphy (Silica, 10% et hyl
acetate in hexanes) to afford 4-(2-chloro-5-fluoropyrimdin-4-yl)-benzoic

aci d net hy| 4-€sChlorp@-isspropylamnespyridingyh-a- Qoﬂ?’rfaﬂore yl}:%-lly_r%7 [ 00350]
To a sol ut' l?%eﬂzdrﬁd@@n@&ﬁ PChloHRS G B}Sfo'mcﬁb@gﬂﬁ $| 7HGHE VY '49 met hy|

ester (0. 3g, of THE ution of |O—I (0. 378q,
9.0 -115 Ouleetya@®@iphenyl boronic-acid-(0.2rgyd{1yminal) gverd dissblveR @ dimdthoxyatkand at room

tenperature for 3hours he Cli ] xture tr ed with ethyl
ncetat o (1 CROMTY ARty PRAN b9 H TR i B3 1 EMLEEY
tetrakis(triphenylphosphine)palladium (50 mg, 0.044 mmol). Argon was bubbled through

the reaction mixture for 5 min, the tube was sealed, and then the reaction mixture was

heated to 85°C overnight. The reaction mixture was poured into water and extracted with
ethyl acetate. The organic layer was washed with brine, dried dver sodium sulfate and
concentrated to an oil, which was purified by chromatography on silica (EtOAc 0 to 15%
in hexanes) to give 90 mg (0.34 mmol, 34% yield) of 4-(5-chloro-2-flucropyridin-4-y1)-
benzoic acid methyt ester. "H NMR 500 MHz (CDCls): 8.24 (s, 1H), 8.10 (d, 2H), 7.48
(d, 2H), 6.89 (d, 1H), 3.91 (s, 3H). LCMS: ES+ = 257.9.

[00348]  4-(5-Chloro-2-flucropyridin-4-yl)-benzoic acid methyl ester (90 mg, 0.34
rimol) was dissolved in DMSO'in a screw cap tube and 0.5 mL isopropylamine was
added. The tube was sealed and heated to 90° C for 2 days. The reaction mixture was
diluted with water and extracted with ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate and concentrated to an oil, which was purified by

chromatography on silica (EtOAc 0 to 20% /hexanes) to give 70 mg of 4-(5-chloro-2-
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was acidified to pH =3 with 6N HCl and the resulting precipitate filtered.
To a suspension of these solids in 5 nL of DVF was added EDC (0. 26g, 1. 36
mrol ), HOBt (0.229g, 1.70 nmmol), and Et3N (0.236 ni, 1.70 nmol) and-FRbixped
for 10 mnutes. (S)- (+)-3-chlorophenyl glycinol (0.353g,1.70 mmol) was
added and the reaction stirred overnight. After 18 hours, the reaction was
diluted with ethyl acetate and washed with [IN HC, NaHCO3, saturated Nad .

The organi cism ﬁaqny@&@&caﬁdlﬁehﬁﬂ é@é‘ﬁ @Q@mnﬁt}lrd’lf% ?i@ldWH
chr omat ogr a Sili ca 40% acetate in hexanes) to atford 4 -(2-chl oro-
S| or opy EORMIALGDGR SREE. S5 IR AEGBNAIA fo Sngar sty SDI B Goditharr de

(0. 15g, 550@80 m%vpﬁ@ glcpld 1H NI\/R (CDC13, 500 MHz): 8.40 (d, 111), 8.15
(d, 211), 7. 90 1), 7.32 (s, 1H), 7.22-7.29 (m 2H), 7.05-7.08
(m 113), 5.[06848] 224(5thllo)ro—2€is®ﬁopgdmﬁndpyridini4w1)~beﬁmc(acid Befiyl ehiOVB0 ngS+ = 406.
00351] To SOl on ,of

5 (2- c]hl or &% Wﬁ’é'ﬁv Ay JrEslye in 34nky 5N Tp fhip setatign Jithinmdiydropids monohydrate

hydr oxy- et g hrgpﬁxnzﬁn%tér&«a@%@&d A3 thededPiBh InjittireQtiFredbler@bntD¥R@I@RS added

i sopropyl ami ne (0.2 3 nnnol) and heated at 80C for 2 hours. The

reaction M@Sn&p)msgddw tpﬁhql@aqwn@mt@tewd thecselusion consantiiese givgitih 5 nlL of
H2O. Th h t h
(S1i ca ooHRkfiia RYfHs e 83, FAPCERI AR 3ACeAMied Gl SYsENr omat 00T aphy
N-[1-(3- (S)chbhbphbnmglgaybl)hyﬂrdnhldmde(@!)emg;jm]s -m6B, B0 B0ang,-0.420pmop) ydndni no-
e " O RO okl STl 5 M
7 22 7.29 (o 5 mlatHas a@d&ﬁmﬁh%a&ﬁoﬁ mlﬂthbe, Wik saﬁeéat%ﬁoxﬁrt@mﬂel#ﬁmre 512 (m
1H), 3.92-3.95 (m 2H), 1. 20- (d, 6H). LOVS: ES+ = 429. [00351Toa

sol ution oflhg ryaptigmmiteromuss ﬁd@tpémth ety DRcRiat. 999 wiahpd v INGJC, saturaiod
hl or oph 74 ! 5
BNBO walg. ACER AR TP binen P i nd oontu 6 alHRBIIT. . 110

for 2h. Th @unﬁechhy fegerse\pisasel HPLCed afforti 2 i) ofi4- (ﬂ‘-cmrb@qs@reméamn&nd washed

with 5 n of H20 nic. |laye S co trate ur d-b '

chr omat ogr & 9“1(45)"3'?@'[11 &5‘8‘? IBTPF}W)X)&%@V& tﬂﬁ?ﬁ@?ﬁﬁ%@) gp%’ IELF’P!J & Y
1-(3-(S) - cRie. mmxe@mﬁqm&mmmm@ @pnﬂpyla@r{mﬂ@m 734 (m :

5-fl uoropyrimdin benzam de (0 "H NMR
(cocis,  BOEDHE) fncttbe 84 (s iR (3508954, LD, 85 (23S GhCHD. (o,

114),7. 22- 7%3\8 {frdly = % 6.92-6.95 -116 02-Feb-2007 (m 111), 5.20-5.24 (m
111), 3.92 %1% 9 2. 70 2.78 (m 1H), 1.20 (s, 411). LCVs: ES+ = 427.
Examlp a 15

N[ 1-(3- (S) Chl or ophenyl ) - 2- hydroxy%%l [ 5- quoro 2-(2-(S)-hydroxy-1I-
hyl -

N-[1-(3-(S)-Chlorophenyl)-2-hydroxy-ethyl]-4-(5-fluoro-2-isopropylamino-
pyrimidin-4-yl)-benzamide (I'-41): To a solution of 2,4-dichloro-5-fluoropyrimidine

. (0.478g, 2.86 mmol) and 4-carboxyphenyl boronic acid methyl ester (0.516g, 2.86 mmol)
in 5 mL, of ethyleneglycol dimethyl ether was added Pd(PPhz)4 under argon, followed by
2N NayCOj5 and the resulting mixture purged with argon for 2 minutes. The resulting
mixture was sealed and heated at 85°C overnight. After 18 hburs, the reaction was
diluted with 20 mL of ethyl acetate and washed with H,O. The organic layer was
concentrated and purified by chromatography (Silica, 10% ethyl acetate in hexanes) to
afford 4-(2-chloro-5-flnoropyrimidin-4-yl)-benzoic acid methyl ester (0.35g, 46%) as a
white solid. LCMS: ES+ = 267. | |
[00350] To a solution of 4-(2-chloro-5-fluoropyrimidin-4-yi)-benzoic acid methyl
ester (0.3g, 1.13 mmol) in 4 mL of THF was added a solution of LiOH (0.378g,9.0 .
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et hyl am no) - pyri m di n-4-yl]-3-net hyl -benzam de (1"-58): To a solution of

4- (2-

chloro-5-fluoropyrimdin-4-yl)-N[1-(3-(S)-chl orophenyl) - 2-hydr oxy92Fa2D0B-
met hyl - benzam de (0.015g, 0.036 nmol) in 0.5 nL of DMSO was added
(S)-(+)-2-am.0Q-1-._propanol (0.05 nL, 074 mmol) and the resul.ti.ng..mixture
heated at 110C for 2 hours. The reaction was diluted with 10 nL of ethyl

acet at e anduf sl S5 i et U Wonpe DR RrabAUC T RREATAEAR 2t o and

purified by chromatograp l'1ca, 40% ethyl acetate 1n hexanes) to afford
the tltI e c\mwwmd(\mlﬂn)qtbgl acm(lemL)atomm@ agp byproduct. 1Twuec¢1@m$r3 500

ory . rdpsbifed d a4 Vg 0o ol i Wit i 1o °5) 575" >

n

2) 2& a Nssﬁs;ggﬁoﬁ@fkﬁéwséﬁds)m Shﬁafﬁkﬁﬁvdsmﬂdeﬂ‘ﬂ])czo 26:, (86 n&i&), HoBd (d,

1L o or 40225 1770 aRBa) e D6 gl A 70 amoy ghd e foulrinutks 64 3- ( S) - chl
(0]

h | t I CDC13, 500
W) : g, s S ey eligkol () 117 R HHs U ang torogeith B TP00%: 2
(in, 311), cﬁrcm%h( i Afterl)hours, Ble35acﬁom@'az( dilutedivith) ¢thil. aterats. aﬁx&w(ashud wiml)

1102580 (R it Runch? Bt el s BBt il °0 (0

4-1 5- Chl or guidifitd by aimifm@gfapy 1od, m%lam me)mwxmes)db Bffdrd Yk R-chbdrd-- ( 3- (S) -
chl or ophenyl ) - 2- hydroxyet h&@enzenesu fonam d ﬁéﬁﬂ ): .To_a_suspension of
3- (S) - chi orBpHenggipct-HiN-Hel3-digrophen iy 2riy droxy B-})enZﬁmm\QP 438 5819 was
added TEA VR [ | The
resul ting r%gﬁllﬁghm]\lf\isﬁstl r%ce[g@g’ Wgurs lggogm@@n%%)r 2?8??5 (‘}Inﬁe

reaction mi3HuT.82 EatHyinA%Be0 (m,tZH)m ?3&(mn1_1)'l) 848-52%0e A3 H-400mmnd brine
solution. T, NG | LNaS_ ed over Na2SO4 and concentrated in.
vacuo. The J}ﬁugg@%?@ W@)%ﬂg@%phenyl) 2- hydr oxy- et hyl ] - 4-

i odobenzenegpds1pnamsd deokvEisn UBE—(Q etil6ro 3 flyoropytitmidin4- (13- i\Fﬁt(SZiﬁﬂ)?ophenyl)&-r ------
[00353] To a solution of N1 éS (S)-chl orophenyl) 2- %droxg/ddectlhyl] 4-

i odobenzendygrageiinldengamids).930g00. Dip 0-578k 061 was
bi s(pi nacol; %ﬁ%ﬁ}i@gﬁ@ p)p%d £00;. ) £hd heated at 80°C for 2 hours. The reaction was

mol ), 1, 1- bi ny osphino errocene pall adium (80 ng, 0.1 nmol) and
pot assi um adiktedtveith BOGL g eth§l aveabe) and nasiredNdth STied. of EaO1 tTmngrganwﬂayice was

bri ne. (2x) SHRIOEERBHES o PrtissSnmomb et S btk R e i REARg, M
chromat ogr ag RffoddH-{i- Gﬁ(&%ﬁf&@h@ﬁﬂ)-ﬂhyﬂmxy—ethyl] 4-(5-flucro-2-isopropylamino-
pyrimidin-4-yl)-benzamide (0.02g, 67%) as a white solid. "H NMR(CDCl;, 500 MHz):
8.20 (d, 1H), 8.20-8.22 (d, 2H), 7.85-7.90 (m, 2H), 7.35 (s, 1H), 7.22-7.29 (m, 2H), 6.93-
6.95 (m, 1H), 5.20-5.25 (m, 1H), 4.08-4.12 (m, 1H), 3.92-3.95 (m, 2H), 1.20-1.22 (4,
6H). LCMS: ES+ =429, .
[00352] To a solution of 4-(2-chloro-5-fluoropyrimidin-4-yI)-N-[1-(3-(S)-
chlorophenyl)-2-hydroxy-ethyl}-benzamide (0.030g, 0.074 mmol) in 0.5 mL of DMSO
- was added cyclopropylamine (0.100 mL, 1.44 mmol) and heated at 110°C for 2h. The
reaction was diluted with 10 mL of ethyl acetate and washed with 5 mL of H;O. The
organic layer was concentrated and purified by chromatography (Silica, 50% ethyl acetate
in hexanes) to afford N-[1-(3-(S}-chlorophenyl)-2-hydroxyethyl]-4-(2-cycl opropylamino-
5-fluoropyrimidin-4-yl)-benzamide (0.01g, 33%) as a white solid. 'H NMR (CDCls, 500
MHz): 8.22 (d, 1H), 8.10 (d, 2H), 7.85 (d, 2H), 7.30 (s, 1H), 7.22-7.29 (m, 2H), 6.92-6.95

(|
(i
31
4-
0]
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hexanes) to afford 400 ng of

N-[1-(3-(S)-chl orophenyl)-2-hydroxyethyl]-4-(4,4,5,5- tetranethyl-[1, 3, 2]

di oxabor ol an- 2-yl ) - benzenesul fonam de. LCVMS: ES+ = 437. [00354] To @@-pébtoye
of N-[1-(3-(S)-chl orophenyl)-2-hydroxyethyl]-4-(4,4,5,5- tetramethyl-[1, 3, 2]
di oxabor ol an- 2-yl ) - benzenesul fonam de (390 ng, 0.9 mmwol), 2,4, 6-
trichloropyrimdine (200 ng, 1.1 mmol) and tetrakistriphenyl phosphi ne

pal I adi um ( TRO1F)y6.20-3.28my11H),)3.9273. F8m (BN M. 70-2178 €m, N), W29 (s cidD L.V of
Na2CO3 sol u%g_rl_ .35 m.. 2.7 mol). The resulting solution was stirred for
C

18 hours at en cooled to room tenperature. The reaction m xture was
diluted with EtQAc (30 nlL), washed with brine (2X), dried over anhydrous
Na2SO4 and concentrated in vacuo. The crude was purified by chromatography
(Silica, 30% EtOAc in hexanes) to af Eaemplsifi- (3-(S)-chl orophenyl)-

ahive Caoti MBS EprppRR ARt s o R EOS bR RS 27 ©f
gi- E)ia(bgr f)lséﬁfﬂg!mlﬁﬁ?ben;ende.sul fpﬁa ] delkbeg%anﬁdéﬂ;ﬁ%?ﬁ: gﬂ-azsg?jﬁg{igfm"h%: [ ii ﬁhtzlmol
(50uL) 1 . DRHOLSHEOTR RSP ST oI bRy AR oduot
was purifi e@el%?megeﬁifé, 0\0B36 Hizhét) hfb.?frﬁﬂffﬁl%?%'ﬁ%sﬁ%de?}[(%)@'—inﬁh@-@l was

further purifie preparative’ TLC to a

4-[ 5- chl or opRopatoel (G)S e O Fkynmed rapd theopsplting misjure heated at 110°C for 2 hours.

pyri m di n-4- N[ 1-( 3z - chl or oph 1).- 2- hydr oxyet.h - ben st f onam de
as a whi te%’%&h@ﬂ%@é‘fl&%ﬂ 1{_}‘ gfﬂf‘ ogé%y lécé&@%“@&#ﬁﬁé%% . of ﬁ;@ 'ﬂw

N[ 1- (3- Chl ergapicaayt WalcdnSenthiyedr o yeiifed ty-chrdnZat@sraihyl (81kica,ci0% dtejlhaydtatd - pheny|
)- benzamide (["-62): To_ a suspension of iragn (1.5‘ﬁ% 27.6, 0ol ) and

anmoni um chibhsxgess) toafford the titlg compound;(§,010g; 63%) asp f"ﬁ%g- 3 added a

sol ution of 0. IﬂH‘Z? | ¢z | ; b ; g nrp"gﬁ) i t hanol
(25 nL). Théél?ggsh?ﬁtbi- ng r'rl'tsir(llis u(-?’elﬂv?/én'ys't?? @f%ggg ((1g’(])1r}E 2’%&”{}?% ’The)%%(lil?'gg f or med
were filter &, 2H) 533Kd,d&Di 5.09-0H121(m, 1)k 4084 d18i (on 1H), 803906, 2H)1B6%2- Feb- 2007

Fesi due was radie B9 19 (BT 30k BT RO RS SRR na G oo

over anhydrous sodium sulfate. The crude oil was adsorbed on silica gel and
purified by flash chromat ography on _silica gel (hexanes/EtQAc from95:5 to
50: 50). The product, 3-brono-4-nethy , was isolated as pale red oil

ns adgbd t o Qlprd: s} Aomeltiyin minol AR ARLD) dise TV
DVE (2 ni). phimeyly-2-hydioxy-ethyll-Smeethplbenzninidesd”46): ThNMR(CRCa56P Mida)e
overnight. Ehe cryfe 1 & 1af 78%aPAY! 7% (M), W30 2908 28516 8568 dm,

5,35-5.40 (m, 1H), 5.10-5.15 (m, 1H), 4.02-4.10 (m, 1H), 3.90-3.92 (m, 2H), 3.65-3.70

(m, 1H), 3.55-3.60 (m, 15, 2.20 (s, 3H), 1.25 (d, 3H). LCMS: ES+ = 475.

Example 17
.4-[5-Chloro-2-(1-(S)-hydroxymethylpropylamino)-pyrimidin-4-yl]-V-[1-(3-(8)-
chlorophenyl)-2-hydroxyethyl]-benzenesulfonamide (1''-47): To a suspension of 3-
(S)-chlorophenylglycinol HCI salt (416 mg, 2 mmol) in DCM (10 mL) was added TEA.
(0.8 mL, 5.7 mmol) and pipsyl chloride (605 mg, 2 mmol). The resuiting reaction was
stirred for 2 hours at room temperature. The reaction mixture was diluted with DCM (30
mL) and washed with H>O and brine solution. The organic layer was dricd over NapSOy
and concentrated in vacuo. The crude N-[1-(3-(S)-chlorophenyl)-2-hydroxy-ethyl]-4-

iodobenzenesulfonamide was used directly.
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with ethyl acetate. After drying over anhydrous sodium sul fate, the sol vent
was renoved and the crude was adsorbed on silica gel. After purifying by
flash chromat ography on silica gel (hexanes/EtQAc from 99:1 to 802a&p;200%fe
product, N, N-(3-brono-4 nethyl phenyl)i sopropyl am ne, was isolated as a pal e
red oil (177 ym)._ELA ES+ 228.0, 230.0. [00357] To a solution.of___.

4- car boxyphenyl boronic acid (517 ng, 3.1l nmmol), 3-chloro- (S)-phenylglycinol

hydr ochl or ifgi3s8¥ 1 3TaB solskich%fRIPI-3-@ndniblosRedyd-ZhylroxPetil)-arol )  in DMF (6
m.) was added PyBOP 1.1_&,{ 3, 73 nunol) and’the Tesul ting m xture was
stirred at igfdoberanesy @rramely in B oel9), waypddaddug(pinatolaipdiboran was

over anhyd g4 mE P iR RERGE BB buBldthaliaoR o oYY P
was purifi edd pytagsemedncsete(668 engtPlitholynreleriNg dlhe resuliing mixture was stirred for _
a5 8 whi t d8Bomsat {UsRhargilotad MO ARG0 BiL) mashed OGO SGOGEY driod over
i 5ol ved TSGR TR RREod:LERPRAREE] Afobibgnieiils R EbA. S
e i 7 A U e A e VAN
?0. 5 M). .t%f?@ﬁ%@f@@é#ﬂ&@@?@@#&%%@@%é@“ﬁ?f%ﬁi‘hﬁ%}ra| was seal ed.
The reacti Qgo3zYKt UT®a nﬂ!ﬁ&efb@@l-ﬂd(33(@)~&ﬁoxtﬁﬁﬁk?ﬁ9nfﬂ-}@|ﬂi’oxﬁﬂh 1e@g 5,90 mixture was

poured into water and extracted wth ethyl acetate. After drgé@gg over
anhydr ous dsseamethys{l.3.3t doxabgeolan?-ybrhenagnesularpmidei (398 me. P9anwphfet8i | was

urified by. el L1 Y ' ~f 3- Wﬂ--
E)S) - hydr oxﬁ{hﬁaﬂﬁﬁm?‘gé‘g@g@ﬁg& %gﬂg%ngﬁ%%lp éﬁ‘é’%{"?‘s e aﬁ#lg%]%%l%o a white
s o T (i

. - -ep- - s , ) . , .

(m 3H), 7. mogz s{@Sé?@g eql,ﬂ%‘zéﬁsﬂ@r? r(lé ,ho'éﬂ %0,1’5)@%00 fﬁﬂ(ﬁrﬁ)fﬂ 2.3 (s,
311), 1.3 ( Qeryfitabire. FX@MaltRorBmikBure was diluted with EtOAc (30 mL), washed with brine
4- (5- Chl or o- 2- et hoxyam nopyrimdin-4-yl)-N-[1-( 3-(( S) - chl or ophenyl ) - 2-
hydr oxyet hyX), daerrener aidiydrous N2)SO4mnud goscentuatechin va¢uo. The crude was purified

4-(2-chlorq@-5:fluoropyridm.di nxé- .

yl § N 1o ( 3 ey ﬁ%’lh?% ?9'%’-%9&"6&99"@?%3%‘] afford N B-(Selorophpeyds g g,
0.12 mol ) 2-hydrckysthylpé-(DSRiMe-H g din@-¢1)-b nl6onpinade a3 @biGE Wit

equi val en%s, Y% gg,ygg2(4 nmol ). .and tlr:e ’??as?ﬂzwg m xture heat‘gd eat 110C for
5 hours. TH@@@JQ@%&W@%%§“%UHHed by preparative BPLC and to afford

B e i i St

tetramethyl-[1,3,2] dioxaborolan-2-yl)-benzenesulfonamide (30 mg) and (S)-(+)-2-amino-

. 1-butanol (50uL) in DMSO (0.5 mL) was heated to 75°C for 4 hours. The crude product
was purified by preparative HPLC to afford 15 mg of brown oil that was further purified
by preparative TLC to afford 7 mg of 4-[5-chloro-2-(1-(S)-hydroxymethylpropylamino)-
pyrimidin-4-yl}-N-[1-(3-(S)-chlorophenyl)-2-hydroxyethyl}-benzenesulfonamide as a

white solid. LCMS: ES+ = 511, ES- = 509.

Example 18
N-[1-(3-Chlorophenyl)-2-(S)-hydroxyethyl]-4-(2-propylamino-5-methyl-4-phenyl)-
benzamide (I''-62): To a suspenéion of iron (1.5 g, 27.6 mmol) and ammonium chloride
(2.46 g, 46 mmol) in water (50 mL) was slowly added a solution of 3-bromo-4-methyl-1-
nitrobenzene (1.0 g, 4.6, mmol) in methanol (25 mL). The resulting mixture was refluxed

for 2 hours. The solids formed were filtered through celite while the reaction mixture was
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2H), 3.85 (m 211), 1.3 (t, 311). LCMS: ES+ = 447.0, ES- = 445.1. Examlp a
20 [00359] Conpounds of the present invention were prepared by methods
substantially simlar to those described in the above Exanples 1- 1% %050%
illustrated in Schenes I- VIII, and by nethods known to one of ordin rlff’ -2007
skill in the-art---The character| zation data for these conpounds is

summari zed in Table 4 below and includes LG M5, HPLC, and 1H NMR dat a.

Unl ess specitii inf, thd &avent §ﬁhe &19& iﬁ&htwas f2h FeniRed. Wﬁ@éﬂ@é&e@iﬁu@@% Mz in

CDC13 and all reported chem cal shifts are ppm 0360] As used herein, the
term"R" re@fispadvaddn tater,rexiragied with ethileacetate aml duie ,er sftydrovedoditor t he

d i £ t i Se:
ool oo vaveh e A bl it ol Bt ot Wil B3 ARG sh BB B2 o o
L 5 oA ot O i et (1 11
met hod above ere r S % --> % oun
nunber s cor\"'%%‘ﬁ?}ﬁtﬂd%?@%@gegm %ﬁg&&é“%é‘ﬂ%ﬁeﬁ n Tables 1, 2, and gp
Tabl e 4. Chgpasa]er 'Z%Héﬁ%xal?@gﬁzhm 1§alnﬁﬁ61yﬁa§ma®@wws%hﬁ{on%@smxﬁoh Conpound
No Mirl M1 l1-1 2 441.30 - 3.40 - -120

02- Feb- 2007met@mhpl&mm6mmgv%8moMn DMH\@mL) The gBetm mixurg@/as stirred a4 1. 31 -
407,31 -3, Eidtentforgpelenid gutmihe. o ibceyiSwat poufed iy ier g Bttty 5 7
' -12 486. 3With etByl/ddetate. -Altr Bryingovd2anhydiods dodiiurd ulfate} tHeSolveht wikefi&ed34- -
3.85 and the crude was adsorbed on silica gel. After purifying by flash chromatography on - '
silica gel (hexanes/EtOAc from 99:1 to 80:20), the product, N,N~(3-bromo-4- g
methylphenylisopropylamine, was isolated as a pale red oil (177 mg). FIA ES+ 228.0,
230.0.
[00357] To a solution of 4-carboxyphenylboronic acid (517 mg, 3.11mmol), 3-chloro-
(S)-phenylglycinol hydrochloride (713 mg, 3.42 mmol) and DIEA ( 1.2 mL, 6.84 mmol)
in DMF (6 mL) was added PyBOP (1.1 g, 3.73 mmol) and the resulting mixture was
stirred at ambient temperature for 24 hours. The reaction mixture was dissolved in ethyl
acetate and washed with water and brine. After drying over anhydrous sodium suifate,
the solvent was removed and the crude oil was purified by reverse phase HPLC, yielding
4-[N-[1-(3-(S)-chlorophenyl)-2-hydroxyethylamino]carboxyphenyl boronic acid as a
white solid (620 mg). FIA ES+ 320.3, ES- 318.0.
[00358] . N.N-(3-Bromo-4-methylphenyl)isopropylamine (88.5 mg, 0.39 mmol) was
dissolved in DME (1.5 mL). 4-[N-[1-(3-(S)-chlorophenyl)-2-
hydroxyethylamino]carboxyphenyl boronic acid (125 mg, 0.39 mmol) was then added,
followed by LiCl (49.6 mg, 1.17 mmol) and a 2 M solution of Na;CO3 (0.5 mL).
Pd(PPhs)s (45 mg, 0.039 mmol) was added and the vial was sealed. The reaction mixture
was heated at 85 °C overnight. The reaction mixture was poured into water and extracted
with ethyl acetate. After drying over anhydrous sodium sulfate, the solvent was removed
and the crude oil was purified by reverse phase HPLC, yielding N-{1-(3-chlorophenyl)-2-
(S)-hydroxyethyl]-4-(2-propylamino-5-methyl-4-phenyl)-benzamide as a white solid
(24.7 mg). LCMS 2.5 minutes; ES+ 423.2, ES-421.2. ' NMR 500 MHz (MeOH-d4);
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|'-16 377.36 - 3.65 |'-17 391.36 - 3.93 (CDCI3) 8.42 (1H, s); 8.26 (1H, d);

7.97 (1H, d); 7.88 (1H, d): 7.50 (1H, |'-124 441.2 439.1 2.5 t): 7.31(1H,
s); 722 (3H, m); 6.98 (IH d); 5.30 (1H, n); 5.18 (1H m; 3.90 (3h2XecbBoo7
3.79 (1H, m: 3.70 (IH, m; 1.53 1H, - m); |1'-125 529.3 - 5.2 |'-126 483,
- 4.1 - 9.2(1H,s5),8.35(1H,d),8.0(2H, 1"-1 481.3 d) 8.65 (2 H_d), 7.3 (5
H m, 7.15 (1H m,7.0(1H m,6.9(1H d), 6.32(1 H, ; 3.95 [T°U&); 3.70(4

8.09 (1 H
7.54-7.41 (3

95 SO ol i 6841y i -

H1

Ml M1 Rt H NVR CD30D 8.34 (11-1, d), 810(2H d) 8.04 (2 H, d),

br s),

(1 H d),

H,

H,

d), 7.06 (17 H
H, n§ 4. 9+ é&cﬂorgr)a)ethwa@ll(@ymndﬂdﬁ yl)-iV - @dﬁsgoml{@m&)z 8. 18( 3H, rr)
||| -

15 425.

Hm,riﬁ,),%mmxlﬁ(mm 5.88 (1 H s), 3.82 (1 H br s),

3.45 (1

3.19 (5 H m, 2.80 (1 H br s m -121 02-Feb-2007 Conpound No

7.91

7.40 (1 1"-14 573 _ H, rr)EKaz@@g L 7.24 (2 H m, 7.20 (1

6.47 (1 H, t),

%yﬁrzﬁreﬂ{ﬁ]-bgnzﬂﬂnde]ﬂ“fm)t: oo soﬂhoﬁ: bt H'J(z-‘é nro—g-flﬁéroﬁ:\?nfﬁ!ldim

d), 4.25°(1

yl)—N-[l-(S ~(8)-chlorophenyl)-2-hydroxy-ethyl]-3-methyl-benzamide (50 mg, 0.12 mmol)
in 2 ml. of DMSO was added O-ethylhydroxylamine*HCI (2 equivalents, 23 mg, 0.24
mmol) and the resulting mixture heated at 110°C for 5 hours. The crude product was
purified by preparative HPLC and to afford 6.7 mg of the title compound. 'H NMR 500
MHz MeOH-d4): 8.4 (s, 1H), 7.9-8.0 (dd, 4H), 7.25-7.4 (m, 4H), 5.2 (m, 1H), 4.0 (m,
2H), 3.85 (m, 2H), 1.3 (t, 3H). LCMS: ES+ = 447.0, ES- =445.1.

Example 20
[00359] .Compounds of the present invention were prepared by methods substantially

similar to those described in the above Examples 1-19, those illbstrated in Schemes I-
VI, and by methods known to one of ordinary skill in the art. The characterization data
for these compounds is summarized in Table 4 below and includes LC/MS, HPLC, and

. '"H NMR data. Unless specified otherwise, the "H NMR data was obtained at 500 MHz in

.CDCl; and all reported chemical shifts are ppm.
[00360] As used herein, the term "R;" refers to the retention time, in minutes, obtained
for the compound using the following HPLC method, unless specified otherwise:

Column: YMC ODS AQ, 3 x 100 mm, C18, 5 mm
Gradient: 10% CHsCN ~-> 90% CH;CN over 8 minutes

HPLC Method B, if denoted with R, value, corresponds to the HPLC method above
wherein the gradient is 15% CH3;CN --> 90% CH3CN.

Compound numbers correspond to the compound numbers listed in Tables 1, 2,and 3.

Table 4. Characterization Data for Selected Compounds of Formula I

CompoundNo | M+1 | M-l | Ry TH NMR
I-1 44132 - 3.60 N
-2 441.30 - 340 .
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H t), 3.33(1 Hdd),3.19(1H dd) m CD30D 8.50 (1 H, d), 8.18 (3 H m,
1'-16 573.2 _ 7.70, m), 7.48 (1 H t), 7.41 (1 H d), 7.34 (5H m, 7.03
(1 H d), 4.25 (1 H t), 3.33 (1 H dd), 3.19 (1 H dd) T)PnL CD30M28h2007
(1H d), 818 (3 H m, 1"-17 425.2 7.70 (1L H, n), 7.48 1'H, t), 7.41 (1
H d), 7.34.(5-H--m, 7.03 (1 H d, 4.25 (1 H t), 3.33_(L_H..dd), 3.19
(1H dd, m DVvSOd6 10.39 (1 H, d 1 H s), 850 (1H d), 813 (2
H d), 7.84 [CompBuh@NG| i), TERMR A, M, 7,32 (9 H
6.95 (1 H t), 4.38 ), 3.17 (1 H m, 2.70 (1 H, -
(1 B~ mM7327307¢ t T 054 U6 10.45 (L, 5), 964 (1 H,
8.50 (1 H d), 815 (2 H d}, 7.85 1"-19 467.2 - - - (4 H m, 7.48 (2
m .35 [6 Hmy, 6. PpSastkiH m, 4. 480 (1T H s), 2.60 (2 H ny, 2.37 (2
m, 2.12(p H_s) PPM DMBO ¢#610.4% (1 H)} s), 9.64 {1 _H. s), B.50 ,(l H,
8.15 (2 H, d)I-57.85 jl41128 %09-2 {1 39¢4{H n), 7.48 (2 H m,{7.35 (6 H,

N
o))
o1

NIEITL33
~

' 6.95 (1 H_m. 441 {1 H s). 355 (4 M m. 265 (2H m. P 12(6 H
2.40 (6 H m m WSOD-d4|84Ud2(1 H- d), 38812 (2 H, d), 7.71 (3 H m, 7.54
Ei E: ?g: g: 18 I(llﬁ')g ;1)94 2 FB0 B 202 H, +) 7-24—(+H, d), 6.99

I'-8 407.31 - 3.55 )
s 377.36 - 3.65 3
I'-10 39328 - 3.19 .
I-11 486.30 - 371 ]
Y-12 486.33 - 3.70 ]
F-13 N - 332 _
I'-14 431.40 - 4.55 R
I'-15 487.34 - 3.85 ]
Y'-16 377.36 - 3.63 :
I'-17 391.36 - 3.93

{CDCls) 8.42 (1H, s); 8.26 (1H, d);
7.97 (1H, d); 7.88 (1H, d); 7.50-(1H,
T-124 4412 439.1 2.5 t); 7.3t (1H, 5); 7.22 (3H, m); 6.98
(1H, d); 5.30 (1H, m); 5.18 (1H, m);
3.90 (3H, m); 3.79 (1H, m}); 3.70
(1H, m); 1.53 (1H, m);

I-125 5293 - 52 ]
1-126 483.3 - 4.1 ]
92(1H,s),835(1H,d),8002H,
" d), 8.65 2 H, d), 7.3 (5 H, m), 7.15
e 4813 ) ) (1 B, m), 7.0(1 H, m), 6.9 (1 H, d),
632 (1 H, m), 3.95 (1 H, 5), 3.70 (4
H, m), 2.50 (4 H, m) ppm.

DMSO-d6 10.12 (1 H, 5), 8.58 (L b,
d), 8.23(1 H, d), 8.09 (1 H, 5),7.89 (2
" H, d),7.85 2 H, d),7.72(1 H d),
13 4912 - T | 7.54-741 (5H,m),7.03 (1 H,d),
588 (1H,s),3.82 (1 H, brs),3.45(1
H, brs), 3.19 (5 H, m), 2.80 (L H, br
§) ppm.
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3.72(2 H m, 3.42(3H m, 3.22(2 H m, 2275 (1 H m, 1.79 (2 H m,
1.65 (2 H, n) CD30D 8.40 (1 H, d), 8.15 (2 H d), 7. 78(4H m,7.47(1 H d),
7.4-7.30 1"-22 480.3 (5 H m), 7.26 (1 H d), 6.99 (1 H t), 5.49(1 0:Feh)y2007
4.15 (1 H m, 3.99(1 H m, 2.40 (1 H m, 2.15 (2 H m, 1.90(2 H m,
1.65(2 H, m,1.50(2...H m -122 02-Feb-2007 Conpound No Ml M1 Rt _H NMVR
CD3CD 8.40 (1 H d), 8.15 (2 H d), 1"-23 478.27.78 (4 H m, 7.47 (1 H
d, 7.4-7.3(Q Ct DT, 699 (II‘IL 4 t+—H; s), 3.6
(1'H m,), C@p‘f{?‘@f’ mi op YL R vﬁ% 1 cDdoD 7.7-7. 10
(16H n.), .33\’—1 ! x_ .73 IA_I_l :’7?, 2_77 //||_| ﬁ DDI\/I r"[PSO:)84O (1
Hod), 8.12[(2 H m, 71.72 (2 H d).| 7.53 | >8 dI?’"-25 496. 2 -
- (4H m,|7.23 (1 H M, 720(2H, m, (6; ; (1 H s),
3.80 (3 H ls), B-¥ (4lH 58, p.50 (4 H nmo ﬁ 8@; M, m, 8.12
(2 H d), II"-26 500.13|_ 8.05 |1 H, I, 7.[4h26 um)m),sz? 562 |H m,
7.4-7.20 (6H m, 6.93|(1 H |, 3.095 (1 I-$,41$2)H,n34732(1(14;dhi353)(1 2.50 (4 H,
m m 9.16(4 H s), 839 (1. H ). 7.199 (2 |H4)2P482.2 H d),|7.63 (2 H,
d), 7.38 (1|H, s), 7.29(5H m,J. 12(LH;t),7@3@2850(1Hd)818(3H m),
15 452 ) J 770, m), 748 (1 H,9), 741 (1 H, ),
7.34 (5 H, m), 7.03 (1 H, ), 4.25 (1
H,),3.33 (1H, dd), 3.19 (1 1, dd)
pPpm.
. CDh;0D 8.50 (1 H. d), 8.18 (3 H, m),
" 7.70, m), 748 (1 H, 1), 741 (1 H, d),
I"16 37132 ) . 734 (5 )H m),’(7.03 (i H, d),(4.25 (f
H,t), 3.33 (1 H, dd), 3.19 (1 H, dd)
ppm.
CD;OD 8.50 (1 H, d), 8.18 (3 H, m),
" 7.70 (1 H, m), 748 1 H, ¢), 7.41 (1 H,
P17 4252 ) ) d), 7.34 (5 H, m), 7.03 (1 H, d), 4.25
, , (1H,1),3.33 (1H,dd), 3.19 (1 H,
' dd), ppm.
DMS0-d6 1039 (1 H, d), 964 (1 H,
15 8.50 (1 H,d),8.13 QH, d),7.84
118 5552 } . (2H,d), 7.78(2 H,m), 7.50 3 H,

my}, 7.32 (9 H, m), 6.95 (1 H, t), 4.38
(1 H, m), 3.55 (2 1), 3.17 (1 H, m),
270 (1 H, m),2.65 (1 H,m), 2.30 (2
H, m}, 1.65
DMSO0-d6 16.45 (1H, 5),9.64(1 H,
' s), 8.50 (L H,4d), 8.15(2 H, d),7.85
I'"-19 467.2 - - (4H,m), 748 2 H, m), 7.35 (6 1,
m), 6.95 {1 H, m), 4.41 (1 H, s5), 2.60
(2H,m), 237 (2 H, m), 2.12(6 H, 5)
ppm.
DMS0-d6 1045 (1H, 5),9.64 (1 H,
* | 5).850(1H,d),8.15(2H,d),7.85
m-20 5002 - - (4H,m), 748 2H, m),7.35(6 H,
m), 6.95 {1 X, m}), 4.41 (1 H, 5), 3.55
(4 H, m), 2.65 (2 H, m), 2.12(6 H,
240 {6 H, m) ppm.
MeOD-d4 8.40 (1 H, d),8.12(2 H,
d), 771 (3 H, m), 7.54 (1 H, d), 7.4-
730 (3H,m), 7.2 (2 H, t), 7.24 (1
H,d),699(1H,1),548 (1H,s),
3.72 (2 H, m), 3.42 (3 H, m), 3.22 (2
| + Hym), 275 (1 H, m), 1.79 2 H, m),
1.65 (2 H, m)
CDs0OD 8.40 (1 H, d), 8.15 (2 H, d),
7.78 (4 H, m), 747 (1 H, &), 74-7.30
(5H.m), 726 (1 K, d), 6.99 (1 H, 1),
549(1H,s),415(1 H,m),3.95(1
H, m), 240 (1 B, m), 2.15 (2 H, m),
1.90 (2 H, m), 1.65 (2 H, m), 1.50 (2
H, m)

m-21 4942 - o

m-22 480.3 - -
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H1 t)1
(L H
572.3 -

6.45 (1 H, d),
8.35 (1 H d),
s),

s),

(1 H d),

(1 H s),
|-

(4 H,
(4 H
H d),
3.76 (5
8.07 (2
7.50-7.
m, 3.
H d),
3.74 (4

3
26
7.

H NVR DVBO-

7. 80

29733(1H m,
m,

m
7.

H
H,
8

6
H,

7.38 (1 H,
5.03 (2 H,
8.35_(1 H_ d),

—a /. Oyl d

s),

8. 00 (

7.29 (9 H m,

3.92

7.99 (2 H d),
725710(8H m,

] Va

3.93 (1 H, s),

2 H

(1H

3.71(4 H m,
7.63 (2 H,
7.12 (1 H,
3.71(4 H,
7.55 (2 H,

d),
s),

2.45 (4 H m
.52

.03
. 45

b O~ N~

By

v@qx

NOO

1 1
44

S
L

9.49
1"--31
d),

S).,

3.

L

e R
1d§)i 5%%1( f, rﬁ) mH

(
(
70
M

6

4_1 7.
.52

130 1

23159@) 7719 (16 B, ndy]5.36(D
4H- 8. 2Q0H, m)ﬁm'ﬂoﬂrid Np Mkl M1 Rt
pp8.42 (1 H_d).

8.12

CD,0D 8.40 (11, d), 8.12 2 H, m),
7.72 (2 H, d), 7.53 (2 H, m), 7.5-7.30
(4H,m),7.23 (1 H, m), 7.20 2 H,
m), 6.63 (1 H, m), 3.95 (1 1, 5), 3.80
(3H,5),3.72 (4 H, m), 2.50 (4 H, m)
ppm.

I'"-26

500.13

CD;0D 842 (1 H.m), 8.12 (2 H, d),
BO05(1H,m), 7.72 (2 H, d), 755 (2
H, m), 7.4-7.20 (6 H, m), 6.93 (1 H,
m), 3.95 (1 H, 5),3.72 (4 H,m), 2.50
{4 H, m) ppm.

I"-27

482.2

9.16 (1 H. 5), 8.35 (1 H, d), 7.99 2
H, d), 7.63 2 H, d), 7.38 (1 H, ),
729 (5 H,m), 7.12 (1 H,1), 702 (2
H, 1), 6.45 (1H, d), 3.93 (1 H,9),
3.71 (4 H, m), 2.45 (4 H, m) ppm.

L "'2 8

572.3

9.16 (1 H,s),835 (1 H,d), 8002
H,d), 7.63 (2 H, d), 7.52 (1 H, m),
7.38(1H,s),7.29 (9H,m), 7.12(1
H,1),7.03 2H, 1), 6.60(1 H,d),
503(2H,s),392(1H,5),371 4 H,
m), 2.45 (4 H, m) ppm

I"-29

733 (1 H, m), 7.25-7.10 (3 H, m),

9.08 (1 H,5),835 (L H,d),7.99 (2
H.d), 7.55 2 H, d), 7.47 (1 H, m},

7.04 (2 H, d), 6.55 (1 H, d), 3.80 (¢
H, m), 3.71 (2 H, m), 3.67 (2 H, m),
346 (1 H, 1),3.32 (1 H, dd), 3.15 (4
H, m)

I'"-30

534.1

839 (1H,d),825(1 H,5),802(2
H,4),7.68 2H, 4),7.62(1H,d),
7.39-7.25 (6 H, m), 7.21 (1 H, d),
7.11 (1 H, 8), 3.76 (5 H, m), 2.50 (4
H, m) ppm.

i

324.2

9.49 (1H, s), 8.68 (1 H,d),830(1
H, s), 8.07 (2H, d), 7.83 (1 H, d),
7.69(2H,d),7.58 (1 H,4),7.50-7.38 |
(6H,m),7.18 (11, d),3.94 4 H,
m), 3.75 (1 H, s), 3.61 (2 H,m), 3.26
(2 H, m) ppm.

I"-32

544.1

9.29 (1 H, s), 8.37 (1 H, d), 8.06 (1
H,5),7.99 (2H,d), 7.67 (2H,d),
740-7.22 (6 H, m), 7.11-7.07 3 H,
m), 3.74 (4 H, m), 3.40 (1 H, 5), 2.52
(4 Hs m) ppm‘
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1 MBS T L

B 80(1 H
5f8 (1 H
L
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ppm 9.16
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1"-33 481.3 - - (2 H d), 7.55 (2 H m, 7.38 (2 H m, 7.30 (2 H m, 6 90
(2 H m: 6.20(1H m, 490 (L H s), 3.65 (4 H m, 2.38 (4 H m
DMBO-d6 10.39 (1 H, s), 9.30 (1 H, s), 8.42 (1 H d), 8.12 (2 H, d), 027Fe®92007
1"-34 481.3 - - (2 H d), 7.55 (2 H m, 7.38 (2 H m, 7.30(2 H m,
6.90(2 H m,..6.20 (1 H m, 4.90 (L H s), 3.65 (4 H n, 2.38 (4 H m
m 1"-35 (DVMBO-d6): 8.4 (d, -111), 8.0-8.2 (dd, 369 367.2 2.2 411), 7.5 (s,
1H 7.2-7.4 @B AN TN+ I M MY [ 3R/ M 2ZF) H 10, 2H, d;
7.85,2H d; | 1742 7.30,|111, " s; 7.2247.29, 2H, m 6 92- 427 425.2{3.5 6.95,
111, m 5. 2(=5=2#—+trt+—TnTr—S—99—5- 98,211,—| =7 20, 4H, s.
8.15, 1H, sj 7.70, 1H, $; 7.65| 1H d: 7.3 ’?% hfm $§7 25, 2H, m
o5 Sl e 3 or sl feBp R 2 s 2
, m 3.65¢ 3.71,1H m -.,,m)o(zlnk),@o( 311,.CD30D
8.3 (s, IM |7.7-7.8 (m}{411);: |I"-48]|511 5 9.2(3(141,31).@9(7(12{,@@6544-1) 4.42 (t,
1H): 4.0 (t| _1H: 3.6 4 3.7 (fh 4H41.5-1 st,mmasﬂll-nm)]pp@u, 311) 1"-49
335.14 - 1. %ﬁ/B - |"-50 849.2 - |1.86E]| 8.25, PM4 )‘!&% (1§10£9(?§;S)-ﬁ§0i§§3_‘ /.28, 1H, s;
|"-52 7.20, $1-L m.,7. 03} 1 dif 5.12 111, 5 g m 4.02,
34 . - 52 m)’?
1H, m 3.82{ 2H 2. 71, E“}-f’ Hr S: 1.65, 11_ D, 690 0 H .
620(1H m), 4.90 (1 H, s), 3.65 (4
H, m), 2.38 (4 H, m) ppm.
ras (DMSO-d6): 8.4 (d, 1H), 8.0-8.2 (dd,
369 3672 22 | 4m,7.5 (5, 1) 7.2-7.4 (m, 4H), 5.15
- (m, 1H), 3.7 (m, 2E).
7822, 1H, d: 8.10, 24, 4; 7.83, 2H, d;
a2 7.30, 1H, 5, 7.22-7.29, 2H, m; 6.92-
: 427 4252 35 | 695, 1H, m; 5.20-5.24, 1H, m; 3.92-
3.98, 2H, m;2.70-2.78, 1H, m; 1.20,
44, 5.
8.15, 1H, 5, 7.70, 1H, 5 7.63, 1H, d;
. , 7.30-7.35, 3H, m; 7.20-7.25, 2H, m;
1"-43 459.1 532, 1H, d; 5.09-5.12, 1H, m; 4.00-
: 4.08, 1H, m; 3.80-3.90, 2H, m; 3.65-
371, 1H, m; 3.52-3.55, 15, m; 2.30,
3H, s; 1.21, 34, 4.
- CD,0D 8.3 (s, 11); 7.7-7.8 (m, 4HD);
1"-48 _ 7.0-7.2 (m, 4H); 4.42 (¢, 1H): 4.0 (t,
511 509 34 | 1H);3.6- 3.7 (m, 4HD); 1.5-1.8 (m,
2H); 1.0 (¢, 3H)

335.14 - 1.6/B -

149

(1]
I"-50 3492 - | reem -
8.25,1H, s, 7.79, 4H, 5, 7.28, 14, 5;
' 7.20,3H, m; 7.03, 1, d; 5.12, 1H,
445 - - m; 5.03, 1H, m; 4.02, 1H, m; 3.82,
2H, m; 2.71, 1H, br s; 1.65, 1H, brs;
1.20, 6H, d.
(CDCl;/CD40D) 8.36, 1H, 5; 7.98,
I"-53 2H, m; 7.88, 2H, m; 7.62, 1H, m;
484.9 . 483 3.9 7.38, 1H, 53 7.26, 411, m; 5.20, 1H,
m; 4.17, 2H, my; 3.92, 2H, m.
(MeOH-d4): 8.9 (d, 1H), 84 (2x d,

: 3H), 8.0 (4, 2H), 7.5 (m, 1H), 7.4 (s,

400 407.1 2.5 11), 7.2-7.3 (m, 3H), 5.2 (m, 1H),
3.85 (d, 24D, 2.7 (m, 1H), 1.0 (m,
2H), 0.75 (m, 25).
{MeOH-d4): 8.3 (m, 35, 8.0 (d, 2H),
427 4252 24 7.2-7.4 (m, 5H), 5.2 (m, 1H}, 3.9 (d,
2H), 3.6-3.7 (m, 2H, 1.3 (d, 3H).

l'_52

I"-54

1"-35
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1.20, 611, d. (CDCl3/CD30D) 8.36, 1H s; 7.98, [1"-53 484.9 483 3.9 2H m
7.98,2H, in; 7.62, 111, m 7.38, 1H, s; 7.26, 4H m 520, 11-1, m

4.17,2H, m 3.92, 2H in. (MeOHd4): 8.9 (d, 1M 8.4 (2 x d, 111-54 03+Beb-2007
8.0 (d, 2H), 7.5 (m 1H), 7.4 (s, 409 407.1 2.5 113), 7.2-7.3 (m 3H), 5.2

(m IM 3.85.(d,-2H), 2.7 (m1H),1.0 (m 2H), 0.75 (m M 1"-55 (MeOH d4):
8.3 (m 3H), 8.0 (d, 2H), 427 425.2 2.4 7.2-7.4 (m 511), 5.2 (m111), 3.9
(d, 2H), 3.[6€ampotid NoH M+ (. M) | 24| 02- Feb- PRGRmeonpound No Mkl M 1
Rt H NVR (COC13/ CD3QD) 7} 96, 111, s; | .87, |I1"-56 211, d; 7.42,2H d; 7.30,
1H, s; 7. 18,—1'6'0'71'56.4 70 SII T 06} 33; T,J.(.BDC D _ : . 85, 31i,
m 3.60, 111 m 3.52, 111, m|1.18,}311, farlg; 730,158 A8, 1111, s;
7.77,2H, d; |7. 7o 1780 d,-| P-& 7|2B53H me 5| #8m; s 1H 6515, 16m; | N,| 441 439. 1
3.1m 3.88,[2H m 3.82, 111, fn 3.5p, 111|335 318 mdB6u] 1, m;B62, 8. 20, | H, br
m 1.52,21-Lm 090, 311t R 18 MUK m A8 4430, 7885 2H, o 1"-59
7.30-7.35, 311, m 7.25-f7. 28 11, m | 395. 2f 8RB 3,75 28, 670, bRy d; f;
5.20-5.25, 1H, mi"57 10 5 }91 % 4 og 4 1523, 3Hym: 348, g 2H, m
1.18-1.22, @11, m (CDBGD) ‘@ H, il bt AH, d; 7.42,
1H, d; 7.32[1"-60 5.20- 411.2 4)9 3.5 7 35 4o .90? . d; 5.20-
8.18, 1H,m,8102Hd7852Hd
1"-59 7.30-7.35, 3H, m; 7.25-7.28, 1H, m;

395.2 393.3 35 6.90, 1M, d4; 5.20-5.25, 1H, m; 5.10-
5.18, 1H, 5; 4.05-4.12, 1H, m; 3.92-
4,00,2H, m; 1.18-1.22, 6H,m
(CD;0D) 8.30, 1H, 5; 8.12-8.19, 2H,
m; 7.98, 2, d; 7.42, 14, 4; 7.32- -
1"-60 1.35,2H, m; 7.25-7.30, 2H, d; 5.20-
4112 409 3.3 5.25, 19, m; 4.12-4.15, 1H, m; 3.82-
3.85, 2H, m; 3.55-3.65, 2H, m; 1.28,
3H,d

8.30, 1H, s; 8.20, 2H, d; 7.92, 2H, d;
7.30-7.40, 4H, m; 6.90, 24, d; 5.28-
3932 301.1 3.1 5.31, 1H, m; 4.05-4.10, 2H, m; 2.80-
2.85, 1H, m; 0.85-0.92, 2H, m, 0.60-
0.65, 2H, m

(CD;0D) 8.28, 14, 5; 8,05, 2H, d;
7.83,2H, d; 7.44, 2H, 4&; 7.30, 3H, m;
407.2 - 22 5.23, 1H, m; 4.23, 1H, brs; 3.88, 2H,
d; 3.75, 2H, m: 2.26, 3H, s; 1.31, 3H,
d.

{CD;0D) 8.28, 1H, s; 8.04, 2H, d;
7.83,2H, d; 7.42, 11, 5; 7.30, 3H, m;
441.1 2.5 5.22, 14, m; 4.23, 1H, br s; 3.87, 2H,
d; 3.68, 2H, m; 2.26, 3H, s; 1.28, 3H,
d.

8.25, 1H, s; 7.70, 1H, s; 7.60, 1H, d;
7.30-7.35, 3H, m; 7.21-7.25, 2H, m;
6.80, 1H, m; 5.35-5.38, 1H, m; 5.20-
5.22, 1H, m; 4.02-4.10, 14, m; 3.90-
3.95, 2H, m; 3.65-3.70, 1H, m; 3.50-
3.58, 1H, m; 2.20, 3H, s; 1.25, 3H, d.
8.26, 1H, d; 7.66, 1H, s; 7.61, 1H, d;
7.37, 19, d; 7.24, 1H, 5; 7.20-7.25,
2H, m; 6.98, 1H, d; 6.60, 1H, d; 5.30,
441.1 439.5 2.6 1H, d; 5.12-5.16, 1H, m; 4,05-4,12m
1H, m; 3.88-3.91, 2H, m; 3.65-3.70,
1H, m; 3.55-3.58, 1H, m; 2.35, 3H, s;
1.20,3

(CD,0D) 8.30, 11, d; 7.85, 1H, s;
7.80, 14, d; 7.55, 1H, d; 740, 1H, d;
7.30-7.38, 3H, m; 7.22-7.28, 1H, m;
6.90, 1H, d; 5.20-5.22, 1H, m; 4.18-
4.20, 14, m; 3.85, d, 2H; 3.62, 2H, 4
2.12,3H, 5, 1.25, 3H, d.

1"-61

1"-63

164

1"-65 aa11 | 4302 | 33

I"-66

167 4072 | 4056 | 22
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5.25,1H m 4.12-4.15,111, m 3.82- 3.85, 211, m 3.55-3.65,2K m 1.28,

3H,d 8.30, 1H s; 8.20, 211, d; 7.92,2H, d; [I"-61 7.30-7.40,4H m 6.90, 2H,
4, 5.28- 393.2 391.1 3.1 5.31, 111, m 4.05-4.10, 211, m 2.80 2.85, h2IEehM007
0.85-0.92, 211, in, 0.60- 0.65,211, m(CD30D) 8.28, 111, s; 8.05, 2H d;

I"-63 7.83, 2H -5 7..44,2H, d; 7. 30 3H m 407.2 - 2.2 5.23, 1H m 4.23,

111, br s. 3.88, 211 d: 3.75, 211, m 2.26, 311, s;1. 31 3117 "d.~(CD3OD)

8. 28, 111 G4 7B83— D 742 331 o 7 30,311, m
441.1 2.5 5. g&qzhf‘m& ZMQ"%, 1 BT .87, 211 H 168, 2H |m 2. 26,
311, s: 1. 2§—B%4 425 i R 7 60 1H d-¥.30-7. 35,
311, m 7.247.25 2K m S 65 441 1 1439, 2 3;% 7 Hs 3%-5.38, 111,
m 5.20 5. 23, 1H TH8 4.02- 4510, (L, m| 3,90- 70, 111, m
3.50- 3.58 1H m 2.20, |31t s:| 1 21;] 3&? 111, s:

7.61, 111, ¢;  7.37, 111, d; 7.]24, 111, s; 7 25 i 861251 m 6.98,

111, d; 6.60, 1M, 4, 5.30, 4411 3395 Z. e(@mg)pmgmgé W—rn m
4, 05-4,12m |1H, f”1693 8843.91, 2H, m 3 65- 3.740,3H, i, 913, 21B1Lm37@51-1-13 28, 1H, m
2.35,3H, s;| 1.20, 3 (cm@wyzs 3838211, -d; | ;851 IA,51521S1H, ;3 .98QH, 111, d:
7.55, 111, d; 7.40, 111 d; 1"-67 4Q7.2 4Q%:8882B, d73.902H 33043 H, | m
7.22-7.28, 13—m—6-00-111 4: 5. 20-5 22 113 51220304,
A (CD;0D) 7.96, 2H, d; 7.81, 18, s;
7.43, 3H, m; 7.33, 2H, m; 7.29, 1H,
m; 6.42, 1H, s; 5.22, 1H, t; 3.88, 2H,
4543 | 4522 1 20 | 300 IH, me 3.5, 2H, 2. 04, 3H,
s 1.72, 1H, m; 1.57, 1H, m; 1.22,
3H, ¢,
o (CD,0D): 8.0 (d, 2H), 7.8 (s, 1H),
" 7.25-7.6 (M, 6H), 5.2 (t, 1H), 3.85 (d,
, 422,15 420.3 2.13 2HD), 27 (m, 1), 2.15 s, 36D, 1.0
{(m, 2H), 0.7 (m, 2H).
8.24, 1H, 5; 7.78, 2H, br s; 7.52, 2H,

. brs; 7.31, 4H, m;,7.18, 1{, m; 5.89,
455.20 320 - 1H, br s; 5.32, 1H, m; 5. 15, 1H, br s;
4.28, 1H, br s; 4.04, 1H, br s; 3,89,
1H, br s; 3.70, 1H, brs; 3
8.43(1H, 8,799 (2H, d),732 (1
H,5),7.20 (3 H, m), 7.21-7.02 (6 H,
m), 6.95 (1 H, ), 6.34 (1 H, d), 4.06
(1H,5), 267 4 H, m),255(4H,m)
ppm.

170

V-4

V-5 - . -

Example 21
JNK3 Inhibition Assay

[00361) Compounds were assayed for the inhibition of JNK3 by a spectrophotometric

coupled-enzyme assay. In this assay, a fixed concentration of activated JNK3 (10 nM)
was incubated with vatious concentrations of a potential inhibitor dissolved in DMSO for
10 minutes at 30°C in a buffer containing 0.1 M HEPES buffer, pH 7.5, containing 10
M MgCls, 2 5 mM phosphoenolpyruvate, 200 pM NADH, 150 }J.g/mL pyruvate kinase,
50 pg/mL lactate dehydrogenase, and 200 uM BGF receptor peptide. The EGF receptor
peptide is a phosphoryl acceptor in the INK3-catalyzed kinase reaction. The reaction was
initiated by the addition of 10 pM ATP and the assay plate is inserted into the
spectrophotometer’s assay plate compartment that was maintained at 30°C. The decrease

of absorbance at 340 nm was monitored as a function of time. The rate data as a function
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4.20,1112. m 3.85, d, 2H, 3.62,2H, 4; , 311, s; 1.25, 311, d. 2.12 -125
02- Feb-2007 - --- ------------- Conpound No M+l M1 Rt H NVR (CD30D)
7.97,2H, d; 7.82, 111, s; 1"-68 7.43, 311, m 7.33, 211, m 7.28, a)iUf'ebZ 07
424.3 422.2 2:1 m 6.40, IH s; 5.20, IH t; 3.98, IH m 3.88,2H d, 8
311, s; 1.21, 611, d. (CD30D) 7.97, 211, d; 7.82, Ill s; 1"-69 7.43, 3H
in; 7.33, 211 m 7.28, 1H, 440.2 438.2 m 6.41, s; 5.21, 111, t,;

3.98, 111, CD3GD,
7 06, 2k ¢, Tymilihcobbenfigich s it ‘}Alﬁ%,eﬂﬁl?%hlbl@’%‘%@fﬁﬁvﬁﬁb%%rfﬁ@z( 3 a2 2
2.1 m 6.42theXtl, s; 5.22, 111, t: 3.88,2H d; 3.73, 111, m 3.53, 213,

12,04 S s Combbiadf bR bentinsth v i Sigd ngk 2500, 8,0 (8
3.85 (d, 211), 2.7 (m 111), 2.15 (s, 3M 1.0 m 211), O. 7 (m 211). 8.24,

1H, s; 7.78,2H, br s; 7.52,211, V -4 br s; 7.31,4H m,7.18, 111, m 5. 89,
455.20 3.20 - 111, br s; 5.32, 111, le3% 111, br s; 4.28, 11-L br s;

4.04, 111, br s; 3.89, 1H, brs%@?%&s;3843(1H d), 7.99(2
H d), 7.32 (1 V-5H s), 7.20 =7.02 (6 H nm, 6.95 (1 H,
d), 6.34 (1[08363]), Conpéunds were screened in the following manner for their ability to inhibit

CDK-2 using a standard coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249).

[00364] To an assay stock buffer solution containing 0.1M HEPES 7.5, 10 mM

MgCly, 1 mM DTT, 25 mM NaCl, 2.5 mM phosphoenolpyruvate, 300 mM NADH, 30

mg/ml pyruvate kinase, 10 mg/ml lactate dehydrogenase, 100 mM ATP, and 100 yM

peptide (MAHHHRSPRKRAKKK, American Peptide, Sunnyvale, CA) was added a

DMSO solution of a compound of the present invention to a final concentration of 30

M. The resulting mixture was incubated at 30 °C for 10 minuies.

{00365] The reaction was initiated by the addition of 10 uL of CDX-2/Cyclin A stock
solution to give a final concentration of 25 nM in the assay. The rates of reaction were
obtained by monitoring absorbance at 340 nm over a 5-minute read time at 30 °C using a
BioRad Ultramark plate reader (Hercules, CA). The K| values were determined from the
rate data as a function of inhibitor concentration.

[00366] Compounds of the present invention were found to inhibit CDK2.

Example 23
‘ : JAK Inhibition Assa
[00367] Compound inhibition of JAK was assayed by the method described by G. R.

Brown, et al, Bivorg. Med. Chem. Lett. 2000, vol. 10, pp 575-579 in the following
manner. Into Maxisorb plates, previously coated at 4°C with Poly (Glu, Ala, Tyr) 6:3:1
then washed with phosphate buffered saline 0.05% and Tween (PBST), was added 2 uM
ATP, 5 mM MgCl,, and a solution of compound in DMSO. The reaction was started with
JAK enzyme and the plates incubated for 60 minutes at 30°C. The plates were then
washed with PBST, 100 uLL HRP-Conjugated 4G10 antibody was added, and the plate
incubated for 90 minutes at 30°C. The plate was again washed with PBST, 100 pL. TMB

solution is added, and the plates were incubated for another 30 minutes at 30°C. Sulfuric
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(I H s), 2.67 (4 H mM, 2.55(4H mMm m Emle 21 JNK3 Inhibition Assay

[ 00361) Conpounds were assayed for the inhibition of JNK3 by a
spectrophotonetric coupl ed-enzyne assay. In this assay, a fixed 02-Feb-2007
concentration of activated JNK3 (10 nM was incubated with various
concentrations of-a-potential inhibitor dissolved in DMSO for 10 m nutes at
30Cin a buffer containing 0.1 M HEPES buffer, pH 7.5, containing 10 nM
M z, 2.5,8W¥ fﬂﬁﬂﬁPMﬁWr r k| nase, 50
tg/ mL | act ate dehydr ogenaés)%{dkwdsl %to(ﬁﬁ@re'%{b rqggg%tﬁg?tg%g%%(?%{ﬁ% eto

recept or  phbtain theoptisalzdepsiveyfonanalysdo detexmine ICsb héueth@nqmmadis;dﬂtb k| nase
reaction. The rteactlon wa i i'r.il.11 . g‘%ﬁ the addition of 10M ATP and the
assay pl at g i“hvggtﬁne“éf:r?%q%vlﬂﬁéna@]g ?‘ophotometer' s assay plate
conpartnment that was maintained at 30C. The decrease of absorbance at 340
urn was nonitored as a function of tine. The rate data as a function -126
02- Feb- 2007 of inhibitor concentrafiXamplgzd fitted to conpetitive inhibition
ki netic nodel to determ ne the M%%unds of the present invention
were found to inhibit JNK3. Ex =2 I nhibition Assay [ 003631
Conpounds WGS]scr@can;mmmerhasshwd fonihe gnhitiioecf ERK2 b e specabpiotdmgettio i nhi bi t

CDK- 2 u5| n andard coupl ed ne,as 1998 otein Sci 7,
2249) . GPGY‘QﬁaSé@% x & giofst ‘F‘érfg%ﬁfag%ﬁ i’bﬁfsaﬁg?ﬁyn@)}ibe‘gM HEPES 7.5,
10 mm W%@ne&nﬁﬁ‘do@lﬁﬁcﬂ%ﬁtemmo &) e McabasPhme Ratdy eohoah®atiogPEF 4T NADH,
30 ng/m pyravate kinase, 10 ng/mM_Iactate dehydrogenase, 100 nM ATP, and

100 p. M pe@np@@d@mmmwwmnMQ@ér%ﬁ@pwﬂ@n aSEQ]"ﬁTymé)Hd\'I CA) was
added a a co final
concentrat i on 019[’“%}@%170%) wmd“"ﬁ?a%jgl\%nd %Ir sIBH l{b\éﬁ@é{l}%@# \9?8610 for 10
m nut /es l[@ﬁzBB&]DHhﬁO ngfa?]tpymaMasﬂ Sﬂlp@llfﬂdadaate ﬂéiﬁrdﬁf@nasemdaﬂ? ML of - )
CDK- 2/ Cyclin A st sol utjon to a fi co r 0 2 nMin the
assay. The® S‘Q@%Eepé‘fcjr ?r(ﬂ?n\?@rsémg ‘f@ﬁé&g‘g§}°’f‘rﬁﬁﬁc§’gﬂ% (f?tﬁ ce at 340
rimover adécréEsE‘Hf ﬁ)s&%%éetatﬁm)m\v%nﬁn%&eﬂgﬁe KB 3 dved Bdtaniidd fRinpt € reader
(Hercules, CA). Ki val ues were determined fromthe rate data as a

function othelrnﬂmdbﬁata@ﬂ fungtienof inbibitorconfe@d8é®]. Conpounds of the present
| nvention WS%&’f 0 %&npo%n&lp&' tﬁé ﬁre%%nhon were found to inhibit ERK2.

Example 25
ERX?2 Inhibition: Cell Proliferation Assay

[00370] Compounds may be assayed for the inhibition of ERK2 by a cell proliferation

assay. In this assay, a complete media is prepared by adding 10% fetal bovine serum and
penicillin/streptomycin solution to RPMI 1640 medium (JRH Biosciences). Colon cancer
cells (HT-29 cell line) are added to each of 84 wells of a 96 well plate at a seeding density
of 10,000 cells/well/150 uL. The cells are allowed to attach to the plate by incubating at
37°C for 2 hours. A solution of test compound is prepared in complete media by serial
dilution to obtain the following concentraﬁons: 20 uM, 6.7 uM, 2.2 uM, 0.74 uM, 0.25
uM, and 0.08 uM. The test compound solution (50 pL) is added to each of 72 cell-
containing wells. To the 12 remaining cell-containing wells, only complete media (200
1L) is added to form a control group in order to measure maximal proliferation. To the
remaining 12 empty wells, complete media is added to form a vehicle control group n
order to measure background. The plates are incubated at 37°C for 3 days. A stock
solution of *H-thymidine (1 mCi/mL, New England Nuclear, Boston, MA) is diluted to 20
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Exampl e 23 JAK I nhi bition Assay [00367] Conpound inhibition of YAK was
assayed by the nethod described by G R Brown, et al, Bioorg. Med. Chem
Lett. 2000, vol. 10, pp 575-579 in the follow ng manner. Into Maxi $8[HRp.2007
pl ates, previously coated at 4C with Poly (Qu, Ala, Tyr) 6:3:1 then washed
wi th phosphate buffered saline 0.05%and Tween (PBST), was added 2 pM ATP,
5 mM MyC12, and a solution of conpound in. DVSO The reaction was started

with JAK amg“? J i S C The pl at es
were then %%ﬁ?ﬂi H’%E@F%W @SE@}%Q%'}I%E% e %% a‘r‘f‘?"?b 3\/353 added,
and the pl atefurtherdubnaed af 1°CIor Srhoust &ﬁnaérvmanmaﬂalpieatfeﬂ@ﬁwﬁﬂah@ washed
with PBST, 100 pL TMB_ solution is added, and the plates were incubated for
anot her 30 umﬂkﬁveggailq@éecln@éﬁﬂpwf“@lwr127 02- Feb-2007 acid (100 pL of 1M
was added to stop the reaction and the plate is read at 450 nmto obtain the
optical densities for analysis to determ ne |IC50 val ues. Conpounds of the
present invention were shown to inhiBxampA63. Exam In a 24 ERK2 Inhibition

Assay [00368] Compounds were assggﬁg;f;og 1z hg i nhibition of ERK2 by a
spectrophotonetric coupl ed-enz 2t at Protein Sci. 1998, 7,
2249) . I n {00IF1{SSEympaurds !ﬁdtssaﬁ‘/émfh@ﬂ{eﬁfﬂhbﬁﬂn afEnm by alspsttlofiototodiic "M was
i ncubated with various concentrations_ of ound of the present

i nvention |CHUM@?(YPBE?SW (F@‘retfb(lﬁPWPrélf‘?"@%Eﬂ ). 1 fyis F‘EF!ESﬂiiﬁ’fif er (pH

7.5), cont BWQ DH, 150
pg/ m pyr U\Q/:git?eeﬂgl nase, %%%%Rnlg ! @O?t}oét gﬂﬁ r o%lgﬁdgg\g%&c %%%Sn%l}ﬁ igl"ro\kt i de
pepti de. Timempeamimd)MﬂaizDl%)tfbﬁlmmm;estahm%ldﬂmnmmm%ﬁﬂ .6,The rate of

ot er i ned CPRGMAE. f PlsClonta o BRormRBI R, Eﬁwﬁmépi%ﬁe% ati on.
00369] Co
I[Exarrplla 25 @wougn eﬁﬂoqs%lt (gﬁmf%gﬁtfeéﬁhg b Ogﬁ m%#]f%:{s@r# %ﬁ%?ﬁ#}" ounds may be

assayed f ofredchien 1snhinbteab9meqﬁmﬁai£3fmmqaerp (zpr )i The Bite efdec@a®ay. In this

assay, a conplete nedia s pre are b addl n % ovi ne, sefum and
penici |l n/aéfqr%lcﬁﬁwoﬁméﬁlrﬂ?ql % 531’61!? F’Jﬁ? 3‘?&‘% P IePEiRes) .

Col on cancey intiitor Soddellzdonce! | 1 ne) are added to each of 84 wells of a 96
well plate at a seeding density of 10,000 cells/well/150 LL. The cells are
allowed to attach to the plate by incubating at

Example 27
AKT-3 Inhibition Assa

[00372] Compounds were screened for their ability to inhibit AKT using a standard

coupled enzyme assay (Fox et al., Protein Sci. 1998 7, 2249). Assays were carried out in
a mixture of 100 mM HEPES 7.5, 10 mM MgCly, 25 mM NaCl, 1 mM DTT and 3%
DMSO. Final substrate concentrations in the assay were 170 pM ATP (Sigma
Chemicals) and 200 uM peptide (American Peptide, Sunnyvale, CA). - Assays were
carried out at 30 °C and 45 nM AKT. Final concentrations of the components of the
coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 uM NADH, 30 pg/ml
pyruvate kinase and 10 pg/mi lactate dehydrogenase.

[00373]  An assay stock buffer solution was prepared containing all of the reagents
listed above, with the exception of AKT, DTT, and the test compound of interest. 55 ul
of the stock solution was placed in a 96 well plate followed by addition of 2 pl of 1 mM
DMSO stock solution containing a compound of the present invention (final compound
concentration 30 yM). The plate was pre-incubated for about 10 minutes at 30°C and the
reaction initiated by addition of 10 pl of enzyme (final concentration 45 nM) and 1 mM
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37C for 2 hours. A solution of test conpound is prepared in conplete nedia
by serial dilution to obtain the follow ng concentrations: 20 pM 6.7 pM
2.2 pM 0.74 pM 0.25 pM and 0.08 W The test conpound sol ution (989.Febrob%
added to each of 72 cell- containing wells. To the 12 renmai ning

cel | - cont ai ni-ng-wekd-s,- only conplete nedia (200 pL) is added to forma

control group in order to neasure nmaximal proliferation. To the Fémaining
12 enpty wehhs, I.ad " |l ..group in
or dor t & oAt SRR BBl BeleplaicAREHR . ML TR KBTS R GRR PRI CLE T
st ock sol madenroverf a BHmituperiedd Hime @A307CI oinpoiels showging gekatdn thaa 0% Bost on, MA)
is diluted, .20 -128- | .02-Feb-2007, LC /L .in RP iumthen 20 pL of
this sol ut fn%xﬂmﬁ%n ge&%atapgaréav@ﬁs 9@%@“&“@ aﬁfagtn&mm@w&e hoBEGHat ed at 37C
for 8 hour sohpamndhaiygsiteditoakeramaigzedivegr 3H-thym dine uptake using a
liquid scintillation counter. Exanple 26 ERKL Inhibition Assay [00371]
Conpounds 0874 s dy@apquads elifhe presmbinyversipnayerefornd iy ingibd A&EF3 ophot onet ri ¢
coupl ed-enzyne assay (Fox et al (1998) Protein Sci 7, 2249). In this assay,
a fixed concentration of activated ERK1 (20 nM is incubated with various
concentrations of the conpound in B¥@ple230 % for 10 mnutes at 30Cin 0.1
M HEPES buffer, pH 7.6, contaihin ) a2 2.5 nM phosphoenol pyruvate,
200 pM NADH, 30 ttg/mL pyruva@?@&%ﬁ@#m | act at e dehydrogenase,
and 150 M ggosyse @@Bpduilgs ard Rércenc8 afthe dlldwing Mbded FR dhadyabilite tewidibiti on of 140
M ATP (20 L). The rate of decrease of absorbance at 340 nMis nonitored.

The K is &vEradvsagpstmiudsospiedengyme asay groxehet.ifsateinoicl. 198817 2449)-

concentr at | 4% LDt ﬁ%s(ﬁ [ﬁg%%? GRouUnds were
screened f!)ﬁrv%t?ﬂgix?m;ﬁ?sﬁyyﬂto .“ﬁfﬁ’%%ﬂ&k l%lgl g'%Mg't an air'%l’ coupl ed enzyne
assay (FoxMgClatt mWMITEi2} ¥ NaC19R8 mM pR@&pBenclhysnys, 3meMNADIREdOout in a

el SuperRIRu NSRS Rt P gl a0 oy e Pl 0 O

Chemi cal s) péptide 28fielitREMplids SeiiYRblecOn) BeBiddEDMSOWIitRh®f 2 Cohpohdsays wer e

carried out at 30 C and 45 nM AKT. Final concentrations of the conponents of

the coupl &% Resssptinvesiier i fieal eonseniration oh3Q N6 HSITBHINEIRIEMISE0 . M NADH, 30
g/ M pyruyhfakd 23800350101 Rinktes! Fhé RakiihGs HRDYIRAAROARRon of 10 pl of

Aurora-2 stock solution to give a final concentration of 70 nM in the assay. The rates of
reaction are obtained by monitoring absorbance at 340 nm over a 5 minute read tirne at 30
°C using a BioRad Ultramark plate reader (Hercules, CA). The K; values are determined

from the rate data as a function of inhibitor concentration.

| Example 29
c-KIT Inhibition Assay
[00377] Compounds are screened for their ability to inhibit ¢-KIT activity using a
radiometric filter-binding assay. This assay monitors the **P incorporation into a
substrate poly(Glu, Tyr) 4:1 (pE4Y). Reactions are carried out in a solution containing
100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1 mM DTT, 0.01% BSA and
2.5% DMSO. Final subsirate concentrations in the assay are 700 pM ATP and 0.5mg/mL

pEAY (both from Sigma Chemicals, St Louis, MO). The final concentration of
compounds is generally between 0.01 and 5 pM. Typically, a 12-point titration is
conducted by preparing serial dilutions from 10 mM DMSO stock of test compound.

Reactions are carried out at room temperature.
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(00373] An assay stock buffer solution was prepared containing all of the
reagents |isted above, with the exception of AKT, DITT, and the test
conpound of interest. 55 1 of the stock solution was placed in a 9¢uv&llrgg7
plate followed by addition of 2 zI of 1 nM DMSO stock solution containing a
conpound of the-present invention (final conpound concentration 30 .M. The
pl ate was pre-incubated for about 10 m nutes at 30C and the reaction

initiated it : (&4 HodsegM and 1 M
-129 02- Fetl?g%%? ﬁ‘%d@%ﬂs@?ﬂg?ﬁrﬁﬁ?gyﬁgﬁ %@no%%%mgy ng a I\;St;l ecul ar

Devi ces SpepHi avHR pMMeEla2emMeNee 1 vl pEASand hi oM AdEdcontamingit  30C.

Conmpounds s i,.N 3 t han 50% J nhihition ver andar, Il s

cont ai ni ng &ﬁé&aogggyﬁﬁﬁ G?féa&wﬁa%@or%h‘?%&t“?@w%@&%o ’&b%Bﬁzﬁi’i trated
to determ nmhiBlwal 285HM NIOB 24MIPTQUPISBOA ah1 25 AVESEIT: - THY R84 i9n wer e
found to inhibit AKT3. Exanple 28 Aurora-2 Inhibition Ash: [00375

Conpounds aitia 08 896 evedlcplate by mdxing B3 o oktipmleandildts tlhef the telst domppurds. | nhi bi t

Aur or a- 2 usj Sstandard .co e S Fax..et .al.; .Pr.otei.n

Sei 1608, " Tofbyh MRHLRH AL S Wond? A huPh 30 BE St ai i ng o

1M HEPES 7. fpomémpdvhtuid) tHeZedktitMisisloppe Rwith 506t 102 TE AnddnpiasphoedMlopyr uvat e,

300 nM NADH, 30 /M pyruvate kinase, 10 m%/m, | act at e, dehy rorggnase, 40
0@,&}1?5&3

mv ATP, anABBOANOY iseictien valveieit R Prastare 1< g and wayied witidded a DMVBO
sol uti on_of rea 69uRRkdiSc00 i PORAER (ANRAIEHN 1P adhckiiEconcent r ati on of

30 M The resulting mxture 1s incuba C for 10 m nutes. The
reaction i sincorporatereistdyyE4yHe avedyied by A Pa¢katdiTopGohint Migreplate BcigtiBbdlonsol ution to

give a fin con t.rati M. N 0 reaction are
obt ai ned b;é?%%rf(ggpﬂedu, S%S‘o?ﬁ%%ag 1s£ﬁe§3%n§gﬁ %gc?/ﬂ‘%;gf"néeﬁﬁz% e%%"ti me at 30
C using a BioRad Utramark plate reader (Hercules,  CA). The K; values are

determned fromthe rate data as a Lunctig of inhibitor concentration. .
Exam | pe29 c-KIT Inhibition Assay [lm%—&onpounds are screened for their

ability to inhibit c-KIT acti vi tm@gjmgibﬁionr@gﬁlprret'ri c filter-binding assay.
This assay nonitors the 33P incorporationinto a substrate poly(du, Tyr)
4:1 (pEAY).[0p8H1t i Slesperadscwere paveened foritheinabiliy ta inbibitddAt2aiiviy usinge® mvi HEPES

Subst 7 at o cBAOUERaRERERIR ShE Toisks il B M e i 1° TTELY (borh
from Si gna SaperitE poIS(GIS THPAL(PEAL) Reditivnt el canizdoeninraesoluion obntaining

100 mM HEPES (pH 7.5), 10 mM MgCl;, 25 mM NaCl, 1 mM DTT, 0.01% BSA and

2.5% DMSO. Final substrate concentrations in the assay wére 90 pM ATP and 0.5mg/ml

pEAY (both from Sigma Chemicals, St Louis, MO). The final concentration of a

compound of the present invention is generally between 0.01 and 5 uM. Typically, a 12-

point titration was conducted by preparing serial dilutions from 10 mM DMSO stock of
test compound. Reactions were carried out at room temperature. , . ‘

[00380]1 Two assay solutions were prepared. Solution 1 contains 100 mM HEPES (pH
7.5), 10 mM MgCla, 25 mM NaCl, 1 mg/mi pE4Y and 180 uM ATP(containing 0.3uCi of
[y-*PJATP for each reaction). Solution 2 contains 100 mM HEPES (pH 7.5), 10 mM
MgClz, 25 mM NaCl, 2 mM DTT, 0.02% BSA and 3 nM FLT-3. The assay was Iun on a
96 well plate by mixing 50u] each of Solution 1 and 2.5 ml of the compounds of the
present invention. The reaction was initiated with Solution 2. After incubation for 20
minutes at room temperature, the reaction was stopped with 50u1 of 20% TCA containing
0.4mM of ATP. All of the reaction volume was then transferred to & filter plate and
washed with 5% TCA by a Harvester 9600 from TOMTEC (Hamden, CT). The amount
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‘ wWith solutl

conmpounds is generally between 0.01 and 5 M Typically, a 12-point titration
is conducted by preparing serial dilutions from 10 nM DVSO st ock of test
conpound. Reactions are carried out at roomtenperature. -130 02-Fep-g07 07
[ 00378] Two assay solutions are prepared. Solution 1 contains 100 nM HEP
(pl17.5), 10 mM MgCl2, 25 mM NaCl, 1 ng/m pE4Y and 1.4 nM ATP(cont ai ni ng
0.5.C of [y-33P]ATP for each reaction). Solution 2 contains 100 nmvl HEPES

(PH7.5), 16 *p\hadifdrdtiondint ’anﬁ b??bacl@a:@%%{p M c-KIT:  The
pl %1 Xi hg Sol ut1 on

assay is run on a 96 wel | L of and 1.65 L of
t he test C&Pﬂ@ﬂﬂ%@ Coupigs (I\@adm,&ﬂ' )4 The dnta W&& %’F@dvusmg B3 sofffva@db getiann2. Aft er

i ncubati on ff‘o ) mnutes at roomtenperature, the reaction is stopped with
50L of 10% A ¢dnt ai ni ng 0.2 mMMof ATP. Al of the reaction volume is then

transf erred038ih f Cbinpourfls@f ehepicheimdmhratonvivers faded +d GhitiyFETar vest er 9600
from TOMTEC (Handen, CT). The anount of 33P incorporation into pE4dy is
anal yzed by a Packard TopCount Mcroplate Scintillation Counter (Meriden,

CT). The data is fitted using Prism(%%%;w%f to get.an IC50 or K;. Exanple
30 FLT-3 Inhibition Assay [00379] unds were screened for their ability

to inhibit FLT-3 activi ty u5| ng GSK3dohibition Aisgayt i | ter-b| ndi ng assay. Th| s
assay nonit he 33P gration i substr ol .v{d u
( pEAY) . oo D083} 0 compords 2F B iftse R invelitiay Fere ReiSis Tocin 'éf‘tyf%@% L ErES

H7.5 15 ﬁ%N@; : %,MBO. Fi nal
ggbstra%e é%sandgEIt\(/g g;tl?gzn(gafn th egagsassgan%r@ g e@e&%ﬁg%ﬁgﬁ Xﬁ;fi; E%E4Y (Iboth

from Si gna ThdM% | 22495 Raggiigns wmmeﬂrwt in aelutivnsentaining 108 onpound
f th | ly, 12-
0 € pre (?ﬁt7 5)Was colg%dczt’ ﬁ:@gﬁ‘ﬁbl ¥ol M‘ﬁﬁﬁl—?l 2nd4.s % Yy, @

point titration prépar ng serral, uti ons rom O mM DMVBO
stock of tKisdl suhatrpw gotkentrehat imthe awey WemaBOruMQ\']M&ma Chenicdle SpRowgit,ur e.

(o 7:5) . MB) i B ponie (el Pt Suposppliy AN R eSO WP ERER i ni g

0.31i G of o ¥ 3330 Maofnwi G%@&rﬁﬁatcbmuatm Bf"th%o%g&%is%fﬂx%c% ed'™ HEPES
(pH 7.5), 10 mv Md 2, mM DTT, 0.02% BSA and 3 nMFLT-3. The

assay was ranmymssatenﬁﬁemﬂﬂ mMphceplmpnmipwunge 300 M dADH. G0 J@hlnmtel and 2.5
m of the o oun nt invention. The reaction was initiated
- - ) Bt fOpepet

®0 mnutes at room tenperature, the
reaction wa[aﬂssspppﬁel asuayht&k)bhﬁexcsﬁluasﬁ/wmﬁegﬁm edntiifigg all oftidraterdP. Al | of

t he reacti olgte\é%{)g‘%ewythva%eteggen transferred to a filter g‘l ate and

ption of ATP and the test compound of the present invention.
The assay stock buffer solution (175 pl) was incubated in a 96 well plate with 5 ul of the
test compound of the present invention at final concentrations spanning 0.002 uM to 30
pM at 30°C for 10 min. Typically, a 12 point titration was conduacted by preparing serial
dilutions (from 10 mM compound stocks) with DMSO of the test compounds of the
present invention in daughter plates. The reaction was initiated by the addition of 20 pl
of ATP (final concentration 20 uM). Rates of reaction were obtained using a Molecular
Devices Spectramax plate reader (Sunnyvale, CA) over 10 min at 30°C. The K values
were determined from the rate data as a function of iﬁhibitor concentration.

[00384] Compounds of the present invention were found to inhibit GSK3.

Example 32
ME2 Inhibition Assay
[00385] Compounds are screened for their ability fo inhibit MEK?2 activity usinga
standard coupled enzyme system (Fox et al., Protein Sci. 1998, 7, 2249). Reactions are
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washed with 5% TCA by a Harvester 9600 from TOMIEC (Handen, CT). The anount
-131 02-Feb-2007 of 33P incorporation into pEdy was anal yzed by a Packard
Top Count Mcroplate Scintillation Counter (Meriden, CT). The data vWaFeb-2007
fitted using.Prismsoftware to get an [1Cso or K;. [00381] Conpounds of the
present invention.were found to inhibit FLT3. Exanple 31 GSK-3 1nhibition

Assay: [00382] Conpounds of the present invention were screened for their

anryme” syst Sy Ral n fpton oldiind 1603 A et 7.55 1 03t MG AT

carried out Na@l,408 pMUNADH, A onMaDTT agd 1L.6B DWEBEFER] st(lqs&htac&)qenﬁﬂwnMnNQClz 25

'n the hssayPishd SOOI SERR a”dC%ﬂﬁl??%l%ﬁomaM@Saﬁ@?@fM oo M

peptide (Amg Afn@@d&n%@dedsum@vﬂeymj Reabtidhs a@%@ﬁ‘feﬂ%ﬂﬁat‘@p@ ah@80 AUt at 30
C and 20 nM GSK- 3 I nal concentrations of the conponents of the coupled

enzyne syst &mnalwoneenprationsivf Breccopiposenss ¢fitha soupled eBGMawyMenADH2.530Mpg/ n

t d / 00 t ock.
it rer sol ubtanicibytdyd Do MANADR, AEMe! S Broe gl IPLehl 8RS bove
wi th the exdepidiopnaeé. ATP and the test conpound of the present invention.
The assay stock buffer solution (175 1) was incubated in_a 96 wel| pI ate

with 5 Al ofV03RE  tAssassasonprdihvdfen solutine isprepased confiuing plb Af Bie reagenty listed
concentrati g SRATY 83e &;bgpgiﬁ&d%qest% ou%@%f{ﬂer 5ésgnﬂh%nu3%’thE3||V1 a 12

point titration was conduct reparing seri al l"'uttons (from 10 nM
conpound st essky jtoski ufifeDivibeianf (Wﬁ gl)umtub@tﬂd]nom fal wel platrwith frud obthe testhvent i.on

ATp Cf P clnBR ot R BrreSR o tod Btk ohbAlEomrintn L6514 ki 86 kg
Mol ecul ar  BRYVCE& 0DBAEEE. ANFic b%ﬂ?&ﬁdﬁaﬂ&rﬁé%ﬁdﬁﬂ@by%paﬁﬁ@ﬁen&p mn at

30C. The K values were determned fromthe rate data as a function of

i nhi bitor cditetions ffram 46 mN comaandanesy WitdPMBEO o shafestsempornds htiE on wer e
f dt 3 d
o scr oenodiep i Rtn in SR b E¥iecd gl Rida by e Bats oo iely B POANAS

coupl ed enzwmp (ﬁnatcenmeﬁEﬂiOneﬂOmM) Ritesodf e¢aotidicare o&ﬁﬁﬂduﬁngﬁMﬂ@culaReact i ons

are -132 02-Feb-2007
Devices Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °C. The K;values

are determined from the rate data as a function of inhibitor concentration.

Example 33

PDX.-1 Inhibition Assay
[00387] Compounds are screened for their ability to inhibit PDK-1 using a
radioactive-phosphate incorporation assay (Pitt and Lee, J. Biomol. Screen. 1996, 1, 47).
Assays are carried out in a mixture of 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM
NaCl, 2 mM DTT. Final substrate concentrations in the assay are 40 uM ATP (Sigma
Chemicals) and 65 uM peptide (PDKtide, Upstate, Lake Placid, NY). Assays are carried
out at 30 °C and 25 nM PDK-1 in the presence of ~27.5 nCi/pl of fy-*PJATP (Amersham
Pharmacia Biotech, Amersham, UK). An assay stock buffer solution is prepared
containing all of the reagents listed above, with the exception of ATP, and the test
compound of the present invention. 15 pl of the stock solution is placed in a 96 well plate
followed by addition of 1 p! of 0.5 mM DMSO stock containing the test compound of the
present invention (final compound concentration 25 pM, final DMSO concentration 5%).
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------------ carried out in a solution containing 100 M HEPES (pH 7.5), 10
mv MgCl2, 25 rum Nad, 300 M NADH, 1 mM DTT and 1.5% DVSO. Final substrate
concentrations in the assay are 30 M ATP (Sigma Chem cals, St Louis, M)
and 300 M peptide (American Peptide, Sunnyvale, CA). Reactions are0&&eb2687
out at 30C and 30 nM MK2. Final concentrations of the conponents of the
coupl ed enzyne systemare 2.5 mM phosphoenol pyruvate, 300 p. M NADH, 30 g/ m
pyruvate kinase and 10 g/m |actate dehydrogenase. [00386] An assay stock
buf f er sol uThoplaiess preisperatd fooationt 10 miputdslat 3 Ctahe thegagpting snitiatsd g  above

wi th the exception of nd a test. ¢ nd of the present invention. The

assay stock? ??’b‘%@&‘@ﬁ%ﬁ#@%ﬂ%@%ﬁ%pat ed ina 96 well plate with 5 |

of the test[p0388IP 0N r@ktidhiR sﬂfg@@@ﬁﬁeﬂlﬂ&&ﬁﬁﬁt&&s@}tﬁé additiel of IOOGETUORA | ONS

spanning 0.014 Mto 30 Mat_ 30 C for 10 m nutes. Tﬁpl cal | a 12 ggl nt
I .

titration i Bhosphiccacide0-81%dvegsar2On o Brasphorceliviose 36 late (MHHin@re. it Senpound

Gaught br ' pl S SanQR0)iEGrokEdia RATATIS RN dGnoRt SEOOLRERELE0PE,  xrp

(final conctrthe addition &theMpactitatastuod (10@8y.t Tierspeis eredbit 46 soadt forsdt fegsted Mol ecul ar
Devi ces Spectranmax pl ate reader nnyval e, over in at 30 C. The K;
val ues ar eTHEHES Hﬁ“ﬁé‘awﬁ@oﬁﬁ?ﬂsﬁé x&ﬁﬁép @MB@%W%{% é?)l%}T‘i"‘Fﬂﬂi‘@pt or

concentrati mgp% : * MBI AT QRS Mé@ are
screened fo%?tﬁe' r a@ﬂ@@lpl?%gi%igﬂﬁx l%lk@&llﬁg%ﬂﬁ%&a ra(gf}oactlv 51%hosphate
i ncor por at i edded$sthyg weRiptior tarsdintilationicouBingd450 Micrehetn Liggdcintilladat) . Assays
are carried_out iQy I xfure o 00. mM HEPES A 10 MM ;- 25 mMm ¢
NaCL, 2 v BRtealcle %EPPB‘[‘% S%%Wc?@rﬁ‘ia E%ﬁ‘ﬁé%ﬂ“@ﬁé“ﬁé’%’asys %Q%gﬁ% M ATP
(Sigma  Chewela¢dhaimigtht assid RE Rl d(NRO vlgouldps campomldaitetifhtediod, NY) .
Assays are carried out at 30 C and 25 nMPDK-1 in the presence of -27.5

nG /1 of [ydeemyinerdesq ylis8sham Pharnaci a Bi otech, Anersham UK). An assay
stock buffer solution is prepared containing all of the reagents |isted
above, with the exception of ATP, and the test conpound of the present
invention. 15 Al of the stock sol uti @amplegtaced in "a 96 well plate

foll owed by addition of 1 Al of 13 Etﬁ stock containing the test
conpound of the present inventi Sttt Cdidand concentration 25 M fi nal
DNSO concen(uassion Gipoundsde &tedrol £kt sbing i HIM-Dusth@siaadaed! f of

about 10 mnutes at 30'C and the reaction initiated by addition _of 4 Al ATP
(final conce¢Hplegienaymeassay) (Fox et al., Protein Sci. 1998, 7, 2249). Reactions are carried out ,

in 100 mM HEPES (pH 7.5), 10 mM MgCly, 25 mM NaCl, 1 mM DTT, 20 gg/ml BSA
and 1.5% DMSO. Final substrate concentrations in the assay are 120 uM ATP (Sigma

chemicals) and 200 uM peptide (American Peptide, Sunnyvale, CA). Assays are carried
out at 30 °C and 50 nM PIM-1. Final concentrations of the components of the coupled
enzyme system ate 2.5 mM phosphoenoclpyruvate, 350 pM NADH, 30 pg/ml pyruvate
kinase, and 10 pg/ml lactate dehydrogenase. .

[00390]  An assay stock buffer solution is prepared containing all of the reagents listed
above, with the exception of PIM-1, DTT, BSA and the test compound of the present
invention. 56 pl of the test reaction is placed in a 384 well plate followed by addition of
1 ] of 2 mM DMSO stock containing the test compound (final compound concentration
30 pM). The plate is preincubated for ~10 minutes at 30 °C and the reaction initiated by
addition of 10 pl of enzyme in DTT and BSA (final concentrations: 50 nM PIM-1, 1 mM
DTT, and 20 pg/ml BSA). Rates of reaction are obtained using a BioRad Ultramark plate

reader (Hercules, CA) over a3 miriute read time at 30°C. Test compounds showing >50
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[ 00388] The reaction is stopped after 10 m nutes by the addition of 1001t ]
100mM phosphoric acid, 0.01% Tween-20. A phosphocel lul ose 96 well plate
(MI1lipore, Cat No. MAPI3NOB50) is pretreated with 100l 100nM phos horl C
acid, 0.01% Tween-20 prior to the addition of the reaction nixturl2-Feb-2007
(100141). The spots are left to soak for at least 5 mnutes, prior to wash
steps (4 x 200141..100nM phosphoric acid, 0.01% Tween-20)....After..drying, 20l
ot i phase " SuperM x' liquid scintillation cocktail (Perkin Elmer) is added
to the wel | %mhdhitiorovessis standdrd wielscataining DM Q. ABOndM anpivet zare titgatedland

Scintillati nds show ng greater than 50%
i nhibition 3e?su?;e%egtn§}?gum ga\ﬁg%n}agpﬁg%t gl ning the assay m xture ahd DVSO

wi t hout test conpound aretitrated to determ ne |IC50 val ues. Exanple 34
PIM 1 Inhibition Assav: [00389] Conpounds_ are screened for their ability to

inhibit PM1 using a standard coupl assay (Fox et al., Protein
Sci. 1998, 7, 2249). Reactions ar @I@@%¥%g‘?é&aﬁl n 100 MM HEMS (pH 7.5), 10
mM Md _?, 256 MM Nadl, 1 mM DTT, 0 d 1.5% DVMSO. Final substrate

concentrati d#@391h t ﬁemammdy waresscteegedoatir @Biligrta inhibie Ak dalsiig aaaln:lldaﬂo M

pepti de (Anerica tide carried I 30 C
G 50" i PIORAISS ei7ge a6 Gk 4 A Bt 1B A2 At efe

enzyne syst elfhixtie 8f 00T GATYP5 R M0 WM VB Cl3 26 Wi N, 1 ﬁMDeranm%uvat e
ki nase, and _10 g/ niil lactate dehydrogenase. [00390] An _assay stock buffer

solution is subsirate mn?gntaauon%m thyesseeuere AP #M AdPddigmadeiemical@t h t he

?)r(l\(i:m: 82. ° EKPAMMP%{IGQ% reac nllggcr;lgn%b% égg[g&Pn ‘a %%AE Q:I];ﬁ%&%] te QO| | owed

by additi on onf at 30 @Jandﬂs ﬁMﬂ\KENm%tmmmmsmfmher@mﬁmemeeﬂhewqp&ndnd (final
conpound concentrat | at.e i s or ut es at
SO RN § e Bilef er? £ M prssoiieRiBy farl 3B Rt HATEE. 4 T and
BSA (final qemsemd & jgmblactald debldbddnhse. 1 nm DIT, and 20 g/m BSA) Rat es
of reaction are obtained usin Bi oRad U tranark g%ate reader (Hercul es,

CA) over a HO03Rt eAnasay ﬁ@%gﬁﬂge@howéﬁ PIERAPLAPRENNIAE AhPHEe s35gents 134

02- Feb- 2007 jisfed abave. wi Jiheé f hd bRkt fvednsSt andar d
wel I s contai ﬁFeﬁab%glmmeexcgugg%g%an areeeStictorg lﬁi%nla iJI Cgo' s determ ned

usi ng a si midsal opthetsteck bolutiorawad placed 3ba 96Kl phtei followerhby\addition of 2 ul of

DMSO stock containing serial dilutions of the test compound of the present invention

(typically starting from a final concentration of 5pM). The plate was preincubated for 10
minutes at 30°C and the reaction initiated by addition of 5 pl of ATP (final concentration
50 pM). Initial reaction rates were determined with a Molecular Devices SpectraMax
Plus plate reader over a 15 minute time course. ICsq and K; data were calculated from
non-linear regression analysis using the Prism software package (GraphPad Prism version
3.0a for Macintosh, GraphPad Software, San Diego California, USA).

[00393] Compounds of the present invention were found to be inhibitors of PKA.

Example 36

p70S6K Inhibition Assay
[00394] Compounds were screened for their ability to inhibit p70S6K using a

radioactive-phosphate incorporation assay at Upstate Biotechnology (Pitt and Lee, J.
Biomol. Screen. 1996, 1, 47). Assays were carried out in a mixture of 8mM MOPS (pH
7.0}, IOmM‘ magnesium acetate, 0.2mM EDTA. Final substrate concentrations in the
assay were 15uM ATP (Sigma Chemicals) and 100uM peptide (Upstate Lid., Dundee,
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[ 00391] Compounds were screened for their ability to inhibit PKA using a
standard coupled enzyne assay (Fox et al., Protein Sci, 1998, 7, 2249).
Assays were carried out in a mxture of 100 mM HEPES (pH 7.5), 10 G2vVFelZ)’,
25 MM NaCl, 1 nM DTT and 3% DMSO. Final substrate concentrations in the
assay were 50 ttM.ATP (Sigma Chenicals) and 80 gM peptide (Kemptide,

< R s s e

Aneri can Peptide, Sunnyvale, CA). Assays were carried out at 30 C and 18 nM

PKA. Final TR)CBsdys ety @ritd dubs: 300006 &1ths peiencs 6f rTHszmﬁtce(eloﬁtmzxuisem@ystem
were 2.5 MV Phosphoenol pyr uv?ﬁb 300 M NADH 30 g m;)yr uvate kinase and 10

g/m | act at &t é@?](smﬁys@ayﬂmwﬁ /P9l dimesshaa s
d t f
ATP. and fﬁ%ﬁ@g{étﬁé’%ﬁ%%hun ety BRI AldisseisREE Ryt Wil prelf £ PP L 7 ©

sol uti on wasorphiaingalliofi tie r@fgente liste biadve, with thewrekptiyn o0IATP, ad tiafte Al of  DMVBO
stock containing Serial dilytions of_t t est .coppound of the pres

invention CPRPTLIF hedreserti lﬁ@n‘f’l?‘bn{%’”ﬂ%ﬁ%ﬂ stock Se PR WeT Baceskn g eﬁhe pl at e
was prei nCUBﬁtﬁ%llB@éd addiﬂo‘iilbtf‘i 1@40?%%1&4%80 eRek b&ﬁathxﬂFftﬁe%Eé%d by

addition of "5 | of final concentration . Initial reaction rates
wer e deter rm@mnomdtdﬁ tl‘@ mb@ameaﬁomewdma@;ﬁﬁml pmndpbwnbam@meaﬁer over

I
eay ensy on QA PGSy, BERDAS0 el Shs 20800 Phetlspbifoatil) Lo
3. Ca for Magbdiit a6 MimEsg B3O andahé veacton ibaiate®be @ddifion of 41 NTP, (fiwdA) . [ 00393]

Compounds of the present invention were found to be inhibitors of PKA.
Exanpl e 36 ﬁ?‘@’SB‘@@HHﬁB?‘% on Assay [00394] Conpounds were screened for their

ability to E B t %Q@@ﬁoﬂ%’a@&oﬁped@@f Rﬁﬁﬁﬂu‘t’e@.‘b@fﬂmﬁﬁfoﬁ dfBgp3gor ati on assay
at Upstate BiI ot echnol ogy (Pitt and . Biomol. Screen. 1996, 1, 47).

Assays wer e pbesphomgiacidisolytipna Arﬁlwspht@emloﬁﬂ?ﬁlwmw pviilligore)Cat NoomM magnesi um

ATP (S g STARERORsoN A RdRaNR) o B RGN RR. g d e Raprer e 1OV
02- Feb- 2007 prior to-the addition-of the*reacﬂl@l miAesa2Suvahe spats wierdefotd soak f@@eastd i n

t he presence of p70S6K (5-10n, Upstate Ltd., Dundee, nd 33P] ATP
(Speci fi c adtminpnies psigpiogxash slgDs Epf2Qfh 00 mivphepRheric P‘H&ronﬁ% i“B?‘{%@

Aner sham U e g all
Arer ham e 803901 ARl ? Sl SRoHERn 00 G Bt B
conpound of atltﬂbettptmteentpnoﬁvcesctntﬂlatloﬁa)mtmpﬂ/—tﬁhM&Db&tkLs;uidﬁquﬂlaﬁas pl aced in

a 96 well ate 5’? ovved by addition of Il of 40M or 8M DVSO st ock
cont ai ni ng nieg Hallac

[00396] Compounds of the present invention were found to inhibit p70s6k.

Example 37
ROCK Inhibition Assay
[00397] Compounds of the present invention were screened for their ability to inhibit

ROCK using a standard coupled enzyme assay (Fox et al., Protein Sci. 1998, 7, 2249).
Reactions were carried out in 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1
oM DTT and 1.5% DMSO. Final substrate concentrations in the assay were 13 pM ATP
(Sigma chemicals) and 200 M peptide (American Peptide, Sunnyvale, CA). Assays
were carried out at 30 °C and 200 nM ROCK. Final concentrations of the components of
the coupled enzyme system were 2.5 mM phosphoenolpyravate, 400 pM NADH, 30
pig/ml pyruvate kinase and 10 pg/ml lactate dehydrogenase.

[00398]  An assay stock buffer solution was prepared containing all of the reagents
listed above, with the exception of ROCK, DTT, and the test compound of interest of the
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compound of the present invention, in duplicate (final conpound
concentration 2Mor 0.4M respectively, final DMSO concentration 5% . The
pl ate was preincubated for about 10 minutes at 30C and the reacti @2-Feb-2007
initiated by addition of 41LI ATP (final concentration 15M. [00395] The
reaction was-stopped-after 10 m nutes by the addition of _S13%_ _phosphoric
acid solution. A phosphocellulose 96 well plate (MIIlipore, Cat No.
MAPHNOB5S0) Pyesent prvsttiemt okl the tdsd GeaetianD@asivlgpied sph 884 welhplawd, follovi%yTween- 20

[ to the;.additi ti ] xt 201). T t left t
Doak for gyt BN mbMSER ok BBl the i omond Gisbl prmbont.
phosphor i cimehtion @in@lldmpoeedconbdntratidd g%mvg.r Yhé Blatedfs prdiduBRas for abbtRer M x'

liquid sci&éil,lation gocktail (Perkin mer) was added to the well prior to

|
scintil | at H8AiRgenetisAgC and His reactienindisied hypedditiogef A pi ofenkyme (foelint er

Wallac). | S ' s LN 0;..hhi bi t
p70s6k. Egg%gll%a@Wl rl]ﬁfe% Pf@gﬁfoﬁ?ﬁe% 0'?%%@%8%)%@3 Eicrl] gféfm ar{f ﬁlea%epr esent
i nventi on weader (Fiercubasc@A) over t feninuta béaditinge 4t 301G hChrpounROGKhe!plesegt 2 st andar d

coupl ed enzyne,.assay.(F t .at. Protei ci,. 1998, .7,2249)- Reactions were
carried ouf%ﬁﬂu%b%‘)ﬁwglﬁé@ TR B E “%WM? %‘,mtaéﬁmﬁm%lb,utpo mM DTT and
1. 5% DVSO. compaindswdietiit@ted afOITES teRihiasbudiy 4 Sfilasieicyere 13 M ATP  (Sigma
chem cal s) and 200 M peptide (American Peptide, Sunnyvale, CA). Assays were

carri ed oul0030980. Compapndsoithepreratiavertionarere fvad tr beinhibitersof RORK. conponent s
of the coupled enzynme systemwere 2.5 mM phosphoenol pyruvate, 400 M NADH,
30 g/m pyruvate kinase and 10 g/m | actate dehydrogenase. [00398] An assay
stock buffer solution was prepared Eamnpled8ng all of the reagents |isted

above, with the exception of T...and the test conpound of interest of
the -136- =~ 02-Feb-2007 prmm&%ﬂ56 | of the test reaction was
placed in g00306¢] WelHe delribends@¥ iHe\Weskeminamtlbh ek e9hiludteds inhibRom My DMSO st ock

contai ning the test conmpound of the present invention (final conpound
concent r at ["ERaBBrcAigase gHee sifhat dradipscivirhrseiassaipripictiapiniemetio aseYiut es at 30

C and the seaGhiAR. k) At MaBierAAYibican@f, 10 | of enzyme (final
concentration . Ra r;'acTrb‘n—Wﬁe obt ai ned using a Bi oRad
U tramark 0408 rBwdempptinsofthepresef)inwation wets assayed & inlehidors offlmllat 30C.

Conpounds gef[nﬁ‘ﬁth&gcc%ﬁr%ne > ,e ?hléﬂ::lﬂhn 3 Tc}nia(s)en(f?o%ﬂ%&g(e %?&cgﬁ)ni)fggji;,%att.iﬁg 1X3r1'?)u s standard

wel |'s cont
expressed and purified from baculo viral cells. Src kinase activity was monitored by

following the incorporation of **P from ATP into the tyrosine of a tandom poly Glu-Tyr
polymer substrate of composition, Glu:Tyr = 4:1 (Sigma, Cat. No. P-0275). The final
concentrations of the assay components were: 0.05 M HEPES (pH 7.6), 10 mM MgCl,, 2
mM DTT, 0.25 mg/ml BSA, 10 pM ATP (1-2 pCi **P-ATP per reaction), 5 mg/ml poly
Glu-Tyr, and 1-2 units of recombinant human Src kinase. In a typical assay, all the
reaction components with the exception of ATP were pre-mixed and aliquoted into assay
plate wells. Compounds of the present invention were dissolved in DMSO and added to
the wells to give a final DMSO concentration of 2.5%. The assay plate was incubated at
30 °C for 10 min before initiating the reaction with **P-ATP. After 20 min of reaction,
the reactions were quenched with 150 pl of 10% trichloroacetic acid (TCA) containing 20
mM Na;POy. The quenched samples were then transferred to a 96-well filter plate
(Whatman, UNI-Filter GF/E Glass Fiber Filter, Cat No. 7700-3310) installed on a filter
plate vacuum manifold. Filter plates were washed four times with 10% TCA containing

20 mM NasPO, and then 4 times with methanol. 2001 of scintillation fluid was then
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conpound, were titrated and I Cso's determ ned using a simlar protocol.

[ 00399] Conpounds of the present invention were found to be inhibitors of
ROCK. Exanple 38 SRC I nhibition Assay: [00400] The conpounds of the present
i nvention were evaluated as inhibitors of human Sic kinase using el2dfeb-2607
radi oactivity-based assay or spectrophotonetric assay. Src Inhibition Assay
A. Radi oactivity-based Assay [00401] The conpounds of the present invention
were assayed as inhibitors of full 1ength reconbi nant human Src ki nase
(from Upst addedty sachoralb| Bgyplatesavere pesled rad theamouakefiredicantiviiy asspeinted | ed fr om

O ot Mt iflors T gl RRT G EICY SRR IBNLRRIS  TherealoBla O O L1

i ncorporation o yrosine of a'ra yGI u- Tyr
pol yner subsbtrmmtacdvacplniabastai fomntxoﬂoﬂthiycompomd:bf(ﬂﬁ wesent 1636511:101}10 P- 0275).

The final t f . 0.05 M HEPES (pH
776), 10 iR Thi e es SE G Wi are SRR Rion et ede] 0 i . AT

per reactlKg),a]uggmgﬂ]mcoﬁgb&hds@meﬁﬁemmnt}o@ units of reconbi nant human Src
ki nase. In at I t react i on conponents with the exception

of ATP wer 8rcglnhi sga¥say plate wells. Conpounds of

;hfi E;FSEDI\/E)(‘FQ%ﬁcen %Fé%‘?@/%q:?hﬂ; assay &%g@%ﬁgg%%nlgﬁ%gt‘gg' lats tgoglcve
reacti on “°??Z”T"2’§é’?‘”%°ﬁ§‘a’““’?"eﬁ"bﬂ PERGR Wi 150 T o 1095 %11 el or oacet i ¢
Lora (TCn) RTREAPEODE A e S 150 2702 SB° et fesalere shen

transferr e?ﬁ&lﬂi@va@@xﬁbﬁ td NADSor ﬂeﬂl ﬁoleéﬂf@@f HBP pré&ﬂheﬁn'tﬁ@hn%/r&cﬁ)@ss Fi ber
Filter, Cat . 7700- 3318% installed on a [ ter E ate vacuum nmani f ol d.

Filter pl a{fb%dmmp@aﬁm@mf ABHrwaswmmmﬂnfoibwtew aining 20 nM Na3PO4
d then 4 s
82- Feb?gooyfd“g%fle l%o ea%%ﬁeﬁﬁmgs?%}tﬁé T‘Sg;y &?ﬁ\@%ﬂt&s% g@’(ﬁa&nlgigﬁ fé)ﬁuﬁ? of

radi oact i vI716y, 18sskicMgChgl2 viM DTN E.25 mgfmrpalyvém Gy and 23 B of pecambimafiount

scintillatj onc ter he rad| act|V| i nco ed | otted as a

function o g’i‘? Em-é‘ gﬁ?‘ﬁ’é‘,‘é’ﬁ %-ch’gﬂreqngw Hﬁﬁﬁ F&YWYStWe dat a

was fittedw{efe B5 &m@ﬁ&sphbempyﬂ%ﬁl 2OV ABH] %p,gﬁﬁg bite Mink6e @90 K val ues
i

for the conpounds of the present i nvention. Src tion Assay B: S
ect r ophot o#gimlilectate deliydresa®el The ADP prooduced from ATP by the human

recondi nankeodie) I ARGHicHIAlVARS: AIORANARHLALLON R ARl e Drp Subst Tt e

was quanti si ng coup enzyne ass
7, 2249). iwerdjre-sniasbad abiqectabingcaskey plite wclls Compounds of the present invention

dissolved in DMSO were added to the wells to give a final DMSO concentration of 2.5%.

'

The assay plate was incubated at 30°C for 10 min before initiating the reaction with 100
p‘.M ATP. The absorbance change at 340 nm over time was monitored on a molecular
devices plate reader. The data was fitted to a competitive inhibition kinetics model to get
the K; values for the compounds of the present invention.

[00405] Compounds of the present invention were found to be inhibitors of SRC.

Example 39
SYX Inhibition Assay:
[00406] Compounds were screened for their ability to inhibit SYK using a standard

coupled enzyme assay (Fox et al., Protein Sci. 1998, 7, 2249). Reactions were carried out
in 100 mM HEPES (pH 7.5), 10 mM MgCl;, 25 mM NaCl, 1 mM DTT and 1.5% DMSO.
Final substrate concentrations in the assay were 200 M ATP (Sigma chemical Co.) and 4
M poly Gly-Tyr peptide (Sigma Chemical Co.). Assays were carried out at 30 °C and
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NADH was oxi di sed to NAD for every nolecul e of ADP produced in the kinase
reaction. The di sappearance of NADH was conveniently foll owed at 340 nm

[ 00403] The final concentrations of the assay conponents were: 0.02B-KeH-HES
(pH 7.6), 10 MM MC 2, 2 MM DIT, 0.25 ng/m poly A u-Tyr, and 25 nM of
reconbi nant human Src ki nase. Final concentrations of the conponents of the
coupl ed enzyne system were 2.5 nM phosphoenol pyruvate, 200 M NADH, 30 g/ m
pyruvat e ki 2M9sVSYK. IBinalt @heenirhtiogs af the doinpoliongei dsoupled84ne!shstamt ypi cal

assay, all ther .,on_conmponent s t W@e tion of AIP were pre-m xed
and al i quot 8¢° Pnflaﬁggl%"& WF’I%P& m} R Sane apdd@nt i on

di ssol ved | Q}/ﬁ@taw@ly%g@gsgo the wells to give a final DWMSO concentration
of 2.5% he assay pl ate was incubated at 30C for 10 m n before initiating

the reacti off088Hh Yovassay ol buffeesohiion waa prepaed spigeining aliaf thereagents ti me was
o ¢ o ed OBkl L Silithe ABKIGRS SYIRPTE SRR B o BENSIANA KRR b £E 1O 2

conpetitive I nhibition |net to’ge
conpounds olbresehelnpemmn 56iphuthe testreadtiof 425 plaCaipalptdeclioflait Hellowed dg e

i nvention we fo b itors of, SRC.  Exam|lv a_39 SYK |Inhibition
rosay: [ OosBEitcahlatehe Tl sigk Sertine dirues CaBPRAPE e BRI (- Svi
using a st ajpgdifn (ﬁﬂﬁ@bﬁﬁoﬁ&%ﬁﬂ&n&ﬁtﬁﬁ%%ﬂmﬁ e flte wa?ﬁ%ﬁédbaé& Fork388, 7,
2249). Reactions were carried out in 1 nmv HEPES (p nmM Mgd 2, 25

mv NaGi , 1 nmwahmi qm@@m@onxmnﬁ@ﬂby@maddm%é@nummm@ﬁmal n the assay
wer e 200 M Si gma
Chem cal hgﬂ% gk %%% ?igeg%émﬁ%r 0%%}1%0&%&% I¥1f§§é6]@f%ﬁ lgﬁlﬁ 200 nM
SYK. Fi naI m@daréﬁemalbsdht!s)ayhraﬁlenmnmmﬁanbatMTIMKlmahieeﬂ)remuyne system
were 2.5 mM phospho | pyruvat e, . 300 uyat I nase and
10 pg/m %ﬁwﬁgﬁﬁnﬁﬁﬁ%&%’&wﬁwﬁa R egsag'%é’gg ER:?E df‘@?ﬂe‘%‘gr ution was
prepar ed cobaes]i NCerhdouRls df dﬁr@@gﬁmémoh R FSduADOWR intibitdts bwygxception of
SYK, DIT, and the test conpoun interest of the present invention. 56 |

of the test reaction was placed in a 96 well plate followed by the addition

of 1 Al of 2 mM DMBO stock cont ai ni n%ﬁt conpound of the present
i nvnetion (fi nal conpound concentr at The pl ate was pre-incubated

for -10 mnutes at 30 C and t heZAEélﬁtIiﬂdmimessgt ed by the addition of 10 Al
o 0T, A G et Ty B bR 5 AR
time at 30GoupRd ekbyPhdBP(FOR bt 41N Protein Sci. 1998, 7, 2249). Assays were carried out in

a mixture of 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl , 2 mM DTT and

3% DMSO. Final substrate concentrations in the assay were 100 uM ATP (Sigma

Chemicals) and 20 pgM peptide (poly-4EY, Sigma Chemicals). Assays were carried out at

30 °C and 60 nM ZAP-70. Final concentrations of the components of the coupled

enzyme system were 2.5 mM phosphoenolpyruvate, 300 uM NADH, 30 pg/ml pyruvate

kinase and 10 pg/ml lactate dehydrogenase.

[00410]  An assay stock buffer solution was prepared containing ail of the reagents

listed above, with the exception of ZAP-70 and the test compound of interest of the
present invention. 55 pl of the stock solution was placed in a 96 well plate followed by
addition of 2 pl of DMSO stock containing serial dilutions of the test compound of the
present invention (typically starting from a final concentration of 154M). The plate was
preincubated for 10 minutes at 30°C and the reaction initiated by addition of 10 plof
enzyme (final concentration 60 nM). Initial reaction rates were determined with a

Molecular Devices SpectraMax Plus plate reader over a 15 minute time course. K; data
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conpounds of the present invention were determ ned according to standard

nmet hods. [00408] Conpounds of the present invention were found to be
inhibitors of SYK Exanple 40 ZAP-70 Inhibition Assay [00409] Corrpounds
were screened for their ability to inhibit ZAP-70 using a standard 0%&ab28e7
enzyne assay (Fox et at, Protein Sci. 1998, 7, 2249). Assays were carried
out in a mxture of 100 nmv HEPES (pH 7.5), 10 mnM Mgd 2, 25 mM NaCl, 2 nM
DIT and 3%gylaVeskulhied BomSieh QGEN [ 100 pM
ATP (Signma Chenicals) and %ﬂeﬁﬁht'gggu wﬁ%uﬁﬁ%me@r&&emﬁﬁ%a}cggg Assays
were carri e@@th’@tl’ﬂswe@l@m&%@rmcmmh?ﬁrapﬁPmofm§ﬂn D&ftgodl‘tdnforﬁxa; he
conmponents @fgyhe coupled enzynme systemwere 2.5 mM phosphoenol pyruvat e,
300 pM NADH, ﬁ g/m pyruvate kinase and 10 g/ m | actate dehydrogenase.
[00410] An §8EIAY] st Oakpduatié of the plesdnit tiveittivh Were fouha € beinhibiteis@ ZalPl7o of t he
reagents |listed above, with the exception of ZAP-70 and the test conpound
of interest of the present invention. 55 pl of the stock sol ution was

placed in a 96 well plate followed bygy ?@QJM on of 2 1 of DMSO stock
containing serial dilutions of the tes onpound of the present invention

(typically n | at.e was

pr ei ncubat ezéof% éj 18Tﬂn§|r(%§}tp§umsp’?é§%%% géb{aﬁ |foh#15r | I gﬁ‘@%‘ lE?ipgaddi tion of
10 Al of enﬁbemrémomhty}bm&aﬁsaﬁbr @ﬁctﬁ@hﬂﬂkﬂnetrlcmsﬁalyal reaction rates were
det er mi ned i ... Vbl I De raMax Plus plate reader over a 15
mnute tine : =.' B88Y was cal cul ated from non-1inear
regressi on anal ysi s using the Pr| sm sof twar e package (G aphPad Prism version
3.0a for Maé W‘ﬁlé]sh , Tieyrcopipparissyme oagnxed asmhlh_lj@gqff lengthbaviae thm)tck[ooml]

Co d f
Seanpl o a1 (SRR SRER R bIMERLRR, WoE fo MU Lbrited ARBOS RoloudETO)
ki nase usi nglraleneﬂhduckduneadh@mﬂylwasmwnhesddiyileng)memqiomh@f Uiretam ¢

. Lck As 00413] Th
compounds. wird e Bereis B oLy G- F Ui oo GE B0 o RSP Lok

ki nase (fromipstang (Bigateeling. PART5%: Ahe falqhwﬁglwéﬁ&he v cesefdatdsiopur i fi ed
frombaculo viral cells. Lck kinase activity was nonitored by follow ng the

i ncor por at i & %WYQBPPPWE% 0.82pM HEBES pfl ¥ @r mEMEClza 2 Vi ORE, RSyngin - Tyr
pol yrer SUb%tSAatlﬁgﬂ/i '3115"A'I'.P?e1;ﬁe lon}, S%thf 5019 Bhu- TR and 12 1nfts 0275) -

The foll ow ng Wer concen I ons
of recombmant human Src kinase. In atypical assay, all the reaction components with

kel

the exception of ATP were pre-mixed and aliquoted into assay plate wells. Inhibitors
dissolved in DMSQO were added to the wells to give a final DMSO concentration of 2.5%.
The assay plate was incubated at 30 °C for 10 minutes before initiating the_ reaction with
33P—ATP. After 20 min of reaction, the reactions were quenched with 150 pl of 10%
trichloroacetic acid (TCA) containing 20 mM NasPOs. The quenched samples were then
transferred to a 96-well filter plate (Whatman, UNI-Filter GF/F Glass Fiber Filter, cat no.
7700-3310) installed on a filter plate vaéuum manifdld. Filter plates were washed four
times with 10% TCA containing 20 mM NasPO, and then 4 times with methanol. 200p1
of scintillation fluid was then added to each well. The plates were sealed and the amount
of radioactivity associated with the filters was quantified on a TopCount scintillation
cémnter. The radioactivity incorporated was plotted as a function of the inhibitor
concentration. The data was fitted toa competitive inhibition kinetics model to get the Ki

for the compound.

. -140-



t he assay conponents: 0.025 M HEPES, pH 7.6, 10 nM MyC12, 2 nmM DIT, 0.25
nmg/ M BSA, 10 MATP (1-2 ttG 33P-ATP per reaction), 5 ng/m poly d u-Tyr,
and 1-2 units of reconbinant hunman Src kinase. In atypical assay, @l-Fet-B@)7
reacti on conponents with the exception of ATP were pre-m xed and al i quot ed
into assay pl.ate,.well.s. Inhibitors dissolved in DMSO were added to _the
wells to give a final DIVISO concentratlon of 2.5% The assay plate was

i ncubat ed atL&nlibftion AEGayR ggoplefiomeiric Ais¢ayat i Nng the reaction with

S3P TP A R o A AR B A S R St L2,
N R o G B LR ) ¢ nat | 21 on a

filter plat ee%l@eawmfebaldIM)W@tﬁmpﬂca? @34%11@%@&@@@@@91%% ofes with 10%
TCA cont ai niWg gP?f)is NaPEY

scintillation ul gM was Fﬁgn add ‘%@%&é"é@gﬁﬂwp}‘]‘ﬁdﬁ%@ f%algmgmsg?%ac %I ed and

t he anount ’ﬂiedlappmmquMmdje&bﬁfbnMﬂhfdtheﬂaiM@rmnwas quantified on a
T i nti ' Th I

25 a funct | HOBISTE naBF PRI Yo 2o b mseEHo ST e REPORTY “‘%ﬁép .o
conpeti tive j s, ?HW@'IO%M‘Mg@EdﬁhMDT@'eSngﬁﬁﬂ& y GhOTyr! 5t 30318 98! - 140
02- Feb-2007 Lek Inhibition Assay B: Speectrophotonetrl C Assay [00414] The

ADP pr oducedregqmatinat buiggn kelekinseelintlaeoreniraions of Gk chipensats of tesoypled

hosphoryl at | ed
Cnzye. avs oy LEsg R e ot A pRABRI Vg BYTRNAIRE, SOOI bl °

nol ecul e of kihiBhhd 50 pyind ittt dehydtdperdfass. every nol ecul e of ADP produced in
the ki f NADH o) foll d
30 n | GBS OB oSG bRt Coninaetet SRl SEHERST TR neasoay
conponents: e 1MelfERESiquBtdd ot asshd patd ik i E a5 DBAST wael y

G u-Tyr, and 50 AM of reconbi nant human Lek ki nase. Final concentrations of

t Ee Cﬁrrponlerﬁdéetbto thtywelbdiggieech ﬁ@hw g@@p@mﬂm pE2. é‘fﬂs Trnassay plate was
L
act ot deyiriBngsas b a0arths et RhuliiefOifeooch R0 L AP 3t

conmponent s Wsbrbhit® cBage Bt 340 with tthe, HR e Bf Be Fa¥86h, 36 ndhitérd@bed i nto
assay plate wells. Inhibitors dissolved in DVBO were added to.the wells to

give a fi nalmﬁiﬁsﬁﬁfﬁh@%ﬂrﬁlﬁtﬁﬁﬂgﬁf ofhezlataopf rateas ageiongf shednbihifor i ncubat ed at
3D Chor 10 BhBHERoPEhONtkd BlobiBldie lﬁt{nﬁusmﬁédcg o8 gdifle M fol fre The

absorbance nge a e rate o eact 1 on,
nmoni t or ed oncompormﬂ ecul ar devices plate reader. The data of rate as a

function of fnﬁfﬁ] nh IC%'rntpgunds of the present invention were found to be inhibitors of LCK.

[00418] While we have presented a number of embodiments of this invention, it is
apparent that our basic construction can be altered to provide other embodiments which
utilize the compounds and methods of this invention. Therefore, it will be appreciated
that the scope of this invention is to be defined by the appended claims rather than by the

specific embodiments which have been represented by way of example.
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concentration was fitted to conpetitive inhibition kinetics nodel to get the
K; for the conpound. [00417] Conpounds of the present invention were found
to be inhibitors of LCK. [00418] Wile we have presented a nunbeg)ghy.o007
enbodi ments of this invention, it is apparent that our basic construction
can be altered to provide other enbodinents which utilize the conmpounds and
met hods oWetCQlaim:i nventi on. Therefore, it will be appreciated that the scope
of this invention is to be defined by the appended cl ains rather than by the
speci fic enbodi nents whi ch have been represented by way of exanple. -141

02- Feb- 2007 Vie &icamppund offopowledund of formula 1: R3(Un.NH N'L, Z u A
z2 BQR2 ()Rl (R6)V | or a r maceutical ly acceptable salt thereof,
wherein: Ring Bis a 6-nenbere I‘NHI ng having 0-3 nitrogens; Z1 and Z2

are each independently selected fromN or CH, T and Q are each independently
sel ected froma saturated or unsatunat®g! C 1-6 al kylidene chain wherein: up
to two nethylene units of the chain "alA} optjionally and independently
replaced by -C(O-, -C(OCO-, - (O NRNR-, -CO2-, -0OC(O)-,
-NRCO2-, -0-, - NRC(O)NR-, -OC(ONR (jlﬂ? RC(O) -S, -SO, -S02-,
-NR-, -SO2NR-, or - NRS02-; each Ris |”hde \dent |y sel ected from hydrogen
or a C1.6 aliphatic group, optionally substitgted wth halogen, -R -OR
-SR, 1, 2-nmet hyl ene-di oxy, 1, 2-ethyl enedi oxy, &:(O)(CI 12 alkyl), Ph
optional Iy substituted with R -Q(Ph) optionally substituted with R

- CH2(Ph) optional ly ubstituted with R -CH2CH2(Ph) optionally substituted
with R -9@ph aﬂ@@eutwﬁi@@@mta ble sqiichesenf; tereinNRCO2R, - NRNRC( O) R,

01 0 N R SR RPB e oy s BT (Reoon e, NRs02R

- C(=S) N( Rf*2and- ﬁ(amé)ch dependently selected from N or CH;
T and Q are each independently selected from a saturated or unsaturated C.¢ alkylidene chain

vq

wherein: up to two methylene units of the chain are optionally and independently replaced by
-C(0)~, -C(0)C(0)-, -C(O)NR-, -C(O)NRNR-, -CO;-, -OC(0O)-, -NRCO;-, -O-, -
NRC(O)NR-, -OC(O)NR-, -NRNR-, -NRC(0)-, -S-, -SO-, -SO3-, -NR-, -SO;NR-, or -
NRSO;-;

each R is independently selected from hydrogen or a Cy.g aliphatic group, optionally substituted
with halogen, -R°, -OR®, -SR®, 1,2-methylene-dioxy, 1,2-ethylenedioxy, -OC(O)(C;.1» alkyl),
Ph optionally substituted with R°, -O(Ph) optionally substituted with R°®, -CH,(Ph) opticnally
substituted with R°, -CH,CH(Ph) optionally substituted with R°, -NO,, -CN, -NR°C(O)R®, -
NR°C(O)N(R®),, -NR°CO2R®, -NR°NRC(O)R®, -NR*NR°C(O)N(R®);, -NR°NR°CO,R?°,
-C{(O)C(O)R®, -C(O)CH,C(O)R?, -CO,R®, -C(O)R®, -C(O)N(R")2, -OC(O)N(R®)2, -S(O1R®,
-SO,N(R),, -S(O)R®, -NR°SO;N(R),, -NR°SO,R®, -C(=S)N(R"),, —C(=NH)-N(R°)§, -
(CH,),NHC(O)R®, =0, =S, =NNHR", =NN(R "), =NNHC(O)R", =NNHCO3(C .12 alkyl),
=NNHSO,(C}.12 alkyl), or =NR”;

each R° is independently selected from hydrogen, optionally substituted Cy.¢ aliphatic, an
unsubstituted 5-6 membered heteroaryl or heterocyclic ring, Ph, or -O(Ph) and each R* is
independently selected from hydrogen, an optionally substituted C.¢ aliphatic, wherein each
substituent of said optionally substituted aliphatic of R° and R* is, independently, selected
from the group consisting of NH,, NH(C).4 aliphatic), N(C1.4 aliphatic),, halogen, C;.4
aliphatic, OH, O-(C1.4 aliphatic) NO,, CN, CO,H, CO»(C\. aliphatic), O-(halo C;.4 aliphatic),

and halo Ci.4 aliphatic, or: two R on the same nitrogen are taken together with the nitrogen to
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(CH2) yNHC(O R, =0, =S, =NNHR*, =NN(R*)2, =NNHC(O R*, =NNHCXR2(Cl 12 al kyl),
=NNHSQ2(C1_12 al kyl), or =NR*; each R is independently selected from
hydrogen, optionally substituted Cl-6 aliphatic, an unsubstitutegFz62007
menbered heteroaryl or heterocyclic ring, Ph, or -Q Ph) and each R* is

i ndependently sel ected from hydrogen, an optionally substituted Cl-6

al i phatic, Ydares-8 easheredhidtsiocydlgindr hefercaayldimgtaviigal-B hewtdatdrhé itdestndently
aliphatic of R and R*.is, independently, selected fromthe group consisting
of NH2, NH( E?ieqedaffi)lﬁﬁﬁﬁf‘i’&eﬁ; oxyeep: of sglfiphati c) 2, hal ogen Cl-4 aliphatic,

z?l-| i pgag |Cc 1sa§ele9§:ﬁ q% @IQZZL Nﬁiyl pﬁgt%ﬂ(b)' C 6@6\/’30]\% gﬂ&?? g}e @ﬁgﬁo&’e

t aken t oget heD,-]MOL(Q)NENRSU,Q980,NR-, l}QIRS@gNRebJTZQQZ form a 5-8 menbered
het er ocycl yl _or heteroaryl ring having 1-3 het er oat ONs i ndependent |y
sel ect ed M rBENAE 9368 mepmﬂﬁselmte%ﬁpmequ%se| ected from-CH2-, -NR-,

-NRC( O N O NR-, O - - CO2- O -,
- Ngg(o; pg%@& %}Rﬂk&ézzg%r 4r“ - SOZ- e m) and n ge) each i ndepengggltl)y

sel ect ed R‘n@mieaé@ﬁ@mwaﬁm @(Tﬁnféeéﬁabgalfromo 1, 2, 3, or 4 Rlis
selected fromR or Ar T).nR1l i s hal ogen; each Ar is an optlonally

subst i tut@@hwwt@a@l&dsw el 1812156 lewte a alr()ymembﬁgdaadyngmmﬁnbered

heteroar Y] GRS ST OSSR MG P o0

het er oat ons oxyded emastian ok ¥ 35 @emberell howtddyEélDERNhavaxy g-ﬂrhete%at&be ur,
wherei n each substituent of said optionally substituted ring

| ngepenﬁelnt lqdeg@@peféx &qhem%ﬁﬁﬂmh%tr?e@u@yggmsqr§uliﬁNngﬁrenF@a0fl@;dastlt:uesRof said |
1

subst ¢ utyeﬁngwriaﬂﬁélbs%a%ﬁfﬁ%m% s PR, 5ot o G Bip v cbhsipehedfi RO O
"0 PR AR | AR ORI GBS fanY st

- NRNRC( O) N( Rjifh, R° NRNROGR IR Inally (€€ With RE(-OHGHPH 1aaa1}y@3&tute¢®@)hm°
-O(ON(R 2, -S(0)2R -S@N(R)2, - S(OR, -NRSOZN( 2, -NRSOZR -C( =S) N(R) 2,
- (- NH) - N{ RyCH: Glfz(Ph) qrciarymibstipred with RS Islé]ze&héd ROen-NEREHPIRH R5) 2 or

of o R | SHCHON G Ak e e e CRBE) B %P%@@N@cmz;l%éﬁ@ SRR

-C(O)C(O)R?®, -C{O)CH,C(O)R?, -COyR?, -C(O)R®, -OC(O)N(R®),, -S(O}R®, -SO;N(R®);, -
S(O)R?, -NR°SO;N(R®)z, -NR*SO;R®, -C(=S)N(R°),, -C(—NH)-N(R")Z, and -
(CHz),NHC(O)R®;

R? is selected from —(CH,),CH(R®); or «(CH,)yCHR"YCHR);

y is 0-6;

R is selected from R, Ar, -(CHz),CH(R’),, or CN;

R* is selected from R, (CH,)wOR, (CHy)wN(R),, or (CH2)wSR;

w is 0-4;

each R’ is independently selected from optionally substituted pyridin-3-yl, pyridin-4-yl,
morpholin-4-yl, thiomorpholin-4-yl, imidazolyl, furan-2-yl, 1,2,3,4-tetrahydroisoquinoline,
tetrahydrofuran-2-yl, cyclohexyl, phenyl, -CH,OH, -(CH2),OH, and isopropyl, wherein each
optional substituent is selected from halogen, R®, NO,, OR®, or SR®; and

each R® is independently selected from R, F, CL, N(R),, OR, SR, NRC(O)R, NRC(O)N(R).,
C(O)N(R)2, SO2R, NRSO:R, C(O)R, CN, or SO;N(R),.

2. The compound according to claim 1, wherein:

T is selected from -NR- or -O-, or (T)R" is halogen; and
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each R5 is independently selected fromoptionally substituted pyridin-3-yl,
pyridin-4-yl, norpholin-4-yl, thionorpholin-4-yl, imdazolyl, furan-2-yl,

1, 2, 3, 4-tetrahydroi soqui nol i ne, tetrahydrofuran-2-yl, cycl ohexylgz-péenyd7
-CH2OH, -(CH2)20H, and isopropyl, wherein each optional substituent is

sel ect ed from hal ogen, R, NO2, CR or SR and each R6 is independently

sel ect ed R'riohydrogdn, orGh, ophl()ial@ su&?ltuﬁ&lgrd\lﬁ@éla):ﬁd NRCCQ) Mihafic or £6@ MeiRbered
S2R, NRS2R, C(O R, CN, or SO2N(R) 2 he corrpound according to claim1,
wherein:  Taykordietezearsring bawinguk 119Fer04§0ms Bidependgrdly seledieg fepamitregen. oxygen,
02- Feb- 2007, i,k s hydrogen or an optionally substituted group selected from
Cl-6 allphatlc or a 5-6 nenbered aryl or heteroaryl ring having 1-3

het er oat ons i ndependent|y sel ect ed from ni trogen, oxygen, or sulfur. 3. The
conmpound accor ding to claim 2, wher R3 is hydrogen, an optionally
substituted R3: eé.’ﬁ“’(E’BWQ)%P@“&‘%g m%t\@wrw wherein said Ris selected

froma 348 ; W%ﬁd F‘.[g gﬁ@&ﬁw éé{l#]stmﬂeﬁ{ & ﬂlldprﬁgﬂ% éﬁs g@[ﬂteﬁ AY. Gl ?Feg‘pﬁc?ﬁ is

heterocyc et er oat ons 1 nde y sefec rom

ni trogen, ozel@en, frcim aSd? fnﬂzmiﬁfeﬂ[ cagbiodycll, aiC5.4 aliphdlichmndees-Ednanbdredheterocyclic
het eroaryl r.ing havi ngwl 3 heteropatons i ndependently sel ected from

ni trogen, oSihgBHInGH}-3dstarpptomy mylependgntiyppected fgom nifkggen, oxygen o sulfigrand said

0T Gplfe ST PaS SR B 1 %ﬁga&%@ﬂdﬁ@%ﬁ%&wm

R2 is - (CHJyhGliRdden( BSgenor shilfar;@adpound according to claim3, wherein:

is selected from-C(O) -, OQNH, -OCC(ONH, -SO2-, -SO2NH,
- NHC( O) - ,U isNEER o)y O, I‘@r Nh%@) OrRle 2( CH2) yCH(R4) CH(RS) 2; and R4 is R
6. The conpound according to claim1l, wherein said conpound is of formula
I": R3(Un, NHNIL" z1 11 2 QQR2 (T)nR B (R6)a

4. The compound according to claim 3, wherein:

Q is selected from -C(0)-, -OC(O)-, -C(O)NH-, -OC(O)NH-, -NHC(O)-, -NHC(O)O-, or
-NHSO;-; and
R? is (CH,)y(CH2)CHR)..

5. The compound according to claim 3, wherein:
Q is selected from -C(0)-, -OC(0)-, -C(O)NH-, -OC(O)NH-, -8O;-, -SO,NH-,
-NHC(O)-, -NHC(0)O-, or -NHSO,-;
R? is ~(CH,),CHR*CH(R’)z; and
R*isR.

6. The compound according to claim 1, wherein said compound is of formula I":

3
R (U)n\j,\H
Ny =1
Noa?
Zz oz QR2
(MR e
(R5),
I'

or a pharmaceutically acceptable salt thereof.

7. The compound according to claim 7, wherein Ring B is selected from phenyl, pyridyl,

or pyrimidinyl.
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it or a pharmaceutically acceptable salt thereof. 7. The conpound accordi ng

to claim7, wherein Ring Bis selected from phenyl, pyridyl, or

pyrimdinyl. 144 02-Feb-2007 8. The corrpound accor di ng to clai m @2%\5@@@7
formula I1: R3(Un NHN-ZI HO1-2 "2 ANRS V\ (T)nmR~-H ~R6)P
pharmaceutically acceptable salt ther eof 9. The conpound accordi ng to cI a| m
6havingforrm|a||| R3(Un "NHN' "ZIl OR4Z j --R N (T),RI HR5
(RP 11l or pharmaceutical |l y. acceptable salt thereof. 10. The corrpound
according to c$a %ﬁomWﬂéF?Pfé@gdo el bauing dorpula eyl 2 17: R3(Un' I NIH

"1lii A2 %1IRSP N Z (T)nmR1 2ngQ P' or a pharmaceutically acceptable salt

t her eof .
S
F N7 RS
H

MR

N
LA

R%,
I

or a pharmaceutically acceptable salt thereof.

9. The compound according to claim 6 having formula III:

Ra(u)n\NH
TLJA\z‘ o R 5
2 _z N ,J\’/R
(MR’ R
R

I

or a pharmaceutically acceptable salt thereof.

10. The compound according to claim 1, wherein said compound is of formula I':
RS(U)n\ NH

A,
%Ns)p
(MR’ e -
Ill

or a pharmaceutically acceptable salt thereof.

11. The compound according to claim 11, wherein Ring B is selected from phenyl,

pyridyl, or pyrimidinyl.
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11. The conpound according to claim 11, wherein Rng Bis selected from
phenyl, pyridyl, or pyrimdinyl. 145 02-Feb-2007 12. The conpound
according to clains 6 or 10, wherein QR2 is selected fromthe grogp.-Feb-2007
consisting of: O/ OO/ OMe OO OOHOMHZNOKHZNOHL NOHNOCH 2ZN
NN VT OB ANMVF HH, HH, H, H 9INOOH Ol 2NCI N OH H H and
F. 13. The contibuhitt @egmudd according katlainds 6 whE), @ihered@i d conpound has fornul a
', wherein, Z' is I}Jy Z2 is CH and R3(Un, TnR, and QR2 are as foll ows:
R3(U)n' N selgcted O@gf?qﬂ?ﬁ#ﬁs{l%?' it Conpounds of Formula I' No. I'-
R3(U. T,R ON® | benyl NO O OH enyl |J H O _J phenyl HN H
O 9 phenyl HN JH O
o 0 OMe O 0 0 P
OH ?,HLN OH %)LN OH Z(ILN OH
b H 2 H 3 H 3

(o]
‘{"\N OH H)LN OH HJI\N
H , H , H

[N o) OH
-
o zaJLN cl
IQJLN OH H
H ,and

F.

13. The compound according to claim 1, wherein said compound has formula I', wherein

Z'is N; 2% is CH; and R} (U),, TmR', and Q-R? are as follows:

RWUh~
X1
N AT .
Y aq QR
(MR’
(R
IT
Compounds of Formula I'
No. I'- R’(U)n TuR' Q-R?
v o OH
5 phenyl H ?LE\\‘
o OH
6 phenyl H ?L!;l‘
o OH
7 phenyl H z(U\N
H
o OH
9 phenyl H Q)LN
H
o OH
16 phenyl H ?,l)l\ N
H
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16 phenyl H N\'" H 146 02-Feb-2007 No. I'- R3(U, TnRR QR O OH 17
phenyl HN"~-M H Me 00 SOH 18 H nethyl s( H\ pOp e OH 19 H nethyl Sf H

O OH 20 Hnethyl HO0 OH 21 phenyl methyl - "NW\ HO OH 22 ebﬁqﬂeb@ggﬁyl
Y-NIL I \ HOrOH_ 27 nmethyl methyl N YN\ ci H/ F O OH 28 phenyl
ZI1l "HG -1i HF 00 SOH 29 3-F-phenyl nethyl t( N\ H 0 SCH 30
3- OVe- phenyl Noel'hyl] HR*@),OH |31 3- @jrdhenyl | met hy.RFH
o OH
i7 pheny! H Zl/u\:\\‘g/\Me
Me
o M
18 H methyl '1)]‘ ’\©
?//\OH

19 H methyl

20 H methyl %N%

0 OH
21 phenyl methyl %n“‘i@
0 OH
22 ethyl methyl ?‘IJ\E\"‘RQ
0O OH
27 methyl methyl %ﬁ’[@(c'
F
9] OH
28 phenyl methyl ?Lﬁ IC[C'
F

29 3-F-phenyl methyl 7{11\”‘\©

30 3-OMe-phenyl methyl J\Nfﬁ :

31 3-OH-phenyl methyl IHI\E‘ ’@

o _OH
32 é methyl ‘a)‘\u;\©
0
-0
o0 _OH
4-SO,NH,- %
34 e methyl ]‘HkN
phenyl H
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O SOH 32 net hyl
02- Feb- 2007 No.
36 phenyl nethyl

['- w (u).
Y KH F
SCH 38 3- CF3- phenyl

NOH LO O SCH 4-SQZNH2- ., pu
T,"RQ@Rnnn 0 SCH 35 nethyl H H OH~ dIl
/ Me 0 OH 37 3-F-phenyl

methyl H 0 SCH 39 CH2phenyl
3, 4- Me2- phenyl nethyl s( N H

34 nmethyl pheny) H H 147

methyl |, YIl “H G-fBo087
methyl “('N H 00 SOH 40

2 methyl ~( ~N H

,,p0 .OH 41 CH(CH3)
1

No. I'- R’(U), TuR Q-R*
Ain o _on
35 O methyl H)L”;\Q
S
e} OH
36 phenyl methyl %HL@F
Me
0 OH
37 3-F-phenyl methyl ll)Llf:!l ‘[@ F
Me
o) _/OH
338 3-CF;-phenyl methyl QJ‘E:\Q
o ..._./OH
39 CI,pheny! methyl ?LH»\©
O _/OH
40 3,4-Me,-phenyl methyl H)LE;\Q
o) _/OH
41 CH(CH,), methyl KHLE"\Q
OH o OH
42 ?‘\@ methyl HJ\”;\Q
o _/OH
43 2-OMe-phenyl methyl ?Ln;\@
1) _/OH
44 4-OCF;-phenyl methyl ’?Lr:' *@
O _/OH
45 CH,CH(CHj;); methyl ?‘H‘\n’-\O
o _/OH
46 CH,cyclopropyl methyl ?‘zJLﬁ;@
o o
47 phenyl CH,OCH, %Q'D
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OH 0 SOH 42 net hyl
44 4- OCF3- phenyl
CH2cycl opr opy) et hyl
'- R3M TnR QR 0O SOH 48 H CH20CH3 YO "N H 0 SOH 49 cycl opropyl
"HH 0 SOH 50 (CH2)2CH3 net hyl

phenyl

nmet hyl

(KN H 1/

00 SCH 43 2-Ove- phenyl
HO SOH 45 CH2CH(CH3) 2 net hyl
H 00 SOH 47 phenyl

YO "N H 51 phenyl

CH20CH3 f

met hyl
HO SOH 46
H 148 02- Feb-@0pgb-200.

CH2OCH3 0 /

CHON®I- / [N RHU)H / || 00 iTHR53 v YC meth@iR>Ik H } H
0 _/OH
48 I CH,0CH; Hj\ﬂ'\©
o _OH
49 cyclopropyl methyl %m’ﬁ@
o _OH
50 (CH,),CH; methy! ‘HLE'\@
51 phenyl CH,OCHj; a ;
OH
?{u\r:
52 phenyl CH,OH 2
N OH
o
o _OH
53 @fi methyl ZHI\E’-\@
HO
OH
o
59 ethyl methyl N g
0
OH
o}
60 ethyl methyl ?'HLN
H
o _Of
61 HO’X2 methyl H)I\ﬂ:\Q
o _OoH
62 CH,CH;0H methyl HJLﬂ*\@
o) _/QH
63 Hc”\ﬁ2 methyl 2HLN'\()
CHs H
(o]
69 ethyl CH,OCH; ;
OH
7’(“\:
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N H 00 SOH

met hyl
N OH H 52



HO/ OH o J 59 ethyl methyl H HOH O 60 ethyl nethyl "tkN H 0 SOH 61
HO nethyl H 0 SOH 62 CH2CH2OH nmethyl H O SOH 63 HOMY nethyl H CH3 69
ethyl CH2OCH3 ~ O' Z N OH H 149 02-Feb-2007 No. I'- R(U)e TRO@P@D%OOTN
,, 70 ethyl methyl O "Jj "NOHH 71 ethyl CHZOHO (- ""tIINOHH F 7
ethyl nmethyl o 1|1

No. I'- R*(U), TuR" Q-R’
70 ethyl methy! 9/
71 ethyl CH,OH ;HL ;
72 : ethyl methy! 09
N OH
gt
73 ethyl methyl o F
N OH
ZHLHE
74 2,3-Mey-phenyl methyl Q ;
75 OCH,CH; methyl ;
76 “O’r methyl ;
OMe
77 cyclopropyl methyl 9
N OH
%HE
cl
78 cyclopropyl methyl 0
N; :OH
CH;
79 cyclopropyl methyl a
N OH
?LHZ
80 0-Me methyl ‘zj\ E o
N
H
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7N OHH 73 ethyl nethyl O Q

F N O 74 2,3-Me2-phenyl methyl NOH H
Il 75 OCH2CH3 nethyl O "t' N CH

H
76 HO methyl cu Q '(NOHH ~Il 77
\

cycl opropyl nethyl o O "~ ~-NOH H\ cl 78 cyclopropyl nethyl _5‘215&@1704
HOH3 79 cyclopropyl nethyl Al NOH H80 O M nethyl Ofj t, k 150
02-Feb-2007 2 No. 1'- R(U" T,"RQR
No. I'- R*(U), TuR' Q-R*
21 O-isopropyl methyl 2 9
OH
H)Lﬁ
Me
83 2-OH-phenyl methyl Q Q:
OH
H)LH
Me
84 2,3-Me;-phenyl methyl Q ?
OH
HJLn
85 2-Me-pheny! methyl o
OH
?J\E
86 pyridin-3-yl methyl 2
OH
?Lﬂ
87 thyl o
(03\}1 mnethy H)LN oH
H
0
88 Q-,,/ > methyl ?QJ\N o
H
89 CH,pyridin-3-y! methyl Hj’\
N OH
90 V/*O}‘ methyl Hj’\
OH
M
91 isoxazol-3-yl methyl Hj)\
N OH
CHs
92 ME\;}L methyl 9
HO” I{LLE OH
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x 81 0-isopropyl

met hyl 0O
OHH Ve 84 2,3-M2-phenyl
OH H 86 pyridin-3-yl methyl

"( "NOHHM 83 2-OHphenyl nmethyl ' xO0 I; L N
~ QNOH HB85 2-Me-phenyl nmethyl 0O N

nmet hyl
0y

JOf

"(u 'N

OH H87 nethyl 0 O ‘r@[pg;lzob'b

880'A nethyl Ou ""( "N OH H89 CHpyridin-3-yl nmethyl OfINOH H ?~
90 OR nmethyl ~ NOH HI~ 91 isoxazol-3-yl nmethyl 0 ~f v YWNOH H CH3
No. I'- R*(U), TaR' Q-R*
93 2-Me-phenyl methyl O
’{U\E
Cl
94 2-Me-phenyl methyl o ?
OH
"{)Lg
95 O(CH,),0H methyl ;
96 N(Me), methyl ;
97 2-CF;-phenyl methyl Q ;
OH
‘HLH
. £
08 (N methy] 2
N Y z.HLN OH
H
8]
99 - ,(/ﬂ’y methyl HJ\ ;
Cl
F
100 methyl 1{11\ ;
HO/=
111 phenyl methyl ;
CH3
122 \\i}z methyl ;
HO”
CH e
3
123 \\E}L methyl Ji ;
HO” u OH
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92 Me -k nethyl OIl HOH 151 02-Feb-2007 No. I'- W(U. TnR QR CH3 93

2- Me- phenyl nmethyl O VZry OHHd 94 2-Me-phenyl nethyl xe ~? ry OH H
95 (CH2) 20H methyl O Q ZIIHOH H 96 N(Me)2 nethyl O ry OH H 9§2-Feb-2007

2- CF3-phenyl methyl Ory OH H98 N' nethyl 0 0o') ry OH H 99 / IN nethyl
0 QCH3Oy H H d 100 nethyl 0 F1 / Zry OH HOV HF 111 phenyl nethyl

0 VH OH No. I'- R*(U), TuR! Q-R’

Cl
CHs
124 ‘?[‘?’ H 0 ?
"o zL)LE CH

14. The compound according to claim 1, wherein said compound is selected from the

following group of compounds:

NH, NH,
H NH
N] Y Nl’l*N
= Z
0 (\0 K/K@\ o) (\O
H H
[y
-1 L)
NH NH
N/gN Nl/gN
bk@\ 0 (\O VJ\@ 0 (\0
N N N N
H H
| N
~N (I"-7) N/ (1"-8)
NH, Nz
NH NH
b 5
O N
H
o
— (1"-10) I"-13)
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HdA CH3 122 methyl 0y HOBry OH HCH3 Cu 23 ~ nethyl e OH z(k
H 152 02-Feb-2007 No. I'- RIU" T,IITRQRa CH3 124 '"HH .,
14. The conpound according to claim11, wherein said conmpound i
fromthe follow ng group of conpounds: NH2 NH2 NH NH N N NI
I/ NN I/ NNHH \ ~N NH2 NH2Z NHNH N,I NNIT ill NNNJ

O o
©\ R

NH
NS Y
& O S I/
H H
@1"-24) @"-25)
HN/@CI HN/©\0H
©\NH QNH
Oy Sy
=2 =
H H
(A-26) 127
HN/Q HN'@CFS
O O
Ol @
L o
H H
(1"-28) (I""-30)
NH,
| sz
HNQH’O HN’©\Br HN
Cr Sy )
# o 0 K/)\Q\ o) o) Q\O\ o (\o
oS UsAa ol IShacE s
H H H
(1"-31), (1"-32), (1"-33),
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N(I" 7) N(I" 8 N2 N2/ NH NHJ, N)II N~ N

OcO/ ON's

NNJHH

(r ,_10) I (1"-13) 153 02-Feb-2007 | HN\ / HN\ OCH3 6,NH/ NH NJIIN
NNIN o Cs / IV OrONNN HH((I"-24) (1"-25) HN\ | C HN\ OHIT \ |\
/ NH/ NH NAIINNJIIN I/ \ O101/ \ OCONNNJ NJ H/ HDbDFes206) \
I (1"-27) HN\ I HN\ CF3/ NH/ NH N--IINNj,~-N O0OrOIl / I \ 0”10 NJ
N NJ
NH, _OH
Q NH, HN
HN
)\ NJ“N N)\N
N IN | / | P
x 0 o H H
JJ\,N\) Y oH N\/\OH
@ 34, (1"-35) ©\0| (1"-36) ©\m
OH OH
H/, H/, 4
NH NH NH
L
>
N\/\OH N\/\OH N\/\OH
a"-37) ©\0| (I"-38)©\CI , (1"-39) ©\01
H :.-OH
NH HNJ\ HNA
N)*\N NJ“‘N NJ“N
|~ |~ ~
H H H
F
Ci N\é/\OH F N . Nr©0|
© @\ © OH ° OH
1"-40) cl (1"-41), (1"-42),

OH
(I"-43),

OH
/LNH HN

,g

(1-44) ©\0| :
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c ©l N\/\OH

e

(1'"-45},



HH(I"-28) (1"-30) NH2 HNI / OHNI / Br HNNNONIINNINI\ Or 0\ |
/' 1 OAO 1/ \ OCONIN J°/ NNJ\ NNJ- HHH (111-32), (1"-33), 154
N

H
N N/ 0 ~0/ | \ H -oprebloby N

02- Feb-2007 NH, "OH H\"*~ NH2 HN N IN N ~N

UuNJ/ NOHN'--"OH (I1"-34), (1"-3) I / C ' (1"-36) € OH OH NH NH ~NH
NLNNNN-=~N hQNOHC | / NJ / N(1"-37) C' (111.38) | / C (1"-39) O |
| OHNHHNt ~HNWN " N NNI-NNI-NIC &~ F I/ NI FI/ NOHOC
0C 0 OHAH (17-40) 0-,C (|" 4”)0“(|"-42) 1y OH

N
I

N
= m m
N\/\OH §/ " Cl
Q. . m
(X"'-46), (I1"-47), (1"-48),

Cl

NH2 NH2 NHZ
N)‘}N NEJ§N N)“\‘N
| P / | _

0 o] (8]
HN,, oM HN,, OH HN OH
(I1"-49), a"-50), (I"-51),
_( F—Tﬂ A
NH E NH Ij\l\
/kN N)\ N N

z g -
N\/\OH N\/\OH N\/\OH

I"- 52) cl (1"-53) ©\CI s (I"-54) C] s

HO., OH

s ) 2L,

/gN N/kN
P I P
H N
N\/\OH Cl N\/\OH Cl \;/\OH

@]
(I"'-55) @\C', (I"'-56) ©\CI, (1"-57) © ,
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HN J,% ,0H "', "NH HNJ, %, OH NNLN NN/ I\ HI\ I/ I\ H/ I\ HI\ FE/ NC
C NOHO NOI OOOOHOH (1"-43), (1"-44) C (1"-45), 155 02- Feb-2007
AINH HN' #h,,~, OH HNJ,' ,~OH N N-I~NNLN | / \ HI / ?20r NWOHC 0\ 0 NH
O\ ONH O/ C QHOH 9(O (P-46), C (1"-47), C (1" 48), NH2 NoRF:H2000 ~N
N-~NNLN 00 O HN6 OH HN6: (111-50), H HN OH\ (1"_49), (1"-51), F ~NH
FNHHN N NI\L] INNLN C NNV~OHCll NNOH N/'OHY, H\ / (1"-52) | / C

(r-5) \ d 54) c | HOOH}| HA H . HNlC]-INtL’IgHN'kNNAN oHI d
N-"CH C !-N e HN
N \N
C l
F
OH (I"-58), [0H (1"-59), OH (I"-60),
OH
A P .
HN NH NH
N*\N J‘\*N NJ“N

N
l P -I =~ -
o N
N\/\OH Cl Cl

& .
(1"-64) ol (I"-65) (I"-66),
OH
H
OH ;(NH

\ Ry N

H 6 =
(I"-67), (I"-68) ©\C| , (1''-69) Cl »
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00 \\ (1"-55) | / C , (1"-56) | / C (1'-57) 156 02-Feb-2007 HNJ OH
HN' HN), %, OH NAIN NI T~N N LN tHce, t'cyc tcy I/ Op O OH (P-58), pH
(111-59), OH (111-60), OH ™ H HN' ~ /INHNH NIl NNNNI~-NF NN/'OH
/| N-/~OH p~OHOO\\ (1"-61), | / (P-62), | | (1"-63), mdj/Fé};ttom
11N

HNJ-. 4. ,0H HNJ,, O ,0H N N)INNLNH/\H\I/\H\ NOHC |
|/ NI/ 000\ OHOH (I"-64) | / C_(1"-65), (1"-66), HNLOH CH
CL-NH H N TENON NONE- %-I\N'{]-IOO- O OH\ (P -67), (1"-68) | / C
(1"-69) I hit 157 N O
I/ |/ |/
H H H
N on Ne~on @ N on
O :: 0 A fs} =
(1-70) o, {ar-71) : *Cl ,and  (I"-72) ©\0t.
15. A compound of formula V:
3
R(U)njl\ll_|
X 71
N
2 7
X
(T)mR1 R

or a pharmaceutically acceptable sait thereof, wherein:

Ring B is a 6-membered aryl ring having 0-3 nitrogens;

Z' and 7? are each independently selected from N or CH;

T is a saturated or unsaturated C;. alkylidene chain wherein: up to two methylene units of the
chain are optionally and independently replaced by —C(O)-, -C(0)YC(0)-, -C{O)NR-,
~-C(O)NRNR-, -CO3-, -OC(0O)-, -NRCO;-, -O-, -NRC(O)NR-, -OC(O)NR-, -NRNR-,
-NRC(O)-, -§-, -SO-, -8O3-, -NR-~, -SO;NR-, or -NRSO,-;

R is independently selected from hydrogen or a C;.4aliphatic group, optionally substituted with
halogen, -R°, -OR®, -SR®, 1,2-methylene-dioxy, 1,2-ethylenedioxy, -OC(O)(C,.12 alky!), Ph
optionally substituted with R°, -O(Ph) optionally substituted with R, -CH(Ph) optionally
substituted with R°, -CH,CH,(Ph) optionally substituted with R®, -NO,, -CN, -N(R°),,
-NR°C(O)R?, -NR°C(O)N(R°),, -NR°CO;R°, -NR°NR°C(O)R?, -NR°NR°C(O)N(R°),,
-NR°NR°CO,R°, -C(O)C(O)R®, -C(O)CH,C(O)R®, -COzR®, -C(O)R®, ~-C(O)N(R"),,
-OC(O)N(R®)z, -8(0)2R®, -SO;N(R?),, -S(O)R®,

“NR°SO;N(R )y, -NR°SO;R?, -C(=S)N(R");, -C(=NH)-N(R°),,
-(CH,),NHC(O)R®, =0, =S, =NNHR', =NN(R");, =NNHC(O)R", =NNHCO(C;.12 alkyl),
=NNHSO,(Cj.12 alkyl), or T—NR*, wherein
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02=Feb-2007 OH/~ INH!/NH\~ ONH N\ N\ NLN I I I / N—~CFi I / HC |
/ N-"~OH 0O1I\ O (I"™-70) / G (I"-71) / A , and (1"72) / G . 15. A
conmpound of forrmula V: Rs(Un,NH N | -Z° Zz %~T)nrRWB QRx (R6)n V or
a pharmaceutically acceptable salt thereof, wherein: R ng B is a0BTeb:i¥67ed
aryl ring having 0-3 nitrogens; Z and Z2 are each independently sel ected
fromNor CH T is a saturated or unsaturated C 1.6 al kylidene chain

wher ei n: aaph RS it indepentlbntlyeseéectedi frem by driogen, optiathahlyasubstmmed g hliphatiogan

i ndependently re Iaced b O O NRNR- -(1)2-
ndependent o oRh G R e S s T, o RGP 25

-S02-, NR ﬁQ?délEﬂ NESR 4 | ech; Q;HF!Q en
or a Cl 6 al |dp atic g?eg%%? optl ﬁeifas“u tltﬁfﬁ"ggtémﬁ%eﬁ%lﬁ;aﬁlggaetnf - er%gg

- SR, 1, 2- netthigtiarat of SaltbloptibnﬁHﬁidbﬁhmrﬁdChhtphanc om'o(ﬁ)i(@irslﬁldaibdﬁylbﬂtly, E&]ected
optlonally substituted with R - optlonall substituted with

- CH2( Ph) optfﬁoah%iplgyoupsc@ﬁglﬁiin%gﬁ@&HWN (Gr4 aliphapichiN(Biny a]éfﬁtaﬁlé}aahql%eﬁu@s{ i tuted

e o N AR Qe O G CR el B il ik,

-C(ON(R) 2, and mbc@l Izl(aﬁi)lﬂmc @(tﬁboZRon ﬂﬁ@ahi(eﬁiltzogensf@)aﬁen m@&ﬁ@ﬁ\h{tﬁﬂ% mtrbg%ﬁQaR
“C(=S)N(R) 2, - C(=NH)- N(R) 2 CH2) yNH R =0, =S, =NNHR*, =NN(R
=NNHC(O R, fm@zﬂ(mm qre@ilktmcyclyﬁmﬁ 9 ringhaying] -} hetsroatoms mdﬁmdémilw 158

02- Feb- 2007 Sﬁ&é&]ﬁf) 'lﬁtrbgqle%f&ﬁn&%lfaﬁl ected from hydrogen, optionally

substituted
Q' is a saturated or unsaturated C,.¢ alkylidene chain wherein: one or two methylene units of the

chain are optionally and independently replaced by -C(O)NR'-, -NR'CO;-, -OC(O)NR'-,
-NR'C(0)-, -NR'-, -SO;NR'-, or -NR'SO;-;

each R' is independently selected from a Cy. aliphatic group, wherein said aliphatic group is
substituted with one Ar group and optionally substituted with 1-2 additional groups
independently selected from halogen, -OR, -SR, -NO;, -CN, -N(R),, -NRC(O)R,
-NRC(O)N(R),, -NRCO;R, -NRNRC(O)R, -NRNRC(O)N(R),, -NRNRCO;R, -C(O)C(O)R,
-C(O)CH,C(O)R, -CO4R, or -C(O)R;

U is selected from -CH,-, -NR-, -NRC(O)-, -NRC(O)NR-, -NRCO;-, -O-, -C(O)NR-, -C(O)-,
-CQO;-, -0C(0)-, -NRSO,-, -SO:NR-, -NRSO,;NR-, or -80;-;

m and n are each independently selected from zero or one;

p is selected from 0, 1, 2, 3, or 4;

R!is selected from R or Ar, or (T)mR! is halogen;

each Ar is an optionally substituted ring selected from a 6-10 membered aryl ring, a 5-10
membered heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or a 3-10 membered heterocycly! ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein each substituent of said
optionally substituted ring is, independently, selected from the group consisting of -R°, -OR®,
-SR®, 1,2-methylene-dioxy, 1,2-ethylenedioxy, -OC(O)(C1.12 alkyl), Ph optionally substituted
with R®, -O(Ph) optionally substituted with R°, -CH(Ph) optionally substituted with R,
-CH,CH,(Ph) optionally substituted with R’, -NO, -CN, -N(R®),, -NR°C(O)R?, -
NR°C(O)N(R®)z, -NR°CO;R®, -NR°NR°C(O)R?, -NR°NR°C(O)NR ), -NR°NR°CO2R®,
-C(0)C(O)R®, -C(O)CHC(O)R?, -CO2R?, -C(O)R®, -OC(OIN(R®)2, -S(O)R", -SO:N(R®), -
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unsubstituted 5-6 nenbered heteroaryl or heterocyclic ring, Ph, or -Q Ph)
and each R* is independently selected from hydrogen, an optionally
substituted -6 aliphatic, wherein each substituent of said optiggmnablopg7
substituted aliphatic of Rand R* is, independently, selected fromthe
group consisting of NH2, NH(Cl _4 aliphatic), N(CQ _4 aliphatic)2, halogen,
Cl4 al i phaS{@)R*ONR BGBKRE), AINRASD,RE) -(RERN , SOC2RH) SRRCS] art al | phatic),
O (hal o Cl. 4(a)l i phat i C)sz]( a)ﬁd hal 0201)4 al i ph(g?}izc, or t)vvo R%n t he sane
nitrogen ar €CHIMHCG(O her with the nitrogen to forma 5-8 menbered

het er ocyclifsl r heteroaryl ring having 1-3 heteroatons i ndependently

sel ect ed ¥ Pon ni trogen, oxygen, or sulfur; Qis a saturated or unsaturated
Cl. 6 al kypide in wherein: one or two nethylene units of the chain are
optionall 3and i ndependently replaced by -C(ONR -, -NR CO2-, -OC(ONR -,
-NR C(O -ﬁ isielected fiISEPRIRAL, (@), QURSD20r CHawherin: ivhen Adépphedghtihy ssidirmgtied

o one A SoPoBR ST SBEFuR AR R ARG NG iR
o N & S RS R i R Y R M g G R

- ﬁ( Rg 8;—%%( O)ll%sulgﬁclitglﬁdcﬁr-g ﬁﬂ@e&&&ﬁo&?&ﬁ%ﬂodycggingﬁ, ,-OSMB; or -S%M%@Iﬁh;
SRR CaiaBia s ealentiyceiocte o oS S B pe MR AT DRGSR { r om

zero or one; | 4¢ { C f or
A Cor (1) mERNRENEH®], SR AREQR, NN ST, PR RE R AR
froma 6-100Rm8eN(Ryyandri ng, a 5-10 nenbered heteroaryl ring having 1-4
het er oat ons_ i ndependent | E}IVI sel ected fraomnitrogen, xygen, or_sulfur, or a

3510 menbehd: HoasRsageniy seiecisd T Rng: GhN(RE: B SRoMKC (OB HRALRMR):

sel ected fr O VISR , q\m in each substituent of said
optionally g@@ﬁl{)&@&i‘m ng |2;R,’ C{eggi’;)&eﬁ’giernst Y, g'el ected fromthe group

consisting of -R -OR -SR, 1, 2-nethyl ene-dioxy, 1,2-ethyl enedi oxy,
-OC(O (A _12 al kyl), Ph optionally substituted, with R, -Q(Ph) optionally
substituted w th e comppupd peeosding felpimn s8¢0t ed with R - CH2CH2( Ph)
optional | ¥. j it Chat £ AR 7 1- -NCRy2, -NRC(O R, - NRC(O N(R) 2,
- NROCRR, ?LN%%%%E‘%)%‘EMN%% Rfig)%}} ‘-S%Kiﬁfgzﬁh O OR -COCHRIOR
- C02R, - @ DsRydrogeh 6} M HtionallPehstRited SOANIRIRed framC Q2 ipaiti26Qi75-6 SieB)ered
-NRSO2N(R) 2, -NRS02R, -C(=S)N(R) 2, -C(=NH)-N(R)2, and (CH2) yNHC(O R;

aryl or heteroaryl ring having 1-3 heteroatoms independently selected from nifrogen, oxygen,

or sulfur.

17. The compound according to claim 16, wherein:

R} is hydrogen, 3-7 membered carbocyclyl or an optionally substituted group selected from Cj.q
aliphatic, a 3-6 membered heterocyclic ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, ot sulfur, or a 5-6 membered aryl or heteroaryl ring having 1-3
heteroatoms indépendently selected from nitrogen, oxygen, or sulfur; and

U is -CHj-, -O-, -NR-, -NHC(O)-, or -NHCO,-.

18. The compound according to claim 17, wherein:
Q' is selected from -C(O)NR'-, -NR'CO;-, -OC(O)NR'-, -NR'C(O)-, -SO;NR"-, or -NR'SO,-; and
each R’ is independently selected from a Ci.4 aliphatic group, wherein: said aliphatic group is
substituted with one Ar group and optionally substituted with one additional group selected
from halogen, -OR, -SR, -NO,, -CN, -N(R),, -NRC(O)R, -NRC(O)N(R),, -NRCO:R,
NRNRC(O)R, -NRNRC(O)N(R),, -NRNRCO:R, -C(0)C(O)R, -C(0)CH2C(O)R, -CO:R, or
-C(O)R.
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y is 0-6; Rk is -(CH2)yR5 R3 is selected fromR, Ar, -(CH2)yCH(R5)2, or CN,
wherein: when Ar is phenyl ring, said ring is optionally substituted with
hal ogen, R, OR, N(R)2, CO02R, and S02N(R)2, wherein each R is indepgrgenplty
sel ected from hydrogen, optionally substituted C1_6 aliphatic, an
unsubstituted 5-6 nenbered heteroaryl or heterocyclic ring, Ph, -Q(Ph), or
- CH2PhCH2Ph; each R5 is independently sel ect ed fromoptionally substituted

Cl-6 allphatl CHZ N(R Ar (R, SR, NRC(O R,
NRC( O) N(R) 2, P"%F‘?C m&%{g féﬂl) or S2N(R)2i and each R6
i's indep% %Eloyt@(gzlﬁgt ed fromR F, d, N R)2 OR, SR, NRC(OR,

2,

NRC( O) N( C(ONR 2, S®R NRSOZR C(OR CN, or S2N(R)2. 16. The
conmpound Bctsd’crdwhg‘emn Aclisa m6hﬁ¢mhﬁed betarocydlyl Bnglﬂvmmg bQ HetepoatomRindependdntly or
(T),mR is h and R |sh o or an 0 ti group
Sef ected fr SREGHS Bom HiRG Xegshy kR pagnay oGkt 1, g
having 1-3 Me%%owﬂﬁﬂgﬂyﬁﬁg ' IRRlefbad 1rfdéaﬁldahttl§ 016 3ed RERIRRogenO"

sul fur. 17. The conpound”according to claim1 erein: R31s hydrogen 3-7
menber ed caoBpgopcbydulfor. an optional ly substituted group selected fromCl -

al i phatic, a 3-6 nenbered heterocyclic ring having 1-3 heteroatons

i ndependently selected from nitrogen, oxygen, or sulfur, or a 5-6 nenbered
aryl or hetero%ﬁhcrddﬁﬂ:iohﬁé{h%rém to a%@ﬁ9%%nm%ﬂ%gﬁé&éd’fr§ﬁ|ﬁeﬁﬁd from
ni trogen, oxygen, sul fur; and s - CHZ-

- NHC2- . pwgidyLlve pgampdioyld according to claim 17, wherein: Q is selected
from- C(O)Nl- -NR C02-, -OC(ONR -, -NRCO-, -S2NR -, or -NR S02-; and
each R is |ndependently selected froma G .4 ali phati c group, wherein: said

aliphatic groupy iy bl %lf:&ﬂd \ggw?laﬂﬁ1ﬁrwwraﬁealaregn@ehh@wflfamﬁﬂpvt ituted

with one additional group select rom hal ogen, -

-N(R) 2, -NRC(OR, -NRC(O N(R) 2, NRGJQZ -NRNRC(O)R - NRNRC( O N(R) 2,
-NRNRCO2R, -C(OC(OR -C(OCH2C(O R, R or -C(OR 160 02-Feb-2007
19. The conpound according to claim 8& erein. y is one or two; and RS is
Ar, wherein: Ar is a 3-6 nenbered hetignogyclyl
i ndependent ly selected from nitrogef;
substituted phenyl or 5-6

(RMbng having 1-2 het er oat oms
or sulfur, or an optionally

(T)mR1 QIRX
V'

or a pharmaceutically acceptable salt thereof.

22. The compound according to claim 21 having formula VI:

3
T
RU), j‘\H
R -1 5
EZA z (R )p
(J\@ .
1
MR ,?IJLRX
R|

or a pharmaceutically acceptable salt thereof,
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menbered heteroaryl ring having 1-4 heteroatons independently selected from
nitrogen, oxygen, or sulfur. 20. The conpound according to claim 15
wherein Ring B is selected fromphenyl, pyridyl, or pyrimdinyl. bTQ€07
conpound according to claim15, wherein said corrpound is of fornula E)?
R3(UN'NH 1 ZZ A (Rs)P (T)nR x OR VI or a pharmaceutically acceptable
salt thereof. 23. Thheompopuiadomapaodiaig 1t ehefedi ﬁﬂl@&oﬂ\ﬂﬁd’hﬂgs §Qed Bontlihe
R3(U) n' NH IE)Z uz A PZO (T)nmkll / N ~' Rx

phar maceut? AP CALEIPCEDbl e salt thereof. 161 02- Feb-2007 23. The conpound
according to claim1, wherein said conpgypd is selected fromthe follow ng

compounds: NH2 5@H NH NH N I~N NN Cl ROH O S l;zz o~ (V-4 and 24. A
conmposi ti onHepnpri sing a conpound acco gto either of clainms | or 15, and
a pharnma w@l |y acceptable carrier | uvant, or vehicle. 25. The

conposi tion ac/q\ordl ng to claim25, additio |y conprising a therapeutic
agent NTSN

1
7 | \~ 0 S
Cl N oH " N/
0 _A |
© (V'-4) and (v'-5).

24. A composition comprising a compound according to either of claims 1 or 15, and a

pharmaceutically acceptable carrier, adjuvant, or vehicle.

25. The composition according to claim 25, additionally comprising a therapeutic agent
selected from an anti-proliferative agent, an anti-inflammatory agent, an immunomodulatory
agent, a neurotrophic factor, an agent for treating cardiovascular disease, an agent for treating
liver disease, an anti-viral agent, an agent for treating blood disorders, an agent for treating

diabetes, or an agent for treating immunodeficiency disorders.

26. A method of inhibiting protein kinase activity in a biological sample comprising the
step of contacting said biological sample in vitro with:

a) a compound according to claim 1;

b) a compound according to claim 15; or

¢) a composition according to claim 24.

27. The method of claim 26, wherein said protein kinase is ERK2, AKT3, GSK3,
p70S6K, PDK 1, Aurora-2, ROCK, SRC, SYK, ZAP70, INK3, JAK3, TEC, LCK, FLT3, or
CDK2.

28. Use of a composition according to claim 24 in the manufacture of a medicament for
the treatment of a disease selected from: an inflammatory disease, an autoimmune disease, a
destructive bone disorder, a proliferative disorder, an infectious disease, a neurodegenerative

disease, allergy, reperfusion/ischemia in stroke, heart attack, angiogenic disorder, organ hypoxia,
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selected froman anti-proliferative agent, an anti-inflamuatory agent, an

i mmunonodul atory agent, a neurotrophic factor, an agent for treating

cardi ovascul ar di sease, an agent for treating |iver disease, an gpip.pvigpal
agent, an agent for treating blood disorders, an agent for treating

di abetes, or an agent for treating innmunodeficiency disorders. 26. A nethod
of i nhi bi vdsogaphypesilasik icanlie npeitsiphy, thronebibimivog] platels applegattIBF A Sdrddlidnhe
step of contacting.said_biological sanmple in vitro with: a) a conpound
accor di ngaSPWIQtF‘inﬁllﬁrO‘Bﬁla‘ém@%GmHm&%cor ding to claim15; or c¢) a
conposition according to claim24. 27. The nethod of claim 26, wherein said
protein kinase is ERK2, AKT3, GSK3, p70S6K, PDK1l, Aurora-2, ROCK, SRC, SYK,
ZAP70, JNK3, J2X3TheNkse actatingfh TRim A8, whidkin.saidllisddseisah inflamnposy dis@iie

accor di ng%?io e(:gllefai m 24 in the, manufacture of, a di canment for. _the_ treatnment
of a di se¥feElCdIUE Agide prrgreatiys, ¢ ?@&W@@%ﬂ@@% lerges praduhaespiragrs ease,
a destrugigﬁé@gspfgﬂgmgj sorder, a proliferative disorder, an infectious

di sease, a neurodegenerative disease, allergy, reperfusion/ischema in
stroke, heart attack, angiogenic disorder, organ hypoxia, 162 02-Feb-2007
vascul ar hyper ia, cardiac hypertro .. thropbi n-j nduced pl ate| et
aggregati on, o?d'gﬁ?‘;eo‘f'f’aiaf"?%ﬂmgé%ggép e@ﬂ‘%/fflpﬁaﬁr $6359 L SRREIIPIRE ISpaes. 29,
The use i 1 " L sakd:di i i tory
T L L U e e L S A

al | er gi essclaodeama) ¢thromws thyraitlisisy Gralies tdisess, sytonhimoone. gadfitisTiebetse aaotmndnag t 0
claim 28, wherein said di,sease i s an aughtgi ne di sease, elected from .

gl oner ul ¥ie fuemin, AURINITING nEREeRenta; ,O%Yéqﬂeelab HenY ‘éf@?tﬁés gaiggctive
scl er oder fRa bl O heAR LRl inhiifiple GBS, inflhBifARRY BULOHRRGIGARRE b,

di abet es, aut ol ne nmol ytic anem a, autol nmune neutropeni a,

t hr ombocyCrogheis diseasd, pportasseon@bfitvs shostdiseme.c active hepatitis, nyasthenia
gravis, nmultiple sclerosis, inflamatory bowel disease, ulcerative colitis,
Crohn's di sease, psoriasis, or graft vs. host disease. 31. The use according

to claim 28, "‘é‘ﬁrﬁ};é‘us%%'cé’orﬁfng%‘éﬁhhQsaw{?ér‘é’i'n'sfaﬁrcﬁ%éaél isQ p6RERITE IRFIE Lelel @M
acut e nyel ogenous Teukem a, chronic niel ogenous |eukenm'a, netastatic
nmel anonm, frofaposing:la@nownibykeantianahronip heyefogehausdeukdiia, Tintastiiie melawomki,ng t o
claim 28, wherein said di slealge [ 3.,2. neur odegenerative di sease selected from
Al zhei merKapesi § asemamymylHpls mxelomaease, amyotrophic lateral sclerosis,
Huntington's di sease, cerebral ischem a or neurodegenerative di sease caused
by traumatic injury,

32. The use according to claim 28, wherein said disease is a neurodegenerative disease

selected from Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis,
Huntington’s disease, cerebral ischemia or neurodegenerative disease caused by traumatic injury,

stroke, glutamate neurotoxicity or hypoxia.

33. The use according to claim 28, wherein said disease is ischemia/reperfusion in stroke
or myocardial ischemia, renal ischemia, heart attacks, organ hypoxia or thrombin-induced

platelet aggregation.

34. The use according to claim 28, wherein said disease is a condition associated with T-

cell activation or pathologic immune responses.

35. The use according to claim 28, wherein said disease is an angiogenic disorder

selected from solid tumors, ocular neovasculization, or infantile haemangiomas.
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stroke, glutamate neurotoxicity or hypoxia. 33. The use according to claim
28, wherein said disease is ischem a/reperfusion in stroke or mnyocardi al
ischem a, renal ischenmia, heart attacks, organ hypoxia or thronbi 2iFedoed
pl atel et aggregation. 34. The use according to claim28, wherein said

di sease is a condition associated with T- cell activation or pathol ogic

i mune r espons¥s. Tigouse Theordivg tackaon @8 nghereinshidl diseas: iswhenwimnsiae disdissease i s
an angi ogei[éi C dliésorgeir ﬁxeﬂ.ect (Ied fromsolid tunors, ocul ar neovasculi zati on,
or i nf ant 1SN g anbritis, o5 Igkerald, 5007 36. The use according to cl ai m
28, wherein said disease is an autoi nmune di sease, allergy, rheumatoid
arthritis, or leukem a. 37. The use according to claim28, wherein said

di sease i s an %i-1 Biajise ageordipgdo rlaimyBevherpisispidudisepse isaontailergic ersyparh,

transpl a rejechi.on ¢ af ersus host di sease,. rheumatoi.d arfhriti.s,
ot § ophigerERapR eafidhy bR R AR ET BB PRI CFeasf b iR

| ateral sghigftRsafiyottdphlcIhterdl 8blkR¥isamuRipld IREAFamIGal aﬂ}@u‘d?ﬁic a6l $bldrgsis O
claim 28, wherein said nedi canent conprises an additional her apeuti ¢ agent
sel ect ed (HAdM)alsukarein, grrlymiphewat i ve agent, an anti-inflammatory agent, an

i mmunonodul atory agent, a neurotrophic factor, an agent for treating

cardi ovascul ar di sease, an agent for treating |liver disease, an anti-viral
agent, an agenss.f Dhe dise@8édrithghd eRtn IBSRh&EISaiddedERNdnt cbBpritds@@taddfional
di abetes, or an agent for treating i munodeficiency disorders, wherein said
addi t i onatherapewtipaseni sslegtpdrfrom gn apippopiferative 4gent, ahendiisilammatory agent,@vat ed.

redi canen i@ Raror R oy aRe e f REGH Beotif (ol M el P R AT PRR R Bhedle, an
| eukem a, adeyif ol @eBting IRkt A¥eas! AEuti-PlaldgeRaNEAlent il @ChRth PIbOAUREIRR, abigAs!t

gastric, ovarian, cervical, Iung}, central nervous system (CNS), renal,
pr ost at e, [ositrgeldng diakatespaman agent ©r ticating iprmunodeficiangyedisprders whareingaid The use

accordi ng .clalm 39, .wherein said di.sease.is | ano or a cancer selected
from br eag‘{ﬁtl%ﬁg}?@pﬁn%ﬁgf@5?P%°Prlﬁtf.tgﬁlﬁ%%ﬁg%seraggglgﬂlfﬁgﬁe "to claim 39,
wherein said disease is a cancer selected from prostate, ovarian, or

pancreatic. 42. The use according to claim39, wherein said disease is an
aut oi mmune di s&as¥se efrp canpdsiianeacenrdingite elatra 24an therraifacturgjof e mepgicamgnt for

psychi atrj,c di sorder, .di abetes n_angk ogeni disordepr, taug h
et ol og! BRI  4ERARSHER e FopT BHIAERE SorgpRebaihomey AR Mont 2o,
bal dness, cficetseleafedi fRIMESIoh Wresht, SRBGIC; ovhdian, Ideficts Suag cehethl@riods §ywém 39,

wherein sai d di sease disorder or condition is selected
(CNS), renal, prostate, bladder, or pancreatic, in a patient in need thereof.

40. The use according to claim 39, wherein said disease is melanoma or a cancer selected

from breast, colon, or pancreatic.

41. The use according to claim 39, wherein said disease is a cancer selected from

prostate, ovarian, or pancreatic.

42. The use according to claim 39, wherein said disease is an autoimmune disease, an
inflammatory disease, a metabolic disorder, a psychiatric disorder, diabetes, an angiogenic
disorder, tanopothy, a neurological or neurodegenerative disorder, a spinal cord injury,

glaucoma, baldness, or a cardiovascular disease.

43. The use according to claim 39, wherein said disease disorder or condition is selected
from allergy, asthma, diabetes, Alzheimer’s disease, Huntington’s disease, Parkinson’s disease,

AIDS-associated dementia, amyotrophic lateral sclerosis (ALS, Lou Gehrig’s disease), multiple
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fromallergy, asthma, diabetes, Al zheiner's disease, Huntington's disease,
Par ki nson' s di sease, AlDS-associated denentia, anyotrophic |ateral
sclerosis (ALS, Lou Gehrig' s disease), multiple 164 02-Feb-2007 03FeB2087S
(M5), an injury due to head trauma, schizophrenia, anxiety, bipolar

di sorder, tauopothy, a spinal cord or peripheral nerve injury, myocardi al
infarcti cmlermsziasr(MS)mmhjw dug pe headapduyna, sc@iimphmmta, amtitiynbipolar dsbi‘dei' ttawlipsthlygier
(ADD), depres a sl £e di sorder, rep on/i schem a, r oke,

g1 bient LTS G PegPhasEl s e 1y P 4] SRR 0Br GGy Bt VPRSP e ei

said dis ,

i sease | LR, FIeBR dofict dOReHGEBE U, hIch Aty repfeRlsalinie ., |
sai d di sedroke,ian angiogemioldisgidsa ordaldnessur odegener ati ve di sorder. 47. Use of a
conposition according to claim24 in the manufacture of a nedi canent for
decreasing spermnotility in a male patient. 48. Use of a conposition
according o dgimedle hivoklify ORI WiRngh sdmdb&ATEALEd or  the treat ment
of tuberous sclerosis in a p%\tl ent in need t ereo Use of a conposition
according to claim24 in the manufacture of a nedi carrent for the treatnent

of asthma or r tis in ati ent edth reof 50. .Use of .a conposition
according to ‘ij CHC iaﬁ:qrqlfg ﬁ&%é?w Tgp S%L‘ Ase %heFIB?rQS 4i%F83¢- 1 eat ment
of diabetes in a patient in need thereof. 51. Use of a conposition according
to claim24 in the manufacture of a nedicanment for the treatnent of

hypert ensi on, 4ndiheaise acdoeding s« tleinn 43 syhapein setlidicepstibyg neurodogicd bent i n need
thereof. 52. Use of conposition according to claim24 in the manufacture
of a mediEHRS geqeéar“vte%ésof#%at ment of hypercal cenia, osteoporosis,
osteoarthritis, synptomatic treatnment of bone netastasis, or rheunmatoid
arthritis, in a patient in need thereof. 53. Use of a conposition according
to claim24 i M7 Hdsendudoarpositien atcoading ¢ claimedd id the manfmnoe nfa glejicagent for
synthesis_in a patient in need thereof. 165 02-Feb-2007 54. Use of a
conposi t | FreI8Rs FRRIAgNPRliy 1B A MAe PIENLhe nanufacture of a nedi cament for

| owering blood | evels of glucose in a patient in need thereof. 55. Use of a
conposi tion according to claim24 in the manufacture of a medicanent for

i nhi biting thed§ridstusta compokitioupecqudiag pdclainh 34 adthfaman;ufwtme of & medicpmentdt i n
need t her eof e, of a(i nposi tion accoréi to claim24 in the

manuf act uﬂ’étﬁﬁu@nh@hﬁﬁ’éﬁc TO¥LS 1 $patsht indlge effﬂfosphor yl ati on of p-catenin
in a patient in need thereof.

49. Use of a composition according to claim 24 in the manufacture of a medicament for

the treatment of asthma or rhinitis in a patient in need thereof.

50. Use of a composition according to claim 24 in the manufacture of a medicament for

the treatment of diabetes in a patient in need thereof.

51. Use of a composition according to claim 24 in the manufacture of a medicament for

the treatment of hypertension, angina, arteriosclerosis, or retinopathy in a patient in need thereof.

52. Use of a composition according to claim 24 in the manufacture of a medicament for
the treatment of hypercalcemia, osteoporosis, osteoarthritis, symptomatic treatment of bone

metastasis, or theumatoid arthritis, in a patient in need thereof.

53. Use of a composition according to claim 24 in the manufacture of a medicament for

enhancing glycogen synthesis in a patient in need thereof.

165



57. A conposition for coating an inpl atable device conprising a conpound
according to claiml and a carrier suitable for coating said inplantable
device. 58. An inplantable device coated with a conposition accor ¢gbigpl@o7
claim57. 166

54. Use of a composition according to claim 24 in the manufacture of a medicament for

lowering blood levels of glucose in a patient in need thereof.

55. Use of a composition according to claim 24 in the manufacture of a medicament for

inhibiting the production of hyperphosphorylated Tau protein in a patient in need thereof.

56. Use of a composition according to claim 24 in the manufacture of a medicament for

inhibiting the phosphorylation of B-catenin in a patient in need thereof.

57. A composition for coating an implatable device comprising a compound according to

claim 1 and a carrier suitable for coating said implantable device.

58. Animplantable device coated with a composition according to claim 57.
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