~5JUL2006 | NDAZOLE COVPOUNDS USEFUL AS PROTEI N KI NASE | NHI Bl TORS CROSS
REFERENCE TO RELATED APPLI CATI ONS This application clains priority to United
St ates Provisional Patent Application 60/351,597 filed January 25, 2002,
the contents of which are incorporated herein by reference. FIELD OF THE

| NVENTI ON The present invention is in the field of nedicinal chenlstryJ@pgms
relates to conpounds that are protein kinase inhibitors, conposrtrons
cont ai ni ng such conmpounds and nethods of use. More partrcularly, t he
conmpounds are inhibitors of AKT, PKA, PDK1l, p70S6K, and ROCK ki nases and
are useful for treating diseases, such as cancer. BACKGROUND OF THE

| NVENTI ON [ 0001] The search for new therapeutic agents has been greatly
aided in recent years b better under st anding of the structure of enzynes
and ot her bi onpENBAZOLEGONE QUNBIS J{SEFUL; AP PROTEINJCINASE BHIIBIROBS ant ¢l ass
of enzynmes that has been the subj ect of extensive study is the protein

ki nases. [0002] Protein kinases nediate intracellular signal transduction.

They do this by eff ecmwﬁﬁﬂo REBATEBrAPRIJOATTIONS eosi de
tri phosphate to rotein t or at hway.
' Tlhgr esgr e a nun‘gr«]é'{é F‘f?itlﬂ %%F%“H?FQ gttﬂ?sgéfﬁﬁlsm @FP“&%P?’Ié 8811& ar and

ot her sti W|60/3S&§9Eﬁkd\ﬂaﬁll£jr ¥, QDOEQhé ¢tnBints' F FRAGISLS idcOrpofatdd herdlgbgle the
cell. Exanpl es of such stinuli include environmental and chemical stress

signal s (e.defre8&mot i ¢ shock, heat shock, ultraviolet radiation, bacterial
endot oxi n, H202), cytokines (e.g. interleukin-1 (IL-1) and tunor necrosis
factor cc (TNF-oc)), and growth factors (e.g. granul ocyte

macr ophage- col ony-sti mul ati ng fHEELDE OF CHEISH) :Ma fibroblast growh factor
(FGF). An extrac re c responses
related to cell %lheﬁt&%%ﬁ‘tﬁeg‘?% nn%é-%ﬁ gcfér# e mg rtelageﬁ%%f hor nones,
activati on @bmpbuirmis sieat bfetprotein§ ks irhibitorss ecbxﬁpomimhs a@rttaming sgéhmmunds

netabollsnt cont r ol in sy thesis and re ii,0 cycle. 5
JUL 2065 | GOBSHRAAG! o SSE SR anlE dbtsommet s A i BHOR A T o
responses t rpmgter;#@tsdw aRfl ROV kit 8 9fd A8 dbedheer @yﬁﬁg&seaaaﬁacrﬂmeﬁ&@s

i ncl ude aut oi mune di seases, inflamuatory di seases, neurol ogi cal and

neur odegener ati ve di seases, cancer, cardiovascul ar di seases, allergies and
asthma, Al zheiner's d'Seaselﬂﬁcﬁékggg@;tﬁ#ﬂ@%ﬂw@ﬁﬁqﬁﬁﬁs Accordingly, t here
has been a substantial eff o find protein kinase
i nhi bitors tHeA1]ar é’hesdaadtﬁovae\aﬂlerdpemtmamts hasiyemgmaﬂﬁanih@m 1ecag1tey¢va$b3been to

ar o noner abtE e gRaRErRe e oL 8 Svale oFPlestit Sl BhS ST R R o

responses, nageisieat] Oae imphitdat Eladsf BRYnles deht ha beonvipisabiesti of exeadivct s.

[ 00041 AKT (also known as. PKB or Rac-PK'beta), a serine/threonine protein
ki nase, S dy is the protein kinases. :

HAlB

[0602} Protein kinases mediate intracellular signal transduction. They do this by
effecting a phosphoryl transfer from a nucleoside triphosphate to a protein acceptor that is
involved in a signaling pathway. ‘There are a number of kinases and pathways through
which extracellular and other stilrétuli cause a variety of cellular responses to occur inside
the cell. Examples of such sttmuh include environmental and chemical stress signals (e.g.
osmotic shock, heat shock, ultraviolet radiation, bacterial endotoxin, H20,), cytokines
(e.g. interleukin-1 (JL-1) and tumt)r necrosis factor oo (TNF-ot)), and growth factors (e.g.
granulocyte macrophage—colony—eﬁmulatiné factor (GM-CSF), and fibroblast growth
factor (FGF). An extracellular stimulus may effect one or more cellular responses related

to cell growth, migration, differer:;tiation, secretion of hormories, activation of

transcription factors, muscle conttaction, glucose metabolism, control of protein synthesis

and regulation of cell cycle.



|
has been shown to be overexpressed in several types of cancer and is a

medi ator of normal cell functions [(Khwaja, A, Nature, 401, pp.
33-34,1999); (Yuan, Z.Q, et al., Oncogene, 19, pp. 2324-2330, 2000);
(Nan-dkawa, K., et al., J Neurosci., 20, pp. 2875- 2886, 2000)]. A 5JUL 2006
conprises an N—term' nal pl eckstrin honol ogy (PH) domain, a kinase

and a Gtermnal "tail" region. Three isoforns of human AXT ki nase (AKT 1
-2 and -3)[0083k bMeny disgnses arelassociated W[ttb@hmrglal Q]e;ll@'lar radponses Xgeeredbnd. Sci .

USA, 89, 1 rodhe Chein. 274,
pp. 9133- 8Egré’?elgg@@%%né%%g%@msdﬁﬁ%ﬁg Céucﬁ aB %%as?asﬁsés :/\,hl ch are
synt hesi zedldﬁ!ﬁmpim-pkiﬁ‘easds/,Ineunomgidabdmd&leuiddameraﬁ%&@aswpmwi| mul at i on by
Tt ST SRR RO T
Cel | . Biol, dl%gaseso%ccgagt@ﬂ:ggﬁ(iﬂée hdsheén as&ﬂﬂ%’ﬂﬂ%ﬂ iBmfddicima® LR Sry t%ﬁd Pp.

628- 630, 1997)]. Lipid i'nding to the PH domai n pronotes translocation of
AKT to the piotimkinasesniibitors that arcfoffet vietas thesapphiisasietiisy Beathabengbasbrsn fier

PH- domai n-c Q 1 at_Thr Thr 309 Thr 305
for tile AKﬁR&EIIO or m%ﬁ@'bq ra%?g&(rﬁggs% t1veg1[anner §%58‘%?83 %Qg%m]m%ﬂ%

unknown, Ki pssin kifiages thak arednvodvedtiba vadfimg ph@dllyllaatespmsesf noibe¢ldotizve Ser474 or
Ser472 in the,. C—term{f}g{ tails gg@ -2 and -3 respectively, in order
to yield a ’f 1OrsARRY pag onganicd § e"tf 0005] Once localized to the
menbrane, ADOAIRJi AKTIaRE S ad RIS b RASPRILEA), rh s’eﬂﬁe/tlﬁ&’nine g&bﬂ%ﬁa@e t he

met abolic effects of insulin (Calera, MR et alL, J. ,

7201- 7204, h®dwen shavintebe onergkpressed @rsemrﬁlemqwfam;ﬁmndps @mcﬂ@tcmof on, prot ein

synt hesi san "’ 8,
pp. 55-62, 1@@5%8%@%;@ ; %‘%ﬂt?@"?&"&b IEP}E?Pe%Z??Q)‘r gg? ZPfeedn aﬁpear in
bot h i nj ur yOanegede, 48app., 2324@330;&1100),@@11@% KobtealhéNagroisei., 20npps2873he first

car of nomas Sl SO0 ART AR eBres AR el lckstip Womolom PrY O 3801 cases

(Cheng, J. QdoBhin@hd a CReffinalNagil" régi&d Ti26d isofdrrds &hurﬁ’@l ARP kiRgSHBPOL {12 1992) .

It has also been found to be overexpressed in _12% of pancreatic cancers

(Cheng, | det?’)hil“’e beeppegpertedsgifar [ehens, 5 Prep dap, AC%SC‘pHSASQ%BP 61
1996 It 57 S t A 1 ovari an
car CI) nomas an ??a?? (?rr%fb%gkgt%?%lnq 10?}94@ gg@él???ﬁ@ ?@ ugfr{%pliiln 50% of

undi f f er ent demaid bmsﬂnﬁtp’r@ﬁ;lﬁfm@gE@ea, mglmﬂnhm SyAmésmbmmemdylasml&t ed with
t umour aggr essi Vv, S. (Be et 0- 285,
1995 | 600braaREiQ bR A ey fopfteniitush A SRR el ol o0
shown to r ggm[}m, ﬁe:]mfgmmh f&korf(NG‘uFD amfuasumclﬂmcgrmthefaagg&Gﬁal) aalik stal.,gene
transcripti [ at i rentjation uct i

secretion, er% “’éc &@5&6%1@ 1%%[‘&SQ ﬁ%g’lﬂpr 8@# %%gebe

S.J. Sem n. 16#nL 1 ﬂuﬁeﬁdmg f thoPH d%ﬁéna%moé%éﬂsloda{f&n of KT t BlepRERAI C

hol oenzyme, which cont ains two catal ytic subunits bound to a honmp- dineric
regul at ory Swblrmne apdfactitateephosprylatonyy another BHtdamais-eontyiping prafdiy.  On

binding of yinaces, PDK1 at Thr308, Thr309, and Thr305 for the AKT isoforms 1, 2 and 3,
respectively. A second, as of yet ﬁnknown, kinase is required for the phosphorylation of
Ser473, Ser474 or Ser472 in the Cg‘—temninal tails of AKT-1, -2 and -3 respectively, in
ofde: to yield a fully activated AKT enzyme.
[0005:] Once localized to the niembrane, AKT mediates several functions within the
cell i‘ncludiilg the metabolic effectjs of insulin (Calera, M.R. et al., J. Biol. Chem., 273, pp.
7201-7204, 1998), induction of di;“fferentiation and/or proliferation, protein synthesisans
stress responses (Alessi, D.R. et ail., Curr. Opin. Genet. Dev., 8, pp. 55-62, 1998).
[0006] Manifestations of altered AKT regulation appear in both injury and disease, the
most important role being in cancer. The first account of AKT was in association with
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CAMP (enzyme activation), the catalytic subunits dissociate fromthe

regul atory subunits to yield the active serine/threonine kinase (MKnight,
GS. et al., Recent Prog. Horm Res., 44, pp. 307,1988). Three isofornms of
the catalytic subunit (C-a, GO and C,y have been reported to date {BeBlhellf

S.J. et al., | BWChem, 267, pp. 25505- 25512, 1992) wth the Ca subunit
bei ng the nost extensively studied, primarily because of its el evated
expression in primary and netastatic nmelanomas (Becker, D. et al., Oncogene,

5, pp. 113Bmangoelian qugciternas whire expsession of Kibeles fanrd totie aaglified in/19% die C a
subuni t i nv& es (aﬁengdl ﬁegt alaﬁ;ad bﬁgzl %c’ad.%z Ae%9 hag@%g@é@éﬁg?gt lvity by

targeting regu at'ory |sense o gdnu i on.
[ 0008] Rho- mmelbeéreﬂmﬁ@tdlﬁbv@mx reﬁsa;ﬂm 2% lof p@fefealibeXatprs (Chdtigz BIQ et 4., et

al ., EMDO 89 1996 erl ne/ t hr eoni ne ki nase
that activ @F’g’ A§ﬁ‘él 8‘%5% PR é&f‘ih%?:éghé%‘” SRt A thpt K

nuner ous di ]
Hypor tens. I% §g§§v2%r eﬁﬁﬂAc%‘réﬂ ﬂg%g%?%%gﬁﬁ 'C%lﬂ[)ﬁl%"bl{fﬁ%l%ﬁﬂﬁtﬁcmon ong{T was | .

389, pp. 99@p@®arlly frepeit]in S6feaf uindifierpti ftadibymiours, fu@restaigalat AKT may alsbbe Nat ur e
Medi ci ne, 2.2 I chem
Bi ophys. Res S&%;edl%ﬁﬁ M&%Eg‘g%‘ SS“%HQS g@%ﬂﬁ@ Zﬁ%gc ‘ﬁlt %E?%?eé’gehgg 2’[’8I0 ? r§ g’( Bito,

H et al., 199uron, 26, pp. 431- 441 2000), netastasis [(Takal nura, M . et
Hepat ol ogy,

| ., Hepat 577-581, 2001 Gend T.
op. " 1027 108807110354 Ui ke cAMS depeigst b kiopdsd Faneci o Ry est |
Opht hal mol , rebtilh. ma%‘}'wtal ﬁllactld?@ 1ncg.f2%% %X%Q&flﬁohsﬂnnécln@@ﬁch Bftod,! shi zuka, T,

et al., J. |mmunol , 200 1 arteriosclerosis
( Smi mokawa, prefifezation, dmffpr@ntlasmt @prodtmtw@rfwuvwccre@m neuronal activify, me@®IY, 2358,

2000), i t 9- 5757,
2001) , re%ﬁél iRy ?@e’%ﬁ%’l“'{";ﬂ“’%"t‘%’sf SQ’%&" Eél @R 285%4 L 1. 1? . 1999) ,
ast hma ( Yoshlalte;ﬁ@temlh.oloeﬁzbhne.] whidBe®piains t@ebitalﬁwbd:.sﬁunits bouﬁﬂ to phomo-
e B B 458 G S B AR, o
are menber scfpt( B@L i $44fdn), ki datay %mEfsuMIﬁﬁs@isﬁodﬂté'ﬁ'Sﬁﬁhé fb%iﬂa(b?ﬂ&lb%hﬁs of ,

anongst ot hers, and NMBK. The p70S6 ki nases catalyze th osphoryl ation
and subseq ut@rwelééhq aghive waine/threoning kipase gMaKnighty Geb- et als@eced qu been

i nplicated t e I f

componant s K- 400 A87H0RK), oitee WilolbEt B8 LATR BRHKC 6OE S Ol

ol i go\%ri hm"ﬁbeﬂe%ﬁdﬁadto ddte (Beebe, . btramschprC%aﬂaEGS,t@ 255(15;25512t1@92)ed as

TOP t t t

transl alt Fon’%(f hﬁeé g’ﬂ)‘l“%\‘?"é% &’e “g’iésé{t]cnlé%ely Soﬂdéf'gﬁlr Ie”:'ﬂg}@iﬂé( gc"%é‘%’ g‘nﬁe%tlevaf\%l Bi ol .
65, pp 101 ssmﬁ@[@éﬂm?&?aﬁdﬁ%s&% g&gro : #&%PBO&A 2bhpehsS 55pd. MUl ated in

response to vari et or nones an ctors primarily Via the P13K
pat hway ( Cot¥33; 1999).J To dateadirategieBitmmbdutate Bicogstiyity ofbe C-@anbnit invode&, the p

act's o’ i nhPHGaE SpHGRiSR HEErUR ol RbA R (Y dpeng repnarsty el TG ™ ¢

antisense oligonucleotides expression.

[0008] Rho-associated coiled-coil forming kinase (ROCK) (Ishizaki, T. et al., EMBO
J., 15, pp. 1885-1893, 1996) is a 160 kDa serine/threonine kinase that activates the small
G-protein RhoA. ROCK has been implicated in numerous diseases including
hypertension [(Chitaley, et al., Curr. Hypertens. Rep. 2001 Apr., 3(2), pp.139-144);
(Uehata, M. et al., Nature, 389, pp. 990-994, 1997)], erectile dysfunction (Chitaley, K. et
al., Nature Medicine, 7, pp. 119-122, 2001), angiogenesis (Uchida, S. et al., Biochem.
Biophys. Res. Conunun., 269 (2) , pp. 633-40, 2000), neuroregeneration (Bito, H. et al.,
Neuron, 26, pp. 431-441, 2000), metastasis [(Takamura, M. et al., Hepatology, 33, pp.
577-581, 2001); (Genda, T. et al., Hepatology, 30, pp. 1027-1036, 1999)], glaucoma
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synthesis, specifically as a result of a down-regul ation of translation of
these nRNA' s encodi ng ribosomal | proteins (Kuo, C.J. et al., Nature, 358,
pp 70-73, 1992). [00111 In vitro PDK1l catal yses the phosphoryl ation ffj JUL 2006
Thr252 in the activation | oop of |the p70 catal ytic domain, which is

i ndi spensable for p70 activity (Alessi, DR, Carr. BioL, 8, pp 69-81,
1998). The use of rapanycin and gene del etion studies of dp70S6K from
Drosophi | a 4Rep,gvadsdrvest Opfthabnmde ihé&‘é 42,tppb1 929:350 20019, ipBammation ol e p70

plays in r and r a7 r l I ng. 12] The
3- phosphoi ngﬁpJ[Zﬁlggélrd%pag\r,r\%e umr’jgt o1 'n P .%%%2&1‘?? 1‘3:{%10%1{}?8%15 key role in
regul ating t(Smimakaivaj dtyl. ,Qirra-ta}uh@b Tovorsd. Wa&eﬂld:le,llangp ng51-9358330@®C subf amly

f t Ki (A Bi
2005 " Thos EMAPTRECRen (A eial T, 1101 SER B, D00 DR as AT,
P70 ri bosonﬁseaﬁélt%bﬂﬁsmksﬁéﬁ) éaﬁgurilfsﬁ 1199, 199%) Althma PY R8s, B, Sxbgel | Biol.

2001, 26, p g ri bosonal Ki nase Frodin, M et al.
EMBO J. Repy-pr ng:Malz B4, 2‘2@9091 01200, 1989 eardidc bypensophygKnwahaatK.eat ed i n
response to.{n n and as a consequence of attachnent of
-4 5 JuL 20 ﬁ#ﬁ B%tﬁl’?s?gg\,%ﬂj@ ?%ﬁc | lular matrix (integrin signaling).
Once act i vatfe@d9j heTke sibasyriab proedi '&eﬁrﬁ?@Séﬁ—VmM minbmb&@ ofﬂETKGChlyb-
phosphoryl atl regul atory proteins that )

control | ing ?)"P’g%%éég rglﬂ&rfe%@a@%ﬂlsféefwasﬂ OBHEWHB% éﬁ eFFé -g%%and

gl ucose reg lkhﬂ%és%ﬁta.k&bﬁi@ﬂﬂbspﬂ&lzﬁﬁ o%tanélsubseq]uen%lr_rkratﬁﬁ' of thelribsomRl préRd3- 2910,
2001), (Law or MBO J. . 3728-3738, 2002)]. PDKl is a
556 anino adbdwhishbasshesn implidatedrin t@n#atmal @mtesugaﬂpmofcmﬁﬁm cadinig dor the
C-term nal [ P mai n, which activates its substrates
by phosphoryF ?ﬁé&tﬁé’g@ iﬁ&)s{%t{s? {aaa gi r acti vation |oop (Bel ham C. et
al ., Curr. B0GH0] , TBesemRNRS orRtif nbEQSiJ)yrmMmytrMatthemértm&'1pmnailstaﬂi ng

Pt S 5505k S e B St PRl B B 0

over - expr essﬂaﬁﬂamfnalleeélt(%mrévﬁysrgw rNusz@A@ua&sWHaiJr,ﬁsJﬁ; 10Exggr t
Qpin., Ther. Target 3-113, 002) Brggnard J., et al., Cancer

Res. 61, pp 20@@86’7@§§K dzw@ysrtsﬁ ﬁmrorrlarwndr stimppted Fxresponst tor YasEtYREChani sm
to treat ca ﬁ%’& ative human
cancer cell oﬁxﬁr\?@?%@%ﬂﬁa& %} tl?éhlﬁse o‘%ﬂ@kjnIﬂl m@%’t(?gggﬁgljrée%?ed agai nst
PDK1. The r dXedhennBiopkor Bes €oinmup[IR8, Ippo?i?@ﬂ%l B9d), svllieomaybeainderdthet i on i n
cellular prog er at d.surviva al,. .10, pp.
Tas0- 1402 smton R B ek Fapatiin el oyt e Sb By HE LR et 0o 2P
PDKI  of f er s syathesixg sgecificalty as 4 feult Syn-@gulatié @f&tdnﬂ&hcbxﬁcﬁfQBéseﬁﬂRNAancer

chenot herapy. [00131 The diverse ran f _canc r ceI e pes has been
attributed FchdI‘ngrﬂ??éﬂ‘?“F]égP o &1 ?ﬁ%ﬁ N“F”(‘B’ %P ’gégg%r al alterations

in cell phy3p@¥199Yin Wb PTS &ty RH 8 phbspheFyPifoh o§'I‘Eﬂ§thﬂ‘ﬂhe aBi¥ABibR Tbopfof
apoptosis, insensitivity to growh-i nh| bitory signali ng\@ limtless

replicati ve thopratalytic dompin which iningispensalels for p78 peridiydddpssi, BvsCor- | eadi ng
to netasta zgl %"ﬁg?&@ﬂ 19@8). ef’he%e of I(;ﬁélhycn}% geBQ delét]on7&ud1gso&%‘70§)éi<l s a

critical nedrat’
from Drosophila and p70S6K1 frgm mouse have established the central role p70 plays in

[=1

both cell growth and proliferation|signaling,

[0012] The 3-phosphoinositide-dependent protein kinase-1 (PDK1) plays a key role in
regulating the activity of a number of kinases belonging to the AGC subfamily of protein
kinases (Alessi, D. et al., Biochem. Soc. Trans, 29, pp. 1, 2001). These include isoforms
of protein kinase B (PKB, also known as AKT), p70 ribosomal S6 kinase (S6K) (Avruch,
J. et al., prog. Mol. Subcell, Biol., 2001, 26, pp. 115, 2001), and p90 ribosomal S6 kinase
(Frodin, M. et al., EMBO J., 19, pp. 2924-2934, 2000). PDK1 mediated signaling is
activated in response to insulin and growth factors and as a consequence of attachment of
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|
the P13K signalling pathway, which regulates a multitude of cellular
function including growth, proliferation and survival. Consequently
i nhibition of this pathway could affect four or nore of the six def%si.@g& 06
requi renents for cancer progression, as such it is anticipated .that”
inhibitor wwll have an effect on the growh of a very wide range of human
cancers. [0014] Specifically, increased |evels of P13K pathway activity has
been di rectihy celhwsthe exitagellndirt hattik intbgrie bigpating). Oficesactivarbetheaf enaymmen caners,

Chenot nor apPELy R A a e gabSieat oy Phivebpaiatoh Eed Peéﬁﬁ?qﬁr?fﬁ At

attributed ﬁlq;o&aﬁt%leesoﬁou@/ 1633685 Sudh & ol kingivilE G RAB Sffolifefitiol khy  Of
negati ve pat hway ul ators such as thecphos phat ase P'IJ N, actlvatl ng -5 2050
JUL 2006 nghl@RSPm agpn [ apiqryM.peat Alaly Celd oot al b4, 905 2R03-204 0r01).and

over expr ess e | es

I ncl udg g'%’k(?(gllwconas E%r%(g;jsfwggl on, V%é%dédﬁ ﬂAdP%Z&clESQE;jg@WEESQ,
liver, rrela tein, mmeunll*mammﬂ]cztt ¢ domypn asd aCeternsial gievistrih hprol eng,
D.H et al. 1mCanc Res. ) > géggn o1 é?S 599%%5 k&RB? o1 %%1 dt}f(gl]-al ;
Cancer Res Omatg, W E)tbac“é@'g%l 3 Q‘@‘g‘i OE EYigting; as%ﬁ a4 qﬂr"’&@"“‘%&t .
Acad. Sci. [3p BihandStet a3 G4+ Bz&ﬁ?ﬁ,)pp R@S—RQG 1@@91)06Man mdian@B9, 1995),
(Gaff, J.R, pert Opin ‘Ther. Tar gets, 103- 113, 2002), Am |

Pat hol . , 1B9udipg proma arh§S Gl jhavg @e@&ﬁd PAHﬁl @lg@q&@g Pythwas finchisn epsw&maway
function thg ﬁﬁd% u&&,@iﬂﬂ#‘g%ﬁg&@@@%@m shaﬁgé‘if*@]@%%b%m{‘&vep ds}f oft Udi es

and smal | ecule 1n pat een denonstrated to
rever se nangerain kebreeg:datomprpﬂematﬁ@ﬂg RnExpertr@pz@sﬁm ergds,ésphd@é-l 13] so

i abi 1ty R 3R b i Con el ot MR eReond: TabaBorh BBy 7ol 0y

cel | |ines, ay pitasiaNinedfnishero tfeeidaﬁwwma;ﬁsﬁnafedwmmﬁaéudﬁo&(am J. Q et
al., Proc. Nat|. Acad. Sci. GEEP 3636- 3641, 1996) Ngop asi a
278, 2001) ] , NeEaHY pomagRear gell hme MG) Wﬁ%ﬁ!&@?ﬂ%@&lg@@@ egigds- 3997 1200

1 Neopl Ca
RZas Op ash %.mst ﬁDKRP5’[’5%2&1:1&%8%ér]sase‘ﬁifﬁlgis{?grol&h'ﬁ’é{@ﬁ%@to dre&&cn)%]h b eagfer

(Mol ’ Canceqlluiﬂngrohfergtlorp@d Sﬁwﬂéﬂm@ P,@balg rCuF’l( lﬁefdp,ll&spn 14301 W 2000,

cervi cal - ( Noapeasnly o deyghos A il Syl oPPDICERRE, RABARL o))

4795, 2001) trézﬂ:inam,amat&hcueetaagetfo}caﬁ:eﬂbhenﬁmpy 276, pp. 38361- 38369,

2001), (Ch 6073- 6083, 200 d b
(gl ém gstgfbé@% ('bﬁfhﬁefs 3 %nceI&HE&OE'PS?haS g 4 “%@f% ne144r2al 2000)]

[00161 ACCOﬁth@&taYionbh&feQ’oH&vﬁg kiRkscABA AR SRVE baPphyRtifisk sdibsFficidiel, PKA,
PDKI, p70S6K, and ROCK protein kinases that are useful in treating various

di seases or in grovth signaling.eyaven of apapiRpis.Hossrativibiia srepikiinhibitorgsignalipl  ROCK

avai I abl o 1 EPRERLIEBL AN ol Alnkiafhel BEAGHEGE ol ERAEBNEPORAERA ) o

metastasis (Hanahan, D et al., Cell, 100, pp. 57-70, 2000). 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
anticipated that a PDK1 inhibitor will have an effect on the growth of a very wide range
of human cancers. :
[0014] Specifically, increased levels of PI3K pathway activity has been directly
associated with the development of a number of human caners, progression to an
aggressive refractory state (acquired resistance to chemotherapies) and poor prognosis.
This increased activity has been attributed to a series of key events including decreased
activity of negative pathway regulators such as the phosphatase PTEN, activating
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[0017] It has now been found that conpounds of this invention, and
pharmaceutically acceptable conpositions thereof, are effective as )
i nhi bitors of AKT, PKA, PDKI, p70S6K, and ROCK protein kinases. Thede JUL 2006
conmpounds have the formula 1: -6 2 5 JUL "06 HNVL 2 N, ~~V 0 "Vs~N )~W
Ri H or a pharmaceutically acceptable salt thereof, wherein V', V2V, R,
and R2 are as deflged pbel ow. [001 Th e conpo nds and, pharmaceutical ly

accept abl e SBAL9ES £1 RA% drve paghsy ey 5 Ras, gp E’Y%%FEHr?FémBrOfF%‘QB‘éWPﬁg t he
severity of oﬁth\’ﬁ%&ﬂl%y i9d1r flicRas émsexahﬂiﬁéstiﬁﬂdm Blalr(plbmas)dbre Ak, d:%ro% fugh as

asthma, inflamatory” di sease, proliferative disorders, and neur ol ogi cal
di sorders. BESGRKFKIlGY, tungﬂmumﬁlmmar{aoﬁpmyrewvepms@seemmmméhmmn

R or NISRERRHCGR: CORIIHER I el viorcims T Dapbatall B, e, N

sel ect ed f rcRm hal qg:eﬁQSfEMWMM (Thédg, DQ. dt-a\; ProceNatl AEadsS'az n@ﬂp@ndé’fﬁ-l y

et hyl ene. uAPHG 1§90 Cfcer bt 78001685) Kbk Rorpy? Ortb e dersgh. o

-N(R) -, - S ¢, ppN1BB-¥1$)2002, ﬁ(rp)ﬂ\kﬁhaz, 159(§p. 431,2001)02- ; each R IS
mdependent @/{Hsel ected from ydr%gen or an optlonal |y substituted Cl1.6

al i phatic SdditippgllyRdeprensespathwayHenelipnahrapgh gagerknockerb geneoget her wit h
the nitroge t

o a5 BRSSO B e B  ve

i ndependent byensdenentieated toaaverse magyeof thanoa;aga& iphermtypesl i wirrp (soind ssudiesllmet ed from

O e N aep e A e DT S s Flod ol o h s B e

i ndependent lsyhsiRk @adREcdlls @k SHgfiothefpled @a sedies Sﬂ&a‘m&nes re@@ébn@a the
I ndependently sélected froma val ence bond or a Cl-4 alk Ildene chain, -7
ollowing cancers: pancreatic [(Cheng, J.Q. et al., Proc. Natl, Acad. Sci. , 93, pp. 3636- .

3641, 1996), Neoplasia, 3, pp. 278, 2001)], lung [(Brognard, J. et al., Cancer Res. , 61,
pp- 3986-3997, 2001), Neoplasia,ﬁS, pp. 278, 2001)], ovarian [(Hayakawa, J. et al,,
Cancer Res. , 60, Pp. 5988-5994, 2000), Neoplasia, 3, pp. 278, 2001)], breast (Mol.
Cancer Ther., 1, pp. 707, 2002), dolon [(Neoplasia, 3, pp. 278, 2001), (Arico, S. et al., J.
Biol, Chem., 277, pp. 27613—27611, 2002)], cervical (Neoplasia, 3, pp. 278, 2001),
prostate [(Endocrinology, 142, pp 4795, 2001), (Thakkar, H. et al. J. Biol. Chem., 276,
PP 38361-_38369, 2001), (Chen, X. etal, Oncogene, 20, pp. 6073-6083, 2001)] and brain
(glioblastomas) [(Flynn, P. et al., Curr. Biol., 10, pp. 1439-1442, 2000)].

[0016] Accordingly, thereis a %grcat need to develop inhibitors of AKT, PKA, PDK1,
p70S6K, and ROCK protein kinaées that are useful in treating various diseases or
conditions associated with AKT, PKA PDK1, p70S6K, and ROCK activation,
particularly given the inadequate treatments currently available for the majority of these

disorders.

SUMMARY OF THE INVENTION
[0017] It has now been found that compounds of this invention, and pharmaceutically

acceptable compositions thereof, are effective as inhibitors of AKT, PKA, PDK1,
p70S6K, and ROCK protein kinases. These compounds have the formula I



5 JUL MG each Ar is independent‘jl y an optionally substituted ring sel ected
froma 5-7 nenbered saturated, partially unsaturated, or fully unsaturated
nonocyclic ring having 0-4 heteroatons independently selected fromg jy 206
ni trogen, oxygen, or sulfur, or an 8-10 nenbered saturated, partially
unsaturated, or fully unsaturated bicyclic ring having O0-4 heteroatons

i ndepondent ~sel ected from ni trogen, oxygen, or sulfur; R3 is selected from
R Arl, QOR5 ~QOC(ORS~, QCONHRI Q OC(ONHR5, Q SR5, Q N(R4)2,

N(R (QAr), N(RC(OQNR4)2, or W&f@é; Ris an optionally
substituted Cl1.6 aliphatic groupN eafh R4 i wndependent ly selected fromR,
COR5, CO2R5, CON(R5)2, SO2R5, SQ2 ?3’ rb; each R5 is independently
selected fromR or Ar; V1, V2 and /{3 are each ihdependently selected from
nitrogen or COO, each R6 is indep@ndently selected "in R Arl, halogen, CN,
NO2, OR, SR Noe),, NRCOR NRCON(R42, NRCOOR CONR4)2,,,

OC( O) N( R4) Zor, a (Ha¥iracealidAly BeceptableRhip@RRor, Mttt U VN2, B0 2f ROAre S92N( RE) 2;
and each Arl i's independently selected froman optionally substituted 5-7
nenbered séafivedbelew. partial |y unsaturated~ or fully unsaturated nonocyclic

ring having ' . el from.nitrogen, oxygen,
or sul fur; %)rg% I dglgi etg %g(t%%%gﬁ g@f&%%gg&glﬁ%u%fc%ﬁéﬁ%%zf@ Hlpeﬂ,tmq‘s tﬁgregf, % ence
b(ﬁnd, I and Wseful @r@e@iﬁg}ﬂessﬁlﬁng thﬁl?.e%eityloﬁ%rvdrﬁt}ed‘f %amde@s;mdéum\;m@mwgﬁ ut ed .
phenyl ring, then R.3 is.other than Q. OR5 or . C(O NH2; an en V1, V2, an
V3 are eac hdlﬁf?-rlg%fﬁﬁucﬁfsi me@@ﬂ‘afoﬁ%ﬁ‘swe'iPEO’@%&m digordgrs.rand ngprelogical R3 | s
ot her than &so@EC(O R-, or OCHZ2phenyl. [0020) As used herein, the follow ng
definitions shall apply unless otherwise indicated. The phrase "optionally
I substituted” is used interchangeably wit h the phrase "substituted or
unsubstituted.” Unless ot he?gfw ﬁ.@vﬁﬂﬁi@ﬁal |y substituted group
may have a substituent at e EF']'Se—ptrsrt—l—crrr of the group, and each
substit uti of019] i ritepessdeinvatkion hedatet toarcompOiildf fdtwenld Br m " al i phatic" or ~ |
"aliphatic group” as used herein ow a strai ht-chain or branched Cl-Cl2
hydrocarbon claimthat is conpl et tug ated or that contains one or nore
units of unsaturation, or a nonog lic - C80nydr ocarbon or bicyclic C8-Cl2
hydrocarbon that is conpletely sat LX"raled t hat contains one or nore
units of 2 5 JUL 2006 unsaturatign, DV WNCchR®s not aromatic (al so
referred to herein as "carbocycleR'or .'cyH oal kyl "), that has a single
point of attachnment to the rest of the %I ecul e wherein any individual ring
in said bicyclic ring systemhas 3-7 nmenbers. For exanple, suitable.

al i phati c gérQiRrhavehiichEly abesptaBleSald Blerdof WHeeSnt 0, |inear or branched or

al kyl, al keny!, 4
R" is selected from halogen, CN, N(R"),, T-R, or T-Ar;

each T is independently selected from a valence bond or a Cy6 alkylidene chain, wherein

up to two methylene units of T are optionally, and independently, replaced by -O-,
-NR)-, -S-, -NR)C(O)-, -C(O)N(R)-, -C(O)-, or -SO~;
each R is independently selected from hydrogen or an optionally substituted C;_¢ aliphatic
group, or:
two R groups on the same nitrogen, taken together with the nitrogen atom attached
thereto, form a 5-7 membered saturated, partially unsaturated, or aromatic ring ‘
having 1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R? is selected from Q-Ar, Q-N(R®),, or Q-C(R)(Q-Ar)R>, wherein:
R and R® optionally form a 5-7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms m(hependenﬂy selected from nitrogen, oxygen, or sulfur;

each Q is independently selected from a valence bond or a C;4 alkylidene chain;
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al kynyl groups and hybrids thereof such as (cycl oal kyl)al kyl,
(cycl oal keayl ) al kyl or (cycloalkyl)allxnyl. [0022] The terns "al kyl ™"
"al koxy", "hydroxyal kyl ", "al koxyal kyl", and "al koxycarbonyl", used
or as part of a larger nnlety i ncl udes both stralght and branched cﬂgrﬁﬁzmﬁ
contai ning one to twelve carbon atons. The terms "al kenyl" and "al kynyl"
used al one or as part of a | arger nDiety shall include both stralght and

b hed chai t two.to b t
Phal oat kyr -cae R <Rl bl ah SPcntnl MGt Hin 3R] B & P aRmIRRL, L Koy,
as the case negtufaed, ﬁdﬂ@aﬂl}ﬂdﬂ@&t&dtem 6ﬂﬁ1@ﬁ@s@hxﬂ£&@oﬁkﬂﬂy@ﬁl@ﬂn@h@m‘gﬂzhe term

"hal ogen" neans F, Cl, Br, . .1 0024] The term "heteroatonm' nean

ni t rogen, oxyB"etﬁroa@Flsé'éﬂePE‘Fdeaﬂﬂsq “P?éthfﬂé’é nifFegen, GXY Sy S SUHIBE 9F 87 810t rogen and

suI fur, and t DESif erm
"nitrogen' i ngﬁﬁ%ggagﬁtgtaﬁp%gﬁgb%aﬁwidogen ﬂh§a€xﬁ%§£?gzg§% i cgtl}%?n As an

exanpl e, in aOddhtetaroatenis mdepradentlylselectad Satmunitoged, oxyggn,ansiliug; 0- 4 het er oat ons

3% 2 hyar e RRLRGRR Ay T QG BRE R Y. o ORRONRE (fsf (2 1
N-subst i t ut ed QeM(R), MR)@LA:),N@Q@@)Qﬁhﬁ{‘ggbm(mmwuged al one or as part of

a larger npiety as .in "ara or "aryloxyal kyl', refers to

nonocycl i c, 5?@;‘ymt}06ﬂé)hﬂlb§ﬁlqlé9gm@h? aﬁﬁg@g‘ﬁgt ems  havi ng a total of five to
fourteen rlaehﬁemﬁa%endm eaébtaifr&ﬁ@stdwecbgﬁﬁgcm SORHOMRI! OMmati ©
and wherein each ring in the system contains to 7 ring rren’ber e term
"aryl" may beouded i nterchangeably with the term™aryl ring" [0026] The
term' heter b het erocyclic"” as used herein neans
non- ar omat |éé8]¥ﬁ %md%’lep&%ﬁg%g&w%o%rl{?rrl ¢yclic ring systems having five to
fourteen rquv ardrive mdamuﬂepdndmﬂgs%ctamﬁemrmmgeﬂmm is a heteroatom

wh h 3t 0027] Th
Form " et crosh B & idrpenieasia 248 ol L ARCBS! S 0027 e
"het er oar al ky N(R)UOR he@cgwm*)élmmm)o;aet@mmw (B@(ESNXR‘M ©Oo.Ri OXedjEg and

tricyclic rin stens havin five fourteén ring nenbers,

wherein at le ) » RS Q2N SpsB(SII(SﬂzNﬁ{d'aa’éwht at least one ring in
the systemg hg“ 1@?11 Sldgﬁ ﬁfe%teﬁ@fo@%ﬂ?&%ﬂlﬂﬁg%m&ea S%h%lg[negr%) 6 wherein

each ring i n sys m cortt al ns rm"heteroaryl”
may be used i sﬂtmamﬂapum&lbdqnsmnated dsrefullﬁumnafulrmedamoamoybhcr rimghaving @-#he term

"het er oar onat udi.ng aral k | koxy, aryl oxyal kyl
and the like) h%tFmﬁté’%rErl%‘%PW%n@Y %e&a%%nﬁg g?%é’?‘?ﬁ%y? %‘i@: ‘het er gar y| al koxy
and the |ikgpvigedthat: ™y contain one or nore substi tuents Sui t abl e
substiuents on the,unsaturated carbon atom of an ary het eroaryl aral kyl ,

or het er oar®heyY > 7 ing Varage eash &t érdswalﬁvcmhoaeaadl%z Q(R@)(Q-IQI) R’

wherein Ar is an optionally substituted phenyl ring, then R? is other than Q-OR5 or
C(O)NHy; and |
when V!, V2 and V? are each CH and R® is hydrogen then R? is Q-C(RY(Q-ArR?,
wherein R? is other than R’, Q-OC(O)R’, or OCH;pheny!.
[0020] As used herein, the following definitions shall apply unless otherwise
indicated. The phrase “optionally jSubstituted” is used interchangeably with the phrase
“substituted or unsubstituted.” Unjless otherwise indicated, an optionally substituted
group may have a substituent at eajch substitutable position of the group, and each
substitution is independent of the t‘ther. '
[0021] The term “aliphatic” or Y‘aliphatic group” as used herein means a straight-chain
or branched C;-C» hydrocarbon chain that is completely saturated or that contains one or
more units of unsaturation, or a mgnocyclic Cs-Cg hydrocarbon or bicyclic Cg-Cja
hydrocarbon that is completely saturated or that contains one or more uniis of
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-SR, 1, 2-nethyl ene-dioxy, 1,2 ethylenedioxy, protected OH (such as
acyl oxy), phenyl (Ph), Ph substituted with RO, -Q(Ph), O (Ph) substituted

with R, -CH2(Ph), -CH2(Ph) substituted with.-, -CH2CH2(Ph)~- CHZCHZ(PIz)5 JUL 2006
substituted with R' -NO2, -CN, -N(R) 2, -NR'C(O)R' -NR C(O N(R

“NR C2R, -NR NR CCORO, 0 -NR NR CCON(R )2, -NR NR CO2W C(O)C(O)R',
C(O)CHZC(O)R Q02R. , -C(OW -C(ONRD)2, -CC(ON R*)2, -S(0)2R

-S2N(R ) 2, un@(a@)uﬁz;n, buﬁvlsmm(ua; aromanms@@zﬂe;red w(mealm(aﬂ'c)aﬂqocy@é SdH) - N(R' ) 2,

pydr ogon, ” opeitity B Sinel Pt o8 SRy b o TR RSkl FReP 5 o
menber ed h etaﬁy prdiwiduabfing i S%Id]ﬁyy‘dhb @inf ks Pidlerh 839 339 niEndbehie tR @ﬁdt@‘lﬁ suitable

i ndependent|y sel ected from nitrogen, gen, or_sul fur hen Ph), -Ph),
or - Cr( Ph) SEpipEeroupinsdet i tedo Hinitad oa indsn g bren@xeeeﬁafi'w s b ect ot

from NH2, I},ﬂﬂ@,@q é}o,f’dslaggﬂklolg@s m@é&sﬂcﬂs‘(%d@%ﬂ%,i p‘ﬁ’gﬁ‘é ; ?.B,‘?_glqﬁlri phati c,

OH, O(Cl 4 aliphatic CO2H, hal o 4
al i phatic), (WCIMY@a@ﬂﬂ aliphatic. [00291 An aliphatic group or a

non-aronat | e (0} »OL I tuents.

Sui t abl e suE%@ﬁuen S %ﬂ altg“ﬁ%{’ﬁf ﬁjgdé Sﬁ(yhf a&'ﬁ Fﬁ%’ﬁa?l c group or of a
non- ar onat 11 Ca]h&iﬁﬁﬂ)@?ﬂfj msed al:@ge afﬁ[ﬁﬁb@ﬁﬂalgerfm@ﬂiyﬁﬂi‘tmgﬁs Eb@}s&ﬁghm“e for the
unsat ur at ed car of an aryl or t eroary oup_and the fol]o ng =0, =S,
=NNBR*,  =NN[aRe ezln hajgs contpiming ooy ke eiw@eeeganksw The terpy-eliond] or =NR*,
where each «fiyj 6)%1 h&‘é%%%&}é éﬁl@@%@ﬂoﬂ‘&)ﬁ&iﬁmmﬁuﬂﬂ% t&RfBrQﬂbﬁladly

substituted CL: al i phatic ubst hatic group of are selected from NH2,
NH(CL 4 al |Cb#1a$1=@)ammgm0wfadehpmltbm)i@msal ogen, CI -4 aliphatic, OH O (Cil-4

L1 ETT ) 0, e e RN o B R el o it ).

non- ar omat i aahelkexymydidcmse gy be, sutsatueaitveith ofer @nmor&hilpgenN(téind. zThe t€pd) R~, - C

iw, -0 )CHZ 0 02R, -S02N(leh, -Q=S)N(W-, -Q=~H)- Noe)2,
or - NR~S02W %e%) S ()JI%BPBS an 10 2 5 JUL 2006 optionally

subst i t ut ed (@245 alhohRki“BeteRBlonPM Y RS, %&doﬁﬁﬁﬂyﬁd(1ﬁaﬁdesgﬁ%' on ally
substituted -O( h), optionally substituted - h), optionally substituted

- CH2012( Eh) oxidiged formypiniseganiand suifis. mdtheaatesaizeiosned ayy basic tiseganocycl i ¢

S .
(L9, U0 AN Sl ey BRGSO ORI cT SR AT e
aIOi( ngif)i 814@;?1?&§Qaésdtuadté¢)dﬁr$anmﬂy uZEag?r:a@NrmgBMg gﬁZ(ed_lr_oaior:lzs:alantfmnl)l dene
i o °r o o Ve Bbf bt phecth v tissn dirvibe btk in AdAN R A - Hagto i et e,

sat ur at ed ormﬁﬁy@m)@mmb(raemmlshsstmt ity on and has two points of
connection to the rest of the nol ecul e. [0032] The conpounds of this
i nvention al®025] i Thetery * taWé swsed glone gf & Rapke HBPTyMOILLY-A8; U | » st abl e.

Therefore, a;GUERLMRE AY10RfaBHBSEItUE Mohobcli¥ AityRIE 88d trftyttEring systems
having a total of five to fourteen ring members, wherein at least one ring in the system is
aromatic and wherein each ring in the system contains 3 to 7 ring members. The term
“aryl” may be used interchangeably with the term “aryl ring”.

[0026] The term “heterocycle”, “heterocyclyl”, or “heterocyclic” as used herein means
non-aromatic, monocyclic, bicyclic or tricyclic ring systems having five to fourteen ring
members in which one or more rii:g members is a heteroatom, wherein each ring in the
system contains 3 to 7 ring members.

[0027] The term “heteroaryl”, used alone or as part of a larger moiety as in

“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic and tricyclic ring

systéms having a total of five to fourteen ring members, wherein at least one ring in the
system is aromatic, at least one ring in the system contains one or more heteroatoms, and
-9-



conpounds descri bed above is perm’!ssi ble only if such a conbination results
in a stable or chemcally feasible conpound. A stable conpound or
chemically feasible conpound is one in which the chem cal structure 215; ngrmﬁ
substantially altered when kept at a tenperature of 40 OC or .l ess, i tJ
absence of npisture or other chen-dcally reactive conditions, for at |east
a week. [0033] Unless otherw se stated, structures depicted herein are al so
nmeant to i nehesdn eath ring irethe systeantargding bmﬂsrimg‘ meinkerst Theterm €hetéroary]” t he R and
S configurations far. each net ter. Thergef single

st er eocheni P4 FgﬁﬁéP rchgngﬁ@aﬁ Wé@t&‘?‘lt& oyl o °r3$eat:§%reorrer| c inixtures
of the presewdersgoRatigrds are within the scope of the invention. Unless

ot herwi se stated, structures depicted herein are al so neant to include

conpounds 109281 aén peil (aeinging ﬁrailwé plkasynirglogyaibyland thedihebon hegaropvkal | y
enriched at udlﬁ ﬁetex??éﬂm}lllgncﬂﬁe%m&gy axge tgrgllﬁlﬁ%]e%&f Eon%éxﬁuﬁé{ﬁ[]gs except

for the rep ogen |um or
repl acenent m(ofe smbsiaud:mm Sbytahlelshl@titwntsm&he urfsamfaﬁdnle:drlmarahmmoéarearyi thin the

T TRt nat 1 vob R aR oS I P  k 20, T
represent at igye b fithyiehe-digky, AMREth %xer A { proRcleB VARl &eac gokzg'{) Phel{yPO%I One

embodi nent of fhe~present | nventi 0 e€s to a conpound
Fie N' O YR, B dubstiRugd with RS, 4Q(Ph), (F-(PR) Sub3tifteG€ich R‘bFCH:J.(Bh)aF@ﬁi(EhII ically

conpounds or trBPHRAREER". RS L S e S Rufarith ReaORtbBh rent . the
pr esent qum@q DN-NFE otpRec((g(mquqRe@o;[{vrmWRO €in VI is N V2is

CH, and V3 is 0037] Preferred conpounds of formla i'ncl ude those
wherein VvV rMR‘tNR? (OINR) LR NI QR ) -C(Q)T (DRI - C{@)@EF(Q)RS’t &Ry ef erred

chore 3 Rkt BRI BRSO SRS TROHE Sl

nmbodi t ¢ i la |
o rov MR BSD‘N(R")XQGE-L Nﬁi%—{ F}%JO] Acclg‘rng‘(hr?gehtlg@%(?\rgt ﬁer

wherein V1 is C V I's CH,
preferred eeahdfiis mdepﬁndenﬂ)@ebcteé Erom hydveget, aptionalysubsityted €16 aliphpticad of

formula | a vvhe el n 00411 Accor to anot her
pref erred eH'bg('J‘ ‘?y%( gH ‘?‘?r?rﬁfl/ rheFeB%yF]é‘T Opelaving d(gd‘%ﬁ
formula I a mae eeuéhtw%epe@téd‘ﬁoa{ hoﬂ*geﬁ Qﬂ/&&h%&h rgpﬁ)d Béphgrc@u ps of
forml a. i ncl ude hydrogen, g
-CH2(Ph)—CH2(Ph) Substituents on the a11p tic group of R are selected from NHp,
NH(C; 4 aliphatic), N(C;4 aliphatic);, halogen, Cy4 aliphatic, OH, O-(C,.4 aliphatic),
NO3, CN, COzH, CO2(C4 aliphatic), -O(halo C;4 aliphatic), or halo C,4 aliphatic.

[0029]  An aliphatic group or anon-aromatic heterocyclic ring may contain one or

more substituents. Suitable substituents on the safurated carbon of an aliphatic group or
of a non-aromatic heterocyclic ring are selected from those listed above for the
unsaturated carbon of an aryl or heteroaryl group and the following: =0, =S, =NNHR",
=NN(R"),, =N-, =NNHC(O)R", =NNHCO,(alkyl), =NNHS Oq(alkyl), or =NR", where
each R” is independently selectet} from hydrogen or an optionally substitu’;ed Cis

aliphatic. Substituents on the aliphatic group of R" are selected from NH,, NH(C;4
aliphatic), N(C).4 aliphatic),, halogen, C;.4 aliphatic, OH, O-(Cy4 aliphatic), NO, CN,
CO;H, CO,(C14 aliphatic), —O(haLo C1.4 aliphatic), or halo C;4 aliphatic.

[0030] S.ubstituents on the nitrogen of a non-aromatic heterocyclic ring are selected
from -R*, -N(R")3, -C(O)R*, -CO:R*, -C(0)C(O)R*, -C(O)CHC(O)R™, -SO:R”,
~SON®RH,, -C(=S)NRM,, -C(=NH)-NR™),, or -NR'SO,R"; wherein R* is hydrogen, an
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and optionally substituted Cl-6 aI‘ phati c. Exanples of such ‘Rl groups include
chloro, brono, fluoro, NH2, NHVMe, Nt, NH (optionally substituted phenyl z
NH cycl ohexyl,  NUCH2optional |y substituted phenyl), NHC(O) (opti onaIZ@JU 2006
substituted phenyl), NHC(O NH(optionally substituted phenyl),

NHC( O CHZ(opti onal Iy substi tut ed phenyl), N HC(O CH2CH2(optionally

substituted t| onal ly substituted e

NHC( O) napht %%bt@@ﬁ RF{GP@J)?‘E éwgﬂutute’cglwlﬁgghwuonally
CH2C( O) t hi eqipbtitn®hiCH Mp ns;ydn, shtst%@& 1TEBM), pmehms) subciél -CRICPYPh)
i sopropyl, cycl opropy , acet I en\épte and t-buty [0043] The opti onal

subst i t uent & agfunguhstitsked Syf membg@d RAryd pr hmrnwcac ringy Snbstitughtson the esent |

are option 02R,

o) oP! oSS L el P05 Lo M ST MBI
of such grahppanamhhhgm Chl; alighatitr@EO- (Cimphatlcg;moi;mt @OAEO,@Rh, OCF3,
OCHz2Ph, CEt SCHF y yi S 1, propyl, vinyl, CF3,

acetyl enyI dliphatin %Q“MF&QE E’t@%og%ﬂ%?%ol i n-4- yI CH2pi perdi n-1-yl,
CH2i i dazol Fod3)! ﬁé&&@‘%ﬂl@ﬁﬂd@n&cﬁﬁin refefsté Neig hth Qa?@hed%%gﬁch&lﬁiﬁiat and
NHVE. [ 0044] V\hen Rl of formula | or lais T- preferred Ar groups are

sel ect ed froay h%fuﬂa;pamtam qrypa¥eeRetqr MAre Hnit-of un@ﬁﬁmm:b@am pantsghrtial |y

unsat ur at ed legmonocyclic ring having 0-4 heteroatons
|ndependentT§'ﬂéc ‘%M‘S rgfméﬁ%?%oﬁ%aen oxygen, -12 2 5 JUL 2006 or sulfur.

Exanpl es of [08323h ﬂherqonxgeundsmfﬂ@n@@tﬂonmadlimte;libshase titaeareghemighlly t hi enyl |
furan, and ridyl . ri ferred, .T of the T-Ar .group of Rl are
sel ect ed fr%ﬁﬁ‘l&l X{}%%ﬂgefn&% e.a ﬁ}“@e no st fuen{gqeyart bflxﬁ%%ﬁhe, - CH2NH-
-SC(O) -, - Gifgothds described @oeve'lé:bajmﬁible &hb’z@tslach 2 drimtoRfesulie h 7. stﬁlﬂb eties of
the T- Ar grouE of Rl are selected from-NHC(O -, -NH_. -NHCH2,

-CG=C, or @ 2lly fagsiplesoapeinds b ?tablﬁﬁP@P‘P‘Esi O@thrwéaﬂw fapsible sepabe»mde are

selected fr o e
A Up. Menﬁgtleegte@& Bk Dbt uslore MG tan G LRGEE g il 411

acet yl ene, tampeg@iure GFH) *Ghirtless, inGhe alGie m;snmeﬁspm@@mmaﬂﬂ@rﬁﬁt C( O OH,
CH2CO2H, CH2 2 and C(O NH2, thienyl, oxazolyl, isoxazolyl, and
PR TP LIS LS

tetrazolyl. "groups of formula | or la are selected froma

val ence bo nwossernle@romﬁﬁ%tated {tfierhRds dépieted Rerefif aré Sdtleant!to @icllds alls Q A,
preferred Ar groups are an optionally substituted ring selected froma 5' 6

nmenber ed sattﬁpeﬁtsancab&m af thg stpeueuteat bR apd Sreapfignratigns fengagh ed nonocycl i c
ring havi N0 AR SRt Ped%iﬂ @%cheﬁetﬁ&{rf& s 408N adUinbh @G aygen,

or sul fur, a 9-10 ne ere sat partially unsaturated, or fully
unsat ur at eddlbstwomcm;c mxmgeheﬁ/thq greaemt corep@mndaare mthunf@ep@pdeﬁ theyn‘eaatle@t ed from

n L1 omer BRNEE R Rl B OO S 4Bl
cycl opent yl whicly difeda@xlylin tt&rpiesence of one or more 1sotop1ca11y enriched atoms For
example, compounds having the present structures except for the replacement of a
hydrogen by a deuterium or tritium, or the replacement of a carbon by a Be- or Mc-
enriched carbon are within the scope of this invention.
[0034] = Compounds of this invention may exist in alternative tautomeric forms. Unless
otherwise indicated, the representation of either tautomer is meant to include the other.

[0035] One embodiment of the present invention relates to a compound of formula Ia:




\
cycl oheptyl . Exanples of such bicyclic rings include benzo[1, 3]dioxolyl,

i ndan-1-onyl, naphthyl, benzothi ophenyl, 2,3*Y dro-|Hisoindolyl, indanyl,
beri zofuranyl, and indoly]. [0047] Wen present, preferred substitti ent$){d00s
the Ar ring of R2 include W hal ogen, oxo, OWN phenyl, optionally
sub~tituted diaLkyl am no, haloalkyl, C(OR NI-IC(OR, or SW Exanples of
such preferred substituents include chloro, brono, fluoro, OH OW,

NHC( O) CH3, @Eh phhErahiealy accEhislaydlt thite RREHRE Bt PandIN(Med 25 defingd atsove fGCF3.
O her exampl es of, prefer Ar groups f fornmula | or la also include those
shown in TalfPBPqundsof .“[ 481 When the R2 group o ornula | or lais

Q C(R) (Q Ar)biBe]Pr W‘c@érﬂﬁfé tY\ORE Srefsred Eﬂﬁbddﬂﬁnﬁhe@ré@eﬂ invegtibh Rides Ba
N(RC(OQNR 2, and N(FIQ%]JQ_I}QNOe 2. Exanpl es of  of such R groups include
CH2O0K OH, NEempowdxfiformubap wiemis, V N\,J"R’ﬁ/es)gl}l,an@w SH-D,  CH2, CH2NE Me,

C~2CH2N( Me) 7 ofl| f=but.vl;-phess/k2 .

cycl openpj | ﬁoﬁh% Pﬁ%‘?‘#ﬁmq%g%%%ﬂ%é@ﬁ%%y wﬁ&&%\r’z 1&&?(%'\1_ 182(6166

NH( CHZ) 3NH2, an®INC GHZH WM, NH( CH2) 2NHEt,  NHCH2Pyri dyl , NHSO02Phenyl ,

NHC( O) CH2 -butyl ., NHC( O) CH2NH3, HCH2-im d | -4-yl. [00491 Mo
pr gg e% abl ;:( ?bﬁléﬁg%ﬁyewﬁggmyé&geﬁp&tﬁ% Efc?eé‘lt Qgpﬁfaﬁg@aﬁm %ﬁIPP‘NHz, e
CH2NH2, ~ CH2 Njelitmufe P dybih A7'GER Gy R NP2 CIEHREGNENENE,  CH2CH2N( Me) 2,
CH2C( Me) 2NH2, CH2C(Me) 2ChMe, NHOORt -butyl, Phenyl, NH(CH2) 3NH2,

NH( CH2) 2NR2, [06391 cHAnpteEprefagedembydiment of the-meseshiangntionNplafes)H-romyuad -
butyl, NHC( . - - A-1\)3. 0501 Most preferably, the
R " group o%@gﬁ%ﬁﬁawﬁ&g?%%kmmﬁ&# CH2NH2. [0051] Preferred
ri ngs fornmed0@f]t hdcboming tRanathéretréfeseddmbodendpt, GhdPretpnAinveitiagrrolaies tof R 2
are selected from -6 er ed. .U e i.ng having 0-2 heteroatons

i ndependent IW@@'@?‘E@B@%WWF‘?IF%EH?Eﬁ&}’ge\ﬁ,lsgr sul fur. Exanples of such
rings formeqoodly RaARBekdRE th ARdthet phefodd chbbdimend)thé prebedit fentidh BRE3Zd AY | |

nor phol i nyl , and t hi onor phohnyl . \LZO052]3 When_ t he group of fornmula | or
la i s Q C(Rcomprmpd afformyplafawherging apd o{igee eash Nehe Q C(R) (Q Ar)R3 noiety are

sel ected Trqmhey ORki9As KYaSURSIILAR 518 SERRSAC ech TR T, AEEI a1 |y

unsat ur at ed, y unsatura ocyclic ring haviq _heteroat on®
i ndependent |apd spliemwily sutistioned Tt ¢ adipbatic. dxyyples obsuck I fgraups inclga cblord,onal | y

substituted,9-10 nb d ur, d riially unsaturat ed,Qr
unsat ur at ed bﬁ?rc“,?/’ '1060’?‘?[?%@?@% i%@@%@%%@%&%%%gﬁeﬁo@ﬁgelg‘ggﬁ'lc msgléﬁxg%it ed
f L om Ini t rogagm{?ﬂgofég@dhallls)rsulistjhﬁ%ﬂpl}anﬁ)&a{m:(@g(dpﬁoﬁﬂ@humml e&pheifngl)ri ;]-gs [ nc: ude
phenyl, pyri aranyl, pyridone, an thienyl. Exanples aof s fcyclic
rings incl udgﬁ{;%@?rﬁlﬁpgﬁlﬂqsf}w @P&ﬁﬂﬁh%ﬂé@%ﬁ%{?@ﬂmﬂgﬁ&ﬁﬁP#‘?&?ﬁiﬁ%@%Men
present, pr qﬁﬁt(@)@fﬁebﬁédpﬁmy%uﬁﬁmté@pxéﬁym,Im)@(oxd}ﬁo&]g(s%bét{anea) R3

phenyl), NHC(O)naphthyl, NHC(O)thienyl, NRC(O)thienyl, SC(O)thienyl,

CH,C(O)thienyl, NHC(O)pyridyL NHC(O)furanyl, methyl, ethyl, propyl, isopropyl,

cybldpropyl, acetylenyl, and t—bui}yl.

[0043] The optional substituerglts of the phenyl rings of R! of formula I or Ia, when
present, are optionally substitutecb R, halogen, nitro, CN, OR®, SR°, N(R®),, SO;R®,
C(O)R®, C(O)OR, and C(O)N(Rd‘)z, wherein each R° is as defined supra. Examples of
such groups include chloro, broer, fluoro, CN, nitro, OMe, OPh, OCF3;, OCH,Ph, OEk,
SCHF,, methyl, ethyl, isopropyl, propyl, vinyl, CFs, acetylenyl, CH2Ph, CHoNH,
CH,N(Et),, CHymorpholin-4-yl, CHypiperdin-1-yl, CHaimidazol-1-yl, CH;piperazin-1-yl,
C(O)NH,, C(O)Me, SO,Me, NHE!, and NHMe.

[0044] When R" of formula I|or Ia is T-Ar, preferred Ar groups ate selected from an
optionally substituted 5-6 membered saturated, partially unsaturated, or fully unsaturated

monocyclic ring having 0-4 heteroatoms independently selected from nitrogen, oxygen,
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group of R 2 include R, halogen, ~OR phenyl, N(R ~2, NHC(O R, or SR

Exanpl es of such groups include fluoro, chloro, brom) CF3, OH, OQOw, 25]{1}1][_ 2006
OCH2Ph, SMe, NH2, NHC(O) Me, net hyl, ethyl, isopropyl, |sobutyl and

cycl opropyl. [0053] Preferred R6 groups of formula | or Ia, “when present,
are selected from halogen, R and Arl. More preferred Wgroups of formula I
or la, when present, are selected from hal ogen, optionally substituted Cl-4
aliphatic, oFf SlelﬁlroBKiimp]ad; pfsuchuds ringuinclude Gpt@nnlbnwstddtedzﬂhmtmllylphnm,al |y

unsat ur at ed Lur 0 rin ay het er oat ons
i ndependent I%lgg%{l@étnéﬁ&;f%mﬁg&ﬁg gtﬁes Og}h;:?l*e%r 938& ﬂlfes leg?g%f“e% of such
groups i ncl wdlencaﬂcmﬂs»N(Ru@«m -NEL N'Hcmt hWHSO,=, BOHYWH- C3CtOPS-ORYC(O)-,

i sopropyl, phenyl and 8 i 5 JUL 2006 [00541 According to
anot her  enbotithentH219e E‘ﬁ%@entM?fﬁPE‘iﬁfif{edrT ’Fl@leg?se%ftb‘b a‘\r(ﬁﬂﬂib‘tfrﬁi ¥ formula

P: H N N beie¥hbm V?II—RE(&S) -NH ’—NHCﬁz— Rén, Redt, ér-c% Dflﬁ&é{%‘f&cﬁréﬁ' 'y

acceptabl e salt thereof i's sel ected from hal ogen Fe) 2,
T-R,  or T - Amoietiesiof thedl- écgrmtpfof Svlad:tedlﬁemanRDQ(O)ﬁ-MA oaHRECHgene chai n,

wherein up t WO tt of are optional and-. ndep ntly,
repl aced by Pp erred %?yﬁ)lb%erﬁ ther}kr %np 1€ e&E %ec%tjhyfr ad%}#s,g@ Epg%z T
is a Cl4 a|vkrw|1ldde|19&n6hf&l al, (&Hasem& rCN,mMe (Dm Otmgmmgmez muoy(SEtQC(J)omre
optionally, and | ndg‘gendent ly. replaced 1%@@ N( R%)C( O -
“C(O N(R) -, CHB@pH C apd (C£0) Hewér%?yﬂ!élel e’&ze]d
hydr ogen or t@fhz8Ri1 onal 1y subst ituted Q6 aliphatic group, or: two R groups
on the same nitrogen, taken together with the nitrogen atomattached
thereto, forlf#48]5- Prafemdsc® gibupavifoaneld I opla ark atlegtedifremtavateneeibong; -CGlilnmat i ¢
ring havi n%h%cﬁ &g?téer oat ons i ndependently sel ected from nitrogen, oxygen,
or sul fur; lTected fromQ A, ONR2, or QCR(QGA)R, wherein: R
and R Opt | c[ﬂmld]y fntiem RE o fdrmutaber Kads Qahupl&féiﬂ:d@(r JPaupsiadd iwopﬁnﬁmwrat ed

ring having 0 t.eroat ons, i nde den seI e ted,from nitrqge oxygen
or sul fur; Sebge pgg ?q?ﬁféeﬂefﬁd’é @m rﬁaétlas}]é(l"é‘ﬂ@'éra gn‘d Ya C -
al kyl i dene %B@dtﬁlate@%o@ﬁch‘csrmg@ﬂ §Odﬁﬁér3atﬁﬂs fRtpRBak il YeeRiiReE Fokiit ed ri ng

selected froma 5-7 nmenbered “saturated, partially unsaturated, or fully

unsat ur at ed DIEYESByAKYEen, oF Y funaari 1Qmambered sateratedpartiailyaieataated) gr folly ect ed
fromnitr Og%'ﬁsa@é%ﬁ%%ycﬁé nﬁélu\}i'ﬁg i rhet%ﬂ)a%h?ﬁndependently selected from nitrogen,

oxygen, or sulfur. Examples of spch monocyclic rings include phenyl, pyridyl,

pyrimidinyl, pyridonyl, furanyl, tetrazolyl, thienyl, cyclopentyl, cyclohexyl, and
cycloheptyl. Examples of such bicyclic rings include benzo[1,3]dioxolyl, indan-1-onyl,
naphthyl benzothiophenyl, 2 3-d.Lhydro— 1H-isoindolyl, indanyl, benzofuranyl, and
mdolyl |

[0047] When present, preferred substituents on the Ar ring of R? include R°, halogen,
oxo, OR®, phenyl, optionally substituted dialkylamino, haloalkyl, C(O)R°, NHC(O)R, or
SR° Examples of such preferred substituents include chloro, bromo, fluoro, GH, OMe,
NHC(O)CH_:;, OEt, C(O)phenyl, Ophenyl, N(CH,CH,Cl);, N(Me),, CFs, and SCF;. Other
examples of preferred At groups of formula I or Ia also include those shown in Table 1
below.
[0048] When the R? group of formula X or Ia is Q—C(R)(Q—Ar)R3 , preferred R? groups
include R’, Q-OR?, Q-N(R?),, Arl, N(R)C(0)Q-N(R*):3, and N(R)Q-N(R*),. Examples of
such R? groups include CH,OH, OH, NH,, CH;NH,, CH,NHMe, CH2N(Me);,
CH,CH,;NH,, CHgéHzN}Me, CH,CH;N(Me),, CH2C(Me),NH;, CH,C(Me),CHMe,
NHCO2-butyl, phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl,
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: | : :
menbered saturated, partially unsaturated, or fully unsaturated bicyclic

ring having 0- 4 heteroatons independently selected fromnitrogen, oxygeﬂ” 2006
or sulfur; R-is selected fromR, Arl, QOR, QOC(OR Q CONHR ,

QOA(ONHR, QSR QNR4)2, NR(QA), N(RCOQNR2 or N(RQNR)Z2;

R is an optionally substituted Cl-6 aliphatic group; -15 2 5 JUL 2006

each Wis independently selected fromP, COR5, CO2R5, CON(R), SOW

SO0, N(R7) 2,  WSH(QW:):NHg 2GHORG)NEL Ndéendeiit NHOH, pyridytl NHSGpRemyl, Ar; V1, V2

ndependent F@ﬁif@ﬁﬂfzﬁﬁﬁ?ﬁwpﬁﬁg‘gﬁ N e P
N(R) COR, (R [00a¢R4 Refac ECNBLR,
NE Rg SO2R, (N% SC])ZN)l\%zreI\Iilﬁ-é:f&%g)Z@Iga;ROr@m;i %r&num(?gglﬁeachtegﬁdﬁrg I ndependent |y

Sel ot e f 1 RN CFE Vel GHgHE, GOSN GECHNROpar | ai | y
t ted, \ het t
ndependent | 5 QML R BCAER CHNIE PR bt bl LRI 1 g Chat -

|ndependently se~ cted

V\AIEPR;/%Q XZ)NHﬁﬁﬂz)ﬂmﬁﬂ‘E{(%hNﬂﬂt WGHWYIJQ}'II;]WS@:I;_WS, Q/IP\?{C(R’)CHS(;(O#OL )
r = o or OCHZphen
Fo05sL B of ohire BEGlRE. i Bpad Ped

are those descri bed above

for  conpounwesef fMﬁil‘gM'e&”&abl yaime R rou%@tbrﬁﬂllalli)r-fmﬁélec@ﬂ‘ﬁfoﬂi CHSCHNIRUPS Of
formula P are sel ect from -N- HC - NHCH2-, - NHS02-, 3CHZNI-I-

-CH2-, -C =d005H; Prefepredgings ﬁvﬁa%i w%qs Branég Toigtisn o5 the Q-CARKAANP srowp
sel ect ed frogp ﬂ\g;%g 25-6 mblHG aNEPER £ 9056j
Accordi ng to anot e(R)"fter?"f)ﬁ n”(‘a‘:’nﬁtm 1‘3%?%sent v%ﬁ#gon rgéF%att%s to a conpound
of formula mdepdn&&lﬂyl’delzc@d fromQittogen Rx yikiRSr sulfmr OExamplbaofreaclerngscfaithed
accept abl e t ereof. wherein RL, . W .Q. and Ar ar e as def.i ned above for
conpounds o?bﬁa%ﬁﬁ‘iPamf?“df’@&i%?fmﬁﬁpl%?lidé‘aﬂ%%%@ﬂ ?@} Y4 1b i ncl ude
t hose descriﬂgﬁ;ﬂn@pmmyf_or conpounds of fornmula | and la. :

[0052] When the R® group of Tformula Torlais Q—C(R)(Q~Ar)R3, preferred Ar groups

of the Q-C(R)(Q-Ar)R® moiety aJ%e selected from an optionally substituted 5-6 membered

saturated, partially unsaturated, o‘:r fully unsaturated monocyclic ring having 0-4
heteroatoms independently sclecied from nitrogen, oxygen, or sulfur, or an optionally
substituted 9-10 membered saturated, partially unsaturated, or fully unsaturated bicyclic
ring having 0-4 heteroatoms indaifpendently selected from nitrogen, oxygen, or sulfur.
Examples of such monocyclic rings include phenyl, pyridyl, furanyl, pyridorie and
thienyl, Examples of such b1cychc rings include benzo[1,3]dioxolyl, naphthyl indanyl,
and indolyl. When present, preférred substituents on the Ar ring of the Q- C(R)(Q—Ar)R3
group of R? include R®, halogen, OR®, phenyl, N(R®),, NHC(Q)R®, or SR®. Examples of
such groups include fluoro, chloro, bromo, CF3;, OH, OMe, OPh, OCH,Ph, SMe, NH,,
NHC(O)Me, methyl, ethyl, isopropyl, isobutyl, and cyclopropyl.

[0053] Preferred R® groups of formula I or Ia, when present, are selected from
halogen, R, and Ar', More preferred R® groups of formula I or Ia, when present, are
selected from halogen, optionally substituted Ci4 aliphatic, or an optionally substituted

5-6 membered saturated, partially unsaturated, or fully unsaturated monocyclic ring
having 0-4 heteroatoms mdepen?ently selected from nitrogen, oxygen, or sulfur.
Examples of such groups mcludeT chloro, bromo, methyl, ethyl, #-butyl, cyclopropyl,
isopropyl, phenyi, and pyridyl. |
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[ 0058] Preferred V', V2, and V3 gr!oups of formula I'b are the preferred V,
V2, and V groups set forth for conmpounds of 'formula |, supra. [0059
Preferred Q groups of forrmula Ih include those described above for co%ﬁoﬂﬂd@ﬂﬁ
of formula | and la: -16 2 5 JUL 2006 [0060] Preferred Ar. groups of fornula
Ib include an optionally substituted ring selected froma 5-6 nenbered
saturated, partially unsaturated, or fully unsaturated nonocyclic ring

havi ng 0-4 ({j@5d} oatormding depetiche ambydimehte thegeeséntdnventibn tefpees to @cpapound or

sul fur, or affgﬂ_ 10 ri]e_rrbered saturated, partially unsaturated, or fully
unsat ur at ed® “@9](?1 i‘c ring having 0-4 heteroatons independently sel ected
fromnitrogen, oxygen, or sulfur.HExanpl es of such nonocyclic rings include

phenyl, pyridyl, thienyl, furanyl N hopentyl , cycl ohexyl, and

cycl obeptyl . Exanpl es of such biqyclillc rijngs J nclude benzo[ 1, 3poxol ylI ,

i ndan-1-onyl, haphthyl, benzothio gﬁ’ ity dro-| Hisoindolyl,

i ndanyl, benzofuranyl, and indolylf Wen sefdt, preferred substituents on

the Ar group of forrmula Ib incl udt R hal dgen, ~ OW phenyl, optionally
substituted dial kyl am no, haloalkyl, C(§Y R, or SR Exanples of such
preferred substituents include tetrazolyl, oxazolyl, isoxazolyl, chloro,

bi om~, f| uors2 Plemachsticalbyraccentibdy sfchergdf, whpmiany| |, N(CH2CH2A )2, N(Me) 2,
CF. 3, and~S r r gups..gh sromula Ib include R Q OR,
QNR2 A fﬂ;:%sﬁ\e&e%%%{’%&gﬁ’gﬁﬁgﬂ?%@ri 2. Exanpl es of such R3 groups
i ncl ude CH2OHs selé€ited M 3, valehi2dNbéhd oChiZNE hlicyliddde b dik ) Wher &2 trPme i3 NHVE,
CH2C( MC) 2NH2, 2 li(CV\HDne, 2 Me-) 2, NH 2t - butyl , henyl ,
cycl opealtyl, rfg't‘_{ﬁ% 3 pjion %'f:'ali Rﬁgﬁ%lyé%a%%@'z "W‘CF%)SN%Z, Preny
NH( CH2) 2NH2,  NIN(RY)BNHE{G)NeRICHA (054, 8y.S0,ANHSO-phenyl , NHC( O CH2C(O) O -

butyl, NHC(Q) CH2ZNH3, and NH-H2-i m dazol - 4-yl . [0062] More preferably, the Rl
group of fornisieCusslididens aine whereiHpdpitwoRethyleaepnitpol rpegatienally. g Ne)

GRa(Ne) 2N, T R PR Ay 1 RSN, (ORI Rk A ™
wC( o) CHfZC( O%JotSOf;L, butyl, NHC]S o) CHZN:—B, gnd NHC:—lZ-i m'dd?zol -4-yl. [0063]

. t. Ri I b | 2 H2 -
100645 Pr ot SRS FepRbgeif et i T et ol s RBp Rl Sipe fER E-eRptEs o) R

group of forngbap,lob are selected froma ~5-6 nenbered saturated ring having

Exanpl co. of SUBH? R BIRJES fo et BFoRe RS IE] Wb UM etg dtached |
fyrrolidinyl, pi gRias,ifoh a SPOMARRED¥ura@batting WRERRNeb Bt laromatic ring
having 1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R? is selected from Q-Ar, Q-N(R”),, or Q-CR)(Q-ArR?, wherein:
R and R? optionally form a 5-7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
each Q is independently selected from a valence bond or a C;.4 alkylidene chain;
each Ar is independently an optionally substituted ring selected from a 5-7 membered
saturated, partially unsaturated, or fully unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an 8-10
membered saturated, partially unsaturated, or fully unsaturated bicyclic ring having 0-
4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R%is selected from R’, Ar', Q-OR®, Q-OC(O)R®, Q-CONHR?, Q-OC(O)NHR’, Q-SR’,
Q-N(R"), NR)(Q-Ar), NR)C(0)Q-NR*):2, or NR)Q-NR ),
R’is an optionally substituted Cy.¢ aliphatic group;
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[ 0065] Anot her enbodi nent f the p‘resent invention relates to a conpound of
formula Ha: -17 2 5 JUL 2006 HNV, V2O NI \ V4 §~N)~ R 2 JX5RBiH06
E[a or a pharmaceutically acceptable salt thereof, wherein: R is selected
from hal ogen, CN, N(0)2, or T-R, T is selected froma val ence bond or a Cl-6
al kyl i dene chain, wherein up to two nethylene wunits of T are optional | y,

and independently replaced by -0-, -N(R -, -S,. -N 2 C(O;N R) -
-C(O)-, or eagR" is indepetrently selmtmlefpunBeﬁQR/ @@ilch@N(Rr)mrﬁ rSfbéKRdz, an

opti onaIIy subgll fiuted Cl1.6 aliphatic group, or: two R groups on the sane

ni trogen, taken toyether with the nitrogen atomattached thereto, forma
5-7 rrenberecbaslaRﬁfsahMcnd&ﬁﬂYMédt@demmmt ed, or aromatic ring having 1-3
het er oat ons |n ntly selected fromnifrogen, oxy of sulfar; R2 is
QC(R(QAr )‘15' <£ g?’i’?ea?@’& ?Peée“gﬁtsfﬂﬁﬁ%ﬁl%‘ %V%EBOS%%%nber ed saturat ed

or partiall Yeabﬂi‘ﬁaisliﬁ&ép@ﬁhehﬂ?%led@ﬁéiﬁ ROM1 Hﬁbgé’noéNON@i ORQSR?NGE‘?Q},' y
selected fromnitro or eacg Q i s I ndepende sel ected

froma val enceNlﬁB)ﬁH) rN@\)@NiRéi, Ri(RD‘a@i@Reﬁé)iNﬁR )BMQQN(Rézuqﬂin@ By an

optionally sub d rrber ed saturated,
partially unsa g Ngﬁ)%?)ﬁﬁﬁiﬁ F%@é@@’hocycl ic ring having 0-4

het er oat ons eaaldA lﬁmepénﬂemm setet:ed ffomam optionalyesubstivutyd -/ membearad f ur , or an
8- 10 nenbered satyrate artlal 'ﬁaturated or fg]éé E‘H’ (5)%;[

bi cycl i ¢ ring FARG Bl I ERBEd P Y FRAGIIEHELRO RSP YT Hes &8 U ni trogen,
oxygen of sul Bétér,oaﬂaﬁlshﬁdeg@ﬁd%ﬁ hfﬁk]éd’t&?ﬁd%l en, @x{Rn, oQuial) R~ Q CONHW

Q OC(O NHRS, QS Q N(R (RI(Q Ar), Ng o) N(Ie)2 or N(R)QN(Fe)Z
Ris an opthSﬂ‘élﬂ%i/ §"ubst|tut ed - aliphatic group; each R~ is |ndependently

?ﬁl}lggteﬁgegm y s?PCte fraoag%(coﬁ-&méq%as h@gg&ﬂl‘% \1}3139 2@? I'ndependent | y

sel ected from mhbneuglé%satheﬂ(ﬂﬂﬁ){ @OE(0)R’, @006Henyl. R6 i s i ndependent |y

i? IR)e gz %;jafqr O@ﬁ] é%%g‘gl\ﬂ%lzkm lﬂﬁ,o%&)n\n@}aés Ll}lvgachscrlbgﬂg2 %bove’fo N(R) CONY 2,
compounds of formulae I and Ia. 'When R! is T*Ar, preferred T’ groups of formula I? are
selected from -NHC(O)-, -NH-, -NHCHy-, -NHSOy-, -CH;NH-, -CHy-, -C=C-, or
-CH,CHj;-. More preferred T° groilps of formula I’ are selected from -NHC(O)-, -NH-,
-NHCHj;-, -NHSO,-, or -CH,NH-,

[0056] According to another er'fnbodiment, the present invention relates to a compound

of formula Ib:
H Ve V2
)I J\ Q-Ar
R’ H R
b

or a pharmaceutically acceptable s‘:alt thereof, wherein R, Rs, Q, and Ar are as defined
above for compounds of formula I

[0057] Preferred R! groups of fpnnula Ib include those described above for
compounds of formula I and Ia. |

[0058] Preferred V!, V2, and V3 groups of formula Ib are the preferred V!, V% and V°
groups set forth for compounds of i1forrnula L, supra.

[0059] Preferred Q groups of fcl"prmula Ib include those described above for compounds

of formula I and Ia.
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N(R) SO2R, N(R) S2N(R) 2, SO02R, or §02N( R4) 2; and each Arl is independently
selected froman optionally substituted 5-7 nenbered saturated, par;z’gmghmﬁ
unsaturated, or fully unsaturated nonocyclic ring having 0-4 hetero

i ndependent|ly selected fromnitrogen, oxygen, or sulfur; provided that when
R is hydrogen then Wis other than R, Q OQO R~, or OCl 12phenyl. - [ 0066]
Preferred RL groups of formula Ila include hal ogen, N(R)2, and optionally
subst i t ut ed[086016 efrrbﬁgrradMgrcﬁpanbﬂmulaﬁbMe@nopﬁmaﬂyshhsdmtcdﬁmg o, brono,

oor oyl leetel ity 578 HirberedidlrRie S RS et s S bl o

and V3 gr oumnwycﬁ@ﬁﬁ@h@nlg maxemda&ﬁnsnhdﬁpeﬁdeﬁd Selectdd fréfiGhitko ng:rxtyg@s set
forth for conmpounds o : f fornmula 1, supra. [00681 Preferre groups of

formul a || a%%Eus gF a8rldmernbrrsdsalnapted partishy gnsatunpied, or Sylly unspip [ 00691
Preferred

B R e T o
012CMD2CEMe, Ci:quHg g‘%(e 2y CH% f 2. NHOD? %gtﬁgﬁlb ﬁﬂ%% ﬁﬁéél opent yl ,
methyl , et h{iClOPEdgh s b aT Sy s - iﬁﬁ(’@?ﬁ) i

NH( CH2) 2NHEbenzM-]lGﬂb¥dslerYﬂdanNH§@2Fh ity1, behbbehiopkend Ce-GhydioulFsoindolyl,
NHC( O) CH2NH3,, and NHI CH, -i m dazol - K -Pr [ 00701 More Ereferabl , the021$3 group

of formula %“fiénﬂlsbe%qfé@fl@]da‘iq%ﬁ?ﬁﬂ eseni.Prafprredsppitpgats

CH2OH2NHD, A 5
NHCD2t - but y e ﬁcﬁﬁf g?%ﬁ@NPH(@%@%NE&M&W%ﬂ@W e,

NH( CH2) 2 NHFhEthalkYill-@@By,rqr@ﬁ Em@;lzwfewyh prefqred @)tfsm@(l@)tmludeﬂ@tr@zplyl

NHC( O) CH2N 2- the R: ~
grgfjp) of flc_)g%z?@g %Hgailogj ?&é%f)rﬁu&ém%iaﬂpﬁ(a%&ﬁ lr’ed rings
funned by tN@H@C&MIBﬂ\IMe)Q,tGI}QS SR, of forrrul alla are sel ect ed froma
5-6 nenbere ~ur r havi 0-2 het n entl sel ected
fromni ~r &9?}11 ﬁE&&ﬁBR%TWPSQ PIPJB %ﬁ%ﬁs&iﬁ@m%’ 1n>cll ude

I peridinyl N I | and I 1 WWR3 craiek inbugsorpba! | nyl .
E)18 25 J{JL 006 Ntl;g)\i agrggg??e R Eﬁ%ﬂ&;ﬁ@ﬂﬁ's > %ﬂfgsrlrml a IIHngare Y
sel ect ed fr OFh A200HSHa GHNEIMa Hzﬁ@g)ﬁc 2@5:%%&5{2@%%{9% part ially

unsat ur at ed¢ w r Iﬂﬂﬁ D& er oat ons
|ndependentl§85g{h§?€%d%o n?tro en, oxygg\g‘?)z’%ﬁr?& gt or ‘an ptlonal |y

subst i t ut edpleeny}) cpdogeatyd dmethylethyle hoproayl ¢3@ldpy0pyhé\§ﬂ@fb1)3®ﬂiz, or fully

it rogen. - oNCHA RN BHCH LA R i

phenyl , pyr batyl, NHCOYCHRYH;, aﬁdeH(bHﬁmﬁﬂazoEx@npl es of such bi cycl ic rings

' ncl ude benfﬁ%]] 3 lello?exlgrle%rdbly, the R’ group of formula Ib is selected from OH, NH,,
CHzNHz, CH,NHMe, CH,N(Me),, CH,CH,NH,, CH,CH,NHMe, CH;CH:N(Me),,
CHgC('Me)zN'Hg, CH,C(Me),CHMe, NHCO»z-butyl, phenyl, NH(CH,);NH;,
NH(CHz)zNHz, NH(CH,),NHEt, NHCH,pyridyl, NHSO;phenyl, NHC(O)CH>C(O)Ot-
buiyl, NHC(O)CE,NH, and NHCH,-imidazol-4-yl.
[0063] Most preferably, the R? group of formula Ib is selected from CH,CH,NH,.
[0064] - Preferred rings formed by the R and R? moieties of the Q—C(R)(Q—Ar)R3 group

of formula Ib are selected from a 5-6 membered saturated ring having 0-2 heteroatoms

independently selected from nitrogen, oxygen, or sulfur. Examples of such rings formed

by R and R? include piperidinyl, pyrrolidinyl, piperazinyl, morpholinyl, and

thiomorpholinyl.
[0065] Another embodiment df the present invention relates to a compound of formula
Ha:
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} .
napht hyl, indanyl, and indolyl. Wen present, preferred substituents on the

Ar ring of the QC(R)(QAr)RS group of R2 of fornmula Ha include R, hal ogen,

OR, phenyl, N(R)2, NHC(OW or SR Exanples of Il, such groups i ncRaddlL 2006

fluoro, chloro, bromp, CF3, OH  Owe, OPh, OCH2PH, SI\/E NH2, NHC( O) Me,

met hyl , ethyl, isopropyl, isobutyl, and cycl opropyl. [0074) Anot her

enbodi nent relates to a conpound of forrmula 11b: H NVN, --T" ~V 0 2

VN)~ RH Rh or a pharmaceuticalyfjy acceptable salt thereof, wherein: R

is T-Ar; each T is independently sfgal e Véd froma val ence bond or a Cl -6

al kyl i dene chain, wherein up to, rret yI e units of T are optionall y,
and i ndependently, replaced by - N% S— -N(RC(O-, -C(ONR)-
-C(O-, or -SO,-; each Ris |ndepe denV ybble(ﬂedfromhydrogen or an

optionally substituted Cl_6 allphE{tlc grotib, or: tw R groups on the same
nitrogen, taken together with the nitrogen atom attached thereto, forma
5-7 nmenbered saturated, partially unsat ted, or aromatic ring having 1-3
heteroatomsmimﬁmﬁ&w@@mleegmﬁﬁ@éﬁfwﬁ&rggen oxygen, or sulfur; R 2 is

QCR(QA)R rein gptionally forma 5-7 nmenbered saturated
or partiall }§r§§]§f3tﬁ§$fl°§ﬂhql‘?§$§ CNGN%E? o Rpet er oat ons i ndependent |y sel ect ed

from ni trogen se?é&YeQ%mQrVEl%{ﬁf dor égpali?yﬁ&nge@ﬁlg%@&%%gyté@o%%ﬁﬁeﬁé om a

val ence bond or a Cl 4 al a| n each
i ndependent | y uaits gﬁaTlaIm&)Itlbyallsrumaimd&tpm@bnﬂyrrgpla@Iddm@d NBm #-5- 7 menber ed

saturated, par y unsaturated nonocyclie ring
havi ng 0-4 he&é@déﬁsa %@Hgg% géﬁ%f gé?ect ed frominitrogen, oxygen, or
sul fur, or aRh®& &@nddp&ideﬂﬂyaﬁbleoﬁdwr@h ﬁﬁdroglﬁlrdrlamobﬁodaﬂ?@ﬁbthaitﬁtl lliphaticl y

unsaturat ed bic ic ring having 0- 4 heteroatons independently selected
from mtrogengT%%Py or sulfur; R3is selected fromR Arl, QOW

Q OC(O W ﬁ:ﬁn SiRre m%@ﬁl takéd &gpwﬂf&ﬁ@’d@éﬁ atom attached
N(R)C(O)QN(R4)2 or N(R) Q NMWe; is an optionally substituted Cl1.6
al i phatic group; thewgth fgrma 59 mml@g@mmte pedially nasaturatodnorarogREC ring02\W

CON(R) 2, S02W Sgng(glp-)ﬁ %etero%r:onér 1ngﬂependent1y selected from nitrogen, oxygen, or sulfur;
R?is Q-C(R)(Q-ADR?, wherein:
R and R? optionally form a 5 -7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
each Q is independently selected from a valence bond or a Cy4 alkylidene chain;
each Ar is independently an optionally subsﬁtuted ring selected from a 5-7 membered
saturated, partially unsaturated, or fully unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an 8-10
membered saturated, partially iumsaturated, or fully unsaturated bicyclic ring having 0-
4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R’ is selected from R’, Ar', Q-OR?, Q-OC(O)R?, Q-CONHR®, Q-OC(O)NHR?, Q-SR’,
Q-NR")2, NRYQ-As), NR)G(O)Q-NR")2, or NR)Q-NR")z;
R’is an optionally substituted C, g aliphatic group;
each R is independently selected from R, COR, COzR, CON(R)2, SOzR, SO:N(R)s, or
Ar';
each R’ is independently selected from R or Ar;

V!, V2 and V? are each independently selected from nitrogen or CR%;
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\
each R5 is independently selected fromR or At; V1, V2 and V3 are each
i ndependent|y sel ected fromnitrogen or C(R 6); each R6 is independerdti yUL 2006
selected fromR Arl, halogen, CN, NO2, OR, SR NR )2, NR) COR,
N(R) CON002, N(RC(O OR, CON(R~2, OC(ONR4)2, COR OC(OR NR) SO2R
N(R) S&2N(R) 2, SO02R, or SO02N(R4)2; and each Arl is independently selected
froman optionally substituted 5-7 nmenbered saturated, partially
unsat ur at ed,each Rf islihdepemisatly seléate] fem 8¢ ic!, halogdnnGNy NOLNOROSR, N@®hzer oat oms

UM, S BN Y A BN N TR B OR, 1)

wherein Ar is B{R Ngt)sy)zngtf%someﬁspjmmz,mmg then R 3 is other than
Q Wor C(O NH2 k 0751 Preferred V', V, and V3 groups of fornula 111b are
those set fdRehAfJp indgpandenthioss! e@tedffmnh%n %pupnalbLﬁybﬁlth@ 7761pemb%%r red Ar

groups of Rl o e f&@x htuted 5-6
menbered aryl %ﬁtﬁ‘g{eﬂ% ng Oﬁaﬁw%%gr%ﬁa epelt#zllglttladn??1 ect rom

ni trogen, oxyghﬂgeroauonsuﬂldepcndeﬁ’ﬂ}es@e;qt@drdﬁlmegen,exygﬁl du‘rwlﬁ[r Ar group of R of
TNBoz - CpsRpae BahER B BectTh RS A3 o R D O oY QCHBRERTL of
the T-Ar gr 0[0066]f Rrefairal RS glogps eftofni@aia NRide)talo geiiN (R ), Nitd au-yCHZ- or

- C H2CH2- . ﬁnpl es of R1 groups | of formula Ub include NHCH2 ptl onal |y

substi t ut ed SyREHYEY ¢-obtanyies of puchygrpansimeiadeshinse.fFpmo, fluoro, NH,

NHC( O NH( opt | NYIES Ml t tted
phg]yl)) (Nﬂcrg%%vﬁ ZCHZ?E%t ?olgg‘?%y subst | tuw}@%gr?%@ dIQ'IQICBJ?f )p(y’%éféfgﬁ%w 25
J UL 2006 asdibdutluted phenyl), NHC(O) naphthyl, NHC(O)t hi enyl,

NHC( O d H I hy | , I
L0 Byt 1 g OOy BB by AR Aot BRRRRRAY. vsaapr ooy,
E(lR;)fZ f g{)g\\;\l{@oﬁﬂs)sew@ﬁh f%fo@ﬁ@:ﬁﬁnc}js dflfnﬁrhmtwlREhz rh.allhogen nitro, CN, QN dsfo .

: . an in ea a_s defne
supr a. Exanﬂpgés?of%?f%%&ﬁ siof &t @C&HQY&% Pﬂeéf’lﬁ"t afqnﬁ%\é’?f‘ d, dHz-r9% 1 o,

Ove, OPh, OCE38 C HXCH2Ph, CEt, SCBF2, Methyl, et hyI | SCOPr OPYI . Pr OPYL
Vinyl, CK acetyl en t, CHZP CH2NH2, CH2N( Et)2 Clerg)rphoI i u- 4- yl,
Coni per di n B0GA1° Sl siomms o orarip Bagerade B, 0GR, GG ML, G, O Ne,

S02Me,  NHEty, M\%@Q re those
set forth abo@&g%r o n% (g f()ﬁ ﬁf{ﬁpﬁﬁ?ﬂ% gglicl:t)ﬁ{ gmdp[sg%% a(;ﬁtql%r red R3
gr SUD? ;Jf f ?DHLlNﬂz JCNHy CEANHRfe, QmmeXzZIHKGIMz, GHCHN{MeC( O Q N( w2,
GeND & Chc Bl B R
CH2NH2,  CH2 I@Q&qu 8}%&%%@2" C( Me) 2(11 1
| ~, CHCH? N{Hyﬁylzcyc(aﬁ%@ﬁz Nf&hyl Mﬁ%ah%ﬂaﬂsﬂlcyclopﬂb@wm(gﬂgm ntyl, methyl,
et hy isopr opﬁ/H cycl opg\]ﬁ)\é
FE)NE,, NE(CH;),N t, NHCH,pyridyl, NHSO,phenyl, NHC(0)CH,C(0)O¢-

butyl, NHC(O)CH;NH3, and NHCHg—ldeazol-4-yl.

[0070] More preferably, the R3 group of formula Ila is selected from OH, NH,,

CH,NH,, CH,NHMe, CHZNMejg, CH,CH,NH,, CH,CH,NHMe, CH,CHN(Me)s,

CH,C(Me),NE,, CHyC(Me),CHMe, NHCO#-butyl, phenyl, NE(CHz)sNIL,

NH(CH,);NHo>, NH(CHz)zNHEt,i NHCH;pyridyl, NHSO;phenyl, NHC(O)CH,C(0O)O¢-

butyl, NHC(O)YCH;NH3, and NHICHz—imidazol-4-y1.

[0071]  Most preferably, the K? group of formula Ia is selected from CH>CH,NH,.

[0072]  Preferred rings formed by the R and R® moieties of R* of formula ITa are

selected from a 5-6 membered saturated ring having 0-2 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. Examples of such rings formed by R and R?

include piperidinyi, pyrrolidinyl, \plperazmyl morphohnyl and thiomorpholinyl.
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NH( CH2) 2NH2, NH( CH2) 2NBEt , ~HCI-f2pyridyI, NHSO02phenyl, NHC( O CH2C(O Ot -
butyl, NHC(O CH2NH3, and NH~Hfi ni dazol -4-yl. [00801 I\/bre pref erabl y,5 §inexw-
group of fornmula Rb is selected from CH2ZNHMc, CH2N(Me) 2, CH2CH2NH2,
CF12C~2NIi Me, CUWWNM2, a-12C(Me)2NY% CH2(( I\/E)ZCHI\/E NHCO2t - but y~, phenyl,
NH( CH2) 3NH2, NH( CHZ)2NH2 NH( CH2) , NHEt , NHCH2pyri dyl , HSO2phenyl ,

NHC( O) CH2C( O Ot - butyl,  NHC( O) CH2NH3, and NHCHz- 1ni ~ dazol - 4- yl . [00811 31
nost Pl Mve[onge,] ~Wreforrgd Af gfoapsiafiR? dﬂlﬁonmﬂasﬂherdsetécfedcﬁﬂmm&ﬁ@hﬁﬂy [00821
Pref ei i es of fornul a,Ub selecied froma 5-6
menber ed sséfgﬂft‘é\t?‘gg &ﬁgg?fﬁ‘iﬁaﬁ‘ﬁmﬁd?aﬂ'@ﬁl@%%ﬁtﬁdﬂ% ‘fﬂ:f@'f‘ffar sel ected from

ni trogen, @¥¥E9AIc g vidol 4 hEXRRRehR sndef,erﬁwﬁdny §e'1é&€b‘él ffd?ﬁ HRES2BY, oBygeﬂd R3
i ncl ude plperldlnyl pyrrolldlnyl perazin pholirtyl,

t hi onor phoqrusrlm of ar{mseﬂmwwﬁéa lﬂrmegm amatgd, @artraay ﬁusaalre!bd,aare
sel ect ed f int artiall
unsat ur at e PR#F?/&E S1 zf%/ru Ig%t.&@%% 0”%%%%}?% ﬂﬁgﬁg{dﬁﬂl\f E)cﬁlfr%e'?er ot orr?sl

i ndependemltrygeuednngm,dnrfsuldim iExamplge of suok ygeocyclit rings mclhﬂuphengak pauddydpt i onal | y

substitut ~ red. satur ted ar dal | nsat yrated,. or fully

unsat ur at raﬁp’lc%‘flf%tenﬁ’ Sr?gs b pigygh Pﬁﬁlﬂ?lﬁgeuf’ %‘geﬂ ﬁ‘flf’tj) sel ect ed
from -22 ghphithdilindd Gandﬁh&dlﬁgWher@f&@ﬁ@pre%neﬂ@hﬁ%&uen%@é Aﬁnﬁ% oftheh
nmonocycl i c r| s i nclude phepyl ‘ pyrid pyrim dinyl, pyridon far anyl ,

tetrazol ylQ- Q AR GWIP@éBnPf/ m@?ﬂ%ﬁé&éﬂ@ R® ahﬂh’gelé}ﬁR nleqw Branpl es of

such bicyc I ht hyl ,
benzot hi op en&‘?}ﬂ“g&aﬂ»l{;’fﬁi@ﬁggﬁfl so#@fg BFRM %ﬂr?i/gﬂ&gé%@o uraay " and

i ndol yl . \ibiie, PPlIRGH,PHrSMe NHNEIEIMe, lmthy,f ethlylt iseprpyly isolgptylf ariche
QCR(QA ))dN g’;oup of Wof fornmula Ilb include R, hal ogen, OR*, phenyl,
N(R) 2, NHCCO®RPEr W  Exanpl es of such groups include fluoro, chloro,

brono, CF300%], QvxthdrPhbo@iddalates tSMeomPpiuhd of M@ WE:; net hyl, ethyl,

i sopropyl, isobutyl, and cycl opropyl. [0084] According to another

enbodi ment, the present inventi oﬁrel\gﬂ es to a conpound of forrmula Jai: H
N MV2 0 R H 1111 or a pharma |c‘oﬂlfy @cceptabl e salt thereof, wherein
R, R Q and Ar are as defi nedN\ab ve or orrpounds of formula |. Preferred
Vi, V2, V3, R W Q and Ar groups ofv® f NAUT®21 1| are those set forth above
for corrpounds of formula | or |1Q! [0085]HAccording to another enbodi nent,
the present invention relates to a conﬁgund

or a pharmaceutically acceptable salt thereof, wherein:
R!is T-Ar;
each T is independently selected from a valence bond or a Cy¢ alkylidene chain, wherein
up to two methylene units of T are optionally, and independently, replaced by -O-,
N(R)-, -8-, -NR)C(0)-, -C(OIN(R)-, -C(0)-, or -SOz-;
each R is independently selected from hydrogen or an optionally substituted C;.¢ aliphatic
group, or: | -
two R groups on the same mtngen, taken together with the nitrogen atom attached
thereto, form a 5-7 membefpd saturated, partially unsaturated, or aromatic ring
having 1-3 heteroatoms inds‘ependently selected from nitrogen, oxygen, or sulfur;
R? is Q-C(R)(Q-ADR?, wherein: |
R and R? optionally form a 5-7 ilmembered saturated or partially unsaturated ring
having 0-4 hetercatoms indépendenﬂy selected from nifrogen, oxygen, or sulfur;

f
each Q is independently selected frq'pm a valence bond or a Cj.4 alkylidene chain;
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|~
of formula IV: H i~N V4LV3 OAr[ RHR3 IV or a pharmaceutically

acceptable salt thereof, wherein R, R, Q and Ar are as defined abpydUf s
conpounds of formula 1. Preferred V', V, V, Rl R3, Q and Ar groups of
formula IV are those set forth above for corrpounds of formula | or 1b.

[ 00861 According to another embodi ment, the present invention relates to a
conpound of formula V: 235 J UL 2006 H/NV, 0O N'k2 0al~-NRYV
)-N(R) H Aeracla/A'rdﬂfinéemhéﬁmhlmaewptimmﬂlb/yumdnmﬁtri{tg selestatl fromhe f-dohgmbdred ei n: each

R is independef sel mhyd opal.l It ut ed Cl-6
al i phati c. ch 'rﬁyed E%ﬂ unﬁamP%%dpé %‘ﬁgflﬂs@ ‘E%%ﬁ@“ﬁ.g?%g g%‘%‘ﬁ%ﬁt oget her
with tlhfa ni t I’thglﬁfi)aa)hgr’ih.dﬁpbﬁdﬁﬁﬂﬂ selbdiﬁfﬁ&mnltfdgéﬁno&yﬁen?ﬁffﬁﬂmr@dnsaﬁmrat ed,
partia yunsaturate or aromatic rin g 1-3 heteroatqQns_in
dependent | y s&i°88e Shighioch it %Hnsaw«% A o0y gieaied b bigcho P having o-

Q (R (QA)Ry he%i&h@md eﬂﬂ&tﬁ%el@&tsﬂ F}Bﬁﬂ Alﬁfogeﬁréﬁygeé or §ulfifgiToer ed saturat ed

or partial lgé unsaturated ri et ef oat OfTs | ndepend?nt I Yy, sel ected

from ni t r ognis selgstefromdy’, AIJI.Q@R %@SED)@ Q-GOMHBGM@‘E(O} 42683, from a
val ence bond I 3 i .ndependently an
optionally su&ﬁﬁ% %qéﬁ @nﬁsmgggﬂiﬁ s g@%ﬁ%@? 'ed | saturated,
ﬁart ially URS@.EMG@(&@HY{ﬂlbsflw{tdd}clwmﬁ?haﬂb%ﬁ'@@ m)nocycl | c ring having 0-4

et eroat ons i pdependent sel e ro , Or an
B 10" menberEh Ko R peReatentl Srierat fym b Lt GOBR, NG JOaheSom EPhe

bicyclic ring opgyh ng 0-4 heteroatons i ndependent ly selected from nitrogen,
oxygen, or sulfg Is selected fromR, AX', Q0 QOC(O R, Q CONW

Q OC( O) NHR achR Wmdwﬂﬂ)@eleﬁ?@ff@}&m)m N(Rr-(OQNe)2, or N(RQN]e)2;
V!, V2 and V? are each independently selected from nitrogen or C(R Y

each R® is independently selected from R, Ar', halogen, CN, NO,, OR, SR, N(R4)2,
N(R)COR, N(RYCON(RY,, N(R)C(O)OR, CON(R*)2, OC(O)N(R*),, CO;R, OC(O)R,
N(R)SO:R, NR)SON®RY),, SO:R, or SO;NRY),; and

each Ar' is independently selected from an optionally substituted 5-7 membered

saturated, partially unsaturated, or fully unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
provided that when V', V2, and V? are each CH,T is a valence bond, and R? is Q-CRXQ-
AnR?®, wherein Ar is an optionally substituted phenyl ring, then R? is other than
Q-OR® or C(O)NH.
[0075]  Preferred V!, V2, and V° groups of formula Hb are those set forth for
compounds of formula I, supra.
[0076] Preferred Ar groups of R' of formula IIb are selected from an optionally
substituted 5-6 membered aryl ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur. Preferred T moieties of the T-Ar group of R! of formula IIb
are selected from a valence bond, -NHC(O)-, -NH-, -NHCHj-, -NHSO,-, -CH;NH-,
-C=C-, -CHj- or -CH,CH,-. Most preferred T moieties of the T-Ar group of R! are
selected from -NHC(O)-, -NH-, -NHCH,-, -CHy- or -CH,CH,-. Examples of R! groups
of formula IIb include NHCHx(optionally substituted phenyl), NHC(O)(optionally
substituted phenyl), NHC(O)NH(optionally substituted phenyl), NHC(O)CH(optionally
substituted phenyl), NHC(O)CH>CHa(optionally substituted phenyl), NHC(O)(optionally
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R is an optionally substituted Ci- 6 aliphatic group; each R4 is

i ndependently selected fromR, COR5, CO2R5, CON(R5)2, S02W SO02NW 225 ¢l 2006
At'; each R5 is independently selected fromR or Ar; V', V2 and V3 are each
i ndependently sel ected fromnitrogen or C(R); each R6 is independently
selected fromR, Arl, halogen, CN, NOZ OR, SR, N\W2, NR COR NR CON(R-),,
~(R) C( O OR, CO\I(R)q,, OC(ONM, COA, OC(OR NRSOR NRSO.NRY,,,
SO02R, or S@Nsﬁm)QPMM) I\IHC@)EaphtHlyl M%(O)émﬂyl NHCGQ)pymdté,dé]iﬂ@)ﬁmnﬁel ected
from an OptIO ubsti.t.ut ed 7 _enb red artially

unsat ur at ed™ g}y feﬁ? APEORY E QTR i&yﬂBﬂ%’Bgl ?ﬁeﬁy hgngg 0-4 het eroat ons

i ndependent [007$]el epﬁeesireﬁrsemumehfs%eﬁb Apgmg@abede formile 1Ib, WBeBplesditef erred Ar

groups of fornmula V are those_ set: ounds of formula | or 31b,
Juprae Lo0aGyhe B chatessmmonD. GRS r@@%‘u EEMRUGONOR, &1 hose sel

T, 17 SR e i e R 3 o

s upr a. [ 0096Hloie broame finato, G, aitrwpOlvieg! @Ph;‘ OCE; A Ph, GEg ng;‘z,fmﬂthﬁ ﬂ:thleabI e |

R1a0 o olEpErhpesh Vv K sl icipn N SR Gz chpsorgpeling 1

N'--y" 14" - SHPpetdial 1, HAmitadold -Wi; @H,piperazin-1-yl, C(O)NH;, C(O)Me, SO;Me,
NHEt, and NHMe.
[0078] Preferred Q groups of formula ITb are those set forth above for compounds of
formula I and Ib.
[0079] Preferred R? groups of formula kb include R’, Q—OR5 , Q—N(R4)2, Arl,
N(R)C(0)Q-N(R*),, and NR)Q-N(R*,. Examples of such R® groups include CH,OH,
OH, NH,, CH;NH,, CH;NHMe, CH:N(Me),, CH,CH,NH,, CH,CH,NHMe,
CH,C(Me),NH;, CH,C(Me),CHMe, CH,CHN(Me),, CH,CH,NH;, NHCO,#-butyl,
phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, NH(CH,)sNHz,
NH(CH,),NH;, NH(CH;),NHEt, NHCH,pyridyl, NHSO;phenyl, NHC(O)CH,C(0O)Oz-
butyl, NHC(O)CHgNH3, and NHCH,-imidazol-4-yl.
[0080] More preferably, the R group of formula IIb is selected from CH,NHMe,
CHzN (Me),, CH,CH,NH;, CHZCHgNHMe CH,CH,N(Me),, CH,C(Me),NH,,
CHZC(Me)ZCHMe NHCOzt-butyl phenyl NH(CH,);NH,, NH(CHz)zNHz,
NH(CI-IZ);NHEt, NHCH,pyridyl, *IHSOthenyl, NHC(O)CH,C(O)Ot-butyl,
NHC(O)CH;NH;, and NHCH,-imidazol-4-y1.
[0081] Most preferably, the R?|group of formula ITb is selected from CH,CH,NH,.
[0082] Preferred rings formed by the R and R® moieties of R? of formula IIb are

selected from a 5-6 membered saturated ring having 0-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur. Examples of such rings formed by R and R’
include piperidinyl, pyrrolidinyl, pLiperazinyl, morpholinyl, and thiomorpholinyl.
[0083] Preferred Ar groups of R? of formula Ib are selected from an optionaily
substituted 5-6 membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-4 heteroatoms independently selected from nitrogen, oxygen,

or sulfur, or an optionally substituted 9-10 membered saturated, partially unsaturated, or

fully unsaturated bicyclic ring having 0-4 heteroatoms independently selected from
-22-
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nitrogen, oxygen, or sulfur. Examples of such monocyclic rings include phenyl, pyridyl,
pyrimidinyl, pyridonyl, furanyl, éetrazolyl, thienyl, cyclopentyl, cyclohexyl, and
cycloheptyl. Examples of such béicyc]ic rings include benzo[1,3]dioxolyl, indan-1-onyl,
naphthyl, benzothiophenyl, 2,3-d§ihydro- 1H-isoindolyl, indanyl, benzofuranyl, and
indolyl. When present, preferred substituents on the Ar ring of the Q-C(R) (Q-Ar)R3
group of R? of formula ITh incluo}Ie R®, halogen, OR®, phenyl, N(R®),, NHC(O)R®, or SR®.
Examples of such groups include fluoro, chloro, bromo, CF3;, OH, OMe, OPh, OCH,PH,
SMe, NH,, NHC(O)Me, methyl, ethyl, isopropyl, isobutyl, and cyclopropyl.

[0084] According to another embodiment, the present invention relates to a compound

of formula III:

1

N}I NP N
H ﬁa

j \'
R

m
or a pharmaceutically acceptable salt thereof, wherein R!, R?, Q, and Ar are as defined
above for compounds of formula ‘I Preferred V!, V2, V3, RI, R, Q, and Ar groups of
formula I1¥ are those set forth aboiwe for compounds of formula I or Ib.
[0085] According to another eimbodimcnt, the present invention relates to a compound
of formula IV: | |

H i
N,N SV o0

\l -, -
R H g3

Iv
or a pharmaceutically acceptable salt thereof, wherein R, R? Q, and Ar are as defined
above for compounds of formula I. Preferred vl vZ Vi R, R3, Q, and Ar groups of
formula IV are those set forth abc%ove for compounds of formula I or Ib.
[0086] According to another ejmbodiment, the present invention relates to a compound

of formula V:
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-aNR'0 tjN NI KIl-~NCON HHH 1-28 1-29 1-30 HHHNa o ft~No H OH
HOHHO .M 0 1-31 1-32 1-33 HO ~l CF3 MNJ Or HO4H~PHO¥5MP§
1-35 1-36 HHHBr 0 OM FP -a- - ' NaNK'Cr ,, " 0 N NRV-Q- H OH
OHC 1-37 1-38 1-39 26 2 5 JUL 2006 HHHO F OHVe M\~ aF <ONRV ad
<3~N~~a0 HOHH OHH OH 1-40 1-41 1-42 HFHHMo NH NXY~I 1" HOHH
OHHOH 1-43 1-44 1-45 HHH o 14Njb~A."O N'3aNo tp AYAO H HN Bu H HN
QO Bu H NH2 H ’

. N V-§-V2 o

N B

Q. V3J\N/“\F12
—N(R) H
|
Arg
: \Y%

or a pharmaceutically acceptable ?alt thereof, wherein:
each R is independently selected from hydrogen or an optionaily substituted Cy. aliphatic
group, or: ; '
|

two R groups on the same nitrogen, taken together with the nitrogen atom attached

thereto, form a 5-7 membered saturated, partially unsaturated, or aromatic ring
_ having 1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R? is Q-C(RYQ-ADR?, wherein:
R and R? optionally form a 5-7 membered saturated or partially unsaturated ring
baving 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
each Q is independently selected from a valence bond or a Cy.4 alkylidene chain;
each Ar is independently an optionally substituted ring selected from a 5-7 membered
saturated, partially unsaturated, or fully unsaturated monocyclic ring having 04
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an 8-10

membered saturated, partially unsaturated, or fully unsaturated bicyclic ring having

0-4 heteroatoms independenqy selected from nitrogen, oxygen, or sulfur;

R? is selected from R’, Ar', Q-ost, Q-OC(O)R’, Q-CONHR’, Q-OC(O)NHR?, Q-SR®,
Q-N®R*)2 NR)(Q-A1), NRIC(O)Q-NR )z, or NR)Q-NR "

R’is an optionally substituted Cljs aliphatic group;

each R* is independently selccteq from R, COR®, CO3R’, CON(R?),, SO;R?, SONR?),,
or Ar';

each R® is independently selected from R or Ar;

V1, v? and V? are each mdependently selected from nitrogen or CR% H

each R%is independently selected from R, Arl, halogen, CN, NO, OR, SR, N(R4)2,
N(R)COR, N(R)YCON®R™,, N(R)C(O)OR, CON(RY);, OC(O)N(R*);, CO2R, OC(O)R,
N(R)SO;R, N(R)SON(RY);, SO;R, or SONR),; and

-24 -




| T

0111" e- 1-46 1-47 1-48 HHH CI‘ PP] O NZY-acl NNjaAl'OH ffH2 H NH2 H NH2

1-49 1-50 1-51 HHHO NNNNaNcl HNH2 HNH2 H NH2 1-52 1-53 1-54 ji0 Mg
OH -aNcrdaNNI N HNH2 HKNl H-2 H 1-55 1-56 1-57 HHH -(d~)

~' ~NRACI ~ONRYCLClI' -aNZy pp tp HNH2 HHN HHN NH2 NH2 1-58 1-59 1-60 -27
25J UL 2006 HHHtmNZY-acl nmgzy-a-cl MA~C O H HN H HN H HN NHwW

INMe2 | NHEt 1-61 1-62 1-63 H H H P-NZAI <aNzZy-aC] H HN H HN H HN 1- UN
NH 1-64 1- 68ach is ipgqpepqlently selected from an optionally substituted 5-7 membered

saturated, partially unsaturated, or fully unsaturated monocyclic ring havihg 0-4
heteroatoms indepf;ndently selected from nitrogen, oxygen, or sulfur,
[0087]  Preferred Ar groups of formula V are those set forth for compounds of formula
I or1b, supra. ‘
[0088] Preferred V', V2, and ‘V3 groups of formula V are those set forth for compounds
of formula I or Ib, supra.
[0089] Preferred R? groups of ?formula V are those set forth for compounds of formula
I or Ib, supra.
[0090] Representative compoﬁ?nds of formula I are set forth in Table 1 below.
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ary skill in the art.
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Scheme I
; O rF H H
A "b _@ m o ,\{m
NO, H\1 NC, R! NH
1 2 3

Reagents: (a) NoH4-H20, BuOH, reflux; (b) SnClg-ZHzO; BuOH, reflux.

[0092]' Scheme I above shows a general method for preparing the aminoindazole
compounds 3 where R is other than hydrogen. When R' is an alkyl or aryl group, the
nitro-indazole compound 2 may be prepared by methods substantially similar to those
described by Henke, et al, J. Med. Chem., 1997, 40, 2706. The reduction of the nitro
group at step (b) to afford compound 3 is achieved by the methods deséribed by Bellamy,
et al, Tetrahedron Lett., 1984, 25, 839. Alternatively, reduction of the nitro groop of
compound 2 can be achieved by treating 2 with hydrogen gas in the presence of Pd/C by
methods substantially similar to those described by Boyer, et al, J Chem. Res. Miniprint,
1990, 11, 2601. Another alternative method for achieving the reduction of the nitro group
of compound 2 is by hydrolysis using a method substantially similar to that described by
Lee, et al, Synthesis, 2001, 1, 81.

Scheme IT
F H H
Q- 4, T
; ; NH
NO; R e R’ 2
4 2 3

Reagents: (a) NoH4H20, BuOH, reflux; (b) SnCl,-2H,0, BuOH, reflux.

[0093] Scheme IT above shows a general method for preparing the aminoindazole
compounds 3 where R' is an amino or alkylamino group. The nitro-indazole compound 2
may be prepared from 2-fluoro-5-nitro-benzonitrile (1) by methods substantially similar
to those describe by Parnell, et al, J. Chem. Soc., 1959, 2363. Aminc-indazole compound

3 may then be prepared from compound 2 as described above for Scheme I.
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the present invention may be prepared as illustrated by the | Schenes
| -XVI1 below, by the Synthetic Exanples described herein, and by general
met hods known to those of ordinary skill in the art. -44 2 5 JUL 2006

Scheme | O FHH R-k (a) (b) 10 NO2 R N02 RL NH2 1 2 3 Reagents: (a)
N2H4- H20, BulSBemedi| ux; (b) SnCl2-2H20, BuOH, reflux. [00921 Schene | above
shows a gener al hod f or pr eparing ghe arninoi ngazol e rrpounds. 3 where
Rl is other than gen. én B,é I kyl _or aryl gr t he
nitro-indazol e com rem%%met hods subst ,_] y simlar
to those described by ﬂBhke et al Med 1997, 4@ 2706 The
reducti on of theesgrtro group at step (b) to afford conpound 3 is achieved
by the nethods described by Bell any, et al, Tetrahedron Lett., 1984, 25,
839. A ternaméa\ggﬂty- (a)rcgpuggﬂcqaldotb)mqwctro group of conpound 2 can be
achieved by treating 2 with hydrogen gas in the presence of Pd/ C by nethods
subst ant i al | P024]n @herpeﬂii Abnye shescs mpibed fy pEppang cappqundgofdqapyla Radere

M ni ptint, g _1&}- ng the
reducti on of tl%%aloéénr ol%gg%%m %ﬁ%%ﬁﬁéﬂ@é szﬁbg%ﬁ%gnf‘%ﬁlg’cﬁfsﬁ% a net hod
subst ant i al | shlerpBiditeo-1tHbindhwale @ vsing the dnethods Heseribat byav. Awyens, lzéal, $4st2001, 1,

8 1. Scheme F bltinnTron, Abat 1 Yo AN idZ Ry, W niRoindhbote 5 can be treated

with N-chlorosucciniimide to form a 3-chloro nitroindazole 6. The reduction of 6 to form

the amino compound 7 may be achieved by following the methods described by Boyer, et
al., J Chem. Res. Miniprint, 199(1, 11, 2601.

Scheme IV
H H
3 9 ol
+ :
)\;@\ ;H J-L 2 ———————- ";©\NJLR2
R NH; "o7R o h
3 ‘ 8 Ia

[0095] Scheme IV above outlines a synthetic route for preparing compounds of
formulal. The starting aminoincjlazole 3 is coupled to a carboxylic acid compound 8 to
form compounds of formula I us?ng standard coupling conditions known in the art.
‘Where necessary, reactive functipnal groups of R* may be protected before coupling. In
certain cases, the yield of the coujpling reaction has been improved by protecting the

indazole ring NH, with a Boc gr&up.

Scheme V
b

0 =N 2 M 2 A 2
woohutr * (Y 30— MR oy
OH

-

E\ I
9 10 11 12
Reagents: (a) KHMDS, THF, -78° C; (b) LiOH, MeOH, H,0O
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4 2 3 Reagents: (a) N2H4. HzO, BuOH, reflux; (b) SnCl2-2H20, BuCEL refl ux.
[00931 Schene El above shows a general nethod for preparing the 25 JUL 2006
am noi ndazol e conpounds 3 where RL is an arnino or al kylam no group
nitro-indazole conpound 2 may be prepared from i
2-fluoro-5-nitro-benzordtrile (1) by methods substantially S|mlar to those
describe by Parnell, et al, I Chem Sec., 1959, 2363. Am no-indazol e
conpound 3 [00&6} t hSGhdme Wab@&rshdwﬁ h géheed) ﬁfmmmdoﬂpraparﬂg&c—hjrdreﬂy adddsvi2 f or
Schene 1. -45 5 JUL 2006 Schene 1111 IVNO2 C1 N(a% Cl NH2
56 7 Reagé!ﬁ%dsfor PEEPRTITE COMRROUNES qiépramlw} V@QIC Hbdﬁ @ﬁ 6@9’4@“&%@ efhofs apove

shows a met hd. 04 S @RAk! 9?&(}&% RS clict i R PhROCN-

For exanpl e, SJr?l ~%) I(ﬁlill-lﬂln (r)[(f1 f 1q&e&c I o nate tougf

chl or o- 5- ni tl0owvdstdchiavkain met(x&ds wbstmmaﬂymnmar foatissediesribed byl }hynandezpemér s, et
al, Justus i.ebi gs e 27, 495 295. ternativel

ni t r oi ndazol’e 98- ﬁ"’bglg?? %}tg@m \J/ﬁ‘faﬁ’xﬁ-”& pereaet d F?ql?erﬁragari:%achlgmg&o
3-chloro ni ttﬁ@pxﬂdaﬁpé&s&meﬁfwn@%%ﬂaw UreCchsn.f @88 53, hegamM no conpound 7
may be achi eved by follow ng'the net hods descrl bed by Boyer et al., J
Chenz. Res. Mnippint, 199 11, 2601. Schenre IVHH MI -- 00 + HA2 M1 2
R NH2 10 Rfhe¥yR H 38 Ia [ 00951 Schene |1V above outlines a synthetic
route for preparing corrpounds of formula 1. The starting am noi ndazole 3 is

coupled to ameLPoxylic a @und 8 to pgd@ mpounds of formula I
usi ng standard Y| c@w&

iBihe a Were necessary,
reactive functi wqugs of R~\ Q&Eprotecte : pupllng I n

certain cases, the yielgh of the coupl Ség) ction has |rrproved by
protecting the indazole ring NH, -with a (o group. Scherre VOaObao
MeQA, , Ar Me.' O Kyar HO"yAr 1C2 OH oH 15
()
H
NJH, r
H NHR
16

Reagents: (a)MsCl, pyridine, THF; (b) NHR, pyridine, THF; (c) TFA, CH2Clo

[0097]  Scheme VIshows a general method for preparing compounds of formula Ib
where R? is a variety of amino groups from compounds of formuia Xb where R? is a
hydroxy group as described above in Scheme V. Compound 13 maj‘be treated with
methanesulfonyl chloride and pyridine in THF to afford the mesyl derivative 14. The
mesyl group may then be displaced by the desired amino group to affé)rd compound 15,
Removal of the Boc protecting group provides compound 16. Each of these steps are
well known to one of skill in the art.
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9 12 Reagents: (a) FaB4DS, TBF, -7~0 Q (b) UOH, MeOH, HO -46 2 5 JUL 2006
[0096] Schene V above shows a general method for preparing a-hydroxy adi ¢l 2006
12 used for preparing conpounds of : formula 1b, where Wis OH, according to
the nethods described in Schene |IV. The formation of the oc-hydroxy ester
conpound 11 from9 and 10 was achi eved by nethods substantially simlar to
t hose descri bed by Hernandez, et al, J. Og. Chem, 1995, 60,2683. Tile
oxazi ri di ne SehgeriVILO can be prepar ed according to the procedure described
by Davies, ct al., J. Og,. Chem, 1988 53, 2087. Schene t-Buo- o (a) t- U
t-Buo-fo 0 0 0 Arjo\é;\ r APh /y oMH O S0z k- NHR(c)13 14,;1%,5,‘r (c) HO
M NAyAr H NHR Yoo eagents (%5 pyr|d| ne, yr it ne, THF;
(c) TFA, CH2Cl 2 [0097] Schene VI fws a gener al rﬁﬁﬂhod for preparl ng
conpounds of formga Ib where‘\msi s a variety g amno groupgofrom conpounds

of formula Ih where Wis a g:dt},i/drox rou&as descri bed above in Schene V.
Conpound 13 Reagews @MEBR.&Y. 4h(b)ﬁ%‘m? ,ITT@BMF) iR TR Bsd pyridine in

THE 10 301 O fobh® S8t 981 In6RL i Mine P o FR2 A SN R Tl Bies

di spl aced byt desired ‘ar gr oup m)va *of the
Boc pr ot ect i mgfig feryperarioy bdﬁpomﬂsrpbﬂmdulwb wher!Rdf ai ke gaéep This wethoe | |

k t foskill the arL r47 JUL 2006 5 Sch 0 (b) 0
(0) Ar g, KPS Nifto eRRRF oty AF ompinll oo R e st G7is0841ps o0
Reagents: (23f¥BRnulAW(R f;?lfé(kt)(:b)r M3, or N RYBNIRF),. Efoh d#eid abbiE stepddd wefi098]

Schenme VH above sh-~yfs for” preparing carbox (}/I ic acid internmedi ates
known to one of skill in the art. Carboxylic acid compound 20 may then be coupled to

the amino-indazole according to/Scheme IV to afford compounds of formula Ib.

Scheme VIH

Ho H

o fo
“NO; | NO,
‘ 21

Reagents: (a), I, KOH, DMF, 1,

[0099] Scheme VIII above shibws the preparation of 3-iodo-5-nitroindazole (21) from
5-nitroindazole (5) according to *nethods substantially similar to that described in
published PCT application num‘dier WO 02/10137.

Scheme IX

Br

H | H
N ‘ N
N‘\-I:L (@ N)\—:@\
"NO, NO,
5 22
Reagents: (a) Bry, AcOH, reflux.

[00100] Scheme IX above shows a method for the preparation of 3-bromo-5-
nitroindazole, by a method substantially similar to that described by Benchidimi, et al, J
Het. Chem., 1979, 16, 1599.
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useful for preparing conpounds Ptl Mula | b where R3 is an am no group. This
met hod may be used to prepare cornpou~ds of fornula Ib where Ws a vbﬁl.]@’r.;?ﬂﬂﬁ
of amino groups of formula N(FO 2, N(R)COTN-R 4 )2, O N(R) TNCe) 2. Each of

t he above steps is well known to one of skill in the art. d arboxylic acid
conpound 20 may then be coupled to the am no-i.ndazole according to Schene
IV to afford conpounds of forrrula 1b. Schenme VIII HH NINnNnl_ NO2 NO2 5
21 Reagent sSchegleIX12, KOH, DNff, 21 [00991 Schene VIII above shows the
preparation of 3-iqgo-5-nitroi ndazole (21) from 5-nitroindazole (5)

according to met hods sy bstantlé% Si m far to mh descri bHd n published
PCT application nugb [D- 137.Sctrenel (a) N-N \
~j NO2 Br NOp 5 @ Eatents: (a) Br2, AcOH,

above shows a nethod for the @’ep‘aratlon of R3- bronp-5- £t roi ndazol e, by a
met hod subst ntially Sﬁz? lar to hat descri bed 4)y Benchidim , et A J Het.
Chem 1979, 16, 1599. 48 2 5 J®% 2006 Scheme?4X HH H (a) %N N- L

)" .+ Ror Redgentsia)¥PRH;), 0, 81, E%W, DMF,NO%. Ar~. Ar~/ 22 23l: 24 242
|

[00101] Scheme IX above shows a general method for the preparation of compounds

of formula I where R! is an alkynyl group. The bromoindazole (22) is coupled with
propyne (23), by the Sonograshira coupling method, to afford 5-nitro-3-prop-1-ynyl-1H-
indazole (24). One of skill in the art would recognize that a variety of alkynes are
amenable to the above reaction apd are useful for the preparation of a variety of

compounds of formula I wherein|the T moiety of the R! group is an alkynyl group.

Scheme X
MEM MEM
]
. N
“»—‘Q — }-J@ VO
Al NO.
26

Reagents: (a) MEMC], NaHMDE‘?, THE, rt; (b) RB(OH)2, Pd(dppf).Cl;, K;PO4, DME, 1t.
[00102] Scheme X above sho{;vs an alternative method for the preparation of |
nitroindazoles (2). The NH-groui of the iodoindazole compound 21 may be protected.
Although use of the MEM-proteﬁing group is depicted above, one of skill in the art '
would recognize that a variety of protecting groups would be suitable for the above
reaction. Other amino protecting groups are well known in the art and are described in
detail in Protecting Groups in OrTganic Synthesis, Theodora W. Greene and Peter G. M.
Wuts, 1991, published by John | iley and Sons. The amino-protected iodoindazole (25)
is coupled to a boronic acid using the Suzuki coupling methods that are well known in the
art. One of ordinary skiil in the art would recognize that a variety of boronic acids may
be used in the Suzuki coupling thereby resulting in a variety of indazoles (26) where Rlis

alkyl or aryl.
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Reagents: (a) Pd(PPh3)2Cl 2, CUL ~t

a general nethod for the preparat
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preparing a variety of compound:
of the indazole ring (31). The in

(30) with sodium nitrate and acet

3N,
ion of conpounds
jI e (22)

!

DW 500C.

[ 001011 Schene | X above shows
of formula I wherg5RULI2806
is coupled with propyne (23), by
o afford 5-nitro-3-prop-1-ynyl-IH indazole
I d recognize that a variety of alkynes are
d are useful for the preparation of a

I wherein the T noiety of the R group is

MEM | | ~IINNN# N-, a NNI (b) N2
eagents: (a) r NaHVDS, TIff, rt; (b)
rt.  (ap0l103j X above shows an

tion o ni W 0 azol es (2). The NH-grou

Woe pfotected. *AlNApugh use of the
above, one of skill, in the art would
ting groups woul C?Sbe suitable for the
tin | groups are well known in the art
rotecting Goups in O~ganic Synthesis,
tws agengral method qmlm prepasatianof Jothiprey- and

T

cidcogni ze that a varl ety of boronic acids
ng thereby resulting in a variety of

or aryl. -49 2 5 J UL 2006 Schene Xl
2 NO2 271 28 Reagents:(a) NaN02, AcCH,
S a general met hod for the preparation of

treatl
Wi tdb) sodi urrN: t

3)4, Na;CO3, DME, aq. EtOH;(b) NaNO;, AcOH, reflux.

ows a general method for preparing compounds of

H

1t at the 7-position (31). At step (a), 2-bromo-6-methyl-
led with a boronic acid using Suzuki coupling conditions
nd (30). One of ordinary skill in the art would recognize
suitable for the above reaction and would be useful in

5 of formula X having an R® substituent at the 7-position
{azole ring is formed at step (b) by treating intermediate

ic acid at reflux.
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\
nitrate in the presence of acetic acid. Schene XII Br Re H- 06 H2N. (a)
H2ZN Nk (b) N --------- NIL NO2 NO2 NO2 29 30 31 Reagents; (a) R6B( OEDFJZJUL 2006
Pd(PPh3) 4, Na2C03, DME, aq. EtOH (b) NaN02, AcOH, reflux. [00104] Sc
X11 above shows a general nethod for preparing conpounds of fornula I
having an R~ substituej it at the 7-position (31). At step (a),
2-brono-6-nethyl - 4-nitro-phenylamne (29) is con d wth a boronic acid
usi ng SuzukiSchemaXINg conditions ' to formthe internediate conport rid (30).
One of ordinarygskill in the art would recogni ze that a vari ety of boronic
acids are suita for @he abgve reactgyon angf woul d be useful in preparing
a variety ofM %%Gnds of ek rI havi Ngea AMsubstituent at the
7-position of the indazole ring (31). The indazole ring is formed at step
(b) by treating internediate (30 with sodiumnitrate and acetic acid at
reflux. | -50_,2 5 JUL 2006 Schege)aV 0 M0)~~A‘%”2'c*85 0 Meo O Ar (b) Meo O r
ON NH2- HO 27 11 34 0 0 (O Ar lid) Ho, 34 NHBoc NH, -HCI 36 35
Reagents: (i) LDA, -7 8 C (ii) ICL. 42CN, -7 C to anbi ent tenperature, THF,;
(b)H2, Pt02, EC, MeCOH, (Q SM HCI| reflux, (JBOC)ZO Na2C03, aq. Il
anbi ent tenperature. [001051 Schene XIV abo e s ~ows a general nethod for
preparing the protected amno acid interfedi ates (36) useful for preparing
conmpounds of fornul a e Wi @ T~Ng AThe cyano conpound (33) is
prepared by treating t ster Wi th |1Lthiundiisopropylam de (LDA) at
-78C then adding i odoaceton trile, The nitrille is reduced using hydrogen in
t he esence, of a platinum ctitéad yst by a net hdte & ibst ant i al | y simlar to
that desscribewcat Dy Pragsg et a, Aust. J. Ceein., 1997, 50, 813. The
resulting amne (34) is hydroly to fol the acid corrpounds 35. The am no

groups is thRepgeppdiddiad” Qﬁl):ic @EN g8 §ptotynbiens temiperptes, THIEHDBOCPURhydr i de
in the presedEhMgOH;(C) 8M HCI, reflux; (d) (Boc).0, Na;COs, ag. THF, ambient temperature.

[00105] Scheme XIV above shows a general method for preparing the protected amino
acid intermediates (36) useful for preparing compounds of formula Ib where R? is
T,N(R";. The cyano compound|(33) is prepared by treating the ester (17) with
lithiumdiisopropylamide (LDA) at -78°C then adding iodoacetonitrile. The nitrile is
reduced using hydrogen in the presence of a platinum catalyst by a method substantially
similar to that described by Prager, et al, Aust. J. Chem., 1997, 50, 813. The resulting
amine (34) is hydrolyzed to form the acid compounds 35. The amino groups is then
protected with a BOC group by treating 35 with BOC-anhydride in the presence of
aqueous sodium carbonate in tetrahydrofuran. Other amino protecting groups are well
known in the art and are described in detail in Protecting Groups in Organic Synthesis,
Theodora W. Greene and Peter G. M. Wuts, 1991, published by John Wiley and Sons.
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aqueous sodi um carbonate in teb a\hydr ol OGther am no protecting groups are
well known in the art and are described in detail in Protecting GOL%?J.UIRZGB
Organic Slywhesis, Theodora W G eene and Peter G M Wits, 1991, pu (q
by John Wley and Sons. -51 2 5 JUL 2006 Scheme XV 0 O Mao r Mao 002t-Bu
CO2H 17 37 38 1 (c). (d) 0 0 HOj Mao Ar NHBoc NHBoo 36 39 Reagents: (a)
tert-Butylacrylate, KOBu, THF, -78 Ctort; (b) TFA, DCM (c) DPPA, PhMe,
rt; (d) 'BuGthesB&82(cat), 80'C, (e) UOH, ag. THF. [00106] Scheme XV above
shows an alterngfive nethod for preparing the protected am no acid

i nt er nedi at es (%) usef yly for preparing npound of formula I'b where R~ is
T,N(R4) 2. Nfg AdditTomof |tArbu(—y-&§e+v a(# rt he ani on of ester 17
affords the diester 37. TheMe@rt but yl ester™®f ¢ npound 37 is selectively
cleaved to afford the acid inter iate 38. The nonp-ester 38 is then
treated sequentially with diphenyl 8§§9h0r yl azi de ert-butanol to
afford the BOC p(rjﬁ[ ected am no te Hydr ol ys;@m ester affords the
desired protected‘am no acid i ntérnedi ate (36). 0, N H2N~~ (b) N
a) Y NHP NNHP 40 No (d) (e) H P /N NHP YXN)_ I(—AE 41 Reagents: (a)
H2, Pd/C, (b) Ac2O (c) NOCI; (d) benzene, reflux; £§§V OH, ethanol, reflux
[ 001071 Schene XVI above shows a general nethod for pr epari ng corrpounds of
the, present invention wheregV3 is N The pyridgpyrazol e internediate 41,
useful for the preparation ofl cqupounds of the present invention where V3
is N, is prepared fromthe HO <« MeO

NHBoc NHBoc
36 39

Reagents: (a) tert-Butylacrylate, KOtBu, THF, -78°C to rt; (b) TFA, DCM, (c) DPPA,
PhMe, t; (d) ‘BuOH, SnCly(cat), 80°C, () LiOH, aq. THF.

[00106] Scheme XV above shows an alternative method for preparing the protected
amino acid intermediates (36) useful for preparing compounds of formula Ib where R®is
TnN(R"' 2. Michael addition of tert-butylacrylate to the anion of ester 17 affords the
diester 37. The tert-butyl ester of compound 37 is selectively cleaved to afford the acid
intermediate 38. The mono-ester 38 is then treated sequentially with
diphenylphosphorylazide and ters-butanol to afford the BOC-protected amino ester 39.
Hydrolysis of ester affords the desired protected amino acid intermediate (36).

Scheme XVI

H
QN (a) HoN (b) N,
D00
P - [+] 2
N NHP N NHP N NHP
40
?0
H
d:
- Y00 0L
N\
& e e
41

Reagents: (a) Hy, Pd/C; (b) Ac;O; (c) NOCI; (d) benzene, reflux; (e) KOH, ethanol, reflux
[00107] Scheme XVI above shows a general method for preparing compounds of the
present invention where V° is N. The pyridopyrazole intermediate 41, useful for the

preparation of compounds of the present invention where V? is N, is prepared from the
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-52 2 5 JUL 2006 am no-protected pyridine conpound 40 by net hods

substantially simlar to those described by Foster, H E. et. al. C"?e%nJUlN%gﬂﬁ
Soc., Perkins Trans 1, 1973, 290 1. Schene XVH (b) no~ HO 42 43 P

NOg 7?44~ M 45 Reagents: (a)P2% xyl ene, reflux; (b) NaNH2, RC [001081
Scheme XVI above shows a general nmethod for preparing conpounds of the
present invention wherein a nethylene unit of the T noiety of the R group
of fornul a lamingproggstedqoydiding cetﬂptwld 400}y methedS-subdtantinldy sistilaote théset he i ndazol e

b annat ol . g oy FBROEE EolA Sl Wl Shdlon Wl P8 ol o0 P ™

Het er ocycl es, 1997 45 (1), 129. Indazol e 45 was synt hesi zed from conpound
42 follow ng. a procedure outlined by Kuroda, T et al in JP50130759. Schene
XVM H NH ( ch 1\ JU ~ -N H2N N02 46 47 [00109] Schenme XVM above
shows a general scheme for pr%parl ng conpounds of fornula | where V1 is

nitrogen by nethods substanti imilas to that~described by Fanta, Og.
Synth. Coll., 4, W-532531L|2§g Sctreme I BOO NO, (a NN-' (b)
N N HaN 2 H2N N02 NO2 4 49 Z o, Ny

') RO 43

l(l)

HS 44 RS 45
Reagents: (a) P»Ss, xylene, reflux;; (b) NaNH,, RCI
[00108] Scheme XVI above shows a general method for preparing compounds of the

present invention wherein a methylene unit of the T moiety of the R* gronp of formula
is replaced by either -O- or -S-. The formation of the indazole 42 was achieved by
methods substantially similar to those described by Pfannstiel, K. et. al., Ber1942, 75B,
1096 and Vicente, J et al., Heterc‘fcycles, 1997, 45 (1), 129. Indazole 45 was synthesized
from compound 42 following a p;}ocedure outlined by Kuroda, T et al in JP50130759.

Scheme XVII
| N__N
Qf B Y
: Z~No
HoN ; 2
46 47

[00109] Scheme XVII above shows a general scheme for preparing compounds of
formula I where V! is nitrogen by methods substantially similar to that described by
Fanta, Org. Synth. Coll., 4, 844,
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DOC (d) NN O, I NO2 B&NHE@I I (e) NAror R NNO N i HyN Ny 0
R2 2N NH2 H53 5251 MMH N N~ x' 00 NAW NHH Ror Ar
Reagent s: (a) N21714' H20, BuOH, roOflux; (b) (130020, EePr2N, DVAP (cat), TBF,
rt; (c¢) RC(OC, Py; (d H2, Pd/C, MOR rt; (e) R CO2H, PyBroP, DCM (f)
RC(OC, EePr2N, DCM (Q) TFA DCM [00110] Schene XVM above shows a
synthetic route for preparing conpounds of the present invention where Rl
i's NH2, NHC(Sohéine KIXNHC(O)Ar. Nitrile 4 may be treated with hydrazine to
afford 3-am nci ndazol e 49.. Sel ective Boc-protection %Cthe endocyclic
nitrogen, followed by gcyl atlon c;1 thﬂ cycl(bc ni t Roggn affords

5-nitroi ndazol e 51. The ;;up e r—eel&ered py dr ogenati on (Schene
M and the resulting am Ny group pl e W%h an 804 n Schene | V.

Al ternatively, hydrogenatinopn of 5:nitroindazole af fords

3, 5-di am noi ndazol e! 2. Sel ective acylatiop with acid 8 39 el ds the indazole
53, which may be el aboratéd as shown to ‘@row de mdazolg 54. Al of the

nmet hods used are known to those skilled in the art. L 1] Tgﬁ act|V|ty of

a _conpound utilized in this invention as an inhibigo PDKI ,
p70S6K, or ROCK ki nase may be assayed in vitro, |n vivo or |nNa £oR| Iine
according to nethods known int ic art. In vitro assays in udt—asta NG that
determine inhibition of eithee the phosphgeyl at i 5‘9 actiyit W Al Pase

activity of activated AKT, -'\Ii:u:@ U 12 }:@\
N\ \
JL 2 NH,

™
HoN ﬁ R HaN

53 52 51
®, @ J

H
\
o NANre

NH H

Ror Ar
54

Reagents:(a) NoHy-H,0, BuOH, = ﬂux ®) (Boc)zo Et'Pr,N, DMAP (cat), THF, t; (©)
RC(O)CY, Py; (d) Ha, Pd/C, MeOH, 1t; (€) R°CO.H, PyBroP, DCM: (f) RC(O)C], EYPrN,
DCM; (g) TFA, DCM. |

[00110] Scheme XVII above{shows a synthetic route for preparing compounds of the

present invention where R! is NH,, NHC(O)R, or NHC(O)Ar. Nitrile 4 may be treated
with hydrazine to afford 3-amincindazole 49. Selective Boc-protection of the endocyclic
nitrogen, followed by acylation of the exocyclic nitrogen affords 5-nitroindazole 51. The
nitro group may be reduced by hydrogenation (Scheme IIT) and the resulting amino group
coupled with an acid 8 as in Sch?‘me IV. Alternatively, hydrogenation of 5-nitroindazole
50 affords 3,5-diaminoindazole 52. Selective acylation with acid 8 yields the indazole 53,
which may be elaborated as shown to provide indazole 54. All of the methods used are
known to those skilled in the art.

{00111] The activity of a compound utilized in this invention as an inhibitor of AKT,
PKA, PDK1, p70S6K, or ROCK kinase may be assayed in vitro, in vivo or in a cell line
according to methods known in tPe art. In vitro assays include assays that determine

inhibition of either the phosphorjhation activity or ATPase activity of activated AKT,
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|
PKA, PDKI, p70S6K, or ROCK.! Alternate in vitro assays quantitate the

ability of the inhibitor to bind to AKT, PKA, P i DKI, p70S6K, or RCI:H JUL2005
| nhi bitor binding may be measured by radi ol abel I'i ng t he i nhi bitor prior

bi ndi ng, isolating the inhibitor/AKT, inhibitor/PKA, inhibitor/PDK1,i
"bitor/p70S6K, or inhibitor/ROCK corrpl ex and determ ning the anount of

radi ol abel bound. Alternatively, inhibitor binding nay be determ ned by
running a cd?m,tRDKh,rpmSﬁIémrrﬁme matconpmwud&yaqean%uﬂmtabﬂhmﬂthe AKT,

R AT R A ot s

V70S6K, or Rﬁl%uﬂeu B3 Al ARSI S the Rihiditok ﬁnéﬂsbﬁaﬁ@piseﬁuﬁghﬁ\mmh@ﬁm Acc
enbodi ment, the invention provides a &%rgéom tion ri sing a conpound of

this i nvent iighbiserRK prighibitedtOKd o _ §§Témrénlabnt¢r Fheomplezgdf and a
phar maceuti caldy;rif ﬁ%%ﬂogﬁtg&g{xdi@ bel ﬁgﬁ&d"%{iiema%a\j‘% t81hb1;[53iﬁ%ﬁﬁ?;ﬁ@t of

conpound in tk}e cor%om (I I's Tnvention is’suc ective to
nmeasur abl y  defdniniviet] by rpuringa porkpeatizion expeeintenCuhera coypaiids ateHicubREKiwithp70S6K,

or ROCK ki na ' I ol ogi cal l.Le or in a pat.ient Preferably the
conposi tion Ttma?ﬂgé %gﬁ%?%ﬁ‘égﬁrh?}‘%‘i@dmpﬁm jotigands. jla?tPlgeﬁl to a patient
in need of sdealitieRTRR aéshiiap a cRpburdreiliesdiRithis inveMorCAMRAYHibik@df AT, hi S

[ nvent| or~is fornulated for oral |ladm nistration to a patient. [001131 The

term " pat i erft¥A, BRKLIFGSARy e ROCKekinese arn sefripminin thp Fatmplapbslow. mammal , and
f h
most pref er qhyy ‘A’E@&dﬁlgocﬁ %ﬁéﬁe 1&%&@&5& t éﬁtﬁo :chﬂvllcieX a%ﬁﬁ%@wuvan ¢ or

carrier, adjuvant, or ve a non- c carrier
vehicle t hatcompelsimgcatcod@stimb(yf thisemp:htimnmmﬂmgnacaﬁtmﬁy|aWep§ab1emlentrth/econpound

with which i f | at ed. .. Pharmaceutical |y . acceptable. c |ers

adj uvant s orti’1 aﬂaégﬂf’ﬂ’ﬁ T ‘i?gtéﬁle Cﬁmteﬁé‘dlé%ﬂﬁogrl“[e aF’I‘?Pgt %nventi on
i ncl ude, butconofndBitthé bdmfmﬁldn@ of ﬂ]mn@ﬁﬁbﬁrsgaasthaﬁb eﬁ‘eét?.re tGrd ABufubly
stearate, lecithin, serumproteins, such hunman serurn al bum n, b~ffer

subst ances soBiRitaPreiRindiRAse RarticylaplyiAKeT, P§%Ar B’D,K]aéﬁgs K05 ROCK kinassoibart e,
part ial gl YogblofRarSatbll 6in Alpatidh. PRl 3)’&9%@? s t{tﬁl Ylefifon gater. — salts

or electrolytes, as prot unihe su ate rogen phosphate
pot assi um I"f}bdmdged ftprmda’{ihiam&:i,onm dpatinnthl ne¢d oftkmch zmmposa;taadnt Moat piefayatd gl

silica, magnesiumterisil at e, ol i dane ul ose- based
subst ances, ROFSFEPIRAR L Ug t% SPU‘B*J%&@HY eélﬁ Q{/ar‘?l%flﬂ’ﬁ%téqn A garent.

pol yacryl at €901183x eahemiqu;hﬁeﬁt*e A ufed |ty Pleaiydnediembl| peferadph yiaRinsal,

pol yet hyl en ng ycol and Wo | fat.|[00115] The term "nmeasurably inhibit", as

used herei n 3nddbest BrefrralyipdBm@nchange in  AKT, PKA, PDKI, p70S6K, or ROCK
activity betqgﬁm]a %ewérﬁl fpﬁﬁﬂasdcauﬁm%cgpéae Zarfie) a&jueﬁﬂ%rveaene@%férg%\ and a
AKT, PKA, P~ 70S6K, or nase and an equival ent sanple conprising

AKT, PKA, PbfmonftpmsemermdjW@@(oquhwkethatrdopmotameqydbe pharma¢adogiend agtoatyt i on.
of the compound with which it is formulated. Pharmaceutically acceptable carriers,
adjuvants or vehicles that may be used in the compositions of this invention include, but

are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins,

such as human serum albumin, buffer substances such as phosphates, glycine, sorbic acid,

potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water,
salts or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, 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.

[00115] The term “measurably inhibit”, as used herein means a measurable change in
AKT, PKA, PDK]1, p7086K, or ROCK activity between a sample comprising said
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[00116] A "pharnmaceuti cal ly; |ccegtable sal t"nmeans any non-toxic salt or
salt of an ester of a conpound of this invention that, upon adni ni sffatlLox0g
to a recipient, is capable of providing, either dlrectly or indirectly, a
conpound of this invention or an |nh|b|tor|Iy active nmetabolite or residue
there z)E As used herein, the term"inhibitorily active netabolite or

|
resi due thereof' rn~~ that a netabolite or residue thereof is al so an

i nhi bitor ofcompAKttonmdAa AE@&PKAF)PES@@WMKR@CR@CWWG Riharsequijabol 17]
Phar maceuti c C it 0 i ncl ude
t hose deri vesgm rom ‘b’hg]flgrm ical IPﬁ{ i’?‘gﬁﬁggpﬁwﬁglr{%%srﬁlgk% géc{)lr%gé%%% aci ds
and bases. cﬁm@bﬁhas of suitable acid salts include acet ate, adipate,

al gi nat e, nzoat e b nzenesul fonate, bisulfate, fate,
citrate, caﬁ‘ﬁﬁ{#i aieally peseiable ot gncans é%‘ﬂﬂ“oﬁ??”&ﬁ%]ttefsaifyoﬁlaﬁcm ate,
dodecyl sul f akgr off ‘?lﬁ‘ﬂ%%ﬁhfo?{lﬁstﬁve i8h ma& Sporf diEnLANSEkon B UCAPRRYL ANapitte

gl ycer ophosphate, glycolate, hem sulf at’ e hept anoat e, hexanoat e,

hydr ochl ori dé ,prdw&tln@l@ttbm cti@ctl}ﬁsndn i @dy,(ﬁeqonmomyttlof)th;seumnelsm snoinhibigorilyact at e,

nmal eat e, at e anes %ai%seuseggght h nesgh%ﬁ%(?ﬁlya?nbfgtn;tngt e,

n
nitrate, oxaﬂcg emefa Ogﬁﬁﬂ%fel g]
phosphat e, pnaﬁt&nwe ornbsimlleﬂﬂhemof" thawd Betabaite cyﬂeaﬂfie theteofisniban sul f at e,

tartrate, thi ogﬁanate t os ate and undecanoate. . O her acids, such as

oxal i ¢, whi IBbHesola AKH 9$M&Q%¢Whé@éesﬁt abl e, may be
enpl oyed i ”d[bﬁ‘ﬂ?r ePﬁﬁ:ﬁIdcé\fthl‘iy e §t§b1b'§£5s of th%%oh]gbﬁﬁdg%@' A BSerdt{dn RN NG

t he conpounds the i nvention a heir pharm euti caRy acceptable acid
addi ti on salthese C‘[eowlf&)m%awc@télc %ea!:Cf»Hf@hi@ morgaoisrand oegapiesasilsand basds al kal i

netal (e.qg. B . i a

magnesi um , n#trjgrfnglgn 3 leﬁﬁ%sdﬁhihqulgﬁ ?%eiﬁ‘lgaa?ﬁ’%.%’ &%ﬁlfge% %(L/Iear% ?Dgﬁmgfes o]

envi si ons thmnmmﬂfonatzammm@bu@mye, bm‘teccm;ﬂfomemamermlfma@, groups of the

be " obt ai ned VB PETCHPEABIon LELEPHTE: Ut aE s B eSO  FoB o ont

i nvention meyudyd Q{mafa §Iy%é1%9h&bﬁ‘été >g1ycolaer Eéiﬁi‘é‘ﬁl?dté Yheptaoztd) h@iaﬁbaten spr ay,
7y

topically, rectal Q‘g@mva gi nal or via an i npl anted

reservoir. mérchlomde taﬂdEth@fﬂJdP hYdle ZWEWMC anesultasteslapleie: malsalgs
I ntravenous, élﬂﬁ:{t délll[ ?l;gfonht@ti Exph?rfaién s"ﬁ f@{x\a e, i ohﬁat%yﬂlﬁéftkatlxala'tem rasternal,

i ntrathecal, I ntTalesi ona racrani al” 1 njection or

i nfusion tecpmhnop.ﬁespectﬁratn‘ pematifate, 3 phlaeylpmppnstb,tplmsulﬂlater p1ceecﬂenpmakattear ed orally,
i ntraperitoneal.l avenou Sterjle n ect abl e
Forme of |t neTOBRA LGS ShetTiie S A, TRy Bata ot eag Potsriiinous
suspensi on. JihesRiGUSRERS bR, While R id GEMLEIPdsQhamtdeeiititally aéceptfam@ hiahEpes

known in the art using sui tabl e dlsper5|ng or wetting agents and suspendi ng

agents, The &arieyeddn theyreparationof palis paefuk as dnfermgdiatgsdp ob@ining:the FPROUNAS ect abl e
sol ution or o?‘dﬁ&%@fdtﬂﬂ ah&!tl%n% fm. Qﬁ‘ticﬁui’%! @@Lﬁé%&h%ﬂ ficgRh@bl e diluent or

solvent, for exanple as a solution in utanedi o Anong the acceptabl e
vehi cl es and08b18} enSsalts dextvedfip mppihie pests archudealeiti metﬂl(ﬂgesﬁ(kum@hdjtl on and

i sotoni e sodfynchl of 45 SOMIERN e ¢ A b DRl b WS et @

i-(

vy

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.
[00119] 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,
intrahepatic, intralesjonal and intracranial injection or infusion techniques. Preferably,
the compositions are administered orally, intraperitoneally or intravenously. Sterile
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|
conventionally enployed as a solvent or suspending medium [00120] For this

pur pose, any bland fixed oil may be enpl oyed including synthetic nmond: jigr 06
di -glycerides. Fatty acids, such as oleic acid and its glyceri de der| vat | ves

are useful ~irnthe preparation of injectibles, as are natural"
pharmaceutical I y-acceptable oils, such as olive oil or castor 0|I,
espcially in their polyoxyethylated versions. These oil solutions or

suspensi ons nmytab\lbfmmxsmﬁtlm qoigpokitiongs- of tikds mvahtmmlmdtylmh dquequts apoledgiaper sant ,
such as carboxyneth cel | ul ose or .siJm I‘SI n t hat. e
comonl y useSHSReﬁSlPﬁeﬂqSB FPRPEYSTS ﬁnagfbeﬁ?‘tg}uiﬁ%cg tﬁqea%g’@ﬂ?s RURR R

forms incl Ucﬂﬂtﬁugmitﬁﬁl@ﬂﬁpé}ﬁﬂg oﬁW&tﬂﬁ?Sgdﬂ&Sand@l]@%ﬁmﬁg’ﬁ@Hﬂm thé%&ﬁléurfac't ants,
such as Tweens ans and ot her sif agents or- bioavailability

enhancers mn@#ablp@rmmﬁ rrw@&e&t? aﬁtephrénwﬁfahl@fsg!@tlam @ YFPSFBIR AR BOR cal | y
accept abl e f d for the
U poses. of PiF ot e%'lk%f%éafﬁéﬂlﬁfm Ri9Ens S5 SRy p4 Séhuicin {00

conpositio nsbl.m':ned]bl stngﬁlelaoa:eptab;c vtahlcbs ahd yolvantinthali maydveeminplnye&iraye watat,| y

accept abl e I udi .n but lim.te capsul e bl et s,
et s EREHS sLREPh AP Sod P g Sulhor o LR B SRS
carriers CojgaRHtMnalBESnpIBFdE @ shidedt@$ Susparti 8d1ﬁfnar0h Lubricating agents,
such as rragne5| um stearate, arelalso tXpI cal ly added. For oral

adni ni st r at i [§A13034 aFeawM@pqserw bl?élé wied oidimay b emplayed inglidingsyadatiand
dried, cornspglehy 4 V\E@@eﬁy Elféaocpéic 3L ab & Y g@‘é‘&&(ﬁa%m&mé m'ése
I ne 1 emJ Si

active i ngredient Is yIng and stspendi ng agents
desi red, cerusafuh itsbhepte@mang; off mﬁWabIBmgs are natirad iphagnaagdichBy- mptab]sanﬂb,e added

[00122] Alternatively e cc eco |ons of this
ety on "\ rSRH Sk drafabrl TREER) Ehest pATEERA A FoR BT Thestdt o

admi ni st r at i @utioh§ eSR1seRBioRE mapP LIBH a6riR4ln A YorB-cHialitalddhe]l EERAE orvulépersaﬁc §ieht abl e
non-irritating excipient that 1s solid at room tenperatureb liquid at

rectal tenpets2athorymetlvkeedpleserrasinglaridisparsing;agentyhat &e commop yusecl @é@% t he

drag. Such g&ﬁm,ﬁ}ﬁ%
glycols. - 5;%\]}]!5‘?_15%%5ﬁ%%%g%tl&ﬁﬁg&eﬁgé%gésé tically 1acc pt a %@e corrp05| tions
of this invewspensionsyOtieseonaonly Um:lmuxfam eucht asJiweeahd, Ppamssppdottwk | y when t he

topi cal _appl TAUPTBHE 4R B R P s a8 Fhich al S LB T B The” 1 over
i ntesti nal tmamifactﬁu lofphﬁrmae@ﬂbﬂgi\acé@ltmﬁ s’bﬂltlolitfimﬂroﬁoﬂleﬂ&bshge forRPpmag alsd or
ca

each of thesge as, or or 01241 Topi application for the |ower
i nt esti nal thea}@P gﬁﬁh%@r@? f@Hn‘?ﬁ“%{l rectal suppository fornulation (see

above) or i nog1sYi t ARk ShARRER: Q[ﬂ'l@cé’ﬁ & eontfydl ¥thistih &a%idR bl be BRAIGES
may al so be usedH [001? 51 For ntcopl‘ cal %ngf? cﬁgldgﬂéb tﬁc'e phar rramgzufl ca?

accept abl e cuimipisierdaddn snyresplly b@ep'%blndbwge dorimineluding;: buts het lishitedfernapeden: al ni ng
the active Cﬂﬁ@ﬁ”?@%o&%ﬁ?ﬁﬂﬁ@ﬂs &'s é‘)lutmns. In the case of tablets for oral use, carriers

commonly used include lactose a:hd corn starch. Lubricating agents, such as magnesium

stearate, are also typically added.i For oral administration in a capsule form, useful
diluents include lactose and drieci cornstarch. When aqueous suspensioné are required for
oral use, the active ingredient is nj,ombined with emulsifying and suspending agents. If
desired, certain sweetening, flavoring or coloring agents may also be added.

[00122] 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-imritating excipient that is solid at room
temperature but liquid at rectal temperature and therefore will melt in the rectum to

release the drug. Such materials include cocoa butter, beeswax and polyethylene glycols.
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di ssolved in one or nore carrier.: Carriers for topical admnistration of the
conpounds of this invention include, but are not limted to, mneral oil,
liquid petrolatum white petrolatum propylene glycol, polyoxyethylerje; JUL 2006
pol yoxypropyl ene conpound, enulsifying wax and water. Alternatively, the
phar maceutical |y acceptable conpositions can be fornulated in a suitable
| oti on or cream cont ai ni ng the active conponents suspended or dissolved in

one or nore c ally ac table carriers i.itable  carrier
i ncl ude, but Pﬁ@?@ﬁot st aﬁﬁﬁ%sptalple S?mposstmnspf U5 TRFRSIOP Sy 1% be
e\@ﬁﬁywﬁ@ﬁ&ﬁrt%

pol ysor bat e ﬁiﬁnmsf%’?é&’ﬂopﬁﬂlﬁ% oty s ads %et@fﬁ@&tﬁﬂenﬁngﬁaééla%%ﬁafgw

benzyl al cohol and water almc use he pharnmaceutically

accept abl e ctagilisaccessivie biippisal aPD ¢amnan@1ud1as dmbmmﬂ theeyes thepbins Pole i n
| sotoni c, p:::l @%}' L@%sggaﬁ{aer I# gta Y &f 9’ E\Iieﬁ Oufclr%&éhoc;ﬁhesg

. . 1ca1 fo iR Sn
| sotonic, P preser vati ve

erW|

such as benzm‘eﬁdﬂuﬂganm chl ori de. AI ter natl vely, for ophthal mi c uses, the
phar maceutic accept | e conpo ns e fornul at an o t ment
such as pet Eogiléﬂ fs ’%‘Fﬁﬁ‘@é&&téé‘ﬁi’lltﬂﬂch‘@é‘ E%Ft@d tions of

this inventigpny Hﬁbbryafo?ﬂuﬁﬁon ?s‘é@h%v%} G‘fﬁﬁq sBiYabEG Rna 36nRdonC o} i&Ql?)‘ ation.

Such conpositions are prepared ac ing to techniques well -Enown in the
art! of phar Wersdentat patclies mayl adgoiby solutions in

E‘E‘;@hd may be prepared as
oromt er ot oft0kRehnod e apidh oy B PRlRli PRl B ClaRR plagifigys AR OrPY 7

convent i onal bsfortabiateiddn Bguitabledoi swmmggme&cn{mmﬁed‘t’@ﬁipemafoer ably, the
phar maceutical | cceptabl e conpo ions_of this. jnventiopn are fornul ated

P or or ol —adniRYeh PBor M CARBR (GarIB 67 (RicH BTGNSO CORPEEs of
conpounds  of (HidiRvéHtRa eiiudeMR Rk 2R 1iDRY 1T RYindIf SONEHAPErYhiubh, e Carri er

materials to produce a conmpositioh in a single dosage form w || vary
dependi ng uppgiraldamnpropylereglyend, p mmbylpm; gplaﬁxmwl@m caeppwndst r at i on.
Preferably, i ?HI E

bet ween 0. Ol&ﬁlﬁliggﬁ%lﬁg aﬂ%g’gt%r' R\Ag g%tl‘%@a €1l n %E‘%@b taﬁe%g gg&ugns
admi ni st er edca:rrbeafopmllatemnaanmbleil tpnt dresamconpatng 1ihe|ast1ve cbﬁi@ibﬁ@:}s It should

al so be understoo peci fi
particul ar pStP d§ ‘%ﬁso&%é“&n%

activity of thferssifsdel bt 26O
health, sex, diet, time of admn

conbi nat i on, CHHEStRV % gefarnit aleghof,
t he partl cuI gﬂseaﬁgo Eﬁ%&ﬁ&ai

present inve tlon in thE conposl t
conpound in fdmubtﬂdmwcuouued FuBpdr

di
cgont s, whi R as hal PRI oA

may al so be presgedtiveistc 3befiB ARG
pharmaceutically acceptable com
petrolatum.
[00127]

administered by nasal aerosol or

The pharmaceutically

techniques well-known in the art

solutions in saline, employing be
. promoters to enhance bioavailab
~ solubilizing or dispersing ageﬁts
[00128]

invention are formulated for oral

Most preferably, the

dospsgrﬂ eat rre

d t
SEpfictly Sanrae CRARRT S ¢ o
d eSTRhiAMEICh], E&Blt:ﬁﬁﬁond%&gbﬁté’\@b]gmrbatg 60! e ral

stratlon rate of excretion, "drag

| Reoctyldagierangl, bpmiyh plephol anthwatene severity of

h%%haﬂlﬁ @’F@W e%d upoggmwa &I’tl cul ar

Biohs DeisetaviicygH aqdjosted $terilp aalineced, ar

¢ BB B e, b BSERG  on,

iith @iBridé. Ahérfativalyg fdri ophthalsic Usefthe

1positions may be formulated in an ointment such as

y acceptable compositions of this invention may also be
inhalation. Such compositions are prepareﬁ according to
of pharmaceutical formulation and may be prepared as
nzyl alcohol or other suitable preservatives, absorption

ility, fluorocarbons, and/or other conventional

pharmaceutically acceptable compositions of this

administration.
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\
herein, additional therapeutic agents that are nornmally adnministered to
treat or prevent a particular disease, or condition, are known as 75 JUL 2006
"appropriate for the disease, or condition, being treated". [00132] For
exanpl e, chenot herapeutic agents or other anti-proliferative agents may be
conbi ned with the conpound of this invention to treat proliferative diseases
and cancer. Exanpl es of known chenot herapeutic agents include, but am not
limted to, [0GI2HHvedh¥lammdni qfrt];md podndsaﬁn\.hdmsaentaimmitionrt]imstriaméwp combined
cycl ophosph fluo 0l to ote an, taxal ,, interfer still
pl ati num der‘r"\}gﬁ F@g’f quce 2 ﬂﬂasdlﬂg]ﬁtdgsgigﬁg ﬁt;\'a%rs of
%_l &ﬁh@ﬁost@r@ﬂ@d
el

this inventi gdpendY MM@M:&&EW@@M&E@M Prefitdba, ken:
treatnments for Alz nmer's Di sease such as Aricept @and Excel one; tre ts

for ParKki nso@pn@qat@e&@@uhihqfoasulﬂ dewiletndaspgropfbetwasn 0 addRangepbadyr ol e,
pram pexol e, JRG,
agents for treg dﬁ/ﬁ"" lﬂﬁlblt&gaﬁg’ gﬁmﬁw@%ﬁg@%@?g@ﬁlﬁ% er ioglﬁ l?%. g.,
Avonexe and RBMG]) _Iﬁjpaldmimbelmd stond thok asgecifivelosdgeaad ueattr&nn‘mgmtfbma such
ypr oxa 11 SHsrieasr Oy vl SERRRUReR ©pEieGa SO Re P R MR O Sl nt
such as cort ResicebMbsnd Jﬁﬁoydal D6 K8, Hody we@hﬁgene?@ AbAHNO B, BRY, time of

ne; i mmunonodul at ory and irrimnc

cycl ophosphani de, and sul f asal azi |

suppressi ve aijainisgation Fateef wr;qn@s.;mg gpmbigatiop] and; theamdamsntp@r;heztmang
F.f;af ébe:ﬁg{rédt&f’sf
a neuro

raparryCI n’ %@@R%@ﬂh%ﬁ%&&i@%fﬁfe Sa azl ne t?‘act or s SUCh

cycl ophopha azathroprin and
as acetyl chotommssie phithe presanrthnteintum m, théAdmpastiiobivtii mkso depﬁndmpem thes,
ﬂ?ﬁ’ﬂs? riluzole, and anti-Parkinsonian

anti-coavul s BgEl?lg ion ch Cﬂ’é’eth%?od’ilﬁ

agents; agenP # PrELr ul ar di sease such as beta- bl ockers,
ACE i nhi bi t ofge13di uedpefding Bpdn @k ja&ucﬂaﬂdbhmﬁbﬁhﬂmhsebtb%l@a@d ofNd statins;

agents for treating |iver disease such as coiticosteroids, cholestymm ne,
i nterferons, P@H@lt%@ﬁldm%ﬁl therapgtin %enﬁwﬁ%m@rmﬂbaadms'ﬁxeéé@m@m ders
such as cort L,eyke I

agents for t?%gﬁt?a?lb%’rﬁl%u%%gga?gﬁgr g}eg?nst%?%gtrcgm uc ngé)?%g%rﬁlir%ﬁfgﬁoaﬁl I n.

( 00 134] The. hqnmumdltmzlbtdduapmmw’g

conpositions_o i hvent i
normal Iy be Bﬂﬁ?u& sy 0{%ongl 080

as the only aﬁhgtt&tﬁyent

agent in theﬁﬁégﬁent ly disclo

100% of t he &rﬁ’éffmlz}eﬁﬁ?‘%%
as the only B@@Jrﬁﬂﬁé&xbﬁl@{ﬂe)éoﬁﬁbﬁ

enbodi nent, the invention rel ates
p70S6K or ROGHCH Asxgeples of kawn ¢he

of contacting;3gLdmb] LogLGakeaA!
topotecan, taxol, interferons, an

[00133]  Other examples of a

Pr eferabl y the

Itthémtaqye oonollx gémirﬁqwreé trireatt or prhv_aent a

be no, I d
Bt B Bogr e AR Raoe b < g

anount of addi tional therapeutic a
onposj tions w range, from about 50%to

T2pEnts 28 err&ﬁu @&%ﬁ?ﬁaevwenis R agent

oﬁﬂﬁﬂhverﬁﬁg i3edat 16 ROidedseR R4 her
to a nethod of inhibiting AKT, PKA, PDK1,

therapewiin agants deelgsleebut aeemnt ligitedta.he st ep
?on\éf Jﬁcrﬁuﬁeo @9&6‘511%5’3@&5& ?luorouracﬂ,

‘platinum derivatives.

ents the inhibitors of this invention may also be

combined with include, without Mtaﬁon: treatments for Alzheimer's Disease such as

Aricept® and Excelon®; treatme

ts for Parkinson’s Disease such as L-DOPA/carbidopa,

entacapone, ropinrole, pramipeﬁle, bromocriptine, pergolide, trihexephendyl, and

amantadine; agents for {reating

Avonex® and Rebif®), Copaxone®

albuterol and Singulair®

seroquel, and haloperidol; anti-in

blockers, IL-1 RA, azathioprine,

immunomodulatory and immung

; agents fi

ultiple Sclerosis (MS) such as beta interferon (e.g.,
, and mitoxantrone; treatments for asthma such as
or treating schizophrenia such as zyprexa, risperdal,
flammatory agents such as corticosteroids, TNF
cyclophosphamide, and sulfasalazine;

suppressive agents such as cyclosporin, tacrolimus,
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i nvention, or a conposition conpriising said conpound. Preferably, the nmethod

conprises the step of contacting said biological sanple. with a prefer§gdl 206
compound of the present invention, as described herein supra. [00136) The
term "bi ol ogi cal sanple”, as used herein, includes, without limtation,

cell cultures or extracts thereof-, biopsied material obtained froma mammal
or extracts thereof; apd blood, saliva, urine, feces, senmen, tears, or

ot her body WW&@H&Y@P‘M&%mota#laf%tsrrfﬁ;m&&aeq@ﬁstqr _ veipeRPRg KT, PA,

PDK1, p70S6isatieépriReCihdishiaatizae! ﬁe\&!c&tﬁbphi@ fRctord bidhQY htIcEHR trabss Useful for

a variety of purposes that are kngwn to one of skill 1n the art. Exanples

of such purpbiéters, NEAQ inhibitngs. inferferpisy anti-panvelganty ioththepee! blaghkersusdiveme, or gan-
t | ant at ] - i ol 0gi eci : i.9J: 0qi . (00138
ranspl ant al Ofy; lnP&ﬁ&aﬁgﬁ@?ga%ls e&é?%%ﬁ@%%&@é&@%%&%&%h S ( ]

Anot her aspect of I's 1 nv or treating an. AKT-,
PKA-, PDK1- blopEdS@HCE inhibitefSCdimenics) tnétehtadi cabeism channal fadkees)tind stitirchageatshod
conprises adninistering. to a patient in need thereof,.a therapeutically

ST Tt ve alfb AR veRdistiRn A S PETEH SOy T, TR, Bod anc

phar maceut i ¢Mla§¢mﬁg&t§mr&e§w d digdder®uch a®coktibbsterai@f) GntiGQRHEST Ng sai d
conmpound. According to a preferred enbodinent, the invention relates to
admi ni st er i Ag§NE. BYHufaetors; andwgents for tpating impaynedelitiency disoydeacshbenbl e
conposition axﬁsﬂg'@foibﬁihﬂg said conmpound. A nore preferred enbodi nent rel ates
to admi ni Stél‘l ng-a preferred conpound of fornula as described herein supra,
or a phar matd®ud4]c al The anzmoept widitiona shyaeitic agentpmyent i the cappatitvasphitisd.

[ 00139] According t.o.another .e di men he .present .i nvent.ion.relates to a
othod 1o Pl SHo msre B hctiRl thal WS Ry 1o BB ARA IR 00 i Soace
in a pati entompodticdltoniptibiag (100 tHeflpeR apeitiad el ativé agent. PPiefepdily the need

t hereof, a therapeuti.al lﬁ! effective amount of .a conpound A forpula Il a,

| Ib, or Vv, #rountofaddifiens therapeutic aggptdn Heaprsentbodsrdesed compestnms ivdll eeai d

conpound.  AgERMBLEIR 1 AIIRASH the FREH: ABMally ppabal iFRLHA os%?dm;rdnﬁﬁﬁing _
admnistering to a patient in need thereof, a therapeutically ‘efféctive

anount of athet ageat asdbe exdiphrnensuidally eetivglagenti a, 11b, or V, as descri bed
herei n supg r a . eyt | | 0] Lt ising said
compound. B8 HRSREAT Roblie R e Bne e i Euk ARk b £eBRHRE 01T, O

rel ates to mhitetidppAKTE BKAL PBEL| ppSaK, AAROCKRWese adtiY in a pioldgidéd sanmple
ROCK- nmedi at ed disease in ati.ent . . whi ch nmethod. conprise m nistering to
R pat ont - RO B BT oSHBE Mt biioesit Souals P APDEP SRS, o corpound
A formul a | idveftion ¥ a &dmpbsHdvacompRsihE Seid bompHisePPRErEbly,cBEReGbEI ON

conpri sing said conpound. According.to another enbodi ment, said nethod

conpri ses aBRRPHSSE Hiei sy of sonfagtingisaid biqlegicnl sample st grprefarredheqmapnwad o& del y
effective agrudk iRbntiéh, B &dsefib&Rithe ypd of formula I'l1, or 1V, as

descri bed hereln supra, or a har maceuti cal |y acceptabl e conposition

conpri si ng H¥L36) orteuenn “Hiolbgualisampletsasivees heseinrinelindes, withwou limafation,t he
invention PE&Y c':u(ft':ﬁﬁas 3r g%}ra%?sdchgr%f; bi@n;sgied material obtained from a mammal or extracts
thereof; and blood, saliva, urine, fﬁbces, semen, tears, or other body fluids or extracts
thereof. }
[00137] Inhibition of AKT, PKA, PDK1, p70S6K, or ROCK 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 are not limited to, blood transfusion, organ-
transplantation, biological specimen storage, and biological assays.

[00138]  Another aspect of this invention relates to a method for treating an AKT-,
PKA-, PDK1-, p70S6K-, or ROCK-mediated disease in a patient, which method
comprises administering to a patient in need thereof, a therapeutically effective amount of
a compound of the present invention, or a pharmaceutically acceptable composition
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\
treating or |lessening the severity of an AKT-nedi ated di sease or condition

in a patient conprising the step of admnistering to said patient a 95 JUL 2006
conposition according to the present invention. [00142] The term

"AKT- nmedi ated condition" or "disease!', as used herein, neans any disease
or other deleterious condition in:which AKT is known to play a role. The
term "AKT-nediated condition" or|"disease" al so neans those di seases or
condi ti ons tdeaprising saidichmpounde dcogrdingde e peaferrodiembiodimant.the invapipnreldicat ed

di seases or £.No

di sorders, cg(f%@rg}rnsgt&{h% sog% %fer "gg?dcér sﬁha!rﬁnﬂaeurr%gl gq‘&@%‘!&’ p%ElluX

neur odegenermirpyigingssid rcdmpsmdPrﬁeméfeqbéfmeckanbb&nameelaues tcsaﬂnﬂmls'&ﬂng &ro m

pancreatic, prostate, ri 1 2 JUL 2006 00143]..Accordi ng
Lo anot her WBHF%WPO‘]M@}[?QW%I?% S MR B PEF IR or
l'esseni ng t he SRMR! ddnpdfiiof ch Ad &fnghuagase or condition in a patient
conprising the step of adm ni stering to sai d patient a conposition according

to the pr edOtit39] nv &recording t @othet jenibhdinteat, the' préxemt-ineatitian eeiateblm’di metbed ' or

i whyoh praor EEed AT PRI PSR R R R et Bl R atefion: or "

"di sease" a!\slﬁcmmgt&xzdtcbmpgssdlaamﬁﬁsaamgrto @ phkint gan:sd utwdofaermeragédtﬁmmt ed by

treatment with a in itor - ITe ases or conditions

el ude, - buteHFRveSROu Al 3 camynd BF rrradls 1Pk o5y o ARREmSERISE M cor

Accor di ng t Gy caddteEom: IcBRBhising Sd bah, ;gﬁ'lh& Oﬂc&fr@[ﬁg €18 SnofheFRIBOSndesY,

treating or |lessening the severity of a medi at éd di sease or condition

in a pati entsaisongthed ¢orgpriseeadmiajstasing iaimpaticst iameedthersof, @ therppeutiealiyent a

conposi tion ﬁﬁ*ﬁﬁ&\yedﬂﬂ&{ntt B 4 fe?nfeg%qrﬂ odnﬂ‘ég?&(f}nﬁfh 439 4y ASSQ cﬁb&ﬂl&é}na”m her
es method tor

enbodi nent, e I nventlon treating essening the
severity of saprd? DK phadiaedutidalti & aﬂblcmonqmniﬁbh bmnpmsm@sanmompuund.corrprl si ng

the step of |ster| i,ent oSiti cor o,the
pr esent inveﬂﬂﬂ;ﬁ t?ﬁ’é%@ % ?FE(R"%”HB E?P%ﬂPt"?Btﬁ“ooar e‘:E}P‘éease"
as used her efoftredti raﬁm PHiAS| -%703‘6@%&@@(%&%&@3@3 flaQfatitit, Whi ch
PDK1 is known to play a role. The term PDKl -mediated condition” or

"di sease" a|@@cmﬁ@d@ﬁwgesealaé@agﬂ@%rto@@ﬁ@ﬁqt inpeed thesofog Werageytisglat ed by
treatment wi dehoavdiludk B Bid 658 LS

i nclude, but air. notUl |m96e und pr O?H?gﬁrﬁyegfdf or gﬁegﬁcﬂ@é ncer

Pref erably, comipgsitiomcemprisisg md@mE ncﬂrAmOptangtoeﬂ@ptbcr erpb@hmantesald)methwéri an
cancer. [0014 r the i o ldo}

method for Sgs a%ﬂg})lsglél}lgemﬁ ﬁ%ngée@g JT? raé’elmfgé ﬁqu'l é‘i‘fneantao%iease

or conditi omprafen-e@a:bmpmind otf@asmruﬂaﬂlng)rmﬁassdbmmbed haehlinsapﬁzt, erang to said

atient a conposition_accor to the resent jnventio
P rg)armaceutcl)cale acceptalbﬂa composition cchpriSs?ng safd compound.

[00141] According to anotherembodiment, the invention provides a method for
treating or lessening the severity of an AKT-mediated disease or condition in a patient
comprising the step of administering to said patient a composition according to the
present invention.
[00142] The term “AKT-medjated condition” or "disease", as used herein, means any
disease or other deleterious condition in which AKT is known to play a role. The term

" AKT-mediated condition" or "disease" also means those diseases or conditions that are
alleviated by treatment with an AKT inhibitor. AKT-mediated diseases or conditions
include, but ére not limited to, proliferative disorders, cancer, cardiovascular disorders,
rheumatoid arthritis, and neurodegenerative disorders. Preferably, said cancer is selected

from pancreatic, prostate, or ovatian cancer.
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[00148] The term "p70S6K-raedi ated condition” or "di sease", as used herein,
nmeans any di sease or other deleterious condition in mhlch p70S6K i s f ‘nm 06
to play a role. The term "p706K-nedi ated condition” or "disease" also &@
those di seases or conditions that are alleviated by treatment Wth a p7086K
i nhi bitor. p70S6K-nedi ated di seases or conditions include, but are not
limted to,dBroIiferative di sorders, such as cancer and tuberous sclerosis.

-62 2 JUL 20106143100 A¢odrdimgde tothey embodimsnh ghe invastian mﬂdesmmetmﬁk/femi on
provi des a n i Medi at ed
di sease or (r:%’ngﬂg P{}%gs‘le{r'\mg%e %égerﬁ?()%g?ﬁ ﬂn&g&tw?ﬁéﬁggf Mrbﬁf dlﬁn I'S er| ng to
sai d pat i entcomptisiigaiss stépof alnnmlﬂhmgtotsaldtﬁaﬁentyarcempnmuommntdlmo th001501 The
term"ROCK -nedi ated condition'' or "disease", as used herein, nmeans any
di sease or OFFERt@XFHIOBr i ous condition in which ROCK i s known to play a

role. The t[@()mi] RPGK terhP gt %dﬁ%%hdlﬁ&” d?“'dnsé!isé‘e%@sed%feﬁa &Eﬁﬁbsa&yhose
di seases or conditions that are alleviated by treatment wt

i nhi bitor. Shsﬂasecqrrcdlnetr|dgl¢@ruom:¢qmdmonm whishPKA iskinpwn toplay Iay@@r E’brnm
R ot 8 p L EPLAREL 2 G el 80 s BEPA PGS by e

circulation prema cancer eri OSC er osi s,
reti nopat hy, alleviafeddyrmiamient wmmrmm fnhilsitot. oPMMmdamdﬁaasasrde:bﬁdmé\ﬂst and

ost eopor osi s, 511 Accordi not her enbodi nent resent i nvention
ol ot to dnrluihoRt i Gp %c{]ﬁ%n@rbh rapive dispRoRg aflﬁemgcebet%?ﬁoyﬁw topogigbase or
condi tion sedmiddafedt! 8R! ]_srbﬁ &ld H&thodlfos QEART, or@esgétﬁgg ke séleBB 88, an

i nfl ammat ory di sorder, an aut oi ne di sorder, a‘viral | sease, or a bone

di sor der, whBPKi-mesiatedl disaanper evaditioh ieapatisat osvtr@plsmg tmwmfsad@mmrmmto
ffecti Pr ef bly, d
effective a aé‘l%{'the ?@é@ﬂﬁﬁq‘g‘%’mﬁﬁ?@éﬁﬁ% MY lﬁ'PJ ion. Preferably, sai

met hod conpri an efrective anmount of a
preferred cd@pmifid (ﬁccblhling tpragsibate mbod iint, dhe 1n{réiﬁ1b5&5}ov@dmarxd¢ﬂn:gi foe a

preferred enbodi nen resent i.nv es to a .method for

P ens i e o MPatRERT etsebib L Farmy of B Bk Tediel b5t enafioh 408 BERBY 1 r om
cancer, rheugmiisthgdhd §ikp bi ﬁmﬁﬁfeqﬂgto daﬂd\ﬁaue;&w ApeafbRhdcordimEloitRyer al
C|rculat|on di sorder, - hypertensio arteriosclerosis, or osteoporosis.

[00153] Pr efﬁﬁ%tljwefttwé pr esent |nvent| on relates to a nethod for ng or

| essening t t&gveﬁ*huerﬂf“lﬁ)d&fﬁfe&fatedkgﬁﬁt%l” M@@ea@é‘eﬁﬁﬁs%ﬁ In¥reid, AR £5ON1

invention rela to a nmetho or treatin ssening the séverity-of a
cancer ~sel ecdiszisd omthérrdaletar(ogk cmmlttm)l m mhmhsi’tDK]cm lkoown Itcepldy amale. 'Tﬁba:ierm Ki dney,

l ung, liver, oV ria cre rost sar co r0|d
[00355) Moot PRRERBRIR Oriishnpe 2Bewl v fien P rpet Bt S HhopR gt ¢
treating or alle@ﬁﬁdﬂrbyrtﬁaatdi@lt s@eh&rpms’zl mhiten CPIvEL infedidbsdodiécabed or OnddtvaRs i an
cancer.. [00156] In an alternate enbodj ment, the nethods of thls i nvention

that utiliz elClgdfniy5 e PEHEmitpato, BRETIFERIIVE gispsiers. 4 caBeRTt FEAIPLLY HeidaIBeRTi ¢
agent, conpri %ﬁeét@@&@ﬁ%aﬁéﬁﬂﬁ, pros@ate, or ovarian cancer.

[00147]  According to anothcﬁ embodiment, the invention provides a method for

treating or lessening the severityiof a p70S6K-mediated disease or condition in a patient
comprising the step of administe,jring to said patient a composition according to the
present invention.

[00148] The term “p7OS6K—med1ated condition” or "disease", as used herem means
any disease or other deleterious condition in which p70S6K is known to play a role. The
term "p70S6K-mediated condition" or "disease" also means those diseases or conditions
that are alleviated by treatment with a p70S6K inhibitor. p70S6K-mediated diseases or
conditions include, but are not lirnited to, proliferative disorders, such as cancer and

tuberous sclerosis.
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step of separately adm nistering o said patient an additional therapeutic

agent. Wien these additional therapeutic agents are adm nistered sepqugelmﬁ
they may be administered -63 2 5 JUL 2006 to the patient prior to,
sequentiall'y with or follow ng adm nistration of the conpositions of this

i nvention. [00157] The conpounds of this invention or pharnmaceuti cal
conpositions thereof may also be incorporated into conpositions for coating
an i npl ant alj0@l48di Aatordiegite snothen embadimenty the tinesten plawidb$ & piethlod Jierl ves

vascul ar grafts, stents apd cat.heter scul ar .stents .exa , have
boon used 1 Serie Tt e s BrY o PRACKDBTH ! aBbaRbT ctlion ARMRAT o
injury). HoweM@Fising el sesplof atlﬁﬂxﬁﬂer‘aig&ﬂtsﬂd?ﬁu&t hesmpogiorticahitimgdeiteces ri sk
clot formation or, platelet activation hese unwant ed effects nay be
prevent ed orPfWP@tlla‘@ﬂélG“by pre-coat i ng the device with a pharmaceutically
accept abl e Pl R0 HATROCH MG LRROA: gﬁ*-mgepgas ds AT, medds | abl e

coatings and the general preparation o coate evices are
descri bed i mw&smbenbﬂleﬁdm&icﬁﬁmmﬁu@&ﬁvﬂﬁtﬂxR@ﬁK ﬁkﬁmmmaﬂay atode.cBat | ngs

aretypicall bj atibl e polymeric materials such as.a dro ol yner,
oy by pi - BEREP et SRR arallBIE! o oR o Ratet S GSichS | ¥
acid, ethyl eng a:e/auayllateacbqtmahenenawdh RIRGCK @mhibiteer Sedh cohbitiofOmbiuae) Svithat
optlonally be further covered by a suitable topcoat of fluorosilicone

pol ysaccar i disitatigs W@@Wsmear@wdﬁgoriwe@bmm aggongractiof aBhmatnesnkerdher eof
to inpart c RPN =Yl t

| npl ant abl e el\ﬁ/l?%éérgcﬂ(s:%rg%r:gl%wa co‘%%%%ndé&ﬁip ‘L'cn‘ﬁ&ﬂ? Sﬁ%gig'? ‘TSd(J)Jtr? e anot her
enbodi nent offlanunatoryr dswedtrs,i antog dls«[)rﬁ&E,SRIDS tanabosjmpordrmt t he invention

described h 3. may be . nore f nger st t he |10 exa s are
set forth. ibﬁﬂ%hoéfﬂoglél B O:fg ’5@ &‘H&Pt geé'e tx‘ﬁ reﬁ%tggp RS

i |l ustrati veoptuatag osletthihgaielseréry 00k diseasd6r é‘dhﬂﬁidhlsel@ct@& fibind Hrolf@rdtve S

i nvention in anéF manner .. SYNTHET C EXAMPLES [ 00159]. As used herein, the

term " R( mi n)disorderecardiac digerdpippr forp diseridese an pRoimmpRs dsordersa wiedlat ed
wi th the conpQudor HifRSHsopddd Shiraf shifd e a@hegm‘gg% tt‘%pét%m%ﬁﬁsteﬂﬁ I zed to

obtai n the reported retention time i s as erra col um,
4.6 x 150 mnf@fa‘d:l agmunt Of 2 G9pousd Df)ﬁhcpremneﬂwenmmncﬂreﬁﬂbmmémﬂhom| S

g(]gi/]pgaae) %nses%ﬁe step ot5 a.drmmsternéJ §fe echs Cgrlnc())unnt on apre FHed cgs)f‘hp(S)uﬁ]cfJ Lf ﬂ% 006

)

1,
D
a

present invention.
[00152] According to a preferred embodiment, the present invention relates to a

method for treating or lessening the severity of a disease or condition selected from

cancer, rheumatoid arthritis, asthma, HIV, angina pectoris, peripheral circulation disorder,
hypertension, arteriosclerosis, or ‘bsteoporosis.

[00153] Preferably, the presegt invention relates to a method for treating or lessening
the severity of a cancer.

[00154] More preferably, the ]:aresent invention relates to a method for treating or
lessening the severity of a cancer selected from brain (gliomas), breast, colon, head and
neck, kidney, lung, liver, melanoma, ovarian, pancreatic, prostate, sarcoma, or thyroid.
[00155] Most preferably, the present invention relates to a method for treating or
lessening the severity of pancreatic, prostate, or ovarian cancer..

[00156] In an alternate embodiment, the methods of this invention that utilize
compositions that do not contain an additional therapeutic agent, comprise the additional
step of separately administering to said patient an additional therapeutic agent. When
these additional therapeutic agents are administered separately they may be administered
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1-6 2-(3-Chl oro-phenyl)-N-(IHindazol-5-yl)-acetam de (1-6): To a solution
of 5- am noi ndazole (1 mol ), HOBt (I mmol) and 3-chl orophenyl acetic zicgrjim_ 2006
(1.1 nmol) in DNT (4 mQ was added N-net h~l norpholiue (1. | nmol). Afte
stirring for 10 minutes, EDC-HO (1. 1 nmol) was added and the reaction
m xture stirred overnight at anmbient tenperature. The reaction m xtu re was
concentrated and the residue purified by reverse_ phase preparative HPLC
[ Waters Del ttattRgitient grion Husaquardipily @@qh@n%),llogmmd@nmsw%mof firooppmpogisiens ent  A:
0. 05% TFA i Qafﬂ@{z%ﬁr' t-,sugll vent B: CH3CN) over 10 mnutes at 25 nUmn] to
af ford conpoun %n 9 ng, 42% . 'H NVWR (400 M-1z, DVMSO-d6) 5 3.68 (2H,
s), 7.12-7.780X56H, TThe c@nffinds dfithissjvenBonldr phadhacsyticalléhrigdsifiloht thejepf thly 97
(1H, bs); M. (ESt): mez (MH) 286. ampl ee 2 [00160) W have prepared
bt her crpo 0 PEROFRITHE 119 CapoRORB RS CApoe aa AP EYle el SV en R b e
described i RyréaypaRy Stilicial bAv&hsaRheirhitabteRE afl@éAcQs. VARSRr eARIYNds s
summari zed in Table 2 bel ow and includes HPLC, LOVMS (observed) and 'H NMVR
dat a. L0016 K¥rampleNpRe hegraused tos fieZesieniopis ighlagowingf dhe visesl sial after NUR dat a
was obt ai neg | ; AW i ndi.cat ed, and
was found to u@é‘ glgglsep%tz%drﬂ% n@\n%?lhg ?}rl@gf %9“@(%&%2%%%@5%@? %%ﬁértg@pognd to
t he conpoundlatelatretigatidni Jhegt unwaiied leffects mipbt preRentécharmitigeted bp precsvatiag a f Or

Sel ected Conpounds aof Fornula |. —CoTpou No I|-..M4 (obs) | Rt(mn " HNVR
> Bl o 67 ( Jhedvicaithya glabn guliea ki AL D A e Aoporifibh cimping LRt gk !
7.37 6.65 (tflid Tnvedion. 7Suifable bbhtindy ancﬁthlg(éeﬁeiﬂl,pr@)uatign éﬂwﬁag_eagﬂng&htabﬁ» 89 (1H,

s), 12 -65 5 JUL 2006 90-M Round No |- ML S%bsL "HN §12H, s),
7.3-7.7 (6H, dewipes e deseribed indUSPaents 609%562; 8,886 026y and 5,304 23. The-roatipgs 13. 0

1H, S) 3.4, - : : , : 0 7.2 (2H, d),
70 (20 g OpepiLpooaatpleinmdle nfldit o pydped pafer) " 5, 1250 o)
(2H, s), 7, 3®lymettyldisihxany, poBea@oladtofe; Golfethylent klycsl) polgladitr dcidsiethylene 10. 20
(IHs), 13Vil(1)yq agétzla%e,barnﬁ)rfﬁxgl’re%?hérgc]fl The zdati171'g33 16131213,Z bf)"t?ongﬁj!r_ibe mrfher8 éoQJgred by a

suitable topcoat of fluorosilicone, polysaccarides, polyethylene glycol, phospholipids or

combinations thereof to impart controlled release characteristics in the composition.
Implantable devices coated with % compound of this invention are another embodiment of
the present invention.

[00158] In order that the inverfxtion described herein may be more fully understood, the
following examples are set forth. ; It should be understood that these examples are for
illustrative purposes only and arejnot to be construed as limiting this invention in any

manner.

SYNTHETIC EXAMPLES
[00159] As used herein, the teL‘m "Re(min)" refers to the HPLC retention time, in
minutes, associated with the compound. Unless otherwise indicated, the HPLC method
utilized to obtain the reported retention time is as follows:
Column: XTerra C8 column, 4.6 x 150 mm
Gradient: 0-100% acetonitrile+methanol 60:40 (20mM Tris phosphate)
Flow rate: 1.51 ml/minute

Detection: 225 nm.




5 236 7.48 (IH, s), 8.11 (1H, s)ﬁ 10.18 (IH, s) 13.00 (IH, brs) 3.61 (21-L
s), 6,75-6.81 T11, m), 7.05 7 259 6.25 (IH, t), 7.15 (IFl, m, 7, 44&%5?§h2m5
(2H, m, 8.00 (IH, s), 812 (1H, s), 9.54 (IR s) 10.06 QH, s)

brs). 4.54 (2H, s), 6.63 (1H, d), 6.76 (2H 8 2 8 5.75 ), 7.09-7.13 (IH,

m, 7.40-7.49 (2H, m), 8.00 (IH s), 8.12 (1H s), 10.12 (1 H s), 13.00
(IH brs). 3.51 (2H, s), 6.68 (2H, d), 7.14 (2K d), 9 2 68 5.51 7.42-7.45
(21-L m), 8.00 (IFl, s), 8 11 (IH, iﬁ;_gkﬂﬁ (1H s), 10.06 (IR s), 12.96

(IH brs). 4.16 (26, s), 7.46-7.5% (6H, m), 7.85 103 1 2 7.67 (I1H d),

7.94 (1H d). 7.99 (1H, s), 8. 11‘Aﬁ 7 (IH d), 10.33 (1H s),

12.97 (IH, brs). 3.83 (2H, s). (\ @ingiL 7 85. 11 3 02 7.76 90

(4H, m), 8.00 (1H s), 8.14 (I1-L s), 12.98(1H, brs). 3.7

(2H s). 7.3-7.6 (4H, ia), 7.7 (2H, ~2 8.39 d) '8.0 (IH s), 9.2 (IH,

s), 10.3 (IH H A 13,0 (IH s). 8.10 ~ : L8H s), 6.8 (1H d). 6.9 (2H, d).

13 344 7.0- 13.0 (I H,

). 3.7 (20 2B ERlgrg Bhami R @W@@ft@ﬂ}a&mﬂdﬁ%é% syupngtpi 1) ¢

( 2H - 7. )5 ( gHbmﬁEﬁngazgle((l |ﬂ3mol§,)HO§t a Iﬁﬁlb]z) aﬁdB c&l@r héﬂ 2c:eL:ﬁé7 ac514 1. O mlrddth in S) I3R6
s),

s), 8,2 (I H,D rrﬂ%) vpas aﬂ#ﬁd 1§)me ém@rahphpe (4)1 m@Obg Afteistiying rsw rgljpheﬁi) (7 40
I ¥en it e i et oy
7.38-7.49  temperature. The reaction mixture was concentrated and the residue purified by reverse

phase preparative HPLC [Waters Delta-Pak C18, 15uM, 100A column, gradient 10% -

100% B (solvent A: 0.05% TFA in water; solvent B: CHsCN) over 10 minutes at 25

mL/min] to afford compound I-6 (79 mg, 42%). "H NMR (400 MHz, DMSO-d6) & 3.68

(2H, s), 7.12-7.73 (6H, m), 8.00 (1H, s), 8.11 (1H, ), 10.10 (1H, s), 12.97 (1H, bs); MS

(ES+): m/e= (M-+H) 286.

| Example 2
[00160] We have prepared otljuer compounds of formula I by methods substantially

similar to those described in Exa.inple 1. The characterization data for these compounds
is summarized in Table 2 below %nd includes HPLC, LC/MS (observed) and "H NMR
data. \

[00161] '"H NMR data is surmgnarized in Table 2 below wherein "H NMR data was
obtained at 400 MHz in deuterated DMSO, unless otherwise indicated, and was found to
be consistent with structure. Compound numbers correspond to the compound numbers
listed in Table 1.

Table 2. Characterization Data for Selected Compounds of Formula I

Compound No I- | M+1/(obs) | Ry(min) "HNMR

2.61-2.67 (2H, m), 2.91-2.95 (ZH, m),
7.19 (1€, m), 7.27-7.29 (4H, m), 7.37
(1H, d), 7.46 (1H, d), 8.00 (1H, 5), 8.11
(1H, ), 9.89 (1H, s), 12.95 (1H, brs).

1 - 6.65
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17 288 7.20 (4H, m, 8.00 (H-L s); 8.10 (1H, s), 10.18 (1H, s), 12.98 (IH,
brs). 3.71 (1H, s), 7.07 -7.13 (3K m , 7, 40 is 238 7.23 (1H d), ié%zﬁ
(1H d), 8.03 OR 8), 8.10 (1H s), 10.19 (1H, s), 12,98 (IH bis). Lageh
JUL 2006 CopTound No |- MRxmin) 111 NMVR 3.68 PH, s), 7.36-7:42 (3H, m,
7.47 19 304 7.57 (IN, d), 7.56 (IN, n), 8.00 (IN, s), 8.10 (IN, s), 10.18
(IEL s), 12.98 (IN. brs)., 3.7 (2K s). 7.3 (IN. m. 7.4-7.6 (4H 20 304

s), 10.13 (IN, s) 12.97 (I
27 258 7.90 (2L-L m), 77A8 (

7.41 n), 8.0 (H-CompomslNold N, &L, (ohi). 2 R(ndiln) |s), 13. 1 HINMRS) 3.6 (2H, s),
6.0 (2H, s), 6[7-6.9 (311, 21 2 1 9616.67 n),| 3A@H 9, 53(.2K6H, m),800H) (IN, s),
8.2 (IN, s), 0.2 (1K, s), 13.03% N, bs)7-903.'=SIQH(IH$9),,10‘5(131,§9,BO((EH,q), 7.7
(2H, 22 351,354 BAS dd) 7 8|(IN_s) 18 0 (IN S):\ 8 2 (IN__s) (1H,
s), 13.0 (IN, 5). 3. 7% (2H ), 7,36-7 49 (3H|3 7 (3P¥3)7%5f2§em)~%§(2§1@840 (IN,
m, 8.00 (IN E), 810 (IN o), 846 |18, %])htiuﬁﬂﬁ)soﬂﬁﬂ?é €IH, ),
12.98 (IN, brsp—S8—74—(2H—s)—6-98—(HN—t—F-0¢ ')7 b e rbi N S),
7.35 (IN, d), [.44-7.46 24 ~191 4 88 |(2H47m), ? ,8 fozf,’q}f)ﬁ(ll\, s),
8.12 (11-L s),110.10 (IN, s).] 1081 (I[N, " brs)| 558 bi s) . 4 (2H,
s), 7.38-7.47 [4IT, m), 7.61 25 308 7. 90 (TN, 39’0)5(2H2s),97236(7l49~|(6mﬁ1),850 99 (2H,
m, 8.12 (IN|s), 10529 (IN| s)2862. 97 (7MBL |WrEs)), 8.BL (586 s 2H8 (85,9 7. U1 (I N,
m, 7.33 (IN, &). 26 ~158 6./67 7. 42-7.50 (3H lﬁﬂoclg,m (IN., s), 812 (IN,
, N,
I'N

brs). 3. 97 (2H, &1(2['53)93375 6@#‘@51’%“75 39-7.42
(IH,'%), 7.15 (1H, ), 7.44-7.45 (2H,

m), 8.00 (1H, s), 8,12 (1H, 5), 9.54 (1H,

s}, 10.06 (1H, s), 13.00 (1H, brs).

4.54 (2H, 5), 6.63 (1H, d), 6.76 (2H,

m), 7.09-7.13 (1H, m), 7.40-7.49 (2H,

m), 8.00 (1H, s), 8.12 (1H, s), 10.12 (1

H, s), 13.00 (1H, brs).

3.51 (2H, ), 6.68 (2H, d), 7.14 (2H, d),

7.42-7.45 (2H, m), 8.00 (1H, s), 8.11

(14, s), 9.26 (1H, s5), 10.06 (1H, s),

12.96 (1H, brs).

4.16 (2H, s), 7.46-7.57 (6H, m), 7.85

(1H, d), 7.94 (1H, d), 7.99 (1H, s), 8.11

(1H, s), 8.17 (1H, d), 10.33 (1H, s),

12.97 (1H, brs}.

3.83 (2H, s), 7.46-7.54 (5H, m), 7.85-

11 302 7.76 90 (4H, m), 8.00 (1H, s), 8.14 (1H, s),

10.25 (1H, s), 12.98(1H, brs).

3.7 (24, s), 7.3-7.6 (4H, m), 7.7 (2H,

12 352 8.39 d), 8.0 (1H, s), 8.2(1H, s), 10.3 (1H,

s), 13.0 (1H, s).

3.7 (2H, 5), 6.8 (1H, d), 6.9 (2H, d),

13 344 810 | 7.0-7.5 (8H, m), 8.0 (1H, s), 8.1 (1H,

s), 10.1 (14, s), 13.0 (1H, s).

3.7 (2H, 5), 5.1 (2H, s), 6.9 (1H, d),

7.0 (1H, d), 7.2-7.5 (9H, m), 8.0 (1H,

s), 8.1 (1H, s), 10.1 {(1H, s), 13.0 (1H,

S).

3.6 (24, 5), 7.0 (4H, d), 7.1 (1H, ¢t), 7.3-

15 344 8.21 7.5 (6H, m), 8.0 (1H,s), 8.2 (1H, s),

10.2 (1H, s), 13.0 (1H, s).

3.69 (2H,s), 7.34 (1H,d), 7.40 (1H,d),

7.48 (1H,d), 7.55-7.62 (2ZH,m), 8.00

(1H.s), 8.10 (1H,s), 10.20 (1H,s),

12.98 (1H,s)

3.67 (2H, s), 7.19 (1H, m), 7.38-7.49

17 288 7.20 (4H, m), 8.00 (1H, s), 8.10 (1H, s),

10.18 (1H, s), 12.98 (1H, brs).

3.71 (1H, s), 7.07 -7.13 (3H, m), 7.40

18 288 7.23 (1H, d), 7.48 (1H, d}, 8.00 (1H, s), 8.10

(1H, s), 10.19 (1H, s), 12,98 (1H, bxs).

. mpes 8. 0L (da¥, d)

8 268 5.75

9 268 5.51

10 302 7.67

14 358 8.14

16 321 7.29
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8.12 (IN, s), 10.20 (IN, s), 12.98 (IN, brL). 1.16-1.23 (2H, n), 1.51-1.61
(4H, uk). 1.74-1.76 (2H, n), 2.28-2-31 (3H, uk), 28 244 7,49 7.39 (i%l, g)mﬁ
7.45 (IN, d), 7.99 (IN, s), 8.12 (IN, s), 9.83 (IN, s), 12.98 (IN, AU
0.96-1.02 (2H, rYL), 1.12-1.24 (3H, n), 29 258 8.00 1.60-1.78 (6H, m, 2.18
(2H, m, 7.38 (IN, d), 7.45 (IN, d), 7.99 (IRs), 812 (IN s), 9.83 (IN
s), 12.95 (IN, hrs) "1 18-1.26 (211 _nm 1 .39-1.72 (12H nm 2 01 (1 H,
m, 2.22 (2H, ¢)Compgand NuI- 30VpraXebs)47 Rigminy 145 (| N. dHENMBO (I N s), 8.13
(IN, s), 9.84 (1 H, s), 12.97] (IN, brs). 5. 11(343(2Hx}), 7.5-7442 (3H, N), 7441 7 29

(IN, 31 269 6.02 m), 7934-7.38 (3b4, M), A5A5-[A1BID)T4H{1H, m) 8.081HE). (I N, s),

8.15 (IN, s), 9.93 (Il\?, s), [2.97 (11f1, 5brs) 8106 9%& 629 ound No
|- M+ (obs) RH--AY—119--NVRE—1—H+H-r) 5-”*375(2 f 3P 26~
6.02 n), 7.34-7.38 (26 M), 7 45-7,58 (4H,,, m) % (H s),
9.93 (IH, s),|1Z 97 (Mbrs). 2.1354(3H, sHﬁ",“ 6. (d) ? F{ﬁﬁ (? sé 33 31

¥

I 0 6.93 (5H, . .57 (ZH Ny, 800 (I H
12,99 (IH, brs). 5. 121 (1H, m, 6God7 (| H
7.54-7.58 (3H, |m, 8.00 34 2B i 6 6.20 s) QH.8), 10 @HH), 130 (1HSsP5 (| H, s),
12.97 UH, brs)] 5.14 (1 H m}| 6.52 (IH m, 7/ %2R sN73-73RBOT.HB285 (BH, m,
7.54-7.56 (3H, |m, 8. (1H | sPi6414| (1848 s)|, dd97§61H($)4&Q_(11§282 830Ho8. 1 (IH,
brs). 5.24 (1 H—m—6.67 (IH n)} 7 45 (14 |104(H,s) 13.0(kH,s
3.71(2H, s), 7.36-7.49 (3H, m), 7.75
(1H, m), 8.00 (1H, s), 8.10 (1H, 5), 8.46
(1H, m), 8.54 (1H, 5), 10.23 (1H,s),
12.98 (1H, brs).
3.74 (2H, s), 6.98 (1H, t), 7.07 (1H, 1),
‘ 727 (1H, s), 7.35 (1H, d), 7.44-7.46
24 291 6.88 (2H, m), 7.63 (1H, d), 8.00 (1H, s),

: 8.12 (1H, 5), 10.10 (14, s), 10.91 (1H,
brs), 12.98 (1H, brs).
3.94 (2H, s), 7.38-7.47 (4H, m), 7.61
(1H, 5), 7.92 (1H, d), 7.99 (2H, m),
8.12 (1H, s}, 10.29 (1H, s), 12.97 (1H,
brs).

1 3.66 (2H, 8), 7.11 (1H, m), 7.33 (1H, 5),
26 258 6.67 7.42-7.50 (3H, m), 8.00 (1H, s), 8.12
(1H, 5), 10.13 (1H, s), 12.97 (1H, brs).
3.87 (2H, s), 6.98 (2H, m), 7.39-7.42
(2H, m), 7.48 (1H, m), 8.01 (1H, s),
8.12 (1H, s), 10.20 (1H, s), 12.98 (1H,
brs).
1.16-1.23 (2H, m), 1.51-1.61 (4H, m),
1.74-1.76 (2H, m), 2.23-2.31 (3H, m),
28 244 7.49 7.39 (14, d), 7.45 (1H, d), 7.99 (1H, s),

: 8.12 (1H, s), 9.83 (1H, 5), 12.98 (1H,
brs).
0.96-1.02 (2H, m), 1.12-1.24 (3H, m),
1.60-1.78 (6H, m), 2.18 (2H, m), 7.38
(1H, d), 7.45 (1H, d), 7.99 (1H, ), 8.12
(1H, s), 9.83 (1H, 5), 12.95 (1H, brs).
1.18-1.26 (2H, m), 1.39-1.72 (12H, m),
2.01 (1H, m), 2.22 (2H, d), 7.39 (1H,
d), 7.45 (1H, d), 7.99 (1H, s), 8.13
(1H, s), 9.84 (1H, s), 12.97 (1H, brs).
5.11(1H, m), 6.41 (1€, m), 7.29 (1H,
m), 7.34-7.38 (2H, m), 7.45-7.58 (4H,
m), 8,00 (1H, s), 8.15 (1H, s), 9.93 (1H,
§), 12.97 (1H, brs).

736 OH, sf, 60ies 67l6-’9~§H(lJ-4, s),
?..@7), 7m)l%§—f§tﬂn(iu)‘,%ocﬁw) 11H d),

Fim

23 253 5.40

25 308 7.90

27 258 7.90

29 . 258 8.00

30 272 8.47

31 268 6.02
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36 336 7A6 d), 7.55 (IH d), 7.72-7.75 (4H, m, ,
10.03 (IH, s), 2,98 (1H br8). 511 (1H n), 6.52 (IH n), 7.44-7.57 237JUL 2006
34~ 7.07 (6H, m, 8.00 (IH s), 9.13 (1H s), 9.96 (1H, s), 12.98 (1H,
brs). 3.73 (3H, s), 5.04 (1H, m, 6.29 (HL n), 7.42-7.46 (3H"n, 7.54
(1H, n), 38 2918 5.97 8.00 *IH, s), 8.15 (las), 9.88 (1H s), 12,98 (IH,
brs). 5.48 (IH_m, 6 64 (1H 7.33-7.37_(2H_m. 7.44-7.48 (2H. ),
7.57-7.60 39 |3@engpoyad NoH- i 8.16 (I 10.05 (lH, s),
12.99 (19, brd). 5.15 (IH d | 3B(TH, b 640(1BD@), B29X1H,( 6Hj n) ,
7,94 (1H, S) , . ](1)1.13.‘!"‘% 8 (34,78, ,@H;SS 8"{; . 95

8.00 (IH s), 8.14 (IH, s)

)
7

(IH m, 6.20

1y, 8.8 (1H,%), 845 (i, 53 PA3 4 H,
$)d28EUH brs)y oy g

D9 (1 H,

d), 7.55 (1H,
12. 97 (1H, br
7.53-7.55 (2H,
5.18 (1H, m,

m lsnrs)7( .

TG

46" (IR d),

2 53 o500 3%%.§,§§ ¢
%%i giﬁxig§§§§|

LH, s),
3H, m,
| S).
, d),

I

43 3c) 6.79 8.
(1 Rd), 6.07
3C7 5.85 ),

(IFL s), 9.94

S(LH) 4 8.14J1H, 8,900 (I, #,  S)
1207){ELb5). 68 2 5 JUL

$.H 8 )m), 6.4 QW) @b 2hr s) .
. 1O)-7A5 (181, )| H54-7088 (3H/ m 6.0¢

5.35
BH, 44
9.18

2006

CoTyoti nd No |

5.14 (1H, m), 6.52 (1H, m), 7.42-7.47
(3H, m), 7.54-7.56 (34, m), 8.00 (1H,
s), 8.14 (1H, s), 9.56 (1H, 5), 12.98
(1H, brs).

36

336

746

5.24 (1H, m), 6.67 (1H, m), 7.46 (1H,
d), 7.55 (1H, d), 7.72-7.75 (4H, m),
8.00 (1H, s), 8.14 (1H, s), 10.03 (1H,
s), 12,98 (1H, brs).

37

347

7.07

5.11 (1H, m), 6.52 (1H, m), 7.44-7.57
(6H, m), 8.00 (1H, s), 8.13 (1H, s), 9.96
(1H, s), 12.98 (1H, brs).

38

298

5.97

3.73 (3H, ), 5.04 (1H, m), 6.29 (1H,
m), 7.42-7.46 (3H, m), 7.54 (1H, m),
8.00 *1H, s), 8.15 (1H, s), 9.88 (1H, s),
12,98 (1H, brs).

39

302

6.33

5.48 (1H, m), 6.64 (1H, m), 7.33-7.37
(2H, m), 7.44-7.48 (2H, m), 7.57-7.60
(2H, m), 8.00 (1H, s), 8.16 (1H, s),
10.05 (1H, s), 12.99 (1H, brs).

40

302

6.91

5.15 (1H,d), 6.59 (1H,d), 7.35-7.56
(6H,m), 7.94 (1H,s), 8.00 (1H,s), 9.86
(1H,s), 12.98 (1H,s)

41

314

4.99

3.73 (3H, s), 4.95 (1H, m), 6.20 (1H,
-m), 6.88 (2H, m), 6.94 (1H, s), 7.45
(1H, d), 7.55 (1H, d), 8.00 (1H, s), 8.15
(1%L, s), 8.95 (1H, s), 9.83 (1H, s),
12.97 (1H, brs).

42

304

6.72

5.15 (1H, m), 6.62 (1H, m), 7.38-7.47
(3H, m), 7.53-7.55 (2H, m), 8.00 (1H,
s), 8.13 (1H, S), 9.97 (1H, S), 12.98
(1H, 8).

43

30

6.78

5.18 (1H, m), 6.71 (1H, m), 7.17-7.25
(3H, m), 7.46 (1H, d), 7.54 (1H, d),
8.00 (1H, s), 8.13 (1H, s), 9.99 (1H, s),
12.99 (1H, brs).

307

5.85

5.35(1H, d), 6.07 (1H, d), 7.01-7.08
(1H, m), 7.10-7.18 (1H, m), 7.36 (3H,
m), 7.46 (14, d), 7.58 (1H, d), 7.75
(18, d), 8.00 (1H, s), 8.18 (1H, 5), 9.94
(14, s), 11.01 (1H, d), 12.96 (1H, s).

-68 -



5.30 (IH d), 6.58 (1M, d), 7.44-7.59 45 31~ 7.15 (4H, M, 7.69 (111, d),
7.89-7.93 (2H, ), 7.99 (1H s), 8.04 (IH s), 8.16 (1H, S), 10.01 (IH
s), 12.97 (IH s). 1.40 (9Hs), 5.37 (1K n), 7.28-7.40 46 36~ 8. 14 gﬂa Mo
7 46-7.52 (4H ). 8.00 (1H &), 8.09 (1 H s). 10.25 (IH s), 12, 98" (1H
brs). 1.40 (9Hs), 5.37 (IH ni), 7.28-7.40 47 36 8.14 (4H, m), 7.46-7.52
(4H, m, 8.00 (1 H s), 8.09 (1ff, s), 10.25 (1K s), 12,98 (1H bra). 5.07
(IH brs), 7.32(1.Kd)_7.44-753 48 2 5 80 O4.ny 7 B0 (2H ni)_ 8.05
(1H s), 1 8.09Compound Nod-752 Mal{obs} 5\R(mim)sg (1 sHNMR06 (1 Fl_ | brs).
TPA salt 5.07|(1K brs), 7.37|(1H |d), ]| 7A4- 7. 5353040E,5),6G8 (LEHD, 7757 60 ( 2H,
m, 8.05 (IH, |s), 84989 (1H |s),318. 73] (345 br s()4H 7691 |dk78%%, 38, 06 (1H,
brs). TPA'salt 5.1 (IH s), }.35 (l1-} d), 7.4 1%0%3%}15? 1 7‘&‘%!4 r‘r)
QO Q (A XA A e 11 LS:\ .
8.10 (2H, d), o0 (oK IID), ro—o—(=It; Ub}, o 1"46(b 5) )7
(IHs), 7.36 (IfHd), 7.51-7.55/51 T31 6.69 (4H fiky,m/s &0, H(IILI s)
8.06- 8.13 (1|H m, 9078 (31FL b¥d¥), 10.8¥ (1 §)8,09(tﬁ1,98m(zbt1f}pg) i2bd W 3.61
(2H, br s), 4460 (M s), 7.30 (2H 5b 347 6. [78unes). 7. 41 (4H br m, |7.60
(IK's), 7.96 |(1H, s), 8.09 (IH $), & 16(1H 1.8)O@HH0.YTX1H, @b H,28840s,), 12.95
(IR s). TFA galt 3410 (2H, |br ﬁ%y, 4 688&,,;]. H (@8)m), 7464752(ZHm), 330851 7. 19
M, 7.59 (2H |br m), 7.75 (1H, in). 7]88" (1K }_{0981%@(0}%1(1}%9)128816 IH s),
10.18_ (i br $3,-12.99 (1H sy TEA falt 5 18l o) 7 36, Ll d)
7.51-7.58 54 3~5 P7.39 (2H nj, 7 81 (| Hd), 7 ?? ii“%?iﬁm%a;‘f%ﬁ mj, 8.78
s), 13.06 (IH brs) TFA salt
5.07 (1H, brs), 7.37 (18, d), 7447.53
(4H, m), 7.60 (2H, m), 8.05 (1H, 5),
49 267 380 | 8,09 (1H, s), 8.73 (3H, brs), 10.58 (1,
s), 13.06 (1H, brs). TFA salt
5.1 (18, 5), 7.35 (1H, d), 745-7.65
50 301 671 | (SH, m), 8.10 (2H, d), 8.8 (3H, bs),
10.6 (1H, bs), 13.1 (LH, bs) TRA salt
5.13 (1H,5), 7.36 (1H,d), 7.51-7.55
(4H,m), 7.56 (1H.s), 7.72 (1H,s), 8.06-
31 301 669 | 813 (1E,m), 8.78 (3H, brs), 10.62
(1H.s), 13.08 (1H,s) TFA salt
3.61 (2H, br 5), 4.60 (1H, 5), 7.30 (2H,
m), 7.41 (4H, br m ), 7.60 (1H, ), 7.96
52 347 678 | (11, 5), 8.09 (1H, 5), 8.16(1H, 5), 10.11
(1H. brs,), 12.95 (11, s). TFA salt
3.10 (2, br 5), 4.68 (1K, ), 7.44 (21,
m), 7.59 (2H, br m), 7.75 (1H, m), 7.88
>3 335 113 ) (1, 5), 8.00 (1H, 8), 8.16(1H, s), 10.18
(1H, br s,), 12.99 (1H, s). TFA sait
5.16 (1H.5), 7.36 (1H,d), 7.51-7.58
) (2H,m), 7.81 (1H,d), 7.8 (1H,s), 8.06
34 335 739 | (2Hm), 8.78 (3, brs), 10.60 (1ELs),
13.08 (1EL,brs) TFA salt
5.19 (1H,5), 7.7 (1H,d), 7.51-7.61
(3H,m), 7.85 (1H, m), 8.06-8.10
33 319 6.93 | oHm), 8.83 (3H, brs), 10.60 (1Hs),
13.15 (1H, brs) TFA salt
56 MAH 304 554 :
.7 (2H, AB quartet), 5.6 (1H, s), 7.4-7.7
) (6EL m), 8.10 (2H, s), 9.5 (1H, bs), 10.2
7 219 670 | (1H. bs), 11.05 (1H, s), 13.1 (0.5H,bs)
TFA salt
5.30 (18, ), 7.40-7.45 (1H, m), 7.50-
7.55(1H, m), 7.60-7.65 (2H, m), 7.69
58 317 693 | (1H, m), 7.89-7.93 (2H, m), 7.99 (2H,
s), 8.05-8.1 (2H, m), 8.95 (2H, 5), 10.75
(18, 8), 13.0 (1H, br 5). TFA salt
2.42 (31, s), 5.14 (1H, m), 6.57 (1H,
m), 7.37-7.40 (3H, m), 7.48-7.53 (2H,
16 316 122 | 1), 7.59 (1H, s), 8.07 (1H, 5), 9.95 (1H,
5), 12.55 (1H, brs).
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|
5.19 (IHs), 7.37 (1ff,d), 7.51-7.61 55 31 9 6.93 (3Km, 7.85 (IH 1),
8.06-8.10 1 (2H,m), 8.83 (3H, brs), 10.60 (I Hs), 13.15 (IH, brs) TFA salt
56 M9 304 5.54 .7 (2H, AB quartet), 5.6 (11-L s), 7.4-7.7 (611, n) 2 8002006
(zH, s), 9.5 (IFL bs), 10.2 57 279 6.70 (HL bs), 11-05 (IK s), 13.1
(0.5H bs) TFA salt 5.30 (1H, d), 7.40-7.45 (IK ), 7.50- 7.55(1H m,
7.60-7.65 (2FL m, 7 69 58 317 6,93 (IH, ), 7.89-7.93 (2H, m, 7.99 (2H,
s), 8.05-8.1 (2H—m,—8.95 (2H s) 10 75 (IH s) 13 0 (IH br s) TFA
salt 2.42 (3H,[_Somppung No Ly [\ W+1 gobsy | (Remin)7¢ 3-6 7. 2 HNMR7_37-7. 40 (3H,
m, 7.48-7.53[(2H, m, 7.59]|(1H s), [8.07 (I 24@93H59595(1ﬁ15$)72§X1H 12. 55

(1H, brs). -69 2 5 JyYp 2006 |CoTRaund N07J17 efb@ » AR 6H{2FYm) 718 NAM| 2. 45
(3H, s), 5.15|(1H, brs), 7.37 (IH 77 33 : Ig?(ﬂss’g 6 7.61
(2H M 7.84 (fFH-B+—F95(H{ts)+8—74 (3H,bf ’S 66 (1 H s
TFA salt 5.1§ (HLd)yg 6.63 (I H g 7,40 %gH,JﬁZ ggng lé;g ‘ ﬁh -Lm,
7.56 (1Hs), 7.67 (IH m, 8J]14 (HLs), 10.14 |1 15ik), 10013 ,s),l. & 28

(3H,t), 2.85 (2ZH,q), 5. 14 (IH d)] /9 510 /.b'nlggggt)ugj,@m),sm(gpdy 2 (3H,
m, 7.48- 7.52 (2H m,, 7.59|(1Hgss), 7%% ( 1bls8 @H, d), 735932 (30HN), 838 12. 55
(IH, s). 1.33|(6H d); 3.25 (IH, “scp) 5. ( 1R52 (2B0n)3739 (VH,9118.4) (1H,6), 59 ( 1H,
d), 7.37-7.42 |[(3H_m 7 491(1H 7 54-7 r;e%aHSJd@SS@H@)? (1, s$), 9.95
(I11-L's), 12.51 (IH, s). 5.15 (I H, "d), 6.63 |1 (GH >§§25316LSFP)4%14§1H3'79 8. 30
(3H, ), 7.52-7.54 (46, m), 7.6034iR | syo17.79; g A B8R ®o1-1 d),

8.52 (1H, (1H s),995 (1H, 5), 12.51 (1FL 5).
5.15 (1H, ), 6.63 (1H. d), 7.36.7.42
(3H, m), 7.52-7.54 (4H, m), 7.60 (15,
&), 7.73 (1H, d), 7.91 (2H, d), 8.52 (1H,
5), 10.09 (1H, ), 13.10 (1H, 5).
3.65 (2, ), 5.25 (21, brs), 7.16 (1M,
d), 7.26 (1H, d), 7.32-7.37 (3H, m),
743 (1H, 5), 7.94 (1H, 5), 10.05 (1H,
$), 11.29 (IH, brs).
| 3.66 (21, 5), 5.24 (2L, brs), 7.15 (I,
: d), 7.25 (1H, ), 7.33 (1EL m), 7.59-
83 336 754 | 761 (2H, m), 7.94 (1H, 5), 10.06 (1H,
| $)< 11.29 (1, brs),
3.56-3.58 (111, m), 3.82-3.86 (10, m),
| 4.07-4.09 (15, m), 4.96 (1H, m), 7.25
84 282 615 | (1H, m), 7.31-7.35 (2H, m), 7.39-7.47
(4H. m), 7.99 (1H, 5), 8.16 (1, 5),
10.10 (1H, 5), 12.95 (1H, brs).
3.6 (15, m), 3.87 (1H, m), 4.00 (1K,
m), 5.01 (1H, bs), 7.35-7.4 (3, m),
7.47 (18, d), 7.6 (1H, d), 8.0 (1H, 8),
8.15 (11L ), 10.18 (1H. 5)
j 1.4 3H; d), 3.8 (11, q), 7,075 (7H,
86 266 723 | m), 8.0 (LM s), 8.2 (1H, 5), 10.1 (1,
| $), 13.0 (1H, )
! 1.5 (3H, d), 3.9 (1H, @), 7.3-7.7 (108,
87 370 807 | m), 7.8 (1H, s), 8.0 (1H, s), 8.2 (11 5),

81 378 8.30

82 301 6.87

85 336,334 7.13

: 10.2 (1H, s), 13.0 (1H, s).
0.8-1.9 (9H, m), 2.6 (1H, m), 7.2-7.5
88 . 320 8.68 (7H, m), 8.0 (1H, s), 8.2 (1H, s), 10.1

| (1H, s), 13.0 (1H, 5)
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s), 10,09 (IH s), 13.19 (1H s). 3.65 (2H, s), 525 (2R brs), 7.16 (IH |
d), 7.26 (1H, d), 7.32-7.37 (3R n), 82 301 6.87 7.43 (IH, s), 7. 94 §HU4|2005
s), 10.05 (1H, s), 11.29 (IH brs). 3.66 (2H, s), 5.24 (2H brs),
93 336 7.54 d), 7.25 (1H, d), 7.33 (1H, n), 7.59- 7.61 (2H M), 7;94 (1H
s), 10.06 (1H, s)< 11.29 (11-L brs). 3.56-3.58 (1H, 1), 3.82-3.86 (1H ),
4.07-4.09 (1H, .n), 4 96 (1H 1), 7.25 84 282 6. 15 (1H_m, 7.31-7.35 (2H,
Q 7.39-7.47 (4I—COIIWOHIF1HQI\‘1I—M-1§(013®16 2 ), 10. THNMR s) 12195
(111, brs). 3.6 (I H gr) 3.87 (TH, Q .00 (1H,5.1(8% 33673 (18B4n/3A@HN)| 5. 01

3,

(1H, bs), 7.3517.4 ( m, |7.422%1H, d)8,-297.es(Bpi(IH;iy);los(m@lHI(ss 8.15
(IH, s), 10.18 (1 H s} 1.4 04 d) 3.8 (IR gis87 2.7 5 (7|—| RG 246 7. 23
M, 8.0 (IH s), 8.2H§dH, s),| 10,3, (1H, 7&% 13’*962 dg—l“'“% ) & F?Hd), 3.9
(1H, q), 7.3-7|7 (10H° 87 370 8%0% m| 7 (1|{‘ﬁ% 1080 i a5 2| (1H,
s), 10.2 (IH, [sr—t3-0ttt=t—s)0-8-1-9 (5t ,27.’@ 1)449(2” b 7.5 88
320 8.68 (7H, ), 8.09(IH s)|, 8327 (IH syy 10.75 K gg%’ 4) s) -70
7 5 JUL 2006 (oLugound No I|-| M+l | ~(obs) 'H Nl\ﬁo5(ﬂﬂ ;Ll ,(115
(12T-1, n), 8.0 (1H,_ 89 328 18.29,s), B.2 (IH[SNHD), As(zHH;,zssz,a,s 1 (I H,
2.9 (2H, d), 4{45 (1 & t), 7 4-7%5 (3H, 29 292.167.06H,), 741.72H, B 80311 m)
8.0 (IKS), 8.4 (IH d), 10.l6 (I'H s)| 1370 (|(Hish§1(121,579(9zni,1s))13m 3 (2H,
t), 7.0 (2H, dp—%3-91 3077 7.5 (4H in) ;IH,IZQ\ 8 H ,
10.1 (111, s),[13.0 (J4-L s).| 1. 8%, (2141, g), %E%ﬁslﬁﬁg,n ,I‘_n’t ,
130(1[—1 s).
3.6 (2H, s), 3.8 (3H, 5), 7.0 (14, 1), 7.4-
94 362, 360 7.68 7.5 (4H, m), 8.0 (1H, s), 8.1 (1H, s),

10.1 (1H, 5), 13.0 (1H, s).
3.07 (2H, m), 3.21 (2H, m), 4.15 (1H,
m), 7.26 (1H, d, J=8.0Hz), 7.34 (1H, 4,
95 351,349 " 746 1=8.7Hz), 7.53 (2H, m), 7.60(1H, m),
8.06(2H, d, J=7.45Hz), 8.30(3H, br s),
10.46 (1H, s), 13.09 (1H, s) TFA salt
3.08 (2H, m), 3.21 (2H, m), 4.16 (14,
m), 7.26 (1H, d, J=8.4Hz), 7.35 (1H, d,
96 351} 349 7.46 7=8.5Hz), 7.50 (2H, m), 7.69(1H, m),

: 8.06(2H, d, I=6.6Hz), 8.25(3H, br 5),
10.46 (1H, 5), 13.09 (1H, 5). TFA salt

Example 3
tBuO o
"o MO
OMs
5-[2-(3-Chloro-phenyl)-Z-Ihethbnesulfonyloxy-acetylamino]-indazole-l-carboxylic
acid tert-butyl ester: 5—Amino—iindazole—1-carboxy1ic acid tert-butyl ester was prepared
|

following the procedure outlineﬂ by S.I. Brickner, W0O9002744. 5-Amino-indazole-1-
carboxylic acid fert-butyl ester ﬁas then coupled with 2-(3-chlorophenyl)-2-
hydroxyacetic acid following the procedure as described in Example 1 to afford 5-[2-(3-
chloro-phenyl)—2-hydroxy-acetyjamino]—indazole—1-carboxylic acid rert-butyl ester. To a
solution of 5—[2-(3—chloro-pheny‘ﬂ)-2~hydroxy—acetylamino]—indazole—1-carboxylic acid
tert-butyl ester (7.47 mmol) in dry THF (20 mL) at 0° C was added pyridine (37.33
mmol, 5 equivalents) followed by methanesulfonyl chloride (22.40 mmol, 3 equivalents)
added in a dropwise fashion. The resultant solution was stirred at ambient temperature
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\
92 2 90 7.5 7.1-7.3 (5H, m), 7.4-7.5 (2H, q), 8.0 (IH

s), 8.1 (11-1, s),
9.9 (I1-L's), 13.0 UH, S). 3.7 (2H, s), 7.2 (IH t), 7.3-7.6 (44 m,7598L 2006
3~4 7A5 8.0 (1 H, s), 8.1 (IH s), 10.3 (Ks), 13.0 (IH s). 36(2, s),
3.8 (3H, s), 7.0 (IH, t), 7.4- 94 362 360 7.68 7 5 (4H, m), 8.0 (IH s), 8.1
(IH s), 10.1 (IH S), 13.0 (MS). 3.07 (2H, nm), 3.21 (2H, n), 4.15 (I H

n), 7.26 (1H, d, J=8.0Hz), 7.34 (1H, d, 95 3511349 7.46 J=83M), 7.53 (2H,
r’r), 7. 60( | H,oveinigts. Tlag Raktiah mixtwre wB-thpy cAcBDa8Md, inbcw)and the eultiss ¢il was s),
1

9 (1H, s 2 ! 26 (1H,
=8. 4Hp) f)a‘?l?ge‘??‘%ﬁ%%}%%‘%%@b“%ﬁe Ghad E‘-V%‘i%s Waf*%g%g’ B ppinfNerics P91 H,

rr;, i 8. 0|6(d?.idd ofler sf)éﬁnﬁ&dlll?(hate?ﬁﬂéé@khd dvncéntratediin vacld tdﬁfféﬂdl'the title 13. 09 OH,

s). TFA salt e 3 tlko-fo N

5-[ 2- (3- Chl &OBI-PBH% 1388 GHBAtRIE tgn‘yi"ewaawéwg}%@ﬂhngﬁaﬁt@q car boxyt i

c acid tert-butyl ester: 5-Amno:i ! nda7ple-I-carboxylic acid tert-butyl

ester was prepared follow ng the procedure outline by

S. J. Brickner, W9002744. 5- Ami no- |ndaz@eaaicar boxylic acid tert-butyl ester

7 as then coupl ed with 2-(3-chl orogh;éhyl) 2- hydroxyacet| c acid follow ng

the procedure as described in Ex d 5-[2-(3-
chl or o- phenyl ) - 2- Aydr oxy- acet yl am n%;@;cl -carboxylic acid
|

w
LIO

tert-butyl ester. To a solution bf m
5-[2-(3-chl oro-phenyl) - 2- hydroxy- acetyl ani i -indazol e-1-carboxylic acid
tert-butyl ester (7.47 mol) in dry TBF (20 at 0' C was added pyridine

nol , 3 equi val ents) added in a dropvvl se fas The resultant solution
was stirred at anbient terrperature 71 2 5 JUL over ni ght, The reaction

m xture was C entrated in ) and resul ting oil rtitioned

bet ween Et Oﬁ{c[&a&dﬁ" q{gxycpﬁlémg,l "‘5\7?( adPhgpyl; 'aﬁ‘?tﬂ’ ? rice),

flr 't leg over sadhiR-PehtyRe adil |térﬁ|bﬁ€rl@sli€l- T8RGeRtibALES [2-M3-¥ReK pHeayight or d the
|

(37.33 mmol, 5 equivalents) foll ovved by meth ;g)bulfonyl chloride (22.40

methanesulfonyloxy-acetylamina]-indazole-1-carboxylic acid terz-butyl ester (1.49
mmol) in dry THF (4 mL) was added pyridine (4.48 mmol, 3 equivalents) followed by
followed by a dry THF solution of (2-amino-ethyl)-carbamic acid tert-butyl ester (3
equivalents, ~0.5 mL/mmol). The resulting solution was refluxed at 60°C overnight. The
reaction mixture was then concentrated in vacuo and the resulting oil was partitioned
between EtOAc and brine. The grganic layer was washed with brine (thrice), dried over
sodium sulphate, filtered and concentrated under reduced pressure. The residue was
purified by silica gel chromatography using eluting with EtOAc:hexane (60:40) to afford
the title compound in 85% yield.

‘ I-59
2-(2-Amino-ethylamino)—2—(3-cilloro-phenyl)-N-(1H -indazol-5-yl)-acetamide (I-59):
To 5—[2—(2—tert—butoxycarbonylar‘mno-ethylamino)-2—(3-chloro-phenyl)—acetylanﬁno]-

indazole-1-carboxylic acid tert-bntyl ester (1.26mmol) was added trifluoroacetic acid
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| conpound (3.58 g, qunatitative yield), which was used without farther
purification. Exynple 4 CI HH' NH 5-[2-(2-tert-Butoxycarhonylar@is JUL 2006
~0- et hyl ani i no) - 2- (3- chl or o- phenyl) - acetyl am nol- indazol e-1-carboxylic acid
tort-butyl ester: To a solution of 5-[2-(3-chloro-phenyl)-2- S

met hanesul f onyl oxy-acetyl am nc] -i ndazol e-1-carboxylic acid tert-butyl ester
(1.49 nmmol) in dry TBF (4 nL) was added pyridine (4.48 ninol, 3

equi val ent sX51hb) dmivthelirdaytiorn mix s ktyrresl fdr 1.5 Tiblrs s @heiteactioncmixture was

(2-arriino-ethyl)-carbamc acid tert-bu ester (.3 equival -0.5
oniol ) - Fptcenased i iy el e retog et Rk e dtiae SEPRRERC ~The
reaction m yuRs Dalta-PREC18ABERN 106K esluinh, stadied 1970 1006, B €salidnt A900E% Was
partitioned between Et OAc_and brine. The organic |layer was washed with

brine (thri d&A ingratergslvent B: §ECNNPvan 1 minetes 4ti25 mal/ain]dn affer roamored ©8 under

reduced pre r I ik Yr®ide . |5_& iR raphy
using el uti Eglgvﬁg?ﬁgﬁﬁ&gﬁhg’@r@a?%%ﬁq 0 a f%ﬂcﬁd tﬁﬁeg'?ljt %2( cdm%glg’nd in 85%
yi el d. Fx=| &.57.30H\mf1 0482 HtHiny, I#H20.8UIH Br m), 13.0(1H, brs); MS (ES+): m/e=

2- (2- Ani i no-et hyl ani i n%) - 2-(;3- coor o- phenyl )-N- (I ff-indazol -5-yl)-acetam de
(1-59): To 344.4(100%), 346.4(40%)

5-[2-(2-tert-butoxycarbonyl am no- et hyl am no) - 2- ( 3-chl or o- phenyl ) - acet yl am no
]- indazole- |-carboxylic acid tert-bdtyl ester (1.26mmol) was added
trifluoroacetic acid -72 2 ~ JUL|200&xahplel6) and t he reaction m xture was

stirred for OULS,, The reaction m xture s goncentr.at.ed.,in vacua and
She T eai duo IRRRTY o Se ' BuiReg okt cBhabiiSot Pryde Ehy Rettig futniR S T
col um, gr adigiMr td Bffse d0iBedEn ExahpRE 1, 14, £hd0H Yhe UhérattBrivwdion dataFort esat B:
CH3CN) | over 10 minutes at 25 Jmn] to afford cog%gund the title

i
conmpound ( 1 Fomgounssds summariaqifn Tatte 3 helowpndachies BPLCoLE/MP dabseryed)gnd
6.9-7.3(1H, lﬁq.)JMR7daf£8. 2(8H, m, 9.2-10.8(1H br m, 13.0(IH, br s); M

vy

(ES+): rn/e= 344 .4(100%, 346.4(40% Exanple 6 [00’162] W have prepared otb
er conpoundd0®¥63] or rEINMR dita isrsirioatized i Eatdns belowywhesdint H MR alatahvease

described in 15 .3, 4 The characterd zation data for these
conpounds | SObE%ﬁﬁ%aa??é(ggﬁ%%m%%ﬁe@ea%9\'/\}1@?153 eV gghqq (fndl_‘@s'l\%mﬂcgtﬁser ved)
and be consistent with structure. Compound numbers correspond to the compound numbers

listed in Table 1.

Table 3. Characterization Data for Selected Compounds of Formula I

Compound No M-+1 (pbs) Ry(min) 'H NMR

2.0(2H, m), 2.8-3.2(4H, m), 5.2(1H,
: brs), 7.4(1H, m), 7.6(4H, m),

60 - 6.0 7.8(4H, m), 8.1(1H, m), 9.6-9.8(2H,

brs), 10.8(1H, br s), 12.9-13.3(1H,

br s) TFA salt

2.6-2.7(3H, 5), 2.9-3.4(4H, m),

5.1(1H, br s), 7.4(1H, m), 7.5-

61 358 5.8 7.6(4H, m), 7.7(1H, s), 8.1(2H, m),
; 10.5-10.7(1H, br s), 12.7-13.3(1H,

br s) TFA salt

2.8-3.4(10H, m), 4.7-4.9(1H, br s5),

7.3-7.7(6H, m), 8.0-8.2(2H, m),

10.2-10.5(1H, br s), 12.7-13.3(1H,

br s) TFEA salt

62 3725 6.1
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"H NMR dat a.
NVR dat a was
i ndi cat ed,

[00163] 1H NUR data is summarized in Table 3 bel ow wherein 114

obtai ned at 400 MHz in deutertat DMSO, unl ess otherw se 25 Jui 2006

and was found to
correspond to the compound nunbers
Characterization Data for Sel ected Conmpounds of Fornula | i

be consistent with structure.
listed in Table 1. Table 3.
CoMound No M#I

Conpound nunbers

Lbs) Rt(min) IHNMR 2 0(2H m) 2 8-3 2(4H m 5. 2(1H__br s), 7.4(Il1-L-m,
7.6(4H m, 60_EomppugdNe | Mad (okss) H, Ruzm@) 6-9. 8( 2H/HNIWM®R , 10.8(J11-L
brs), 12.9-13/3(1H br s) [TFA salt 2.[6-2. 7( 3K12BH, B, 98-33éHAH, 5.001,,| 5. 1(I H,
br s), 7.4(IH] m, 7.5 61 35~ 5.8;7.6(4H, m, 1brs7, I4HH02?76@H 2H,
10.5-10. 7(1 1L br s)® 12.7-13. 3¢%-1, | br6%) T m,
4.7A.9(1H, br|s), 62 37215 6.1 7.3-7.[7(6H, m logla‘?bes)le(zéﬂ” b”)lo 2-10. 50
H br s), 12. F13-3ttH—brrs—FFA—satt—+3—2 2606 Tpoaac-(No Ml
(ob Rt(min) "HNNW1.2(3ff,| m, 2.8-3.3(6H, m),5 (IH m,
7.6(4H, m), 63 372~¢6.0 7. (1K a4 8.3-8.713(2H, , ' rs),
12.8-13.3(11-L br s) TFA salt 2.8-3.4(4H m, 1 5( bor 3) 12I9L13$()1H we7- 5.1 (1H,
br s), 7.3-7.6(OH m, 641434 7.5 7 F(iff, s)Tr8sak(2H, m, 10.4- 10.6(1 H,
br s), 12.9-18. 1 (1H, br §) TFA salt| 4.2-4. 4(4244@(%);;1) 52QHIsH73@H, |7.3(11-L
, 7.4-7.6(6H, 7.7(1 H, , 65 397 7.6 7.9 H, 8),@7gHigp H, ,
g??(l H, r‘r),( 9. 6m10 6§(I(H, b?s 9210.4(1H*®s), (17]19(111I mr?(éo-gl(ZH m, 708, |7
m), 9.6-10.5(1H, br s), 10.6(1H, s),
12,9-13.2(1H, br s) TFA salt
‘ 3.2(3H, br s), 3.4(1H, br’s), 5.2(1H,
1 s), 7.5(3H, m), 7.6(4H, m), 7.8(2H,
66 406 7.7 m), 8.1(2H, m), 8.6(1H, s), 9.6-
9.9(1H, br s), 10.7(1H, s), 12.8-
13.2(1H, br s) TFA salt
3.2(3H, br s), 3.4(1H, br s), 5.2(1H,
s), 7.5(3H, m), 7.6(4H, m), 7.8(2H,
67 372 6.0 m), 8.1(2H, m), 8.6(1H, s), 9.6-
| 9.9(1H, br s), 10.7(1H, s), 12.8-
;‘ 13.2(1H, brs) TFA salt
! 0.9-1.0(3H, m), 1.5-1.6(2H, m),
! 2.0(2H, m), 2.7-3.1(6H, m), 5.2(1H,
‘ br s}, 7.4(1H, m), 7.6(5H, m), 7.7-
68 400{ 6.6 7.8(1H, m), 8.1(2H, m), 8.4-8.6(2H,
br s), 9.7-9.9(1H, br s), 12.9-
13.1(LE, br s) TFA salt
Example 7

%O.F

({[(3-Chloro-phenyl)-(1H-indaiiol-5-ylcarbamoyl)-methyl]-carbamoyl}-methyl)-
carbamic acid fer¢-butyl ester:; To a solution of 2-amino-2-(3-chloro-phenyl)-N-(1H-
indazol-5-yl)-acetamide (0.17 mIfrnol) and tert-butoxycarbonylamino-acetic acid (0.17
mmol) in THF (2 mL) was added: HOBt (0.18 mmol). The reaction mixture was cooled to
0°C and EDC (0.18 mmol) was added and the reaction mixture was left to stir overnight.

The reaction mixture was then cincentrated in vacuo and the residue was was partitioned

between EtOAc and brine. The organic layer was washed with brine, dried over sodium
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12.9-13.2(1 K br s) TPA salt 3. 2(3J-H, br s), 3.4(1H, br s), 5 2(IH

7.5(3H, m, 7.6(4H,
9.9(IH, br s),
3.4(1H, br s),

ra),
10. 7(1H, s),
5.2(IH s), 7.5(3H
m, 8, 1(2H, m, 8.6(IH s), 9.6 9.
br s) TPAsalt 0.9-1.0(3H m, 1.
in), 5n(lH, sﬁl@hﬁt@,@ilﬁarﬁ dnd cecenitaidd
S. 1(2H, m,
salt Ex~npl

12. 8-

7.8(2K 66 406: 7.7 m,

8.1(2H, m, 8.6(I )
13.2(1H, br s) TFA salt 3.2( 3H Eﬁmmﬁ
I M, 7.6(4H, ), 7.8(2H, 67 372: 6.0
9(1H, br s), 10.7(IH, s), 12.8- 13.2(IEL
5-1.6(2H m, 2.0(2H m, 2. 7-3.1(6H,
{ddet redﬂ&ed p?es@lﬁféH',I‘ha gsidud wés purifedd by ni ),

12. O- (I H_br s) TPA

dﬂxf‘a gﬂ cﬁr«&g@g@a&nyﬁﬁmgmqth ]%OA hexanes (8S8 :20) to give the3ﬁti% compound

-yl car banoyl ) - net hyl ] - car banoyl | - net hyl ) -

(1[ (3- Chl or ¢q péweRNdId.- (| H i ndai ol -5
carbam c acid tort-butylester: To

2- ami no- 2- (3- chl oro- phenyl ) - N- (| H
tert-but oxyrarbonyl am no-acetic ac
HOBt (0. 18 nmol).

reaction mxture was then concent g
partitioned between Et OAc and bri
brine, dried over sodium-74 2 5 ¢
concentrat ed~ under reduced pressu
gel chromatography eluting Wth Et
compound in 555, yield. ExgpTle 8

The reaction mjxt
mmol ) was added and the reaction ntixture was left to stir overnight

‘a sol ution of

i ndazol -5-yl)-acetam de (0.17 mml) and
id g0, dfegmmol) in TBF (2 rnL) was added
u cooled to O C and EDC (0. 18

The
o and the residue was was
Hc | ayer was washed with
UL 2066IN g0l phate, filtered and
re. The rgsidue was purified by I silica
OAc: hexane¥H¢80: 20) to give the title

H Hp

[WORY,

2-(2-Amino-acetylamino)-2-(3-chloro-phenyl)-N~(1H-indazol-5-yl)-acetamide (I-74):

To a solution of ({[(3-chloro-phenyl)-(1H-indazol-5-ylcarbamoyl)-methyl]-carbamoyl }-
methyl)-carbamic acid ferz-butyl ester (0.09 mmol) in dichloromethane (2.5 mL) at 0°C

was added trifluoroacetic acid (2.5 mL) and the reaction mixture was stirred for 1 hour.

The reaction mixture was concentrated ir vacuo to afford compound the title compound
(9 mg, 24%). 'H NMR (400 MHz, DMSO0-d6) 5 3.8(2H, m), 5.8(1H, m), 7.4-7.7(5H,
m), 7.9-8.2(4H, m), 9.3-9.4(1H, m), 10.6(1H, s), 13.0(1H, br s); MS (ES+): m/e=
358.3(40%), 134.3(100%). 1

‘ Example 9
[00164] We have prepared othjer compounds of formula I by methods substantially
similar to those described in Exan%nples 7 and 8. The characterization data for these
compounds is summarized in Taﬂle 4 below and includes HPLC, LC/MS (observed) and
"H NMR data. |
[00165] 'H NMR data is sumzhanzed in Table 4 below wherein 'H NMR data was
obtained in at 400 MHz deuterated DMSO, unless otherwise indicated, and was found to
be consistent with structure. Compound numbers correspond to the compound numbers

listed in Table 1.
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NH2 1-14 2-(2- Am no-acetyl avdno) 1 2- ( 3-

or o- phenyl )-N- (I H i ndazol - 5-yl )-a(‘et anjide (1-74): To a solution of? % jUi 2006
C(3-chl oro-phe yl)-(IHindazol -5-yl carbanoyl ) -nethyl ] - car banoyl | -

met hyl ) -carbam ~ster (0.09 mmol) |in dichloronmethane (2.5 nmQ at O C was
added trifluoroacetic acid (2.5 nL) and the reaction mxture was stirred for
| hour. The reactl on m xture_ was| concen ated in vacuo _to afford conpound
the title copblgdndhavagtegizationoata for PelecigstCoppyungs of Formula § , 5.8(IH m,
7.4-7.7(5H, PRSP o M YR -\r."' ' 1L.o(iF|,1 N 30t H, br s);
M5 (ES+): nies %JO.TH\I{\H’-{-M&/\F, m@}]’s 01”55 ,lﬂ.ﬁgnvpn 955 Fprepar ed
ot her conpounds of fornmula | by nethods$ substant |3a,k 73_,,,;@( Hai;n tojthose
described in BExanpleg 7 arigd 8.3dbg char aci e i zertglm( A0 gfggro ese
conpounds is qummarized in [Table 4 bel ¢ow and i nclbugers4hlﬁ | VS| (observed)
and 'H NVR ddqta. [00165] 1H NMR data ils summari zt&d(lH,rbréliabI e 4 bel ow wherein
'"H NVR data was obtained in at 400 MHz dntrratcd DVSO, unl ess otherw se

i ndi cated, and was found to be consi Eteni mth structure. Co~pound nunbers
correspond to the conpound nunbers I Table 1. -75 2 5 JUL 2006

Tabl e 4. Characteri zati on Data fo' Sel CoMbunds of Fornula | Comeound No
. Ml (obs) LtL(!!'lijn "HNVR 2.3-2, ,2.8(211, m, 3.7(IH, s),
7.3-7.6(6H, m, 75 344, ~46 7.22 8.0- m, 8.8-9.0(IEL br-s), 10.4(IR
m, 12.8- 13.0(IH br s) Exanple 10 H
(2-tert-Butoxycarbonyl am no-etjiylaniinp)nNH3- met hoxy- phenyl )-acetic acid
methyl ester: To a solution of (3- rret}rg ~&- phenyl)-acetic acid nmethyl ester
(19.6 MMO) in CCl4 was added N-prom)sucm nimde (19.6 nmmol) and the
reaction m Xz-cnreBumWanbadylanmb-éthylanﬁn@e(ﬂrmethb'kuephemd)t—acmtlc acidimethylvas t hen

concentrated &ylvacu t he.i er ﬂfch‘i?f{ghylﬁ%efa(lggﬂf{l?%}{l%?h

br omo- (5. eSS o pe s
brorno- (3- rrmtab@adedmbmmydshc@ﬁﬁﬁdd(aaelrﬂnmaﬂwdhee@tﬁén infxtlrefwat Zeadig@difoder an
atmosphere of nitrogen was  added a solution of (2-am no-ethyl)- car bam c

aci d t ert - bdthpurse dihgreaction gmixiygs was then-eppcentratgd rydacue fartiagd Bip ikdormpsdigtag 2
nrnol, 2 equiyAd-ekddhoxy pledyBRbcbliOfkid iyl &tdf@0 a solution of bromo-(3-methoxy-

phenyl)-acetic acid methyl ester in THF (30 mL) under an atmosphere of nitrogen was
added a solution of (2-amino-eth 1)-céibalnic acid tert-butyl ester (20.6 mmol) in THF
(20 mL) followed by K2CO4 (39.2 mmol, 2 equivalents). The reaction mixture was
stirred for 2 hours at room tempetature. The reaction mixture was partitioned between
water (50 mL) and EtOAc 2 x SQmL), the combined organics were dried (sodium

|
sulfate) and concentrated in vacuo to afford an oil. The oil was purified by silica gel
column chromatography using as reluent EtOAc:petrol (1:1) to give the title compound as
an oil in 53% yield. "

Example 11

0
HO” H/C‘o’
HN\L
NH
| 9*0’1“0
(2-tert-Butoxycarbonylamino-et:hylamino)-(3-methoxy-phenyl) -acetic acid: To a
solution of (2—tert-butoxycarbony"lamino—ethylamino)—(3 -methoxy-phenyl)-acetic acid
methyl ester (10.4 mmol) in THE:H,0 (3:1, 40 mL) was added LiOH (10.9 mmol) and
‘ -76-




. \ . .
stirred for 2 hours at roomtenpel ature. 'fhe reaction m xture was

partitioned between water (50 nL) and EtQAc (2 x 5qnL), the conbined
organics were dried (sodium sulfate) and concentrated in vacuo to afiérJéJLa’PﬂB
oil. The oil was purified by silica gel colum chromatography using as
cluent EtQAc:petrol (1: 1) to give the title conpound as an oil in 53%

yield. EXAMPle 11 HOXT-aU HN I!;f

H
(2|—te_rt- Bu]E ahyracthanyixaire vas airkyifen Reks 4306 tdperatiRe Th teadbot infkt@ei d: To a
sol ution o |

(2- tert - but SPCaRIBHALAimyacue Ben ﬁihatﬁil Wath F28 ape peyssalisedathy YL Hicksolugionci d
met hyl est ergpf # Iésﬂtﬁg,ﬂsﬁla%igftaﬁ'e whlediiectst? bgﬁitﬁmlm to%&fdﬂi‘lhev}gﬁ c%ﬂa%gﬁﬁhcf@* (10,9

mmol) and -76 JUL 20 e reaction mxture was stirred for ours at
room t enper #6%r yeldThe reaction nmixture was concentrated in vacuo then
diluted with HzO and neutralised wth 2M HCl solution i and the resulting
precipitate was collected by filtration to afford the title conpound in 46%

yield. ExapTle 12 Nkrao~ H HN I'NH2 %ﬁ
2- (2- Andno- et hyl am no) - N- (| U-i ndazol - 5-yl') - 2- (3- net hoxy- phenyl ) - acet am de

(I- 1017): 5- Am noi ndazol e was co |l e

(2-tert-but oxycar bonyl am no- et hylmg- >Treghoxy- phenyl ) -acetic acid
according to the nethod described I'n Ex rh‘pllﬁ 1. The BOC protecting group
was then renoved according to the nmethod de ﬁribed in Exanple 8 to afford
conpound 1-1017. 'H NVR (400 MHz, DVBO-d6) 5V 02-3.14 (4H, n), 3.80
(3H,s), 4-5 (IH vbr s), 5.11 (I H | brl?o 7.05 (IH d), 7.20 (2HM, 7.40
(2H M, 7.52 (IHd), 7.5-8 (2H, brs), &g (IHs), 8.07 (IHs), 8.2-10.1
(1H, brs), 2oQ2e8smind-kthylamine)-NK1H ih&imod5:yIMs(3-BEthaxyphenyl340etamide@ e 13 H

N; Da NO2 H -Nitro-lff-indazol e- 3- i ne~ dr.azine.no dra (17.5
m, 362 mm%lhllaagl_ Amipgindazole ‘ga%%‘?’glfé@x%)aég%}?‘ﬁk‘ﬁ°g%aﬁ%onylm°'aﬁa 3%

~-f 1 uor o- 5- mhdthicxyephiznyl)-aedticacid A0 rdiag lo fivlethddrilesdriBet il BASnyR-1 .. THOBOW Xt ur e
was heated at reflux for 4 hours then allowed to cool to room tenperature,

where | upoRTRFRHNSERAPCYasghetepoyed asqonding o Sha methethdesqmkedrin Frample Sias
afford compound I-1017, 'H NMR (400 MHz, DMSO0-d6) 6 3.02-3.14 (4H, m), 3.80
(3H,s), 4-5 (1H, vbr s), 5.11 (1H,brs), 7.05 (1H,d), 7.20 (2H,m), 7.40 (2H,m), 7.52
(1H,d), 7.5-8 (2H, brs), 8.05 (1H,s), 8.07 (1H,s), 8.2-10.1 (1H, brs), 10.68 (1H,brs), 13.15
(1H,brs); MS (ES+): m/e= 340,

Example 13
H

N::() NO3

| HaN
S-Nitro-lH-indazole-S-ylamine:j Hydrazine monohydrate (17.5 mL, 362 mmol) was
added to a hot (50°C) solution of i@-ﬂéuoro—s -nitrobenzonitrile (30g, 181 mmol) in EtOH
(500 mL). The mixture was heatdfed at reflux for 4 hours then allowed to cool to room
temperature, wherenpon the pr;)j.\ct precipitated from solution. The filtrate was
concentrated and the residue partitioned between EtOAc and saturated ammonium
chloride solution. The organic phase was separated, dried over magnesium sulfate and
concentrated to obtain further product. The combined product (32.2g, quant.) was taken

on to the following step without f‘u:ther purification.
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concentrated and the residue part:
ammoni um chl ori de sol ution.
magnesi um sul fate and
product (32.2g, ‘quant.) was taken
purification.
3- Am no- 5-ni troi ndazol e- 1 - car ~oxyl
D net hyl am nopyri di ne (4g,
5-nitro-1Hiiidazol-3-ylam ne (32.
(39. g,
tenperature u der

nitrogen. After

m xture was cc |lresidue partitione

chl ori de sol ution Th | ayers were

The ¢
concentrated to obtain hirther product

77 2 JUL 11,06 Exanple |

181 mol ) and triethyl am ne

tioned between Et OAc and sat urated

rgani ¢ phase was separated, dried g@Wefy g5
The corrb\ir ned

on to the followi ng step without further

0 N, NO2 H2N

ic acid tert-butyl ester:

36 mml ) Exespdeled to a sot tion of

29, }B1 mol), tert-butyldicarbonate

lpkWnL 181 mmol ) in TBF (I L) at room
or 30 mnutes, the reaction

2d be OAc and saturated anmoni um

sepidfl\ht ed and the or gani ¢ phase washed

gef:?yg': iaInFl I ed Wé%_l WEC gqt’{ri [j?f ert?)[‘] or en(g)g’lngmﬁel | ow
solid (25g, (5@% mmébi) WRadded b &/goluucﬁfofS @N&@Hﬂadﬁ@lé n§k32 Be,A81(211, b
s), 8.10 (111, d), 8.36 (111, d 8.96 (111, s); nVe=277. Expnple
15 N NH, :mrsolm teribrEIdierdbone 39-*@&@03@11101)@6@11@3{1@1&@13 gL, &t amol) in

3- A 5- 3 I
was. di Ssof vedth 1 TRbRRLBperolie e GeRthy, G cifilofor SEhlncs e idibh 100

vacuum ni tr mgﬂtmrqowasg@mkentﬁwldlaadlthﬂ
ui g~ ni trogen al nospher.
g B foTt

was flltere

the title C,WIthﬁrmgVaﬁéaQMgS@ ahé cé
DVBO) 1.55 (9H, S), 5.07 (2HI4}

brs). NS CHShpcamtepoyied ﬂrpsﬂz 50
DMS0) 1.60 (9H, s), 6.75 (2H, by
m/e=277.

3,5-Diamino-indazole-1-carbox
carboxylic acid fert-butyl ester (3
solution degassed (3x alternating
w/w (300 mg) was added and the
hours, the mixture was filtered
afford the title compound as a hig
DMSQ)1.55 (94, s), 5.07 (2H, br
(ES+) m/e=249.

renm@mmed beét@8en BVON SidGatmptedvas Wed nd
by hydrogen. After 3 hours, the m. xture

e Yoie Spiated and hesrgans Phase ¥ashsd af f or d

Incntradddtb an oRnDOEIH Q&cMstajlisauéﬂ frém
4 (2H. brs), 8. 79- (211 ‘{*B 1,62 (1K

masméoww%@gm%
's), 8.10 (1H, d), 8.36 (1H, d), 8.96 (1H, s); MS (ES-)

Example 15

~
\(

N
0L
Hy NHy

ylic acid tert-butyl ester: 3-Amino-5-nitroindazole-1-
g, 10.8 mmol) was dissolved in MeOH (50 ml.) and the
vacuum/nitrogen purges). Palladium on charcoal 10%

nitrogen atmosphere replace by hydrogen. After 3
ough a pad of Celite® and the filtrate concentrated to

rhly viscous oil (2.17g, 81%). 'H NMR (400 MHz,
s), 6.04 (2H, brs), 6.79-6.82 (2H, m), 7.62 (1H, brs). MS
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\
HN\WO < 0
3- Al Who- S-[4-tert-butoxycarbodyl am no-2- (3, 4-di chl or o- phenyt) - but yr yl Afnjop 3605
i ndazol e-l -carboxylic acid tert-butyl ester: To a stirred solution of
3,5-diarriino- indazole-|-carboxylic acid tert-butylester (2.17g, 8.75
mmol ), PyBroP (4.1 g, 8.75 mml) and 4-tert-butoxycarbonylamno- 1
~43, 4-clichl oro-phenyl)-butyric acid (3g, 8.75 ranol) in dichloronethane

(100 mQ was added dii sopropyl et hy| am m., 17.5 mmol) at O C  The
resulting mxture was allowe | to wagin to roomtenperature over 4 hours

then was concentrated and the ref~due part|t| ongd between Et OAc and

ammoni um chl ori de (saturated, | 5 i ¢ phase was separated and
washed wi th sodium bicarbonate (sa g aydegus), en dried. (sodium

sul fate) and concentrated to a br &laN fodrm Purification by col um

chromat ography (silica, 20% petrol eum et her 4t Q\c_gave the title conpound
as a light brown solid (2.92q, 5801b) "H NWR 4‘@ WMHz, DVSO 1.36 (9H, s),
1.56 (9H, s), 1.80-1.90 (1 H m, 2.10-2.20 (I11, in), 2.89 (211, in), 6.29
(2H, brs), 36A&Ync(—5-ﬁ-térb—butbxii&rbdﬂyldrmnﬁ)Z—(S%-ﬂﬁh[olmii:henﬂ) Bihtyi’-yﬁﬁnﬂ@lrl m,

7.90 (1H, Wl.e 17 0O.NH NO2 C1

3-(3-Chl or o igﬁrm)‘ys'g}: ‘?ﬁ‘&f‘”' tﬁ'ﬁ%"fﬁf&igl)ré g S“Efﬁﬁi 5‘83%9‘?1} of 3ne fiﬁmfl%c?’t but yl
ester: | 3-fHe- 15ca35c;x’yﬁb Qéi&%é?k @ut ﬂsstelgﬁrlbg 8 9] annoﬁCPﬂSIroPr(I@ 1 %“93’7'5 nﬁﬁél?r (600

ng, 2 mmol) was dissolved in MD unhder nitr

sol ution wa@né6d¢ré@u®ny@mbqndlmbm—a—(3,dfd@bh31r@4whwb)b@nm¢c1¢mgoﬁ 751@11(1@) mL 2
nmol ) added ) Iute h ,Et J ed wid
| M hydr ochl or(%%ézorgrgle seo%?l 0 “(aﬁflﬁ(eddﬂl Bop%n@kf gﬂrﬁlﬁvgrﬁnj%lal \egglél?m :
sul fate and 'mammhingmdué wasalkoted do whitnt tdmcmttemperhtyrmleﬂmnoﬂgﬂxeﬁ was5 JUL

AR At iy 5 s T B 2P
t), 7.62 (1|'(batlﬂ')1ted 7a§8£bu(s|j]- Tithe or%)énc Qd/ whd ddpariled afd FasHed Fhithodiugh 45 (11 d),
9.22 (1H, brs) ;Bﬂ nVe=417. Bx4w e 18 H | NH

(5-Nitro- |Hh1%dmzleﬂe(®h§rm)%dm@ﬁeush epalried (sodivey wlfate) pad mcwiﬁférwabm am de

foam, Purification by column chromatography (silica, 20% petrolenm ether—EtOAc gave
the title compound as a light brown solid (2.92g, 58%); '"H NMR (400 MHz, DMSO) 1.36
(9H, s), 1.56 (9H, s), 1.80-1.90 (1H, m), 2.10-2.20 (1H, m), 2.8% (2H, m), 6.29 (2H, brs),
6.87 (1H, t), 7.38 (1H, d), 7.45 (1H, d}), 7.61-7.65 (2H, m), 7.90 (1H, m), 8.19 (1H, s),
10.30 (1H, s); MS (ES+) m/e=57‘ .

Example 17
1
O? NH NO2
ci
3-(3-Chlorobenzoylamino)-5-nitroindazole-1-carboxylic acid tert-butyl ester:
3-Amino-5-nitroindazole-1-carboxylic acid rers-butyl ester (600 mg, 2 mmol) was
dissolved in dry pyridine (15 mL) under nitrogen. The solution was cooled on an ice bath
and 3-chlorobenzoyl chloride (0.3 mL, 2 mmol) added. After 6 hours, the mixture was

diluted with BtOAc, washed with 1M hydrochloric acid solution (x3) and brine then dried

over magnesium sulfate and congentrated to a solid. Purification by column
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(100ng, 0.38 mMmol) was suspen ed i‘n EtOH (10 nlL) and the m xture heated to

50'C. To the resulting solution was addit hydrazi ne nonohydrate (0. %5my) 2006
1.9 mol). The mxture was heated at reflux for O rnfnutes, at which tine
LC- M5 showed conmpl ete conversion to the aryl hydrazine ES+ me= 273). The

m xture was allowed to cool to roomtenperature, concentrated and the
residue partitioned between Et OAc and saturated ammoni um chloride solution.
T | e | ayer shwenatogsaghar(siliea) 7ethptitohEt@Ac)affonie tiwstélemmmponndas a @idr(38bdi um

sul fate ~ated f Th esi i.ss0l v ' rous
oxychl ori de "(%tgﬂ%3 ﬁw f@@%@ﬁ%£%€2?@gl V‘f%ég (gﬁft 76%0{131 Hg?@y)& hen

al | owed to .01 AH, @O'8.BL (L@ 3US(10)d), ST HbE) 130 éﬂﬂ‘lls); MisgES€Rpct i on
rnixture was concentrated and the residue partitioned between Et OAc and
saturated sd®eEM7-bi car bonat e. Thé or gani ¢ phasewas dried over sodium

sul fate and concentrated to afford the title conpound as a red solid (80
ng, 83 %; 'H NWR (400 Mz, DwWsO) 6.88 (IH, t), 7.31 (2H, t), 7.51 (1H, d),
7.741 (2H, t), 8.17 (1H, dd) 9. 241 (1&&@1}_& 42 (IH, s), 12.74 (1H, s); M
(ES+) m e=255. Fxanple 19 NCON H

N- ( 3- Cyano- phenyl ) -2-fluoro-5-nitrno. Lhi am de: To a solution of

N- ( 3- Cyano- phenyl) - 2 fl uoro-5- niﬁro-bé‘%@gﬁ)@(wﬂg; 0.035 nol) in tol uene
(100nm.) was added Lawson's reageht g 19 nol) and the solution
refluxed for 16 hours. The reactld)n 025J UL 2006 mxture was

concentrated_in vacO and purified by flash chrorratqal%raphy, cluting with 30%
et hyl act et dBaYityockH -3tyhephenylagfipesr ¢ Flueeo-finitraNabepd bsazade yel | ow

") %' 15 wpoopde s ol iRy in SO G Fptfind bRyl s 50
12.45 (1 H, bPchg msllﬂnngpe]mtmmwm( ﬂhydrb:ane ri‘&ﬁﬁbh&ﬁratdf(k)l\l] mL209 anNNO’the NH NC
3-(5-Ni Wi D

N (- Oyano. JRERGE 12 b A RO aar T B Reso i el e M bW omplete ) 1
n- but anol ( Jowmds3ionesthadaie dydhyigs -Hlﬁ/eh)RdB)at'ﬂle(rﬁxﬁﬂeWbs alfbvidd3o 881 Yo and t he

solution refluxed for 3 hours. Th reaction mxture was_concentrated in
'vacuo and t riPPR ERRAIAHF HOWEW%?%GPCW o pastitipred detwepp BEOAp abislated a red

?gu d| El ;l 9;%%1%? chjg)nHWmG&G}P 13@@%:@ @épa?i‘&d%%‘lhe( Mgamc hase?)vaﬁ)ﬁnZd 60

(IH, s). Mover Saum suliatg mdopc ted 2ygycdRpw foam The re51due was dissolved in
phosphorous oxychloride (5 mL) and the mixture heated at 90°C for 30 minutes, then

allowed to cool to room temperature and stirred overnight. The reaction mixture was

concentrated and the residue partitioned between EtOAc and saturated sodium

bicarbonate. The organic phase was dried over sodium sulfate and concentrated to afford
the title compound as a red solid (80 mg, 83%); 'H NMR (400 MHz, DMSO) 6.88 (1H,
t), 7.31 (2H, t), 7.51 (1H, d), 7.7{’% (2H, t), 8.17 (1H, dd), 9.24 (1H, s), 9.42 (1H, s), 12.74
(1H, s): MS (ES+) m/e=255.

Example 19

O

NC3

N-(3-Cyano-phenyl)-Z-fluoro-S-nitro-thiobenzamide: To a solution of N-(3-Cyano-
phenyl)-2—ﬂu0ro—5—niuo-benzmrhde (10.0g; 0.035 mol) in toluene (100mlL) was added

Lawson’s reagent (7.84g; 0.019 mol) and the solution refluxed for 16 hours. The reaction
-80-




J
Exwple 21 H N~,a NO2 O 3-Chloro-5-nitroindazole: 5-N troindazole (5g,

30.7 nmol) was suspended in glacial AcOH (150 nmL) and the nixture h@dt $di 106
50' C. N-Chlorosuecininmde (4.99, 36.8 irinol) was added and the mixture
heated at relux (solution forms) for lhour. The reaction mxture was
concentrated and partitioned between Et OAe and brine. The organic phase was
washed with saturated sodi um bi carbonate, dried over sodium sulfate and

concent r at ed™XgITs W FensaRtEd & vagsocand purfied nflashshromatosTarhy. HHERE Wil ¢ he
title conpoigag DVSO)
6 7.73 ( 15_? §?§1 &t&ﬁ&@e&@isﬁﬁ‘)’éﬁﬂﬁﬁ) bd Hided th@?tgl)e c&fﬁg%und dd 4 Ijg o SMM%E )
M e=196. - 8181%)5 1 YMBR (EOMiEx §NpT18) M 60 7173r(2H>~mD2 &@L(BHOHI), S1(1H; d), ndazol e:

Che m ot ur o GBal (1 rgb%é%@i"mﬁﬁ‘?égﬁﬁf'ﬁ%‘*%?ﬁﬁ?§ N Sl 6L,

and the m xtafee Jppaped to Feflux. After 2 hours, the reaction m xture was
allowed to cool to roomterrperature and the resultlng precipitate filtered
off. Additional product | was isolated by concentrating the filtrate,
partitioning the residue between thlo ol ppmgnd  saturated sodi um
bi car bonate sol ution, separating and g‘r‘yr%‘g"rhe organi ¢ phase over sodium
sul fate. Concentration gE ve a solid whitth was conbined with the original
precipitate to give the title corrpound \ yellow solid (1 1.4g, 77%. 1H
NMR 6 7.74 (IH d), 1,21 (111, dd:; N NOH, d), 14,06 (IH, brs); M

g

(ES-) me=240. ExgMe 23 HI ~ 0O odo- 5-nitro-JHindazole: To a
solution of 5-nitro-IHindazole (10.09, 62.3 mol) in DWW (120 m) was
added pot assi um hydroxi de (12.9g, 20A mmol ) followed by iodine (31.1g,
122.6 Mol ) portion wise over 5 mnutes. The resulting m xture was stirred
at  room t enp¢S-Nitwe-dH-inladol-3ryltmin@sbénzdnimil@oWs @ dolatibd o ANYB - Cyahdphenyl)-

nmet abi suffit 100. ni l) nd e>.<r ted into eth acetate (I The
conbi ned orggﬂl(“ &?W&é@%ﬁ@“iﬁé 1% do‘b/a%t%o%ﬂ%é“ E@g(%\Qﬂr“L)d’I""lsé‘agfdeaZSM)
and concent r@d@&merh A2, 34mB{ 6.05Fmbl) Gnd !hE ls&uﬁ&mgu%iﬁfoaﬁ hau@a*rﬁe or ange
solid (17.5 g). MR (400VHz, DVBO- d6) 7.77 IH, d), 8.34

(IH, s), 1 4415ac(t1|op| mlggure Was qoggm:)tramdén Y3101 a@(gﬁma@ zmth hot ethanol to afford the
title compound as a red solid (4.93g; 62%). 'H NMR (400MHz, DMSO-d6) 8z 7.30 (1H,
d), 7.45-7.60 (ZH, m), 7.90 (1H, jd), 8.20 (1H, d), 8.25 (1H, s), 9.20 (1H, s), 9.85 (1H, s).
Mass Spectrum (ES-) m/e= 278.28.

Example 21

m NOs

Cl
3-Chloro-5-nitroindazoele: 5-Niiroindazole (5g, 30.7 mmol) was suspended in glacial
AcOH (150 mL) and the mixture heated to 50°C. N-Chlorosuccinimide (4.9g, 36.8
mmol) was added and the mixture heated at relux (solution forms) for 1hour. The
reaction mixture was concentrated and partitioned between EtOAc and brine. The
organic phase was washed with saturated sodium bicarbonate, dried over sodium sulfate
and concentrated to a yellow solid. Recrystallisation from EtOH provided the title
compound as a pale yellow solid (2.63g, 43%); 'H NMR (400 MHz, DMSO) § 7.73 (1H,

d), 8.21 (1H, dd), 8.51 (1H, d), 13.97 (1H, brs); MS (ES-) m/e=196.

-81 -



!

I
-~ONY®O NO2 5-Nitro-3-(trhnethylsilylethyn~ I)-indazole-1 carboxylic acid
tert-butyl ester: -82 2 5 JUL 2006 25 JUL 2006
3-)Brorno-5-iiitro-indazole.-l-carboxylic acid tert-butyl ester (2g, 5.8
nunol ) was dissolved in dry DMF (30 nL) under nitrogen and triethyl'am ne
(1.6 inL, 1.6 mmol) added. Copper iodide (20 ng, 0.12 mmol),
trimethylsilylacetylene (2.5 nL, 17.4 mmol) pall adi um hi s-
tri phenyl phosphi ne dichloride (841 npExamplg?2? mol) and a further 1.6 nL of
triethylamne were added and the m xture heate~ at 50' C overnight, The
reaction m xture was allowed to cool oom t enperature and concentrated.
The residue was taken up in EtCﬁcaniﬁ%E:jl ed through a plug of Cchte@ The
filtrate was washed with saturated a ni um chlorlde solution and dried

over s diumgsyl fate thep conce e ck fo Pur | flcathn by
chr omat ogr apigr‘('gi’%‘t‘gm az% §t$4 “‘g’fz@%c( a&e QWP’f dissolved S ARpliss a

bl ack sol | d 4RAQ 70k ) 408t Iﬁﬁt@ma@d@o 8360 Brbmfﬁéa(M 142560, N added
3-iodo-1-(2-nethoxyet hoxymet~yl)-5-nitro-1ff-indazole: To a solution of
3-iodo-5- nislewdylapd tkwaalzcmr@hqa_t  to gefluz4 Adtenbbyrs, the TRRUqEDIXMTY was sllevrde d
sodi um bi s( I r Ni | T he
sol ution st |t%)r %ﬁ n?%)eo %aul ea(rii‘atﬂ&erlgédfl&rg nggjlll)"rlta%?ﬂ&g& ot hattitlTha P?&R'CE

2- met hoxyet h@mimiatbd/by edlcentiraling ﬂgate,’i;&rrjndnﬂﬂgl the ébsﬁiueb&tm&sdﬂdﬂ&ﬂmd t he

solution stirred at too erature for ereact was
uenched w tTHSHHIACUR BRI S8 PP 3 ing B UBERE e 8XE act ed
into ethyl Q@Rhdhffated Conebhtiitidn g %s@ﬁdﬁhﬁﬁ%a@%@ﬁaﬁh@d%&@&&ﬁgmre dried
(Na2SO™4) and concentrated in vacuo. The resijl ~i na residye was _purified by

flash col umm@mmwﬁsﬁﬂeé@m und @ga yellow ﬂolldj(lE Mﬁpfﬁeﬁm 3{7g4gi ve t he

title conpou ( CDC13) 8 3.35
(3H, s), DO, 8823 %@W“&@% Ay, 'zr%W?géé%%o(m s), 7.6~
(1H, d), 8 38 (1H, d), 8.53 (111, s). M5 (ES+) role 378. -83 5 JUL 2006

ExI mpl e 2 NO2

3-io0do-1-(2-nmethoxyet hoxynet hyl) - S— ni Et‘—@—@—%@ienyl -U -indazole: To a mxture
of 3- iodo-I-(2-rnethoxyethoxynethyl)+b-Ditro-IHindazole (0.50g, 1.32

mol ), phenyl boronic acid (0.22 g, nmol ), potassi um phosphate (1.26
g, 5.94 mol) and 1,1 - Bis(diphenylp iNt) f ei rocen

di chl oropal | adi um(JI'), conplex with dichl oromethane (0. 15g, 0. 18 rrrml )

was added dr . . . t hen he

hours. AmmD nly hﬁoﬁﬁor I %/ig lgg %tlé gIr‘loo? %aur%% "bqé_g aﬁ(? é?@gh%%b“:‘gﬁgg 6\/\2/a%slfn§{(§) ed and
DMF (120 ml) was added potass%um hydroxide (12.9g, 230.4 mmol) followed by iodine
(31.1g, 122.6 mmol) portion wisc—é: over 5 minutes. The resulting mixture was stirred at

room temperature for 14 hours and then poured onto 10% sodium metabisulfite (100 ml)
and extracted into ethyl acetate (é X 50 ml). The combined organic extracts were washed
with brine (50 ml), dried (N ast +) and concentrated in vacuo to afford the title
compounds as a pale orange sohqﬁ (17.5 g). '"H NMR (400MHz, DMS0-d6) § 7.77 (1H,
d), 8.26 (1H, d), 8.34 (1H, s), 14.15 (1H, s). MS (ES+) m/e = 290.

Example 24
: O
A4
Ny
NOs
I
A

5-Nitro-3-(trimethylsilylethynyl)-indazole-1 carboxylic acid fert-butyl ester:
-82-




|
extracted into ethyl acetate (3 x 3 0 nl). The conbined organic extracts
were dried (Na2SO4) and concentrated in vacuo. The residue was puri fingUlMUUB
fl ash colum chromat ography on silica gel (30/v I\/EC]-I in DCto afford th

title conpound as a vyellow solid (035g, 19%. "H MR (400NMz,  CDC13) 8
3.3 7 (3H, s), 3.51 - 3.53 (2K in), 3.73- 3,75(2H, in), 5.93 (111, s),
7.50 - 7.54 (IRin), 7.57 - 7.61 (214, in), 7.73 (I d), 7.98 (2H, dd),

8.37 (1H, d@)Bromoe‘iam(Lrpﬂngiazg}e 1~@(hcmyl19 acig ter[—jlutyl @thm 5.8 mmol) was dissolved

o o0 o Rl oV 5 B g R gkl Sihohe 1 6 o} S el g Sompge

2-chl or o- 6- e
(150nL) was 1@cﬁ@(aosmgj Ollmxﬂmbl)Jthﬁleﬂlgdsﬂﬂgcetﬁgne‘l(Z D] E).4 pisolppadladivinetds-i N wat er

(ImMQ The resuyltin | urry was stlrred over ni ght roo enperat ure,
then at 60T n&lpgwﬁwe i%@aﬁ%Lms%l%@W )Pt GRS AR ORI ENBY o by

evapor at i on yels ¥fied 2ttt RSxfuRSibatel ﬁgs@b%gmig‘?ﬁ 'ﬁié‘%es[cﬁoﬁ SRl aliBwEd OAC
(100m.) and washed in brine (2x70m) he organic [ayer was dried (MSOH),

filtered atelcendtrmany mperatuee gl ncaénnated uTke wsxdgcc was faken mmmd%tDAIc anéhd

product 9 k@%ﬁf&@}%ﬁ%&ha a?buﬁtg%r?@fsﬁitrate‘s“?v e{llwtﬁtﬂr gategl ‘hﬁmnext

step; 1H N
14.39(1 H, brchRyiddFolttrd diee 6vaS 1(1ﬂilsJﬁlfae Bm)conee&ﬁaiﬁdﬁdlblaﬂﬂﬁ)amEXNpl e 28 Q
A, Peevola’éﬁ%)@ﬁve the 8?49 cogpRundiag a5ci d

(81ng, O. 66@1&&%11«1@%'%!?%@9%%1@9;
The tub was t hen capped and irradiated with
m crowaves (~Em Di scover) for 20
(MgSAM), filtered and concentrated
in-vacuo to afford a ~rude solid,

H2 ~~N02 3-Met hyl nltj L- o- bi phenyl -
2- br ono- 6- né’PH%iFaﬂ@n CREaRAtgTARhY (filieso

£60k1360, Pd( PPh3) 4(4ng, 0. 0033l e) i
DVE( 2. 4m) contai ni ng | H20 (1.4nm.) was placed inar - ~d
degassed for 5 ii-Anutes.

nut es at 10 ' C. The crude reaction

m xture was diluted with diebloror tha'ne%t) and washed w th saturated
NaHC03 SO Ui O organic |layer was dri

'thisYwas then purified further by flash
chromat ography (1000/i di hlo thane.) fto yield the desired pure (91ng) as a

bright vyellow solid..1H NVR (400=7 3) 8 2.25(3H, s), 4.42(2H, br s),
7.39(3H, in), L'c em7.50(2H, in), 7. , s), 8.12(Hk s). NIS (F-S+):
rnia-229, (ES-): rn/e--227. 7' hLa NOI;I

‘ [

3-iodo-1-(2-methoxyethoxymethyl)-5-nitro-1H-indazole: To a solution of 3-iodo-5-
nitro-1H-indazole (10.0g, 34.6 mmol) in THF (50 ml) was added sodium
bis(trimethylsilyl)amide (1M in THF, 48.4 mmol, 48.4 ml) and the solution stirred at
room temperature for 20 minutes! 2-methoxyethoxymethyl chloride (4.9g, 39.1 mmol,
4.5 ml) was added and the solution stirred at room temperature for 15 hours. The reaction

J
was quenched with ammonium chloride (30 ml, saturated aqueous) and extracted into

ethyl acetate (3 x 50 ml). The co
concentrated in vacuo. The resul
chromatography on silica gel (1:1
orange solid (6.0g). "H NMR (40
—3.70 (2H, m), 5.86 (11, s), 7.69
378.

mbined organic extracts were dried (Na;SO4) and

ting residue was purified by flash column
EtOAc:hexanes) to give the title compound as an
OMHz, CDCl3) & 3.35 (3H, s), 3.50 — 3.52 (2H, m), 3.68
(1H, d), 8.38 (1H, d), 8.53 (1H, 5). MS (ES+)m/e =

-83-



|
M NO2 5-Nitro-7-phenyl-WIndazole: To a solution of
3- Met hyl - 5-ni tro-bi phenyl -2-ylarnine (91ng, 0.391m gl acial acetic acz'ag 006
(4ruL) was added OAAM sodium nitrite solution (1nlL), in a dropdise f H\”o%
The resulti'ng m xture was stirred overnight at roomtenperature. The crude
:roduct was concentrated in-vacuo and the residue re- dissolved in EtO ashed
w th saturated NaHCO3 (2x20rL) and brine (Ix201). The organic |ayer w
separated, dried (MySO04), filtered anBxaupde@htrated in- vacuo to yield the
desired produ t (67ng) as a yellow powder. 'H NVR (400MEl z, CDC13) 5 7.50(|
"I in), 7.69(ZH, in), 8.33(2H, in), 8. ™(11-L s), 10.55(br s). M (ES+):
m e=240, (ES-): m ~38. 85 2 5 JUL 2006¢ Ex4Mple 30 ~OC1 F Nv
2- (3-Chl oro- 2, 6- dMuor ophenyi ) - 3- cyanopi®mpi oni ¢ acid et hyl ester:
Butyllithium (4.1 nL of 2.5M sol uti onf,i n_hexones, 10. 3 mmol ) was added to a
sol ution of diisopropylanine (1.4 nin |®: mrol ) in TBF (15 nQ under.
nitrogen at O C After 15 mnutes the/TeaCNDgn m xture wa |Is cooled to
-78' C and a solution of 3-chloro-2, 6i fl uorophenyl acetic acid nethl ester
(2.15 g, 9.8 mol) in TBF (I SnlL): was~added. After 30 m nutes,
i odoacetonitrjle (3.5 nL, 49 nmol s.added rapidly.to the reaction
m xt ur e. Thé‘&oéaéfé&ﬁewpﬂﬁhwmglﬂﬁgﬂ@ﬁ%r&eﬂé%#%d * YRR BRRHRCG
chioride sqby-i QiLutiRdedh VIRSLHIAL B nAGE RS de, 1:30HEmERaREAAN M XLUT &

was concentrated an the residue partitioned between t OAc rine. The
aqueous phadwromsacidk {0.2%g.dB0mb])| FEit@siumppiwsphate (3126-g, 5194 myaelpantt 1.8d over

magnesi um sul.fate then concentrat ¢ to afford.a black oil.. crude

~r gduct was Lﬁdﬁ@fﬁ?‘@@%‘iﬁ@@ﬁ?ﬁ@% cr%&r%%a?lg%ﬁgp F’?IP@ xw@ﬁ%‘?@%&ﬁ%@ EHf)eet rol to

NVR (400 My oB1) 5308 (Lt B aodo CaH )3 67 (aih & s gg
o1 . O, - o , , 3. s), 4.

(1H, dd), 7..Bdopss Ammpnium chipride 1“iwf.1 ?@m@mﬁ agyeou) was adé% aodE’ N HCl

4- Am no- 2- ( Jexfrhéiod RietRyldicbthidqQs QBOGAY. Thdédmtihed @gjnsﬂc ERiabi weBSarRid

hydrochl ori de: To a solution of 2:(3-Chloro-2,6- 1

di f | uor opher)N2)SQy eydennsemsitasin vacusi dhavesidpe was perified ygdash coBrd mol ) and
concentr ted Ry Al OGRLI diCsiftGl 1 (8% RROH I Dem TR et S pound as a

yellow solid (0.35g, 81%). '"H NMR (400MHz, CDCL3) & 3.37 (3H, 5), 3.51 —3.53 (2H,

m), 3.73 — 3.75 (2H, m), 5.93 (u&, 5), 7.50 — 7.54 (1H, m), 7.57 — 7.61 (2H, m), 7.73 (1H,

d), 7.98 (2H, dd), 8.37 (1H, dd), 9.00 (1H, s).

Example 27

Cl
)
NO2

7-Chloro-5-nitro-1H-indazole: To a solution of 2-chloro-6-methyl-4-nitroaniline
(5.49g, 29.4 mmole) in acetic acid (150mL) was added sodium nitrite (2.03g, 29.4
mmole) pre-dissolved in water (3mL). The resulting brown slurry was stirred overnight
at room temperature, then at 60°C for a further 4 hours. The bulk of the solvent was
removed by evaporation in-vacue and the resulting black residue re-dissolved in EtOAc
(100mL) and washed in brine (2x70mL). The organic layer was dried (MgSQ,), filtered
and concentrated to give a mixture of starting material and product 91mg(1.49g). The
crude mixture was taken through to the next step; 'H NMR (400MHz, DMSO) § 8.25(1H,

s), 8.50(1H, s), 8.85(1H, s), 14.30(1H, br 5).MS (ES+): m/e=198 (minus Boc).
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ide (69 ng, 0.3 mnol) under nitraggen. The reaction (5 nL) was added plaltmm
m xture was degassed (5x vacl cyclies) and the nitrogen atnosphere replhajtikd(0s
wi th hydrogen (5x vacuumcycles). e mxture was stirred for 3.5 hours, then
filtered through a pad or Centelq, washing with MeM The filtrate was
concentrated and used in the next] step without further puQcation. -86 5
JUL 7006 Exanple 321 HO C1 FHN,O,~ 11 11 O

4-tert-Butyl carbonyl ani Li no-2-(3-¢lil oro-2, 6-dal uorophenyl) - butyrl c acid:

4- Am no- 2- (3-chloro-2,6-difluoro i phenyl l-butyrlc acid nmethyl ester
hydrochl oride (685 ng, 2.28 mol) ved in 8M hydrochloric acid
solution (10 nL) and the m xture |heatedsat reflux overnight. The raixtnre,
was allowed to cool to roorn tenperaturl, ithen concentrated. The residue
was di ~ solved in a solution of scleb carbonate (1.2g, 11.4 mol) in
water (15 mL) and THF added (15 mi). ¥hgyi xture was cool ed to OT and di -
tert-butyl di carbonate (648 ng, 2.77 \gs, added. The reaction m xture
was allowed to warmto roomtenperature and stirred for 5.5 hours, then
concent r at e&-Mehybs-nifirbbiplemyl-2iyidminet érmixtire of2-btamee 6 wmacghyddtnitreandlaneni t h

cidified 4GRS S fitc i diive Resmmusliidachhe S0k nea

) Dwstza eﬁtsﬁir%q 0: T@%t@%ﬁ)‘@l JEE)
e titl e

extracts dripatbrhiBeass own3sHkiod) e
purified by ((::Phr?)ﬁrratography (Sol@%)la 5% Me to afford t

conmpound as Vs @kiged @amwwws%_ddc&ap@ﬂfomm) Tihnﬁ@ﬂmﬂmimmeé 330
No CL 00 '
| - met hyl est% rééﬁraﬁga 321?? %’%W%ﬁﬁﬁ@@g&%%%&mﬂgm §{ (gjufmt/}aésc a Ej:(rj to a

sol ution of rmhdm/hw@uréwa@ldﬂhﬂedmm &
at O C under_nitrogen. After i nutes, the resultlg)g IIowsqutlon was

cooled to -W%ﬁ&l‘ﬁ@?@’@@@}ﬂa% prgagic [ayenwaggriegy(Mgp wvd g8died over 10
m alutes. ThgehRAsd in%%cﬂbﬁéff&d‘é@&d@'s&lﬂi"@ﬁs &8s ﬁ:@@g&ﬂmh&%gﬁﬁ%@t ure and

stirred overnigh~. The m xture was concentrated an artition et ween
Et CAc and s ghuoretetaphpn{tiil % dicbloraméthame} ol yield the. desinl mue dBlsg)phadeighas

extracted WLR o (lid, 'H NMR (400MHz, CDCI3) § 2.25(3H, 5), 4.42(2H, br s), 7.39(3H, m),
7.50(2H, m), 7.97(1H, 5), 8.12(1H, 5). MS (BS+): m/e=229, (ES-): m/e=227.

Example 29

®

> NOZ

5-Nitro-7-phenyl-1H-indazole: ITo a solution of 3-Methyl-5-nitro-biphenyl-2-ylamine
(91mg, 0.39mmole) in pre—heateél glacial acetic acid (4mL) was added 0.44M sodium
nitrite solution (1mL}), in a dropw;‘ise fashion. The resulting mixture was stirred overnight
at room temperature. The crude product was concentrated in-vacuo and the residue re-
dissolved in EtOAc (20mL) and jwashed with saturated NaHCO3 (2x20mL) and brine
(1x20mL). The organic layer was separated, dried (MgSOs), filtered and concentrated in-
vacuo to yield the desired product (67mg) as a yellow powder. 'H NMR (400MHz,
CDCI3) 6 7.50(1H, m), 7.58(2H, m), 7.69(2H, m), 8.33(2H, m), 8.75(1H, s), 10.55(br s).
MS (ES+): m/e=240, (ES-): m/e=238.
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Et OAc and t he conbi ned organi ~s 1Washed with brine, dried (magnesi um sul fate)
and -87 2 5 JUL 2006 <concentrated to a yellow oil. Purification by z%l 006
chromat ography (silica, 5%ether petrol) gave the title conpound as p'm@
yellow oil (15.5g, 65%. 1 Exnple 34 d 011( 1 G HNW O

4-tert - But oxycar bonyl am no- 2- ~3, 4-di chl or ophenyl )-butyric acid nethyl ester:
2-(2,4-Dicl -Aorophenyl)-pentan oic acid 5-tert-butyl ester 1-methyl ester
(13g, 45 mmol) was dissolved in tol lmmgﬁ(zont) at OOC under nitrogen.

Di phenyl phosphoryl azide (10.6 mL, 49 |) aand ylamne (6.8 m-, 49 mmol)
were added and the mixture allowed t to roomtenperature over 3
hours. After a further 2 hours, the™ g m xture was concentrate( | and

the residue taken up in EtOAc. The orgahi & phase was washed with | w w%
citric acid solution and br| ne then &N ed over nagnesi um sul fate.

Concentrati i

i nedi at el yQI@s@lﬂd&g f? &?p %ﬁzﬂlﬂg@l‘o@l f@‘bx‘%l m““ﬁé%‘ﬁﬁ?ﬁﬁ@@ure. Tin
tetrachl ori ¢l (dl).dfﬂ SM,solﬁtlﬁth hmamk)wﬁmn@lddmdamatd hsolutiott ofr e heat ed at
80' C for 45._m nutes, .duyi [ch tine O as .was evol ve on |
cooling to PHGRIYP ?ea{lu‘{]lg?ytﬂaf BB?@#@I&W@%‘BEW@@&? u‘gftg#%( 30 mL)
wa added anghifufd theRaEt AR MiXteé WaEcsolias 0y 8%t £id-a sdli@on bESCHIdR-MES extract ed
Et OAc (x3) and the conbi ned extracts washed with brine, dried over

magnesi um  Siilnpmpbenyiageionid metit estar&d13 & %8 pmalin TTH (15miy) was addedon by

o col our | ese g TR foRblhE s Gty s 6 eEN Bl o JRA SR b BRI G 1Y

0 4-tert - Boixanrgc Shb oeagtionminou2 waé 3llewed to vanmap B¥%hadd)anbmoninmchiucidd: To a

sol ution of ter,t,- OXYC nyl aTni di.chl or ophen utyric acid
ot vl Coss erolicios aded Hp Y AR e Ios] e ton ARk SRR e el
i thium hydﬂl@&ééﬂﬁle(phtﬁiﬁngd b&ife Acnd b@fle. The aqueous phase was extracted with

EtOAc and the combined organics were dried over magnesium sulfate then concentrated

to afford a black oil. The crude product was purified by column chromatography (silica,
ZS%EtOAc—petrol to EtOAc) to afford the title compound as a pale yellow oil (1.51g,
59%); 'H NMR (400 MHz, DMSO) & 3.06 (1H, dd), 3.19 (1H, dd), 3.67 (3H, 5), 4.64
(1H, dd), 7.29 (1H, t), 7.70 (1H, m).

Example 31
0 R

e, Cl
F

NHz.HCI
4-Amino-2-(3-chloro-2,6-difluorophenyl)-butyric acid methyl ester hydrochloride:
To a solution of 2-(3-Chloro-2,6-difluorophenyl)-3-cyanopropionic acid methyl ester
(784mg, 3.0 mmol) and concentrated hydrochloric acid (0.63 mL, 7.55 mmol) in MeOH
(5 mL) was added platinum dioxide (69 mg, 0.3 mmol) under nitrogen. The reaction
mixture was degassed (5x vacuuljn cycles) and the nitrogen atmosphere replaced with
hydrogen (5x vacuum cycles). The mixture was stirred for 3.5 hours, then filtered
through a pad of Celite®, washing with MeOH. The filtrate was concentrated and used in

the next step without further purification.
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|
2 5 JUL 2006 OC. The reaction mixture was allowed to warmto room
tenperature and stirred overnight. The reaction m xture was concentraz‘gd 1?%{]6
the residue diluted with water. After extraction with Et OAc, the aqu ujé]
phase was acidified to pH5 by the addition of 2M aqueous hydrochloric acid
sol ution. The aqueous phase was extracted with EtOAc and the extracts dried
over magnesi um sul fate. Concentration gave the title conpound as a pale
brown foam (1 1,54g, 98%; 1H NVR (4Q8kabddte32DM50) 6 1.35 (9H, s), 1.74-1.81
(1H, in), 2.03-2.10 (111, ra), 2.81 (2H 3.61 (1H, t), 6.86 (IH m,
7.28 (111, dd), 7.54 (IH dd), 7.59 ( , 12.60 (IH1 brs); M (ES)
nm e=346. Exglpple 3 'O ji'T acl QHFN 81 4- D ddor o- phenyD-succinic acid
4-tert-butyl ester 1l-nethyl ester: 2.5 ‘Butyllithium in hexanes (37.5
nil, 0.094 nol) was added, in a dropwyged ashion, to a solution of
di | sopropyl arnine (14.45 nil, 0. 103 nmoM)~f n tetrahydrofuran (300 m) at
OOC. The solution was stirred at /O C for 20 mnutes. The m xture was then
cooled to - m;@-Blﬁylﬁaﬂ)(m@lanilh@ﬂ-(BﬁChl(ﬂ'D*@-@ﬂﬂhbﬁiIﬂ!enﬂ@Jb)lb)ﬂmi c acid net hyl

Vi a cannui a ey SLiseHOR BRI ah G Seihyes PR (oo,
After thi s g osebn b sodIBABERRGOHAR & Biion 1 PAL) oDl miRreided

in a dropw se fashion. The cooling bath was renoved and the reaction
m xture was h&iitP@)Weféﬂ‘Pbomlﬁhtuﬁhﬁ genvasaiipepdiogoel toTAMQBPAratEre, ﬂﬁe;tt ure was

femoved i condnBRbht TheRAC fd Btolledh ¥iddon bt sBashem ot @35 1RL Y
The conbi negm:mlganwaier @5tmlEtand {iSdnky. tThemiktuee was ¢ootlefd|etld gg(ﬁ/gfltml) and
col urm chr oret DBV R bR g Tec AL mngLppgRaed oficapactiog ixee Gk owet ne

title conpouseath tdd¥mtedberatute andHhNVder‘S%dﬁkéZ the@M&Qeﬁﬁite@ Aftéﬂdﬂuh%' s),
2.65 (1H, dd), 2.98 (111, i dd), 311, s), 4.08 (1H in), 7.31 (111,

M, 7.58-7. 6’ch Yater, theymixjye WE%SQWT&@W@I effes then(thegquenss phese 9cld1ﬁpdat0=p 31.2
1009 333.4 s@éﬁm : théoH
(2 (3/(21 Di chI or o- en)[ﬁ:1 giﬁngg%ﬁ%fieg@%eoﬁﬁ%a?%é/%%@ggd ‘&&ﬁqﬁ%r(gg)cagu c acid

(100 m) V\mnbdaddxurartsadriddeagms alfae) dediontehtrated pHisunekijus wacpmifedaci d

ST D bS5 gy TR SRS I e B v

(512mg, 65% two steps); MS (ES-) m/fe=348.

Example 33
Cl

Mo Cl

>LOO

2-(2, 4-Dichlorophenyl)-pentanédioic acid 5-tert-butyl ester 1-methyl ester:

Potassium terr-butoxide (767 mg, 6.85 mmol) was added to a solution of methyl 3,4~
dichlorophenylacetate (15g, 68 mmol) in THF (100 mL) at 0°C under nitrogen. After 15
minutes, the resulting yellow solutmn was cooled to —78°C and terz-butylacrylate (11.0
mL, 75 mmol) added over 10 milinutes. The reaction mixture was allowed to reach room
temperature and stirred overnight. The mixture was concentrated and partitioned between
EtOAc and saturated ammonium| chloride solution. The aqueous phase was extracted with

EtOAc and the combined organics washed with brine, dried (tnagnesium suifate) and
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\
was stirred at roomtenperature for 3 hours then concentrated in vacuo. The
crude m xture was kept under vacuo for several hours before being uspngUL 2[]05
wi thout further purification in the next step. ). 'B NVR (400 MHz, DVSO d
8 2.66 (IH, dd), 3.01 (lHdd),3.59(3H,s),4.0S(IH,
), 7.30(IH, M, 7.56-7.61(2H, M ; MS(ES+) : nVe= 277.1 (100%, 2 (10%; NS (ES):
me = 275.1 (50%, 2771&00/9 279.1(5% . Ex~Lnple 38 0 C1 ~OCl HN
0-1- 0_~ 3-qoseaniried sxyzeliayony Brficetion pyacalurp ehipmatﬁgméﬁwl}capﬁ%mthﬂm c acid

met hyl ester | )-succinic acid

| - met hyl estpeeFo%;%%e?t?é%F;Cb@ﬂoﬁglaée%ae%’f@do‘%g ?H?S%Itag%x'c wer e successively
added di phenyl phosphoryl azide (16.82 nil, O. 078 nol) and triethylam ne
(14.83 m, 0.106 nol). The m xture wa stlr gd roomtenperature for 3
hours. The reaction m xture was dijlutmé— |%citric acid (100 nil) and
extracted wth EtOAc (3 x 150 m). Thg eghpbined organic extracts were
washed with brine, dried (MgSO) and Gtrated in vaduc. The resulting
oil was dissolved in tert-butanol (2(9.) my . O n(1V) chloride (0.5 ", OQI
04 nol) was added and the m xture was heated to 80'C for | hour (N2

evol ving). The reaction nixtumwas cool é’lﬂ,ﬁ%g to room tenperature,
guenched with a saturated soluti 9 in of MaH®03. Tert-Butanol was renoved in

vacuo and t ] ~ . onbi ned
organi ¢ ext r‘gge @%’r&g&rﬂ@@g@ﬂvﬁ?k g d%‘ﬂ'oglr’ %@'é‘%ggg‘iﬁl‘ gthﬁl %netrrp ated in
leing as el ﬁiﬁ?‘“’eﬁh’r‘%’f’p‘&m’*’m&*“‘“ oo ve the T Lo commotnd (17 35 9)
in 78% yi el dnmph'w b V?‘E@dome( 5&%@&%‘?%“‘%“ Lrogg- é)lgh@&ﬁ)%gg%@l(yjf( 9H, g) ,
3.25-3. 40 (|diader(1063nléh9?tm581)6ﬁ&ﬂut amiik (58 o840 ol P80 afiddd ank ke 6. 95 (1 H
t), 7.26 (IH _ m; 7.52 (111, 's), 0 (IH d); M (ES): me 348.2 (7%; MB
(ES) ave 45pixure aibewgd g to e teapgperapure QBH3 hopssa Afites agorther? hogrsihe1 ~ HN

0-1104_ 3-teklsi r %'@ ) cid:
To 3tare. BorueEon RODMLAEI g ubi e A R REOKL) TRE BB B )
ester (17.11wgs was(hed)!_dfﬁh rmV\)/%l gitricetidshiption fnld brame-thet dried ov20Magresiom each) was
added lithi us%t}g.%q I&)ﬁkgl?ra&%ﬁ at]3%°C gave the acyl azide as a yellow oil which was immediately
dissolved in ter-butanol (130 mL) at room temperature. Tin tetrachloride (0.31 mL, 2.68

mimol) was added and the mixture heated at 80°C for 45 minutes, during which time
nitrogen gas was evolved. Upon cooling to room temperature, saturated sodium
bicarbonate solution (30 mL) was added and the reaction mixture concentrated. The
residue was extracted EtOAc (x3) and the combined extracts washed with brine, dried

over magpesium sulfate and concentrated to a yellow oil. Purification by column

chromatography (silica, 20% EtOAc-petrol) gave the title compound as a coloutless oil
(12.8g, 79%); MS (ES-) m/e=360. '

Example 35
o Cl

HO
HN.g,O\I/

4-tert-Butoxycarbonylamino-2-(3,4-dichlorophenyl)-butyric acid: To a solution of 4-

tert-butoxycarbonylamino-2-(3 ,tl;-dichlorophenyl)-butyﬁc acid methyl ester (12.3g, 34
|
mmol) in THF (80 mL)/water (2@ mL) was added lithium hydroxide (1.63 g, 68 mmol) at
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g, 0.049 nol). The reaction mxture was stirred at roomtenperature for 6
hours. TBF was renoved in vacuo and the pH was adjusted to pH 4 wth 2M
hydrochl oric acid. The aqueous phase was extracted with Et OAc (3x 2100 5ndUyL.2006
The conbi ned organi ¢ phases were dried (MgSO4) and concentrated in vacuo.
The title conpound was obtained as a foamin 89%yield (14.67 g). 1H N MR
(400 MHz, DMSO-d6) 6 1.30 (9H, s), 3.22-3-35 (IH m, 3 35-3.50 (IH, m,

e et e bbb el el iy (15,9
334. 1 (65% o33Qight. (ﬁ%@eact@ﬁmkﬁué‘@ai&Q%ﬁ%te%n&'?dé%d@dl&lqﬁlﬁa% witi{iRhtecOMPOUNds

of fornmula | by nethods substantially simlar to those described in

Exanpl es é t/fes agfracion WIhELORar the equepyephiasmwaracidified otk by theogditionas i s
| d "H NWR
data (00167 FRRRAHEEL AR RELIRRe Hiedus R BRBEAE NI 1\ U

data was ohhadtheedtratts 46€1 dez miapnedinit eilfatee Conbd@atiomnpneshotifetommeand as

Corr eapont CBAa bR ar giepS MR Qoo e BHEE S S SR T e e
T S g o g pr st s, g, (. 6o

(2H, ), 7. TOE7dd)5{SH(1HI)), IBFOITH, Brs) BT (B0 infd=346., 7. 90- 7. 95(3H, ),
3.09(IH s), 8 1 (IH s), 10.6- 10.7(IH br s), 13.0-13.2(IH, br s) TFA
salt 3.1-3.3(4T4, M, 5.2(Mbr s), 7.3-7.4(2H, m, 7.6-7.7(2:H, s), 70 344
5.88 7.7-7.9 (2H, br s), 8,15-8.2 (2Hzxhple8 7-10. 0(1H, br s), 10.6-

10, 7(1H, br s), 13.1-13.3(1H br s) TFA salt_.2.99 (IH brs), 3.11 (3H,

brs), 3.83 (3Hs), 5.09 (111, brs), 70297t d), 7.38 (I1H d), 7.53 71 374
5.68 (2HM), 7.69, (1Hs), 7.85 (3H ~ A6 (1H,s), 8.09 (1H,s),

~©
(3,4-Dichloro-phenyl)-succinic zflcid 4-tert-butyl ester 1-methyl ester : 2.5M
"Butyllithium in hexanes (37.5 rnl, 0.094 mol) was added, in a dropwise fashion, to a
solution of diisopropylamine (14.j45 ml, 0.103 mol) in tetrahydrofuran (300 ml) at 0°C.
The solution was stirred at 0°C fdr 20 minutes. The mixture was then cooled to —=70°C
and a solution of (3,4-dich10r0—pﬁeny1)~acetic acid methyl ester (20.54 g, 0.094 mol) in
tetrahydrofuran (50 ml) was addeid dropwise via cannula. The reaction mixture was
stirred at —70°C for 30 minutes. Mter this time, fert-butyl bromoacetate (45.42 ml, 0.281
mol) was added in a dropwise f%ﬁon. The cooling bath was removed and the reaction
mixture was allowed to warm up to room temperature. The reaction mixture was
quenched with a saturated solutiqin of NH4C1 (100 ml). THF was partially removed in
vacuo and the mixture was extraqfted with EtOAc (3 x 200 ml). The combined organic
extrats were washed with brine, d;ried (MgSQ,) and concentrated in vacuo. The crude
mixture was purified by silica gef1 colurnn chromatography using as eluent petrol : ether
(9:1) to give the title compound in 92% yield. ). 'H NMR (400 MHz, DMSO-d6) & 1.34
(9H, s), 2.65 (1H, dd), 2.98 (1H, dd), 3.60 (3H, s), 4.08 (1H, m), 7.31 (1H, m), 7.58-7.62
(2H, m); MS (ES") : m/e = 333. 2 (5%) MS (ES) : m/e = 331.2 (100%), 333.2 (65%),
335.2 (10%).
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9.75 (1H, v brs), 10.69 (IH, brs), 13.08 (1H, brs) TFA salt 3.1-3.3(4T-1
m, 5.2(IH br s), 7.0-7.1(2H, in), 7.15-7.30(2H, m, 7 AO7.50 (2'215 Jql_mﬁ
7.52-7.60 72 436 7.31 (2H, m, 7.80(IH, s), 80 8. 1(31-L m, 8. 08(I

8. I(IH s), &17(IH, s), 10.6-10.7(IH br s), 13.0-13.2(IH br s) TPA
salt 3.1-3.3(4H, m, 5 3(IH, br s), 7.3-7.7(84 nm, g.M1(3H m, 73 360
6.28 8.08(IH s), 3.1(2H m, 8.17(IH s), _9.6-9.8(2H br s),
10.7-10.8(11-L br s), 13.0 1 13.2(! KE@I&Lﬂ—"A salt E&nple 41 [001681 W
have prepared ot her compounds of formnula I bygmet hods substantially simlar
to those described in Exanples | throu§ and by the general synthetic
Schenmes |-XV. The characterization dat y 8t Glhese conmpounds is sunmari zed
in Table 6 below and includes BPLC, Pg/M5 (observed), IR and 1H NMR data.
[001691 'H NWR data is sumari zediin Tabl e 6 bel ow wherein 1H NWVR data was

bt d t ndi d
oot aLee o bR 05 PR i S8 B ASE-AT OB 20°, o
gﬁnpound nund:mraﬂded ﬂoSetIfﬁﬂ{turB o%ml(ﬂ @dibhlor&ﬁhéhgﬁ sﬁfcd:kllz;b a&iﬁfﬁﬁterlﬂtmbjleét& 1|\-/+F IR Mo
aracteri zat n ata e unas . o a
(obs) " RRRE 95D (kS g, O T SyoD mmdghahiaspetaane G100 B)p TP repRbB RGeS | 1
0. 373 Slgatizal Izmgl tzmg&mef P4 ik 2 cofbcfedo o g 10 3(1

2.6-2.9(1 H mmure waszk@tgoderwcu@f:(}smgrabl@uzsa@fm eingBgetHyithgut further 8. 0( 1 H,
s) 8.0-8.1 0 r S
AT ;g&lﬂc?uo%jﬁgle%neﬁ? tér:BJ} 1 Tgrék?[z #Ldo]Mﬁz Bhsolde)s 2-8s b, hafz. o

(1H, dd), 3.59 (3H, s), 4.08 (1H, iE\) 7.30 (1H, m), 7.56-7.61 (2H, m); MS (ES*) : m/e =

271.1 (100%), 279.1 (65%), 281.0 (10%); MS (ES') : m/e = 275.1 (50%), 277.1 (30%),

279.1 (5%). |

Example 38

o cl
‘O’S’@Cl
HN
o*“o‘l\

3-ten‘-Butoxycarbonylamino-z-(3,4-dichloro-phenyl)-propionic acid methyl ester : To
a solution of 2—(3,4—dichloro~pheriyl)-succinic acid 1-methyl ester (0.071 mol) in toluene
(200 ml) at 0°C were successivel;jz added diphenylphosphoryl azide (16.82 ml, 0.078 mol)
and triethylamine (14.83 ml, 0.106 mol). The mixture was stirred at room temperature for
3 hours. The reaction mixture was diluted with 1% citric acid (100 ml) and extracted
with EtOAc (3 x 150 ml). The combined organic extracts were washed with brine, dried
(MgS0,) and concentrated in vacuo. The resulting oil was dissolved in tert-butanol (200
ml). Tin(IV) chloride (0.5 ml, 0.004 mol) was added and the mixture was heated to 80°C
for 1 hour (N; evolving). The regction mixture was cooled down to room temperature,
quenched with a saturated solution of NaHCO;. Tert-Butanol was removed in vacuo and
the mixture was extracted with EtOAc (3x 150 ml). The combined organic extracts were
washed with brine, dried (MgSQ4) and concentrated in vacuo. The crude mixture was
purified by silica gel column chromatography using as eluent petrol : EtOAc (9: 1) to
give the title compound (17.35 g) in 70% vield. ). 'H NMR (400 MHz, DMS0-d6) § 1.31
-90-




\
99 6.8 m, 3.7-3.B(1 H m, 7.3-7.5(3H, m, 7.6- 1646.6 7.7(2H m, 8.0(1
Hos), 8.2(1 H s), 10. 1 10.3(] H ba), 12.8-13.1 (1 H br s) 1.74. %?_905
H m, 2.0-2.3( H m, 2.5 100 331 5.9 2.6(2H, m, 3.9(1 H m, 7.2-7.6'? ,
m, 1646.1 8.0(1 H, 's), 8.1 (1 H s), 10.0-10.3(1 H br M. 12.6-13.2(1 H,
br s) 1,94-2.00 (1 Hm, 2,28-2.32 (1 Hm, 2.76-2.85 (2H, m, 4.12 (1 Ht),
7.27 3291, 1671, 1509, 101 347 5.84 (1 Ht), 7.36-7.53 (SH,m, 7.55 (1 H,t),
1468, 1200, 1(BE s), 32572140 G, nhyy 3]1-3520(2H( ). 3sH1, 3H, 913.00 (Hlg), 6.831H709, 722 10.

19 (1 Hs). 2. 2(2H bk M, L8520 0( , 22 102
345 6.4 2.3 1%@&#} 7?%? % 71‘%9%ﬁ'éﬁ’ﬁ?@%HQ’%}‘%@%%@%’MEWQlmf:g-?.”m), 10
1 -1 0.2(1 H57.D(100%), 4. BETDI2A61, (16%)s) 1.8-2.0(1 H m), 2.1-2.3(1 H m,
2. 4- 103 382 6.7 2.5(2H, ). 4.0(1 H m, 7 4-7 6(3H M 7.7-7.9(2H, n),
8.0-8.2(2H, m. 10.1- 1 55 10.3(1 H br s), 12.6-13.4(1 H br s) 1.7-1.9(I
Hom, 2.1-2.3(1 H n), 2.4 104 364 Gedndlb?H M, 4.0(1 H ), 7.4-7.8(OH,
m, 1655 7.9-8 1(2H, ), 10. 1 -1 0.3%13%9—& a), 12.8-13.20 H br s)
2.01-2.14 (1 H ), 2.30-2.42 (1 H m Ch045, 1681, 2.60-3.73 (1 H, n,
2.75-2.86 (1 H ). 1647, 1550, 1447, o7.52 4.08 (1 H Q 7.37 (1 H,
d), 7.48 (1 H d), 1380, 1306, 1277, 1181)J1141,1125, 8.01 (1 H,_s), 8.05-8. 15
(4H m, 10.38 947.898,872, (I H |s),MM3 03 (1 H br s) 845. 1.7-1.9(1 H,
m. 212 3(1 K m, 2.6 106 363 6.2 ~o(2H, m), 3.0-3.2(1 H, M, 4.2-4.4(1
H 1648 m (S M o 2Nk, M 10010 411 br

-13. 2(I H, br §)tert-ﬁl!§9madwn¢v opipoy(3 liwow-nben(ﬂ)-wpmmc 3cidoTo 38fert1oH m,
3.57 (1 H, 5 H o d),
6.59 1639, 1%5?" Céﬂo@o%méga%g(ﬁhz‘g °’Q’2‘m’° i-progicht %j ﬁgtﬁ??esteﬁ(@‘l%& 7.50 1135,
847, 837. 02149 nmu ingety drofusan-water ezom 3nl(oi edd) w)a$ a@ipd lithivm hydroxide (1.18

g, 0.049 mol). The reaction mixture was stirred at room temperature for 6 hours. THF

was removed in vacuo and the pH was adjusted to pH 4 with 2M hydrochloric acid. The
aqueous phase was extracted with EtOAc (3x 100 ml). The combined organic phases

were dried (MgSO4) and concentrated in vacuo. The title compound was obtained as a
foam in 89% yield (14.67 g). 'H NMR (400 MHz, DMS0-d6) & 1.30 (9H, s), 3.22-3.35
(1H, m), 3.35-3.50 (1H, m), 3.76 §(1H, t), 6.84 (1H, t), 7.24 (1H, m); 7.48 (1H, s), 7.58
(14, d), 12.85 (1H, s); MS (ES*) : m/e = 334.2 (8%); MS (ES") : m/e = 332.2 (100%),
334.1 (65%), 336.1 (10%).

Example 40
[00166] We have prepared other compounds of formula I by methods substantially

similar to those described in Examples 1 through 39. The characterization data for these
compounds is summarized in Table 5 below and includes HPLC, LC/MS (observed) and
'H NMR data.

[00167) 'H NMR data is summarized in Table 5 below wherein 'H NMR data was
obtained at 400 MHz in deuteratéd DMSO, unless otherwise indicated, and was found to

be consistent with structure. Compound numbers correspond to the compound numbers

listed in Table 1.
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|
10.01 (1 H s), 12.98 (1 H br s)_ 1.87-2.05 (1 H mnm), 2.22-2.35 (1 H m,
3263, 29 2.60-2.85 (2H, m, 3.72 (1 H t), 6.95- 1669, 1590, 1509, gﬁj(g_gmﬁ
5.89 7.50 (7H, m), 7.71 (3H br 8), 8.01 (1 H, 1475, 1436,1377, s), 8.11
H m, 8.00 (1 H 13 1197,1136,949, (1 H, s), 13,00 (1 H, br s) ~F$A) sl aoli
879 841. -93 2 5 JUL 2006 Conpd. Mtl IR No (obs) Rt 'HNMR cufl) 82-1.95
(1 H m, 2.30-2.80 (SH, m), 3256,2942,1672, 4.10-4.23 (1 H m, 7.15-7.25
(1 H m, 1W@Baafm&wc&dno@un@ of GFofrulkl d) 7. 55-

1473, 1443, 1313—~A09-363 061768 HT>—8-06-8-—65 f°u 9-98
1276, 1201 . | | 34.—CompunidNo ;I M3 5)1 H&é&@) 1mn i oo

. m), 8(1%'32%5 10 (1 H
43/ (3H

1.95-2.10 (L H m), 2.40-2.50 (1L H, m),| 2.70-2.
m, 110 1672.2, 1508.3. 375(6.01 7.14 (|1 H, t, ,77
' 10112 (1 H,
85 3602 15"7,

1201.4,1136.1 | m), 7g57 (1 H S)g77- B3 |(1 klssS), %; 6.7 ,95(
s), 12.29 (1 H br). 32542958 2931, 2863, 1727, [obas sk %2
1.40-2.90 (9H,[ m), 3.70 (IH Q7 00- 1506, 1489, 144@7(uE1tk Y, BErisA36:8] 10 (8H,
m, 9.90-10.15 (2~ 1377,1273, 1228, 12.90-13.00 sfTrA4atm) 1200, 11781131,
1070,997, W |[(CDCIO 1.91-2.01 (1 H, my, 2.22- 2 BRBBEELG3ICEbH, n|, 2.31
(3H, s), 2.62-2.78 (2H, M, |112 309 5.68 3.75 ( -71(2H31)77627 9. 7/08-7. 10
(1 H 1673.4,1507.4,70 n). 7/20-73@7 (3H, npss7. %H 28, 1137. 97
m, 8.00 (1 H|s), 8.12 (1 H s), 10. 10 (1 H, b §13 (u;bb)
1.78-1.90 (111, m), 2.08-2-P0 (I H, m, |1673, 1598, salt do PH, ),
3.85 (3H, s), {4 T1I0-"1507, 1464, 1291, 4719 ( I1T, i N, 6.85
12, 45,1202, 1132, 113 325 5.83 (I1H, t), [7.05 (IH, 32@8,(31-F,s),33)9(1|1-1‘|ars)1’5.29 /. 36-
1025, 946, 874, | 7.50 (3H, m| 8.00 (IH, |s), 8.12 |((Litkd), BI8(1IBIS7.801, 754,
71 374 5.68 (2H,m), 7.69, (1H,s), 7.85 (34,
brs), 8.06 (1H,s), 8.09 (1H,s),
9.75 (1H, v brs), 10.69 (1H, brs},
13.08 (1H, brs) TFA salt
3.1-3.3(4H, m), 5.2(1H, bx s),
7.0-7.1(2H, m), 7.15-7.30(2H,
m), 7.40-7.50 (2H, m), 7.52-7.60
72 436 7.31 (2H, m), 7.80(1H, s}, 8.0-
8.1(3H, m), 8.08(1H, s), 8.1(1H,
s), 8.17(11], s), 10.6-10.7(1H, br
§), 13.0-13.2(1H, br s) TFA salt
3.1-3.3(4H, m), 5.3(1H, br s),
7.3-7.7(8H, m), 8.0-8.1(3H, m),
8.08(1H, s), 8.1(2H, m),

L.

7 360 6.28 8.17(1H. 5), 9.6-0.8(2EL br s),
10.7-10.8C1H, br 8), 13.0-
13.2(1H, br ) TFA selt

Example 41

[00168] We have prepared other compounds of formula I by methods substantially
similar to those described in Examples 1 through 39 and by the general synthetic Schemes
I-XV. The characterization data for these compounds is summarized in Table 6 below
and jncludes HPLC, LC/MS (observed), IR, and "H NMR data.

[00169] 'H NMR data is summarized in Table 6 below wherein "H NMR data was
obtained at 400 MHz in deuterated DMSO, unless otherwise indicated, and was found to
be consistent with structure. Compound numbers correspond to the compound numbers
listed in Table 1.
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1 9.95 (1H s),
14560, 1596, 1563,

1
13.00 (1EL br s) 738 1.774.87 (H,
2~50-2.70 (211, m,

114 401 6.96 4.25 (2H, br hunp),
d), 7.01 (1H, d), 7.08 (IH s),
s), 8.10 838,801,762, (IH, s),

1.85-1,96 (II-L ni),
1673, 1631, 190l 6. 6

311 4.47 7.
(1H, d),
(IH, s), 13.04
(3H,s), 2.77-2
7.27 (1 Ht),

brs), 8.06 (1H
5 JUL 2006 Co
2,26-2.32 (1 H
117 377 6.99 2
7.62-7.71 (5H

salt 1.28 (SH
m 2°' 77 2. 2
(1 Ht), 1200
8.06 (1 H s),
m, 2.28-2.31

2922, 1670, 1497
1201, 1134, 1033

10
7.99

5.09 (211,
1026, 946, 879,
10.09 (1H, s),

m,
3.75-3.81 (IH,

s), 6.

m,

1507,

92 13145, 1262, 1202,
7.20-7.50 (8H, m,
13.00 (IH, br s) 737,721,678

2.15-2.25 (IH, m,

1494, 14

1y 06

7.98 (111,

2 18 2 30 (IH, m, 2.60-2. 82 (211, 2xm, 3.62-3.70 (IH,
: e Sefe -E{E goulg al510, 1462 1201 115
HH— 7.” ’2H.br S—F42 11%’7998,tr = 7.48
Conipd. 3 M 16R35§7900f’723}11(qm s), 9 4B ’(F(ngr ’: 10. 07
(1Xe' By labs) g ga: of 00 LJ Hony 2 282 32 43
85 (2H| m. 4 11 3 %g? W‘ § 2 6& 5. 90 (1 H| t),
7.3%77.46 13H,| n§o 103 '( H, 1643 7. 72 (3H,
s), 1155,11Q7, 912 1ﬁﬂm1umaﬁbH s), IH rs). TFAsalt -94 2
mpd. Mt} IR Ng (obs 1Rnngz(1|§wm1c:«3m~ -22(1H P9-2.04 (1 H m,

2 (I3H, s) £ 1670, 1199,
g}))s(l H, 7, 3% %%ﬁ 3&' ,_ff;m 1033&339 (SH .
, 8.04 (1 H/|s), 78 72101A 2.6 (1 H, Hrs). TFA
ty, 1.]99-2.02 (1 4;7@3%@&8(121 sﬁ)eaquHH M, 2.67-2./70 (1 H

D8194670, 1510,| 48 9- )% qg 75 T P. 851448k, )|, 3.78
1135,1033, 7.[33-7.4 '_ : I?rss);’) “(PH, m, 79917 23
IO I8 (T H 3), 12 H, dgesaf - 1. 99-27027((1 H
1 ¥m M|, Z1672,J0]¢ aemmn 5(ttom) 7@2amemx(1 H,
19 43978.07 3.818 %L sﬂﬂwkm@QHbr 714877 56
Q1 (A1 A Z obns) na Z.72 (211 700 799
7 J .L, \ =T I, II, y L Y§4‘200\.( rh)LQ 28-2‘@1(1Hm)1’ J 1 I’, T Iy T
2.76-2.85 (2H, m), 4.12 (1H,Y), 7.27 3291, 1671, 1509,
101 347 5.84 | (1H), 7.36-7.53 (3H,m), 7.55 (1H,1), 1458, 1200, 1138,
7.74 (3H, brs), 8.02 (1Hs), 8.11 (1H,s), | 837,799, 722
10.19 (1H,s), 13.05 (1H, brs)
1.6-2.2(2H, br m), 1.8-2.0(1H, m), 2.2-
2.3(1H, m), 2.6(2H, m), 4.0-4.1{1H, m),
102 345 | 64 | 738 o(1H, m), 10.4-10.2(1H, br ), b | 1851
{ 12.6-1.32(1H, br s)
| 1.8-2.0(1H, m), 2,1-2.3(1H, m), 2.4
| 2.5(2H, m), 4.0(1H, m), 7.4-7.6(3H, m),
103 382 6.7 ‘7.7~7.9(2I-%, m),(B.O-B.%(zH, m).10.1-) 1655
10.3(1H, br s}, 12.6-13.4(1H, br s}
[1.7-1.9(1H, m), 2.1-2.3(1H, m), 2.4-
| 3.6(2H, m), 4.0(1H, m), 7.4-7.8(6H, m),
104 364 | 64 g7.s+(a.1(2|3, m),(10.1-1)0.3(1H, br s), | 1655
| 12.8-13.2(1H, br s)
| 3279, 3045, 1681
| 2.01-2.14 (1H, m}), 2.30-2.42 (1H, m), PRy ey
| 260878 (1H, m), 275-2.86 (1H, m), | 1547- 1550 1447,
105 429 7.52 | 4.08 (1H,1,7.37 (1H, d), 748 (1H, d), | 1353 1741’ 1128,
| 8.01 (1H, 5), B.058.15 (4H, ), 10.88 | g7 pon gyo
1 (1H, s), 13.03 (1H, brs) gag o
1.7-1.9(1H, my, 2.1-2.3{1H, m), 2.6-
2.7(2H, m), 3.0-8.2(1H, m), 4.2-4.4(1H,
106 363 6.2 m).(7.3-7.E)5(5H. m).(7.9-8..%.(2H, m),( 1648
10.0-10.4(1H, br m), 12.8-13.2(1H, br s)
1.80-1.95 (1H, m), 2.12-2.25 (1H, m),
2.60-2.80 (2H, m), 3,57 (1H, 1), 5.11 670, 1599,41 523,1
2H, 5), 6.4 (1H, m), 6.54 (1H, d), 6.59 | 1539, 1504, 1201,
107 308 | 424 $1H, s;, ppagipy (S)H, m),('!.35-7).50 1135, 847, 837,
(2H, m), 8.00 (1H, 8), 8.13 (1H, s), 801.
10.01 (1H, 5), 12.98 (1H, br 5)
1.87-2.05 (1H, m), 2.22-2.35 (1H, m), | 3263, 3056, 2918,
2,60-2.85 (2H, m), 3.72 (1H, 1), 6.95- | 1669, 1590, 1509,
108 339 5.89 || 7.50 (7H, m), 7.71 (3H, br 8), 8.01 (1H, | 1475, 1436, 1377,
s), 8.11 (1H, m), 8.00 (1H, s), 10.13 1197, 1136, 949
(1H, 5), 13.00 (1H, br s) TFA salt 879, 841.
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brs) 7.89 (2H, d) 8 45 (1 H, s) 1 A (I H s), 13.2 (1 H bra). TFA salt
1.7-1.9(1 H m, 2.1-2.3(1 H m, 2.5(SH, s)p 2.6-2.7(2H, m, 3.0(IH n).
4.2 120 379 6.4 4.4(1 H m, 7.3-7.4(3H m, 7.5-7.6(2H 1649.6 cm 1 9 B)jiL 200
8.1(IH s), 10.1-10.5(IH, brm, 12.4-12.8(1 H br s) 1.74-1.80 (1 H,
2-09-2.16 (1 H m, 3271 1 W1472, 121 397 7.35 3.92 (1 H, t), 7.39-7. 52
(3H, m, 7.58- 1431 1303 1029, 8.12 (2H, m, 8.13 (jH s), 10.39 (IH 789

brs)_ 1. 77A. 8 H_ 2132 15 (1 H, h@1 122 441 7 Q 2 90-2 92 (1 H,
m, 3.96 (1 H @pmpﬂ roMﬂgﬁlﬁ% , 1498, 1yinhik (4H m,| 7, 6018 66 (2H, ),
8.06 1471, i 038p N5 [({obs) |s) 1D .42 (1 H rs). 1. 75 ~11 77 (em®D m

2,08-2.49 (1 H m, 3.01-3.04 (2 H @ 95(@1,@22@21@( .11 3254292 ABE, d.22 3.01
(1 H 1), 7.15/7,25 (1 H, n|, 7.2 Et@s ? 7 q5ﬁ1+15
7.38-7.41 (3H, | m)1097. §3 W07 5669 4 Thi (EH 'é 1HjrEye (1 H,
s), 10.22 (1 H brs), [12.7 (1 H, [1)(r1El)brs).l12BQ.(-1El 99 ( 05 a3 (1H, ),
2.91 (1 H m,{3.96 (1 H t) 4.501; H s), 3278 1660 15@19&04 124 387 7.09
7.40-7.45 (2H, [m), 7.81-7.53 (1 H 210114951 Z4CE01088), 7. 60-7.67 (3H m,
8.21 (IH s), 10.45 1133373% %JO wmbrs 16782, F508a8(I|H, M),
2.1- 2.2(1H m, 2°4(3H778) | 3%.-p 1o d @1,@ 1201200368, ). 7. 2(|
H, rr), 7.4(2H, M, 7.8 7.6(3H, rr) 012(1H 1599,(1%, 0]3(1 H br |s),
12.4-12.7(1 H [br a) 1.3-1, 1(2H, T3 s), | B(I H om, 2 1| 5252, 2051 3951, V) ,
2.4-2.5(3H, s)2527(2H,1263o361 ,42(IH,M%§57§§-¢ m, B.
1 (1 H 16462 |,q 1-10.|4(1 H, 90 (SHRmY 3. 2Q1H, )] #40- br 1.99 (1
Hrr),214216%H, 78 (1 H,

n§52 -364@0 %%58?0101(?(%8'“8 92 7H127E¢)1,2256
t), 7.27 53,1497, 1473, 127 (454 7 4( 7.28-7.2D1204, 1178, 1131,
10 0, 997, 946,
881, 830

(CDCly) 1.61-2.01 (1H, m), 2.22-2.32
(1H, m), 2.31 (3H, s), 2.62-2.78 (2H, m),
112 300 568 | 375 (1H, 1, J 7.2 Hz), 7.087.10 (1H, 1673.4, 1507.4,
: m), 7.20-7.27 (3H, m), 7.38-7.47 (2K, | 1201.6, 1137.97
m), 8.00 (1H, s), 8.12 (1H, s), 10,10
(1H, br), 12.97 (1H, b}
1.78-1.90 (1H, m), 2.08-2-20 (1H, m), | 1673, 1598, 1563,
2.60-2.74 (2H, m), 3.85 (3H, s), 4.10- | 1507, 1464, 1291,
4.19 (1H, m), 4.95 (2H, br hump), 6.85 | 1245, 1202, 1132,

113 325 | 533 | (1H,¢), 7.05 (1H, d), 7.29 (1H, §, 7.36- | 1025, 946, 874,
7.50 (3H, m), 8.00 (1H, s), 8.12 (1H, 5), | 838, 801, 754,
9.95 (1H, s), 13.00 (1H, br s) 738
1.77-1.87 (L, m), 2.15-2.25 (19, m), | 1660, 1596, 1563,
2.50-2.70 (2H, m), 3.75-3.81 (1, m), | 1507, 1484, 1451,
14 o1 | 696 |425CH brhump), 509 GH,s), 692 | 1316, 1262, 1202,

(1H, d), 7.01 (1H, d), 7.08 (1H, s), 1026, 946, 879,
7.20-7.50 (8H, m), 7.98 (1H, 5), 8.10 | 838, 801, 762,
(1H, 5), 10.09 (1H, 5), 13.00 (1H, brs) | 737,721, 678
1.85-1.96 (1H, m), 2.18-2.30 (1H, m),
2.60-2.82 (2H, 2xm), 3.62-3,70 (1H,
m), 6.66 (1H, d), 6.79-6.85 (2H, m),
115 311 447 | 7.10(1H, 1), 7.24 (2H, br s), 7.42
(1H,d), 7.48 (1H, d), 7.99 (1H, s), 8.10
(1H, s), 9.48 (1H, br's), 10.07 (1H, s),

| 13.04 (1H, brs)

1.95-2.00 (1H,m), 2.26-2.32 (1H, m),
2.43 (3H,5), 2.77-2.85 (2H, m), 4.11 3037, 1741, 1712,
116 361 590 | (1H,1),7.27 (1H,1), 7.33-7.46 (3H, m), | 1474, 1364, 1283,
7.55 (1H, 1), 7.72 (3H, brs), 8.06 (1H, s), | 1155, 1107, 912
10.18 (1H, s), 12.60 (1H, brs). TFA salt

1673, 1631, 1591,
1510, 1462, 1201,
1137, 949, 874,
839, 800, 723
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I

|
(4H,

H m, 7.61-7. 67 1317 1030, 807, m, 8.32 (1 H s), 884 (1 H, s) 749
10. 14(1 H, brs), (IH brs). 25 J UL 1006 Conpd. M+ IR No (obs) R 06
NMR (Cal) 1. 74 |.T7 (LH m, 2.07-2.3 (L H, ), 2.69 11 (2H, t), @Aﬁ H
t), 3.17 (3H ), 3.90 3256, 1660, 1555, 128 510 7.50 1 (1 H' t), 4. 11 (1 H,
M 7.18 (1 Hm, 7.29- 1497,1471,1317, 7.41 (GH, rn), 7.47 (1 H m,
7.61-7.65 1023,698 (24 M, 7.97 (1 H m, 10.18 (1 H brs), 10.28 (1 H.
s), 13.2 (1 H, |ompd.1. 381 11@7 1H m 1 I—ffgﬁl 2.21 (L H ®
3247, 2925, 1665 _No43 (ﬂb,s) VR ba - o 500D Mom . 4.02|1676n1H57, 1516,
129 344 5.36 ({ H, dd), 4299(23}4(1l-h‘)),22325&2(1q-llm].-| 1440, 1306, 1158, d),
7.85 (1 H, t), 8.913 Ef'”s) 6%9 DB (oM 2erpz0 aﬂ:27810 Pd 70, 1ﬂ2952 (1 H,
brs) 769 1.81 { 1790 (1 15t a v T o 2.43
(SH, s), 2.66 (2H, %' 10l 6e1is ,TFA 994 147 (1 H,
dd), 7.39 (2H.[s), 7.46 (1 |-, d), 1%(341) -21;2a4m2@2 lH, ay. 3 (1 H,
s), 10. 11 (1 H, 1189,/1132, 1015, (1. T 2982 [OL(1 5172 3@13,11%,{ 3G )
1.86-1.98 (1 H mis 2.[21392. 31 765 % "%g;ﬁ% ‘,ﬂ)‘z 1 3200,3115, Wp3, [2. 60
2.75 (2H, m, B.76 (1|H 1, 0 7.2 é) tod (B i H, 1317999835, 90 7. 08- 7. 10
(1 H m, 7.207.27 (3H m.| 1136 &s)?l’FEEaI(ZH s) 8.06 (L H s). 10.008 (1 H
br), 12.53 (1 H br). [1.85 (1 H [1] 9920 )12143-2@11)(1H21 6-2.8 (2H, rr),
4.15(1H, m), 4]2-4.6 (2H _brls), 18 t)‘é{,‘ ? Q 2. SAOERH, )
7.55 (1 H m 1665110487, 14388,| 8765 n7)667 8 (340 dggn H1=34 10899, 666 1 ,
91 - 1.99 (1 H{ m), 216 - 2. 23 (Ler,789)(2Ha (3—2&81,0.‘:3676 3 (3H,| s),
2.84-2.87(1 H— 14,00 1568 15 RR(’)(1I—| dd) 6. 41 (1
H brs), 6.92 (1 H, d), 144d, 1399| %%&(ﬂ’%foﬁgj{%ﬁﬁ(% m, 8.08 (4 H s),
12.46 1291, 1184, 117, | ldl Hrsgs 922480%), 7.3 ,B57.82196 | (eho Klem) , 4.22-2.35
(1 H m, 32 .3015,2970, 2| 62- >m)za,1(11sH;omo,5(m Bé2.82 (1 H m,
2933~1736, 1671 127i12sg(2111brf)209216(1H )
m = M1 3271, 1648, 1472
3.92 (1H, 1), 7.39-7.52 (3H, m), 7.58- ! ! *
121 397 | 745 B.1222H, %)' B.13(1H,(s), .7 (n, | 1431,1309, 028
brs).
1.77-1.80 (1H, m), 2.13-2.15 (1H, m),
2.90-2,92 (1H, m), 3.96 (1H, 1), 7.40- 2921, 1661, 1498,
122 41 | 749 | 755 (4, m), oS o EZH. m), 8.06 | 1471, 1033, 805
(1H, s), 10.42 (1H, brs).
1.75-1.77 (1H,m), 2.08-2.4¢ (1H, m),
3.01-8.04 (2H, m), 3.12-3.16 (2H, m),
3.91 (1H, b, 7.15-7,25 (1H, m), 7.26- 3277, 1646, 1560,
123 a6 | 82 | 3300 (4H?m), Y (s'm m), 7.63 | 1507, 1059, 1082
| (1H, d), 7.65 (1H, 5), 8.07 (1H, 5), 10.22
(1H, bts), 12,7 (1H, brs).
1.81-1.90 (1H, m}, 2.16-2.33 (1H, m),
2.91 (1H, m), 3.96 (1H, 1), 4.50 (1H,'s), | 3278, 1660, 1559,
124 - 387 7.09 7.40-7.45 (2H, m), 7.51-7.53 (1H, m), 1495, 1471, 1033,
7.60-7.67 (2H, m), 8.21 (1H, ), 10.45 | 1133, 808
{1H, brs).
1.3-1.7(2H, brs), 1.7-1.8(1H, m), 2.1-
2.2(1H, m), 2.4(3H, s), 2.5-2.6(2H, m),
125 363 6.1 | 4.2(1H, m), 7.2(1H, m), 7.4(2H, m), 7.5- -
7.6(2H, m), 8.1(1H, ), 10.1-10.3(1H, br
s), 12.4-12.7(1H, br s}
1.3-1.7(2H, br s), 1.8(1H, m}, 2.1~
2.2(1H, m), 2.4-2.5(3H, s), 2.5-2.7(2H,
126 363 6.1 | m), 42(1H, m), 7.2-7.7(5H, m), 8.1(1H, | 1646.2
| ), 10.1-10.4(1H, br s), 12.4-12,7(1H, br
ij s)
1.76-1.99 (1H, m), 2.14-2.16 (1H, m),
3.88-392 (1H, m), 6.78 (1H, 1) 7.27 | 5230 1658 160,
127 454 7.81 || (4H, m), 7.28-7.29 (1H, m), 7.61-7.67 | (200 oo 0o
(4H, m), 832 (1H, s), 8.84 (1H, s), zag
10.14 (1H, brs), 11.93 (1H, brg).
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|
|

134 392 6.46 1 2 .82 (3H, d), 3.78:(1 H t), 7.17 (1 H d), 1561, 1518 1470,
7.23 (1 H_ dd), 7.39 (1 H_ dd), 7.62 (2H 1365,1304,1229, br s), 7.64=7,68y
(2H, m, 7.93 (1 H r), 1202, 1133,1031, 10.03 (1 H, s), 11.31 (1 H ) ‘
953,874,836. (CDC13) 1.19 (3H, t, J 7.6 Hz), 1 M2.03 (1 H, ), 2.27-2.33

(1 H m, 2.43 (3H, s), 135337 6.45 2 . 62 (2H, q, J 7.6 Hz), 2.68-2.83

(2H, 1673.1,1201.4, m, 3.73 (1 H, t, J 7.9 Hz), 7.13-7.40 11 37A (6H m,

7.69 (3H, br), BCempal|v), r#o. 08 (1 H, , 2.63 (1 H br)IRTFA 3aft
1.7-1.9(1 H m| 2xd-2. %bS)H . 4- 2.5( , 2.6-2.77(2Hem®, 4{2(1 H,
m, 136 387 7.0 7-4(ZH 5= 1. bwm(mm)éoﬂzss(m w289 | 052. 7, 172712 s),

1 10. 1 -10.4(1 H br s), 12 412, 7((I2H|ﬂ,29§r(2 mam ).32019 His65)1552126 -
| 2.35 3237,3053,[166Qs (1sth 1) 7.58, 6(4“ ”EW 2| {ed7 Wz, 1317,
| 1644, 1542, 1501,| 137 340 4. 84 n, % 13( 731004698, t),
| 1434,1373,1317,16.44 (1 H t), 7.391023 Wi 1204, 1127, 835
| H AB.01 (1 H[O 704764718 1 ﬁae%éz&%nmgz;m(}zzzfzu%)z @@T;% 1;22, 2. 55
2.7(2H, m), 3.8-3.85(1 {H. M| 5.25 7 Bgh02 5 §)
7,1,5(1 H1), 16,5§ ,,,38‘?),20?-3‘? gﬁ 37ﬂ7742 g*w g) 4236 0. T7%5H, 1,
7.9(1 H s), 10, 1 (1 # br'd). 12|dyX 253006
Corpd. Mrl Rt ' FNVR TR No (o sj S po (1810, zhsgagrmim 3252 28042680 1| H, m).

2.4 2.5(3H, S),|2.6-2.7(2 3"HS ,
6. 95(| |(4 m),)7 3-‘%04( 45‘&37 E%%5 :h% ;%39( :-7 sg 1’ 1395)}@%1@"4'1”)%
(|

L 0.2(1 H o brlos), 1183[12.4-12.7(] R0 132

(r

|‘b61n?b9 Y3 3
M 2.4 2 5(SHE) TE T T T aa s N TR AT e T

7.3-7.4(2H, m,|7.45-7/5(1 H| m), 3(26@1)12@6@H1333813(3H75)@-6¢
7

195-8.0(1 H s), ©0. 1 -32799 360 {=gyhm. 3 (L) 1izhs. 1067% y5Hn?b fs),

1 7.37 (2H, s), 8.06 (1H, 5), 10.08 (1H,

br), 12.63 (1H, br).

1.85 (1H, m), 2.25 (1H, m), 2.6-2.8 {2H,

m), 4.15(1H, m), 4.2-4.6 (2H, br g},

132 359 6.22 | 7.30(1H, m), 7.40 {2H, s), 7.55 (1H, m),
‘ 7.65(1H, m), 8.10 (1H, s), 10.25 (1H,

s)

1.91 -1.99 (1H, m), 2.16 - 2.23 (1H, m), | 3380, 3288, 1675,

2.43 (3H, s), 2.84-2.87 (1H, m), 4.09 | 1568, 1516, 1475,

1665,1487, 1308,
898, 666

133 393 | 6.60 | (1H,dd), 6.41 (1H, brs), 6.92 (1H,d), | 1440, 1399, 1322,
7.32-7.37 (2H, m), 8.08 (1H, 5), 12.46 | 1291, 1184, 1137,
(1H, brs) 922, 805, 764
1.95-2.06 (1H, m), 2.222.35 (1A, m), | 8265, 3015, 2970,
2.62:271 (1H, m), 2.74-2.82 (1H, m), | 2933, 1736, 1671,
i34 302 | 646 | 282(@H,d),3.78(1H, 1,747 (1H,d), | 1561, 1518, 1470,
(046 || 793 (1H, dd), 7.39 (1H, od), 7.62 (2H, | 1365, 1304, 1229,
br s), 7.64-7.68 (2H, m), 7.98 (1H, 8), 1202, 1133, 1031,
10.08 (1H, s), 11.81 (1H, 8) 953, 874, 836.
(CDCs) 1.19 (8H, , J 7.6 Hz), 1.912.08
(1H, m), 2.27-2.33 (1H, m), 2.43 (3H, s),
2.62 (2H, g, J 7.6 Hz), 2.68-2.83 (2H, | 1673.1, 1201.4,
135 337 1 645 |1y 373 (1H, 1, J 7.9 Hz), 7.13-7.40 1137.4
(6H, m), 7.69 (3H, br), 8.05 (1H, s),
10.08 (1H, 8), 12.53 (1H, br). TFA salt
1.7-1.8(1H, m), 2.1-2.3(1H, m), 2.4-
2.5(3H, s), 2.6-2.7(2H, m), 4.2(1H, m), -
136 387 7.0 || 7.4(2H, m), 7.5-7.6(2H, m), 8.0-8.1(1H, | 652.7, 1727.2
8), 10.1-10.4(1H, br s), 12.4-12.7(1H, br
s)
(D=-MoOH) 2.19 (31, 5), 2.6 - 2.5 3237, 3053, 1660,
(1H, m), 2.54 (3H, s), 2.54 - 2.62 (1H, | 1644, 1542, 1501,
137 340 | 4.84 || m), 2.91-8.03 (2H, m), 5.73 (1H, 1), 1434, 1373, 1317,
6.4 (1H, 1), 7.30 - 7.47 (3H, m), 7.64 | 1204, 1127, 835,
(1H, d), 8.01 (1H, 5) 794, 764, 718
1.8-1.95(1H, m), 2.15-2.3(1H, m), 2.55-
2.7(2H, m), 3.8-3.85(1H, m), 5.25(2H,
s), 5.55(2H, br 8), 7.15(1H,d),
138 378 1 615 || Jo5i1H.d), 7.4(1H, d), 7.6-7.7(2H, m), | 169 1535, 1201
7.9(1H, 8), 10.1(1H, br s), 12.4-12.7(1H,
brs)
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12.5-12.8(1 H, br s) 1.7-1.85(1 H n), 2.1-2.25(1 H m, 2.5 2.7(2H. m~
3.9-4.0(lH, m, 7.3-7.4(2H, 3250, 1637, 1536, 141 482 7.24 m, 7. 45-72%(.%1"2005
m, 7.95-8.0(1 H s). 1313,799 8.0-8.1(2H, nm, 10.1-10.2(IH brs),
10.7-10.65(1 H, brs), 12.5-12.8(1 H, br s) (CDOa) 0.86-0.88 (6H M,
1.79-12.8 (1 H m, 1.91-2.00 (1 H m, 2.2.25-2.33 (I H m, 2.43 (3H, s),
2.43-2.46 (2H, m_., 1673. 3, 1201. 6, 142 365 7.34 2.64-2.76 (2H _m_. 3.30 (2H,
br), 3.74 1183[€od@U.[6MLIL |H,ot, | 7.4 ,)HZN@EQGJ.?,? (PH. MR 8.09 (1 H
s), 10.07 (1 H sNo 12. &ﬂ)gil |-Ft br). 1.92 (1L Hm, 21&[1-21)32 (2 H m,
2.52-2,67 (1 HM. 2. 10-2.80 (T F 10 oABmp o8 didom a3 (T I, J=7.|4Hz),
7.34 (1 HmM, 7.52- 1470 1512 120125(3|'75)755 UEH Iov), 4rij1H, rﬁ), F343$. 1&15584)5,” g4.12 (1
H's), MS 10.26|(1139 s)|, 3. 60619 [ ), 8. qhﬁ 22.20(1 H,
m, 2.40-2.58(2H, m,| 3.92(|l Hm,[24_1. r1 14 73d J84HZ),
7.59(1 H, d, J¥£6.3Hz),[] 1654,11587Z, L‘Qé-b95(1H(m$)i1-'2$(1h1m)@4- / 73(T H,S),] 8.00 (1
H s), 1506, 1472, 1031 | 8. 12(| H, ?5(-'-”'1@) 2@21(@H59.4104H,(1Hbl’ , 13.19-13. 59(|I
H br s). 1.80(! ko m)|, &018 (6:116H 322 ) 0( ) 45‘ 07631568 H  br m),
3.60(1H, m), ~|Ss' 67585, 1549, % ﬂjgm) 56P3H, m), 7.80(1 H,
s), 8.01 (1 H. |s). 3.04(1 H] dd, . . m, 3.91 (1 H,
m, 6.12(2H,.by s), 7.|35 144 427 31%85“"481(2%22&@}-} m7,251 H m 7.66(4H m,
1672 ' 1600, 1562 418AC(2§2 d )zl 3-71(%'02 32856371 %ad (1 H. br
s). 1.85-2.10 (1 H 220 2: éo Fé, TRy tro4| 1913789 (3H| ),
2.55-2.60 (2H, |, 3.1 7). 1677 . 3:;)_1@.54*72 St BL (L H, t).| 7.16 (1
H s), 7.38 (1R, dd),| 7.60-] 1613 (com@msme@t{firﬂ))l@sﬁaa?f 1086, 7.73 (4H,
g m
gzﬁ 7.90 (1 H,{s) 7.99 (1 H| s), Lpgz*ﬁeh%(zqfle 243246(2#53(L16I-7Iéss1)261613.09 (1 H,
142 365 | 734 | 264278 (2H, m), 330 (2H,br), 874 | 1or00 12016,
(1H, t, J 7.4 Hz), 7.06-7.37 (6H, m), 8, 1137.
8.03 (1H, 5), 10.07 (1H, s), 12.53 (H,
br).
1.95-2.04 (1H,m), 2,16-2.32 (1A, m),
2.52-2.67 (1H,m), 2.70-2.80 (1H.m),
143 398 | 729 |8373(1Ht J=7.4Hz), 7.34 (1§-|,m),)7.52- }?32'1512' 1201,
7.76 (6H,br m), 7.93 (1H,s), 8.12 (1H,s),
10.26 (1H,5), 13.60 (iH, brs). -
1.75-1.83(1H, m), 2.07-2.20(1A, m),
2.130-2.58(2)H, m), 392l Sl..m),H7,)a7(1 H,
d, J=8.4Hz), 7.59(1H, d, J=8.3Hz), 1654, 1582, 1545,
144 31 T2 | 7'51(1H, s), 7.731H, 5), 800 (1H,5), | 1506, 1472, 1031
8.12(1H, 5), 10.20-10.58(1H, br m),
| 134943.59(1H, br ).
T.80(TH, m), 2.18 (1H, m), 2.50-2.68
145 477 | 793 | (@H brm), )380(1l(-i m), ;35(1H m), | 1579.1555 1549,
7.59(3H, m), 7.80(1H, 5), 8.01(1H, 8). :
: 3;)4(1H dd, =52, 122 7H2), 3)31(1H
m), 3.91(1H, m), 6.12(2H, br s), 7.35
146 427 | 805 748(2H(m) 7.51(38H, m), 7.66(4H, m), | 15721990, 1562
8.10(2H, d, J=127), 10.31 (1H, s), '
13.12(1H, br s).
3255, 2922, 1704
1.85-2.10 (1H, m), 2.20-2.30 (1H, m), » 2922, 1704,
2.47 (3H, ), 2.55)-2.80 (2H,m),377 | 177,181, 1555,
147 377 | 681 | (iK1, 7.16(1H, ), 7.38 (1H, dd), 7.60- | 15231475, 1922,
{778 (@H, m), 7.980 (1H,5), 7.99 (1H, ), | 192 1135, 1085,
110.10 (1H, 5}, 13.09 (1H, 5) a2 942, 865,
T.855:05 (1], m), 2.30-2.85 (10, m). | 3073, 2945, 1671,
2.60-2.85 (2H, m), 3.79 (1H, 1), 7.84 | 1561, 1508, 1472,
148 473 | 791 || (1H, m), 7.39 (1H, dd), 7.43-7.75 (8H, | 1419, 1326, 1202,
m), 8.09 (1H, s), 8.13 (1H, m), 10.26 | 1135, 1058, 1033,
(H, 5), 12.93 (1H, ) 945, 874, 835.
2.15-2.04 (1H, m), 236 - .44 (1H, m), | 3268, 3099, 2950,
278 -2.86 (2H, m), 412 (1H, 1), 7.39 | 1670, 1563, 1506,
149 398 | 634 || (1H, dd), 7.49 (1H, d), 7.72 (3H, brs), | 1404, 1327, 1178,
7.86 (1H, 5), 8.02 (1H, d), 8.08 (1H, 8), | 1143, 943, 881,
|| 10.27 (1, 9), 13.03 (1H, brs)TFA salt | 840, 799, 71
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1.95-2.06 (1 H ), 2.20-2.35 (1H 'm), 3073,2943, 1671, 2.60-2.85 (2H M),
3.79 (1 H t), 7.34 J561,1508, 1472, 148 473 7,91 (1 H m), 7.39 (1 H, dd),
7.431-7.75 (8H, 1419, 1326,1202, n), 8.09 (1 H, 8), 8.13 (1 H m), 10. 2@—] JULZUO&
1136, 1058, 1033, (i H, s), 12.93 (1 H, s) M 874,835. 2.15 - 2.24 (1

2.35 - 2.44 (1 H n), 3268,3099, 2950 2.78 - 2.66 (2H, m), 4.12 (1 H, 1)
7.39 1670, 1563, 1506: 149 398 6 34‘1 (1 H dd), 7.49 (1 H d), 7.72 (3H,

brs), 1404,1377,1178. _7.86 S), 8.02 (1 H d), 8.09 (1 H s),

1143, 943, 881, [1Compd( |l M#1s 3 D3 (1 H, 19rs)EFA salt 840, 79R 71 -p7 5 1 U
L 2006 Conpd. |MtINo | R (bls) b%ﬁl a ' HNMR ~ My, 2.118 (@m® rnj,
2.52-2.70 150 440 7. 74 1(2H, 1&§(@mhh),znjs(mzm)4mzzﬁo rﬁ, 1667, 1600] 1668,

7 43(3H, M, 7./64(46, M aB. )%ﬂl—l 32&1’92"1)'7&9(%1 15@?36})01153 10(1 H,

br s). 1.79-1.189 (1 H m, D.24- g‘g T4 o4 ""ﬁ“ég‘"sﬁ)z P m.3.55 (3 H
s), 3.60- 3291.%@@1-.%, TSrA2t o6 H—br)
7.20-7.35 1652 /8. 1551 B, (4H m. 3b94§2(2&nh{359)3 3, 4. ( 1 debrs)e0r 8. O
1500.1, 1272.7 | (188 ~), 4B 3p(YH, @aﬁiumm)smsanmm) B2)-7.38  HOBHRHHE(AH, | M),
1.90-1.99 (1 H|m, 2135 (3H d. mg;%s?f@‘“s 7 Ugizgo?m 1891092725 91-2. 96
(1 H ), 3.38-B—4>(HH 17874 —5-16-6-20 (1 H,

74 ‘sm%erqm E1§31‘90‘1‘9§’(1 '
br), 5 35-5' 45 (1 H 1680]0, 13653 (3HDd. ) 4.6 z)&Omh&aH (4H, n), 7.20-F.30
(1H, s), 7.53 (It H_s) 7.77(

b1

59

O] =

=

1 ns) 2,919.99 @H (), H834g 1H, 9. (1 12,13
(1 H br). 1.91 (4 m 20, p17 31937(4114"731b

H
{51 52014 br) 1H A 158 (2H br
M. 3.88(1 H ny, 153 B78 6. 59 6. 5 4‘(1 8(2H .,

Hyn
1666, 1597, 1661,| 7.43(| H nj, 7.6 zhbunﬁ)br) 111@ er sy | 1506, 1469 |8.09(!
H s), 10.31 (1 H br &), 12]98(1 H,91bHr$221ﬂJH9ﬂ}241(I®-I(sn Hm, 2,28 2. 32

(1H M, 2.76-2/95 (2H m, JF.58( &g e(l‘ﬁ‘klli 80, (24, d)
1666, 1597, 15617
7.20-7.40 (4H, m,157.38 @18 H| @39, 799(1H s), | 1506, 1469
809(1H s), 10.31 (1|—| br s), 12.98(1H,
br s).
1.94-5.00 (1H,m), 3,28-2.32 (it,m),
2.76-2.95 (2H, m), 3.58 (1H, 1), 3.85
154 a1 | sgo | (@M ).7.207.40 4H, m), 7.38 (1H, o), | 1666,1188, 1135,
80 | 7.55 (1H,d), 7.75 (3H, brs), 8.02 (1Hs), | 830, 799, 718
8.1 (1H.s), 10.19 (1f1,5), 13.05 (1H,
brs).
1.121 A(2H, m), 1.6-1 80, m), 2.0-
2.1(1H, m), 2.4-3.6(2H, m), 3.7-3.8(1H,
135 381 68 | 1), 7.37.7(5H, m), 7.9-8.22H, m), -
101-10.2(1H, m), 12.8-13.2(1H, br 5)
1.80-1.95 {2H, m), 2.50-2.66 (2H, m),
2.68-2.80 (2H, m), 2.85-2.98 (2H, m),
156 321 | 5.17 |7.22.7.28 (1H, m), 7.35-7.50 (H, m),

00

1649, 1597, 1503,

7.95-8.02 (2H, m), 9.25 (1H, br 8), 1448,1239, 944
12.99 (1H, br ) :
3.17 (1H, m), 3.43-3.61 (1f1, m), 4.08(1HL,
157 316 sqp | ™. 737-7A1H, br m), 789GH, brs), 1672, 1511, 1201,
' 8.12(1H, 5), 8.49(1H, 5), 8.56(1H., ), 1135
10.58(1H, s), 11.60(1H, br ).
3277, 3007, 2038,
1.75-1.95 (1H, m), 2.10-2.25 (1H, m), 2.57- | 2884, 1647, 1553,
270 (1H, m), 2.90-3.10 (L, m), 3.83 (IH, | 1509, 1474, 1436,
158 468 750 | 0443 (2H,d), 648 (1H, 1), 7.10-7.23 3H, | 1399, 1356, 1311,
. m), 7.29 (2H, ), 7.37-7.47 (3H, m), 7.58- | 1236, 1203, 1183,
7.67 2H, m), 8.06 (1H, ), 1002 (1K 5), | 1134, 1073, 1030,
1129 (10, s 991, 958, 873, 833,
811,
1.15-1.30 (61, m), 1.55-1,65 (16, m), 1.65-
190 (3H, m), 1.95-2.05 (2H, m), 2.10-2.20 ?ggg fggg %fgg
159 460 gro || (IH,m), 253260 (IH, m), 3.423.47 (1H, | 9o 1357 1070
m), 3.83 (IH, 1, 562 (1H, 0, 7.10720 | 11es’ 1032 1001
(H. m), 7.39 (1H, dd), 7.60-7.66 (2H, m), 2z, (3L
8.03 (15, 5, 0.98 (1H, 5), 11.20 (LHL §) '
1.75-1.0(1H, m), 2.1-2.25(1H, m), 2.5-
2.65(2H, m), 3.85-3.9(1H, m), 7.35-
7.45(2H, m), 7.45-7.75(5H, m), 7.95-
160 516 778 |\ g.0(IH, 5), 8.0-8.05(1H, m), 8.10(1H, 5), 1662, 1546, 741
10.3(1H, br s), 10.8-10.95(1H, brs), 12.7-
12.8(1H, brs
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7. 5(1Hd)
(IH's), 13.05
2.1 (1 H, n)
m, 10. 1 -1 0.
(2H m

7.75 (3
(1H, b
2.4-3.6
2(1 H,

, 2.68-2.80 (2H,

H brs), 8. 02 (1 Hs), 830,799,718 8 . 11 (lH s) 10 19
rs). | . 1-1.4(2H, m, 1.6-1.B(IH m, 2.0 J@%
(2H, M, 3.7-3.8(1 H m, 7.3-7.7(5H m, Uk

m, 12.8-13.20 H, br s) 1.80-1.95 (2H, rr) 2502 65

m,

2.85-2.98 (2H, M.

156 321 5,17 7.22-7.28 (1 H,

m, 7.35-7.50 (6H_m, 1649, 1597. 1503, 7.95-8.02 (2H, , 9.25 (1 H, br s),
1446, 1239, 944 | Campd. ( 1MH 1 r ﬁ 3. 17 (| H,. M 43-3.61 (I H 1mRi ), , 08( I H,
157 316 5.71 M, No37] 7obdy 4HXbr| m. 7. 89P r8). 16[72, 1iadiy120].
8.12(IH, s), 8 49(THTs), 8 5b(| qu@a ,m) :,n:u:ﬂ B2 |, S), 11.00(TFL br s).
3277, 3097, 2938 1.75{1.95 (1K M|, 292(,111&@,325(1(131”507(13 sh 2| 57- 2884, 1647, 1553,
2,70 (IH, M, PR.9%3:3.10siTH,| bk 36 11@*5 >ﬂ 711!*b(‘1 3612%’3 468 7.89 Q
4.43 (2H, d), B.48 (1H 1), |7.1G [73% 1t  7.29 (2H.
t), 7.37-7.47 (3H, m | 7.58 123653, é 767 M, 8.06 (1H, S,
10.02 (1H, s),| 1134,1073,1030, 1/11.739H, @&HJZ(EI,&91$(HﬁBmB73 833, 811.
1.15-1.30 (6H.|m, 1.65-1.6% (IH, <1H@)661<IP828820§§*2§,;@853, 1.90 (3H M,
1.95-2.05 (2H | m1e22. 1042 20 1662, ’2%& gg (8. |9 5H, 14bn) |
1,13-2,60 11H,{m, 3,42-3.47 (IH, 13(1 ,1-,53 3.83 (IH t), |5.62
(IH d), 7.10-|7.20 1182,1132,L1031; 1204@Hbrsm 7 39 (1H dd), 7~60-7. 66 (2H,
M, 840,905 8/ 03 (1 [ s), |9.98 (BN m)I?Ll2@3<€11F§[)22 ~75-1,9(T H. |no,
2.1-2.25(1 M 1), 25| 2,80 (tHe ) 3? gsp (116127 L RAfish R {45021
n), 7.45-7.75(BH, 1), |7. 95- 168 '%572 ) 331 a8l 5% 0s( ,
( )
8.10(IH, S), 10.3(1H ibr s), 10. 8-1’0@(,19.51(51 H?—lhBﬂH bek2, 7- 12,8(1H br $ 98 25
2.00-2.08 (LFL m), 2.24-2.33 (1H, m), 2.64-
JUL 2006 Conpg 1H pam IR 2.69 (1H, m), 2.75-2.82 (1H, m), 3.80 (1, | 2220916705,
164 479 782 | T7.5H2), 732741 GH, m), 765773 | 150671417,
(6H,m), 833 (18, 5),9.56 (1H, 9), 1022 | 120L2 11838,
(1HL br), 12.32 (11, br) 5.
1.78-1.90 (1H, m), 212-2.21 (1, m), 255 | moe
2.61 (2H, m), 3.89 (1H, t, J 7.7 Hz), 7.20- féggz bpery g
165 479 803 | 7.45 GH,m), 7.63-7.68 QH, m), 7.847.86 | 5055 OV
(12, m), 8.18 (1H, m), 839 (1H, m), 936 | 11764
(1. 5), 10.19 (15, br), 12.14 (1H, by).
1.83-1.02 (1H, m), 215-2.24 (1H, m), 2.55-
267 2H, m), 3.86 (1H, t, J 7.5 Hz), 7.29-
166 534 8.60 | 7.41(5H, m), 7.60-7.67 (4H, m), 8.32 (H, fgﬁgg .
$),9.05 (1H, §), 10,17 (LH, br), 12.03 (1H,
br) )
1.93-2.03 (1H, m), 2.21 - 230 (I, mo), '
2.63-2.79 (2H, m), 3.77 (H, £), 3.85 (3H, ?g‘;?, ?228’ }Zgi’
67 si2 | 740 | 9719 (1H,d0),7.37 (IH, ad), 743 -7.48 | 1530 14701435
40 (@H,m), 7.54 (1, 00), 763 - 770 (7H, m), | 137 1250, 1185,
794 (H, ), 1022 (1H, 5), 1077 (IH,5), | ser1 040846
12.79 (1H, 5) TFA salt ]
1.93-2.02 (1H, m), 2.0-2.30 (1, m), | 316,308, 1670,
2.61-279 QH, m), 3.77 (IH, 1, 3.85 GH, | 1630 1598, 1542,
68 sip | 7sp | TO7-7.10 QH,m),7.57 (1H,dd), 7.43 | 15111470, 1321,
30 | (1H, ), 7.54 (1H, dd), 7.63-7.70 (5H, m), | 1260,1204, 1184,
7.92 (1H, ), 8.06 (1H, d), 10.21 (1H, 8), | 1132,1040, 830,
10.61 (E, 5), 12.75 (1H, ). TFA salt 794
1.94-2.03 (10, m), 2.21 - 2.31 (iH, ),
2.61 -2.80 (2H. m), 3.78 (1H, 1), 7.24 - 7.27 i’ggg ?2% ifl’g
169 488 713 | (1Hm),7.38 (1K, dd), 7.43 (11, ), 7.56 | 133571956 1108,
13| (U, 6, 7.64 7,70 (5H, ), £.80 (TH, 4, | 1332 1000 4o,
{795 an, @), 1023 (1H, ), 1087 AH,9), | 12210
| 12.81 (1H, £) TFA salt 4
T1.87-2.00 (1H, ). 2.15-2.38 (1H, m), 2.60-
| 277 @ m), 379 (H, 0,656 QH,9), | Sar 32261858,
| 7.35.7.39 (1H, m), 7.42-747 (1H, m), 7.54- 1472, 1322,
170 532 810 1 7770 (6H, m), 8.00-8.16 (SH, m), 872 (1H, | 1292 1233, (202,
5), 1024 (1K, 5), 1094 (K, ), 12.80 (1H, | ¢133,2030 %8
s) T
3265, 1655, 1605
1.93-2.02 (1H, m), 2.18-2.31 (1H, m), 2.62- » 1655,1605,
| 2:80 (2H, m), 377 (1H, ), 6.15 (2H, 5), L
171 s26 | 731 || 655(1H,5), 708 (IH, ), 7.35-T44 GH, | 1332 1204 1220
m), 7.51-7.70 (6H, m), 791 (1H,5), 1021 | 13a0 o0 25
(1H, 5), 10.60 (11, s), 12.76 (1H, 5) o
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|
No M Rt (Qbs) (enfl) 1.78(1H n), 2.11 (1H, n), 2.48 (1H, n), 2.93(1H br
m, 3,88 (1H, m, 5.07(2H s), 161 56, 8.90 6,44(1 H m, 7.11 (2H -1 m,
7.27(3H, br 1603,1558, n), 7.40(6H br m, 7.60 (2H, m, 830(! Hys 1§ 33%474
s), 8.82(IH, s), 10.09(IH, s), 11.94 (IH br 1.78(IH m, 2,12 (|£| n?
(2H M, 3,90 (1H m, 6. 81(IH n~, 7.20 (2H, br n), 162 490 8.57 7 °

=

30(|H, rr), 7.38. (1 H f), (Il-ll rﬁ, 15908 15411480 7. 59 III=IL nr},
7.67(1H, m, 7 pd| M+i 3§§ L s), 9.%iKMR S). 10. }S(IHIR s)|, 12,04
(1H, br s) 1.85-1Nos(]| (ohs) 542 3(||Lm 2 5- 2 7(2H nfem3 8773 95(1 H,
M, 5.7-6.2 (2H 163 490 8.58 br zmmngs QHH 21587 4-7.45(1H, |m,
1660, 1548, 1491| 7.6-7.175(4H,| s), g 34283 %) memxuaatz br s),
12.7-12.8(1H, br $752. Q0- 2808 (labi, 5,(3

1670.9, 2.69 (IH m,| 2. 75-12.82 h)H87m)1d),39’aﬁi(l)ld-17(2H6ﬂ6 fﬁé%i“ﬁ '164 479

7.82 t, J 7.5 be), 7.32-7.41 (3H, | MBOREES0N. BAOCE 115378, (6H n), 8.33
(1M, s), 9.56 (HH—s)-1 #6221 41ast il y_poy a0 °°m. 4784 90 (IH,
M, 212-2.21 (IH n-, [2.5 - P22 . 95 haetagess ﬁim 3.80 (1H I, 17.7
1h), 7.20- 11 165 479 |8.03 7, 45 ( SHE m)731-74168% o, B8 (24, 1p257,7e78457, .| 86

2

8.

16Cl 2. 4, 1559. 8] (TH, |m) 5318, l13p| H76q-ﬂ)65c18 19.9.66 (LHs). (lﬂg 196 1477, 7313, 1201 5,
(1'H s),10. 19(1 Kbr), 12.{14( 1 H, pr). _ng&% o, é%m‘n‘z gﬁ " 215-2.24) (1 H,

M, 2.53. 2.67|(ZH, r’r), 3.86] (1 H |iaeamin Thy 7285220 9 1669.3, | 166 534
8.60 7.41 (511} m), 7.60-7.6]7 (4H] 1.p42028H33, 2(12-130(&5&)825@ 22’54? Do S 9. 05
(1H s), 10.17)(1 ktha br),50];2.0372(zll-|27%¥ ). 378931 173 HR7 361, 715 23';‘2 2.30
(IH n), 3247, 3063, 1685, 2.b3 - :br”i 7b9r7) g[%imgg"%%#ﬂ“tmw 85 (3%, 153, 77
1470, 1434, 167'51‘2‘7‘.‘4@ S IS (B Lo, m), 2o A 30, ), BIGRL | T A9 - T 4
1317,1291,1189, (2H, Im), 7.H4 (| Hz7adet), m), 7816834, 1 76.HeD7.467 H| 22309, 1667.9,
1143, 1040, 846, | 7154 (|1 M7 d) 7220/ 281 (FL . 790840 GBmTBIF UK, | 4947.6.72080.718) 12. 79

5), 10.26 (1H, br), 11.03 (1H, br), 12.84
(1H, s) TFA saljt (18, br).
1.75-1.78 (1H, m), 2.09-2.15 (1H, m), 2.80-
2.89 (1H, m), 3.92 (1H, t), 7.00 (1H, t), 3263, 1638, 1560,
176 497 7.83 || 7.29-7.41 (4H, m), 7.47-7.52 (3H, m), 8.17 | 1497, 1312, 1031,

(1H, s}, 9.29 (1H, brs), 9.57 (1H, brs), 10.22 | 692
(1H, brs), 12.45 (1H. bis). :
1.75-1.90 (1H, m), 2.10-2.25 (1H, m), 2,50-
2.65 (2H, m), 4.10-4.15 (1H, m), 7.18-7.25

177 500 7.38 (1H, m), 7.35-7.7 (6H, m), 7.6-7.75 (4H, br | 1663, 1541, 1458
s), 7.95-8.15 (3H, m), 10.2 (1H, br), 10.9
(1H, br), 12.8 (1H, br).

1.70-1.90 (1H, m), 2.05-2.18 (1H, m), 2.40-
2.60 (2H, m), 3.72-3.92 (1H, m), 7.10 (2H,
d), 7.19 (1H, ¥), 7.28 (1H, d), 7.35-7.46 (4H,
m), 7.50-7.70 (5H, m), 7.86 (1H, d), 7.92
(1H, s), 10.24 (1H, 5), 10.78 (1, 5), 12.76
(1H, s)

1.78 (1H, m), 2.05 (1H, m), 3.90 (1H, m),
7.35 (1H, d, J=8.30Hz), 7.42 (1H, d,

179 500 7.47 i J=8.9Hz) 7.46 (2H, m), 7.60 (3H, m), 7.83
i (1H, m), 7.90 (3H, m), 10.20 (1H, br s),
10.70-10.8 {1H, s), 12.56-12.94 (1H, br s).

3491, 3291, 3069,
2954, 2871, 1674,
1647, 1549, 1488,
1474, 1439, 1325,
1296, 1279, 1232,
1198,1133, 1032,
954, 892, 879.

178 574 8.54

1587, 1551, 1473,
1324, 1270

3183, 1654, 1593,
1.75-1.93 (1H, m), 2.10-2.22 (1H, m), 2.38- | 1541, 1499, 1470,
2.65 (2H, m), 3.75-3.95 (1H, m), 7.37-7.70 | 1434, 1388, 1330,

180 518 739 || (oM, m), 8.05-8.10 (1H, m), 10.19-10.27 1203, 1185, 1134,
| (15 m), 10.82 (1H, 5), 12.74 (1H, 5) 1049, 1032, 958,
| 905, 876, 838,
3247, 2919, 1666,
1.36 (3H, ), 1.72-1.90 (1H, m), 2.05:2.20 | 1645, 1597, 1518,
(1H, m), 2.38-2.60 (2H, m), 3.72-3.92 (1H, | 1502, 1491, 1473,
181 526 7.85 || m), 412 2H, ), 7.16 (1H, d), 7.35-7.68 | 1438, 1390, 1329,
(8H, m), 7.92-7.96 (1H, m), 10.19-1028 | 1301, 1281, 1235,
(1H. m), 10.71 (1H, s), 12.75 (1H, 5) 1047, 1030, 911,
823,
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2.

2.30 (1H m,

1.93 - 2.02 (I1-L n), 2.20 - 3196: 13059, 1670, 2.61 - 2.79
(2H, in), 3.77 (1 H, t), 3.85 (3H, 1639:11598, 1542, 168 512 7.30 s), 7.W
7.10 (2H, in), 7,37 (I11-L dd), 7.43 1511, 1470,1321, (1H d), 7.54 (1H dd),
7.63 - 7.70 (5H, n), 120U, 1204,1184, 7.92 (IH, d), 8.06 (1H d), .J&:ZLZ@%H,
s), 1132~1040,830, 10.61 OH, s), 12.75 (IH, s). TFA salt 794 1.9k Vo
(1K m), 2.21 - 2.31 (IH m, 3222,63088,1670, 2~61 - 2.80 (2H. M, 3.78 (1
H t), 7.24 - 727 1562 1475 1419 169 489 7.13 (1 H , 7’-2R(1I—I dd) .
T43 (I H d), 7 Gempgaz,l’s_lzsa 13R94 (I H d 64 -7.70 |(5H. Iﬁs 0 (1 H,
dd) 1 1132 103094 V.(ebs)(1h ‘d)l. 10.23 ( s). 10. 87 (1H, (e} , ~12
12.81 (IH, s) TFA salt]1.87-$.00 (ﬂHSl?ﬁ)(lH@),Z_L;E;(ZZO%B m, 2.60- &
3257, 3226, 1658, 7 (24, nl) 1472, 1322,
T70 b3 8 10 0| LT 39@161H ?33, m)zg%??% ff@fjb g Ik 556%%?3, 1202,
7.70 (6H, n), 9.00-8.16 (SH, |m, dazZ2aglsH, 1133 1051, 859.| 's). 10,24 (I'H,
s), 10.94 (IH, k), 12.80 (IH 867, 82%2}1903911%2@32@(1@@),@144 m, 2.18-2]31 (1H,
m, 2 62 3265, 16551605 4 77 (1lH t),
6.15 (2H, s), 143318 400, f§°59 ;_%71 30 4 rﬂ?‘ff" 336(15?4, d) |
7.35-7, 44 (2H R94~1259, 7.51-b7s>ms(a H ), jo.~i[13,
37,931, (IH s), 10.60 (IH s), z'nrcm HHll( m)11332Hl@).875 812. -99|2 5 JUL
2006 Conmpd. M R, 1141, g(;n | R§ rm) Goﬂ(m)'” @475@@% ) 1s64A6dafis, 32 (I H,
0, 2.58 2.70 (IH ™, E -2,83"(1|Hog ' s 10036, 1673, 1637, |8. 46
t), 7.37 (1H, dd), 7.4P 7 47](2H, Mr9.1 795ﬁl-br3)544 1374, 1365, 172 552|7.56
(3H m, 7.62-7[ 71 (SH 7.79 (21H0<1112123051ml@ z_@(w{,,s), ~ 7.87 (2H, 1d),
7.97 (I1fl, d), B.17(21- ﬁg) 13:37. 33 7(22;36483 (16H, 158) 154512/ 80 (I H,
s) TFA salt 1.[78- 80 T) (m‘Z 99 | 10H, ), 3,77
(QSH t), 3.93 (0.5H, 7105 (i 1b151(mbrs)712aﬂm7m4)1 CBH M, 7A8 (1H m).
3257, 1672, 1593, 1.78(1H, m), 2.16 (1H, m), 3.30 (2H, brm)
| 3.88(1H, m), 7.32(2H, m), 7.32(1H, m)
1 7.41(1H, m), 7.502H, m), 7.60 (2H, m),
186 S60 | 804 | S my 795IHS), §05(IEL m, 1644, 1528, 1475
8,21(1H, m), 10.20(1H, m), 10.59-
11.09(1H, br s), 12,37-12.92 (1H, br s).
1.10(3H, t), 1.70(1H, m), 2.10 (1H, m)}, 3.32
. (2H, br m), 2.70(2H, q), 3.87(1H, m),
7.35(4H, m), 7.32(1H, m) , 7.50(2H, m), :
187 510 g1z |7 60(2HTn),790(1HI:),795(§HmI)],1 1653, 1542, 1472
10.20(1H, s), 10.60(1H, s), 12. 57—12 88
(1H, br s).
0.91(3H, t), 1.62(2H, m), 1.74(1H, m), 2.10
(1H, m), 3.30 (2H, m), 2.60(2H, g),
188 524 8.55 3.88(1H, m), 7.35(4H, m), 7.41(1H, m) , 1654, 1541, 1491
7.59(2H, m), 7.93(3H, br m), 10.20(1H, s),
10.59(1H, s), 12.58-12.90 (1H, br s).
| 1.70(1H, m), 2.10 (1H, m), 3.29 (2H, m),
|| 3.87(1H, m), 7.32(1H, m), 7.41(1H, m),
189 560 8.00 ( 7.58(2H, m), 7.77(2H, m}, 7.91(1H, m), 1655, 1541, 1472
)| 7.80(2H, m), 10.65-11.00(1H, br s), 12.50-
[| 12.96 (1H, brs),
| 1.82(1H, m), 2.19 (1H, m), 2.58(2H, m),
il 3.89(1H, m), 7.16(1H, m), 7.29(1H, m),
190 518 7.15 7.40(4H, m), 7.65(2H, m), 7.77(2H, m), 654, 1541, 1507
| 7.96(1H, m), 10.19(1H, 5), 11.55-12.27(1H,
.| brs). :
{| 1.85(1H, m), 2.19 (1H, m), 261(2H m),
i1 3.89(1H, m), 7.06(1H, m), 7. 18(1H m),
191 554 746 || 7.30-7.40(3H, m), 7.61(2H, m), 7.78(1H, 1653, 1558, 1507
i1 m), 7.85(1H, m), 9.97(1H, s), 11.02-
|| 11.41(1H, br s).
11 1.82(1H, m), 2.12 (1H, m), 3.25 (25, m),
!| 3.75(2H, s}, 3.89(1H, m), 7.20(1H, m),
192 496 749 || 7.34(6H, brm) , 7.51(1H, m), 7.60(2H, m), | 1655, 1600, 1471
' 7.93(1H, s), 10.20 (1H, br s), 10.51(1H, s),
12.10-13.10(1H, br s).
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\
173 531 8.38 7.60-7.65 (lI1L m), 7.66 (IH, s), 7.78 (IH 1529,1477,1312, s),
8.14 (1H, nm), 9.40 (1H, brs), 9.67 (IH 774 brs), 10.2 (0.5H, brs), 10,25
(O.SH, brs). 12.6 (1H, brs) 1.94-2.02 (IH n), 2.20-2.30 (1 H, &gﬂuﬁ
2.79 (2H, m, 3.78 (1H t, 17.5 Hz), 7.36- 2232.8,1667.8, '174 5040 I
1546.7,1201.5, 7.67 (5fi, m), 7.97-8.22 (5H, m), 10.23 (IH 1134.8 br),
11.08 (JH, br), 12.86 (1H. tr) 1.914.99 (111, m. 2.20-2.30 (1K nm, 2.60
2.76 (2H, m, 3Chinpd. H, M+l @ H?z 7. 36-1!,_12]é 0,1667.9] 17BR507 7.22 7.81
(6H, m, 7.98-8.4No(4H, (abs) [8.32 [1 H, 154 02.0, s), 1@o?® (IH, br),
11.03 (1H, br) [ 12.84[1134. )(D)Med{)7®-=1147(8{ @i -y4 | 2.09-2.15 (|1 H O,
2.80 2,89 (1H |m, 3.92 (1 H : 51219{)(1&1?) 282631 16382 5EB1675. 116 497 7

, t)
.83 7.29-7.41 (4H | 74847-|7.652 UH 17 14U 131 p 3 L 1465y ,
o ey %365%&@@&’1 ii)z 45 Eﬁ%‘%“m >

9.29 (IH brs)| 9.57 (IH br 10

1.75-1.90 (IH |m. 2.10-2.29 (1 E[ssmoH St sa?. oe (2K, 10-4.15|(1H, m,
7 %Maomz HOS(H'] o, 7306276 7519 b, 1308
H
5

7.18-7.25 177 oo 7.38§ (1H, im,
5

1663, 1541, 1458| S)g4 7./9549. 15 653 .2 ?0 ?“g(;) 0| 21606, bom),, |12. 8
(IH br). 1.70{1.90 (1H, m,| 2. 05} 2%l u 491038291, 3069,
295W 2871, 1674/ Z. 60 [(ZH, ), 3. @ba.me@glgm lzjos(m m) 1301.@34\ _FT, 1647, 1579, 1488,

178 574 8.54 i |d) ;1657. 19 |3H; tZ? 3(71%&1) 2l7tstzj HTIL),-378H6HT) - mqgig%

1474, 1439, 1325, . 71.5837.|170%4 5 ?* v%%ﬁg mg Z% 9 1232,
(111, s), 10.24 (IH g), 10.[78 (I g*“’ %0‘17"5j o 5579 " s)
954,892,879. I78 (TH, m, [Z.05 1gu,19mng myzwmsl(mmmigo_

1=830Hz), 7A2 (I H, d. |179 Sdo 7,47271118‘1@1-& (TH, s55. QIH, é%gﬁ rr), 7.83
1587 ' 1551, 1473, 1961324, %870 (o H| 1B, 75 &)5

10,70-10.8 (1H| s), 14.56-12 94 QH, &?ngmﬁéﬁg% 5’?{‘1{ 591 124452 S,

12.78 (1K, by, 1154
1.90-2.10 (T, m), 2.20-2.30 (1H. m), 2.60-
2.82 (2H, m), 3.79 (1H, t 1 7.3 Hz), 4.15
197 511 675 | (2H, 5),7.00-7.45 (4H, m), 7.58-7.80 (6H,
), 8.00-8.30 (6H, m), 10.27 (1H, br), 10.80
(1H, br), 12.83 (1H, br). TFA salt

1.92-2,04 (1R, ), 2.20.2.31 (1K, m, 2.60-
2.82 (2H, m), 3.78 (1H, t 1 7.0 Hz), 4.15
(2H, 5), 7.36-7.52 (3H, m), 7.61-7.66 (3H,
198 511 645 | 5),7.74 (3H, br), 7.98 (1H. 5), 8.00-8.30
(6H, m), 8.11 (2H, d, ] 7.6 Hz), 8.2 (3H,
br), 1025 (1H, br), 10.82 (1H. br), 12.82
(1H, br). TEA salt

1.95 (1H, m), 2.21 (15, m, 2.67 (1L, s),
2.73(1H, m), 3.73 (1H, m), 7.07 (2H, d,
J=8.6Hz), 7.13 (2H, d, J=8.5Hz), 7.33 (1H,
199 574 | 855 | m),7.32(1H.m),7.35-7.52 (4H, br m),
7.55-7.76 (SH, br m), 7.91 (1H, ), 8.05

| (2H, d, 1=8 6Ez), 10.20 (1H, 5), 10.70 (1H,
), 12.73 (1H, 5)

1.78 (1H, m), 2.10 (1, m), 3.85 (15, m),
7.31 (1H. d, J=0.0Hz), 7.37 (1H, d,
J=9.0Hz) 7.49 (1H, m), 7,58 (2H, m), 7.79 | 1587, 1555, 1324,
(2H, m), 7.95 (2H, m), 8.31 (1H, m), 8.36 | 1128

(1H, 5), 10.18(1H, 5), 10.89-11.18 (LEL, br
s), 12.68-12.89 (1H, br s).

T1.80 (1L, m), 2.11 (1H, m), 2.55 (2H, m),
| 3.81 (\FL m), 5.11-5.97 (2H, br 8), 7.30
(1H, d, J=8.3Hz), 7.39 (1H, 4, J=0.0Hz) | 1598, 1552, 1472,
7.50 (1H, m), 7.57 (3H, m),7.75 @H, m), | 1330, 1125

791 (1H. 5), 1020 (1H, 5), 10.72-10.10
(1H, brs), 12.81 (1K, 5).

1.78 (18, m), 2.10 (L1, m), 3.85 (1, m),
7.35 (1H. d, J=8.3Hz), 7.41 (1H, ,

202 616 | 893 || 1=0.0Hz)7.50 (1H, m), 7.58 (3H, m), 8.01
(1H, 5), 841 (1H, 5), .70 (2H, 5),
10.25(1H, s), 12.68-13.01

1669.8, 1547.8,
1200.8, 1134.9

1669.6, 1547.8,
1200.8, 1134.6

1597, 1573, 1533,
1300, 1142

200 550 8.14

201 518 7.72

1557, 1473, 1320,
1195

-102 -




|
2.10-2.22 (I1H,  m,

1.75-1.93 (1H, m, 2. 38- 1541, 1499, 1470, 180 518 7. 39
2.65 (2H, ™), 3.75-3.95 (1H, n), 7.37-7.70 1434, 1388, 1330, (9H, nj,
8.05-8.10 (1fl, m), 10.19-10.27 1203, 1185, 1134, (IH n), 10.82 (IH s),
12.74 (1H, s) 1049, 1032, 958, 905, 876, 838. 3242, 2919, 1666, 1.36k(BMH, 2089 ,
1.72-1.90 (1H, m), 2.05-2.20 1645, 1597,1518, (I H, O 2.38-2.60 (2H m,
3.72-3.92 (IH, 502 1491, 1473 181 526 7. .85 m 4 'I? (JH, q) 216 (1H, d),
7.35-7.68 1438, m@d.-SZM+Z(8H, m| 7.92-7. %M , 19- 1(IR28
1301, 1281, 1235, (NbH, ﬁﬁME10.7¥t ILs), 1 1H, s) 1047,ﬁ0361911 823.
100 JUL 2096 [Conpd. M L 4 TR @Sﬁ((dbs 207mH\mEmzemzn 175-1.90 [1H n,
2.05-2.20 (1 Hf m, 2.8 8 2.65 (2'|br @ |¢W , 7.35-7.70| 516
7.93 192 (7TH, W), ,% 95- 8,82 (144 ,H 5941=>53s;1,1m3551n)
10.2-10. 27 (1H| M, 10.86?1 H, br @])H,s) 32@H 21@ % 1%1{71*H
2.05-2.20-(1 H| rn), 2. 38- 2/ 65 (”H29(11H1;s)~1023(191-s31@!61(411(}1ﬂ, n), 7.35- 65 183
550 8.44 (7H, Ho—2-80-7.95 (1 H_ 4391282 0H.s8 1 (2U 1RA’2 1'—'\’2611’207 ,
8.30(1H s), 103 (I1-U br s)}| 10. .,Zﬁﬁiy ht.08 Hm%@jg 1H; ) a) 1.78(1H, | m,
2.11 (IH m, EI 31 (2H. E%G, 3,20 lcdon ﬁsmﬁm br| 1891557159 | H. 184
550 8.46 tir nm)|, 7°%0 |(2%° n),*¥, E)Z]Q{lsb'l793@{,m)lﬁﬁ4ll'ﬂ.ﬁ)43 15':4260,1]76298(| Hm,
9.08(2H, in), 10.85-13. 10(1H 147:%9(1}991) loz31ryQ, IDFH10br g), 1.70(1H [ m,
2.05 (IH n, 241+3H—s)—3-36 "5’51*1”"4 727744 4D6 7.72
\ y ] _’c[. 3 1H, )’ w
(4H, br m), 7.51(1H, np, 1641 1597 53585 0.3 L 147~ 7. B5(2H
m, 7.93(1Hs),i 10,18(| i‘h 7650 gﬁ(g}?gs}%4(ﬁm?[§)i;rﬁaélr){%gslr,l b iads 1. 78(1H
o . a, K z), 8. . 8)y 5 4
M, 2.16 (IH m. 3.30 ( pr- (1H, br), 10.88 (LH, br), 12.81 (1H, br). 11333
TFA salt
(D,-MeOH) 2.02 - 2.07 (16, m), 2.33 - 2.40 | 3247, 2950, 1655,
206 s11 so8 || (L m),2.72-2.87 0H, m), 287 (3H,s), | 159, 1537, 1475,
08 ' 381 (1H, 1), 6.67 (2H, d),7.30-7.53 (4H, | 1322, 1271, 1184,
m), 7.65 (L, 5), 7.87 (2H, d), 8.01 (15, 5) | 1132, 825,753
(D-MeOH) 1.29 (3H, 1), 2.03 - 2.10 (1H, | .
m), 2.37 - 243 (1H, m), 278 - 2.90 (2K, fgg' fggg }igg
207 525 745 || m),323 0H,q),3.79 (1H, 1), 6.68 2H, ), | 1603 1327, 1475,
738 - 7.54 (4H, m), 7.64 (1H, 5), 7.86 (2H, » 1265, 1184,
s 1132, 825, 794, 769
1.72 - 1.80 (1H, m), 2.10 - 2.16 (1H, m),
3.90 (1L t), 7.38 (1H, d), 743 (1H. ), ﬁg }ggg ig%
208 528 7.58 || 751-7.62 (41, m), 7.87 (1H, 1, 800 OH, | 1202 137 1322,
), 849 (1H, 0,890 (1Hs), 1028 (1H,5), | gor 1127876
12.94 (11, 5)
1.90-2.03 (1H, m), 2.20-2.31 (1H, ), 2.58-
2.80 (2H, m), 2.74 (3H, s, 3.77 (1H, t), 3252, 3047, 1671,
209 s 199 || 670680 C1F, m), 7.15-7.28 (3H, m), 7.35- | 1604, 1547, 1472,
29 745 (2H, m), 7.50-7.55 (1H, m), 7.60-7.75 | 1431, 1326, 1201,
(5H, m), 7.93 (1H, 5), 1021 (1H, 5), 10.56 | 1135, 1031, 839,
(1H.s), 12.74 (1H, 5) TRA salt
1,19 (38, 6), 1.90-2.05 (11, m), 2.142.32
(1H, m), 2.55-2.80 (2H, m), 3.11 (2H, @),
376 (1H, 1), 6.70-6.85 (1H, m), 718728 | 12900 100 197
210 525 768 || (3H,m), 7.32-7.45 (2H, m), 7.50-7.53 (1H, | 500 177% 143
m), 7.60-7.73 (5H, m), 7.93 (1H, ), 1020 | 1521+ 1201, 1134,
(1H, 5), 10.55 (1H, s), 12.74 (1H, 5) TFA » 933, 835.
salt
1.80-1.92 (1H, m), 2.16:2.28 (1H, m), | 16656, 16115,
2.26 (3H, 5), 2.50-2.67 (2H, m), 3.90 | 1560.2, 1473.4,
212 8.57 468 || (1H, tJ 7.3 Hz), 6.58-6.60 (1H, m), 1201.3
: 7.00-7.70 (8H, m), 8.30 (1H, s), 8.76
(1H, 5), 10.21 (1H, br), 11.92 (1H, br).
1.80-1.80 (1H, m), 2.12-2.25 (1H, m), | 1664.7, 16165,
9.50-2.65 (2H, m), 3.92 (1H, m), 6.56 | 1554.4, 1533.1,
213 8.53 472 || (1H, m), 7.21-7.42 (5H, m), 7.62-7.68 | 14922, 1143.5
(3H, m), 8.35 (1H, s), 9.15 (1H, br),
10.25 (1H. br), 12.06 (1H, br).
T.40 (2H, m), 1.51 (4H, m), 1.80 (10, | 1662, 1545, 1470,
m), 213 (4H, m), 3.50 (2H, s), 3.88 (1H, | 1324, 1032
" 740 s7o || 1, 7.36-7.42 (2H, m), 7.46- 7.54 (3H,

m), 7.58-7.63 (2H, m ), 7.94 (1H, s),
7.96 (2H, 5), 10.27 (1H, s), 10.72 (1H,

s), 12.75 (1H, brs).

-103 -



3.88(IH, m), 7.32(2H, m), 7.32(IH, m) 186 560 8.04 7.41(IH, n), 7.50(2H,
Xi~, 7.60 (2H, m, 7.85(IH M, 7.95(IHs), 9.05(11i, n), 1644, 1528, 1475
8,210H, m. 1020(1H, m, 10.59 11.09(IIL br s), 12.37 12.92 (IH, br s). 1.
10(3H, t), 1.70(1H-m, 2.10 (IH _m, 3.32 (2H br m, 2. 70(2Hcq)y EUB7(|
FL m), 187 510 8.12 7.35(4H, m), 7.32(1H m, 7. 50(2||_ in), 16541 42 14~

7.60 (2H, m, 7.90(1H. s) 795(IHrr), 10.20(1H, s)., 10.60(1H _s),
12.57-12.89 QHCdnipd)|. (SE& ), 1.62( L), 1.74(fH iR 2. 1 (1H,
m, 3.30 (2H, w),m.esc(zdﬁs) 88 524 8.55 3"88(IH, m, |7 35mb, in),
7.41(1H, m, 165ZTI547, T49T | 7. 59( Z¥h (1AJm), 241 OB My R.39Q4H, M) | 3220, 15@(15#5 s), |
10,59(1H, s), 12.58-14.90 (I|R br|s) sssmH.zn 5H4H )732— 10 (43,1119 , 3.[29 (2H,

m, 3.87(lH, , 2i6. 32(1+h2 N , ss7. 4; gg 00 7.58(2H,
n3), 7. 77( 2H, nf 7.91(|H M| 1655% ( 6 ,‘Hrrj, 10. 65-11,]00(1 H,
br s), 12.50 12.96 (1IH br |s). 1 , 2,58(2H, m,

3.89(IH M, 7[{16(TH [in), 7 29(||—|99 Htlgm(ﬂw)zos.aHmmmw 1557,. [65( 2H,

m, 7.77(2H , 4, 1541, 1507, 7 5 %,132-1055-
11.55-12. 27( 1 H, b?%s)fq 1%‘% 1 HYm % %l ’Q’zl- ! 3.89(1H
m, 7.06(1H mf, 7.18(]l H, m), 191 aa4br534 m, 7.61(2H in),
7.78(1 H, 1653, 1558, 1507 m,] 7. 95 hman n))29|19|?|(rh]-l’aBﬂ)H. 1 20, 1608, 60,1 H, br
s). 1.82(IH, nj, 2 12|(IH n),. 3| 2117)386(5 $14733891PBH, | ),
7.20(1H, m, 192 406 7.49527.346(.36H il ‘Cé 735 1013, &9 (" ,

1655, 1600. 1471| 7.93(1|H, S),| 10.20 (1@ 17 .@05 o Bma s). 12.10-13. 10(1 H,
br S). JUL 256| Conpd.| Ml Rt ' R INMR, 1000, Krabi2)rs (iH, brs)
[ 1.80 (1H, m), 2.2 (1H, m), 2.32 (4H, 1662, 1550, 1469,
| m), 2.71 (4H, m), 2.87 (1H, m), 3.51 1324, 1134, 1031.
| (2H, s), 3.75 (0.5H, 1), 3,90 (0.5H, m),
218 580 637 | 7.36-7.43 (2H, m), 7.46-7.52 {5H, m),
7.94-7.97 {3H, m), 10.20 (0.5H, brs),

| 10.29 (0.5H, brs), 10.71 (1H, brs), 12.75

771

37

| (1H, brs).
1.75 (1H, m), 2.08 (1H, m), 2.85(1H, m), | 1657, 1548, 1469,
3.90 (1H, m), 7.33 (2H, m), 7.51 (1H, 1324

| m), 7.53.7.60 (4H, br m), 7.82 (1H, d),
| 7.95(1H, m), 8.15 (1H, d), 8.26(1H, s),
10.27(1H, ¢), 10.90 (1K, brs), 12.74
{1H, br s).
1.75 (1H, m), 2.08 (1H, m), 5.78(3H, &), | 1660, 1545, 1491,
| 2:83(1H, m), 3.89 (1H, m), 7.35 (1H, ), | 1324
7.40(1H, d), 7.50 (1H, m), 7.59 (2H, m),

220 324 | 70 | J68(1H, 1), 7.95(1H, m), 8.15 (1H, d),
8.30(1H, d), 8.61(1H, ), 10.28(1H, s),
| 10.95 (1H, br s), 12.73 (1H, brs).
T4.75 (1H, m), 2.10 (1H, m), 2.48(2H, m),
| 2:81(1H, m), 3.84 (1H, m), 7.31 (1H, d),

7.41(1H, d), 7.50 (1H, m), 7.59 (2H, m),

219 564 8.20

221 360 | 693 | 2'a0(1H, 1), 7.98(1H, m), 8.15 (1H, d), -
| 8.35(1H, d), 8.66(1H, s), 10.25(1H, ),
11.05 (1H, br 8), 12.78 (1H, br s).
(De-MeOH) 1.35 (6H, ), 1.99-2.04 | 1675, 1557, 1496,
(1H, m), 2.30 - 2.39 (1H, m), 2.67 - 2.80 | 1470, 1189, 1132,
(2H, m), 3.00 - 3.07 (1H, m), 3.79 (1H, | 794
2 419 928 11 §) 7.31 (11, d), 7.41 - 7.54 (5H, m),
7.67 -7.73 (2H, m), 7.79 (1H, 5), 8.36
(iH,s)
(Da-MeOH) 2.00 - 2.08 (11, m), 2.35 - | 3226, 1670, 1562,
2.40 (1H, m), 2.72 - 2.82 (2H, m), 3.78 | 1495, 1470, 1321,
- sis | oss || (IF.D, 7.38-7.49 (2H,m), 7.50-7.57 | 1137, 1029, 810

(5H, m), 7.60-7.71 (3H, m), 7.75 -
7.77 (2H, m), 7.91 (1H, d), 8.17 (1H, 8),
8.44 (1H, )

(Ds-MeOH) 2,10 - 2.18 (1H, m), 2.42 - | 8206, 3068, 1665,
2.51 (1H, m), 2.86 - 3.03 (2H, m), 3.82 | 1557, 1501, 1475,
2% 507 9.1 || (1H,1), 7.42 (1H, d), 7.51 - 7.58 (3H, | 1327, 1301, 1184,
m), 7.68 (1H, 8), 7.73-7.74 (2H, m), | 1122,794

8.22 (2H, s), 841 (1H, s) TFA salt
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!

|
2.40 -

(D,-McOH) 2.09 - 2.14 (IH, m, 2.44 (1 H m, 2.85- 2.90 (IH m,
2.95 - 3.01 3242,3083,1675, 193 483 6.49 (IH, n), 1.79 (1H t), 7.38 - 7.40
(IH, n), 1557, 1511, 1465, 7.48 (2H, s), 7M- 7.57 (1 H M, 7.60 -
1194, 1132, 846, 7.65 (IH n), 8.03 (2H d), 8.12 (IH, s), 974~723 Wi.gBW on
s)TFA salt (D4-MeO H-)~2.0~2 - 2.05 (IH, M, 130 - 2.36 " ~;1!n 194 483 1
(1H, M, 2.70 - 2.80 (2H. m . 3.76 (1 H t), 3191.1660, 1542, 6.54 7 38 -
7.54 (4H, M), 7. €empdf| Ms), [8., 1d (1 H, 14@3,1\;[%(2)6 1117, | d), B 46 QH A
880 (I1H S). 9 20Nd | H (ebs)1030( DcMeOH) 1 06 (1H| M (@30 -|2.39
(IH, m, 2.70 -{ 2,82 (7H, m) T 3. 79 (AR3H ), 23260 H10) 081542, 105 483 7.27
7.39 - 7.54 ~C.| Myys 7. B542 &7(2%34(211111),1%5(1&311)7?&122 8. 0%4 8. 20
(1H, s), 8.27 (J|H A 8 ?579 (W GH m)7289@H,1m)911)1 IR, 0- 2 p5 (1 H,
m, 2.50 2.70 (RH—m,!3.85 rHM(lT;me 1ﬂ|71-1uLﬂH bTS)QQRJ g 1669.1,. 1196 508
7.94 11.0 Hz), [5.55 (1H d J 177 242 315730 (1H, |
4,7.37-7.73 (7H, m) 7 7' (2H|s) 15 _.,4 H §§7 1H, .br
12 .12,1203.3. | ~.226' o} g@%(j H, 734 11 757 OM 1190- : (9{1%. .y,
2.20-2.30 (1H, jm, 2,6p- 2.82 (2H, (m,,s),asz(aiﬁ,g,hb,zﬁgll{ Joy. 3 Hz), 4.15 197 511
6.75 (2H, s), 7.00-7.45 (4H |m, 7.5382{8pW.(6H, 1669 - 8,|1547.8, s),
8.00-8.30 (6H, M. 10.27 G H| br),[ 340380182603 & -ABIAL ), GH, br), 12.93 (IH,
br). TFA salt 1] 92-2.04 (I H . 2| 4311, 817 2(Hp), 3671 (38, 60- 2 1l m,
3.78 (IH, t J 7.0 %%), (3 ?;&ilﬁ ),7671—7?!6( 528 h% 18712‘3;26@11 BH, 198
511 6.45 s), 7.74 (3H |br), 7.98 (fit ) g@“ﬂé 9.l6, 1547.8, (6H, n),
9. 11 (2H, d, JF6Hz—8—203+ £ hr)' cm U 25— (+H—bi ) ,
10.82 (1 H, br),|12.82 fH, br). TPA Iﬁ)abEG %%Eﬁs 21 (1 H m, |2.67
(1H1 S)! 273( H, IT), 3.73 (IH, r 72727917(1 HZ§2111 16633.5682H d,
J=8.5Hz), 7.33 {(IH28199 %7# EF.ﬁ.EsI\ m), 74327$15}Kmm60 7’7@5 7). £582, 4ok, 138 | ),
1597, 1573, 1533, (1H, m), 7.70 (1H, d), 7.75 (2, d), 805, 764
7.90 (1H, d), 8.16 (1H, s), 8.42 (1H, s)
D4.M€0H
2.04-2.13 (1H, m), 2.34 - 2.43 (1H, _
m), 2.71 - S5 (2H,m), 3.02-307 | 327,299, 7660,
229 413 8.10 | (1)1{1113)1,?1.;;931)}17,;)5 (71.%{8-)7.85%6(9H, 1312, 1199’ 1134,
il m), 7. ,d), 7. ,8), 8. ’ ? ’
| (1H, 5) D,MeOH 1132,794
2.14-222 (1H, m), 2.41 - 2.51 (1H,
m), 2.85 - 3.02 (2H, m), 3.82 (1H, 1),
230 439 8.12 7.31-7.35 (1H, m), 7.41 2H, t), 7.47 -
-7.57 (4H, m), 7.72 - 7.74 (2H, m),
8.22 (2H, s), 8.40 (1H, s) D;-MecOH
231 423 8.90 - -
| 291800334 st 69, 378 (18, i";"gZ: }ggg: }gg:
| B, 721 (16, ), 7.29 (1H, d), 737 @H, | 1727 1205’ 1330
232 465 8.93 || ), 7.44 (1H, t), 7.60-7.65 (2H, m), 7.84 1265, 1241’ 1204’
1 (1H,d), 8.17 (1H, ), 840 (1H,5),9.36 | "7 " o0 e’
: (1H, ), 10.24 (1H, s), 12.14 (1H, s). ,859, !
3242, 2918, 16535,
2.43 (3H, s), 2.86 (1K, dd), 3.21 (1H, 1596, 1560, 1510,
033 363 750 1| 4d),3.74 (1H, 1), 7.30-7.38 (3H, m), 1473, 1375, 1308,
|1 7.59-7.62 (2H, m), 8.08 (1H, s), 10.21 | 1261, 1181, 1133,
1 (1H, s), 12.54 (1H, s). 1064, 1031, 989,
949, 870, 844.
1.81 (1H, m), 2.15 (1H, m), 2.52 (1H,
234 457 | 8.59 ?;)1'{2'9)9 9?6(31121’ 3)'9'} %11(1,13), 7545 1662, 1609,
. ,m), 7. ,8) 7. , m),
7.75 (1H, 5), 7.91(2H, m), 8.43 (1, 5), | 1o00 1494 1282
10.35(1H, s), 12.77-13.56 (1H, br 5).
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\
1H, s),

7.55-7.76 (SH, bc n), 7.91 ( 8.05 1300, 1142 (2H, d, J=8, 6Hz), 10.20
(1A, ), 10.70 (1H, S) , 12.73 (IH s), 1.78 (IH m, 2.10 (1H m- 3.95
(IR m. 1731 (1H d, J=9,0Hz), 7.37 (IH d, 200 550 8.14 J=9.OHz) 7.49
(IH, m, 7,58 (2H, ), 7.79 1587, 15551324, (2H, n), 7.95 (2H}5rm L 28631 (1
H M. 8.36 1128 (1H s). 10.18(1H s), 10-89-11.19 (IH br sj’ 12 68-12.89
(IH, br s). 1.80 CGH mM, 2.11 (1 H mM, 2.55 (2M_m. 3.81 (IH m.,
5.11-5.97 (2H, |bCompd. 7.1\3@12316{51 7.72 117é d, J:8.3|T|Z AR39 (1| H, d,
J--9.0H) 1598,|153@ 145:(0bs)7 504(1 H : 3H, ), {.75¢aH m
1330, 1125 7. 91 (TH _3), 1020 (TH 159(1}1;[@,7@»(1@.@,@,50(114;1, 737 S) . 12 1 CH,
s). 1.78 (1H, y, 2,10/ (1H, M, 3|65 6%k, ) 372 136, ., I=8. 3hz) , | TAL
(I'H, d, 202 616 8.93 1] J=9. Oz) 7./38 O A 18 (A, my/7.B82H, 8p, 1 d 14
1557, 1473, 1320,| G3H, &) 42%. 417-%21J BT PO, o8 KL, d1191654§16%21 TH ),
12.68-13.01 -102 25 JUL 2006 Co E‘ fﬁlﬂ dqﬁw);g@_'(obs) (ci n7 ) 1.85
(IH, m, 2.07 (IH, m,|2 49-p. 71 ( S)b (Hyl ' "6. 00-7. 89| (2H, br
s), 7.35 (IR dr—3=8-3Hry— 43— ifaop 563569837
J--9,01z), 7.51 (IH m, 7.60 (2H, 2,92 %éﬁﬁi}ﬁm s), 8.02 (IH m,
8.21(1H, m, 8. .29(IH, s) 10. 23 ({Icth ()7,,30(11@11{337401(3141;1),(HL br_s)., 1. 82
(1H, s). 1.78 (|l H236m), | 2408 (1857 nb750@H819 1TH, 6y 798232 |(PR) 187 11%8| 3He)
7.42 (1H d, 204 566 8|29 J-]9. OHA) SI2BE, FBHEZNG9H, 60=(3H, m - 7. 70
1586, 1552, 1474,0 (1H, k), 7.95(1H, rﬂfz), B30 H, 5(),1}924(%}* S),1260, 1162 8.10(I1H, 1),
10, 23(1H, s), 10,78-11101 (+H br ’” 1.00.2.04 (4 H_ ),
2.20-2.31 (IH |m, 2.6D 2.82|(2H, 992( 2 %{*1‘3)1\;637'? Hz), 4.35
1669. 1, 1550. 1 ( '
: : (1H, m), 736(4H m, 757 Q8 | o6 1501 1403
237 415 | 521 |7.55QH, m), 7.66(3K, brs), 7.99(2H, - 1591, 143,
d, J=8.1Hz), 8.08(2H. d, J=8 2Hz),
8.45 (1H, ), 10.20 (11, 5), 13.33 (1H,
§). TFA salt
2.05-2.11 (16, m), 232 - 242 (1,
m), 2.47 (3H, 5), 2.68 - 2.80 (CH,m), | 5 | cos 1sg
3.78 (1H, ), 7.24-7.31 (2H, m), 7.36 » 1663, 1588,
238 ¥ e m, 747 T3 i, | 0 L0 DL
7.69 (1H, d), 7.73 (1H, s), 8.35 (1H, 5) ;
D4—MGOH
2.02-2.11 (16, m), 2.35 - 241 (IF,
m), 2.67-2.82 2H, m), 3.79 (1H, 1), | 3227, 1665, 1547,
239 455 | 826 |7.27-739 4H,m), 7.48- 755 (4H, | 1501, 1265, 1219,
m), 7.83 (1H, s), 7.96 (LH, d), 8.38 1163, 805
(1H, s) Dy-MeOH
2.03-2.11 (16, m), 2.33 - 242 (1,
m), 2.69-2.84 QH, m), 379 (HL D, | 302 1660, 1588
7.14-7.18 (1H, m), 7.28 - 7.31 (1H, » 1660, 1588,
240 B T | m), 738 R, 1), 747-757 GH,m), | 1o 1L 1965,
| 7.6 (1H, d), 7.7 (1H, ), 8.40 (1H, s) » 1194,
‘ D4-MEOH
12.15- 222 (1H, m), 242 - 2.51 (11,
| m),. 2.85 - 3.01 (2H, m), 3.82 (1H, 1),
241 405 | 776 | 731-735 (IH,m), 7.39- 7.55 BH, | S 1952 1985,
| o), 7.87 (1K, d), 7.93 (1H, 5), 8.37 1143,
| (18, 5) D-McOH, TFA salt
3381, 1644, 1597,
2.84 (1H, dd), 3.22 (1H, dd), 3.75 (1H, gﬂ igg‘;" i;gﬁ
242 315 | 630 || 1),7.37:7.47 (6H,m), 7.99 (1H, ), 8.13 | 135 150 1o
(1H, s), 10.19 (1H, s), 12.97 (1H, 5). b, 596 380,
860, 823,
3280, 2926, 1670,
2.93 (1H, dd), 3.27 (1, dd), 381 (1B, | 107 160 10
243 349 | 7.15 || 9735740 GH m), 747 (1H,d), 1290, 1236, 1202,
151 7617.64 (2, m), 800 (1H, ), 8.12 | 1129’ 1070’ 1007’
| (H,5), 1024 (1H, 5), 1299 (1H, 5) o 878 855,
| 838, 819.
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206 506 7.63 (1 H s), 7.36-7.74 (9H, n), 7 - 96 (IHs) 8.08 (1H, d, J 7.64
Hz), 8.16 (1H, s): 1L3 .0,1202.4, (IH br), 10.88 (IH br), 12.81 (1H, br).
1133.3 TFA salt (D4~MeOH) 2.02 - 2.07 (1H, m), 2.33 - 2,40 3247, 2950, 1655,
206 511 7.08 (IH, n), 2.72 - 2.87'(2H n), 2.87 (3H, s). 1598, 1387|0148,
3.81 (1H, t), 6.67 (2H, d), 7.39 - 7.53 (4H, 1322,1271,1184, m), 7.65 (IH,
s), 7.87 (2H 801 (1H s) 1132 825 753 (Drl\/h(]:h 129 (3H_t) 103 -
2.10 (1H, 3263, 2@‘83?4-663\’[+1WD,R§.37 - 2.43?%@[}1 2 78 - 2.98 (2H,| 1603
1527, 1475, 207 |52%No7, 45 (ohs) B, 23 (2H. q) / 68 (¢eH) d)|
1327' 1265, 1184,{ 7.38 | 7.54] (4H, |&pz- 2212@m,¢n1|a335343(m86 (2H,
1132,:825,794,769 i d), 8.0R (IH, 279 2:85 (24, 199 379 (4HL, thy) 32321t711 1@0,15 (1H,
n, 3217 1639, 152344 3| 9@2o( | H,742) , fﬂg- a ?ﬂg H}“Sﬁ » 7. 58
1465: 1347,1322,) 7.51 } 7.62| (4H, ) 'H;E ETl "
1296, 1127, 876, | s), 8.49 (1H t), Qg?gg Mggig , 81() 10, 94
(I'H, s) 1.90-2. /03 (1T, 20-273 Tx 2'851290’-(?? 0 (LI‘I n), 2. /4 (3H,
s), 3.77 (1H t|), 3252|3047, [L671, 3298 Sli 337(219&63){32) 8( 15-7. 28
(3H, n), 7.35- |16Q4s 150473547D, 6.767 | 458 (1B, 698 (.05 OR3A.755 (|1 ? ‘7’76 6p-7. 75
1431, 1326, 1201, (5H, {1, 7.P3 (1H(2Hs ), 809DAH, §,10.84 (18)bp), 10. 3874 0B1, 839,
(1H, s), 12.74(1 H <) TEA galt 1138 @BMn.t), 1.90-2. 05 (11 1. .
2.14-2.32 (IH| m), 2.b5-2.8D (2H 2&1 2@@1 2H1 9 (18236, 3035 1671,| 3.76
(1H, t), 6.70-8.85 (1H m), 7.18-' 14 41Ht)21 3H m,
7.32-7.45 (2H, |m 2467. 5D- 7B3| (349, 477 ﬁé % M,
7.93 (1 H S), {10.20 1p31, 953,835 (IHsg) i I%% 4 H, s)
TFA salt 1.80-41.92 (1| H m 2,15 THRsalt 1 1611 2. 2.P6 (3H
s), 2.50-2.67 (2H,_m,| 3.90 [[660. 1, 1473.4 oy 468 (B2F 2551656, B Hz) ,
6.58-6.60 (1 H| m), 12p1.3 J.00- [ 2BO(1ESH), 3BB)IH, @),307 (BH,| 1997, 188,7607( | | LsLI
21 M br). 11.92 GR br). a4 717 || h7.35-7.40 (2H, m), 746 (1H, d), 1473, 1338, 1311,
7.60-7.63 (2H, m), 8.00 (1H, s), 8.12 1236, 1200, 1133,
(1H, s), 10.23 (1H, s), 12.98 (1H, s). 1077, 1031, 945,
877.
208-2.15(1H, m), 2.37-2.42 (1H,
m), 2.74- 290 (2H, m), 3.80 (1H, t),
" sa | 590 || 729732 (H, m), 739 (2H, ), 7.47 - | 3283 1644 ool
7.54 (4H, m), 7.63 (1H, 1), 7.92 (1H, 120& 1137', 799’
d), 8.17 (1H, d), 8.34 (1H, s), 8.45 ’ !
(1H, s) D.-MeQOH
1.99 (1H, m), 2.29 (1H, m), 2.65 (3H,
8}, 2.69(1H, m), 2.80 (1H, m), 3.60
(1H, m), 7.29(1H, m), 7.21-7.43(4H, br
249 385 | 749 |5 7_5)5(2H’§n)’ 7-6)9(2H,brs)f 1671, 1606, 1202
8.05(2H, m),8.11(2H, m), 8.53(1H, s),
10.28 {1H, s), 13.41(1H, br s).
250 413 6.87 - -
1.98 - 2.06 (1H, m), 2.31 - 2.39 (1H,
m), 2.47 3H, s), 2.67 - 2.83 (2H, m), ﬁ;g' (o 1368,
251 453 8.64 1| 3.78 (1H, t), 7.25(1H, d), 7.39 - 7.42 1199,1178’1127’
(2H, m), 7.49 - 7.54 (3H, m), 7.67 - o ’
7.73 (3H, m), 8.35 (1H, s) D,MeOH
2.01 - 2.15 (1H, m), 2.31 - 2.40 (1H,
m), 2.59 - 2.83 (2H, m), 3.78 (1H, t), ﬁgz }222' }Zgg
252 457 8.55 || 7.16 (1H, d), 741 (1H, d), 748 - .57 | 137°"1 127 1040,
(4H, m), 7.65 - 7.67 (2H, m), 7.77 (1H, et
d), 8.41 (1H,s) D,-MeOH
2.11-2.18 (1H, m), 2.45 - 2.51 (1H,
m), 2.82- 3.03 2H, m), 3.81 (1H,1), | 3227, 1680, 1491,
253 475 9.04 || 7.41-745 (2H, m), 7.50 - 7.58 (4H, 1465, 1194, 1137,
m), 7.67 (1H, s), 7.87 (1H, d), 7.94 846, 805
(1H, s), 8.39 (1H,s) D,~-MeOH
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_ 0~ 1 .80-1.90 (1 H M, 2.12-2.25 (1 H ), 1664.7,1616.5, 2.50-2.65
(2H, n), 3.92 (1 H n), 6.56 1554.4,1533.1, 213 8.53 472 (1 H, n),
7,21-7.42 (5H, n), 7.62-7.68 14922,1143.6 (3H, n), 8.35 (1H, s), 9.15 (1H,
br), 10.25 (1 H, br), 12.06 (1 H, br). 1.40 (2H, m), 1.51 (4H, p§. JUL.J86 (1
H ' 1662, 1W 1470. n), 2.13 (4H, ), 3.50 (2H, s), 3.88 (1 H 1324, 1032
7.49 579 t), 7.36-7.42 (2H, Fn), 7.46- 7.54 (3H, 1), 7.58-7.63 (2H m),
7.94 (1 H, s). donQ&L(ZM+f), To 7 (T H 10 72 (I H[ S)IrIZ. 79 (1 H.
brs). -103 29 JULNeCOMPEoHd | | (obs) RENMRMR (cin7] 1. (&1()1 Hl .
2.11 (1 H m, 2739 \ H—3227, 16 1_9512_01 th 293.943 L H:Irfg) n'),
7.36- 1437, 111\3 215 7.[22 581 7 42 ﬁadjhgg,giﬂ oy Afeits b 5H| 3 2 7 99
(3H, m, 10.20 ’2_?4 br g J19.89) Aty (187 ,7.40 105 @R, )L 45%1? 1984 75 (1
H brs). 0.99 ), Y173 (61? H| 7.69-7.5822H) @), (772 3H, beks), 8.206 ’} 71, 3.30
(2H s), 3.76 650, @ 3.69 (O 5HIHIA1930383), 1D8KIH, 216/ 5 84 8311
7.25-7.61 (7H, |m, 7 92-7 99 (3H WFAsalmq 811 1020 (1 H 1 (1 H
brs), 12.75 (1 H, brs). 1.78 (1 H Hs 31513 71(1fllim)fﬁ4S- %16( 2%1564
2981, 1668, 1540, g} .78) (0l 57:35 ZH ) t)’ 774 31 1054,
217 562 6.95 (2H “¥), 16.92 (L 'A “g’ 1 22 7.43
(2H, n), 7.49-1.61 (5H, m), [7.81 Y ,salt 5. 8 (1 H,
brr), 10.79 (1A bra), 1I2. 75 (1 H, orS) 180 (1 H, m, 429042505,(1& m, 2.32
(4H, 1662, 15501469, M, 2.771 (4H, m), 2.87 (1 H rn), 3.E&}23824471134, 1031.
(2H, s), 3.75 (0.6H, t)), 3,90 (0.6H n), 218 580 6,37 7. B6H 4326@H, | m) .
7.46-7.52 (5H, |m), 7.[94-7.97 (3H|289-205008), g2 5242 BHs) | 285 (ZBmL,0. [5H,
br S) . 10.71 (1 H br S) . 12.75 m), 2.70- 2,85 (2H, m), 3.79 (1H, 1), 3.79 (1H, t), 7.34
256 53 ' 911 | 734 (1H,d), 7.42 (1H, d), 749 -7.57 | (1H, d), 7.42 (1H,
(3H, m), 7.61 - 7.68 (25, m), 7.83 (1H, | d), 7.49-7.57
5), 7.96 (1H, d), 8.40 (1H,s) D;MeOH | (3H, m), 7.61 -
7.68 (2H, m), 7.83
(1H, 5), 7.96 (1H,
d), 8.40 (1H,5)
7.87-2.91 (14, m), 3.17-3.22 (1H, m),
4.06-4.10 (1H, m), 7.19-7.23 (1M, m), | 1664.0, 1507.9,
257 333 | 613 ) 739,952 (4, ), 8.01 (1H, 5), 8.14 14577
(1H, 5), 10.35 (1H, br), 12.98 (1H, br).
2.85:2.88 (1, m), 3.13-8.19 (1H, m),
4.00-4.03 (1H, m), 7.27-7.29 (1H, m), 1738.7, 1365.7,
258 333 | 624 | 7'39.7.50 {4H. 8), 8.00 (1H, ), B.14 1216.9
(1H, 5), 10.34 (1H, br), 12.98 (1H, br).
2.03-2.11 (1M, m), 2.92 - 2.41 (1H,
m), 267~ 2,81 (2H, m), 378 (1H, 1, | 3202 2990, 2228,
259 396 | 667 | 7.28-7.31 (1H,m) 7.38 (2H,1), 7.46- | 1000 158 155D
7.49 (3H, m), 7.55 (1H, d), 7.87 (2H, d), 1L 194,
8.15 (2H, d), 8.40 (1H,5) Da-MeOH '
2.16-2.95 (1H, m), 2.42 - 2.51 (1H,
m), 2.80- 2,03 (2H, m), 3.84 (1H,1), | 3042, 2945, 1670,
260 400 | 526 || 4.25(2H,s),7.30-7.56 (8H,m), 7.38 | 1496,1199, 1132,
(1H, 1), 7.99 ~8.02 (2H, m), 8.45 (1H, 5) 820, 794
D4-MeOH, TFA salt
2.16- 2.24 (M, m), 2.48 - 2.62 (1A,
m), 2.83- 291 (1H, m), 2.96-3.02 | 2511 2063 1665
1H, m), 3.83 (1H, 1), 7.32 - 7.35 (H, + 3063, 1665,
261 439 | 533 gn), & (2H, 5), s (3H,(m). 1491, 249 3192
7.56 (1H, d), 8.17 -8.21 (4H, m), 8.49 ’
(1H, s) Ds-MeQH, TFA salt
262 414 | 545 5 :
5.12-2.22 (1M, m), 242 - 2.51 (IF,
m), 2.84 - 2.?2 (1K, m) 295 ;9(,.1?_:? 0, T 1
(1H, m), 3.84 (1H, 1), 7.30 - 7.34 (1H, » 1495, 1380,
263 415 ) 436 || 0y s (2H, 1), T (aH,m), | 1315 1262 175,
7.98 (2H, d), 8.14 (2H, d), 840 (1H,5) | "gpm por®n oS
Ds-MeOH OO0 B
7.88-1.90 (11, m), 2.32-2.35 ? A, mg,
2.62-264 (1H, m), 2.70-2.72 (1H, m), | 500 1as5 1553
2.90-2.94 (2H, m), 4.13-4.17 (1H, m), 1520, 1O
264 443 1 337 || 7.28.7.27 (1H, m;, 732751 @H,m), | 1495 1400, 1319,
7.78-7.83 (3H, m), 8.33 (1H, s), 11.01
(1H, brs), 18.10 (1H, vbrs).
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(I H brs).
3.90 (1 H m,
br m,
H s),
2.78(SH, s),
1324 220 524 7
t), 7.95(1 H
s), 10.95 (1
2.48(2H, m,

7.41 (1 H d),
(1 H d, 8.3
12.78 (1 H, br
H m, 2.30 -
(2H m,

(5H m, 7.67

- 2.05 (1 H, rrj,

(2H, ™, 3.78

7.57 1137, 1029,

(1 H d), 8.17

3. 00 -

1.75 (1 H ),

7.33 (2H,

7.82 (1 H d),
10.90 (1 H, br s),
1660, 1 M 1491,

09 7.4

(

12. 74 (|

H

2.08 (i H m,

n,
7. 95(|

7.51 (1 H, 1324 219 564 8.20 ny,
8. 26( |
1.75 (1 H m,

m,
7.59 (2H, m

H,

2. 83(|

2.85(1 H m,
m, 8 15 (1 H, d),
H br s).

H! rr)!
7.50 (1 H_m

3.89 (1 H,

s),

OBy

H!
2. (
7.35 (
7

1

1657, 1546, 1469,
7.63-7.60 (4H,

10. 27(|

UL et m ,

Hd)

MConghdL 5
H, Do s),

M+,
(ab3) 1

8 . 30(l1 , 861(
Hbra) (1 H m

1H£R

’blH

- T

|
28(

7. 81 (1

1
')(l 96% (C
s). (D4

H

m,

6¢M 1

3d%*’1
3.8

7 5

1.35

(.88 (Hy, mDT’)?J5 B 2(50(&‘!‘11 d

gm 63@{74 (¢H, ms
%ﬁ 3) 12. 59&5%%532)'

2 21 560
71688 (16s9H,

11673, 1ado, ¥436 b
1575, 1557, 149

739 (1

71273
2.35

3,07 (

- 3224,

2.0/}

3 08 2&@(1@417502 BT8O, (H3Z,
. o), B2+ 770,

§2‘< 7%572?

1(1H &1)
(L

| 3397,

1%?10

3837“*39!!’)
%& 7|9 H

222 479 9.

3@%5?5 4

1495, 14
810
(1 H,

0, 1371,
(5H, m,
s),

o7
7.60 -
44 (1 H,

Q 38 -

771 3H m,

749(2H, m,
g 7.75 7.77 (2H rr),
S)J(Q[Mlﬁﬂ}i) 2.10 - 2.18 (1 H,

7.91
, 2.42 -
1475

320533000 19600) 2§ e ool ol gy %@ﬁ%@%@%ﬁf’%m ",

7.68 (1 H Qjmilattdthose aesapﬂbeﬁziﬁﬁx
TFA salt 104 JUL .

H NVR

and includes HPLC, LC/MS (obs?rved), IR, and "H NMR data.

[00171]
obtained at 400 MHz in deuterate

be consistent with structure. Con

listed in Table 1.

Table 7. Characterization data for Selected Compounds of Formula I

these compound1.'s) is summarized in Table 7 below

'H NMR data is surmﬁarized in Table 7 below whereiﬁ 'H NMR data was
d DMSO, unless otherwise indicated, and was found to

Compd | M+1 1 IR
No | (obs) | HNMR (em™).
179-1.83 (1H, m), 2.12-2.24 (1H, m), 2.95- g;g";‘gg's
3,08 GH, m), 3.64 (1H, t, 1= 7.4Hz), 3.71 | 2057 220
1000 489 | 7.68 | (3H,5)3.76 (3H, ), 500 (2H, 5), 6.80-7.49 | 1150 10>
(9HL, m), 7.99 (1H, ), 8.10 (1H, ), .98 Py
{1H, s), 12.90 (1H, s5). 1012’ !
0:72-089 (3, m), 1.30-1.50 (21, m),
182-2.30 (3H, m), 2.90-3.09 (2H, m), 3.32-
1001 305 | 693 | 3652H, m), 3.74 (3H, 5), 6.85-6.95 (2H, ;
' n‘p, 7.20-7.50 (4H, m), 7.58-8.12 (3H, m),
10.00 (1H, 9, 1290 (1E. 9).
1.69-1.81 (1H, m), 2.07-2.19 (1H, m), 2.45- 111;6(5%%‘5‘135
2.59 (2H, m), 3.67-3.80 (TH, m), 682-6.96 | oor" 120"
1002 355 | 480 | (2H,m), 7.01-7.05 (1H, m), 7.46-7.49 @H, | 123" 1260,
m), 7.99 (1H, 5), 8.10 (1K, 5), 10.00 (1K, 8), | 1537 1141
12.90 (1H, brs). oL 1A,
1.50-2.30 (@M, m), 3.50-3.70 (LH, m), 3.71- | IR (Sokid):
375 (34, m), 4.18-4.32 (2H, m), 6.86-6.93 | 1651, 1546,
1003 443 | 755 | (QE m),7.10-749 (8H, m), 7.95-8.02 (1H, | 1508, 1455,
m), 8.08-8.14 (1H, m), 8.23-8.50 (1H, m), | 1246, 1174,
4.78-10,05 (18, m), 12,92 (1H, brs). 1026.

- 109 -

a%hplesln 22018489 afid B tHedddnerd) synthedd S¢Hentds s)
e charac@lzauon Aata pr

ipound numbers correspond to the compound numbers



|
No (obs) (CW7 1.7-1.8(1H m), 2.1-2.2(iH m, 2.9 225 365 13.7 3.4(2H, m,
3.9-4.0(1fl, m, 7.3- 1644.2 7.7(5H m, 7. 9-8.2(2H, m, 10.1 10.4(1H, bi
s), 12.7-13.3(1H br s) 2.06-2.12 (1H, m, 2.35-2.50 (I1-L r‘r), 2.79 (61-L
s), 2.92-3.06 (2H, m), 3.76 (IH t J7.5 Hz), 7.36-7.49 (3H, WL 7
1670.9,1199.7, 226 391 7,54 11 7./66-7.70 (2H, m), 8.01 (IH, S) 23 Wy U, 4
(IH, s), 9.52 (IH,_br), 10.26 (IH| br), 13.02 (IH_br). 3.47-3.51 (IH m,

7.2 HZ)IHH{ 6-7.51 (3H 1 1aRL. 4, 1200. 1,

227 377 8.75 1), Né. 6/7-@bsh7| ( ., 8.03 ( , 8.09 (IH 2w 39 (1H,

i
br), 10.43 (IH ITI3Z2[ 3 Dbr 13,1050 bT1HDh) 2. 16178 (8L, 3450 LR (Shid)t 0 (1H, m,
2.32 - 2.41 (IH, m} 2.66}- 2.88

3.85-3.93 (1| {iCompd | M29 1%t J

8156 B, m)yp.63-8Be9q B, 4, 7213H, 11635, 16277. 31 (1H,
d), 7.35 - 7.4210@H, | 3221, 1669 1598690 (2R8I AUS8B)AB112H, d,7. AB03, 176556 (6H, M),
7.60 - 7.64 1562, 149p, 1312] (| H,=1AyH2)77.380.4p ©H, mK].99 (FELES msu 16, 805, 764
7.90 (1H, d), l8.16(1H s)| 8 42 SlﬂQHﬂ.\lom HI;SA_IR iLsp oulll2o 13 (IH ),

2.34 - 2.43 (1H, m,[2.71] 2.8q] igﬁm;e? s‘}f;@’ % géd? 11660,
7.1 7.38-

ot

1598, 1557, 1491, 108, 20 443 B. 48 ( (oH, m,
7.71 (1H, d), |7.79 (JH, s)| 836 @oo](ﬂl—BA),mz:l(iu-Ba),Q'm 80(0.17356,72$) D4- MbOH
2.14 - 2.22 (IH—m12. 41 2. 51 (H 95rﬁH, sm@ﬁ\ﬁH b!s)m ( 3.82 (1|-|
t), 230 439 $.12 7.81 - 7/35 (I “‘?% ;%%;1 ) 374347 1"'7 g%ﬁm
7.72 - 7.74 (PHao) .| %s22| (24 ),,378613921 0 dd) .
3.78 (I H 3267, 1649, 1613, 2H br hump), 8.04 (1H s) 1010(1H s)
12,57 (1H, br s)
168-1.80 (1H, m), 2.04-2.16 (1H, m), 2.45 | 1673, 1492,
(3H, 5), 2.65-2.62 (2H, m), 3.85 (3H, ), 1247, 1201,
1007 339 | 554 | 415-4.20 (1H, m), 6.95 (1H, ), 7.00 (1H, d), | 1135, 752, 672
7120-7.25 (1H, m), 7.35-7.48 (3H, m), 8.08
(1H, 5), 9.91 (1H, 5), 12.48 (1H,br )
178 (3H, 5), 1.80-1.80 (1, m), 2.182.26 | 3279, 1645,
(1H, m), 2.40 (3H, 5), 2.97-3.05 (2H,m), 1553, 1513,
1008 w51 | eao | BESBT7(1H,m), 7.29 (1H,1), 7.847.40 | 1490, 1449,
40 | (AH, m), 7.40-7.45 (2H, m), 7.86 (1H, brt), | 1367, 1310,
B.05 (1H, 5), 10.01 (1H, s), 1251 (1H, brs) | 995, 803, 773,
741, 696
100,12 (1F, m), 2.21-2.41 (3H, m), 3.51 | IR (Soliay: 1722,
(8H, 5), 3.69-3.76 (1H, m), 7.22.750 (6H, | 1651, 1598,
1009 338 | 729 | m),B.00(1H,5), 8,08 (1H, ), 9.81 (1H, ), | 1555, 1508,
12.90 (1H, brs). 1450, 1255,
| 1155, 945,
1.66:2.12 (1H, m), 2.24-2.41 (3H, m), 3.66-
3.83 (1H, m), 5.05-5.13 (2H, m), 7.21-7.48
1010 414 | 865 | (6 m), 7.90 (1H, s), 8.11 (1H, a), 10.09
(th, 8), 12.91 (1H, 5).
| 3280, 1703,
1655, 1593,
1011 324 | 495 tony 150
1236,
IR (Solid):
1.90-2.12 (1H, m), 2.21-2.41 (3H, w), 3.51 | 1722, 1651,
o2 s | 720 | @) 369376 (1N, m),7.22-7.50 (6H, | 1598, 1555,
2| 1), 8.00 (1H, 5), 8.09 (1H, 5), 9.81 (1H, ), | 1508, 1450,
12.90 (18, brs). 1255, 1155,
| 943.

CDClg) 1.95-2.08 (1H, m), 2.45-2.61 (4H,
), 3.23-3.46 (2H, m), 3.58-3.65 (1H, m),
1013 473 8.22 :3 84 (3H, s), 4.99-5.19 (3H, m), 6.81-7.02 -

3H, m), 7.21-7.42 (7H, m), 7.92 (1H, s),
.08 (1H, s), 9.78 (iH, brs)
1.69-1.84 (1H, m), 2.06-2.21 (1H, m}, 2.44-
2,58 (2H, m), 3.75 (3H, s), 3.78-3.83 (1H,
), 6.78-6.84 (1H, m), 6.95-7.01 (2H, m),
7.21-7.27 (1H, m), 7.35-7.41 (1H, m), 7.41-
7.47 (1H, m), 7.99 (1H, brs), 8.11 (1H, brs),
10.08 (1H, s), 12.96 (1H, brs).

1014 325 5.34

- 110 -



I

|
7.37 (2H, 1564, 1538, 1493,

2.91 (1H, dd), 3.24 (IH d), t), 7.21 (IH d),
7.29 (IH, 1474,1405, 1330, 232 465 8.93t), 7.44 (1 H, t), 7,60-7.65 (2H,
n, 7.84 1265,1241,1204, (IH, d), 8.17 (1H s), 8.40 (1H s), 9.36
1134, 1031, 877, (IH s), 10.24 (1H, s), 12.14 (1H, s). 859 3243, pa1B8lfie5s5,
2.43 (3H, s), 2.96 (1H, dd) 3 21 (I H 1596, 1560, 1510, 233 363 7.50 dd),
3,74 (I H, t), Z.30-7 ’28( ’L47’2 1375 1308, . 7.59:-7 GZJ?H . 8.08
(1H, s), 10.2pCompd | Msh 1%’33 (W s), 1% (1H, s). 1064111031 99, 1
949, 870, 8". | 1.8 (|I febsin|. (1H m. iggﬂ(m m. 2. 99(oth n), 3.91
(IH, in), 7.45 1662,] 1609, 234 zyssrm(ﬁﬂm(apaz (mme@qzmes 5937 69 (I1H m,
1560, 1494, 128p 7.7 (IH, |s), 7 42 9(2'%_ ~°1t|9)- s),
12.77-13. 6 ([LHIOWr |s)3%9- 10558 7444 |\u obs)
(cDfl) 11.79 (11-L{m, 2.[18 (I HgzH ﬁ()m(.h O(TF)E)QSS 72(1H,
in), 3.89 (3H_s), 718 (111, 21‘H7S)2§(2 H 1654_161 L491359 429
7.32 17.40 (2lL ), {7.55(1-L m} 1 8(2H, d,
1=8.2+2), 8,45 (1EIl 5, 10.24 ﬁ;g?zg? (2R 2’3, ﬁi’i E})44 1.[79 (IH,
M, 2.18 (IH | m%%2. |51 (121,55 M {1292 1Hd) 8-7.28 026, 816, 73@4236 (1H,
m, 7.30(21~ M), 7.40 (K-~ m), 1660 QQQS(IHMQ%(1H4)4718(B-TZ 77356674H ), 7.74
(2H , d, J= 7--9%4z)}-} 13201781 99U A~ d_J= 7. 4Hz),
8.53(1H, s), 10.24(I|H, s),| 12.7 23 249 10111, in),| 2. 26
(1H, m, 2.63[ (1H, |M, 2.[78(11f = Bhocs: P? ) 722 (1H m,|7.36(4H
m, 7.57 (2H,} sf%7237 #i5 |5.524 77.25512273(111,31) 3‘5!/21@ 1§)H7.41br s), 7. 99(pH,
1667, 1591, 1493, 7.47 (1H, m), 7.99 (1H, brs), 8.11 (1H, brs),
10.08 (iH, s), 12.96 (1H, bxs).
1.68-1.80 (1H, m), 2.06-2.20 (1H, m), 2.41 IR (Solid):
(3H 8), 2.42-2.59 (2H, m), 3.75 (3H, s), 1651, 1593,
3.78-3.83 (1H, m), 6.75-6.83 (1H, m), 6.91- | 1555, 1508,
1018 339 936 7%2(2H m), 7.19-7.28 (1, m)7.31-7.43. | 1484, 1303,
(ZH, m), 8.09 (1H, m), 10.10 (1H, s), 12.53 1260, 1146,
(1H, 5). 1045.
1.36 (3H, 1), 1.78-1.92 (1H, m), 2.08-2.20 3280, 1686,
(1H, m), 2.43 (3H, ), 2.91-3.11 (2H,m), 4.06 | 1648, 1601,
g_g c;) 75 05? (2|-F|) (ngs 3?702 (2ﬁ m), 7.20 | 1484, 1474,
H, t), 7.25-7.4. , m), 8.09 (1H, s), 9.85 | 1453, 1296,
1019 487 36 | (i o m (1H, 5) 100 1520
: 1079, 1051,
| 1009, 771, 750,
694
189-2 08 {2H, m), 2.25-2.46 (5H, 4.86-
1020 461 822 | 503 (3H, m), 7.10-7.51 (11H(m)£7n)968 -
1.78-1.93 (1H, m), 2.11-2.25 (1H, m), 2.42
(3H, 5), 2.92-3.12 (2H, m), 4.05 (1H, brt, J
1021 81| 88 6.3Hs), 4.99 (2H, 5), 7.11-7.59 (12H, m), -
8.(09 {1H, s), 10.13 (1H, s), 12.55 (14, s).
1.70-1.86 (1H, m), 2.06-2.20 (1H, m), 2.42
(3H, s), 2.42-2.65 (2H, m), 4.01-4.18 (1H,
1022 3211 334 |y, 7.10-7.64 (5H,(m),8.09 (1H, ), 10.18 -
(1H, s}, 12.51 (1H, brs).
2.06 (1H, m), 2.35 (1H, m), 2.67 (1H, m),
2.77 (1H, m), 3.82 (8H, s), 3.98 (1H, 1), 7.10
1023 401 67 1 oH, é), e (7H, nsq)) 7.81 ((2H, 3), 8.13 -
(SH, 8), 8.50 (1H, s), 10.60 {1H, s) HCl salt
1.89-2.08 (2H, m), 2.25-2.46 (5H, m), 4.86-
1024 461 | 822 | 503 (3|, m), 7.10-7.51 (11H, m), 7.96-8 -
1.75-1.87 (1H, m), 2.10-2.25 (1H, m), 2.44 1658, 1586,
(3H, s), 2.57-2.70 (2H, m), 3.79 (3H, s), 3.81 | 1550, 1510,
(3H, s), 4.10-4.19 (1H, m), 5.20 (2H, br 1478, 1431,
1025 369 sg5 | hump), 6.92:7.02 (1H, m), 7.00-7.09 (2H, 1307, 1278,
‘ m), 7.30-7.40 (2H, m), 8.08 (1H,s), 10.00 1234, 1202,
(1H, s), 12.50 (1H, br 5) 1172, 1086,
1001, 801, 769,
751

-111-



1

d, J4.1147), 8.08(2H,dJ=8.2Hz), 1325 8.45 (1H, s), 10.20 (111, s), 13.33 (I H,
s). TPA salt 2.05 - 2.11 (IH n), 2.T2 - 2.42 (1H M, 2.47 (311, s), 2.68
- 2.80 (2H, m, 3267,1665,1588, 3.78 (111, O, 7.24 - 7.31 (2H, ni), g 36
238 385 7.46 1562 1491, 1312, 7.42 PH, in)., 7.47 - 7.53 (4H, m 75;0z3%g0
7.69 (1H, d), 7.73 (1H, s), 8.35 (1H, s) D4A-MCOH 2.02 - 2.11 OFT, m, 2.35
- 2.41 (111, , 2.67 - 2.82 (2H, m . 3.79 (1H._t). 3227, 1665, 1547 239 455
8.26 7.27- 7. 3T dodgdl | YL+17] 48, - 17.555 (4H, 1 265, 1219, | m IR7.83|(111,
s), 7.96 (IH, d)No8.bapn@63,§%5 1(11L 9) B G 2 05 2 Yamfill] m,
2.33 - 2.42 (ITT —m - 2. o(@HuHrﬁ),z{ﬁzﬁﬁ(mlelE) B8 1564660, 1588,
240 389 7.27 1. 11-4;)5657 1SH( 1|—|, . 282 552}7_?53"1" ).’l_ﬂjl,15 ‘!’r.%ﬁﬁﬂ"ml4§ %11&7%@11?‘)6 /,0, 7.38
(2H, t), 7.47|-.%¥%57| (538 ) 327 9&? 9 )
1306, 1194, 861 | Dr MeOH 2. 15|~ 2.2 3(’; e iy W dorfi.h bt % (1 . 21)85 -
3.01 (21-1, m, 3 BZ{(rAr 1), 3 4@3 -bph) géﬁ@ﬂ,m)é%iﬁﬂlub) 7. le- 7 u5 (1H,
m, 7.39 - 7 - 55 (8H 1214, 1143, 7 9u+ 290718 ), 1281 TH, my) | 203 (1H, ), 8.37
(111, s) 1)4~Ned®, TFAW%aJt7@29 77m;g§§¢33m h42 "2.84|(111,
dd), 3.22 (L1H| dd), 3.75 (1H 134 CJo% 349 Pl 30 t), 7.37-7.47
(6H, m, 7.99 [(II1T75] 8131093 1FIH)LQBSW,HT£2.6$11H,“L}). J.T(J.H, S), |12. 97
(1~ S).' 944, 895, 880, 8605232 4250, 20211 Y0787 50 1507 1560, 1507, | 2.93
(IH_dd), 3.27 ('H _gd). 3[8l (1) 18984, 6%1@Bf®852Q%3)349 7.15 t),
7.35-7.40 (2H,—m—F4+—Hi—d)r ﬁﬁﬁ’fstﬁ’&f)zdg%(m AT
4120 (4H, m), 7.21-7.30 (2H, m), 7.41-
1020 ) 7y | 751(@H, m), 7.647.75 (4H, m), 7.88 (1H,
72| ), 8.13 (1H, m), 8.27 (1H, m), 8.73 (1H, 8),
9/55 (1H, s), 10.50 (1H, s), 12.50 (1H, 8)
TFA salt
1/99-2.00 (2H, m), 2.62-2.67 (2H, m), 3.71-
3,78 (4H, m), 6.95-6.99 (2H, m), 7.26-7.31
1030 ; 582 | (4H, m), 7.68-7.83 (3H, m), 8.28-8.33 (2H, -
m), 9.01 (1H, s), 10.05 (1H, ), 12.02 (1H, s)
TFA salt
2126-2.32 (2H, m), 2.67-2.78 (2H, m), 3.69-
3,78 (4H, m), 6.87-6.99 (3H, m), 7.20-7.46
1031 - 7.19 | (4H, m), 7.70 (1H, m), 7.83 (1H, d), 8.14
(1H, m), 8.33 (1H, m), 9.35 (1H, 5), 10.09
(1H, 5), 1216 (1H, 5) TFA salt
1169-1.82 (1H, m), 2.05-2.20 (1H, m), 2.45- | 1660, 1588,
2,61 (2H, m), 4.05-4.19 (1H, m), 7.10-7.61 | 1555, 1498,
1032 313 3B (6H, m), ob (1H, s), 813(1H)s) 1018 | 1479, 1227.
(1H. 5), 12.99 (1H, brs).
14570 1)88 (1H, m), (2110 2)23 (1R, m). 242 | 1651, 1503,
(3H, 5), 2.45-2.62 (2H, m), 3.69-3.89 (1H, 560, 1503,
1033 309 346 | ), 7.20-7.48 (7H, m), 8.08 (1H, 5), s | 1479, 1446,
1H, brs), 12.50 (1H, brs). | 1308.
1,70-1 88 (1, m), 2:10:2.23 (1F, ), 242 | 1651, 7605
(8H, 5), 2.45-2.62 (2H, m), 3.69-3.89 (1H, | 1560, 1503,
1034 309 45 m), 7.%0-7.48] (7H,(m), A (1H,s), 1015 | 1479, 1446,
1H, brs), 12.50 (1H, brs). 1308,
75-1.90 (1H, m), 2.08-2.24 (1H, m), 22 | 8273, 1656,
(3H, 5), 2,55-2.65 (2H, m), 8.96-4.02 (1H, | 1663, 1551,
), 7.15-7.20 (1H, m), 7.30-7.45 (3H,m), | 1511, 1483,
1035 315 5.5 745-7 53 (1H, m), 8.10 (1H, s), 10.18 (1H, | 1450, 1309,
é) 12.61 (1H, brs) 1237, 992, 866,
| 805, 786, 752,
701, 669
:1; 701,83 (1H, m), 2.09-2.53 (1)H, m), 8.15-
352 (2H, m), 3.79-3.90 (1H, m), 4.42-4.53
1036 428 707 on, :(n), 7.1)5-7.61 (11H,( m), 8.49 (1H, s), -
§.84-8.95 (1H, m), 10.23 (1H, brs).
183-1.97 (1H, m), 2.02-2.14 (1H, m), 243 | 1659, 1566,
OH, 5) 254566 (2H, m), 393402 (1H, | 15T, 1484,
), 6.27 (1H, 5), 6.41 (1H, 5), 7.25-7.42 , 1308,
1037 29 | 48 (2)H,m), 256 (?)H.s). 508 (151)4 s), 10.19 (1H, | 1011, 993, 936,
), 12,57 (1H, brs) 876, 807, 791,
| 770, 740

S -12-



|
8.12 1133, 1079, 1031,

7.61-7.64 (2H, m, 8.00 (1H s), (IH s), 10.24 (1H,
s), 12.99 (IH, s). 945, 878, 855, 838,819. -106 79 JUL 2006 Conpd. M+ Rt
"HNMR IR'1 No (obs) _ 2.02 - 2.12 (IH m, 2.33 - 2A3 (HL rFl), 2.70 - 2.95
(2H, n), 3.79 (1H, ty, 3232,1711, 1650, 244 429 7.32 3.98 (31-5 ﬂM 1086 o8-
7.32 (1H, n), 7.38 1547,1486,1424, (2H, t), 7.48 - 7.56 (4H, n), 7.66 (1H,
1271, 1250, 11 £ 8.07 11|-| \11 Q1R(IH d\ RQR(1LROR 1.1 ), 8. 59
(1H, s) D4- PETY . [s)R, 2| 86-2. 90 (gnm). 3.12 3|17 (WY ml| 3.97
(1H, t J 6.5 |HzNo 654(obsh566. 6. | 245 335 6 /6 6.88 (1H._ M. ®mIY (IH in),
7.34-7.41 1 (2H, M, 8.09 (lH sgmumﬁngo (ﬂb 224 610. 9, 1307.4 12.57
(114, br). 2.|14,54 2. 2240‘13 Pu) )g 67(% "‘;5 2.87 - 3.01 (2K m),
3.83 (1H t),| 246 415 5. 49 7 1 ,Uq&hﬂﬁoédf£ Fl t), 7.47 -
3063, 1680, 1557, 7. 56 (4H, Tric8 (11$t t), 8.09 1491, 1189, 1143 d),
8.16 (IH, d),[ 8.34 (IH s), 8 59ZFTHL ?GfmﬁNEGH svpﬂHsalt 3278, 2928, 1650,
2.89 (I'H dd)|, 8322 (144 ddys 3 g%’ g%ggﬁ( , 247 349 7.117 1)
7.35-7.40 (2H, n), 71.46 (iH d) mlﬁ 63 (2H, m,| 8.00
(IH, s), 8.12 1736, 1200, 1133, [1.H -71;4 rﬂ)z ihaaz(sf(ﬁ, mﬁ?ﬂe—lz 188, 16837, 9) .
1077, 1031, 945, 877) 2.08|- 2.1 52- 142H m), BH6 (19, b371—6 SPATOK | 115270880, 2. 74 - 2. 90
c2H, m, 3.8q (1M 1) %8263 ¥bap’- Pl 70 2341, o748 2<>14 13%) (1H m,
7.39 (2H, t),| 7.47 { 14861393, N34D) s sfnin ) & mgmm)$ 63Ty, 792 (1K
1204, 1137,799d), §. 17 OH, d), | Bs734s (THHy), 5062.23 (bm W25 DF- NEOH 1. 99 ( 1H,
m, 2.29 (IH, n] . 2, 6540%?\ 532 : %23 @%F‘P 3%8‘3@(1)”7%)0%%3 &VH m, 3.60 [249 385
B m , -
7.49 (IH m, 7'02]9“ H, 72 m), 1 1%125) %60(1H brs), 12.70
(1H brs).
1.65-1.83 (TH, m), 2.10-2.22 (1H, m), 2.5 3277,
(2H obscured), 3.80-3.88 (1H, m), 4.75 1650,1630,
), .08 (10 3 S0 (1F 55 15,18 (11 3, | 1305, 1480,
mj, 8, : 8), 9 y S)y . . 8), ’ \
1042 428 6.03 12.77 (1H, brs) 1313, 1232,
1202, 1180,
1135, 799, 715,
695, 668
1.61-1.80 {1H, m), 2.08-2.11 (1H, m), 3.10-
3,60 (2H, m), 3.79-3.88 (1H, m), 7.10-7.60
1043 420 58 | (s, r(n), 7.8)1-8.08 (3H, r(n), 10.)18 (1H, s),
10.80 (1H, brs), 12,76 (1H, brs).
1.61-1.80 (1H, m), 2.08-2.11 (1H, m), 3.10- 1651. 1536
3.60 (2H, m), 3.79-3.88 (1H, m), 7.10-7.60 ? !
1044 1 420 ) 595 | ey m), 7.81-8.08 (3H, m), 10.18 (1H, 5), B
10.80 (1H, brs), 12.76 (1H, brs). ’ )
1.78-1.90 (1H, m), 2.20-2.36 (1H, m), 3.23-
3.50 (2H, m), 4.17-4.24 (1H, m), 7.09-7.28 }gg’ }Zgg’
1045 490 642 | (2H, m), 7.32-7.62 (3H, m), 7.80-7.91 (2H, 1472 1318,
m), 8.10 (1H, s), 10.20 (1H, brs), 10.80 (1H, 1582 !
brs), 12.75 (1H, brs).
1.78-1.90 (1€, m), 2.20-2.36 (1H, m), 3.23-
3.50 (2H, m), 4.17-4.24 (1, m), 7.00-7.28 | o072 138
1046 490 6.44 (ZH, m), 7.32-7.62 (3H, m), 7.80-7.91 (2H, 1 422’ 1318’
m), 8.10 (1H, s), 10.20 (1H, brs), 10.80 (1H, 1582 ’
br5), 12.75 (14, brs).
‘ 3308, 1669,
1.82-1.96 (1H, m), 2.24-2.39 (1H, m), 2.52- | 1603, 1559,
2. 65 {ZH, m), 4.20-4.29 (1H, m), 7.15-7.26 1535, 1473,
(ZH m), 7.28-7.40 (2H, m), 7.45 (1H, t), 1443, 1328,
1047 8L 1 730 | 956767 (1H, m), 7.80-7.90 (1H, m), 8.20 | 1270, 1237,
(1H, 5), 836 (1H, 5), 9.36 (1H, 5), 10.20 1218, 1188,
(1H, brs), 12.13 (1H, s). 1127, 994, 876,
806, 784, 666
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|
1671, 1606, 1202 8.05(2H, m),8.11(21-L m,

m, 7.55(2H, m, 7:6~(M br s),
8.53(1H, s). 10-28 (1H, s), 13.41(IH, br s). 250 413 6.97 - 1.98 - 2.06 (IK
m, 2.31 - 2.39 (IH 3217, 1644,1568, M, 2.47 (3H, s), 2.67 - 2.83 (2H,
in), 1496 1465, 1312, 251 453 8.64 3.78 (IH, t), 7.25 (1H d), 75 B9 20§. 42
1199: 1178, 1127, (2H m, 7.49 - 7.54 (3H, ), 7.67 974 7.73 (3H ), 8.35
(111, s) RI-MeQH 2 . Q1 - 2 15 (IKpny 2 31 - 2 40 (IH 3227 16501598, mn),
2.59 - 2.83 C ﬂomp}i MyB (1gH [t), 1557 1@ 5,1470, 252 48R 8 55 7. 16
(1H, d), 7.41 y(obB) 48 -~ 7]/57 1312:11 40, (4H_m. ®ogd - .67 (2K
m, 7.77 (1H, 876 d), 8.41 (TH|s) D4 MEOH 2. 11 - 2.19 (I|H, 3%, 1668, 4b - 2.51
(1K m, 2.82 1 3.03|(2H ny, 3.818 196 (L ’2332273911@8@)&% , 16?3,4515% 7.45 (2H,
m, 7.50 - 7.58 (4H,| 1465,[1194, 134§ <2H7 Y (}7ﬁr j), 7.94
846,805 (111 sy g 381(1Hasip DD 7S IR R HWR
No (obs) (smpF F1.95-2.01 (114] F3 3 8236 g; o308 bo2a, -2
* 70-2.83 (2H O 4.13 (I1H t), %.1. i 14 8 254 3;13275945576( H o s),
7.27 (IH, t),|7.40-7.45 (2H, m | 1459, 1306 1 7.53-7.15804 28, 668) | 7. 72
(3H br s) 8 .[22 (TH s), 110, 30k -TSO(SI)I,,m),lZB)SAkOISI)-Lm)liiﬂ 1063, 959, |' (I H,"
840, 801. TFA 5%4% 67,403H, 6%}) 3,60 GHANPFTH318Y (1), 730-450 (3016, 1669, 564,
3.53 (IH, m, |4 07 (JI1°T t PRy MY 384 BOFA3H. 48101808, ). 255 391 7.5p (2H,
in), 7.60-7.70(4ff 1 m 7 gj (mlﬂ Sol(ﬁf&-&rsh&ﬂiﬁ(hfbhw) brs) 1854 (1H |5s),
10.45 (1 H, s}, 13.84 1135, 1033, éﬁjégggll B 322 m”)agg; 8815583851828, 2. 00
- 2.05 (I'H, 1050 420 | 639 | 5g (11, m), 7.15- 761 (7H m) 7.89 (1H, 148;152};*41’
5)| 10.03-10.15 (2H, m), 12.52 (1h, brs).
1.69-1.83 (1H, m), 2.07-2.23 (1H, m}, 3.19- 1670, 1646,
3.50 (2H, m), 3.78-3.89 (1H, m), 480 2H, | 1598, 1536,
1051 | 444 1 660 | 306.90.7.50 (12H, m), 8.01 (1H,s), 10.15 | 1489, 1303,
(1H, brs), 10.48 (1H, brs), 12.68 (1H, brs). - 1231,
1,70-1.82 (1H, m), 2.11-2.24 (1H, m), 2.24- fggg’ fggg
2.59 (2H, m), 3.82-3.91 (1H, m), 7.18-7.60 ! !
1052 | 369 1 9L | (fop, m), 7.83.7.95 (IH, m), 850 (1K, 8), |  1asy’ oee’
10.22 (1H, ), s
1770-1.82 (1, m), 2.11-2.24 (1H, m), 2.44-
2159 (2H, m), 3.82-3.91 (1H, m), 7.18-7.60
1053 | 369 | 694 | JoH, m), 7.83-7.95 (1L, m), 8.50 (1H, s), -
10.22 (1H, s), 13.20 ( 1H, brs).
1658, 1628,
1602, 1589,
1177-1.87 (1H, m), 2.16-2.27 {IH, m), 2.55- 1560, 1533,
2|66 (2H, m), 3.82-3.90 (1H, m), 7.12-7.50 | 1479, 1330,
1054 411 725 (8H, m), 7.81-7.88 (1H, m), 8.20 (1H, s}, 1307, 1265,
8143 (1H, ), 9.34 (1H, 5), 10.16 (1H, &), 1238, 1202,
12.15 (1H, ). 1180, 1134,
» ; 799, 786, 729,
‘ 699, 682.
1,77-1.87 (1H, m), 2.16-2.27 (1, m), 2.55- gg 1eos.
2.66 (2H, m), 3.82-3.90 (1K, m), 7.12-7.50 | 500" o0
1055 411 7.26 (BH, m), 7.81-7.88 (1H, m), 8.20 (1H, s), 1181’ 1137'
8.43 (1H, s), 9.34 (1H, s), 10.16 (1H, s), 799 7'23 70(')
12.15 (1H, s). ' 675, ’
1668, 1560,
1.84-1.93 (1H, m), 2,27-2.38 (1H, m), 2.55- 1496, 1473,
2.65 (2H, m), 4.20-4.30 (1H, m), 7.15-7.25 1443, 1321,
1056 441 7.40 (1H, m), 7.36-7.44 (1H, m), 7.50-7.66 (5H, 1269, 1218,
m), 7.87-7.95 (2H, m), 8.39 (1H, s), 10.30 993, 957, 825,
1H, br s), 13.20 (1H, br s). 807,777,749,
720, 698.
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|
m, 2.32 - 2.42 (IHn), 2.70 2.00 - 2.05 (IH m, 2.32 - 2A2 (IH 2.85 (2H,
m, n, 2.70 - 2.85 (2H, m, 3.79 (IH t), 3.79 (IH t), 7.34 256 523 9.11
.34 (1H, d), 7.42 (IH d), 7.49 - 7.57 (11-L d), 7.42 (1H (3H m), 7.61 -
68 (2H, in), 7.83 (IH d), 7.49 - 7.57 s), 7.96 (11-1, d), 87&QU( N&X
D4- MeOH (31-L n), 7.61 - 7.68 (211, m), 7.83 (IH s), 7.96 (IH A 8.40
(I1-Ls) 2.87-2.91 (1H, m, 3.17-3.22 (IH,_n), 257 333 6.13 4.06-4, 10 (IH,
, 7.19-7.23[Conkpd )M+1664 .0, 1507. 9, 7.%9 52 (4H, s)[ 8.Gr (TH] s),
8.14 1457.7 (1HNoS)| (Bs)3 ERI br), 12. oHNMR pry. 2.8B-2. @1 H m,
3.13-3.19 (1 H m, P58 3IF o. - 00403 (J.ﬂi“l_n), 7-27-1 Azi:@bqsﬁ'ﬁr),
1738.7,1365. 7, 7.397.62 4H, )1,84.8 9OQH( ), 127538, (118 4,53 2[L6 186,(1d73H, |S) ,
10.34 (1 H, b<§, 12.98 (1 H| br).| 25508, m), 220430((1H, k), 1157.22. B2144323%] (1 H,
3283, 2930, 2228, 105 | 24437 23%1“2@ 786r).44 GHAB, 75146 (35, , | 259,398, 6/67 7. 28
- 7.31 (1 H M, 7.38 (2H, |t), o/ 87198 GE, 1%@)@9(165331030149620132338(17194, 7.49
(3H m, 7.55|(1 H (), 7.7 (2 1<1‘8j°fs)éé§)(§‘ﬁé’rs)8 15 (2H, 1)776. 89430, 1 H, s)
D4- MaCH 2. 16 +—2-25— (1 —H—t—2142——2 51 (1 H—M—260 L 07301 1y
3.84 (1 H, t). 3042,2945,61670, 260 400 5. 26 4. 25 (2H, S), 7.30 - 7.66 (6H,
m, 7.36 1496,1199,1132, (1 H t), 7EfSnple8302 (2H m, 8.45 (1 H O
820, 794 04- MeOH, TFA salt 2.16 - 2 24 (T H 1H m 242- 252 (1H m, 283
-2.91(1Hr’r)296.3023211£ 439 5.33 (L H m, S. 83

0 L it bt b g b el 5,
TFA sal t 263211141@316@3’4@ agsajyz(Fox Qt d2PfoteiScin)1998) 42249 HAsséyls wre carried out
3033, 1657, 1609 mixfle of1c8%mma HEPEs 4.5, 10 mi mgt17 35 mnd 10 L v BAPach 30

DMSO. Final substrate concentrations in the assay were 170 uM ATP (Sigma

Chemicals) and 200 1M peptide (RPRAATF, American Peptide, Sunnyvale, CA).

Assays were carried out at 30 °C 'and 45 oM AXT, Final concenirations. of the

3

UT UJ

{n

—

\I

compenents of the coupled enzylfle system were 2.5 mM phosphoenolpyruvate, 300 uM
NADH, 30 pg/ML pyruvate kinase and 10 pg/ml lactate dehydrogenase.
[00173]  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 pl
of the stock solution was placed m a 96 well plate followed by addition of 2 pl of 1 mM
DMSO stock containing the test éompound (final compound concentration 30 pM). The
plate was pre-incubated for about 10 rmnutes at 30°C and the reaction initiated by
addition of 10 ul of enzyme (fmaﬂ concentratlon 45 nM) and 1 mM DTT. Rates of
reaction were obtained using a Molecular Devices SpectraMax Plus plate reader over a 15
minute read time at 30°C. Compounds showing greater than 50% inhibition versus
standard wells containing the assay mixture and DMSO without test compound were
titrated to determine ICsg values.i

[00174] The following compojunds were shown to have K; values less than 1 pM for
Akt-3 (Compound numbers corre?spond to the compound numbers listed in Table 1.): I-
59, I-60, I-61, 1I-62, I-64, I-67, I-?O, 1-73,1-74, I-97 through I-106, I-108 through I-110, I-
112, I-115 through I-122, I-124 through I-127, I-129 through I-136, I-138 through I-141,
I-141 through I-145, I-147, I—149:, 1-153, I-155, 1-160 through I-175, I-177 though I-189,
I-193 through I-210, I-212 throu};h 1-227, 1-231 through 1-234, 1-242, 1-243, 1-245, I-247,
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263 415 4.96 (1 H, m, 3.84 (1 H
m,7.40(2H,t),7.47-7.54 (4H M,
d), 8.40 il H, s) 955, 865, 842.
H, n), .62-2.64 (1 H m, 2.70-2.7
m, 4.13-4.17 (1. H m, '1400, 1319,
732751(BH m. 1495, 699 7.78-
brs),

1 88 (1 H,

, 1%61 1%%47%4@9%“‘11&05? * 18(
ig(;g 12) 35(7[0@137(ng TH fol®
2.76 (2H, rr)1003uM3°0(&}<i:E36€9mp032¢
7.44 -

8. 04 (17H?3ééf§ ]Ighfzglg 3]555191#%{()’

[001701 W HeMe {2 duH, M70]I—7831-86

The. goner al Xyt bt Essharad L1y

|
i t)1
1 1099, 1016, 995,

7.313 - 7.34 (1 H, 1315 JLA62, 1175,

7.98 (2H, d), 8. 14 (2H,

D4-MeOH 1.88-1.90 (1 H, m), 2.32-2.36 (1

2 (1 H m, 3036 1655, 1553, 75 Q- 2094 (2H,
264 443 5.37 7.23-7.27 (1 5H

7.83 (3H, m, 8.33 (1 H. s),

11. 01 (I H,

13. 10 X251Hhrough B)54, 2856 w&o@aezssmm - M6, R1014-{IIUOER, [momtt(rmtgh) (Clw

50 (211, 265 m),
AH, m), 7.29 (2H,

3.87 (1 H m, 7.06 (2H,
rn), 7.40(4H. n') 7

doky un&s)weré Sownlid avel R Saluch Bettieeh 1.018d S) .

1 m, 2.32 - 2.41 (1 H m, 2.66 -
,Uscq;efﬁzond to fipe cpmpoundgumbepslistad iy ¢ ) |

I—,%ﬁﬁ%ggh(@ @5? iﬂr#gh?fﬂ%ﬁ%&%i( B ) Jie 4

a{asdsé@ﬁ mqg( rml1? ]l-lblyI-gB:B lIQﬁSBI-137 .
f iSr éﬁ%ﬁwgiqgrl g%ﬁg&ﬁggﬁ ]oi léiﬁg!""ﬁ 0323?6: es ey

conpounds i s 25111”]?@50 4@@5 Ixnzsﬁam@nh.@@isomuoﬁwtmm liudss 1HibS: 1- 141 Mo1048,

1

(observed), IR and 1H NVR d
7 bel ow \/\herIe1Q501h4{0!1m lf33'5t7-al‘v1\§é555 ang

I h
unl ess ot her |gg¥)§§;sﬂ§gﬁ%£&gnq@

Con~pound n

MR data i's summari zed in’ Tabl e
Btkﬂﬁﬁed at 400 Nffl z i n deuterated DVBO

Bad QU0 1o RIS BBl A 1 g3 ot ur e

Tabl e 7. Chatacpktfor AKToh ((dmzpmxhd nuﬁbérecmm ﬁnnpmhmdmpmﬁnfﬁmrﬂhdrahfstemnpd M|

6, 179, I-82, I—94 and 1-95, I-

4Solid).  1179-1 83 (11 24

m.,. 2. 12-2,
46 1001050 K053

Example 44

PDK-1 Inhibition Assay

R '11 NVR IR . No

(IH rn), %lqlhééﬂé%sﬂ 165,16
and I-1057.
[00177]

Compounds were screened for their ability to inhibit PDK-1 using a

radioactive-phosphate incorporatiJm assay (Pitt and Iee, J. Biomol. Screen., (1996) 1,
47). Assays were 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 were 40 uM ATP

(Sigma Chemicals) and 65 uM peptide (PDKtide, Upstate, Lake Placid, NY). Assays
were carried out at 30 °C and 25 nM PDK-1 in the presence of ~27.5 nCi/pL of [y-
3p]ATP (Amersham Pharmacia Biotech, Amersham, UK). An assay stock buffer solution

was prepared containing all of the
the test compound of interest. 13
followed by addition of 1 pl of 0

compound concentration 25 pM,

reagents listed above, with the exception of ATP, and
ul of the stock solution was placed in a 96 well plate

5 mM DMSO stock containing the test compound (final
final DMSO concentration 5%). The plate was

preincubated for about 10 minutes at 30°C and the reaction initiated by addition of 4 pl

ATP (final concentration 40 pM).
[00178]
phosphoric acid, 0.01% Tween-Z

The reaction was stopped after 10 minutes by the addition of 100pL 100mM
0. A phosphocellulose 96 well plate (Millipore, Cat no.

MAPHNOBS50) was pretreated with 100p.L. 100mM phosphoric acid, 0.01% Tween-20
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3108 (2R, m), 3.64 (IH t, J = 7AHz), 3.71 1715,1513, 1000 499 7.68 (311,
s), 3.76 (3H, s), 5.00 (2111 s), 6.80-7.49 1459,1262, (~H, rn), 7. 99 (1H,
s), 8.10 (IH, s), 9.98 1151,1081, @H, s), 12.90 (1H s). 1012. -0.99
(311, rn), 1.30-1.50 (2H, nm), 1~82-2.30 (3H, ni), 2.90-3.09 (21151J rq E3 32-
1001 395 6.93 3.65 2H, m), 3.74 (311, s), 6.85-6.95 (2H, r#) L7380t Bt 5
(414, nm), 7.58-8.12 (3H, in) -1 1 f0.00 (1H g), 12.90 (IH s). IR
(Solid): 1~69-1.81 (11 , 2.07-2.19 (114, m), 2.45- 1665, 1593, 2~59
(2H, m, 3. erriogtedea lmon %t}w regeigmn mixturg §l00E)  HBGRots Peoeledss serkdor t2H, nj)

7.01-7, 05 8. 10
(i 4) 106t Thpinies, p6i1h vy eead (4 A0ORL 80PN phgsbhopf gl Dt Pheog (5,
n, 3.50- 3. 7W).( AHer dring, Bomepﬂlﬁhaé@nsh EMix’ liquid éiinti(lﬁhbn ae)cktaﬂ(ne&kfﬁ 32 (2H,
m, 6.86-6.93 1651, 1546, -9( 1003 443 7.55 rr) 49(gH, m., 7..95- 8 02(1 H,
1508, 1455, Fmgnggs@dded teillfiweli Ryor tg S%Bﬂlbltlsacqqqqﬂg @4501\@&6)132%7149“1 7' 8-10. 05
(IH rn), 1zscgglmﬁgﬁcgﬁlﬁ;r Walad09 25 JUL 2006 Conpd M¢l Rt 1H NMR IR No
(obj) (Crw L85-1.97 (IH 'm, 2,16-2.33 (3H, n), 3.25- IR (Solid): 3.58
(8H ), 3 6[90137969 Coryporids sBowing (esifer nlaﬁ50%ealﬁbmm0r¢rsnszaarma@wsus i~ 6.90

(2K 7 oot aphy fRabftind byiSo Wigucief Rompdg othidflia ) 50 (i i

s). 1112. ldeBEmﬂle(Ias((\aaldﬂs M, 2.20-2.32 (1 H ‘m. 2.78- 1672,1511, 2.08
(2H. m. 4.07-4.13 6.81 (1 H t), 1457,1193, 1005 3114856Pq(|
H d), 7.11 lpﬁlﬁqil ﬁhe folb)QVI'ea_cquoa ds verg ghowmtg havea K; offless thanyl WMofr ny 8. 00

H b o) S oshie oo 5 085 o 82 oy by 132, 00 O
66- 2. 75 ( I-K0, K106, 2-103, 121 1851-117, E+113,ﬂ815',0813f21 1923, I- 126061230 9131, 26[36)
Erte ( 22 JISﬁa 36, :138; 1-13301-@{*& 18, 116522160188 oo IR, 1152, 3476 H )
I-174, 1-179, 1-181, 1-182, 1-189, ;I—193 1-194, I-195, 1-197, I-198, 1-206, 1-207, 1-230,
I-231, I-234 through I-238, I—2/40§, 1-241, 1242, 1-248 through 1-251, I-253, I-259 through
1265, 1-272, 1-1006, I-1022, I-1023, 11026, I- 1027, I-1028, I-1032, 1-1034, I-1035,
I-1041, I-1043 through I-1046, I-1048, 1-1049, I-1052, I-1053, I-1056 and I-1057.
[00181] The following compounds were shown to have a K; of between 1 pM and

2.
3.
10.

3uM for PDX-1 (Compound numbers correspond to the compound numbers listed in
Table 1.): 1-98, I-101, 1-107, I-112, I-115, I-118, I-122, 1-124, I-129, I-137, -140, I-147,
I-158, I-160, I-164, I-166, 1170, 1-175, I-176, I-177, 1-180, I-185, I-186, I-187, I-188,
I-199, 1108, I-212, I-213, I-225,:I-228, 1233, 1-239, I-1000, 1-1005, I-1007, I-1018,
1-1036, 1-1038, I-1040, I-1054 and I-1055.

[00182] The following compounds were shown to have a K of greater than 3uM for
PDK-1 (Compound numbers correspond to the compound numbers listed in Table 1.):
I-16, 1-33, I-54, 199, I-102, I-105, I-111, }-113, I-114, 1128, I-131, I-133, 1-134, I-135,
I-142, 1-145, 1-148, 1-150, I-153, -154, I-155, I-156, I-159, I-161, I-163, I-178, I-183,
I-184, I-190, I-191, I-196, I-200, 1-201 through I-204, I-222, 1-226, 1-227, 1-229, I-232,
1-233, 1-247, 1-254, 1-257, 1-258, 1-1000, I-1014 through I-1021, I-1024, 11025, I-1029,
I-1030, I-1031, I-1033, 1-1037, If~1039, 11042, 1-1047, 1-1050, I-1051 and I-1054.
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|
12.57(1H brsj 1 ~68-1.80 (1 H n), 2.&4-2.16 (1 H m, 2.45 1674, 1492,
(811, a), 2.55-2.62 (21-1, m, 3.65 (31H, s), 1247,1201, 1007 339 5.54
4,15-4.20 (1 H m, 6.95 (1 H t), 7.00 (1 H d), 1135,752,672 7;20-7.25 (1
H m, 7.35-7.48 (SH, m), 8.08 NH s), 9.91 (1 H. s), 12.48 (756 HW!bMls) 1178
(3H a), 1.80-1.90 (111-1, m), 2.18-2.29 3279,1648, (jH m, 2.40 (3H, s),
2.97-3.05 (2H,m, 1553,1513, 1008 351 6.40 3169-3.77 (1 H m, 7.29 (1 H,

t), 7.34-7.40 1490, 1449. ~4H, nj, 7.4Bxamople482H ), 7.86 (1 H, br t),
1367,1310, 8.05 (1 H, s), 10.01 ¢k widPadlo (1 H br a) 995 803, 773,
741,696 1 M2.12 (11 H, m, 2.21- *51 IR (Solid): 1722, (3H,

s), . 3. 69- 3. TB0I8B]H, Coppodnddvéte Sednéd Aur thidisdbi 11§ 9@inhiblROCK3Bing azGndird 8. 00

{50, 1555, P %%ga@n%?afs@ﬁgx b (oo Prgpein 361573 29150 Resiont et byt o 414
8.65 183 (1 1H1001nM g?drhMMgHZz 25ufv4%aCl , @ M DIT ard 99%(131\4@0 s),
8.11 (1 H, s). 10.09 A, s), 12. 3280, 1703, 1011 324 4.95 -
1655, 1593, Hisgsuhwe, congengtions| lmﬂl(egésawa‘)ere 13 B ATR £Sigmajghempicalspang 20§ 41
1508, 1555, IO IERKIDRIESY: lteqtipads, Shiylile Ty, ?‘fs%?@%@%%a‘rﬁﬁ 5,

1508, 1450, 1&it@03Q THind209)nM RZE™K. 1MifH con@hkrations ommca)npbnaﬁs & thSodup

m,
2.45-2.61 (4H, , 3.23-3. H, 8- 3. 65 01 473822384
(314, s), 2% iﬁt%fe%f#fﬁwgh h?ﬁﬂ@@ﬁtﬁ@ﬁ@ ﬂ5§01 ultﬁtlﬂb’ff aéugf?wwe 7.92
(1 H s), 2.06-2.21 (11 H,

m,

m, 3.75

listed above, with the exception g

of the test reaction was placed in

DMSO stock containing the test ¢

plate was preincubated for about

1.69-1.84 (1 H,
A lggﬁs@ ahi 1@); /o8- 1dBaté &eﬂjdr&%éﬁ&se m,

!
6.78-6.84 (1l0 P}‘lé‘}}) P@@gamt@ict{u%ﬁer

, 's), 3.7M 83 (111 1014 325 5.34 m,
sq}gtmn was prepared containing all of the reagents

f ROCK, DTT and the test compound of interest. 56 pl
a 384 well plate followed by addition of 1 pl of 2 mM
ompound (final compound conceniration 30 pM). The
10 minutes at 30 °C and the reaction initiated by

addition of 10 pl of enzyme (fin

concentration 100 nM). Rates of reaction were

obtained using a BioRad Ultrame}rk plate reader (Hercules, CA) over a 5 minute read time
at 30°C. Compounds showing >%KO % inhibition versus standard wells containing DMSO,
but no compound, were titrated and IC50’s determined using a similar protocol.

[00185] The following compqunds were shown to have a K of less than 1 uM for

ROCK (Compound numbers correspond to the compound numbers listed in Table 1.): I-5,

I-6, I-8, I-20, 1-25, I-35, I-54, I-6
1-120, I-123, I-125, 1126, I-129,

1-1002, I-1005, }-1006, 1-1007, I1

[00186]

9, 1-98, 1-99, I-100, I-103 through I-107, 1-109, I-110,
I-132, 1137, 1-136, 1-141, 1-142, 1-144, I-145, I-153,
1008, and 1-1018.

The following compounds were shown to have a K of between 1 pM and

3uM for ROCK (Compound numbers correspond to the compound numbers listed in

Table 1.): I4, I-7, I-9, 1-24, I—26,‘

[00187]
ROCK (Compound numbers cor:
I-12,1-13, I-15, I-16, 1-23, I-28,
and I-1019.

1-27,1-31 through 1-34, I-38, and 1-41.

The following compounds were shown to have a K; of greater than 3uM for

respond to the compound numbers listed in Table 1.):

1-29, 130, 0-102, I-118, I-139, I-140, I-1003, I-1014,
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"7.21-7.27 (1 H, m, 7.35-7.41 (1

"

7.41 - 7.47(1H m, 7. 99(1

.

brs),8.11(1H brs), | , 0.08 (1 H s), 12.96 (1 H, bra). -.J 25 JUL 2W Corrpd
Ml Rt H NVR IR No (obs) (enfl) 1.68-1.80 (1 H, m, 2.06-2.20 (1 H ),
2.41 mi, 1593, (311, s), 2.42-2.59 (2H, m), 3.75 (3H s), _155330%&0%19 1015
339 5.56 3j78-3.83 (L H, ), 6.75-6.63 (1L H ), 6.91 - 1484, 1

(2H, ), 7.19-7.28 (1 H m 7.31-7.43 1260, 1146, (2H n), 8.09 (1 H, rr)

10. 10 (1 H, s), 12.53 1045. 0 H |E). 11170-1.82 (1 H, m, 2. 05 2. 15 (1 H,
m, P-55- 1657, 1599, 2j,65(2H m), md) 3.83 (3H, s), 4.13-

1491, 1415, 1016 5.15 4~28 (1 H, gk, 5. d), 6.92 (1 H t), 7.00
1303, 1244, (11H, d), 7.11 (1 H d)} m, 7.38 1026, 810,766, 1

t),8.00(1H, 3)0,198]84((Edrl;11$@undlﬁwﬁltk(sbﬂd¢

1H, 2.44-
é 78- m)s4 (ioqaezdrﬁ rg%a@%!"l;"%fzglz(
m, 7.41- 7lrﬂgnﬁj&%of®OmM%PEBH’.

12.96 (I H, brs
OH, s), 2.4P
3,78-3 83 (
7.19-7.28 (
s-), 12.53 o@60301Gend 1§ hM PRA, F
2.08-2.20 3280 1686

1648, 1601, CYFEe syytem, é’gﬁﬁy(si@f@
487 8.69 ( lkirasd and 10.udPmilaétate(d@
s) 1267, 124 1079 1061, 1009,
m, 2.25-2. Massay stgck buffer

hsted above, with the exception of

80 (IH,
%F@mubﬁﬁate ety

B GoF

stock solution was placed in a 96

containing serial dilutions of the te

concentration of SuM). The plate
reaction initiated by addition of 5
rates were determined with a Mol
minute time course. IC50 and Ki
analysis using the Prism software
GraphPad Software, San Diego C
[00190]
PKA (Compound numbers corres|
I-35, 1-40, I-43, 148, 1-51, I-52, L
I-78, I-85, I-93, I-97, 1-98 throug}
I-143 through I-145, 1-147, I-149
through I-189, I-193 through I-2(
1237, I-240, 1-242 through 1-247,
I-1023, 11026, 1-1028, 1-1033, I+
[00191]
on PKA (Compound numbers co
I-6, I-24, I-84, 192, I-202 and I-1

The following compoy

The following compa

n|)

neZl&B: BET abilitylte 6hitiit BA(sing, 2 sndad. 06- 2. 21
(1LH, 1017 325 5.34 n~

JroteipSei., 59% 732%)( fspayfyverecagiedpup | ? 1)14

stmmvl dli isxh!MNa@D 1mM1i>@TQﬁde%11 s),

, 2.06-2.20 (I m, 2.41 IR (Solid):

ous m e aswswcrm é@ M ATB(Siggpentenls)

th o0 et gyl 95el000 38 (bl

cdnc&@frafiBhs oftihe copbBerits 6£th¢ toledr) |

be%“&ﬁ&”%@é@ia%ﬁ@%%ﬁ&‘% 1019
‘Blenadt, 09 (1 H s). 9.85 1463, 1296,

(I H
771, 750, 694 1020 461 8.22 1.89-2.08 (2H,

solution was prepared containing all of the reagents
ATP, and the test compound of interest. 55 ul of the
well plate followed by addition of 2 pl of DMSO stock
st compound (typically starting from a final

was preincubated for 10 minutes at 30°C and the

pl of ATP (final concentration 50 uM). Initial reaction

ccular Devices SpectraMax Plus plate reader over a 15

data were calculated from non-linear regression

package (GraphPad Prism version 3.0a for Macintosh,

alifornia, USA).

nnds were shown to have a K of less than 1 pM for
pond to the compound numbers listed in Table 1.): I-2,
-54, I-55, 1-56, 1-59, 160, 1-67, I-69, I-73, I-76 through
11-110, I-113, I-116 through I-136, I-138 through I-141,

I-153, I-155 through I-169, I-172, 1-174, I-175, I-177
1, I-203 through I-210, I-226, 1-227, I-230 through
1-249, 1252, 1-254, 1-260, I-261, I-263, I-1006, I-1022,

1034, 1-1039, I- 1041, I-1043 and I-1044.

unds were shown to have a K between 1uM and 5uM
rrespond to the compound numbers listed in Table 1.):
053.
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|
5.03 ORn), 7.10-7.510 1 H, rn), 7.96-8 1.79-1.93 (111, m), 2.11-2.25 (IH,
m, 2.42 1021 461 8.32 (31-L s), 2.92-3.12 (2H, m), 4.05 (IH brt, J
6.3Hz), 4.99 (2K 's), 7.11-7.59 (12H, m), 1 8.09 (111, s), 10.13 (111, s), 1
.55 (11-L s). 1.70-1.86 (1 H, m, 2.06-2.20 (1 H n), 2.42 7193Q 3WF 5.54
(3H, s), 2.42-2.65 (2H, m). 4.01-4. 18 (1 H, m, 7.10-7.61 (5H, m, 8.09 (1
H s), 10.18 O H, s), 12.51 (1 H brs). 2.06 (1 H n), 2.35 (1 H m, 2.67
(1 H m, 1023 401 6.79 2.77 (1 H, @gyuuBL337(SH, s), 3. 98 (1 H t). 7.10
(2H, ¢), 7.25-7.57 (7H, M, 7.81 (24, d),. 8 13 (SH s), 8.50 (1H, s), 10.60

(1H, a) HCl salt 1024 461 8.22 1. EBBSEK]: 8 2. 2s-2.46 (5H, m), 4.86- -
5 03 (311, 1 2.25 (1 H,
| 2( s 165@\015236 Qioznéﬁﬁméﬁwélyscrgéned ?or%ﬁeﬂsab}h ZO (niutﬂ pﬂE6K21)sﬂa@‘a (

1550 1510, asiaactaz)e-ph@sgt@mn@pqratlm ﬂSBﬁ)Y at Ep&tate(EﬂHectbmlogaXBlﬁleLee,ﬂOZS 369
Con D) it e (oo LIy Ky e et ilion Sk or sithrysbrd ot 40
il;% iogg (%EPlésﬂmgh%%gummﬂemnﬂm ﬁwggnﬁ%mmuchNMRntaumsuNdwh&QS6§N%g 21
i a1t Bl A isene ekt il B s pato GRR R ELEE. Vpbe Eidy Ty

7.00-7.05 (1p 3
0257 5 7l7ihidé%g1<isﬁjgsa§%m%%ﬁd ot & B o thpesihe ot?p?@gékj(SJI'Om@

(1 H m, 2Upsatelidy Dw)deestﬂébar(dﬂv#P]@IPXSmlf(clacmtmppromdQ(?cmﬂ/mel 10

L OS 3 7 ?ng Elg;\n@f[%ﬂ)u P@amascéﬁ]? ote@ﬁ l_./kmg?sham l% S‘\Il assay stock butjfer somon)was 8.49 (1

prepared containing all of the reagents listed above, with the exception of ATP, and the

2.67

test compound of interest. 15 wlL|of the stock solution was placed in a 96 well plate
followed by addition of 1L of 40uM or 8uM DMSO stock containing the test
compound, in duplicate (final coqglpound concentration 2uM or 0.4uM, respectively, final

DMSO concentration 5%). The R'Iate was preincubated for about 10 minutes at 30°C and
the reaction initiated by addition of 4ul. ATP (final concentration 15uM).

[00193]  The reaction was stopped after 10 minutes by the addition of 5pL 3%
phosphoric acid solution. A phosphocellulose 96 well plate (Millipore, Cat no.
MAPHNOBS50) was pretreated with 100uL. 100mM phosphoric acid, 0.01% Tween-20
prior to the addition of the reaction mixture (20pL). The spots were left to soak for at
least 5 minutes, prior to wash ste#)s (4 % 200pL 100mM phosphoric acid, 0.01% Tween-
20). After drying, 20pL. Optiphaéie ‘SuperMix’ liquid scintillation cocktail (Perkin Elmer)
was added to the well prior to sci}ntillation counting (1450 Microbeta Liquid Scintillation
Counter, Wallac).

[00194] Percentage inhibition of compounds at 2uM and 0.4uM was calculated by

comparing p70S6K activity with/standard wells containing the assay mixture and DMSO
without test compound. '
[00195] Compounds showing high inhibition versus standard wells were titrated to

determine ICsp vaiues.

[00196] While we have described a number of embodiments of this invention, it is

apparent that our basic examples may be altered to provide other embodiments which

utilize the compounds and methods of this invention. Therefore, it will be appreciated

- 120 -




|
2. 3(1H M, 2235 (1 H M, 2.67 (1 H n), 1028 371 6.86 2. (1 H m,
3.93 (1 H t), 7.26-7.58 (11 H, M-, 8 7.90 (21-1, d), 8.01 (3H, s), 8.52 (1
H a), 1 (1 H s) HJ salt 2.44-2.75 (211, m, 3.09-3.20 (211, n% 12-
4~20 (41A, M), 7.21-7. 30 (2H ,T? 41 1029 7.72 7 51(2H, m 7572400,
(41A, m), 7.88 (IH, , 8.13 (1 8.27 (1 H m, 8.73 (1 H. a) 9 ~55
(1 H s), 10.50 (1 H , 12 50 i H, 9 TFA salt 1 99-2.09 (2H,

2.62-2. 67 ( 2hat thwc’p%ofﬁ is invgntign J(SAqh@d ed By §8-agpagmied 2141m9rr1)athel7thz&by§¥ 1030
TR ofﬁ%%ﬁ#m%&%k} b e By S bty habp Bl 11, *) 0095 45

3 78 (41H, n), 6.87-6.99 (31A, n), 7.20-7.46 1031 7.19 (4H m), 7.70 (1 H,
m, 7.83 (1 H d), 8,14 Hm, 833 (1L H m, 9.35 (1L H s), 10.09 , H s),
12.15 (1 H, s) TFAsalt 1 ~ 69-1.82 (1 H m, 2.0 5-2.20 (1 H ), 2.45-
1660, 1589, 5.23 9'. 61 (211, m), 4.05 -4.19 (1 H, ), 7.10-7.61 1555, 1498,
1032 313 (~H, m), 7.99 (1 H, a), 8.13 (1 H s), 10.18 1479,1227. (I H a),
12.99 (1 H, brs). 11.70-1.88 (11H m, 2.10-2.23 (1 H, m, 2.42 1651, 1593,
H s), 2.45-2.62 (2H, m), 3.69-3.89 (1 H 1560, 1503, 1033 309 5.46 ),
7.20-7.48 (71-1, rn), 8.08 (1 H s), 10.15 1479,1446, ( H, brs), 12.50 (1 H,
brs). 1308. 11.70-1.88 (1 H, m),|2.10-2.23 (1 H n), 2.42 1651, 1593, 1034
309 5.45 @1, s), 2.45-2.62 (2H, f), 3.69-3.89 (1 H, 1560, 1503, M,
7.20-7.48 (711, m), 8.08 (1 H, s); 10.15 1479,1446, p OH, brs), 12.50 (1H,
brs). 1308. 1.75-1.90 (1 H, n) 2.08-2.24 (1 H n), 2-2 3273,1656, (S$H,
s), 2,53-2.65 (211, n), 3.96-4.02 (1 H, 1663,1551, rp), 7.15-7.20 (1 H, m,
7.30-7.45 (311, n), 1511, 1483, 1035 315 5.25 45-7.53 (1 H, n), 8.10 (1 H,
s), 10.18 (1 H. 1450,1309, 12.61 (1 H, br s) 1237,992, 866, 805, 786P 752,
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|
m, 3.15- H m 1036 429 7.07 7d_3:90 (11H,

H,

(11 H ), 8.49 (1 H s), $84895(1H m .
1H m, 2.02-2.14 (L H m, 1059566,

~M s), 2.54-2.66 (2H. m), 3.93-4.02 l.Hp 1511, 1484, 037 268 4L quico, (1
H s), 6.41 (1 H, s), 7.25-7.42 1449,@%@, ~&m), 7.56 (1 H,s), 8.08 (11A,
s), 10.19 (1 H 1011, 993,936, 12.57 (1 H, br s) 876, 807,791, 770,740 25
JUL 2006 Cor‘rdeWlOth IR No (obs) "HNVR 1.90 (1H, m), 2.07-2.25 (1 H m,
2.26 (3H, a): 381(1H rr), 6.59 1038 400 7.43 (1~

M, 7.09 (1H M° é’?"’%ﬂ&f&@?’bﬁ? 8.29 (1 H s), 875 (1 H s), 10. 10 (1
H's), 1i.92 (1 H s) .: 271H ] 2.4272(2H m, 3.81 (1 H 1039
404 7.41 m1, 4.02 (L H m, 6.56 i HMY »7.22-7.44 (9 - H m, 7.62 (1 H,
d), 8.34 (L H s), 9.16 (1L H b~ g~ Y brs), 12.07 (1 H, br s)

701,669 ,,2 (J)H 2 11-2.23 (1
m. 4.42-4.53 - M, 7.15-7.61
10.23 (1 H, brs). 1.83-1.97 (

1.71-1.82 (1 H ), 2.12-2.25 (1 M, 18511593, 2.61 (2H, M, 3.86
(1 H brt, J = 6.BHz), 7.05- 1527, 69 ™ [2147R~ 24 7.12 (1 H M,

7.20-7.28 (1 H, m), 7.29-7.48 146644308, (6HHM, 7.62-7.65 (2H, m), 7.89 (1
H d, J 1231,1146. &OH~j, 8.56 (IR, s), 10.25 (2H brs). 1.67-1.75 (1H m,

2.06-2.22 (1 H m, 2.42- 2.60 (2H, M, 3.¥"'.88 (1 H m, 6.69-6.75 1041
404 5.44 (1 H, rn), 7.19-7.59 (SH, m. 7.90-8.00 (2H, m, 10.18 (1 H a),
10.60 (1 H, Dbr s)orapharmaccutiallHaccppiable salt tiggeof f@ She(manpfactyje, of 2 nmegicananp fqe1 H m,

720-7.57 (1 oo RGAKL HOEPHEIE K oMo ik SV s 0 m . - 0B (1
s), 9.01 (1 H, SB is spleted GorT-Ay, chlpro, Ure®F, f!M@QJHz.’LISIM T(‘IEEHNHSGOPBQMHJB 13, 1232,
substituted phenyl), NH-cyclohexyl, NHCH,(optionally substituted phenyl),
NHC(O)(optionally substituted phenyl), NHC(O)NH(optionally substituted phenyl),
NHC(O)CHx{optionally substituted phenyl), NHC(O)CH,CH,(optionally
substituted phenyl), N(R)C(O)(optionally substituted phenyl), NHC(O)naphthyl,
NHC(O)thienyl, NRC(O)thienyl, SC(O)thienyl, CH,C(O)thienyl, NHC(O)pyridy],
NHC(O)furanyl, methyl, ethyl, propyl, isopropyl, cyclopropyl, acetylenyl, or t-
butyl;

T is selected from a valence bond or a Cy_galkylidene chain, wherein up to two
methylene units of T are optionally, and independently, replaced by -O-, -N(R)-, -S-
, "N(R)C(O)-, -C(O)N(R)-, -C(O)-, or —SO;-;

T’ is a Cysalkylidene chain, wherein up to two methylene units of T” are optionally,
and independently, replaced by —O-, -N(R})-, -S-, -N(R)C(O)-, -C{O)N(R)-, -C(O)-,
or —SO,-;

each R is independently selected from hydrogen or an optionally substituted C,.
galiphatic group, or:
two R groups on the same nitrogen, taken together with the nitrogen atom attached

thereto, form a 5-7 mem&ered saturated, partially unsaturated, or aromatic ring
having 1-3 heteroatoms ijndependently selected from nitrogen, oxygen, or sulfur;
R? is selected from Q-Ar, é-N(Rs)z, or Q-C(R)X(Q-ANR?, wherein:
R and R optionally form 4 5-7 membered saturated or partially unsaturated ring

having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
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1202, 1180, 1135,799, 715, 695, 6é8 1. 61 -1. 80 (1 H m, 2.08-2.11 (1 H
m, 3.10 1043 420 5.86 3,60 (2H, nm), 3.79-3.88 (1 H m, 7. 10 7 0

m, 7.81-8.08 (3 H n), 10. 18 (1 H s), 10.80 (1 H, bra), ﬂé?@ﬂ brs)
é gé é gg E:E %ach@ggnd%gé]nﬁerﬁff'?electw ﬁoma@alencégond]o@%b ];ﬂgﬁdene%hﬁg (2H m,
7.81-8.08 (3H, rr)?achl"g ig @dg¢pepqlentdy an qmlgrzallxzwtltuteﬁgnggelf(qmdﬁrog)a5 12. 76 (IH,
brs). 1.78-1.90 ( 3,50 (2H,
S L an LIk Intd 1b91'e)i satgrat%ﬁ) é;%rltMGgAsﬁlﬁ%g)or féﬁsatégégnéﬁ&?gm (
7.32-7.62 (3H, m havznmfl hetgmaf@mﬂmdméenﬂs mectqql)fronamn@ge(u Pyges) or s:stfmzo | H,
?r 3)2 2(])-01227( ll?46%?§28 éﬁ &%mze"re(?"rgagurgécﬁéamal%l un; a%urg’tgd Gk ﬂlly@lsaﬁlr%éi thic ABZ:& 24\%19'?
1046 490 6. 44 (2 iring hyvingr0) eétherereazqr(xsgmﬂepmdrmly s¢1eg@d fro@ nitfen, oxv@2. o318, nj,
8.10 (111, s), 318%(”" brs), 10.80 (IH 1~82 br~), 12.75 (1 H, brs).
3308, 1669, 1. 82 f (IH ni), 2.24-2.39 (tH in), 2 52- 1603, 1559, 2.65
(2H, ™, 4.20-4. B9 iyskpteddrom K, 16", ;0K Q@33HOIR7Q-CANHR’ m@cvowl%

m,
{28140, (28 ) sREASAYN Gl RO IB Ry Ifagp ks T 780,700
1218, 1188, (la W issp optlcmamasu(oastmne@% calighatr; erogpd, 876, 1 806, 784, 666 -113
oaac 207°, okl Blens M LR RO el oA coTon B E000,
4.20-4.29 (1H, m) SONES):Tr26';1535, 1473,
each R’ is independently seilected from R or Ar;
V%, V? and V* are each indépendently selected from nitrogen or C(R%);
each R® is independently selected from R, Ar', halogen, CN, NO,, OR, SR, N(R"),,
N(R)COR, N(RYCON(R*",, N(RYC(O)OR, CON(R"),, OC(O)N (R*),, CO:R,
OC(O)R, N(R)SO:R, N(R)SO,N(RY,, SO,R, or SON(RY),; and
each Ar' is independently selected from an optionally substituted 5-7 membered

saturated, partially unsaturated, or fully unsaturated monocyclic ring having 0-4

heteroatoms independently selected from nitrogen, oxygen, or sulfur;

provided that: :

when V', V2, and V* are each CH and R' is hydrogen, then R* is Q-C(R)(Q-Ar)R’,
wherein R? is other than R', Q-OC(O)R’, or OCH,phenyl.

2. The use according to claim 1, wherein:
R! is selected from halogen, CN,N (R*),, or optionally substituted C, saliphatic; and
R? is selected from Q-Ar or Q-N;(Rs)z : wherein:
R and R’ optionally form a 51:-7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
Ar is an optionally substituted ring selected from a 5-6 membered saturated, partially
unsaturated, or fully unsaturated monocyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, or a 9-10 membered

saturated, partially unsaturated, or fully unsaturated bicyclic ring having 0-4

heteroatoms independently selected from nitrogen, oxygen, or sulfur.
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(2 i~ mnm, 7.28-7.40 (2.H, M, 7.45 (1H, t), 1443,1328, 1048 481 4.48 7
(0.67 (IH nm), 7.80-7.90 (1H m, 8.20 1270,1237, r (I s), 8.36 (1H s),
9.36 (111, s), 10.20 1218,1188, (1 br s), 12.13 (1H, s). 1127, 9p#,87G006 -

1.61-1.80 (IH museza&grdg%t% cq{h;ﬂl Rherdn:10- 806, 784, 666 3.60 (2H, ),
3.79-3.83 (1H, m 420 6. 00 (8

m,7.8l-8. OS(RHsrsyled:tedil@li@en,CN N(R)@o(rm,a;nds) 12.76 (IH, bis). 3-1.95

1 1H '~~9 2.62 (2H, ni), 2.84-2.96
ElH m)ms 6] 1’6% tﬁé%fgmsg %@%@ﬁﬂ’ ereipl (1H (7 15m7)61 (71f, m,
7.89 (1H 1327 1©hnd R@oﬁﬁorﬂaﬂyii”@nﬂ 231 m@ﬁlberéasa'ftara(éhfbr éﬁﬁi%llg ulasﬁgra@edBP’ (111,
m, 2.07-2.23 (IH m, 3.19° 1670, 164~, - 1051 4 ~0 (2H, m,

3.78-3.89 (IH, mmng havathﬂrhetexcm@nw@eper@y tl}ﬁsemteﬂ m;gnwmgennc)xygm@l (1 H,
s), 10.15 1489, 13?@,15 (W brs), 10.48 (111, brs), 12.68 (IH brs). ~ 1231.
2975, 2885, 1. 0-1 IR, m), 2.11-2.24 (1H n), 2.44- 1660, 1555, 1052 369

6.91 91~0 (2H, Ams aﬁo@ﬁo&l@rﬁlsubﬂtﬂtutb& 509 merhbdiRd atGfhtdd BErtihBP dnsanthied, M ,
7.83-7,95 (113, 8.50 (I'H,'s), 1317,1255, 1?2.22 (IH, S), 1146 1.10-1.82

(IH, ny, 2.11-2. czrzﬁﬂ(ly ppsayrated mppogYIhe rRgaBing -4 heeropminsijdergndantly. 91 (111,

0 1320 (1n i heukbish bidutp o bl Pap bl Sophagp167, 6157,

(IH in), 2 55 tho&fBeréd Saurated, ﬁﬁ'ﬂéﬂjr‘funsfiiuraté@%r:ﬁul?ﬁuﬁsﬁdrat&l bicYelieZring 50
1479, 1330, 1054 411 7.25 (~H, n), 7.81-7.88 (1H, 1, 8.20 (I H s),

1307, 1265,  8~43having 0-4 etegoatomy mepegl}ienth}tﬁewe@fwm@)trogzmygg@@r 12. 15
(1El, s). 1180, 1%%@14“ ;@9 786,729, 699, 682. 1670,1603, 1.77-1.87 (IH m,
2.16-2.27 (111, $'55- 1559, 1479,

R? is selected from Q- OR5 Q-NR",, Ar', N(R)C(0)Q-N(R*),, or N(R)Q-

NR",.

4. The use according to claim 1, wherein:
R! is T'-Ar, wherein:

Ar is an optionally substituted 5-6 membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; and

T' is selected from -NHC(O)-, -NH-, -NHCH,-, -NHSO,-, -CH;NH-, -C=C-, -CH;- or
-CH,CH,-;

5. The use according to claim 4, wherein:
R? is Q-C(RXQ-Ar)R®, wherein:
R and R® optionally form a 5-7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
Ar is an optionally substituted 5-6 membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or an optionally substituted 9-10 membered saturated,
partially unsaturated, or fully unsaturated bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; and
R%is R’, Q-OR®, Q-N(R*),, Ar', N(R)C(O)YQ-N(R*),, or N(R)Q-N(R*),.

6. The use according to either of claims 3 or 5, wherein said compound has the

formula Ul or I'V:
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I
.66 (211, m, 3.82,3.90 (IH' m, 7 1 12-7 * 50 1329,1203, 1055 411 7.26
~H, n), 7.81-7.88 (111, n), 8.20 (111, s), 1181,1137, 8.43 (IH, s), 9.34
IH, s), 10.16 (IH s), 799,723,700, 1 1 2.15 (111, s). 675 1668, U5E006
84-1.93 (111, m), 2,27-2.38 (I El, n), 2.55- 1496, 1473, 16 -7.25 1443, 1321,
, 5 (2H, n-~, 4.20-43;33(144w M, 7.15 1056 444 7.40 H ), 7.36-7.44 (111,
S

M, 7.50-7.66 (SH, 1269 1204 2), 7. . ab, WL 8.39 (1H, s), 10.30
993, 957, 925, IH b 13%¥20  WBOTR777Y 749 720,698. -114 75

JUL 2006 Coui pd M+l VR (#p1dR L 8, 1559, Ad_s@-At93 (IH in),
2,27-2.39 (111, ni), 2.B5- ¥A06M473E 2 0 Y, Woola. 30 (1H m,
7.15-7.25 1443, 1320, 1857 441 7488 'BE m), 7.86-7,44 (4, RY), 7.50-7.66
(5H, 1269,1218, ia), 7.97-7.95 (2H, ni), 8.39 (I s), 10.30 1202, 993, 907,
(IH, br s), 13.20 (1H br B§. 776,749,720, 699, 6A& Exg, nple 43 AKT-3

I nhibition Assay [001721 Conmpounds were screened for their ability to
i nhi bit AKT u%idRpaanaseulisellyagoepelesrletherspzyme assay (Fox et al] Protein Sci.,
(1998) 7,2249). Assays were carried out in a mxture of 100 mM BEPES 7.5,
10 MM MC12,25 M Nadl, | nmM DIT and 3% DMSO. Final substrate
concentrationé ilhepsraacepsding togaim 1 wherpin pidymmpeghdjrag teHfemudaVs) and 100 VM
pepti de ~RPRAATF, Anerican Peptide,, Sunnyvale, CA). Assays were carried out
at 30 *C and 45 nM AKT. Fi nal conc%tr, ops Qf the conponents of the
coupl ed enzynme systemwere 2.5 rnpM phfysp aeniﬁzyruvate, 300 ~&M NADH, 30
[tg/ ML pyruvate kinaOe and 10 j LgITwl & ] drogenase. [001731 An assay
: &:g A1l of the reagents |isted

stock buffer: solution was pre

above, with the exception of A ~NiR} and e test conmpound of interest. 55
[L1 of the stock solution was ggl aced "in a 96 well plate foll owed by
addition of 2 pi of I mM DMSO stock cogtaining the test conpound (final
conpound concentration 30 [LM. The plate was pre-incubated for about 10

m nutes at 30*C and the reaction initiated by

or a pharmaceutically acceptable salt thereof.

8. A compound of formula ITa:

or a pharmaceutically acceptable salt thereof, wherein:

R! is selected from halogen, CN, N(R*),, or T-R;

T is selected from a valence bond or a Cy galkylidene chain, wherein up to two methylene
units of T are optionally, and independently, replaced by-O-, -N(R)-, -S-, - N(R)C(O)-, -
C(O)N(R)-,-C(O)~, or -SO2-; .

each R is independently selected: from hydrogen or an optionally substituted C, ¢aliphatic
group, or: ‘

two R groups on the same nipirogen, taken together with the nitrogen atom attached
thereto, form a 5-7 membeﬁied saturated, partially unsaturated, or aromatic ring
having 1-3 heteroatoms ifndependently selected from nitrogen, oxygen, or
sulfur; | o
R? is selected from Q-C(R)(Qj-Ar)Rg‘, wherein:
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addition of 10 ttl of enzyne (final coucentration 45 nM and | nM DIT. Rates
of reaction were obtained using a Ml ecul ar Devices SpectraMax Plus plate
reader over a 15 i mnute read tinme at 30'C. Conpound |I s show ng;ig Rl

than 50% i nhi bi tR £ R @pHdhslly kR HeRtddSateRRERL PArRSL RS @RS &Yng XtUr e and
DMSO wi t hout test copmpound were titrated to determ ne | C50 val ues. [00174]

The fol | owi ng cdfyBuPrdSetRropems isipententn selestad; frapnpitiagen) eygen: prasyifan pM f or

Akt - 3 ( Conpouggh quaép%n@e(aﬂy m&a%&pa \taib%c&meyﬂél m@h&’én% chdigted in Table
Q I- 59, 1-60,1-61, 1-62, 1-64,1-67,1-70,1-73, 1-74,1-97 throu 106,

1-108 t hr ougheash ﬂélndfperlfz@lnanmsoqahx B@&Hﬂtid urzgzse@ctiéfrOWrSc)hgwngerqu7 1- 129

through 1-136, é'atu1=§§i 51{151 saknratd, or fﬂlﬁlﬂﬂé‘&hﬁﬂé@lﬁ%cﬁlr@4ﬁ havidglol4 1- 149, 1-153,
1- 155, 1- 160 t hroug 1- 177 thou 1-189 1- 193 t%rou 1-210, 1-212

t hrough 1-227, helerg%qm% lﬁﬂe@a@iﬁntix spipgted fromgjtrogqn, pAgen. or sWlfr, osr_agﬁ.ﬁo JUL 2606

1-251 through de@fded sjaﬁ@écﬁl Bﬂflﬁli&g;ﬂbdturgtég or ﬁl’ll}quétu;a'télfptg 11é|-r1 ding 0-4
1- 1022, 1- 1043 t hrough 49 and F 1054. e follow ng

conpound wer e WWOW@HW@GMW V&F@éﬁolﬁé‘@%@é‘h °1Y89nseﬂiiGU1fUIO 0 Wfor AKT-3

Co d . ng, 1t le 1.
(1 5rrp<iu26 nunﬁ%m&%&ﬁﬁpﬁnﬁ <§8 Ty oot rtgcwfh?reﬁ]c(%ﬁﬁw@sﬂﬁé e 1.):

1- 56, 1- 58, 1 63N(LR68N(R)@ M;NQR)@QO)QNGW,OIN(RE WR N1 - 83, and

1-85 1-107. 1- 1-137, 1-142, 1-150 through
1-152, 1- 154, 1}]’%”&%"%;?%1? Jsugsmwdjc‘égéhaf%%gl 191, 1-192, 1-235, 1-236,

1-241, 1-250, eath REB, mdrpez@gltlys@_l@wd frgm R{ QORSCOR, COPER):1SAB280:NIREOS 8, 1-
1039, 1-1041, 11048, 1-1050 through 1-1052,1-1055 an 1 1-1056. [00176] The
fol |l owi ng corrpounds were shown to have Ki val ues between 10.0 and 20.0 gM
for AKT-3 (CotasbBAis imdepdrdemslycelestekfoon® or drit he conpound nunbers listed in

Tabl e 1. 1- AL sand 1-95,

1a14g 1- )190 ?L Yo?fgw %%"ﬁ%mg? giae?ﬂy i%?;e%ﬁﬁi“ﬁg?gg&ﬁ%( K1 1 nhi bition Ass

(00177] Corrpoemhlii isendspadembyseldctédirorn ReAr, habgm €0, N@z,llesBl, N®PK- 1 using a
di t h

Soreon. . ( 1oboROSRREHIBRANIRY SN ABIAR TR T DG AMR E XA BN,

BEPES (pH 7.5) N(H)GON&MN@ISQN(R“ 5SSO, Nai@:N(li)zmmuDTT Finl substrate

concentrati Onga hﬂrlﬁylngegj%gfe}{vy\%zecﬁﬁgrg{n dm nal(l Eﬁ%ut%? g‘n? bel)ed sa at%é ItM

peptlde (PDKtlé were carrred out at 30
‘Cand 25 ri M pmfanylunsamrath@ opﬁ]élyamamrabéd méh?)cﬁhnﬁng Edymgfo £ RoterBRENATP

(Arrer sham Phar rr%m a;d.ore ner ham assay st ock buffer solution
TS efadn s ed rsu
was prepared cONtAl i h €t above, with the exception

of ATP, and ploeidedthbt wimrrp’é LN‘FdamifV3|arﬁt @cleeﬂ and R~1khydm<5geh ften & ooithes tlanit | On Was
gl)ﬁf:?n: zgat ggRt’y@s(bc@gﬁp(%gg oy el?vﬁ'? bgoﬁgghahogogieﬁt ?lat im(c)nogg FTLVII\/]DN:‘SionZIt ock
DMSO concentration 5% . The plate was
9. The compound according to claim 8, wherein:
R! is selected from halogen, N(RY,, or optionally substituted C;aliphatic; and
R? is Q-C(R)(Q-Ar)R’, wherein:
R and R? optionally form a 5-7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R is selected from R', Q-OR’, Q-N(RY),, Ar', N(R)C(0)Q-N(R*),, or N(R)Q-N(R*),;
and
Ar is an optionally substituted 5-6 membered saturated, partially unsaturated, or fully
unsaturated mnonocyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or an optionally substituted 9-10 membered saturated,
partially unsaturated, or fully unsaturated bicyclic ring having 0-4 heteroatoms

independently selected from nitrogen, oxygen, or sulfur.
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{
prei neubated for about 10 mnut~s at 30'C and the reaction initiated by
addition of 4 jil ATP (final concentration 40 [Lm~ [001781 The reacti or&ﬂ@(a
st opped after 10 minutes by the addition of 100~Ll, 100t phosphotbdlh

0. 01% Tween- 2¢y B ate (Nfillipore, Cat no.
MAPHNOB50) was ;}?glt%rglgtegﬁf%c%w@%%u fﬁfn% RJhOSphOI‘I c acid, 0.01 % Tween-20
116 2 5 JUL 2B selgntdddont chldrhererdal iflupronNE{, Ni e, Mﬁittrﬂﬂnymbekylmet(mﬁloo tL).

 200[tL 1 "Corp et PR Bpionyl S8R B SRR ol L7 41 Vi o0 ut

Opt i phase Su%ens letedlfrtunHz@d:,lOH|NHzaCHmHzc6HmIéMb (HB&N(Meen, CHEICHRN,, was added

scinti11ati on Co Sy MGEHCHRARR GAYTLRE NCROMERAEE et 1 on S0

i nhi bition ver ma@ylsttbﬁdlamomIcydomcpyhthﬁi(ﬁﬁm)gﬁﬂhéﬁﬁéﬁam KH (B enVdl,,DVSO
W thout test c et t t et er al ues. [001801 The
8%!@ e ﬁﬁ\;\gﬁ@%\ﬁﬁ%‘t IQHCH?E rlcciﬁm I\rlql?ISd) %F?]ngy

foll ow ng conpou res > T'ess uM for PDK- |
( Conmpound nuanfE(@)ﬂH;@@@nﬂutyloNﬂ@éO)ﬁhﬁHumdNHmﬁbemsiaidl-gt)ed in Table 1.):
1-100, 1-106, 1-109,1-110,1-117, ' 1-119,1-120,1-121,

1-123,1-125,1-126, 1-127,1-130, 1-132,1-136, 1-138,1-139, 1-141, 1-162,

1- 165, 1- 167, 11 163 cdmpidnfd dechrding td eldifi2§, Ivhdrédy, 1- 174, 1- 179, 1-181, 1482,
1-189, 1-193, 1; 1194 1-195,,1-197, 1-198, 1-206, 1-207,1-230, 1-231,1-234

t hrough 1- 238X S BHYPE % 17242 1-248 through 1- 251, 1-253, 1- 259 t hr ough
1- 265, 1- 272, lR%I.EQﬁC([?c)@AE)R IwHef@ﬂB 1-1026, 1-1027, 1-1028, 1-1032,1-1034,

1-1035, 1-1041, 1.10 r 104 8, 1-1049 1-1

1-1053, 1- 1056 aRd™ ‘?Lﬁ @?ﬂaﬁy?ﬂg‘lﬁi gérf%’fal‘l“ﬂéf%‘b’ p&%ﬁﬁ%ﬁ%ﬁ?ﬂ%@r@gs hown to
have a Ki of bet g 014 hﬂ%ramdns’smgé\zﬂeﬁdmlmlécte&fr()ﬁmﬁtmgamdxmﬁhersslﬁﬂorrespond
to the corrpound s e z 11,2, 1-115,
1-118, 1- 122, 1- 134 rT{‘51] ?Q‘J {i?égk aﬁfg Ale%‘(ﬂ)ci&)f%ﬁ“%b é‘,’(ki(-}'%%%aa%e 1- 170,
1-175, 1-176, 1Aﬂ.ﬁ3.ni:ptkﬁ1@l.l)ﬂsulaﬁﬁutéd 3-8 meinrbd8d sahikat&cﬁ&artlallyﬂlﬁ&urafbd,lﬁ%lly 212,
1-213, 1-225,1-228, 1-233, 1- ﬁ 1th0§ 1- 1005, 1#%007 1- oﬂ)‘vll

1-1036, 1- 1038, 1Vra%etef magagyclis fnghay e 8-4 betsoptonys indraendsisislertsd #8Mpounds
were shown to hawigogenlbxygén, gf@aﬁlgbr M@nor?allgtbﬂbfsmnted E’Dlsmehbél@a@mmuﬂaﬁt nunber s
correspond to the ¢ ound n rs listed i.n Tabl 33, 1- 54,
1-99, 1- 102, 1- 105%“%10 ngaturg! yj upspigated bicyglic fingft%m% Ofélfte“?flt%%

1-142, 1- 145, 1- 1H=1aepeﬁdelaﬁ@selecﬂe'a3smrﬂ{5140g'bn 1Bgeh; dr3Gifurl- 159, 1- 161,

1- 163, 1-178,1-183, 1-184, 1-190, 1491, 1-196, 1-200, 1-201 through

1-204, 1- 222, 1-226,1-227, 1-229, 1-232, 1-233, 1-247,1-254, 1-257,

1- 258, 14000, iz Iht4ohpouatl gktordinkQe datk iLlQMeerIOZS 1-1029, 1-1030, 1-1031,

1-1035, 1-100f, 11008, 3068 07 10 G DR Moy chidRR, 117 250U
CH,CH,NHMe, CH;CH,N(Me),, NHCO,t-butyl, phenyl, NH(CH;);NHo,
CH,C(Me);NH,, CH,C(Me),CHMe, NH(CH,),NH,, NH(CH,),NHEt, NHCH,pyridyl,
NHSO,phenyl, NHC(O)CH,C(0)Ot-butyl, NHC(O)CH,NH;, or NHCH,-imidazol-4-yl.

13. The compound according to claim 8, wherein said compound is selected from the

group consisting of:
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ROCK I nhi biti on Assgy [00183] Conpounds were screened for their ability to
inhibit ROCK using a standard coupled enzyne assay (Fox et al (199 2006
Protein Sci 7, 2249). Reactions were carried out in 100 nM HEMS .5, 10
mv MgC12,25 mM NaCl, 1 mM DTT and| 1. 5% DVMSO. Final substrate concentrations
in ~he assay were 13 [tMATP (Sighe chem cal s) alnd 200 gM peptide

( KKRNRTLSV, Amerisan Peptide, Sufjms aps wer@ycarried out at 30
*C and 200 ri M REEKY K n conc g f -- #tmone™'s of the coupl ed
enzyme system wer¢ 9 phosphoe noIHpﬁMavate 400 uM a8, 30 gg/m
pyruvate ki nase and 0 gg/m lactate dehydrogenase. [0®L84) An assay stock

buffer solution was prepared containifg all of the neagents |isted above,
with the exception of | , DTT and the test cq_ppound of interest. 56 ul of
the test reactiongwas placed inbk- 84, wal Jot pl a ld opeer by addition of 1
R of 2 nv DVSO,8 o ai ni RGLohR Jedt co trtal conpound
concentration 30 u pl at e was gor ei ncubat ed ¥ about 10 m nutes at
30 *C and the reaction | nitiated by aggition of 10 E¥zynme (final
concentration 100 nM es of rea ctl on were Obt@.l ned using a Bi oRad
Utramark plate raader Gyl es, mtlme at 30'C
Conmpounds show n nhi bi gﬁéﬁ tan cont ai ni ng DVSO,
but no conpound, %ed and I deternmined UWsPHA& a sinilar
protocol. "1' 0, e [0 The followyng conpounds weee shown to have a Ki

of less than | umfor (Corrpund nunbers cohrespond to the conpound

nunbers fisted inglable 1.): -6 1- 20 50l1-8%"1- 54, 1- 69, 1- 98,
1- 107 3, 1-125, 1-126,
1041, 1! 142H1 44 -145 1- 1"5 H

1-99, 1-100, 1- 10,3“
1-129, 11-132,1-1

1-1002, 1- 1005, 1- 1006 1‘1 07, 14108 apg 1- 1018. [003}&&] The foll ow ng
corrpounds were shown toMhve a Ki | of between l uMand 3~ LMfor ROCK
(Conpound nunbers gorrespo dto te 0@30 pd Nnu ‘n Table 1.):
1-4,1-7, 191243%@ 1-31 61 ol Whe? [00187) The
f ol | owi ng conpoun N ofn to haveu kel greatelr' @*han 3PMfor ROCK
(Conmpound nunbers corr 8sP ond to the co Qund nunbers t4sted in Table 1.):
1- 12,1-13, 1- 15, 1-16F4%-23, 1-28, 3;8130

0-102, 1- 118, 1-139, #- 140, 1- 1003, 1- 1p14  .angd -1019@J 06 'EXAMPLE 46
PKA | nhibition As ?"-i‘»”‘ 38l Conpao Nseree ir ability to

i nhibit PKA using 3 AN AT coupl ed ne assay (Fo% 8% al ., Protein
Sci., (1998) 7, 2249). . wer e car% in a mature of 100 mM HEPES

7. 10 mM MgCl12, 25 nM NaCl™ | nmM DIT and[_%% DMSO. Fi ngh4gsubstrate
concentrations in the ask#y were 50 uM"ATP (Sigma kg:hem cal s)

J-49 I-50 FI
P 0,2 00
LR L SN < N

H N H W

153 154
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and 80 uM peptide (Kenptide, American Peptide, Sunnyvale, CA). Assays were
carried outat30' Candl 8nMPKA. N concentrations of the conponent s?pfjllt 1286
coupled enzyne systemwere 2.5 nmM phosphoenol pyruvate, 300 ~t M NADH, 30
[ug/ pyruvate kinase and 10 ug|/ m | actate dehydrogenase. [00189] An assay
stock buffer solumlon was_pgepar gl.€onjaping all of the reagents listed

above, with the t o ATP, Makgh.i v"ﬁid conpound of interest. 55 ul of

the stock solutl ated in a % ¥k™plate foll owed by addition of 2
rr‘wtlated by addition

or 5 ul of ATP (fa@ BofCETT ‘

determined with a gg} k: ‘qt e reader over a 15

version 3.0a for Macintosh, G aphPadzgftware, San Bbego California, USA).

ul of DMSO stock con alnlng serial djtditions of the test conpound
mnute time course. 0%and M data mer waal cul ated frofp non-1inear
[ 001901 The fol |l owi ng co¥pounds were shown to have a & of less than | uM for

(typically startlng fréﬁ#a final concentratlonﬁof 5uM . The plate was
A\ et bn rates were
regression analysis using the Prismsoftware ~package (GfaphPad Prism

PKA ( Conpound nunbers correspond to the conpound4nunbers listed ill Table

1.): 1-2, 1-35, =40,1-43, 1-48,, -

| ~54, 1- 55, 1- 56, 1-§ 6 C 7,1-6 % thr

1-85, 1-93, 1- 97, 1- 1¥10, 1- 113w -116 througH 136 1- 138 t hrough
1- 141, 1-143 through 1-145 ' 1-147 ' 1- 153, 1- 155Ntﬁrough

1-169, 1-172, 1-174, 1-175, "1-177 throu 1-199, 1- 19" Jgshrough 1-2~1, 1-203
t hrough 1-210, 1-226, 1-28¥, 1-230 throug

1- 237, 1- 240, 1-242 through 1-247~
1- 249, 1- 252, 1-254, 1-260, 1- 261, 63, 1- 1006, %ﬁ,t, ~
1- 1023, 1- 1026, 1- 1gg -40#% 103 183 A 104K 1 1- 1044, [00191]

The foll ow ng conp YeSlshown towhsye a Ki bet web#-111M and 5pM on PKA
(Conpound nunbers corr B8¥end to the conp d nunbers |lis  in Table 1.):
1-6,1-24, 1-84,1-92,1-202 Whd 1- 1053. JJUL 2066 EXA 47 p70S6K

| nhi bi tion Assay [001921 Colfpbunds were screened for their ability to
inhibit p70S6K using a radioactive- ph hat e incorpolgfi on assay at Upstate
Bi ot echnol ogy (Pitt and e, | Bionol. %Ecreen., ‘ . ~Assays were
carried out in a mgxture of 8nmv MOBS . ( 4.0), I:ﬂ‘m etatle, 0.2nMM TA

Fi nal substrate cogegnt raat#gns i n Mlligdadsayiyer e "abp FPESI gna

Cheni cal s) and 100[%™W PP T ‘(KXRNRIL* 5 Upstate Ltd HH“ ndee, UK). Assays
were carried out at 30 din the preseng of p7086K (5-#OnJ, Upstate
Ltd., Dundee, UK) and [y 333BLATP (Specifi¢Herctivity approx. 500 cpm pnol,
Arer sham Phar maci a Bi of ech mer sham UKlg An assay stie#k buffer solution
was prepared contalnlngE§TI of the reTaents |isted above, wth the
exception of ATP, and the test conpound of |nterﬁst 15 ptL of the stock

sol ution was placeduln a 96_wgl | 1 ItL of
49RM or 8[tM DMVBO ;ﬂg& 0 |n.ngE1E§ %kggtgme NEX:EN ng
NH

2

y 172
170 17 |
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conpound, in duplicate (final conpound concentration 24tMor 0.4[LM
respectively, final DMSO concentration 59. 'the p | |ate was preincubated
for about 10 mnutes at 30*C and |the reaction initiated by addi tizta}]? @;Z@EL
uL? (final concentration 15[tM. [001931 The reacti on was stopped

m nutes by the addition of 51LL 3% phosphoric acid solution. A

phosphocel | ul ose 96 well plate (MIlipare, Cat no. MAPHNOB50) was
pretreated with 100uL 100nM phosphoric acid, 0.01 % Tween-20 prior to the
addition of the reaction mxture (20tQ The spotp were left to soak for at

| east 5 minutes,yprior to wash gt #, (4.X OlAL horic acid, 0.01%
Tween- 20). Aftmignn 9] i mﬂ) %ﬁdiur)e ﬁr@m scintillation
cocktail (Perki 2the?d added t. %@ wel | priorHH8s€cintillation
counting (1450 Mcr Liquid Scintilllation Counter, |lac). [001941
Percentage inhibition o mprrpound at 2 nd 0.4[tM was“iial cul ated by
conmparing p70S6K activity with standard wells contajfing the assay m xture
and DMSO wi t hout testpsgonpound. ookds1 Corrpounds showi ng hi gh inhibition

versus standard wells were titraged to determ ng L ghues. [001961 While
we have descri be$ ugbes, of enl ..,ﬁ ! tf thi { Byeqidh, it 1S apparent
that our basic e @!&,mube O Hovi dt ot herafenbodl ments which |
utilize the con'pﬂﬁaﬂd rretho' of r'ﬁs invention_.Jherefore, it will be

appreciated -120 JUL 2R66 that thel§Cope of this H'ﬁ/entl on is to be
defined by the appended clains rather than by the specific enbodinents
whi ch have been represent ed by wpy of exarrple‘“z JUL 2006 Cdains 1. Use of

a conpound of forjn »H 4de lm Ho r al ically acceptable
salt thereof fornNthgl gaphy ture ment f@r ‘_I’lhl biting AKT, PKA,
PDKI , p70S6K, or (ROCK kﬂﬁ-nase Yiameei Qﬁl is selected TromT-Ar, chloro,
brono, fluro, NH2, NH NH t, N (opt,aaonal |y substlrsf"ut ed phenyl)

NH- cycl ohexyl , NHCHZ(o 1 onal | y sybsti tut ed phen NHC( 9) (optionally

substituted phenyl ), NHC( O NH( opt | ,‘.'.‘ sti tu
NHC( O) CH2( opt i onakhl substl,; ut ed h C( O

substituted phen ) (optional K ubstituted p 1
NHC( O napht hyl ,

i
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\
NHC( Ot hi enyl, NRC(Othienyl, SC(Othienyl, CH2C(Othienyl, NHC(O) pyridyl,
NHC(O) furanyl, methyl, ethyl, propyl, isopropyl, cyclopropyl, acetylenyl, or
t- butyl; T is selected froma val ence bond or a C . 6al kylidene sgh
wherein up to two nethylene units of T are optionally, and indgg %Héfent y,
replaced by -0-, -N(R-, -S , -N(RCO-, -AONR-, -((O-, or -SX-; T
is a G _6al kylldene chaln wherein up to two nethyleneunits of T' are
optionally, and |ndependently, repl aced by -N(RE -S, -N(RCO)-
“(ON(R)-, - (O fopel E‘améﬁx -
iAuted Sl DA b

-, el ected from
hydr ogen or an oy |
h the nltroge

y‘j _ ' or: two R groups
on the sane nitrogen, {it @ {

thereto, forma 5-7 merrb‘ed saturated,Npartially unsatiurated, or aromatic
ring having 1-3 heferoatofs |ndg-mendently sel éﬂﬁ%d from ni trogen, oxygen,

or sulfur; R isM®ected fromQAr, 9-N(R5)2,,0r QC(RY(Q Ar)R3, wherein:

R and R3 optionally form 5- 7 me ‘ered sa at emP #a |y unsaturated
ring having 0-4 .- oty | nag el i trogen, oxygen,

or sulfur; 122 2 WwOPGy dlach Q | nde dentl y' sel ected froma val ence
bond or a Cl-4al kyl i dent : ; each Ar R | ndependent | Y2an optional |y
substituted ring selected ™Mom a menber ed H#urated, partially

unsaturated, or futi unsaturat e&‘ nmonocyclic ring haV|lng 0-4 heteroat ons

i ndependently sel e _ted from nit N, yoxygen, B sult ur or an 8-10
nmenber ed sat ur at ech~efar G sy U L r PO YN Xat ed bicyclic
ring having 0 - 4 wewewoat onsdi ndepe tly sel ected i trogen, oxygen,

or sulfur; R3is sele romR’ At' e OR, Q O C))"ij‘xl Q CONW
QO(ONW Q SR, QN(R) N(R){. Ar) N(R) C{ BB N(R4) 2, or N(R) Q N(R 4

)2; R is an optlor}éﬂ?y substltute C, -6aI|hat|c group, each Wis

i ndependently se | Lected from F ; 'f‘ N A SO02N(W 2, or
Ar'; each R5 is iqgm fZ1and V3 are each
i nd6é pendently sel : f |trog ; i s ¥hdependently

selected ftomF, Arl, halo ﬁzn
1 2, N(R) C(O) OF, CO\I(R4 )

N(P,)SCeN(RI ) 2, S02RilZor 502
froman optional y substif
rated, or fully 'Jl;* it af el
|ndependently seret all {ré

CN, NO2, MR SR Nvﬂ*ﬂ N(R) COR, N(R) CON(W
OC(O)Ibﬂl;{R4)2 OOZR OC(O R, N(R) SC2F,
2; and each ndently s~l ccted

o partially unsatu i

1122
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provided that: when V1, V2 , and V3 are each CH and Rl is hydrogen, then R2
is QCR(QA )R, wherein R3is other than RI, Q OC(OR5, or OCHZphenyl .

2. The use according to claim1, wherein: R is selected from hal ogen, CN, N
(W2, or optionally substituted CI| -6aliphatic; and R~ is selected from
QA or QN(R2 ; wherein: R and R3 optlonally forma 5-7 menbered I$atlhr Afkd
or partially unsaturgted ring bhavln 5
from nitrogen, oxygeR~-ar sulsut: s
sel ected from a 5-6 exdeyegsatur
unsat ur at ed nonocycljf i g i i3,
fromnitrogen, oxygen, or squ'ﬂzur ar o saturated, partially
unsaturated, or full glansaturat ed B’T clic ring having 0-4 het er oat s
independently sel ect from n|t 004 N ,-E LB 25 JUL 2006
3. The use accordi ngitgcl Jom hal ogen, CN,
N(R4)2, or T-R, and 3 & gEHEO d re| n: RandR 3
optionally forma 5- Deet saturatedo partially ungsurated ring
havi ng 0-4 het eroat ons i ndep¥fdent | el ected fromgetrogen, oxygen, or
sul fur; Ar is an optitd#ual |y substlt%{id 5-6 nmenbered saturated, partially
unsaturat ed, or ' uI |y unsat#ratdm)noc _ AVieng 0-4 heteroatom;
i ndependent |y 'il. f ‘ - or an optionally
substituted 9-107 i el % ‘ | or fully
unsaturated bicyclic ring aV| ng 0 4 h wer oat ons | ndepéndent |y sel ect ed
fromnitrogen, oxygen, .0 W2 syl fur; Ak Wi's sel ect Bibsf rom Q OR5, Q N(R4) 2,
Art, N(R) (O Q N(R4) Z15%y N(R) Q N( : o claim i,

wherein: R is T - erei =GN OPEAS Jyespbgt iltted 5-6 nenbered
saturated, partiall ywt id. i fav a P o ; oW clic ring

havi ng 0-4 heteroato nlefderfdent | N fr"@% m‘t’iren oxygen, or

sul fur; and Yis selected frorg NHC(O) -, B502-, -CH2NH-,
_C-C, -CH2- or - 12-; '5° The mse accor r di ng #&*%| ai m 4, wherein: R~

is QC(R (Q Ar)R3, whéere~n: R and R3"opt|onally Jorma 5-7 member ed
saturated or partial Ry, unsat ed

1
|
|
|
|
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havi ng 0-4 heteroatons independently selected fromnitrogen, oxygen, or
sulfur; Ar is an optionally substituted 5-6 nenbered saturated, partially
unsaturated, or fully unsaturated nonocyclic ring having 0-4 het ogLoHs
i ndependently selected from nitrogen, oxygen, or sulfur, or an oz iJohd Ey
substituted 9-10 nenbered saturat ed parti al I y unsg Wrated, or fully
unsaturated bicyclic ri ,“ . B pendent I y sel ected
from nitrogen, oxygen, ,pi¥ '; % Wis R | O“, :

N(R) C(0) @ N(R4) 2, " or w_, a,~~i»mfamu¢

3 or 5, V\,herel n sai d corpstpth TSt he™ T off ¥ | V:

0 vtj-. 1.~Ar Ir RRLHS8 §n IV or a prmaceutlcally‘_ cceptable salt
t her eof 7 The use accordl ng toHc|aim 1, whef'8 n said conmpound has the
formula Vi H I é 4 A~-*FIY V .ow a pharmacekl®al |y acceptabl e salt
thereof 8. A corrpound 4% or mul a Ila;,or a phar maceyt i cal | y acgq_pt abl e salt
t her eof , wherein: Rl s _sel _4_;-‘ g gy EN, o T-R Tis
sel ected froma val en L ok b, B \

nmet hyl ene units of T are gpt ona?ly, and | ndently, r‘Iaced by- O,
-N(R)-, -S-, - NNRCO-, D) NCR) -, - C(O) -H - S02-; ach Ris

i ndependent |y sel ected i from 'drogen or an ti onaHy substltut ed
Cl-6aliphatic group, or: i two Rgro p$, ont he sane mjg gen, taken together
with the nitrogen atomBl¥tached tro ereto forma rrerrbered sat ur at ed,

partially unsaturated, @r aromatic, ringi .4k al QT
i ndependent |y sel ect edm i :;. u S fRBCRe sel ected
fromQC(R (QAr)R 3, YT 3. optionally’ m a 5-7

nmenbered saturated or

11001 11002

I-1000
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|
havi ng 0-4 heteroatons i ndependently selected from nitrogen, oxygen, or
sul fur; each Qis independently selected froma val ence bond or a C -
al kyl i dene chain; each Ar is independently an optionally substi tLEtﬁeM 3]
selected froma 5-7 nmenbered saturated, partially unsaturated, [{9
unsat urat ed nonocyclic ring having 0-4 heteroatons |ndependently sel ected

fromnitrogen, oxygeng or sul f UrsgeOr  RO.-8. AR LSal Ukated, partially
unsaturated, or full !‘,_@; red bi ctel S Rg i Neh dhesdr oat ons
independently sel ect ed iThi T r ogen, b _or sul fur Bt i\g el ected from
R, A, QON QO(OR QCONHR , Q OC(O NHy @SR Q NRA) M, NR(QAr),
N(R C(OQNR2 or N(R QNRY,; is an optlo |y substltute‘dH

Cl -6al i phatic group; each R4 i's ihdependently sel ectggnfrom R COR CO2R,
CON(R)z, SO02R SO2N(R)2,pye43 Arl ; eadt®is independently selected fromR
or At; VI, V2 and V3 are each |ndendently sel ecte om, nigy ogen or C(R);
each R6 is i ndepengbp ' 2, OR SR,
N(W 2, NR) COR N&RLSNER ; (
OC(OR  N(R)SO2R, N( R) BOR (R)2 S02R, or "$02N( R)2 and eagh,,
i ndependent |y sel ected frgmyan optional l y}éﬁmsu tuted 5-7 nber ed
saturated, partially unsaturated, or fwaky unsatur atl-éwﬂm)nocycl ic ring
havi ng 0-4 het er oat ons F‘%pendentl sel ect ed ftom trogen, oxygen, or
sul fur; provided thgt when ) - ] ¥8y hydr ogen
then R3 is other t e 1RY, IO o OCIND ound
according to claim®, *Werlein: Rl i & sel #ctte@™Br om hal' ogen® R4) 2, or
optionally substituted C-Galiphatic; and g is QC(R)(QAr}rNAQV\herel n: *
and R optionally forma 31U/ nenbered saturated or pai iallly unsat ur at ed
ring having 0-4 lieteroghp@s | ndependédfly sel ect ed m ni trogen, oxygen,
or sulfur; * 3 is selected fromR, CRS QN(R4 Wa P

N(R)C(O)QN(R’)Z o] R)QN( )2, & W an optlihpal kyvksShstituted 5-6
menber ed sat urat ed,# nsat urietheby’ et G4y unsaitu ted nonocycl i c
ring having 0-4 het er oatﬁ) dependent |y 'sedected from ni yﬂggen oxygen,
or sunr, or an optionally su miut ed 9- 10 whmbered saturated, partially

unsat ur at ed, or fully unsaturated bicyckiggri ng havi ng-t74 het er oat ons
i ndependent | y sel ected fr&Hini trogen, “ofygen, or sulfur. 126 25 JUL 2906

10. The conpound accardi ng to claim9, eif: A is selected fromchl oro,
bronmo, fluoro, NHZ2, NH cyc (At hyl, ethyl, propyf,
i sopropyl, cycl opro Ehyly  OFM, -but y| omeari d -

11019

E %
T

11021 11023
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\
R, is selected from CH20H, OH, NF12, CL112NH2, CH2NHWE, CH2N(MC)2, CH2CH2NHZ2,
CH2CH2NHMe, CH2CH2N( M) 2, CL12CH2NI 12, NHCO2t - butyl, phenyl, cycl openty
met hyl , ethyl, isopropyl, cyclopropyl, NH(CH2)3N 12, NAHAN112, 5 JUL 7006
CH2C( Me) 2NH2, CH2C(Me) 2C TMe, NI I (CH2) 2NHEt, NI | CH2pyri dyl , NHSOthenyI :
NI C(O CHC(O O - butyl, NHC(O CH2NH3, or NHCH2-i mi dazg|-4-yl. 11. The

conpound according to claim8, wherefing R, S hydrogem.q
QCR(QA)YW ; R ark opt i _ m a 5- TsresbetetSat urated or
partially unsaturat h oat ons |nepe tleR

ing 0-4 h |y sel ected
from nitrogen, oxygén, ot sggtir; R is sgg%ted fromQ OR N N(W2, At

NNRIC(OQNW2, or NRQNW2;, and Ar is an optlop@#sy substituted 5-6
menber ed saturated, part iladbddy unsaturafé’m or full aturated nonocyclic
ring having 0-4 het=voatons |ndepen:ently selecte fLo njtrogen, oxygen,
or sulfur, or an op Raltd vy Utiel & 103 : WSated, partially
unsat ur at ed or ful ljy~anpa T /cli @ ring havi ngi Ok4 het er oat ons

i ndependently selected fro | 1, ) . The conpound
according to claim 11, wherern: Wis sel ected from OH_NT12, CH2NH2,
CH2NHVE, CHZN(Me)2, CH2CHRmE2, CH2CH2Rifdd, crocroN %2, NHoo2t - but yi
phenyl , NT4(CH2) 3NH2, 4 CHZC( I\/b)2NH2 CH2C( Me) 2CHMe, NH( CH2) 2NH2, NH(CI—|2)2NH

Et, NHCHZpyridyl, NHC( O CH2C( O) Ot - but yl , NHC( O) CH2NH3, or
NHCH2- i m dazol - 4-yl . orrpound according to claim8, wherein said
conpound is sel ected from‘*f group consisting of. 127 25 AL 20H H H, Ovno

0 1-32 7-33 0 HCHH1-34 T35 1-36 HHHO014 ot 1-37 1419 1-39 1i HO
to, ~LK F H bA Imyge "R A4dP( 1.41 142

14. A compound of formula IIb:

H A
N Vo2
th:&,k b

or a pharmaceutically acceptable salt thereof, wherein :

R!is T-Ar;

T is selected from a valence bond or a Cy¢ alkylidene chain, wherein up to twb methylene
units of T are optionally, and independently, replaced by -O-, -N(R)-, -S-, -N(R)C(O)-, -
C(O)N(R)-, -C(O)-, or -SO2-;

each R is independentiy selected from hydrogen or an optionally substituted C,.¢ aliphatic
group, or:

two R groups on the same nitrogen, taken together with the nitrogen atom attached
thereto, form a 5-7 membered saturated, partially unsaturated, or aromatic ring
having 1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur;

R? is Q-C(R)(Q-Ar)R’, wherein:
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NHM, M, bIA3JA4 H ej:)LNto 14 EN H NH2 1-46 1-47 H 14 cl 14 1-49
1-50 1-51 HW r 1.52 1-53 1-54 128 2 5 JUL 2006 m 0 WMY(((t ,40) 4@ "
~"~ Nva HNH 1-55 1-56 |-IM2 INHEl 1.61 HOv/ rMN O 4~0 Hy i UL 7080 64
6

1-65 T-66 H H R a5a-NQddonally Foiiz£¥-7 hthberdd Hiratdd GSartalY\iRatuadd FindHMO 1- 69 H
H X100" "Hw IM42 6 11 1-70 1-71 142 129 7Z5 JUL 2006 H X An, LAN 11 HN~
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;

each Q is independently selected from a valence bond or a C;_salkylidene chain;

each Ar is independently an optionally substituted ring selected from a 5-7
membered saturated, partially unsaturated, or fully unsaturated monocyclic ring
having 0-4 heteroatoms inder;)endently selected from nitrogen, oxygen, or sulfur,
or an 8-10 membered saturatéd, partially unsaturated, or fully unsaturated
bicyclic ring having 0-4 hetefoatoms independently selected from nitrogen,
oxygen, or sulfur;

R’ is selected from R', Ar', Q-OR’, Q-OC(O)R’, Q-CONHR?, Q-OC(O)NHR’, Q-
SR’, Q-N(R")z, NR)(Q-A1), NR)C(O)Q-NR ), or NRIQ-NR )z

R'is an optionally substituted C15 aliphatic group;

each R* is independently selecjted from R, COR’, CO,R’, CON(R5 )2, SO,R?,
SO;;N(Rs)Z, or Arl; |

each R’ is independently selected from R or Ar;

V!, V? and V? are each independently selected from nitrogen or C(R®);

cach R® is independently scleoited from R, At halogen, CN, NO,, OR, SR,
NRY,, N(R)COR, N(R)corfq(R“)z, N(R)C(0)OR, CON(RY),, OC(O)NR™,,
CO.R, OC(O)R, N(R)SO;R,%N(R)SOZN(R");_, SO.R, or SO;N(R*),; and

each Ar' is independently sele%:tcd from an optionally substituted 5-7 membered
saturated, partially unsaturated, or fully unsaturated monocyclic ring having 0-4
heteroatoms independently siclccted from nitrogen, oxygen, or sulfur;

provided that when v, V2, and V3 are each CH, T is a valence bond, and R’ is Q-
C(R)(Q-Ar)R3, wherein Ar is an optionally substituted phenyl ring, then R is
other than Q-OR’ or C(O)NH,,

15. The compound according to claim 14, wherein:
R is T-Ar, wherein: :

T is selected from -NHC(O)—j, -NH-, -NHCH,-, -NHSO,-, -CH,NH-, -C=-, -CH,- or -
CH;CHy-; and ‘

Ar is an optionally substituted 5-6 membered aryl ring having 0-4 heteroatoms
independently selected froth nitrogen, oxygen, or sulfur, or an optionally substituted
9-10 membered aryl ring hﬁving 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur] and

R? is Q-C(R)(Q-Ar)R’, where

bt e

n:
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~-ONZrCo M-~ MH2 WHR 1-73 1-74 H1-75 ki HHM Voti 146 1-71 08 o

0
| a&044~ nmo 1-79 K Htcam ANk% M~ H DO |I-VHO T195 1-96 Iés }Lﬁq é\IH
YO? NH2 HO cl fl~aN MZ~ grr H-kev . NHO 130 25 JUL 2006 zaj*“F 0

1-106 1-1 - - - ' ~ -
1-106 1- 107 N4 0 s 4R s B NGB ey cPRRJo MY 1117 N
each Q is independently selected from a valence bond, -CH;-, or -CHyCH,-;

and

Ar is an optionally substituted 5-6 membered saturated, partially unsaturated,
or fully unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, or an optionally substituted 9-10
membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or

sulfur.

16. The compound according to claim 15, wherein:

R? is CH,OH, OH, NH,, CH;NH,, CH;NHMe, CH,N(Me),, CH,CH,NH,,
CH,CH,NHMe, CH,CH,N(Me),, CH,CH;NH,, NHCO;#-butyl, phenyl,
cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, NH(CH;);NH;,
NH(CH;),NH,, CH,C(Me),\NH,, CH,C(Me),CHMe, NH(CH;)»,NHEt,
NHCH,pyridyl, NHSO,phenyl, NHC(O)CH,C(O)Oz-butyl, NHC(O)CH:NH3,
and NHCH,-imidazol-4-yl,

17. The compound according to claim 14, wherein:
T is a valence bond; and
R? is Q-C(RX(Q-Ar)R®, wherein:
R and R’ optionally form a 5-7 membered saturated or partially unsaturated ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
R? is Q-N(R%),, Ar', N(R)C(O)Q-N(R*),, or N(R)Q-N(R*),; and
Ar is an optionally substituted 5-6 membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or an optionally substituted 9-10 membered saturated,
partially unsaturated, or fully unsaturated bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur.

18. The compound according to| claim 17, wherein:

R? is CH,NHMe, CH,N(Me),, CH,CH,NH,, CH,CH,NHMe, CH,CH;N(Me),,
CH,C(Me),NH,, CH,C(Me),CHMe, NHCO,(t-butyl), phenyl, NH(CH,);NH,,
NH(CH,),NH,, NH(CH,),NHEt, NHCH,pyridyl, NHSO,phenyl, NHC(O)CH,C(0O)Or-
butyl, NHC(O)CH,NH;, and NHCH,-imidazol-4-yl.
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131 JUL 2006 1-124 1425 au 1-130 1-131 Nvt 1.132 1-134 1-135 all( a: H20
2: 1-138 | M\X 1-139 1-140 14 K L~ 1A43 1444 ca 0 CA 1-145 1-146 1-147

NM 132 25 JUL 2036 1-149 1-150,ct 440 411~ u, 1-152 1-153 1- 154 )4- ifep
1-156 4,7~r t3 mow RNH ff9w 14 1000 133 25 JUL 2006 ONI O kCBn HWU

1- 1006 1- 100819AMRe compound according to claim 14, wherein said compound is selected from

the group consisting of:
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1-1026 H2 NHI 1-1035 and | A037. 14. A conpound of forrmula 11b:
units of T are optionally, and indegendently, replaged -N(R) -, -S,
R) &, or N-582 A R NSTiJ
l’~= . " SU f ) ‘Eﬁ ot ,‘;:‘ 1a
t aker gethemy Wi t h4 atom at t ached
or sulfur; R is QCR,.(OA)R", whaguesn: 135 z5 RIW12005 R and R3
sulfur; each Qis i e

1-1010 1-1011 1-1016 1-1017 I|4n~ 1-1019 N 3F 94 134 75 JUL 269 0
Lat o,
pharmaceutically acceptable salt thereof, wherein k is T-Ar; T is selected
froma val ence bond or a Cl.6al kylidene chain, wherein up to two nethyl ene
(é{]t ly sel ected
up, or: tw R
thereto, forma S menber eskesat Jf pt ed, partHal wAunsat ur at ed, or aromatic
ring having 1-3 D&teroatons i nllep gt ed fromnitrogen, oxygen,
optionally forma 5-7 nEttbered saturgted or partial hy unsaturated ring
havi ng 0-4 het er oat omgl_J , [ ﬁf Sty t'r om oferf Yoxygen, or
et T oM fficdi Bond“or a

Cl - 4al kyl i dene chai = igidependent | y a# opti onal substituted
ring selected from 5-7 nmemkergd sat ur at elfte pargd al | y unsaturated, or
fully unsaturated nphocyclic rifig having 0-4 hé¥eroatons i ndependently

sel ected from nitren, oxygen, or sulfur, or an 8- ) menber ed sat urated,
partially unsaturated, @gmfully unsat@ted bicycl L ng having 0-4

het et oat ons i ndependently sel ected frgm nitroger yQ Qp Sul fur; R3is

selected fromR , At'NQ

QNW2, NR(QAr), #

|
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|
R is an optionally substituted C 1-6 aliphatic group; each R4 is
i ndependent |y sel ected fromR OOR, CO2R, CON(R)2, SO2R, S02N{ RiY12 2006x
At';, each R5 is independently selected fromR or At; 1, V2 V3 6); V and are
each i ndependently sel ected fromnitrogen or- C(R each_ R6is i ndependent |y
selec ! ted fromR, At hal ogen, CNj 02, OR. o ~ y  MERYC
N(R) CON(R4) 2, N(R) PARY) 2, ;:{ﬁm WO 3
N(R) SO2R, ' N( R) SC2N L S02 i :
sel ected from an ‘ subst i} ut ed 5-71% ey saturabted, partially
unsat urated, or fp# ﬂatenocycl ic Ting¥aving 0-4 -heteroatons
i ndependent |y sel ed fromnitrogen, oxygen, or ®ulfur; provided that when
V1i-~V2 an; d are each CH, ,|savalencebond nd R is Q@
CR(QAr)R 3, wherein Ar is an optlom-aSEly substltutga&phenyl ring, then R 3
is other than Q OR5 or @O) NH2 he corrpound acclr di ng. tg
wherein: RL is T-Ar, Hw <t ed & t:)i* A
- NHS02-, - CH2NH-, i
substituted 5-6 ng \
selected ftor p ni , ssul fur,
9-10 nenbered aryl &k ng h ving 0-4 eroatom; i ndep e%q}l&ntly sel ected from
ni trogen, oxygen, or sulf ~and 2 Ri®WIQC R (QAr) wherein: 136 75 JUL
2006 R is R, @QOR W,, Ar' ‘(R)C(O) (R, , Ibr.NR QNeR),; each Q
is independently sel et . W b @ { L Ol SPAIES )R
is an optionally M ALIR2G, e ET e al Iy unsaturat ed,
or fully unsaturat eg.f .i c ringNaving 04 heted atom; i negpendent |y
sel ected fromnitreden, oxygem, ¢ S idonal | y substituted 9-10
menber ed sat ur at edart| ally unsat qey or full y um&ﬁi urated bicyclic
ring having 0-4 heteroalBBns |ndependen y sel ected fom nltro eq, oxygen,
or sulfur. 16, The cq B CH20H,
OH, NH2, C112NT-12, ‘

cdsai m 14,
-N 4CHZ-
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CH2CH2NHMe. CH2CH2N( Me) 2, CH2CH2NH2, NHCO2t - butyl, phenyl, cycl openta
nmet hyl, ethyl, isopropyl, cyclopropyl, NH(CH2)3NH2, NH(CH2)2NH2 JUL 7006
CH2C( Me) 2NH2, CH2C( Me) 2CHMe, NE( CH2) 2NHEt,  NHCH2pyri dyl, NHSO2phenyl,
NHC( O) CH2C(O) Ot - but yl , NHC(O) CH2NH3, and NHCH2-im dazol 4-yl. 17. The

conpound according to claim 14, V\/ner eig. T is,acval entespond; dis

Q C(R (Q Ar)R3, wherei AR opt ing |Lji a SMNZA ok ysat ur at ed
or partially unsatur g Ty | NGyfik 4 roat ong .Hnde eRdent |y sel ected
from ni trogen, oxygen, A, S QN( Ar N(R)C(CJ)“‘@N(R4)2 or
N(R)Q N(W2; and Ar_ Sy an optl%'ﬁal nA1bstituted 5- 0-merper ed saturated,
partially unsatura ooy fully unsat Uf at ed nonocyclj.c. ri ng having 0-4

, or sulfur, or an
menber ed sat ur at ed parti Y Wnsadr at ed, or
i _ 2y s Aqnendent | y

het er oat ons i ndependent Iy gel ected fromR0nitrogen, o
optionally substituted ‘?

fully unsaturated bicwycl
sel ected from nitrogeg§ 9 BT
claim 17, wherein: ' CHZCHZN[WE) 2,
CH2C( Me) 2NH2, Cf | 2CLL - butyI )Hﬂephen NH( CH2) 3NH2,

NH( CH2) 2NH2, NH( CHA, 2N | Et , NHCHZp dyl , NHsozphedw} NHC( O) CH2C( O) C -
butyl, NHC(O CH, NRI, d NHCH2-i m dazol -4-yl . 137 25" JLL; 2006 19. The
corrpound accordi ng to cl %.ffﬁ 14, wher ei n-2%&i d corrpound | S selected fromthe
group consisting of. 119 H 14 Nl 127 1| -

- Vhy 1- 141 0gl- 1 162
1-16a 1-167 138 25 -JUj_-& g W
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HIF, t ~c¢c NHw 1-177 CA NH N112 & W2 doEt cl C4 a 1J92 0 NH2 BF
1-195 1-196 139 25 JUL 2006 MH 1-187 Tt NHt Wk 1-191 X-102 1- 158 Jul. 1808
1-195 | | 1-196 1497 1-19B | Nijol WN 4r a OF3 F PhO 1-2W1.201 140 Z5
JUL 2966 r Ara 1-203 1-204 104 T-207 W NOP, t~ )6210
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91 1-212 1-213 4ro 1-2.14 1-215 1-216 141 25 JUL 2006 1-2W 1-222 1-223
1=3 Hcl Oc ~ wul-e CFO 1-231 V229 V230 NH2 1-233 1-234 |Ift W2 o 0, 11
Vie Nip Ul47 ot 1-235 142 2 5 JUL M6 H Gnb KH AH2 F 1.239 1-24dith 26 239
12,41 1-24 1-2445 11 E O 1-256 1-248 1-249 0 CA NR2 H HH2 NH2 H 1-200
1-261 0 N112 H'N NHp HO 0 0 1-2(4
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143 25 AL 2006 N4z W2 1-266 1-267 H W, N NK2 1-268 PmOH or WAN NH F
14 a~NXH~ MHz sts N'R 1-271 0 4:CL F 0O NKF Nk NHNH2 NH 2 %\5 U Wnos
1-274 Ls 1-275t-M H O rp O KP~)L40 O, KH NH ~e NH WHZ NHgr ;5 'S
1-277 1-278 1-279 ~ ~Zqej 1 0 wO 'NF~e ~4:OL NHz I1t4] Q N142 1-290 1-291
1-282 144 75 JUL %006 0O NH wp NHg Lw 1-284 1-

2950, M
OO SO TS

Wy
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~NH NHg NHONH2 ~r 5 14 1-297 mm 1-,289 Y SI-WH 1-im14 ono NR 14 ro

r-1031 145 25 JUL 2096 HK HK "4, H Hz 1.1039 Crw NHg ce NHz ggl'ﬁ”-l\hﬁq\m
1-1044 ~~ FF 14 Fol O cl L N14. I NH Wt 1-1045 i-~1(146 1-10 0
Atip, 1-JOA9 1-1049 146 25 JUL 2006 1-1053 14 Npc~, ko nH gqrNH Pr NC

2N %Nfﬂaﬁ@

Nty
1285
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H KNia NHk 14060 1-1061 14062 H HO I-MH MO 1-1065 LAWH tile H
oea HNit NHZ W O 14, N M 141 25 JUL 2005 I-low O NN Tpa HN Nit rN,
INO H 4 Has NH 'I M, alM 1-1069 1-1070 and MGV 20. A conposi’ ilin2006
conprising a conpound according to either of clains 8 or 14, and a
pharmaceutical |y acceptable carrlerH adjuvant or vehicle: 21.'ne

Qg: k) - conprising a therapeutic
efft, an anti-inflammtory agent,
factor, an agent for treating
; | i ver disease, an anti-vira
agent, an agent f bl ood di sorders, an agent for treating
di abetes, or an agen for treating i munodefici cy disorders. 22. A nethod
of inhibiting AKT, PKAp ;K 1, p70S6K-108 ROCK kinase activity in a
bi ol ogi cal sanple con iprising th- step of contagting said, biological sanple
wth: a) a conpour j : a c%&ﬁ@i irding to claim
14; or

NHz -,3 by
H
5 2 0 Jb@
LieReet N wo BT
o & &
NG .
11048 11049 E1050
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c) aconpo | ition according to claim20. 23. Use of a conposition accordi ng
to claim 20 for the manufacture of a nedicanent for treating or zi?HLQ%E
the severity of a disease or condition selected froma prollferatl
di sorder, a cardiac disorder, an inflammatory disorder, anautoimune
i sorder, a neurodegengfative disorderd a , S6 bone di sorde
141 7Z5 JUL 2006 24. ‘ordia@' ¢ My, ,w ggﬂi)ald di sease or
condition is selected - eun g 3 sﬂhna H V, angi na
pectoris, peripheral Wi ¢ clll ayi on diﬁti B8 , aINKgriosclerosis,
t uberous sclerosis.$” or ostedforosis. 25. The ‘use accordlng to claim 24,
wherein said dise or condition is selected fromcancer. 26. The use
according to clai 5 5 reln sai d qapser is sel eckBd3from brain
(gliomas), breast, col BH head and neck kldney,

lung, liver, nelanom,

ovarian, pancreatic, eyoutate arcona ohd.  SE=The e according to
claim 26, wherein sain kg sele S Fe T Y PYost ate, or
ovarian. 28. The uga g to c -HH 23, i ST} xdi t i onal step
of adm nistering He sald pat ddltlonahughe‘ipeutlc Mhent sel ected

froman anti- proliferative agent ﬁn anti! F |nflaqﬁﬁﬁpry agent, an
i nmunonodul at ory agent}Mm4neurotroph|k“¥%ctor -an agent for treating
cardi ovascul ar di sease, an agent fwor treating |itver dlsejse an anti-viral

agent, an agent for.treating bloq@ d , g fol treating

di abetes, or an a A | preat i n NN i ci effC @i $orders, wherein:

sai d addltlonal t s Pt B agent#i s appropri at or theldi sease bei ng
treated; and saiovfddiﬂidﬁpﬁ t he peutic gg%nt adm ni stered together with
said conpositiormnmsds a si e doSage { ot or separateigye from sai d

conposition as part ofF¥®hultiple dosage form 149 25 JUL M6 29. A nethod

of inhibiting AKT, PKA, PDKI, p70SgK., or gan se in blologlcal sanpl e;
whi ch net hod conprl'fj=?oqiéfzjngh1, y: ! ?Jf%hn a conpound

of formula Y: HO

;«mﬁz

1-1065
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N, O~. 14 1Vv4 1, or a pharm
wherein: Rl is selected fromT-Ar
NH- (optionally substituted pheny
substituted phenyl), NHC(O) (optio
NHC( O) NH( optional |y substituted p

ceutically acceptable salt thereof,

chloro, brono, fluro, NH2, NHWe, NHEt,

), NH- cycl ohexyl, NHCH2(opti onal 2§ JUL 2006
nal |y substituted phenyl),

henyl ), NHC(O) CH2(optionally substituted

phenyl), NHC(O) CH2CH2(pgilsg onal | y sub#iéefut ed pheny|Bi068 N(R) C( O (optional |y
substituted phenyl), NHC(O naphthyl, NHC(O)thi enul NRC( Ot hi enyl,

SC( Ot hi enyl CHZCQO)thi enyl, NHG ‘) A, et hyI et hyl,
propyl, isopropyl qur a ®F s selected from

a valence bond or ! l'iden
of T are optlonau‘g, a#d kndepen
-N(R (O -, -AOMR-, -G -, o
wherein up to two nethxhﬁge uni ts
replaced by -0-, -N(R-, -S-, -N
each Ris |ndependently sel ect ed
Cl -6aliphatic group, or: two R gr
with the nit rzmgmo@ﬁpwinoﬁtcbﬁ@heﬂg
partially unsaturated, ar omat

net hyl ene units
y -0- N N(R)-, -S,
a Cl-6al kyl i dene chal n,

*Ionlajalzy and i ndependent ly,
C(%‘ (R-, -(O-, or -S&-;

of L‘fqmar e
R O -

from hydrogen or an optionally substituted

oups on the sane nitrogen, taken together

biehpband ARbANRL B eltheRo4isd sS@tiYr at ed,

ic ring having 1-3 heteroatons

i ndependent | y sémfbep}eﬁﬂlfaﬁmcalrhﬁ’ #qcepieble caxtiggeaadjuvent, suvéhiele. R 2 is sel ect ed

fromQAr, @QNR)2, or QC(R (Q
optionally form' a 5-7 nenbered
havi ng 0-4 heteroatons i ndependen
sul fur;
1- 4al kyl i dene chain; each Ar is
ri ng sel ect eif, iThemanﬁesﬁlorrmbﬁlﬁ
fully unsaturated nonocycli ring
sel ected from nfg$% ?Fteqc)
latB[éué@é

partial ly unsat Hﬁfi’lh
het er oat ons i ndepen ent
card1ovascular disease, an

an agent for treating blood

Ar)R3, wherein: JUL 7906 R and R3
saturated or partially unsaturated ring
tly selected fromnitrogen, oxygen, or

each Qis independently Selected froma val ence bond or a C

i ndependently an optionally substituted

odtitar X, edtlitigrenlllyl cahilpyisingaaherapdugid, or
havi ng 0-4 heteroatons i ndependently

frgmean, antigroligraiye aggyt, aprpngi-inflampaiars AgRNtsY ur at ed,

0- 4
SRR 10 O

agent for treating liver disease, an anti-viral agent,

disorders, an agent for treating diabetes, or an agent

S

for treating immunodeficigncy disorders. '

22. A method of inhibiting AK
in a biological sample com
with:

a) acompoy
b) acompou

c) acompos

23. Use of a composition accd
medicament for treating o
selected from a proliferati
disorder, an autoimmune ¢

disease, or a bone disorde

[T, PKA, PDKI, p70S6K, or ROCK kinase activity

iprising the step of contacting said biological sample

nd according to claim 8;
Ind according to claim 14; or

ition according to claim 20.

rding to claim 20 for the manufacture of a

r lessening the severity of a disease or condition
ve disorder, a cardiac disorder, an inflammatory
lisorder, a neurodegenerative disorder, a viral

I
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R3is selected fromR, At', QOR, QOC(OR QCONHR, Q@ OC(ONHR , Q SR
QG NR4)2Z, NR(QAr), N(R)C(O)QN(R4)2 or N(R) Q@ N(R)2; Xis an %pw m@ |y
substituted Cl-6aliphatic group; each R4 is independently sel ect eg d .
COR, COZR CEN(IReude aé@ﬁﬂl%/to %Mﬁ@l@rmﬁﬁm@ﬁmeas@%‘flaoﬁ:ﬁlﬁ i & sefadepgendently
sel ected from R or ; are each mdependent?y selected from
nitrogen or C(Ri®mM canealc hheRﬁiatCSd larthmpensibm’al I;H‘é,eilngmla@dctbna,meﬁphﬁal hal ogen,

2 2 o e R Gy LAY g R 2 2 O

At' is i ndepend@@ﬁebyorsﬁlsect ed froman optionally substituted 5 7 nenbered
saturated, partially unsaturated, or fully unsaturated nonocyclic ring
havi ng 0-4 heteroatons i ndependent |y selected fromnitrogen, oxygen, o

r
sul fur; provi c R hydrogen
then R2 is Ili)%?1 % a%‘éﬁﬁz@g %@%Mﬁ gel gal(g eES%t wggas@%ﬁi
OCHzphenyl . 30. ffﬂnecdmbhod according to claim?29, wherein: Rl is sel ect ed
from hal ogen, CN N(R4)2, or optionally substituted Cl-6aliphatic; and 75
JUL 2006 k2is selected fromQAr or QN(R5)2 ; wherein: Rand R optionally
forma 5-7 ne t ng O- 4

bet CToat ons i %%&%&i%‘%@‘ﬂ}‘%&e‘géﬁgﬁ trd(r)}%éﬁ%{? #géglﬁft& 8 S%%cw,a % BI%Y'} fur; i's

an optional |y suplsdmdsitteehst,icopnsbéadcinddaetl, (k[dnay,ﬂuﬁg,rlmashemﬂmcﬁﬁ ur at ed
partially unsaturated, or fully unsaturated cyclic ring having 0-4

hCt eToat ons |nd«9ﬁf@‘ﬁ%ﬁf‘1ﬁ7w§’él’@)é§té@ FEII‘E)‘?W%OE#B’Q%'% oxygen, or sulfur, or a 9-
10 nenbered saturated, partially unsaturated, or fully unsaturated bi cyclic
ring having 0-4 heteroatormindependently sel ected from nit rogen, oxygen, or
sul fur. 3 1. Ihe’l“hemsh@a:boaiing)tmblaigi%) veagims 9 candeeiseselecteR frans sel ected from
hal ogen, CN, N( R4212 ot T-R and is selected fromQ C(R)(Q Ar)R3, wherein:
Rand R3opt i onal IRF$T83Mf Brostate, QEAKEIE saturated or partial |y unsaturat ed
ring having 0-4 beteroatons independently selected from nitrogen, oxygen, or
sul fur;

28. The use according to claini 23, comprising the additional step of administering
to said patient an additiondl therapeutic agent selected from an anti-
proliferative agent, an anti%—inﬂammatory agent, an immunomodulatory agent,
a neurotrophic factor, an aigent for treating cardiovascular disease, an agent for
treating liver disease, an arflti-viral agent, an agent for treating blood disorders,
an agent for treating diabejtes, or an agent for treating immunodeficiency
disorders, wherein: ‘

said additional therapeutic agent is appropriate for the disease being
treated; and

said additional therapeutic agent is administered together with said
composition as a single dosage form or separately from said composition as part

of a multiple dosage form.
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Ar is an optionally substituted 5-6 nmenbered saturated, partially
unsaturated, or fully unsaturated nonocyclic ring haV| ng 0 4 heteztr gﬂo?ﬁﬁ
i ndependently selected fromnitrogen, oxygen, or sulfur, an o a @/
substituted 9-10 nmenbered saturat ed, partially unsaturat ed or fuIIy
unsat ur at ed b| cycl ic ring _having 0-4 beteroatons i r((illlggendently sel ected

from ni t r ogen29-gxipgted obinhikiting AT, FeA LK. 97986 RcOROCKIINGedma, Q N(R) , ,
A, N(R) C(O) Q Iﬂgrd?g%{galgv\ﬁ R Q@ N( R),. 32. The nethod according to claim 29,
- r1

wher ei n: rein: Ar i s an optionally substituted 5-6 nenbered
sat ur at ed, part ivelli¢hymethsd comtied, contattidgdaid/biolugidal saile withne coyipbur@ ri ng
havi ng 0-4 heterggqrgrﬁ Jdndependently sel ected fromnitrogen, oxygen, or

sul fur; and Tis &d - from-NHC(O) -, -NH, -NHCH -, NHS02-, -CH2NH-,

-C—-C—, - CH2- or -CH2CH2-; -152 25, JUL 2006 33. The net hod accordl ng to
claim 32, wherein: R2 is QC(R)(Q : sysMherein: Rand R 3 optionally form
a 5-7 nmenbered saturated or parti gttt Worat@d ring having 0-4

het er oat ons i ndependent |y sel ect nj jroge, ), oxygen, or sulfur; Ar is

an optionally substituted 5-6 nmenb&-ed artially unsaturated, or

fully unsaturated nonocyclic ring k .et eroat ons i ndependently

sel ected fromnitrogen, oxygen, orﬁsul fur, "an optionally substituted 9-10
menbered saturated, partially unsaturated, «for fully unsaturated bicyclic
ring having 0-4 het er oat ons i ndependent | y1 sel ected fromnitrogen, oxygen,

or sul fur; and dRa phemBceutidaPRacceaMhR thedsof, whkfiid( O Q N(R4) 2, or
N(R) Q@ N( R4)2 34. The nmet hod according to either of clainms 31 or 33, wherein

sai d conmpound HRags sdlectédoirom| TaAry dhlarp, hromolfletoXNH, ONHNIR NHE, NH- 114) s 1V
O B U SRR R Fgal LB Rl o ity 2ocording o
substituted phenyl), NHC(O)(optionally substituted phenyl),
NHC(O)NH(optionally substituted phenyl), NHC(O)CH,(optionally
substituted phenyl), NHC(O)CH,CH,(optionally substituted phenyl),
N(R)C(O)(optionally substituted phenyl), NHC(O)naphthyl, NHC(O)thienyl,
NRC(O)thienyl, SC(O)thienyl, CH,C(O)thienyl, NHC(O)pyridyl,
NHC(O)furanyl, methyl, ethyl, propyl, isopropyl, cyclopropyl, acetylenyl, or
t-butyl;
T is selected from a valence bond or a C;_salkylidene chain, wherein up to two
methylene units of T are optionally, and independently, replaced by -O-, -
N(R)-, -8-, -N(R)C(O)-, -C(O)N(R)-, -C(0)-, or -80,-;
T’ is a Cisalkylidene chain, wherein up to two methylene units of T’ are
optionally, and independently, replaced by —O-, -N(R)-, -S-, -N(R)C(O)-, -
C(O)N(R)-, -C(O)-, or —SO,-;
each R is independently selected from hydrogen or an optionally substituted
C,.galiphatic group, or:
two R groups on the sarqie nitrogen, taken together with the nitrogen atom
attached thereto, form a 5-7 membered saturated, partially unsaturated, or
aromatic ring having 1-3 heteroatoms independently selected from
nitrogen, oxygen, or suglfur;

R? s selected from Q-Ar, Q-N(R®), or Q-C(R)(Q-Ar)R’, wherein:
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rd NV, 0 H AV or a pharmaceutically acceptable s all thereo f 153
25 JUL 7006
R and R? optionally form %a 5-7 membered saturated or partially unsaturated

ring having 0-4 heteroatjoms independently selected from nitrogen, oxygen,

or sulfur; ‘

each Q is independently éelected from a valence bond or a C;_jalkylidene
chain; |

each Ar is independently an optionally substituted ring selected from a 5-7
membered saturated, partially unsaturated, or fully unsaturated monocyclic
ring having 0-4 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, or an 8-10 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring having 0 - 4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur;

R’ is selected from R, Ar', Q-OR®, Q-OC(O)R’, Q-CONHR’, Q-
OC(O)NHR?, Q-SR’, Q-N(R*)2, NR)Q-Ar), N(R)C(0)Q-NR ™)z, or N(R)
Q-NRY)z;

R'is an optionally substituted C,_saliphatic group;

each R*is independently selected from R, COR’®, COR?, CON(R®),, SO,R’,
SO,N(R?),, or Ar';

each R’ is independently selected from R or Ar;

V!, V¥ and V? are each independently selected from nitrogen or CR®;

each RS is independently selected from R, Ar, halogen, CN, NO,, OR, SR,
N(R*,, N(R)COR, N(R)CON(R*),, N(R)C(O)OR, CON(R?),, OC(O)N
(RY2, CO:R, OC(O)R, N(R)SO,R, N(R)SO,N(R*),, SO;R, or SO;N(R™Y;
and

each Ar is independently selected from an optionally substituted 5-7
membered saturated, partially unsaturated, or fully unsaturated monocyclic
ring having 0-4 heteroatoms independently selected from nitrogen, oxygen,
or sulfur;

provided that:

when V', V2, and V? are each CH and R is hydrogen, then R?is Q-C(R)(Q-
APR®, wherein R? is other than R, Q-OC(O)R5 , or OCH;phenyl.

30. The method according to claim 29, wherein:

R!is selected from halogen, N, N(R4)2, or optionally substituted C,.saliphatic;

and
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R? is selected from Q-Ar or Q-N(R?), ; wherein:
R and R? optionally form a 5-7 membered saturated or partially unsaturated
ring having 0-4 heteroatoins independently selected from nitrogen, oxygen,
or sulfur;
Ar is an optionally substituted ring selected from a 5-6 membered saturated,
partially unsaturated, or fully unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 9-
10 membered saturated, pértially unsaturated, or fully unsaturated bicyclic

ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur.

31. The method according to claim 29, wherein:
R! is selected from halogen, CN, N(@®R",, or T-R; and
R? is selected from Q-C(R)(Q-Ar)R?, wherein:

R and R? optionally form a 5-7 membered saturated or partially unsaturated
ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur;

Ar is an optionally substituted 5-6 membered saturated, partially unsaturated,
or fully unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, or an optionally substituted 9-10
membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or

sulfur; and

R is selected from Q-OR®, Q-N(R™),, Ar', NR)C(O)Q-N(R™,, or N(R)Q-
NR*),.

32. The method according to claim 29, wherein:

R!is T-Ar, wherein:

Ar is an optionally substituted 5-6 membered saturated, partially unsaturated,

or fully unsaturated mondcyclic ring having 0-4 heteroatoms independently

selected from nitrogen, oxygen, or sulfur; and

|
T' is selected from -NHC(0Q)-, -NH-, -NHCH,-, -NHSO;-, -CH,NH-, -C=C-, -

CH;- or -CH,CHj-;
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33. The method according to claim 32, wherein:
R?is Q-C(R}Q-Ar)R?, wherein:

R and R® optionally form a 5-7 membered saturated or partially unsaturated
ring having 0-4 heteroatoms ihdependently selected from nitrogen, oxygen, or
sulfur;

Ar is an optionally substituted 5-6 membered saturated, partially unsaturated,
or fully unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, or an optionally substituted 9-10
membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur; and

R’ is R, Q-OR®, Q-N(R*),, Ar', N(R)C(O)Q-NR™,, or N(R)Q-N(R*,.

34. The method according to either of claims 31 or 33, wherein said compound

has the formula IIT or TV:

or a pharmaceutically acceptable salt thereof.

35. The method according to claim 29, wherein said compound has the formula V:

N Mz o

0}-—[@{“}
Ar

or a pharmaceutically acceptable salt thereof.

v
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