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| NHI Bl TORS CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s application clains
priority wo odks43etl St at es Provi sional Patent Application PeOBB10H9% fil ed
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
medi ci nal chem stry and relates to conpounds that are protein kinase

i nhi bitors, conpositions containing such conmpounds and nethods of use.
More particularly, the conpounds are inhibitors of AKT, PKA  PDKl, p70S6K,
and ROCK ki nases and are useful for treating di seases, such as cancer.

BACKROND OF: [ L WYENT N R0 1 e ool B cfinient Adepapubigeegent

uriuctT oSt LI Yy Ul

structure of enzynmes and ot her bionol ecul es associated with target
di seases. (One |rrportant cl ass of enz rres that has been the subj ect of
extensive study is t&RO b

i ntracel | ul ar ; The S ef osphoryl
transfer from Zh%g%#%locs? ﬁ Egtéfm é %%Omﬁé? XJnﬂ dgpaﬁ?sﬁéwhm&%l?e%?%%ﬂphg%qns

i nvol ved i60/35 1559 fallet Dgnua@y bﬂt@ﬂoztthebaltatte oflwRithIeE inebrpotNeSRGe@ pat hways
through which extracellular and other stimuli cause a variety of cellular

responses EERREur inside the cell. Exanples of such stinuli include

envi ronnmental and chem cal stress signals (e.g. osnotic shock, heat shock,
ultraviolet radiation, bacterial endotoxin, H202), cytokines (e.qg.
interleukin-1 (I1L-1) and tunorFiEEEy OF FHE &SVENTIONNF- (X)), and growt h

factors (e.g. ranul ocyt e macrqophage-col ony-stimulating factor (GW CSF),
and fibrobl ast GioMesent fnyspiipn is prsthe Tield obe igiel ehamaitrg ARdelaies fRay ef f ect

one or mor&neRiuhid @bt &€ P&Qﬁ% ds€liiithrs, (cBnfpobitioBS Q(Yt%t:gmn QLR p]tgbunds
differenti at| on, secretion of or nmones, ‘actrvation nscr| I on
factors, randohethedsnifruaet Mune pgtivgled, thetahmurslmarecmhﬂ)ntofs affARRT PPIEAN

synt hesi s el | 3/064397. PCT/ USO3/ 02096
[ 0003] - ekl LB b ERORI Effes Gt SR OB AI6HAP SUCLBOAIES
triggered by protein kinase-nedi ated events. These di seases i ncl ude

aut oi nmune di seases, inflammat ory di seases, neurol ogi cal and
neur odegener at| ve di seases BAGIRGROUNDAVKITHY {lIQNseases, allergies and

ast hnm, AI s di s a3, Q! hor mone-re e d| sease Accor I

there has | L?bsef‘raﬁtl L ReVa HieEPEY l%ag?élkf’a}'@isﬁg‘?n gyd ?ﬁ?‘il/mtlgc‘?q s é?’ot ein
ki nase i nl‘bettbﬁ mcergthﬂtn@@ﬁhetﬁaﬁtﬂew efByrhdreind REhEr ibford@edtlss aseodmat vthge has
been to find protein kinase inhibitors that act in a selective nanner.

Si nce t hertargst diseaserer@ms Bnpqsiapt epss alicpagaes theihas heen thavebiceidliesteasivar i et y
of cel l'ul a4 elective inhibitors may |ead to unwanted side
ef fects. é%ﬁfa%ﬁg%aqgggiﬁom as PKB or Rac-PK beta), a serine/threonine
protein kl[ﬂa@;ﬁ haeibkianses hmnhtatt mttaeelbﬂmsegqpt eraisddction. sme@rcﬁl thisypges of
cancer and S.a ne |ahor of ce{l functions [ (Khwaja, A, Nature,
401, pp. eggfng 38 ond(ggﬁsfer r@n a e egptde 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 stimuli cause a variety of cellular responses to occur inside
the cell. Examples of such stimuli include environmental and chemical stress signals (e.g.
osmotic shock, heat shock, ultraviolet radiation, bacterial endotoxin, H,O), cytokines
(e.g. interleukin-1 (IL-1) and tumor necrosis factor o, (TNF-av)), and growth factors (e.g.
granulocyte macrophage—colony—stimulatin}g factor (GM-CSF), and fibroblast growth
factor (FGF). An extracellular stimulus may effect one or more cellular responses related
to cell growth, migration, differentiation, secretion of hormones, activation of
transcription factors, muscle contraction, glucose metabolism, control of protein synthesis

and regulation of cell cycle.



Oncogene, 19, pp. 2324-2330, 2000); (Nam kawa, K., et al., JNeurosci., 20,
pp. 2875- 2886, 2000)]. AKT conprises an N-term nal pleckstrin honol ogy
(PH) donmewn,03m648pbnase domain and a Ctermnal "tail" regiPCm/USII02006

i soforms of human AKT kinase (AKT-1, -2 and -3) have been reported so far
[(Cheng, J.Q, Proc. Natl. Acad. Sci. USA, 89, pp. 9267- 9271, 1992);

(Brodbeck,[0003]et Mhny dideasBi &k .asddaried wifH abiRmaPdedtl R t&Pond 993 deredibye PH
dormai n bi nds 3- phosphoi nositides, which are synthesized by phosphat’ dyl

i nosi t ol JwolRimsineserpediated gpes- stiesa diserssn inpjudgraginimnfumetdiessesuch as

pl at el et ] fo ner v .om.h factor (NG-) and

i nsul i n-1 ﬂﬁghﬁgﬁ%ﬁ%ﬁﬁ%&%ﬁ%ﬁo&gléﬁ Qﬁ%‘%ﬁ‘ﬂrf’ge%ege%ﬁ“? dISRASFS: BdSer. Biol ., 17,
pp. 1595- Mafhovab&9d) disdasesyailagies ald AsthmSCARR6Ener? BseafPor Ho2BohSEhlated 997) ] .
Lipid bindjng to the PH domain pronotes translocation of AKT to the plasna

menbr ane &htPareciqcerkingly Jhers prvbganc subatapyal sflortHe madiciesd whemistgrie Sndi ng
protein r&@ﬁleﬁnasg%bﬁ&s-ﬁ%{t%Peseffegﬂ(léggsgthfaﬁ?g%t{@%%%gg f&&rkaﬁlgﬁgéﬁ@ HeSQfOr s
Y. se , as o e u nown,

1, 2 and 3, respective con i'nase 1's required

for the pHosighotejd khaerinbibitoiSehat 43t inSeseletdve mabesrd B2ndenhdrb areGringdrapipal
tails of AKT-1, -2 arlld -3 respectively, in order to yield a fully
act i vat ed PERIpINGn3sss thaf psgnyolvsita 3 Yelehy ol llplr fespomsshtoarelectiYer nedi at es

several fypGhitoRsnW it R & tcedide d ding the netabolic effects of
insulin (Cal era, i leallf aﬁn@f‘sﬁ%%@ks&qem, 273, pp. 7201-7204, 1998),

i nduct i on [8004]i f fARKEfsls@akiown anBKBrorRaotFK bet@),iaceringthoeaiimne myrbinkisasans

stress respopses . (Alessi, DR et al., rr. in. Genet. Dey., 8, pp.

55- 62, _193‘@5 be fb%‘é%“]“t ﬁiof’%@f‘%‘ieﬁsﬁﬁéflWeé%fﬁéﬂeé%%%watmwt%%ar in

bot h i nj umpr@Rictetifef@RRs [I1RvajAT2S! Nb&P&MM?@ Rals @%%?BYL&nCZ'@,e&-aLThe
-2 WO 03/ 064397

first account of AKT was in aSsoci ation Wit
PCT/ US03/ G2@9gench ifepp. 23242330,c2000) ndiraskawarie, epaby & deinmciafl20A0p. 8E5-f ound

to be anpl,iohi i %. of cases en .0 et al Proc.. Natl. Acad.
Sei Sy RSB Abobf) A cOmp5 R NSRRI pleckya o sk damtine 3 K0S
over expr esisathin ihdl20efmiBalTEdiPation C TNERSofbfaEMhundan AKTainakE (AKTEL,Q0.
Natl. Acad. Sci. U S A, 9 gﬁ 3636-3641, 1996). It was denonstrated that

3, p
AKT- 2 wadn@ydrhags heansispertedsolof(Gheng:drQ.aRreaNelindemd SainE/SAh89, pp. 9267-

anpl i fi caty \ i a} by f L0 5Q9Y%6 LEf erensi at ed
unour s, - Sogest PR ihRRe AT REE Y plor GROMDN b IS o bl e P

aggr essi veoamn ibéd B-phogmhoimekitidbs, wHicH are $yntGedigel by HbsplidyLid0sit3 3, 1995).
[ 0007] PKA. (al zé)l ggown as CAMP- dependent protein kinase) has been shown to
regul ate raRye (HIBSY upemetimpladon Ry erayyth dackers sush analalst ferived gapmsth factor

transcri pig f QR N i Ak oYy L.an,
secreti onT(P]%gple r)’oﬂr%g‘fg %%?’F%ﬁcﬁ (Ir\geérlr:tf))fflg& %E%ﬁglkggﬁ‘ft?? é&%@ﬁ&? i[{l?ﬁt]g/{té(t %’gébe,
S.J., SeniMunl Celhd¥ivl BTobp., 135-1606, DB5);ABmmiags )B. ARISiencs 2451 |t 628WB0L

hol ich. t.ai talyti buni b h - di i
Fogul at or o2 0 fi® BikRiats sby Bl prommotiismsletain feakfiud i layna o ¢
bi ndi ng OfmenshMR 4RINEYilBAECHHOY Odr%'ﬁ%(i)ra E?ﬁn&ﬁé@ﬂ—ﬁbﬁmﬁﬂ&iﬁﬁhﬁg?ﬁt@ﬁd ate

fromthe regul atg&e/ subuni t's fﬁ; e active serine/threonine kinase
( McKni ght kirasss, PPK 14t Thr388s dhe308y angl Thagpdrfor tRe AKT aformp 1, 307d 3,1988) . Three

50197 fbRohPL8 s, SRt a2 B S B5E0 RGL 1 ©
Serd73, Serd74 or Ser472 in the C-terminal tails of AKT-1, -2 and -3 respectively, in
order to yield a fully activated AKT enzyme.
[0005] Once localized to the membrane, AKT mediates several functions within the
cell including the metabolic effects of insulin (Calera, M.R. et al., J. Biol. Chem., 273, pp.
7201-7204, 1998), induction of differentiation and/or proliferation, protein synthesisans
stress responses (Alessi, D.R. et al., 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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with the Ca subunit being the nost extensively studied, primarily because
of its elevated expression in primary and netastatic nel anomas (Becker, D.
et al., GNomgeas97 5, pp. 1133, 1990). To date, strategi epCrasnvcwbat e the
activity of the Ca subunit involve the wuse of antibodies, nolecules that
bl ock PKA activity by targeting regulatory dinmers and antisense

ck>| i gonuz:l dumagesyatisp casisioons WheB&prdkion @$ A0CT ahe thvaditd 88 aggiified Br Iﬂq)ng

i nase RC&KZ | shizaki T. at, EMBO. J., 15, . 1885-1893, 1996) is a
160 kDa ser icnsee/(S t(ﬁg%r%gn Fr% ef(‘?ln?g BC'ME Aged; ‘q]Fétlé@At h@o BRed267-927 by R9).nItRhoA.
ROCK has hrenlsb®eéd fah8eo i ' ' [ hypert [ O
[(Chital ey etS al ., mr??bfﬁgéé}%‘gﬁ%.éd &legﬁ%%%iﬂ%a{rtﬂ%ag%ﬁ %Bg%ggi fﬂﬁl)’;
(Uehat a, MIroetNail. Acafafoirlé S.A8393, g 3639069049940 7 Whs denestiated tRyEKRMCt i on
(Chital ey, et al. t dicine, 7, pp. 119-122, 2001), angi ogenesis
(Uchi da, & ‘baest °VaeF‘.ef‘Pr§F88§lﬁ% Yo% ‘g%&%%?afﬂéemawﬁw@ﬁt amplgfipation of AKT 638- 40,
2000) , neusgsdcedBTRsqakhGn SOB 60 ~ - 441, . 2000),
nmet ast asi s l?:{Cfl'akan.uq?la, M et al@ﬁ?ﬁ?&ﬁ%}%@ﬁ%%@ er)t-%iag @8&%%@%@%@
(Genda, T2s¥ciagd withispaewslaggessistespBellacssd; 4RGN0 WA ter, 64, Dpc28®28S WO
03/ 064397 ?g US03/ 02096 (Rao, et al., Invest. Ophthalnol. Vis. Sci. , 42,
pp. 1029-&, 2001), inflammtion (lshizuka, T. et al., J. Imunol. , 167,

pp. 2298- POIY] 2WKIA (alsy kv iCd AAVIPSdependenrth il 2 MasS th rhoscler.
Thi onb. Vasc. B ol . a1 on g sspg Bt i%s{ﬁnggh%eﬁr@é%gﬁb(mu, Z.

et al., Jregulatemsny vitahignctiqns indydiog 8782y nROMDL)ismy sskenosirptionSeahol t z, et

al., Grc . .. 1186- 3. 1999)., asthma (Yoshii, et al., Am J.

Respi r. C:gllfdlﬁél\%fmngl?fg?rgﬂmféﬁl %}g.}é@%ﬁq l%fﬁ%on PEgghon, peyignal actiyiti meGrResy

(Kuwahar agontraceity @id motHEREBEEe] S.1., S4RMH. (aRecerIidt. H Sp. 18904 1b%£é@%i he
sub-

ri bosomal . pr o%ei n.khg&gses p70S6K-1 and -2 are nenbers of the A

fam |y of 'St Stamaik PRl9sReyme, sthichposiainsstwer cataytimeybunics baynd to PKBrmnd VBK.
The p70S6dikkdritasss AQLL at nd subsequeni. activation
of the i bosHARERaGR RI0ihE (WAEANOAIRRNK B ARLATCABRER Ghbindtie o

transl at i eAMP (epzymgattitation), de cuRiNAR: mibdhingdibRiciadRomGRERABIIS s@hursOt ei n
synt het i Ctogﬁg@rtﬁt us. [0019 These .nRNAs contain an oligopyrimdine tract at
their 5'transertptibiafayireoning igase(Mckaushi, G:Sreral., Jierer Arag Fheren shown
to be essray.j4, ppo307 heis). reesd idbfonn i iconat d svek.

(Vol arevic, S. g% al ., Pgr)og. Nulcl el cS %ﬁhﬁ@%@?&m%@?&ﬁgdgﬂ%&mdﬁ Yfﬁ'f?l%,
2001) . p7beesarpetitdsndetet(BSebe)Sds pihuir, Y1 Biol. @hehss , 267,199 28508-35312 e8mopse to a

AR T R SRR AN Y N
1994), whd ' 1~ SLNCe.rapanygin acts to
inhibit p7 SG%E?P&% aal%d(}%ﬁagtgggh%?d&g g}agf(Bé;é}%?r%se# gl Os’ffggf'f@i’/gall’ﬂ'y as a
resul t of l183db90)r dgulatet, swategits torrmadulateitenadtivity b &R OiBNAbENit BIVeSrl thY

). [0011]

ri bosomal pr tei.ns.(Kuo1 CJ. et al., Nature, 358, pp 70-73, 1992

In vitro 155@? aptihodicss molqcyles Hhas blnek MK A eetovitydly Mrgetisg regnlatdry diroeiswaatli on

| oop of dnfBerdRéRricat ahdbki g&ggg whi ch is indispensable for p70 activity
(Alessi, DR, Culrgr Bi gFS , S%B' 69-81, 1998). The use of rapanycin and

gene del etion studies of dp70S6K from Drosophila and p70S6K1 from nouse
have est d809&hedRhessoeintedabiledbeil fotthimd kiyissed 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. Commun., 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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both cell growth and proliferation signaling. [0012] The

3- phosphoi nosi ti de- dependent protein kinase-1 (PDKl1) plays a key role in
regul ati mngotohwessetri vity of a nunber of kinases bel ongi ng POTIUSE3/#BR
subfam |y of protein kinases (Al essi, D. et al., Biochem Soc. Trans, 29,
pp. 1, 2001). These include isofornms of protein kinase B (PKB, al so known

as AKT), pRQoJ étdshivalr. Bﬁhdhumacsew(v K5, 4@% uoR9-37,)2008Y, igflamnfties. Mol .
Subcel | . Bi ol 2001, 115, 2001 , and4§90 ri bosomal S6 ki nase

(Frodin, NfshigulT. et évablmmunqlg 16 pp22298-2364 42001 pmteriogatweosisre di at ed

SLanal) 19 (hipRER B 4R KRRPIG S SR AT RSG5
t he ext r adeinhunlosuppresicn (Loh At €gl.i /i IBdngmaI i, g7, pp@w ST, zemgdretsﬂeﬁsﬁs enzymes
cel lul ar_events horyl ating key r uI at ory

di at di
;Trsolt 2I ﬁs"?ﬁéqhol verse1 tigeriaint 84 BPe%lgé 95019 Npshrerc@shi, @@b wst.cel |

|,
A AP @e” Mo BER b 209008, BORS Tl AR ki el el 1 & 5
J. , 21, pqh FEBS&et%?BE,Z ﬁpl(m)l}?zlSPDQB)J s a 556 anino acid protein, with an
N- t ' I d daCt | eckst homyl
dorai 1 - wiPIR i iSO RR et sies 8 YOG GBEna Py é%mqhg‘é’gﬁ %A‘@@h@ées at
their act 'fXIﬁHy%F roh&iR Rira8& tﬁétmongsts%rf Aon stca’cﬁérs d}ﬁ%@éﬁd MSK. epeya 0, PDKl

1999). Many uman cancers 1 ncluding pros ate an

si gnal i ng kpeastaneajal yaertbe pbosphesidtionragd stibsequent aotintion of thei ritidsombl gemeﬂn c
events su N, mut at i.ons .or .over ssion of ce regul atory
pr ot ei ns g(%d@ﬁﬂlaﬁ been ingpliated tpflie fran qlﬁggnzﬁygrrwlgtm%of rﬁ%ﬁ]Af(??S%‘E:for Lf"?002),
(Brognar d,coﬂ}ponﬁits 8f protei@Bafhetid@Pparafih, PP. 3986-3997, 2001)]. Inhibition
of PDK1 as potent| al nmechani smto treat cancer was denonstrated by

transf ect |[@J‘?il(Bf hPSﬁaNRNféegfamitam ap ohgepyciaridioe twel 4t théin®’ t{aoSdBonal stirt

anti sense de ected.a n resultln ecrease in
BO1pr ot S FRDA S PO FRicl oS G R 2 o4 B Rea i
sur vi val (tﬁhylﬁﬂibnaPle,veB(NcﬂérewcCElrdtal BPRlg. Nucldf. AdPResL 485 B#b4 A5, p901-186,
Consequent | é t he de5|8n of ATP blndlnq site inhibitors of PDKl offers,

amongst ot2RBl gdens 36 phesphorylgiéon ig sgaulatest ingespense f@f?e\f?@@hmfapy
[0013] Th?ngsi?&férs%ﬁd g?({ﬁgtﬁe %to PGS Olal n I PR k{zﬁﬁﬁr 2?? f&ep jaltyibuted to

the mani ation I*ow ng” sI X essen erations i'h cell
physi ol ogyBiodeht Béphbs. deenCynmium, 1@89?@178{) wEl109), waithshhbeaihdapdpt osi s,

e e A kA S B BB g
net ast asi gy ﬁth@s’"@@ﬁéﬁﬁ@llﬁ% adbsult c@ealdown]q% ulaHBn ojfs&arzs%%m%%(?%ese F}%}Aiss a

critical nediator” of Pl 3K si gnal | pat hway, Ich regulates a
mul t i t ude enfoding tikdsamat proceino@duon €1 idi a:lg NagreyB38, pp76473f £99%)i on and

rore of i RO S TS Plg bR T eptabi B R pbosbprbiae R i S B et Bbret ¢ i s
anti ci pat e fvadatadytRAcAin) hdvfﬁ'cﬁ ] mhﬂsgénsﬂb?llé%laﬁvoeicﬁ@ﬁ (ARsdihe raromyh of a

very w de rang of human cancers Speci fi cal i ncreased | evel s of
P13K pat hﬁé@/ cPP 6?189/ k%%) bébauss ¢fé@1@4ryycnaslybg¢n@td@tbtmtstudtdse)fdpm%rrent of

e L B R I N
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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This increased activity has been attributed to a series of key events
i ncl udi ng decreased activity of negative pathway regulators such as the
phosphat 280 0B0&R97 acti vating -5 WO 03/ 064397 PCT/ US03/ 020®6T1/usns/exopeons of
positive pathway regul ators such as Ras, and overexpressi on of conponents
of the pathway itself such as PKB, exanples include: brain (gliomas),
breast, cdhoeell tedbelcxtzavellnlerinatri @teyrin signaing).i Oate adtRhRAARERE A¥EhbAN,

pancreatic rostate, sarc , thyroid [(Teng, D.H et al., Cancer Res. ,
57, pp. 5251H#S %Fy%@é‘}fﬁ? Ceﬁgﬁéa‘ﬁ‘%ﬁ%ﬂ?y Bhosegoréda. ing kg segulatgyproteing thatyphay

3986- 3997, , : ' CAcad. Sei.. 93 pp.
3636- 36411?%?18%%{?1@%?@31@ r?gggrs‘?@éélﬁ? ag%ai:%g%ii%@@’ ?r&ﬁgéfr?t}o%. .,pExpert

Opi n. Thersglucpse waulation §(Lapgor, M3- ¢1:8,, J20&82)Sci. A4, Jp. Pa0h0910, 20089, pp. 431,
2001)]. i ti function th h ‘gen
knoci]out [ Qgé‘ﬁﬂé’f’w 'C%E%QW&%%%;%E ﬁga@&g@%ﬁ’aﬁr %?IKgﬂ’é ﬁ?%ﬁa%ungﬁ@gm e

i nhi bi t or $r&kint WahRANLARMIK ¢8talyRie &0 C%a g%lcbéé&\éﬁfntslfoé@lgé’% @i he

cancer phenotypes in vitro (song studies have enons si‘m | ar
ef fect i ndpmany whikthacsiyatss 86 kulstrates b phosphorylatadthesedindsks htttheia Aetivation

itize I nown. ¢henot her api i serjes of cell I|ines,
ot esent 19D ERIGE I RO DR OE N8R BERRIETT obeh dBR M Barcsangersa o oc.

Nat | . Acadnchfih 2% arNS8h. ~ ' :
2001)]. lung [(Brognard. J. b X??@%ﬂgﬁq&é‘%&,ﬁﬁg??ﬁll“%g.fé%céﬁ’@f%%‘g@‘}g 2001),

Neopl asi afrom a ppmberrf distigt ggnetio gueritasnch @bRTEREmalatidns et owr-expreGancef Res.

cancer " TheR koy sebuisld boyg IR, FR. el i rne s, G g T0blS.
(Arico, S20@2), @rognakd, J. Bital., C&b@mMRes.2 61, pRB98E-869 320067 1 InBgidhlof PEAC Vi cal

(Neopl asi a, 3, .. 278, 2001), prostate [(Endocrinology, 142, pp. 4795,
2001), (THASk R%?Egﬂ.mﬁga%ﬂ#m tg trepf eancercynsremopygated py tragge@ion3g3da EN001) ,

Chen, X ; : 2001 br ai

Egl obl ast ggr?gg)é h‘[‘?@g%%%?" cll il %@Mégﬁh%%lg nse Oﬁ%éd‘lﬁ%r‘]’g% Aoty 2000)] .
[0016]P Dlﬁ\(l: @gﬂmﬁ; gglﬂ Tlhfexreed ulting dege&_atin H_Eﬁ;i [Brote@kﬁlé@él@ﬂkzd toh 1?&1{1&{0% ol AK_T,

PKA, r In kinases that are useful in treatin
vari ous dlbeslleugasré)gglgf'era PBﬁB%FP&YE‘??@g%h’afteé&fM% Biet: » 10Kpp. 18BRA1442,72006K, gand

ROCK act i ¢ahdelientlyP@k dbgiph 8f i i Fs%fgi rently

avai |l abl e foreqt ?\ne yloergj ori %'1; O%Ttpgjélg(gﬂg %ﬁﬁ?g?@%@s. m&@@f&rgrﬂ{z@sfﬁ@éﬁm ON

[0017] |t Urepimepisyarbeitractiveuaget foacamenplomnatBerapy.t hi s i nvention, and

phar maceuggq |y tabl e conpositions thereof, are_ effective as

i nhi bi tor@‘%?j A@g%&ﬁ%f’%cg@%ﬁ?& g%‘}ﬁ’ayﬂﬁé%?é Dregatiribuigdiothes  These

conpoundsmhaiestdtion dtaketalldowing sif eY¥ohQA/ R4S B%l%?ﬁ&%?%lf@fﬁd%& VXZ 0
: el n , , :

~ Rl H or, a pharnaceutical |y acceptabl e salt thereof

Rl, and R Zpwihyignakieg; eagiopaf appptosis, insensitivity to growth-inhibitory signaling,
limitless replicative potential, sustained angiogenesis, and tissue invasion leading to
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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[ 0018] These conpounds, and pharmaceutically acceptabl e conpositions
thereof, are wuseful for treating or |l essening the severity of a variety of
di sor der swoionob4381 ng al |l ergi ¢ di sorders such as asthma, iPaffltsosexoos y

di sease, proliferative disorders, and neurol ogical disorders. DESCRI PTI ON
OF THE I NVENTI ON [0019] The present invention relates to a conpound of

formul a | mutdtichs Nf Yosilfie Pathay reghlatdrs sdérddRds2aridlovidrexlpression af components
phar maceut i cal | Mcqept able salt thereof, wherein: Rl is selected from

hal ogen, ©oNthenefuyay itspliguchyas RKIRy exagples inclnde:ibyya seliram 1 Breasbicolanebead om a
| o ' . or nae t ¢
o T are oifn8l Ridiy dufl el SR ERRL Dl Al g oyl WL GRE U S
) G s, o e b € g el 10,

| S stitute | atl.Cc_ . group, [, WO
gr oupsyon he 63&% 3@38?383@3@00%{&@&6%0&;& ﬁ'é?l-’ﬁ’_’ ?%a}\(‘fﬁggﬁ?@-r@ﬁbgﬁga&) #3@1 ached
thereto, Bexmdody. fnlPIERIEH G32hH0RDOSPIGHARAIIR. HIAAH DAL Hler. hrdiOMaL | C

ring having 1-3 heteroatons | hdependentl’y sel’ecte ni trogen,” oxygen,
or sul f ur 6, piRAOBS] 18eR@AX) etimf . QL ArISIBINGRS) 013 Q C(R) (Q Ar) R3, wher ei n:

R and R3 tionally forma, 5-7 ered saturated. or rtially unsaturated
ring havﬁﬁt}sg-ma’rﬁjél‘t : Yrﬁ?ﬁrqaﬁﬁr}]&ggﬁﬁeé’n@P?l tﬁ&agé&efl gﬂ?ﬁ#f”t‘tr §h, oxygen,
or sul f ur 4no&aeRnQubinaRORRanAeahdi¥s S8 SEdIPA ol ARiAL¥ALE RS RV A haeCl_4

al kyl'i dene chain; -7 WO 03/064397 PCT/ US03/ 02096 each Ar is independently
an opt i onaédnydeuisstratedtie teversegnang| of theechnterqrhenotsps inaie (sethessaitdiesdtayd,

artiall nsat ur ated, or .ful unsatur at ed i i havi 0-
et er oat oABO SRSt FynibEpirteedn S iRhis PRGBAT Beipfeh Pdai il i, an
8-10 nenb&isRibeahdtr 3RS0 KRl cAbmbthietpadsdh atseles dTrcefl inky, reptehtih@tied
bicyclic ring having 0-4 heteroatons independent Ily sel ected fromnitrogen,

oxygen, ofollying cancRes: panasedtied(Elepngr bRy ftal., Rroc. Narloead. SciocPHPRS 3639- CONHRS,

Q O NH S, R

R O R ToP0T gt i S, 0B b QDR B e e 61, oy
i s i ndepepge3nsoy3a| o019 ANEspUimidR.3, HEXT S, TWARE ov AN [RExYaka®ma 2Ret aiSO2N( R5) 2,
or Art; each R5 is independently selected from V2 and V3 are

each i ndepéReritasy, €bPec?EF- 21t MW Negeirsis. 36(’&%07 r8 Qé@ﬂ]v:b@aﬁfs(M ol.

I ndependegi},¥,., Sl <1 &b, 709 Md82), Rblon [(RPHEMN, 3Dh. 2¥82206H% (a7RRo, 841 25,
Biol. Chem., 2717, pp. 27613-27621, 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. et al., Oncogene, 20, pp. 6073-6083, 2001)] and brain
(glioblastomas) [(Flynn, P. et al., Curr. Biol., 10, pp. 1439-1442, 2000)].
[0016]  Accordingly, there is a great need to develop inhibitors of AKT, PKA, PDK1,
p70S6K, and ROCK protein kinases 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:



N(R)COR, N(RICON(R4)2, N(RIC(OOR CON(R4)2, OC(ONR4)2, CRR OC(OR,
N(R) SO2R, N(R) SO2N(R4) 2, SO2R, or S2N(R4)2; and each Arl is independently
sel ect ed Woonioet39ppti onal |y substituted 5-7 nenbered sat iCatusd3/opastially
unsaturated, or fully unsaturated nonocyclic ring having 0-4 heteroatons
i ndependently selected fromnitrogen, oxygen, or sulfur; provided that:
when V1, V2, and V3 are each CH, is gival ence bond, and R2 is
QC(R(QAr)R3, wherein Ar is an, r'ONgRl y substituted phenyl ring, then
R3 is other than Q OR5 or C(O NN2; en , V2, and V3 are each CH and
Rl is hydrogen then R2 is Q C(R)( ; tn R3 is other than R,

Q OC(O R5, or OCHz2phenyl. [0020] used herein, the followng definitions
shal |l apply unless otherwi se inditcated. The phrase "optionally
substituted" is used interchangeably with the phrase "substituted or
unsubsti t wretbharddd i Lingi popaldiy_ s tituted
group may rf?\]/l% a Su@%ﬁ??ﬁjﬁﬁ%&g@@g%@ﬁkﬁ%&?ﬁ?ﬁg a\@IIP y ‘ggsfi i%nﬁllingsarf: e group,
and each dafitsed belovi.on is i ndependent of the other. [0021] The term

"al i phati ¢y "al4 phatic group" as used herein nmeans a straight-chain or
br anched 9@1]2 h 15888\’?188'%“@h*ﬁ‘idrﬁlaﬁﬁ‘[‘ceil’écag{drﬁ?F@t@ﬂifC%@Pwm@dhﬁﬁoﬁ, At
cont ai ns arefudffor tHAAfife BRicksenRo HOSRIHEALA Phuri i YiGLiuGi i
hydr ocar bon or bi cycI%c Cs$- le hydroca}f(tt))on trﬁg}zofgl%c}g%%mlgygﬁ? sa]tgggrl%t ed or
that cont afi$fgdesnsuddyasrasthana, iriflasnmdtory dissAge, pB1FE1EYT dRGIIHSAR] BAREHgical
unsaturaticﬁébrdggslt which is not aromatic (also referred to herein as
"carbocycle” or " "cycloal kyl"), that has a single point of attachnent to
the rest of the nolecule wherein any individual ring in said bicyclic ring
system has 3-7 nenbers. For_exanple, suitable aliphatic groups include,
but are not limted to, Ii S HE INYERMIIONal kenyl ,  al kynyl

81 15¥mylaly

i dg. t o Loal kyl) | oal kenyl ) al kyl
P Dl (1 e T S e e et oy 03 kenyD) altky

nd

oxy",
"hydroxyal kyl ", "al koxyal kyl", anH "alkoxycarbonyl", used alone or as part
of a larger noiety includes bot h,Bl 1 2 an6 branched chai ns contai ni ng
one to twelve carbon atons. The Ner "a ke/ﬂ(lq" and "al kynyl" used al one
or as part of a larger noiety sha ﬁs strai ght and branched

chains containing two to twelve rbon at ofts. 023] The terns "hal oal kyl ",
"hal oal kenyl " and "hal oal koxy" ns al kyl,” al kenyl or al koxy, as the case
may be, substituted with one or nore haljogen atons. The term "hal ogen”
neans F, C, Br, or |. [0024] The term "heteroatont means nitrogen, oxygen,
or sul f ur °hAd@hpiRAcaeicalbrgceptablaiiatigbiereof, mhefeimi t r ogen and sul fur, and the

quat er ni zgd ; | C~ i e Al the term "nitrogen" includes
a substitut é{a%@ﬁﬁfﬁg‘gﬁ‘ﬁp‘%ﬁ ’acﬂeﬁl%;%ﬁ ol f‘ g. As an exanple, in a
sat ur at ed eath ‘Péa indepenylentis@ldeteatiashn bivalknbaNomibordr él{ﬁkﬁf&ﬁé ef%in SPh&Ehed
from oxygen, sulfur or nitrogen, the nitrogen may be (as In
3, 4- di hydr O_Lg]_;_oﬁy/prrmtyyl)epe WtS((gS’II‘ are optionally, and independently, replaced by -O-,
-N(R)-, -S-, -NR)C(0)-, -C(O)N(R)-, -C(O)-, or -SOy-;
each R is independently selected from hydrogen or an optionally substituted Cy_g 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 independently selected from nitrogen, oxygen, or sulfur;

each Q is independently selected from a valence bond or a Ci.4 alkylidene chain;
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in pyrrolidinyl) or NR+ (as in N-substituted pyrrolidinyl). [0025] The term
"aryl" used alone or as part of a larger noiety as in "aral kyl",

"ar al koxywo oafe6d3ar yl oxyal kyl ", refers to nonocyclic, bicy®cCrasasokopéi cyclic
ring systems having a total of five to fourteen ring nmenbers, wherein at

| east one ring in the systemis aromatic and wherein each ring in the

syst em coeachiAusis 3ndepeiientlpgn wptidrelly sulittigutte ring sélactyd fromy Senembeted

i nt er changeab ith the term"aryl_.ring". [0026] The term "heterocycle",
"het er ocycl fﬁéu?[at\é\é’ paﬁ@mg,ugg%}[ﬁafegh X‘é@hﬁé’g‘aat\*[é‘?:eé]i IH&H%Sé(ﬁ]éC g RavARS At i c,
monocycl i ¢, Hatehysibin§ irflepdddefll§ bdi&ctéd ROMASS Jay?’%éh” ' lsopy teen ring
nmenbers in which one orpm)ree .fi ng nenbers i%éﬁgohe e’r%a{u:l)fré]ﬁ O\%\ﬁgﬁﬁ each
ring in the meykeredrsatanatedi pastiglly wsaturated, ardntbenssatfriiod Bicydleritghaing

"het eroaryl " sed al one .or as part of | arger noiety as j.n

“het er oar al IQV)’/LI1 Hetglfoa’?%stlgp%?f‘g?%ﬁ’lfgiwmfl f?‘@’f‘&ftg)g%’ Wﬁ%ﬁf FPEY bi cycl i ¢ and
tricycli crR? isnglectyiFimiR’, hav,] @@r}‘é QoOe(O®, QL eeNHRT QJDE:%@?NHR”",Q}WPQ S

wherein at | east ,one ring i systemis aromatic, at least oOone ring in

n the
the syst em QMR RNGIQE)MEICHAGNIR o NRIQ-NR WD 03/ 064397
PCT/ USOB/gﬁggﬁgPﬁ?&g@tsﬂb&ﬁﬁt@ Wéﬁgéﬁ'%itghgﬁgs /Stem contains 3 to 7 ring

menbers. eroary d interchangeably with the term

" het er oar gdch R*gindepertdbsrly &flevted Reh e, GORNRIO.KR®; CORORB], ARRAr SId)ZNqﬂﬁ)é! udi ng
aral kyl, aral koxy, aryloxyal kyl and the like) or heteroary (1 ncl udi ng
heteroaralk?Fpﬁﬁd het er oaryl al koxy and the |ike) group nay contain one or

nor e SUbSéaiﬁLlf?f}; &deféﬁdéﬁtﬁ%ﬁ%fﬁ&hgf@ﬁ&‘on t he unsat urated carbon at om of

an aryl, eteroaray ) odral kyl group are selected from
hal ogen, ¥%d/> ax@, VidRe eadBRndepeSintly, seleo®t yone Atrodew ¥y C(R)2- et hyl enedi oxy,

tect ed | . phenyl ,(Ph), Ph substituted with R
el i BN Sl TR OBLAEIEAD S 11
RO O N R TR B R By OB PR RPE ONR s o5 9 R
- C( O) CH2C( ONRR)S QER.RY(R)S QINIRY)., SOFR) d(FRNRHECER) N(R) 2, - S(0) 2R, - S2N(R) 2,
-S(OR -NRSQ2N(R -NRSCPR, - C(=S)N(R) 2, .- C(=NH) - 2, or
-( (CH)Z) y NI%{%%%I&M‘%‘@F# Yi sgﬁﬁt-eﬂ gonéé%ﬁp‘%@qagy %@&E@?@é%mwg%%ct ed from

hydrogen, opithfied, pyrtanshiduhed, lufly ahdapliafel Snor@Ryc NSRRI 44468 5- 6
menbered heteroaryl or heterocyclic ring having %- 4ychet er oator%sjé

i ndependent hetexateing indegandenthy selestpdrfrom witgegen, arygeuldrsnlfupheny! ( Ph),
- Q(Ph), ovid E?h) -CH2(Ph). Substituents on the aliphatic group of R are
sel ected Trom . NHg Cl 4 aliphatic), N(CL_ aliphatic)2, halogen, Cl 4
al i phat i cwhed V', O §6id ¥° adeicabtlaCHS T is a MeRncdhbndORRR? B@(ER\@®-akjRFhat i ¢)
-Q(halo C1_4 aliphatic), or halo Cl1_4 aliphatic. rl%30.0 9] An ali pF}at ic group
or a non- ar SHETER ARt At tipaplly sybishgTaderheapining, thead is othertirra @GBStart uent s.
Sui t abl e su@@mﬁ ni,§ on the saturated carbon of an aliphatic group or of
a non-aromatic hefer oc¥cl icring are selected fromthose |isted above for
the unsathendV k&’ card¥harefeacinCHrapd Rris hedrepeattyh RIiOQpCaEdQiART ol | owi ng:
=0, =S, =NNHR*, . = 2, = = O R*, =NNHCO2( al kyl), =NNHSO2(al kyl),
or =NR*, wh&pgtein RN 11\13(0%& than 1@: Q—Oy(l\&%, 2>r OCH;phenyl. (alkyl) (alkyl)

[0020]  As used herein, the following definitions shall apply unless otherwise

indicated. The phrase “optionally substituted” is used interchangeably with the phrase

“substituted or unsubstituted.” Unless otherwise indicated, an optionally substituted

group may have a substituent at each substitutable position of the group, and each

substitution is independent of the other.

[0021]  The term “aliphatic” or “aliphatic group” as used herein means a straight-chain

or branched C;-Cy, hydrocarbon chain that is completely saturated or that contains one or

more units of unsaturation, or a monocyclic Cs3-Cg hydrocarbon or bicyclic Cg-Cyo

hydrocarbon that is completely saturated or that contains one or more units of
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each R* is independently selected from hydrogen or an optionally
substituted C1_6 aliphatic. Substituents on the aliphatic group of R* are
sel ect ed Woamaiobd327 NH(CL_4 aliphatic), N(Cl_4 aliphatic)2CThsodgene Cl -4
al i phatic, OH O0-(Cl-4 aliphatic), NO2, CN, CO2H, C02(Cl_4 aliphatic),
-Q(halo C14 aliphatic), or halo -4 aliphatic. [0030] Substituents on the
ni t rogen ofsatiraidon, dnowhichds hetaeomatyc(aiso refengdaas Bersinl BCteabdocfdainr- R,

i cN:E Ré% ﬁ( R 3%%%35@@ QPﬁZ Eﬁ%%l@cél%gngm%w (1 i ol onghe 1 frf?fw NS
WO 03/ 064397 m@ﬁé&é’?@iﬁ 320986 )t; &?ﬁ%ﬁiﬂé‘kﬁzd@rﬁ ‘HQ '7trHé1ﬁ S 1EG: gh{bﬁ@éh%ble

optional |y 'substitut e phen opt1 ona stitute
opt i onal | gliphatis tgrdups éntludeHBORE nok)lptntemw llyeawbbranthﬁcbd AIGHRAKR(®Ph), or an

the. al | pHEIY BPORFRA DOBHES DreRy oo e oy I sichelee BRI e o
NH(C1 4 atd ﬂﬁmy%lkﬁ%gﬁl 4 aliphatic)2, halogen, Cl1L 4 aliphatic, OH,

O(Cl al i phati ¢) , CO2H, C2(C1 aliphatic), -QChalo C1_4
al i phat i c}0023} h&h@tﬂmlslla&bfl”pﬁak@xy” TioeBddyalkyd”, t* elﬂmxydkjdylandene chai n"

f t 0..a, St ht hed b h t full t ur at ed
o bove ondk S RnRRv el R s B 8T P 1REG o he Bt sidoan@o et o
to the restanshed BRin¥RbEGH oxﬁ@t@?t%lvmﬁrtfoﬁarﬁl@&ﬁ@dﬁh&ﬁenhbi‘aﬁké yegtd on are

limted to those that are chemcally feasible and stable. Therefore, a
corbi nat i oHKWYLS uspshalencenitas peit of addraen meietshshaH dncledmpash saigblcandrhiransiiedbov e

is perm S?/I'le? & +Mml twgl’t'o OﬁqV%\C*‘gF t| gn results in a stable or

chem cal | easl npoun 8m(§,onpound or chemcally feasible
conpound [0023pneThs tdﬁhisc‘halbﬁlkyb’hﬂml@aﬂken?l”fmt WiodBoxY0tmeéub gntau@hw
al tered when kept at a erature of 40 C or less, in the absence of
moi st ure BFalkprbas éh?é‘r?ﬁ%ﬁlab’ ey substitited Wi tiraers halogen glomse ddhe tarmneek .

[ 0033] Uml?ﬁﬁ?%e?lt"}'ﬁéaﬂéﬁeﬁﬁtﬁqt&q structures depicted herein are al so neant

to includ stereocthémtcal fornms of the structure; i.e., the Rand S
confi gur afd034} f Ghe eamifhetesystvmt meanCroOgEN, oip@frlebﬂsmfurahdlgiomdes any

st er eochem i some as wel ntioneric ast ereoneric m xtures
of the prB’é‘éﬁF é@l%%’{;‘ﬂfﬁfé’g%ﬁ@c{/vﬁufﬁfﬁn e Quafsraize Qrﬁ’eoﬂar’i‘\‘)’éﬁflpélﬁr‘)ge@nl ess

ot her wi se Afoahé thrmSinlitisden? %llﬂﬁ@b%ﬁﬁﬂltﬁ%l@'nﬂr@%eﬁ o?la%gte?ﬁ,‘é‘/@ﬁc Jifle | Rglyde

conpounds whi ch differ only in the presence of one or reis toplcally
enri ched eteaompe, lﬁ@rsatueaetadrpt partidbmpoadated dug hgvinh 6-phasmatonstselected fesn

t f th t hyd t [ th
Fepl acenmoRtySSr- STl BEEiFaRem. dho Seont a8 Nt fu A B aviolubt M fhe.
scope of {dyerdiaweNy éraNR* [LEBHN-sdberRedNe@didyly, S i nvention may exist in

alternative tautoneric forns. Unless otherw se indicated, the
represent H028h offbejermeiarylAusashadend oy avpariof edatgpicingitty atia “stalled”, [ 0035]

IO;:e € %Oa‘.‘ﬂ%@%? foog *@@3&@%@2&@&? B Iin%ploé}%ii@,tbqéyctﬁ% afld ?r?c%ﬁy glg %yster% ml a

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
“ary]” 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 ring 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, bicycliq and tricyclic ring
systems 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
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Rl Hla -11 WD 03/064397 PCT/ US03/ 02096 or a pharmaceutically acceptable
salt thereof, wherein RL and R2 are as defined above for conpounds of
fornmul a IwoO[0B088p7 According to one preferred enbodi nent, POF/USOREHE
invention relates to a compound of fornula I wherein V1 is N, V2 is CH,
and V3 is CH [0037] Preferred conmpounds of fornula | include those wherein
V1 i s C Reherv dash Gidg in érdyMBmi conGithsd toNI riflg)ﬁfeﬁjbeﬁndi‘h&eﬁnpﬂsﬁﬁomﬁ’

enbodi nent of the present inveniion relates a gonpound of fornula I
wher ei n 2y be psedgintefenange &h&h‘\fﬁrm her 9L A n@‘?ﬁ"erfn preferred

enbodi men eggm%g%gggesent i nvention relates to a conpound of formula |
wher ei n V V2 is CH and V3 is CH [0040] According to another

pr ef er r ed[0828bdi Acﬁmtyl (Imhldmmelﬂwl iarallantyi aryloxehltyband the iike)c@dmﬁJIMYbf
f | | i nd V3 d . th
bref or r e tBORE Meoartihg B0 Doty hikany phh i) GO0 Gl bobBif BB o
fornul a | gowhemheifleds 8BbYSsMs8tueAS Bnhhe 1242l Eﬁ'f:)@ﬁ £i8¢h SHlandirups of

formula | or la include hydrogen, hal ogen, CN, N(R4)2, and opti onaIIy
subst i t ut keterGaryd, aahlkph at hateroEediny lgesipate Sﬂlwemoglrf@lqggm are), Mde REntQRG,

R%”:y’lt H{‘ S 17 “%eq%ﬁibmﬁﬂa%%ﬁ%ﬁ?%&e’%q«éé9?(%1': K*f%%?@? BpbISishi 1 y
NHC( O CHZ?Q%’t i onalS%y s:}gﬁé It utbgg&ppo@ %%Sﬁﬂlﬁ%( !3%%0%? gml %)%%% lPh
e ! s i M Sy st ol

CHg(C( )O) t ET 2” %é)gyﬂ IC(ONIN?(% fngaéPRo n&ﬁ%wc@ﬁiﬂ propyl ,

| 20pr OB ayR LRI SR TGO &F SEEGEcpsop Rl
zéz g) %pt lc?g{tj e, SEJS@W%%PRI%UO&OMR%GIB(OMKW BOMNR® QRS(@FR° NORY SO, M6E2H,

wherein each Ris as defined supra. Exanples

of such @i&%&ﬁzﬂ"ﬂ{(ﬂ(@&ﬁ\l @in F@(—NH)BNfR")i, lon e GEL2)@NHCHOIR 0 wheran y &F0r4, OCF3,
OCH2Ph, CEt CHF2 eth I SOprop
acetyl enyT’aCh(B%ZP’ e@lgéﬂgy sel rE Bydr ‘%%néﬁ’tkﬂ?&[ly E‘Ybitlmted1ékﬁzi}fpﬁ’épﬁl Mt 1-yl,

CH2i m daz i , and
NHMVE. | Oo%ﬁu ﬂ’?ﬁﬁgmdg—gmfe gfe?riu t&?ayrgl 4 l%e%%i\rr ﬁ% g@%r red Ar a%ps are
sel ect ed fndependent] ppdlécaetbdrbm mtudsehnl dxsteed, G- sﬁlfngrphat;écdm)at(n@hb ed, partially

unsaturated, or full uns turated _nmonocyclic ri havi 4 h roatom;
|ndepender§$%ipg)e‘lcébﬁ UBHEERLT oy ths, ahgﬁé oup O‘El]g @g@gi

<SS o i ORI By Pl iyl

substitute ri ngs
noi eti es N’OZI dﬂN (DOQH @0@(@ 4mﬂ1pﬁeht1ca,r@(hﬂbéhr4aﬂpnzrtm)mm halo C,.4 aliphatic.

[0029]  An aliphatic group or a non-aromatic heterocyclic ring may contain one or
more substituents. Suitable substituents on the saturated 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: =O, =S, =NNHR",
=NN(R"),, =N-, =NNHC(O)R", =NNHCO,(alkyl), =NNHSO(alkyl), or =NR", where
each R" is independently selected from hydrogen or an optionally substituted C;.¢
aliphatic. Substituents on the aliphatic group of R" are selected from NH,, NH(Cy.4
aliphatic), N(Cy.4 aliphatic),, halogen, Cy.4 aliphatic, OH, O-(Cy.4 aliphatic), NO,, CN,
CO,H, CO,(C;4 aliphatic), -O(halo C;4 aliphatic), or halo C;.4 aliphatic.

[0030]  Substituents on the nitrogen of a non-aromatic heterocyclic ring are selected
from -R*, -N(R")y, -C(O)R?, -CO.R", -C(O)C(O)R™, -C(O)CH,C(O)R", -SO.R”,
-SON(R™),, ~C(=S)N(RY),, -C(=NH)-N(R™),, or -NR*SO,R"; wherein R is hydrogen, an
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val ence bond, -N(RC(O-, -NH, -NHCH2-, -NHSO2-, -CH2NH, -SC(O) -,
-CH2C(O) -, -CC, -CH2- or -CH2CH2-. More preferred T noieties of the T-Ar
group of WO oanes39sel ected from-NHC(O -, -NH, -NHCH2-, - @HZAIS03/@6% , oOr
-CH2CH2-. Most preferred T noieties of the T-Ar group of Rl are sel ected
from-NR C(O-, -NH, or -NHCH2-. Preferred substituents on the Ar group,
when pr esepitonaliy sihstiatdd Cog diphiatc, OF8pndlly, subbtituieBmphenyti(Ply), optaarilyl ene, Ar,

oo b oo s B i o e Bl AT A Pt .

tetrazol Yo an BREGSitRECS & r‘h@rﬁb@e@ h@déﬂ)%rﬁfor fh@(emég@hd nﬁ’% ﬁfosﬁﬁ@r\é‘%}necﬁe ed from

a val ence bond, -CH2-, or - 2-. [0046 or mu lais
QAr, pr eélmhraeagmupgx dwgﬂleaylenrgrofdp’i arc rsdb¢t§zd fro oS Hp, t N0, raliphatss)] NEed from

oo T R L MR L 20 MR NP ERL B

ni trogen,al ﬁ@nTO?aEaloS@l' fdl{phat@d) & 12146, mﬁg}ﬁhgd saturated, partially
unsat urate unsaturated bicycli'c ring having 0-4 heteroatons

i ndepend eﬁQDﬁ%/] s eTletQGea “alrkahﬁitmetqh@ge mefersda yageal,ghmr tyadhed caben nbzlua shasf such
| d f |
et ravol yitay PRAGRREHES pPRERSRe ol Hhts.osaliaon fog BRI E Ll oo of

such bi Cycdnmctrdnrtg$hdﬂ&§tldfd1@e 5@1&9131 3] di oxolyl, indan-1-onyl, naphthyl,

benzot hi o h@e)% , 3-di hydro-I| Hisoi ndol yl , i ndanyl benzof uranyl, and
i ndol yI . lrf)) ] ngﬂ%lgérwf thisrisyentioa drslimifed tohpsesthaiare peentically ng of R2

| ud l bst ted | Kyl
11U Sl R B, RS L OSHEAPSF S 5y 211 am v
i ncl ude codungromndddeonbed 4boos i eﬁﬂ;ssiﬂl&only&ﬂ-ﬁc@)@b&m@bn résufd} phegiyble

Ophenyl , N( 2C:HC)2 N(Me) 2, CF3, and SCF3. O her  exanples of preferred
Ar gr oups® ﬁ'ﬁ gasjble,ompotinds db ptakle gampPRRLY chsmigally deasle eonpound o

(E](r)gﬁg]s V\Ihﬁgn% ﬂgwﬁRi%hgﬁé)&ferrﬁéaé H'Ergylle% k fJubh?& %l(y%l %eﬁ)v(ﬂ%rf?{e)p preferr ed R3

N( R) @ N( Réinperairanp#@ 8C of less s theRbsgroe wb sndistateud @ thekZhdmical; rdhll:’fzve CH2NH2,
CH2NHVE, CH2N( Me) 2, RO-RNHR,  CH2CHRNHIVE, CH2CH2N( Me) 2, CH2C( Me) 2NH2,

CH2C( Me) 1ons, Pk gashateek. phenyl, cycl opentyl, net hyI et hyl ,
i | |
OB SP M) O (. D3 0540 LR 92086 ndtA AN

NHC( O mzstf(rep)menmai%rmsmlﬂm@tﬁ]dﬁ%ﬁe ah@lRNH@ISZCdnﬂ'gdnanoﬂls%r whch [ 0049] More
pr ef er abl R3 or, s selected fromOH NH2,
CH2NH2, é@%ﬁwﬁr eﬁqgr{r( @5 e&@-&ﬂe&m RIS aﬁ:rrrf@:@é Rieipgieric and

CH2C( Me) Ziidtsre i ﬁﬁﬁt&@k’%the d?ht%dﬁlnds RR&MHin t@%%ﬁ%&vmﬁon
NH( CH2) 2NH2,  NH( CH2) 2NHE , Ppyri dyl, NHSC2phenyl . NHC( O) CHRCL O) ¢ -

butyl, NAGHeys@Peuise stated, mmprrares depiated (herbiyy bre Al 0058t Mostlude ebmpainids, t he
R3 group v%lcl]; Iy Io?ﬂy ine lr%sen%e of L)I?ecérendrore iSO rpoplcglp_ienncﬁed 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 M-
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:

RG
H
N,N SV oo
N\ P
A
R H
Ia
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[ 0051] Preferred rings formed by the R and R3 noieties of the
QC(R(QA)R3 group of R2 are selected froma 5-6 nenbered saturated ring
havi ng O-wohawerssat ons i ndependently sel ected from nitro@®@Em/USOX§eR, Or

sul fur. Exanples of such rings forned by R and R3 include piperidinyl,
pyrrolidinyl, piperazinyl, norpholinyl, and thionorpholinyl. [0052] When
the R2 group pﬁﬁnﬁa@e@ﬁdaﬁylacwptdb@e $adt t@e@éiRM@eﬁﬁ RR3nd RF afcais/REndd ativeyps  of
the QC(R(QAr)R3 noiety are sel ected from an optionally substituted 5-6
nmenbered compavRised; Orﬁléiﬂﬂal |y unsaturated, or fully unsaturated nonocyclic
ring havi 4 het i c oxygen,

or sul furqg%ér%]anr}bp {d%l One ﬁ&gﬁg@?&p&é&}é@ﬁ%ﬁ rﬁ%’éﬂa I%J{reg“}q Y ,b partially

unsat ur at @dm @ﬁnd@ﬂﬂomnumsabmahad NG Welid CH, bhdy? hsa@Hng 0 4 heteroatoms

i ndependently sel ected from nitrogen, oxygen, or sulfur, gs of such
monocycl i 40437 agst»f@:r GoBPRIGS of Byl ke A16pe WhGgAR YoHeeTand 1t GHeny|
Exanpl es %Bd p];&yj@l ic rings include benzo[1, 3] di oxolyl, naphthyl,

i ndanyl , i 8 When present, preferred substituents on the A ri ng

of the Q (EQ(F@S(] Q A[r)dﬁ?er paefersed ﬁhbcRﬁmeﬂlCdﬂiﬂepﬁselh&th\@gﬁﬁn réliRes phedurhpouldR) 2,
NHC(O R, or SR _Exanpl es pf sych, groups ingclude fluoro, chloro, brono,
CF3, OH, obEormytl wheysppl | sdpR, Nips CHNEO R et hyl, ethyl, isopropyl,

i sobutyl, g(syj; cyg{rm:;qu,yéfe r%@&ﬁﬁ(l(ﬁgeﬁtf &{tﬁé'gre@tgﬂx%ﬂﬁén %Datgé)forﬂ*'#cgrrl OélgaRga,

when pres are se re pre
groups of oifcﬁommﬂaIWhelrem‘d iRy, V Es(éﬁiandaVels &tl ect ed from hal ogen,

optional | stituted Cl-4 i C n optionally substituted 5-6
merber od. SUHHTa: direoRtngfomofber RedetrLardwdieny ey sopdar HrRe e IS foEy ol | ¢
ring havicggpBodd Wfo%hﬁﬁtlﬁaﬁlérélﬁﬁﬁ%@ﬂ!ﬁddwgﬁh\?ﬁ ed fromnitrogen, oxygen,
or sul fur. Ex | es of such groups include chloro, brompo, nethyl, ethyl,

t-butyl, c£9Q41€bpr dwgbrding @mpﬁpyprefgr@rwmbod@mdntpmmpmsmt inyentin®refd1ee 64397
PCT/ US03/ 02096 0%5 ‘]3 @gcordl ng 20 a ther fﬁ odi nent, t he present

i nvent i on SPRPIPREOL ISruid I dicHd™ Yoo or AT RPN H 1 N v2 0 N V3I N~ R
RLH |I' ¢oo4]pherepaedRi gaiu yoﬂﬁﬁﬁﬂlaapéﬁaiﬁélhdé hRir6&dn, hildgERIaN, N@®H),l s

sel ected from hal ogen, CN, Njoq T-R or T'-Ar; T Is selected froma

val ence b@nad OB@O@WEUBS%FW Cid aliphatisaiFramples 08 ¥chR groupsiochge BioEhe  unit s
?]Ic\l( ;) aCE (e)) %%Ih(&"%ﬂ ’{% &Iﬁ?,%@%ﬁﬁ?ﬁq é@tﬁﬂﬁﬁr%ﬁ&ﬁ&@ pgenafll& ll\\lfPf%%cr%%ﬁec Lin,
wher ei 1 UNHOHS(optiomedllysubsituted iphenyd, NHC(@)@mphald);naibhmutalrphenylmdependent ly,
"epl aced Rbsc(ONHbbtoRlly substinited phery), NHC(D)CHbtoptionatiy Subitated phenyD),

NHC(O)YCH,CHz(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, and t-butyl.

[0043]  The optional substituents of the phenyl rings of R' of formula I or Ia, when
present, are optionally substituted R°, halogen, nitro, CN, OR’, SR®, N(R®),, SO,R°,
C(O)R®, C(O)OR, and C(O)N(R®),, wherein each R° is as defined supra. Examples of
such groups include chloro, bromo, fluoro, CN, nitro, OMe, OPh, OCF3, OCH,Ph, OEt,
SCHF,, methyl, ethyl, isopropyl, propyl, vinyl, CFs, acetylenyl, CH,Ph, CH,NH,,
CH,N(Et),, CHaymorpholin-4-yl, CH,piperdin-1-yl, CHimidazol-1-yl, CH;piperazin-1-yl,
C(O)NH,, C(O)Me, SO,Me, NHEt, and NHMe.

[0044] When R' of formula I or Ia is T-Ar, preferred Ar groups are 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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-SO2-; each R is independently selected fromhydrogen or an optionally
substituted C1_6 aliphatic group, or: two R groups on the sanme nitrogen,

t aken t ogwOlane4sdt h t he nitrogen atom attached thereto, PeTMSas/@0%
menbered saturated, partially unsaturated, or aromatic ring having 1-3

het er oat ons i ndependently sel ected from nitrogen, oxygen, or sulfur; R2is

sel ect ed fof emfe: /Hxan?léy(d?@l& APfin& iaCiRlé 6bh¥nalF subdiRiited Phedyl, aR@n i3 furan,

optionally forma 5-7 nmenbered saturated or partially unsaturated ring

havi ng 0- 4n¢hpyedddingss Proferspbhaenetiop of hecEtraroumoeh Ri are selested &igen, or

sul fur; | S 1 e te m nc nd Cl 4

al kyl i denggféﬁ%%éndéélgﬁggags%ﬁéé@rﬁgﬁﬁ/ﬁ%%'b%#@&%’ F@C@ﬁﬁs—gﬁzgf@d’ ring

sel ect ed FCaQ+aChh7 oI Mot prefdred, T pidtiedbf thelnoatousipt R 06 ful |y

unsat urated nonacyclic ring_having 0-4 heteroatons i ndependently sel ected

from ni t r Sefested sepBWICHP)-s i Hu riNHEH2a1Cll1 0C=he e HoCHat dYlati@ectersed T al | y

unsat ur at : e i I i in at ons

i ndependen lflt%geqtfgll(l:% rgﬁkrsrg&r# éﬁr%Sg%lfé&%i(%/r%gﬂl\ﬂg{ﬁ@?%ﬂ% é’éniﬁgég%'ect ed

NCR (A ) UL O OO B, o MR O MR 2 B8y ot L onal Ty ) 2
r), , or ; i S..an optiona

SUbB 1t it MEPBECH AR Ie CBy 0. CN (GMADBb/ OEHa8OME CENNEo69)ORach Ra

i's indepe R5 : &Né %g%%gj N( R5) 2,
or Arl; e%@ﬁ’ﬁzﬁgﬁﬁgﬁzﬁﬂée eé%t((e)g@% ’gtrlﬁe br%;?yl’\} : y}ai%g)g V3 are
each i ndepstradelyll y sel ected fromnitrogen or C(R6); each R6 is

i ndepende selected. fromR |, .hal ogen, \ , OR . SR, N(R

NCR) OoR  ROSENEReF S0 R e g arehlitionds Bte SSep i 2 ooty
N(R) S2R, oNEBN R4) 2, S2R, or SO2N(R4)2; and each Arl is independently

selected from an Oﬁti opal 'y substituted 5-7 nenbered saturated, partially
unsat ur at $¢046dr WhénRuekrmnktled InonQeAmw prafenédhdyr prwps greGndptineallst oat ons

o on BibotgtEh 555 06 TIN5 SR O RS S
Q C(R) ( Q AhydRdratedWhedRiyElideng Bavahi €4 HebdbatBins ifdepbhdSh selbétebRpheny! .

[0055] Preferred R and R2 groups of fornmula |I' are those described above
for conpdifEsngIxyEeRAjIsalul, oaad-10memperad Rrtujasedr pariplly prestwptedorfulljr oups

of fornul ' .sel- - - - - - - - CH2NH-,
o " ™ b8 i SRS 58 MR e e P e
sel ect ed bxpgan; BHE(Sr - Exaiiples of sishGhhacyelNHFER inclode pli3i3Nigyrid{10056]

Accordi ng t ot her _.enbodj nent, the present invention relates to a
corrpoundg p%lgmgqr;lpﬁlu p&ri(f%l_ ?,l_ﬁuranyl, tetrazolyl, thienyl, cyclopentyl, cyclohexyl, and

cycloheptyl. Examples of such bicyclic rings include benzo[1,3]dioxolyl, indan-1-onyl,
naphthyl, benzothiophenyl, 2,3-dihydro-1H-isoindolyl, indanyl, benzofuranyl, and
indolyl.
[0047] When present, preferred substituents on the Ar ring of R? include R®, halogen,
oxo0, OR’, phenyl, optionally substituted dialkylamino, haloalkyl, C(O)R°, NHC(O)R, or
SR®. Examples of such preferred substituents include chloro, bromo, fluoro, OH, OMe,
NHC(O)CHj3, OFEt, C(O)phenyl, Ophenyl, N(CH,CH,Cl),, N(Me),, CF3, and SCF3;. Other
examples of preferred Ar groups of formula I or Ia also include those shown in Table 1
below.
[0048] When the R* group of formula I or Ia is Q-C(R)(Q-Ar)R?, preferred R® groups
include R’, Q-OR’, Q-N(R*),, Ar!, N(R)C(0)Q-N(R*),, and N(R)Q-N(R*),. Examples of
such R® groups include CH,OH, OH, NH,, CH,NH,, CH,NHMe, CH,N(Me),,
CH,CH,NH, CHQCHZNHMG, CHoCH;N(Me),, CHoC(Me),NH,, CH,C(Me),CHMe,
NHCO,z-butyl, phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl,
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NW2O N1 V3~ NQA RLHRs Ib or a pharmaceutically acceptable
salt thereof, wherein RL, R3, Q and Ar are as defined above for conpounds
of formulwol03/0p039567] Preferred RL groups of fornmula Ib i n@CHdSos/brose

descri bed above for conmpounds of formula I and la. [0058] Preferred V ,
V2, and V3 groups of formula Ib are the preferred V1, V2, and V3 groups

set forth NH(CHg)sNHuINE (OF,);NFsNE(CH,) SNEER NHORRIHPY, fomcoz?de@lgr oups of
formul a {/\%\ﬂdncl ude those described above for_conpounds of formula | and
la. -16 S(QEAREAPRrbusd NP HaNI b and BHEErimsdezal-4grloups of formul a
| b includ pty L Hel ri e, [ - er ed
sat ur at ed,e[ogggr]?i ally Ijﬁgégt u 2%%% gg)?lpfdlg?(?ff/n %%isgféarlgtsélg&%ngﬁ%cégr&%ri ng
havi ng 0- ACHgVHs, 2 ANHEMendHge (Mdent CH,CRING, €O NHNE r OgTHN(IOEN,  Or

| fur, - b t ted tiall t ted full
cnsat ur at SRS SHagMRR RO HCRE-biBh e NHSGEnatHel y sel ent ed
‘ it ’ 'I . .
ol de. phamy N N R NHCH AP NSO YRR OB ane
cycl ohept yHutyl ENEIG{O8€ HolN Hs,Lemld NHCHglimadazolrgygl.i ncl ude benzo[ 1, 3] di oxol yl ,
i ndan-1| - hyl , . b t hi pph l.. 2, 3-di hydro-I| Hisoindolyl,
ndanyl . BENSYT arRgert SR Sk SO ol BRI i ple<eed BB H it 5 on
the Ar grqgesyjof Ifllgfeﬂé[l@inlgpfdrlﬁﬁhl% Ef?(BR alﬂ%)lﬁégﬁ’(ﬂctiég%f tl@@%qug@%tf‘rblgﬂu%ﬁhy

substituted dial kyl am no, =~ hal oal kyl, ( , or SR Exa
pref er r ed S ROSAre saleaiedsiromal 1+ endraharedzsityhted rimgdrvingl0-2 hetosoazomhsy| , chl or o,
21

Ok . S8pen st Rueatiar HORRT GG, SERIRY, Fpibfes of SEATHES DI o
Q N(R4) 2, tA'R and N @ﬂ@ﬁ&(ﬁ@l%&%@m%ﬁ%@ @m@é @sqof such R3

groups include CH2OH NHZ, , CH2CH2NH2,
CI—|ZC|—|2NHI\/é]5110H(9¥QIE(1mf;-2NH2, CH2C( Me) 2CHVe, CH2CH2N( Me) 2, CH2CH2NHZ,

NHCO02t - but I hyl . gt [ I | |,
N 2oy analhs2) PR AR R B BB e Loy R B X REREEPY
NHC( O) CH2 G @e30-CR)IQAr)INHEO )y Cirie ki3 cte @ R NG iR ronaill @ azstituded/s-6 h@RG2Ed Mor e
preferably, the R3 group of fornmula Ib is selected fromOH, NH2, CH2NH2,
CH2NHMVe, CRPRRIRD Partiabypwmspingated, oxdypmsparated penoeneidling havipg @dve) 2NH2,

LI M SRR AL S s

NHC( O) CH2 Iti3stitaied SNKIGHRmbened aztotatell; phrtiallP Q6SturMed  orfulty enaloiryited bivgcR3 gr oup

of formul arinlg aiwsngs(ﬁh %gtte?éjatgrgg {Hde%_lwzn egtﬁlezelected from nitrogen, oxygen, or sulfur.
Examples of such monocyclic rings include phenyl, pyridyl, furanyl, pyridone, and
thienyl. Examples of such bicyclic rings include benzo[1,3]dioxolyl, naphthyl, indanyl,
and indolyl. When present, preferred substituents on the Ar ring of the Q-C(R)(Q-Ar)R>
group of R? include R®, halogen, OR®, phenyl, N(R°),, NHC(O)R®, or SR°. Examples of
such groups include fluoro, chloro, bromo, CF;, OH, OMe, OPh, OCH,Ph, SMe, NH,,
NHC(O)Me, methyl, ethyl, isopropyl, isobutyl, and cyclopropyl.
[0053]  Preferred RS 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 C;4 aliphatic, or 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.
Examples of such groups include chloro, bromo, methyl, ethyl, z-butyl, cyclopropyl,
isopropyl, phenyl, and pyridyl.
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[0064] Preferred rings formed by the R and R3 noieties of the
QC(R(QA)R3 group of fornula Ib are selected froma 5-6 nenbered
sat ur at edwoionge43avi ng 0-2 heteroatons independently sel eeCedsbs/muve
ni trogen, oxygen, or sul fur. Exanples of such rings formed by R and R3
i nclude piperidinyl, pyrrolidinyl, piperazinyl, norpholinyl, and
t hi omor phppbs4ly| . ALQRERE tdasitharendidadenptht podsedthieventios eslates toveentmpennde| at es
to a conmpound of forrmula Ila: -17 WD 03/064397 PCT/ US03/02096 H N Vo V2 0
N~ V3~N kofformyde Iy || a or a pharmaceutically acceptable salt thereof,
wherein: Rl is selected from hal|_pgen,1 CN, N(R4)2, or T-R, T is selected
froma val ence bond or a Cl1_6 al kyli e2ch§an, wherein up to two net hyl ene
re
h

units of T are optionally, and 'N’nde endgnt | pl aced by -0-, -N(R-, -S,
-N(RC(O-, -C(ONR-, -C(O-, S0 R is independently sel ected
from hydrogen or an optionally sybstiYuted cLR ali phatic group, or: tw R
groups on the sanme nitrogen, t ak@h t oget hét with the nitrogen atom attached
thereto, forma 5-7 nenbered saturated,,,partially unsaturated, or aromatic
ring having 1-3 heteroatons independer’tly sel ected fromnitrogen, oxygen,

or sul furé)ra@%ﬂnﬁc&ti@ﬁlﬁ) ﬁ&eﬁ%’a?l@%alt%&! WherBinand R3 optionally forma 5-7
r

nmenbered saturated or partially unsgat ur at ed ring having 0-4 heteroatons
i ndependeR{ isyseleteddtazahilogen, 6NN &eh, TRepgdirAror sul fur; each Qis

i ndependent.ly .sel ected froma val ence ngd.or Cl- ' i.h. each
AT o1 nabpeieed §oR wer RatT o LEbe ARy Hidls ity eRll i FRGRc s R
nenbered  sajpik 3t Fhre HREdnaBY) aﬁdumtankﬂ@u?drep%edvyl@-, uNEQt uSat ed nmonocyclic
ring having 0-4 heteroatons independently selected fromnitrogen, oxygen,

or sul fur, oN®LC®)LoC(NFered(@atraPed, partially unsaturated, or fully

unsat urated bicycli . ring hayj . | : | ed
From ni tr o8 CosbaidehEPhalf il o B SERELRTR USBPR e bl el B

Q OC(O) R5, Gh&xphiRntlyQePGcE) DIARS;, -KIBRS:S-, -HRIGD)2,-CRORI Y-, ACYQ)-, or

NR C(OQNR4A2, or NNRQNR4)2; R is an optionally substituted C1_6
aliphatic gré@e; each R4 is independently selected fromR COR CO2R

o0, S s e SRR T ad eyt
C(R6) ; 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 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 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’, Arl, Q-OR%, Q-OC(O)R®, Q-CONHR®, Q-OC(O)NHR?, Q-SR’,
Q-N(R*);, NR)(Q-A1), NR)C(0)Q-NR*), or NR)Q-NR:;
R’is an optionally substituted Cy.¢ aliphatic group;
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-18 WO 03/064397 PCT/ US03/ 02096 each R6 is independently selected fromR,
Arl, halogen, CN, NO2,, OR SR N(R4)2, N(RCOR NRCON(R4)2, N(R) C(O OR
CON( R4) 2, WO R4A) 2, CO2R, OC(O R, N(R) S2R, N(R) SO2N( REYAIS08CAR; or
SO2N(R4) 2; and each Arl is independently selected froman optionally
substituted 5-7 nmenbered saturated, partially unsaturated, or fully

unsat ur at €8kBnécipdencadentiypeteatedrfoo R4 CORY €0aRE,BN{RYS SENREBONRE),eCt ed
from nitrogegrﬁgxygen, or sulfur; provided that when R is hydrogen Then R3
is other than ; @QOC(OR5, or OCH2phenyl. [0066] Preferred R1 groups of

formul a | leach Réisud&eﬂm&@ig@rgele%ﬁl@&mw&%ppti onally substituted Cl1_6
al i phatic. Exgnpl es of such groups incl udé chloro, brono, fluoro, NH2,

NHMVE, I NHE][YI’ NHaeg M gkresagh independenily e¢lhsted fromomijtbger Q(ID@R:?d pyl, cycl o]E)r ](c)pyl ’
t n anel - 671, .Pr rr V1, V2 nd V3 gr r
?fg )érg %/ﬁgChpge&éb‘?‘%gL@ﬁly{?ﬁgdghém%}g{{’eéflggﬁlé’g%tcw’ﬁ@h Q%rﬁﬁodﬁ%ou ih?\ds gf e

f la |, SNERXCOROGErON@H g 4 " d
from a val ence bond, D or DR COM R p RIEP IR, R PECRING
fornula || anﬁﬁ?ﬂsﬁb& NR)SQAIB 2. R0y IOMER); abf R) C( O) O N(R4) 2, and

N(R N( R ¢ i de CH2 OH, NH2, CH2NHZ,
G ONWE. %%N?%?Wem&%%ﬂfﬂr PRy gpond B&%ﬁ” %56?:54% meglregdve) 2CHME,
CH2CH2N( Me) Zati@ht2CHRANGAly INsEIGRAed) b Yillly urRh@Rytd mgﬁséﬁgeﬁ%%ﬂggfow' , ethyl,
i sopropyl, cl}/%lﬁgéropyl NH( CH2) 3NH2, NH( CH2) 2NH2, NH( CH ,

NHCH2py T i dy | 2etipsepisiadependenliyselpeirn Gon) wirogen opy genNbIOUMIEH2NHZ,  and

NHCHZ- i m dag@deddnyl - [0070] More preferably, the R3 group of fornmula Ila is
sel ected from QH  NH2, =~ CH2NH2, CH2NHMe, CHZN(Me)2, CH2CHZ2NH2, CH2CH2NHMWe,

Ceogiaen | GO eaOe Ul KB O,

: , pyridyl, phenyl ,
NHC( O) CH2C( &@?lgﬁtléP&eﬂﬁ@g’%@@)Rgm Q¢ ibmpenyh dazol - 4-yl . [0071] Most
pref er abl j00s5he BReratsoup! D IS 18 rom,CH2CH2NH2. [ 0072]
Pref er redwri ngs formed b Q{dh% %Hgéﬁoﬂ%ﬁnn%llﬁelt ?ljgzﬁ%sg%ﬁ%r&ad%(?%é lla are
sel ect ed $¢BPRURAS obforemtrededddat WianeRf is iTharhaeiengd 07 %rdmgé of AL’ are

i nd d i , , I . Ex I f h
L nae for sosstes ARy D R o 1y ity wior asi ngl
nmor phol i iyOTH,CGiid. Mure prarghel T éups‘&@or%l@?’/ac)@geﬁg&edo g@uﬁ%@ggﬁ%[ 0073]

i

Preferredéﬁ& Iglrou s of R2 of formula Ila are selecte roma hal |y
subst i t ut e416tg Ere@r GH2¥Ht.ed, partially unsaturated, or fully

unsat ur at non i i ithg. 0- et er ogt.ons i ndependently sel ected
fromnit r@ggﬂ, o%g/%oglrilll,ng té)?&glﬁ%}% }tﬂ ,OggPerght 8|8qu8%&”%?“§85‘§1?§6§ i 2eepaund

menber ed &fdoumaadb; partially unsaturated, or fully unsaturated bicyclic
ring having 0-4 heteroatons i n?_Iependent ly selected from

VS
N,N l X /\i
N\ P
e N)H/Q Ar
R H
Ib

or a pharmaceutically acceptable salt thereof, wherein Rl, R? , Q, and Ar are as defined

above for compounds of formula I.

[0057]  Preferred R! groups of formula Ib include those described above for

compounds of formula I and Ia.

[0058] Preferred Vl, V2, and V3 groups of formula Ib are the preferred Vl, V2, and V3

groups set forth for compounds of formula I, supra.

[0059]  Preferred Q groups of formula Ib include those described above for compounds
of formula I and Ia.
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ni trogen, oxygen, or sul fur. Exanples of such nonocyclic rings include
phenyl, pyridyl, furanyl, and thienyl. Exanples of such bicyclic rings

i ncl ude b&020/0d43%] di oxol yl, naphthyl, indanyl, and i ndol PCT/O8&0R0ps esent ,
preferred substituents on the Ar ring of the QC(R) (Q Ar)R3 group of R2 of
formula I'la include R hal ogen, OR phenyl, N(R 2, NHC(OR, or SR

Exanpl es [0060juc Wrgfenuﬂ$ﬂ grelpscd fétnuda Bh irchideran,ophbiovatty, subRButedng Ove, OPh,

OCH2PH, SMe, NH2 hyl h | b
cycl opr op? Jected PE'% re@%‘é@%@%?ﬁﬂ ilailp’é‘lf’ggt ’ia{)épdi ‘b%’:l}%g]&u%}xﬁ dfalor mul a
b H 1, ﬁ %ﬁlé'w%(g() ~FhetdlditofRé 1n@iaeﬁﬁentl&@el@5te@fﬂ%ﬂﬁﬁ1ﬁ% &l okgadnl, Y

accept abI e salyt eof , “wher el n: ; each IS i n epende ent | y
sel ected cfrrsolfuaovaDem:membmddeatumt@p@rtallkymadlaa@dcwdiuﬂy uwémréied up to two

met hyl ene un| Is of T are ti onal IP/ Pde ¥ﬁt I aced b(% -0-,
-N(R) - bicyc 1c|q(ng)h@y@)g_0 -4 ] ESW% ndepe@g@t y se@qpte%n QF¥EEn,
i ndependesmflﬁ/ BElBALEs fuch %&%@y&&%g@ rinaqﬁueomfehmn?wﬂywmm frusagl, C1_6

aliphatic group, or: two R groups on the sane hitrogen, taken toget her
wi t h t he ayctopentsh catloheaﬂ,tamdmdlohtmﬂ dixamflesr of sacksbizyehisingsdnclade ur at ed,

tially t t
mdepond nBP L= aNEEbiah i AT BEAH e oy g P Roindolyl,
Q C(R) (Q iffad33, bethiSuing). aRd mlﬁe VRS §8ht, oréferea qubstittenisaeheds gaiugr at ed

or partially unsaturatéd ring “havi ng 0-4 heteroatons independent!|y

sel ect ed ¢frformlniatlb depdnde B @gl@ﬁen &R’ Hh@u’ﬂ optiepelly wwbsatujadiaknarma. y

P CER LR LT b G S B L T T e

sel ect ed dx206My8 iSoxdzdT®1ToRI0ES] w@hurmioed, OIHa@MeaUEj @Qﬁ:s)phum.b,t@;ﬁwnp} fully
unsat urat ed nonocyclic ri n havi n 0 4 heteroatons independently sel ected
fromnit rN@ﬂzC@d‘)}eN(M@)z, fs.fagd S an 8-10 nmenbered saturated, partially

unsat ur at @ﬂwoseﬁﬁ «Jtr%’egti{ﬁg&ﬁgﬁ%ﬁﬂn&m&% hicudd RIONGH! RENFR A, At er oat o

i ndepende rogen, oxygen, ofr su is selected

fromR, NR) c@)@ﬂm“s} £ OB NROCNERSpIE GL(Ch mmup@msde CERQERA) 2,
e My, ‘@%«ﬁ% T GMs s i P e T IMeR! et 20 17 om R
COR5, Q0 %QCH%@\R_)QCI@%NePét?IqN(Mé)gACHgCHQNHZ,|35I{C®22|-‘t§1ﬁ?lpendent ly
sel ect ed om R or
phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, NH(CHz);NHo,
NH(CH,),NH,, NH(CH,),NHEt, NHCH,pyridyl, NHSOzphenyl, NHC(O)CH,C(O)Or-
butyl, NHC(O)CH,NH3, and NHCH,-imidazol-4-yl.
[0062] More preferably, the R? group of formula Ib is selected from OH, NHp,
CH,NH,, CH,NHMe, CH,N(Me),, CH,CH,NH,, CH,CH,NHMe, CH,CH,N(Me),,
CH,C(Me),NH,, CH,C(Me),CHMe, NHCO,#-butyl, phenyl, NH(CH,);sNHo,
NH(CH,),NH,, NH(CH,),NHEt, NHCH,pyridyl, NHSO,phenyl, NHC(O)CH,C(O)Oz-
butyl, NHC(O)CH,NH3;, and NHCH,-imidazol-4-yl.
[0063] Most preferably, the R? group of formula Ib is selected from CH;CHoNHo.
[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 of the present invention relates to a compound of formula
IIa:
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VI, V2 and V3 are each independently selected fromnitrogen or C(R6); each
R6 is independently selected fromR, Arl, halogen, CN, NO2, OR SR, NR4)2,
N(R) COR, WORBGAMWTRA) 2, N(R)C(O OR, CON(R4)2, OC(O N(R4)2, pPCTARD3/QBIO) R,
N(R) SO2R, N(R) SO2N(R4) 2, SO2R, or SO2N(R4)2; and each Arl is independently
selected froman optionally substituted 5-7 nenbered saturated, partially
unsaturated, or fully unsaturat ede)ncU;nycI ic ring having 0-4  heteroatons

i ndependently selected fromnit rq@jI oxydyeng or sul fur; provided that when
V1, V2, and V3 are each CH T is M _vd|encp bofd, and R is QC(R) (Q Ar)RS,
wherein Ar is an optionally subst ) ”gh ngw\F{? ng, then R3 is other than
QORS or C(ONH2. [0075] Preferr V1, V2,,and V3 groups of formula Ilb are
those set forth for conpounds of fornula 1, supra. [0076] Preferred Ar
groups of RL of formula IIb are selectegagfroman optionally substituted
5-6 nmenbered aryl ring. havi n(t:j 0-4 heteroatons independently selected from
ni trogen, oﬁﬁﬁg%‘%ﬁ‘aeﬁ?tl@ub’%@P FbleesaliythergofT wherainii es of the T-Ar group of RL

of formul &kd &y C@é@féﬁl}ﬁﬁ}g% Y nee bond, -NHC(O -, -NH, -NHCH2-,
- NHSO2- -CHZNI—E, -rC=C-, %@Oﬁﬁ)@g% Most preferred T noieties of

the T-Ar grissgedtd Romea ealesel tat @ a ;@ alkyNHEQirin, WHekein Rﬂﬁgd%meth g Of

- CH2CH2- . Exangl % of Rl oups,. of fornula |II1b include CH2(opti1 Onally
substituted B r‘?gl )are W%lé’oﬁtdi igfenengently, paplaoed bedOphdigR)-) -S-,

NHC( O) NH( opt-NgR _S Nt e 1enylch,. .NHC(O) CH2(optionally substituted
phenyl ), NH l\%) ?:%%HZ(@S%? i (E)Kr?él I@§/®2U stsibtztjt ed phenyl), NHC(O) (optionally -21
VO 03/ 0648%h BPaTndgssdorhosiecsdlisin hydegdepbeaybdptionhict@stampt dyd aliphatic

NHC( O) t hi enyl Pl\ll(—)IC,(C)) pyridyl, NHC(O furanyl, nethyl, ethyl, propyl,
i sopropyl, o dpF'opyI , acetylenyl, and t-butyl. [0077] Preferred

subst it uent swoiR gh@pAbn HeXdmeitr&¥enO : n incl ude
R, hal ogen, nit r%, 8N OR, SR, N(I(?%HQET&%IS{Z%&%% g§tgthé§\%?%§[ ﬁgﬁaattfaezes]N( R) 2,
wher ei n each RbeEtadorspinemembsred sabxatnp pestialy wwathragsd upsrotadt wide

chl oro, brono, £} [ nitro OPh, 3, QCH2Ph, CEt, SCHF2,

net hyl , ethyl ,h"{‘%”lé%%%o%y ?atBPléb%"reP%ﬁw ,SQE?%QMIVPQ% PXYZSPR PhsUl{TER NH2,
CH2N( Et ) 2R* CHUEIRINP AR * 4whytlein: CH2pi per di n- 1-yl , CH2i ni dazol -1 -yl ,

CH2pi perazin-1-yl, C(ONH2, C(O Me, SO2Me, NHEt, and NHWe. [0078]
Preferred Q ?Q%%SOWOHF‘BY fRIha §17hmembered safuratast orfrartidil yaiesterafedrrigpnpounds

of formula | gpshd - roups of. formula I1b include R,
Q OR5, Q N(R4) 2, Aér ?,4 ﬂe%?@%?’g‘%ﬁr%’%@g%ﬁ%?‘ﬁﬁ%ﬁ&& SXYEER UM 0f such
VAT ST ro LA E VT A T P 100 T
NHCCRt - bueta)cllfl AT i?)ﬁéﬁ@‘%n%eﬁﬁ?lbﬁ%@ﬂnﬂl}’ suhstifiifed ring pjected %@éir&ﬁr? menahyerébpr opy| |
NH( CH2) 3NH2 satufddChid I%M-[F ' .. NHSOPphenyl ,
NHO(O) G2C(0) O - Bt yl W%IIEISC&(N?)%%@T?NHS, gﬂﬁwﬁ%@%@&g%&% Ilgzst}la;Y g 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 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, NR)(Q-A1), N(R)C(0)Q-N(R*), or NR)Q-N ®RYy;

R’is an optionally substituted C; ¢ aliphatic group;

each R* is independently selected from R, COR, CO2R, CON(R),, SOR, SO,N(R),, or
Arl;

each R’ is independently selected from R or Ar;

V!, V? and V? are each independently selected from nitrogen or C(R®)

b
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[ 0080] More preferably, the R3 group of fornmula Ilb is selected from
CH2NHVE, CH2N( Me) 2, CH2CH2NH2, CH2CH2NHMWVE, CH2CH2N(Me) 2, CH2C( Me) 2NH2,
CH2C( Me) 2€BiB/0643ICC2t - but yI , phenyl, NH( CH2) 3NH2, NH( CH2) PKIHA]S03/02096

NH( CH2) 2NHEt , NHCHZ2pyri dyl , NHSO2phenyl, NHC(O CH2C(O O - but yI
NHC( O CH2NH3, and NHCH2-i m dazol -4-yl. [0081] Most preferably, the R3 group
of formul &ath R®iissind€lenaéRt) Jelc2Bd R ML halo[g@x@féﬂl IE”O for e Nirtgs formed

by the R and R3 noieties of R2 of fornmula || ectedfroma56

nenber ed sat D¥BIEEARy N@C@MR@Z ME)@(&)@B@W )zn@é%()@m&nhl, FOBeDECOMW), from

ni trogen, f ri gs formed by R and R3

i ncl ude pi pewg?bnfg I\gﬂb %N(gﬁﬁ% pi p§0&§f‘"ﬁ§? r phol i nyl, and

t hi onor phahchpl! is 11[_1&@8@%&@&1@&@@&0&{ argb Jﬁmaupﬁuﬂaau@éd §.mhahiersd b are
selected froman optionally substituted 5-6 nenbered saturated, partially

unsat ur at ed, S&¥rated; partighy uisapueted; Ofrfﬁlﬂ\béwmr@ted magopyalicatngthagingd-ér oat ons
i ndependent I geté%la%%rﬁgg@ggg%a@a{%%g%ﬂ fro%%ﬁ gul flglltllfu or an optionally

substituted par §5rdr 8 ;oor fully

unsat ur at qmoxhded/mht whei RYisttadiorgn Gheh ki @tmufam ] QdB(D@T)Ré nérl GCHspiRGYEd
from - Zznlfﬁ%@ 3 7 PCT/ US03/ 02096 ni trogen, oxyge or sulfur. Exanples
cl i*d

of such elerpd R igrRups @& formaa la 1WP¢‘?:IIWOgeanRrh GPﬂ?Pthfpﬁ}]rY i donyl ,
furanyl , - 1GhaiaRh .y oliBhARY Exafbfes 0P S o Oﬁglagfgmg%ﬁfq%o IR

Exanpl es of such bicyctic rings |nc onyl ,

napht hyl , PH&MEONHEMNHFIWCthExﬁ dhethytiredhiLHpropyli Bomiopll, cycﬂ@iﬁﬁpj'l acetylenyl
benzofuran d b yg i ndol yl . When present, preferred substituents on the Ar
ring of t b@i{])(QAr)RS group of R2 of formula |ib include R, hal ogen,

OR, ph If R 2 U 3
o oPoen)l;rcc))org(] )Gzl;%éef@Hg& @)lds\é %d%gro@g@%@ﬁﬁﬂ@fbﬁa&'&&e %’f‘ﬂ% oy Clﬁdf\il uoro,

et hyl , |s@mltmysbtfoﬂhcfmcympouaddotﬁmhubrlowgim [ 0084] Accordi ng to anot her

enbodi nen nventl | 3t es t oun r alll: H
1 NN V- @068]%%&%6[ é) ‘?—’iofqﬁém‘%ﬁﬁ ages e%ﬁ‘i&%ﬁk%"g? 9098 5t%bl e
salt ther egHQcHQ,er ein Rl, R3, Q and Ar are as defined above for conpounds

of formula |. Preferred yl V2, V3, ., R3, Q and A% groups of formul a
111 are ttﬁ%‘é’ sethfélfr@thaBW@Spéfor@w}mﬂamudﬁmQrfaﬁ L-NB)2 A, [ 0085]

pocer SRRSO, TG IR b hee it
OH, NH;, CH,NH,, CH,NHMe, CH,N(Me);, CHZCHZNHZ, CH,CH,;NHMe,
CH,C(Me),NH,, CH,C(Me),CHMe, CH,CH,N(Me),, CH,CH,NH,, NHCO,z-butyl,
phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, NH(CH,);NH,,
NH(CH,),NH,, NH(CH,),NHEt, NHCH,pyridyl, NHSO,phenyl, NHC(O)CH,C(O)Oz-
butyl, NHC(O)CH,NH3;, and NHCH,-imidazol-4-yl.
[0070] More preferably, the R3 group of formula Ila is selected from OH, NH,,
CH,NH,, CH,NHMe, CH,N(Me),, CH,CH,NH,, CH,CH,NHMe, CH,CH,N(Me),,
CH2C(Me),NH,, CH,C(Me),CHMe, NHCO,z-butyl, phenyl, NH(CH,)sNH,,
NH(CH>),NH,, NH(CH,),NHEt, NHCH,pyridyl, NHSO,phenyl, NHC(O)CH,C(O)Ot-
butyl, NHC(O)CH,NHj3, and NHCH,-imidazol-4-yl.
[0071]  Most preferably, the R® group of formula Ia is selected from CH,CH,NH,.
[0072]  Preferred rings formed by the R and R® moieties of R? of formula Ila 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, morphdlinyl, and thiomorpholinyl.
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RHR3 1V or a pharnmaceutically acceptable salt thereof, wherein R1, R3,

Q and Ar are as defined above for conpounds of fornula I. Preferred Vi,
V2, V3, RYOORB643QY and Ar groups of formula IV are thosePsetushaozobs above
for conpounds of forrmula I or Ib. [0086] According to another enbodi nent,

t he pr esegé %ﬁventi on relates to 3 compound of formula V: -23 WO 03/ 064397
PCT/ US03/ 093¢ Hrafesrod dr gouys of/B. of fadnuldda ard\NeRctdd frédh 2\ op8bndly

phar maceutg,ga ( salg& hereqf, wherein: each R is indépendently
sel ect ed from%é%?%@gﬁlggegﬁa% erdgﬁ%ﬂ“i Y Sptidirpteds @dfulty ussagmiaisdat i ¢ gr oup,
or: two Rngymoupdicaing heigeome h@iekda@&ﬁ@ind%?é&ﬁ@ fi ith the nitrogen
atom attached, thereto, forma 5-7 nenbered Islaf%?%({%{ ,rmf)larlr}?%)%an yryeen,

unsat ur at 84 S‘ﬂg}r ArBrRRtoaallY sipstitatad 0 medntostdemnattodEparitdBRaRaeRbd or
| ect ed L : Lfur; R2.i R Ar)R3, wherein:
Roand 13 e il Q6P Biey 8 ey Hla T okscatonindigidepy selentrd bams at ur at od
ring havhitpeoa byeeieroatioms Hxadphandemi hodelert ifled HOMIBLhERAST ALY 9o,
20

or sul fur; Iﬁe}\gch (t) i s jndependently selected froma~valenc Cl-4
al kyl i denE"#Rd; 3pd thicapl. fpxamplesnfapeinbisreliopizgs ingudobaizbi, Hdhsbistut ed ring

sel ected fi4 - jqed{ﬁia d artially unsaturated, or fully
unsat ur at ed m)}ﬁ’ol?g%ﬂl ic r?ﬁgﬁﬂla\i\? hgﬂ g{egerft@é?%pggtsg Wenieqrethe diting ofghect ed
from ni t r &feR)(@AmyRhgroop of R beiformota HA ifiddd R%%%ér?%l@‘abﬂérﬁfi% Rogz?rt fally
unsaturatﬁﬁcg ;ﬁul% OuEsatu atfd bicyclic ring having 0 et eq'o ons

i ndependen >; é%l’é’& i{d FHHPIGS P} BlsErgroupsydnde Broreuteono; biktnd, €RsebHCt ed
fromR , @Me, CPHOBCH.RHOSHMV) : NHR5, SRS, O N(R4)2,
N(R) (Q Ar), GN( R) (O & N( R4) 2@&% Q@Eﬁ%( ﬁ%}’%ﬁ‘gﬂ’i ISORIAP Y pisP R H): 995

substi tut"é@lqplglﬁ’lal i phatic group; each R4 is independently selected fromR,
COR5, 0 ; 2 02R5, SQPN(R5)2, or Arl; each R5 is independently
sel ect ed r'(7)4rrt R é&ék?%er@f IWtéf%t 10 acempaenl ofifeupeladBnt | y sel ected from
nitrogen or C(R6); each R6 is ingependently selected fromR, Arl, hal ogen,
CN, N2, OR, SR, N(R4)2, NR) COR ‘Rf (R4)2, N(R) C(O) OR CON(R4)2,
OC(O N(R4)2, CRR, OC(OR N R{SOZR I%CR) s/%N( R4) 2, SO2R, or SO2N(R4) 2;
and \1 v N7 SR

R H

ITb
or a pharmaceutically acceptable salt thereof, wherein:
R'is T-Ar;
each T is independently selected from a valence bond or a C16 alkylidene 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 C1.¢ 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:
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;
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- 4397 PCT/US03/ 02096 each Arl is independently selected froman
opz)fi \(;\ga:)l?);ogugst ituted 5-7 nenbered saturated, partially unsat ur;;oedi I or

ful ly unswoOwsasse7 nonocyclic ring having 0-4 het eroat ons PCRASPE Qms gf

sel ected fromnitrogen, oxygen, or sulfur. [0087] Preferred Alr bgroupra
formula V are those set forth for conmpounds of fornula | or sup

t tGfutédringisedecte B 6mtd W3 enc@erdpr th for
[ 0088] Praaékﬁééﬁwﬂepwﬂenbhwwl@nbm@s u nggrjef oo D3eslederth for

Vare those. ubRie bl ndsi SR Yup Parelnied monoeyats g 9090
Represent at i hﬁemmﬂd@eﬁﬁeﬁtwmcﬁgdlfr&ﬁ ﬁltﬁ%fm@%%z fg Rfﬁ?'?l %%f)wl .

Table 1. ~~HHH M NN '

-3 HHHI {nﬁzbere%stablratq_d parthllynmsatullated- or flIQ uns&lraked bl&@drm%—}{lalylﬁgl@ 7HI H

8 11010 4T s AR s e Sen atniins oo
| gN- 1o~ RNis selected frdm R TAN, §-ORP, Q-OC(O)R®, Q-CONHR’, Q-OC(O)NHR®, Q-SR’,

QN®Y:, NR)(Q-AD, NR)C(0)Q-N(R)z, or NR)Q-NR;

R’is an optionally substituted Cy aliphatic group;

each R* is independently selected from R, COR’, COR’, CON(R®), SO;R®, SO,N(RY),,
or Ar';

each R’ is independently selected from R or Ar;

V!, V2 and V° are each independently 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(R)CON(R",, N (R)C(O)OR, CON(R%),, OC(O)N (RY,, COR, OC(O)R,
N(R)SO:R, N(R)SO,N(RY,, SO,R, or SON(R*),; 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-C(R)(Q-
Ar)R?, wherein Ar is an optionally substituted phenyl ring, then R? is other than
Q-OR’ or C(O)NH,.

[0075]  Preferred V!, V2, and V3 groups of formula ITb 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(0)-, -NH-, -NHCH,-, -NHSO;-, -CH,NH-,

-C=C-, -CHa- or -CH,CH,-. Most preferred T moieties of the T-Ar group of R! are

selected from -NHC(O)-, -NH-, -NHCH,-, -CH,- or -CH,CHj-. Examples of R! groups

of formula IIb include NHCH;(optionally substituted phenyl), NHC(O)(optionally

substituted phenyl), N HC(O)NH(optionally substituted phenyl), NHC(O)CHx(optionally

substituted phenyl), N HC(O)CH,CH,(optionally substituted phenyl), NHC(O)(optionally
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[0077]  Preferred substituents on the Ar group of R! of formula IIb, when present,
include R®, halogen, nitro, CN, OR®, SR, N (R®)2, SO2R®, C(O)R®, C(O)OR, and
C(O)N(R®),, wherein each R° is as defined supra. BExamples of such groups include
chloro, bromo, fluoro, CN, nitro, OMe, OPh, OCFs;, OCH,Ph, OEt, SCHF,, methyl, ethyl,
isopropyl, propyl, vinyl, CF;, acetylenyl, CH,Ph, CH,NH,, CHoN(Et),, CHymorpholin-4-
yl, CHypiperdin-1-yl, CHjimidazol-1-y1, CHypiperazin-1-yl, C(O)NH;,, C(O)Me, SO,Me,
NHEt, and NHMe.

[0078]  Preferred Q groups of formula IIb are those set forth above for compounds of
formula I and Ib.

[0079]  Preferred R® groups of formula ITb include R’, Q-OR’, Q—N(R4)2, Art,
NR)C(0)Q-N(R"),, and N(R)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,CH,N (Me),, CH,CH,NH,, NHCO,t-butyl,
phenyl, cyclopentyl, methyl, ethyl, isopropyl, cyclopropyl, NH(CH:);NH,,
NH(CH>);NH,, NH(CH,),NHEt, NHCHypyridyl, NHSO,phenyl, NHC(O)CH,C(0)O¢-
butyl, NHC(O)CH,NHj, and NHCH;-imidazol-4-yl.

[0080]  More preferably, the R® group of formula IIb is selected from CH,NHMe,
CHzN(Me),, CH,CH,NH,, CH,CH,NHMe, CH,CHoN(Me),, CH,C(Me),NH,,
CH>C(Me),CHMe, NHCO,z-butyl, phenyl, NH(CH;);NH,, NH(CH,),NH,,
NH(CH,),NHEt, NHCH,pyridyl, NHSOgphenyl, NHC(O)CH,C(O)Oz-butyl,
NHC(O)CH,NHj3, and N HCH;-imidazol-4-yl.

[0081]  Most preferably, the R® group of formula IIb is selected from CH,CH,NH,.
[0082]  Preferred rings formed by the R and R® moieties of R? of formula ITh 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.

[0083]  Preferred Ar groups of R? of formula IIb are 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,
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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cycloheptyl. Examples of such bicyclic rings include benzo[1,3]dioxolyl, indan-1-onyl,
naphthyl, benzothiophenyl, 2,3-dihydro-1H-isoindolyl, indanyl, benzofuranyl, and
indolyl. When present, preferred substituents on the Ar ring of the Q-C(R)(Q-Ar)R’
group of R? of formula IIb include R®, halogen, OR®, phenyl, N(R°),, NHC(O)R?, or SR®.
Examples of such groups include fluoro, chloro, bromo, CFs;, 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 IIT:

H 1
V.
N,N | SV o
N\ z -Ar
R! H }s
11X

or a pharmaceutically acceptable salt thereof, wherein Rl, R3 , Q, and Ar are as defined
above for compounds of formula I. Preferred VI, V2, v3 , Rl, R, Q, and Ar groups of
formula IIX are those set forth above for compounds of formula I or Ib.

[0085]  According to another embodiment, the present invention relates to a compound
of formula IV:

v
or a pharmaceutically acceptable salt thereof, wherein Rl, R , Q, and Ar are as defined
above for compounds of formula I. Preferred V?, V2, V° ,RLR®, Q, and Ar groups of
formula IV are those set forth above for compounds of formula I or Ib.
[0086]  According to another embodiment, the present invention relates to a compound

of formula V;
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or a pharmaceutically acceptable salt thereof, wherein:
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 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;
each Q is independently selected from a valence bond or a Cy4 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-NR 2, NR)(Q-Ar), NR)C(O)Q-NR "), or NRIQ-NR 23
R’is an optionally substituted C;.¢ aliphatic group;
each R*is independently selected from R, COR’® , COzR5 , CON(R5 ), SOZR5 , SOZN(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(Ré);
each R® 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(R™,, CO;R, OC(O)R,
N(R)SO,R, N(R)SO:N(R*),, SOR, or SON(R?),; and
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[0087]  Preferred Ar groups of formula V are those set forth for compounds of formula

IorIb, supra.

[0088]  Preferred V', V2, and V? 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 compounds of formula I are set forth in Table 1 below.

Table 1.
H H H Me
I\H“\t@r\lg\/@ mNB\/@\CFs meNMe
H H H
I-1 I-2 I-3
H H H
H Cl H
I-4 I-5 I-6
H H H
NEJ::LNﬁL/E;j N‘I‘\’l:[::]*N'lcz\fJ::]‘OH &11::LNE»J::T
I-7 I-8 -9
H H H
I-10 I-11 I-12

@@@ “"“J@@ mw©
H OO H o) H

<

I-13 I-14 I-15
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QNtH N cl NH N S NN cl
NH2 NH» P& NH,
PhO F
1-199 1-200 1-201
i i < :
OCF3
1-202 1-203 1-204
H H
0 Cl § cl N 0 cl
™ N)\N;©\ R o X N cl
NH M @ o g N cl NH  H
NH é NH, @ NH,
N\ HN H
1-205 1-206 1-207
H
N
No2 NH
N
1-208 I-209 1-210
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-38 WD 03/064397 PCT/ US03/02096 H H H
NH2 NH2 O ~ HO O
H NH2 /

NNI,zo i NI~

ri

NVD 0BIR4390 N ~ZtS N O O OH 1-268 1-269 1-270 HPHTHSOMX00 ' 0 ~I
NN HONHHONHHOFI

OrNO~) NNONHHH NH2 O

1-265 1-266 1-267 HHHNNONNOPNO Ne~~NHH

N
NH2 S NH2 S NH2 NS O OH

l-271 1-272 1-273 HHH NNO:) NNI~ 0,00 NNOONHHFONHHONHN S

NH2 | NH2HN~- NH2 S LS 1-274

NH H O NH

2751276HHH HINO I

mH NH2 NH2
HJ(E{LQ:/E %N;@% J\e@‘:‘ Q,NH

NN IN ONNO O

Cl
H

Ho

I-211 1-212 I-213
H
cl
WN-NH H cl
NH, d
ND NP
1-214 1-215 1-216
H I cl
IO QL
Qi TN e
d NH, NHo
KGN
1217
fh@\ 0 Cl cl
Ny
O\ -NH A’M\QG(C‘ cl
NH-> NH,
0
1-220
H
0L 2O
cl
¥ N Cl o
Q c
NH
®
1-223 1-224 1-225
H H H
N Cl H cl y N
N/
e S
1-226 1-227 1-228
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1-277 1-278 1-279 -39 WD 03/064397 PCT/US03/02096 HNHH ON, I~ O I
NN I~ NONN~NO NHHONHHONHHONH | ,NNH2 N NH2 N O 1-280
1-281 1-2800366439H N NO I N, I~ O I NNO O NH H O NH IRCONE0¥0200g NH NH2
N NH2 <i NH2Z N 1-283 1-284 1-285 HHHNNi Ol NN1 Ol NNO ONHHO
NHHONHH N Nrp HNH2 ~-HNH2 | NH2 N NH 1-286 1-287 1-288 H N N,
I O NHHMNH2 HN1-289 HHH N | Ol Ow NNy O 1 Ov OV N OWw N

N 0 HOW N Bz\NoyRy' of Ny H 1. Nep 1-989@-01002 H H
‘ N
N Cl
' NH2

-
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NNI~0OOw NOOW H~HHNO\~HOW NOHONOH N H 1-1003 1-1004

1-1005 -40 WO 03/064397 PCT/US03/02096 HHHN I, 0 a0Bn N~ I~ NHH OH
H OH HN Wol3Mb43oH N H 1-1006 1-1007 1-1008 HH H N | NRCr/usosedova -~ H
'"Ne HOoH HNHHHH NAc 1-1009 1-1010 1-1011 HHoOo H NHOI
HOOVE.I,ONHOO—|110121101311014 HHHOiIi M NN (~ O ~I

—N~IO\/EHH O\/EHOI}EZi H'HN-BZIHNH 1101511101611017 HHHN

KC N. '~ON\j@

NH;

1-263 I-264
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H~NHHOWHOO HUHHNH1-1018 1-1019 1-1020 HNH O ~I Ni(i O tVNH
00, NNi NNHHHHN Bzl NHHN Bzi 1-1021 1-1022 1-1023 -41 WO
03/ 06439WD@O30&aS98/ 02096 HHNH I OF 1 N | NOI N~ | NEET/US3OA96 H N
BZI HNBzl HNH 1-1024 1-1025 1-1026 HHHONWO~I H / \ aHe O HF

NH2 NH2 NH2 1-1027 1-1028 1-1029 HHH M Oi a OF/ HHOW H I~ H
~O\/EN I~HI+I 0/ \ NH2 NH2 jNH2 NH2 NC 1-1030 141031 1-1032 HHH N
|~ - NH2 >N 0 14§33 1- 10 035 HN, 1~
~I NpI |, N O %?N

Cr
NH; NHz
O\
1-265 1-266 1-267

SN NH, NHz

H H
P ) O o O
SN H LF  OyNH  H Oy-NH  H
f\z ‘g
s

I-274 I-275 I-276

N

J—NH H %—NH H NH H
S™ NH SN NH SN NH
N 2 s 2 Nz 2

1-277 I-278 I-279
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ONHHNH NH2 ~° NH2 10 r 1-1036 1-1037 1-1038 HHH N I~ ~I NN I~
NOe N~%@aNo \I NHH ,J Hp NHHHHNH NH2 NH2 1-1039 1-1040 1-1041 -42
WO 03/ 064800306IBH1US03/ 02096 H H H Q\l Np N, NO e NN ~ Np_PrdAWUdosn2aps H O NH
HO/ NH2 J~s NH2 ~ s NH2 1-1042 1-1043 1-1044 NN I~ OF ~I NN pF NN pF p
rN C TN |NC| ONHHFNHH-)F/NHHF SNHZSNHZNCNHZ

1- 1045 1-1046 147HHH NNll'U:NNl NN | NCl p Np N/ NHHI
FNHHNHH NCN);M%:Q 1 mo4 -105mHoN No I NN I Np
NN | Np_ HN 053 HHH
NN 1\ Hj XLpF H N HF I/ ’?\lNHH / IFP- H 2 NH2 NH2

NH; '\IN_ NH,
1-280 I-281 I-282

H
7@ G 8 }@
N
INH k Oy NH  H OpNH R
N NH NHy [P y- NH; Nr:}ﬂ NH,

1-283 1-284 1-285
H H
N
j—NH N ORNH N Os NH H
NH H NH :
1-286 1-287 1-288
Oy NH
HN-N
1-289
N H
| oM H
H OMe H H OMe
HNBH 0NN~ HNH
B
1-1000 1-1001 1-1002
A oM H
N_N 0 e N 0 OMe H
) N 0L R
H N X N
H OMe
0N N
1-1003 1-1004 I-1005
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NC NC 1-1054 1-1055 1-1056 HH Ae ~~ NpF~r N I I G HH _H,) ) FS
NH2 NH2 NH2 1-1057 1-1058 1-1059 -43 WO 03/064397 PCT/ US03/02096 H HH
\I n>N | ,woe3mb4597 H H QNo -N H O HN 1IN NH2 NH2 S NH2 NPNTIUS23/060 1- 1061
1-1062 HH HNOMI NHNO NHNp HSOHNH S\ NH2 S NH2 L'S\ \e
1-1063 1-1064 1-1065 HNHSOHH N NH2 NON-~nc OHNOHNN Ic NH2 H
N-NH NH2 1-4066 1-1067 1-1068 gl HH NI rp NO I~ N

| | N
N OBn N OH
H H OH
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H
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NNHNOHNH OH\ NH2 NH2 S z 1-1069 1-1070 1-1071 [0091] The

conpounds of the present invention may be prepared as illustrated by the
Schenes |IwB\Ble43et ow, by the Synthetic Exanpl es descri bedPh@rsnsg2oand by
general nmethods known to those of ordinary skill in the art. -44 WO

03/ 064397 PCT/ US03/02096 Scheme | OF Rl (a) Hte 1% (b) H pli NO2 R

BuOH, refl ux. 00%?] Echene | a oD prepar i ng
the am noiMddzgl e . [
an al kyl orf aryI'Ngrou e nitro-indhzael e conmpound 2‘may bH prepar ed by
nmet hods substantvalhy M |l ar to those cri bed by Henke, . Med.
Chem, 1997, 40, 2706. The reduction of th&zhitro group at stéP fb) to

af ford conpound BLEqégchieved by t?ﬁ gmt hods descr|b§q_9 Bel l any, et al,
Tetrahedron Lett % 4, 25, 839. %ernatlvely, reductlon of the nitro
group of codpound 2 can be achleved by treati p 2 with hydrogen gas in the

presence of @ hods %l i SI nfij toOt @]- descri bed by

NH2 NO2 R,1 2 3 Reagents: (a) N2H4AH20, _BuOH, refl ux; gb) SnC%z.ZHZO

Boyer, et al Hreyr NRes . , , bmé alternative
met hod for hleano t he red 2% on Bf he nltﬁ odb of compound 2 is by
hydr ol ysi s i a method suBsfantial | Wi m | ar t hat Nnedigscri bed by Lee,
et al, SytheS|s 2001, 1, 81. Schene I F H Hg CI\ (a) ~v (_~ i NO2 R1

NH2 NO2 R4 2 3 Reagents: (a) N2H4H20, BuCH, reflux (b) Snd 2. 2H20,
BuOH, reflux. [00B3¥92%Scheme |1 aboVel02Bows a generalldéﬂ%od for preparing
the am noi ndazol e conpounds 3kmhere RlL is an am o or al kyl am no group.

The nitro- N I@ c ound 2 pregpared fr F
2-fluoro-5- itrile S sub y nllar to
t hose desaN_be bM ar nel9™e et em 9We., EP 63.7 Ami no- i ndazol e
conpound Gﬁé:)
NHa NHo
O™ NH,
I-1030 I-1031 I-1032
H H H
N |
> N
H = H H
N
NH2 NH, NH,
I-1033 1-1034 I-1035

H H
N N D NOR
N N © HN N
OANH
\@ NHa

I-1036 1-1037 1-1038
H H H
N N
N N
H H
0 NH H H H
NHo NH, — NH,
F Y
I-1039 J-1040 I-1041
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3 may then be prepared from conpound 2 as descri bed above for Schenme I. -45
WO 03/ 064397 PCT/ US03/ 02096 Scherme Il Ha Hb H ITVY ~~ > MNONO2 Cl 2 C
5 6 7 ReawyonB®6430n) Cl2, acetic acid; (b) H2, Pd/ C [0094] S$charse3/wlobe above
shows a nethod for preparing conmpounds of fornula | where Rl is hal ogen.
For exanple, 5-nitro-1Hindazole (5) may be chlorinated to afford 3-

chl oro-5-nitroHHindazole (6) usihg the methods descrifped by v. Auwers, et

al, Justus Li Aon. em, 1Q; AIterm‘iﬁI y,ot
ccinij

ni tr0| ndazol e ted W
to for %AZNHB aano—\corrpound 7

3-chl oro ni tyngt ndazoHe The ré) igiti on Hbf

may be achigked by fol | o ng t heAnet hods de i bed Boyer, et ﬁ

Chem Res. %rint 199% 11,2801, Scheme 12V , HISBNH M NFi Yo LR2
NkR2 R2 RH 8 la [0095] Schene |V above outI ines a synthetic route for
preparing conpoundd0®  formula |. FH¥3starting anmi nbilf#hzol e 3 is coupl ed
to a carboxylig acid conpound 8 toy form conmpounds of fornula I usi ng

standard coup]N orgfit#ons knovvnN V\here S active
functional gr fy e pr 5,;@%% coupl |N[;g@n Ln
cases, the yeald of Ht h | n&gIgact i a% b&k Ngved rbt &dti ng
the indaz ring NH, 'th a Bag group. Scheme V Me OLAr + -S02 a
Me. 01Ar HO i (110 031 12 Reagbhes: KHVDS, THF,NH278C; (b)
Li OH, MeOH, H20 ©E4®sSWO 03/ 064397 RGU04kS03/ 02096 [ 0Q9647 Scheme V above

shows a general net hod for preparing a-hydroxy acids 12 used for preparing

conmpounds of for C) ere R3 is H}| gto tlﬁ pet hods
OHTB.'[I(NI ) dr oxy NES c§
e_e DT metdno tTally ¢in

descri bed i n ScNe

from9 and Ho
descri bed b@? ndez, eyfl, J. : 1995,@ 2683 The
oxaziridi ne feagent 10 camtHie pre ed accordimg, to e procedurRH,

described bYCDavies, et al., J. O 1988, 53\-2087.

I-1048 I-1049 I-1050

NC NC
I-1054 I-1055 I-1056
H H
N y N
c N H
S NH; NH,
1-1058 1-1059
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Schene VI t-BuQ(a) t-BuO (b) ~ t-BuO~ r'cQ NKyAr NAy Ar i NJI Ar HOHH
'S2Me HNHR 13 14 15 (¢) H NI O NTAr H NHR 16 Reagents: (a)MdC,
pyri di ne, wOKB/63b) NHR, pyridine, THF;, (c) TFA, CH2Cl12 [ 0@eTusSvimepe VI
shows a general nethod for preparing conpounds of fornmula Ib where R3 is a
variety of am no groups from conpounds of fornmula Ib where R3 is a hydroxy
group as descrilbed above in Schene V. Corrpound 13 may be treated with

met hanesul f on org d d p&fr‘ f™pea n '“Q afford the mesyl derivative
14. The nesyly h

afford conpo 15. 4 Renoval
16. Each of t/hese stepslare

! R g
t he Boc rote I NG % or ovi des conpound
I

el | known one in the art. -47 WO
03/ 064397 ’J(]USOSI 0209823 e VIl O (aﬁzo © Me. 0. NHar Me. O Ar (b) _
Me. 0 JAr (c’ﬂ' HO Ar  Br NHR4 WNHR4 17 18 19 20 eagents: (a)NBS, hv, CCl4;
(b) NHR, K2C03, c) LiOH THF [ 0098] Sche ] above shows a
nmet hod for preparfﬁg é:ar boxylic achﬂfﬁﬁ)t er nedi at es ”E’slééél for preparing
compounds of formula I'b whepye R3 is an ami noHgroup. This nethod may be

used to prepare conpounds mg a vvhe [:) riety of am no
groups of | & N 2, C 4) 2, R4) 2. Each of the
above st epsyt WHN 0, 0ng skill H @heHa Car boxylic acid
conmpound 2@ n@y hep be co ed to I_klle am g4- i ndazoINe, according to Schene
IV to affor orrpounsof ormul a I b. *Sche L1 N\ (a) N\N NO2 NO2
5 21 Rea s: (a), NMe, DMVF, rt. [Q099] Scherre VI || above shows the
preparati on’ of 3-iodo- 5 ni T oi ndazol e (2 from
I-1063 I-1064 I-1065

N-NH NH,
I-1066 I-1067 I-1068
H H N
N o)
NS 8 L S SSN
N N N AN_o H
H H
s NH
NH; &) NH, 5 ;
I-1069 1-1070 -1071

[0091] The compounds of the present invention may be prepared as illustrated by the
Schemes I-X VI below, by the Synthetic Examples described herein, and by general

~ methods known to those of ordinary skill in the art.
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5-nitroi ndazole (5) according to nmethods substantially simlar to that
described in published PCT application nunber WO 02/10137. Schene IX HH
NN (a) > WOoNM3M64397\ NO2 Br / NO2 5 22 Reagents: (a) Br2pCaaSh/oxed | ux.

[ 00100] Schene | X above shows a nethod for the preparation of 3-brono-5-
nitroi ndazol e, by a nethod substantially simlar to that described by
Benchi di mSch&hedl , J Het. Chem, 1979, 16, 1599. -48 WO 03/ 064397

PCT/ US03/ 02096 Schenme IXHHH NNI~+ R=(a) n NNor NN'NO2 or No \
Br Ar 2 NO2 Ar 2 24 24' Reagents: (a) Pd(PPh3)2012 HCul , Et 3N, DWVF,
50C. [00101] ScHeme abo(ﬁé hows ner al m@%h d for reparation of
conpounds of formul Wnere R1 |ma& ynyI group. T ndazol e
(22) is coupled vvithNd%ropyne (23);31 by t 2Sonograshl raRtoupling nethod, to
afford 5-nitro-3-prop-I1~-ynyl - i ndazole (24). One of skill in the art
woul d recogni ze that 1a vari ety of al Rynes are anenable to tkhe above

reaction and are us the preparation of a variety of conpounds of
formula | ‘kﬁﬂ%?rg? rﬁlgtlﬁé#‘frﬁ 6511wk £b)em Gy %H?f%%ugﬁ @Iﬂk‘iinyl group. Schemne

X H MVEM N 25 26
Reagent s%%ﬁw%ge&%ﬁ% s%_?_ﬁs:@@énérﬁl nﬁthé{%{o I%Qﬂllﬂg??jppi 5@5&%2 P04,
DVE, rt. cpopoaRls BehenR Xs atherihashptwgan Whte R & avalkyiedriaoyl droup, tiee
preparatio ni.t roi ndaz The NH- f the i QdOI ndazol e
conpound ?ﬁ W%‘geﬁ?‘@f’%’%&may%? meﬁﬁ‘ws@ 3{) stpdially Brdlat forf éoﬁjr oup is
depi cted bRYded 8YHcke Ml 7. MBat ORerRT 1997M0) 06 ARG AR bNBE h @S | ety of
protecting groups woul d be suitable for the above reaction. Cther anino

pr ot ect i ngrappcl gepdbetovdfdrd kerpeundS istachiaved tpnidhe ancthalissiesdrted biyrBel]dthai | in
Protecti ng, 69 %u@ghedronchc? nié%%%g' tSQES ﬁfenilajlttll%e f)rre%uc\:/t\{on(%)rfetﬁcl,1 rent%ngC%oEpe })F ' M
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 I1
NC
0 - fo, o o
Y NH
NO, iy NO, R 2
4 2 3

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

[0093]  Scheme II 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. Amino-indazole compound

3 may then be prepared from compound 2 as described above for Scheme 1.

-45 -



Wits, 1991, published by John WIley and Sons. The am no-protected

i odoi ndazole (25) is coupled to a boronic acid using the Suzuki coupling
nmet hods twetodass9iel | known in the art. One of ordinary ®Kiriusos/eophe art
woul d recogni ze that a variety of boronic acids nay be used in the Suzuki
coupling thereby resulting in a variety of indazoles (26) where Rl is

al kyl or agahemeT9 WO 03/ 064397 PCT/ US03/ 02096 Schene XI C HC H2N 1 NO
(a) 00- NN NO2 27 28 Reagents:(a) NaNO2, AcOH, reflux. [00103] Schene Xl

above shows a gefleral nethodafor thejpreparationtof 7-chlQroz5-

ni t roi ndazol e ( treating Zmchl - met hyd—4-p-t r ONp @ | am ne (27)
wth sodium nit iND.t he presence/0 Oi c acid. Sch NHBr R6 H R6
H2N \ (a) H2ZN\ (b) N NG2 NO 2 No2 @9 30 31 Reagent s: R6B( CH) 2,

Pd(PPh3) 4, Na2QX3, DME, aq. EtOH, (b)g NaNO2, AcOH, reflygx. [00104] Schene
XI'l above shows a general nethod for preparing conpounds of formula |

havi ng an Fegsubs@iClnasetiacidHe) R ¥Cti on (31). At step (a),

2- br ono- 6- | -<.4-ni tro-phenyl am ne is coupled with bor.oni ¢ aci d
usi ng Suz L}Elﬁ é@guﬁcﬂiﬁgﬁggﬁa& |8¥? %) > atlgeq’jgé ﬁ%ftﬂﬁﬁpﬁfﬁlﬁch%’8P‘é‘ﬁse°§f8%'&aﬂav ).
One of or dknighylogki.| Fod exabipee, SritrvaBl-thdeRAOB)irEsy bd fabridutattiol Bfoyd f bor oni ¢

acids are suitable for the above reaction and would be useful in preparing
a vari ety SlorepypgendEindazels(fusing thp amathngs sesaibed byt duwsts, eaal, fuseis
7-positiony; j z ' 3 i,hdazale ring 4s formed at step
(b) by tr eaglh %g?ﬁt%%dﬁa o35 ?%8? ' v;’v‘u)“ieﬁnzgg%}?u%gﬁ‘?‘ PR aezogenédgaé‘cbeettfecage cid at
reflux. - 50itME-E36106439inndd {dISBB/ 0208610 BabRidazold ¥. Phe rAtuctian 0d6 (Plord MO

MeO Ar MeQ Ar CN NH2 HCl _ 17 33 4(C}) 00, _
the amino compound 7 may be achieved by following the methods described by Boyer, et

al., J Chem. Res. Miniprint, 1990, 11, 2601.

Scheme IV
H H
4 R —— WOE
. + .
>1)£>\NH2 H,OJLRZ : NJLRQ
R R H
3 8 Ia

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

indazole ring NH, with a Boc group.

Scheme V

a

Q + q\LSO Me. ?'\rAI’ b Q
Me.OJ’\, Ar ©/L 2 — 0 L » HOJ\r Ar
OH

9 10 11 12
Reagents: (a) KHMDS, THF, -78° C; (b) LiOH, MeOH, H,O
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HO Ar (d) HO Ar NHBoc NH2 HCI 36 35 Reagents: (i) LDA, -78C (ii) |CH2CN,
-78C to anbient tenperature, THF;, (b)H2, Pt02, HClL, MOH, (C) 8M HC,
reflux; (WpoeBesY20, Na2CO3, aq. THF, anbi ent tenperat ur e PCT[IB0XQDP6 Schene
XI'V above shows a general nethod for preparing the protected amno acid
internedi ates (36) useful for preparing conpounds of forrmula Ib where R3 is
T" N(R4) 2100088 C¥aRans YNaRYE Shdwd3d gdrrd) nRRRIEG: Biephfif@bldrd ety (17)
with [ithiundiisopropylamde (LDA) at -78C then adding i'odoacetonitrile.
The ni tri leed for prepauing dorapoumgs f firognlhi, whisheeR His €3 receomdin gatohetnicthods

cat al yst a. neth su tially. simlar to that describ Prager, et
o et . HscptinSheqisds) ks Brmiionerdhs b teasomeopsil L Bimd b1 v e
to formt i - Ay : ' : d w;th a
BOC gr oup iy PEAFRDRYBER: sy RGET AL RS, deck M o B BRI
sodi um cavbOnat@enn, 199651 60)2d8®f Thaoxazididiee reapemd Opanbe pidpagedgiconrdimgane wel |
known in the art and are described ipn detail_ in Protecting G oups in

Organi ¢ St Bressdyre SREBRPRDRV It @hel- S Bdrer 1455, RS, Wbds, 1991,

publ i shed by John WIley and Sons. -51 WD 03/064397 PCT/ US03/ 02096 Schene
XV0 ~Ar (a) O(b) O MO MO Ar MeO Ar C02t-Bu CO2H 17 37 38 (c), (d) O
O HO Ar Qebetve®IAr NHBoc NHBoc 36 39 Reagents: (a) tert-Butylacrylate,
K&QBu, THF, -78Cto rt; (b) TFA,, DCM (c) DPPA, ghlve, rt; (d) tBuOH,

SnC12( cat )-Bu , (e) Li@y, t&ﬁ'.OYPHE [ 00106} Stherg~ XV above shows an
al ternative ngt foor prepari r\fg‘ﬁ e ®rotected ' aci d internediates
(36) useful fo ﬁ‘ap’i\fng conpot for nul a | Nél\rRG is TnN(R4)2.

M chael addition oH t@ft-butylacryl dt eOggiche ani on ofi esiRer 17 affords the
di ester 37. The tert-butyl ester of conpound 37 is selectively cleaved to
afford the acid3 internediate 38. Tie nono-ester 38 is then treated
sequentially with diphenyl phosphoryl azi de and tert-butanol to afford the
BOC- protected am no ester 39. Hydrolysis of ester affonds the desired
protected am no acid intermediate (36). Schene XVI OZ®) (a) HZN I (b) N NHP
N O NHP

H
PN
3 Ar
N o
16

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

[0097] Scheme VI shows a general method for preparing compounds of formula Ib
where R’ is a variety of amino groups from compounds of formula Ib where R®is a
hydroxy group as described above in Scheme V. Compound 13 may be treated with
methanesulfonyl chloride and pyridine in THF to afford the mesyl derivative 14. The
mesy! group may then be displaced by the desired amino group to afford 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.

“47 -



.11 40 NO() | (d)' (e) N 30 Y| - NNNHP NHP 41 Reagents: (a) H2, Pd/C
(b) Ac20; (c) NOC1; (d) benzene, reflux; (e) KOH, ethanol, reflux [00107]
Schenme XWoabows9shows a general nethod for preparing compoernde3/afo9sé he
present invention where V3 is N The pyridopyrazole internmediate 41, useful
for the preparation of conpounds of the present invention where V3 is N,
IS preparesthemerwiihe -52 WO 03/ 064397 PCT/ US03/ 02096 am no- protected

pyri di ne conpound 40 by mnet hods substantially simlar to those described
by Foster, H. E.Qet. al & J. Chefh Soc) Perkin drans 1,.1973, £901. Schene
XM PP N WM NN/ m%mme@&ﬁr(a) )H -~ N
OZ aNO2 HS 44 RS 45 Reagents: (aprP2S5, xylene, Ne®fux:; (b) NaN¥R Rci
[00108] Scheme povl above showsy@ general neth for prepari ng conmpounds of
the present invention wherein a nethylene unit of the T noi ?y of the R1
group of fReagehta: (R)NBS, Ine @lCGiged) NYReKLO6x, TAF; @) LiOH, THReHfOr mati on of the
i ndazol e 42 was achieved b nmet hods substantially simlar to those

descri bed [B998 anyrbeme|VII gbovershowp a maghod B prepreme carbooBicasi ivtecmadiafes) et

al ., Heter 97, , .1l adazol e,45 was .synt hesized rom
conpound Zf% 8%% :&%gy\ﬁé\%%é B 2’8 é%%srog Jfé%ﬁl? glgei §/eel%u'1$ 385%1;8?3/ %’iou&s lrﬁjr? tnethtd
JP5013075%ay ctretdro ¥idphie ddmpidndof DML THRMNIR® iskbyAibty 60108 krsphene

XVI 11 above shows_a %eneral schene for Eryg&argng conmpounds of formula |
where V1 i% fopmyle HER TeyN R CHab R un o ARIBINGR )i Fretaef the abowststepsdewieed by

Fanta, O gnowhhBne 6P il in the £4 Farboxylic acid compound 20 may then be coupled to

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

Scheme VIII
H H
N N
NO, | NO,
5 21

Reagents: (a), I, KOH, DMF, rt.
[0099]  Scheme VIII above shows the preparation of 3-iodo-5-nitroindazole (21) from

5S-nitroindazole (5) according to methods substantially similar to that described in
published PCT application number WO 02/10137.

Scheme IX
H H
.N N
0L, L
NO> Br 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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-53 WD 03/064397 PCT/ US03/ 02096 Schene XIX F HBOC NC (a) N (b) MMN 1 \
Fi2N N0O2 H N/ NO2 NO2 2 4 49 50 BOC (d) N\ O N / BOC 'p-NH NO 2 BCC
N (e) ,NwoAswoe43®m \ OE NN M | / NNH2 / H2N H H2N 53P62/1B03/0%009, (J) H
N NO O NR2 NH H Ror Ar 54 Reagents:(a) N2H4AH20, BuOH, reflux; (b)
(Boc)20, Et'Pr2N, DVAP (cat), THF, rt; (c) RC(Od, Py, (d) H2, Pd/C,
MeOH, rt; SchgmBZXC2H, PyBroP, DCM (f) RC(OQd, Et1Pr2N, DCM (g) TFA
DCM [00110] Scheme XVIII above shows a synthetic route for preparing

conpounds of then _present invention re RL s NH2, NHC(® R, or NHC( O Ar.
Nitrile 4 may bed+ Wi ﬂ‘ﬁ=ﬁydraz-i—§r)e+to N%'#J @n 3-@mi;‘;®iol e 49.
/0t e 2

Sel ective Boc- I reo, of t M endocyclic ' y acyl ation
of the exocyclic nitrogen affresgs 5-nitroi gazol e 51. nitro group may
be reduced by hydrogenation (Schene 111) and the resul fi ng ami no group
coupled with an aci®28 as in [Wene IN Aterdutively, hydrogenati on of

5-nitroi ndazol e 0 3, 5-di_ am noi ndazol e 52. Sel ective acyl ation
with acid a%?f&%ﬁg%td@hs@@%w’ DIl e Gray be el aborated as shown to

Phe art. [opiH] Paaleix el BpRE . Bl RoR i L IRl o bR 2
an i nhi bi toforafulAKWhere 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 and 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.
P

Scheme X
KII I\'I\/IIEM |\Ir\/I|EM
N>;;©\ (a) N}\;@\ (b | N@ — 2
| NOZ ] N02 R1 NOQ
21 25 26

Reagents: (a) MEMCI, NaHMDS, THF, rt; (b) RB(OH),, Pd(dppf).Cl,, K,PO,, DME, rt.
[00102] Scheme X above shows an alternative method for the preparation of
nitroindazoles (2). The NH-group of the iodoindazole compound 21 may be protected.
Although use of the MEM-protecting 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 Organic Synthesis, Theodora W. Greene and Peter G. M.
Wauts, 1991, published by John Wiley 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 skill 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 R is

alkyl or aryl.
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PKA, PDK1l, p70S6K, or ROCK ki nase nmay be assayed in vitro, in vivo or in a
cell line according to nethods known in the art. In vitro assays include
assays t D od@643pTi ne inhibition of either the phosphorylratriusni/expé vity or
ATPase activity of activated AKT, -54 WO 03/064397 PCT/ US03/ 02096 PKA,
PDK1, p70S6K, or ROCK. Alternate in vitro assays quantitate the ability of
the inhilg8chemet bind to AKT, PKA, PDK1l, p70S6K, or ROCK. Inhibitor
bi ndi ng may be neasured by radiolabelling the inhibitor prior to binding,
i sol ating the inhibitor/AKT, tInhi bitor/ PKA, imhi 6itor/ PDK1,
i nhi bitor/p70S6K, or i nhikM cqgl ex ail_dgterm ning the anount of
radi ol abel bound. Alternativ 151 bN(\di ny be determ ned by
running a conpetition exper4 fter e conpounds~afendgicubated with AKT,
PKA, PDK1, p70S6K, or ROCK bound to known radioligands. Detailed
conditions for assaying a conpdund utilized in thi28invention as an
i nhi bitor pf AKT P 0S6K, or ROCK kinase are set forth in the
Exanpl es ﬁagwts'fﬁﬁa@j’z’&&%,ﬁi@@to anot her enbodi nent, the invention
provi des F061UH 0 iSchérfle XT@BBNd shbtd aBeASAPRIEMEAFhr thB pfepalYi®R bk 91 hRro -
pharmaceutical |y acceptabl e derivative thereof and a pharmaceutically
accept abl @iteeipdizefe (2§§P)a {raating ehlowhf-mhathyl Pheitmmhenylaofine @dprpathrsddium t he
conposi ti qQE f this invention is,such that is effective to neasurably
i nhi bi t a%%?aé?éf%{ﬁle@?%sgfs‘%‘?opas?tﬂ"i%cé‘i"arly AKT, PKA, PDK1, p70S6K, or ROCK
ki nase, in a biological sanple or in a patient. Preferably the conposition
of this inventiogn is fornulated for admnistration to a patient in need of
such conp(%@il@@ Most preferably, the conposition of this invention is
formul ated for oral adpginistration to aRspatient. [ 00113] (The term

i

"patient", as used her& n, neans a n |, preferablyia mmal , and nost
preferably a hunma 2N 14] Tt tea%pf" r mac®t i cal }\15}\’ ptabl e carrier,
adj uvant, or vehicle’ ers$ 1o ~a ng ic carrier,\ ant, or vehicle
that does not destrdy YheNpharmacol ogi cal N@z i vi ty of the ci¥fmound with
which it is fornul atgd. Pharnmaceutically. (gccept abl e car#'/er s, adjuvants or
vehicl es that nay be used in the corrposi%l ons of this inivention include,

but are Reagditsni(H)ERCB(OH)L, Bl (BNGNHANGSTO;, TVIENA) O G INAND,S AeoHR Féflux.
| eci t hin, r r pr oltlei n such as human _serum al bum n, buffer substances
such as pl@gl&% t eS¢ ?/%;[Ir?é" Ove sy griicERrl metdtos prapRuRE pRrRoUNdaFE | al

{
gl yoer i de il BRviRk a2 RE BRI 2URL agosigpggmg]ﬁ}]sy ;(a%‘-ﬁfoglgé%ﬂ{g{f@lp r

el ectrolytes, such asS protam ne sulfat ogen p
pot assi und-tirdpbgeyiapines@Mais epurded mithn aciuiranit deid wsingSuzakit oupling t@iditidns

o TR b B SRS o2 Sh1 5051 o B

pol yacr yl aiaes valepyF boRsicy &5 My4rE Dby MR XNEAHRRY kERBoRhLREKouldYe XS in
pol yet hyl ene glycol and wool fat. [00115] The tergj “measurably inhibit", as
s

used her ePFFPABEARS Varieh £5 gembpendsled fiereilm] hawiig aPRAsulBDEEnt P ABSBHosition ROCK
tivit i,Si .sai d. - 55, WD. 03 4397.PCT/ US03/ 02096
conposi 1 Sh IR, PRl SR TopRe il ion s Foding BierRgiedal ent

(30) with sodium nitrate and acetic acid at reflux.
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sanpl e conprising AKT, PKA, PDK1l, p70S6K, or ROCK kinase in the absence of
said conposition. [00116] A "pharmaceutically acceptable salt" neans any
non-t oxi cweaBne4sp7 salt of an ester of a compound of thisPCAXENI/NH6 t hat ,
upon administration to a recipient, is capable of providing, either
directly or indirectly, a conpound of this invention or an inhibitorily
active netsgha&hetxgvor residue thereof. As used herein, the term
"inhibitorilTy active netabolite or residue thereof" nmeans that a nmetabolite

or residue t%of i $;al so am inhibjtor of @ AKT, PKA PDK1, p70S6K, or
ROCK fam Ipeoki é’e.“?%@i‘t?b haArrrac—eu—r—v_»E]J acgept abl e salts of the
M5R i t
an

conpounds of this inventi cl ude ho dee ived from pharmaceutically
accept abl e i norgani ¢ and organidgyaci ds and bas Exanpl es of suitable
acid salts include acetate, adipate, alginate, ptate, benzoate,
benzenesul f ppate, bisulfate, bygyrate, citratsg canphorate,

canphor sul fonate, cycl opentanepropi onate, digluconate, dodecyl sulfate,
et hanesul fonate, formate, fumarate, gl ucohgptanoate, gl ycerophosphate,
gl ycol ate, hem sul fate, heptanoate, hexanoate, hydrochloride,

hydrobromni de, hydroiodide, 2-hydroxyethanesllfonate, lactate, naleate,

mal onat e, net hanesul f opat e, 2-napht hal engsul Ionat e, nicotinate, nitrate,
oxal ate, pal noat e, FNat e, _ per sul flaee; i phenyl propi onat e, phosphat e,
picrate, pivalate, propionate, salicylate\ succinate, sulfate, tartrate,
t hi ocyanate, tosylate and|undecanoate. O hgp acids, such as oxalic, while
not in thensel ves phar mactiif cal | y acceptabl e’ may be enployed in the
preparation of salts usefdg as internedi ates 35 obtai ning the conmpounds of
the i nveniﬂi on and. their pharmaceutical |y acceptable acid addition salts.
[00118]  SHEETIBDIRI( 781k GhCSBERar 65" bde asiart fogmsraieal Mt Ep. {102,
sodi um andClp¥e3E(Gn§M Bk s ilure (O4Bep)ReNatCQs ag. THReapentisgperafi®oni um
and N+(Cl1_4 alkyl)4 salts. This invention also envisions the

quat er ni z#0193] of SamymbdXIV @bovd shogare-goatahineitng fgr preparingohe phteatairominods
di scl osed herein. Water, or oi]-solubl.e or dispersible oduct s 3imay be
bt ai ned BYLHEIEAES AN FattibiT D GgATB TR SISV BB pr osent
i nventi onTRRYE PG YALS t:lslihggmgr @hh %s,prem@w &éf}irﬂgxhe Bdterd (PRI ON Spray,

topically, rectally, "nasa , buccal I'y,” vaginally or via an 1 nplanted
reser voi r lithiadiisapiepydamisiet(BPai) at 88°Gskah vlding indoavetonidle. SiisoitrBasous,

i ntravenoys, intramusecular, intra-arti.cular, intra-synovial. i.ntrasternal,

i nt rat hecgroctd hiRgHEGeRl i bR pie iR g TR AaRon mBloRahY or

i nfusi on tegitit6tes dedfiBéEbARIber, cf BEAGONPASHA. 0TI 7a5@ sadNMTRE $dsaltig oral |y,
i ntraperitoneall 3/ or intravenously. Sterile -56_WD 03/064397 PCT/ US03/ 02096
i nj ect abl éminsy (34 isthydrlyzediip dein thersidgompauads 3%.ehhe ynineegrouns iathedous or

ol eagi nous,. [ i=Q]: ) olding to
eonni quebriiiad P e BSRAPHERRRS, BB By BHEM B Bl BRaN 03 1 <
and suspengueaogs agHnmarbonetesh estirdhgdrofunjae.c Odlidr enpii @prdterting aroupy al well be a
sterile ipjectable solution or_suspensjon in a ngn- toxic . .

par ent er aFI9YR & bS8 aa?ﬁ%?éﬁ?eﬂgm @éﬁli/’é‘rﬁ”,‘”@lcﬁ’flg Exeiths| 8 uganic S¥liesivn i n
1, 3- but angdifla WAERELd LR RGSAHLAPIRY 0DE) ﬁﬁlimctggﬁggﬁwvﬁe h%}fgﬁd&@ be

enpl oyed are water, R nger's solution and 1'sotoni Ium
solution. In addition, sterile, fixed oils are
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conventionally enpl oyed as a solvent or suspending nmedium [00120] For this
pur pose, any bland fixed oil may be enpl oyed including synthetic nono- or
di - gl ycerwoas/oe8Batty aci ds, such as oleic acid and its gl ycenisd#02096
derivatives are wuseful in the preparation of injectables, as are natural
pharmaceutical |l y-acceptable oils, such as olive oil or castor oil,
especi al | ySdheme3Vr pol yoxyet hyl ated versions. These oil solutions or
suspensi ons al so contain a |ong-chain al cohol diluent or dispersant,
such as carbgxynet hyl cellul oge or sim|lar dispersing agents that are
@he——ggrﬂn

commonly ug | at jlon Qf phégln@seuti al lay accept abl e dosage
forns including enul sions #M#@  sSyispensi ons. ¥eRer JCommonly used

surfactants, such as Tweens, SpaRs and ot her enul's{fying agents or

bi oavail abil ity enhancers which arle cormmonly used in the manufacture of
phar maceutical | y acceptabl e solid,CQ48ui d, or other “@edage forms may al so
be used for thé%burposes of fodhul ation. [00121] TB® pharmaceutically
accept abl e conpositions of this invention may be onally admnistered in
any orally acceptable dosage formincluding, but n¢tel{@nmited to, capsul es,
tabl ets, aqueous suspensions or solutions. In the ¢ase of tablets for oral
use, carriers comonly used include | actose and cofn starch. Lubricating
agents, such as nmagnesi um earate, are also typically added. For ora
adm ni stration in a capsuj M usefw@ dils Ancl ude | act ose and
dried cornstarch. Wen aqueoug suspensions are required for oral use, the
active ingredient is conbined Wth enul sifying and Jsuspendi ng agents. |If
desired, certain sweetening, flNiBoecing or coloring Mtfehts may al so be
added. [00122] Alternatively, 3he pharnmaceutical | y3%ccept abl e conpositions

of this inRpyg élitg) ) IR la%dq%:tn)irﬁggu?g j iégg tf or; g]})ofF Lt?ﬁ]gf:st 2@%’5& for
FREI T e e R S
liquid at tenperature and therefore will nelt in the rectumto

t al
rel ease t rﬁ@"eﬁlﬁi g. Scherpe et ehavaisBownean algrsnatiieaaethed fasprepasiog Wepratedted
| t hyl 03/.0209 0 3], Thes.
Py rac oy aap s Heemeditls (96) BRTHC Bkl (AmnRRE0 S orRR TR gl e R i,

adm ni st efI‘QH(R‘bpi FiadtHay] adelstpacofabisbuisitylakeaottied gaén of estdrd@tafinds thocl udes
areas or ﬁggan§7 Badilé aicessible by topical application, includin

di seases &I e& e fgrhRUgk FHer ficoppating Jirisyselegtigaly iclegved tozgford theiacih) e
topi cal fouBihetidiOns. 8hE nichddisley 385 Bt ese areas or
organs. [00124] Topi cal applig§¥?gﬁ géﬁgﬂ%@F%ﬁkr |ﬁ{%§$inal tract can be
ef fect ed diphgnylpbosphorydamroarid rernbutamoirid atfdrd the BOE-mbrer)l anfiné oster 3ui t abl e
enema fornpulation..Topically- transdermal patches, may al so he used. [00125]
For topica ydé%?ﬁlf 8%?%?%?3&’“5%@6 SRk E‘étﬁ‘ftie‘égmll‘%” %F&%%%H’(?Fl@tec@ﬁbosi tions may
be fornmulated in a suitable ointnent containing the active conponent

suspended or dissolved in one or nore carriers. Carriers for topical
admi ni st r acheape VIt he conmpounds of this invention include, but are not

limted t oy ral el pnli gy d pet(];)ol undfi ite petrolatum propylene
gl ycol , po[gﬂ§§§L2y+emm» pdl yokyptrepyrenyd cofrpotind, enul sifying wax and
water. Alte f#vely, the geutical by € %Rje conpositions

40

[e]
H
© \n/ SN @, (e /N A
- T L
N NHP N NHP
41

Reagents: (a) Hp, Pd/C; (b) AcyO; (c) NOCI; (d) benzene, reflux; (¢) KOH, ethanol, reflux
[00107]  Scheme XVI above shows a general method for preparing compounds of the -

Z—2Z=

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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can be fornulated in a suitable lotion or cream containing the active
conponents suspended or dissolved in one or nore pharmaceutically

accept ablwowatwe43ers. Suitable carriers include, but are mo/usoszoed t o,
m neral oil, sorbitan nonostearate, polysorbate 60, cetyl esters wax,
cetearyl al cohol, 2-octyldodecanol, benzyl al cohol and water. [00126] For

opht hal m gmiseprotddeedai@idimcigosnd HY by eeRRIRRUBstSRIHOSirhil4NS theRy be
formul ated as m croni'’zed suspensions In isotonic, pH adéusted sterile
S

sal i ne, ofescripedbrFasey H. &s ek al.ut Cbam. Sec-i Bokionirens bH944j #ed sterile
saline, either with or without a preservative such as benzyl al koni um
chloride. Alternatively, for ophthal mc uses, the pharmaceutically
accept abl gclepRVIL i ons may be fornmulated in an oi ntnent such as
petrolatum [00127] The pharjaceutically acceptable conpositions of this
invention may al so be adniq!st-red bywpasal|aerosol or inhalation. Such
conposi tions are prepared gecof g to techhirgmesywel | -known in the art of
phar maceuti cal formul ati on &pdlnpik be preparad L solutions in saline,
enpl oyi ng benzyl al cohol or /fother sift t abl e prfeservati®ves, absorption
pronoters to enhance bioavall a®ility, fluord@arfons, and/or ot her
conventional solubilizing or Fispersing agents. [00128] Most preferably,

t he pharnaceutically acceptabl ¢@onpositions of this invention are

fornmul ated for oral adm nistration. -58 WO 03/064397 PCT/ US03/ 02096

[00129] The anpunt of the cpnpounds of the priesent invention that may be
conbined wth the carrier fraf€Nyals t® proddes onposition in a single
dosage formw || vary dept upori_t‘ﬂ’e host at ed, the particul ar node
of admi nistration. Preferably, “Thev:conpositijons™shod d be fornul ated so

t hat a dosage of between 0%01 # 100 ny/ kg bdty4 wei ght/day of the inhibitor
can be adgk 'é&@(ﬁ(@b@g JlRallant; HPRaNY,NQct hese conpositions. [00130] It
shoul d al so be understood that & specific dosage and treatnent regimen for
any parti t00188] pabcleme XV hbelesbnd's ageneral mathpé for pépariagtcompoundscdfiibe ng t he

activity of the specific.co und enpl qyed,. the a ody wei.ght ner al
neal t h, ”sBiestyeBBEf ef R TR, ARE T abole 3 B R ERomB R Rfhpg P

conbi nat i @yeprasst Bi&itlicd dOIBNS- 0Thé Rendati6R b 11 indR¥RI4Y Wik @RbvelByseverity
of the particul ar di sease being treated. The anount of a ound of the

co
present i MgEnds substantialy sbwilgs 6a thosedesgribed by Bénasisbdd adpdn BeR®42paB.i cul ar
conpound i sit]gn. 3 epding I .
conditi onl,lﬁ%érg}1 |§fe%g}s?t§§ | %Joﬁbleq eke(r;g tcée] ’ @ggfggé%%gﬂd%gﬁl ?sla%/rﬁéawtﬁges}zaegeuti c
agent s, whbahcomigund42ebllywimgn prosddareashitlined byeKiurods, T pr £\ie 0P50138759.
condition, may al so be present in the conpositions of this invention. As
used herein, additional therapeutic agents that are normally adm ni stered
to treat fr a particul ar disease, or condition, are known as
"appropri g&é ec(;jrteéﬂiilf%e di sease, or condition, being treated". [00132] For
exanpl e, chenot herapeutic agents or ot her antm-pholiferative agents may be
conbi ned with the conpounds gFNtihi s (Bhventi gn reat proliferative
di seases and cancer. Exanpl of known chen’s\.t.}lgrgpeuti c agents incl ude,
but are not limited to, HoN NO,

46 47
[00109]  Scheme XVIII 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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G eevecTM adri anyci n, dexanet hasone, vincristine, cyclophospham de,
fluorouracil, topotecan, taxol, interferons, and platinum derivatives.

[ 00133] Qwbas/oessanpl es of agents the inhibitors of this imegriSopomopmy al so
be conbined with include, without Iimtation: treatnents for Al zheiner's
D sease such as Aricept(r) and Excelon; treatnents for Parkinson's D sease
such as L-SobBiAéGAKDbIi dopa, entacapone, ropinrole, pram pexole,
bronocriptine, pergolide, trihexephepdyl, and amantadi ne; agents for

treating Miltiple Sc|erosis (M) sucf_ag beta jnterf&%n (e.g., Avonex(r)
and Rebi f o), Copaxongg, d ni f%gantrﬂmnt%sthm such as

al buterol and Singulair agents far nd)g schiz such as

zyprexa, risperdal, sergquel, and?hal operidol; af -inflamfatory agents
such as corticosteroids, TNF blockers, IL-1 RA, azathioprine,

cycl ophospham de, and sul4 asal azi ne; i Munonodul atory s@;d

i nmunosuppressi ve agents such as cycl osporin, tacrolinus, -59 WD 03/064397
PCT/ US03/ 02096 rapanycin, nycophenol ate nofetil, i ter\f\&}ggns, BOC
corticosteroids, cyclophophan de, azathioprine, ®hd sul fa al ani
neurotrophic factors such as acetyl cholinesterase i¥nhibitgrsy

inhibitors, interferons, anééc- convul sants, ion chggnel bl ockays,
and anti - Parki nsoni an agentg&;” agents for tgeating cardi oxascul ar di sease
such as beta- bl ockers, AGE T biQors,=eiureti é‘ﬁ,_\#\r:t es, calcium
channel bl ockers, and st at sy s for tr A Mg wey di sease such as
corticosteroids, chol est{aNami ne, Hnterferons, &nd anti- viral agents;
agents for treating blood di sgsrc?ders such as corticgsteroids, anti ieukem’c
agents, and grow h factors; and agents for treatiﬁﬁfinnunodeficieﬁ y

di sorders such as gamma gl opulin. [00134] The anount of additi onal

t herapeutic agent presenf), (mn{ the conpositions of this invention wll be no
nore than the anount that | d normal |y be administered in a conposition
conprising that therapeutiygc agent as the only active agent. Preferably the
anount of additional thea icsagent in the presently disclosed
conpositions will range )Lﬁl@bgiytz 50%to 100% of the anobunt normally
present in a conposi tlﬁnm@onpri gi My that agent as the only therapeutically
active agent. [00135%rsAccordi ng to anot her enbodi nent, the invention
relates to a nethod of gqhibiting AKT, PKA, PDK1l, p70S6K, or ROCK ki nase
activity in a biological "sanple conprising the step of contacting said

bi ol ogi caResgump:@) N,H) FBOCBREPHRE U] (bh (BEC),O,BPRIN, OV A (c8t) COAPOSH () on
conpr i si ngcre)di, Porpnindrd/er siesRak:ye) RREOIBIEHoP A9ORL; (B FEC(d)e], Hieh, '
contactlngxgqggghmqugmggl sanple with a preférred conpound of the ‘Ppresent

A T R el R e A

i nc im res extracts
t her eof ; piespeiimenninh evtiesd RbitNlis) AT (R, ar Nua@hAar Nexild f6ia$ be tkeegof ; and

Cher cof - PO DI RATRIPSEBROT BRHREEoll. JoisRlve BPoBERoctm Homendonsss
gftel \éhgz’mh{f'rﬁg%gbfgéﬁglﬂ( }5?‘ Fcﬁﬁtmtﬂh(gf thS eRGEIH nitBEePatf Rl §inftrGhaoiPSE Ofnd hat
nitro group may be reduced by hydrogenation (Scheme IIT) and the resulting amino group
coupled with an acid 8 as in Scheme 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 the art. In vitro assays include assays that determine

inhibition of either the phosphorylation activity or ATPase activity of activated AKT,
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art. Exanples of such purposes include, but are not limted to, blood
transfusi on, organ- transplantation, biol ogical specinen storage, and

bi ol ogi caWwoasmesss? [ 00138] Anot her aspect of this inventi ®QTSh&I®6t0 a
met hod for treating an AKT-, PKA-, PDKl-, p70S6K-, or ROCK-nedi ated

di sease in a patient, which nmethod conprises admnistering to a patient in

need t her @fA, FDKNG7ABEKEL bEROICK. eAfi&ilite V& vaA4bdys Qfuant®a@ARPARINE offthé he
present invention, or a pharmaceutically acceptable conposition -60 WO

03/ 064397 irkditayso Birsio FeK T s PREAgp AWK, ob Rs¥ciad Inbakitas bindieg may e
referred_enbodi pent .. .Lpyent. relates. to 1,01 St er i ound of
Porml o | nBRey BE MaiokBarh PRI BRol &1 EBindl, ROM L ShebhoBaferPOun

conpound. ishibesrEP A SinBibi@E/PEIKIQ thibikitvr/p768 6K & ihRibRGHROICK edthiigx and pr ef er r ed
conpound of fornmula I', as described herein supra, or har maceutical |y

accept abl €eleanipng the gmavshpiiadiolhekbauad c srjserataclyt 9@1@{}} P WARBC t 0
th ' i i ireat
an AT, *BRAENTELey b BRERAN Ll B B s Sapblulls o Mfhanr Pl 119

whi ch et AT, RKNS PBES, pT0S6K, oF ROCK bbendiokabivdnhdioligagied Detwileéof , a
t herapeutically effective anount of_a conpound of fornula Ila, |lb, or V,

or a phar faRditieRsier pssayimgasomaorad Bdlasddn thip mvepion #53hghdirHoldklound.

Accordi ng ep(}yk i e Sl . i nistering to a
patient i rll)tl%e’e tEg?gg???gll gﬁ%%@%%%%%;fm%%gﬁxﬁﬁgeﬁ%gﬁmof a preferred
conpound @0KiIaE nulAzcodidding tolanpther ervbodimede ferinbadiohgrevides scpn@sitmn a
pharmaceutically acceptabl e_conposition c risin aid c und.. [00140]
Accor di ng “PEPHNGE HQOHE’RBB‘I&P Inven{on o éé’g’rﬁ?m‘?cﬁwégﬁlg’c?ﬁc‘?éﬁg?g%r}‘fagvﬁ met hod
for treat kﬁwecﬁ%é%harrﬁﬁuticﬁggcéeptﬂﬂé)_csﬁ‘ﬁ'er, a8fuvBECKr vesliat ek th§ﬁﬁ3ﬁ Ina

patient, which nmethod conprises admnistering to a patient in nee
t her eof , sompewmpiethé campysitiefsfaf ¢his inveanoistsudf that seifsotivatioghedsarahy a | | |

or IV, or.g.pharmaceytically.acc C (R co 1.si,ng said
compound. TREBSR TR TSRO NE DS B P PSR o ROt i gd

adm ni st ebidlggit4l sampRS dréfta patlefte PeefbhBryané coﬁFéﬂiﬁélﬁﬂﬁ&ﬁsi iGddivned fective
anount of a preferred conpound of fornmula IIl, or 1V, as described herein

supra, or fermylted fredminicartion eaqeperith aceboipwsh cpmpotBomr Mostiyetesbly.
conmpound. [ 00141] . Accordin i . L nyent provi des a
met hod forﬂ{e %Or%ﬂ e%%slltir?é Ogrtﬁi sg%@éﬁgﬁ%%ﬂﬁﬁg%\%?ﬁr@? %#Iméﬁnslai%ﬂrée dé‘?g% di sease
or condit[@118h aTpatdrantpatiewsisedberting nhearodnimdlyiprifatablyi angammagai d
patient a conposition according to the present invention. [00142] The term
" AKT- medi dh@Eostprgiarally e ymang ' sease”, as used herein, neans any di sease
or other ri A0} ' i fﬂ% ST ide! RkEs tol NE
term "AKT- rrlgglfat g‘ct}é(t:%ndi thlta%{r?]&eg{r}cauﬁiagge se'-'[e gﬁlgﬂ(#ﬁw&r‘{g&f ﬁﬂoﬁ%u di seasses0 or
condi t i onga nbhdbxiarcerriea) ddgwiaat, @d véhicle e idoesmot wiesthoyathe AKdrnmachlogichbactivity

or ol 1 fer aPt s araRRaR Al Eanhers el ar el abrante Pk of o
arthriti s oqRRentS BHEHSIBE DAL Al b8 usk SRAEEESp RiteIR 'R RAiY inveAdich HBREAE bu S

sel ected from pancreatic, prostate, or ovarian cancer. -61 .
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, PDK1, p70S6K, or ROCK activity between a sample comprising said
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WO 03/ 064397 PCT/ US03/ 02096 [00143] According to another enbodi nent, the

i nvention provides a nethod for treating or | essening the severity of a
PKA- nedi awed3désense or condition in a patient conprisi n@CrhEsosomps of

adm nistering to said patient a conposition according to the present
invention. [00144] The term "PKA-nmedi ated condition"” or "disease", as used
herein, meampodiyn aitl & BISE, FRA RIDEI, K%@B&K@bﬂ ROEKCRiAGed dndhnicquisiieatl PKA is
known to play a role. The term" PKA-nediated condition” or "di sease" al so
neans t hosenplesorpesingrARSnaKA;, BRK 1 pAIS6r. or ROCR kingse in thy absease pesid wit h a
PKA i nhi bi o osiﬁ - medi at ed di seases or conditions include, but are not
limted to, %ro If'erative disorders and cancer. According to another
enbodi mnenfQ0116¢ | AVEHaimicepticaliydesepati®thodné 0l ahy @ah-tdide ot draakefang t he
severity of a PDKl-nedi ated di sease or condition in a patient, conprising
the step 6&ftchefm AR RS this Invention that vpeR AMEBHIRGSR 10 &FecHieMr i8icARAND t he
present i i : i t.0 I t 4 tion
br ovi des S e cLek ot oE b, ooiRLRE e B ATLTRRY o ah Mib NS
PDK1- nmedi attiet deiabsalie opresiduedhdredfin Asusad padeire iie teaarfinhitdionty ddiwest ep of

adm nistering to said Bati ent a conposition accordiﬁ}g to the resent

i nvent i on YRR r‘?ﬁé ¢ terRof pmgans iaaIP@ab?,lﬁﬁBF fgs fﬁt&ﬁre@fﬁ @é‘g@é as used
ner i n, MGGy o AKTSPER, BDXAL BRISHEIOEREIGRYSmAORAILL 0N i n whi ch PDK i's

known to play a role. The ferm PDKI- nedi ated condition” or "di sease"

al so nean$0@G$e EBhsemsesticaily acrepidbicovadts bhtie canpouadd afithiatiednbyn inchatement

with a PDK1 inhi.bitor. PDKl-nedi ated di seases or conditi.ons. inglude, but

Are not | RSE G oy HARERRT IR Y P L orEaRie BTRERIc pdY BRUBGS. s d

cancer i ExafpRE e GuitdMARABAIaRLILG adRiAS halite, Al gir&}(eg %&@Ha&?ﬂﬁ%bate[ 00147]
es

Accordi ng to anot her enbodi nent, the invention provi a nmet hod for

treating benicaeudionalg, biselfaehutyraty, Girat, prodeketeedimpheguforgase or

condition_jn a patient onpri sin h t of .adm nisterin o.sai d

cati ent - actSafetfepfibiondd MhimGnas. dfeisilud o R liEeEn i ek i e ¢ erm
" p70S6K- mpticah&flatat]iclicerbphdphad] sigesigic, heaagisuigae, Heptabite, HBRaMsate,any

di sease or other deleterious condition in which p70S6K is known to play a
rol e. Thehydroehoridedgdretamide: byfreiodiget 2 bndrogyethanesulianate, Jacsae.mpalpaies hose

di seases it r i Y. i p70S6K

i nhi bitor %a;l)(%% 6%%@% %%12%%%%’ gélaglgtg'lﬂg%r{éSa%:fgﬁaélatr}l%ﬁgﬁl{egg%}fg@%%ﬁ?’ are not

i mted tpalnpracd, ipbetiraitd, persdifstor Iphanylmugibnats, ghaplete, pidate] pibauwys
sclerosis. -62 WO 0%/'}364397 .PCT/ US03/ 02096 [ 00149] ACfordi ng to anot her
enbodi menPrONRS, SYEH e PUpTBYF cudals. RETHedhiosyanafs, tsylaffpndindscedieng t he

severity @fing &dsKsutRdl 3kae, Jnse g%@inQBerﬁéty?ggs?hgﬂnéd%uﬁca@@taic abl& AR ST NY

the step of admnistering to said patien onposition according to the
present i pmphiyedm theGOdzadtiothd shks meliR@CkKtenmedi zi¢seid obtaming itertongrounds

e o R EReE R MR B EPGe Biin  o 00
[00118]  Salts derived from appropriate bases include alkali metal (e.g., sodium and
potassium), alkaline earth metal (e.g., magnesium), ammonium and N*(Cy4 alkyl), salts.
This invention also envisions the quaternization of any basic nitrogen-containing groups
of the compounds disclosed herein. Water or oil-soluble or dispersible products may be
obtained by such quaternization.

[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, intralesional and intracranial injection or infusion techniques. Preferably,
the compositions are administered orally, intraperitoneally or intravenously. Sterile
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term"” ROCK -nediated condition" or "disease" al so neans those di seases or
conditions that are alleviated by treatnment with a ROCK inhibitor. Such
condi ti orwOiopob43ge, W thout I|imtation, hypertension, an@CRAISPRE006 i S,
cerebrovascul ar contraction, asthma, peripheral circulation disorder,
premature birth, cancer, arteriosclerosis, spasm retinopathy,

i nf | ammat g Ectdbl&%ﬁ@sfé‘f th@UdSrﬁpdﬁﬁtﬂﬁ AHEO ISk Son MbPbe a@iduo S SIRRALOS S-
[ 00151] Accordl ng to anot her enbodi ment, the present invention relates to a

met hod f GRSRCR&AR ﬁ@eS@rsuﬁ@@@@ns mgy bh forsmlated agcoailnatqjﬁesﬂyaqveeSdfmownu ithe on
selected f order car di di s

i nf | ammat (%?t qmd]agssgitgé ?Sgglls @tor Vget& r%a%fflgsoalpgespsmg ngraantS dﬁé%ggléle or a bone
di sor der, mybaaﬁe Ipr?ﬁtaﬂloﬂﬁﬁe{}oedsdlm§tbﬁl%injeb@bﬁ:ts©mt@ﬁ RSMpBhGseld MorRN
effective anmount of a conpound _of the present invention. Preferably, said

met hod  cé9Pp¢ Pawesterally- %%malaif: ddmﬁt RF selsentnipr gxarapleae pisoltigniuhs- of ~ a

preferredy d r
preferred g%ﬁ#ﬁe‘%ﬁl ‘% % apC Pé sen ?ﬂr#\;/'l\ég é%%&y%r{tga %}1%6‘8 %&qu}}%@ 3£ G 07 Wgter
treating ®ingeesselntiog abdBos@iesodium ofiloddelbsiease Braddirg| ieoke, ﬁﬁécﬁ&lsedief rom

cancer, rheumatoid arthritjs, asthma, HV, angina pectoris, peripheral
ci rcul at i GADEREGRYLEE W’%“éjrﬁséh%ql\fﬁﬁ“ OLFUSRPlBREMEANEL s, or ost €opor osi s.

[ 00153] Pr bl e eating
0015 _Prafioro! o AepRLSSCRly WMEHL R GRILERyAR R BRI Mhcd

present i mvewt bodi-glgtaides. Fattyoacidst bhuod ds@ieit neidtand gs @iycetiés dabiariged dre
severity of ca cer sel.ected . fr brain iomas), breast, colan, head and
neck, Ki dHé%ﬁal @Prqpﬁ%wn oh s awapéfglﬁal DY arRcsuisally-45raabie gils,
sarcoma, @hcH ikVJIRI'e%ﬂ orlcdAQdPsil, e'é@&ﬁall%rrlﬁfﬂ%@pélymxﬁe 1REE & ond. TYRIE AN

relates to a method for treating or | essehihg thé severity of pancreatic,
prost at e, solutionser salapemame may also@06@B]n 4 longrchalnt deoiml dilemi oddllspen‘sant,t dweh

nmet hods of this inventiaon that .utili.ze ns t hat ont ai n an
addi ti onaP® tH ?%ﬁﬁg’i ga]é’ﬁ? or simlar ?@%erflﬂgngﬁﬁ?ﬁ g‘?‘?&lcomﬂ Bsfe ately
adni ni st eférhlitonSe phaRdddetiidallghcagiitld anake FhifsaRaudihe cABRMns avl\hen these
addi tional therapeutic agents are adm nistered separatéely they may be

admi ni st esePpenggnn® ey opaBomy peT %@Bla@@@ geh 21867 wdsas, p%tatl%md qﬂh@br to,
sequenti al| r%ggfi/g\% %Fﬁ{s%rlbi)véfvgga ?ﬂg}eﬂfg I%Ch cto?nemgnciﬂﬁgscf i é R4S of this

i nventi on. e CO OUI’] I S i hVen on or U?I cal

conposi t i ansufdeanreof p]imlacaitlsﬁll)b&cbp’tﬁblbBcﬁ&tlﬁ}ﬂud,m)'[rOth@:f)ﬂmgb for8Rsmdyodlso
coating a devi ce, such as prostheses, artificial

i npdaﬁ%nt abl e nedi cal
val ves, g%(‘:‘ﬁﬂ gieaﬂ%os%f’wl@]é‘ﬁﬂncat heters. Vascular stents, for
exanpl e, ﬂﬁ)’l@lPee'ThéﬁﬁﬂrﬁaQelﬁiéﬁﬂf 9&% BRI sﬁ1o§1§ BF iBQXl?%g)‘rﬁ I?%%}%é]&aﬂ ssel

wal |l after 1njury However, patlets usli stents or ot ant abl e
devices r aéﬂmmd;taiedﬁm pmypoiatin aocreptaib[wdash@ foamtmwladhgrbutﬁbehmltaahmnh@ﬁl@f fects

may be pr ted or mtigated b reca th |cevv|tha

phar rraceuf‘r‘}\gieg? | ATURIE PR ET’IBHSC‘EF fops. of\”ﬁ? 3 it %rcﬂfﬁ]difﬁocaﬁrflerst hi s

i nvent i oncomionBbhRd aRMdNas ot Whdldogn SEREN fLubHE:&H%’ ;%Eht@ rku‘éfl a§ gﬁ&mm

i npl antabl e devices are described in US Patents 6, 026; and

5, 304, 121steqate, @@aﬁlwfgplcakly eddegdpiFionbtay adhngssrapian iidh eamulwﬁmgm wsefrdt er i al s
such as adﬁé{eq{tso gleiudg (i)ac¥ose ahd dried cornstarch. When aqueous suspensions are required for

oral use, the active ingredient is combined with emulsifying and suspending agents. If
desired, certain sweetening, flavoring or coloring agents may also be added.

[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-irritating 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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pol ynmet hyl di si | oxane, pol ycaprol actone, polyethylene glycol, polylactic
acid, ethylene vinyl acetate, and m xtures thereof. The coatings may

opt i onal IwOla/064391 her covered by a suitable topcoat of flPaeruses/biogone,

pol ysaccari des, polyethyl ene glycol, phospholipids or conbinations thereof
to inmpart controlled release characteristics in the conposition.

| npl ant abl [@0123]i ¢ EBheqatBgteniitdlyanceatasiy aslmgaf)sitﬁdsﬂssofitlﬁmﬁmehﬁ&l 2§ aBddeher
enbodi ment of _the present invention. [00158] In order that the invention

descri bed a@xBistersdeippisall ysspecially whaihe targeied treatment ir@lud@e\@?:gs exengplises are
set fort h:reé&i%ﬁ&%ﬁsﬂﬂ@ﬁ% ﬁ{;)gcga'ri] gﬁ;gi;&gtléﬁc}?ﬁ%lgaﬁg Qs z)l(sae”B% Fh% eié,etp? %1{11 ?{gth? hi s

illustrative rposes O construe

i nvent i on loweainyestin@nmet. . SUMNIBHEPICE! OXAMRLES 4r08kaQ) pApaktsieidr BRheif fhest he
term"Rt(mn)" refers to the HPLC retention time, in mnutes, associated
with the ABYAISEREENI ess ot herwi se indicated, the HPLC method wutilized to

btain th t ; i } i : . : y r col umm,
o6 150 TONERAL | onh BAHIcRod 10T B kit Rl el
phosphat e)suppdsatary Brmulatiob {seernbbva) uliea Bitabdd ¢refia f@Abulation. - Bdpivdlly03/ 064397

PCT/ US03/ 0209 anple 1 H . r NZ2. O~ NOC HI-6
2- (3- Chl or'H &%ﬂﬁ?%‘?@ﬁﬁﬂ%%ﬁl&e@-yl )-acetamide (1-6): To a solution of

5- i noi . . | id (1.1
o) n s i R appfitighe (R atm sl AR PEARIE BBl A6
stirring fhgrfomulatedun esuitabﬂi{)@hi%érﬁ.cmnmmg thmstimidm_ﬁ}mnlt mlbltagndediotl ?n

1 xt ty. d ight at anbient, t erature, .The reaction m xture was
Concent r atORRA ™ REE PRBPiKarair: £ Pelsrlpr PN ST IHEREn B US-OROVEIT PL o

[ Vat er s Dehisanvakioflftluded M ard QOA B REHIN misHr AN N g%lrblaiigg,%ﬁté sol vent A
0.05% TFA in water; solvent B: CH3CN) over 10 mnutes at 25 nLhnin] to

af ford comﬁae}@@lmrmopyﬂgnmgycliyomthgnmle( miigompzopym%@gogu@)ound,s. 68 2( S ?
i bes - Cpfatsibtl Wik a8l Alesglivell dit shitlhacSicalid ot Gatabll cobsostifind |

ot her conpanbedsoafulited Mk suitabRylofiBh bOgear Ebataiiid Mk laktivéédiipdhentsO those
described in Exanple 1. The characterization data for these conpounds 1is

summar i zedUsRsndethpredissobeaddn onn ar meEs RhfssasquLically wepmapleisawiove djuitehle 1H NVR

dat a. carriers include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60,

cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
[00126]  For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated as micronized suspensions in isotonic, pH adjusted sterile saline, or,
preferably, as solutions in isotonic, pH adjusted sterile saline, either with or without a
preservative such as benzylalkonium chloride. Alternatively, for ophthalmic uses, the
pharmaceutically acceptable compositions may be formulated in an ointment such as
petrolatum.
[00127]  The pharmaceutically acceptable compositions of this invention may also be
administered by nasal aerosol or inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical formulation and may be prepared as
solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption
. promoters to enhance bioavailability, fluorocarbons, and/or other conventional
solubilizing or dispersing ageﬁts.
[00128] Most preferably, the pharmaceutically acceptable compositions of this

invention are formulated for oral administration.

- 58 -



[00161] 1H NVR data is summari zed in Table 2 bel ow wherein 1H NVR data was
obtained at 400 MHz in deuterated DMSO, unless otherw se indicated, and was
found to wbaswoensi stent with structure. Conpound nunbers @®@CTrusspaaodsto t he
conpound nunbers listed in Table 1. Table 2. Characterization Data for
Sel ect ed Conpounds of Fornmula I  Conpound No |- M¥l (obs) Rt(mn) H NWR

2.61-2. 67 [08129]M) , TH. ®doudit 8Bthe 2bknpBhnds of ths H8scht &ehildh thai ma;7 b@ Zoxﬁbl%%d( 4H,
m, 7.37 (1H d), 7.46 (1H d), goo (1H, s), 8.11 (1 9 (1H, s),
12.95 (1H Wik El}e cartieg EnagyaIS B ST FROTIRISHIRAGR @gslglecmpgmfmxnmlllvarmu obs)

(Rtll(_|m 2; chg@%&auﬁ%ﬂhe stc}Ze(a%q the g(aﬁ%l%%% 09 §’l§i rgstga%(oga%r?f{ffragléf }71'1 (

d), 3 295 on@dsifioRs élﬂiﬂld Hé forﬂlupatc(&éd théf)a ddkade §flbdtwsen 0.61 2106 Md/kSHodyl0. 1
(1H, s), 13, 729749(6H m, 8.00 4 286 7.17

(1H, s), gN%ht%%M of é@e mhtblt?o cmq: afgiylmstergi {902 patiant fseaiying3hess COPROSIEPDS.

1300 ( 1rs VBRI 3t O B5¥inclrdfioq hha fleiet ool Rhuryi rifinbe )
7.15 (1H, amy paitichlbr padént A depend, up&n@i@vah&tj ofsﬂtctoﬁ ithu(did'g. thé hetivityodf the H,

10. 06 (1H 13.00 (1H,. brs). 4.54 (1H d), 6.76 (2H
Z) 268 5. 75‘§’Fﬁlflc ‘sfz”éigowdl%nél?}@d ke agP’ h@ﬂﬁwwghf( 2Weralr¥3ealt18 500 distHimgpf g, 12

(L8 Mgtk ool B (2o Bl 9, 114
(1H, s), Xhyeieiapbkg the)seved®@. dhq dddicddasjiscade héing Aehted) The’ abunt.o6d (6H, m),
(71%’5 d;L f) %8%@% 1@({# t%g})res)e&tzn‘ée}#' %&thﬁ? p%éi%i%n%ﬁ’als%)depgﬁdl upon(t%g| s). 8.17
particular compound in the composition.
[00131] Depending upon the particular condition, or disease, to be treated or
prevented, additional therapeutic agents, which are normally administered to treat or
prevent that condition, may also be present in the compositions of this invention. As used
herein, additional therapeutic agents that are normally administered to treat or prevent a
particular disease, or condition, are known as "appropriate for the disease, or condition,
being treated".
[00132] For example, chemotherapeutic agents or other anti-proliferative agents may
be combined with the compounds of this invention to treat proliferative diseases and
cancer. Examples of known chemotherapeutic agents include, but are not limited to,
Gleevec™, adriamycin, dexamethasone, vincristine, cyclophosphamide, fluorouracil,
topotecan, taxol, interferons, and platinum derivatives.
[00133]  Other examples of agents the inhibitors of this invention may also be
combined with include, without limitation: treatments for Alzheimer's Disease such as
Aricept® and Excelon®; treatments for Parkinson’s Disease such as L-DOPA/carbidopa,
entacapone, ropinrole, pramipexole, bromocriptine, pergolide, trihexephendyl, and
amantadine; agents for treating Multiple Sclerosis (MS) such as beta interferon (e.g.,
Avonex® and Rebif® ), Copaxone®, and mitoxantrone; treatments for asthma such as
albuterol and Singulair®; agents for treating schizophrenia such as zyprexa, risperdal,
seroquel, and haloperidol; anti-inflammatory agents such as corticosteroids, TNF
blockers, IL-1 RA, azathioprine, cyclophosphamide, and sulfasalazine;
immunomodulatory and immunosuppressive agents such as cyclosporin, tacrolimus,
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3.83 (2H, s), 7.46-7.54 (5H, n), 7.85- 11 302 7.76 90 (4H, n), 8.00 (1H,
s), 8.14 (1H, s), 10.25 (1H, s), 12.98(1H, brs). 3.7 (2H, s), 7.3-7.6 (4H,

A

| 7.7 (WH03/0829852 8.39 d), 8.0 (1H s), 8.2 (1H, s), 1@CIUSIH2096), 13.0
(1H s). 3.7 (2H s), 6.8 (1H d), 6.9 (2H d), 13 344 8.10 7.0-7.5 (8H,
M, 8.0 (1H, s), 8.1 (1H s), 10.1 (1H, s), 13.0 (1H s). 3.7 (2H, s), 5.1
2H, s), IﬁsznYdih-L mglct@phendldte?.ﬁ(&eﬁl, inderferbng il:biucdéteroYdsZe}Z;l@lﬁ)@hhnﬂﬂﬁs 8.0 (1H,
),81( el O b dth ) 130 (TH ). 3.6 (21 1170(4Hd) 7.1
1H, a?a%“f’ egand g ﬂ&alaiﬂ%e @8W0tfﬁyh10§a<t§0f@ fPPh %5)306@10@0 nesterase’  10.2 (1H,

: 13 0 - 9 7.48
()1H d). Jaith H(?)?%%/I&%E‘%“{)mg%ﬁﬂ% ‘%4 %@%@?8%3"“ %ﬂn%l 518a%i§<%ﬁ')‘27°1g12 98
(1H,s) 3.4d @ﬂkalhsorﬂam%e@lﬂsHagms fo7 trBﬁin@ Gh@dioﬁaﬁcﬂBBdﬁea@é) siichHs bﬁa— 8. 00
B g Lt b Bl ot £
(1H s), f%ptré&r%'ﬂﬁter ﬁﬁseas%?sugﬁas(cjdﬁmc}%{e?%lds ch?ﬁst Ré qgféﬁ%?ongqq(d@%?’/ 0209
Conmpound s), 7.36-7 , 7. 47
19 304 7.Wml agants; dt)gsant? fQ‘rGre(amhg bhvpd d&oﬁ&r( diteh as porticBstdids L ihti- b)n;gmgto 18 (1H

12. 98 H, 7.3 (1 , 1,.4-7.6_(4H
o 8 0 (ERsud bt fPjofy AT gl fof Heaﬁ%%w,mfﬁ}"%@eﬁilﬁpcysélg%rd%rs(591”41 ag) 6.0
(2H.°5). QunfeBpGl 2L 206 6.67 M), 7.4.7.5 (2H_m, 8.0 (1H s), 8.2

(1H, s), (1K, s), 13.0 (1H bs) 3.5 (2H, s), 7.3-7.5 (2Hq), 7.7 (2H,
22 356, d@ﬁliﬁ‘l]ls ’Hzf)amonnsota itiaal thgrapeqtiopgen) preder ir( thelcoglpositions of this

invention will be no more than the amount that would normally be administered in a
composition comprising that therapeutic agent as the only active agent. Preferably the
amount of additional therapeutic agent in the presently disclosed compositions will range
from about 50% to 100% of the amount normally present in a composition comprising
that agent as the only therapeutically active agent.

[00135]  According to another embodiment, the invention relates to a method of
inhibiting AKT, PKA, PDK1, p70S6K, or ROCK kinase activity in a biological sample ‘
comprising the step of contacting said biological sample with a compound of this
invention, or a composition comprising said compound. Preferably, the method
comprises the step of contacting said biological sample with a preferred compound of the
present invention, as described herein supra.

[00136] The term “biological sample”, as used herein, includes, without limitation,
cell cultures or extracts thereof; biopsied material obtained from a mammal or extracts
thereof; and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts
thereof.

[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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10.4 (1H, s), 13.0 (1H s). 3.71 (2H s), 7.36-7.49 (3H, m, 7.75 23 253
5.40 (1H, n), 8.00 (1H s), 8.10 (1H s), 8.46 (1H n), 8.54 (1H s),
10. 23 (1Hy®)3/064527 98 (1H, brs). 3.74 (2H, s), 6.98 (1H, tPCTASOFOLIH, t),
7.27 (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, s), 10.10 (1H, s), 10.91 (1H, brs), 12.98 (1H,

brs). 3. 94ofndHsing )sa1d7oo3fﬁ)oﬁnd’r 7A6c5’dfkl1n§)t@ a ?r&ﬁérrec?énﬁ%m@ntg Qle(lﬂ}%ntﬁh ,retheg 2 ( 1H,
d), 7.99 (2H, m, 2°(1H, s), 10.29 s), 12.97 (1H, s) .
(2H, s), 4cin1(n1a£prlmg a cqmscam@pﬁl formyula Peonsphamegeuticalty acosptablmomppsm@noo

1H, 3,(1H 1H b 6. 98
EzH, o) Sodrishl higthmpblind 04’ ‘}"ﬁp%‘%%“e eIRE"‘i‘Tﬁm ‘r?{a%‘gséoé‘émé%ﬁ ”2% 2y 2
(1H, 5) Zb@efaﬂec(ddﬂn &ind of 2014 Plas dé@éﬁﬁed heteid 6nra2ér 4 githrmAbsutibalhl- 1. 61
(4H, ). 174176 (20 . 2.23-2.31 (3H 1), 28 244°7.49 7.39 (1H d),

7.45 (1H, aageptableg@r(lmaltw)commlsm seihgomepound. 83 (1H, s), 12.98 (1H, brs).

0.96-1.02 12-1.24 (3H 880 1.60-1 6H, 2.18
(2H M), .;6@?9] ( 1ﬁc0813d1ng7to fgoéhﬂ_fém@dlm?nb ([fﬁien 5nve1§1 ez ?l(_t‘o astﬁlé{?lgd

(1H, s), X&:tB&tihgkn AX'E), PKAL, PBKI-,35068K., oMROAK IFedlaté@ disdaelin Bpaticifl, 272
8.47 2.01 , 222(2H d), 739(1H d), 7.45 (1H d), 799(1H s),

8.13 (1H W(hsc)h mgthed comprises)admipisyring 10- pajiesy in nesdthereef, a era@uticallylH, ),

129, S8 i, 5oy il © 00 O

PCT/ US03/ @2éptabl armpasitibniNomprisiilsailsmpsuadl Acdid¥Ro another embodiment,
said method comprises administering to a patient in need thereof, a therapeutically
effective amount of a preferred compound of formula Ila, ITIb, or V, as described herein
supra, or a pharmaceutically acceptable composition comprising said compound.
[00140]  According to another embodiment, the present 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 formula III or IV, or a pharmaceutically acceptable
composition comprising said compound. According to another embodiment, said method
comprises administering to a patient in need thereof, a therapeutically effective amount of
a preferred compound of formula III, or IV, as described herein supra, or a
pharmaceutically acceptable composition comprising said compound.
[00141]  According to another embodiment, 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-mediated 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 are not limited to, proliferative disorders, cancer, cardiovascular disorders,
rheumatoid arthritis, and neurodegenerative disorders. Preferably, said cancer is selected

from pancreatic, prostate, or ovarian cancer.

-61 -



5.11(1H, m), 6.41 (1H, n), 7.29 (1H, 32 268 6.02 n), 7.34-7.38 (2H, m,
7.45-7.58 (4H, n), 8.00 (1H, s), 8.15 (1H s), 9.93 (1H s), 12.97 (IH,
brs). 2.1WO(03M6438), 6.00 (1H, s), 7.38-7.49 33 310 6.93 @BHUSNN2096 57 ( 2H,
m, 8.00 (1H, s), 8.07 (1H s), 10.33 (1H s), 12.99 (1H brs). 5.12

(1H m, 6.47 (1H m, 7.19 (2H 34 286 6.29 t), 7.45 (1H d), 7.54-7.58
(3H, m, §o63]( 1Accsdin o%oﬂéi’lemﬁa)dmﬁnQ%&ﬁ%ntﬁ)h prodiaesggmétlbd fors). 5.14
(1H, m, 65221H m, 7.42-7.47 35 302 6.95 (3H, m), 7.54-7.56 (3H, m,
8. 00 (1H, tregling or lessepimyg, thgyevegtys@“ A AfA- rqulatm dsasglor Honcbtlgr) n :5pf2:143n( 1H m,
6.67 (1H, 75 (4H,

500 (11 cBhprifing{ind 4bb of fintffeslie 18 il paent 5 foblfoptihp afgelfindud e’ (1, My
6.52 (1H, E’@senﬂin’ééhuzm57 37 347 7. 07 (6H, m, 8.00 (1H, s), 8.13 (1H s),

9.96 f 8 (1H,_ brs). 3.73 (3H, s), 5.04 (1H, 6.29 (1H, 38
298 5. 97 rﬁ?ﬂ 4] 42T?164@Tr{ K Arpedigted gondition” gy "diseasgly asyﬂe elnarnwlS(am s),

302 6. 33 (rse ot dhttihghs ?é*ﬁ“é‘r# o it PR e e ol Pt 5716
(1H, s), PRA-DRediddd caditioh?.0?9dicddse” M6 nealks tl;5se(dlikéadés, or@ob&itibAdthd) are

7.35-7.56 40 302 6. 91 (6H 94 (1Hs), 8 00 (IHs), 9.86 (1Hs), 12.98
(1H,s) 3. pHeyiad é')tfeattn@s %P ingibgor. (HKA-megiated dgases pr conditiogisgs (1H,

e 5, F 9 gl o o 0 0, Mgl

7. 38- 7. 47 embadi3ieht 8hd thvetihn poyidés 5 Jacthdmbfof REhtimgor 18&s6fing IHd, severity of a
PDK1-mediated disease or condition in a patient comprising the step of administering to
said patient a composition according to the present invention.
[00145]  According to another embodiment, the invention provides a method for
treating or lessening the severity of an PDK1-mediated disease or condition in a patient
comprising the step of administering to said patient a composition according to the
present invention. _
[00146] The term “PDK1-mediated condition” or "disease", as used herein, means any
disease or other deleterious condition in which PDK1 is known to play a role. The term "
PDK1-mediated condition" or "disease" also means those diseases or conditions that are
alleviated by treatment with a PDK1 inhibitor. PDK1-mediated diseases or conditions
include, but are not limited to, proliferative disorders, and cancer. Preferably, said cancer
1s selected from pancreatic, prostate, or ovarian cancer.
[00147]  According to another embodiment, the invention provides a method for
treating or lessening the severity of a p70S6K-mediated disease or condition in a patient
comprising the step of administering to said patient a composition according to the
present invention.
[00148] The term “p70S6K-mediated condition” or "disease", as used herein, 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 limited to, proliferative disorders, such as cancer and

tuberous sclerosis.
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s), 8.13 (1H, S), 9.97 (1H, S), 12.98 (1H, S). 5.18 (1 H, m), 6.71 (1H,
m, 7.17-7.25 43 304 6.78 (3H, n), 7.46 (1H, d), 7.54 (1H, d), 8.00 (1H,
s), 8.13 WOM3/0ed97 9. 99 (1H, s), 12.99 (1H, brs). 5.35 (1ECTA)SH3/®007 ( 1H,
d), 7.01-7.08 (1H, m), 7.10-7.18 (1H, m), 7.36 (3H, 44 307 5.85 n), 7.46
(1H, d), 7.58 (111, d), 7.75 (1H d),8.00(1H s),8.18(1H s),9.94 (1H s),

11. 01 (1H[06%49] 12 AB60rddtd tohother &ﬁbé/é@m@ﬁl E}Mﬁ%ntﬁgﬂréﬁ@@s’ DRPBd f&ompound No
|- -M1(obs) Rt(min) 'HNWR5.30 (1H, 6.58 (1H  d), 7.44-7.59 45 318

7.15 (4H, teptingomessening thy severigpia, R:;@C edlat@i dlspasagor(cparht@)l in ap@fmn(n 1H, s),

O 38 bt colpbrisil iy bt adlinistefind fo balpaddy o tofipoligbh 3cordind lo Sy T 11,

s), 10. 25pfekbhtlﬁx)enuba 98 (1H brs). 1.40 (9H,s), 5.37 (1H, n), 7.28-7.40
a7 367814 H [ﬂqe 6-7.52 (4H, m, 8.00 (1H s), 8.09 (1H s), 10.25
(1H, s), ( tftsrrs RO@Kome d gandition? og*digepse”, 89 usedl hereir, 1B@INS 48 267

o o R e P AT

7. 44-7. 53terdD" ROTIKS- rﬁ&ilété&icoﬂiﬁluoﬂ' &Od{s&tde" Hl)so nbafSthoddtissakes 01800@81&(011&4 s),
8.73 (3H, brs) éo 58 (1H, s) brs). TFA salt 5. 1H51H s), 7.35
(1H, d), giczal Blat@dﬂe@qat@el?thl{lsHR Klféﬂhl@r $pch gyndiigors pcdpde, gshout 10. 6

A ) A ik 5 o sy 0.
brs), 10. 6zculgtith dipordd poBndtidd, ténth, Thrces Adrteriosclerosis, spasm, retinopathy,
inflammatory disorders, autoimmune disorders, AIDS, and osteoporosis.
[00151]  According to another embodiment, the present invention relates to a method
for treating or lessening the severity of a disease or condition selected from a proliferative
disorder, a cardiac disorder, an inflammatory disorder, an autoimmune disorder, a viral
disease, or a bone disorder, wherein said method comprises the step of administering an
effective amount of a compound of the present invention. Preferably, said method
comprises the step of administering an effective amount of a preferred compound of the
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, theumatoid arthritis, asthma, HIV, angina pectoris, peripheral circulation disorder,
hypertension, arteriosclerosis, or osteoporosis.
[00153]  Preferably, the present invention relates to a method for treating or lessening
the severity of a cancer.
[00154] More preferably, the present 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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3.61 (2H, br s), 4.60 (1H, s), 7.30 (2H, 52 347 6.78 m), 7.41 (4H, br m,
7.60 (1H, s), 7.96 (1H s), 8.09 (1H, s), 8.16(1H, s), 10.11 (1H br s),
12. 95 (1HyO9B06iBFA salt 3.10 (2H, br s), 4.68 (1H, s), 7PCH/USEIA205@ 335
7.19 m), 7.59 (2H, br m), 7.75 (1H m), 7.88 (1H s), 8.00 (1H s),
8.16(1H, s), 10.18 (1H, br s,), 12.99 (1H, s). TFA salt 5.16 (1Hs), 7.36

(1H,d), 7tdbthe ?aﬁ&lt P08 BR sdquidBtidIBHyiN or 1Bk didrbihistréti®Bof thelceipo&ititfs
(2H,m), 8.78 (3H, brs), 10.60 (iIH,s), 13.08 (1H brs) TFA salt 5.19 (1H,s),
7.37 (1H gf this7ingantiong1 55 319 6. 93 ( 3H, m) 7.85 (1H, n), 8.06-8.10

526a" " 7" 1SRG THE SdrpdhagSg ol bShugon's) phcrhal kb Sl taR dhosdli by * 10
(2H, s), 9]55 bé Md,or[hﬁ‘)tﬁd ilo 2ompdditiosstpr cdaim@ %n (thplangaple hadidal(d@viok], dush as TFA

salt 5.30 (1H, d), 7.40-7.45 (1H m), 7.50- 7551H el 80-7:65 (2H ),
7 69 58 B@?ﬂ@s@}saf(ﬂflﬂlal wjlvesy vaggular gsiftsszipntﬁjmd gat asqylar sengs; fer 1 (2H

M. 830 eRhpig)payd X %631 g{h@ﬁz%:é
"14 (1H, %}"‘p &/hay ?f?z—’iﬁlse%‘ﬁﬂ% Q/m%ge 3 5 (rfg{"“?'%}t”dn gﬁ Se]%w% ﬁ? 53 ( 2H
n) , 7.59 {dlity).sHow8v&7 pitikis wjng sfer@Sor dither ingplantdhite 8&videk sk it formabidn \¥D
03/ 064397 / UsQ3/ 020 NMR 2.45 (3H,
s), 5.15 PII?‘F? etifFuyation. e@qw@m;epd %tjy.%tsﬁpi%%lg’rev‘?ztﬁ‘?‘%@ﬁl a&d%YYPIBTO'(‘@Fg m
/.84 ( 1Hg)devite SAH Q-Eha?ﬁlac&tizgllé%eﬂﬁﬁlbc s@i@n Qéﬁgrﬁ}lg a%%m@@m(dlbf s) _TFA
sal t .16 (1H,d), (1H,d), 7.40 (2H, Hm, 7.56
(1H, s) 7&687111(\1@111110@ ,Sui@bletoatingssingd thdgebdral pH;pm)a,Uoﬁ@f 2®t¢dl.}ﬂ;11§9‘ntabls328 (3H,1),
2.85 (2H,8g. 5'14é1Hb(??’ ) .
vices are described in’' US Patents 6,099,562; 5,886,026; and 5,304,121. The coatings
are typically biocompatible polymeric materials such as a hydrogel polymer,
polymethyldisiloxane, polycaprolactone, polyethylene glycol, polylactic acid, ethylene
vinyl acetate, and mixtures thereof. The coatings may optionally be further covered 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 a compound of this invention are another embodiment of
the present invention.
[00158] In order that the invention 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 are not to be construed as limiting this invention in any

mannecr.

SYNTHETIC EXAMPLES
[00159] As used herein, the term "Ry(min)" refers to the HPLC retention time, in

minutes, associated with the compound. Unless otherwise indicated, the HPL.C 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.
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79 330 7.55 6.58 (1H, d), 7.35-7.42 (3H, n), 7.48- 7.52 (2H, n), 7.59 (1H,
s), 8.11 (1H, s), 9.95 (1H, s), 12.55 (1H, s). 1.33 (6H, d), 3.25 (1H
sep), 5. IMO03ME43980 344 7.91 d), 6.59 (1H, d), 7.37-7.42 @BHUSNY)2094. 49
(1H d), 7.54-7.59 (2H, m), 8.17 (1H s), 9.95 (1H s), 12.51 (1H s).
5.15 (1H, d), 6.63 (1H, d), 7.36-7.42 81 378 8.30 (3H, n), 7.52-7.54 (4H,

, 7.60 (1H, , 7.73 (1H, d), 7.9 ), 8.52 (1H, s), 10.09 (1H,
3, 13. 19((1H, 3 3. 65 EZH, s), 5. 2%6%1316—%3) 7.16 (1H, 82 301 6.87 d),

7.26 (1H, d), 7.32-7.37 (3H, m, H7.43 (1H s), 7.94 (1H, s), 10.05 (1H,

s), 11.29 (!'H, brs). 3.66 (2H, s}\f\' 4 Q2 rs), 7.15 (1H, 83 336 7.54
d, 7.25 (1H, d), 7.33 (1H, m, 7% ‘N cm, 7.94 (1H, s), 10.06
(1H, s)< 11.29 (1H, brs). 3.56-3.58 (HH, , 3.82-3.86 (1H, m, 4.07-4.09
(1H, m, 4.96 (1H, m, 7.25 84 282 6 1? (1H m, 7.31-7.35 (2H, m,
7.39-7.47 (4H, m, 7.99 (1H s), 8.16 ( ﬁ 10.10 (1H, s), 12.95 (1H,

brs). 3. 62(&Chl&o-p?wﬁil)(N—UHﬂidaibl-@oylg%btanﬁfk @3 @34 sZ}uﬁénEﬂs 5.01 (1H,
bs), 7.35-7.4 3an1 d), 8.0 (1H, s), 8.15 (1H,
s), 10. 18 amippingdazole @ mmy)), H)O t%] supalpand§- CthprhﬁnBlaQeitH ac1c8@ el 23 ),

8.0 (1H, Hy 0 Bhinuds O (lH
0 7o 7 MRS g Boghiaiybbmphhoe 0 Gplobt e dhirtad R0 kg

10. 2 (1H, BEDC- HKB (@ 1(rhdrol)SYas 4dd&t dnPrhé HActiod miufe dtikidd dVeinight 4t ZmBienB8 320
8.68 (7H, m), 8.0 (1H s), 8.2 (1H, s), 10.1_ (1H s), 13.0 (1H s) -70 WO

03/ 064397 WY@S@%/B@@@UW% gansonceniyited apd JheresignapufiodVly svarse 14,
s), 7.2- 7pﬁa§ejﬁ'§bar£'ave I§PEC ([‘w_elrters Delta-Pak C18, 15uM, 100A column, gradient 10% -

100% B (solvent A: 0.05% TFA in water; solvent B: CH3;CN) over 10 minutes at 25
mL/min] to afford compound I-6 (79 mg, 42%). "H NMR (400 MHz, DMSO-d6) & 3.68
(2H, 8), 7.12-7.73 (6H, m), 8.00 (1H, s), 8.11 (1H, s), 10.10 (1H, s), 12.97 (1H, bs); MS
(ES+): m/e= (M+H) 286.

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

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

[00161] 'H NMR data is summarized 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) TH NMR

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

1 - 6.65
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(1H s) 2.9 (2H, d), 4.45
34 m, 8.0 (1H, s), 8.1
), 4.3 (2HPCT)USOTODIC 2H, d),
1H, s), 10.1 (1H s), 13.0
, 92280 7.5 7.1-7.3 (5H,

89 328 8.29 s), 8.2 (1H, s), 10.4 (1H, s), 13.1
(1H, t), 7.4-7.5 (3H, 90 292 6.09 m), 7.7-7.8 (
(1H, d), WO0.08/0¢by s), 13.0 (1H, s). 2.7 (2H t
8.2 (

)

7.3- 91317 7.7 7.5 (4H, n), 8.0 (1H s), 8.2
(1H, s). 1.87 (2H, q), 2.3 (2H, t), 2.6 (2H, t

M, 7.4-7.5 (Abmfoun®N I- (LN BlobsP | [R((hi) I). 9.9 (TR NMR 13.0 (IH s).
3.7 (2H, s),[T-Z(IHA ), 77 3-7-06 (417, B 0H, 51 739 Qel. s b am) 8- 1
(1H s), 10.8 (1H s8), 13.D (1o s). 3./o(2H5$ 1(1I§gs)€31d3'3('ﬂﬁ,s§,)15.0 ) (|1H,
t), 7.4- 94 362, 360 7.68 7[5 (4H m|, 8.0 (1H) s), 8.1 (1H 's), 10.]1 (1H,
s), 13.0 (1H, s). 3.07 (2H |m, 3.21[(Z2H m,| % 3§, 35,028 M).670224),(1H, d,
J=8.0Hz), 7.834 (1H 3d, 95 B51,29849 7. 46.90=8.|7t&Q}H, dJ,.7532H,2K3.1MH, s)/8.60( 1H,
m, 8.06(2H| d._J=7. 45Hz). B.30(3H br s), 1QI46)(1HIBsY,13D31H09). (1H,| s)

TFA salt 3.108 (2H, m, 3.2l (2H m, 4.16 (1B8:35@H.s), 722649 W m)d3.00=4. 4Hz) ,
7.35 (1H, d,| 96 351% 349 7.46 J¥8.5Hz), 77750 |((PH ). &0 (1, 8I02H(1Hy),

8.06(2H, d, J=6.6Hz) 8 25(BH br s) ! 10 46 (;ﬁélg%Z(H’)}?r;)g6q729q(61(I1I_)I’83(} TFA
salt Exanplle 3 tBu rl p N Cl . 2 8)y 1201 » 1), ©.

5-[ 2- ( 3- Chl or o- phenglo) - 2- et han@8ul f nyﬁo@@ac%%}f?’ ) 9 &P 8- 1 - dar boxy
lic acid tert=butyl—ester—5-Amno—thdazol e-l3-'“?&£ 3 3 i ) —Hut yl
ester was prlepared follow hg the pracedure ozzillid)g 'ﬁ, ;‘44_3@1@&' ner,

W9002744. 5- Ami no- i’ndazol et 1- ¥&r boxy!l i6&5aci |dy €5¢ Wl ¥li2 8BSt §ro. @By tihen
coupl ed with 2-(3-chl orophepyl)-2- hydroxyacets Go.ssisd, Sé,q’b'b@m{ngs),t he

procedure as| described 1n Exanple 1 tjo afford &u[2H,6)36.63 (1H, d), 6.76 (2H,
chl or o- pheny|l ) - 2- hygr oxy- acpetyl %gl noj|-i rgdgzol an)| 7.0RT. 13a Xy, ln) 7. 449 (2rer t|- but yl

ester. To a | solution of m), 8.00 (1H, s), 8.12 (1H, s), 10.12 (1
5-[2-(3-chl gra-phenyl ) - 2- hydr oxy- acetlyl am no]|-H 8d 23 @Lbrsgar boxyl i ¢ dci d
tert-butyl ester (7.47 mol) in dry THE (20 n1_351é9c'H,@)’ 08438, B.ddd Pk i|di ne
( 37.33 9 268 5.51 42-7.45 (2H, m), 8.00 (1H, s), 8.11

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

12.96 (1H, brs).

4.16 (2H, s), 7.46-1.57 (6H, m), 7.85

10 300 67 (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 2H, s), 7.3-7.6 (4H, m), 7.7 (2H,
12 352 8.39 d), 8.0 (1H, s), 8.2 (14, s), 10.3 (1H,
s), 13.0 (1H, s).

3.7 (2H, s), 6.8 (1H, d), 6.9 (2H, d),
13 344 8.10 7.0-7.5 (8H, m), 8.0 (1H, s), 8.1 (1H,
s), 10.1 (1H, s), 13.0 (1H, s).

3.7(2H, s), 5.1 (2H,s), 6.9 (1H, dt),
7.0 (1H, d), 7.2-7.5 (94, m), 8.0 (1H,
s), 8.1 (1H, s), 10.1 (1H, s), 13.0 (1H,
s).

3.6 (2H, s), 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 (2H,m), 8.00
(1H,s), 8.10 (1H,s), 10.20 (1H,s),
12.98 (1H,s)

3.67 (24, 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, ), 10.19 (1H, s), 12,98 (1H, brs).

14 358 8.14

16 321 7.99
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nmol ,
equi val ent s)

5 equi val ents) followed by nethanesul f onyl
added in a dropw se fashion.

Th

e resul tant sol ution was

chl oride (22.40 nmol,

3

stirred awoOanissnt tenperature -71 WO 03/ 064397 PCT/ US03/ @2@AB03/a2006 ni ght .
The reaction m xture was then concentrated in vacuo and the resulting oi

was

partitioned between Et OAc and bri ne.

The organic | ayer was washed with

brine (thric

E) ComPbugd NoVET

41 W6hsy U

| R\@if)
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d in
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ch was
H H~
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cid tert-b
304
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7.41
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(1.49 nmmol)
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d in vac

eT.7 QH),a .35 of,ui)] on7.6{4H,
m), 8.0 (1H, s), 8. 2 (14, s), 10.2 (1H,

i - (h@% 6@@%? 768 (3H,

!
9 ),~3.0 (1H, s), 8.2
o aan bs)y_g

ester

aﬁhff nis

was

betweenm EtCAT =
e), dried over

d presstte. The
hy using elutin

and—bri e
sodi um su
restdue v
with Et(

as
M@:hexan

IIIU UT g
Iphate,

1‘(2111 %‘9’ %6 V"ﬂ*?(sliﬁﬁ)”?“?‘s W
fdl tereeh @ad), 8apeent) Sl
f 18 0Dy 545(1 1) 56, 20 @B L),

e12(08Qr0oy).to afford the

t h
d

title

B5% yi el d. Exam
thylaniqf)-Z-(3
2

- But oxycar bonyl

ble 5 H N

chl or o- ph
291

A No- et hyf

cid tert-Ry

| clcl

0,
enyl)-N
6.88

| am no) -

nf\d ncf

b ¥-V4HBEH,NH2.98 HSE, 7.07 (1H, ©),

(134 HdRZ.85 €15, ) JHelcsst anj de

(2H, m), 7.63 (1H, d), 8.00 (1H, s),

28 ’()Zél%ﬁl - & HL (&)Tﬁéh;l@ L @Het

yl am n

o] - indazol e
trifluoroace
reacti on m x
concentrat ed
HPLC [Water
(sol vent A

m./mn] to 4

l—carboxylica
tic acid -72 WO
ture wags stirre
in vacuo and t

03/ 064397
1 f oB081. 5
he residug

PCT/USO
hout®. T
purified,,

S Detta-Pak C18
0. 05%
fford conpound |1

I5uM 10

A i n wat er 25850l Vente. d3:

he

OA TotU
g

S

IIIIII s added
79),

s (Rl
Fﬁ@ﬁso@a@,mﬁg@omm@t es at

&), (4' :
22 ? éﬁ%
(1H, s), 10.13 (14, s), 12.97 (1H, brs).

re Jerse phdse pr éparative

25

27

258

7.90

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).

28

244

7.49

1.16-1.23 (2H, m), 1.51-1.61 (4H, m),
1.74-1.76 (2H, m), 2.23-2.31 (3H, m),
7.39 (1H, d), 7.45 (1H, d), 7.99 (1H, s),
8.12 (1H, s), 9.83 (1H, s), 12.98 (1H,
brs).

29

258

8.00

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, s), 8.12
(1H, s), 9.83 (1H, 5), 12.95 (1H, brs).

30

272

8.47

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).

31

268

6.02

5.11(1H, m), 6.41 (1H, 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,

5), 12.97 (1H, brs).
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title conpound (172ny,
6.9-7.3(1H, m,
mwe 0386497( 1009 ,

(ESH):

829 .
7.4-8.2(8H,

ot her conpounds of formula | _ :
described in Exanples 1, 3, 4, and 5. The characterization data for these

1H NVR (400 MHz, DMSO-d6) 8 2.5-5.5(9H, br
9.2-10.8(1H, br
346.4(40% Exanple 6 [00162] W Poawsopompar ed
by met hods substantially

m,

m, 13.0(1H, br s);

m,

\%S3

simlar to those

conmpounds i s| sCompoiaéNoiln | M#B((ﬂ)sb)ﬂ Rymany || ncl udes HPNGIRLCT M5
(observed) afd 1IH NVR data] [00163] [IH NVR 0% S OOAH ZEY b A el e 3
bel ow wherei h 1H NVR dat a was ?%al ned at 40qn)MJg47§g@ﬁqﬁef495tqe§§ ﬁi/BO,
unl ess ot herw se i ndi cated, | and flourfd?t o I@egmglgtgqmlm)tgkpgs(mucture.
Conmpound nunpers correspond|to the canpound nuphepsaHlvrgt ed i n Tabl e [1.
Table 3. Characterization Data for Sel ected Compaiids6.0d (1B, m3Ba.4b
Conmpound No M+1(obsjs RE(mn) " H VR 2. 0(2K, MGHIN8EF.(2(.4b), 8.00(1H,5), 2( 1H,  br
s), 7.4(1H M, 7.6(4H, m,|60 - 6.0]|7.8(4H, [H07 (BL X 1033 (H).5), R.B-(GHB(|2H,
br s), 10.8(gH—br—s)}—12-9113.3(1H | br s) THMsalt 2 6-2 7(3H_ s)
2.9-3.4(4H, M, 5.1(1H, br|s), 7.4(1H m, '5512§¥133§4§@58( 12@I;m
7.7(1H, s), [B.1(2H,34v), 10| 5-1B67(1H, lros), o5 (1 ) RA salt
2.8-3.4(10H,| m), 4.7-4.9(1H br s), |62 372.¢ f o
8.0-8.2(2H, M, 10 2-10 5(tH br—s); 127 J.\.S\‘i o 5
03/ 064397 PCQT/ US03/ 02096 Corrpound No M%obu)gmmﬁ 5%; g% m,
2.8-3.3(6H, |m, 5.00P1H  br|s),3%. 4(1H ?{; 7.|7(1H,
s), 8.0-8.1(2H_ m, 10.5- 10. 8(1H br s), 12. 8} 1H br S) A sdl t
2.8-3.4(4H, M, 4.2-4.3(2H,/|s), 4.7-|5.1(1H br24$1)H mYﬁ%ﬂ?lPﬁﬁli@IZﬂﬁ(m, 64 434
7.5 7.7(1H, |s), 8.142H m,| 10.4; 10/6(1H, bn dsy.S55 UM, & 1R-AGKHL dr s) TFA
sal t ’ 8.00 (1H, s), 8.14 (1H, s), 10.03 (1H,
s), 12,98 (1H, brs).
5.11 (1H, m), 6.52 (1H, m), 7.44-7.57
37 347 7.07 (6H, m), 8.00 (1H, s), 8.13 (1H, s), 9.96
(1H, s), 12.98 (1H, brs).
3.73 (3H, s), 5.04 (1H, m), 6.29 (1H,
m), 7.42-7.46 (3H, m), 7.54 (1H, m),
38 298 597 | 8.00*1H, ), 8.15 (1H, 5), 9.88 (1H. ),
12,98 (1H, brs).
5.48 (1H, m), 6.64 (1H, m), 7.33-7.37
(2H, m), 7.44-7.48 (2H, m), 7.57-7.60
3 302 633 | GH, m), 8.00 (1H, s, 8.16 (111, 5),
10.05 (1H, s), 12.99 (1H, brs).
5.15 (1H,d), 6.59 (1H,d), 7.35-7.56
40 302 6.91 (6H,m), 7.94 (1H,s), 8.00 (1H,s), 9.86
(1H,s), 12.98 (1H.s)
3.73 (3H, s), 4.95 (1H, m), 6.20 (1H,
‘m), 6.88 (2H, m), 6.94 (1H, s), 7.45
41 314 4.99 (1H, d), 7.55 (1H, d), 8.00 (1H, s), 8.15
(1H, s), 8.95 (1H, s), 9.83 (1H, s),
12.97 (1H, brs).
5.15 (1H, m), 6.62 (1H, m), 7.38-7.47
(3H, m), 7.53-7.55 (2H, m), 8.00 (1H,
42 304 672 | ), 813 (1M, 8, 9.97 (1H, S), 12.98
(1H, S).
5.18 (1H, m), 6.71 (1H, m), 7.17-7.25
(3H, m), 7.46 (1H, d), 7.54 (1H, d),
43 304 678 | .00 (1H, ), 8.13 (1H, 5), 9.99 (1H. 5),
12.99 (1H, brs).
5.35 (1H, d), 6.07 (1H, d), 7.01-7.08
(1H, m), 7.10-7.18 (1H, m), 7.36 (3H,
44 307 5.85 m), 7.46 (1H, d), 7.58 (1H, d), 7.75
(1H, d), 8.00 (1H, s), 8.18 (1H, s), 9.94
(1H, s), 11.01 (1H, d), 12.96 (111, s).
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4.2-4.4(2H, n), 5.2(1H, s), 7.3(1H m, 7.4-7.6(6H m), 7.7(1H m, 65 392
7.6 7.9(1H, m, 8.0-8.1(2H, m), 8.7(1H, n), 9.6-10.5(1H, br s), 10.6(1H,
s), 12.9wW033m¢mby br s) TFA salt 3.2(3H, br s), 3.4(1H, Por/tsp3/099@( 1H,
s), 7.5(3H, m), 7.6(4H, m, 7.8(2H, 66 406 7.7 m), 8.1(2H n), 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, |biConipoundNd i | M+1 (6bS) 3|‘Rt(ﬂiln) [.6(4H mM'gNMI-2H 67 372 6.0
m, 8.1(2H [M, 8. 6(IH_SJ, u 69 9(TH 0T 5) 5 330 )1b 58 GU, ), 74495915 2( 1H,
br s) TFA salt 0.9-1.0(3H, 1.5-1.6 2H My4m, Hg%g() i, dy] 89—”2937(2ﬁ 1(/6H,
m, 5.2(1H, (68 400 %.6 br s 731§1(1H 5 7. 6BH.00mEL si(8 34 (17, SEA6 1E)|,
8.1(2H, n), |8.4-8.6(2H, br s), 9.7-9.9(1H, br) $0.01 (12.5912.4%ALH, br |s) TFA
salt Exanple 7 HONCI HHN NH O -0r ({ 1.40 (9H.,s), 5.37 (1H, m), 7.28-7.40
[ (3- Chl or o- ghenyl ) - 1H- i ndazol -, y! car banpy| | ABEhyI4P-TSAMBRMDBIOP (iRt By ) -
carbamic acijd tent-butyl esfter: To a|solutionsk$09(H,s),10.25 (1H,s), 12,98
2-ami no- 2- (3-chloro-phenyl )- N-(1H | hdazal - 54 \(ll ket amide (017 nmmll) and
t ert - but oxygar bonyl ami no- acleti ¢ acid| (0.17 AJV”?%5?ﬁE- )ﬁ€§7ﬁ%s added
HOBt (0.18 mmol). THhe react|i on 3@ Xture 9as co&ﬁ 7467 4 ﬁ%lgb 18
mmol ) was added and the reaction nix1ure was ﬁf mi 6 The
reacti on m Xture was then—concentrated—+m—vag 3‘67, ‘br :
partitioned| between Et OAc jand brine| The Or(%ﬁi R W@Eﬁ% 'th
brine, dried over $8dium -74 W3%03/ 06438%0 PCT. U&@&{ 2&6311{%%5 Rh&d @,
filtered and concentrated under reduced pressuyesmﬁh@bhespd@ﬁ was purlfled
by silica gel chromatograpghy eluting w th E Gfcbexanes (B8Q),20%-7158 i ve
the title conpound ,in 55%|yield, Exanmplke,8 |k, m),7.60 (2H, m), 8.05 (1H,s),
‘ 8.09 (1H, s), 8.73 (3H, brs), 10.58 (1H,
s), 13.06 (1H, brs). TFA salt
5.1 (1H, s), 7.35 (1H, d), 7.45-7.65
50 301 6.71 (5H, m), 8.10 (2H, d), 8.8 (3H, bs),
10.6 (1H, bs), 13.1 (1H, bs) TFA salt
5.13 (1H,s), 7.36 (1H,d), 7.51-7.55
(4H,m), 7.56 (1H,s), 7.72 (1H,s), 8.06-
31 301 669 | 813 (1H,m), 8.78 (3H, brs), 10.62
(1H,s), 13.08 (1H,s) TFA salt
3.61 (2H, br s), 4.60 (1H, s), 7.30 (2H,
m), 7.41 (4H, br m ), 7.60 (1H, s), 7.96
52 347 678 | (1H,s), 8.09 (1H, s), 8.16(1H, 5), 10.11
(1H, brs,), 12.95 (1H, s). TFA salt
3.10 (2H, br s), 4.68 (1H, s), 7.44 (2H,
m), 7.59 (2H, br m), 7.75 (1H, m), 7.88
53 335 7191 (1H, 5), 8.00 (1H, s, 8.16(1H, ), 10.18
(1H, brs,), 12.99 (1H, s). TFA salt
5.16 (1H,s), 7.36 (1H,d), 7.51-7.58
(2H,m), 7.81 (1H,d), 7.88 (1H,s), 8.06
54 335 739 | (2Hm), 8.78 (3H, brs), 10.60 (1Hs),
13.08 (1H,brs) TFA salt
5.19 (1H,s), 7.37 (1H,d), 7.51-7.61
(3H,m), 7.85 (1H, m), 8.06-8.10
55 319 693 | (2H.m), 8.83 (3H, brs), 10.60 (1),
13.15 (1H, brs) TFA salt
56 M-H 304 5.54 -
.7 (2H, AB quartet), 5.6 (1H, s), 7.4-7.7
(6H, m), 8.10 (2H, s), 9.5 (1H, bs), 10.2
57 27 6.70 (1H, bs), 11.05 (1H, s), 13.1 (0.5H,bs)
TFA salt
5.30 (1H, d), 7.40-7.45 (1H, m), 7.50-
7.55(1H, m), 7.60-7.65 (2H, m), 7.69
58 317 6.93 (1H, m), 7.89-7.93 (2H, m), 7.99 (2H,
s), 8.05-8.1 (2H, m), 8.95 (2H, s), 10.75
(1H, s), 13.0 (1H, br s). TFA salt
2.42 (3H, s), 5.14 (1H, m), 6.57 (1H,
m), 7.37-7.40 (3H, m), 7.48-7.53 (2H,
76 316 7221 ), 759 (1H, 5), 8.07 (1H, 5), 9.95 (1H,
s), 12.55 (1H, brs).
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NCI
(1-74):

H HN NH2
2- (2- Am no- acetyl am no) - 2- (3-chl or o- phenyl ) - N- (1H-i ndazol
WO 0a/06i3but i on of
({[(3-chl oro-phenyl)-(1H i ndazol

| -74

-5-yl)-aceta
PCT/US03/02096

-5-yl car banoyl ) - net hyl ] - car banoyl } -

m de

met hyl )-carbami c acid tert-butyl ester (0.09 mmol) in dichloronethane (2.5
inL) at 0C WweGompo@sd No I-!| UNIPRCHs) d Rensing 2 S ML) angy NMRr eaction
m xture was Stirred for I npar. The reactton qus(gﬁus EiH"tSféj"P.% din
vacuo to afflord conpound the title ccrrpound (8, M. 2H IVI% %400 MHz,
DVSO- d6) 8 3. 8( 2H, , 5.8([LH, 7.|4- 7-¥7( 5H, 1nk ,7957(19;5 8% € G,
9.3-9.4(1H, m, 10.6(1H, s) 13.0( 1H,| br s); |MB.58ESH}), 12[146@H—I§58A3a1t(4 9 ,
134. 3(1 00%| Exanple 9 [00164] We have preparen (0 hes.coorap uaadaHed), flor mul a
| by met hods| substamially |sind36ar tlo tHose |de¥d2ibed.56 AHEXA6P(IEsM)7 [and 8.
The characterization data for these [conpounds8-i4d1Kenifds(iFeal BA3 Tab) € 4
bel ow and incl udes HPLC, LCI M5 (obserlved) and l-2BHBHWNR 8342Hh0). §. BOABE). 1H NVR
data is sunmmri zed jn Tabl e| 4 bshow whergisn 1@?@!‘9@&&'{7&5%%(3 } Af ed in at
400 MHz deutlerated DVBO, un| ess ot herwi se i ndi c%t@ 1{%@ }-bLUAH 2.9 be
H HE 4 S ST AP o = T A oy o tS)m 5:-(
consi st ent tn—sStructure: POt —hHuoerS—€6 W“H nd
nunbers listed in Table 1.[-75 WO 03/ 064397 ﬁ%ﬁﬁﬁ? s O
Characterization Dat% for Spleci%d Conpditds 49 g&)'g;.l §17No | -
-Mr1(obs) Rt|(min) "HNWR 2|3-2. 4(2H, m, 2.8( ,5)9)95@ %3)71(2 i)
7.3-7.6(6H m, 75 344, 346 7 22 8.048. Z(ZH 15 (8, 3y, 46V B, 735[7@),
10.4(1H, m,| 12. 8- 2;I13. O(1H, EXcln'p|893 (OH,h), 7.520 .99 (41, B 7.9kt 11,0~0
(2-tent-But gxycar bonyl am not et hy am no) - (§ metshoxy <phenydl) cacesise (asi|d
met hyl esterl_To a solution{of (3-nethoxy-phdmyll).ob@d@Bts).d3.azd, 9et hyl lester
(19.6 mmol) |in CCl4 was added N- bronfosucci ni|-@é2H, $935.85 @GHoy), 7d8dlH he
reaction mxture wag i rradi pt edsgfior |2 haurs.| FHSOLERE V-7 - REube wds t hen
concentrated in vacuo to afford the i/nternediat® (15 ), 7.94 (1H,s), 10.05 (1K,
br ono- ( 3- net hexy-—pheny—acettec—aca-reth dsdb 2 QLD c o) i i gn of
br ono- ( 3- met|hoxy- 73.66'(2H, 5), 5.24 (H, brs), 7.15 (1H,
23 336 754 d), 7.25 (14, d), 7.33 (1H, m), 7.59-
: 7.61 (2H, m), 7.94 (1H, s), 10.06 (1H,
5)< 11.29 (1H, brs).
3.56-3.58 (1H, m), 3.82-3.86 (1H, m),
4.07-4.09 (1H, m), 4.96 (1H, m), 7.25
84 282 6.15 (1H, m), 7.31-7.35 (2H, m), 7.39-7.47
(4H, m), 7.99 (1H, s), 8.16 (1H, s),
10.10 (1H, s), 12.95 (1H, brs).
3.6 (LH, m), 3.87 (1H, m), 4.00 (1H,
m), 5.01 (1H, bs), 7.35-7.4 (3H, m),
85 336,334 713 747 (18, 4), 7.6 (1H, d), 8.0 (IH, 5),
8.15 (1H, 5), 10.18 (1H, 5)
1.4 (3H; d), 3.8 (1H, q), 7.2-7.5 (7H,
86 266 7.23 m), 8.0 (1H, s), 8.2 (1H, s), 10.1 (1H,
5), 13.0 (1H, s)
1.5 (3H, d), 3.9 (1H, q), 7.3-7.7 (10H,
87 370 8.07 m), 7.8 (1H, 5), 8.0 (1H, s), 8.2 (1H, s),
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
(19, ), 13.0 (1H, s)
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phenyl )-acetic acid nethyl ester in THE (30 nL) under an atnosphere of
nitrogen was added a solution of (2-am no-ethyl)-carbamc acid tent-butyl
ester (20w6mwei3y7in THE (20 mL) foll owed by K2C03 (39. 2 Pemaisp3/@2096

equi val ents). The reaction mxture was stirred for 2 hours at room
tenperature. The reaction mixture was partitioned between water (50 mlL)

and Et OAc (2 XxCafpbind Nod- CPINPLD RshsP | IRAnsiA) Vier € dri edd NpgrRUm sul fdte)
and concentr@ted 11T vacuo tp arford g off. 1 WS J93H. ) &8P Py, 5 | i ca
gel colum [chromat ggr aphy usi nggas el ueny Et Qj\@mﬁg sPhoi(JLHls‘a 1@@(91 ve t he
title conpound as an oil ip 53%yielid. Exanpls
(2-tert-Butoxycarbonyl am nof et hyl am no) - ( 3- rretzh;qzm q),Melﬂyiﬂ,t)aDe’v.ﬁ (BHaCI d: To
a solution |of 90 292 6.09 m), 7.7-7.8 (3H, m), 8.0 (1H, s), 8.1
(2-tert-butoxycarbonyl am not et hyl am no) - ( 3- ngt(hidxdy.-1p0 €y b)) B3ddeist aci|d
met hyl ester| (10.4 mmol) in| THF H20 ({3: 1, 40 |RA)CHas4added. 1.9 @H P.13-9 mol )
and -76 WO 03/ 0643971 PCT/ USP3/ 0¥396 |t he’-¥ eact7 i)(ﬁH,rﬁl)xﬁ e 9 @Hiskred for 3
hours at roomtenperature. The reactilon m xti %g_%ﬂén&_med_l_n_vacuo
then diluted with H20 and nputralised with 2I\ ?a’? Htﬁe
resulting priecipitase was cpl | exsoed hy f"v.jstratl1 1 %Uét' e
conpound in | 46%vyield. Exapple 12 0la-'O -
2- (2- Am no- ethytamno)y=N—-tHindazot=5-yt)j=2- \ﬁ@ﬁt IQ’)Q)(IH)%U»ylyvsz&f,fb m de
(1- 1017): 5- Am noi gfdazol e was gaupl ed Wa4sh | s0am,s), 81 (10, s), 103 (1H, s),
(2-tert-butoxycarbonyl am not et hyl am no) - ( 3- neitgloqny-sp enyI3 acetic acjid
according to the method desfribed i n|Exanpl e |Be6@h8),BRGH,RY, b &ef i) vk gr oup
was t hen renpved acgbordi ng 1o 3bheetret hod.adesdrideH, mns.Exany) el @Htsp af ford
conpound 1-1017. 1H NVR (400 Mz, DVEO d6) 8 [3002iBsN#.(dH s)m), 3. 80
(3H,s), 4-5|(1H, vbr s), 511 (1H, brs) 7.09 X (mﬂllﬂgn) 32120, @M, 14(1H. 7. 140
(2H, M, 7.52 (1Hd 7.5-8(2H brs)[, 8.05 (|m;%35 %®5F8@§H§?4 18,4 110. 1
(1H brs), 10.68 (1¥ brs), 1335534 11 br7§*)6 NB= 7536%303743@ E}Panple 13
H NNa NO2 H2N 5-Nitro-IHi ndazole 3-lyl am ne: ; g@ 745‘5”!2@?5 A 1 (127.5
., 362 mmol p—was—added—tora—hot—(54C—sotut 3%‘"3 5 321 CE. "3416?&;
2-fluoro-5-njtrobenzonitrile (30g, 181 mol) {%g?ﬁq d,1=8'4H;n)’ 7.35 (1H. d,
96 351,349 7.46 J=8.5Hz), 7.50 (2H, m), 7.69(1H, m),
8.06(2H, d, J=6.6Hz), 8.25(3H, br s),
10.46 (1H, s), 13.09 (1H, s). TFA salt
Example 3
tBuO~¢°
,\{“ 0
H OMs

5-[2-(3-Chloro-phenyl)-2-methanesulfonyloxy-acetylamino]-indazole-1-carboxylic

acid tert-butyl ester: 5-Amino-indazole-1-carboxylic acid ferz-butyl ester was prepared

following the procedure outlined by S.J. Brickner, WO9002744. 5-Amino-indazole-1-

carboxylic acid fert-butyl ester was 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-acetylamino]-indazole-1-carboxylic acid tert-butyl ester. To a

solution of 5-[2-(3-chloro-phenyl)-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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(500 nL). The m xture was heated at reflux for 4 hours then allowed to cool
to room tenperature, whereupon the product precipitated fromsolution. The
filtrate wevs/oesatentrated and the residue partitioned betreFarsokZox@¢ and
saturated ammoni um chloride solution. The organi c phase was separ at ed,
dried over magnesium sulfate and concentrated to obtain further product.
The conbi neetrpgltd (it ré&2ioR gnixtawhs Jhew@sndeakeird iDPadid dnbiehd R5hIEW: BY visep

w t hout further R rification. -77 WO 03/064397 PCT/US03/02096 Exanple 14 O
NO2 H2N PIERHRsIDeNTsepditRdeAaddrine c Ahe gsgpnicdayasivpstveashedwith brias (irice),

D net hyl amg 3 . 1.0 ol Mt i.on O

5-nit rg-l Er{&%%%fiﬂ_ 3- ylsﬁa%ﬂ%tg, ?%%E%%d X@giﬁ%ﬁ%i’ ‘fac?%?%%fg rfi ed‘ilti%r bonat e
(39.4 g, I®inpowod (3.881d, quiattaiyk gieldewhieh was,usdB¥itho®d thrthér pufitieaidn. L) at
roomtenperature under nitrogen. After stirring for 30 mnutes, the
reaction mxture was concentrated and the residue partitioned between

Et CAc and saturated ammoni um chl ori ion. The layers were separated
and the organi c phase washed with l@j‘(il%ﬁlzl, uiéJ ied (MgSO™4), and concentrated
to an orange solid. Recrystallisg®ion from ethyl acetate provided the
title product as a yellow solid?Zﬁ ; %0 MR (400 MHz, DWMSO 1.60
(9H, s), 6.75 (2H, brs), 8.10 (1H, , ~cf), 8.96 (1H s); M5 (ES-)
m e=277. Exanple 15 -ko- T o INI N NHZ.”\LEi:L

3, 5-Di am no-i ndazol e-1-carboxylic acid tert-butyl ester:

3- Ami no- 5-ni troi ndazol e-1- carboxylic acid te butyl ester (3g, 10.8 mol)
was dissolved in MeOH (50 nL) and the sol utbérbdegassed (3x alternating
vacuunt ni trogen purges). Pall adi um on charcoal _Jl0% ww (300 ng) was added
and the nitrogen atnosphere' replace by hydrogen. After 3 hours, the

m xture il L6l | i t6(f) yand the filtrate.

concent r\g/{gg[ qzokﬁawg%géﬁgﬁﬂgp 3@98 0 %%ﬁinl{é)s %{%“‘ﬂ?%i’ge‘wﬂ'%‘if amyipolr, 174,
819 . 1H linduzoleb-chvilroxyliDkisid) r3tyBisters To aSolifion5-[2rG)chldtoYhehAHD- br s) ,
6. 79-6. 82 7.62 (1H, br s} . M5 ES+) m . e=249. -78 WO 03/064397
PCT/ US03/ eSng—afgtyﬁaI@no -indazole-1-carboxylic acid zerz-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 fert-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 organic 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.

Example 5
H
> N
H HN\L

NH,

Cl

I-59
2-(2-Amino-ethylamino)-2-(3-chloro-phenyl)-N-(1H-indazol-5-yl)-acetamide (I-59):
To 5-[2-(2-tert-butoxycarbonylamino-ethylamino)-2-(3-chloro-phenyl)-acetylamino]-

indazole-1-carboxylic acid tert-butyl ester (1.26mmol) was added trifluoroacetic acid
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- Am no-5-[4-tert-but oxycar bonyl am no- 2- (3, 4-di chl oro- phenyl ) - but yryl am no]
i ndazolwob3peu3bpxylic acid tert-butyl ester: To a stirr@dTamsbsoioon of

3, 5-di am no- indazol e-1-carboxylic acid tert-butylester (2.17g, 8.75 mmol),
PyBroP (4.1 g, 8.75 mml) and
4-tert - bui Sy add®B Yéakbh dnituiSwas lireddl for 05HeaRy | ThelivhdtiohGnidiré wadg, 8. 75
mmol) in dichloronethane (100 nL) was added diisopropyl ethyl amne (3.0 ni,
17. 5 mmol yorgentyaed imhecuoend|the iegidae Retiied haeevarse olese rrepaethin HILE oom

t enper at ug i | t centr d Par i oned
bet ween E ’%&?er? bgﬂ% %1%@%%3%& goq sa’[ %ragltegéj 1(53%' = 166"% I§ ?soﬂlaﬂetﬁ?A § é)tglt?t

phase was TFepareited salventVisstIggCNg éver 30 ciibies bi mmnmq € éﬁ@ﬁw’oﬁip%dnd the
aqueous), then drledH%sodlun1sujf§éﬁé and concentrated to a brown foam

Puri fi cat 88 coppeendichi 2ees 84 odt (4Q) Mtz DMB0:de Or 2PelshO8: RerDEt OAC

gave the t Q n sqQl | 24, %« .1H NVR (400
MHz, DMVBO d'%gglff 1’%%#2?8}1%%} ?g%io g@%’f@ﬁ%@%’(%@ r]r\?I§ @Sﬂ%- 30 (1H,
m, 2.89 @2@4(1@%)634?@4@@% brs), 6.87 (1H, t), 7.38 (1H, d), 7.45 (1H,
d), 7.61-7.65 (2H 8(1H , 8.19 (1H, s), 10.30 (1H s); M (ES+)
nm e=578. Exan1|pe17 0~0 0 NO2 NH dc,
3-(3-Ch|orobenzoy|anino)-5-nitroindaﬁole-#- arboxylic acid tert-butyl
ester: 3-Am no-5-nitroindazol e-|-ca E% acid tert-butyl ester (600 ng,

2 mmol ) 1691 ssW/Bshel grefshirad GMéd CinfiRubddoMormiRdey Iﬁétth’Q@Bstafmzﬂl}S ol ut ion
was cooled on an ice bath and 3-chl orobenzoyl chloride (0O L

added. Af sianilas téhose describedrindéxameplomb 3, di 4nd odThd Qhﬂr@t@a@t,lélv\,é@th?é@rtmaeh 1M

hydrochlor I neskum

cuifate anarRBHdi RPN bR RN e Al G o a

03/064397%@@@“95&&102096 chromat ography (silica, 7:3 petrol-EtOAc)

afforded the title co ound as a solid (300 , 3999 ; AH NVR (400 MHz,

CDClB) 1. 10163 tg igjqummanzed goTabie below wheygin BINMRyylatagras7 ( 1H,
, 8.32 él}(’sé‘m ﬁ)at ig() ﬂ/ﬁ{é\%gﬁeug%ﬁec? D%ZS(()llﬂlleggro%ﬂerw?se%gdl&gtgh aﬁh ’WMOIQIEﬁ-S)

r’de 417.

NC NI Nd 11 2ZNHHN O~ O
3

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 (obs) Ri(min) 'H NMR

2.02H, 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, s), 2.9-3.4(4H, m),
5.1(14, 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 s),
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) TFA salt

62 3725 6.1
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(5-Nitro- 11l

-i ndazol

- 3-yl)-phenyl am ne:

2-Fl u

oro-5-nitro-Nphenyl b

enzam de

(100ny, 0.38 nmol) was suspended in EtOH (10 nL) and the m xture heated to

50C. To wbesnesatting sol uti on was added hydrazi ne nonohydratse3/®od ni,
1.9 mol ). The mxture was heated at reflux for 30 m nutes, at which tine
LC- M5 showed conpl ete conversion to the aryl hydrazine (ES+ mle= 273). The
m xt ure was| alCoayaindoNG 00! NIQ1 (6H39M|t R@EhRAL|Ur e, congpNiviRt ed and [t he
residue par{Ttioned between EtCAC ang sat Ur at|efh @iy R-3ATE, T 0.0 P
solution. The |ayers werejseparated and the ortga)nw(mh@spﬁ(msn)drl ed over
sodi um sul f at e and3concentr at esl2t 0 a |yel .ow floamy, Theokegrguei0ws di ssol ved
in phosphofous oxychloride (5 nL) and.the mxtoger, heptize1at(1@®C)f or 30
mnutes, then allowed to|cool to roomtenperdthisrselt and stirred overjni ght.
The reactiop m xture was |concentrated and th@&%ﬁ#ﬂw&%ﬁﬁ(ﬂﬂlsmﬁéd bet ween
Et OAc and saturated sodi um bicarbonate. The %Ehlbts)ggfa%@l%sl)drl ed over
sodi um sul f ate and®*concentrat et o af{f or@> the ﬁg@u red
solid (80 nmy, 83%: 1H NVR (400 MHz, |DVSO) 6. 11?4’1‘8) t“} -1371(§ib(§H t),
7.51 (1H, df—FF4—2H—t}— 817 {tH| de)—9-2 424 s),
12.74 (1H |s): NS (ES+) M e=255. Exanple 19 7 %\17 s
N- ( 3- Cyano- phenyl )g52- f | uof 0- 5- gyt r o- tfhi opgnza 80)7? pr
N- (3- Cyano- | phenyl ) -2-fl uoro-5-ni tro-{benzam deg, 9191 ngQ,rggl%m@ﬂ ), n
tol uene (100nlL) was added| Lawson's neagent (712 4192(1@“;} QTF)sp;a d |t he
solution refluxed for 16 hours. The reaction 331@33/\&@3/4@16{}8&752(11{
PCT/ US03/ 02096 m xture was concentrated i n VvagusGand), paeH hedshy, fil ash
chromat ography, el&@ting with 4$0% et hyl &ttet an)eﬂl(mtm)d@lfms}wber tlo afford
the title cpnpound as a yellow solid|(8.56g; » br ), HORNR, 9488WVHz,| CDC13)
8H 7.60-7.7564{(2H—n)—7.80 (1H ) 8 15 (1H 1@1\2( g SUFFAgsalk) (1H 1y,
8.50-(1H, s), 8.50-8.55 (IH, in), 12/45 (1H, t?‘r 3%%)764}][@7@({21 3) mne=
300. 22. Exapple 2 H NO2| QNH,NC ’
3-(5-Nitro-| Hi ndgsgol -3-yl am :l’b ~benzoni $%i 1 d: 9;’[31%? ’%ﬁﬂjﬁ)
N- (3- Cyano- phenyl) - 2-fl upro-5-nitro-thi obenzanghgg l(r ) alt mal) in
n-but anol (BOONL) Was added hydrazime hydrat|e oo 5.96 and the
solution refluxed for 3 hpurs. The neaction rgo@}pf,ﬁgwagsl(gp@gesmmpt ed in
vacuo and tfituratgd wth|hot &%hanol to%fcrwlgt%mtmm@smaﬂmund as a
red solid (#.93g; 62% . 1H NVR(400MHz, O-| dB(1EB ), B. 1B, fu, I8l4-8.6)H,
7.45-7.60 (RH, m, 7.90 (LH d), 8.20 (1H, d)|,br8.RB99(UM Dbrg)1299. 20 (|1H, s),
9.85 (1H, s 13.1(1H, br s) TFA salt
Example 7
H

HHN_O
Ly

Cl

o’%o*ﬁ

({[(3-Chloro-phenyl)-(1H-indazol-5-ylcarbamoyl)-methyl]-carbamoyl}-methyl)-

carbamic acid fert-butyl ester: To a solution of 2-amino-2-(3-chloro-phenyl)-N-(1H-

indazol-5-yl)-acetamide (0.17 mmol) and zert-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 concentrated 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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Mass Spectrum (ES-) mle= 278.28. Exanple 21 HI~ N2

3-Chl oro-5-nitroindazole: 5-Ntroindazole (5g, 30.7 mvol) was suspended in
gl acial Wwo®Bl0¢830 nl) and the m xture heated to 50C. N Ciricorusssieopai m de
(4.99, 36.8 rnol) was added and the m xture heated at relux (solution
forns) for Ihour. The reaction mxture was concentrated and partitioned

bet ween EtsGhharnfiltbretned cdit@entrated ande rohirse pwesuryaThe ebsitut Rvas pltifiad 64
sodi um bi calr bonate, dried over sodium sulfate and concentrated to a yell ow

solid. Recilrassl ehromafogranty shitmecHtipEvAeberanpe(§0r20) &0 give iiifaicampaungal e
yel I ow sol; gg %25'1%9’ 43%; 1H NMVR (400 MHz, DVMSO 8 7.73 (1H, d), 8.21
(1H, dd), g 13.97 (1H, brs); VB (ES-) me=196. -81 WD 03/064397
PCT/ US03/ 02096 Exanpl e 22 H NPaNO2 Br 3- Brom-5-nitroindazol e:

5-Ni troi ndazole (10 g, 61.3 mml) was dissolved in acetic acid (170 nli)
and the nmixture heated to 80C. Broni &gamplel8 i 60.7 mol) was added
slowy and the m xture heated to geflux. After 2 hours, the reaction

m xture was allowed to cool torbru erger re, and the resulting

precipitate filtered off. Additi r adu was isol ated by concentrating
the filtrate, partitioning the resi due”o nChl or of orm and sat ur at ed
sodi um bi carbonat e sol uti on, separating dry| ng the organi c phase over

sodi um sul fate. Concentration gave a solid j,ch was conbined with the
original precipitate to give the title conmpound as a yellow solid (1 1.4g,
77%. 1HNWR 8 7.74 (1H, d), 8.21 (1HF®d), 8.40 (1H, d), 14 06 (1H, brs);

2 sol ut| ort-Gr ABuy P A PR 2 At gy DY (LA RaRaoh sy agge %&ﬁ% was

added pot a%sd somtiyrcsips j(Rhlok8-pRehyl R A% - hdapsil5- ylfcﬁllﬂaﬁiéﬁg rﬁythw%%%mo .19,

1226rrrm| ortion wse over 5 mnutes. The resulting ure was stlrred
room ft ) a@r@ra@ucf apid fear-hagyk e§tea 10-0P ol @udlehlomm@harm(QMMm 0°C

rret abi sul f et.h etate The
Corpned. o1 aabdPliloloac B SE ] 8HG5nl MeieSiyibh mAREE Wk stited 2] Mo o
and conceﬁmbawﬁon mmxa@cum@ @o@%ﬁt@dtéd inh@whb td ﬁfor@@ﬁﬁ@@ﬂ@kﬁtt@%ﬂ@ cBapBufd ange
solid (17.5 g) . NVR (400M. DVBO d63 77

(9 mg, 24%) R (400 MHZ DMSO-d6) 6 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%).

Example 9
[00164] We have prepared other compounds of formula I by methods substantially

similar to those described in Examples 7 and 8. The characterization data for these
compounds is summarized in Table 4 below and includes HPLC, LC/MS (observed) and
'"H NMR data.

[00165] 'H NMR data is summarized 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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d), 8.26 (1H, d), 8.34 (1H, s), 14.15 (1H, s). M5 (ESt) me = 290. Exanple
24 0--fOXN I NO2 -Si 5-Nitro-3-(trinethylsilylethynyl)-indazole-1

car boxyl iwoagioct3pent - butyl ester: -82 WO 03/064397 PCT/ UBQ3/UZRDEH96
3-Bronp-5-nitro-indazol e-l-carboxylic acid tert-butyl ester (2g, 5.8 mmol)
was dissolved in dry DW (30 nL) under nitrogen and triethylamne (1.6 ni,
1.6 mol ) Tedded. Clopgerizationddade fdr Zdleemd Cordgouid® by Fodnhilaet hyl si | yl acet yl ene
(2.5 ., 17.A-rne—pattadiumbis- triphenyl phosphi ne dichloride (84 ng,
0.12 mol ) a QOHWEHPdﬁﬁ} 6 M1 (abs) ¢ i[ot Ryntiml né  wer HINNBY and tlhe
m xture heatied at 50C overnlght. The rleacti on m 2BUMEHMS 28(2HomEd | t O COO
to room tenperature_and concentrated. |The resi dué.7dlss)t78Ker6m)i n |Et OAc and
filtered thrjough a’plug of| Cel’ftétt). [The 7221 t r aBE-SRE3L MaSRODW t I
sat ur at ed a%npniunl chlorilde sol ution |and dried|82F%43HiWniZkl f atle t hen
concent r at ed—to—a btack—foam—Purt+i+ecat+en—by 3*3W”%fﬁﬁrﬂphv (stlica, 1:1
petrol - Et QAc) gave the title conpound as a bI ack solid (940 ng, 45%; M
(ES+) me=360. Exanple 25 O~ ~O NWsdaphplel

3-io0do- I - (2-net hoxyet hoxynet hyl ) - 5-ni fI‘OI-JFFI ndazol e: To a sol ution of
3-i0do-5- nitro-1Hindazole (10.0g, 34. ) in THE (50 mM) was added
sodium bis(trimethylsilyl)amde (Y -A48.4 mmol, 48.4 m) and the

solution stirred at roomtenperatureyfjor 20 m nutes. 2-nethoxyethoxynet hyl
chloride (4.9g, 39.1 mmol, 4.5 m) was added and the solution stirred at
roomtenperature for 15 hours. The r:ﬁgtlh&h was quenched wi th anmmoni um
chloride (30 m, saturated aqueous) racted into ethyl acetate (3 x
50 m). Tleg_ gbl ned argani c_extracts were dried (Na2SO4) and concentrated
i n vacuo. Ff&T-Patycarkpnyianineeethelamine - Grwethoxyfphenyl) cxsktiencid methyl

chr omat ogegRAYTS Whbs e ﬂ%}ﬁﬁ% C nes % %e t| nmpound
as an orange so? F(g % g{;@ lln_e[ié—\g) %Oﬁ%@ 8@&?&’%5’ §]59t C§ﬁ50 -
3 52 (21 1waa)addﬂ]6$>romo§1c6i(ﬂuﬁﬂbl,(l% mrbol8 bnd B, regokion Mmikfhrd Wk 1r€b)d1at§t1 & (1H
8.53 Jﬁeh )I‘ QES-II-%l me = 378. -83 WO 03/064397 PCT/ US03/ 02096
EX arrpl e 2 he reaction mixture was then concentrated in vacuo to afford the intermediate
bromo-(3-methoxy-phenyl)-acetic acid methyl ester. To 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-ethyl)-carbamic acid tert-butyl ester (20.6 mmol) in THF
(20 mL) followed by K,COs (39.2 mmol, 2 equivalents). The reaction mixture was
stirred for 2 hours at room temperature. The reaction mixture was partitioned between
water (50 mL) and EtOAc (2 x 50mL), 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 eluent EtOAc:petrol (1:1) to give the title compound as

an oil in 53% yield.

Example 11

0
HO o

HNl
NH
>l\o’l*\o
(2-tert-Butoxycarbonylamino-ethylamino)-(3-methoxy-phenyl)-acetic acid: To a
solution of (2-tert-butoxycarbonylamino-ethylamino)-(3-methoxy-phenyl)-acetic acid
methy] ester (10.4 mmol) in THF:H,O (3:1, 40 mL) was added LiOH (10.9 mmol) and
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P NO 3-iodo-1-(2-methoxyet hoxynet hyl ) -5-ni tro-3-phenyl -1 Hindazole: To a

m xture of 3- iodo-1-(2-nethoxyethoxynethyl)-5-nitro-1Hindazole (0.50g,

1. 32 mmolwp ophetsy! boronic acid (0.22 g, 1.80 mmol), pot @sFruses/oosphat e
(1.26 g, 5.94 mmol) and 1,1 -

Bi s(di phenyl phosphi no) f errocenedi chl oropal | adi un{I1), conplex wth

di chl or ongidan@ion(iRixka8 wa sdBedTR[3)holesaraddadedparatid e O QIdMaAAR (8. 0 M)
and then heated at 85 C for 18 hours. Ammoni um chl oride solution (30 m,
sat ur at ed g gewesiraigd sn addedhemdiluted withd0dni meeraispy with 2 &1 sqlxltlxon3o m).

The conbi ned ,organi.c extr act s ried...(Na2SO4 ncentrat e in
vacuo. Théngg‘s%fgﬂ@%”&%gmﬁﬁ’i AeVER CBge&F%E}ﬁﬁ!:tga[t{?Hio a%fﬂfdgﬁ%f @8 ¥ %%R%}u%n silica
gel (3% Magh yiBldbCM) to afford the title conmpound as a yellow solid
(0.35g, 81% . 1H NWR (400MHz, CDC13) 8 3.37 (3H, s), 3.51- 3.53 (2H, m,
3.73 - 3.75 (2H, m, 5.93 (1H, s), 7.50 - 7.54 (1H, m, 7.57 - 7.61 (2H,

m, 7.73 (1H, d), 7.98 (2H, dd), 8 dd), 9.00 (1H, s). Exanple 27
HC NI NO2 7-Chloro-5-nitro-1H-i Hg yuTo a sol ution of

2-chl oro-6-net hyl -4-nitroaniline 49g, 4 mole) in acetic acid
(150nL) was added sodium nitri t\%{i@\ ,mml e) pre-dissolved in
water (5inL). The resulting bro ur s Cirred overni ght at room
tenperature, then at 60C for a further Eurs The bul k of the solvent was
renoved by evaporation in-vacuo and the resnHLing bl ack residue

re-di ssolved in EtOAc (100nL) and washed in brine (2x70r.). The organic
| ayer was dried (MgS™4), filtered and-ddcentrated to give a m xture of

©hrougn-t G ermis PRSI - (AR 2 Ay BoE  Bufhul)-Sidethis 43 1
s), 8. 85(1b17)s5-AmthodHatble wak csﬁplé@“ﬁﬁz)tert%amwﬁb&@lmOBs@@lanmﬁA 30

03/ 064397 PCT/ US03/ 02096  Exanple 28 I~ H2N N
3- Met hy| - methaxyahisnpheastic sid peearding tqethmm@ttm%d%ﬁnbed in Example 1. The BOC

2- br onp- 6- a6 oNig aci d
Caarmg o, BRSedts o) bRoBEh kiedrk e B2l hen JRER BRSO A
DVE( 2. 4L hfforndcahpuund 1110071 B NIIRHABR MK, . EWISD-d6)ets 3;3112@8:134;1(4}53, ), 3180 owave
t ube and degassed for 5 m nutes. The tube was then cap and irradi at ed

with mcr a&bé’r i@éﬁ/l‘ﬂ)wbé\ﬂér()mt bis), 2005 1€ 9 - 28 (2H 30), @401@3@ BhUdE2 reaction

m’i)litc%eso ut| n ﬁ%ggﬁg‘rﬁg) e or’ Pz?@yg@mﬁél r é%@?@%%h%?s)a %;géegnd

concent r a{ Hd big); MSOWES-+H):o0mak3a0d a crude solid, this was then purified
further by flash chromatography (100% di chl oronmethane) to yield the
desired pure (91ng) as a bright

o
e

f\

Example 13
H

N
5-Nitro-1H-indazole-3-ylamine: Hydrazine monohydrate (17.5 mL, 362 mmol) was
added to a hot (50°C) solution of 2-fluoro-5-nitrobenzonitrile (30g, 181 mmol) in EtOH
(500 mL). The mixture was heated at reflux for 4 hours then allowed to cool to room
temperature, whereupon the product 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 further purification.
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yel l ow solid..1H NVR (400MHz, CDC13) 8 2.25(3H, s), 4.42(2H, br s),

7.39(3H, m, 7.50(2H, m, 7.97(1H, s), 8.12(1H, s). M5 (ES+): nfe=229,
(ES-): mweadbes3xanple 29 |1~ H .IN NO2 5-Nitro-7-phenpCTiudos/omdorol e: To
a solution of 3-Methyl-5-nitro-bi phenyl-2-ylamne (91ng, 0.39mMmvle) in
pre-heated glacial acetic acid (4nL) was added 0.44M sodium nitrite
solution (InL), in a dropw se fashi oExamhple esul ting m xture was stirred
overnight at roomtenperature. The crude product was concentrated in-vacuo
and the residue re- dissolved in Et Ofcg(20nL) and washed with saturated

NaHCO3 (2x20rL) and brine (Ix20rrL)7( T ganic |l ayer was separated, dried
(MyS04), filtered and concentrated inN 0 to yield the desired product
(67ngy) as a yell ow powder. 1H NWR (49@ , h&3013) 5 7.50(1H, m, 7.58(2H,

m, 7.69(2H, m, 8.33(2H, m, 8.75(1H s), 10.55(br s). M (ES+): m e=240,
(ES-): m 3=Adgno-Baitkindsolel-earb Tt dEd¥eaANagl estoraMpmethytninoridild NO F
ropionic acid nethyl ester:

2 Lo g2 Syl oL oI oy anontopl anL Ak S IEL VL S2C Bl i v
sol ution afhmofli iePORIPRIL AL ((39.44%, k1 nﬂrﬁol?aﬁﬁ@ieih)?ﬂd}mﬂé@é&i g@e gﬂlgtg?{n? aC

nitrogen at 0C. Aftefr 15 mnutes the reaction mXture was co

and a sol UEHBAL b) atFooml temperaiude unkdrnitorgeph éifier sitreinig foa?0 thinme¢sh e resdtion
(2.15 g, 9.8 mnol) in THE (1 S added. . After m nut es,

i odoacet onPFF &3 SP@CHE;eﬁéﬂiMff&a&%P%der%W%ﬂ P srzated on

m xture. HaEnéEamidHdE sSiuHoR. WS 18)ekONBE sbparied Ahd the Yep AR pRIERALHLA
chloride solution added (10 nmL, saturated ‘aqueous). The regctl on m xture

was concertiftapiaee, drigd (VMEEOn)e sndicencpairated toomeetaigst solidn REcizllaatobfiome. The

aqueous p racted with . Ef OAc d t h i ned; i e
sa0e20° PO R IR Bt EL V0P LS CSTRETITARGRIED S 1o
crude prodMSONSSONGH, k), 64 SEZHCE BsY, 8 C IR WL @phN), (8596 (1GR.5); MS (ES-) ,
25%t OAc-petrol to EtOAc) to afford the title conpound as a pal e yel'l ow oil
(1.51g, 396527AH NVR (400 MHz, DVMSO) 8 3.06 (11-1, dd), 3.19 (1H, dd),
3.67 (3H, s), 4.64 (1H, dd), 7.29 (1H t), 7.70 (1H m. Exanple 31 N O
a 9 :-~F
Example 15
O: O
T
N
L
3,5-Diamino-indazole-1-carboxylic acid zert-butyl ester: 3-Amino-5-nitroindazole-1-
carboxylic acid fert-butyl ester (3g, 10.8 mmol) was dissolved in MeOH (50 mL) and the
solution degassed (3x alternating vacuum/nitrogen purges). Palladium on charcoal 10%
w/w (300 mg) was added and the nitrogen atmosphere replace by hydrogen. After 3
hours, the mixture was filtered through a pad of Celite® and the filtrate concentrated to
afford the title compound as a highly viscous oil (2.17g, 81%). '"H NMR (400 MHz,
DMSO0)1.55 (94, s), 5.07 (2H, brs), 6.04 (2H, brs), 6.79-6.82 (2H, m), 7.62 (1H, brs). MS
(ES+) m/e=249.
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NH2. H CI 4- Ami no- 2- (3-chl oro-2, 6-di fl uorophenyl)-butyric acid nethyl ester
hydrochl oride: To a solution of

2- (3- Chl owo-02/0643e1 f | uor ophenyl ) - 3- cyanopr opi oni ¢ aci d mnet rgir/uses/ea096 ( 784ny,
3.0 mmol ) and concentrated hydrochloric acid (0.63 nL, 7.55 mmol) in MeOH
(5 nL) was added pl atinum dioxide (69 ng, 0.3 mmol ) under nitrogen. The
reaction mxture was degassed (5x vEgdmbleggcles) and the nitrogen

at nosphere replaced with hydrogen (5x vacuum cycles). The m xture was
stirred for 3.5 hours, then filt through a pad of Celite(r), washing
with MeOH The filtrate was congenin NS in the next step without
further purification. -86 WO 03/ 064 P.I/ 1/02096 Exanple 32 0 ~F ~ HO
C HNIfTOr O N
4-tert-ButyIcarbonyIanino-2-(3-cﬁﬁoro-2,6-o quorophenyI)-butyrrc aci d:
4- Am no- 2- (3-chl oro- 2, 6-di fl uorophenyl) - but agfrd met hyl ester
hydrochl oride (685 ng, 2.28 mmol) was di ssol@ge n 8M hydrochloric aci d

sol ution he m xture cat e fl ux rni The, m xture
was al | oméafgmfb—)édﬁ-tfrat%@m%m#% ?it,ﬁdrcﬁewe'érnﬁ)ar'é rylamEneksi due
vas di ssoliy@gold1RasiRxylit %@ldjt‘;rtﬁﬁﬂ?w&&" CRY PROA S olukionSDf 3]51d14m111'113m| ) in
water (15 nl) and THE added (15 The m xture was cooléd to OC and di -

t ert - but y linagaleblocrabex l48idwgr-it@esten@l 1 g8 35 addely). PyBreP (agt 896 numzbur e

| | owed t t d. f th
Concent » afad+ RIS REPRIRTIR TR e ororten i B Aokt A SEUReD W £
ether, theRHdenmeHHes pﬁ)orlhﬁmaﬁgddéufdr@qmb}ﬁyr%afch%( (34950 R, 2¥sHnol) BReCC.

aci di fi ed aqueous phase was” extracted wt and the conbined
extracts dibeeesultinggnissirgivasaillbeeeéjo wann tmwoém:mwdlre Phier 4 kairs thenweas

purified o} to afford he title

conpound g??(caeﬁp S‘%Haa{@%%% é%‘gs&mlf%nésdtbeégﬁﬁ m ‘Eidéirrpl e 33 O
Cl  OC (sutfPafd 2aqudods) DTBbbefarhtnyd yap ta@warchnqwasﬁsd dltﬁ—sb@rﬁfn butyl ester
1-nethyl ester: Potassiumtert-butoxide (767 6.85 nmmol) was added to a

sol ution SfcaRauAip| (saturated, agesre)p e yiriad étodivan pulkie) a5d crrmn}rared tcrpr@rqrmo rr1_)

Sbol ot o oul PhEEfion Byl ﬁcﬂh@t&é?%rr?%ﬁcﬁw R P LBHERIAL LR
ni nut ez . Theetitteeantipomnd ak xilighebroas salit m\ed% tSrst%)géﬂ‘. NMRanﬂt)O W%Mﬁ()b é. 36nd
t [ n n

Bt Or- and (G 6 PHrson E o BB i LA R: i bsS cib ot ol b,
extract ed 6V87t(:TH Bt @%g r(]?ﬂdd)t hesqerbiy)e 6197 GANILE $n )R] 8. DS tr}?,s)dr i ed

(magnesi um sul f at'e
10.30 (1H, s) MS (ES+) m/e=578.

Example 17
<%
N,
Q NH NO2
Cl

3-(3-Chlorobenzoylamino)-5-nitroindazole-1-carboxylic acid zert-butyl ester:
3-Amino-5-nitroindazole-1-carboxylic acid tert-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 EtOAc, washed with 1M hydrochloric acid solution (x3) and brine then dried

over magnesium sulfate and concentrated to a solid. Purification by column
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-87 WD 03/064397 PCT/ US03/ 02096 concentrated to a yellow oil. Purification
by columm chromatography (silica, 5% ether- petrol) gave the title conpound
as a pal ewgaeBloewsdni | (15.5g, 65% . Exanple 34 O ClI ~O CPCHNNG/02095
4-tert-Butoxycarbonyl am no- 2- (3, 4-di chl orophenyl ) -butyric acid nethyl

ester: 2-(2,4-Dichlorophenyl)-pentanedioic acid 5-tert-butyl ester

1-met hyl  est@natOddghy (bﬁlcamlpetmﬁEtchs)safdr@éﬂ ﬂhe title Icumgsux(dlﬁs(h m;]g @00 0C
an

{71 ot hyl arifing s B AMEABOMNEN, Clel) haf el FhEIH i, 10k & Hallh eRIEL var m
Mt ur e el CORCARCR A e @ﬁf&ﬁk‘ﬁ‘é“%@sr AhPASER B 27 Rl MEsAT oo o

phase wasnmaslied with wWwcitric acid solution and brine then dried over
magnesi um sul fate. Concentration at 30C gave the acyl azide as a yellow
oil which was imedi ately dissolved in tert-butanol (130 nL) at room
tenperature. Tin tetrachloride (0.31g 12188 mol) was added and the

m xture heated at 80C for 45 mnutes which tinme nitrogen gas was
sat urated sodi um bicarbonate

evol ved. Upon cooling to room tenperatiire
solution (30 nL) was added and the reggt m xture concentrated. The

resi due was extracted Et OAc (x3) and th o ned extracts washed with
brine, dried over magnesi um sulfa 2 concentrated to a yellow oil.
Purification by colum chronatograf y (silica, 20% Et CAc-petrol) gave the
E'St ! g E?%—%ﬁa@%& r-}lgf)ﬁeﬁ)&lgmﬁlg 2~ %ﬁiorg %@ﬂro—')@p}genyl %)enzarmg’ 60. Exanpl e
4- t er t - But(000teg B8 was éhsg&ldéd(ﬂm Et’(bHr(D(Dhﬂméhd tHeUhikitine hestedio I®Ca _
solution of 4- tert-butoxycar onyI am no- 2- (3, 4-di chl orophenyl )-butyric acid

met hyl  esti@rthe 1esuliine sglntiopyyyasyadgd h?@?(l%mﬁmhmmtéﬁo t 209 mmed)- abred
l'ithiumh I / 096 OC
The react ?flgr%&?# %a%éeatgigt%ﬂﬁﬁ g I)una/gersn%qt%\é)h\{&otg% ?;enper ellfur etég%gﬁq irred
over ni ght coilveesior & theanylydtazine (B8 m/enQa8). rHicadixand wadallbesd dueodlitd ut ed
with water. After extraction with EtOAc, the aqueous phase was acidified

to pH 5 by°YRLCHRRIFUTS FoRtentraie 2a¢ dhsiresiAlapastifionsd Retwuean F IO G Andsaturatag
aqueous phasgokds BIdIRGHRFW e Ifég%cwer@ @Qpa'.‘fe{'f@d fd {h@%}%an bigde %F Hngr o

magnesi um sul fate. Concentration gave the title conpoun a pale
foam (1 1.03agsodogegulfaeandFonceditatedto a BIBE) fogml . B r¢Gée whs diksolvedling 1

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), 7.74 (2H, 1), 8.17 (1H, dd), 9.24 (1H, s), 9.42 (1H, s), 12.74
(1H, s); MS (ES+) m/e=255.

Example 19
c@ S F
N N‘K©

H
NO5

N-(3-Cyano-phenyl)-2-fluoroe-5-nitro-thiobenzamide: To a solution of N-(3-Cyano-
phenyl)-2-fluoro-5-nitro-benzamide (10.0g; 0.035 mol) in toluene (100mL) was added

Lawson’s reagent (7.84g; 0.019 mol) and the solution refluxed for 16 hours. The reaction
-80-



(1H, m, 2.03-2.10 (1H, m, 2.81 (2H, m, 3.61 (1H t), 6.86 (1H nm, 7.28
(1H, dd), 7.54 (1H, dd), 7.59 (1H, d), 12.60 (1H, brs); M5 (ES-) m e=346.
Exanpl e 30 08/0&d397 CI (3, 4- Di chl or o- phenyl ) - succi ni ¢ aci d PETuESN3/02006 V|

ester 1-nethyl ester : 2.5M"Butyllithiumin hexanes (37.5 m, 0.094 nol)
was added, in a dropw se fashion, to a solution of diisopropylamne (14.45

m, 0. 103 niRiuke as ticeained of Hcab abSBerifidd byflahlehronhhe §§0‘agh}d,teihﬁﬁlg\/*ﬁi$h stirred

at 0C for 20 m nutes. The m xture was then cooled to - and a sol ution

of (3, 4- di30f hplasksaod petptam etherciodtived Wpltitlesompoppdasa yelovos@dsu(Smsig) i n

t et rahydr gf yr.a r i Ia a7n§q1 The . t \on

m xture ﬁ%%)sﬁ%gqoﬁgﬂgﬁﬁmﬁgéﬁ@er h&% I?)Iﬁbls% rﬁl)-’ but yl
br ompacet &t4-§.46 (A2, M),.8.50 A% ) Bo0L8 881 RdHE d 2143 (@HUbOPNaSESfRERINAMS-)The
cooling bath was renoved and the reaction mxture was allowed to warm up
to room t enpePBPdRe. The reaction mixture was quenched with a saturated
solution of NH4CL1(100 m ). THE was partially renoved in vacuo and the

m xture was extracted with EtOAc (3 x 200 m). The conbi ned organic
extrats were washed with brine, driegk{ni&@¥) and concentrated in vacuo.
The crude mxture was purified by silica gel columm chromatography using
as eluent petrol : ether (9:1) to givgthe title conmpound in 92%yvyield. ).
1H NWVR (400 MHz, DVMSO-d6) 8 1.34 (9HN, 2.65 (1H, dd), 2.98 (1H, dd),
3.60 (3H, s), 4.08 (1H, m, 7.31 ( I8 7.62 (2H, m); M5 (ES+) :
me = 333.2 (5%; M5 (ES-) : me ﬁ"'ﬂ (100%, 333.2 (65%, 335.2 (10%.
-89 WO 03/064397 PCT/ US03/ 02096 nple 37 01 0C OO

2- (3, 4-Dichl oro-phenyl)-succinic NEid 1-met hyl ester : Trifluoroacetic acid
(100 M) was added to a m xture of 2-(3,4-dichloro-phenyl)-succinic acid

4-t er t - buRy(5-KitkQ1LHLndaRSIB1a85ih6)-bérmdnfifilet, TO aQftioR lof NadCpineiHehglyEt hane

(100 mM). The reaction mxture was stirred at roomtengerature for hour s

t hen concénflraeddnie-thigbgrzanyde (&iag 0-028imalhing:-hrisn®ldgP0mhdwes ¢ddedo f or
several h f.or i S i t [ Lficati i the next
Step. ). DRRRE SR TP ERa s P b b A KEY AR g "5 7ES
(3H, s), 4eddBof hikktund wascaeditdicd M) vacio it iFiterhted24ih hdt, ethdnol oSfford the e =
277.1 (1009, 279.1 (65%, 281.0 (10‘(?;1MSI\SIES-8 . me = 275.§. ,5500/? 277. 1
(309, 2fidecoppoynd psaiegiselidét 93870 'H NMR (400MHz, DMSO-d6) & 7.30 (1H,

d), 7.45-7.60 (2H, m), 7.90 (1H, d), 8.20 (1H, d), 8.25 (1H, s), 9.20 (1H, s), 9.85 (1H, s).

Mass Spectrum (ES-) m/e= 278.28.

S

Example 21

Cl
3-Chloro-5-nitroindazole: 5-Nitroindazole (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.
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0C HNOA Ok

3-tert-Butoxycarbonyl am no- 2- (3, 4-di chl or o- phenyl ) - propi oni ¢ acid net hyl
ester : TWOooesbuti on of 2-(3,4-dichloro-phenyl)-succi ni @eCaaisds/@2opet hyl
ester (0.071 nol) in toluene (200 m) at OC were successively added

di phenyl phosphoryl azide (16.82 nml, 0.078 nol) and triethylamne (14.83
m, 0.106 nol). The m xture was stirEggnale 2200m tenperature for 3 hours.
The reaction mxture was diluted with 1°7ocitric acid (100 mM) and extracted
with EtOQAc (3 x 150 m). The conbi nedyorgani c extracts were washed with
brine, dried (MgSO4) and concentratré\d vacuo. The resulting oil was

di ssolved in tert-butanol (200 ). /Tit(INP2chloride (0.5 m, 0.004 nol)
was added and the nixture was heate®'to 80C for 1 hour (N2 evol ving). The

reaction r3-Brome-3xaiireiadhasle:dSWitrbRdh AN 10651168 A o) waSRGREGn Wedde a
saturated sol ution of NaHCO3. Tert-Butanol was renoved in vacuo and the

mi xt ur e weRS1hd/Park)eandibe mirurpheatedyo $81C. pBoming &3.¢ onlbi 60edmoofamiscadsed r act s

were was i j i concentrated in,vacuo.. The, crude
o ur o weS il B ffureicnell 6 KRRTARAS ARG AL B RS R° W o
petrol : HEbGAcl tboomI¢mperatuge, uad thearetultinepreoimnae Titetdd’of85 ANitioRal 71RJav6: el d.

. 1H NMR (400 DVBO- d6). b 1.31 -90 W0 03/ 064397 PCT/ USO3/ 02096  (9H,
s), 3.25- 3V20sQlaiad byyconeenirpling the filtrpie, paytitignina thegppideg betwegpchlanaform ands, 95

(1H t), k& : ¢ . ' S+), = 348.2
(7% : M5 (B e‘:ﬁ édr#%ﬁ):b lcaﬁl%";i.%ﬁé %‘}{tbtbo% §ep§ga§8§ gﬁ&@??‘g Hg%réﬁ%ﬁ%s? g%%arrpl e 39
0 C  HO Godiudhsulfate. Concentration gave a solid which was combined with the original
3-tert-But oxycarbonyl am no- 2- (3, 4-di chl or o- phenyl ) - propignic_ acid : To

3 tert BOTCHOEUS Bomyr e s covaneund an ¢ ol SORLAAE 57 G BHNMEGS T ot hy|
ester (17. . l) a0 I f T 0. of each) was
added it é%ﬁmgkéﬁo@ﬁggm(?f@g}%&}&ﬁmgiﬁb%?WEsg%%T%rgﬂm xture was
stirred at roomtenperature for 6 hours. THE was renoved in vacuo and the
pH was adjusted to pH 4 with 2M hydréchl oric acid. The aqueous phase was

extracted with EtOAc (3x 100 m). T #Aed organi c phases were dried
(MgSH4) and concentrated in vacuo. Tige title conpound was obtained as a
foamin 89%yvyield (14.67 g). 1H NWR MHz, DMSO-d6) 8 1.30 (9H, s),
3.22-3.35 (1H, m, 3.35-3.50 (1H, N (1H, t), 6.84 (1H, t), 7.24

(1H, m: 7.48 (1H, s), 7.58 (1H d)| 12.85%1H s): MS (ES) : nfe = 334.2
336. 1 (10%%§ Exanpl e 40

(8% ; M5 (ESy) = e = 332.2 ( 0% . 334.1.(65%, )
[00166] vé 'Wg%?és'fb'rt’é’ﬁﬁﬁé'& Btdley Tesmsbition §%3_Tmtfr%‘r1 rindazolg 100, fpédsmmol) in
subst ant i @by (130 Al whs dich POBSsiHRIHIREE (1D 9BX3PY Gindl) FdHoNLE R 318?1 he
characterization data for these conpounds is sumarized in Tabr e el ow
and i ncl uddk1&H22,6 maolpqrops siseaypr andnutes. 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 (3 x 50 ml). The combined organic extracts were washed

with brine (50 ml), dried (Na;SOy) and concentrated in vacuo to afford the title

compounds as a pale orange solid (17.5 g). 'H NMR (400MHz, DMSO-d6) 6 7.77 (1H,

d), 8.26 (1H, d), 8.34 (1H, s), 14.15 (1H, s). MS (ES+) m/e = 290.

Example 24

NO,

5-Nitro-3-(trimethylsilylethynyl)-indazole-1 carboxylic acid fert-butyl ester:
-82.



1H NMR data. [00167] 1H NVR data is summari zed in Table 5 bel ow wherein 1H
NVR data was obtained at 400 MHz in deuterated DVBO, unl ess otherw se

i ndi cat edwoOanaessas found to be consistent with structurePCCarspywogs nunber s
correspond to the conmpound nunbers |isted in Table 1. -91 WO 03/064397
PCT/ US03/ 02096 Table 5. Characterization Data for Sel ected Conpounds of

For mul a I3®6ﬁ@®ﬂltmnw&ﬂeﬂ@bs:)nb8k§m ﬁt)ld A eéZerQZg 3¢ AttholMvas disSdldédl br
s), 7.45-7.50(111, m, 7.55-7.65 n? 5(1H, d), 69 376 6.56

7.80( 111, insgry DMEE36 Hd@(t@ldier rnjrogenamdgxlquhy agyine 6.6 mip]. 6sl}nno dged. 1GoppenH, br
2 %?4?2&6%1‘%(%5'?% bf%ﬁﬁwﬁf‘ﬁ%t@gﬂéﬁz?@é@%%3("%‘5"”%3‘“5 famdiss g o

(2H, d), &iphedflphdsphineldfictBoridel@4 ng, DQZ%&IOI) dod aSfirthdi3l.4 mi3of3titthyldatine S) TFA
salt 2.99 (1H Brs) 3.11 (3H brs) 3H s) 5.09 (1H, brs 7.29
(1H, d) 7“’3@ 9( d the, muxture bepted & 5@§C Zﬁn Theggactonppisfure wag

lowed
l(JrlsH) br s) €°°m8t§81%_e§%§‘f§§c} C?;%?Z@a}té«% by et fd@% Wa’l'gal%&/l%%{f‘?t@zﬁﬁ hnd 1308

7. 15- 7. 30fiRtted tllil’))ugﬂa Hlhrglof Fe1i(eD, The ﬁlt%té@agwﬁﬂlea&w&ﬁ@uﬂa@d a(nZIhbnnlif)l
7.80(1-, s)., 8.1(3H,.m, 8.08(1H, s), 17(1H s)
10. 6- 10. 7 @Prlg%f@lu%()n a@sdr@dfyelzmlﬂm splfaly t@/seoggﬁmrateﬂ tq agﬂ 5.3(1-,

) e Bt Mg BT s 13

black solid (940 mg, 45%); MS (ES+) m/e—360

Example 25

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
was quenched with ammonium chloride (30 ml, saturated aqueous) and extracted into
ethyl acetate (3 x 50 ml). The combined organic extracts were dried (Na;SO4) and
concentrated in vacuo. The resulting residue was purified by flash column
chromatography on silica gel (1:1 EtOAc:hexanes) to give the title compound as an
orange solid (6.0g). "H NMR (400MHz, CDCls) & 3.35 (3H, s), 3.50 — 3.52 (2H, m), 3.68
—3.70 (2H, m), 5.86 (1H, s), 7.69 (1H, d), 8.38 (1H, d), 8.53 (1H, s). MS (ES+)m/e =
378.
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13.2(1H, br s) TFA salt Exanple 41 [00168] W have prepared ot her conpounds
of fornmula | by nethods substantially simlar to those described in

Exanpl es wotohmweosgh 39 and by the general synthetic Schene®CTIGSH3/0203he
characterization data for these conpounds is sunmarized in Table 6 bel ow
and includes HPLC, LCI M5 (observed), IR and 1H NVMR data. [00169] 1H NWR
data is summari zed in Table 6 bel ow mlgb%lH NVR data was obtai ned at .
400 MHz in deuterated DMSO, unless otherw se indicated, and was found to
be consistent with structure. Compoundynunbers correspond to the conpound
nunbers listed in Table 1. -92 WO 03/964397 PCT/ US03/ 02096 Table 6.
Characterization data for Sel ected Corpounds of Formula | Conpd. M+l Rt 1H
NVRIRL No (obs) (cm) 1.2-2.0(2H, ®or s), 2.8-2.9(1 H m, 3.2 97 317 6.0
3.3(1H m, 3.7-3.8(1 H m, 7.2-7. 5, 1648.3 nm), 8.0-8.2(2H, m,
10.0-10.3(1 H, brs), 12.8-13.1 1 H, L 1H nm, 1.8-1.9(1 H m,
2.1-2.2(1 H m, 2.6-2.9(1 H m, H, rr), 7.2 98 296 5.2 7.5(7H,
m, 7.9-8.0(1 H s), 80-8.1 (1 H, : s), 10.0-10.1(1 H m,
12.9-13.1(1 H, br s 1.7-2.4(2H, br s 2.8(1 H, n), 3.3(1 H 99 6.8 m,
3.7-3.8(1 Sﬂodml-(zznﬁt%x?étﬂﬁx%mthy )-Enith6: 6];il§anyf lﬁ(-ﬁidazé’ﬂev '[% a%ﬁ(tl,'ﬁ’e o? B-
8.2(1 H s), 10.1 10.3 12. 8- 13. n,
2.0-2.3(1 1¢4io—h=)(2—nmtl50>wemos§3tne®yb Pnigo2HI-imjazols. (Q{Sﬂ)gl—l 32T)Il,m(ﬂ) :phansa( 6H r‘r)

1646.1 8.0 1 .0-10. 3(1 . H H b
1004 2. 00 Ppionis pgid te28 g g Bopdmofibsitis Bttty B o Ngu ascliadn O+ 5755
3291, 167Bis@ 81;1 ylp H&% Yfel'f_toé’tﬂmeﬂ&hldr%ﬁalla&uﬁﬁfﬂ c@ﬁl (é%Hx/ﬂ‘]l dch}o'i_’&nétim'fé t)
1458, 1200 1 4 (3H, brs H s), 837, 799, 722

10.19 1 H® 15g,1)3,i %@H@lmamdﬁpd ﬂlssdlznezlqczwetmne (40 o) @dzthg( heatpd eﬁr)85 °¢’ for 102

‘1’35 16 13. g (lﬁ(hl—(uﬁb r@moﬁ%@%&?b&@% folﬁflorbé&igﬂ( g‘atufate@afque(%S}was ag'de% 81 H m,

extracted into ethyl acetate (3 x 30 ml). The combined organic extracts were dried

(NaxSOy) and concentrated in vacuo. The residue was purified by flash column
chromatography on silica gel (3% MeOH in DCM) to afford the title compound as a
yellow solid (0.35g, 81%). "H NMR (400MHz, CDCls) § 3.37 (3H, s), 3.51 - 3.53 (2H,
m), 3.73 - 3.75 (2H, m), 5.93 (1H, s), 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
H Cl

S0
NO

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

2

mmole) pre-dissolved in water (SmL). 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-vacuo and the resulting black residue re-dissolved in EtOAc
(100mL) and washed in brine (2x70mL). The organic layer was dried (MgSO,), 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) 6 8.25(1H,
s), 8.50(1H, s), 8.85(1H, s), 14.30(1H, br s).MS (ES+): m/e=198 (minus Boc).
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.8-2.0(1H m, 2.1-2.3(1 H m, 2.4 103 382 6.7 2.5(2H, m, 4.0(1 H m,
7.4-7.6(3H, n), 1655 7.7-7.9(2H, n), 8.0-8.2(2H, nm), 10.1 10.3(1 H, brs),
12. 6-13. Ay0 oBlosd3ps) 1.7-1.9(1 H, m, 2.1-2.3(1 H, m, 2.2CIUS036496. 4
3.6(2H, m), 4.0(1 H m), 7.4-7.8(6H, n), 1655 7.9-8.1(2H, nj, 10.1-10.3(1
H br s), 12.8-13.2(1 H br s) 2.01-2.14 (1 H m), 2.30-2.42 (1 H m,
3279, 3045, 1681, 2.60-3.73 (1 H m), 2.75-2. H m, 1647, 1550,

86
1447, 105 429 7.52 4.08 (1 H, t), 7.37 (1 H d),

(

48 (1 H, d), 1380,
1306, 1277, 8.01 (1 H, s), 8.05-8. 15@@@913@& 10.3
(
4

1
7.

8 1181 1141, 1125, (1 H,
1H m, 2.1-2.3(1 H n,
L4(1 H 1648 1),

1H br m, 12.8-13.2(1 H, br s

60-2.80 (2H, m), 3.57 (1 H t),

s), 13.03 (1 H, brs) 947, 898, 872, 84
2.6 106 363 6.2 2.7(2H, m), 3.0-3.2(1
7.3-7.6(5H, nm), 7.9-8.2(2H, m), 10.0-
1.80-1.95 (1 H, m), 2.12-2.25 (1 H, Ho) g
5.11 670, 1599, 1558, 107 308 4.24 ( @ %50 6.44 (1 H m), 6.54 (1 H, d),
6.59 1539, 1504, 1201, (1 H s), 6.80-7.20°23H, rr) 7.35-7.50 1135, 847,

187 2 05 (v Pl ?‘*ﬁ“"%‘%‘%’i‘%&% Hm Btz Aoy b
M. 3. 72 (100he 04316m6E). ph66fl botai0cid §0Rng, (LGBNSGR) LMNACO GGGD;.LIL),, 7 71

3H b 8.01 (1 H, 1475, 1436, 1377, s). 8.0
(10 13 rligﬁdﬂi%b (49g00.0033mpmoled yn Dﬁ@cﬂr@f}) qqnt%mlngT@Aiég@H#i@ (JBQIIJU 93 VO

L82-1 o8 (1 Pheongl P5RcRus ORI aplficedod i eI, A8 LRt dgood |,
m, 7.15- an@&rrddiatel with,mitbESvaved EGEM DEOYer) for 30 nTindlds étll 16,°aNThelcrdde (1 H,

d), 7.55- 1473, 1443, 1313, 109 363 5.61 7.68 (1 H, m), 8.00-8.05 (2H, m,
9. 98 1276 reatign miyinywas dijuteqd with dighloremetigng {1mLypndsyashed withgawmrated 7.

?1336 20;_10 ]\?afﬁa% Sr%%ﬁ éij(;:gh(%rm‘i S'gléellgtggné?a}{e} was dffbd (Iglg§84) fifldref bl ™M

concentrated in-vacuo to afford a crude solid, this was then purified further by flash

chromatography (100% dichloromethane) to yield the desired pure (91mg) as a bright
yellow solid.."H NMR (400MHz, CDCI3) & 2.25(3H, s), 4.42(2H, br s), 7.39(3H, m),
7.50(2H, m), 7.97(1H, s), 8.12(1H, s). MS (ES+): m/e=229, (ES-): m/e=227.

Example 29

N
N
5-Nitro-7-phenyl-1H-indazole: To a solution of 3-Methyl-5-nitro-biphenyl-2-ylamine
(91mg, 0.39mmole) in pre-heated glacial acetic acid (4mL) was added 0.44M sodium

NO,

nitrite solution (1mL), in a dropwise fashion. The resulting mixture was stirred overnight
at room temperature. The crude product was concentrated in-vacuo and the residue re-
dissolved in EtOAc (20mlL.) and washed with saturated NaHCOj3 (2x20mL) and brine
(1x20mL). The organic layer was separated, dried (MgSOy), 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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110 375 6.01 7.14 (1 H, t, J 8.0 Hz), 7.30-7.43 (3H, 1201.4, 1136.1 1),
7.57 (1 H s), 7.83 (1 H s), 819 (1 H s), 10.12 1H s, 12.29 1H br. 3254,
2958, 293Wp 03R8687 1727, 1670, 1.40-2.90 (9H, nm), 3.70 ( BCHUSDIH2036 00-
1648, 1605, 1557, 111 352 4.43 8.10 (8H, m, 9.90-10.15 (2H m), 1506,
1489, 1442, 12.90-13.00 (1 H, m) 1377, 1273, 1228, 1200, 1178, 1131,
1070, 997, 946, 881, 830 (CDCI3) 1.BiampRBO(1 H m), 2.22-2.32 (1 H m,
2.31 (3H, s), 2.62-2.78 (2H, nm), 112 309 5.68 3.75 (1 H, t, J 7.2 Hz),
7.08-7.10 (1 H, 1673.4, 1507.4, m, D 27 (3H, m), 7.38-7.47 (2H,
1201.6, 1137.97 1), 8.00 (1 H s), 8 H s), 10.10 1 H, br), 12.97 (1
H br) 1.78-1.90 (1H, n), 2.08-2-20 (1H m, 1673, 1598, 1563, 2.60-2.74
(2H, ), 3.85 (3H, s), 4.10- 1507, 144, 1291 113 325 5.33 4.19 (1H m),

. . 6. 2 1132, t), 7.05 (1H 7.29 (1H,
). 7. 36. AbubBk2.6:difuoropRaniCvangoropiome hat ety  gters Bubingyin oag;
801, 754, (49./b of 2HMSdlutid i Rexahéd, 16)3 nﬁﬂoﬂ%ﬁs Addleﬁt&a%uh ofﬂ) 2.15-2.25
(1H, n), 1660, 1596, 1563, 2.50- 2. , 1507,

1484, 145diisopropylagrnes(Iobmi., ,’2@3(r12m|ol)bm THJFT@)S mi) lﬁﬂe( mt-ﬂpg@) at (I%C9 A3 16,

01.(1H d 879 7.20-7.50
(1 5233,2 1203”55‘%&’61}#? ‘)eé‘jt rﬁﬁs)cgﬁl’fd?%ég% i’(@) Soﬁglonfé%cfgﬂ? 91:6-5) . 13. 00
(1H, br S)dlﬁl&ﬁ'o H&&lac@ﬂ@am& niddryl e@6r 014 ¢ )8 n%aolﬁrnzfﬁﬁ Efﬂllﬂ_,) Ws ad¥lef0- 2. 82
(2H 2xm) . 3.62°3 70 (1H 1673° 1631, 1581 1. . 6.79-6. 85

(2H, m, x%fifa 30mpigptes] pdoacetopigleaBys mLa%9 mme) mﬁadde)i ramdMO(tleeamons)

(i, br o)ty il iyl Blhg Ju of O af Cuibanan dBe7 11 iy,

2. 28- 2. 32 splhtidin adfled @O%L(ﬁtdr&):d a@ueﬁﬁs)Z T réton ﬁﬂlxtu{le Was ebténttatdd and 712,
116 361 5. 7.27 H, t 7.33-7.46 (3H, m, 1474, 1364, 1283,

7.55 (1 H, tI?q 15egld1;e pgrttl(tlg)ppd Bq,tgz?en BiQ#ac (nld b{m%)Thelamgousﬁ@ﬁve wag extragtpd vgith H,
s), 12.60 golc b She C%&né@bf{ganws were dried over magnesium sulfate then concentrated
to afford a black oil. The crude product was purified by column chromatography (silica,
25%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, s), 4.64
(1H, dd), 7.29 (1H, t), 7.70 (1H, m).

Example 31

OF

N0 Cl
F

NHo.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 vacuum 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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-94 WD 03/ 064397 PCT/ US03/ 02096 Compd. M+l Rt 1H NMR IR No (obs) (cm)
1.99-2.04 (1 Hm, 2,26-2.32 (1 H, m, 2.42 (3Hs), 2.67-2.70 (1 Hm,
2.76- 30380 030F097 1199, 117 377 6.99 2.80 (1 H, m), 3.78PCI/ULPIN2096
7.31-7.40 1134, 1032, 839, (3H,m, 7.62-7.71 (5H M, 8.04 (1 Hs), 789,
722 10.19 1 H,s , 12.6 1 H brs .TFAsalt 1.28 (3H, t), 1.99-2.02 (1 H,

m, 2.26 2.29 (1 H, m, 2.67-2.70 (Eddmp®32 2. 77- 2981, 1670, 1510, 118
391 7.35 2.82 (1 H m, 2.85 (2H, q)—dgﬁ, 3.78 (1 H t), 1200, 1135, 1033,

7.33-7.41 (3H, m, 7.66-7.71 (5H, m,0 23 8.06 (1 H s), 10.18 (1 H

s), 12.6 (1 H brs). TFA salt 1. 992 , m, 2.28-2.31 (1 H m,
2.67-2.70 (1 H m, 2.77-2.81 (1 H m 22, 1670, 1497, 119 439 8. 07
3.81 (1 H t), 7.41 (2H, m), 7.49-7. 01, 1134, 1033, (4H, m, 7.66-7.68
(2H, m, 7.73 (3H, 799,722 brs), 7. s d) 8.45 (1 H, s) 10.31 (1
Hs), 13.2 (1 Hors). TFA salt 1.7-1.9(® H, , 2.1-2.3(1 H, , 2.5(3H,

m. 7 5. 7HrdBudlegbidnbio Z4s.cfofy %%Eﬂfﬁs% @%‘z‘;‘%ﬂ%‘ﬁ%ﬁgﬁf aE?“ Coy AR
112173 1212guﬁélﬁmobl-:(%&g):g]br&&61d1ﬂ(301(0ﬂ)h¢ri,7yl)gbglityr205 ﬁzlﬁd ?ﬂl_eilh'yl (eéiet—hyédr))(;hl&idfl(6]8-§gg8
1029, 8. B2 ¢28 mliﬁLPD "éasﬁsseﬁ’eﬁm @}4 hb@éo@&r{%acﬁf Sd}%‘gnb@g’jmﬁ %ljafge MigETe 1 R,
m, 2.13-Zekaq Qt]reh'aix Hizerng@ "ﬁﬁémixtéx% vgas%ﬂo%e@?o éo"ol'fb rd%m te%ag_%@atﬁl% tHent ) .

7.40- 2921, 1661 1471 1033,
805 1H, spdm:enﬁalbtl biThe resﬂd.ué&leﬂs d?s%o(vﬁdhamqluﬁorﬂef denﬁn matbonﬂt)‘: (IQgOIIl-‘B 04

7" 26. 57 b i atgt B mb) and BHFaded (15 E). Shndipdhe s ofprtd3d T gag
1059, 103?ert-6ﬂ{ylﬂhcéih)>@na7e @58({1%; |'2z9751}1mo@ Wi ddliedt, TR readifor2ixture was allowed

H brs,12. 71H, brs. 1.81-1 H m, 2.16-2.33 (1 H,
to warm to room temperature and stirred for 5.5 hours, then concentrated. After dilution

with water, the mixture was extracted with ether, then the aqueous phase acidified to pH
4.5 using 2M HCI. The acidified aqueous phase was extracted with EtOAc (x3) and the
combined extracts dried (magnesium sulfate) and concentrated. The residue was purified
by chromatography (silica, 5% MeOH-DCM) to afford the title compound as a wax
(512mg, 65% two steps); MS (ES-) m/e=348.

Example 33

o Cl

O (o]

>|\OO

2-(2,4-Dichlorophenyl)-pentanedioic acid 5-fert-butyl ester 1-methyl ester:

Potassium fert-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 solution was cooled to —~78°C and tert-butylacrylate (11.0
mL, 75 mmol) added over 10 minutes. 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 (magnesium sulfate) and
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291 (1 H m, 3.96 (1 H t), 4.50 (1 H 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, ), WOV0eBOH, s). 10.45 1133, 808 1H, brs). 1.3-1.7@RIHUSHHEN6
L7-18(1 Hom, 2.1- 2.2(1 H m, 2.4(3H ), 2.5-2.6(2H m, 125 363 6.1
4.2(1H m, 7.2(LH n), 7.4(2H m), 7.5 - 7.6(2H, m, 8 1(1 H s),

10. 1-10. 366nddntr@téd$d a yéllowioil2 Pﬁﬁhcziﬂlon gﬁcolurﬁn &hrBh‘Bik‘d)grﬁpT@)(sﬂlla 81% etlerim) ,

2. 1- 2.2(1 H m, 2.422.5(3H s), 7(2H, 126 363 6.1 m, 4.2(1 H m,
7. 2-7. 7( SPetroly gaw: the titlejcompaendas asyalex:@llow o (W 32.85%r s), 12.4-12.7(1 H, br
s 1.76-1.99 (1 H, n), 2.14-2.16 (1 H, .n), 3290, 1658, 1602, 3.88-3.92 (1
H m, 6.78 (1 H t), 7.27 1553, 1497, 1473, 127 454 7.81 (4H m,
7.28-7.29 (1 H, ), 7.61-7.67 1317, B0ale807, (4H m), 8.32 (1 H s),

8.84 (1 H s), 749 10.14 1 H, brs), 11.93 1_H brs). -95 WD 03/ 064397
PCT/ US03/ 02096 Conpd. M+l Rt iH NVRQ R@NeClobs) (cm) .74-1.77 (1 H m,
2.07-2.3 (1 H m, 2.69 (2H, t), 2~ &), 3.17 (3H,m), 3.90 3256,
1660, 1555, 128 510 7.50 (1 H, t), 4.01 (1 H m 7.18 (1 H nm), 7.29- 1497,
1471, 1317, 7.41 (6H, m, 7.47 (1 H, iél 7.65 1023, 698 (2H, m), 7.97

(1 H nm, 10.18 (1 H, brs), 10.28 1H, s 1H, brs). 1.88 - 1.97 (1 H,
M, 2.12 - 2.21 (1 H n), 3247,2925, 616650 2.43 (3H, s), 2.54 - 2.59 (2H,

, 4.02 . % 3H,
g)- 51 (1 H?ﬁ‘ziﬁd%l?t? arﬂ)él%gannﬁ@& 7(§4t4d1§hl%§oﬁﬂen|§’l)8ﬂﬂ§rlc heill metlEfl %%eﬁz 3 ( 1”) #

1127, 9842 (g;ﬂeDichtnrephenyD Imtanedimctacm) 5-7@9butyBeLste111 Q@tt(ylemr @pg, .15 - 2.24

506, 14581001 45° 43008 ey PGy o Cindly iien DinRenpobh iy 1%

1393, 1313zidd 206 mf.-, 48 nhhoband }rictByl@dide)6!8 mE) 49 ﬁﬁ}n&lﬂwéﬁé ddded 4:8Pthe 1132,
1015, brs), 12.53 1 H, brs) 861, 799 (CDQ 3) 98 (1H, m), 2.21-2.31

(1 H m, ngxtgg_e dBryeddy wegm4tg IOGH, terggeratgree@ver 3 hours Afte1 a further 2 hours, the

reaction mixture was concentrated and the residue taken up in EtOAc. The organic phase
was washed with 1w/w% citric acid solution and brine then dried over magnesium
sulfate. Concentration at 30°C gave the acyl azide as a yellow oil which was immediately
dissolved in fert-butanol (130 mL) at room temperature. Tin tetrachloride (0.31 mL, 2.68
mmol) 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 magnesium sulfate and concentrated to a yellow oil. Purification by column
chromatography (silica, 20% EtOAc-petrol) gave the title compound as a colourless oil
(12.8g, 79%); MS (ES-) m/e=360.

Example 35

HO Cl

HNT‘,O\'/
O
4-tert-Butoxycarbonylamino-2-(3,4-dichlorophenyl)-butyric acid: To a solution of 4-

tert-butoxycarbonylamino-2-(3,4-dichlorophenyl)-butyric acid methyl ester (12.3g, 34
mmol) in THF (80 mL)/water (20 mL) was added lithium hydroxide (1.63 g, 68 mmol) at
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131 (2H, m), 3.75 (1 H t, J 7.2 Hz), 670.7, 1511.7, 131 323 5.90
7.08-7.10 (1 H m), 7.20-7.27 (3H, n), 1136.6 7.37 (2H, s), 8.06 (1 H, s),
10. 08 (1 WP 03bsd397 12.53 1 H, br). 1.85 (1 H, n), 2.25 (1 IBCTMSP3/@2086 2. 8
(2H, n), 4.15(1 H, n), 4.2-4.6 (2H, brs), 1665,1487, 1308, 132 359 6.22
7.30 (1 H n), 7.40 (2H, s), 7.55 (1 H n), 898,666 7.65 (1 H m, 8.10 (1
H s), 10025 The Hactién hifthre-wasdBotdd kb wedm t@robn tenthersdure hnlistiidd 3380, 3288,
1675, 2.43 (3H, &é 2.84 - 2.87 (1 H m, 4.09 1568, 1516, 1475, 133 393
6.60 (1 Hoveraght.gThe reagtion mistarp wag copcqnirajqd agyl thejweaidue diufod withpmater; 32 -

Toa 105 Tengtiiph bill Elag b dlfiedds hrose filacidiba 1 oft ity B Bhaifftr TS
H m, 2 ZM- dquddud Hydrochric 293 Solutidid 6Thel@jtikous 131a8£w€1§kktrai)ed Wit 8tQAcH, t),

7.17 (1 H, d%h 1561, 1518, 1470, 134 392 6.46 7.23 (1 H, dd 7.39 lH
dd) 7 622pbike extiaefs duisdgver mampesiug,syjfate7 Goncentypgiop zpye thp fitle cgmpoyn )

1202 1133 , | .19
(3h 't a#%%&gsvn Hag 15545, 9 %H*ﬂwﬁ g, B0 fas 19 iesi?%ﬁ .
262 (2H, (11, o), 203 m)mz 6 B 180H 3, 3 BOTALL), 90U m), 138 (FA746, 9541
3.73 (1 H, 40 1137.4 (6H, m, 7.69 (3H, br), 8.05 (1
H,Q,1&%@1&@h@%@mwwwwﬁwww%l71w1Hnyz¢43u
H, n), 2.4- 2.5(3H, s), 2.6-2.7(2H, m, 4.2(1 H nm), 136 387 7.0 7.4(2H,

M, 7.5-7.6(2H, n), 8.0-8.1(1 H, 652.7, 1727.2 s), 10.1-10.4(1 H, brs),

12. 4 12.7(1 H, br s (D4-MeOH) 2.19 Hx@bipls}6 2.26 - 2.35 3237, 3053, 1660,
(1 H m, 2.54 (3H, s), 2.54 - 2.62 (1 H, 1qﬁ4 1542, 1501, 137 340 4.84
m, 2.91- 3.03 (2H, m, 5.73 (1 H t) 1373, 1317, 6.44 (1 H t),
7.39 - 7.47 (3H, m), 7.64 1204, 112% @ H d), 8.01 1H s) 794, 764,
718 1.8-1.95(1 H, n), 2.15-2.3(1 Hony, 2.55 2.7(2H, n), 3.8-3.85(1 H, m,
5.25(2H, 138 378 6.15 s), 5.55(2H, br), 7.15(1 H d), 1659, 1535, 1201
7.25(1 Hd), 7.4(1 H d), 7.6-7.7(2<m, 7.9(1 H s), 10.1(1 H brs),

12.4-12.7(1 H,
(3,4-Dichloro-phenyl)-succinic acid 4-fert-butyl ester 1-methyl ester : 2.5M

"Butyllithium in hexanes (37.5 ml, 0.094 mol) was added, in a dropwise fashion, to a
solution of diisopropylamine (14.45 ml, 0.103 mol) in tetrahydrofuran (300 ml) at 0°C.
The solution was stirred at 0°C for 20 minutes. The mixture was then cooled to —70°C
and a solution of (3,4-dichloro-phenyl)-acetic acid methyl ester (20.54 g, 0.094 mol) in
tetrahydrofuran (50 ml) was added dropwise via cannula. The reaction mixture was
stirred at —70°C for 30 minutes. After this time, fert-butyl bromoacetate (45.42 ml, 0.281
mol) was added in a dropwise fashion. 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 solution of NH4Cl (100 ml). THF was partially removed in
vacuo and the mixture was extracted with EtOAc (3 x 200 ml). The combined organic
extrats were washed with brine, dried MgSOQO4) and concentrated in vacuo. The crude
mixture was purified by silica gel column 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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br s -96 WD 03/ 064397 PCT/ US03/ 02096 Conpd. M1 1 IR No (obs) Rt H NMR (cm
1) 1.8-1.95(1 H n), 2.1-2.3(1 H n), 2.4 2.5(3H, s), 2.6-2.7(2H, m,
4.1(1 H wp,o3BeBY; 1655, 1511, 139 349 6.19 6.85(1 H, n) PCEABBHL0bE 1),
7.3-7.4(2H, 1183 nm), 8.0-8.05(1 H, s), 10.1-10.2(1 H, brs), 12.4-12.7(1 H,
br s) 1.8-1.95(1 H m), 2.1-2.3(1 H n), 2.4- 2.5(3H s), 2.5-2.7(2H m,
4.0-4.1(1 H, 140 420 6.16 nm), 7.3-7.BfapleBy, 7.45-7.5(1 H, n), 3200, 1661,
1558, 7.6-7.75(2H, n), 7.95-8.0(1 H, s), 1001 799 10.15(1 H, br s),
10.35-10.4(1 H, brs), 12.5-12.8(1 H, cor 7-1.85(1 H m, 2.1-2.25(1 H,
M, 2.5 2.7(2H m, 3.9-4.0(1 H m)yg Af2H, 3250, 1637, 1536, 141 482
7.24 1), 7.45-7.7(5H, m), 7.95-8.0(1oH) s), 1313, 799 8.0-8.1(2H n),
10.1-10.2(1 H, br s), 10.7-10.85(1 H Jbrs), 12.5-12.8(1 H br s) (CDO 3)
0.86-0.88 (6H, m), 1.79-1.85 (1 H, nm),1.91-2.00 (1 H, m), 2.2.25-2.33 (1

H nm, 2. Hﬁﬁﬂlcmbro-ﬁhéﬁdﬂsﬁﬁlmékbldfI)-meﬂl@TBstBr TAfdorBacetit42id3860 Ynl§4
2.64-2.78 (2H, (2H,. br 3.74 1183.8, 1137.6 (1 H t, J 7.4 Hz),
7. 06- 7. 37 WaKdd %to %m@@uwffﬂ (¢ dichlorophenyDesucgipic apyd dgerg-buty] esteyy 3-

160, mictd by D 4P 07 ind g et FomEaine G h b fea%ﬁ%iom%atﬁ% G
7.52- 1135vag silfred 6ttdom npet@a fr3 ks thed cﬂ;ﬁce@ﬂranddsa yacub0 26 citdes, 13. 60

1H, b 1, 75-1. 83 07- 2. ,. 2.40-2.58(2H. m, 3.92(1
H . m rs)? ﬁ{ﬁlfﬁwaﬂﬁ lglu‘@dﬁfH?f”O gofégY@IalﬁPouaS befors, @P&g)useé%f&loua@gher 1545, 144
443 7.23 1 31

8 12(1 H ?)uﬁﬁicz(ti]onl'fn tﬁé nex? st%ﬁ Nﬁ/gR (4?)8%%51&113 S (-%161_§r§ (11114%%88%)

2.18 (1 H(1H)dd)23 59{%5@ 41.68’01H 315}35' 3013309 m), 146-74617(2H, 83; VEHESY : Mje = 3 80(1
Hom. 7 ?259.]1 (100%3, 2791 (%5%), 281.0 (10%); MS (ES") : m/e = 275.1 (50%), 277.1 (30%),

279.1 (5%).

Example 38

o Cl
\OJj/CCCI
Hi «I\

(O MNO)
3-tert-Butoxycarbonylamino-2-(3,4-dichloro-phenyl)-propionic acid methyl ester : To
a solution of 2-(3,4-dichloro-phenyl)-succinic acid 1-methyl ester (0.071 mol) in toluene
(200 ml) at 0°C were successively 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
(MgSOy) and concentrated in vacuo. The resulting oil was dissolved in fert-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 reaction 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 (MgSOa) 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% yield. ). '"H NMR (400 MHz, DMSO-d6) 6 1.31
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7.593H, m 7.801H,s,8.01 1H's. 3.04(1 H dd, J=6.2, 12.7Hz), 3.31 (1 H m,
3.91 (1 H m, 6.12(2H .br s), 7.35- 1672,1600, 1562, 146 427 8.05 7.48(2H,
n, 7.51(8B,03094397. 66(4H, n), 1202, 1135 8.10(2H, d, J=1PCT)usod@osd (1 H,
s), 13.12(1 H, brs . 1.85-2.10 (1 H m, 2.20-2.30 (1 H n), 3255, 2922,
1704, 2.47 (3H, s), 2.55-2.80 (2H, m, 3.77 1677, 1651, 1553, 147 377
6.81 (1 HoOH)s), 372% 4(03(111 n§)3 41731ﬁ (@H ﬁL{ 3ld) (3}? $6.33.90. 618 t), A1 HL 822, 7.73
(4H, m, 7. 90 % é 195, 1135, 1085 ~10.10 (1 H, s)
13.09 (1 264y 1@9;275 o], 88»676 O(IQﬁﬂ),lMQKEﬁ )OEH]/(CP B48.297%p M (BS 350ye =H, ,

3073, 2943 3.79 (1 H t 34 1561, 1508, 1472
tag ara Sush @Wfrﬁ%’z‘%@%} (4%1?13&5@ RS %SH 1419, 1326, 1202, ),

8.09 (1 H s), 8.13 (1 H, r’r) 10.26 1135, 1058, 1033, 1 H, s), 12.93 1 H,
s) 945, 874, 835. 2 15 - 2.24 (1 H_m, 2.35 - 2.44 (1 H, n), 3268, 3099,
2950, 2.78 - 2.86 (2H, m), 4.12 (1Bxample3% 39 1670, 1563, 1506, 149 398
6.34 (1 H dd), 7.49 (1 H d), 7.72 (3H kre), 1404, 1327, 1178, 7.86 (1
H s), 8.02 (1 H d), 8.09 (1 H s), 943, 881, 10.27 1 H, s), 13.03
1 H brs)TFA salt 840, 799, 71 -97H f64897 PCT/ US03/ 02096 Conpd. M+l
R iHNVR IR No (obs) (cm) 1.85(1yt /M, 2.18 (1 H m, 2.52-2.70 150
440 7.74 (2H, rr) 3.88(1 H m, 7.4 az n, 1667, 1600, 1558, 7.43(3H,
n, 7.64(4H ), 8.09(2H s,), 1492 1 1H, brs, 13.101 H, brs.
1.79-1.89,(1 2, 24- s),
3 6o, soorr %&Y%rb%%imméi‘i”%dl?ﬂe&o-e’ D fforiiea  Fp e "

7.20- 7. 35BHfSx: c&borl;‘i&imﬁ)rz :{4Jdﬂc1ﬂ|6ro 8;%1 ja)%)ilo[h'bm@hcld?nﬁﬁyl(elteH(lﬁ])L g8. 00
1509.1, 1272.7 1Hs, H, br, 1.50 (1 m, 1.90-1.99
(1 H m, 0.049zmoly metrdlydyofnra@ Wtyr (ZQOMLQ_f eqch)(wasiaddeq lithpury hygrogale((1.18, ) ,

5. 35- 5. 45808 05t redGh e A€l 4 rin Fyppctuhl B Sholls, IRy )
7.53 (1 Hwas)yemdvedin (pdcud andl)the PH fdas(alljustied to pH 4 with 2M hydrochloric acid. The
aqueous phase was extracted with EtOAc (3x 100 ml). The combined organic phases

were dried (MgSO,) and concentrated in vacuo. The title compound was obtained as a
foam in 89% yield (14.67 g). "H NMR (400 MHz, DMSO-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
(1H, 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 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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s), 9.36 1H br, 12.13 1Hbr. 1.91(1 H n), 2.21 (1 H n), 2.41 (3H s),
2.53-2.70 (2H, br n), 3.88(1 H n), 6.59-7.10 (1 H, brs), 7.38(2H m,
1666, 1597015004397 153 378 6.59 7.43(1 H, m), 7.62(2H, m), PCTABOL03696 S)

1506, 1469 8.09(1 H, s), 10.31 (1 H, brs), 12.98(1 H brs. 1.94-2.00 (1
Hn, 2,28-2.32 (1 Hn), 2.76-2.95 (2H, m), 3.58 (1 H, t), 3.85 (2H, d),
7.20-7. 40T€1141'é|5 tharaZ:té“rfzaih&n B-atacﬁ)r Sél@@c@d tla%ouﬁ&s%‘:f Forkath 1341 5.80 7.55 (1

H d), 7.75 ( 718 ] 11 (1 Hs) 1019 (1
H s), 13.05 (Ildﬂ;lpcmmi)No 1. 1Mlhl4(pbs), rr) Rtimmn 8(1H, MHNM® 155 381 6.8
1(1H m,[ 2.4-3.6(2H, 1), 3.7-3.8(1 H, 1M, 7| 2933@05H,480H, b7s)9- 8] 2( 2H,

2. 7l

m, 10.1-10.2 1 H n), 12.8-13.2(1 H| br s) 1| BG-15005L @RASSHS 2. 50- 2. 65
, M), 2.68-2.80 (2H, m)|, 2.85-2.98|(2H, m, 1@H9n) 1@97775(1115013 136 321
7 7.22-7/28 (19 m, 7.35-P760 (5H, nP-°1446] YuudSGH. g3 8| 02 (2H,
M, 9.25 (1|H br s), 12.99 1 H, br s|3.17 (1H, % %l?‘g %klg% ol
4.08(1H, 157 316 5.71 m, |7.37-7.41(4H, br m, é}g &72| 1511,
1201, 8. 12(HH—sr—8494H—s)—8. 56( tH-~s); 4S3T, =°'4"1H%S) 14 60( 1H,
br s). 3277, 3097, 2938, |1.75-1.95 (1H, n), 2.@%

1647, 1553, | 2.70 (1H, m,| 2.90-3.10 (1H, nz 1857 jr_i 59}@; 1436,
158 468 7.89 t), 4’43 (2H, d), 3*48 (1H 53 o8 5)1138 13586,
1311, ), 71.29 (2H t), 7.37-7.47 (3H, m, 7. 58ro7lﬁﬁens)112®333aﬂ:&3 7.67
(2H, m, 8.06 (1H, s), 10./02 (1H, s), 1134 10735 TEQ3A,  11.29 (1H,|s 991,
958, 873, 833, 811. 1.15-1.30 (6H m)|, 1.55- 1. 659N (1H,brsmB,11 3HE6bs), 3288,
2928, 2853, | 1. 90 (3H, m, 1.95-2.05 (2H, m), 231833-(2H®05q96(mbrs1,5(53? 1470,
159 460 8.19 (1H n), 2.53-2.60 (1H 1), 3.42-3. ¢ éi#ﬁﬂmgﬁlsl? 1201,
nm, 3.83 (1H, H.62 (1H, d),379.10-7. 2059482, | @H PP m

(1H, dd), 7.60-7.66 (2H, 1), 840, 805| 8.03 (1H, f;)s)(mvbrs 1%%(#% 11. 20
(1H s) 1.78-1.9(1H m), 2.1-2.25(1H M, 2.5- | 50815 brs) TEA salt

3.1-3.3(4H, m), 5.2(1H, br s),
7.0-7.1(2H, m), 7.15-7.30(2H,
m), 7.40-7.50 (2H, m), 7.52-7.60
72 436 731 (2H, m), 7.80(1H, s), 8.0-
8.1(3H, m), 8.08(1H, s), 8.1(1H,
s), 8.17(1H, s), 10.6-10.7(1H, br
s), 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),

.|__\

)
7.
9(

73 360 6.28 8.17(1H, s, 9.6-9.8(2H. br s),
10.7-10.8(1H, br 5), 13.0-
13.2(1H, br s) TFA salt

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 includes HPLC, LC/MS (observed), IR, and 1 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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2.65(2H, m, 3.85-3.9(1H m), 7.35 160 516 7.78 7.45(2H, n), 7.45-7.75(5H,
m, 7.95- 1662, 1546, 741 8.0(1H, s), 8.0-8.05(1H, ), 8.10(1H s),
10. 3(1H, WO 03)p¢4390. 8- 10. 95(1H, brs), 12.7- 12.8(1H, br s PEF/VAB/EBIO64397
PCT/ US03/ 02096 Conpd. M1 Rt iH NMR IR No (obs) (cm) 1.78(1H m), 2.11
(1H, m), 2.48 (1H, m, 2.93(1H br m), 3,88 (1H n), 5.07(2H, s), 161 561
8.90 6. 44(rable 6mEharEctbﬂ12£t2iIt dalpd forBeleéted Coddpoubds d0@3mbEBB, ™, 7.40(6H, br
m, 7.60 (2H — 8 30(1H 1533 1474 q\ g8 R?(1H ), 1n 09(1H_s) _ 11.94
(1H, br s) 1Cm( M+12 1§(1 ﬁwg o0 (1R rr)
6.81(1H, m),|7.N0 (2AH(ok®) M. ‘162 490 8.5 (1H, m) 7. 38col, m| 7. 46
(1H m, 1598, 1541, |1480 7 59 (11|-2-2m@H birs) GRANIH, m), 5.27. §7( 1H, S), 8.34(1H
s), 9. 11(1H,|5) 5710.[134ikH | beos) SHRIOATEHH, bl 78y oEHBS- 1. ORfdkl, )|
2.15-2.3(1H,|m, 2.5- 2.7(RH, n),12§81‘§z<§“b9’§)(1£|91°ﬁ$‘z -16.2 (2H, 163 490
8.58 br s), F20=7-35(4H— 7 {r AT, *@,19|L1;H, m)LQQ!éQ 94 — 1491
7.6-7.75(4H,|s), 8.35(1H &), 9.[0H 21@9@ ,m B6didmbre- ), 12.7-12. §(1H, br
s 2.00-2.08 (1H98 229%4-p. 33 ({144 7286)41-H @222@8 Q;IH 1670. 91655.2. 69 |( 1H,
m, 2.75-2.8p (1H 3.80 (1H, 816981t71(“15m,112?131(11643r479 7.82t, J|7.5
Hz), 7.32-7. (3 765 7.7 202 h S3EEHM—8-33—H, ),
9.56 (1H, s)| 10.22 |1135.5|(1H, @(,ﬁn ms(@; I14;,678-1. 90 (1H, M,
212-2.21 (1H r’r)99 .|53- 22296§, b, a2, s) .89 B#of, t,[J 7.7
Hz), 7.20- 1602.4, 1559.8,| 16 4‘@9‘(18‘ @3) W&EY(BHIDFSM 7 63-7. 68 (2|—, n,
7.84-7.86 14{6. 3, 120Q 1H, n‘)1 7‘ 12}92 H, ”’@215 IH m, 9.36 (1134.4
(1H, s), 10.09 {(®H, |br}3i 1P. 54 ( ﬂi %(gg 4% m , 1624 5- 2. 24 (1H,
m, 2.53 2.6 (2H, 3.86 (1H, ') 20.9, 1669.3,| 166
534 8.60 7.4 (5H, 7.60-7.6 (%HOOWHm){SZZBQQZJ(I'Hm)l54 .0, 14885 |s),
9.05 (1H, s)| 10.17 |(1H, bf), 12 0B®-2As5KEH, mr3)412(1Ht ), 7.27 3291, 1671, 1509,
101 347 | 7484 (R, 36753( H,m), 7.55 (1H,1), 1458, 1200, 1136,
7.74 (3H, brs), 8.02 (1Hs), 811 (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 6.4 | 7:3.8.5(1H. m), 10.1-10.2(1H, br s), 1651
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 | 77:7.9(2H, m), 8.0-8.2(2H, m), 10.1- | 16%°
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 | 7'9:8.1(2H, m), 10.1-10.3(1H. br s), 1655
12.8-13.2(1H, br s)
2.01-2.14 (1H, m), 2.80-2.42 (1H, m), | 3279 3045, 1681,
2.60-3.73 (1H, ), 2.75-2.86 (14, M), | (300" {505’ 157"
105 429 7.52 | 4.08 (1H,1),7.37 (1H, d), 748 (1H,d), | 155+ 1347 1105,
8.01 (1H, 5), 8.05-8.15 (4H, m), 10.38 | g5 roo ot 1=
(1H, s), 13.03 (1H, br s) 845j ’ !
1.7-1.9(1H, m), 2.1-2.3(1H, m), 2.6
2.7(2H, m), 3.0-3.2(1H, m), 4.2-4.4(1H,
106 363 62 | '), 7.3-7.6(6H, m), 7.9-8.2(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, 1558,
(2H, 5), 6.4 (1H, m), 6.54 (1H, d), 6.59 | 1539, 1504, 1201,
107 308 | 424 | (14 &) 6.80-7.20 (3H, m), 7.35-7.50 | 1135, 847, 837,
(2H, m), 8.00 (1H, 5), 8.13 (1H, ), 801.
10.01 (1H, s), 12.98 (1H, br )
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, brs), 8.01 (1H, | 1475, 1436, 1377,
s), 8.11 (1H, m), 8.00 (1H, s), 10.13 1197, 1136, 949,
(1H, ), 13.00 (1H, br 5) TFA salt 879, 841.
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1.93 - 2.03 (1H,

m, 2.30 (1H, m,

3247, 3063, 1685,

2.63 - 2.

79 (2H,

m, 3.77 (H, t), 3.85 (3H, 1537, 1470, 1434, 167 512 7.40 s), 7.19 (1H,
dd), 7.37WODBlocde), 7. 7.48 1317, 1291, 1189, (2H, nPCTUSSHZIH, dd),
7.63 - 7.70 (7H, n), 1143,1040, 846, 7.94 (1H, d), 10.22 (1H, s), 10.77
(1H, s), 799, 718 12.79 (1H, s) TFA salt 1.93 - 2.02 (1H n), 2.20 - 2.30
(1H, m, 319pC 261 - 2.79 (@H_m, 3.77 (IH t)IR3.85(3H,
1639, 1598, 1642y, 14 7. % d), 7.07 -HNMR(2( m, 7. 37y, dd), 7.43
1511, 1470, 182+ —(tH L BTy ooy T OS] 04,
1184, 7.92 [1H d), 1H, d)a 104352 mwnsﬁzzs&mné,z,1@3@?1?%3?3? 10. 61
(1H, s), 12.f5 &%H, A salt mmmusmm) 7.26 0B, , M5~ m)|,14%. k31383, 31 (1H,
m, 3222, 30B8, 1670 1->%. 80 gsm mmSOO@Of?@H(rnM%t) 12762:1204 1737
1562, 1475, 1419, 16 7.13 (|1 PRy 1299 65 i 9y dd) 1.1910.9461877d) | 7. 56
1332, 1286, 1194, (1H, -7.70 rRH 0)-8-80 L1k, “\8 11321030,
840, 7.95 (|h, d), o ?&F ggg (“?922; 112 12.81 (1, s)
TFA salt 1.8[- 210 62011=-7214 H 3257167222 9598.31 658,
2.77 (2H, m| 3.79 6. 56 nf)1447 (89, 5), 1. mxgzzg 13392074 558432 |8 10
7.35-7.39 (1H_m 47 (1HS)M12GH§31-12192(9|4br)1233 1202, _7.70_(16H ),
8.00-8.16 (5H m, H, 1133, 1031, 958, s) 10 24 29310 94
(1H, s), 12.B0 (1H, 1.93-2.02 (1H, m, m,
2.62- 3265, {1655, 16 H;40 Eio(ggl K q_ql'" tt ,006 1 éH}ggSﬂmg 1541,
1503, 1473, 1711826 |7. K10 m’rﬂ%{ 1557 (1286, (1439,
1400, 1359, |m), 7.5 N s), 10. 21 ﬂ3<2%111729431 1259,
(1H, s), 10.B0 (1H, H, s) 1133,1037, 931, E?‘ 8y, o 9946, 9d WD
03/ 064397 PCGFUSH37 .(@ﬁ39$51gﬁlywm“2§22§2 abs)—(CH1)
1.94-2.04 (1H n), 2. (1Hm), 2231 281, &, /éd-o7hkkH, m),,| 2. 70-2.83 (|1H, ),
3.78 (1H, 1786, ;4673 3W5$|74,,1H2H 08771.042'47 An6t24A50my, 7. 50-
1544, 1374, 1B65, = 17 . 7362477(2'7'1 (I5PP1-61J 13797 79 ( 2H,
1228, 1216, [1205, br),12 P 1%&_“ ¢ 108 17 (21 d), 1137
10.23 (1H sy 1078 SR8 9, 2050 by, | 1673, 1595, 156,
2.60-2.74 (2H, m), 3.85 (3H, s), 4.10- 1507, 1464, 1291,
113 4.19 (1H, my), 4.95 (2H, br hump), 6.85 | 1245, 1202, 1132,
(1H, ©), 7.05 (1H, d), 7.29 (1H, t), 7.36- | 1025, 946, 874,
7.50 (3H, m), 8.00 (1H, s), 8.12 (1H, s), | 838, 801, 754,
9.95 (1H, s), 13.00 (1H, br s) 738
1.77-1.87 (H, m), 2.15-2.25 (1H, m), 1660, 1596, 1563,
2.50-2.70 (2H, m), 3.75-3.81 (1H, m), 1507, 1484, 1451,
114 4.25 (2H, br hump), 5.09 (2H, s), 6.92 1316, 1262, 1202,
(14, d), 7.01 (1H, d), 7.08 (1H, s), 1026, 946, 879,
7.20-7.50 (8H, m), 7.98 (1H, s), 8.10 838, 801, 762,
(1H, s), 10.09 (1H, s), 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), 6.6 (1H, d), 6.79-685 2H,m), | o107 oot 10
115 7.10 (1H, t), 7.24 (2H, br s), 7.42 1137’949 ’874 ’
(1H,d), 7.48 (1H, d),7.99 (1H, 5), 8.10 | g50"% 72 2"
(1H, s), 9.48 (1H, br s), 10.07 (1H, s), ’ ’
13.04 (1H, br s)
1.95-2.00 (1H,m), 2.28-2.32 (1H, m),
2.43 (3H,s), 2.77-2.85 (2H, m), 4.11 3037, 1741, 1712,
116 (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),

10.18 (1H, s), 12.60 (1H, brs). TFA salt

1155, 1107, 912
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1.78-1.80 (1
(0.5H, t),

H m,

2.10-2.14 (1H m,
7.05 (1H, m),

173 531 8wBd3/p64397 7. 65 (1H, m,

2.89 (1H, m), 3.77 (0.5H, t), 3.93
7.31-7.41 (5H, ), 7.48 (1H n), 3257, 1672, 1593,
7.66 (1H, s), 7.78 (1H 1B2USKHTMI6 1312,

.,

Hz) ,
1134. 8
1H m,
5 507

10. 26

63,
1497,
brs),

H m,

r),

2. 40-

2871,

88, 178
(1H,

198,

, 7.35

|oHz)

0. 20
593,
18 7. 39

s), 8.14 (1H, n), 9.40 (1H, brs), 9.67 (1H, 774 brs), 10.2 (0.5H, brs),
10,25 (0.5H, brs), 12.6 (1H, brs) 1.94-2.02 (lH n), 2.20-2.30 (1H,
2.61- 2232. 8] ChaRA. 8, MAT4] 507 T.22 2.79 (2H 78 (1M, tIRJ 7.5
7.36- 1546.7) 1g{1. 8, one 6 B8HI m, 7. o7 Q@R(sH 10. 23nf4H,
br), 11.08 (fgH—br 266ttt u'|9920 6:12:@2\(11H-Im n;, 27 20- 2. 30 ¢
2.60 2.76 (2H, m, 3.81 (1H t, 4@(@4#525}{’ 770&61— 0,| 308657679, 119¢] 1
7.22 7.81 (6H ny, 7.9878. 496.194Hzam)(1m3) 3% (Q&ﬁimmm 6, |129R1Dp, 838) ,
(1H br), 11103 (1H| br), (2. 84 1384} BOFLH Chm . 8.04 (17i).1 | 78%.(4H, ),
2.09-2.15 (1H—n)—2.80 2. 89 (1u1°49“ Q% Qg_;QfW%sﬂtnr (H—t)—32
1638, 1560, | 176 497 7.83 [7. 29- 1 éfggf27 H ?’?2%2 (34 m, 8.7
1312, 1031, (1{'|18 s)|: 99129 (1 Qr@)(m By, 2.65 ( 2&1 cbfsS'u)Ht f 1 g .1|§ ,
12. 45 (1H bys) 181, 75-Tloo| (1H, |mas-721 1B @), 2867 IFﬁHn) 280 22651 2
4.10-4.15 (1H, n), 7.18-7.p5 17'f%@@ﬂ793@1@ﬂ#skﬁ267H35-7.7 (6H, m,
7.6-7.75 (4H—br—1663 1541 1458 b Faseloe g 102 {1H
10 9 y yzgl- 3_$ HI, :I, y LU 4 \ L1 I,
L9 (1H, br), 12.8|(1H bf). L.|7052%d! Egg d?’ {18 (1H
3491, 3291, B069, 260 (2H &9, 11a+ ﬂaH;7 7.5 ; ??ﬂ&ggﬁ'i
1674, d), 7| 197%1n| t$° 7] 071 766735&M,w57 ra@, 164,9;i§ 9 % 4
574 8.54 m),|7.50-7.170 (5H m, 3, 1 45( 931%%74 1439, 1325,
s), 10.24 (1H—s)—10-78—(AH—s) foﬁ 1#2“% 5523 (AH—s)—4
1133, 1032, P54, 892, 879. 1.78£%@ (IFf) 2 r$ﬁ4 3.90 (1H, m
(1H, d, J=8.BCHmo, 7.429(1H, 6d, i, m 5537431:%}375715@9 50846 b1 J=8
7.46 (2H, m| 7.60 (|3H, ™ 7.83mB&mH$RKU O . 7.90 (3H m), 1
(1H, br s), L10.70-10.8 (1H, s),1£2ﬁ860HdN (1H r 1318316541
1.75-1.93 (1H, ?) 4.10-2. 02 (1H,F 18°§?%§ !%Egi é@g, PAT0 164518, 5
2. | . 7 7. > i, 1303 1029,
65 (2H, m| 31%5-3. 9B7(1H 749, grzzﬁ,i i34, 105358, 13300
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,
122 441 749 | 752 (4, r(n), 7.62)-7.66 (2H, r31), 8.06 1471, 1033, 805
(1H, s), 10.42 (1H, brs).
1.75-1.77 (1H,m), 2.08-2.49 (1H, m),
3.01-3.04 (2H, m), 3.12-3.16 (2H, m),
3.91 (1H, 1), 7.15-7,25 (1H, m), 7.26- 3277, 1646, 1560,
123 476 | 822 | 2757 (4H, m), 7.38-7.41 (3H, m), 7.63 | 1507, 1059, 1032
(1H, d), 7.65 (1H, s), 8.07 (1H, s), 10.22
(1H, brs), 12.7 (1H, brs).
1.81-1.90 (1H, m), 2.16-2.33 (1H, m),
2.91 (1H, m), .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, s), 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, s), 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
s), 10.1-10.4(1H, br s), 12.4-12.7(1H, br
5)
1.76-1.99 (1H, m), 2.14-2.16 (1H, m),
3.88-3.92 (1H, m), 6.78 (1H, 1), 7.27 3290, 1008, 1002,
127 454 781 | (4H, m), 7.28-7.29 (1H, m), 7.617.67 | 1377 1030, 807
(4H, m), 8.32 (1H, s), 8.84 (1H, s), gag
10.14 (1H, brs), 11.93 (1H, brs).
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(9H, n), 8.05-8.10 (1H nj, 10.19-10.27 1203, 1185, 1134, (1H, n), 10.82
(1H, s), 12.74 (1H s) 1049, 1032, 958, 905, 876, 838. 3242, 2919, 1666,
1.36 (3H,WD)3/0M392-1.90 (1H, nj, 2.05-2.20 1645, 1597, 151BCT/ASIA2009 ,
2.38-2.60 (2H, n), 3.72-3.92 (1H 1502,1491, 1473, 181 526 7.85 nj, 4.12
(2H, q), 7.16 (1H, d), 7.35-7.68 1438, 1390, 1329, (8H, n), 7.92-7.96 (1H,
. 10.19- 10[ Toripid, MZB1] 1239, (1H, 10, 71 (1M, 9), 12IR5 (1H s)
1047, 1030, Plly, 82310[,% 108 D 03/ 0643 MR/ US03/ 02096 d. d obs)
Rt 1HNWR (nT5—%751T9 1H; |,|74f7 P8.2n) 275 A, ’269 , m,
3.85-3.95 (1H, m, 7.35-7.70 182 (516, QQQH(tm;sg& 995-|8 9 o
8.05-8.1 (2H 1%5, 15§1?), 14?6}) r‘()l;l,t14)112(4li®r12718(111ﬂl-d) 7m)9 Jfﬁ rl s),
12.8 (1H, s)|1.75-1.190°(1H ny, [2/-456Hm 2;6%98(2H n ,
3.9-3.95 (1H n), 7.]35-7.65 183 5&%‘@"3@%% lly %j)(“?bé% 7 85 (1H, m,
br s), 12.8 (1H, s) {1.78(1H, ) ,| 243kdn, 6)lbka M5 (B 15)’8,15’579@66,I-, br
m, 7.39 (2H bi2on),| 7380( LH.36l664H, dd) 643; 74asn4m) 1314(155014804@ebﬂ5$r), 7.60
(2H, m, 7.92(1H, m| 1473|7.98(|1M 735 “800%382(944 Sh)102310"'851-1§@9%§1PH br s)
12.79 (1H, bF—s)}—2{70{(IH+) 2”’“"’“24‘3 A )'7 M 93 _20{21 1)

’ 7 AR 57’ ZAY '50 ’
3.85(1H, br f), 7.27-7.44 1641 |1 5 QHt 7% '3 m |
7.51(1H, m, | 7. &8 (2H, 40m , | 1450 |7 T@azﬁsﬁ3@ hh3®” ﬁ@si&@lﬁo4n),

10. 61(1H, br|s), 12.[70 (1H br s 7521(1%5@4; (1H)s), 121 16H( 1H, 1189, 1138, ®O5.(2H, br
m, 3.88(1H_m, 7 132(2H |n) 7 =B (IIHLrYI3G 560 8 04 1m&ﬂ?au, M-
7.50(2H, m,|7.60 (2H, m),| 1644 é_g%‘g) %%7%“273(%5%@@,60_@, 7.95(1H, ),
8.05(1H, m, |8,21(1H m, 10, 20(|1 C 179 6703 k509 1H,| br s),
12.37-12.92 (1HBr |s) 323 1) 19P%8H, 7(158)7101“-76\6 om)(stm;Lo (kbsm), 3.32 (2H,
br m), 2.70(RH, q), [3.87(1H m),| 737 2H,s),8.06 (1H,s), 10.08 (1H,
br), 12.53 (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 s),
132 359 | 622 | 7.30(1H, m), 7.40 (2H, 5), 7.55 (1H, m), | pooop 87 1308
7.65 (1H, m), 8.10 (1H, s), 10.25 (1H, :
5)
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,
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, s), 12.46 | 1291, 1184, 1137,
(1H, brs) 922, 805, 764
1.95-2.06 (1H, m), 2.22-2.35 (1H, m), 3265, 3015, 2970,
2.62-2.71 (1H, m), 2.74-2.82 (1H, m), 2933, 1736, 1671,
134 300 646 | 282 (3H, d), .78 (1H,1), 7.7 (1H, d), | 1561, 1518, 1470,
: 7.23 (1H, dd), 7.39 (1H, dd), 7.62 (2H, | 1365, 1304, 1229,
br s), 7.64-7.68 (2H, m), 7.93 (1H, s), 1202, 1133, 1031,
10.03 (1H, s), 11.31 (1H, s) 953, 874, 836.
(CDCl3) 1.19 (3H, t, J 7.6 Hz), 1.91-2.03
(1H, m), 2.27-2.33 (1H, m), 2.43 (3H, s),
2.62 (2H, q, J 7.6 Hz), 2.68-2.83 (2H, 1673.1, 1201.4,
135 337 | 645 | 1) 378 (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, s), 12.53 (1H, br). TFA salt
1.7-1.9(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
s), 10.1-10.4(1H, br s), 12.4-12.7(1H, br
s)
(D4-MeOH) 2.19 (3H, s), 2.26 - 2.35 3237, 3053, 1660,
(1H, m), 2.54 (3H, s), 2.54 - 2.62 (1H, | 1644, 1542, 1501,
137 340 4.84 | m), 2.91-3.03 (2H, m), 5.73 (1H, 1), 1434, 1373, 1317,
6.44 (1H, 1), 7.39 - 7.47 (3H, m), 7.64 1204, 1127, 835,
(1H, d), 8.01 (1H, s) 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 s), 7.15(1H,d),
138 378 615 | Ioeiirr ), 7.4(1H, d), 7.6:7.7(2H, m), 1659, 1535, 1201
7.9(1H, s), 10.1(1H, br s), 12.4-12.7(1H,
br s)
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187 510 8.12 7.35(4H, n), 7.32(1H, 1), 7.50(2H, 1), 1653 , 1542, 1472 7.60
(2H, m), 7.90(1H, s), 7.95(1H m, 10.20(1H, s), 10.60(1H, s), 12.57-12.88
(1H, br SWO00008GOBH, t), 1.62(2H m), 1.74(1H m, 2.10 @ECHUSK208 30 ( 2H,
m, 2.60(2H, q), 188 524 8.55 3.88(1H, nm), 7.35(4H, n), 7.41(1H, n), 1654,
1541, 1491 7.59(2H, n), 7.93(3H br m), 10 20(1H s), 10.59(1H, s),
12.58-12. 90 [ TdmmL BIM+11] 70(IH, M, & 3.29 (2B, 3. 87(1H,
M, 7.32(1H, | m No/- 41( ) “r)Rt189 560 8 0d! (2H m, |7 77&31-1) m,
7.91(1H, IT) 655 —4854 727 188’_‘1{" { H]',Q'!'E%‘I(H‘) )1.34 G(‘ b), 2. 50
12.96 (1H, bf s). 1.82(1H, |m, 2 Aal thb o fyiordnaBlatmm| 89(1 L
7.16(1H, m,|7.28(1H, 8o, 19@195185831115m76451(+4w 7m)742}1 65(’5%@ L7 2H,
m, 654, 1541, 1507 | 7. 96(LH, m)| m180-8.08(1Hs). w 101211F55*-s)12 (1H br 9.
1.85(1H m), 219 (UH 2_51(¢ﬂ4123( M810%1ﬁ, 06(1H m 7. 18(1H,
M, 191 554 7. 46 7.30-7. 40[3H, m.& §%§%§ s mf%ﬁ‘,J,H 1653, 1558, 1507
m, 7.85(1H, O 7 ), 418 é g ,,42%;5 q26ad 66 15582 [12 (1H,
M. 3.25 (2H ni‘ 3. 78(0%H| " &3¢ 37639512Hlmm795§’0(29(slh-p1-r’r) 79992 496 7.|49
7.34(6H br |, 7.51(1H m, 7.6 AB{1H, 1963§504Q6@®B) 1471  7.93(1H,| s),
10.20 (1H, bf—s) S51L1H s} 51138 Je3H sz 101 WD-03/ 064397
PCTT US03/ 02006 Conpld M| Rt T H 39&%@35%53"37 5 2.09 -
2.14 (1H, m| 2140 -| 2484 ( 1ths Mm), 24 5H?n 1/.687’31 3242,
3083, 1675, |193 483 6.49 (1H, n)aoah(m meu 10)2(,1Hbr38 - %?1H m|, 1557,
1511, 1465, [ 7.48 (2H s) [7 B85 10‘71%5(! mrs ﬁ€51278mbrs ’IRA 1132 846,
7.65 (1H, m| 8.03 ([2H, d)| s. 12( m>7 (2H, s) TFA sal t
(D4-MeOH) 2.02 - 2.05 (1H |m, 2( 2. 194 483 6.54
(1H, m, 2.7D0 -12 8Q (243, M) 7.38. 766 4(227% 2Ft)n) 334@5 @64 1 fs-g’ﬁg;-g’
(1H, t, J 7.4 Hz), 7.06-7.37 (6H, m), S Hal.
8.03 (1H, s), 10.07 (1H, s), 12.53 (1H,
br).
1.92-2.04 (1H,m), 2,16-2.32 (1H, m),
2.52.2.67 (1H,m), 2.70-2.80 (1H,m),
143 308 | 729 |878(IHt, J=7.4Hz), 7.34 (1H,m), 7.52- | 1970 1912 1201,
7.76 (6H,br m), 7.93 (1H,s), 8.12 (1H,s),
10.26 (1H,s), 13.60 (1H, brs).
1.75-1.83(1H, m), 2.07-2.20(1H, m),
2.40-2.58(2H, m), 3.92(1H,.m), 7.37(1H,
d, J=8.4Hz), 7.59(1H, d, J=8.3Hz), 1654, 15682, 1545,
144 A3 | 123 | J61(1H, 8), 7.73(1H, s), 8.00 (1H, 5), | 1506, 1472, 1031
8.12(1H, s), 10.20-10.59(1H, br m),
13.19-13.59(1H, br s).
1.80(1H, m), 2.18 (1H, m), 2.50-2.68
145 477 7.93 | (2H, br m), 3.80(1H, m), 7.35(1H, m), 1232’1232’1549’
7.59(3H, m), 7.80(1H, s), 8.01(1H, s). ,
3.04(1H, dd, J=6.2, 12.7Hz), 3.31(1H,
m), 3.91(1H, m), 6.12(2H,.br s), 7.35-
146 427 8.05 | 7.48(2H, m), 7.51(3H, m), 7.66(4H, m), }ggg,ﬁgg,wez,
8.10(2H, d, J=12.7), 10.31 (1H, s), ’
13.12(1H, br s).
3255, 2922, 1704
1.85-2.10 (1H, m), 2.20-2.30 (1H, m), ’ ’ ’
2.47 (3H, 5), 2.552.80 (2H, m), 8.77 | 19771051, 1953,
147 377 6.81 | (1H,1),7.16 (1H, ), 7.38 (1H, dd), 7.60- | (30 7% 1o
7.73 (4H, m), 7.90 (1H,5), 7.99 (1H, 5), | {0’ ou> 566,
10.10 (1H, s), 13.09 (1H, s) gay o
1.95-2.05 (1H, m), 2.20-2.35 (1H, m), 3073, 2943, 1671,
2.60-2.85 (2H, m), 3.79 (1H, t), 7.34 1561, 1508, 1472,
148 473 7.91 (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,
(1H, s), 12.93 (1H, s) 945, 874, 835.
2.15-2.24 (1H, m), 2.35 - 2.44 (1H, m), | 3268, 3099, 2950,
2.78 -2.86 (2H, m), 4.12 (1H, t), 7.39 1670, 1563, 1506,
149 398 6.34 | (1H, dd), 7.49 (1H, d), 7.72 (3H, brs), 1404, 1327, 1178,
7.86 (1H, s), 8.02 (1H, d), 8.09 (1H, s), | 1143, 943, 881,
10.27 (1H, s), 13.03 (1H, brs)TFA salt 840, 799, 71
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7.38 - 7.54 (4H, m), 7.65 (2H, s), 8.10 (1H, 1030 d), 8.46 (1H, d), 8.80
(1H, s), 9.20 (1H s) (D4-MeOH) 1.99 - 2.06 (1H, m), 2.30 - 2.39 (1H, ),
2.70 - 2.8DP0BA3IT), 3.78 (1H, t), 3268, 1670, 1542, 195PCIAISTI@NIT. 39 -
7.54 (4H, n), 7.65 - 7.68 (2H, m), 1465, 1317, 1122, 8.07 (1H, t), 8.20
(1H, s), 8.27 (1H d), 8.77 799, 738 (1 H, d) 1.80-1.91 (1H n), 2.10-2.25
(1H, m, 2.50Con®.OMAB6P. I, 2. 70 (2H, 3.85 (1M, rr), 588 (1M, d, J
1602. 3, 1573/ 0, No196 2087 oKe11. 0 Hz) f%nngiH d'J 17.7 Hgjyhy6. 81-6. 88
1535. 7, 14435—<THT 7 37-7 '1‘335& éle.”_ll r2 ‘2'7’0 ST t24462,—1203. 3,
8.20 (1H, s) 1%026 (1H br), WEB& L Al 2. 78 16600 1558,
1.90-2.10 (1H, 2. 2612 8 -?41H74313Hr2 ﬁenzm 8128(0Q(I2H s, 18979 (1 H |t J 7.3
Hz), 4.15 1669 47 8, 1q7 111336(1?15br¢9)91t$10(:ﬂ4,br$) 00 7 45 (4H )
7.58-7.80 (6H, 1200.8, 1134. 9 s)1gg g br)l, 10.80
(1H, br), 12]83 41H bgz. TRA SalT 631 852 CIH| ™,
2.60- 2.82 (RH, m), [3.78 (L H t ré% 80@) ,153913627275 (3H,
n, 7.61-7.66 (3H, 1669. 6, | 1547. 8;1H S)1986(5lﬂiilbr)611435 ‘S-bbr 14 (3H, br), |7.98
(1H, s), 8.00-8.30 1200.8, | 1134. 6150(1@51 180-19_9 J 7.6 Hz), |8.29
(3H, br), 10|25 (1H,| br), 10.82 (2 Gth ? E?yl ). TFA salt |1.95
(1H, m, 2.20 (&3, M, 49 67 {%H, 510 0 = B H73 (17874, 1§47.87.. 47 ( 2H,
d, J=8.6Hz),|7.13 (2H, % =8 5Hzy), 6.90-38 (4, ), 71;_5%0 (11573, 15§05 4365.619d 574
8.55 n), 7.32 (1H m)|, 7.35}7.52 (smssum 7771309),9141(43 7.55-7.76 (§H, br
, 7.91 (1H_s), 8105 (2H d, 1-89%96$I51{7N'* memwbm q\ 10.70 (1H_Is),
12.73 (1H, s). 1.78|(1H, m, 2.1 21(*” 7.31 (1H, |d,
J=9. OHz), 7.B7 (1H |d. 200/ 550 8 111 m)see 15658i562H, M,
7.79 1587, 15551931324 378 2H 659 | 774395: :nﬁ)m)879'53 H(HH, | 16, 18936 1128 (1H
s), 10.18(1H s), 1d.89-11|18 (1I-$09tiﬁss1))31(112| @8%12298819*(1H br s). 1.80
(1H m, 2. 11 (1H_m. 2 55 (2H| 5F; 3 81 (1H 5 11.5 97 (2H Hr s),
7.30 201 518(7.72 (1H, d, P=8.3Hz) 7627;5{&}21;%3@879",4 t}!i'g OHZ) 1598, 1554, 1472,
154 341 5.80 (2H, d), 7.20-7.40 (4H, m), 7.38 (1H, d), | 1666,1198, 1135,
: 7.55 (1H d), 7.75 (3H brs), 8.02 (1Hs), | 830, 799, 718
8.11 (1H,s), 10.19 (1H,s), 13.05 (1H,
brs).
‘ 1.1-1.4(2H, m), 1.6-1.8(1H, m), 2.0-
2.1(1H, m), 2.4-3.6(2H, m), 3.7-3.8(1H,
155 381 68 | m),7.3-7.7(5H, m), 7.9-8.2(2H, m), -
10.1-10.2(1H, m), 12.8-13.2(1H, br s)
1.80-1.95 (2H, m), 2.50-2.65 (2H, m),
2.68-2.80 (2H, m), 2.85-2.98 (2H, m), 1649, 1597. 1503
156 321 5.17 | 7.22-7.28 (1H, m), 7.35-7.50 (5H, m), ’ :
7.95-8.02 (2H, m), 9.25 (1H, br s), 1446, 1239, 944
12.99 (1H, br s)
3.17 (1H, m), 3.43-3.61 (1H, m), 4.08(1H,
157 316 571 m), 7.37-7.41(4H, br m), 7.89(3H, br s), 1672, 1511, 1201,
) 8.12(1H, s), 8.49(1H, s), 8.56(1H, s), 1135
10.58(1H, s), 11.60(1H, br s).
3277, 3097, 2938,
1.75-1.95 (1H, m), 2.10-2.25 (1H, m), 2.57- | 2884, 1647, 1553,
2.70 (1H, m), 2.90-3.10 (1H, m), 3.83 (1H, 1509, 1474, 1436,
158 468 7.89 t), 4.43 (2H, d), 6.48 (1H, t), 7.10-7.23 (3H, | 1399, 1356, 1311,
' m), 7.29 (2H, t), 7.37-7.47 (3H, m), 7.58- 1236, 1203, 1183,
7.67 (2H, m), 8.06 (1H, s), 10.02 (1H, s), 1134, 1073, 1030,
11.29 (1H, s 991, 958, 873, 833,
811.
1.15-1.30 (6H, m), 1.55-1.65 (1H, m), 1.65-
1.90 (3H, m), 1.95-2.05 (2H, m), 2.10-2.20 ?ggg %ggg ffgg
159 460 g1 | (1H m) 2.532.60 (1H, m),3.42347 (1H, | ;o0 200 00"
: m), 3.83 (1H, t), 5.62 (1H, d), 7.10-7.20 1182’ 1132’ 1031’
(2H, m), 7.39 (1H, dd), 7.60-7.66 (2H, m), é40 8(35 ’
8.03 (1H, s), 9.98 (1H, s), 11.20 (1H, s) ’
1.75-1.9(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-
160 161 T8 1 80(1H, 5), 8.0-805(1H, m), 8.10(1H, 5, | [66%1546.741
10.3(1H, br s), 10.8-10.95(1H, brs), 12.7-
12.8(1H, br s
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7.50 (1H, m, 7.57 (3H, m, 7.75 (2H, n), 1330, 1125 7.91 (1H s), 10.20
(1H, s), 10.72-10.10 (1H, br s), 12.81 (1H, s). 1.78 (1H, m, 2.10 (1H,
m, 3.85 WOM3/06B97 7.35 (1H, d, J=8.3Hz), 7.41 (1H, d, 155PCIARB30218R0, 202
616 8.93 J=9.0Hz) 7.50 (1H, m, 7.58 (3H, n), 8.01 1195 (1H, s), 8.41 (1H,
s), 8.70 (2H, s), 10.25(1H, s), 12.68-13.01 -102 WO 03/ 064397
PCT/ US03/ 0209@0m n‘de.ﬂ.\#l 1 I RINo (obs) 1Rt HNW (cm1l 1.8R (1H |m,
2.07 (1H, m|, @,},SgZH Rpr |m), 3.81 HXMBy | 6.09-7.89 (g br|s),
7.35 (1H, d,3 AN o ATk 203568837
359, 0). 7.51 (1H |m. 7.160 (2H,29mer 1H, s), 8.02](1H,
m, 8.21(1H, r’r)l,1 8129 }H, 38)9 @4423{ (n)lH;ll(sH brlﬂ)07?96HZbﬂ. 41608.1F$8, br 3),
12.82 (1H, s). T 78] (18 my,”3. ga, Hﬂ% 0L, w1 B0 | 1537049 (1H, |d,
J=8.3Hz), 7.142 (1H, |d, 204 566 § 82J‘ g 1H7S>%1194(“ﬂ=1bf r), 7.60 (3H| m,
7.70 1586, 1552474 —(HH—s); ﬁmﬂmpmwﬁ S0 Han, M 1260, 1162
8.10(111, m)|, 10.23(1H, s)|, 10. 78odduG4 6(gﬂ(ﬂngr72@& 2,75 (1H, s).
1.90-2.04 (1 H, g‘) 2. . 38]5 ( 1 7BP(1HY), 728.(661112 88 (1@2rhi, rr)15983154z714§01H t J
7.4 Hz), 4.35 1660 ‘%§50. 17 3050 6BeD.7. 55 m CLASTEN. 9 7. 36-7. 74" (9H, |m),
7.96 (1H, s)|, 1474. (, 1202, 4, ssgé(mr,l)lﬁfl 551071 8% Hﬁ) 8. 16 (1H, s), 10.23
1133. 3 (1H, |or)—10188—CHH—bri 1521 Sbhn( ot 500, my A8 St (DA=WECH) 2. 02 -
2.07 (1H, m| 2.33 { 2.40 [3247, |29b8,m)B&2595(1H ﬁsgaiaﬁ 08 (1H, m, 2.72 -
2.87 (2H, m|, 21687 (3H90s)|, 8BIG brsl B3] 35HA D, 7.4-B35GH, ﬂg)’lH 160,154,181 (2H, d),
7.39 - 7.53 |(4H, 1322, 1271, 11845677 Hs>7836@H£1m°50§1) 87 (2H, d), 8.01
g25 753 (P4 Mo 10.3(1H, Br's), 2. 7-12,301H, bys 7’ A AN 7a1y
(1H, S) 1132, =4 o re) L= |vc\/||}20 68\.( 22¢ 33 4- 5 11U (117, OLL 3,
2966, 1665, | M, 2.37 - 2.43 (1l eihn nb“ﬁ; 082 éﬁ‘;@@ﬁ[ 160299 19897, 1475,
207 525 7.45 mi64 3. 23 4{72H, qj&,th@Sﬁ@Hazv)L@mnﬁB6$2H c}%& gzg 1265,
1184, 7.38 | 7.54 (4H, n'), 64 ({1, 8.39)(1H, 3, 86 (1E2H 102132 11 1?’9 769
d, 8.02 (1H—s) 1. 72 - 30 /1;ﬂ1 D, 12824860 o 1g (944 | 3217 1639
1521 ) A Y7890 (TH, my, 212-221 (UH, m), 2.53- 2&991%58 '
, 2.61 (H, m), 3.89 (14,1 7.7 H2), 7.20- | {00y joce
165 479 8.03 | 7.45(SH,m),7.63-7.68 (2H, m), 7.84-7.86 | | a0cs 100"
(1H, m), 8.18 (1H, m), 8.39 (1, m), 936 | [ 50—
(1H. s), 10.19 (1H, br), 12.14 (1H, br). :
1.83-1.92 (1H, m), 215-2.24 (1H, m), 2.53-
2.67 (2H, m), 3.86 (1H, t, J 7.5 Hz), 7.29-
166 534 8.60 | 7.41 (SH, m), 7.60-7.67 (4H, m), 8.32 (1H, %gigg’}jggg’
5),9.05 (1H, s), 10.17 (1H, br), 12.03 (1H, 0, 1408
br)
1.93-2.03 (1H, m), 2.21 - 2.30 (1H, m),
2.63 - 279 (2H. m), 3.77 (K, 1), 3.85 (3H, ?ggz iggg’ }Zgi’
167 s19 240 | 9719 (1H,dd),737 (1H,dd), 743-748 | (200 000 oo
: (2H, m), 7.54 (1H, dd), 7.63 - 7.70 (TH, m), | 1745 1040, 846
7.94 (1H, ), 1022 (1H, ), 10.77 (1K, 8), | 200 h1e" "0
12.79 (1H, s) TFA salt ’
1.93-2.02 (1H, m), 2.20 - 2.30 (1H, m), 3196, 3058, 1670,
2.61-2.79 (2H, m), 3.77 (1H, 1), 3.85 3H, | 1639, 1598, 1542,
6 s1 7a0 | 9 707-7.10 CH,m), 7.37 (1H,dd), 743 | 1511, 1470, 1321,
: (1H, d), 7.54 (1H, dd), 7.63- 7.70 (5H, m), | 1260, 1204, 1184,
7.92 (1H, d), 8.06 (1H, d), 10.21 (1H, s), 1132, 1040, 830,
10.61 (1H, 5), 12.75 (1H. 5). TFA salt 794
1.94-2.03 (1H, m), 2.21 - 2.31 (1H, m),
2.61 - 2.80 (2H, m), 3.78 (1H, 1), 7.24 - 7.27 ?ggg fgﬁg }ﬂg
169 488 13 | (UH,m),7.38 (1H,dd), 7.43 (1K d),7.56 | 13057 0 o
: (1H, dd), 7.64 770 (SH, m), 8.80 (1H,dd), | 135" 1030, 840,
795 (1h, ), 1023 (1, 5), 1087 (1K, 9), | ngy 7yg
12.81 (1H, s) TFA salt :
1.87-2.00 (1H, m), 2.15-2.38 (1H, m), 2.60-
277 (2H, m), 3.79 (1H, 1), 6.56 (1H, 5), i’gﬂ ﬁgg iggg
170 53 g10 | 735739 (IH, m), 742747 (1K, m), 7.54- | 1500 00 o0
: 7.70 (6H, m), 8.00-8.16 (SH, m), 8.72 (1H, | 1730”107 gse””
:g 1024 (1H, 5), 1094 (1K, ), 1280 (I, | ge=”3a0
1.93-2.02 (1H, m), 2.18-2.31 (1H, m), 2.62- i’gﬁ }ggg %Zgg
2.80 (2H, m), 3.77 (1H, ), 6.15 (2H, 5), 1430, 1400, 1359,
171 526 731 | 6.5 (1H,5), 7.08 (I, d), 7.35-744 QH, | |55 /o0 1520
m), 7.51-7.70 (6H, m), 791 (1H,), 1021 | 1735 1037, 031
(1H, 5), 10.60 (1H, 5), 12.76 (1H, 5) il
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3.90 (1H, t), 7.38 (1H, d), 7.43 (1H, d), 1465, 1347, 1322, 208 528 7.58
7.51 - 7.62 (4H, n),, 7.87 (111, t), 8.00 (1H 1296, 1127, 876, s), 8.49
(1H, t), WOB0¢BbY s), 10.28 (1H, s), 810 12.94 (1H, s) 1.POTAISOB0Z9H, ),
2.20-2.31 (1H, m), 2.58 2.80 (2H, m), 2.74 (3H, s), 3.77 (1H t), 3252,
3047, 1671, 209 511 7.29 6.70-6.80 (1H, m, 7.15-7.28 (3H m, 7.35- 1604,
1547, 1472, | Copd2HM#L, |7..50-17.55 (1H,, 7.60-7.75 (1431, 1326, (1201,
(5H m, 7.98 (Ng s ,(Ogg >11%t1k, s), 10. B5 1031, 839. (cn{-IJ)H s),
12.74 (1H, s TFA Sart 1. 19 (31 fﬂ&O}ﬂH 1§§31&ﬁ%ﬂ@5& 2. 4232 <¢CH, m,
2.55-2.80 (2H, m, 3,11 (2H q), Q’%@,SB@IQ?@J%@HYG (&g—l . .[70- 6. 85
(1H, n), 7.18-7.28 1548, 1472, 14r3437(1ma) 7512547(21@&)(73@4 n§544 }f_;ﬂ 6§ 45 (2H,
m, 7.50-7.58 (1B 132758 120846 111735 GH. m7627776c¥H s 1206 985, (1H, ),
10.20 (1H, s), 10.55 (1H $), 12 %3 lisr) S) 1%%@%{ d)9531137835 sal
1.80-1.92 (1|H m, p.16-2]28 (1 Mo 226(3H s),
2. 50-2. 67 (2H T 3 90 T560 2, e s6an nB,]:ZZIOB.le(YH/ﬁ@a.SQl 7 3 Hz)
6.58-6.60 (1|/H m, [1201.3 7.00-7UH®D@8FWSH$%3%(331 IOH S
1H s,10.21 1H, br, 11.02 1H, br, 607 1( 4L (M 61 48( ggg H93 ,
1664. 7, 16165, 1"°2. 50- 3°%65 (%?—?, g e %&"P% i e % 55 sl g1
8.53 472 (1H| m), 7.P1-7.42 (5H,| @107 008vh (3H M,
8.35 (1 H s), 9.15 (1 H, br), 1&23@meH br) 12 06 1 H, br) 1.40 |(2H
m, 1.51 (4H m, 1.80 (1 H, 16621 92526H, nmmzam 2553 LaR s 3.0 (2H,
s), 3.88 (1 H, 1824,| 1682 2142. 423 mk ;?,;17‘;2 25 %H,wmwm%- 7.54
(3H, m, 7.58-7.63 (2H m), 7.9 Sle 1,286@91 % S)34810. 27 (1) H, s),
10.72 (1 H, |5, I27751Hbrs| -1037 3562 B, BH030-02096 Conpd.| M+l Rt
i HNMR m No (pbs) i 1,78 (1|H, m}| 27,3(2151111)(&81}@,1{ ) 7.6 2),396-( 4H2332@%7.9, 166|1,
1545, n), 3|551752H,| spo7 3|58 4H’81 L m)77. 649 UHQ, 82 UHE DIFS.6712020, 581| 7. 42
(2H, ), 7.47-7.62 (BH n)| 7.95S (1 “’(EfH“Q?)ﬂH‘Tb”z?é (0. 8#° brs), 10.29
(0.5H, brs), 6731 H—brs); *217'5~i7§dH'Ha)209215(1H m), 2.80-
2.89 (1H, m), 3.92 (1H, t), 7.00 (1H, 1), 3263, 1638, 1560,
176 497 7.83 | 7.20-7.41 (4H, m), 7.47-7.52 (3H, m), 8.17 | 1497, 1312, 1031,
(1H, 5), 9.29 (1H, brs), 9.57 (1H, brs), 10.22 | 692
(1H, brs), 12.45 (1HL. brs).
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
5), 7.95-8.15 (3H, m), 10.2 (1H, br), 10.9
(1H, br), 12.8 (1H, br).
3491, 3291, 3069
1.70-1.90 (1H, m), 2.05-2.18 (1H, m), 2.40- s
2.60 (2H, m), 3.72-3.92 (IH, m), 7.10 (2H, | T2 2870 1675,
178 74 g5q | D719 (1H,1),7.28 (1H, ), 735746 (4H, | 1,o07 700 120
: m), 7.50-7.70 (SH, m), 7.86 (1H, ), 7.92 | 07 1o00r 22
(1H, 5), 10.24 (1H, ), 10.78 (10, ), 1276 | 706" 1133 1032,
(1H, 5) L oo
954, 892, 879.
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 | J=8.9Hz) 7.46 (2H, m), 7.60 (3H, m), 7.83 }ggz ig% 1473,
(1H, m), 7.90 (3H, m), 10.20 (1H, br s), ’
10.70-10.8 (1H, ), 12.56-12.94 (1H, br s).
3183, 1654, 1593,
1.75-1.93 (1H, m), 2.10-2.22 (1H, m), 2.38- | 1541, 1499, 1470,
180 si8 739 | 265 (@H, m),3.75-3.95 (1H, m), 7.37-7.70 | 1434,1388, 1330,
: (9H, m), 8.05-8.10 (1H, m), 10.19-10.27 1203, 1185, 1134,
(1H, m), 10.82 (1H, s), 12.74 (1H, s) 1049, 1032, 958,
905, 876, 838.
3242, 2919, 1666,
1.36 (3H, t), 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),4.12 (2H, q), 7.16 (1H, d), 7.35-7.68 1438, 1390, 1329,
(8H, m), 7.92-7.96 (1H, m), 10.19-10.28 1301, 1281, 1235,
(1H, m), 10.71 (1H, s), 12.75 (1H, 5) 1047, 1030, 911,
823,
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brs). 0.99 (6H, t), 1.73 (1 H m, 2.09 (1 H n), 2967, 1655, 1557, 3.30
(2H, s), 3.76 (0.5H, t), 3.69 (0.5H 1472, 1323, 1055, 216 567 7.07 t),
7.25-7. 6IWODBI0643p7 7.92-7.99 (3H, m), 1013, 811 10.20 (1 ICcThrsey92080. 71 (1
H, brs), 12.75 1 H brs). 1.78 (1 H n), 2.11 (1 H n), 2.88 (1 H, 2981,
1668, 1540, n), 3.76 (0.5H, t), 3.86 (0.5H, t), 5.30 1473, 1323, 1054,
217 562 6. 85 [(Cémpd)| M+32]( J%H, s), 7.25. (1 H_s), 7.35F 101BR 815,]| 722
7.43 (2H, m) | 7TN©-7 Qg,bg)w 7.81 (1HNMR 77928 02 (@M . [10. 19
(1 H brs), [(T079 1A, Ors);, 12 ’ﬁs%@?ﬁ'@)zoségﬁ?ﬂhr}f% m—2. rz (¢t H n,
.32 (4H, 1662, 1550, 1469 m),|2 65121{2[, bhsavp (p2mSisGio H, m), 3.51 1324,
1134, 1031. |(2H82s)| 31675|( 09BH, (TH)m), 73580 (10 mb BipS-31) (2H.2 1181658 555 137
7.36-7.43 (2H, n), 7,46-7.%2 (5H mm021077@11m71@87<1f(13w r’r), 10. 20 (0. 5H,
brs), 10.29 H0-5H—brs}—30-—71 ool 0_5 Hm H—brsy—2—75(1 H
m, 2.08 (1 H m, 2/85(1H m, %%,m'gﬁg?% ‘§7357§6§o (1 H m, 733
(2H, m, 7.51 (isH, {1334 2193564 7857(115% 0681 @dH, | 1383, s, 1367 82| (1 H,
d), 7.95(1 H n), 8 15 (1|H d)|m8sREH 1s>&o3<s1)brs>,1®9<217(1 H s), 10.90 (1 H,
brs), 12.74 [AH_brsl 1.751(1 H bﬁ‘)lZ’B(]ﬂtbS)(1 H, m 8(3H, _s), 166
1545, 1491, (2.83(1 H m, |3.89 ;;’8 ’W)jl;ﬁg( 1324 220 524 7.09
7.40(1 H, d),| 7450 (L Ko M, 845 5% m), 7.62 )|, 166 BB 155K, ) ,
8.15 (1 H, d)f, 8.30(1 H @), 8. eﬂgs(lmnhdsoa)ﬂ mjl,(i)oszaéiloahi SY73 10.95 1| H, brs
, 12.73 (1 H|_brs 75 (1 H nbr22d®0fbr, n), 2.48(2H n), 2.81(1 H,
m, 3.84 (L H m, 7,31 (1/H d)}LB0H G?G)SGHg@%IAﬁ% d, 7.50 (1 H m,
7.59 (2H m | - 7 80(1&@ 1) oo Q%E ;F{ ;%g%’ . d) 164181585(sks.H, | d)
8.66(1 H s), 18 25( T s), 11 Jgrﬁg(ul é( Bis. (B2 MeOH) 1.85 (6H,
d, 1.99 - 2,04 1675, 1557, 1496, 106((1H|b{;s) m@70(12L13@) 2.399 (1 H m, 2.67 -
2.80 1470, 1189, 113Pp, 222 479 9%87%%(:%;56 n;>a7a.3129((%z{m;r31>,07 (I H m, B.79 (1
H 794 t), 7]31 (1 H d), 7.41 - ,7.32(1H, m
41 ) Jmi), 7.60 (2H, m),
186 560 8.04 7.85(1H, m), 7.95(1FLs), 8.05(1H, m), 1644, 1528, 1475
§,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
4 (2H, br m), 2.70(2H, q), 3.87(1H, m),
7.35(4H, m), 7.32(1H, m) , 7.50(2H, m),
187 510 812 | 7 (2H,m),7.90(1H,s),7.95(1H,mI)I,l 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, q),
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, br s).
1.82(1H, m), 2.19 (1H, m), 2.58(2H, m),
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, s), 11.55-12.27(1H,
br s).
1.85(1H, m), 2.19 (1H, m), 2.61(2H, m),
3.89(1H, m), 7.06(1H, m), 7.18(1H, m),
191 554 7.46 7.30-7.40(3H, m), 7.61(2H, m), 7.78(1H, 1653, 1558, 1507
m), 7.85(1H, m), 9.97(1H, s), 11.02-
11.41(1H, br s).
1.82(1H, m), 2.12 (1H, m), 3.25 (2H, m),
3.75(2H, s), 3.8%(1H, m), 7.20(1H, m),
192 496 7.49 7.34(6H, br m) , 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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7.67 - 7.73 (2H, n), 7.79 (L H s), 8.36 1 H s) (D4-MeCH 2.00 - 2.
H m), 2.35 - 3226, 1670, 1562, 2.40 (1 H n), 2.72 - 2.82 (2H ),
1495, 140 028&B97 223 515 9.55 (1 H, t), 7.38 - 7.49 (2HPCEUSOF02696 -
1137, 1029, 810 (5H, m), 7.60 - 7.71 (3H, m), 7.75 7.77 (2H m), 7.
H d), 817 (1 H s), 8.44 (1 H, s) (D4- NECH) 2.10 - 2 18 (1 H m,
3206, 3068, ' L6@pmpd. [SRILE [ ./ 2.85 - 3,03 (2H M 3.182 1567, 150
1475, 224 507 Rpll |(Foid) 1) Re7.142 (1 H, ésN' R51 - 7. 58 (3Hemt§27,
1184, IT), 1 68— CtrTt—s)y, 73— —:_—:‘_/-me ) 422 21451 C. 2225
(1H s) TFA/salt -| 104" A0 03/ Q&%Qﬂf&@ﬁ%%ff;&?o% ConnchosMeR, |
(cmi~ No (obs) 19% 7-11. ggng o, ZlHLm2 326 @iH, 1), mBs - 720 8H2R5 |36F, 58, #63. 4
n), 3.9-4.0(LH 544" 2 BH{.59y1.5 LHO98T SY-2H @gll%@mg 1d.
br s), 12.7- 13.3(1H, br s)| 2.06- 7% fHW%d) 59288, 9(
(6H, S), 2.92=3-06 (Lﬂ ||; 379 5) O 2. 2,'85" ) 27_,)032% 4 on
1670. 8, 1199] 7, 228 391 7| 54 7.|680 g Pation, Mg 1HHNs o
83 54 ), ); 3.8 (TP, 7.
(1H, s), 9.52 (¥ dr)*10| 2% (1H38b75)4(4Hl13) 06 (115, 5. iy, §§7 %6541 (1
3.85-3.93 (1H_—m, 29 (1H, t J<W§§6@Hﬁ)8&NHS$I”N1HYQH ? 714,
227 377 8.75|m), 7.67-7.77| (2H, |fP< ia 8 09 f%ﬁ
328X, 1670, 15
9.39 (1H br), 1Q.43 (1H priy 1 Iba}n& )% Pg%[ 1465 1317 1122
2.01-2.10(1H m, 2. 32- 2. 41([LH, n)&maﬁ,ﬁ,szo@ﬂ 8)18 d)r’é77 Sod G3(1H, t)
- 7.31 (1H, d), 7.35 - 7.4 (3H,| BR2®d1, 1665, 1598, 228 447 8. 48 m .
7.56 (6H, m| 7.60 -| 7.64 1562, ﬂ4@69uﬂgﬂQ210%¥H”1 z@m@y@wJQ),
(2H, d), 805 764 7.90 (1H, d), >%$< | 180230473 OH
2.13 (1H, m| 2184 -| 25083 [ 1H4 3 797( 71135~7 124386 (2
3.02 - 3.07 11598, 1857, 14b1, 29% 24m§5§1¢@< 1mm<1 B9 PP 13 7
7.53 (9H, 1312, 1199, 1184 12.78 (1H, br).
1.90-2.10 (1H, m), 2.20-2.30 (1H, m), 2.60-
2.82 (2H, m), 3.79 (1H, t ] 7.3 Hz), 4.15
197 511 675 | (2H,$),7.00-7.45 (4H, m), 7.58-180 (6H, | 1o00 0 107%
s), 8.00-8.30 (6H, m), 10.27 (1H, br), 10.80 -8, 1134.
(1H, br), 12.83 (1H, br). TFA salt
1.92-2.04 (1H, m), 2.20-2.31 (1H, m), 2.60-
2.82 (2H, m), 3.78 (1H, t J 7.0 Hz), 4.15
(2H, 5), 7.36-7.52 (3H, m), 7.61-7.66 (3H,
198 511 645 | s),7.74 (3H, br), 7.98 (1H, ), 8.00-8.30 iggg'g’ng’
(6H, m), 8.11 (2H, d, J 7.6 Hz), 8.29 (3H, -8, 1134.
br), 10.25 (1H, br), 10.82 (1H, br), 12.82
(1H, br). TFA salt
1.05 (1H, m), 2.21 (1H, 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 (LH,
199 574 8.55 | m),7.32 (1H,m), 7.35-7.52 (4H, br m), Do 1313, 1333,
7.55-7.76 (SH, br m), 7.91 (1H, s), 8.05 :
(2H, d, J=8.6Hz), 10.20 (1H, s), 10.70 (1H,
$), 12.73 (1H, 5).
1.78 (1H, m), 2.10 (1H, m), 3.85 (1, m),
7.31 (14, d, J=9.0Hz), 7.37 (1H, d,
J=9.0Fz) 7.49 (1H, m), 7.58 (2H, m), 7.79 | 1587, 1555, 1324,
200 350 8.14 | 28, m). 7.95 (2H, m), 8.31 (1H, m), 8.36 | 1128
(1H. ), 10.18(1H, s), 10.89-11.18 (1H, br
s), 12.68-12.89 (1H, brs).
1.80 (1HL, m), 2.11 (1H, m), 2.55 (2H, m),
3.81 (1H, m), 5.11-5.97 (2H, br s), 7.30
01 s18 Sy | (H,d, J=83Hz), 7.39 (1H, d, J=9.0Hz) 1598, 1552, 1472,
: 7.50 (1H, m), 7.57 (3H, m), 7.75 2H, m), | 1330, 1125
7.91 (1H. s), 10.20 (1H, s), 10.72-10.10
(1H, brs), 12.81 (1H, s).
1.78 (1H, m), 2.10 (1H, m), 3.85 (16, m),
7.35 (1H. d, J=8.3Hz), 7.41 (1H, d,
202 616 893 | J=9.0Hz) 7.50 (1H, m), 7.58 (3H, m), 8.01 ﬁgg 1473, 1320,
(1H, s), 8.41 (1H, s), 8.70 (2H, s),
10.25(1H, s), 12.68-13.01
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m, 7.71 (1H, d), 7.79 (1H s), 8.36 (1H, s) D4-MeOH 1132, 794
2.14-2.22(1H m,2.41-2.51(1H, m, 2.85 - 3.02 (2H, n), 3.82 (1H, t), 230
439 8.12 WOM064397135 (1H, 1), 7.41 (2H, t), 7.47 - - 7.57 PCARISOIN2004. 72 -
7.74 (2H, 1), 8.22 (2H s), 8.40 (1H, s) D4-MeOH 231 425 8.90 - - 2.91 (1H,
dd), 3.24 (1H_ dd), 3.78 (1H, 3267, 1649, 1613, t), 7.21 (1H, d), 7.29
(1H, d), 7.37 (C&de156N{[+11‘:38R 1493, 232 462 8 93 1), 7.4 (1HR 1),
7.60-7.65 (2H, ™o 7|8@bbdn74, 1405, 1330, (MMRd) 8.17| (1Hei)y 8 40 (1H,
s), 9.36 1265, 122L 1204 T (I TS th a0 (it th 2919271%1" =7
1134, 1031, 877, 859|3242, |2918, | 465541 (4, Gés et ey} 36 (1H, dd) 3.21
(1H, 1596, 18360, 1510, 233 363 77%1Idd,)1-833{z)7’n43((111—l1 t), ig :1?% 3H m,
1473, 1375, 1308% 7. 59578 62 (3H, 0H287é§1<ét1m76§)<2H o079 | D3k lo 181, | 1133,
(1H, s), 12.84 (1H, §). 1064, 108 ) 1.81 (1H 1,
2.15 (1H, m,| 2.52 (LH, m | 2. 99 o i“ 14%41% /.45 1662, 1609,
234 457 8.59 ((3H, m| 7.60(2H, s 173/(1}@31)Q¢3-¢4Hrﬂ,33¢@9un) 14941282 75
(1H, s), 7.91(2H m| 8.43|(1H, >732<n_fod353(ﬂzaw4251)H,,d12 77113.56 (1H, br s).
- 105 WD 03//064807 PCEASO3£02006 ICATHAI miﬁoﬂmm KGO ( ab@g,lﬁﬁ,llevR (cr)
1.79 (1H, m, 2.18 (LH m, 2.50| ['fF %%ﬁ gj‘o‘i*; 20068, ), | 3.89
(3H, s), 7.18 (1H, ), 7.28(2H, 1HJ‘§ s ¢ 35 4_29 7.32 V. 40
(2H, ™), 7.53(2H ™| 8. 0L(Z2H d 1%1(11{,@&350&3)@}{&@%@4 d,J=8.2Fy),
8.45 (1H, s)| 10.24 [1H ), 12.b2exa: ﬁSBQHIH-HtJMst)iBSl 79 11 50m b 18
(1H, m, 2.51 (2b 1) s02. 92644, 8(1 P, 7920 3p(2H,
n, 7.40 (3H| n), 16p0, 15%7, 149 r) § (d,j §6€4H113m L 74 2H, d,
J='7.9Hz), 1320 7.8M(2H d, J= Bk 87 B! =
(D4-MeOH)202 207 (1H, m), 2.33 - 2.40 | 3247, 2950, 1655,
206 511 7.08 (1H, m), 2.72 - 2.87 (2H, m), 2.87 (3H, s), 1598, 1537, 1475,
: 3.81 (1H, t), 6.67 (2H, d),7.39 - 7.53 (4H, 1322, 1271, 1184,
m), 7.65 (1H, s), 7.87 (2H, d), 8.01 (1H, s) 1132, 825,753
(D4-MeOH) 1.29 (3H, t), 2.03 - 2.10 (1H,
o). 2.37 - 2.43 (1H, m). 278 - 2.90 (OH, i’ggg fggg’ }Zgg
207 525 7.45 m), 3.23 (2H, q), 3.79 (1H, t), 6.68 (2H, d), 1327’ 1265’ 1184’
7.38 -7.54 (4H, m), 7.64 (1H, s), 7.86 (2H, ’ 4 ’
d),8.02 (1H, s) 1132, 825,794, 769
1.72 -1.80 (1H, m), 2.10 - 2.16 (1H, m),
3.90 (1H, 1), 7.38 (1H, d), 7.43 (1H. d), :ﬁég igzg’ igg
208 528 7.58 7.51 -7.62 (4H, m), 7.87 (1H, t), 8.00 (1H, 1296,1127, 876 ’
s), 8.49 (1H, t), 8.90 (1H,s), 10.28 (1H, s), 810 ’ ’ ’
12.94 (1H, s)
1.90-2.03 (1H, m), 2.20-2.31 (1H, m), 2.58-
2.80 (2H, m), 2.74 (3H, s), 3.77 (1H, 1), 3252,3047, 1671,
209 511 799 6.70-6.80 (1H, m), 7.15-7.28 (3H, m), 7.35- | 1604, 1547, 1472,
’ 7.45 (2H, m), 7.50-7.55 (1H, m), 7.60-7.75 1431, 1326, 1201,
(5H, m), 7.93 (1H, s), 10.21 (1H, s), 10.56 1135, 1031, 839.
(1H, s), 12.74 (1H, s) TFA salt
1.19 (3H, t), 1.90-2.05 (1H, m), 2.14-2.32
(1H, m), 2.55-2.80 (2H, m), 3.11 (2H, q),
3.76 (1H, ), 6.70-6.85 (1H, m), 7.18-7.28 ?gﬁg fg;g %2;11’
210 525 7.68 (3H, m), 7.32-7.45 (2H, m), 7.50-7.53 (1H, 1327’ 1201’ 1134’
m), 7.60-7.73 (5H, m), 7.93 (1H, s), 10.20 1031’ 953 ;335 ’
(1H, s), 10.55 (1H, s), 12.74 (1H, s) TFA ’ i '
salt
1.80-1.92 (1H, m), 2.16-2.28 (1H, m), | 1665.6, 1611.2,
2.26 (3H, s), 2.50-2.67 (2H, m), 3.90 1560.2, 1473.4,
212 8.57 468 | (1H,1J 7.3 Hz), 6.58-6.60 (1H, m), 1201.3
: 7.00-7.70 (8H, m), 8.30 (1H, s), 8.76
(1H, s), 10.21 (1H, br), 11.92 (1H, br).
1.80-1.90 (1H, m), 2.12-2.25 (1H, m), | 1664.7, 1616.5,
2.50-2.65 (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 | 1492.2, 11435
(3H, m), 8.35 (1H, s), 9.15 (1H, br),
10.25 (1H, br), 12.06 (1H, br).
1.40 (2H, m), 1.51 (4H, m), 1.80 (1H, 1662, 1545, 1470,
m), 2.13 (4H, m), 3.50 (2H, s), 3.88 (1H, | 1324, 1032
1), 7.36-7.42 (2H, m), 7.46- 7.54 (3H,
214 7.49 57| m), 7.58-7.63 (2H, m ), 7.94 (1H, s),
7.96 (2H, s), 10.27 (1H, 5), 10.72 (1H,
s), 12.75 (1H, brs).
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7.4Hz), 8.53(1H, s), 10.24(1H, s), 12.70-13.48 (1H, br s). 1.99 (1H m),
2.26 (1H, m, 2.63 (1H m, 2.78(1H ), 3.73 (1H m, 7.22 (1H m,
7.36(4H, wWp,03B6BI7 (2H, s), 1667, 1591, 1493, 237 415 5. 2PCTAUSHY@H96 M)
7.66(3H, br s), 7.99(2H, 1325 d, J=8.1Hz), 8.08(2H, d, J=8.2Hz), 8.45 (1H,
s), 10.20 (1H, s), 13.33 (1H, s). TFA salt 2.05 - 2.11 (1H m, 2.32 -
2.42 (1H, m @[ﬂgd(Sl-M_q) 2 68 - 2. 80 (12H 3267, 1665, 11588, P38 385
7.46 3.78 (1H WNo /| 2bs) [- R (PH . 7.B&MBso 1491 131gyly 7.42 (3H,
— IO’AI L §) - _l 00 .41 1 L m )ﬁ Vo W el
IT), 7.47 - 7753 TG 1y, 7S5 7&8177 H ﬁ H, )}2 7.3601, 15450 (lH,
s) D4-MeOH 2.02-2.101 (1H ), 2. 35n gt(i'ﬁ(zibi,s i 7 - 214§21?1ng M| 3.79
(1H, t), 3227, 1865, 15427 359 1,20, 7072F2 (5H, 897(951H m, 7.48 - [7.55
(4H, 1501, 1§65, 1219, .83 %JBHsr))w‘ZO%Hw 104, |8.38 1163, 805
(1H, s) D4- MeCH 2.03| - 2.1L (1Hjﬂ%”Hb2S§§73(1ﬁb4 1€iﬁ<1Hm), 2.69 - 2.84 (2H,
n'), 3.79 (1H t), 32837+ —1660—15 ) 0o (1 729% 545'_‘1557' . 7.28
- 7.31 (1H, 1552, 1491, 1465, ,05‘%39( 7145313 I—|105gr), 13086,
1194, 861 7/662(61H,| d¥67 7 7707(1 ,masysecman)(zmm)sm MetOHB, 821 15 - [2. 22
(1H n), 2.42 - 2.51 (1H ), 2.8H20(8L09, (H(HhpE) 282 (1H t), 3048,
1655, 1486, 241 405 7 76 ¥ 31- Alddr : 1143,
799 m, 7.87 (1H, d), 7.98 (1H |55 (”% (4B o e O T oS k) 3281,
1644, 1597, |2.84 (1H dd)| 3,22 ((o_.j;,lg,),sé ’ 3?,775((;1’ 7§,~5471o1:149527221442, 242
315 6.30 t), |7.37-7.47°V6H| B> [77.e001,1hi 74‘8)76185H1@ ).1841,| 1309, 1234,| (1H,
s), 10.19 (1H, s), 12.97 (1H, s)|(1HGH3Z92802E6H, @010419(1@44, 896, 880, | 860,
823. 3280, 2026, 1670 2-H3 (1} bf?quf%”’)fgs) W52\3 brs). 3 597, 1560,
1507, t), 7.135-7.40 (2H, 1), 7.4}; 141,2“,4% ( &5‘9 1%2%,1&41% %49 7.15
7.61-7.64 (2H, m, 800 (1H s),|@ 36@
218 580 6.37 736—7 43 (2H m) 746-7 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
(1H, brs).
1.75 (1H, m), 2.08 (1H, m), 2.85(1H, m), | 1657, 1546, 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),
219 364 8.20 | 7.95(1H, m), 8.15 (1H, d), 8.26(1H, ),
10.27(1H, s), 10.90 (1H, br s), 12.74
(1H, br s).
1.75 (1H, m), 2.09 (1H, m), 2.78(3H, s), | 1660, 1545, 1491,
2.83(1H, m), 3.89 (1H, m), 7.35 (1H, d), | 1324
7.40(1H, d), 7.50 (1H, m), 7.59 (2H, m),
220 524 709 | 7.68(1H. 1), 7.95(1H, m), 8.15 (1H, d),
8.30(1H, d), 8.61(1H, s), 10.28(1H, s),
10.95 (1H, br s), 12.73 (1H, brs).
1.75 (1H, m), 2.0 (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),
221 560 6.93 | 7.80(1H. 1), 7.98(1H, m), 8.15 (1H, d), -
8.35(1H, d), 8.66(1H, s), 10.25(1H, s),
11.05 (1H, br s), 12.78 (1H, br s).
(Ds-MeOH) 1.35 (6H, d), 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
222 41 928 1'§,7.31 (1H, d), 7.41 - 7.54 (5H, m),
7.67 - 7.73 (2H, m), 7.79 (1H, s), 8.36
(1H, s)
(D4-MeOH) 2.00 - 2.05 (1H, m), 2.35 - | 3226, 1670, 1562,
2.40 (1H, m), 2.72 - 2.82 (2H, m), 3.78 | 1495, 1470, 1321,
(1H, 1), 7.38-7.49 (2H, m), 7.50 - 7.57 | 1137, 1029, 810
223 315 9-55 | (8H. m), 7.60-7.71 (3H, m), 7.75 -
7.77 (2H, m), 7.91 (1H, d), 8.17 (1H, s),
8.44 (1H, s)
(D4-MeOH) 2.10 - 2.18 (1H, m), 2.42 - | 3206, 3068, 1665,
2.51 (1H, m), 2.86 - 3.03 (2H, m), 3.82 | 1557, 1501, 1475,
224 507 9.11 | (1H,1), 7.42 (1H, d),7.51-7.58 (3H, | 1327, 1301, 1184,
m), 7.68 (1H, s), 7.73 - 7.74 (2H, m), 1122, 794
8.22 (2H, s), 8.41 (1H, s) TFA salt
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(1H, s), 10.24 (1H, s), 12.99 (1H s). 1133, 1079, 1031, 945, 878, 855,
838, 819. -106 WD 03/ 064397 PCT/US03/02096 Conpd. M+l Rt 1H NVR IR No
(obs) (crMp03@eB27 - 2.12 (1H, m), 2.33 - 2.43 (1H, n), 2. POTAUSB3/@B9( 2H, 1),
3.79 (1H, t), 3232, 1711, 1650, 244 429 7.32 3.98 (3H, s), 7.28- 7.32 (1H,
nm, 7.38 1547, 1486, 1424, (2H, t), 7.48 - 7. 56 (4H, ny), 7.66 (1H 1271,
1250, 1184, [t@empdOy K, |d) 18 (IH, ¢ 36 (1H, 8P5 s) IrS.59 [1H s)
D4- MeOH 2. 44 |( 3\, S) %bg)e- .130 1H m, i‘izMB 17 (1H, M, ﬁ:n%?l(lH t J
6.5 Hz), 1654~ 245—33576% e M0 9B tHT ™
7.34-7.41 1510.9, 1307.4 (2H, 34(‘%1{81%”2@3‘0(1 57) 59 (lH, br), 12.57 (1H,
br). 2.14 - 2.22231 K, 36, |2131 |5 90 Ao-klooml 3.0164424, m), 3.83
(1H, t), 246|415 5.49 7.314 7.35 @ﬂﬂmms) 1574&3&121%”;) 7.47 - 3063, | 1680,
1557, 7.56 ((4H, m,[7.65 (IH 1) 208200001, 23485 12189, | 1143 d), 8] 16
(1H, d), 8.34 (1H, s), 8.59 (1H, | syo@H;He0Ri3.08BA, sablic 3278, 2928, 1650,
2.89 (1H, dd)|, 3,22 (1Hy, dd) ., 3. VAH UAs {59767 4568,m1507| 16249, 1399, 7| 17 t),
7.35-7.40 (2H m° 7|46 (1, '3). | 149370 @83, sA1T1H, 9, 3.160- 7. 631{2A, )| 8. 00
(1H, s), 8.12 1236, [200, 1133, | (1 9532(%@0,2192@@1# big),112.98 (1H, §).
1077, 1031, 945 877 2 08 - 2 L3R 2 372 49(111 m,—2.74 - P.90
(2H, m, 3.80 (1H t), 3263, 164434 5%17(11LI 3885 9 29- 7.32 (1H, m,
7.39 (2H, t),| 7.47 - 1@;;{?5 1§?§ 1 6,777 6316(71].#-,1,12(1!0)1, 7.92
(111, 1204, 11377 79p 4 ) o8 8l 45 (133 s) D4- MeOH
1.99 (1H, m | 2.29 (IH | 2. 65| [3Hs 01 Gir. o2t b. 80 (1H, m| 3.60
249 385 7.49 [(IH M| 7-29(1IH Nypoi- 2419(1/[{ (o2, 2@[ Hou 1606, 1202 m,
7.55(2H, m), |7.69(2H br s), 8.0b{LH.combsBelilhRH.7sME, 08. B3(1H, s),
7.27-1731 (1H, d), 7.35 - 7.42 (34, 3211, 1665, 1598,
228 447 8.48 m), 7.48 -7.56 (6H, m), 7.60 - 7.64 1562, 1496, 1312,
(1H, m), 7.70 (1H, d), 7.75 (2H, d), 805, 764
7.90 (1H, d), 8.16 (1H, s), 8.42 (1H, s)
D4 MeOH
2.04-2.13 (1H, m), 2.34 - 2.43 (1H,
m), 271286 2H, m), 3.02-3.07 | 32299, ijg(l)
229 413 8.10 (1H, m), 3.79 (14, t), 7.28 - 7.53 (9H, 1312’ 1199’ 1184’
m), 7.71 (1H, d), 7.79 (1H, s), 8.36 132 70n
(1H, s) D,-MeOH g
2.14-2.22 (1H, m), 2.41 - 2.51 (1H,
m), 2.85-3.02 (2H, m), 3.82 (1H, t),
230 439 8.12 7.31-17.35 (1H, m), 7.41 (2H, t), 7.47 -
-17.57 (4H, m), 7.72 - 7.74 (2H, m),
8.22 (2H, s), 8.40 (1H, s) D;~-MeOH
231 425 8.90 - -
2.91 (1H, dd), 3.24 (1H, dd), 3.78 (1H, ?gg} gg’ ifég’
0,721 (1H, d), 7.29 (1H, d), 7.37 QH, | 1777 1302 1230’
232 465 8.93 | 1), 7.44 (1H, 1), 7.60-7.65 QH, m), 7.84 | 15 210 > 1007
(1H, d), 8.17 (1H, s), 8.40 (1H, s5), 9.36 1134 1031’ _77 ’
(1H, s), 10.24 (1H, s), 12.14 (1H, s). ’ 850 ’ ’
3242,2918, 1655,
2.43 (3H, s), 2.86 (1H, dd), 3.21 (1H, 1596, 1560, 1510,
233 363 750 dd), 3.74 (1H, t), 7.30-7.38 (3H, m), 1473, 1375, 1308,
) 7.59-7.62 (2H, m), 8.08 (1H, s), 10.21 1261, 1181, 1133,
(1H, s), 12.54 (1H, s). 1064, 1031, 989,
949, 870, 844.
1.81 (1H, m), 2.15 (1H, m), 2.52 (1H,
m), 2.99 (1H, m), 3.91 (1H, m), 7.45
234 457 | 859 | (3H,m), 7.60(2H, s), 7.69 (1H, m), 15;8%91460192’82
7.75 (14, s), 7.91(2H, m), 8.43 (1H, s), ' :
10.35 (1H, s), 12.77-13.56 (1H, br s).
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10.28 (1H, s), 13.41(1H, br s). 250 413 6.87 - - 1.98 - 2.06 (1H, m, 2.31
- 2.39 (1H, 3217, 1644, 1568, nj, 2.47 (3H, s), 2.67 - 2.83 (2H, m, 1496,
1465, 131 035443463 8.64 3.78 (1H, t), 7.25 (1H, d), 7.39PCTUSAR0DIN,
1178, 1127, (2H, nm), 7.49 - 7.54 (3H, m), 7.67 - 974 7.73 (3H, n), 8.35
(1H, s) D4-MeOH 2.01 - 2.15 (1H, nj, 2.31 - 2.40 (111, 3227, 1650, 1588,
M, 2.59 - 2[@RmmD:] We13] 78 (IH, t), 1557,14 85,1470, | 252 fle’ 8. 55 7. 16
(1H d), 7.4L (N5 9 (oHy4B Re7, 57 1312, HL@M 1040, (4H M. 65 | 7.67
(2H, IT), 7. 77 oL TO GJ, 841 1.1..@ IT 0(1
5 11-2.18(1H m, 2. 458-2. 51(1LtH, éﬂ% §3 fﬁﬁﬁ 3 8L (1, 1), 3227,
1680, 1491, P53 475 1(9.04 7|41- 7 3 ng(q@{, ’z%QzH mg 58 1194,
1137, m), 7|672451H,| s)ao 7| 873A UH:a0@m, mf, 794 ),gaQHd(1H65‘§)1610814§§ (1H, s)
D4- MeOH - 10F WD 03/ 064397 PCT/ [USQ8##) 206 H, Garpek)M:as Rt | HIRIVR | RI| No
(obs) (cm) |1.95-2.01 (1H m), |[A1R28)20.331¥5h1209 136294, | 3068, 2924,
2.70-2.83 (2H_m. 4.13 (1H. t).|®#s52 3169710, 31 1498, [254 371 6.55 (1H,
s), 7.27 (IH t), 7.40-7. 45 (2H Wp(11459 131808y 2020H, 17.53-7.58 (2H m,
7.72 (3H, Dbr|s), 8.22 1137 1063 mpBYPH, a1 .88YH m0730 (|1H, s), 13.40 (1H,
s). 840, 801 TFA salt 2. 3H <U§ ), 733 %L31>2 0(<¥ﬁ-|m>n) Bodas5730i86, | 1669,
1564, 3.53 (1H3%m,| 4797 1 )75 77ﬂ1 17 1408320 255 [391
7.56 (2H, m)| 7.60-7.71 (4H m, Z%% 1201, br s), [8.54
(1H, s), 10.45 (1H |s), 13[84 1135 (’11;1 1, TFA salt 881, 838,
828. 2.00 -2705 (1H, ”) 232 1-99{11#{11) ZKZ'BHIH 2@,(1 2700 =2 U?( 1H,
M, 2.32 - 2/42 (1H| 2.85 (2H, My 2.0 ng})aéml 22H m, 3 79 (1H, t),
3.79 (1H, t)| 7.34 [256 528 9. 11| (34 {d6dm, dl),ﬂ%(éﬁ,sf,lH d) 905 |7+ 57
(1H, d), 7.42 (24, (BHs1sn)| 7261 7.550068), (B63HMBr s), 7.903H( 1H 66)113915 98 | 7. 57
s), 7.96 (1H d), 8.140 (1H|s) D4-MEGHHEBBOSEY, d, 788Kz, 7.168 (2H. m), [7.83
8.45 (1H, s), 10.20 (1H, s), 13.33 (1H,
s). TFA salt
2.05-2.11 (1H, m), 2.32 - 2.42 (1H,
m), 2.47 3H, 5), 2.68-2.80 QELm), | 3o 165 1588
3.78 (1H, t), 7.24 - 7.31 (2H, m), 7.36 ) 1999 1900,
28 85 T a2 G, m), 747753 (), | 0% IOL ST
7.69 (1H, d), 7.73 (1H, s), 8.35 (1H, s) ’
D4—MBOH
2.02-2.11 (1H, m), 2.35 - 2.41 (14,
m), 2.67 -2.82 (2H, m), 3.79 (1H, t), 3227, 1665, 1547,
239 455 8.26 7.27-7.39 (4H, m), 7.48 - 7.55 (4H, 1501, 1265, 1219,
m), 7.83 (1H, s), 7.96 (1H, d), 8.38 1163, 805
(1H, s) D4-MeOH
2.03-2.11 (1H, m), 2.33 - 2.42 (1H,
m), 2.69 -2.84 2H, m), 3.79 (1K, 0), | 427 1cc0 1588
240 389 | 727 | 714718 (AH,m) 7.28- 731 (IH, | 5591491 1465,
m), 7.38 (2H, t), 7.47 - 7.57 (5H, m), 1306, 1194. 861
7.66 (14, d), 7.77 (1H, d), 8.40 (1H, s) ’ ’
D,-MeOH
2.15-222 (1H, m), 2.42 - 2.51 (1H,
m), 2.85-3.01 (2H, m), 3.82 (1H, t),
241 405 | 776 |731-735 (IH,m),7.39- 755 BH, | iy o> 1;1983’
m), 7.87 (1H, d), 7.93 (1H, s), 8.37 ? ’
(1H, s) D,-MeOH, TFA salt
3281, 1644, 1597,
2.84 (1H, dd), 3.22 (1H, dd), 3.75 (1H, }gﬂ }ggg }gi’
242 315 6.30 | t),7.37-7.47 (6H, m), 7.99 (1H, s), 8.13 1093’ 1048’ 1014’
(1H, 5), 10.19 (1H, 5), 12.97 (1H, 5). 044, 896, 880,
860, 823.
3280, 2926, 1670,
253 1 d0) 3271 Q5,40 38LOF, | 195" 136, 1310
t), 7.35-7. ,m), 7. , d), ’ ’ ?
43 M9 T | 7617.60 QH, m), 800 (1H, 5),8.12 | 1290 1250 1302
(1H, s), 10.24 (1H, s), 12.99 (1H, s). 945’, 878,’855, ’
838, 819.
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(1H, s), 7.96 (1H, d), 8.40 (1Hs) 2.87-2.91 (1H m), 3.17-3.22 (1H m,
4.06-4.10 (1H, ny, 7.19-7.23 (1H, n), 1664.0, 1507.9, 257 333 6.13
7.39-7. 52v04B1068Y7 8.01 (1H, s), 8.14 1457.7 (1H, s), L1OPBF/USRIA20b6 ),
12.98 (1H, br). 2.83-2.88 (1 H, n), 3.13-3.19 (1 H, m), 258 333 6. 24
4.00-4.03 (1 H m, 7.27-7.29 (1 H, n), 1738.7, 1365. 7.39-7.52 (4H, s),
8.00 (1 H s),Compd. L2861 s), 10.34 (L H br), 12 98 (IgH,_br]. 2.03
- 2,11 (1 H |M Ng- 32 obd) 4 11%1 H, 3283, 2Hé¥i\’11§228 2. i) 2- 8L (2H,
m, 3.78 (1 H—TJ; Lt%%?fﬁf 5 - C "%: PG N A A , 7.38
(2H, t), 7.46 - 1496] 1317, 1194 mg%zg(z?;gz?z 79%% ,323@)1,71171@56 OH,
d), 989,846 |8.15 (2H, 9%), 8. 40 @,Hggm (1ﬂ{ 748 25164y, tgs, > 42 -
2.51 (1 H m|, 2*0 | 2703 (i‘ﬁz it 3,78 - (Tholches b, 7 804, | 29451250 674, | 260
400 5.26 4.25% (2H, s), 7.3( 7. 56, {BKIH,&),,8.18.(38d1496¢11199, 13&2, (L1 H,
t), 7.99 - 8)02 (2H |m. 8|45 (1|8 859(1820 D ¥8aH D4- NeOH| TFA salt 2|16 -
2.24 (1 H m|, 2.42 | 2.52[(1 A, | o4 GB, 828623000, @l 3H2- m), 2.96 - 3. D2
3211, 3063, 1665, 261 439 |5 33 (1THIHM) 391 @B ML), | 7132, -5 @5 (1 H
1491, 1194, 1132, 243y, | 7331 (2761 ) 688 (LHm), 6.98 GH, )87-134-712 3355103’ Qo7 4. 56 (1
H d), 8.17 4 8.21 (#H, m,| 8. . 49 %Py“) 5’96&1 Uﬁcw’sa t 262 414 5|45 - -
2.12 - 2.22 (H—H—m—2-42 T ta03s 1q57,1 ) 284 D.92 (1
H m, 2.95 4 3.03 1541, 1495 1 bé{% 44 f% M, 3.84 (1 H t),
7.30 - 7.34 (1 H, 1315, 1262, 11f 31 7 ,(1 5‘ g({ % 5;5 (bH ),
1099, 1016, 995246 7. 98442H| dp9 By Hét) § 5| 842.
D4- MeCH 1.88{1.90 (1| H, m), 2.322)36111 ;Mﬁ)(m) 4(1
2.70-2.72 (1|H m. B036, 1655 1Es3m D.RAGHANS G 37 2. 90 2.94 (2H M
4.13-4.17 (1[A,_m), 1495, 1400, [L319, 7.23-7.27 (L H 3278 8% 16%1| (8H,
M), 699 7.78-7.83 (BH m, 8.33| 2.8 (4 &), 3.22 LHDA).B. FEr §)5971858 050L, H,
vbrs). - 108 V& 03] 064397 PGT/ USOB6O209BL 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,
8717.
2.08 -2.15 (1H, m), 2.37 - 2.42 (1H,
m), 2.74 - 2.90 (2H, m), 3.80 (1H, t),
” sa | sop | 7:29-732 (1H,m), 7.39 (2H, 1), 7.47- ﬁgg AN
) 7.54 (4H, m), 7.63 (1H,t), 7.92 (1H, 120[’1 113,’7 799’
d), 8.17 (1H, d), 8.34 (1H, s), 8.45 ’ ’
(1H, s) D4,-MeOH
1.99 (1H, m), 2.29 (1H, m), 2.65 (3H,
s), 2.69(1H, m), 2.80 (1H, m), 3.60
(1H, m), 7.29(1H, m), 7.21-7.43(4H, br
249 385 7.49 m), 7.55(2H, m), 7.69(2H, br s), 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), ﬁég’ }22‘5" gfg
251 453 8.64 3.78 (1H, 1), 7.25 (1H, d), 7.39 - 7.42 1199’ 11787 1127’
(2H, m), 7.49 - 7.54 (3H, m), 7.67 - ’ 974’ ’
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, 1), ﬁ?] iigg’ }jgg
252 457 8.55 7.16 (1H, d), 7.41 (1H, d), 7.48 - 7.57 1312’ 1137’ 1040’
(4H, m), 7.65 - 7.67 (2H, m), 7.77 (1H, ars
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 7.41-7.45 (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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Conpd. M1 Rt iH NMR IR No (obs) (cm) 1.88 (1 H m, 2.15 (1 H, n), 2.50
(2H, m, 3.87 (1 H m, 7.06 (2H, nm, 1661, 1589, 265 463 8.19 7. 18(4H,
m, 7.29 WoH30eA97 7. 40(4H, m), 1521, 1490, 1236 7.50(2H, PEX/USTIEORH, M),
8.56 (1 H s), 10.20 1 H, s), 12.75-13.35(1 H, br s). 1.95 - 2.04 (1 H,
m, 2.32 - 2.41 (1 H m, 2. 66 - 2.76 (2H, m, 3.83 (1 H, dd), 3237, 3083,
1665, 272 4‘i)ﬂn 7]@ﬁ1( t), 7.44 -. 7.53 (3H, m, |[/.79 {p37, 1204,
1137, (1 H |d) nNg/- 9 (Qbsgi o Re2H, r’r), 8. OHNMR 840, 810, TREYS). B-47 1
H, dd), 8.62rt; = OH—Exay ' ‘" Ln\'g""_é%]% ﬁ{” veprepared-otiher
conpounds of forrrula | by npet hod téﬁi ) 1aY1 r| 328L.80s¥2delscri bed
in Exanples 1 through 39 and b Szh qu@gh t)s7y4@¥hgf(2}pn§ch%§554 L4811, The
characterizali oddatla for the 8l$ )7 BUYSHTRY §) 2ed 29L.hel ow
and includes|HPLC, L|C/ M5 (obser ve(qh)l,,s) I16§30(ales) liBl4ONVYR, gata @gofg%fsglk NVR
data is sunmarized ijn Tabl e 7 belTaasakerein 1H NVR dat a wa ai ned at
400 MHz in deuterated DVSO] unl esxs6iasmey, MlSe2T (iE oas.ed, |a30do,ues, f%&tg'g to
be consistenf with structufe. ConhBuhd muhidtis tedpte4pondl4d 1Hel4dnmpound
nunbers |isfed2in TabB¥ 1| TFabl [e2H, mChek At @limat $7d tb?61‘* dp24sB08clt ed
Conpounds of |Formul a | Cormpd M+1] 1Re: §-8f () I1ﬁ2i45(1ﬁos)(18i§§) 233 231791 1. 83
(1H, m), 2.12-2.24 (WH py| 2 o5 UHH TEAsAlyy . 3 gg (ou | 8L Sdﬂg(lH t, J
=7 4Hz), 3.71 2967, 2865, | 1000 U89 7.68 (3H, s). 3.76 (3 ﬁ”‘m‘ O f (2H,
s), 6.80-7.49 1715, 1513, |(9H, |m), 7.99 (1H s), 8.10 ( g?‘H 9,08 1459,
1262, (1) 20D (I |9). i ol0B, 104209012 06 At )
1.30-1.50 (2H, n), [1.82-2]/30 (3H, 89TBm0% 402 t)n'),339@ 4681 [395
6.93 3.65 2H] mpse 3. [745438H) 8)1 67@6(1& 85142201, &, .- 787 20618, c50744ﬂi n,
7.58-8.12 (3H, m), 10.00 (1H s)| GE2n9D6I-THS (21, m),T.869H. . [81d)( 1k - 17,
2.07-2.19 (1H, m, 2. 45- | R (Sol i 2l)7:96 (&, BOS4OHH.sN MG 7- I3B0mY 76, - 1) ,
6.82-6.96 1665, 1593, 1002 355 [4.80 (2H, m, 7.01-7.05 |(74 Cgm). 78346- 7. 49
(2H, 1551, 1508, m,| 7.99 (1H s), 8.10 (1H s), 10.00 (1{J|H %2 96{B81 1269
12.90 (1H, bts).—1026. 6. 840 (1K)
2.87-2.91 (1H, m), 3.17-3.22 (1H, m),
4.06-4.10 (1H, m), 7.19-7.23 (1H, m), 1664.0, 1507.9,
251 333 1 613 539,752 (4H, 5), 8.01 (1H, 5), 8.14 1457.7
(1H, s), 10.35 (1H, br), 12.98 (1H, br).
2.83-2.88 (1H, m), 3.13-3.19 (1H, m),
4.00-4.03 (1H, m), 7.27-7.29 (1H, m), 1738.7, 1365.7,
258 333 | 624 | 739.7550 §4H, s)?s.oo (1H, s§, 8.14) 1216.9
(1H, s), 10.34 (1H, br), 12.98 (1H, br).
2.03-2.11 (1H, m), 2.32 - 2.41 (1H,
m), 267 1 (GH.m), 076 (1,5, | 3263,2980, 2228
259 396 6.67 |7.28-7.31 (1H,m), 7.38 (2H, 1), 746~ | 402 2= 900
7.49 (3H, m), 7.55 (1H, d), 7.87 (2H, d), 989, 84
8.15 (2H, d), 8.40 (1H,s) Ds-MeOH ’
2.16 - 2.25 (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, s) 820, 794
D4-MeOH, TFA salt
2.16 - 2.24 (1H, m), 2.42 - 2.52 (1H,
m), 2.83- 2.91 (1H, m), 2.96 - 3.02 3211, 3063, 1665,
ot | s | sm | O miasannre;zsin | TG 3
» /e o L4l - T M), 835, 789
7.56 (1H, d), 8.17 - 8.21 (4H, m), 8.49
(1H, s) D4+-MeOH, TFA salt
262 414 5.45 - -
2.12-2.22 (1H, m), 2.42 - 2.51 (1H,
m), 2.84- (2.92 (1)H, m), 2.95-%.03 O, e 1900
263 415 | 496 2;47r2{)?2?’4§;';2773247(2ﬁ($ 1315, 1262, 1175,
S?—?/I (2H, 0 8:14 (2H,d), 840 (1H,5) 1832: ;gg%ii?’
1.88-1.90 (1H, m), 2.32-2.35 (13, m),
2.62-2.64 (1H, m), 270272 (1H,m), | 5050 14655 1553
2.90-2.94 (2H, m), 4.13-4.17 (1H, m), g 2
264 443 1 33T | 705707 E1H, m§ 7.32-7.51 §8H, m§ 1495, 1400, 1319,
7.78-7.83 (3H, m), 8.33 (1H, s), 11.01
(1H, brs), 13.10 (1H, vbrs).
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1.90-2.30 (4H, m, 3.50-3.70 (1H, m, 3.71- IR (Solid): 3.75 (3H m),
4.18-4.32 (2H, n), 6.86-6.93 1651, 1546, 1003 443 7.55 (2H, m), 7.10-7.49
(8H, n), W09508302 (1H, 1508, 1455, m), 8.08-8.14 (1H nPCTAISABOWIGO ( 1H,
m, 1246, 1174, 9.78-10.05 (1H, m, 12.92 (1H, brs). 1026. - 109 WO
03/ 064397 PCT/ US03/ 02096 Conpd M+l Rt i H NMR | R (obs) (al f)

1.85-1.97 (1ACoRpd.2- M+E. B3 (3H m, 3.25- IR (Solid): | 3.58[K8H 1,
3.63-3.69 (1H Ry 3 (gbs§3 5 1627, 1HOMR23 6. 49 3), Gcqfy(2H | d, J
11. 58Hz), 7.3 C2H—T 3 (1H. t% IHL%)ZSO% A2 7. 99
(1H, s), 143], 1246.| 8. 11| (1H ),s,quﬂb(a] f’f 85, 12. 90 )y, 1112,
1.92-2.05 (1|H, 268, [2.20- 2| 3219 1 78 m), 225@H, rﬂ)677®(4H15)11,15%§§§2%§< n,
4.07-4.13 (1|H m. 6.81 (L H, t|)7.50@459, 79028 M) 8009 Has1 (4. 85 | 1 H d),
7.11 (1 H, t}—72941 H H) 7.'21§2°g“99> 12§)5ﬁ3235&%br3)7 6(2H—n)—8.00 (1
Hs), 8.12 (1 H s)| 9.82| 800, 7@"@26?53761 %ﬂ% 37 9fba( ekt | I
1.90-2.08 (1|H, 2m), [2. 2% 2| 3868 1 #ka (M, 1), 7214435363¥12m 1563 k0459137,
2.65-2.75 (1|H m, [2.75-2|85 (1 (i, dl135;8.838, 19904 (11006 B0%N16,726 n),
3.75-3.82 (1lH_—m 17 20-7|50 (81). 8y (1H. WﬁGZWd)ﬂqM@QH unp), 804 (11 H,
s), 10.10 (1 H, s), 12.57 (1 Hors 1.68-1.80 (1 H 1), 2.04-2.16 (1 H ),

2.45 1674, 1492, "(3H, s), 2.55-2.62,(2H, m, 3.85 (3H s), 1247, 1201,
1007 339 5.54 4.15-4.20 (1 H, m), 6.%%%—&, t), 7.00 (1 H, d), 1135, 752,

672 7.20-J0A50( 1 We Rgve Yep%fed7otl4& doaiﬂDuﬂfls, offofifulal blyi,rﬁetﬁocﬂslsuﬂai'dalﬁlal@ 48 (1
H br 1.78 (3H, sé_fp180190 5’? 18-2.29 3279, 1648, (1 H
2 40 (3H, S@)ﬂario sgdepsripedn Xarrar%® thiayeh, 39 apddyy the gersral Gynthetac §CI¢mG(S1 H,

(U or Ty Bgenafatiid? gl ¥ pebmopfily, Shomfpalidod ) abi@ ﬁ?iﬁh b o)
92(?' | 2333 aﬂ&mclud(zgﬂpmadwggogse%ed?mg ang HNM% d?tagé §3H ,1 iégls R
(1009 338 %07‘%117) %Wﬁ(dftw Summagz nﬁaﬁ% é‘}lowgwhefewl% ai@@% 1508,

(1§ H90n§ 1 bﬁ)taﬁfeﬁ)at 448 RA1z %%éﬁteratécﬂ-ﬁﬁﬁ@ ARess btibwike %%11&&%6&"1&111@1%3 fowrfi g 41

be con31stent with structure. Compound numbers correspond to the compound numbers

listed in Table 1.

Table 7. Characterization data for Selected Compounds of Formula I

Compd | M+1 1 IR

No | (obs) | B | HNMR (em™)
1.79-1.83 (1H, m), 2.12-2.24 (1H, m), 2.95- 3;6(750%16);5
3.08 (2H, m), 3.64 (IH, ,1=74H2), 371 | 29012365,

1000 489 | 7.68 | (3H,s),376 BH,s), 5.00 2H, 5), 6.80-749 | 111 101
(9H. m), 7.99 (1K, 5), 8.10 (1H, s), 9.98 vy
(1H, s), 12.90 (1K, 5). o
0.72-0.89 (3H, m), 1.30-1.50 (21, m),
1.82-2.30 (3H, m), 2.90-3.09 (2H, m), 3.32-

1001 395 | 693 | 3.652H,m),3.74 (3H, 5), 6.85-6.95 (2H, ;
m), 7.20-7.50 (4H, m), 7.58-8.12 (3E, m),
10.00 (1H, 5), 12.90 (1H. s).
1.69-1.81 (1H, m), 2.07-2.19 (1H, m), 2.45- 11126(55"}?9)'3
2.59 (2H, m), 3.67-3.80 (7H, m), 6.82-6.96 | 100>’ 120

1002 355 | 480 | (2H,m), 7.01-7.05 (LH, m), 7.467.49 QH, | 1aor 103
m), 7.99 (1H, s), 8.10 (1H. 5), 10.00 (1L, s), » 1269,
12.90 (1H, brs). 1231, 1141,

’ 1026,

1.90-2.30 (4HL, m), 3.50-3.70 (1H, m), 3.71- | IR (Solid):
3.75 (3H, m), 4.18-4.32 (21, m), 6.86-6.93 | 1651, 1546,

1003 443 | 755 | (2H,m), 7.10-7.49 (8H, m), 7.95-8.02 (1H, | 1508, 1455,
m), 8.08-8.14 (1H, m), 8.23-8.50 (1EL m), | 1246, 1174,
9.78-10.05 (1H, m), 12.92 (1H, brs). 1026,
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1010 414 8.65 3.83 (1 H, m), 5.05-5.13 (2H, n), 7.21-7.48 - (6H, m), 7.90
(1 H s), 811 (1 H s), 10.09 1h, s,12.911H,s. 3280, 1703, 1011 324 4.95
- 1655, 1WO33/0648951, 1503, 1236. IR (Solid): 1.90-2.12 @CHUSNY/0202 21-2. 41
(3H, m, 3.51 1722, 1651, 1012 338 7.29 (3H, s), 3.69-3.76 (1H m,
7.22-7.50 (6H, 1598, 1555, n), 8.00 (1H, s), 8.09 (1H, s), 9.81 (1H s),
1508, 1450, Cg,gmtgp (M brs). [M255, 1155, 945  (CDCL3) ][95-21{08 (1 H m,
2.45-2.61 (4HN0 . (93] 3. 2H r’r), 3. IJQYMIM (L H m, 14314473|8. 22
3.84 (3H, S A—995—15 SH, || ) s {7 IT),
7.92 (1 H &), 8 D81H,s)9. 781H éﬁﬁiﬁéﬂﬁy s §R§€ﬁ£7 1 H
m, 2.44 2.68@H | Mhas 3. 75.443@ §9b(2 a/8: 3. 80 31|thHJd0J1 L13(}73514%534 m,
6.78-6.84 (L H m| 6.95{7.01 1Y), 7367 49 Ok £, .60 (11, b, [k31, 485- 7]41 (1
H m, 7.41]7.47 (01 H n}, 7.998(11(111‘15) bo.eOg1H&)1119(QalHl—g) brig)i2. 10.08
1H, s, 12.96 [IH, brs). -110 WO 031%@359%! R PA0SG3 (10201 8.78-Coripte, M1, Rt 1H NVR
IR No (obs)| (cnt) [1.68-1.80 (12 2W)m) 420781613 21, 331 At tm) 14@ 193,16 L, 1593,
(3H, s), 2.p219550 (3H, m*33. 7 g’ﬁd 59“ 829 (50, gog;iggg,
3.78-3.83 (L H, m)} 6.75/6.83 i ,S)kﬁ »2H M,
7.19-7.28 (TH m[ 7.3L-71-43 lzbgbgdgj(ﬂq),,m g(gdtgsgrmmﬁguy (3161'411@)?,, 1 .10 (1
H s), 12.5B3 1045.| iH,s| 1.70" BHB 2(65-2H5 (1) m), 27595@(1115 (| 1138, 838) 7992 | 55-
1657, 1599,| 2985(PH3%) | 2282 gBFF5@221§'® 3 f m 4 13227991, 1415,
1016 - 5.15/4.28 (L H, nj, 5.8p54AN 04849)210(1’ “Sky, |7.00 1303, |1244,
(1 H d), 7t (T Hd 71877 55 552810767005 (LT H t),
8.00 (1 H B), 9.84 (1 H| s), 1&H2342(5$2id2(2?|35)3é5§|—|ss) 1. 69247, &b1(1H| m),
2.06-2.21 (1H,10(ﬁ), 2321 - 3.5 4.15-4.20 (1H, m), 6.95 (1H, t), 7.00 (1H, d), | 1135, 752, 672
7.20-7.25 (1H, m), 7.35-7.48 (3H, m), 8.08
(1H, s), .91 (1H, s), 12.48 (1H,br s)
1.78 (3H, s), 1.80-1.90 (1H, m), 2.18-2.29 3279, 1648,
(1H, m), 2.40 (3H, s), 2.97-3.05 (2H,m), 1553, 1513,
3.69-3.77 (1H, m), 7.29 (1H, 1), 7.34-7.40 1490, 1449,
1008 351 640 1 (4H, m), 7.(40-7.4)5 (@H, r(n), 7.)86 (1H,brt), | 1367, 1310,
8.05 (1H, s), 10.01 (1H, s), 12.51 (1H, brs) | 995, 803, 773,
741, 696
1.00-2.12 (1H, m), 2.21-2.41 (3H, m), 3.51 | IR (Solid): 1722,
(3H, s), 3.69-3.76 (1H, m), 7.22-7.50 (6H, 1651, 1598,
1009 338 7.29 | m), 8.00 (1H, s), 8.09 (1H, s), 9.81 (1H, s), | 1555, 1508,
12.90 (1H, brs). 1450, 1255,
1155, 945.
1.96-2.12 (1H, m), 2.24-2.41 (3H, m), 3.69-
3.83 (1H, m), 5.05-5.13 (2H, m), 7.21-7.48
1010 414 8.65 | (eH, r(n), o0 (1H, s), oy (1H,) 5), 10.09 -
(1h, ), 12.91 (1H, s).
3280, 1703,
1011 324 495 - lgg?’ 12(9)2’
1236.
IR (Solid):
1.90-2.12 (1H, m), 2.21-2.41 (3H, m), 3.51 | 1722, 1651,
o1 338 290 | GH, ), 3.69-376 (1H, m), 7.22-7.50 (6H, | 1598, 1555,
: m), 8.00 (1H, s), 8.09 (1H, s), 9.81 (1H, s), | 1508, 1450,
12.90 (1H, brs). 1255, 1155,
945.
(CDCl:) 1.95-2.08 (1H, m), 2.45-2.61 (4H,
m), 3.23-3.46 (2H, m), 3.58-3.65 (1H, m),
1013 473 822 | 3.84 (3H, s), 4.99-5.19 (3H, m), 6.81-7.02 -
(8H, m), 7.21-7.42 (7H, m), 7.92 (1H, s),
8.08 (1H, s), 9.78 (1H, 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,
m), 6.78-6.84 (1H, m), 6.95-7.01 (2H, m),
1014 325 >34 7.)21-7.27 (1H,(m), 7.%5-7.41 (1H,(m), 7.211- -
7.47 (1H, m), 7.99 (1H, brs), 8.1 (1H, brs),
10.08 (1H, s), 12.96 (1H, brs).
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- .78-6.84 (1H,
2.58 (2H, m), 3.75 (3H, s), 3.78-3.83 (1H, 1017 325 5.34 1), 6.7
m, 6.(95-7%1 (2H, M), 7.21-7.27 (1H n), 7.35-7.41 (1H, n), 7.41- 7.47
(1H, m, wo99wemby brs), 8.11 (1H brs), 10.08 (1H s), PRTABYWMG brs).
1.68-1.80 (1H, m), 2.06-2.20 (1H, m), 2.41 IR (Solid): (3H, s), 2.42-2.59
(2H, ), 3.75(3H_s). 1651, 1593, 1018 339 5.56 3.77%3.7828((1H m,
6. 75- 6. 83 (1/Gompd [6MaL [1555, 1508 7.02, K@( (Tl
r’r)7.31-7.4g 14D, jSQﬂ),s) (2 £ 1), 8.09 (1# 10. 10 (14 )(cm,,f 5’18%260,
1146, 1H, 's). 1045. 6 (3H] 11631 8d (11Sn)L2.55% A0 Him), 5z F° 1
1686, ElH, m, 2.43 (3H s), ?(Cﬂ)ﬂs)324ﬂ2£|2£(92ﬂi ﬁ‘i),ﬁ?é(dpi%'s %8,15%330 (2H, a),
5.00 (2H, s), ©185{7.92 (|2Hssm 37332@(1m4@)4675164@41H ) 5314871484,6803( 1 H, t),
7.25-7.45 (9H, m, [8.09 (1 H $ 02@Hg§> agﬁs 2o (13075745 H | 50,1267, 1248,
1079, 1051, | 1009, |771, 750, & m)g10518 (i, ggT2530g 0 m,
2.25-2.46 (5H ), |4 86 §.03 (5H7oﬁf132(1i4 1505 052015 (it b 12 580 %5
1.78-1.93 ELH, m, |2.11-2. 25 (LHﬁSEnj,m 23%&&231834(6'1353452 (3@( 955 2
(2H, ), 4.0510%H [brt, J 3.6. 1H4n9@8 (PiH,d), §)az<1m t)110(7 5190:(1:24&[
8.09 (1H s}, 10.1B (1H |s), <1ﬁ5d>(8gg1(1 ), 7.1 57792t 86 708 '*7°§G*§}° EsDb 2. 20
(1 H m, 2|42 10p2 327]5.54 54'2982%%3(% }’F}Izj;@‘ ﬁ}‘ggin
, 7.10-7.61 (5H |m, 8]09 (I 695184(4Hrl+52062Lﬂ(i’H g OTS 2o 1
. 2.35 (1 H m,|2.67 (1 H 553023, 4 ,579,7@3%‘?(1@11 H m, 3.82 (3H,3
3.98 (1| Hyoh). | 7510 | 842H m}d)57838z25f{7m)5691{7b1,(2mm) 181 (2H, d){ 8.1
H s), 8.50 1 H|s). 10.80 1] HRI1-537 (HOm)sas%7 41%024n)464- 8. 22 1. 89- 2] 08 (2H,
'2.25-2.146 (5H. | n), 4]86- 5| 0% @, 199 (H, 10SALBH, 8kt M), 7.96- 8
1.75-1.87 (B—H—r)—2-10l2 25 1100&(1%),12296411&19@58 1586, | (3H, s),

T

g i@0- 4. 19 (1 H,
2.57-2.70 (RH, m,[{3.79 (3H, s <11151902061252ng13 ). P41 )113(18411@0 4
; 94, Ny,
M, 5.20 (2H, br 1478, 1431, 10% gdﬁg By ¢ %92 7/0BKH, ),
Yot

92-3.12

'_\

7.00-7.09 (]2H1018307, 33278, 5.567) ,

1743 1484,’ 1383‘,
1234, 1202,; (1 H,|s), 12.50 1%10 ,5),12.53 | 1260, 1146,

(1H, s) 1045.

1.36 (3H, 1), 1.78-1.92 (1H, m), 2.08-2.20 3280, 1686,
(1H, m), 243 (3H, s), 2.91-3.11 (2H,m), 4.06 | 1648, 1601,
(2H, g), 5.00 (2H, 5), 6.85-7.02 (2H, m), 7.20 | 1494, 1474,

~

(1H, 1), 7.25-7.45 (9H, m), 8.09 (1H, 5), 9.85 | 1453, 1296,
1019 487 869 | (1H. ) 1267, 1248,
1079, 1051,
1009, 771, 750,
694
o0 2ot 527 | 1-89-2.08 @H, m), 2.25-2.46 (5H, m), 4.86- -

5.03 (3H, m), 7.10-7.51 (11H, m), 7.96-8
1.78-1.93 (1H, m), 2.11-2.25 (10, m), 2.42
(3H, 5), 2.92-3.12 (2H, m), 4.05 (1HL brt, ]
1021 461 532 ) Z6.3Hz), 4.99 (2H. 5), 7.11-7.59 (121, 1),
8.09 (1H, 5), 10.13 (1H, s, 12.55 (1K, s).
1.70-1.86 (1H, m), 2.06-2.20 (1H, m), 2.42
(3H, 5), 2.42-2.65 (2H, m), 4.01-4.18 (1H,
1022 327 >3 | m), 7.10-7.61 (5H, m), 8.09 (H, 8), 10.18
(1, ), 12.51 (1H, brs).
2.06 (1H, m), 2.35 (1H, m), 2.67 (1, ),
2.77 (1H, m), 3.82 (3H, s), 3.98 (1H, 1), 7.10
1023 401 ST | @M, d), 7.257.57 (7H, m), 7.81 (2H, d), $.13
(3H, s), 8.50 (1H, s), 10.60 (1H, 3) HCI salt
1.89-2.08 (2H, m), 2.25-2.46 (5H, m), 4.86-
1024 461 522 | 508 3H, 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, 5), 2.57-2.70 (2H, m), 3.79 (3H, §), 3.81 | 1550, 1510,

(3H, s), 4.10-4.19 (1H, m), 5.20 (2H. br 1478, 1431,
hump), 6.92-7.02 (1H, m), 7.00-7.08 (2H, | 1307, 1278,
1025 09 1 385 | ), 7.307.40 (2H, m), 8.08 (1H,s), 1000 | 1954, 1202,
(1H, s), 12,50 (1H, br 5) 1172, 1086,
1001, 801, 769,
751
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1001, 801,

769, 7

51 -

NVR IR No (obs) (cm)

1564,

( 3D 0364327 55-

4.15-

2.10-2.22 (1 H,
4.25 (1 H, 1511, pt48%03/00926 315

111 WO 03/ 064397 PCT/ US03/ 02096 Conpd M+l Rt
1.80-1.95 (1 H, m,
2.65 (1 H m,

m,

I H

2.45 1658,

5.26 m), 6.93-7.00 (1 H, m), 7.00-7.05 (1 H, m), 1309, 991, 806, 7.30-7.42
(3H m, 8.07 (1 H s), 10.27 (1 H 771,700 s,12.581H brs 2.03 (1 H m,
2.34 (1 H, ntonﬁ,dB Nik1H , .78 (1 Hm, 3.90 (1 H t), 7IR8 (1|H m,
1027 389 7.10 Ny 350 {ogd (6M% M, 7.51-7. 5HPEM1¥, m, 7.92|- (REHm. |7.97
(3H, S), 8-1-9 Il', S ), 040 J_1gb1@5’l_ll_l @W-{ 8’,1 4, 1H,
m, 2.67 (1} H m,| 1028|371 6} &R, . /458 ZﬂiuHm 15-832593H,( 1 | Hs11 J484,7. 26- 7. 58
(11 H ), | 7180 (pH31d)| 8201| hBbIgs-8Yq (18,1527.07.6l(1ks)n), 1038199, 8ds, $) HCI
salt 2.44-2/75 (2H m, 3. 09-3 DO LMLH W, BU(1Hhe) W21GH a7 hY% 7. 2147. 30
(2H, n), 7.41-1029 - 7 72 7.=1 25 i, bﬂs)ﬁgg 756 4H ) —F—88—(1H ,
8.13 (1 H M), 8.27 (L H m, Hg‘) 22 ('H |s), 10.50 (1 H
s), 12.50 (L Hers)| F&A saklo 1 G@Hm 57 (22, AR782 67 (2H,-nm), 3.71-
3.78 (4H, m, 6.95-6.99 (2H, n’H2H7m25977BEB]3 &@30H5&8245(4H, m, 7.68-7.83
(3H, m, 8.28-8 33 (2H 4+ m Q(1H1S)H¢|SPH s) 1n nq (1 |-| c), 12.02 (1 H, s)
TFA salt 2.£6-2.32| (2H, M), 2.p (}ZS“ 1 278, 78 (4H, M,
6.87-6.99 (BH102%),| 7320- 7. 486 1 7-90 |_il i 1H m, 7.83 (1 H,
d, 814 - {1 H m, 833 (1 H14 1(1 Cl(salt 1 H s), 12.15 1
H s) TFA sAlt 1.60-1.82((1 H |my42& @513, :szrgszmzH m)r)nzz 45- 1660, 1589,
1032 313 5.Pp3 2.61) (2H m, 4. 05201(4!1911) 221208 H TE740. 7. 61 1555, 1498,  (6H
m, 7.99 (1|Hiom),|8.13 (17h 51(%}? 6121 (s 838< 5 ,12. 991H, bt s.
1.70-1.88 (L H, m| 2.10{2.23 g 102 ,z‘ !
TFAsaIt
1.99-2.09 (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, s), 12.02 (1H, s)
TFA salt
2.26-2.32 (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 . 719 | (4H, m), 7.70 (1H, m), 7.83 (1H, d), 8.14
(1H. m), 8.33 (1H, m), 9.35 (1H, s), 10.09
(1H, s), 12.15 (1H, s) TFA salt
1.69-1.82 (1H, m), 2.05-2.20 (1H, m), 2.45- | 1660, 1589,
2.61 (2H, m), 4.05-4.19 (1H, m), 7.10-7.61 | 1555, 1498,
1032 313 323 | (6H, m), 7.99 (1H, s), 8.13 (1H, §), 10.18 1479, 1227,
(1H, s), 12.99 (1H, brs).
1.70-1.88 (1H, m), 2.10-2.23 (1A, m), 2.42 | 1651, 1593,
(3H, s), 2.45-2.62 (2H, m), 3.69-3.89 (1H, | 1560, 1503,
1033 309 346 | ), 7.20-7.48 (7H, m), 8.08 (1H, 5), 10.15 | 1479, 1446,
(1H, brs), 12.50 (1H, brs). 1308.
1.70-1.88 (1H, m), 2.10-2.23 (1H, m), 2.42 | 1651, 1593,
(3H, s), 2.45-2.62 (2H, m), 3.69-3.89 (1H, | 1560, 1503,
1034 309 545 | m), 7.20-7.48 (7H, m), 8.08 (1H, s), 10.15 | 1479, 1446,
(1H, brs), 12.50 (1H, brs). 1308.
1.75-1.90 (1H, m), 2.08-2.24 (1H, m), 22 | 3273, 1656,
(3H, 5), 2,53-2.65 (2H, m), 3.96-4.02 (1H, | 1663, 1551,
m), 7.15-7.20 (1H, m), 7.30-7.45 (3H, m), | 1511, 1483,
1035 315 525 | 7.45-7.53 (1H, m), 8.10 (1H, s), 10.18 (1H, | 1450, 1309,
s), 12.61 (1H, brs) 1237, 992, 866,
805, 786, 752,
701, 669
1.70-1.83 (1H, m), 2.09-2.23 (1H, m), 3.15-
3.52 (2H, m), 3.79-3.90 (1H, m), 4.42-4.53
1036 428 707 | (2H, m), 7.15-7.61 (11H, m), 8.49 (1H, ), -
8.84-8.95 (1H, m), 10.23 (1H, brs).
1.83-1.97 (1H, m), 2.02-2.14 (1H, m), 2.43 | 1659, 1566,
(3H, s), 2.54-2.66 (2H, m), 3.93-4.02 (1H, | 1511, 1484,
m), 6.27 (1H, s), 6.41 (1H, s), 7.25-7.42 1449, 1308,
1037 299 4851 oH,m), 7.56 (1H,s), 8.08 (1H, 5), 10.19 (1H, | 1011, 993, 936,
s), 12.57 (1H, br s) 876, 807, 791,
770, 740
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1033 309 5.46 (3H, s),

7.20-7.48 (7TH, m,

8.08 (1 H,

2.45-2.62 (2H,
s),

m,

10. 15 1479, 1446, 1 H

brs),

3.69-3.89 (1 H 1560, 1503,
12.50 1 H,

m,

brs). 1308003070391.88 (1 H, n), 2.10-2.23 (1 H, n), 2.42 P6FASILES% 1034
309 5.45 (3H, s), 2.45-2.62 (2H, n), 3.69-3.89 (1 H, 1560, 1503, ,
7.20-7.48 (7H_n),_ 8 08 (1 H ). 10.15 1479, 1446, 12H 2%5) eéé SO(éHH,
brs). 1308. | Comtpdl| gW+11 | H, 2.08- 2. 24 . 2.2 3 ]
s), 2,53-2.65 NaH, | nipbs)3. 9613‘4 D2 (1 H, 16 M;% , 15(&9%0 "oH(lmH
7.30-7.45 (BA, m, ]| 1511, | 1483, iﬂ.gbj@ TER NSy Ty ey Ggﬁ H——1)
s), 10.18 (L H_ 1450, 1309, s) ,125682]67((2.4 ), St GH, h28da 992, 866 805, 786,
752, 701, B69Y%. 7p- 19983 [ (143, m)P7.@911 M) T 24T 4Bl(9HNY), 3./15 1036 428 7.07
3.52 (2H, nj, 3.79/3.90 (1 H njfg% &gsi{f*%s) 192H1Hnep 7.15-77.{?1H(1-1L@ H m,
8.49 (1 H, BY, 5.54-5.95 7 AR, 2722# Y aet 97 (1} ,
2,022 14 (fl thom), 7,43 939 e e )Hn§7%§7§4§96 (21 m, 3/93-4.02
(1H 1511, 148% ho3¥ 2 5Hm),,7e@ d)(é.3411H$)915(141 . s), 7/25-7.4
1449, 1308, ~2H-r)} 7.5R chrs>mmwmmzszcmmgng (1 H 1011, 993,
936, s), 12.57 (1 H, br s) 87 212??@1H7rz|)0246- L26§17\oig:3/064397
PCT/ US03/ 02096040 CompaiaM+L 15,Nof % 72 7 714 0 %ﬁ . s
2.07-2.25 (L H m] 2.26|(3H, Sl)|,m s .
1038 400 7.43 (1 H n), 7 09 ([18.042), msaum s24e§5@8 1l H s),
8.75 (1 H |s), 10.]10 (1 H, s), 11617197@ (tH-A), Q))62122(7H rﬂ) ) 2.64 2.7 (722,4
m, 3.81 (1 Hjey 1039,404 75_511 %}*70; 7(5%1 E( °°<2'6 1{H m, 7.1a2-b.
(9 H m, 7.62 (1|H d),|8. 34 170rs, 10715 1H, 3rs,
12.07 1H, Hrs 1.71-1.82 (1 H, rriH b%) WP E° 2 h6- 1651, 1593,
2.61 (2H, ), 3.8d (1 H| brt, J165163361|Hz&1)2709521ﬂ,5@72,5 145@377, 1040—4{14 7. 24
7.12 (1 H |m, 7.20-7.28 (1 H obswreygsﬁoags@a,s@ 476308, | (@bij630), 7| 52-7.65
(i .3 A g, | ot T Tt AR (e
1% 28 603 1277(1H br s) 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), 8.79-3.88 (1H, m), 7.10-7.60
1043 420 >80 | (8H, m), 7.81-8.08 (3H, m), 10.18 (1H, &),
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 i ’
1044 #201395 | (@H m), 7.81-8.08 (3H, m). 10.18 (1EL S), iggg i;‘;i
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 }Sg iﬁg’
1045 490 6.42 (2H, m), 7.32-7.62 (3H, m), 7.80-7.91 (2H, 1 422’ 131 8,
m), 8.10 (1H, s), 10.20 (1H, brs), 10.80 (1H, 1é82 ’
brs), 12.75 (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 iggg ifég’
1046 490 6.44 (2H, m), 7.32-7.62 (3H, m), 7.80-7.91 (2H, 1 422’ 131 8,
m), 8.10 (1H, s), 10.20 (1H, brs), 10.80 (1H, 1é82 ’
brs), 12.75 (1H, brs).
3308, 1669,
1.82-1.96 (1H, m), 2.24-2.39 (1H, m), 2.52- 1603, 1559,
2.65 (2H, m), 4.20-4.29 (1H, m), 7.15-7.26 1535, 1473,
(2H, m), 7.28-7.40 (2H, m), 7.45 (14, t), 1443, 1328,
1047 481 7.50 7.56-7.67 (1H, m), 7.80-7.90 (1H, m), 8.20 1270, 1237,
(1H, s), 8.36 (1H, s), 9.36 (1H, s), 10.20 1218, 1188,
(1H, brs), 12.13 (1H, s). 1127, 994, 876,
806, 784, 666
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8.0Hz , 8.56 1 H, s), 10.25 (2H, brs). 1.67-1.75 (1 H n), 2.06-2.22 (1 H,
m, 2.42- 2.60 (2H, n), 3.78-3.88 (1 H, 1), 6.69-6.75 1041 404 5.44 (1 H,
m, 7.19-W0o39/068bf m), 7.90-8.00 (2H, - m), 10.18 (1 H, SPCTAGIS®0Pd H,
brs), 12.70 1H, brs). 1.65-1.83 (1 H, m), 2.10-2.22 (1 H m), 2.5 3277, (2H
obscured), 3.80-3.88 (1 H, m) 4.75 1650, 1630, (2H,d), 7.20-7.57 (10H, m),
7.82-7.95 (thmiaﬁ 2Mip4 1042 428 6.0&!3 8.08 (1 H, |s), BRO1 (L H s),
10.13 (1 H,| S)No 1907ehst4BOR12. 77 (1 H, MR313, 1232 1 ') 118D,
1135, 799, ; 611 80 (T H—m 270821t 3 1d60. 9 10-
1043 420 5.86 3. 60 (2H, m, 3. 7198231 9%3%1}(&5@24@39 (1, %9*27526‘ 1&'"‘1559)
7.81-8.08 (3H ,{ 10. 18| (1 H,| 505,021,180 lh§,)7,1537&67b Liks, brrs) .
1.61-1.80 (|1 4@ 48q8 2. 11 (| Lkt 1ﬂ5)728374KQ213n6074(52H1 om . | 3.14%; 8288 (1H, m),
7.10-7. 60 149%30 1432, 104474207.%-06 (1H 98, 7.80400 (1H, (318,20 , 1Z7081238. 08 ( 3H,
m, 10.18 (|1H, s),| 1322, | 1284.| (1H0).8G6 (IH+), W6<)H, s1 20206 ( 1H,121% 88, 1| 78- 1. 90
(1H n), 2.120-2.36 (1H, M, 3. 2(3H3>r®012(12HHpb) 4.17-4. 24| (11H,9%)876.7| 09- 7. 28
1468, 1439,|__1045]490_6_42 (7|— 7.32-7 67 (’%H m.,__ 7] 880786066 2H 1468,
1439, n), [8.10 (1IH, s),|10.20 ¥ 805% >2ﬂ§ (). 39822 1318, bfs),
12.75 (1H, |brsje 12820 1 7@@01 g%ggﬁ m, 3.23 350 (2H,
m, 4.17-4.24 (1H| ), 7|09-7. 3 44 (2H, m
7.32-7.62 (3H—m-7-80-791 \Lm 1493. 2 '( l§) +0—(tH—s)—16] 20 (1H,
brs), 10.80 (1H 1422, 1B18, bj@)m Hz,gfnga g ’336382 389181551660,
1.82-1.96 (|L1HIOR),| 2484- 2. 8Y (|LE3 ik, m)2 2.14%" 2{742‘ m,
4.20-4.29 (AH, m,| 7.15-7.26 15&500@-4{73(2}1,%71245811h7br50 (2 H 2B-7. 40
(2H, m, 7.45 (1IH] t), 1443 131263183 (11 ), 2.052.26 TH, mix}3,19-7 | 8(16%,&(246(1H, m,
8.20 1270, 12§75 (1 , 6% 36 {0BH, 19)3,.783. 961K, il 4.86)2H, 10). 269812588, (1188,
(1H br s),| 12713 |[(1H 12%), 6994,59 8728, mBoe), (1HSA 10656 | 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), 2.44- | 2075 25%%
2.59 (2H, m), 3.82-3.91 (1H, m), 7.18-7.60 o
1052 369 1 691 | 10H, m), 7.83-7.95 (1H, m), 8.50 (1H, s), Sy
10.22 (1H, s), s
1.70-1.82 (1H, m), 2.11-2.24 (1H, m), 2.44-
2.59 (2H, m), 3.82-3.91 (1H, m), 7.18-7.60
1053 369 | 694 | [0H, m), 7.83-7.95 (1H, m), 8.50 (1H, s), -
10.22 (1H, 5), 13.20 ( 1H, brs).
1658, 1628,
1602, 1589,
1.77-1.87 (1H, m), 2.16-2.27 (1H, 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,
8.43 (1H, 5), 9.34 (1H, s), 10.16 (1H, s), 1238, 1202,
12.15 (1H, s). 1180, 1134,
. 799, 786, 729,
699, 632.
1.77-1.87 (1, m), 2.162.27 (1H, m), 2.5 | 191" 190>
2.66 (2H, m), 3.82-3.90 (1H, m), 7.12-7.50 1399, 1903
1055 411 726 | (8H, m), 7.81-7.88 (1H, m), 8.20 (1H, 5), 181 1137
8.43 (1H, s), 9.34 (1H, s), 10.16 (1H, s), 299,753, 700
12.15 (1H, s). Cers
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 (SH, 1269, 1218,
m), 7.87-7.95 (2H, m), 8.39 (1H, s), 10.30 | 993,957, 825,
(1H, brs), 13.20 (1H, brs). 807, 777, 749,
720, 698.
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- 113 WD 03/ 064397 PCT/ US03/ 02096 Conpd M1 Rt iHNVR IR No (obs) (cm)
3308, 1669, 1.82-1.96 (1H, n), 2.24-2.39 (1H, m, 2.52- 1603, 1559, 2.65
(2H, m, WOBHe39D (1H, m, 7.15-7.26 1535, 1473, 1048 48PCAA83/(DBE ),

7.28-7.40 (2H, m), 7.45 (1H, t), 1443, 1328, 7.56-7.67 (1H m, 7.80-7.90
(1H, m, 8.20 1270, 1237, (1H s), 8.36 (1H, s), 9.36 (1H, s), 10.20 1218,
1188, (1H, 3[(IH, B). 1127, 994, 876, 806, /34, 6 T./1-1. 80
(1H, m, 2.0‘3%&2?}11 %% R3. 10 1049 42%*6‘11%\3 60 (2H |m, &%%9- 88 (1H,
rr)1 710_7 (8|1 1 faYe VAN M| 1N 1Q [/ 111 ] brs)1

| b b
12'76 (1H |ors). 1131 bs f %—;;fn?\;l;’?}}”, 2Bl 7 ’Laii% §1 1050
Z 738 1%1 ﬁ %f}g 137

1
420 6.59 2.139-2.62 (2H, M, 2.8f1652(2 L4§6)(1H 144y, 3|88 (1H,
m, 7.15-7.1611ds7H,| Mg 7| 8934 THin 1327363944 10 A, 1330, 121€, 52 (1h,
brs). 1.69-1.83 (1H m, | 2.07-2y Q@sii%(zﬂ)m),éiw]@ﬂ sj,@(?éb ZLGQ@993M51 444
6.60 3.50 (2H, m),| 3.78-B.89 ([l¢thy, b)), 1300801628, 1598, 1536776, 789,726. PO- 7. 59
(12H, n), 8.01 (1H, s), 10.15 1489, 1303, (1H, brs), 10/486491615. brk),
12.68 (1H, brs). 1231. 1.70-1.82 (1H, n) 2.11-2.24 (1H, n), 2.44- 2975,
2885, 2.59 (2H, m), 3.82-3.91 (1H, .m), 7.18-7.60 1660, 1555, 1052 369 6.91
1489, 1384, (10H, m) 7.83-7.95 (1@X_aﬁ32,19~%3750 (1H, s), 1317, 1255, 10.22
(1H, s), 1146 1.70-1.82 (1H, mypRsilnRind AL M, 2.44 1053 369 6.94
2.59 (2H, m, 382391(1H n),#—i%ﬁ}é%%’@*é—rg% m, 7.83-7.95 (1H, m),
8.50 (1H, [00172] 10CaRpoaids wdre stiBeiRd for thishr abilgy to (hBBB AKBABing al8ORlard 589,

3 653, 00 BA Pymp st ATRH okl Frolisssi. G98E) A2 ) HBseat o el g

(1H m, & 2Qifdid of51)00 r&ﬁﬁ%ﬁpﬁg 9>, 10 %aMEMgéb 2§ }nMSNa'i'ﬂ (11rhM BYIT h83% (1H,
s), 1238, 1202, 12 H s). 1180 799, 78

DMSO. Final substrate concentrations in the assay were 170 uM ATP (Slgma
Chemicals) and 200 uM peptide (RPRAATF, American Peptide, Sunnyvale, CA).
Assays were carried out at 30 °C and 45 nM AKT. Final concentrations of the

components of the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 uM
NADH, 30 pg/ML pyruvate kinase and 10 pg/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 ul
of the stock solution was placed in a 96 well plate followed by addition of 2 pl of 1 mM
DMSO stock containing the test compound (final compound concentration 30 uM). The
plate was pre-incubated for about 10 minutes at 30°C and the reaction initiated by
addition of 10 ul of enzyme (final concentration 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 ICsq values.

[00174] The following compounds were shown to have K; values less than 1 uM for
Akt-3 (Compound numbers correspond to the compound numbers listed in Table 1.): I-
59, I-60, I-61, I-62, I-64, 1-67, I-70, I-73, 1-74, 1I-97 through I-106, I-108 through I-110, I-
112, I-115 through I-122, 1-124 through I-127, I-129 through I-136, I-138 through I-141,
1-141 through I-145, I-147, 1-149, I-153, I-155, I-160 through I-175, I-177 though I-189,
I-193 through 1-210, I-212 through I-227, 1-231 through 1-234, 1-242, 1-243, 1-245, 1-247,
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699, 682. 1.77-1.87 (1H, m), 2.16-2.27 (1H n), 2.55- 1670, 1603, 2.66

(2H, n), 3.82-3.90 (1H, n), 7.12-7.50 1559, 1479, 1055 411 7.26 (8H, m,

7.81-7. 88WODBI0643p7 8.20 (1H, s), 1329, 1203, 8.43 (1H, sSPCTAISBHOAH, s),
10.16 (1H, s), 1181, 1137, 799, 723, 700, 12.15 (1H, s). 675 1668, 1560,
1.84-1.93 (1H m), 2,27-2.38 (1H ), 2.55- 1496, 1473, 2.65 (2H m),

4.20-4. 301(25H¢hramgh 248 10585hb4dB1- 25@211100505@0@%1-16141(1 1020, I-n()43 thrcifgh 7. 44
(111, ), 7.50-7.66 (5H 1269, 1218 m, 7.87-7.95 (2H, m, 8.39 (IH s),

10. 30 9931-16671-184%and F4044.br 's), 13.20 (1H, br s). 807, 777, 749, 720,

(em) mé@l‘?%"%%?ﬁ@iv FERIR SRR Aol Pl AT g8 (8)

2.65 (2H, 100,uM f@BOAKTS® (Cdpounld nufabkbs doredpdiida thél Stfipoub@mantbéds 17stdBin( 1H,
m, 7.36-7.44 (1H, n), 7.50-7.66 (5H, 1269, 1218, n), 7.87-7.95 (2H, m),

8.39 (1H, Tehle 1D0I501-16,0235,399, [-4D 448 thigyghtrS1s]-53 tiongh 1364 I-15; 1{9)3 166,

wer e <or ebATT o TonkiTy- BBy b0 F R B Pk TR L RS TR

enzyme ass$ay2 (IFp50 @kough.1-1580 PA §4,1-1S6ithrou 119-989 1&7&?-49) J- 1325 RYS5 V13D,
carried out in a mxture of 100 mM HEPE ?PClZ 25 mv NaCl

1
mM DTT an&248, -250s625F a9, %ﬂQH,rIaltOégcbl%ni[ﬁQ% dn‘lé)38 1039, B4 Q41 Ik9Hg. 170 M

ATP (Sig e (RPRAATF, Anerican Pepti de,
Sunnyval g?l@(?mr&%hsf 1%5§9%g¢&r)f£%5égut at 30 C and 45 nM AKT. Fi nal

concent r af00a7s] of Thaﬁ)uo@ﬁﬁ@emmlﬁld@fwe&dnﬁlmmltﬁde Bhzyloss isywtanoeard 2. 5 mM
phosphoenaol pyruvate NADH, 30 tg/ M. pyruvate kinase and 10 tg/m
| actate d@ﬂyo Mdend Bér 3 E@@@PQ—]H A’f‘lm%"ésa%pr%eﬁ ke eqmrmdmugberdistsst Bpar ed

contai ni ng.ally Qs? ot 87 eageissre Isfgeg sﬁb@f anﬁ‘fﬂd%hi TE 5500t FG{Q,?HO%T :

DTT, and the (’:orrpound er €3 on was
pl aced |naﬂd960wall plate foll ovved by addition of 2l of 1 mM DMVSO stock
containing the test compound (final conpound concentration 30 M. The

pl ate was pre-incubated for about 10 minutes at 30C and the reaction
initiated by addition of 10 | of e ynal concentration 45 nM and 1
mM DTIT. Rates of i e

PDK-1 Inhibition Assay
[00177] Compounds were screened for their ability to inhibit PDK-1 using a

radioactive-phosphate incorporation assay (Pitt and Lee, 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 pM 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/yL of [y-
32P)ATP (Amersham Pharmacia Biotech, Amersham, UK). An assay stock buffer solution
was prepared containing all of the reagents listed above, with the exception of ATP, and
the test compound of interest. 15 pl of the stock solution was placed in a 96 well plate
followed by addition of 1 pl of 0.5 mM DMSO stock containing the test compound (final
compound concentration 25 uM, 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] The reaction was stopped after 10 minutes by the addition of 100uL. 100mM
phosphoric acid, 0.01% Tween-20. A phosphocellulose 96 well plate (Millipore, Cat no.
MAPHNOBS50) was pretreated with 100pL. 100mM phosphoric acid, 0.01% Tween-20
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reacti on were obtained using a Ml ecul ar Devices SpectraMax Plus plate
reader over a 15 mnute read tinme at 30C. Conpounds show ng greater than
50% i nhi bwODioan6438T sus standard wel |l s containing the assapCriusbuomand DVSO
Wi t hout test conpound were titrated to determ ne |1C50 values. [00174] The
foll owi ng conpounds were shown to have Ki values less than 1 Mfor Akt-3

( Conpound ﬂulnﬂa%é addtib e SP@RBGedcloh hﬁxﬁw@ggm nﬂ[ﬂ’s?bﬁs weérs terdtd goalfakrlig 1.):

|- 59, 18 1, 1-62, 1-64, 1- 74, 1-97 through I-106,

| -108 thr dﬁaghs nmmn;@s, prior tpmashﬁtepim xBPBG A 0PmMp phospharieiacifhr GO Treen7,

1-129 t hr qugh 8 th | | 147,
|_140, 1.283 ﬁlterlfggmgt 2 Pgloq?ﬁ{’@ﬁg ES‘FPC%%" 11q-ui‘i}sfllithgd§ﬁ% kf@é%ﬂ?‘llgs
t hr ough 1E%i11&2 whis added ﬂ%rtﬁé'% V\%ngggo sclrit@idtiod BhR@b (14503 ticrébetd Riquid

1- 243, 1- 245 247, - 064397 PCT/ US03/°02096 1-251 through
1- 254, 1- ZS@HtIHamrgﬁount@SQYaIIBCXOOS 1-1006, 1-1014,1-1022,1-1043 through

1-1047, 1- nd 1-1054 00175] The.fo ound re own to
have Ki m&gfl QUugdsPhowape Srseist ey Bb%ﬂ;k#‘%ét Pg??ﬁ%‘é& ejg

cor r espongdodt@iniddahe A5 WGwRIAREDMIO §4it@6ut tBst cdmpbendweie tﬂtr@ecﬂtolG 1-35,
1-40, 1-43,148 through I-51, 1-53 through 1-56, 1-58, 1-63, 1-68, 1-71,
1-72, 1- 76dmﬁﬂﬁuml@8fwﬂw33 and 1-85, 1-107, I-111, 1-113, 1 114,

1-123,1-1 1 1-150 through 1-152 1515 1-15 r-Qugh
1-159, 1- 15@15?6]19 %hi f(jilg’é”m%c%‘?%" ungs Jiske'shd ?“iﬂi“aviaé‘%é?#?s%’é”? @\QJ&U 1017,
| -1018, 1- 9431 kcdRdBudd A¥dBers éo&&%gnci-to]iﬁé sompodififimbeks Q6@ id T gl

1- 1052, 1- 1055 and 1-1056. [00176] "The follow n 23]?Eﬁynds were shown to

have Ki vé&illes-Ht wdéh, k010 IdAd, I-PLY, O 180 flok21aK mpddhd- Fiebdpe

SoLrospong 19, i1 1IN, BUM 562, L3R5 167, 1188 auhy a7, 1172, 117,
1-190, 1- 19464 1= 1853 18anH182, LQ@@ I-Focambe, 141@5PDI£91 ILIB$| momnzodxssayo[om??]

Corrpounds were screened for their ability to inh

1t
S P e Ic8e b TS ub 24, RS o L 250 L33, BPBRghough

rEPEs ( pH PO 2T R AP0 AEIR00R 1, OiGas B rtdsitn agh 10 T
concent r afi104%, I 1048hArcagh &4 046,11 048, MWDE’I—IOSE gmms@lenﬁ)iﬁadrﬁiﬂ-mid 65 M

peptl de (PDKtide, Upstate, Lake Pl acid, re carri ut at 30
"C and 25 [NBbbk- The follqvang Femapads grere %hr)“fp tﬁdaamai{f ?@et“@glrb mer sham

Phar maci aj S

pr epar ed CENE %)I%%librll{ ﬁ‘n{ﬁ ﬁ%ﬁ?ﬂ%#f@g%ﬁgﬂﬁés%? ? Bgléwﬁnl?ﬁb%%lelg{ggé%ﬁtl on of
ATP, and Thbe 1t)9$198cpm@pqru®7of 1IIltIElrISSI—l18151*2201f—1241@1390pl<3’5QJMDJ pYias
placedlna96 well plate fo y addition of 1 | of DIVBOstock

cont ai ni n§16Be-1&sd- 1@6@%&1(791 Inla75 Iﬂaﬁﬁol]ﬂdl-égg,cle}ﬁsr, &tlﬁé,nl 12&-7 1188, nal
DVSO t t :
30 G and TRETIE 2t LI0E 12aR AT 2R CHUYAG0E - I, PRV pABED nutes

concent r ali1086,40L08B, I-1040, 78054 bed I-4683.i on was stopped after 10 minutes by

the additi on of 100L 100mv
[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, 1-99, I-102, 1-105, I-111, 1-113, I-114, 1128, 1-131, 1-133, I-134, I-135,
1-142, 1-145, 1-148, 1-150, 1-153, -154, I-155, I-156, I-159, I-161, 1-163, I-178, I-183,
I-184, I-190, I-191, I-196, 1-200, I-201 through 1-204, 1-222, 1-226, 1-227, 1-229, 1-232,
1-233, 1-247, 1-254, 1-257, 1-258, 1-1000, I-1014 through I-1021, I-1024, I-1025, 1-1029,
1-1030, I-1031, 1-1033, 1-1037, 1-1039, 1-1042, 1-1047, I-1050, I-1051 and I-1054.

-117 -



phosphoric acid, 0.01 % Tween-20. A phosphocellul ose 96 well plate
(MIlipore, Cat no. MAPHNOB50) was pretreated with 100L 100nM phosphoric
acid, 0.Owexo3wessr 20 -116 WO 03/ 064397 PCT/ US03/ 02096 pPCOrUSh020he
addition of the reaction m xture (100L). The spots were left to soak for at
| east 5 m nutes, prior to wash steps (4 x 200L 100mM phosphoric acid, 0.01%
Tween- 20). After drying, 20L Optiphps@mplSuger M x' liquid scintillation
cocktail (Perkin Elmer) was added to the well prior to scintillation
counting (1450 M crobeta Li qui d RE&kalnhibitien Assa¥ount er, Wal | ac). [00179]

Conpounds [aHINY (& Hs WRAsCR dg%%;s@?ﬂ?él{] ey 8 i &tﬁd’éﬁ%ﬁﬂ afnﬁ ard g

cont ai ni ng the assay m xture an compoun
to det er monplell Ebfymahisey (Fdx0Q JaB(l]99HhErd‘t@h |SoiNF ,IRR40 Y0 NRxEeEiCiss waeeaﬁmdvmmrt 0

have a Ki .of Je 1 Mfor PDK- npound nunbers correspond to the
conpound ﬁﬁﬂgé@ﬁ%?ﬁﬂ%ﬂf@ﬁ Clé 2> 100 NaCh.olsmM BIF and. 133% DMSO.

1-117,1-1 s

1135, 1. 1300 e copsentiaibes i&%}é 19 gL WM AT Giepifetemigaonand 200
1-172, I - 112\3 peptidel(KRNRTISV, A& ican Pep®d®:, SundBale, ICA)I Asshyskdete chrrik@s,

: :%gz 1- é) élt @ %O@d[ %qogrﬁw{({)cgs%mql cgéc%]ﬁhit} 23[% hr oug r}1611’5_520 ?he cjbulzafle%

1- 265, 1- 27632%@9%111\%@@25 thVf hdené%?ﬁlva{e ;@@%M N‘@%g’ﬁ) g/lfl Egﬂlé/atf 1052,

1-1032, 1- 1034, 1-1035, 1-1041,71-1043 t rough -1
1- 1053, 1- i@%ean@llqwm&l?lactat[eabm&lr})g%&foI | owi ng conpounds were shown to

have a Ki t n PDK- ound .nunper.§ correspond to
t he conpo&ﬂ(f’jlsg‘i V\g}nsasls"il%?tg‘g(dli)?ﬁerfgﬁ]f18n ey p“% ?ngcoftailﬁﬁg T8 e reagents

1-107, 1- 11&tcl-abdbe, Iriftile ekcebtidn bf ROCK, 3PP akd irdftes:cdbtPotnd 8ffinterdst. 158 u1
|-160, 1- 164, 1-166, |-170, [-175, 1-176, 1-177, 1-180, 1-185,1-186, |-187,

|-188 | -of 4t testrgqygion was phaceq] ipa 384 well piate folloped by-apidFion| o-leag of -rabDO

The fol | on AgCcaitRping e kst Bl it LORodip et pll oy i

PDK- 1 (Corplmemds pwﬁﬂumbsted@@m@pormnmmtém 3000Red Ak RYemeT iRitlakelt in Table
: % 33, 1-54, 1-99,61-102, 1-105, I-111, 1-113, 1-114, 1128, 1-131,
1 133 1 f§ itiop of 48 Ml Oﬁefizd@@l(ﬁﬂa]a?oycem@ﬂon 1980M); Rates of repetion 18%e 1- 156-

| - 159, a | 1-201
thr ough 100 bk s plhy iher rpdstis, ICAPder b spyns'ipadHipe
|-257, I -26%0°C.-A@apounds mmngmswgmmmmeﬂ Yerbud @2ddard wb02BorkaidBRIMSO, 1030,
|- 1031, 3, 1-1037, 1- 1039, 1- 10 047,.1-1050, |-1051 and_|-1054. -
117 WO o?Pg%OA%‘@‘? %‘3?/ Wéﬁé}tﬁé@é@]a @Qrﬁffeée%n g wfimiler Pﬁﬁ&%s ay [00183]
Conpounds [ggr88] SC TREAGIthwiak cb ?bﬂin(ﬁl%éré SNoviPio 1AL Q'K Ry opt andar d

coupl ed enzyne assay (Fox et a Proteln Sci 2249 eactl ons were
carri ed olROCK{Copondd hiERESs pdair@spEnd &Qhawbﬁipﬁiixﬂi mﬁﬁbeﬂ‘MMad:in TaibléTM)fIl-'i and

(s ;/"WBDNE% & g,”ﬂ’)z 0, SRl £5 8 ARG 00 1100 L OF S 6, §.108, 2 6T
I-120, 1123, I-125, I-126, I-129, I-132, I-137, I-136, 1-141, [-142, 1-144, I-145, I-153,
I-1002, I-1005, I-1006, I-1007, 1-1008, and 1-1018.
[00186]  The following compounds were shown to have a K; of between 1 uM and
3uM for ROCK (Compound numbers correspond to the compound numbers listed in
Table 1.): I-4, I-7, I-9, I-24, 1-26, 1-27, I-31 through I-34, I-38, and I-41.
[00187]  The following compounds were shown to have a K; of greater than 3uM for
ROCK (Compound numbers correspond to the compound numbers listed in Table 1.):
1-12, I-13, I-15, I- 16, 1-23, I-28, 1-29, I-30, 0-102, I-118, 1-139, 1-140, I-1003, I- 1014,
and I-1019.
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M pepti de (KKRNRTLSV, Anerican Peptide, Sunnyvale, CA). Assays were carried
out at 30 C and 200 nM ROCK. Final concentrations of the conponents of the
coupl ed woagnet3system were 2.5 nM phosphoenol pyruvat e, 4@QTNShXDIH6 30 g/ m
pyruvate kinase and 10 g/m | actate dehydrogenase. [00184] An assay stock

buffer solution was prepared containing all of the reagents |isted above,
with the exception of ROCK, DIT an@EXARPIESA6 conpound of interest. 56 | of
the test reaction was placed in a 384 vveII | ate foll owed by addition of 1
| of 2 MM DMSO stock containin und (final conmpound

concentr ade(ig (,J[3 0 &mg&ﬁ}ﬁls vpééé‘%&eé’ﬁ%g ég{ T?l(%lg %gﬁ?\%g)q]nfn% t Iﬁgg lﬁgin% %fs:fgr?gﬁltde s at 30

C and the"reactioni enzyne

concent ra&dupﬂbdlé}@ymwassaﬁfweﬁ eIOaﬂ Pﬁﬁelhlﬂlﬁl (/]@98) 7,00u9). nedaysiveag carriRidaitad
U tramark, plate reader mnute read tine at 30C

ConpoundsitshaRitiig o£480 %Mﬁﬁ'ﬁlfﬁst 7(§ﬂ 19%@48@2&%@5@6 N/@Ql I’é M ET g 7DVB0,
but no c Ogﬁgf

pr ot ocol Oﬂ%%t?8E1n%%11ﬁ)s#rhﬁglcgém&g%&@%lnsﬁgﬁ%d%s %lglres Wn ﬁla%}%hh@%ls)l ess
It han é M drar %(? Mép@@e iRempide) tﬂﬂm[@ncgepm&eg Sonﬂyxtale tm) (m;mawm'ie namiedr s
1 gtgel |18@~1T o %gééia%%iiéé_@g’[ EK%?F@M?@%%I%@%%S5O“$G E%P&neil%’ ﬁg E’L%ﬂedlB 126,
|-129, 1- 3 1005,
11005, 157887 ROpEE 2 PPt R W VAR S0 e e o
shown t o kave @dKi0 yod/mb ttcrme dellydMgenase. 3M f or ROCK ( Conpound nunbers
correspon he co ound, nunbers listed in able. 1.): 1-4 1-7

o 1< ba o3t 155 2B ek PG Sofuti w4 migpered, fonEinie by feagpus

fol | ow nghﬁ@d%iz@%ﬁ@ﬁ@e@@ﬁﬁ@h éfOA’hPVﬁlthéQes@Jon%&lﬁH%f idtéiag. 3§l oF theROCK
(Conpound nunbers correspond to the conpound nunbers listed in TabI e 1.):

1-12, 1- 18odk s@utign was placeiEin a196zxsellplz@ ollowed bm&d@ﬁonoﬂ.@al of DAEH O stock

1-140, 1-1003,.1-1014 1 118 064397 03/ 02096
EXAVPLE 4%0“%@1“%%% q’f gﬂn%géﬁy??ba YRR a{rl‘}éf SRS scraggnagd for their

abi lity teoriceitrdlicn JPSAMISI TR Aa tékxfh@@@élﬂcub@@dﬁbﬁﬂ) ehderat39%ynd flex et al .
Protein Sci., (1998) 7, 2249) s were carried out in a mxture of 100

nmM HEPES Irastlonlmltmm}@ca@ltl%ofrﬁm TP {finaliconcrniiaiorsdl wiMyednitin igagtion
bst r at d
80 M popt ] SSGGURRRANR 0§ bpraapenaRke SR MAR P S e AL B o

carried midutatime@oGrsandCiBamMKPéAa weraedlcudand &ntn“ idri-hmesar edgréshwnconponent s
of the coupled enz systemwere 2.5 osphoenol pyr.uyv 300 NADH,
30 g/ m  pyrE e P o IWREe BRGHRSE taalf@df;@wlmfa@ﬁé afIOf Mg dgshan
assay stogkaé}apgag{)ﬂ@g}eugh@m%%g{fgﬁg QﬂsA:)ont aining all of the reagents

| i sted abov w th the exception of AP, and the test conpound of interest.
55 | of t[09198} ockheshilllowingicampouplaver: showa t@fhavmh K; pf esethfwl [Ldddat by

gg(rjr;)z)h(r)lg f 2| Ofg%pg@gﬁéogggﬂr%n It(? IF s oileprolugtli num g}sllgiga tI‘altalrg:el.)t: f-if
I—35, I 40, 1-43, 1-48, 1-51, I-52, I-54, 1-55, 1-56, 1-59, 160, 1-67, I-69, 1-73, I-76 through
I-78, 1-85, 1-93, 197, 1-98 through 1-110, I-113, I-116 through I-136, I-138 through I-141,
I-143 through I-145, I-147, 1-149, 1-153, I-155 through 1-169, I-172, I-174, I-175, I-177
through I-189, I-193 through I-201, I-203 through 1-210, 1-226, 1-227, I-230 through
1237, 1-240, 1-242 through 1-247, 1-249, 1-252, 1-254, 1-260, 1-261, 1-263, 1-1006, 1-1022,
I-1023, 1-1026, 1-1028, 1-1033, I-1034, 1-1039, I-1041, I-1043 and 1-1044.
[00191] The following compounds were shown to have a K; between 1uM and SuM

on PKA (Compound numbers correspond to the compound numbers listed in Table 1.):

I-6, 1-24, 1-84, 1-92, 1-202 and I-1053.
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concentration of 5M. The plate was preincubated for 10 m nutes at 30C and
the reaction initiated by addition of 5| of ATP (final concentration 50
M. Initiabomeaspion rates were determ ned with a Ml eculPar/USey 186
SpectraMax Plus plate reader over a 15 mnute tine course. IC50 and Ki
data were cal cul ated fromnon-linear regression analysis using the Prism
sof tware package (G aphPad Prism vegshmPIE £ for Maci ntosh, G aphPad
Software, San Diego California, US 00190] The follow ng conpounds were
shown to have a Ki of |ess thanpd0 biti S npound nunbers correspond

to the co nunbers Listed in Tabl 1.):..1-2. ., ..1- - -43, 1-48,
| O5i 1 S OIAYE , "EFREERndY 8 Salefup Mt el abitsd impipde pRSEK e 15,
1-78. 1- B5adidacle-phoQhatelinQFpdiafionghay alifstath BldBehnbiobyAPihaRLI, I - 136,
|-138 thr ough |-141, 1-143 thr ough 1- 145, 1-147, 1-149, 1- 153, 1-155 thr ough

1- 169, 1- Bromolj Sarpan.1(1P96) 1,1£7).7 Assayp wsiyparried ggf in pmigiire pf dipyhMOB®H 1- 203

1 oa7 1348 oy iagdag; 0 oudy £39rA MERMPp g lpcciitthe A iR YOG
1- 1026, 1- 16281 ATP183talCHOBdaldy AA3DOpM péitle (KKRENRTEIUY, Upda4.td] 00191] The
fol |l owi ng_conpounds were shown to have a Ki bhetween 1M and 5M o

( Conpound DHdere LK ke gh§sa¥pBerg cepiediat aloth Gand 1A m?/dzsﬁ%enw Qk 1é7d>/S|6K (fgngél. )
S e S e e S e e

t hei r "abi |ArhetsHamn Phdtiddlcia Bi6R20B KA SIsAgEmAUKY) asth aaal kteek phfisiddaitdn was

i ncor poration assa%/_ at Upstate Biotechnology (Pitt and Lee, J. Bionol.
Screen., peparyl contaimng alhek hegeagepis listadabeye. gwith the excaption of 418 ashienors

H 7.0 . . inalk: : ' i
he acsay SSEvEQRETHRHRY, JaNhER ek OmkaR 138 RISLEiT 20 PRl v, "
Upst at e LtfallowedDynadigietionld€) Lyl AsSEpnM vegeMcaM I stodutomdinin@thatest i n t he

f p70S6K (5-10inl), . Upstate Ltd., Dundee, d - 33P] AT
(Spoci 11 c CHBDIR y1 A B B BRER I SSRGS PHUNREE o QY
Amer sham plfgo BRc@ESaY¥n St ‘Th%ﬂ%a{t}@%a§ﬁxleﬁfch9ﬁc&vﬁﬁ abBCRAL ML APBAARY al |

of the reagents |1 sted above, t he  exception of ATP, and the test
conpound ¢fe reattmmesitiatei®yladditiontod 4L o8KP éfihakconmenesompladdy in a 96 wel |

plate fo by, addi t.ion of 1 M.or, 8 foc ining the
Peot © combWiE nifietinde ornes es iRt Bh OB AR BMEF 0. 41
respect i vehysphbtifatid sBIMEGh C ANSRBHPERENVBsOI well pRrdiNLEpBSCRMS! Nncubat ed f or
about 10 m nutes at 30C and the reaction initiated by addition of 4L ATP
(final coMEARHNABIH wes pretreppd voig] 100vd- 1uelli phosplwsicacish Béd 7aT ween-20

m nutes by .th kt.1-0n L. 3% nph ri [ ' A

phosphoc eigfléﬁ F(g)stgg g%‘il%/lxg PP%’F gffatac %?Wﬁf@%éé&gyt&ﬁ'%ﬁ gf)t% %§%§ B?k \f/\(/)zgéaI t
pretreat etbawd 3 MishI€N, piOLM BRGEPE MU k20081.d 00AM pRospneeNadi, 0.91% afwdea- t he
addition of the reaction m xture (20L). The spots were left to soak for at

| east 5 mAlrdler dpvingr20ub Gelithass SppeMixk liguidiscingfaimptestisldPreimElmer) 0. 01%
Tween- Zo}v' S é{%{ﬁe%rt Céllié/ L0R prigp &) s%jnttfllgﬁgﬁ 8oun%lfllg?f4!-\g(f(l\/ﬁclr6l%ﬂ Elq%?d §éihéilllaﬁ}olnon
cocktai | (PRAKIF BIHeY f

Counter, Wallac).

[00194]  Percentage inhibition of compounds at 2uM and 0.4pM 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 ICsg values.

[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
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was added to the well prior to scintillation counting (1450 M crobeta
Liquid Scintillation Counter, Wallac). [00194] Percentage inhibition of
conmpoundsweto3add3and 0. 4M was cal cul ated by conparing p7086KSs0s/0200¢y Wit h
standard wells containing the assay m xture and DVSO wi thout test
conpound. [00195] Compounds show ng high inhibition versus standard wells
were titratfehd @opélot @iginnentldad0to/ied digimed b9 CHOGIpeidd Eain® rhdeethde @grthebed a
nunber of enbodiments of this invention, it is apparent that our basic
exanmpl es iascibeenbedimsatstvphiph bayechees topseseaied by washelexamipken  utili ze the
conpounds and nethods of this invention. Therefore, it wll be appreciated
-120 WO 03/ 064397 PCT/US03/ 02096 that the scope of this invention is to be
defined by the appended clains rather than by the specific enbodinments

whi ch have been represented by way of exanple. - 121 WD 03/064397

PCT/ US03/ 02096 We claim 1. A nethod of inhibiting AKT, PKA, PDK1l, p70S6K,
or ROCK kinase in: (a) a patient; or (b) a biological sanple; which nethod
conprises adm nistering to said patient, or contacting said biological
sanple with, a conmpound of formula I': H1 NV-V2 0 NN~R2 RLHI" or
a pharmaceutically acceptable salt thereof, wherein: Rl is selected from
hal ogen, CN, N(R4)2, T-R, or T -Ar; T is selected froma val ence bond or a
Cl 6 al kylidene chain, wherein up to two nethylene wunits of T are
optionally, and independently, replaced by -0-, -N(R-, -S-, -NRCCO)-,
-C(ONR-, -C(O-, or -S2-; T is a Cl_6 alkylidene chain, wherein up to
two nethylene units of T' are optionally, and independently, replaced by
-0-, -N(R-, -S-, -NNRCO-, -C(ONR-, -C(O-, or -S2-; each Ris

i ndependently sel ected from hydrogen or an optionally substituted C1_6

al i phatic group, or: two R groups on the sanme nitrogen, taken together
with the nitrogen atomattached thereto, forma 5-7 nmenbered saturated,
partially unsaturated, or aromatic ring having 1-3 heteroatons

i ndependently sel ected from nitrogen, oxygen, or sulfur;
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R2 is selected fromQAr, @NR5)2, or QC(R (QA)R3, wherein: R and R3
optionally forma 5-7 nenbered saturated or partially unsaturated ring
havi ng O-wohavetsoat ons | ndependently sel ected from nitrog@aT/Usky e or
sul fur; each Qis independently selected froma val ence bond or a C1_4
al kyl i dene chai n; each Ar is independently an optionally substituted ring
sel ect ed tWedmhign:5- 7 nenbered saturated, partially unsaturated, or fully
unsat urat ed nonocyclic ring having 0-4 heteroatons independently sel ected
from nitrogen, oxygen, or sulfur, or an 8-10 -122 WD 03/064397

PCT/ US03/ 02096 r LU i > ly

unsat ur ated bi éycgle Iiqtgzt%r0 ?g’é%rﬁ'zgaﬁ\jl{lﬁ%gg{lﬁ%’t@%g’tmgﬁélg%??&%%tqlﬁ{/&ééI ected
from nitrogen, oxyged).aptiesybf ur, R3 is selected fromR, Arl, QOR,
QOC(OR5, QCONHRS, QQOC(ONHRS, Q SRS, QNR4AH)2, NR(QA),

N(R) C(O Q N(R4) 2, ofb)Nmplogieleample:R is an optionally substituted C1_6

aliphatic X I S haE . : 2R5,

o o) 2, 5B R ipilscs S ARARE i) pR R BBl e PRSIl T ¢ o
R or Ar; Mmpl¥avidnd cvidpanel edfofmuladependent |y sel ected from nitrogen or
C(R6); each R6 is independently | ected fromR, Arl, halogen, CN, NO2, OR,
SR, N(R4)2, N(RCOR N(R) CON(R4)2, N(R) CG(OOR CON(R4)2, OC(O N(R4)2,
C2R, OC(OR, NR) SO02R, N(R) s 2B or SO2N(R4) 2; and each Arl is
i ndependent |y sel ected from an i gnal | s%ti tuted 5-7 nenbered
saturated, partially unsaturated,)or “fdall n3REur at ed nonocyclic ring

havi ng 0-4 heteroatons independgntly sel gg¢ted from nitrogen, oxygen, or
sul fur; provided that: when V1, V2, and V3 are each CH and Rl is hydrogen,
then R2 is QC(R(QAr)R3, wherein R3 I’s other than R, Q OC(OR5, or

OCH2phenyl. 2. The nethod accordi toclaim1l, wherein: RL is selected
from hal o&%%?haéﬂac‘?\‘l?%&{fﬁ?chptagkﬁagrgﬁ]éefrf’?f?g‘ﬁﬁ’?ﬁ't uted Cl.6 aliphatic; and R2
is select Rélisfgeqaae@fmmthmo@eﬂl\j((ﬁﬁ)m@%qrpj érT"R@and R3 optionally forma 5-7

menbered saturated or partially unsaturated ring. having 0-4 heteroatons

i ndependeiiti$ selesekiomp Yaleneebond ey k- alkyldene dhains Whergin up pg tyasmgihylene
optionally t I tut : S - nher satur at ed,
partially ﬁ%@tgtotﬁﬁ[%g?ﬁ%@yuﬁdﬁﬁé%sg %nr fge&)%aﬁg%ggggl’i @glr{ thJ’navi ng 0-4

het er oat ons -N{RIP@)de(OYNGO},eCl@X, 61r8@,ni t rogen, oxygen, or sul fur, or a
9-10 nenbered saturated, partially unsaturated, or le |y unsat yrat e(f

bi cyclic Fing Penalpgidsne chiipehagindpdoitna e Yt 08 Lo tieLqUPRB ARY r ogen,
oxygen, or od.a _diqug. € '_mCON/p@[,Q' D)-, &L is

sel ected frgirinh‘%ﬁaéfi%%@w,’ F%%CQEN%?M)QZ, ngl?f ng, li(ﬁc)i @2 i§ %e ecte %rom

Q C(R) (Q Ar)B8®,-;wherein: -123

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 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 0-4

heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an 8-10
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WO 03/ 064397 PCT/ US03/02096 R and R3 optionally forma 5-7 nenbered
saturated or partially unsaturated ring having 0-4 heteroatons

i ndependewOlog/oesbect ed from nitrogen, oxygen, or sul fur; PEI/US83/62096
optionally substituted 5-6 nmenbered saturated, partially unsaturated, or
fully wunsaturated nonocyclic ring having 04 heteroatons independently

sel ect ed fr oRembtréd QgeRAtedOyMEEly uNanfited Wr.fuldy udvate@bd brRgtliyrisghating 0t ed
9-10 nenbered saturated, partially unsaturated, or fm%ﬁ unsat ur at ed

bi cyclic ri fgheteroatagsondepredentlyselspisd Momtrifosen wEySeDs 6T 8Bf0&d from ni t r ogen,

oxygen, 0g3sul 1 and JR3, £ '
N Ry o 0 RaEr et (R Frs R 2 B O U BRI SOROFRORAR ek 1
wherei n: R1 Q-8I(®*y ANRNQA8] NRSOVQ-N(R ppéi MERIQ-N(Bhst i t ut ed 5-6 nmenber ed

saturated, partially unsaturated, or fully unsaturated nonocyclic ring
havi ng 0- B’ hanepbanadlysubsidaisd fdemliphaticedradied from nitrogen, oxygen, or

sul fur; a RN 5- 5 - - SCH2NH- ,
-CC, - C%g;h Eorlg fhdéﬁér%&ﬁ? S@{é&%fer%n@’%%l{a’cco% di %g 0 )(2:’I Sa(l)zr%ﬂgs@ %\%%Rr T n: - R2
is QC(R (QoAAR3, wherein: R and R3 optionally forma 5-7 nenbered

saturated or partially unsaturated ring, K having 0-4 heteroatons
independe?&cp}ggél@@%‘éﬁemlﬁﬁ?l?ﬁt? g@%‘nl,{ob%?gen, or sulfur; Ar is an

ot onal | y1 Sphald §ULEd,S: BRGNS AR bE % fRR U kdy; unsat urated. or

fully unsat’urated nonocyclic ring “havi ng eteroat ons i ndependent |y
sel ect ed &achiRS imitdepgeientlpxsigead from BUAF Linglogen, G, di6ki GBaSl%/NﬁBlﬁs,t ituted

b1 oyel 1o 11 YR o BORER DR oSN R DB S PG bR Y SR SIEBR, ogen,
oxygen, or q@kbg)g?%%mng?ﬁ? N?R%S(QR%‘}' SO 4534)“2(1 Art, N(RIC(O QNR4)2, or

N(R)Q N(R4) 2 according to either of clains 3 or 5 wherein
sai d conpeashd i sindependeuthnselestad fromoran oytional asubgitoed G6UBeMbPET/ US03/ 02096

H1HNV~V2 V. . 0 V3 N, rr NV 3 NQA H.R3,R.H 11V
or a phar m@@@fgﬁglﬂaymx@c‘gﬁ?tg’fﬁt%l’ %ﬁ’(ﬂytqﬁlé?t%af?&??n%% G HPRBa AR §§4r ding to
KI | ﬁ' % 1, wWhejeRirfatsik thdepeRRuilf skldsed honf Mirobéa oXygentbrdsuluy. V2 0 O N V3-' ~
provided that:
when V%, V2, and V? are each CH and R is hydrogen, then R%is Q—C(R)(Q—AI)R3,

wherein R is other than R’, Q-OC(O)R>, or OCH,phenyl.

2. The method according to claim 1, wherein:
R!is selected from halogen, CN, N(R4)2, or optionally substituted C,.¢ aliphatic; and
R? is selected from Q-Ar or Q—N(R5 )2; 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 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.

3. The method according to claim 1, wherein:
R!is selected from halogen, CN, N(R4)2, or T-R; and
R? is selected from Q-C(R)(Q-Ar)R?, wherein:
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~N(R) H Ar V or a pharmaceutically acceptable salt thereof. 8 A conpound
of formula lla: H1 NV. V20 N V3-'"~, N'J~-R2 RH Ilaor a

phar macewpDa®albb4p9nccept abl e salt thereof, wherein: Rl isPE&tS0s/edds r om

hal ogen, CN, N(R4)2, or T-R, T is selected froma val ence bond or a C1_6

al kyl i dene chain, wherein up to two nethylene wunits of T are optionally,

and i ndependeahd R’ opeplaliyeoriy 5~DmembdeR)saturat&t or parbilR) G@{s@urated £60) N(R) -,
-C(O-, or -S2-;. each Ris independently selected from hydrogen or an

optional Iy sub$evipg{etihetarogtogns ipdrpendentysglgpted drom pifkpra.gr3es obmlftie sane
nitrogen, takeq ah%gﬁbgzﬂfy éMbE&ufeG%-@hk&%%Féa s @?ﬁk&tﬁaﬁfﬂn@q}nsﬁtnﬁlfe% 8¥1fJ1 m a

5-7 nmenbered saturate partially unsaturate or faronmatic ring avi'ng 1-3

het er oat ons i ndegpendedtrthgnosgtlectigrhdvirgn-Aitictepgroms md¢panientdy sdedtédifrom R2 i s
selected from Q C(R) (Q Ar) RS, erein: - 125 WD) 03/064397 PCT/ US03/ 02096

R and R3 opti of4F9&§ ’f‘B‘ryﬁ?é a8 sylifs phat efiogatly suhsatest 949 magmaarsd saquatedr at ed
ring having O- i > f | ygen,
or sul fur; ea@ﬁ‘tﬂ%}l?i’ﬁ% epgh{;j&ceilﬁ? ?39%%%9 ﬁé;@g%g}% h\%giﬁgr@cieﬁ%%ﬁ)gmg%x aCl 4
al kyl i dene chaimiepeathtlAscleded fdapatrdgmt byygen, apdulfarandy substituted ring

insat urat et IRoRSRFHRT EoRt RGBT Ea A AN B RAIERN A Deel ect ed
fromnitrogen, oxygen, or sulfur, or an 8-10 nenbered saturated, partially

unsaturated, or fully unsaturated bicyclic ring having 0-4 heteroatons
i ndependent | y $ellbetnesthdd aneoriing wgaaim hwhgesin: or sul fur; R3 is sel ected

fromR, Ait OR,, Q OC(OR5, Q CONHR5, Q OC(O)NHR5, Q SR5, Q N(R4)2,
N(R)(QAr#,llﬁ\I{%We@%l(R)Z, or NNRQNR4)2; R is an optionally

substi t ut ed &rlis@n@pii@ﬁ@g SubgHitQted;5-@ afethbBrkdi sstur e RRRHMERtUNYatE RLRC beghifyr om R,
COR, C2R, CON(R) 2, SO2R, S2N(R)2, or Arl; each R5 is independently

sel ect ed from Ragpturated manocyclicais Mying @4 dgteroaterse puispendentfy sal¢ased &dmf r om

nitrogen or C( : i S dend ndently selected fromR, Arl, hal ogen,

CN, N2, OR SEQW@Z‘%’?Q%( E}lf@%’ﬁ‘?‘ﬁ( R) CON(R4) 2, N(R) C(O) OR, CON(R4) 2,

OC( O N( R4) 2, T°@ R ctdIr&nRNHC(O)-, -NH-, -NHCH}-, -NHSO,-, -CH,NH-, -C=C-, -CH,- or
-CHzCHz—;

5. The method according to claim 4, 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 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*),, Arl, NR)C(O)Q-N(R*),, or N(R)Q-N(R*),.

6. The method according to either of claims 3 or 5, wherein said compound has
the formula III or IV:
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N(R) SO2R, N(R) SO2N(R4) 2, SO2R, or SO2N(R4)2i and each Arl is independently
selected froman optionally substituted 5-7 nenbered saturated, partially
unsat ur atw,030643pul | y unsat urated nonocyclic ring havi ng ®@C4/USh&ompoOat ons

i ndependently sel ected from nitrogen, oxygen, or sulfur; provided that when
V1, V2, and V3 are each CH and Rl is hydrogen then R3 is other than R,
QOA(ORs5, or OCHthéhyI 9 The conpound aﬁcordl ng to claim8, wherein: Rl
is selected from hal R4)%3 or opti ongl Iy\,iugstl tuted C1_6 aliphatic;
and R2 is QC(R)(Q\]Ar) r Rand tidnal l forma57rrerrbered
saturated or parti al g Qe h Q-4 _h NS

i ndependent |y sel ect g from ni roggn oxyge oM sull¥ ur; R3 is selected
fromR, QOR5, QN 4)2 Ar' N(Fﬁl O Q@ N(f4) 2, or I'Il\l(R)FéN(FM)Z; and Ar
is an optionally substitt ]nd 5-6 nenbered saturikfed, partially unsaturat ed,
or fully unsaturated nondtyclic ring having O het er oat ons i ndependent |y
sel ected fof @Pharmakdfticallk? L3 fAd3hlt (BELOPS03/ 02096  ni trogen, oxygen, or

sul fur, or an optionally substituted 9-10 nenbered saturated, partially
unsaturat ed, or fully unsaturated bicyclic ring having O- 4 het er oat ons

i ndependent I y I cte omni.tr or. sul fur he ound
according to cls72| d%ﬂé?%‘ioﬁ lng?gog‘felgm%& %ﬂ?rg%‘ SF‘l'doCrﬂn?:HﬂUB?igas ﬂl,e} g [{Eor 0,
NH2, NHVe, NHEt, NH cycI ohexyl , met|-hy| sethyl, propyl, i sopropyl

cycl opropyl , acetyl enyl, or d t-butNl; 2R3 's selected from CHZO—I OH,
NH2, CH2NH2, CH2NHMWE, cH2 N( Me) 2, 1;}!2 2NH 2CH2NHVE, CH2CH2N( Me) 2,
CHZCHZNHZ NHCOZt butyl, phenyl bhyl , ethyl, isopropyl,
cycl opropyl ,  NH( CH2) 3NH2 NH( CHZ I\/E NH2, CH2C( I\/E) 2CHWEe,

NH( CH2) 2NHEE ,  NHCH2pyr i dy NHS H§| O)CHZC(O)G butyl ,
NHC( O) CH2NH3, or NHCH2-i m dazoAr4 yl. 11. The conpound according to claim
8, wherein: Rl is hydrogen; and R2 is C(R(QAr)R3, wherein: R and R3
optionally forma 5-7 nmenbered saturated or partially unsaturated ring

havi ng 0- 4, helehaatous, ! ﬁrk(ect ed from nitrogen, oxygen, or
culfur:  Biph ggﬂ%ectedl{yggga%?%%ec%tlﬂ,mé RA)2, Art, N(RIC(OQ N(R4)2 or
N( R)QN( R4)2, and Ar is an optionally substituted 5-6 nenbered saturated,

partially unsaturat ed, f aturat ed nonocyclic ring having 0-4
het eroat ons in ep’g %F@H?‘F‘S}i%fglf’%%‘flég%rom ni trogen, oxygen, or sulfur, or an

optionally substituted 9-10 rrenbe}qed saltur ated, partially unsaturat ed, or

fully unsaturated bicyclic ri ng 24 het eroat ons i ndependent|y
sel ected fromnitrogen, oxygen, bﬁz The conpound according to
claim1ll, wherein: R3 is sel ecte RQCHZNHZ, CH2NHMe, CH2N( Me) 2,

CH2CHZ2NHZ,

ITa

or a pharmaceutically acceptable salt thereof, wherein:

R! is selected from halogen, CN, N(R4)2, or T-R;

T is selected from a valence bond or a C;.¢ alkylidene 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;.¢ 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-C(R)(Q-Ar)R?, wherein:
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CH2CH2NHWVE, CH2CH2N( Me) 2, NHCQ2t - butyl , phenyl, NH(CH2) 3NH2, CH2C( Me) 2NH2,
CH2C( Me) 2CHMVEe, NH( CH2) 2NH2, NH( CH2) 2NHEt, NHCH2pyri dyl, NHS2phenyl

NHC( O) CHAZ0Op@643but yl , NHC( O CH2NH3, or NHCH2-i m dazol - 4P¢gir/uSe3@n9eNO

03/ 064397 PCT/ US03/ 02096 13. The conpound according to claim8, wherein
said conmpound is selected from the group consisting of. HHH INI 0 N~

0_'l 0"l M and\RHofidIANP b OF-MiemBered s@rateddr phriR3lyN@shturdted\tingo NO \ | Cl
NT1%NO\I CF3 W HH HOHf ~ HOHNNHOH 1-34 1-35 1-36,. HHHO
Br 1~ 0 010Ve hpwing R4 heteroatms imdgppndeptliselerted from nitrogem gxygesgor gilfyrng z F

2, 2 Al e BB 1 gt o2 1 7
~_'"I t~, &ach Af is bd¥pthdahtl PaBoptibodNetsBostithtdbtizing Celeete@fjon(h 517-#Aémberdd 1- 48

saturated, partially unsaturated, or fully unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an 3-10
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-NR")2, N(R)Q-Ar), NR)C(0)Q-NR ", or NRIQ-NR)z;

R’is an optionally substituted Cy.¢ aliphatic group;

each R*is independently selected from R, COR, CO2R, CON(R)2, SO2R, SO,N(R),, or
Arl;

each R’ is independently selected from R or Ar;

Vl, V? and V? are each independently selected from nitrogen or C(Rs);

each R®is independently selected from R, Arl, halogen, CN, NO,, OR, SR, N (R4)2,
N(R)COR, N(R)CON(R*),, N(R)C(O)OR, CON(R*),, OC(O)N(R*),, CO:R, OC(O)R,
N(R)SOR, N(R)SO;N(R*),, SOR, or SO;N(R™),; 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 other than
R’, Q-OC(O)R®, or OCH,phenyl.

9. The compound according to claim 8, wherein:
R! is selected from halogen, N(R4)2, or optionally substituted C;.¢ aliphatic; and
R%is Q—C(R)(Q—Ar)R3, 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(R%),, Ar!, N(R)C(0)Q-N(R*),, or NR)Q-NR™;;
and
Ar is an optionally substi;cuted 5-6 membered saturated, partially unsaturated, or fully
unsaturated monocyclic ring having 0-4 heteroatoms independently selected from
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~0 Ocl IP~ QWJYOCI HNH2 HNH2 HNH2 1-49 1-50 1-51 -128 WO 03/ 064397
PCT/ US03/ 02096 fNHMHHNDP ~I p~ pit G NBr NCF3 NCI HNH2 HNH H
NH2 1-52 wo93/0443%34 H H 1 HNH2 NH2 HI1-55 1-56 H HH QRZZXSP3/620p6 | ~ p i

i NCO NC HNH2 HHN HHN INH2 Il NH2 1-58 1-59 1-60 HH H Q\I@I ~r
QN\YCCI N A HHN HHN HHN t NHVe LNMe2 LNHEt 1-61 1-62 1-63 HHH QN'YOC p

€ 1= 0 1 N Ol bbb, chsbbaidhkfe, diNil idnasLsbnedl 416 cknibfed i, N p
\I.JV 1%p \I rl Iv-Nd NNGOC HHN H HNL HIN N2  NHVE
NHPr 1-67 68pamg@y unsapggted, or fully unsaturated bicyclic ring having 0-4 heteroatoms

independently selected from nitrogen, oxygen, or sulfur.

10. The compound according to claim 9, wherein:

R! is selected from chloro, bromo, fluoro, NH,, NHMe, NHEt, NH-cyclohexyl, methyl,
ethyl, propyl, isopropyl, cyclopropyl, acetylenyl, or d t-butyl; and

R? is selected from 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(CHz);sNH,, NH(CH,),NHo>,
CH,C(Me),NH,, CH,C(Me),CHMe, NH(CH,),NHEt, NHCH,pyridyl, NHSO,phenyl,
NHC(0O)CH,C(0)Otz-butyl, NHC(O)CH,NH3, or NHCH;-imidazol-4-yl.

11. The compound according to claim 8, wherein:
R' is hydrogen; 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 Q-OR’, Q-N(R*),, 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 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.

12. The compound according to claim 11, wherein:

R? is selected from OH, NH,, CH,NH,, CH,NHMe, CH,N(Me),, CH,CH,NH,,
CH,CH;NHMe, CH,CH,N(Me),, NHCO,t-butyl, phenyl, NH(CH»)sNH,,
CH,C(Me),NH,, CH,C(Me),CHMe, NH(CH,),NH,, NH(CH,),.NHEt,
NHCH;pyridyl, NHSO;phenyl, NHC(O)CH,C(0O)Ot¢-butyl, NHC(O)CH,NH3, or
NHCH;-imidazol-4-yl:
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N M O NO HNH and 1-1037. 14. A conpound of formula Ilb: H NV~ V2
ON-V3INR2 RH Ilb or a pharmaceutically acceptable salt thereof,

wher ei n: wBDb3i0e4397 Ar; T is selected froma val ence bond oPCa/uSh3/@096

al kyl i dene chain, wherein up to two nethylene wunits of T are optionally,

and i ndependently, replaced by -0-, -N(R-, -S-, -NNRC(O-, -C(ONR) -
-C(O-, orH-S2-; - 135 . WD OH/ 064397 PCT/ 8@03/ 02996 each R |(§

i ndependeg elcec ?M Bm Ry of pti ony ¥a c1 6
aliphatict R eR g same ni m, olreget her

with the nitrogén tomattached thereto, forma 5-7 meinbered saturated,
partially unsaturatgd, or aromatic rin /Qe/\ll ng 1-3 heterogtons
i ndependently sel dttéd from nit rogen, Ooﬁgg n, or sulfur; HRY is
QC(R (QA)R3, wherein: Rand R3 optionally forma 5-7 nenbered saturated
or partially unsgtiygpated ring havingop-4 heteroatonpigomependent!y
sel ected fromnitrogen, oxygen, or sul fur; each Qis independently
sel ect ed frorﬂa val ence_boggheor ayCl. 4 aI kyI (deye chailp;, each Ar is
i ndependent |y @o ? o y subs“j@d i eI ected aps- nber ed
saturated, part mydat ur at ed , sat ur at ri ng
havi ng 0-4 hetero'éﬂto i ndependent |y dbl égted from ni trogew, OXy g]%
sul fur, or an 8-10 AR ed saturated, pa#gtially unsaturated, uII
unsaturated bicyclic Ti Jé'tj%rrs i ndependent |H}\I‘S|e| ect ed
from ni trogen, oxygen, or s fur; R3is selected fromR, Arl, QOR,

Q OC(O R5, Q CON Q OC( O NHR5, Q N(R4) 2, QAr)
N(R) C(O Q N( R4)2|_1|%03N( R) Q@ N(R4) 2; @I'-]ﬁﬁ?s an optional ﬁ@sifjbstl tuted C1_6
al i phatic roup, each R4 |s |nai19pendently sel ect ed Hrom R, CO?S Q02R5,

CON( R5) 2, NS 5) ac is mdéﬂ | ected from
R or Ar, Bh eac CyH sel ec ogen or
C(R6) ;

Z O

I-1006 I-1007 1-1008
H H
N N
H H OMe
-N N
HH H™H HMNAC
I-1009 1-1010 I-1011

o0 fopa. J@@

‘\l\,N Bzl HN Bzl

I-1015 1-1016 I-1017
N N
s ol
ﬂy\g@\we HN_ ﬂﬂ\&e
NH, NH,
1-1018 I-1019
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each R6 is independently selected fromR, Arl, halogen, CN, N2, OR SR
N(R4)2, NRCOR NRCON(R4)2, N(RC(OOR CON(R4)2, OC(ONR4)2, CO2R,
OC(O R, WORBSBBR N(R) SO2N(R4)2, SO2R, or SO2N(R4) 2; andPeaaiso¥vioss s

i ndependently selected froman optionally substituted 5-7 nenbered
saturated, partially unsaturated, or fully unsaturated nonocyclic ring
havi ng 0-4 nheteroatons independently selected fromnitrogen, oxygen, or

sul fur; prgw t hait V1, W._</nd Y3 gpe eagﬁh , T is_a valence bond,
and R2 is whergi @ ig a bt Nonfal Ty § @ ut ed phenyl
ring, then/R3 r's gthdr tthan Q/OR5™0r INY. 1 NTorfpydnd accor di ng

to claim14, wherein:\ Rl is T-Ar, wheteily: \
PCT/ US03/ 02096 T is sglgcted from-NHC(OF, -NH, -NHCH2-} . - NHSC2-,
-CH2NH, -C=-, -CH2- or -CH2CH2-; and Ar ""&¥%an optionally Gubstituted 5-6
menbered aryl ringigravi ng 0-4 het efoee®dns i ndependeRt®d32 sel ected from

ni trogen, oxygen, or sulfur, or an optionally substituted 9-10 nenbered
aryl ring paving 0-4 heteroato i At ly sel ectgd om Ri jxogen,

oxygen, or| urg a is @ wher ei n: N ,
Q N(R4) 2, N N(R4) 2, 0 R4) 2; each/QYs N nWepéndent |y
sel ected ffrom aal enge bond, -CH2-, NCH2CH2-; and Ar is angptionally

substituted 5-6 nmenbérBd saturat ed, partiBLly unsaturated, or fa}y
unsat urat ed nonocyclic ring having 0-4 heteroatons independentli{y sel ected
from nitrogen, dxyopdn, or sul fur, d02&n optional ly Bt ituted 9-10
menbered sgturated, partially unsaturated, or fU|l|| y unsaturated bicyclic
ring having_0«4 heterQatons i end8ntl sel ect

I3 d £rom ni Lyogen, oxygen,
or sul furN, T B ound a'ongt ai m 1§, rein is CH2OH,
OH, NH2, CGH2NF2 N CG2NAMVe, CH2N(We 2,” 2NH2, CHCHHN , CH2CH2N( Me) 2,
CH2CH2NHZ, NHCOﬂ-b‘qtyI , phenyl, cyclopgntyl, nethyl, ethyl, isopropyl,
cycl opropyl, NH(CH2NB®H2, NH(CH2) 2NH2, NEH2C(Me) 2NH2, CH2CHNE) 2CHME,

NH( CH2) 2NHEt , NHCHZpyri dyl , NHSOQ2phenyl, NHC( O CHZC{JO@%- butyl,
NHC( O) CH2NH3, and- 2-im dazol - 43503417 The conpobihéP4ccording to claim
14, wherein:y T is a valence bond; and R is QC(R) (Q Ar)R3, wherein: R and
R3 opti onal LV menbered saturated or partially unsaturated ring
havi ng 0-4 dependently sel ected from nitrogen, oxygen, or
sulfur; R3is A, N(RC(OQNR4)2, or (R QN(R4)2; and Ar is
an optionally substityed 5-6 nenbered saturated, partially unsaturated, or
fully wunsaturated nongcyclic ring having 0-4 heteroatons independently

sel ected from 2

and I-1037.

14. A compound of formula ITb:
H

A

N | Sv2 0

N

\ p)
V3J\NJ\R2

R’ H

IIb
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 two methylene
units of T are optionally, and independently, replaced by -O-, -N(R)-, -S-,
-N(R)C(0)-, -C(O)NR)-, -C(0)-, or -SO,-;
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ni trogen, oxygen, or sulfur, or an optionally substituted 9-10 nenbered
saturated, partially unsaturated, or fully unsaturated bicyclic ring
havi ng O-woheversoat ons i ndependently sel ected from nitro@®@Em/USOX§R, Or
sul fur. -137 WD 03/064397 PCT/ US03/ 02096 18. The conpound according to
claim17, wherein: R3 is CH2NHWe, CH2N(Me) 2, CH2CH2NH2, CH2CH2NHMWe,

CH2CH2N( MeacB R is ehvedmtiyHR]ectdZtdnvhy @okidor MO P sibstijutedBegaliphatic
NH( CH2) 3NH2, ~ NH( CHR) 2NH2, NH( CH2) 2NHEt . NHCH2pyri dyl , NHSCRphenyl
NHC( O) CH2C( GFQXR. Bt y| ,  NHC(O) CHRNHB, and NHCH2- i i dazol -4-yl . 19. The

conpound, 2SSt BRybpf ) iG] B A e QRRRAO e RE e o e
1-123 HHH NtiSrétoNokm®@ 5-7 hheiberddsabirhted cpamany uﬂ‘slafutat@l oPhton@tid ridg H O N

C FNHH NH2 NH2 NH2 1-127 1-128 1-141 H NC NHH 1- 158
C H G N H chayingl{3 hetproatomsjpdegendengly Seleéled rﬁFOHF mﬁm&el? Oxyg§n, Qf éflﬂ\ffu’fo NH H

QNHH/ hzﬂl—b[—&@)w%rﬁ[@“)ﬂlé%ng NH2 C 1-160 1-161 1-162

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 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 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;

R3 is selected from R’, Ar, Q-OR®, Q-OC(O)R®, Q-CONHR’, Q-OC(O)NHR’, Q-SR?,
Q-N(R*)z, N(R)(Q-A1), NR)C(0)Q-N(R"),, or NR)Q-NR*);

R’is an optionally substituted Cj.¢ aliphatic group;

each R* is independently selected from R, COR’ , C02R5 , CON(R5 )2, S02R5 s SOZN(R5 )2,
or Arl;

each R’ is independently selected from R or Ar;

V!, V2 and V° are each independently selected from nitrogen or CR®;

each R®is independently selected from R, Arl, halogen, CN, NO,, OR, SR, N(R4)2,
N(R)COR, N(R)CON(R*),, N(R)C(O)OR, CON(R*),, OC(O)N(R*),, COR, OC(O)R,
NR)SOR, N(R)SON(R?),, SO:R, or SO,N(R*),; 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 Vl, Vz, and V? are each CH, T is a valence bond, and R%is Q-CR)(Q-
Ar)R?, 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:
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HHHCO O CN-al | O~~0C / \ NHHCN/ \ NH/ HCO NHHO\ C N2
NH2 NC NH2 NC 1-163 1-164 1-165 -138 WO 03/ 064397 PCT/ US03/02096 H H H

N~ O ~I GVONB/06439X0Cl NI/ \ NHHC ONH/ C ONHH\ Cl PCRUSHIONNR - NH2
0\ 1-166 1-167 1-168 1 N Oi t C NNOC HI 0ONC 01 NC O a N
C NHHNHHNHHg N2 N2 ONH2 O 1-169 1-170 1-171 HC H O HC

lit N ~~ Ofiif selpatpddron -NHC(OWH -NHE) -NBICHbt, INHSKH, HCHENHO, 92, -PEYHONH2 NH2
G NC 1172 1 ificle1gdyHcl HHM 10~ N 1= 0it O " 11 O-oci N
NC ~NHH\ C A2 INH N2 NH2 ON O 1-175 1-176 1-177 H O H O

H O N NO Ner@ adoption8llPsidstitdidd 58 ihtdr&d a9 Mk Hafhg oM NG oS N2 C NH2
OPh F . . .
independently selected from nitrogen, oxygen, or sulfur, or an optionally

substituted 9-10 membered aryl ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur; and
R”is Q-C(R)(Q-Ar)R’, wherein:

R*is R’ Q-OR’, Q-N(R*),, Ar', N(R)C(0)Q-N(R*), or N(R)Q-N(R™,;

each Q is independently selected from a valence bond, -CH,-, or -CH,CHj-; 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,, CHoNH,, CH;NHMe, CH,N(Me),, CH,CH,oNH,,
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(0)Ot-butyl, NHC(O)CH,NHj3, and NHCH»-imidazol-4-yl.

17. The compound according to claim 14, wherein:

T is a valence bond; and
R” is Q-C(R)(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;
R® is Q-N(R")3, Ar', N(RYC(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 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.
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1-178 1-179 1-180 H- 1 C | i H
NC OC HNHNHONH NH2 NH2 d
WO 03/ 06480030IBH1US03/ 02096 H p i

Ol G NCal OI I NNHQN ONdC O I
NHORC G C  1-181 1-182 1-183 - 139
ad Hi HCA d r4~, a PCHIUS03/02p6 C1. . N
2

& NHHOd ONH"~;---" HC C / NH2 NH2 NH2 Cl Br 1-184 1-185 1-186 H
a Hd HdAd ,1Q-1 N I~ -IMONNHHCIONH/H\CNHHCI NH2 NH2

NH2 Br 1-187 1-188 1-189 NHI1%OC NH 1%l A NH(~ O~ d wNy'( d O
NG ~NOC O g-NH HO=S-NH HNHH / NH2 NH2 / NH2 / d 1-190 1-191

1-192 NH D | CI8.H'¢ sammpupd ercaudipgde clagn7cvhgel:N € r v NG NH H H D NH
H IV N i) cph iRy, el Ve v Snhioibg 0 © 1
CH,C(Me),NH,, CH,C(Me),CHMe, NHCO,(¢-butyl), phenyl, NH(CH,);NHa,
NH(CH;,),NH,, NH(CH,),NHEt, NHCH,pyridyl, NHSO,phenyl,
NHC(0)CH,C(0)O#-butyl, NHC(O)CH,NHj3, and NHCHy-imidazol-4-yl.

19. The compound according to claim 14, wherein said compound is selected

from the group consisting of:
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Ho
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20. The conpound according to claim14, wherein said conmpound has the
formula V: H NV. V2 O | ONVs '~, Nk R2 ~-NNR H Ar V or a

phar macewD®alob4p9nccept abl e salt thereof, wherein: 20. A ®ORAE3/010060
conprising a conmpound according to either of clains 8 or 14, and a
pharmaceutically acceptable carrier, adjuvant, or vehicle. 21. The
conposition accorgrno to claim 20, aHdltlonaIIy conprrBrng a therapeutlc

agent sel ected f o ant i ollfe aN’N flm

agent, an i nOrlI- agent , facta > for
treating cardggiaﬁtulaﬁ* A sease, agen treatj=q |ivér sease, an
anti-viral ag an agent \for tre ng bIood drsore s, an agﬁnt for
treating di es, or an ageﬁt for treating |nnﬁnodef|crency disérders. -

148 WO 03/ 97 PCT/ US03/ 02096 22. A nethod of inhibiting AKT, PKA PDK1,
p70S6K, or ROCK kinase activity 1in a brologrcal sanpl e conprising the step
of contacting sar&igﬁbloglcal sanpl% % h: a) a conpdﬂH§3accord|ng to claim
8, b) a conpound paccording to claim 14 or c) a conpogi tion according to

claim20. 23. A of ating orN e seN\' dﬁ i sease
or condition prolrf qr der,
an |nflannat Hsord an aut e di opder a -eurod e&atpb

di sorder, aI dlsease dlsorder wher sai d nelthod
conpri ses tw@ step of adni |%terN an ef f ecti Wzanount a conmpo¥Hei on
according to claim20. 24. The nethod according to claim?23, wherein said
di sease or cond|t16954s sel ected fF&fRxancer, rheundt¥P@ arthritis,
asthma, HIV, angina pectoris, pegripheral crrculagron di sorder,

hypert ensi o arteriosclerosis, | er osi Qr te--orosrs 25.
The et hod aggagdi oclaim i id dNs g:ﬂortron is
sel ected fri ﬂg? c?r . The thodNac ordi ng ta C arNr erein said
cancer is s g bélai n /(gllonas) breasf’, ycol of, head and neck,

ki dney, | @2D liver, \ﬂﬁlano ovarian, NHancrgai(i c, prostMHe, sarcoma, or
thyroid. 2%  The nethNHzacco ing to cIain126, erein said cancer is

sel ected from pafkdf8atic, prostatel-1¢f8 ovarian. 28. HHs9nmet hod according
to claim 23, cgnprrsrng t he addltronal step of

/ﬁt@t@ O

I-1060 I-1061 I-1062

S S\\ NH2

S

1-1063 I-1064 1-1065
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admnistering to said patient an additional therapeutic agent selected from
an anti- proliferative agent, an anti-inflamuatory agent, an

I mmunonoawbaBos4s9ngent, a neurotrophic factor, an agent fPoT/USoEexdOg

cardi ovascul ar di sease, an agent for treating |iver disease, -an-anti-viral
agent, an agent for treating blood disorders, an agent for treating

di abetes, or & agent for treating i mmunodeficiency disorders, wherein:

sai d additi ogal er@p hC agent is appropriate for the disease being
treated; and ¥< / 064897 PCT/ US03/ 02096 said additi onal
t herapeutic pt s m ni st t oget wi tH said conposition as a
singl e dosag§ formor sgparat fe com 00 a rt of a
mul tiple dos form ~150HN_, n NN
,,/§ NH, H
N-NH NH»>
I-1066 I-1067 I-1068
| H
H H ,\H\l 0
LS IO S ?;:::‘N
NN N AN _o H
H H
S NH
NH, O NH, 5 2
1-1069 I-1070 and I-1071.

20. The compound according to claim 14, wherein said compound has the

formula V:
H 1
N i sv2 o
N
\ 2,
o) v3’L‘N”IL‘R2
}—N(R) H
Ar
VvV

or a pharmaceutically acceptable salt thereof, wherein:

20. A composition comprising a compound according to either of claims 8 or 14,

and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

21. The composition according to claim 20, additionally comprising a therapeutic
agent selected from an anti-proliferative agent, an anti-inflammatory agent, an
immunomodulatory agent, a neurotrophic factor, an agent for treating cardiovascular
disease, an agent for treating liver disease, an anti-viral agent, an agent for treating blood
disorders, an agent for treating diabetes, or an agent for treating immunodeficiency

disorders.
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22. A method of inhibiting AKT, PKA, PDK1, p70S6K, or ROCK kinase aétivity
in a biological sample comprising the step of contacting said biological sample with:
a) a compound according to claim 8;
b) a compound according to claim 14; or

c) acomposition according to claim 20.

23. A method of treating or lessening the severity of a disease or condition
selected from a proliferative disorder, a cardiac disorder, an inflammatory disorder, an
autoimmune disorder, a neurodegenerative disorder, a viral disease, or a bone disorder,
wherein said method comprises the step of administering an effective amount a

composition according to claim 20.

24. The method according to claim 23, wherein said disease or condition is
selected from cancer, rheumatoid arthritis, asthma, HIV, angina pectoris, peripheral

circulation disorder, hypertension, arteriosclerosis, tuberous sclerosis, or osteoporosis.

25. The method according to claim 24, wherein said disease or condition is

selected from cancer.

26. The method according to claim 25, wherein said cancer is selected from brain
(gliomas), breast, colon, head and neck, kidney, lung, liver, melanoma, ovarian,

pancreatic, prostate, sarcoma, or thyroid.

27. The method according to claim 26, wherein said cancer is selected from

pancreatic, prostate, or ovarian.

28. The method according to claim 23, comprising the additional step of |
administering to said patient an additional therapeutic agent selected from an anti-
proliferative agent, an anti-inflammatory agent, an immunomodulatory agent, a
neurotrophic factor, an agent for treating cardiovascular disease, an agent for treating
Iiver disease, an anti-viral agent, an agent for treating blood disorders, an agent for
treating diabetes, or an agent for treating immunodeficiency disorders, wherein:

said additional therapeutic agent is appropriate for the disease being treated; and
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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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