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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:
-17 -



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



NONSO HOHtVI~l HOHNHOH 1-34 1-35 1-36 HHH 1%NA™ p\ IBr NI%

Np\ Il Ok NI%Np\ fJ 11 t~f 11, HOHHOHHOH O 1-37 1-38 1-39 -26

WO 03/ 0648003MABHUS03/ 02096 H H H O ~Ove J~1 I~ p F O aPQRISKIM0D6 CI N F

HOHHOHHOH 1-40 1-41 1-42 NHFHHNHfV 1% 0O\l % ~ 1%O\IFIli Np

'\ NNfV HOHHOHHOH 1-43 1-44 1-45 ~HHH N, p, I~p_~l t I~pl

N N N HHNrfpsenoxygenoor solfgs. Bxanpes of sigh Inombcs{c;lwaingmcli)hdllllldr ph:lh?f]l,\IFQﬁMCN~ |CF .
: 1,49 1-50 1-51 . HHH, N1~ ~~

N O H N R glonyt By el nighi] ey opentl, CYelqhedtageds

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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rcl Ol GOvonBloeds#~qg N CI HHF OH NH2 NH2 NH2 1-253 1- 264/uB026%99¢C] H rH
O, d NI~CFit  NFCO ONOC =NN I NI HH NH2 NH2 OCF3 NH2
1-256 1-257 1-258 O NNONNOfNOHHH NH2 ° /NH2 NH2 NH2 NC NHNN

1-259 1-260 1-261 r1N O ~I NN|~H>(0| NN |~ ~I NNVHVNOHHH NH2 /
NH? NH2/ Hop 8\8@\& esﬁ\lc-@f -38 N JC‘LQ(]:I
/ 2
NH;
1-196 I-197 I-198
N cl N cl § cl
QNH c NH N @ ooqm o N c
NH2 NH» P& NH,
PhO F
1-199 1-200 I-201
OCF3
1-202 1-203 1-204
H H
N o cl N o ol N o cl
) N)\N;©\ o X N cl
NH M @ o g N cl NH  H
NHZ é NH2 NH2
N\ HN H
I-205 1-206 1-207
H
N
NO; NH
N
I-208 1-209 1-210
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WD 03/064397 PCT/US03/02096 HHH rl OrNO~) NNONHHH NH2 O NH2

NH2 O~ HOQ 1-265 1-266 1-267 HHHNNONNOP.NO Ne ~~NHHH
NH2 / NHOWBB/06@N ~ZtS N O O OH 1-268 1-269 1-270 H HPHT/USMS/@M® ~| N N
NIl,zo i NI~ NN HONHHONHHOFI N2 S N2 S N2 NS OCH
|-271 1-272 1-273 H H H NNOF) NNI~00LNNOONHFONHHONHNS
N2 | NH2HN~ N2 S LS 1-274 2751276HHH NNO I NNIN ONNO O
NH H O NH mH wl\éHZ NH2 @‘;@ 77 1- 289 A C
HHN1 “ (;D/NH ﬁ c
NH» Ho
1-211 1-212 1-213
H
Cl
WN—NH H cl
NH, <g£—
ND NP
1-214 1-215 I-216
H Cl Cl
IO QL
s s Q8 e
d NH, NHo
KGN
1-217
H
Nb@\ 0 Cl Cl
OvNH  H “ cl
NH-> NH,
O
1-220
N Cl
N ? cl
SOW . 0
Q °
NH,
0
1-223 1-224 1-225
H H H
N Cl
d0L 2 00 oo g
N cl N cl N
Q.
~NJ : O NH
1-226 1-227 1-228
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-39 WO 03/064397 PCT/US03/02096 HNHH ON I~ O I NNI~ NONN~ NO NH
HONHHONAHHONH | ,NNH2 N- N2 N O1-280 1-281 1-282 HHH NNO
1IN, I~ Y0 B/H0MNH90 O NH H O NH H ONH H L, NH NH2 N NH2 <iPCHRIZ0»2096l- 283
1-284 1-285 HHHNNiIi Ol NN1 Ol NNO ONHHONHHONHH N Nrp H
NH2 ~H NH2 | NH2 NNH 1-286 1-287 1-288 HN N | ~I 0 NHHNH HN
1-289 HHHHN Ok NNI a1 O O N OWHN N QNOW ~e HHH

O H N Bzl @ ND. - 1000 i (L 9 H KNy ~m@'o Ove H
c

N |
NH
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~HHNO\~HOwW NOHONOH N H 1-1003 1-1004 1-1005 -40 WO

03/ 064397 PCT/US03/02096 HHHN I, 0 aOBn I~ NHHO4HO4 HNH
H N H H NvB 032648006 1-1007 1-1008 HHH N | N, O ~I aPCFIUSO209N e H
o H HNHHHH NAc 1-1009 1-1010 1-1011 HHoO H NHOI HOOw .

I, ON H OOH1-1012 1-1013 1-1014 HHHOi M NN (~ O~ '=N~ Ow
HH OV HOMNBzi H N-Bzl b N HE1-1015 1-1016 1-1§17 HHHN KCN -0
"I N ove NN )

1-263 I-264
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HUH H N H 1-1018 1-1019 1-1020 HNHO ~I Ni(i OtVWWHOO ,I NNi NNHH
HHN Bzl NHHN Bzi 1-1021 1-1022 1-1023 -41 WD 03/ 064397

PCT/ USO3/WD@36643B H NH 1 OF I N. | NOI N~ I NOF N H H pdT/UNo3/@0b6 H N Bzl
HNH 1-1024 1-1025 1-1026 HHHONO~I H / \ aHe O HFd NH2 NH2
NH2 1-1027 1-1028 1-1029 HHH M Oi a OF / HHOVEH‘I~H~OVENI~
0o/ \ NH-I2 NH2 NH2 NH2 NG1-1030 1-1031 1-1038 HH

@ EE©1035N£<£> Np,

I-265 I-266 I-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
INH H %—NH H NH H
S™N NH, SN NH, ﬁ} NH,

1-277 I-278 I-279
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NH2 NH2 ~ > NH2 10 r 1-1036 1-1037 1-1038 HHH N I~ ~I NNI~ NO e
N~%aNo \ | NHH ,J Hp NHHHHNH NH2 NH2 1-1039 1-1040 1-1041 -42 WO
03/ 06439WB@3h&L898/ 02096 H H H QN Np N, NO e NN ~ Np_ HNPHT@SMA289O NH H O
/ NH2 J~s NH2 ~ s NH2 1-1042 1-1043 1-1044 NN I~ OF ~I NN pF NN pF p rN
ad TN c Nd ONHHFNHH-,) F/ NHHF S NH2 S NH2 NC NH2 1-1045
1104611047& NN|G:NN|HO|NN|0| NC|HprN/NHH|FNHH
NH H NC NH2 SH@:{ZO:L 81 1(])05 mNol I Np NN I
Np_pNHHd)-i H HHH NN I\
O~ NN |~ M P xlij NH H?TFHG N/ NH H IRH NH B N2 N2 NC NC

Ha l\,N— NH2
1-280 1-281 1-282

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
H‘Nle 0NN~ H'NH
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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1-1054 1-1055 1-1056 HH Ae ~~ NpF ~r N | |

NH2 NH2 1-1057 1-1058 1-1059

n>N |,

1-1062 HH HNOMO ~~I~NO ~I |

c HH _
-43 WD 03/ 064397 PCT/ US03/ 02096 H H H
AewN 0326439H QNo -N H O HN IN NH2 NH2 S NH2 N N PCTABOS®0ds 1061
NHNONHNpP HS OHNH:-S N2 S $ N

H,) ) F S N

\

L' C 1-1063 1-1064 1-1065 HNHN SAOHHNH2 NON-~ nc O HN OH NN
NH2 H N-NHiNH2 1-1066 1-1067 1541068 H H H N |

H

Ny Q
N OBn
H
HNH
I-1006
H
Ny Q
iCLNJtQ
H
HNH
I-1009
H
LR
N
H
O”"OMe
1-1012
H

1-1015
H
N, %
N OMe
H
HNH
I-1018
H
N;\fI j q ' 3:]
N
H
H'N‘le
1-1021

IO 8
N OH
H
HNH

I-1007

H
N, %
N
H OMe
HNH

I-1010

1-1022
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NH OH\ NH2 NH2 S z 1-1069 1-1070 1-1071 [0091] The conpounds of the

present invention nmay be prepared as illustrated by the Schenes |-XVil

bel ow, bywODha/o&sat heti c Exanpl es descri bed herein, and byPgenspad2essret hods
known to those of ordinary skill in the art. -44 WD 03/064397

PCT/ US03/ 02096 Scheme | OF R1 (a) Hte 1%(b) H pli N2 RNH2 NO2 R1
2 3 Reagents: (a) N2HAH20, BuCH reflux (b) SnCi2. 2H2HD BuO—| refl ux.
[0092] Schg ahovershaws a g for prepay @

am noi nda cooun l. where t han hydr OFeN is an
al kyl or aryI u nitro-indazdl e corrpound 2 may be pHepared by

nmet hods substant aI IWNsszm | ar to those cribed by Henke, et ,

Chem, 1997, 40, 2706. The reduction of HheBzrhltro group at stép ('ib) to
afford corrpound 3_|1q Z\gchl eved by t% g®t hods descri beq Bel l any, et al,
Tetrahedron Lett % 4, 25, 839. ]ter natively, reductl on of the nitro
group of coftpound 2 can be acHi eved by treati

presence of @ hods %l @ i SI nfii ]
. 19

Yy 2 with hydrogen gas in the
t ot @]- descri bed by

Boyer, et al Hreyr NRes . , , bmé alternative
met hod for h| ean t he redion Bf he nltrH od‘b of compound 2 is by
hydr ol ysi s i a method suBsfantial | Wi m | ar t hat Nndescri 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, refI ux; (b) Snd 2. 2H20,
BuOH, reflux. [00B3¥92%Scheme |1 aboVel02Bows a gener al Lit§8%od f or preparing
the am noi ndazol e conpounds 3 wh ere RlL is an amno or al kyI am no group.

The nitro- Ngmle)c ound 2 pregpared fr

2-fluoro-5 lﬂﬁigﬁr tr| | e "y %eé:fghs subﬂ%@al mlar

t hose des be by Rar nelq et yal , em 9We 19 Am no- |ndazol e
conpound Gg\?y t hen 'S)e pr epare romc rrpound 2 as descr| ed above for

Schene |. N
O™ NH,
I-1030 I-1031 1-1032
H H H
N |
Y 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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-45 WO 03/ 064397 PCT/ US03/ 02096 Scheme Il Ha Hb H 1VY ~~ > MNONO2 Cl
2 Cl 56 7 Reagents: (a)Cl2, acetic acid; (b) H2, Pd/C [0094] Schene Il
above showe oaoesvhod for prepari ng conpounds of formnul a | Painarse3/0de6 i s

hal ogen. For exanple, 5-nitro-1Hindazole (5) nay be chlorinated to afford
3- chloro-5-nitro-1Hindazole (6) using the nethods described by v. Auwers,
et al, Justus H.iebigs An Chem , H1927, 451, 295. Alteagnatively, the

ni troi ndazol e ,\5“ be t pat ed VVIN{:?:@\CI’]OOI’ cci ni i g/ m
3-chloro nitroly € Phe rg)du form Tt ound 7
may be achi by fil I QWi ng th tthodsH dascri bed b Reyer , Het = J
Chem Res. dwiaiprint, 1990, 11, éggl. Schenl | V N o L
NKR2 R 2 % 8 la [ 0095] Sc ¥re |V above c?utlln a synthetlyH?oute for
preparing co nds of fornula I. The starting am noi ndazole 3 is coupl ed
to a carboxylic aclQf 2corrpound 8 to I-¥¥Bm compounds of-1P#tnula | using

st andard coupl,qng condl tions knownyin the art. \Were necessary, reactive

functi onal gr be proN d (p coupl i n in
cases, the %I i ng N een | rrﬁ‘fn;@\l@ ecting
the i ndazo NH ng H vv| h a B@ N OUp.H S% Cy NROLAr a
Me. O1Ar i 011 12 Reagents: KHVDS, THF, -78C (b)
Li OH, I\/EC]-I -46 V\d“H%/ 064 PCT/ US03/ 08096 j0096] Schene Nrzabove

shows a gener aI netdusd for preparingeshydroxy aci dspigqyused for preparing
conpounds of fornmula Ib, where R3 is O—l according to the nethods

described in Schﬁ s IV Ehe formatlo he a- droxy t corrp
from9 and 10 was }v* n math s an |1y smm)/\léit &
i C le 266

d 11

descri bed by K Cl J.oO g’ 95 @o

oxaziridi ne ¢ can fbe prep & acc E‘Hpr oc@du =

descri bed beC Davi es, et alNH, J. TUs Chem, 1 |82 53 087. Schenrhy!
I-1048 I-1049 I-1050

1-1054 1-1055 I-1056
H H
N > N
a ¥ N H
S A\ NH2 NH2
1-1058 1-1059
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t-BuQ(a) t-BuO (b) ~ t-BuO~ r'cQ NKyAr NAy Ar i NJI Ar HOHH'SO2Me H
NHR 13 14 15 (¢) H NI O NTAr HNHR 16 Reagents: (a)MC, pyridine,
THF; (b) WBR3/0peT di ne, THF; (c) TFA, CH2Cl2 [0097] SchenmeCviusshiange a
general nethod for preparing conpounds of fornula Ib where R3 is a variety
of am no groups from conpounds of forrmula Ib where R3 is a hydroxy group
as descri bed abhove in Schene VHCOrrpound 13 may be treated with

met hanesul f on org d d p&fr‘ edn '“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), N2, DMVF, rt. [Q099] Scherre VI || above shows the

preparati on’ of 3-iodo- 5 ni T oi ndazol e (2 from 5-nitroindazole (5)
according to nmet hpggesubstantially jsjggyl ar to that desggsbed in

H
) i<©
HN__ o NN
,,/§ NH, H
NH,

N-NH
I-1066 1-1067 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 1-1071

[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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publ i shed PCT application nunber WO 02/10137. Schenme I X HH NN (a) > NON\
\' \ NO2 Br / NO2 5 22 Reagents: (a) Br2, AcOH, reflux. [00100] Schene IX
above showe oaoesbhod for the preparation of 3-bronp-5- ni Pcoiusdaewbe, by a
met hod substantially simlar to that described by Benchidim, et al, J

Het. Chem, 1979, 16, 1599. -48 WD 03/064397 PCT/ US03/ 02096 Schene I X HH H
NNI~ + RehémdIn N Nor NN 'NO2 or No\ Br Ar 2 NO2 Ar 22 23 24 24
Reagents: (a) Pd(PPh3)2Cl2, Cul, Et3N, DMF, 50C. [00101] Schene | X above
shows a general nefh for the preparation of conmpounds Hof formula | where

Rl is an al kynylRgr Thé&) by oni le (22)®)s coupl ﬁ&@\h propyne
(23), by the Sonogr ra couplin H to afford > N
5-nitro-3-prop-| -ynyINO'lQI-I- i ndazol er( 24) . Che of skill i R't he aﬁz woul d

recogni ze that a variety of al kynes are anenable to the above reaction and
are useful for the pideparation of a Rariety of conpounds of3fornula I

wherein the T noiet f the RL group is an alkynyl group. Schene X H MEM
MEM N N Reagepfs: {%’H&NBHPH,-@% (b) SQ@&R@J\%@O i1eflus) 25 26 Reagents:

(a) NEMCLiod9MOSchdibE1 abdve shBivs RBERAPmeRIE ?&Q{g%@%g}th%@g)ind%e re.

[ 00102] Schene X above s 10Ws an alternative net reparation of
ni t r oi ndazompsur(d?)3 witre R\ks grheuthan hydioger. oWien &4 ohrealk pngraunyidsraidp, tiwy be

protected.. Although use of. the MEM protecti group is, depicted, above, one
of skill RiFrd-fndageld CO’%BB‘F‘HI 7 B3 bRPREAadRY methads %’?’?taatﬁalb%@é‘elf ot oups

woul d be guididll 8y TRNkENS aBJONRA. CRAL! 1 SUT, 46)7706. ATk ARG BEihkRGPT OUPS

are well known in"the art and are described in detail in Protecting G oups
i n O gani erewprat sepi(b) torisod cpmpindG is @nkicwerobyPdie enctitdsMescritietl by Bedladny,

publ i shed ezb Xl, 'i‘gtrﬁeﬂw\(/i\irlgneﬂetg nf58§95§833h %1%%%%1% roetdggtgo%dofj tgg gftr%dg%cz)gll) gf (25)
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.
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is coupled to a boronic acid using the Suzuki coupling nmethods that are
well known in the art. One of ordinary skill in the art would recogni ze
that a vawDaB®643h7 boroni c acids nay be used in the SuzukiPCraisps/aoge t her eby
resulting in a variety of indazoles (26) where R1L is alkyl or aryl. -49 WO
03/ 064397 PCT/ US03/02096 Scheme XI C HC H2N 1 NO (a) 00- NN N02 27 28
Reagent s: (SohehaN@?2, AcOH, reflux. [00103] Schenme XI above shows a general
nmet hod for the preparation of 7-chloro-5- nitroindazole (28) by treating
2-chl or o- 6- net hy{d- 4- ni tro- phgnyl am ngj (27) with dodium niftrate in the
presence of acey id. Schene yX| | H R6—H2N» (aN \ “(b) N NO2
NO 2 NO2 29 30 ents: (a) R6 NOPd( PPh3) 4, Ng CO8,"NDVE, aq.

Et OH, (b) NaNO2, AcOH, refl ux. [001(?4] Schenme Xl |1 above ows a gener al

met hod for prepsring conpounds of f@rrmula | having an7R6 substituent at
the 7-position (31%. At step (a;i, 2- brono- 6-net hyl - 4-nitro-phenyl am ne
(29) is cdgagertswii®Bl.aachide and:cbabledPdi€i ng Suzuki coupling conditions to

formthe i med at Qun 30). of ordinary skill in the.art would
recogni ze [BP%gt ggc\%lae%egﬁ;g%&’e %1’005‘”33 ‘8‘%&8‘& pé?%alglﬁicto\émogn#so‘?f f?ﬂ’éu afghsre
reaction aRis\haldeen bBortus@fple, Smitrg1EPRAhATe 65)\Ady 8 ohlSfinfaoQuas30f
formul a | havi%‘lan R6 substituent at the 7-position of the indazole ring

(31). The ShiRrazonigror ifrindazole §6 hwsingthe sreshpds idpsasiped baan dngyers eealnBoist e
(30) with sogi [ e;@nd EC 1. reflux.. 03/ 064397
beT) usos 3008 T il g oL ST ARel R il e Sl e o
17 33 34 (Xaxh Na@Hoddéhodiniimijle tkFofh a 3-chloro nitroindazole 6. The reduction of 6 to form
the amino compound 7 may be achieved by following the methods described by Boyer, et

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

Scheme IV
H H
e R —— WOE
. + \
1 NH Hol g2 1 nR2
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

o) + q\‘so Me. ?'\rAr b 2 A
Me.OJ’\,Ar @* 2 — o L —_— HOJ’\' '

OH

9 10 11 12
Reagents: (a) KHMDS, THF, -78° C; (b) LiOH, MeOH, H,O
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NHBoc NH2 HCI 36 35 Reagents: (i) LDA, -78C (ii) ICH2CN, -78C to anbi ent
tenperature, THF, (b)H2, Pt02, HCL, MeOH (C) 8MHC, reflux; (d) (Boc) 20,
Na2CCO3, a0 03Mk439anbi ent tenperature. [00105] Schene Xl Vrahases/shons a
general nethod for preparing the protected amno acid internedi ates (36)
useful for preparing conpounds of formula Ib where R3 is T N(R4)2. The
cyano conmpgogsd ( $3herhs VPIRRAERSyLY pdnefAidfithd 3¢ pRPhShg blkddroiyt A2ids 12

| ithiundiisopropyl am de (LDA) at %80 t hen addi ng’i odoacetoni'trile. The
nitrile i ssedfodpepdring togpdunds ofjfmrmiute ¥ evhereeRbis €aH ofccardi gatbithemethatial yst

Aist. . derifed ey ﬁp?olvr%%é&»%féﬂ? bR OB L L8RS ka1 o
form the 391 SGOFRQUDS g0 T A0, SLRHPR, hed AR AGRE 412 BOC

group by treating e presence agueous sodi um
car bonat e Ji Qrg. etheahylo6f 60, 2683. Oll“hebxamdme pagére dicag bg peapasedaiceordigito  known

in the art and esc ed in detajl_in Pr tectl oups in Organic
Synt hesi s CPFH%‘?S{S‘B?&@ g@bﬁé‘”ﬁ%ﬂ&eﬂep’éc %89 ? - publ i shed by
John Wley and Sons. -51 WD 03/064397 PCT/ US03/ 02096 Scherre XV 0 ~Ar (a)
O(b) O MeO MO Ar MO Ar CO2t-Bu CO2H 17 37 38 (c), (d) 0 O HO Ar (e)
MeO Ar NHBb@nct\IMBoc 36 39 Reagents: (a) tert-Butylacrylate, KO Bu, THF,
-78Cto rt; EPTFA, DCM (c) DRPA,  PhMe, rt; (d) tBuOH SnCl2(cat), 80C,
(e) LiOH, t&EP HE [0010&) Sctene XV abovepshe@sdgn al ternative nethod for

prepari ng the,m?@ ed—=2am no%@mt erTmetti at ) ouseful for preparing
conpounds of é’\Mﬁ wher e ’\{é N( R4) 2. ﬁfﬁ |ti on of
tert-butylacryl atett ®©4 he ani on of eﬂ;t@goz]v?e af f ords tHe NHeti est er 37. The
tert-butyl ester of conpound 37 is selectively cleaved to afford the acid

i ntermedi ate 393 The nono-ester 38 lds then treated sequEntially with

di phenyl phosphoryl azi de and tert-butanol to afford the BOC protected am no
ester 39. Hydrolysis of ester affords the desired protected am no acid
intermediate (36). Schene XVI 2N (a) HZN I (b) N NHRcN|[O NHP .11 40

H
PN
S 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.
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NO() I (d)' (e) N 30 YT - NNNHP NHP 41 Reagents: (a) H2, Pd/C (b)
Ac20; (c) NOC1l; (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 pgvl above showsy@ general met h? 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 Gnowhnb Bne 6Pt in the £ACarblic 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.

- 48 -



WD 03/ 064397 PCT/ US03/ 02096 Scheme XIX F H BOC NC (a) N (b) NN I

\' Fi 2N

NO2 HN/ NO2 NO2 2 4 49 50 BOC (d) N\ O N / BOC 'p-NH NO2 BOC N (e)
N\ ArorwBo3Mea®E M N | / NNH2 / H2N H H2N 53 52 51PC@fysp3/2dy¢ H N N
0O O” NR2 NHH Ror Ar 54 Reagents:(a) N2H4AH2O, BuCH, 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 XVIll above shows a synt hﬁtic r out eczor preparN:_lg?o)A
conpounds of then _present invention re RL s NH2, NH R or r.
NitrrPiIe4may bed+wii!:‘h_—ﬁydraz—i—g})e»toN%'#J @n 3-a@ni R ole 49.
Sel ective Boc- /0t eA T o0, of tH& endocyclic T REL , fol acyl ation
of the exocyclic nitrogen affresgs 5-nitroi gazol e 51. nitro group may

be reduced by hydrogenation (Schenme 111) and the resul £ ng anino group
coupled with an aci®28 as in [Wene IN Aterdutively, hydrogenati on of

5-nitroin
with acid
provide i
the art.

an i nhi bi tofforofulsdK¥her

vitro, in

azol e 0 3, 5-di_ am noi ndazol e 52. Sel ective acyl ation
ag?rg:f,:@g%ld@m@gpg BN, DIy R Gray be el aborated as shown to

00111] The actjivity o npound utilize S 1nv

I on as

Fd@ﬂﬁqe Sherhd b(%ox;e%?@gta?gﬂérapﬁlg@ma? .thé(gfé‘ﬁﬁra%iﬁrll BPQ&ﬁ%ﬁ{gdgl ed in

p\ll(I)p\g/%e %3)', Qy t eCSeanlogrlalslﬂga 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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according to nethods known in the art. In vitro assays include assays that
determne inhibition of either the phosphorylation activity or ATPase
activity wboaosdzvat ed AKT, -54 WO 03/ 064397 PCT/ US03/ 0209@CTRISA3/08DK1,
p70S6K, or ROCK. Alternate in vitro assays quantitate the ability of the
inhibitor to bind to AKT, PKA PDK1, p70S6K, or ROCK. Inhibitor binding may
be neasurieby XJladi ol abel ling the inhibitor prior to binding, isolating
the inhibitor/AKT, inhibitor/PKA, inhibitor/PDKL, inhibitor/p70S6K, or

i nhi bi tor/ ROCK conpl ex and de ler i ni ng the ampun l of radiol abel bound.

Al ternatively, inhibitor HNag [
conpetition experinent where
p70S6K, or ROCK bound to kna e eqyocondi tions for
assaying a conpound utilized in this invention as an inhibitor of AKT,
PKA, PDK1, p7OS6K or ROCK ki n¥kse are set forth in2§ he Exanpl es bel ow.

[00112] A or d| n ot,h odi nent, the invention provides a
conposi ti %l\f.(gz @rcﬂrﬁ%ﬁﬁ of this invention or a pharmaceutical ly
accept abl qooimst] Va‘S’cM&ne Kab&Rf shoid adeRBA ARERHIDCAL Yeg%fa‘ﬁ%ﬁto?blcﬁlcﬁarSr Ler,

adj uvant, or vehicle. The anount of ~ compound in th onpositions of this
i nvent i on nitsoigdaziele R bY featirigek cliloro-6-onatiesd shmigiotphenylaiiie (273 withsbéium

ki nase, r 1, p70S6K, or ROCK kinase, in a
bi ol ogi cal t%aggr%q% esence OfPKAtIrl e?‘f“tli)(I1< Preferably the conposition of this
invention is forrrul ated for adm nistration to a patient in need of such

conposition, Most preferably, the conposition of this invention is

for nul at e@<heme Ib| adninistration to a patient. [00113] The term

"patient", as used hergin, neans an animml, preferably a gammal, and nost
pr ef er abl y a human. [0 r:L14] The te;:I "phar maceuti cal | ;H a eptabl e carrier,
adj uvant, or vehi £t fers a) a xi c_®ar ery agf’syant, or vehicle
that does not destro pharmatol o activity o corrpound with
which it is fornul afed” PNenaceutical Iy al@eptabl e carri®érsNOCadj uvants or
vehi cl es that may b? gused in the corrp05|§d ons of this igvention include,
but are not limted'to, ion exchangers,” alum na, alumTtum stearate,

| eci t hin, Reegmm:ma)diﬁeﬁ(m{)z, PeidePh;3s Nay0@y) DIEU. HiOMYb Nad,{ AEOBL shances
ihe, sorbic acid, potassium sorbate, partl al

h tes,. gl
S:J;ce??dgrfmgz . C‘a?gm‘%g RV e shrebeesral mealﬁq%/foaere@élrm&mrépoun dsafts or
el ectrol ytf@x%ulél‘ﬁﬁ‘vﬁg aQR@fsé\SEuﬂ?en§ tﬁ@?%ﬁﬂoﬁgﬁ)u %%%f@?%gwlglgl@e?gf& -

pot assi um hydrogen phosphate, so orl zinc sa
silica, nmdgneeiphenylamgiel )i epuplpabW’ohl arlydrongy lacidlusthgritzukiedouplins eondatseams

pol yacryi 5t B0 GE s 3h e AR nel Iy Gerr oy ispaize

pol yet hyl @ne 2 gkuie9lofBBebniPRlids @b sult AR theiRvt %amlomwwa'b\é s i 17, as
used herein nmeans a neasurable change in AKT, PKA, PDK1, p70S6K, or ROCK

activity BEPREBHayadeliel compaprds if fiornsdd Hhavisg mﬂlésumemmnmmswbﬁzo%

Campl e conprRaadolitie Gk Thiladd SRR fofhedaenibh AL b Ab-aRlalE. "ot

sai d (30) with sodium nitrate and acetic acid at reflux.
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conposition. [00116] A "pharmaceutically acceptable salt" neans any
non-toxic salt or salt of an ester of a conpound of this invention that,
upon admwpIBMHe3PDN to a recipient, is capable of providiPag/uses/otoes
directly or indirectly, a conmpound of this invention or an inhibitorily
active nmetabolite or residue thereof. As used herein, the term

"1 nhi bi t orgchamaxyve netabolite or residue thereof" neans that a netabolite
or residue thereof is also an inhibitor of a AKT, PKA, PDKl, p70S6K, or
ROCK family Kjnase. QQOll?](Pharnace& i cal | yoacceptable salts of the
conmpounds mb ¥8" imverntton L nchu e der jAred from pharmaceutically
accept abl e i norganic andwﬁpjggic aci ds and°bages. Exanpl es of suitable
acid salts include acetate oat e, al gi nat e, Npspartate, benzoate,
benzenesul fonate, bisulfate, butyrate, citrate, ngaphorate,
canphorsul f gpate, cycl opent angpr opi onate, dig uconate, dodecyl sul fate,
et hanesul fonate, formate, fumarate, gl ucohgptanoate, glycerophosphate,
gl ycol ate, hem sul fate, heptanoate, hexanoate), hydrochl ori de,
hydr obr om de, hydroi odi de, 2-hydroxyet hanespl fonate, |actate, naleate,
mal onat e, net hanesul fonate, 2- naphthalene§u fonate, nicotinate, nitrate,

oxal ate, palnmpate, peftinate, persulfa phenylproplonate phosphat e,
pi crate, pival ate, i ¥nat e 2, (@al i cyhet su00|nate sulfate, tartrate,
thi ocyanate, tosylate a undecanoate r acids, such as oxalic, while

not in thensel ves pharnac utlcally acceptab NE,-HdTBY be enpl oyed in the
preparation of salts usef UME%s |nterned|ates |n obt ai ni ng t he conpounds of
the invention and their [@arnmaceutically accejgable acid addition salts.

[00118] Salts derjved froy1ap ropriate bases include alkali metal (e.g.
Sodi um an®eABRABLDILIN TAIG A0 KELEN {18 b AMbiGa rmpeaitfvad T ekt urn

and N+( C1HEI aM@QH LCKBVIHHECL, rofhyxs (DriBerkOoNazfQp agiHE; memtﬁernperature
guat er ni zati on of any basic nitrogen-containing groups of the conpounds
di scl osed [60S] n. Svifdme XOY above sholwskl general diethperfer frieparpreniie pt(ﬁeomyarbEO

obt ai ned b such at er jopn. [00119] The conposit e pr esent
i nvent i on 2fiayPigED pﬂ? @%PQ?QFIVHHg %?@ﬂﬁ%¥g$? “%9“1Wﬁ§? idn spray,
topicallyr N@@@?' T]Ye cyaas @bﬂn}ﬁourﬁi’@?’ﬂsl pfepa?f@cgbf'ﬁthMngﬁe é’dt& (Q‘V')bwitm)l ant ed
reservoir. term "parenteral " as used herein includes subcutaneous,

intr avenodlﬁ}lumdmmdmlﬁlﬁ (LDAOrat =4 Citlean ading indeacetopitale. alhe nitnile st er naI ,
e peed GRNSBRLL b SbEEL AT B AL Ao PSR 1,
i ntraperi simeld yhaoﬂescﬂbécaugepmgei et alSHQkA J.6Chdah, WO7080,3343 9he Réstltldp03/ 02096
injectable forns of the conpositions of this |nvent|on may be aqueous or

ol eagi noudming Shrisdyarelyzadde douy theasid eomapavagds B2 The smingtsennsde tiedi ng t o
and ‘suspoRii AaLuki{186c S8l bpldiobe i) BOR IR, B ol D900 S
steril e i ageonabbdumalartionate ioteteahyp@ifisihno.n Otlrer arrmo:mprotanmng groups are well
parenterak% acc pt abl e dlluené ol.vent, for exanple as a solution in
1,3- buta %‘%Fﬂt AorpdiaRe deseH fff lﬂerfrereég%ﬁdow ity £ 4IE NRENEES be

enpl oyed ghgo Rk W..GreBAIGRY PSSOl ML VAR, 61@@1 fﬂ%‘h%b‘deo ‘Hh"W?l IRFS

solution. In addition, sterile, fixed oil con entlon npl oyed as
a solvent or suspendlng nedlun1

-51-



[ 00120] For this purpose, any bland fixed oil may be enpl oyed incl uding
synthetic nono- or di-glycerides. Fatty acids, such as oleic acid and its
gl yceri dewoOasiogsdT ves are useful in the preparation of i mceatsabdm®se as are
nat ural pharnmaceutical |l y-acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethyl ated versions. These oil solutions or
suspensi orschemy XWso contain a | ong-chain al cohol diluent or dispersant,
such as carbgxynethyl cellulose or simlar dispersing agents that are
comonly used jjn the (prnulatoon of phzrnaceutlmally accept abl e dosage
forms inclygsh ﬁhlsronsﬂa d lsuspen O h capmonl y used
surfactants, such as TweenMeOSparis and ot her Me@mul§i fyi ng agents or

bi oavai |l ability enhancers which e comonly used \o the manufacture of
pharmaceutically acceptable solid,|liquid, or other [dosage forns may al so
be used for the purposes of formulG@4Bh. [00121] Th&Rar maceutically
accept abl e conﬁﬁgltlons of thi¥invention may be oB&I 1y adnministered in
any orally acceptabl e dosage formincluding, but ngt limted to, capsules,
tabl ets, aqueous suspensions or solutions. In the ¢d®9ddof tablets for oral
use, carriers conmmonly used include | actose and coffn starch. Lubricating
agents, such as magnesium stearate, are also typi &ally added. For oral
adm nistration in a capsule{form useful diluerts include |actose and
dried cornstarch. Wen aq %uspens@pns améeo 'red for oral use, the
active ingredient is conbined|wth émulsifying and_suspendi ng agents. |f
desired, certain sweetening, flavoring or coloring Jagents nay al so be
added. [00122] Alternatively, t ogharnaceutlcalIy'ﬁﬁ%%ptable conposi tions
of this invention may be adn1$ﬁste¢ed in the f or 3®f suppositories for

rectal rﬁ g};ér{tg %(ij z%rt—But acry 8 8%? -?Z;E?)X];@%qﬂe (gejg]%]a& th a
L e e
rel ease t dru Such naterlals i ncl ude cocoa butter, beeswax and

pol yet hyl ‘él%ﬂ yc§F§eme Xé’?ﬂhme@m\%ms@Wrm@qwew@ﬂBsbcbﬁm%epapog 1@3}roten@d

har mraceu i |s | ion
P st or gt aoha BEEERIARLABPIRAG! bl BtBarile (diiuply S o TR RF R’ e
areas or dnYERY, Méckl z}ddawasfsmblbatﬁycrﬂaw todhe AAEH bE&kdraT, afiondd mei ng
di seases of the_eye, the skin, or the |lower intestinal tract. Suitable
t opi cal f gf? i ﬁ‘% t Eu%aﬁ?ﬁ §f pregEred’ fsowelestively leayerbioeatiosd ghescet

organs. [ 0RdRdlaidoBECahe aRbbIGRL 38R fi0h nbhigd E&%&%ﬁu:ﬂ ®ffinal tract can be
effected in a rectal suppository ornu at1o bove) or in a suitable
enena f or dipbgnylphosphionilazadd 3nd rferrdwsabel redffqrd tlehBO Crmpteated antiro ssad39.[ 00125]
For topic l.i c n h ar ceutl aII ac eptable C osi tions may
be fornulgbdﬂﬁ?%s P@ﬁ?%g%Fé'ﬁFﬁF @Bﬂp ‘%bw¥%EI%EFﬁV§3 gﬁponent
suspended or dissolved in one or nore carriers. Carriers for topical

adm ni stration of the conmpounds of this invention include, but are not

linmited t8chemaXVl| oj| liquid petrolatun1 white petrolatum propyl ene
gl ycol , podyo thylggeﬁm ol oxyprqul u emul si fyi ng wax and
water. Altermati har affcept abl e conpositions can be
f or mul at ed Hgable Qr creanpcé;EZEkag:the active conponents

[e]

Ij\ @), (@) K}

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—Z

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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suspended or dissolved in one or nore pharmaceutically acceptable carriers.
Suitable <carriers include, but are not limted to, mneral oil, sorbitan
nonost earwDa3/opBbysor bate 60, cetyl esters wax, cetearyl pParashe2096

2-octyl dodecanol, benzyl al cohol and water. [00126] For ophthal m c use, the
pharmaceutical |y acceptable conpositions may be fornulated as micronized

suspensi oagmiddplofetedeidiiitondiound 40 b§inRithdd sGBdthdtRilly @TmilarRb eiReabl y, as
solutions in isotonic, pH adjusted sterile saline, efther with or without a

pr eser vat desstibed by Festbio ik i al. Rori Giewhor.i RrekinArees hdd7362901. for opht hal ni ¢
uses, the pharmaceutically acceptable conpositions may be fornulated in an
oi ntment such as petrolatum [00127] The pharnaceutically acceptabl e
conpositi gogengd XM S | nvention may al so be adm nistered by nasal aerosol

or inhalation. Such conpositjons are prepared according to techniques

wel | -known in the art of phalmageutical fornwlatlon and may be prepared as
solutions in saline, enploxyno emzyl oho)"~oer " ®f her suitable
preservatives, absorption P 8(S to enhaic pgavai l ability,

fl uorocarbons, and/or other, conventlbnal sol/ubi T zig or di spersing
agents. [00128] Most preferabk? t he phar mac@ut®cal | y acceptabl e
conpositions of this |nvent|0£ are fornmulated for oral admnistration. -58

WO 03/ 064397 PCT/ US03/ 02096 [0@129] The anount of the conpounds of the
present invention that may be €onbined wth the carrier materials to
produce a conposition in a fingle dosage forﬁlmﬁll vary dependi ng upon the
host treated, the particul gt~pddg of dnlnls} 3N. Preferably, the
conpositions shoul d be for'kul@ so That a'“godl of between 0.01 - 100
ng/ kg body weight/day of the r™Mhitktor can Pe adm nPstered to a patient
recei ving these conpositiofis. 4[00130] It sKbukd al so be understood that a
specific gesagk: @qugggskﬂgqgﬂﬁgqbyggthrRCpny particular patient will
depend upon a variety of factors, including the activity of the specific
conpound E¥308) edSchdnee X¥é abdredhowes aglam;ralgmn@pé forieeparing compounidseef the i rre of
adnlnlstratlo

the treatPH§® Qb’ﬁ‘ffé‘%@fl gﬂleg‘?)i’ggt%%'?ég i ugﬁ%gﬁbﬂgg%%?ﬁe I%’ipﬁeloingggﬁabtl ng

treated. jhepRERUY eiflfer 20- 60BPOTRHE f&{'nahbﬁ oPitRIEdHzolcM2ERAd Ridved bg)e
conposi tion mnll al so depend upon the gartlcular conpound in th

conposi ti mthqd@@@ie}nt@@pémmgo theshdessebeshpy Piagnstiel, éﬁrﬂau ali Berlye, Zﬁ%ease
t be t d t
nor el |y 00 wRlYisBAE P8 01 mep bl N Ror WL, (RABRRDIS wallfesdlel

present i frobh@nemipdsi2tfodesingfa ﬁr&éﬁlul‘d’kﬂﬂlﬁﬁddﬁfy K@ﬁ)dbl,SEdt alirdB$501,30a8@li t i onal

t herapeutic agents that are normally adm nistered to treat or prevent a
particul ar di sease, or condition, are known as "appropriate for the

di sease, Qphp@iifion, being treated". [00132] For exanpl e,

chenot herapeutrc agents or ot her antl-prollferatlve agents may be conbined
wi th the conpounds of this invention to treathrﬁllferatlve di seases and
cancer. Exanples of known c npﬁherdpbutlc ad% Sy ncl ude, but are not
limted to, deevecTM adri cin, dexaneth&#ggg;LV|ncrlstlne,

cycl ophosphani de, fl uor ourgei| | 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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t opotecan, taxol, interferons, and plati numderivatives. [00133] O her
exanpl es of agents the inhibitors of this invention may al so be conbined
wi th i nclwoa3owsphout [imtation: treatnents for Al zhei mePC3/B0yemse such
as Aricept(r) and Excelon; treatnments for Parkinson's D sease such as

L- DOPA/ car bi dopa, entacapone, ropinrole, pram pexole, bronocriptine,

per gol i de,Schemb&d®phendyl , and amant adi ne; agents for treating Multiple
Scl erosis (M5) such as bet a |nterferon (e.g., Avonex r) and Rebifo),
Copaxone , and m toxgptrpne; treatne ts for ast hma sEé as al buterol and
Si ngul ai rR, agents fof atintp sc cthz eni aPsug hm%xa ri sperdal,
seroquel, and hal operi 2 anti-i nf I a e' agent S

corticost eroi ds, TNF bl kers | F2™ RA azat hi opfine, cyc 6phosphani de,
and sul f asal azi ne; |nnunonndulatory and i nmunosuppressi ve agents such as
cycl osporin, tacrolinus, 459 WO 03/ 0643949 PCT/ USO3/ 020980 r apanyci n,
mycophenol ate nofetil, i nterferons, corticosteroids, cyclophopham de,

azat hi opri ne, and sul fasal azi ne; neurotrophic factorls émﬁﬁ)as BOC

acetyl chol i nesterase inhibitors, MAO inhibitors,{d) it erf erons,.N
anti-convul sants, ion channel bl ockers riluzol e, nd ant},- Py oni an
agents; agents for treating CS:C[ardi ovascul ar di seaspcsuch as Yaj
ACE inhibitors, diuretics, rates, cal C|é§m channel bl ogkers, and statins;
agents for treating liverN seOsuch+as—eeth |NMds chol estyram ne,
interferons, and anti- vir rzagents f r estl bl ood di sorders
such as corticosteroids, Hanti-| euxem c agents,” and grow h factors; and
agents for treating i munodef | ency di sorders such, as gamma gl o?ill in.

[00134] The anount of additio t her apeuti c agent“present in the
conpositions of this inventjon will be no nore than the anbunt that would
normal |y be adm ni st eredfi(p) conposition conprising that therapeutic

agent as the only active aggnht. Preferably the anount of additional

t herapeutic agent in the presently disclosed conpositions will range from
about 50%to 100% of the &wpuqt pormally present in a conposition
conprising that agenb ag\,wgniy t herapeutically active agent. [00135]
Accordi ng to anot her L Tof nentN tHe invention relates to a method of

i nhi bi ting AKT, PKA,RO 1, p7086K or ROCK kinase activity in a biological
sanple conprising the stgp of contacting said biological sanple with a
compound of this invention, or a conposition conprising said conpound.

Pr ef er abl Reagdnes:@pN3HG H,0 (BEOHS R$luk h® BB 61, O EtPoIN, IS IATY(cas) Hib] @ @yi cal
sanpl e wi Rit(@)@r, g%%% e, PO MKTBH OF; (b 2c®{r@§fy®trop Yent; '(Brhc@cﬁ%%%r@ed

herei n supicav @tqe term "bi ol ogi cal , as used er e|

I ncl u.des lﬁbPUt S%llléﬁllé XVIﬁrébO &QORVS%%&BHI{CSC?I' er eg){%%}lﬁé CB dS Ol%lﬂl(l)é)s' ed

mat eri al otalned roma marma sal
urine, fepesentdeventionwdersR! BrINBE, M{C@Ry of NHQI©)Af. Hith[eathﬁy bb h%ﬁt%@f

B A S
FT ms'tqeldl o %Plg Ofaﬁ?\fygcllq §¥USI %)t‘rf;oﬁl (gﬂ; the E’H&y@ﬁg PdEen LRGN Gt BH A ES ' OF he

nitro group may be reduced by hydrogenatlon (Scheme III) 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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transpl antation, biological specinmen storage, and bi ol ogi cal assays.

[ 00138] Anot her aspect of this invention relates to a nethod for treating
an AKT-, wBHKAWwe43PDK1-, p70S6K-, or ROCK-nedi ated di sease POTAISpHOI0GMN! ,

whi ch nethod conprises adnmnistering to a patient in need thereof, a
therapeutically effective anmount of a conpound of the present invention,
or a phar PReS HDHKRAIJ7VSERCEPROUIKE ARSRNE ik b2 as@%rs\ﬁﬁaﬁ)tﬁéﬂéﬁﬂé”%lity of the

PCT/ US03/ 02096 conpri si n% sai d _conmpound. According to a preferred

enbodi meninhibie  hinshoi oK1y BK AL BEK 1t p70%. oF MK-ngﬂlnb%M%m@Y bornul a

', or a pharmaceuti cal . ep le ¢ |.tion. rising.sai onpound.
A ore pr SRATPREBLE e hRE FERLARIS, GRS Bl s fY R b BBk £t ound
of for nul anHibitorASK AeinbitiloePDIE, @ihibifo#RH76S 6K ordnliba6HROEK taapley an@ccept abl e
conposition conprising said conpound. [00139] According to another

embodi menteteimianing heamounhoiandiolbel kauat e Alicsnagivekyy bebitor Sindingmay hg an
AKT-, PKA- |55 -, o j ' ' ' - Whi ch
et hod cogsierissd YREREEE G ot bBBhEthal SERAEE - RR A wich

t her apﬁut AT | BRKAEPIDEQ ! H WS 6X0u ROCK baumbisikauvng radiofigands] detdilad 11b, or V,
or a pharmaceutically acceptable cqpnposition conprising said conpound.
Accor di ng CPyliEeRs fies pSsarmE & Goaround sblizedip (s eventipn ?Ssaélsma%tpm%ég&b ng to a
patient i i i of a preferred
conpound %W?D%P?@EEK ?ﬁ%b%@ﬁggeaag@#etg%rrﬂﬂiﬁgﬁgr e ?Iémsgit}g’ra or a

phar maceuf00dR] y accegimbioanothrpasboédioent drpnvaitiog psavidescoepopmsdion [ 00140]
Accordi ng to anot her enbo&li F&nt., Vt he present inventjon reltgt Ss.to. a met hod

n
for treat CAYPHHPARFOTIDORAL O ?nt‘p??‘(?ﬁ@l{’%?m&‘?ce Y ASETPRRG I @EY8e in a

patient, gighnIRIMAMNSRIREAISERcARMBIOLATEF hARvES, & RMIENThd AnBERGS
thereof, a therapeutically effective anount 'of a conpound of fornula |1
or 1V, or camphendvadbe tompdditiorsed ¢lps biestionBrspdsihiat reficotys foghergurshlyd

conpound. . Acc.or di t.0_anot her .e i , ' d i.ses .

s ot ot st pardSpden B b e ERER TP Re P nPSRR o SR AR it ve
anount  of bido@EAfsampRLIGRARAUBE. Prefb@AbRLhE cbhposi@bn biMhisdsvalfidarid bed herein
supra, or a pharnmaceutically acceptable conposition conprising said

conpound. fprypiated fxadardisgtianotogrmstipelin aperbeli swsh comppwtipm Mes| afeprtdisi des a
met hod fo reat i Iy d ' ' . - ' di sease
or condi t;i%enéoln%?o git%glt(f é%&S?ﬁ%g%I?%sfﬁﬁgm? %é?éﬂt (Ee%l %{mgl%ﬁ@rg %{B‘;ﬁ%ﬁ ‘0 said
patient a[@Ipdsi TheteracgtiehiNhstiBed h@einprRseyyn aniwal praderablyCGlhddnallhe term
" AKT- nedi at ed condi tion" or "di sease", as used herein, nmeans any disease
or other @B{ B0t PsIREARIBAdI I8N i n which AKT is known to play a role. The
term "AK y at QR I PARaceRfical @ N i t Dos@idlL or
condi ti on-sfoqiag! a?geta J{/I-{ag?aecggg@au?raga rr%rlﬁ' é’Avf,iﬁt ,ﬁgﬁr\}%% I nhiu%% ?%fﬁ?ﬁ)

AKT- medi atewndbsieasarer,adjwantior vehisle that dbexsgt destroyathe phatmacpluvigiceadtivjty
proliferative di sorders, cancer, .cardi ovascul ar di sorders,.. rheunatoid

B thri 41 o oF e orBaranagtnehas s Carebi bt i bpaf o2l i tor | o

sel ected , ;ﬁ%&it@%ﬂ@&ﬁ@i&é fhat RIa9Bb a5 inQhe SNAP RIS VP GRS inveRloMBRcRALARA397
PCT/ US03/ 02096

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

g

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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[ 00143] According to anot her enbodi nent, the invention provides a nethod
for treating or |essening the severity of a PKA-nedi ated di sease or

condi ti orwDre3m643at i ent conprising the step of adm ni st er iPag/uso3/eave

pati ent a conposition accor di ng to the present invention. [00144] The term
"PKA- medi ated condition” or "di sease", as used herein, neans any disease

or other deingbeifibusd & HKIT,IHIOA, PmKwpmMKK&r R@di{lmﬂﬁsetz@ld&h&:&iuﬁial’eﬂ’c e. The
term' PKA- medi at ed conditi on' "di sease" al so neans those di seases or

condi t i onSAMRAKICORPEISIng| AR %KédPBg{ils PEXiokewr RPGEK kinasxm tha pbssneeef said

PKA-medi at.ed di.seases or conditions include, but are not limted to,
proliferatl vg drsorders and cancer. Accor di ng to anot her enbodi nent, the

i nvent i on [@01d6] ded\ ‘phanhiredtiégly dcc@aible galOrmeLs 2687 nog téhiesdevsanltiof apf a
PDK1- nmedi at ed di sease or condition in a patient conprising the step_of
admi ni st efptaGOk Heompqund ol this Hventiihihab PR sHNHEEIHIAN #2 FSIRIeH, is caradie

e hoa " p5 pRAIRL ABECHIAAY of MAAIAY Sl cobITRAM BP Mg int BBt eNihABBAGY! des

a met hod 190 tretlng or ssening the seéverity o
di sease onctiwndetbditeion rmdmtthaadsf Asompd heieirg theers t'mpitdforibdadtivest eri ng to
sai d pat| ent a c &pom tign a cordl ng to the present invention. [00146] The

t er m " PDKINGHRRYLE ardesidne fheregh mgansthat adnetabolite or frsuiye H@r%q AS al§eamhs any
di sease OIinrﬁsllf@rof%i@*rep U§ ng*nss o&@{d@k‘f&gﬁgﬂ known to play a
ase

role. The term | ate | on al so neans those
di seases W01AGhdi thcemctallaraecep&dbleesaﬂtabétllelmmpoaadmwms\in'ntelntian Fﬂbllﬁlde
i nhi bitor

at ed di seas or co |I|ons i ude,
[ Ced T oSBT G e TR e a0y QoM AEaric S o el Brsfncer
is select %%Wo@éﬂ@d&@&dﬁ salRAShA Roetd, aBiald algmra@éﬁas?ﬂma{eogé&zheAccor di ng
to anot her enbodi nent, the invention providés a method for treating or

| esseni ng b@anW@naqeybl@ﬂlf@te p’ﬂl&@@% erisalieatamphoideasepbprsgliptite.i on in a

A T S R TR T e

condi ti on‘glebhéplumRas glyce%@hu@ﬁdteh g&blﬁ.\tc mnﬁlfata%PﬁanS@casﬁ;x@lﬁoa@é her
deleterlous condition in 70S6K is known to ay a role. The term

" p70S6K- mBydieeklgride duidretspmidss hy<hp§>éai§e2 had@em@mukfm lytadeqneeater
condi t| O“Znal(%lﬁ? g?er iGarRblifoHaRt 89, gytpl Oﬁ@sh Mlgﬁ ePKQéﬁeKo{(é]?deb' tor.

p70S6K- medi I seases or ~con ns 1nc are no fted to,

prol i f er apalsath, pectiteres pesulfhleaﬁphal‘yQﬁbplaﬂﬁe phdybphiawqmsredeepsmﬂa& -62 WO
03/ 064397 PCT/ US03/ 02 96 0149] ccordi ng, t o anot her enbodi ment, the

i nvent i on PERSAR SALEYIEE HYRCIRYF: Syt ﬁf@ata%e 3?10%@%?%@{ YHANISIEFATOgicof a

ROCK- medi ghikg R ERRH a9 ox AR Wl 3Bt fnrlh&n%és?%rm&%ﬁ@édll 'a@ﬁeéﬁaﬁﬁe %ﬁa?poé)f

administering to said pati ent a conposition accordi ng t pres
i nventi onem[plli)@adl} th'EhEep@atmﬂ RO uwﬁdlaatréctnnﬂdMeStmmbTmmng thhi @egwehds as

R R e o LN

"di sease” [(U198] ME8AISs ddPRA fS BFHTESiAE &L Hiclide¥kali 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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that are alleviated by treatnent with a ROCK i nhibitor. Such conditions
include, without I|imtation, hypertension, angina pectoris,

cer ebr ovawouwBae43gont r acti on, asthna, peripheral circul at ipca/usos@oder ,
premature birth, cancer, arteriosclerosis, spasm retinopathy,

i nfl ammat ory di sorders, autoi mmune di sorders, AIDS, and osteoporosis.
[00151] Acgjestdblagorins c&ﬁﬁéb&h SR iofems 1nvteﬁﬁ’orpﬁ1§? 88hqudove bt bleiihGlat es to a
method for treating or Iessenlng the severity o %lsease or condition
sel ect ed ﬁﬂwampyr dhesespepengiens giay be demulaed amrchngm teolrdewes kagwn in the

i sor der . srisr e g e T o SN R m Bl e B BP e T
ef f ect i ve igjsatibit pedpadationimaidsh B a §tbelenhjesRBle soniidAtor Sfkspefitied Br 2R, sai d
met hod conprises the step of adm nistering an effectlve anount of a

pr ef er r ed {@EFPAGRGrAN- %Q‘?@Pta'%i? diuent of peluerti &y exgoplesep splvdiondt hd-to a
preferred L

reating o oel Rioont i REGAMIL ROk RULEELER LR of er VSRl  om

cancer, rRengmsoeotian bhd Isbionic sgidnmrehlotiid/solani@i. Nk daition| stsl;llepﬁiémdﬁw ab
C|rculat|on di sorder, hyperten5|on arteriosclerosis, or osteoporosis.
[00153] Prarwnigpslly ¢mplopsdasentolyent ehyuspending 519@%“11 o a nethod for treating
or Iessenl he f I

ot esont 1 oma0 onFPEE birbo afh BARERked 010y He Mo i BARR hitS
severity afon®- oa(hcgrycesﬁie&cFa!q’ daidsysiorhadsroldiglatidrmd ts gbyceadé dermhoas arhead and
neck, ki dne | ver an ovari an, pancreatic, prost

sar cona, 8Fé/ffllr1&?rtggarepa‘[a§8118 nJ‘Wf?gﬁreasp?seﬁré PaRa) Phapeacsy ﬁftaCF‘?R?%tﬁ? PH%

rel ates tgue JRIINRGIf @lcabtbL&l i kel 1h?§e§@ﬁ619&;§eh§da°t@d’%ﬂsfo}is ofhQeRgr eatic,
prostate, or ovarian cancer. 01 I'n an alt'ernate enbodi ment, the

met hods oROluEPBS ¢Irauepanions Maatalscrtqohiazrea longrgheii dl¢ahod dilirat oddisposartoruchi N an

ddi tional_th the ad f tel
e i ot ot RIBPERE i csBARN or SRMRE SRR s IR R e iGn e UR R 1 heve
addi t i Onanﬁrhﬂditﬁm%ﬂphﬁrrﬁ&%ﬂtﬁéall ra@c@@dm@a gé esnEeRahdhe bihuldi amy be

adm ni stered -63 WD 03/064397 PCT/ US03/ 020 to the patient prior to,
sequent i aPPSpeRsions. dPthengquampily vserthsurfastants; Fegh aﬁffwe}@es,cﬁmpmnd otbers  of this

nvent | on e AT ooThe RO Eab lcss YEALIA AR ADALIBRSHL T c2

COITpOSI tions I 'ncor pora S for

coat i ng amanuficant abpleirmackutiahllygcepableSulid, 1afid, pf otlcheswge f(ﬁfrislxﬁa}ﬂal@d
val ves, vgscul rafts, stents and catheters. Vascul ar stents, for
exanpl e, RaW&FDHEE CURERPSES ObPEmBlsHan estenosi s (re-narrow ng of the vessel

wal | af t efgo1Rfj ur Yhe Pm\%\é@‘h’caﬂ? E“f&P{aP Sﬁﬂ)ﬁ%ﬂhﬂﬂlﬁg‘g&gﬁ%ﬁh\/\ﬁ% @ﬁ%ﬁyf ects

devices risk clot formation o activation
may be pr edmmadednn Ay ogHY acbeb;abhrdpsamfarmgncludmgdan|noel1mtedhtca capsules,

h t abl jti i sl d of thi
R T e

i mpl ant abkemnd@Y &Ra idledAasesd Qﬁ%okrpst%hpi%ﬂﬁzﬁlr% 389 08¢ h a9nfiBReAgR: and
5,304, 121. The coatings are typically bioconpatibl e polymeric terials

such as aSﬂ@gﬂ@t@eg@l almpmﬂy addsd| yieeotay hdingiistotianen a pasyleaform) wefudne,
pol yet hyl ﬁqgen% %Cﬁ)ldb lch?os\él Stdlrlgd ggr'ngthrc%. r{’\(ﬂxen 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.

- 57 -



vinyl acetate, and m xtures thereof. The coatings may optionally be further
covered by a suitable topcoat of fluorosilicone, polysaccarides,

pol yet hylwoe3gb4senl , phosphol i pi ds or conbi nati ons ther e®CTUS03/00096¢ t
controlled rel ease characteristics in the conposition. |Inplantable devices
coated with a conpound of this invention are another enbodi nent of the

present i nj@em3jon. Tﬂmicehﬁcﬂ?%eeﬁtmg cbiBoditiRIYfiER ifleaton RAY a8l N may
be nore fully understood, the | | owi ng exanples are set forth. It should

be under stasEinisieiad ©oRicaly. osnerillysvhencthe frgeti qf It@giﬁrreat ingtndgs pises esorgalsy and

SvreT C ERRERRETE S Bl Tl YRR BT of BB, wF MR s (o ¢ e
HPLC r et eribivenirtdstinal tiact. $aimblesspicaaniRatienk Mbt&dﬁl?@r@fﬂd@bﬂ&eh@ﬂﬂ%é

ot herwi se indicated, the HPLC nethod wutilized to obtain the reported
retention atr?eﬁé’r'%gaéé foll ows: Columm: XTerra C8 columm, 4.6 x 150 nm

G adi ent : % : I phat Fl ow
rate: 151005 ﬁﬁ i ﬁ%&&é&ge}%;{eﬁ&hﬁ%n wwﬁ@ﬂft%%n%p%%&%ﬁ%%é%%2096
Exanpl e 1 skpposithd; fofnulatiohl(€8k abbld)-ob in a suitable enema formulation. Topically-

2- (3- Chl or,o- @en é-%&%lk#i da oI 5 yl)-acetam de (1-6): To a solution of
5- ami noi ﬁff’zgg qr@%ll AFRES| Y e¥sednmol ) and 3- chl or ophenyl acetic acid (1.1
nmol ) in {14

ST 11 ng 1oV ot RS AR O R MRS Yk B Binbosidd iy

m xture stherfpgdulatﬁdnmaghlttam omtrb«tr&mbntatmmmézeat@veecoﬂﬂsmantmsperﬂad oi Xt ure was
concentr at t he resi due ur| i ed revers phase arative H
[aters DerealBgi Seb Bat o Caicamihr R anrb0n Of Soommoseivent A
0. 05% TFA thR iM@n86n ikPldeehibt 48 néHdANd ﬁvﬂﬁnejfg_ dJil. ﬂHﬁﬁspeﬁBlat?lﬁn Whighi n] to

afford conmpound 1-6 (79 nmg, 42% . 1H NVR (400 MAz, b 3.68 (2H,
s), 7.12- peirelapgpy prapyles: ggeqlipolysyyetigldn, P(ﬂwxs@ropﬂ@lemn(pbumd,s) 12. 97

1H, bs I\/Hr Al e 2 001 0 ar ed

bt her - comsuuiE Vs AhEratt” el RE RS ey et forti ibs e
descri bed can bExXempllged in  ibtabRAGAGH 6F éréahicORtaBAi AthE Qbtivd\@mgpdheprounds i s
summari zed in Table 2 bel ow and includes HPLC, LC/ MS (observed) and 1H NWVR
data. [O0FBIendes pntissphted ipone anmers phagmpeeutigaiieaczepiablewamicss. chuitable NVR
data was

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.
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obt ai ned at 400 MHz in deuterated DMSO unl ess otherw se indicated, and was
found to be consistent with structure. Conpound nunbers correspond to the
conmpound WOrBe6497 | i sted in Table 1. Table 2. Characteri zacirarsofaxogs f or

Sel ect ed Conpounds of Formula I Conpound No |- Mtl (obs) Rt(mn) H NWVR
2.61-2.67 (2H, m, 2.91-2.95 (2H, m, 1 6.65 7.19 (1H, m, 7.27-7.29 (4H,

m, 7.37 [00129]d) ,Thé.ahounl bt thecomBoBtis(okithe SrbsenBinkdntidnlttat Sihy b c&8bintll, S) .
12.95 (1H, brs). .65 WD 03/ 064307 PCT/ USO3/ 02096 Compound d No - MI(obs)

Rt (min) H WURID qarrier ppateryals to moducy 3 @Mpasitiongn @ singie dospgeeommvifivasy , 8. 2

( 1 H, 35 )2 o5 lc%pg%&%g‘ﬂp%rﬁe kgfthé?gezi l(hfl_ﬁ)amc)%llalll él‘g%ﬁ (o{ ﬁ)imérjlstraél(og ’P(%}‘abgly ZhelO 1

(1H s), 1c3>nQ)0$it1Idns sﬁoul(Bb@ﬁ)rﬁﬂHtech)Q thdt 2&sdgdOf hdeen).01 8100 m 7 17
(1H, s), 8.10 tg ég s), 13, 00 (1H brs). 3.66 (2
7.36-7. 49 YgehUdgy of fb’@hlbsw%@be yBnipisteredsio, a gatient l(ewwmg)theswomompns s)

13,00 (MOS0 3 GbylPi B kst b o e s n gl )

s), 10.06 a(nylﬁ,artﬂ:)llar patian vilﬂlHﬁpélfds)ponlh Me(y?d'ﬂ faét))rs ﬁlcﬁﬁlr(glthb aétlvityGof fhe ( 2H,
8268575”217976;[5 7.40-7 2H, 8.00 (1H, s), 8.12
(1H, s), peedbic egmpppndgm lfﬁe%@le(aﬁq b?ﬁst‘yelght qne(rélhealél} sep, &g, mpofq) , 7. 14

(2H d), a%naﬁgnam%lmzc 8Perrdfonl e Wi, ity Slapntindds il Heby) . - 29

(1H, s), 10.06 (1H 6 (1H" brs

7.85 10 msmaﬁﬁn(l lhet sed¢1;1tybf Qe fatti-ulal) discas@Beifid hisatsd TBe dhourftbifia s), 8. 17

(712 5. d). :Lc%m?f)%ul(lc} '5% thg)p’reserjftzlh‘?gntl :IIi'I'n tlperc%mposmon V‘Slﬁ also epen7d lfllp60n th54 (SH - m.
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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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), WOD30a4d97s), 10.3 (1H, s), 13.0 (1H, s). 3.7 (2HCTE)SH3/B086 ( 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), 14 358

8. 14 7.0 mapdinyd), myciphéndateIhbleid) int@fdofs] bb1t1cséter08flslc3(cld}hho§hamiﬂ@ (1H, S)
13.0 (1H, %2‘ 3.6(d2H ;&,70 (4H, d), 7. t), 7.3- 15 344 8.21 7.
(6H, m, BBIQPrge, ayd subfasdlpzipe; ngslfotm@@}c faqt(m Su@) as apgfylrholipestergse 3. 69

g gn rsrg | Slngigltﬁﬂswéﬁ) ifhif Ot(s 11 e ons ]'cgltr?‘%c;'n( %}_s'gr(af fioft %&(rélgf %ﬂ@}% §§ %o}g (2H,

s), 7.19 MHntwﬁa,rkﬁscﬁBarVagtﬁts ageDMr f’reélmg(céhlrﬂlov@scul& ﬂh@ea(s&lshclia)s b:?ﬁa-lo (1? 20
0. .brs). 3.71. 7.07 -7.1 H ,
?_23 2 8% 7 lieﬁ,_IA%E') 1njf1427blgpés ethff; Sgtrgt c:ﬂgm c@ynneéblf@keré,qud sgz)tl(ns,lztge@ (1H,
s), 12, 9&f ﬂrkhtn%" 1§x)er dlSE@S@ s\@@l Q@é&@é&%&goﬁg@h% 291%98 9 teﬁ@fﬁ?ig
M+1(obs) Rt (2H, s), 19 04 7.57
(1H, d), Vit age{nlsH agm)ts f(& tﬁﬁtn@gbl,oosl)i;sorc&rsmlcbthom):g)stél(bldBBar(ti Mukethic 1; 88
, b 20 304 7.41

(I s, a5ews g it Btostaig hidty b wedt fyspudgdeignopdisordis sedbis opy, o)
6769(g’%h,m baﬁ§667r’r) 7475(2Hr’r)80(1Hs)82(1Hs)
10.2 (1H, 3.0 (1H, bs) 3.5 (2H, s), 7.3-7.5 (2Hq), 7.7 (2H, 22 356,
354 8.13 [gai:-m? éff(elquUSl) of glditiqnpithegapeuts: 2zent preseif in the@omppsiHonsYf this3. 0

(1H s). 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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3.71 (2H, s), 7.36-7.49 (3H, n), 7.75 23 253 5.40 (1H, n), 8.00 (1H, s),
8.10 (1H, s), 8.46 (1H, m), 8.54 (1H, s), 10.23 (1H,s), 12.98 (1H, brs).
3.74 (2HWe)N3/06398 (1H, t), 7.07 (1H t), 7.27 (1H s), PCIAISHLL096)

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). 3.94 (2H s), 7.38-7.47

(4H m, oM r13121? sgﬁ&oﬁly‘éﬁn& 1Ncco§&hng?@ Q%re(féﬁbd @iﬁbod]m@ﬁt (k%l‘i'nvé'ﬂu,on 8lafd (1H,
s), 10.29 (1 12.97 (1H  brs) 6 (2H, sy, 7.11 (1H m, 7.33 (1H,
), 26 2580 edministerie 7cEEPYBM, of fyrmda I)’oox( aﬂ_phargl)ace@calzy ac(cyptabb)conm@smn( 1H,

oy 12 97 bRl hid cottldfind. P RumSibioretedtSl RPaifTbny iafiy  sdfiiefiRda 00

(1H,  br s)preferted ombpdihd(cZifbrnigla 1’1 abdesdribell I(e%ﬂns ra, ofla phardadduticalty M,
2.23-2.31 (3H, m, 8 244 7.49 7 39 (1H, d), 5 (1H, d), 7.99 (1H, s),
8.12 (lH agqeptabl@mpsition comprisye seikgompousyl. 0. 96- 1. 02 (2H, m, 1.12-1.24

3H, 8..00 1.60-1.7 6 7. 45

ElH d) . i‘?‘b'é%?lHA%?rdl%g tfzmoﬁ’f‘(rﬁ HB‘?‘”“@ é%he(% enEbnn% f Fa{?l—tto aﬁ?%g“’d

1.18-1.26 fér&l‘éaﬂﬂ% an AP, PK722, POHRH.,, pTDS6R0 o?RZ)@K‘hZe(ﬂathdfséﬁe ik paderd?2 (2H,
h

d), 7.39 (1H, d), 7.45°(1H, d), 7.99 (1H, s), 8.13 (1H s), 984(1H s),
12. 97 ( 1HWhishspethod comprises agyministering (o #patignt m7nez>§t erept, 31heza8>uecﬂbl n,

5750 3 o O B A 50

M+-1(obs) Rtdeptable ddriyhdsithonlchirprising saidicoddpoubdil, Adterdihgd8 ahdder 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.
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32 268 6.02 n), 7.34-7.38 (2H, n), 7.45-7.58 (4H, n), 8.00 (1H, s), 8.15
(1H, s), 9.93 (1H, s), 12.97 (IH brs). 2.17 (3H s), 6.00 (1H s),

7.38-7. 49W033/08607 6. 93 (5H, ), 7.57 (2H, n), 8.00 (1H, SPCTABIOTLH, 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, n), 8.00 (1H s), 8.14 (1H s),

9.95 (1H, go()143] 124260 %%to%@bher émﬁ»édlﬁiéhk tHva&t%% p(ré‘Hdesz methoifor/- 47 35
302 6.95 (3H, m), 7.54-7.56 (3H, m, 0 (1H, 4 (1H, s), 9.56 (1H,

s), 12.98 tepting mbhs@pmm@ tlzmse(vmty qf)a PIéAanectlated dwpasepmen@mm in BPALBBE 7. 46
d), 7.55 Te 7 10. 03

()1H s), of PB%)"H‘%? St ggad?%& F“(“flﬁb ?@Pﬁ@ réé‘ct’ OSW)OH acedidily e 39 95
7.07 (6H, E’@sent&n%tﬁohH s), 8.13 (1H, s), 9.96 (1H, s), 12.98 (1H brs).
3.73 (3H, 5.04 ( r712629(1H 38 298 5.97 m, 7.42-7.46 (3H, m,
7.54 (1H, [ 9@1 4413 (Td)e’tqm FA-rpedigied epndiign” o "dieqsely asgped heroinggegmsanybr s) .

w7 57- bty leilogs Contincn vt g R ondfin ooy i fet ], o

(1H br s) PRA-hfed{atdd Cbndltﬁ)rﬁg)r(d-llséaié" aldo Blans thesediseabed (ﬁcaﬂ;dlﬁﬁir!; it aré. 94
(1H s), 8.00 (IH,s) (ths 12,98 (1H,s) 3.73 (3H, s), 4,95 (1H, m,
6.20 (1H, al late ‘bgsr @P‘Fnt ith PB4 iphipitor ) PKA- mgilatid disgases gocqugiflong) | 7. 55

L 5 by iy gt S gy

. 53- 7. 55 efrdbidinmgnt, tBe D¥ehitidh prosides 8 nikBhddlfidr tr&)tingSorIdssédihly tifs) sevdriy ¥ 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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(1H S). 5.18 (1 H m, 6.71 (1H n), 7.17-7.25 43 304 6.78 (3H, m), 7.46
(1H, d), 7.54 (1H, d), 8.00 (1H, s), 8.13 (1H, s), 9.99 (1H, s), 12.99

(1H, brs)wo3@&s¢1H, d), 6.07 (1H, d), 7.01-7.08 (1H mn) PCT/US03/T2098 ( 1H,

m, 7.36 (3H, 44 307 5.85 m), 7.46 (1H d), 7.58 (111, d), 7.75

(1H d),8.00(1H s),8. 18(1H5),9.94 (1H s), 11.01 (1H d), 12.96 (1H s).

-68 VWO 03[0614997 B@&’)ﬂdﬁ(@.fo(ﬁ@@l@r erfkPoRMNd thnbenthbi&\ﬁ@és)a Refholifgr * H NVR
5.30 (1H, d), 6.58 (1H, d), 7.44-7.59 45 318 7.15 (4H, n), 7.69 (1H d),

7. 89- 7. 931iEdlng onlpsseringghq semeriey)of aROGKmetiatsyl dmamr(cparhuog)m ape@t (1H,

w7 ac. poaBkncye gl ihibhiorted shid Byifth  gbalslio entiapl w11, g

(1H br s) pre’berﬂtﬁn(féﬂd,oﬁ) 5.37 (1H, n), 7 28 7.40 47 367 8.14 (4H m),
7.46-7.52 %ﬁg s), s), 10.25 (1H, s), 12,98 (1H,
brs). 5.0 ‘{ﬁﬂ] b’rf§? term ated?C mnfsgr "digease7 asused hewin, mans 7. 60

(TH by s) iedtor %?66996%0&% “@3"? it ROGR IS hdo 2 g, eﬁﬁf’s 30
(4H, m, Terb0' ROFK mhedidkedDorditibn"r, "d1s8as@9al(s& Hleaﬁé thoSe di8eds@tbr donditiond 0. 58

1H s), 13.06 . TFA salt 5.1 ( (1H, d), 7.45-7.65
(50 301 23. that 1(6 te@}i%)e ment vgiyh a ROCK gllrlblﬁﬁf Sucli@OlBil any inglgge, without (1 H,

) 10N 8, o e S i, D iy o
13. 08 ( 1Hp'H¢u13'tEdh diadride3 pBelmdtiddd, biddhi, cancer dartepiofdiétosis) spagm 3R tihidthy,
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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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 (1H, s). TFA salt 3.10 (2H br s),

4.68 (1HwWe)3/07347 (2H, 53 335 7.19 n), 7.59 (2H, br n), PCTAISHL096), 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 (1H,s), 7.36 (1H,d), 7.51-7.58 54 335 7.39 (2H, n), 7.81 (1H, d),

7.88 (1H, %) thePatiént p(rl%i'kd”,f‘)seqlﬁnt'fﬁgf(@ith obfcslowidadiBin(skkkien of thé BoABodifibhdr S)
TFA salt 5 19 (1H s), 7.37 (1H d), 7.51-7.61 55319 6.93 (3H M, 7.85 (1H
m), 8.06-9 s inyetian | 8.83 (3H, brs), 10.60 (1H,s), 13.15 (1H, brs) TFA

i1 S5 MR ey 08 B e S e
13.1 (0. 5hsbd} 1nc'5ﬁibrstaﬂ intd c3Mpésktibnsdpy C&a.trﬁ@ -aR ntﬂiﬁlaﬁﬂablle mdical.debice 7su55 GdH,

m, 7.60-7.65 (2H, 69 58 317 6.93 7935&;: 7.99
(2H, s), Br(@%lese81ar(tlflﬂlal mlvesa vassutap grafis) Steflté) alrﬂscatbems éﬁasaﬂ@r S |fpr br s).

TPA sal t g dgn ésih‘%é %rﬂ% ’Pen@{ Z@ @Z el Wal té’t7740
(3 m, 74 e e ko bithafl oyl g ggropag S0 E gLt
12.55 ( 1Hmylmy$) Howéﬁeﬂ/@t&at 'ferﬁ’ﬁﬁ/ dIEEIhPRODDH le d?&mq:nsursﬁ chi fd)r-mdﬂbil(ombs)
Rt (m n) I—%NI}/R Q] H brsé63 33 7.17.d
7 a0 (1h, PHECHACHY inpintefiegls may bpretPated ST itaplodiy PR 5
(1H s), #2 cﬁ@m@ jv&Hﬂ?a pﬂ_eF ﬁia@éﬂtlrcall aéc@pt(agl'é' c@)npo@iu@f% c&ﬂa&hg}laa%oﬂ'@oﬁ%m /8
336 7.80 7. 10. 14 (1H,s),
13.23 ( 1H1;hss) 1nv¢nt281 (Silﬂ;abbe coztn% a@lﬁlfhquqneﬁal pnep@nafion of poaI@d B&ﬂaﬂtalﬂﬁ 6.58 (1H,
d), 7.35- Zléxfjiges(a%flz_' ﬂes@ibecz in4§5 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.

-64 -



7.52 (2H, m), 7.59 (1H s), 8.11 (1H s), 9.95 (1H s), 12.55 (1H s).
1.33 (6H, d), 3.25 (1H, sep), 5.14 (1H, 80 344 7.91 d), 6.59 (1H d),
7.37-7. 42V03B10643p7 7. 49 (1H, d), 7.54-7.59 (2H, n), 8. 17 PCAIS03/63096 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 m), 7.52-7.54 (4H, nm), 7.60 (1H, s), 7.73 (1H d), 7.91 (2H d), 8.52
(1H, s), 10.09 (1H s), 13.19 (1H $kendibp (2H s), 5.25 (2H, brs), 7.16
(1H, 82 301 6.87 d), 7.26 (1H, d), 7.32-7.37 (3H m), 7.43 (1H s), 7.94
(1H, s), 10.05 (1H, s), 11.29 (!H brs). 3.66 (2H s), 5.24 (2H brs),
7.15 (1H, 83 336 7.54 d), 7.25 ),%@\(m m, 7.59- 7.61 (2H m),
7.94 (1H, s), 10.06 (1H, s)< 11. \GB. 56-3.58 (1H, m), 3.82-3.86
(1H m), 4.07-4.09 (1H n), 4.96 (1H, HT) 7.25 84 282 6.15 (1H m,

7.31-7.35 (2H, ), 7.39-7.47 (4H, rr) 99 (1H, s), 8.16 (1H s), 10.10
(1H, s), 12.95 (1H brs). 3.6 (1H, I387(1H M. 4.00 (1H, 85 336, 334
7.13 m, 2- Chﬂdﬂo [ﬂl‘éhyl)-N '(3ﬁ'13ndaz(03-|5,-yl§rhcetaﬂud1e7(l(61)|'*fo g)solu?mﬁ of4H d), 8.0

(1H, s), 815& s), 10.18 (1H, s) 1.4 (3H d), 3.8 (1H, q), 7.2-7.5
(7H, 86 28Bngindgolg (1 mol)( HGBtL} mrsol?a qmchbropmoymce(tmmd €)1 mp®lpin( 1H, s)

(in o Pyri ks a@fsdﬁf iy fra§rbbting (1 ey’ Rffedhiprids P iy, &

(1H, m, EDCHA (1880330 vwhs@déd ihd thi reBtiOn fobkburesdtirred. Rrofnlbht abimbik@e 1 ( 1H
S) 13.0 (1H, S? -70 WD 03/064397 PCT/ US03/ 02096 Compound No |- M+1(obs)

Rt (min) HipRerstute. (g reagtionzmixtuze svas popgentijted ang therpsidugpurifig! ty) yerss | 8. 2
(1H s), Jp@las% I(r(]q%raés)e’ HPEC %V\fajté}'s 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, s), 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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s) 2.9 (2H, d), 4.45 (1H, t), 7.4-7.5 (3H, 90 292 6.09 n), 7.7-7.8 (3H,
m, 80 (1H s), 81 (1H d), 10.6 (1H s), 13.0 (1H, s). 2.7 (2H t), 4.3
(2H, t), wo®3pe4397d), 7.3- 91 317 7.7 7.5 (4H, m, 8.0 (1HCTA)SP3/6026 ( 1H,
s), 10.1 (1H, s), 13.0 (1H, s). 1.87 (2H, q), 2.3 (2H, t), 2.6 (2H t),
92 280 7.5 7.1-7.3 (5H, n'), 7.4-7.5 (2H, q), 8.0 (1H, s), 8.1 (1H s), 9.9
(1H, s), 13.0 Cirpbuird Nod- /| MH (obs) |/Rintidjt| 1), 7. 3-ANMAH m, 93 304
7.45 8.0 (1K), 8T (J.I‘I, 5y, 10.3 (1f, SJ, §J7H77s(5Hn§)gooMﬁH‘=s),
3.8 (3H, s),| 7.0 (1H, t), 7l4- 94 362, 36Q 7. @gz 3@;8)85@(1@11H s),
8.1 (1H, s),| 10.1 (1H, s),|13.0 (1H| s). 3.0%) /(2 | 4.15
(1H, m, 7.26 (1H, d, J=8.0Hz), 7.34 (1H, d, 349(5H35535(ﬁ{3;91)h746H\h}'8 Hz),
7.53 (2H, n)|, 7.60(3H, m), B.0619BH, d, J90. 45H) (RHE).I(RHq). 8N (8. s), 810. 46
(1H s), 13./09 (1H s) TFA salt 3.08 (2H m|[(B.sR10.{ AH, s)nPO (ULE6 (1H, m,
7.26 (1H, d,| J=8.4Hz), 7.35|(1H, d, 96 351, JFR512HE), I2B7-HHEY, m)78.80 (|2H,
M, 7.69(1H | n), 8406(2H, {, J6.6Hz), 78‘725(3I1-H shB-1Q§LH, 5).110 206 H DH, 3,
13.09 (1H, s).—TFA salt Exanple 3 tBuOO BO0OH W)  H O
5-[ 2- (3- Chl df o- phen¥l) 2- et hanesul f anyl_oxy- a $ ’ %[,71%13?2‘@{%9(1-0arb0xy
lic acid tert-butyl ester:|5-Am no-indaz | -4 Sf i g rt-hputyl
o oo oo 130000
ester was pr Iig—tne—proceautre o A ) )
W)9002744. 5- Am no-i ndazol ef 1- carboxylic aci %iléf 1 & y ) ?%f%S( hen
coupl ed with 2-(3-chl orophepyl )268- hydr ®apacet i)Cs & Qb aw gg)faﬁ
procedure as| described in Exanple 1 tjo afford 5-1535((@ s), 13.00 (1H, brs).
chl or o- pheny|l') - 2- hydr oxy-ackt yl am no] - i ndazol|e:ds(makhesylin)ackdH, er t|- but yl
ester. To a | solutign of 268 5.75 m), 7.09-7.13 (1H, m), 7.40-7.49 (2H,
5-[ 2- (3-chl ar o- phenyl ) - 2- hydr oxy- acet|yl aim no]|-mnglez@dHe), BAZ aHboXpI1R ¢l gci d
tert-butyl ester (7.47 mmol) in dry THE (20 mi. ski3.@ @Lwesy added pyrildi ne
(37.33 mmol|, 5 equivalents) followed by netHaRe<H Poh§d CEID.JFH . (23, 40
mol , 3 equi val ent S)) 268 5.51 7.42-7.45 (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), 7.46-7.57 (6H, m), 7.85
(1H, d), 7.94 (1H, d), 7.99 (1H, s), 8.11
10 302 787 | (1|, 5), 8.17 (1H, d), 10.33 (1H, ),
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, 5), 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 (1H, 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, 5), 5.1 (2H, s), 6.9 (1H, dt),
7.0 (14, d), 7.2-7.5 (9H, m), 8.0 (1H,
14 358 814 |, 81(1H, ), 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
16 321 799 | (1H), 8.10 (1H,s), 10.20 (1H,s),
12.98 (1H,5)
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, s), 10.19 (1H, s), 12,98 (1H, brs).
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added in a d

brine (thric
vacuo to aff
used wit hout
NH O
5-[2-(2-tent
o] -
5-12-(3-chlo
met hanesul fo
(1.49 nmmol)
equi val ent s)
(2-am no-eth
mL/ mol ). Th
reaction mx
partitioned
brine (thric
under reduce
chr omat ogr ap
conpound in
2- (2- Am no-e
(1-59): To
5-[2-(2-tert
o] - indazol e
trifluoroace
reaction mx
concentrat ed
HPLC [ Water
(sol vent A
nm./mn] to &
MHz, DMSO d6

ropwi se fashion

e),

The resultant solution was stirred at anbient
tenperature -71 WO 03/064397 PCT/ US03/ 02096
m xture W@ oBlersdToncentrated in vacuo and the resulting @®CII/Us83%02096
partitioned between Et OAc and bri ne.

overni ght. The reaction

The organic | ayer was washed with

dri ed over sodi um sul phat e,

filtered and concentrate

din

Or dorap6uhd Nodl-

VPP asE) (

3 Rt

gunat i t atifysymRrel d), whi

ch was

i ndazol ef

rarther purrrr?

-ButoxyE%rbonylc
| -carboxylic a

Cal T on.

ani ndet hy
cid tert-h

anpre 4

| amir}o) -
utyl est

368 &Ys), R36-F.42 (3K, 1), 9.47
(1H, d), 7.56 (1H, m), 8.00 (1H, s),
25 {03113,), 00,05 (€Y 98- (@ et
ebrs). To a sol ution of

H H~-

yl am n

r o- phenyl ) - 2-
nyl oxy- atetyl an
in dry THE (4

no] 3d4ndaz
) was a

ol &-41- ca|
ded pyri

3.7 (2H, s), 7.3 (1H, m), 7.4-7.6 (4H,
rio R PI(1IE sp8R ALH or 102Uty |
di.rié-1 (4L 98 mmol , 3

ester

foll owed by f
yl ) -carbam c aci

ol | owed by
d t & - by

: nn \I\DC

a dry T
tyI5&st e

r nf | ||vnrl

HE @81 amOd%H ), 6.7-6.9 GH,

rnclll +| ng cnl

ture was, t hen c¢
betmeen Et CAc

1
= AvA| (A

ancci;%gr In ft ]

d i gac
Tﬁ£1org

II)S/

rm ?§4 -1 $)I & @”f‘ S)’-f@ 5
Lﬁg i oi |
(*3 F?)0 \R}aé %é{g o

was
th

) y Ul I EU over

d pressure. The
hy using el utin
B5% yi el d. Exa

bUUI urrmrs
resi due v
) wi #1 Et ¢
ble 5 H N

I plldlc
las uri
DAC: anig
| clcl 0

aﬁ?&lﬁ%y '5"49'(‘3H BTN

F 14L& 7
fd1ﬁfinﬁgé’ 163 1880, s), 846
(mca),ag bonds) t he

oH9HﬂHmﬁ©

d

title

t hyl am no) - 2- ( 3

- But oxy&hr bonyl
-l -carboxylic a
. d

chl or o- ph

ani ndtlet hy
cid tert-Q
031064397

enyl)- N

| arfi-80) -
ut yl est
RCT/ USO

7.27 (1H, s), 7.35 (1H, d), 7.44-7.46
2(2 AW heJLB-HRSAYIE slacet
(EIEBHhBM}Hm%éO lddEd

ture was stirre
in vac¥o and t
s Delta-Pak C18

1 for 1.5
he r&®i dus
15uM 1d

_|

hour s.
putdof i e
OA col unm,

e’ Nas

2% i %?j@%si o,

(I H-2mdRa.os (a5 5,707 acgbani de

yl am n

parative

"05% TFA TN

8 2.5-5.5(9H,

ter; sol

fford ceggmpound the 243i t|l € caggpoun

br m,

ent B Q¢

ent °o-
4‘5566"(!21{ QY1 G 5, 7 ﬁ sf’)“
(&“@0(1 MR (

07 428K, 1B;
(1H, 5), 10.13 (1H, 5), 12.97 (lH brs).

25
400

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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6.9-7.3(1H, ),

(ESt): nle=

7. 4-8.2(8H,
344. 4(100%

ot her conmnwowades3of formul a |
described in Exanples 1, 3, 4, and 5. The characterization data for these
conpounds is_summarized in Table 3 below and i ncludes HPLC, LC/ M5

m,

9.2-10.8(1H, br
346.4(40% Exanple 6 [00162] We have prepared
by net hods substantially

m, 13.0(1H, br s);

MS

si ®Clraisos/azopdhose

(observed) apdCorhpoddhdRNdel-a| MODIsh3) | 1R M) data is stgyvired 1n Table 3
bel ow wherei h ITH NVR data was obt al ned at & G Y4, 111516(;{6;5;1:{11975 (MVD )
unl ess ot herw se ingjcated, |and S found to rgbe7§4)ﬂ§g(§ et 7 ,§Irlructure.
Conpound nunpers coffespond|to t%e canpdtid nuﬂ;b@O(SaHlsb%tlS@hHﬂ 9T@Q ® |1.
Table 3. Characterization Data for Sel ect ed Conpoends, wf). Formul a |
Conmpound No Mk1(obs) Rt(mn) 'H NVR 2. 0(2H, m217238+s36.2¢4H, s),m38-7292( IH,  br
s), 7.4(1H, M, 7.6fAH 1), |60 3106.0|7. §AH, |rFEL 18, 1{ARH, n9)§.009116s9. 8(|2H,
br s), 10.8([lH, br s), 12.9(13.3(1H, | br s) TRA7$HL®S) X0.B-(BLE] 3399 &L,
2.9-3.4(4H, W—>51H br{s) 7 4(1H m) 7.55).61 358 5. 8 7. 6(4H,_ m)|,
7.7(1H, s). B.1(2H m, 10/5-10.7(1H br s), 512(17Hf99 ﬂlll m),4rl9 3 TRA sal t
2.8-3.4(10H,| M), 4.%4 9(1H brass), |626392.5" 71521% ];i;GPﬁ)m),SOO
8.0-8.2(2H M, 10.2-10.5({IH, br s) /| 12.7- 13 GCEH0T F“%) AL 8alt -|73 WO
03/ 064397 PQT/US037 02096  Cormpound—Ng |vrrJ.\ uu~)5 g_& 652 )
2.8-3.3(6H, |M, 5.0(1H, br|s), 7.4(1H g:l;g 57 48 ' 7.17(1H,
s), 8.0-8.1(2H m),10.5- 1p. 8(H, by s)69512 é),g&’@ﬁ;g;rgf;gr( "sdl t
2.8-3.4(4H, |m. 4.2-4.3(2H,|s), 4.7-|5.1(1H, |kros)s). 7. 3- 7. 6(1OH n, |64 434
7.5 7.7(1H, |s), 8.1(2H, m,| 10.4- 10]6(1H br so}(1H %), S-c1aml Gl HacbiL s)| TFA
salt 4.2-4.4(2H, Mag 5. 2(1H S)a367. 3(1H, 6 | D, 7.55 (IH, d), 7.72-7.75 (4H, m),
: 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, 5), 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
39 302 633 | QH m), 8.00 (1H, s), 8.16 (15, 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 1,813 (1H, $), 9.97 (1H, §), 12.98
(1H, S).
5.18 (1H, m), 6.71 (1H, m), 7.17-7.25
43 304 6.78 (3H, m), 7.46 (1H, d), 7.54 (1H, d),
8.00 (1H, s), 8.13 (1H, s), 9.99 (1H, s),
12.99 (1H, brs).
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 (1H, s).
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m, 7.4-7.6(6H n), 7.7(1H, m, 65 392 7.6 7.9(1H, n), 8.0-8.1(2H, m,
8.7(1H, m, 9.6-10.5(1H, br s), 10.6(1H, s), 12.9-13.2(1H, br s) TFA salt
3.2(3H, bwogp/o6B97A(1H, br s), 5.2(1H, s), 7.5(3H, n), 7.@®CAHSONY209&. 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, br s), 5.2(1H, s),
7.5(3H, M, [7Cotddun@No I- 3( BE.1 (0b%) B /R, M. 8. L(2PENMRS. 6(1H, 3), 9.6
9.9(1H, br gy I0.7(IH S),] 12.8- 13{2(1H, DT 55) 11 &), 558 G & 792559 n,
1.5-1.6(2H |m, 2.0(2H m| 2.7.3.1(6H m, 54}1?_&,;@69@13{4)0@8@7@5@;1 s)
7.4(1H, m, |[7.6(5H%®m), 7.7- 7.81H | m) 1B, 1(2h,7.99)H.8), SeBB(F .16 (b1, |S)
9.7-9.9(1H, |br s), 12.9- 13.1(1H, br|s) TFA sa), 10.Examp), .97 (1K sONCl HHN NH
0'-0r ({ 1.40 (9H,s), 5.37 (1H, m), 7.28-7.40
[ (3-Chl oro-phenyl ) -41H-i ndazol -, yl car bagpyl ) “ibuhyldp-Tcarbamp plop (it hyl ) -
carbamic acijd tent-butyl esfter: To a|solutionsk$09(H,s),10.25 (1H,s), 12,98
2-am no- 2- (3-chloro-phenyl)- N-(1H j hdazal - R-\(ll ket amide (017 nmmll) and
t ert - but oxygar bonyl ami no- acleti ¢ acid| (0.17 ”59}1%5'%@ )FH%§ 7#s added
HOBt (0.18 mmol). THhe react|i on 3@ Xture 9as coéS‘flL 7467 4 ﬁ%’g’@ 18
mml ) was added and the reaction m x| ure was ﬁf i 6 The
'th

reacti on m xture was then—concentrated—+n—vag 3‘67 br
partitioned| between Et OAc [and brine] The org R W@ﬁpg
brine, dried over $8dium -74 W3603/ 0643830 PC‘I’?%&@%{ 2&6311{%%5 Rh&d @,
filtered and concentrated under reduced pressu)resoé'lim bR TFAER Was purified
by silica gel chromatograpghy eluting w th E Gfcbexanes (B8Q),20%-7158 i ve
the title conpound ,in 55%lyielgd, Exanplke,8 | KNG, 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 (1, 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-
8.13 (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
(1H, s), 8.09 (1H, s), 8.16(1H, s), 10.11
(1H, br's,), 12.95 (1H, s). TFA salt
3.10 (2H, brs), 4.68 (1H, s), 7.44 (2H,
m), 7.59 (2H, br m), 7.75 (1H, m), 7.88
(18, s), 8.00 (1H, s), 8.16(1H, s), 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
(2H,m), 8.78 (3H, brs), 10.60 (1H,s),
13.08 (1H,brs) TFA salt
5.19 (1H,8), 7.37 (1H,d), 7.51-7.61
(3H,m), 7.85 (1H, m), 8.06-8.10
(2H,m), 8.83 (3H, brs), 10.60 (1H,s),
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
(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,
m), 7.59 (1H, s), 8.07 (1H, ), 9.95 (1H,
s), 12.55 (1H, brs).

51 301 6.69

52 347 6.78

53 335 7.19

54 335 7.39

55 319 6.93

57 279 6.70

76 316 722
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HHN 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

(1-74):

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 tor I npur. Tnereactiomn gy 5 din
vacuo to afflord conpound the title ccrrpound gsx(glflzls aHbzﬁééjbﬁ% %400 MHz,
DVSO- d6) 8 3. 8( 2H, , 5.8([LH, 7.14- 7 7(5r,(1H, ,7957(19;5 8% € G,
9.3-9.4(1H, m, 10.6(1H, s) 13.0( 1H,| br s); |MB.58ESH}), 12[1%@H—I§5BA3alt(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{%@ §-5UE: S@o be
consi st ent wth—structure—Lonrpountd—Hurbers—€o Sndd oppauAd
. ; H
numbers listed in Table 1.|-75 WO 03/ 064397 F@%ﬁé?ﬁ? Sep B‘i@
Characterization Dat% for Spleci%d Conpditds 49 §17No | -
-Mr1(obs) Rt|(min) "HNWR 2|3-2. 4(2H, m, 2.8( ,5)9)95@ %3)71(2 (1ESY),
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- J3.0(1H, Exclrrplge3 (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-brofosucci ni|ri-tié2H, $93.85 GHor. 7dedli 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 dst: 129%"9““' uti-on-0of
br ono- ( 3- netlhoxy- phenyl)-acetic acid t hyl %ﬁé bé‘% Hﬁj%ncer an
at nosphere df nitrofen was 336 7.54 7.61 (2H m) 794(1H s), 1006(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 (1H, m), 3.87 (1H, m), 4.00 (1H,
m), 5.01 (1H, bs), 7.35-7.4 (3H, m),
85 336,334 713 947 (18, ), 7.6 (11, d), 8.0 (1H, 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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added a solution of (2-amno-ethyl)-carbamc acid tent-butyl
(20 nm.) followed by K2C03 (39.2 mol,
stirred for

nmol )

in THE
react i on WOXNBAO6439TVAS
m xture was partitioned between

2 hours at
water (50 nmL) and Et OAc (2 x 50m),

ester (2
2 equi val ents).
room t enper aParaIsSoymns9e¢ e

0.6

The

action
t he

conbi ned orgahics were dried (sodium sulfate) and concentrated in vacuo to

afford an oi
using as elu

53% vyield. Bxanple gl a H

(2-tert-Buto
a solution

(2-tert-buto
met hyl ester
and -76 WO O
hours at roo
t hen diluted

I'-.cdfipo@hd NOAS

P41 (3%) {

y R§(hhh}3 4

ge1 col'gyNMERr onat ogr 4

phy

ent EtUAC. petro

xycar bonyl am not

(L I)
D O 30gN N
et hyl am r

U

gl Ve

\H  g.29
0) - (3-ngt

S T 760 B@AHIth) B0 (1E
8.2 (1H, s), 10.4 (1H, 5), 13.1 (1H,
&oxy phenyl 3 acetic aci

oil in

d: To

of

(10.4 mml) in

xycar bosyl am not

THF: H20 (

et hggeami n

0) -6(B- g
3:1, 40

2.9 (2H, d), 4.45 (1H, 1), 7.4-7.5 (3H,
tOK¥7 B BN ), B04 08 k), 8.1aci
LYY, dvel8.6 aldid ©d13L0 (O s]- 10. 9

d
nmol )

3/ 064397 PCT/ US

m t enpePlat ur e.
with H20 and n

D3/ 02096
The 3}dact i

utralised

t he reac

on A xt U
with 2N

t20RH M, £8 (3t HWABCEL Dr'i%ed
r'es (4Haw),. &oHEent &l d):i n
il 1|0|(i1(1P£A) B9 @H S)}and the

for 3
vacuo

resulting pr
conmpound in

2-(2- Am no-e
(I- 1017): 5
(2-tert-buto
according to

ecipitate was ¢
46% yied d. Exa
thyl am no) N-(l

ol | ected K
npl e2802 0O
H- i ndazol -

y filtrat
a-'0o
5y|) 2-

i

8Xy “prie

m de

-HHIHUIHUdLUIU
xycar bogy | am nor
t he method des

cribed in

vas—coupte
et hydsam 1

d—with
0) -A43-
Exanpl e |1

3

37(2H s),72(1Ht 7376(4H m),

Jk%ﬁys),l% 5), 106@H! &, aC
protectlng g

was then renpved accordi ng

conmpound 1-1
(3H,s), 4-5
(2H, M, 7.52
(1H, brs), 1
H NNa NO2 H
m., 362 mmol
2-fluoro-5-n
was heat ed

017. 1HpANMR (40
(1H, vbr s), 5.

o the net
D 9k, 36(DIVH
11 (1H,  br

hod desd

5O- d&e 8
s), 7.058

r3.dxed, sh,3.skx8RPY .8 (18, H07.4-a
37.0@28.3un)1810 (1411), 31 (1H,3),80
1011 H ¥), 1370 @8, 92H, m) , 7.

(1H d), 7.5-8
0.68 (1H, brs),
PN 5-Ni % 0- I H- i
) was added to

(2H, brs)
13.15 (1H
nd&?2bPe 3-
a hot (5(

, 8.05 (
1 brs I\
yl a?rfe

(@) solut

DTG, 18, 07 GHLH) 515 (BT, 2-
B B H, dyf=80H24 (054 (Blathp
J B‘ﬂ%z7r5ﬁézﬂrﬁﬁd dHatle (

(2H; d, 1=7.45Hz), 8.30(3H, br s),
- 10. ), LB,QRAlHAﬁ)\TFAwsalt

anzant+ r 1
CIZ0tm ot 1

{ DN\~ 1
(oYY, 1d
hour s t her
351, 349

1 1\
L THTrouT)

al | owed
7.46

6
5 bS"(ﬁHJ' ), 3\2‘1‘(21-1 16 I '
)07 Eed(ﬂ{ 4 L8UB8OM 35 (11, 4,
1=8.5Hz), 7.50 (2H, m), 7.69(1H, m),
8.06(2H, d, J=6.6Hz), 8.25(3H, br s),

id
roup
fford

40

10. 1
le 13
17.5

1 Xxture

10.46 (1H, s), 13.09 (1H, s). TFA salt

Example 3

{BUO~¢ O

r\f\l

\

O

H OM

S

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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tenperature, whereupon the product precipitated fromsolution. The filtrate
was concentrated and the residue partitioned between Et QAc and saturated
anmoni umwohBo643ge sol uti on. The organi c phase was separ aPew/usds/vm®es over
magnesi um sul fate and concentrated to obtain further product. The conbi ned
product (32.2g, quant.) was taken on to the follow ng step w thout further
puri fi cat i @emight7 THO ré@tids 439 USH36ARABEed BX piidlotnd 4hd3eMlBng 68 W as

3- Ami no-5-ni troi g)%zole I-carboxyllc acid tert-butyl ester:
Di met hy| arﬁaﬁ%‘iﬂeﬁ treeen B4 Aczmd brge) Tha sreaaigdayer vas v%h@ri wah beife (thrice),

5-nitro-| I t Id| ar bonat e
(39.4 g, 1&%1168%9%0&” Sa@%h@ﬁaﬁ%%@ ‘E‘%’génnt{ﬂg%)"“c}‘g bﬁ%&‘t 1 1) at

r oom t enperoatpoued (Mg, qitatitgien yieA)t @hichtvads ruS&gwitﬁbutiiﬁrtmrrwﬂr@@auérh e
reaction mxture was concentrated and the residue partitioned between

Et OAc and saturated anmonium chloride solution. The layers were separated
and the organic phase washed w th b % ledé{l ed (MgS™), and concentrated

to an orange solid. Recrystalli satl et hyl acetate provided the
title product as a yellow SO|I 50% 1H NI\/R (400 VHz, DVBO) 1.60
(9H, s), 6.75 (2H, brs), 8. 10 “ 8.96 (1H, s): MS (ES-)
m e=277. Exanple 15 -ko- T o INI

3- Ami no- 5-ni troi ndazol e-1- carboxylic acid rt-butyl ester (3g, 10.8 nmol)
was dissolved in MeOH (50 nL) and the soluti degassed (3x alternating
vacuuni ni trogen purges). Pall adi um on charcong% w w (300 ng) was added
and the nitrogen atnosphere' replace by hydro . After 3 hours, the

m xture was filtered through a pad of Celite(r)' and the filtrate

concentra Oy | S hI Vi SSQU 0i. | (2. 1749,
81% . 1H N (? 66 ’%)E@“%@E&%‘f‘fkﬁ" ?@ﬁ%ﬂﬁ“q’) ?@7‘3"?‘2&? plieny-acetpantingl: < o)
6. 79- 6. 82 indatoler]-caib@3li¢ hicid A@rtsbutyl\@ter( ES)solitRa2AS-[2- (?,&h%q)%ﬂﬁﬁw
PCT/ US03/ 02(%1? E&( ngl e 16 cl
anesulton xy—acetﬁamlno] indazole-1-carboxylic acid zert-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

3, 5-Di am no-i ndazol e-1 - carboxylic aC|d tel N\Euty? ester:
t

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
PN
PN
H HN\L Cl
NH,
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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N1l NC 11 2N H HN O'~ O

3- Am no-5-[4-tert-butoxycarbonyl am no- 2- (3, 4-di chl or o- phenyl ) - but yryl am no]
- i ndazolwol3pesboxylic acid tert-butyl ester: To a stirr@dTasbaoioon 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 9";7 gglff 1’%%# 2?8}1%@ ?g%io g@%’f 85 i1£|‘§(8%'( %Hg’ 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 (ESt)
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 (0.3 m,

added. Af sigpilag ththose deschibedrindixaneplopl 3, di andt b dThe Qhﬂr@t@a@t,lolv\,é@thé@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 ) r )
memdi7. st ‘1“20 @W@“&%ﬁ (OO terme sl I UEEE).
2- Fl uor o- be nommsbeﬂ‘tlmﬂestyictlhen Zampdend 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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(100ny,
50C.

1.9 mmol )WODh®e64301 xt ure was heated at

LC- M5 showed conpl ete
m xture was all owed to cool

resi due par{i CosijpadeNgeen Mt Dhshsand Rabminpt

to

refl ux

conversion to the aryl
room t enperature,

f or

0.38 Mol ) was suspended in EtOH (10 nmL) and the m xture heated to
To the resulting solution was added hydrazi ne nonohydrate (0.1 i,

30 m nut esT/ED3/0dP€Eh ti ne
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ed
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400Miz, o)
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gaction
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b ey, 2074 16, 69,

a53), B, 03 07.d(dim),
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Example 7

H

HHN_O
{

Cl

NH
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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Example 21 H I~ N2 C 3-Chloro-5-nitroindazole: 5-Nitroindazole (5g,
30.7 mmol ) was suspended in glacial AcOH (150 nL) and the m xture heated
to 50C. NWQ@WBo6ssucci nimde (4.99, 36.8 rnol) was added @od/ush&020pt ur e
heated at relux (solution fornms) for |hour. The reaction m xture was
concentrated and partitioned between Et OAc and brine. The organic phase

was washedulhtte, fiitret aheé doscediratsd bhda rbdiad presslire.eThOveRIdus ks worisivd bt e

and concentrated to a yellow solid. Recrystallisation fromEt provi ded
the titl e SU&3asbehamatogsanhy|chting wishWEL ¥ Bexapes):20) sogive the RiFequpBINHz |
DVSO) 8 7.11@ G4Fera. @), 8.21 (1H dd), 8.51 (1H d), 13.97 (1H brs); M5
(ES-) me= g ng\D 03/ 064397 PCT/ US03/ 02096 Exanple 22 H NPaN02 Br

3- Bronp-5-ni troi ndazol e: 5-Nitroindazole (10 g, 61.3 mmol) was dissolved in
acetic acid (170 nmL) and the m xture heated to 80C. Bromine (3.1 nL, 60.7
mol ) was added slowy and the mixtd&8mBlefed to reflux. After 2 hours,
the reaction mxture was allowed Hto cool to roomtenperature, and the

resulting precipitate filtered omdiéi opal product was isol ated by
concentrating the filtrate, partii no t esi due between chl orof orm and
saturated sodi um bi carbonate sol ution, :g haratthg and drying the organic
phase over sodiumsulfate. Concentratio %{ e a solid which was conbi ned
with the original precipitate to give the %yj)e conpound as a yellow solid
(1 1.49, 77%. 1H NVR 8 7.74 (1H, d), 8.21 (IH dd), 8.40 (1H d), 14.06
(1H, brs); M5 (ES-) nmfe=240. Exanple 23-74H NNO NO2 |

3-i odo-5-nj &r - 1.1t -i ndazal e; T | yti f_ B-nitro-1H i . 0g,
52 3 ot PR RS BinS 248 DS hsnP G Ry i apatpmas 0540 o°
nmol ) f ol Ieveebiiyon it [(g—ch(cﬁé—pii&glﬂ-t@%—ﬁldﬁmL9—y]€§1%hfé91)%§tﬁyl?—‘£§lﬁ)a§m@}r-‘ U;eS-

The resul ti ngﬂm xture was stirred at roomtenperature for ours ‘an
t hen pour @eetiayl)-earbagyeasdd toni-bretybesies(0-0P mem¢l) dodighlprometharex@ranLpat 3°6t o

et hyl ace . .. TIh ikned .organi ¢ extracts r hed with
bri e (50 " patch i S8 ER IR o #40ich MRS MRS I e
title cormheuedsionsniatupaivas O5RBAICatsOI Whchd o @) cotifoDMRhe 4018 b ohBO- d6)
6 7.77 (1H da, 8.361\§1H, d()) 8.34 ng, 36) 14.15 (1H, s). M (ES+) me =
200. (9 mg, 24%). "H NMR (400 MHz, DMSO-d6) & 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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Example 24 0--fO XN I NO2 -Si
5-Nitro-3-(trinethylsilylethynyl)-indazole-1 carboxylic acid tent-butyl
ester: -\8D 09037 064397 PCT/ US03/ 02096 PCT/US03/02096
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 Qompﬁﬂpdm 6 M1 (abs) ¢ i[ot Ryntiml né  wer HINNBY and tlhe
m xture heated at 50C overini ght. The rleacti on m 28ax@HMas 2a8(2Homed | t o cool
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 anhni um chlorilde solution |and dried| 8\rl04GHi®n %kl f atle t hen
concent r at ed—to—a btack—foam—Purt+i+ecat+en—by e Y RRD Jl:\%}rﬂphv (stlica, 1:1
petrol - Et QAc) gave the title conpound as a bI ack solid (940 ng 459 ; M5
(ES+) m e=360. Exanple 25 O~ ~O NMNgilaphplel

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. ‘TfRE-Patenycarkpnyiamingeethplamine - Grmgthoxyfphenl) csktiercid methyl

chr omat oge&RRYTOR s Shlibis 8t B 5 C nes v %e t| nmpound
as an orange so? F(g % g{;@ lln_e[ié—\g)ﬂ%/ﬁﬁ% %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 %Jﬁﬁh )Tﬁi QES-II-%1 me = 378. -83 WD 03/064397 PCT/ US03/ 02096
EX arrpl e 2 5. “lmegegction 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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3-io0do- I -(2-net hoxyet hoxynet hyl ) -5-nitro-3-phenyl-1Hindazole: To a m xture
of 3- io0do-1-(2-nethoxyethoxynethyl)-5-nitro-1Hindazole (0.50g, 1.32
nmol ), phwoywB/ioedser onic acid (0.22 g, 1.80 nmol), potassi urCphusspivabe (1. 26
g, 5.94 mol) 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, CDClB) 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'xture I a hated
NaHCO3 so ut| n ﬁ%ggﬁg‘rﬁg) e or’ Pz?@ygr@m@'l r e%@?@%%ﬁh@ %rgd and
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 vyellow solid..1H NVR (400MHz, CDCl13) 8

2.25(3H, s), 4.42(2H, br s), 7.39( 3|'Exa?ﬁple 13

H
IO
Y NO»

HoN

o
e

f\

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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7.50(2H, m, 7.97(1H, s), 8.12(1H, s). M5 (ES+): nle=229, (ES-): nle=227.
Exanple 29 I~ H.IN N2 5-Ntro-7-phenyl-IHindazole: To a solution of

3- Met hyl -wWomBw6439Dbi phenyl - 2-yl am ne (91ng, 0.39mMmuol e) i nPpTd&sheexoed

glacial acetic acid (4nmL) was added 0.44M sodium nitrite solution (Inl),

in a dropw se fashion. The resulting m xture was stirred overnight at room
tenperature. The crude product was cgrg@plriated in-vacuo and the residue
re- dissolved in EtOAc (20nmL) and washed with saturated NaHCC3 (2x20nl) and

brine (1x20m.). The organic Iayer eparated, dried (MyS04), filtered

and concentrated in- vacuo to yielgAth ired product (67ng) as a yellow

povxder. 1H NVR (400MHz, CDC13) 5 7. 50&@\ 7 58(2H, m, 7.69(2H, m,
8.33(2H, m, 8.75(1H, s), 10.55(br s m e=240, (ES-): m e=238.

-85 WD 03/ 064397 PCT/ US03/ 02096 Exarrpl e3 ~ Ol O NOF

2- (3-Cnl Or%MIﬁefﬁ-lflitrmndmlolijc)lrlﬂ}Malaoidrt@m-lmtyloes&ﬁ't ﬂ)lnﬂieﬂlhlelmﬁ@ﬁ}@i’dme

Butyl lithi #m%qm 1 L of SM sci thIOP i n hexanes, 10. 3 vvas added to a

sol ution df8 @E’(?&%Wd&ﬁ‘ii o2 galuyon,pt 5‘?5“231%’6‘113?0] %ﬁ“FEnGi &inder

nitrogen ahm@f, teﬁﬁ&&ldﬂcﬁrbo%@'{t})@% h@l it} eh'ﬁlﬁe\(\%ﬁs Eéfﬂmrl )178C

and a solution of 3-thloro-2,6- di Iuorop aceti c aci

(2.15 g, 9'HF M hpht)ropm t@m&@uﬁmydmrmde dxfter Afiring f&CBOTmmlttﬂs the reaction

i odoacetonitrile s added ra |dIy the reactlon
ni xt ure. {uprggv 08?1%%?&’% F"é%s‘)e%{ %B\?éH I?Q?dv?&? B um
chloride aﬁﬁhbﬁlhﬂlrbfﬁ’&ﬂﬁcﬁofuli@n MThe $&fel RERUHANEE H§d the-U? rﬁ@ ﬁﬁatsb Wdshxt ur e

was concentrated and the residue partitioned between QAc and brine. The
aqueous pha&ebigs degd (MES@@D and poncenicred B:n%dl erhegecolitli Redrystallaaticrs fromr e

dried over t t hen ncent The
crude pr 05 %&gﬂeg’un t% ltleé)gl)d['.rlﬁg c‘?*l}'% %dééﬁ%/%f{’%r ﬂégﬁk%& ﬂﬁ
25%Et OAc- pmsoj) 1160 CEHOé‘ms 76Q2Hf by, &B. ImgH i, Iges@gmmy @9@@1@ sg@lxxs ﬁmsgl ow oi |
(1.51g, 59%;: 1H NWR (400 MHz, DMSO) 3.06 (11-1, dd),

3.67 (3H, ®$2W.-64 (1H, dd), 7.29 (1H t), 7.70 (1H m. Exarrple 31 N O
C 9 :~F NH2.H C

Example 15
o
N;_'];@\

HaN NH;
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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4- Am 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_)

o 0C, M55y PR BB SRy (el 20 R BPERIA o0 v
m nutes. Theetittecrmipomnd ok xtlighebroas salitl (g, 58 %) e 4 NMRQMO MH]Zp@MSOD é. 3ond
E1 onc and (T b6 @Hemtoh o EHiBr e LEPA4R. eSS bbb SpRdde: ke
ext ract ed ewrl(i, i 58 (RRAY, PASQRADEN %107 SALIE ) FD0ITH ) 8. BS tr}ﬁ,s),dr ed

(magnesi um sul fate)  an
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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WO 03/ 064397 PCT/ US03/ 02096 concentrated to a yellow oil. Purification by
col um chromat ography (silica, 5% ether- petrol) gave the title conpound as
a pal e yeWbowoeish7 (15. 59, 65% . Exanple 34 O CI ~O Cl HREDUS0E02096
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
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 columm chromat ograf y (silica, 20% Et CAc-petrol) gave the
E'St | g E?%—%ﬁa@%& r-}lgf)ﬁeﬁ)&lgmﬁlg 2 $fliord- %@ﬂro—')@p}genyl %)enzarmg’ 60. Exanple
4- t er t - But(oo0tsg s wihest) was éhsg&ldéd(ﬂm Et’(bHr(ﬂDhﬂI))éhd teuhitine hegtedto JPCR
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 UHL 9 rrm -ablfed
it um g i 0 P or B8 1T hinles B3R GRE RR4BRTSRCTAUSAR 92086 OC
The reaction m xture was errper a

saturated sodi um bicarbonate

warmto room ure an 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 1.0% Odgsﬁ@ulfﬂﬁammwmmtmw ajZE‘]/E@)foaml B r¢GéHie w}1$ dﬁsso‘Mecﬂ.m81 (1H,

gzj) , 270§ 4%hc])'s(%) rous oryaléhlonge (S(m_tl) arqg fhe gt]flré lll'el_el‘tedt zzt ’90§C ?c?r nurgs then 28 (1H,
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
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(1H, dd), 7.59 (1H, d), 12.60 (1H, brs); M5 (ES-) m e=346. Exanple 36 0 Cl
Cl (3,4-Dichloro-phenyl)-succinic acid 4-tert-butyl ester 1-nethyl ester

2. 5M " Butwblosobizem i n hexanes (37.5 m, 0.094 nol) was adaea/Uso3on9er opw se
fashion, to a solution of diisopropylamne (14.45 m, 0.103 nol) in
tetrahydrofuran (300 m) at 0OC. The solution was stirred at OC for 20

m nutes. TRQuAR waslEEnceRSatkd 8N Aeno 8@ pluified B fladhidhréms0btiphPrel@ing with

(3, 4-di chl oro-phenyl)-acetic acid nethyl ester (20.54 g, 0.094 nol) in

t et r ahydr S0t ethyl(@teta) peiicvatielber @rasiond Be tidlexogmannd as a Yeltow it (3c¥g:

m xture Syl -0 ! Af ks tJ rt.- butyl

br onpac e}t,%? g) )( &N}’;ﬁ rﬁ%()l%ﬁf’g(if)%@@ ?%639253%13 ?%eég%&égﬁ)'s gElP éiﬁi ‘%)n. The
cool i ng bat4p-886 (rﬁ,rm¥%%@@@1,%ﬁ%.5ma95(gm, miT12481(EHBS. RlabOyRM S WRLM Up
to roomt;;?)erature. he reaction m xture was quenched with a saturated
sol uti on @f/eNBATG22100 nl). THE was partially renoved in vacuo and the

m xture was extracted with EtQAc (3 x 200 m). The conbi ned organic

extrats were washed with brine, dried (MgJSO) and concentrated in vacuo.
The crude mxture was purified by slig;ta@@%ggl col um chr omat ogr aphy usi ng
as eluent petrol : ether (9:1) to give the title conpound in 92%yvyield. ).
1H NWVR (400 MHz, DVMBO-d6) 8 1.34 (9H, 2.65 (1H, dd), 2.98 (1H, dd),
3.60 (3H, s), 4.08 (1H, m, 7.31 (1H, .58-7.62 (2H, m; M (ES+) :
me = 333.2 (5%; M5 (ES-) : nle =_331. , 333.2 (65%, 335.2 (10%.
-89 WD 03/ 064397 PCT/ US03/ 02096 Hkanple 37 0 Cl 0 C O OH

2-(3,4-Di chl oro-phenyl)-succinic agrd 1-nethyl ester : Trifluoroacetic acid
(100 M) was added to a m xture bf 2- (3, 4-di chl or o- phenyl )-succinic acid
4-tert-butyl ester 1- nmethyl ester (23.64 g, 0.071 nol) and dichl oronet hane

(100 nl). 3I{EeNiteREH-Mdafdl3-ylatin¥RBertdonitiRél T als6Rifloh SMARACHIR-fHRAyE- hour s
t hen concentrated in vacuo. The crude m xture was kegt under vacuo for

several héadieorpdfuire-thioberyagydel (8 ah 8928 mal) mer-butgnel; BPemL) was pddedhe next

step. ). . , 3.59
Gt sy SRR R s AP b e bothtior By o S 752
277. 1 (10@84ctior ffxthird @a9gonceBiat€d (Lo addirltinbtell withh&t ethadbtolaffdb@e, 277. 1
(30%9, 279.1 (5% . Exanple 38 O Nk CI, | 0O Cl

title compound as a red solid (4.93g; 62%). "H NMR (400MHz, DMSO-d6) &g 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.

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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HN 0,A, Ok 3-tert-Butoxycarbonyl am no-2-(3, 4-dichl oro-phenyl)-propionic
acid nethyl ester : To a solution of 2-(3,4-dichloro-phenyl)-succinic acid
1- net hyl wetmene307 071 nol) in toluene (200 nl) at 0OC wer @CIUSoEe®dPVel vy
added di phenyl phosphoryl azide (16.82 nml, 0.078 nol) and triethylam ne
(14.83 m, 0.106 nol). The m xture was stirred at roomtenperature for 3
hours. The reaction m xture was di | uEggmpletdn 1% citric acid (100 m) and
extracted with EtOAc (3 x 150 m). The conbi ned organic extracts were
washed with brine, dried (MSO) andycapcentrated in vacuo. The resulting
oil was dissolved in tert-butanol (2Q0 ). Tin(lV) chloride (0.5 m,

0. 004 nol) was added and the n‘ixtureB Wated to 80C for 1 hour (N2

evol ving). The reaction mxture was “¢ool ed down to room tenperature,

quenched v@-Bomosahitréihdazdlel BiINiabindhzdNaH @%3 61%0@-‘&/%%0‘1‘@8 ihadmed in
vacuo and the mixture was extracted with (3x 150 m). The conbi ned

organi c ex%cida@ﬂ@ e} and the sHsgrehaatedie BAKC. Bqun@ae (3\/@8@4)6067nmmmddaded | n

leing as oG RaThe hilireltBpd i T ARY 2 é‘!“'&sgﬁ%%sa‘ftf"{ﬁl R S8 A 4 55"
g) in 70%tylceblio rioomldnlnphﬁtuted;aﬁd l\Herﬁs 1t@te]f11€eied'&@ m@%%&l%&&h

PCT/ US03/ 02096 8 25-3. 40 41 3.52 (1H, m, 61 (3H,
s), 3.90 (V145159 51te @yggn%eﬁ_ratl{lg the ﬁﬂtrgte 1orppyg the. rggdl(lellpq:twggn ch;lm@(fpr(rg_wd d);
ll\l/gl.( ESZ%LS O/s@afﬂr@éc)e((z s&.ﬁ@m%ééazgénétévs%%ﬁ)gr gepﬁﬁ%g and drAﬁZg a‘le ojrg&{g pha%é %Vezr (709,
3-tert- Butsodya@asm&mjl @mqemratic(rf'}ga&e disold ehihphanyombipedpith teCorghd @ To

3-tert- But b i no- 2- (3, 4- di chl or o- phenyl ) - d et hyl
st or (17 PIHAE 5 5o HRiie (Cnaud s e BPUFAL Gh s T( Z00FNVEY Saadn) v
added 1 it b pmy gdy Hdﬁd)(%4b8(1ﬂgg) 24083110y MESEEGRGALOM M XL Ur e vas

stirred at roo mteﬁpe ature nmoved I'n vacuo and the
pH was adjusted to pH 4 with 2M hydrochl oric acid. The aqueous phase was
extracted with EtOAc (3x 100 m). Th§ conbi ned organi c phases were dried
(MgS™) and concentrated in vacuo. pl conpound was obtained as a
foamin 89%yield (14.67 g). 1H NMR (400 MHz, DMSO-d6) 8 1.30 (9H, s),
3.22-3.35 (1H, m, 3.35-3.50 (1H, rﬁ“ 76 (1H, t), 6.84 (1H, t), 7.24
(1H, m; 7.48 (1H, s), 7.58 (1H, d) (1H s); M5 (ES) : mle = 334.2
(8% ; M (ES—) : rﬂe 332.2 (100%, 334."7 165%, 336.1 (10% . Exanple 40
[ 00166] d .ot corrp unds f fornu | by nethods .
subst ant i 9 es 'l“ga?‘ﬂ‘c‘)'sg HOBQggl%trEJ%ﬁdééoliﬁ%Q%éﬁﬁ mgohfRe
char act eri[mFI o0 \@anSHdeH %?a@smﬁ%ﬂﬁ'f@i 109 Whhﬁ& fiifdwha el ow
and incl udes PLCH@L [&)bser ved) "and I%/R 9 W %’%éng

(31.1g,122.6 mmol) portlon wise over 5 minutes. The resultmg 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.



[00167] 1H NVMR data is summari zed in Table 5 bel ow wherein 1H NVMR data was
obt ai ned at 400 MHz in deuterated DVBO unl ess otherw se indicated, and was
found to wbaswoensi stent with structure. Conpound nunbers @®@CTrusspaaodsto t he
conpound nunbers listed in Table 1. -91 WO 03/064397 PCT/ US03/ 02096 Tabl e
5. Characterization Data for Sel ected Conpounds of Fornula |I Conpound No

M+1( obs) RtHrmnﬂ)S ﬁMdSMBazoi’e 9=carbdk Hik adid rerfbByLEbteiRg S).8 mndolfbrad dRSIFdL, M,
7.55-7.65 r‘r) 7.70-7.75(1H,d), 69 376 6.56 7.80(111,

7.90- 7. 95} yDMF €l rrd@(tmldier Rjiroge®, apd triethylaming (ls6 mig 176(mm01>md)d§t} Copper

10712 2L B0 b A bl o SR Dl

9 7- 10. o] ﬂ:xphebﬂpﬁdsphﬁ'fé (ﬁchldlﬁlie7(82lmg, Drlz&)lmoﬂ)?anﬂi-a]ﬁrtﬁérll-6 ol of tSl)ath'{]ElﬁnﬁaH
2.99 (1H, brs), 3H, (3rs), 209 (I brs) 7.2 (1Hd).
7.38 (1H, @yre aridscé aﬂt@mxalreée%tezd—atép vamlgfxt THestpactiongsixpuseiwas pllayed 8. 06

gl'ég zél ‘ 8tooc%fi %?ﬁ‘! tem%eZaﬁgg %cgncgﬁéatszd 1’9]3/53% 1%111? 2’:19 Eﬁ{)ﬁfl up%ﬂ% %g@%g é&l Zbr s)

n, 7.40- flt&Rd (Rbhghn plug FLehitd@ TRe AlGte/walwhsHdd W‘ﬁh saﬁu&@d dmmahiym8. O-
81(3H m,. 8.08(1H, s),.8.1(1H, .s), 17(1H, s), 7(1H, br s),
13. 0- 13. 2¢hlpridgsoleyonrgrd %réﬂdtovegswugn splliate thep, Coacwrfted tﬁa ick fogmg_ 7 7(8H,

g) ,6 g g ( 523?1}1(1%&_&10 y ch%or%ﬁ%%ﬁglz}sésﬂmg LG )ZpetrﬁifTEtOXg) ég? il‘& ti?tg; &ms];] %é%asé gl) :

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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Exanpl e 41 [00168] We have prepared other conpounds of forrmula | by nethods
substantially simlar to those described in Exanples 1 through 39 and by

t he generwb ospet3beti ¢ Schenes |-XV. The characteri zat i onPdatEs03/aa09¢ hese
conpounds is summari zed in Table 6 below and includes HPLC, LCIM
(observed), IR and 1H NVMR data. [00169] 1H NWR data is summari zed in Table
6 bel ow wherein 1H NVR data was obtm@ge% 400 MHz in deuterated DWVBO, .
unl ess ot herw se indicated, and was found to be consistent with structure.
Conmpound nunbers correspond to the comgound nunbers Ilisted in Table 1. -92
WO 03/ 064397 PCT/ US03/ 02096 Table 6. aracterization data for Selected
Compounds of Fornula I Conpd. Mtl Rt NVR IRL No (obs) (cm)

1.2-2.0(2H, br s), 2.8-2.9(1 H m, X 97 317 6.0 3.3(1 H m, 3.7-3.8(1
H m, 7.2-7.6(6H, 1648.3 m, 8. 0 8 1 nm, 10.0-10.3(1 H, brs),
12.8-13.1 1 H br s 1.3(1 H m, . L m, 2.1-2.2(1 H m,
2.6-2.9(1 H m, 3.7-3.9(1 H m, 7 98 296%5.2 7.5(7H, m, 7.9-8.0(1 H,
s), 8.0-8.1 (1 H 1655.1 s), 10.0-1(1 H m, 12.9-13.1(1 H br s
1.7-2.4(2H, br s), 2.8(1 H mM, 3.3(T H 996.8mM, 3.7-3.8(1 H m,

7. 3-7. 5( 3H,jollb-1- (b—&eﬂ&ﬁﬁ@th@x%lﬁeﬂy%-niﬁ'o- lQén%'l HH- ﬁl)daz&e2 ([‘% a'i‘mx%ﬁre o£9. 1
10.3 1 H, br s, 12.8-1 n, m, 2.5
100 331 5iglp]-€2-2aethonyethoxppathyd)- Srmtro7112~aﬂdae(>1@+(p Sﬁz,,l 1254’6&(211) pﬁet@(ll H, s)

g, TN 2&32%%330 g Od %(22%112@%51“%%&)15%%521“% é’é’s%‘ga“iﬁr:ié)gﬂss oyfing g %1]6571 1509

101 347 5. ]ﬁé{d{pheﬁ&lgh%{)ﬁmégeﬂo&é’meﬂ@hloﬁ@ﬁalﬁdlﬁﬁl(ﬁﬂ- b‘zﬁglex VD ﬁlchfbg&ﬁeth&ﬂé%

7.74 (3H, brs 11 (1 , 837 722 10.19 H s ,
13 05 1 H(O &5&)0 11816111@)zwmddgddradlmetme@@ne@Oml)m@theqb@t%%"ﬂl for 3( 1

11" 2 Gy ot 30, el i i 201 ¥
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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103 382 6.7 2.5(2H, m), 4.0(1 H m), 7.4-7.6(3H m, 1655 7.7-7.9(2H m,
8.0-8.2(2H, nm), 10.1 10.3(1 H, brs), 12.6-13.4(1 H, brs) 1.7-1.9(1 H m,
2.1-2. 3( IWB,03/0§4392. 4 104 364 6.4 3.6(2H, n), 4.0(1 H, ), PCTASTB06H, ),
1655 7.9-8.1(2H, m), 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 n), 3279, 3045, 1681, 2.60-3.73 (1 H m,
2.75-2.86 (1 H n), 1647, 1550, 1447, 105 429 7.52 4.08 (1 H, t), 7.37 (1
H d), 7.48 (1 H, d), 1380, 1306, 1277, 8.01 (1 H, s), 8.05-8.15 (4H, m,
10.38 1181 1141, 1125, (1 H s), 13Ecangle28 brs) 947, 898, 872, 845,
1.7-1.9(1 H, m, 2.1-2.3(1 H n), 2.6 106 363 6.2 2.7(2H, m), 3.0-3.2(1 H,
m, 4.2-4.4(1 H, 1648 m), 7.3-7.6(5H (M) 7.9-8.2(2H, m, 10.0-10.4 1 H,
br m), 12.8-13.2(1 H br s 1.80-1.95 (4H m), 2.12-2.25 (1 H m,
2.60-2.80 (2H, m), 3.57 (1 H t), 5HIN_ B0, 1599, 1558, 107 308 4.24 (2H,
s), 6.44 (1 H, n), 6.54 (1 H d), 65901589, 1504, 1201, (1 H s),
6.80-7.20 (3H, m), 7.35-7.50 1135, 847, 83¥°2 (2H m), 8.00 (1 H s), 8.13

8 _ b 72 1| L2292 35 (1]
) g i S b o o |
1590, 1509100m8) BamBleRPhEn oGt a0l (8 g 0. GBhinole) IM N, 00sed (GSOULATS,

1436, 1377 . 10. 13 1197, 1136, 949, (1 H,
s), 13.00 F(iiPl%lils)zitff*mgﬁ&QO%%me@ @ %S%tmna d43b7 BrOH/ IS 6. 6121&)96(

Cmp, N bl oy (b Gl oS53 e e e e, (1
1507, 7. 30d frafiatéd with microwavés (CEMHDist)ver)/fob 30 nliduds atldd3C. IRk rudd9 363

5.617.68 (1L H m, 8 00-8.05 (2H, m, 9.98 1276, 1201, 1134. (1 H, br s),
12.99 (1 Feachpn gyxtugewas diwed with dichiarpmetigae (H0mls) andrwashed piithgpturgied;o- 2,

6 o1 7 PR G0k TRE S s s Bl WES 0P, G ata 110 w75,

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

H
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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m, 7.57 (1 H s), 7.83 (1 H s), 819 (1 H s), 10.12 1H,s,12.29 1H, br.
3254, 2958, 2931, 2863, 1727, 1670, 1.40-2.90 (9H, m), 3.70 (1 H t),
7.00- 16480 0386897 1557, 111 352 4.43 8.10 (8H, m), 9.90- 1®@CTAISORbL0961) ,
1506, 1489, 1442, 12.90-13.00 (1 H, m 1377, 1273, 1228, 1200, 1178,
1131, 1070, 997, 946, 881, 830 (CDCI3) 1.91-2.01 (1 H75n’%1 a 22- 2535 (21
H, , 2.31 (3H, s), 2.62-2.78 (2H, I_ILQ&Z,OS% 5.68 3 t,
Hz),m7.08-7.10 (1 H 1673.4, 1507.4, m, 7.20-7.27 (3H ), 7.38-7.47 (2H,
1201.6, 1137.97 m), 8.00 (1 H s), 8df H s), 10.10 1 H, br), 12.97 (1
H br) 1.78-1.90 (1H, nm), 2.08-2-20~§ cil673, 1598, 1563, 2.60-2.74
(2H, m, 3.85 (3H, s), 4.10- 1507, 146 1;291 113 325 5.33 4.19 (1H, m,
4.95 (2H, br hunp), 6.85 1245, 1202, N¥132, (1H, t), 7.05 (%H dy, 7. ZnglH,
t), 7.36- H, 1

82)1, 754, z gizéglo(rg% ?’}ﬁ‘i‘l@l’%ﬂy(lﬁrcyﬁﬂgl?)"l’mc éc“i‘?“%}%‘?es&qli tyﬂlihlﬂ@ 2.25
(1H m, J(QQQnL%?QGSM%éﬁ@mn i?hé@nes, 17(93 fn?rlﬂal) s acﬁieﬁ@o%sgljatlé)&'df m, 1507,
1484, 1451, 114 401 6.96 4.25 (2H, br hunp), 5.09 (2H s), 6.92 1316,

1262, 1zoziusenmlpylamme7(lo<&n¢1w 3d1)m017) IO FHFHS nsl)) unﬂﬁﬂlﬁtrogdﬁat @@9 ,Afte'l‘ 130- 7. 50

(1H b oS Hhpilorinidugaliy G 1] P & Sgflions ol 63) 503 5

2H, 2 6. 85
E o rr;(m 1%%6&3 ll%él c%t%éo'lfim& %%%1(2 13;@ b3 m'i'ﬁol) B "ﬁ@F (%ﬂ%}j‘)%sgﬁidgg S}

7.42 (1H, d¥fterp0spinpies, IOdyacetpngtgle(@@ m@ 49 aml@l) msadc@dgamky to tl(lemactg)n, 9.48

(% B o5 B O g3 iR ARGty Rl B ahodedoll (157

116 361 5. s@Hltlbih a&tled Q10 IﬁL,?sz(rdte&ladp)eoug) 3l3re7rea&ﬁloﬁ3ﬂﬂxtuﬂé wad 4dittenttatbd and 283,
7.55 (1 H & brs), 8.06 (1 H, s), 1155, 1107, 912 10.18 1 H,
s), 12.60 'the %qSIdB? partitipped befween GO Ac and brine.” The aqueous phase was extracted with

EtOAc and the combined organics were dried over magnesium sulfate then concentrated

to afford a black oil. The crude product was purified by column chromatography (silica,
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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WO 03/ 064397 PCT/ US03/ 02096 Conpd. M+rl Rt 1H NVMR IR No (obs) (cm)
1.99-2.04 (1 HmM, 2,26-2.32 (1 H nm, 2.42 (3H,s), 2.67-2.70 (1 H m,

2. 76- 30380 03670697 1199, 117 377 6.99 2.80 (1 H, n), 3. 78PCI/UI0$)2096
7.31-7.40 1134, 1032, 839, (3H m, 7.62-7.71 (5H m, 8.04 (1 H,s), 789,
722 10.19 1 Hs, 12.6 1 H brs .TFA salt 1.28 (3H, t), 1.99-2.02 (1 H,
m, 2.26 2.29 (1 H m, 2.67-2.70 ( Fddmp®32 2. 77- 2981, 1670, 1510, 118
391 7.352.82 (1 H m, 2.8 (2H, q), 3.78 (1 Ht), 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, n), 7.49-7. 01,1134, 1033, (4H, m), 7.66-7.68
(2H, m, 7.73 (3H, 799,722 brs), 7. ~d), 8.45 (1 H s), 10.31 (1
Hs), 13.2 (1 Hbrs). TFA salt 1.7-1.9(® H n). 2.1-2.3(1 H, n), 2.5(3H,

m. 7 5. 7HrdBudlegbidnbio Z4s.cfofy %%Eﬂfﬁs% Oy ol [ 5 7 450
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 "éasf%sseﬁ’eﬁm @}4 hb@éo@&r{%acﬁf Sd}%‘gnb@g’jmﬁ %11‘37‘;6 MigETe 1 R,
m, 2.13-Zekaq Qt]reh'aix Hizemg@ "ﬁﬁémixtéx% vgas%ﬂo%e@?o éo"ol'fb rd%m te%né)%@itﬁll: tHent ) .

7.40- 2921, 1661 . 1471 1033,
805 1H, spdm:enﬁalbtl biThe resﬂd.ué&leﬂs d?s%o(vﬁdhamqluﬁorﬂef denﬁn matbonﬂt)‘: (IQgOIIl-‘B 04

2H, 3. 1 3.16 47 2 1. H t

7" 26. 57 b i atgt B mb) and BHFaded (15 E). Shndipdhe s ofprtd3d T gag
1059, 103?ert-6ﬂ{ylﬂhcéih)>@na76 @58({1%; |'2z9751}1mo@ \953 aﬁi@ed" T readtfbrddixkure was allowed
H brs, 12. 71H, brs. 1.81-1 m | 2.33 (L H m, 2.91 (L H

3.96 ( 1 Hio wirm fo Bon| @mﬂeraggre agQ mec’g_fmé 5 11555@ 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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124 387 7.09 7.40-7.45 (2H, m), 7.51-7.53 (1H, nm), 1495, 1471, 1033,
7.60-7.67 (2H, m, 8.21 (1 H s), 10.45 1133, 808 1H, brs). 1.3-1.7(2H,
brs), 1. wW0.080443bf nm), 2.1- 2.2(1 H m, 2.4(3H s), 2.5-PCEHFUBBB/O20pG 125
363 6.1 4.2(1 H m, 7.2(1 H mM, 7.4(2H m, 7.5 - 7.6(2H m, 8.1(1 H,
s), 10.1-10.3(1 H, br s), 12.4-12.7(1 H, brs 1.3-1.7(2H, brs), 1.8(1 H m,

2. 1- 2. 2( totdentrhted Zo 4 yeliSf 3t P&hﬁc:ﬁm’i -cofuihh cﬂr%ﬁl a@}yl(silﬁba 5%%(11&—'" m,
7.2-7.7(5H, 8 1(1°H 1646.2 ). 10 1-10 4 rs), 12412 7(1 W br

s 1.76-1poigol gawthﬁfltlezommzndl@a(p_alwellﬁwomé gﬁéﬁ@ 1602 3.88-3.92 (1
H m), 6.78 (1 H, t), 7.27 1553, 1497, 1473, 127 454 7.81 (4H, ),
7.28-7.29 (1 H n), 7.61-7.67 1317, 1030, 807, (4H m), 8.32 (1 H, s),
8.84 (1 H s), 749 10.14 1 H, brs), Bn@le34H brs). -95 WO 03/ 064397
PCT/ US03/ 02096 Conpd. M+l Rt iH NVR IR No §obs) (cm) .74-1.77 (1 H m),
2.07-2.3 (1 H n), 2.69 (2H, t), 2.94( , 3.17 (3H,m, 3.90 3256,
1660, 1555, 128 510 7.50 (1 H, t)~gét cH m 7.18 (1 H m, 7.29- 1497,
1471, 1317, 7.41 (6H, m, 7.47 (1 H Ly, 7.61-7.65 1023, 698 (2H, n), 7.97
(1 H m, 10.18 (1 H brs), 10.28 1H sl 13;2 1H brs). 1.88 - 1.97 (1 H
M, 2.12 - 2.21 (1 H ), 3247, 2925. 166577 43 (3H, s), 2.54 - 2.59 (2H,
m). 4.02 1578, 1557, 1516, 129 344 5.36Q1 H, dd), 7.37 - 7.42 (3H, rr)

7.51 (1 Hg. 3 (1 H,
1127, (9844 t%t‘%gﬂlte}gfcgirﬁééganﬂﬂo 2&3&%%1&&10%6%5&1%2&)&?1%]%{3 m%ihyrlr)@;&e?' ( Y o4

(1 H, n, 2—:(2517D1_z<hl3:>¢9pm@®$b penmm@o(caq;.d %}ert—EutﬁseS(t@H, me)hyl 8steq(1p8H5 s) 1552,
1506, 1465 07 6.99 4,17

1305, 1as3mqibins diplafedin dniefs (gL o indlr iR ipherplaghboyf

1015, br alide 1051} 4DkmabB and GlodTABAGIBENT LIS Bl PRoikdedhnd fie? 1 2. 31

(1 H m, 2.31 (3H, s), 2.43 (3H, s), 2.60 131 (2H, m, 3.75 (1 H t, J 7.2
Hz), 670. mlxt]:l@_q_llcwed to warm to room temperature over 3 hours. After 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

Hl\Ln,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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131 323 5.90 7.08-7.10 (1 H, m), 7.20-7.27 (3H, m), 1136.6 7.37 (2H s),
8.06 (1 H s), 10.08 (1 H, br), 12.53 1 H, br). 1.85 (1 H m), 2.25 (1 H,
m, 2.6-2W0 A3, 4.15(1 H, m), 4.2-4.6 (2H brs), 166BCIABF0MOS, 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), 10.25 (1 H s 1.91 -1.99 (1 H m), 2.16 - 2.23 (1 H m,
3380, 32880°(.6The reactidiBmixdtte vegs,alldwdd to wir8 fo foanentﬂelatﬁlreQﬁd 16883 1516,

1475, 133 393 6.60 (1 H, dd), 6.41 (1 H, brs), 2 (1 H d), 1440, 1399,
1322, 7. 3gvernighg7Thergactiyn mgiterg was cmcwrateﬂzﬁndehqlwﬂ_ue dilwad withgyater. 1 H,

bre) 372 APpifon b BEE 48 %%QEBOLE%PMS%%% s &jgngy Bl fy glgimagioe, 70
3.78 (1 H2M 3quedusiifydracHbriclcid &6idon. 1ﬁﬂéaqukéﬂ£phaiéﬁda§&ar&teﬁﬁvﬁh Eﬁ)Ad H

dd), 7.39 (1 H dd), 7.62 (2H 1365, 1304, 1229, . brs) 64-7.68 (2H m,
7.93 (1 Hendsthe'extpgts dried overgnagnesiypy sylfate. ﬂ0n§§ntra119ngivqthﬂ titleompaundgasy

m. 2. 43 (IR SRS e gl HEAME (R OOV S s (50 P A,

135 337 6(#¥5 M), 2.03- Z30(1]H|'in) tzs1J(2FI )M b1 (VH 1S 678@1@}11@)77%((614 ddn) 7.54. 69
(3H, br), 805 (1 H MS) 12.53 1 H, br). TFA salt

1.7-1. 9( 104, d@ 7.5 {113, @(112@@(1#; br% ES\®e=349. 2.6-2.7(2H, ), 4.2(1 H,
M), 136 387 7.0 7.4(2H, n), 7.5-7.6(2H, ), 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-MeQH) 2.19 (3H, s), 2.26 -
2.35 3237, 3053, 1660, (1 H, 1), 2 dnfdB6s), 2.54 - 2.62 (1 H, 1644,
1542, 1501, 137 340 4.84 m, 2.91- 3.03 (2H_ M, 573 (1 H t), 1434, 1373,
1317, 6.44 (1 H t), 7.39 - 7.47 (3 164 1204, 1127, 835, 1 H, d),
8.01 1 H s) 794, 764, 718 1.8-1.9&f o 2.15-2.3(1 H m), 2.55
2.7(2H, n), 3.8-3.85(1 H ), 5.25( 138 378 6.15 s), 5.55(2H, brs),
7.15(1 H,d), 1659,1535, 1201 7.25(1 B d), 7.4(1 H, d), 7.6-7.7(2H, m,
7.9(1 H, s), 10.1(1 H, brs), 12.4-12(J(1 H br s

(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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-96 WD 03/ 064397 PCT/US03/02096 Conpd. M1 1 IR No (obs) Rt H NMR (cm 1)
1.8-1.95(1 H, m, 2.1-2.3(1 H m, 2.4 2.5(3H, s), 2.6-2.7(2H, m, 4 1(1 H,
m, 3237, W085H¢43¢611, 139 349 6.19 6.85(1 H, m), 6.95(1 BCTHSP3/T2086 7. 4( 2H,
1183 m), 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 m, 2.4- 2.5(3H s), 2.5-2.7(2H m,
4.0-4.1(1 H, 140 420 6.16 n), 7.3-7.Bfhpleny, 7.45-7.5(1 H, n), 3200, 1661,
1558, 7.6-7.75(2H, m, 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) (CDCI3)
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' 301389 m), 146746717(2?1 &3 MzH-(,ESb) it)e = 3 80(1
Hom. 7. ?259.]1 (100%3, 2791 (%‘5%%4278210(10%9)31\H/IS”2E7S )8 OII]i/|_e| 275.1 (50%), 3771 (30%),

279.1 (5%).

Example 38

o cl
\OJj/CCCI
HN
oa“o’I\

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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3.04(1 H dd, J=6.2, 12.7Hz), 3.31 (1 H ), 3.91 (1 H n), 6.12(2H, .br s),
7.35- 1672, 1600, 1562, 146 427 8.05 7.48(2H, ), 7.51(3H, n), 7.66(4H, ),
1202, 11380 804B02H, d, J=12.7), 10.31 (1 H, s). 13.12(| KCTHIse3/02086 85- 2. 10
(1 H m, 2.20-2.30 (1 H, n), 3255 2022, 1704, 2.47 (3H, s), 2.55-2.80
(2H ), 3.77 1677, 1651, 1553, 147 377 6.81 (1 H, t), 7.16 (1 H s), 7.38
(1 H, dd) (9H,503.23518, (14443, 3 413252 (TH7§1{(345|1 (31=I ,s)73@@(1(11 th16.9) (1H )99 (1 H,
s), 1195, 1135 1085, = 10. 10 (1 H 309 ) 1033, 942, 866, 841
D 0522, 05708 (H. 1. 7,52 6100.2) F50Q LTS BTG, B as4t s 710, MS G652 896 £2H

m. 3.79 472, 148 473 7.91 (1 H ), 7.39 (1
H dd) Qi%yfl‘%as%)céﬁéfm}43@;655017%02, M, 8.09 (1 H s), 8.13 (1 H ),

10. 26 1135, 1058, 1033, 1 H s), 12.93 1 H, s) 945, 874, 835. 2.15 - 2.24

(1 H nm, 2.35 - 2.44 (1 H m), 3268, 3099, 2950, 2.78 - 2.86 (2H, m),
4.12 (1 H, t), 7.39 1670, 1563 150@@%8 6.34 (1 H dd), 7.49 (1 H,

d), 7.72 (3H, brs), 1404, 1327, 1178, 7.8641 H s), 8.02 (1 H, d), 8.09
(1 H s), 1143, 943, 881, 10.27 1 H 3.03 1 H brs)TFA salt 840, 799,
71 -97 WD 03/ 064397 PCT/ US03/ 02096 HGCowHaZ T#1 Rt i H NMR IRl No (obs) (cm)
1.85(1 H n), 2.18 (1 H n), 2.52-2.7¢" 150 440 7.74 (2H, m), 3.88(1 H, m,
7.40(2H, ), 1667, 1600, 1558, 7.43(RHAM, 7.64(4H n), 8.09(2H s,),

1492 10.31 1H, brs, 13.101 H, brs. -1.89 (1 H m), 2.24-2.30 (1 H m,

2408 2 P2 Byl o 3:Fe38 e an b iore ad iyt ey 1, %L

S), 7.85 BhtdiycabonfaMtholb@94Michl@éDHhényl his@ alrhém 1133; 81711-1
1.50-1.55 iﬁcnfnﬁlgolggg(clH%ny;??ll d T tez %74279

(1 H, rr) 0948 mal) gwafe(raby}drofﬁsan—\satsswoml ot ea¢h) V?Laﬁfif?ldﬂd hlimm hsdrOde}?a@ 1820

6 90- 7 15BHRS HED- Ty feastoh myifufe il St o Soorhppannd s ol TE o o,

(1 H s) Wa9 ré3bovied, ib vacubZanli3hd ptbwas adjusted to pH 4 with 2M hydrochlorlc 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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1.91(1 H m, 2.21 (1 H n), 2.41 (3H, s), 2.53-2.70 (2H, br m), 3.88(1 H,
n), 6.59-7.10 (1 H, brs), 7.38(2H, n), 1666, 1597, 1561, 153 378 6.59
7.43(1 HW0)3/074362(2H, m), 7.99(1 H, s), 1506, 1469 8. 09( PCHUSS}02090. 31 (1
H brs), 12.98(1 H, brs. 1.94-2.00 (1 Hn), 2,28-2.32 (1 Hm, 2.76-2.95
(2H, m, 3.58 (1 H t), 3.85 (2H, d), 7.20-7.40 (4H, m), 7.38 (1 H, d),
1666, 1198Ta131@%5 Cha%a%fer&%ﬁoéD%& fBr §éle&téd doﬁ)pouﬂds%”ﬂfo%iﬂulatlr s), 8.02 (1 Hs),
830, 799, H.s) brs) 1 1-1.4(2H,
m, 1.6-1. 8(1@0@@@11{% J-551vBaJ£obs)8 2. JRtsme) nE, 2.4-5HNMR m. 3|7-3.8(1
H n), 7.3-7.7(5H, ), 7.9-8.2(2H, n), 10. 1- 10| 29-130, m)4.8AR.68s)13. (| H,
br s) 1.80-41.95 (2H, n), [2.50-2.65 (2H, m), 2.EB4RLBOH, 2H7.56§.652. 85- 2. 98
(2H, ), 1649, 1597, 1503, 156 321 5/17 7.22- 7| @8 p17-H-7-11H %, 35- 7| 50 (5H,
m, 1446, 1239, 94% 7.954{8.0232H, n), 9925 (1| HBO} s)s}90- $@FOm, H br s
3.17 (1H, m)|, 3.43-3.61 (1H m), 4.08(1H 157 319508§ ig%) (1H,5), %9/6-7 4lL(4H, br
m, 7.89(3H| br s), 1672, (1511, 1201, | 8. 12(1H 7 (3Pt ()‘Hbé 56( 1H,
s), 1135 10.58ttH—sr—31+160(H—br—s}—3277 3 = 95 (1H,
m, 2.10-2.25 (1H, nm), 2.5%7- 2884, 1647, 1553, 53 Ei&é gﬁi@ 10
( nm, 3.83 (1H, 1509, 1474, 1436, 158 468 7.89, g 6.48
(1H, t), 7.10-7.237943H 1399, 1386, 1311, 58, 7@993( (1H, 55)7103 17 (3H,
n, 7.58- 1236, 1203, 1183, 7.67 (2H| m), 8.06 (O]idHSﬁs,),li@d@?(lHJHﬂ, s),
1134, 1073, {1030, 11.29 (1H, s 991, 958, 873, B33FAsa11l. 1.15-1.30|(6H,
m, 1.55-1.65 (1H, mn), 1.65- 3288, 2928, 2853, 2L999@H(®mmsﬂ bsP5- 2. 05
(2H, n), 2.10-2.20 1662, 1557, 1470, |159 460 8|. 3188 (BHLK), 5 %Hzar%% 50 ( 1H,
m, 3.42-3.47 (1H 1449, 1317, 1201, M, 83 ( @Hdw%g 753 H d)
7.10-7.20 1182, 1142, 1031, (24 m, |7. 396%1H @H ), %6 H?> m,
840, 805 8. 03 (1H, s), 9/98 (1H, s). |11.20 (1Ho 5)(1% :lm‘%‘?g(‘ﬁbrs
2.1-2.25(1H| m, 2.5- 2.65(2H m, 3.45-3.9(1H, | [Yog f )TFAsalt
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),
& 360 6.28 8.1721H, si, 9.6S9.8(2};, brs),
10.7-10.8(1H, br s), 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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160 516 7.78 7.45(2H, m,

7.45-7. 75(5H,

m, 7.95- 1662,

1546, 741 8.

0(1H,

s), 8.0-8.05(1H, m), 8.10(1H, s), 10.3(1H. br s), 10.8-10.95(1H brs),
12.7- 12.80DB1o643p7 s - 98 WD 03/ 064397 PCT/ US03/ 02096 Conp@CTNSR3/64096 H NIVR
IR No (obs) (cm) 21.78(1H, m, 2.11 (1H, m, 2.48 (1H, m, 2.93(1H, br
m, 3,88 (1H, m, 5.07(2H s), 161 561 8.90 6.44(1H, m, 7.11 (2H, br m,
7.27(3H, Q‘ﬁblé%()@hél’é&%nzat[fh data P 66lcted CoMpoukd $6F Kattdula) , 8. 30( 1H,
1533, 1474 s), 8 82(1H_s) 10 09(1H_s) 11 04 (1H br s) 1 _78(1H_n),
2.12 (1H, m | Consmsl.(|2M+h) §§ do (1H my g%(m m, |7. 20 IIQH br| m |
162 490 8.57|7.80(1H, (ehs) V. (JAH, m, I-El , 1598, 1(51411) 1480 7.59
(1H ), 7.6f(IH m], 7.87(1IH )12-:80(84(3&531]2832)91P9ml}3(21H s), 10.13(4H br
s), 12.04 ([H, ¢br g) 317851 1695( 1*'-‘]«'[5(1 323 6(6 2. 5t64237(2H, M,
3.87-3.95(1H m), 5.[7-6.2 (2H 16} 119r°1§ 1H7br 0-7. 35(4H, ),
7.4-7.45(1H, (1666, 154871493 13{1I—me18:“9{'1iﬂl’m ‘_b_q_zt'é“'ﬁ:'_)( tH—s)—9-05( 1H,
s), 10.3(1H, | br s), |12. 7-1P. 8( 1H,mPs6.59@H 0032780114 H)',l,72r-’r), 2.24-2.33 |( 1H,
m, 2.64- 22p0.93 14702%, |2589 (n&qu)mzom@ /O (IH, |m), ®580 (1H,
1606.7, 154117, 164 479 7|82 t,| 190801y, m729932(Hbr(IH m), 7.65-7. 73
1201.2, 1183}-8— {6H—m)—B-33 (I H d-22-1135 5 (1H,
br), 12.32 (LH, br) [1.78-1]90 (1?,1;72 ﬁﬁ:z?gﬁs@ﬁﬁf,m, 2.53- 2229 |9,
1668.8, 260 (M ). 3.80 6 Hykan y bofnteasib a0r.11402. 41646850 8. 165
479 8.03 7.45 (5H. m ., 7.68-7.68 1(03HH, bﬁsl 1278-84H(TH, 8@) 1476 3,1201.5, |(1H,
m, 8.18 (1H m, 8.39 (1H m, 9173‘68!&13424) S, m 19 (1H, br),| 12.14
(1H, br). 1|83t 92 (4H, M) 5921 %2 6 ﬁkfg q7 (2t46.m), 3.86
(1H, t, J 7.p Hz), 7.29- 2p20.9, nl 1%,2(1 %?34 .41 (5H, m,
7.60-7.67 (4H m, 3Z (IH 1548 94,203;%&&11):322852.32 e (IHs), 10.1I7 (1H,
bry, 12.03 (LH, br) | 1.93 }{ 2.03 Z76H,85MH, mR 424 (1H127.30 ( 1[H291)671, 1509,
3247 . 3063. 1685 101 347 5.84 (1H,1), 7.36-7.53 (3H,m), 7.55 (1H,1), 1458, 1200, 1136,
' ' ' 7.74 (3H, brs), 8.02 (1Hs), 8.11 (1H,s), | 837,799, 722
10.19 (1H,s), 13.05 (1H, brs)
1.6-2.2(2H, br m), 1.8-2.0(1H, m), 2.2-
2.3(1H, m), 2.6(2H, m), 4.0-4.1(1H, m),
102 345 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 | 798.1(2H, m),(10.1-1)0.3(1H, brs), 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, s), 8.13 (1H, s), 801.
10.01 (1H, s), 12.98 (1H, br s)
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, 5), 13.00 (1H, br s) TFA salt 879, 841.
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2.63 - 2.79 (2H, n), 3.77 (H t), 3.85 (3H, 1537, 1470, 1434, 167 512 7.40
s), 7.19 (1H, dd), 7.37 (1H, dd), 7.43 - 7.48 1317, 1291, 1189, (2H m,
7.54 (1HWOWMB064B963 - 7.70 (7H, n), 1143,1040, 846, 7.94PCTHIS0#)209d0. 22
(1H, s), 10.77 (1H, s), 799, 718 12.79 (1H, s) TFA salt 1.93 - 2.02 (1H,
m, 2.20 - 2.30 (1H, n), 3196, 3058, 1670, 2.61 - 2.79 (2H, n), 3.77 (1H,
t), 3.85 (3H 1588+1 1542, 168 512 7,30 s), 7.07 - |7.10 o@H,_m)|, 7.37
(1H, dd), 7.43 @11, 1440 18%, |(1H, d), HHMR1h, dd) 7.6%em™) 70 (5H m,
1260, 1204, 187792~ CiIH—d); &g’éq%‘lr_\, 2.80-260 @, o S p 672LL40,
830, 10-61 (10 5| 12 75 (1H |tk o poumm | Pluagd ez 0, )
- 2.31 (1H, n),l(%zzz, 3 88,4% 7q 7302461m 2,806 (18H4), 785, 3145 (b 15t,| 7. 24 -
7.27 1562, 14f5, “1419, P69 68 ({H ). 8 80572esn)(%$4 ddpre 720431§4lH, d),
7.56 1332, 1286, 1194, (1H,|dd), 1“*611“)?2??)‘{*5943 . 8. 80 g}}ﬂg%
1132, 1030, 80, —7-95—(l-h,d)-—10.-23 (1H e\ mﬁ? HH, 80494 " 712 12.81
(1H, s) TFA salt 1.87-2.00| (1H, @952%% g‘)i ﬂ 3.60- 3257, 3226,
1658,  2.77 (2Hi10m | 33789 [ 1db1 t)q g 530- 79722 5993, 170 532
8.10 7.35-7.89 (1H, |m), 7.B2-7.4% (ﬂﬁ<1m)s)7§§(514~s 329414, 12%%1,-4:115'61 7.70
(6H, n), 8.00-8_16 (I5H_m| 8.72 si.1812 4433 ,122034.b0958, |s), 10.24 (1H, s),
10.94 (1H, s), 12.80 (1H, B67, §30. s) 1 93-2.02 (1H, m)3’25 3§ 3131 (1H,
m, 2.62- 3265, 1655, 1605, 2.80 (2H, m), 3.77 (1H t), os 872 2 q),
1541, 1503, {1473, 171 526 .31 6. 15’9 WH .9 37@7(168) d)igoe 18- 14add (2H,
1439, 1400, 1358 3% s51-44%7( 1«;2 %‘15(% {5 s) 1677212733228, 1294,
1259, (1H, 5), 10.60 (1H,|s), 12 h8971133, 1037, 93q0117371531812. -99
WO 03/ 064397| PCT/ USQ3/ 02096 COnpd |v++1 Rt 1H NVR | R No 8§6’%§§
1.94-2.04 (1H—m— 218232 (1H,; Cﬁ(Zl 731 §@1(‘I IrM Az?réazll,l, pn 283 (lH, n,
3.78 (1H, 17B6, 1673, 1637, t),|( ‘% S e2.0sdat 47 (2H, m), 7. 50-
1544, 1374, 1B65,,, 172 558 8.51% 7 (FBH,Na)-Iz ), T0sG2011H 1 (|58r3.41y5074. 79 ( 2H,
1228, 1216, 1205 d), 7. 87 {DH,| re))7.207. 1O, I OB 47 BH1 7| (1206 4791137,
10.23 (1H, s), 10.83 (1H ), 12."399;1%1 2 iteAN 81T 1.178-1.80 (1H| m,
2.10-2.14 (1p~m—2789 78160 GIfL, rn),208 2-20 (14, m), | 1673, 1598, 1563,
2.60-2.74 (2H, m), 3.85 (3H, s), 4.10- 1507, 1464, 1291,
13 305 s33 | 419 (1H m), 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,
114 401 6.96 4.25 (2H, br hump), 5.09 (2H, s), 6.92 1316, 1262, 1202,
. (1H, d), 7.01 (1H, d), 7.08 (1H, s), 1026, 946, 879,
7.20-7.50 (8H, m), 7.98 (1H, 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
115 311 4.47 17.10(1H, t), 7.24 (2H, brs), 7.42 1137949 874,
(1H,d), 7.48 (1H, d), 7.99 (1H, s), 8.10 839 %OO ,’723 ’
(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,
116 361 5.90 | (1H,1), 7.27 (1H,t), 7.33-7.46 (3H, m), | 1474, 1364, 1283,
7.55 (1H, 1), 7.72 (3H, brs), 8.06 (1H, s), | 1155, 1107, 912
10.18 (1H, ), 12.60 (1H, brs). TFA salt
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(1H, n), 3.77 (0.5H, t), 3.93 (0.5H, t), 7.05 (1H n), 7.31-7.41 (5H ),
7.48 (1H, n), 3257, 1672, 1593, 173 531 8.38 7.60-7.65 (1H, m), 7.66 (1H,
s), 7.78 WOM30aB2D, 1477, 1312, s), 8.14 (1H, n), 9.40 ( PHI/USNZD2090. 67
(1H, 774 brs), 10.2 (0.5H, brs), 10,25 (0.5H, brs), 12.6 (1H, brs)

1. 94-(2.02 (1H, n), 2.20-2.30 (1H nj, 2.61- 2232.8, 1667.8, 174 507 7.22
2.79 (2H, M @l (IN+1,]J.7. g Fz), 7.36- 1546.7, 1201.5, 1R67 (gH, m,
7.97-8.22 (5H, m,n@mﬁa%l(lH,RmM 8 br)?iHllfM)% (1H br)|, 12(c§,6t(1H br).
1.91-1. 99 (1H—m-—8—20-2 B0 {thr@mbos 2o Zetaaltn T L, J 7.6
Hz), 7.36- 2p32.0, 1667.9,| 175 |30 oh 467280 1@6,1;)1, e _39&-8674911Q94H m,
8.32 (1H, 1547.67 120230, | 399 m,mw(rﬁ)wmm); 711:708 ( 1H,118%)Q32.829.84 1134. 5
(1H, br). 1.F75-1.78|(1H, m, 2.(943Hm1B62-1H (5hjn). 89486.s3. §98¢.782 n), 3.92

(1H, t), 7.0D—(1H—t}, 3263 15:d019(-;1h|r$ 12{526H b)iﬁvTngfo 7297 41 (4H m,
7.47-7.52 (30, m, § 17 1457, 13170 Gnig' 2020t I 228 o 1H, brs), 9. 57
(1H, brs), 1p.22 694 (1H, brs Je%zﬁiﬁiblss BHS 13(15131.9% 0,
2.10-2.25 (1H, MP, 2.59% 2| 653 2H,33m4 1(3%!513!)746-151 ) ,n),79§°( 177 500
7.38 (1H M| 7.35-7.7 (6H m, |[BGLH vaioigih, @r12166613 1541, 1458 s)|,
7.95-8.15 (3H—n)}—240-2 (1H br),'f’fs)ﬁf':"ﬁaf1 hr\ ﬁrm HH, —3-76-1. 90
(1H, m, 2.0b-2.18 (1H, ™ 2.4c2§%§§ *;52%,77 g

3.72-3.92 (1H, % 1. 10 (2H, m), 76k 756 19 é 679 128 (1H,
d), 7.35-7.4p (48 1647 154%, 4&8mmme8m5m H, 7. 2;736 m,
7.86 (1H, d)| 7.92 1474, 1439, 1372%789@&# %5(1 31(1H, s) 10. 78 (lH,
s), 12.76 12p6—1279 1232 (1..,17),)89( HdH b3 S"" 32 d54-"892-879. 1.78
(1H, m, 2.06 (1H, m, 3.90 (1H, ,ez’ﬁ *ﬁﬁ 32 BCHZ) 7.42 (14H, d,
1587, 1551, [L4780 1793%00| 7647 |I=R 37;443@ .@QH,smsz, 16®43H m,| 7.83
1324, 1270 (LH, m, |7.90 (BH, m m).’L@Zﬂ)SXlQ—I 10(1H5prm), 10.|70- 10. 8 (1H,| s),
12.56-12.94 (1H br |s). 3183 16 A1214 ﬁ(1H brsi7g 1 03 /1 ), 2-10-2.-22 (1H,

=

M. 2.38- 1581, 1499, 1470, 18 31 gbié 75’@) 2761989874 IH, ) .
7.37-7.70 14B4. 121384, 39330 T¥H, YN 37(1 1451 920801089 1203
1185, 1134, brs).

177180(1H m), 2.13-2.15 (11, m),
2.90-2.92 (1H, m), 3.96 (1H, 1), 7.40- | 2921, 1661, 1498,
7.52 (4H, m), 7.60-7.66 (2H, m), 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,

122 441 7.49

123 476 | 822 | 2'7 57 (4H, m), 7.38-7.41 (3H, m), 7.63 | 1507, 1059, 1032
(1H, d), 7.65 (1H, 5), 8.07 (1H, 5), 10.22
(1H, brs), 12.7 (1H, brs).
1.81-1.90 (1H, m), 2.16-2.33 (1H, m),
2.91 (1H, m), 3.96 (1H, 1), 4.50 (1H, s), | 3278, 1660, 1559,
124 | 387 | 7.09 |7.40-7.45 2H, m), 7.51-7.53 (1H, m), | 1495, 1471, 1033,
7.60-7.67 (2H, m), 8.21 (1H, s), 10.45 | 1133, 808
(1H, brs).

1.3-1.7(2H, br s), 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), 4.2(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
s)

1.76-1.99 (1H, m), 2.14-2.16 (1H, m),
3.88-3.92 (1H, m), 6.78 (1H, 1), 7.27
127 454 7.81 | (4H, m), 7.28-7.29 (1H, m), 7.61-7.67
(4H, m), 8.32 (1H, s), 8.84 (1H, s),
10.14 (1H, brs), 11.93 (1H, brs).

3290, 1658, 1602,
1553, 1497, 1473,
1317, 1030, 807,
749
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(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,  ( 1Wp 0ape4397 38-2. 60 (2H, m), 3.72-3.92 (1H, 1502, 149CTABLTR096 181 526
7.85 ), 4.12 (2H, q), 7.16 (1H d), 7.35-7.68 1438, 1390, 1329, (8H, n),
7.92-7.96 (1H, nj, 10.19-10.28 1301, 1281, 1235, (1H n), 10.71 (1H s),
12.75 (1H, s} CoMpd. P0491 P11l [823. - 100 WD 03/ 06439/ PCIIRIS03/ 02096
Conpd. d. obk) R i H %)(mlit 1. 75- 1. 90 (HL MRy, 2.05-2. 20 i) m .| 2. 38-
2.65 (2H, m —ST65=3 55 (it W 7S /. 5-8. 02
(1H ™, 8.05-8. 1 (2H 1655, 1553on ifds: oith, 31ﬂ(3+2m3-é987 8 (1H,
br s), 12.8 (1H,,.s) 1-%56'1 90 (glmHman(n%nzmoH(nﬁHzgm,14 $ 5 (2H,
M, 3.9-3 95 (1H° m| 7735|785 [188 @60).8.444 mh ohy n
8.00-8.1 (2H 1643, |1536, {307 ’25 1@@!? 2)1 40, bSS)(lH br OF 10 9 (1H,
br s), 12.8 (HH—s) 178 ast .ok fiik mjih12 %'z?ﬁu"‘” 37, 2505 He6e ], br
m, 7.39 (2H br m,| 7.50(LH, 1664 or6ndes ketar nads S50 4rbioie) | 7. 60
(2H, m), 7.92(1H9 m)| 3473|7598 (|1, 78708422(BH mﬁ7511®H,85144¢313_(16(mEﬁ br s),
12.79 (1H, br s). 1.[70(1H,|m, 2. D57 51|1Ht 08%@&@@41%3)112@9%%% m,
3.85(1H, br 727744 641 | g 52(=1m 185 4067 “'u4 50*"1)’
7.51(1H. m,|7.60 (2H, m,|1470 r%gj f?@iﬁﬂf‘} ﬁéﬁ% m |
10. 61(1H, br|s)13012.|704471H| &9 S)417J(ﬂ7861ﬂ9 5) 24& H, 1303, 1313, 1304 (2H, br
M, 3.88(1H n), 7.132(2H,|m, 7. BR((1HJ), a))sanBs ).3601 8HO4 W1a&gnaa,1om§
7.50(2H, m,l7.60 (2H n) 11644 [Pbr9n2s3(igdys) 7 g5(1H 861 ,
8.05(1H, m,|8,21(1H, n), 10.20( EﬁC' 188%&5)#? ), 2.21-2.31 11. 09(1H,| br s),
12.37-12.92 (1H_br §s). 1 19%5,%,2;5)% L BYeoH (6;1751,7 817,332 (2H,
br m, 2.70(2H ), 3. 8A(1H," 207235;(4 n)113&6 32(1H, M),
7.50(2H, n), |1653 , [1542, 1472 737<2Hs 806 (1H, 5), 10.08 (1
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, :
s)
1.91-1.99 (1H, m), 2.16 - 2.23 (1H, m), | 3380, 3288, 1675,
2.43 (3H, s), 2.84 - 2.87 (1H, m), 4.09 1568, 1516, 1475,
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 | 2-82(3H,d),3.78 (1H,1),7.17 (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.
(CDCla) 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 3718 | 615 | Zh5(1H.q), 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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7.60 (2H, m, 7.90(1H, s), 7.95(1H,nm, 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 WPld3/064897 2. 60(2H, q), 188 524 8.55 3.88(1H, 1), PCIASEH2009 ,
7.41(1H, m), 1654, 1541, 1491 7.59(2H, n), 7.93(3H, br n), 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 COmpd, PMIE | M, 7 41(1H 189 560 8.00 7. 58(2H,
7.77(2H, M, | 7. & IH, (338) 1636, [1541, 147’HNMBO(2H m .| 10. G541, 0d(1H, br
S), 12.50 12756 \_ﬁ—lL Ot 4= 8L\1J.8—|1 5.’ 2J[.§31.Hrh] Y .SS(LH II;,
3.89(1H, m,|7.16(1H, m, 7.29(1 @SC §§ k741341{34;‘40 Hm, 7. 65(2H
m, 7.77(2H | m 139654, 1841| 4B07 6831916:@)16-195113;11 Y0714 H, Ij%g 1655, 1511,
11.55-12. 27(LH, br ). 1.85(1H, @)8(28953”(&)41011)02124 &5 2 ., 3.89(1H,
n, 7.06(1H m-—7-18(1H m 191 ﬂ276HAmSh Qn 7 /|ner | ni1 7 61(2H m,
7.78( 1H, 1653, 1558,| 1507 | m), 7}3%?%} ni*ij(gﬂ 11,02 11. 41(1H br
s). 1.82(1H, 212 ng TT% 3 2Hfﬁ),,745 5( %H )320(31&9(1%!3!3 m,
7.20(1H, ), Th¥ad 789 lf(eHebrs( m), 7.958.001H,5),my.1- 7.7%80( 2H, n), |1655,
1600, 1471 . 93(1H, s) 10. 20 (|119150H, bsy 10m151<(1l1mrs)s) (12.10-13.1q(1H br
s). - 101 \AD-03/064397 PCT/US Q1ﬁr5'i£@1fﬂ“ Y J\JIVR—I—RI—NG (obs)
(cm ) (D4-Meor) 2.J09 - 2[14 (14 éﬁﬁmzm% %‘?(ﬁgﬁj ), 2,85 - 2 90
(1H M, 2.95 - 12 01 3242, | 3083 | Afrknr (9 Ay 4B8s6(AG ( LH Qﬁg;&“@’ PP (1H, 1),
7.38 - 7.40 (1H, m),| 1557, | 1511, &m&ﬁanﬁmsmzw ts3), 7.55'27% 57 (IH ),
7.60 - 1184, |1132 846 7|65 (1|—107rﬁ385(9zHrlv1$ ﬂ2ﬁ128{1H bRS ? (1|—| s) 74, 722
8.83 (2H, s)TFA salt| (D4- MeOH) 2. gc'a tf lﬁz _2.36 3191], 1660,
1542, 194 483 6.54 |(1H, m, 2. 7 ,2551 t), 1465, 13086,
1117, 7.38 | 714 (brbesm) | 7365 4 HJB?QH nﬁssw(ze }fggg;fg;g
1H t,J 7.4 Hz), 706737(6H m
803(1H s), 10.07 (1H, s), 1253(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,brm), 3.80(1H, m), 735(1H, m), | 19751585, 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 | 805 |7.48(2H,m), 7.51(3H, m), 7.66(4H, m), | 1902 1800 1562
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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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 - 2.82 (2H, n), 3.78 (1H, t), 3268, 1670,
1542, 1980488643927 7.39 - 7.54 (4H, m), 7.65 - 7.68 (2H, Pujushaié®9s 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), 2.50- 2232.0, 1669.1, 2.70 (2H, m,
3.85 (1H, m [ Congptl. (I8, | J1602. 3, 1573, 0 196 508 7.194 11 Hz),| 5. 55
(1H d 3 17.7 Hedy 6. - 8gR1535. 7, 1443HSNM11H m, 7.37- 7(cﬁ,'31)(7H n,
7.97 (2H, s) 124462 —126373; 01845H g}lH 1.25%(27!0J_r| by 10 (1H,
br), 1154 12178 (1] bp) 190 7.0 “5'1;@3 S 30 (| 1k, moo, 2560 2. 82
(2H, m, 3.79 (PH |t ¥97.83 ) | muses, rﬁﬁﬁm&mlﬁdbgzﬁ,,s) 19@9511 6. 75 |( 2H,
s), 7.00-7.45 (4H my, 7. 58-7 80Q 1@6&(1H1m@m&10(1mbm)q q\ 8 00-8 qn (6H,
m, 10.27 (1H br), [10.80 [1H, b E% aé te o3 04 (1H,
)3
m, 2.20-2.3L (1 M, 43 60-g 2 & ,85 813 lﬁas 13 &k, 415
- 8 S
(2H, s), 7.36-7.52 (]3H, m| 7. -(ZH 6hE (64, <1547 - &509119@2511 6. 45
s), 7.74 (3H_br), 7.98 (1H, s), (84(91398668 EH20%781H, 8134.16  (6H, m . |8. 11
(2H, d, J 7.6 Hz), 9.29 (3H br)], 151’0525”"(UJH19%F?9(“310“82 (1H, br), 12.82
(1H, br). TFA salt 1.95 (1H m), 72(j ,33 ( 1H| s), 2.73(1H m,
3.73 (1H, m| 7,87 ([2Hp0, Jf%.ﬁ 510 5o ad b SHAYS R 1BIE(1H 1507,
1573, 1533, |199 574 8.55 ), 7. n:)(4H m)s&oisag ( 4H, T80 4§65-613q0, 1142
7.55-7.76 (5H, br m|, 7.91| (1H, $),,758(1®l53 (2H(1Hl5), 928(1BHZ) , 10.20 (1H, s),
10.70 (1H, §),-12 .73 (1H |s) 1575936ﬂ1|kl brm2139(1Hmr)(1H ) 385 (1H! ),
7.31 (1H d, |J=9.0HzZ), 7.3 (1H£?c§§ '33;% 43@*%) 7.49 (111, m,
7.58 (2H m| 7,79 1587, 1555, 1F710 (2H e, 187356( IH M,
8.36 1128 (1H &% 1o.i7§(1H %") 71@(1&%)1716 i H oot 5)| 1508 168- 12. 9’ (1H
br s). 1.80 (1H, m,| 2.11 )8, 0921 H58, 102H(1FIngy §), 123988111(1H m, 5.115.97
(2H, br s), 30201 518 7 72 (AHrs)y Tﬁﬁ 3HzZ) 71QQ 1H_d J=9. 0OHz) 1598,
1552, 1472, |7.50 (1H, m),]|7.57 (233312 EZH Zﬁsggfgﬁg 1330, 1125
(2H, d), 720740 (4H, m), 7.38 (1H d) 1666,1198, 1135,
154 3411 580 | 5g (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 | 1), 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 g1o | (LH.m),2.53-2.60 (1H, m),3.42-3.47 (1H, | | 0" 570 (o 0"
: 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 865 ’
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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7.91 (1H, s), 10.20 (1H, s), 10.72-10.10 (1H, br s), 12.81 (1H, s). 1.78
(1H, m, 2.10 (1H, n), 3.85 (1H, m), 7.35 (1H, d, J=8.3Hz), 7.41 (1H d,
1557, 1473w0D3264397 202 616 8.93 J=9. OHz) 7.50 (1H, n), 7.5@CEAIN3/0096 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/ 02096 Conpd. Ml 1 IR No (obs) Rt HNMR (cm1) 1.85
(1H, m, 2. 070612%(1 MMA 49-2. 71 (2 brom. 381 (1H 1, 6.180-7.89 (2H
br s), 7.35 |(1Hy,d J(zoq,s)gHz)Rt 143 (111, H NyHY | 1470, |155%ep 1203 $68 8. 37
J=9. OHz), 7.54 \1" o0 (2t ’17§!Hm)’2?1‘tlﬁ'fh§§48 Had (I s), 8. 0Z|(1H,
m, 8.21(1H| m, 8. 29(1H,| s), 1 bl3.88 )H n;bo;(%(aﬁ 1.41 (1H  br ),
12.82 (1H, s % (1§3| n),é;é 08.44(Irkim), M) 1, (218 bBO, {2LEHL brr) || 1607.188, ( 1H, |d,
3=8.3Hz), 7.142 TiH |d, 504 568 &mg4ysbapy}60REED), 804H, 115334760 (3H| ),
7.70 1586, 1552, 1474, (1H, s), 7) @@(lﬁi—ﬁ)’ 1%‘}9 THep), h4h o4 TH" M, 1260, 1162
8.10( 111, m—1623(IH—s)—10: -9"7§(1‘H Hl)l.zllzl(m SO0H 215 (1H -
%.ZO-H% 04 (4 H m, |2 20-2 31 (1 3jshaRim, 631(‘&@’;%788(2(18%) M, 3.77 (1H| t J
. , 4.35 9.1, 1550, 2050806 73@3{@1H4631){ m>7 \;q .24 L&H M
.5 i 5 1 1 '
7.96 (1H, s)| 1522 0, % 02l £ g7g8a TR TG, 39,7551 16 (1H. s). 10.23
1133.3 (1H, pr), 10|88 (1H br), 8;%4 ). gﬁ‘ Sb}(’)”“HfEA sctlt (D4 MeCH) 2.02 -
2.07 (1H, m 23832403247 15950s 14{%3215_2%“@ r%%_/ 08 (tH—m 2. 72 -
2.87 (2H, m| 2.87 (3H, s)| 1598, 7633149410, m>35 d2eaH| t), 6.67 (2H d),
7.39 - 7.53 |(4H631322,49027[1,8.58184y5), 709-7-35AHED, T4HS1E)m. 7.|8F60(148,14¢)) | 8. 01
(1H, s) 1132, 825, 753 (|:4- NEOH)”ﬂj%@{ %50%1 9. 9505 2. 10 (1H, 3263,
2966, 1665, 237 —2-43—(Lh o 95 o 1603 4527, 4475,
207 525 7.45 m . 3.23 (2H| q), 3. 2(12115‘27&82( SN IR dp dpz0a3gms, 1265,
1184, 7.38 | Tich4 4H;79rr), 703264 (1 bl12)S7)32-7.41 86 e, 2065713132 1 55 1194 769
d), 8.02 (1H, s) 1.72 - 1.80 ( 1Hi(6Hy),8.35.(IDs)-9.58 (1HEL (101, M)y 35, 1639,
1521, 3.90 [(1H t) | 7 38 I(1H NG @82(8b) 4y 1485 247 1322
T LT ﬁm1%MﬂJﬂmﬂuHmzﬁ-én”m%8’
2.61 (2H, m), 3.89 (1H, t, J 7.7 Hz), 7.20- 1602.4. 1559.8
165 479 8.03 7.45 (5H, m), 7.63-7.68 (2H, m), 7.84-7.86 1476.3, 1201'5’
(1H, m), 8.18 (1H, m), 8.39 (1H, m), 9.36 1134'4’ -
(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’
s), 9.05 (1H, s), 10.17 (1H, br), 12.03 (1H, e )
br)
1.93-2.03 (1H, m), 2.21 - 2.30 (1H, m),
2.63 - 2.79 (2H, m), 3.77 (H, ), 3.85 (3H, ?ggz iggg’ }Zgi’
167 512 7.40 s), 7.19 (1H, dd), 7.37 (1H, dd), 7.43 -7.48 1317’ 1291’ 1189,
: (2H, m), 7.54 (1H, dd), 7.63 - 7.70 (7TH, m), 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, m), 2.20 - 2.30 (1H, m), 3196, 3058, 1670,
2.61-2.79 (2H, m), 3.77 (1H, t), 3.85 (3H, 1639, 1598, 1542,
168 512 7.30 s), 7.07-7.10 (2H, m), 7.37 (1H, dd), 7.43 1511, 1470, 1321,
' (1H, d), 7.54 (1H, dd), 7.63- 7.70 (SH, m), 1260, 1204, 1184,
7.92 (1H, d), 8.06 (1H, d), 10.21 (1H, s), 1132, 1040, 830,
10.61 (1H, s), 12.75 (1H, s). TFA salt 794
1.94-2.03 (1H, m), 2.21 - 2.31 (1H, m),
2.61-2.80 (2H, m), 3.78 (1H, t), 7.24 - 7.27 ?gg%’ ?ggg’ }g}g’
169 488 713 (1H, m), 7.38 (1H, dd), 7.43 (1H, d), 7.56 1332’ 1286’ 1194’
. (1H, dd), 7.64 -7.70 (5H, m), 8.80 (1H, dd), 1132’ 1030’ 840 ’
7.95 (1h, d), 10.23 (1H, s), 10.87 (1H, s), 794 ’712 ? ?
12.81 (1H, s) TFA salt ’
1.87-2.00 (1H, m), 2.15-2.38 (1H, m), 2.60-
2.77 (2H, m), 3.79 (1H, t), 6.56 (1H, s), ?2451} ﬁ,%g’ iggg’
170 539 8.10 7.35-7.39 (1H, m), 7.42-7.47 (1H, m), 7.54- 1294’ 1233’ 1202’
: 7.70 (6H, m), 8.00-8.16 (5H, m), 8.72 (1H, 1133’ 1031,958 ’
s), 10.24 (1H, s), 10.94 (1H, s), 12.80 (1H, 867 ;;30 ’ ’
s) T
3265, 1655, 1605
1.93-2.02 (1H, m), 2.18-2.31 (1H, m), 2.62- ’ ’ ’
2.80 (2H, m), 3.77 (1H, t), 6.15 (2H, s), }ig;’ 14518?)’ i?gg’
171 526 7.31 6.55 (1H, s), 7.08 (1H, d), 7.35-7.44 (2H, 1324’ 1294’ 1259’
m), 7.51-7.70 (6H, m), 7.91 (1H, s), 10.21 1133’ 1037’ 031 ’
(1H, s), 10.60 (1H, s), 12.76 (1H, s) 875 %312‘ ’ ’
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208 528 7.58 7.51 - 7.62 (4H, m),, 7.87 (111, 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. 03WODBI0643p7 2.20-2.31 (1H, n), 2.58 2.80 (2H, 1), PCTAISOBH296), 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, 7.45 (2H, M, 7.50-7.55 (1H, m), 7.60-7.75

1431, 1326, 1Z%kmpd. (PN 3 (1M 5),..00.24 (IH s),] 10. 5pR1135,] 1031,
839. (1M s|, % 74| (@hy) 3) WFA salt 1.1 t), 1. 90-2.ogn(-r.§H ,
2.14-2.32 (1~ 0 ké"q.dﬂzm&H, ZklgE'W ,  3.76
(1H, t), 6.70-6.85 (1H n’) 7. 18-27.702181,&ﬁg%,zsiéﬁan),ﬂﬁ&ﬁ %016%2%‘7 68 (3H,
m, 7.32-7.4% (2H, m),. 7.50-7.53 t(IB‘Y(HiB@W@IZU@H m). 734, 73 (5H,
M. 7.93 (1H s)72 10 265 1H, 849 Boml 143778 511 111>277?ZPH( 1Hor& o1 e e 1031,

953, 835. salt 1.80-1.92 (1 H, @78 gﬁsg;&%@, Sﬁgg 16865. 6, 1611 2,
2.26 (3H, s)| 2.50-2,67 (2H, m,|Aa 5 YUY oo 8.57 468 (1 H, t
37.3 He), 6/586.60 (T H [, I20%.i%0 InON-2A 7% (B 28, | 8. 30 (T H 5),

8.76 1H,s,10.21 1H pbr,11.92 1H, b(ﬂH nn,3améozﬂsmss(3xosﬂ,t>ﬁps 2.12-2.25 (1 H m,
1664.7, 1616]5, _2.50-2,65 7‘(1< A3 @y 1587, W2, 3883 11 213

(2H
8.53 472 (1H| M 7.p15% 42 E'%%, 072 R3S 87 B3 |y,
gt zsiz?%%é“ G

H

835 (1 H s|, 915 (1 H br), 10 br). 140(2H,
m, 1.51 (4H_ m, 1.80 (1 H, 16621,2611514155) 1470, , 3 (4H,_ m, 3.50 (2H,
s), 3.88 (1 H 1324,| 1032 214 7.4@4@7@(11:1 m), zmgaaaﬁm EH 2298, 164746~ |7 54

(3H, ), 7.58-7u63 (2bh7 M) 7.297. 9% <1Ht ka6 71B03s! (U H s),
10.72 (1 H, |s,12. 75[1H, brs -103 ‘g‘éo 02098 Conpd.| M+ Rt

i HNMR m No (obs) T 1 78 (1H, rT'),194194(1H4n)r1120m0(11411§§5()4h 3227, 166[1,
1545, n), 3|55 (2H,|s), 3|59 (4H.76mH, m73.86GHH, d #8aHz), 1343 2207162, 581] 7. 42
(2H, m, 7.47-7162 (BHm 7-.2295-7871( %(B%S%mlmowz H 0. BH6 BPX), 10.29
(0.5H brs),|10.73 ([L H, bis), 127820 pp-11¢gh o0, 1284 11345

1.75-1.78 (1H, m), 2.09-2.15 (1H, m), 2.80-
2.89 (1H, m), 3.92 (1H, t), 7.00 (1H, 1), 3263, 1638, 1560,
176 497 7.83 | 7.29-7.41 (4H, m), 7.47-7.52 (3H, m), 8.17 | 1497, 1312, 1031,
(1H, 5), 9.29 (1H, brs), 9.57 (1H, brs), 10.22 | 692

(1H, brs), 12.45 (1H. 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
s), 7.95-8.15 (3H, m), 10.2 (1H, br), 10.9
(1H, br), 12.8 (1H, br).

1.70-1.90 (1H, m), 2.05-2.18 (1H, m), 2.40-
2.60 (2H, m), 3.72-3.92 (1H, m), 7.10 (2H,
d), 7.19 (1H, ), 7.28 (1H, d), 7.35-7.46 (4H,
my), 7.50-7.70 (5H, m), 7.86 (1H, d), 7.92
(1H, s), 10.24 (1H, s), 10.78 (1H, s), 12.76
(1H, s)

1.78 (1H, m), 2.05 (1H, m), 3.90 (1H, m),
7.35 (1H, d, J=8.30Hz), 7.42 (1H, d,

179 500 747 | J=8.9Hz) 7.46 (2H, m), 7.60 (3H, m), 7.83
(1H, m), 7.90 (3H, m), 10.20 (1H, br s),
10.70-10.8 (1H, s), 12.56-12.94 (1H, br s).

H

3491, 3291, 3069,
2954, 2871, 1674,
1647, 1549, 1488,
1474, 1439, 1325,
1296, 1279, 1232,
1198, 1133, 1032,
954, 892, 879.

178 574 8.54

1587, 1551, 1473,
1324, 1270

3183, 1654, 1593,
1.75-1.93 (1H, m), 2.10-2.22 (1H, m), 2.38- | 1541, 1499, 1470,
2.65 (2H, m), 3.75-3.95 (1H, m), 7.37-7.70 | 1434, 1388, 1330,

180 518 739 | (9H, m), 8.05-8.10 (1H, m), 10.19-10.27 1203, 1185, 1134,
(16, m), 10.82 (1H, s), 12.74 (1H, ) 1049, 1032, 958,
905, 876, 838.
3242, 2019, 1666,
1.36 (3H, 1), 1.72-1.90 (1H, m), 2.052.20 | 1645, 1597, 1518,
(1H, m), 2.38-2.60 (2H, m), 3.72-3.92 (1H, | 1502, 1491, 1473,
181 526 7.85 | m), 412 2H, 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, 5), 12.75 (1H, 5) 1047, 1030, 911,
823,
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0.99 (6H,
s),

t),

1.73 (1 H m,
3.76 (0.5H,

t),

3.69 (0.5H, 1472, 1323, 1055,
7.25-7. 6IWOMBl0643p7 7.92-7.99 (3H, ),

2.0

9 (1 H m, 2967,

1655, 1557,
216 567 7.07 t),
1013, 811 10.20 (1 IBCTHISe}92090. 71 (1

3. 30

(2H,

H brs), 12.75 1 H, brs). 1.78 (1 H, n), 2.11 (1 H m, 2.88 (1 H, 2981,
1668, 1540, m), 3.76 (0.5H, t), 3.86 (0.5H, t), 5.30 1473, 1323, 1054,
217 562 6. 85 [(Cémp8)| M+32]( &Hy, sy, 7.25,(1 H_s), 7.35F 101gR 815, 722
7.43 (2H, )| 7TNQO-7 Q@bg5H 7.81 (1HNMR 77928 02 (@hym . [10. 19
(1 H brs), [(T079 1A, Ors);, 12 ’ﬁs%@?ﬁ'@)zoségﬁ?ﬂhr}f% m—2. rz (¢t H n,
2.32 (4H, 1662, 1550, 1469] 1) .| Destih hybbeamh anombisGioH M, 3.51 1824,
1134, 1031. |(2H82s)| 31675|( 09BH, (TH)m), 73580 (10 mb BipS-31) (2H.2 1181658 555 137
7.36-7.43 (20, m), 7| 46-7.5%52 (5H mh)02 10?7<9111m7 1@87<H(13H> r‘r) ., 10.20 (0.5H,
brs), 10.29 H6-5H—brs}—30—7+ ”’od 05 I{m H—brsj—3—75-{1 H
m, 2.08 (L H m, 21851 H m, %g, m'ggﬁgf% ‘§7357€g§0 (LH nm, 733
(2H, m, 7.51 (isH, {1334 2193564 7857(115% g0 ¢4 H, | 1343, 186, 1367 82 (1 H,
d), 7.95(1 H nj), 8/ 15 (1|H d)| m8sBEHL).H3 & brs>,1@9<217( 1 H s), 10.90 (1 H,
brs), 12.74 [AH_brsl 1.751(1 H b5, 12’5(1rlshs)(1 H, m 8(3H, _s), 166
1545, 1491, (2.83(1 H m, |3.89 ;ZS Wﬁj¥;g( 1324 220 524 7.09
7.40(1 H d),| 7.80 (L bko N, 845 5% m), 7.62 )|, 163 BB 155H, | ,
8.15 (1 H, d)f, 8.30(1 H ), 8.emm@mnwsoamimianaaemxmi &”3 10.95 1| H brs
, 12.73 (1 H|_brs 75 (1 H,_ nybr22f9afbed n), 2. 48(2H. n), 2.81(1 H,
M, 3.84 (1 H, m, 731 (1|H d)} F@Qﬁ 6@56H9@f7ﬂ4%@$ d, 7.50 (1 H m,
7.59 (2H, m, gemuﬁgt”ﬂ %% gi %g%{, d) 164181585 (ks,H, | d) ,
8.66(1 H, s), 14 25(1 H s}, 11 $yfbuﬁ. @ Bis. (B2 MeOH) 1.85 (6H,
d, 1.99 - 2,04 1675, 1557, 1496, 106((1H bt s), m@70(12L13@) 2.399 (1 H m, 2.67 -
2.80 1470, 1189, 113R, 222 479 9T%8HO%HJ6 1?%§m@nL?3007 (I H m, B.79 (1
H 794 t), 7/31 (1 H d), 7.41 - W- 773 (2H m,|7.79
(1 H s), 836 18 560 8.04 ?‘Eﬁg mﬁgsaﬂsr)ﬂ)s%gagﬁm) 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 QH. m), 7.90(1H. 5 7‘95(1H,m1)1" 1653, 1542, 1472
10.20(1H, s), 10.60(1H, s), 12.57-12.88
(1H, br s).
0.91(3H, t), 1.62(2H, m), 1.74(1H, m), 2.10
(1H, m), 3.30 (2H, m), 2.60(2H, 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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1H s) (D4-MeOH) 2.00 - 2.05 (1 H m, 2.35 - 3226, 1670, 1562, 40 (1

H m, 2.72 - 2.82 (2H, m), 3.78 1495, 1470, 1321, 223 515 9.55 (1 H t),

7.38 - 7.WOBAEH39T), 7.50 - 7.57 1137, 1029, 810 (5H, m) PCTB03/620% 71 ( 3H,
m, 7.75 7.77 (2H, n), 7.91 (1 H d), 8.17 (1 H s), 8.44 (1 H s)

7
( D4- MeCH) 2. 10 - 2.18 (1 H m), 2.42 - 3206,3068, 1665, 2.51 (1 H m,
2.86 - 3.03 MEZ 557, [1501, 1475, 224 507 9. 11 (L fR t), |7.42 (1
H d), 7.51 (3%1,53327&1301 1184, HNiVIR7 68 (1 H, )73 -| 7.74

T A

(2H, rr), 112_, IS‘-!- A4 W4 A ST eb j‘ 4) h{_'? 60124&1 — J.U4 ‘V\lJ
03/ 064397 PCI/ US03/ (2096 [Conpd. Mr m’ 09 H(?féragsflg&ﬂo (|oh®) 3083, #6751 §( 1H,

2

m, 2.1-2.2(1H m, |2. 883225 %&5 J(B{ 31)374(181115 133 5 743(191—:4) Q(1E#, 150 14657 . 3

1644.2 7.7(5H, ™, |[7.9-8.p( 48(21109)1551{75 (g!iHﬂ) be0-s) | 1184, 232186,3( UH, br
)

NJ

s) 2.06-2.12 (1H n), 2.3p-2.50 8( 803@1 §1€éﬂ8>s) B483-3.06 (|2H, M,

3.76 (1H, t JF75H)—7—361 749 B.ﬂw D708 11997 “u 391754

7.66-7.70 (2H4 Ko (1 5).| Bl i e o0 L) 1025
7. B 9% 4758 (e, m)76532}8§9 8109131(#%@5 011} o9 (1H, t

(1H, br), 13]/02%1H|
7

0
b
51 (3H, 1671 d)ﬁ?Wﬁ)SSOXWS)W(W 5
2
a

J 7.2 Hz), 7|36- 7.67-7_77 (2H,

m, 8.03 (1H| s), 1132.3 B.09 ( 2391, 43 brl)

13. 04 (1H bl \IFA fsalgy P.Di 2 %C% "238?5 I%g (ﬁ%ﬁ 032% e ™) o1
(2H, m, 3.78 (1H t|), 7.2 - 7. (13{H)8 (u, b, $h (1, & (734'17383211 1665,
1598, 228 447 8.48 |m), 7.48 - 7 (ﬁBd)(GH m. 7.60 - 7. 64 1562, 1496.] 1312,
(1H, m, 7.70 (1H d), 7.76 (2H, 198@5111)?6%2257(1}9@1) Ao, Beok6 (1H, s),
8.42 (1H, s)|D4 _MeOH 2.04] - 2.1 )55 ( 538( gg(hbb2.3312237), 2966,
1660, m), 2|711% 2.|865@2H m4, . 97( 1457, 14229 413 8. 10
(1H, nm), 3.79 (1H, t)), 7.2B - ;1(13 ﬁ—lbrim,(lfﬂ. 84,1240y 1207371 (1K,
d), 7.79 (1H_s). 8.]36 1278<1Hbr>

1.90-2.10 (1H, m), 2.20-2.30 (1H, m), 2.60-
2.82 (2H, m), 3.79 (14, t J 7.3 Hz), 4.15
197 511 675 | (2H, 5),7.00-7.45 (4H, m), 7.58-7.80 (6H,
s), 8.00-8.30 (6H, m), 10.27 (1H, br), 10.80
(1H, br), 12.83 (LH, 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 6.45 | s),7.74 (3H, br), 7.98 (1H, s), 8.00-8.30
(6H, m), 8.11 (2H, d, J 7.6 Hz), 8.29 (3H,
br), 10.25 (1H, br), 10.82 (1H, br), 12.82
(1H, br). TFA salt

1.95 (1H, m), 2.21 (1H, m), 2.67 (14, s),
2.73(1H, m), 3.73 (1H, m), 7.07 (2H, d,
J=8.6Hz), 7.13 (2H, d, J=8.5Hz), 7.33 (1H,
199 574 8.55 | m),7.32 (1H,m), 7.35-7.52 (4H, br m),
7.55-7.76 (SH, br m), 7.91 (1H, s), 8.05
(2H, d, 7=8.6Hz), 10.20 (1H, s), 10.70 (1H,
s), 12.73 (1H, s).

1.78 (1H, m), 2.10 (1H, m), 3.85 (1H, m),
7.31 (1H, d, J=9.0Hz), 7.37 (1H, d,
J=9.0Hz) 7.49 (1H, m), 7.58 (2H, m), 7.79 | 1587, 1555, 1324,
(2H, m), 7.95 (2H, m), 8.31 (1H, m), 8.36 | 1128

(1H, s), 10.18(1H, s), 10.89-11.18 (1H, br
s), 12.68-12.89 (1H, br s).

1.80 (1H, m), 2.11 (1H, m), 2.55 (2H, m),
3.81 (1H, m), 5.11-5.97 (2H, br s), 7.30
(1H, d, J=8.3Hz), 7.39 (1H, d, J=9.0Hz) 1598, 1552, 1472,
7.50 (14, 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 (1H, m),
7.35 (1H, d, J=8.3Hz), 7.41 (1H, d,

202 616 8.93 | J=9.0Hz)7.50 (1H, m), 7.58 (3H, m), 8.01
(1H, s), 8.41 (1H, s), 8.70 (2H, s),
10.25(1H, s), 12.68-13.01

1669.8, 1547.8,
1200.8, 1134.9

1669.6, 1547.8,
1200.8, 1134.6

1597, 1573, 1533,
1300, 1142

200 550 8.14

201 518 7.72

1557, 1473, 1320,
1195
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(1H, s) D4-MeOH 1132, 794 2.14-2.22(1H m,2.41-2.51(1H, n), 2.85 - 3.02
(2H, m), 3.82 (1H, t), 230 439 8.12 7.31 - 7.35 (1H, m), 7.41 (2H, t), 7.47
- - 7.57 WOMB0e97 7.72 - 7.74 (2H, ), 8.22 (2H, s), 8.40PCTHIS03)20B%- 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 (2H, 1564, 1538, 1493, 232 465 8.93
t), 7.44 (1H,| Compd. bON4-16 (ﬁH, m, 7.84, 1474 1405, 1380, 8.17
(1H, s), 8.40 (M@ s ,(Qgs)z 1265 1241 12 Ml¥1H s), 10. quﬁlﬁ ,
12.14 (1H, s)[— IT3%, T03T, 71 3 ‘ ' 65 27433, 2. 86

(1H, dd), 3.21 (1H, 1596, 1560, 33 3 74 (lH t
7.30-7.38 (3H, m, 1473, 1375, 13@&(1}7:159;3?&)67243((121—!1 m, gi 551 '10.21
1261, 1181, 11339 (1H3%%), fé?sl IH) 7§ <1H11®6hﬁ0 (%159@)17949 281 9; , 844,
1.81 (1H, m, 2.15 (H, m, 2.52 ﬁqﬂ 21@?;-% i B 91 (1H rr) 7.45
1662, 1609, |234 457|8.59 (3H, mbrs) 12@%%,) g" ’fH m, 1560, 1494,
1282 7.75 (1H s), V.9I(2H, m, | B7e43, k) bos @,m), 889 @B, HLH] S), 12.77-13. 56

(1H, br s). |- 105 \AD 03/ 064397 P@musoammam d. M1 1 IR No (obs)
Rt HNVR (cml) 284 79| (kb 1) 522 eﬁwsgﬁf m275<0<3f(1m77m 1596, 8021434 1}, 3. 72

O

. 5), $95% 16401164403, | 235

(1H, m), 3.89 (3H s), 7.18 (1H |H:S L

429 7.32 7.40 (2H, n), 7.53(2H, 0’( S)‘Bf; )é) 15 =B. Oz), 8.08(2H, d,

J=8.2Hz), 8.45 (IH, B), 1024 (1 19@)04(11;1@)922012\31&13 nﬂ)J.’Z"dO— brs)y. 1.79|(1H,

M, 2.18 (1H| M), 2.51 (1H| ), | 2803 k37K tBLO8), 1H, Mg, ; isﬁfg(m m,
4

7.30(2H, m, |7. 465 (3H, 509, |1669, 361479 O H, mpBE (UY Y, 374710 m,
7.74 (2H, d, [J= 7.9H), 1320 7. %ﬁ%ﬁm e s >,;):)°7”‘3 D(2H d, J= [.4Hz),
8.53(1H, s), [10.24(1H, s), TFA salt

(D, MeOH) 2.02 - 2.07 (1H, m), 2.33 - 2.40 | 3247, 2050, 1655,
(1H, m), 2.72 - 2.87 (2H, m), 2.87 (3H, 5), | 1598, 1537, 1475,
3.81 (1H, 1), 6.67 (2H, d),7.39-7.53 (4H, | 1322, 1271, 1184,
m), 7.65 (1H, ), 7.87 (20, d), 8.01 (1K, s) | 1132, 825, 753
(D, MeOH) 1.29 (3H, ), 2.03 - 2.10 (11,
m), 2.37 - 2.43 (1H, m), 2.78 - 2.90 (2H, i’ggg fggg’ }Zgg
207 525 745 | m),323 CH,),379 (1,0, 668 @H,d), | 150> 1527 1475,
7.38-7.54 (@H, m), 7.64 (IH, ), 7.86 QH, | 330 1205 118
), 8.02 (1H, s) - 825,794,
1.72 - 1.80 (1H, m), 2.10 - 2.16 (1H, m),
3.90 (1H, t), 7.38 (1H, d), 7.43 (1HL. d),

206 511 7.08

3217, 1639, 1521,
1465, 1347, 1322,

208 528 7.58 | 7.51-7.62 (4H, m), 7.87 (1H, 1), 8.00 (1H,
5), 8.49 (1H, £, 8.90 (1H,s), 10.28 (1H s), gg@ 1127, 876,
12.94 (1H, 5)
1.90-2.03 (1H, m), 2.20-2.31 (10, m), 2.55-
2.80 (2H, m), 2.74 (3H, ), 3.77 (1. 1), 3252, 3047, 1671,
200 i1 790 | 670680 (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, 5), 10.56 1135, 1031, 839.
(1H, s), 12.74 (1H, s) TFA sait

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, t), 6.70-6.85 (1H, m), 7.18-7.28
210 525 7.68 (3H, m), 7.32-7.45 (2H, m), 7.50-7.53 (1H,
m), 7.60-7.73 (5H, m), 7.93 (1H, s), 10.20
(1H, s), 10.55 (1H, s), 12.74 (1H, s) TFA

3236, 3035, 1671,
1548, 1472, 1434,
1327, 1201, 1134,
1031, 953, 835.

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, tJ 7.3 Hz), 6.58-6.60 (1H, m), 1201.3

7.00-7.70 (8H, m), 8.30 (1H, s), 8.76
{1H, 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, 1143.5
(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,
m), 7.58-7.63 (2H, m ), 7.94 (1H, s},
7.96 (2H, s), 10.27 (1H, s), 10.72 (1H,
s), 12.75 (1H, brs).
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12.70-13.48 (1H, br s). 1.99 (1H n), 2.26 (1H, n), 2.63 (1H n), 2.78(1H,
m, 3.73 (1H, m), 7.22 (1H, n), 7.36(4H, m, 7.57 (2H, s), 1667, 1591,
1493, 23W043B6H921 7.55(2H, n), 7.66(3H, br s), 7.99(2H, PC3AB0s20968. 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, n), 2.47 (3H s), 2.68 - 2.80
(2H, ™, 3267.C .| 1138, | 238 B85 7.46 3.78 (IH 1), 724 -IR. 3L (RH M,
7.36 1562, 1491nN,1312,pg) [- 48 (BH m, 7HNMR7.53 (4H | m, Jt%3, 789
7.69 (1H, d) —F—F3—ttH—s)r—8-385—iH e 2 82Ot T2 35-
2,41 (1 m | 2.67 -2 82 [aH rr)f&?@‘” e e e TRt 0,530 ass
8.26 7.27- 7 1(54H n; 7148, - &32}@%7415@1(5&41@55951219, m, 7.83 (1H,
s), 7.96 (1H )2 T168, “Hosg| 7.9018H, rrg)wméowcwzm@g 211 (1H, n), 2.33
- 2.42 (1H W, 2. 69 - 2.84 (2H, Hbgs 97Mﬁbf%>)127§£213*7 1660, 1588, | 240
389 7.27 7. l4—7—18tH—n 726 1 7.38
] ' ' 99( , ,1? 6‘/”?6*35 1557’
(oh 1), 747 - 7 er ok, 190k ST da T me (55'3?3 e hor et H, ),
8.40 (1H, s)|D4aMeOH 36715|- 7.1 2 (7:2H76ﬂi7Hrﬂ)ﬂ922-7992315h 1H13|3)1 2.85 - 3.01
(2H, ), 3.82 (1H, t), 3048, 165510294‘6)86br8 m;srs)ﬂzm? 31-7.35 (1H ),
7.39 - 7.55 (8H 121[4_ 1148 799 15):7 g7 (1 793 , 37 (1H,
s) D4-MeOH, TFA salt| 3281, | 1644, ?g ,éé”ii‘ ik 3 n? 12@9), 3.75
(1H, 1547, 1492217144 5248 315 K 2I3Q 21 2(%(475 01331!9922( 1H s),
8.13 1341, 1309211234, *t1H| &) lD433(9H(nihH4957)61(5]:|2m978(1H, s). 1093, [1048,
1014, 944, 896, 880, 860] 823.| @BED7. %2%§3H1®7m19<w 93 (1H dd), 3 27
(1H, dd), 3.81{iH 15971560 1‘1@71079*(“* bf@ 1?55“' Bk oH sy 24 (IH, d)
’ ) 1 o9 121 23(’\’62,’15‘0 o -t 4),
1473, 1369, 1310, 2483 349 7.15 7| g” 355' ([1os 9700 Bad2l 1290,
1236, 1202, |(1H s)| 10.24 (1H|e@ ,,Sk H(ﬂ,H90$o)5H ,11;1,33, 679, 1031}
218 580 6.37 736—743 (2H, m), 7.46-7.52 (5H, m),
7.94-7.97 (3H m), 10.20 (0.5H, brs),
10.29 (0.5H, brs), 10.71 (1H, brs), 12.75
(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), 2.10 (1H, m), 2.48(2H, m),
2.81(1H, m), 3.84 (1H, m), 7.31 (1H, d),
7.41(1H, d), 7.50 (1H, m), 7.59 (2H, m),
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)
(Ds-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, | 1827, 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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945, 878, 855, 838, 819. -106 WD 03/ 064397 PCT/US03/ 02096 Conpd. M1 Rt
1H NMR IR No (obs) (cml) 2.02 - 2.12 (1H, m), 2.33 - 2.43 (1H m, 2.70 -
2.85 (2H,W0p308370 (1H, t), 3232, 1711, 1650, 244 429 7.PRTAISBBONSH, s),
7.28- 7.32 (1H, n), 7.38 1547, 1486, 1424, (2H t), 7.48 - 7.56 (4H m,
7.66 (1H, 1271, 1250, 1184 t), 8.07 (1H, d), 8.18 (1H, d), 8.36 (1H, 805

s), 8.59 (1H[] Gom 44 (3F, 5), 2.86-2.90 (1A, M| 3.13r3. I7 [ 1H,
m, 3.97 (1H tNloPél g 1684. 41, 1566. GHWQ 335 6.76| 6. 8&!&1 m, 6.98
(1H, m, .34+ . 1307 17\1%(| 21% ?’8— S) 1629 (1”, br),
12, 57(1H brl). 2.14[- 2.22 (1 H § m, 2.87 - B.01

7. 411643 t)| 7.47

(2H, m, 3.83 (144S t), 30%6|41%75| 4 Sﬁ 179g2
- 3063, 1680, 1557, |7.56 (4H, m;ofy(u@ ()]4|2L71t_7,)3(1H8er§9 (1H 1491, 118D, 1143
d), 8.16 (1H| d), 8.84 (IH| s), P2b82.(dfk H)2. 535 3RO m)FA salt 3278, | 2928,
1650, 2.89 (|1H, dd) 3.22|(1H, doyg (68,sJ,2.9¢2k6s (1B, 374558, 1507, 24 349
7.17 t), 7.35-7.49 (RHg 7 % (1B, 7d)Hz), 186349 (8838, 13[1116708,80997/, 63 ( 2H,
m, 8.00 (1H| s)" 8. 12 1236, 7 0376&1332%?1&01@1)1 5,801 23| (1H13Yy, 12|98
(1H, s). 1077, 1031, | 945, 877. D193 bA2AJIERDR7- D 42(111, m)| 2.74
- 2.90 (2H, B-—3-80l(1H 1) Q')qh3024(HMpr) 1547 942 41415 90 7.29- .32

380 ) -39 én)(4|-| m, 7.63 {1H,

. , )
(1H, m, 7.39 (2H, t), 7.47 - §8§,7

t), 7.92 (111, 12%;34 113;.y 739 %3(1 (LH678),128.145| ( 1H,
s) D4- MeOH 1.99 “(1H 'fl ’({@, 2. BO( 1HI32m) , 2| 80
(1H, m, 3.60 249 38p 7 49 (1H, 1')51, ) 02 ‘ Sah 29 7.43(4H, br 16f1,
1606, 1202 1y, 7.55(2H 1y, /.bagénzl@r(lﬂs)m) B0 0542, M| 8- 1I(2H 1)
8.53(1H, s), | 10.28 [1H, s), 13. 4kf bHe-bK1 &K, m), 3.78 (1H, 1),
7.27-731 (14, d), 7.35 - 7.42 (3H, 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)
D, MeOH

2.04 -2.13 (1H, m), 2.34 - 2.43 (1H,
m), 2.71 -2.86 (2H, m), 3.02-3.07
229 413 8.10 | (1H,m), 3.79 (1H, t), 7.28 - 7.53 (9H,
m), 7.71 (1H, d), 7.79 (1H, s), 8.36
(1H, s) D;-MeOH

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 | 7.31-7.35 (1H, m), 7.41 (2H, t), 7.47 -
-7.57 (4H, m), 7.72 - 7.74 (2H, m),
8.22 (2H, s), 8.40 (1H, s) D;~-MeOH
231 425 8.90 -

2.91 (1H, dd), 3.24 (1H, dd), 3.78 (1H,
t), 7.21 (1H, d), 7.29 (1H, d), 7.37 (2H,
232 465 8.93 | 1), 7.44 (1H, 1), 7.60-7.65 (2H, m), 7.84
(1H, d), 8.17 (1H, s), 8.40 (14, s), 9.36
(1H, s), 10.24 (1H, s), 12.14 (1H, s).

3227, 2966, 1660,

1598, 1557, 1491,

1312, 1199, 1184,
1132, 794

3267, 1649, 1613,
1564, 1538, 1493,
1474, 1405, 1330,
1265, 1241, 1204,
1134, 1031, 877,
859
3242,2918, 1655,
2.43 (3H, s), 2.86 (1H, dd), 3.21 (1H, 1596, 1560, 1510,

dd), 3.74 (1H, 1), 7.30-7.38 (3H, m), | 1473, 1375, 1308,
233 363 | 750 | 750760 (2H, m), 8.08 (1H. 5), 1021 | 1261, 1181, 1133,
(1H, 5), 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 8.59 | (3H, m), 7.60(2H, s), 7.69 (1H, m),
7.75 (1H, s), 7.91(2H, m), 8.43 (1H, s),
10.35 (1H, s), 12.77-13.56 (1H, br s).

1662, 1609,
1560, 1494, 1282

- 105 -



250 413 6.87 - - 1.98 - 2.06 (1H, nm), 2.31 - 2.39 (1H, 3217, 1644, 1568,
m, 2.47 (3H, s), 2.67 - 2.83 (2H, m, 1496, 1465, 1312, 251 453 8.64 3.78
(1H, t), Wods06Bby d), 7.39 - 7.42 1199, 1178, 1127, (2HPCHUSOFT0209 - 7.54
(3H, n), 7.67 - 974 7.73 (3H, m, 8.35 (1H, s) D4-MeOH 2.01 - 2.15 (1H ),
2.31 - 2.40 (111, 3227, 1650, 1588, , 2.59 - 2.83 (2H, m), 3.78 (1H, t),
1557, 14' 85,1419,,111,‘12 2M51 B.55 716 (1H, %LN AT (1A, d), 7./ - 7.)57
1312, 1137, L04R, 4%1)5@) R.tes - 7 67( Mr? 7 77 (IH 8z&Y), § 41
(lH, S) D4- MeBH—2—17 LH,H), (7 50 Iﬁ)L —3703 \ZH, IT),
3.81 (1H, t)| 3227, |1680, [491, i) 894 (2H m) 7.50 -
7.58 (4H, 145, 1194, 1137 m), ,1H 73&( 1H, 94 846, 805
(1H, s), 8.39 (443, s) DAzgl\/E:]-b,ggl 40( 1%789@ usosll /2691@ 14%nnd. Ml
R IHNWRIR No (obs) (cm) 1. %wm@ls«sm AM:8.212).2842. 33 (TH! m), [3291,
3068, 2924, |2.70-2.183 (2H m), AIA3),(AH (1H)s), 1295881697110, 31 1498, 254
371 6.55 (1H_s), 7.127 (1H t). |Mr40-7.45 (2H. m. 1459, 1306, 1201,
7.53-7.58 (2H, m, 7.72 (3H br 51)79(Hi,z12211§3m,nm,@653<1f959, (1H, s), |10.30
(1H, s), 13.40 (1H, |s). 840, 801 m>,?m%av,t3&8(eﬁ 8I7-I203 , 3.15-3.27 |(1H,
m, 3.45- 3016, 1669, 1564 %g 3“3% %?%ZHHDOHO( ﬁle>t) 68 55, f432,11497,
1467, 1408, | 25%¢391 7486 (2 7m) fp ‘I Z,}_? 87 (3BR0 1364, 1324,
1201, br s),|8.54 (1H, s), |10. 45 - 2.1% 1033, 951, (1H, s).
TFA salt 881| 838, 828. 2|00 - 21.2 e 142" (1H, m .| 2.70
2.00 - 2.05 (IH—m, 232 242 1\99"'1H 3 _2‘.70-_2._8’5 (2H,
m, 3.79 (1H t), 3.[79 (1H t), 78(1153@1)55_ B %l (1H d), 742 (1H,
d), 7.49 - 7/57 (1H| d), 7|42 (1H,1H(I§H3@H my,. 6 (211, %),68 |( i .M, 7,83 (1H
), 7.49 - 7|572378),| 7486 (1521 d)7.55R08), 0 56(3E)br D4 7OH (|3 196 r’gfﬂ 17“"%1 - 7.68
2H, m, 7.83 (1H, |s), 7.96 (1H,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), 2.47 (3H, s), 2.68 - 2.80 (2H, m),
3.78 (1H, t), 7.24 - 7.31 (2H, m), 7.36

3267, 1665, 1588,

238 385 | 746 | T 42 (3H, m), 7.47 - 7.53 (4H, m), 15621’117‘;92’819312’
7.69 (1H, d), 7.73 (1H, s), 8.35 (1H, 5) ’
D4—MBOH
2.00-2.11 (1L, m), 2.35 - 241 (1M,
m), 2.67-2.82 (2H, m), 3.79 (1H, 1), | 3227, 1665, 1547,
239 455 | 826 |7.7-739 (AH,m),7.48- 7.55(4H, | 1501, 1265, 1219,
m), 7.83 (1H, s), 7.96 (1H, d), 8.38 1163, 805
(1H, ) D;-MeOH
2.03-2.11 (1M, m), 2.33 - 2.42 (1L,
m), 2.69 - 2.84 (2H. m). 3.79 (1H, 1),
7)14-7?8 (1H (m) 7.2)8- 7.35 (lH) 3237, 1660, 1588,
240 380 | 727 7147 , 1), > | 1552, 1491, 1465,

m), 7.38 (2H, t), 7.47 - 7.57 (5H, m),
7.66 (14, d), 7.77 (1H, d), 8.40 (1H, s)
D4MeOH

2.15-222 (1H, m), 2.42 - 2.51 (1H,
m), 2.85-3.01 (2H, m), 3.82 (1H, t),
241 405 7.76 | 7.31-7.35 (1H, m), 7.39 - 7.55 (8H,
m), 7.87 (1H, d), 7.93 (1H, s), 8.37
(1H, s) D,-MeOH, TFA salt

1306, 1194, 861

3048, 1655, 1486,
1214, 1143, 799

3281, 1644, 1597,
1547, 1492, 1442,
1341, 1309, 1234,
1093, 1048, 1014,
944, 896, 880,
860, 823.
3280, 2926, 1670,
1597, 1560, 1507,
1473, 1369, 1310,
1290, 1236, 1202,
1133, 1079, 1031,
945, 878, 855,
838, 819.

2.84 (1H, dd), 3.22 (1H, dd), 3.75 (1H,
242 315 6.30 | t),7.37-7.47 (6H, m), 7.99 (1H, s), 8.13
(1H, s), 10.19 (1H, s), 12.97 (1H, s).

2.93 (1H, dd), 3.27 (1H, dd), 3.81 (1H,
t), 7.35-7.40 (2H, m), 7.47 (1H, d),
7.61-7.64 (2H, m), 8.00 (1H, s), 8.12
(1H, s), 10.24 (1H, s), 12.99 (1H, s).

243 349 7.15
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d), 8.40 (1H,s) 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, 257 333 6.13 7.39-7.52 (4H, s), 8.01
(1H, s), 80OD4/0A4BBT.7 (1H, s), 10.35 (1H, br), 12.98 (1H Pom)uso20m®3e 2. 88 (1
H m), 3.13-3.19 (1 H n), 258 333 6.24 4.00-4.03 (1 H m, 7.27-7.29 (1 H,
m, 1738.7, 1365.7, 7.39-7.52 (4H s), 8.00 (1 H s), 8.14 1216.9 (1 H,
s), 10.34 (1[FCompl. | 1848 [(1_H, [br). 2. 03 - 211 (1 H M, 21IR2 - 2]41 (1
H, 3283, 2930, zmgs, @bs) 4. 67 - |2.81 (2H, rlPJ R;. 78 (1 H 1) (em?)

1655, 1609, 15572597396 0.j067 T 5o 2/ 3 i§3 @M t2H—tr—7—16 -
1496, 1317, 1194, 7.49 (3H,| m, g ffgj.( m),737g gm 1%19,1%6 8. 15
(2H d), 8.40 1 t's D4-NeOH 2,16 39@(3355>(7128w32 Mg, is- Bligkd 1hda 1,
2.80 - 2.03 (2H%Ny), [348% (178 | )om g04E, 294k m;677@a<m2:@z¢10@5(51a@4. 25
(2H, s), 7.30 - 7.56|(8H, 1), 7.B8, o6, H1 %08 (132836 (1H, H, t)g057.99 1 8.02
(2H, m, 8.45% (1 H_$) 820, 794 | DASKeEOH,s)D-MeOHIt 2. 16 + 2.24 (1 H |m,

9

2.42 - 2.52 (1 H, m]| 2.83]- 2.912.(141(31-11,S),r2)8,6-2209161,m),3.1@2 3211, 3063, [665,
261 439 5.33|(1 H, 1}, 3.83 %1 H 247 (IHLmg2 97 (17, 385 14%4;11%61132,
M), 7.41 (2H| t P9 7. 473357 5676316 HIBBQ%(')@QH% %641( 1516)9 133741 - '8.21
(4H, ), 8.49 1 H, s] D4-MBOH, TF%}]’% 0%)@? %1’11&?2%(1&‘5"@’ - 22| (1 H,
m, 2.42 - 2}51+H 3633116571 (1 H, rﬁ 2.93 -
3.03 1541, 1495, 1380, 263|415 4 éf }%ng" % §§ f}j t), 7.30 - ;.24 (1
H 1315, 1262, 1175,| m), 7.40 (P 16,
995, 7.98 (2H 26, 8. #45 (2H34Y) 7§6 ﬁr(f ) 71 5(@%1 ,(1 65 g%ﬁ?ﬁ%?%ﬂs@/‘?
1.88-1.90 (1|H m, 2.32-2.35 (1|, s 124623421 59, , 2.70-2.72 (1 H,
m, 3036, 1655, 1553| 264443 5 aﬁ QD@%@HQI‘FA(QH 4 13-4. 17 (1 H m,
1495, 1400, 1319, 7]23-7.27 (L B, m, 7.32-7.51 (8H M) | 3882928 1559; 7. 83
(3H, m, 8.33 (1 H &), 11|01 1 H8DME)dd, 332 UEL dd)E, 77\, S) 1597-1530) 507D
03/ 064397 PCT/ USRa/ 02096, Conpel. | MIBSRHO0IH, VR 46 KH, 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, 1),
7.29-7.32 (1H, m), 7.39 (2H, 1), 7.47 -
7.54 (4H, m), 7.63 (1H, 1), 7.92 (1H,
d), 8.17 (1H, d), 8.34 (1H, 5), 8.45
(1H, s) D,-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
m), 7.55(2H, m), 7.69(2H, br s),
8.05(2H, m),8.11(2H, m), 8.53(1H, s),
10.28 (1H, s), 13.41(1H, br s).
250 413 6.87 - -
1.98 - 2.06 (1H, m), 2.31 - 2.39 (1H,
m), 2.47 (3H, s), 2.67 - 2.83 (2H, m), ?ﬁ;g’ }2‘61‘5" g?g
251 453 8.64 | 3.78 (1H, 1), 7.25 (1H,d),7.39- 742 | o> 100 7,%
(2H, m), 7.49 - 7.54 (3H, m), 7.67 - Vora
7.73 (3H, m), 8.35 (1H, s) D,-MeOH
2.01-2.15 (1H, m), 2.31 - 2.40 (1H,
m), 2.59 - 2.83 (2H, m), 3.78 (1H, t),
252 457 8.55 | 7.16 (1H, d), 7.41 (1H, d), 7.48 - 7.57
(4H, m), 7.65 - 7.67 (2H, m), 7.77 (1H,
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,t), | 3227, 1680, 1491,
253 475 9.04 | 7.41-7.452H, 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

3263, 1644, 1547,
1486, 1383, 1317,
1204, 1137, 799

248 414 5.90

249 385 7.49 1671, 1606, 1202

3227, 1650, 1588,

1557, 1485, 1470,

1312, 1137, 1040,
876
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No (obs) (cm) 1.88 (1 H m, 2.15 (1 H n), 2.50 (2H, n), 3.87 (1 H m,
7.06 (2H, n), 1661, 1589, 265 463 8.19 7.18(4H, m), 7.29 (2H, m), 7.40(4H,
m, 1521, wW0490¢439236 7.50(2H, s), 7.90(2H, n), 8.56 (1 HPCIJUSOL@02O 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, 272 421 4.68 7.24
(1 H t), 7.u@ .58 NG, [ M. 7. 79 1537,, 1204, 1137, (L H mx, 7.98 -
8.00 (2H m 4 (M(m)&m,lltsw 728 s$HN@’IR7 1 H dd), 8cfgh(1l H d)
D4- MeCH Exarruc 42 [ UJ_IU] \'A :'avlc95tﬂ(ﬁ A 2\.2.82%4 rrds—ot—formgl a | by
met hods substantially simlar tjo, %g g;ﬂx n?913§0@ %Bt.ough 39
and by the general synthetic Scheqﬁ 7I27 I}ﬂt), ) a79.a834%oH%at a f or
t hese conpounds?¥s suniélri ze®> n 759_:,’[3; 707@/(3;@@ N gI"QQ| u]cfé% 1846y 1201, i\ VB
(observed), IR and [LH NVR|dat a. ([190;3,]6,]30(_11%, HVR4dlabas)i s H%zéﬁg &P iln Tabl e
7 bel ow wherg¢in 1H NVR data was | THasaikned at 400 MHz in |deu ed DOVBO,
unl ess otherw se indjcated| and mas ($iuna.15-8.27 BE, vohgi-st|e3io,wbdohlst.rijuct ure.
Conpound nunbers corfrespond to theS3cbkpoud (Hhmbdps7.43 | sit Ba7.il407THES.e 1.
Tabl e 7. Chatac& i zjat Pon dal-2 foRHSe)} eeted (%naoDWdéH’of Pot-td4al20l.qonpd
Ml Rt iHNVR IR No (obs) (cm |)brsx8.790H, s330.¢3 H%)BB@ 1313, B33, ilH m,
2.95- IR (Solid):—3 08 (2H ny [@HSTFASlty "3 = 7 44,y 8815638, 2865,
1000 489 7.68 (3H, s), 3.76 (3H|s), 5. 00 (2H s), 6.80-]7. Zg@ ¥ ’1513,
(9H, m), 7.99 (1H, s), 8.10 (1H,|s), 9.98 1459, 1262, (|1 294 90 (1H,
s). 1151, 1081, 1012. 0.72-0.89 {@Hs 08 32 1259 (k2 ,85(31 2- 2| 30
(3H m, 2.90-3.09 (RH m| 3.32 10Q%,3 535 103), 3. 8512k, ”)579@}17147(33", s),
6.85-6.95 (2H, 250M),| 7520- 7. &0 (|44 Ok, d),/2.408118.4%, 27403157 M) auld), 02 ((HH, s),
12.90 (1H, s). 1.69-01.81 (1H, n),(3H H)77.8L - 1% (Aeim)m)83 (21, 45- d)) Rag Zd7i d) :
2.59 (2H, m| 3.67-3.80 (7H m),| 679881, 0684668, DEGKH |100E, @556 80 (2H,
M, 7.01-7.05 (1H, n), 7.46-7.49 (2H, 1551, 1508, n), 7.|9064@AEm&}83 8. 10
(1H, s), 10.00 (1H, |s), 1281, 1269 12.90 (1H, brs). 102615 79 (gHh-12. 30
(4H, m, 3.50-3.70 (UH n)! 3. 71 LR (Solid): d). 840 (1H.5)
2.87-2.91 (TH, m), 3.17-3.22 (1H, m),
4.06-4.10 (1H, m), 7.19-7.23 (1H, m), 1664.0, 1507.9,
251 3331 613 1 g0 E4H, s),) 8.01 (1H, s)(, 8.14 1457.7
(1H, 5), 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), 2.67- 281 (2H, m), 378 (1H,1), | Jaow 2290, 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), 089, 8a5
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 3911, 3063. 1665
1H, m), 3.83 (1H, 1), 7.32 - 7.35 (1H, PO e
261 439 1 533 f’n), i (2H,'§), YA (3H,(m), 1497, 1194, 1192,
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 - o (1)H, m), 2.95-%.(;3 O, e 1900
1H, m), 3.84 (1H, 1), 7.30 - 7.34 (1H, o 4o
263 45| 496 ﬁn), T (2H, f), ) Ay (4H,(m), 1o 1202
7.98 (2H, d), 8.14 (2H, d), 8.40 (1H, s odhsloas
Loy 814 @ ), 840 (I 8) 1 os5, 865, B42.
1.88-1.90 (1H, m), 2.32-2.35 (1H, 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).

- 108 -



3.75 (3H,
n,

m

1.85-1.97 (1H, m,

3.63-3.69 (1
11. 58Hz), 7.
(1H, s), 143
1.92-2.05 (1
4.07-4.13 (1
7.11 (1 H t
H s), 8.12
1.90-2.08 (1
2.65-2.75 (1
3.75-3.82 (1
s), 10.10 (1
2.45 1674, 1

, 4.18-4.32 (2H, m,
7.10-7.49 (8H, m,
8. 23- 8. SOWODBIO643)7 1246, 1174,
- 109 WD 03/ 064397 PCT/US03/ 02096 Conpd M1 Rt
2.16-2.33 (3H, m,

7.95-8.02 (1H, 1508, 1455,

n,
9.78-10.05 (1H, M,

3.25- IR (Solid):

iHNWVR IR No (obs) (al

6.86-6.93 1651, 1546, 1003 443 7.55 (2H,
8.08-8.14 (1H, m,
12. 92 PCTHSOb0®Y6 1026.

f)

3.58 (8H, m),

3

Np.
N
ah~

o]

H 1655, 1627, (1004 423 6.49 9
50Re

(i,

11465, 1111?@1251, 7.36-7.

), 6.80 (2H
49 ((%h&l)n)

d, J
7.99
712.

=

IT
83

32 (1
1 849 t
, d),

Q00

7.

S)gs ﬁ-PmY‘ém = m)>25o éﬁ 90
rH,SéW)iHZn 306 (219, 3, 1511
)7, 18%5(’7),,7291(98 m)10@EH3h) |14
FE0(21119,77.98%8 m), 856 (1H, S? 50
21020 (i), '127py 143551 Hh br 5). 14

\J_I'I

, 5%%1@90 Sé 1

(]

n,
H d),
g.00 (1

N
n o -

N

T~
~NDNDDNT

3337

—
N
(1
~N

NAIN ©
oth~-

1
NN

\SAv A~

38 (1
8heg( 1
50 (8

nﬁ‘s 2()4'(1?6 ﬁﬁli)% 4’1 ﬂﬂ%

H1H, [, 7.98 72, (21,01, 204 (b, h

c1qnn/1
\Av4

#44 (1 857448383 3?19&),,7791 06|

y LI = S 1Y

32(373 |§b835<)665

9oda, A67.N

unpl, 818,724 (

br

H,

|_\\d/

)
N—

O TIIHW"

42,

(3H, s),

1007 339 5.54 4.15-4.20 (1

672 7.20-7.2

5 (1 H,

m,

(1 H
2.55-2.62 (2H m,

H, 6..95
735 7 4 (Giedl

rs} 847 68l dd) 892 (1H, §) Da¥jpOH 2
3.85 (3H,
t),

7.00 (1 H d),
08 1 H's,9.91 1H s, 12.48 (1

04-2 16 (1
s), 1247, 12

1135,

H1 rr) l
01,
752,

H, br 1. 78 [G(AR0] Séye%hzg)g—plqﬁ&:d(&héﬂ cofﬁpouﬂdsl&"-f&rﬁlﬂaii%}%etﬁ&ﬁ‘&,ubstéﬂudﬂ m,

2.40 (3H, s)
m,
(1 H br
995, 803,
(Solid):
1009 338
12.90 (1

7.29 fipi

2H

hr tq §hose desgribedy

R R e

2@ cludeSHPLE), L@D/BQ(ﬂBsei‘ﬁed(),ﬂR anrd 'HNMR-d&t50 (6H, 1651, 1598,

forial) - s SR doss Simpized gggble 7 Byt AN carp W3a

1553, 1513, 1008 351 6.

40 3.69-3. 77

(1 H

lesylthgoughAg andyby the geneyal sxnthotie Sehemes g6

1508,
2.41

(3H M, JplthetQlodMSmbRurid bMﬁD, Pless tiPwRe 1‘1%11&2@&!1, ald wad f&kd 4048 -

be consistent 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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(6H, m, 7.90 (1 H s), 8.11 (1 H, s), 10.09 1h, s,12.911Hs. 3280, 1703,
1011 324 4.95 - 1655, 1593, 1551, 1503, 1236. IR (Solid): 1.90-2.12 (1H,
m, 2.21-W0oAYoeB3by m), 3.51 1722, 1651, 1012 338 7.29 (3HCTA)SO3/R080- 3. 76
(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. (CDCL3) 1.95-2.08
(1 H m, 2[é&% 1 N14h, 3 3.23-3.46 ZHM{%\I 3.58-3.65 (1R, m | 1013
473 8.22 3.B4 §3H | hpe?| 9FE. 119 (3H, m), HENMIR 7. 02 - (M, Moy 21]7. 42
(7H, M), 7.92FFH—s—8-084H 8iH > 06-2. 21
(1 H m, 244 2.58 (2H, |m), 3 Egig.gn <5 ,1651?6%1‘6%7325 5. 34
m, 6.78-6.841fck H W3 6.8297 =11‘58ﬁz) 17(2}é21 i 35-7.41
(1 H m, 7041 7.47 (1 H m, 7 9urt,d, 746700 Bk, mB 734 16l H, 1b11$)246 10 08
1H s, 12.96 fLH, brs). -110 WD OB4.06ABSY 1PGTAHSHI0@A96Y. Compre Mr1 Rt | 1H NMVR
IR No (obs)|(cm") [ 1.68-1.80 (1192205)1H2n 302,32 01H( ), Bi78-m)| 1622, #6111.165]1, 1593,
(3H, s), 2.42-2.59 (2H 1), 3.F 88(3!Hm)s4)074115554 ml§@81H1@154@3919§’. 56
3.78-3.83 (1L M%m| 675{6%83 T (B, 729 g%ﬁ?g;ﬁH m,
7.19-7.28 (L H, m|7.31-7.43 1P ,S) HS) B i brs 1820 10. 10 (1
H s), 12.58 1045 1 H, S| 1. 70t igdigog(i}-llﬁ‘ ,zsg(ﬂpm)dg‘l@ (3161'411@)?,, 2]55-
1657, 1599,| 2.65(RH, m | 2.82 (SBH,) 2(!5)3,273 1813mX 3?5-2 (1H4 134351817991415,
1016 - 5.15[4.198 (1 PP nmy, 58 gpm 8%] 729@FM 303, | 1244,
(L H d), 7011 (1 Hd), 7.18-7 bf 1Hfs>3§“fd% 81(, 756, (1|H t),
8.00 (1 H, 98t (1T Hr—s); J_1L68¢1'-|-8d(+H|ﬁll 2’03@’16?1(P'Ilm 245_ ’4'6?4 %z(lH m,
2.06-2.21 (LH, m,| 2.44-|2.58 [@&H,s) @55-232@& 03bles @, s),3. 78-1348 806 1H,
1007 339 s34 | 48420 (1H, m), 6.95 (1H, 1), 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), 2.182.29 | 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 | (4H, m), 7.40-7.45 (2H, m), 7.86 (1H, brt), | 1367, 1310,
8.05 (1H, 8), 10.01 (1H, 5), 12.51 (1H, brs) | 995, 803, 773,
741, 696
190212 (1H, m), 2.21-2.41 (3H, m), 351 | IR (Solid): 1722,
(3H, 5), 3.69-3.76 (1H, m), 7.22-7.50 (6H, | 1651, 1598,
1009 338 729 | m), 8.00 (1H, 5), 8.09 (1H, 5, 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 | (6H, m), 7.90 (H, s), 8.11 (1H, 5), 10.09 -
(1h, 5), 12.91 (1H. s).
3280, 1703,
1011 324 | 495 - 1055, 1553
1236,
IR (Solid):
1.90-2.12 (1H, m), 2.21-2.41 (3H, m), 3.51 | 1722, 1651,
Lot 138 Do | GH.5),3.69-3.76 (IH, m), 7.22-7.50 (6H, | 1598, 1555,
29| m), 8.00 (1H, s), 8.09 (1H, 5), 9.81 (1H, 5), | 1508, 1450,
12.90 (1H, brs). 1255, 1155,
945.
(CDC:) 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, 5), 4.99-5.19 (3H, m), 6.81-7.02 -
(3H, m), 7.21-7.42 (7H, m), 7.92 (H, 5),
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 325 334 | 751:7.27 (1H, m), 7.35-7.41 (1K, m), 7.41- -
7.47 (1H, m), 7.99 (1H, brs), 8.11 (1H, brs),
10.08 (1H, s), 12.96 (1H, brs).

- 110 -



1017 325 5.34 m,
7.35-7.41 (1H, m,

6.78-6.84 (1H m,
7.41- 7.47 (1H,

m,

6.95-7.01 (2H m,
7.99 (1H, brs),

7.21-7.27 (1H, m,

8.11 (1H, brs),

10. 08 (1HVOLB/064827 96 (1H, brs). 1.68-1.80 (1H, m), 2.06- 2PRO/USAIA2009, 2. 41
IR (Solid): (3H, s), 2.42-2.59 (2H, m), 3.75 (3H, s), 1651, 1593, 1018
339 5.56 3.78-3.83 (1H, m, 6.75-6.83 (1H _m, 6. 91 é5gg (iaOB, 7-0(2) §L(2)H
. 7.19-7. 2&€qmpl [ mMB1- 7,43 (1484, 1303, . 10.
?)1H, s), 12/53N026(, (abs®6, RtlH, S) . 1045H&ﬁ‘@3 (3H t), 0.7 th)?f (}1 3’6
m, 2.08-2.20 3280, 1686, (LIF] 10b15%; 1H%)&§WME§1H%%J41° *&M%’ 172
1648, 1601, | (2H q), 5.90 (2H (B)s) 5428560 (21) ), BZbIEHM 1596
1019 487 8.69 1fs H| t3y 7. 357|453 0SHIHM) 6Wﬂ@ﬂﬂk"‘ﬂﬁ%) 8665305453, !
(1 H s) 1267, 1248, 1079, 105%: gggﬁ 111'75073116% 10200.46%, 8. 22
1.89-2.08 (2H, m, |2.25-2.46 (5[4 He™51 018 ( ﬂ;%ff 4,7\,,::‘@@151 }JZL l(4§H
, 7.96-8 | 1.78-1.93 (IH, ™ moigzm?n?zesrzwm mf 258 o7 &b O
3 2.92-3.12 (2H,|m, 4.05 (Haamemszsz(:ma) 3314,5991162;]39@4157 11-7.59
(1éH, M, -|8.108 (LH, -s)., Qs 1p%RaFH. m) 5851(21—!556 aHH,ts)’ool 808, 92486 (1 H, ™,
2.06-2.20 (L H m| 2.42| 1022 70'):3 ‘§(1 %9‘7 HS ggibfegggf%g;o T,
4.01-4.18 (L H m| 7.10{7.61 §: 95 {11 95} 240" 1| ro23l 01
1H,s,12. 511H, brs. R.06 (1 H m 169d1sip(1HJm)"!zodezl(fH A 5102
6.79 2.77 (L H, )} 3.82|(3H, 5).58@HIB), {35 Bh ,78?%281:% (2H d), 7-25‘|7£57
(7H, M), 7.B1§2H, | d),s 8. 1%%3!—&;1) ,6)78-684 B, h), b195-891 20 1 H, s) HCl sa
1024 461 8.22 1.89}2.08 n 7-2127. 2542067 {58141 (N, m)4.46- 5. 03 (3H, 'm,
7.10-7.51(1H, m,| 7.96-8 1 75- A4BIHD, 140 0, ord. 810421,85) (1 H m), 244
1658, 1586, —8H—&) 2 57-2.7 10(03441 ﬁ%lZ%(VI@thBH s). 3./81 1550, 1510,
(3H, s), 4.010-4.19 (1 H, |m), 5 IH’B‘?)’21%72320(1&3@2410"51‘%@‘”5- 65| hunp) ,
6.92-7.02 (L H,_m| 7.00{7.09 gé@?‘g >37?QI3H82 30, %%o;s 2H ), 8.08
(1 Hs), 10. 06018234, 3@202,5.56(1 o (( faialsl 1 155086 !
801, 769, (2H m), 8.09 (1H, m), 10.10 (1H, s), 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), 2.43 (3H, s), 2.91-3.11 (2H,m), 4.06 | 1648, 1601,
(2H, ), 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, s), 9.85 | 1453, 1296,
1019 487 869 | (1H. ) 1267, 1248,
1079, 1051,
1009, 771, 750,
694
1.89-2.08 (2H, m), 2.25-2.46 (5H, m), 4.86-
1020 461 822 | 503 (3H, r(n) 7.10-7.51 (11H, m), 72)68 i
1.78-1.93 (1H, m), 2.11-2.25 (1H, m), 2.42
(3H, s), 2.92-3.12 (2H, m), 4.05 (1H, brt, J
1021 L1 832 6 38, 4.99 (OH, 5), 7.11-7.50 (12H, 1), -
8.09 (1H, 5), 10.13 (1H, 5), 12.55 (1H, s).
1.70-1.86 (1H, m), 2.06-2.20 (1H, m), 2.42
(8H, 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 -
(1H, s), 12.51 (1H, brs).
2.06 (1H, m), 2.35 (1H, m), 2.67 (1H, m),
2.77 (1H, m), 3.82 (3H, s), 8.98 (1H, 1), 7.10
1023 401 ST | @M, d), 7.257.57 (7H, m), 7.81 (2H, d), $.13 -
(8H, s), 8.50 (1H, s), 10.60 (1H, s) 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,
(8H, 5), 2.57-2.70 (2H, m), .79 (3H, 5), 3.81 | 1550, 1510,
(8H, s), 4.10-4.19 (1H, m), 5.20 (2H, br 1478, 1431,
hump), 6.92-7.02 (1H, m), 7.00-7.09 (2H, 1307, 1278,
1025 09 1 385 | ), 7.307.40 (2H, m), 8.08 (1H,s), 1000 | 1954, 1202,
(1H, 5), 12.50 (1H, br s) 1172, 1086,
1001, 801, 769,
751
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751 -
(cm)

1.80-1.95 (1 H,
2. 55- 2. 65W0D3Mb430) ,

m,

111 WD 03/064397 PCT/ US03/02096 Conmpd M+l Rt
2.10-2.22 (1 H,
4.15-4.25 (1 H, 1511, 1484, 1026 315 PC2AI503§/02086 93- 7. 00

m, 2.45 1658,

1564,

IHNWR IR No (obs)
(3H,

s),

(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 m,
2.67 (1 H [Tonfd/B MEIH % 390 (1 H ,1). 7.28 (1 A, 1), 10R7 389 7.10
7.35-7.45 (oHNm 7(05557 t(2H n, 7.9ENM(R2H M, 7.97 (@khY)s). [8.49 (1
H s), 10. 48—+t HOHsatt RETTK '2’102@2 5. '!1658415‘64 (HH m,
1028 371 6.B6 2.78 (1 Him, 3 %b) i ?}m @2 5&4 116k, 148), 7,90 (2H,
d), 8.01 (3H, 1%, B.5% (1 b6 s)m 69@75(5].(1&nll-)|.7®)7dﬁl(CIH spl t 23004990, 805, (2H, ),
3.09-3.20 (RH, m,|4.12-|4.20 mﬂﬁ O ) 2077159, (02H Hr), 771,490 1029]- 7. 72
7.51(2H, )| 76417 75 (4H )| S)7128810. eSS ( H—m—8-—27 (1 H,
m, 8.73 (1| H s),| 9.55[(1 H 98(1:1(5:%)34(‘%@26 fiTa®i50((1 H s) TFA salt
1.99-2.09 (RHi0M), | 2382-2. 6170 ( 2H35 M5 ( 6l3 nZJT51 57 |-|(|4H79 6. 95-6. 99 (2H,
T, 7.26.7.B1 1030| 5.82 (4K N} GAmEBSTARE) (339‘[1“@,,1088 2818. 33 (2H, ,
9.01 (1 H &), 10.05 (1 H s). (115! sr»ﬂCl(saltH s) TEA salt 2126-2 32 (2H m,
2.67-2.78 (RH, m,|3.69-]3.78 q 7(? 7765@1“ 7.20-7.46(1031 -
7.19 (4H, ), Ws70| ( 371H, n)3-§67 j‘ﬂ; e 852 ), 833 (1 H m,
935 (1 H &), 10.09 1 H| s), I ehoih i TFA Sal 1 69-1.82 (1 H m,
2.05-2.20 ([ H_m| 2.45] 1660|24468% 2H110,332)933232H a;3422 61 (2H, ™,
4.05-4.19 (L H m}| 7.10{7.61 15554H1m1>%217 41- 99((1 H, s), 8.13 (1
H s), 10.18 1489, | 1227. i.lﬂzs @? & él H nm- 2.10-2.23
(1 H m, 2{42 165{, 1593, 10 1 ﬁ( ’2.62 (2H, ny,
3.69-3.89 (L H 15p0, 1503, 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
2.06-2.32 (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 (1H, m), 2.42 | 1651, 1593,
(3H, 5), 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, 5), 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), 2.2 | 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 | (aH, 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, 5), 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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m,
H brs).

1034 309 WO043/0683p] s),

7.20-7.48 (7H, m,
1308. 1.70-1.88 (1 H m,
2.45-2.62 (2H, m,

8.08 (1 H s),

10. 15 1479, 1446,
2.10-2.23 (1 H m,

1 H brs),
2.42 1651, 1593,
3.69-3.89 (1 H, pCFAGO3/AHOS, ),

12.50 1

12.50 1 H
7.20-7.48 (7H, m), 8.08 (1 H, s), 10.15 1479, 1446, 1 H, brs), ,
brs). 1308_( 1.75-190 (1 H m, 2.08-2.24 (1 H, n’) 2 2 3212 1656 |(-|3H1n)
s), 2,53-2.pSonmd | MI+13]9654. 02 (1 H, 16 55 , - 1 H, ,
7? 30-7.45 (8HNao), | 1bh9), %‘ 1035 315 5. 45 7. 53 (] H, Lcml) “')g (]7-8?
s), 10.18 (L H 14p0, 13 19218 (zlomesleﬂpm 328 H §§2—555; 1 1
7)52, 701, 669 1.7p-1.83 (1 H, $)) 2.562.600H2 mf, 3.8( }'In 3./15 1036 428 7. 07
3.52 (2H, nj, '$879; 340 (17# i, rw,m&nHmmwzmeHmm 7./15-7.61 (11 H m,
8.49 (1 H, s) 8. 84-8. 95(1 H, 1,921'1(?« 374(1F, gpdg (Hie).83- J{gz (rlﬁH qlﬁgé 4 02
2.02-2.14 ( 2. 4371659, EEve ] 10'4' 73 Hm (T {—=H—" - 4.
(1H, 1511, 14%?4_? 10;@1 299_4. 85mm.o2. Hﬁ.(f ﬁ 57 %‘»Z (1 H, s), 22'7-42
1449, 1308, ml 7.56] (1*H sy.m).a8H 4, $—b4(3|)|,,s) §0s 49, (1 H 1011, Ho3,
936, s), 1574 H brls) Q7ﬁbrs);g(m715(1ﬂ-qmrs) 12¢0(1H,7aue) -112 WO 03/ 064397
PCT/ US03/ 02096 Cofmpd M+l 1 Nol ‘;g Eiﬂﬁ;l;fm 6 50
2.07-2.25 (1 kaom)|, 2:1426| (34, ‘S T—I 4 4? 42(5 H 'S)
1038 400 7.43 (1 H m, .09 ( #m rl7)52-7 5 1231811? ’ ¥ '
8.75 (1 H, |s).— 10110 (1 H_s), 81%1298,5&(1+H ss)wzséﬁ 2.7 (2H,
m, 3.81 (1 H 1039 404/ 7.41 71475((1{'721 Ml@ﬁ%@(ﬂHﬁnSﬂ 1 H m, 7.72p-7.44
(9°H m, 7621 H ). %3 #’%; 2%5“ 1“"”‘6Q?2E”‘f5 L 1 0s5a Hhoare
12.07 1H Hrs 1.71-1.82 (1 H, )1'52 %"E%) 2 g6- 1651, 1593,
2.61 (2H, mM. 3.84 (1 H|brt. J(ﬂq:b@) 527, 1489, 1040 414 7.
7.12 (1 H |m, 7.40-7.28 (1 H, 1@183(12'l9m724(8221ﬁ(5rgr%%?36)18|_| $47;1, 3;3), 25.(5%;_'7.65
— e 380 B& & ,,16 . y
l(arst) m, 7.89 (1 H d, J 12“]( 3}7207578103 m), 7.82-7.95 (2H, | 1602, 1543,
: ), 8.08 (1H, 5), 9.01 (1H, 5), 10.13 (1H, s), | 1507, 1489,
1042 428 6.03 1277(1H br s) 1313, 1232,
1202, 1180,
1135, 799, 715,
695, 668
1.61-1.80 (14, m), 2.082.11 (1H, m), 3.10-
3.60 (2H, m), 3.79-3.88 (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).
L61-L.80 (1H, m), 2.08-2.11 (IH, m), 3.10- | |
3.60 (2H, m), 3.79-3.88 (1H, m), 7.10-7.60 » 1536,
1044 R0 1595 | (RH m), 7.81-8.08 BH, m), 10,18 (1EL &) iggg i;‘;i
10.80 (1H, brs), 12.76 (1H, brs). » 1284,
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 }Sgg iﬁg’
1045 490 | 642 | (QH,m),7327.62 (3H, m), 780791 2H, | 45, P
m), 8.10 (1H, ), 10.20 (1H, brs), 10.80 (EL, ey
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 | 644 | (H m) 732762 (3H, m), 780-7.91 2H, | 1455 e
m), 8.10 (1H, s), 10.20 (1H, brs), 10.80 (1FL, ey
brs), 12.75 (1H, brs).
3308, 1669,
1.82-1.96 (1H, m), 2.24-2.30 (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 (1H, 1), 1443, 1328,
1047 WL TS0 7 567,67 (1H, m), 7.80-7.90 (1EL m), §.20 1270, 1237,
(1H, 5), 8.36 (1H, 5), 9.36 (1H, 5), 10.20 1218, 1188,
(1H, brs), 12.13 (1H, ). 1127, 994, 876,
806, 784, 666
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1.67-1.75 (1 H 1), 2.06-2.22 (1 H m, 2.42- 2.60 (2H, n), 3.78-3.88 (1 H,
m, 6.69-6.75 1041 404 5.44 (1 H, m), 7.19-7.59 (8H, ), 7.90-8.00 (2H, -
m, 10. 18WOD3MG438), 10.60 (1 H, brs), 12.70 1H, brs). 1.6BCIAB83/¢Mo¢H, ),
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, n), 7.82-7.95 (2H, 1602, 1543, 1042
428 6. 03 M|, Cémba |( MHL 01 (1 H, s) 1\#%13 (1 H s}, 15y, 14B9,
12.77 (1 H, bgq'\;? 3;&,511 ?,t 1202 1180H B 799, 715, 95, 66B
1.61-1. 80 (FH—m], 2- 0821 (T H 1,3 T0—1023 220 5] H m,
3.79-3.88 (|1 H m|, 7.10;7.60 1(§H96@H££281112939Qﬁ1(n Uzszm, 1%& iLs%9(1 H s),
10.80 1H, brs), 12.76 1H brs)|. 4(0bke, 8),7.18-708- 11335( m, 3.10
3.60 (2H, m, 013879-34§8 1%—1 ')(2H7m)l’ﬂ2877ﬁﬂ2ﬂ,4198745](ﬂ[—32) :|.04l443412ﬁ85 05 1498,
1412, (8H,| m%®%7.181%8. 0B 181, | T¥6,7.0QuE &), (7186798 Y1 H, k3320 128470,1280, 8D ( 1H,
brs), 12.76 (1H, HQrs). 1|78- 1.|Q0H(sLi36 (i, 2. BALER sBE0A0LH, | m)121831128 3| 50 (2H,
m, 4.17-4.24 (1H| m), 7| 09- 7. |28 ie812.13483D ). 1045 490 64227 P¥, 876)
7.32-7.62 (3H—m .| 7.80-7 91 (7|—| 1468, 1439 8 10 (1896846640 20 (1H,
brs), 10.80 (1H 1422, 1B18, 180 7132(%1%11 )3]@82 1.78-1.90 (1H,
m, 2.20-2.361¢48H,| m2o 3| 280c3.[5 2933 m), 7.09- 7| 28
1468, 1449, 1046 |490 6. 44 (2I—,1p%b(l o3 137(746 fw |80-7.91 (2H, 1468,
1439, ), B—0—(iH—s) 102 113.1, 30 “')142‘:, +318— bt s),
12.75 (1H, |brs). 1282 3308, 16605, ,gzég ?ﬁf 3. 24-1B53B5LIH ),
2.52- 1603,| 1559, | 2485 D9 n)&ggzhgén)z& ody)7.80 (1ek 51 7.128H 1835 | 1473,
1047 481 7.50 (2H,| m), 7|28-7.48 163%ho. rs)(mzn)mas(z;hlﬂ brd) .L443 133378’
7.56-7.67 (IH, m,[ 7.80-7.90 (|l&o-m9s,(18 m3Q.0cv2/8 (1123 8,19- ( L1H705)6468. B6 ( 1H,
s), 9.36 (1 ,10%% 10,20 1248, |BLBRH, nf)1¥18-389 (8, m),BBOIBL ( 1H,15%9) 1536127, 994,
876, 806, 78 66 - 118 U |'s), 6.90-7.59 (12H, m), 8.01 (1H, 5), 10.15 1489, 1303,
(1H, brs), 1048 (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 » 122
1052 3691 691 1 (10H, m), 7.83-7.95 (IH, m), 850 (IH5), | 1319 1aoe
1022 (1H, s), e
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 1 369 | 694 | (108, m), 7.83-7.95 (1H, m), 8.50 (1H, ), -
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, 5), 10.16 (1H, ), 1238, 1202,
12.15 (1H, 5). 1180, 1134,
. 799, 786, 729,
699, 682.
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 | o0 100
1055 411 | 726 | (8H, m), 7.81-7.88 (1H, m), 8.20 (1H, s), 81 1137
8.43 (1H, s), 9.34 (1H, 5), 10.16 (1H, 5), 799,793, 700
12.15 (1H, s). 12, 7O
675
1668, 1560,
1.84-1.93 (1H, m), 2,27-2.38 (1H, m), 2.55- | 1496, 1473,
2.65 (2H, m), 4.20-4.30 (1H, m), 7.15-7.25 | 1443,1321,
1056 441 | 740 | (1H, m), 7.36-7.44 (1H, m), 7.50-7.66 (SH, | 1269, 1218,
m), 7.87-7.95 (2H, m), 8.39 (1€, s), 10.30 | 993,957, 825,
(1H, br ), 13.20 (1H, brs). 807, 777, 749,
720, 698.
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WD 03/ 064397 PCT/ US03/ 02096 Conmpd M+l Rt
1.82-1.96 (1H m,

1669,

m,
7.28-7.40 (

(1H, m,
1188, (1H,
(1H m, 2.
m, 7.10-7.
12.76 (1H,

420 6.59 2.
m, 7.15-7.
brs). 1.69-
6.60 3.50 (

4. 20-WO023/064BBY ) ,

2H, ), 7.45

8.20 1270, 1237,

2.2

4-2.39 (1H m, 2.52- 1603,

IHNWR IR No (obs) (cm)
2.65 (2H,

1559,

3308,

7.15-7.26 1535, 1473, 1048 481 4. 48C{ai¥p3/09096

(1H,
1

1443, 1328,
H s), 8.36 (1H s),

t),
9.36 (

7.56-7.67 (1H, m,

1H, s),

7.80-7.90
10. 20 1218,

M1

Eomll
o (dtd)

08¢y, 1
U

3

S). 1127, g§4 876, 806,
10 1049 42 NMR 3. 60 (2H,

734

1

, oge 1.
i

51- 1. 80
88 (1H,

25 AN

brs)
39-2.6

611ds7H,
1.83 (1H,

2H, m,

1
1.
4 (2H,
Mha1

m,
3.78

13-1.

7

AQ [ 2Ll 10 1Q /(411
BRAVAC N W) I A ||,, TOU, IO \.LI_I,

. %22%%%5%25?;

%f}g 1’5 7
R k927 3639.44 A0

OmP B 8’( i@i D)), 28391(9%1 sf, 6(7 Qo
14tkT, o)), 1300804, 6241, 1598, 15

°}

Lfﬁi% %1
h 1hfeang

A, 13, 124E. 5
ZLGQ@ 993;le)51
36776, 789, 726.

, brs),
1050
88 (1H,

P (1h,
444
D0- 7. 59

(12H, ), 8.01 (1H, s), 1489, 1303, (1H, brs). 10)486491615. brk),
12.68 (1H, brs). 1231. 1.70-1.82 (1H, n) 2.11-2.24 (1H, M), 2.44- 2975,
2885, 2.59 (2H, n), 3.82-3.91 (1H, ), 7.18-7.60 1660, 1555, 1052 369 6. 91
1489, 1384, (10H, n) 7.83-7.95 (1fXample$3 50 (1H s), 1317, 1255, 10.22
(1H,'s), 1146 1.70-1.82 (1H, MarRakinRidd A4k, M, 2.44 1053 369 6.94
2.59 (2H, m), 3.82-3. 91 (1H, ™, M, 7.83-7.95 (1H ny,
8.50 (1H [00172] 10Campbids wore sdiBerRid for thiir ability fo hafiH AKEABing A8aRIard 589,
1.77-1.87 2.16-2 55- 15 533, 2.66

3.82- 3. 900‘%“#?‘1 yme agsay A Féﬁ eﬁ%‘?é’fg?i@s‘cz? %(9@%)217124% zési%fhwe?ﬁc f?edségﬁ 88

(1H m, & 2Qifdid of51)00 r&ﬁﬁ%ﬁpﬁg 9>, 10 %aMEMgéb 2§ }nMSNa'i'ﬂ (kM 1§TT a%@ 31755 (1H,
s), 1238, 1202, 12 H s). 1180 799, 786, 729,

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]
listed above, with the exception of AKT, DTT, and the test compound of interest. 55 ul

An assay stock buffer solution was prepared containing all of the reagents

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]
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 1-227, 1-231 through I-234, I-242, 1-243, 1-245, 1-247,

The following compounds were shown to have Kj values less than 1 uM for
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1.77-1.87 (1H n), 2.16-2.27 (1H, n), 2.55- 1670, 1603, 2.66 (2H, m,

3.82-3.90 (1H, m), 7.12-7.50 1559, 1479, 1055 411 7.26 (8H, n), 7.81-7.88
(1H, n), 8OBEBEY s), 1329, 1203, 8.43 (1H, s), 9.34 (1BCTA)SO3/AW9E6 ( 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, m, 2.55- 1496, 1473, 2.65 (2H n), 4.20-4.30 (1H,

nm, 7.15- 7235&3;66@1 I-Q,?zIZITzsmﬁl@ugmLzzg 401 005 H-1006, I-1036-171.022, 1-1048 thidugh
7.50-7.66 (5H, 1269, 1218, n), 7.87-7.95 (2H, m, 8.39 (1H, s), 10. %30 993,
957, 825, FIP4HI-1849 and 1-18540 (1H br s). 807, 777, 749, 720, 698. - 114 WO

‘221-,86439%@‘1?’ SO0 AR in OB ML o HNS JLEL KR 0 8 nd 852,
m, 4.20-49 3QLI‘(/Ijﬂ)'i; ARIL-3 (Cdrapdundmubibbss cokiddPondlid e detdpolind Sufnbets liged in
7.36-7.44 (1H, 7.50-7. 606 (5H, 1269, 1218, n), 7.87-7.95 (2H, m, 8.39

(1H, s), Tebled 1252I-169535, 860, 43, 1H8 ubroug;l 1-5131-50 tiropgh b#6.9)58, 66, 1-6%9,

oreencd FOI-FTmoaby (5005 fid Bie Td Bt hg PR 3> BRA I B y e

assay (Foxiap, ]ﬁiSOthRﬁtghEILIYSZSP!lM I(ﬂsaQﬁrbu hlzzé%wmayq-w Bzw,rma@d out
ina mxture of 100 nmM HEPES 7. mM DTT and 3%

DMVBO.  Fi n&245ub270; &t2§5do2159@ﬁ11%?,|101r9§81 h1@ Iﬁ@%%\y[ Wéﬁel hﬁﬁ@ Mlﬁéfb 1S ma

Chem cal s Anerican Peptide, Sunnyvale, CA).
Assays vve%elaggpﬁgg a?q§6§ gf)and nM AKT. Final concentrations of the

conponent §001761 heTae ﬂﬂlo@ﬂng BEpRunRly sxteethrﬁo&aﬁe Mﬂh@mﬂme&im QY aundat e,
ruvat e kinase and 10 t | act at e dehydrogenase.

300 tM NADH, 30t

[00173] ARO 94@\4@%38&3 ﬁqamgwrgidwmheéwmp%deteg heeprapmymndingmbgrsdistedin ¢ he
reagents t b t f

conpound gl 1f%nt eggs?\ﬁ%g% tI%S Pﬁ?fe stEtSEOPQ? ég-ngswiajll%lglc@gdf ?646 ?3%)53 |1

pl ate fol kesvedody addition of 2l of 1 mM DMSO stock containing the test
conmpound (final conmpound concentration 30 M. The plate was pre-incubated
for about 10 m nutes at 30C and the reaction initiated by addition of 10 |
of enzyme (final concentration 45 44 MM DTT. Rates of reaction were
obt ai ned using a Ml ecul ar Devi ces X Plus plate reader over a 15

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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mnute read tinme at 30C. Conpounds showi ng greater than 50% i nhibition
versus standard wells containing the assay m xture and DVSO w t hout test
conmpound werog/o643ptrated to determ ne | C50 val ues. [00174] pCrashabioesv ng
conmpounds were shown to have Ki values less than 1 Mfor Akt-3 (Conpound
nunbers correspond to the conmpound nunbers listed in Table 1.): I- 59,

1-60, |- 6driodtoGBe addifidn oflthe feactiod metiire7 (300@-1:)74The]sp8?s Wt gt doalt @ atl - 108
through 1-110, - 112, 1-115 throug - | -124 through 1-127, 1-129

t hr oug h | lengie) minut ptibr iouytshisteps 14 >< 200511410®m%plgr$ph011e1501d,| 0.619% Tween49,

i %ig 1 %g)z /%\%?fcfggﬁltggﬁ%gpflp%i "?‘Fﬂ%%%ntlhou %fmtﬁa%a% co%kt@ié’e%ﬁéié h1 247,

- 115 1‘9%%%&&%%@%11%9% schitfation BEGHAB ( Ms%ﬁéﬁclfoé’e‘i@m iough
1-258, 1- 1008, 'T-1006, 1-101471-1025 151043 throdgh  1-1047,1-1049 and

1-1054. [Somﬁﬂ]itlc“ﬁhéomwﬂ Wal}ag) corrpounds wer e shown to have K| val ues

bet ween 1 or AKT- Commo .n ers corr t he
conpound Hﬁ”‘ggf fEOQPQHn({lSr?hO‘f’érlﬁ %‘eétCSF%g&gQ‘?ofp LHONSEEISUP S %Har 10148
thr OUQ h | C@rﬂtamiﬁigﬁﬁe ta§§a9 WeiRtute B DVED with6d: tes¥'c6 ound Wése titrated to
1-72,1-76, 1-77 78, 1-83, and 1-85, 1-107, |-11T 1-113, 1-114,

1- 123 1- 1ggemlm§3(25()va1ue§42 1-150 through 1-152, 1- 154, 1-156 throu h

1016, 1- (U501 TugTariing copavi SR then o by K2 O R SHAn A fo, I-io1r
1-1052, 1- 931 @gm%)bﬂtﬁ’@ﬁumfaé}g’ é&@&sggﬂ&tc;tﬁé E%%&W@Hﬁe&‘ﬁf?abﬁ@@‘)m to

have Ki val ues bet ween 10.0 and Mfo KT-3 ound nunbers
cor r espond100, kF H, &d@ﬁohhﬂ) kb 519, I-d2ed-12, IT&hIIeHﬁT?*l% 1-127, I-130,

- igé fléigg’l &ﬁ% l%ﬁﬁlg@ ﬁﬁ}i P%?aiﬁfg’é 4@%5&@% lgﬁ?lgﬁ? Fonl A% 173[00177]

Conpounds Iwenel-m eqedi-1gw, 11189 11981104 Y1-193, [4197 m198PD&06 mnngzao

radi oact i ve @1 ate | ncorporat| on assai/ %&

Scr een. , thropgh 12885 byd0.ieddd . E3d4 il Sdhﬂouglﬁl 35 haIx%i?’r &259 t@@'&ﬁhﬂvl

HEPES ( pH )v T | b

concent ratI ?8251 %73120{[ ﬁg‘béa/g[ggozzmg@ﬁ%%%&&zg\q&% &%g?n@?a 0?)4 g?\é 65 M

peptl de (PDBY1,del048phtoagk I-10a6.d-1R48CT- 04N 05S2AdsIDFS, 1-WeFteareldr 105€d out at 30
"Cand 25 nM PDK-1 in the presence of -27 32P] ATP Arrer sham

Phar maci al#1&léc hThM‘él}Oé’t‘ia&fOIBR‘?undArY"eé% W%fpgéxe 53? PE%C%’F’M H-ﬂ{ﬁ aﬁ

pr epar ed e pt| on of
ATP, and %ﬁ E’feﬁ} reyqig [ Omg) Hﬁ(ﬁlgu eres Spui@&i ? Qﬁégun @bér? lSJtig ?% was
pl aced i nTabiRa. ek, ph@t g-10701- hpz/\qollbyl-awuimgnl-pict 1_m901_1zaz FILMMDNSQ st ock
contai ning the test conipoun in conpound_concentration 25 al

DVSO concérifBalt1ah 1%, WﬁaI‘dl(79{1e17/§a§'17@r1e17ﬂc%5@&1&5@1 1§6010¥871@1§$=nut es at
30' C and r [
concentr a ﬁg% lem%hggggﬁﬁelbgzeggg??%n%ggi 51@%(:’5 Ielg)B %ibd‘ﬁz 1(r¥118riut es by
the addi t 1-a036/1-1038| I- 104014 10phaspheosx acid, 0.01 % Tween-20. A
phosphocel | uI gse 96 well plate (M]Ilipore, Cat no.
[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.
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MAPHNOB50) was pretreated with 100L 100mM phosphoric acid, 0.01% Tween-20

-116 WO 03/064397 PCT/ US03/ 02096 prior to the addition of the reaction

m xture (WOMBYP643The spots were |left to soak for at | east PETAISO&0®36 pri or

to wash steps (4 x 200L 100mM phosphoric acid, 0.01% Tween- 20). After

drying, 20L Optiphase "SuperM x' liquid scintillation cocktail (Perkin

El mer) was added to the well prior tBx&gpleisl | ation counting (1450

M crobeta Liquid Scintillation Counter, Wallac). [00179] Conpounds show ng
ROCI Thehition pesdvs

greater than 50%i nhi bition vers contai ni ng the assay
i xt ur e ag fﬂ\ﬁ dfifitingt G3te SORROHAG MK Shility! b Al ROCHTLAE T Phah?
val ues. 018 ovm ng conpounds were ave A Ki of ‘fess

et y f?”ple@%m e ool Do AP, Raktof e nnivdrtaer s
e Qzﬁ%fé\ﬁﬁﬂ%%pﬁwﬁwm@@lz 2§1111§I2N&C st b5 and i Daso.
1-141, 1- 163y, . : : "

|-181, 1-182, [-189, -193 [-194,
| -230, | p@gpepﬂdEZ(WRNRﬂlﬁ@W |AR&B;an Pefa‘.tﬂdb Sbnﬂyﬂvhle CW%SS&ysMé}e bﬁrrmdgh

| -251, 1-25 -259 = , 1-272 1006, 1-1022, 1023, 1-1026,
| - 1027, Oi‘gé%élo %ﬁ@@%&f %5@ COHCfHTBH%nSPfI’@%@f?PﬂIijW fheqpapled
| -1048, 1 -chOfle %%%eré-z 5Qa0s ghod ﬂﬁfén@l@? Vaéleoéao hOﬁf@%&/Mﬁf@ng

conpounds were shown to have a Ki ween 1 and 3MTfo
( Conpound kma%éntélQoghlelslp@th@debydrhgelmmmound nunbers listed in Table 1.):

1-98, 1-1 107 1-112 122, 24 1-129, 140, 1- 147,
| - 158, %%1 17640 ?Ssi%%ochlb‘%% “%?%W‘S P“‘i’?@ cphipjiing a‘%@%%’efeﬁ%tsl 186,
| -187, |- 1884 abbvd, 98th the bﬁ&gtlbn%ﬁROdK A3IBT ahd dd3estlcordBund ofiadrest” 3311

| -1000, 1-1005, |-1007 1036, 1-1038, 1-1040, 1-1054 and |-1055.

[00182] TP thedPstavactign svampbasad in Q\é%wgﬂ@&w fadloweddyadditionfof dridaf@rmMhan 3M
f PDK- h d d
oy o PUSPIRRGHIRELS GLEARRIREE: LRSS Rl S

1-131, 1- pRide whs ﬂ:&élncubaﬂza%r abbufl {Pminutéstat 30T dGind lthdl®@etion initiated b
1-153, 154%“115511 [-159, I1-161, 1-163,1-178, 1-183, 1-184, 1-190,

|- 191, 03.0530 1l of oz mer{igalfiongensipiion 100 pbl). Rapesef rqaction were 229,
i igg 1 1' f%%%l d]usg%ZS é Ulkrag‘ﬁ %gtsgéaﬁlei glg%rglgl]g 1(’6%%(9\;3‘1" %%ﬂlﬂ%kﬁ‘ead time

1- 1037, 1- 2039 C1- Q@Aﬁqmldi@mmgl?ﬁﬂ%lﬂmmﬁBﬂ versds $taddibd wells ddnfaind¥Q I0BISTH4397
PCT/ USOS/?) 96 Exa Ie 45 . Rcraﬁ?{%gé; on Ass 00183 Conpounds wer e
screened 81"} ﬁ%rPPO » PETStitrage HH%‘? HGHFRPEPOCbupl ed enzyme
assay (Fommtssgl @h@%&)o»ﬁhgt:@fnp@ 1sw7ere§%{>%%to ﬂ%‘%@%tK QP Fes VR JﬁgMgﬂofd out

in 100 mM HEPES pH 7.5 Cl2, 25 mM NaCl, 1 nM DTT an
Fi nal subfOGK&Compoemt nanhbars soirgspbinktoaths aym‘pemnil ﬂlﬁnMrMEtedﬁl 'Date ¢bemi caI S)

and 200 WPPR! 196, IS TSN 163 ok 5P, TR 503 BHomph Bley, 1700, LI S
I-120, I-123, I-125, I-126, 1129, I-132, 1-137, 1-136, I-141, I—142, 1-144, 1-145, 1-153,
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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out at 30 C and 200 nM ROCK. Final concentrations of the conponents of the
coupled enzyne systemwere 2.5 nM phosphoenol pyruvate, 400 M NADH, 30 g/ m
pyruvat e whionaesoand 10 g/ m | actate dehydrogenase. [00182 TArsoze®ay st ock
buffer solution was prepared containing all of the reagents |isted above,
wi th the exception of ROCK, DIT and the test conpound of interest. 56 | of
the test reaction was placed in a 3I3dAMPIIE 44 ate foll owed by addition of 1
| of 2 M DMSO stock containing the test conpound (final conpound
concentration 30 M. The plate RB4 Iphibition Asagd f or about 10 minutes at 30

C and the d’0§§§]t ' O@oxk}?bﬁx@t&e(iie Q%een%ﬁq{nl {hef 8.81](119;9)1% %ﬁt u ing (afsltéﬁll%l SRad

concentra 1on 100 f eac aln

U t ramar kequphddeenzomed @safyidBoc el £ Prééin 8@‘1/ £(1988)57,122497. eAsfsaWiwénelmmﬁtou'BOC
Conmpounds, show ng >50 %.inhibition versus standard wells cont aini

DUt o CoMDRRIMIegEH00 FAYIIERES Aaa1) e09 MGl &3 MMAIGls i AV LF AT 4o

Than 1 M Do O R BaRT { s e A PR e i) o°°
listed i naﬁB&%ﬂ @Mlpépnd&{lﬁempﬁdeﬁ Alndichn 2@ptlde2 Spndyvake, CAH4 AstayBIverd cBBied
“120, 1t g 14981 b rinatpatentianign: of b gomponess of the gogied | - 100s,
|- 1006, 15006 sy%e&ﬁ?@m 22 NI pﬂ%ﬁan &Qﬁérl%l@%t%;@@@ i &EH“SO Wt@‘er e

shown to ‘ﬁave a bet ween Oorrpoun ers
cor r esponkinase andd Oqogimb lacthimdetlydragehasst ed in Table 1.): 1-4,1-7,

1-9,1-24, 1- 1- 31t h 34, 1-38, d 71 Th

forl out moliozfley i RLaSes SradhaHA s thin was Rebufl Sotiaihie %{‘ﬁ%ﬂfﬁ%m@ﬁs
(COWpOUﬂdhﬂé'dIfQS‘dv% @ﬁh&ﬁé@&@ﬁnéxpofth %ﬂﬁﬁéﬂ%@t FHATRRNE oF 1@&@5& i58 éﬂ@bh@ 1.):
1-12, 1-13, 1- ,161 -28129 1-30, 0-102, 1-118,

1- 140, 1- 190¢ oluimwas pla@edl inarowell phatsfollpwed By @édnagrr oPZH u&@M&Qe@sk

EXAMPLE 46 PKA. | nhi. n 0188 screened for their
oo 1ty nms et SR clRomR e SRS Sl S oy ot i
Prot ei n SedncenttkRADf SAMY glatém i@ibated Ebi I(Eﬂmﬁiﬂés ati30°@amd theur e of 100
mM HEPES 7.5, 10 mM MgCl2, 2 1 MM DIT and 3% DNVSO.. Fi nal

subst r at ereaeiribinitiaied @h&ddﬂmort oled &15%% Reéfiral sonqgniatton 3 @Mé Eritinh r@@ﬂt@n and

ggl’ II’V: ggpt OEEE% V(’Llfggggtte]v angqu{ W&gﬁﬁppegng §géry§%mxat 10 C%ﬁe corrponent S

of the comimadtimenourse. $¢S0 end Kedsa debe caléybined flooemmi- nmauv@rﬁsloﬁoo M NADH,
30 g/ p vate, kinase and 10 g/ te dehydrogenase. 189 An
nosay st DAY FnE UG EHSROT S ks BB Goan SO TohSRE Bttt <
l'isted abgyﬁ,hpgﬂggftgv% 8X¢ Bt o1 bl s 4nd the test conpound of interest.

55 | of the” stock solution was placed in'a 96 well plate followed by
addi ti on ©0190] ofTMoMmkommﬁamre@owtoalavda Kutf lossther 11 forest

\(,Ivggp glrjgidn %‘l‘%‘a A y n%p%%p&%sp&n%é%@%}hglﬂ%ﬁg ?urllt [i)e}sllgi:réd?;l Tgl!)\{pe 1. )TPE plate
I-35, I-40, I—43, I-48, I-51, I-52, 1-54, 1-55, 1-56, I-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, 11026, 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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reaction initiated by addition of 51 of ATP (final concentration 50 M.
Initial reaction rates were determned with a Ml ecul ar Devi ces SpectralMax
Pl us pl atworgadse7 over a 15 mnute tinme course. | C50 andPKir/usat/exoner e
calculated fromnon-linear regression analysis using the Prism software
package (G aphPad Prismversion 3.0a for Mcintosh, G aphPad Software, San
Diego California, USA). [00190] ThesxaMmw oy conpounds were shown to have

a Ki of less than 1 pMfor PKA (Conpound nunbers correspond to the
corrpound nunbers listed in Tabl u_gﬁmw 1-40, 1-43, 1-48, 1-51,
1-52, 5, 59. 160 rough  1-78,
1-85 1- 9@001%23 C?mé’ﬁu?‘#r%?}s ﬁ"rleerl“f#or %eTf?ﬁ%Y qipitp 279§§F1(t‘1g 1-138

through | rd#dactivé: Eﬁé&})hhﬂéﬁ ratidiftBssdy Wpslaté%t&cﬂl@ﬁ)gy]@ﬂtﬁ&ldtﬂ}fdpmgh 1- 169,
1-172, 1-174,1-17 177 rough 1-189,  1-193 through 1-201 203

t hrough 1Bgamol. Bcrpems, (1996p¥, 471 2@@% Micsuggitied ogtgn a mixfue of &mMMQIFﬁ

27 180 ekt Pyt %ﬂs*&@%%%siyo%ifé?f?’me

fol | ow ng 16NPATRESigner Chehioals) 4nd TBUB Bepfide TRKIRNRTILWVaUgstaldLtdn PKA
(Conpound _nunbers _correspond to. the cto%ound nunbers listed in Table 1.):
al

1- 6, 1- 24, Dpndee, 11K Asspypwers gamrieden Gpnggn Wme&@agezofp@ﬂségo@rw?‘%
EXAMPLE 4 I g%{;
t hei r abi I{{t%Ptslgtlél mﬁ%twggﬁmzllnhgﬂ&& @oactﬁﬂ%l)@{)spﬁ%é (ﬂ o

| ncor por atArgdstiass BijarglacldISibatR, AnetsBe&iNTK)ONn aRaY btodk Buti@esolution vaisonol .
Screen., (1996) 1, 47). Assays were carried out 1n a mxture of 8mM MOPS

(pH 7. 0) PrepareRhovniaiEng akk of @ICZﬂ@&eE@ﬁAtedﬁbﬁé% withhide execption o€ oAty ard &8s i n
th LTV,
e, 25 AP Spgdah A THeles) o1 P SR Lo HA0M REPh 55 WEKFTL TV

presence Mllqm?dﬂl&@lﬁdd&mlﬁbfﬁm oﬂMMbe&th)Msml stdelecontipingnibie feyt- 33P] ATP

(Specific activity approx. Aner shamm Pharnaci a Bi tec
Aer sham S¥JRPOU 1‘5@‘&35?3@1(9%1 Oemppépd g@}Cﬁmr@wr\,W %PM SREGHY erilrﬁlé al |

of the r emgb%oh&&h%qoﬁéwemwﬁta% %Q@ ﬁﬁﬁ@étb@fbr%oﬂ"i% mﬁﬁ@estaF 90°é gl

conpound of 1 nterest e stoc solution was placed in a 96 well
pl ate foIthe(mecmobynmmdthymddrtfonbfléuthﬁBI(dﬁmﬁl cendeDivBOsI AM).cont ai n| ng the

eapect | vEIIOIT ;e ke b vantaareg D suites REGETAbEioh e Shefh cubat e 1 or

about 10 Bhéphesc aéld%eﬁu@ﬂdA Hog H&@Hﬁlbéhr% e 'pPaTt@(lk/HPNp&QC@éﬂnQn of 4L ATP
(final concentration 15M. 019% The reaction was stopped after 10

mhnut ﬁs blwff&BEN&&iﬁQ) Ve pmtreg@dawl\;l Ffrﬂb@pmﬁk‘f rhepphosiglagid, 891 7T ween-20
br ot roat ot e B bt e ShEabhshREB Lot Mo AL IEGR Y K% e

addi tion wasﬁ:hﬁumﬁ@sc;pnaﬂtoma@htste@s(zﬂlebouIIheommpﬁospﬁmec he&fi10.0 0% Sowdent or  at
| east 5 m nutes, prior to wash ste 4 x 200L 100nM phosphorl c acid, 0.01%

Tween- 20%0). Affteéudrsdng/,umgL Qmplw ar ix” HapidrsminsitlatioogscitadlPekin Elerpn
cocktai | ?"fg géﬁe& El ey %,11 PJLOT ProX m%ﬁlaﬁ?n H)] ¥ 1\5\% 6145?{ Vrotiela Efdu?& 4R

counti ng rqui ci n
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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Counter, Wallac). [00194] Percentage inhibition of conpounds at 2M and 0. 4M
was cal cul ated by conparing p70S6K activity with standard wells contai ni ng
t he assaywpiogspen3e7 and DMSO w t hout test conpound. [ 00195CCTarspaerods

showi ng high inhibition versus standard wells were titrated to determ ne

| C50 val ues. [00196] While we have described a nunber of enbodi nents of

t hi s i nvenkit@ifs scope bSthigippéititis td1ed dedined b?fﬂilé?a@éﬂ(ﬁﬂﬂ @sini¥aythbethah benkesl to
provi de ot her enbodi nents which utilize the conpounds and nmethods of this
i nvent i on SPaREe epbpdiments wiirh hiyee bosp rasessnied by-wanolamamelo64397

PCT/ US03/ 02096 that the scope of this invention is to be defined by the
appended clainms rather than by the specific enbodi nents which have been
represented by way of exanple. - 121 WD 03/064397 PCT/ US03/ 02096 W
claim 1. A nmethod 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 wth,
a compound 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-, -CONR-, -C(O-, or -SO2-; 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 atom attached thereto, forma 5-7 nenbered saturated,
partially unsaturated, or aromatic ring having 1-3 heteroatons

i ndependently sel ected fromnitrogen, oxygen, or sulfur; R2 is selected
fromQA, QNR5)2, or QC(R (QAr)R3, wherein:
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R and R3 optionally forma 5-7 nenbered saturated or partially unsaturated
ring having 0-4 heteroatons independently selected fromnitrogen, oxygen,
or sul furwo0eaet39 i s i ndependently sel ected from a val en®eThsnsioowss a Cl_4
al kyl i dene chain; each Ar is independently an optionally substituted ring
selected froma 5-7 nmenbered saturated, partially unsaturated, or fully
unsat ur at e ¢greiRecyclic ring having 0-4 heteroatons i ndependently sel ected
fromnitrogen, oxygen, or sulfur, or an 8-10 -122 WD 03/ 064397

PCT/ US03/ 02096 nenbered saturated, partially unsaturated, or fully

unsaturated bi¢yglig.ring. L t t ' : sel ected
fromnitrogen, ?b%y%gtr??h%?1@%%?@?%%%@’3@?@%@@?%%egﬁiﬁi%%%dﬁm ,

Q OC(O R5, Q CONHRS5(a)@paGes) BHRS, Q SRS, O N(R4)2, N(R (QAr),
NRC(OQNR4)2, or, NROQNR4A)2; R is an optionally substituted CL 6

al i phatic group; eath a®iologicehydideident |y sel ected from R COR5, CO2R5,
CON( R5) 2, , AL . eac IS, : cted from
R or Ar,; Vﬁg@etgﬁ(gg%ﬁg%% a(elac IStléﬁ %)e%%gl??%}{’ Z%Fg%? (ggl}gr%{(?nl%lﬁllogféggen or
C(R6) ; easding?6 vith, h odepentestfoymslallect ed from R Arl, hal ogen, CN, N2, OR
SR, N(R4)2, NRCOR NRCON(R4)?2, NRCOOR CONR4)2, OC(O NR4)2,
C2R OC(OR  N(R)S02R, N(R) S2N(R4) g! SO2R, or S2N(R4)2; and each Arl is
i ndependently selected froman o aI‘M? substituted 5-7 menbered
saturated, partially unsaturate fullly ?]%at urat ed nonocyclic ring
having 0-4 heteroatons independe Vel edRrPfrom ni trogen, oxygen, or
sul fur; provided that: when V1, M2, and V3are each CH and Rl is hydrogen,
then R is QC(R(QAr)R3, wherein R3is other than R, QOC(OR5, or
OCH2phenyl . 2. The nethod according to Flaim 1, wherein: Rl is selected

from hal ogen,, CN, N(R4) 2. or ti |l v. substituted CL.6 aliphatic; and R2
i s sel ect 8 PrafHacs ]rca%}(h eRka%E\)SfﬁqaﬂggfeWﬁ?mﬁl'and R3 optionally forma 5-7
nenber ed Ragwe@gcﬁgammmardgbﬁldm,m(rﬁ% rRi@IdrAHg having 0-4 heteroatons

i ndependent |y selected fromnitrogen, oxygen, or sulfur; Ar is an

opt i onal | ¥ isstlested fromdp Yalensebond et o 16 pbiriders: dhajre Hhercid UR i (foaedylene
iall . . | i g% ng having 0-4
P o e PARLShE P B FRRRSSYE SnasDo vo

het er oat ons 1 hdepé y selec rom oxyge sul fur, or a
9-10 nenber eN(RIAF,aCE0)N ®yF,1-CeD)-yorusent;ur at ed, or fully unsaturated
bicyclic ring havi n}g, 0-4 heteroatons i ndepenqent |y s«;l ected f rq{n ni {rogen,
oxygen, of i§@Frsralkyiidene hatprlsgeiapde 4vn grathyleneiiss o1 TopeoeipnallyRing

sel ected fr 4h2, NPR)-T-SR - 2. icgog8trect-edod.r g
O (R (Q A %’h%\kﬁer e AR 35 R (s B RS e el
-SOp-;
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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R and R3 optionally forma 5-7 nenbered saturated or partially unsaturated
ring having 0-4 heteroatons independently selected fromnitrogen, oxygen,

or sul f urwoO 081064337 an optional ly substituted 5-6 nenbered ®eatrursat/exdse
partially unsaturated, or fully wunsaturated nonocyclic ring having 04

het er oat ons i ndependently selected from nitrogen, oxygen, or sulfur, or an

optional 'y subshdrédéReratdlPariRPeiRehrsad Wrahdunsapaitbd BldyylicHis@haviag ed, or
fully unsaturated bicyclic ring havi n% 0-4 heteroatons 1 ndependently
sel ect ed fr drhateroztogsnndeprydpafly selected iHom nitigaen. REYEH), sbfBi¥ed from Q OR |

N(R4) 2, LAl ', O 3] di
o ol ai m & pisbieongk A 70, RLob A, U EeNI, & 0RO ARG SIET Tt it e
5- 6 menber ed)- 3R, ANE(QP&N NEHYONQMRARAEIR)QN{RDLY - unsat ur at ed

nmonocyclic ring having 0-4 heteroatons independently selected from
ni t r ogen, Rotpaentionlysybstifpted {ng aiphatic FavRct ed from - NHC(O) -, - NH-,

noror g1 g B RS indefEddYy s0166ila fomRTCORY, CORTERR ) SIE, SBLAACN:.

optional ly feprard;a 5-7 menbered saturated or partially unsaturated ring
havi ng 0-4 heteroatons independently selected fromnitrogen, oxygen, or
sul fur; 9ach %Hld@B?WS’ﬁﬁYP‘?}e%tﬁ‘ggrPF‘t]ﬁPéé%-6 menbered saturated, partially

unsat ur at Gay oyl LY HOSALUEALEHRAARN G kil RRAY(RY, 0 4 het er oat ors

i ndependent’ly sel ecte rom- nitrogen, oxygen, ur, or an, optionally
subst i t ut edth®RS1Qimdepteteatly setctedfren R, Adr halagdny Cii dLuOR; S8, N6RDb.ul | y

From n ¢ 1 ogdtiobRRyHROGBNR e F ke T SRR QI R Ry SfR.
N(R) C( O Q NaRR)Z0,R! NMOSIINN F4)D,R ol §O,NEHogh@ccording to either of
claims 3 or 5 ‘wherein said commpound has” the fornmula Il or IV: -124 WD
03/ 06439 7eRETUSBAeAEENtI-beleckedNram VR oftionalin\subsfituied V37 membemd N V 3 N
QGAr RHR3 I4 thereof.

H L1l 1V or rmaceutical |y acceptabl e
7. The net h&ﬁﬁéﬁﬁﬁmfyt‘@s%tflﬁtﬁﬂ?ffp eurné‘%ﬁraéeaqa 0%%0 Clgculrp%ﬁg E%‘gng ﬁe fornul a
Vi H 1 N V.hedtoflofas hdéBendentINséedied oM Miroktn, oxygen, or sulfur;
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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Ar V or a pharmaceutically acceptable salt thereof. 8. A conpound of
formula Ila: H1 NV. V2 0 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 subdeVingUethetarogtogs; iggepepdentlyisglgpted dom pifpoera. gFyews obpliHe same

nitrogen, 't akeR eRRbRALy WobltuldS 8 kAR FhAMA HARIR hnsd IS 8 iy M 2

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
it : i.S de0d dent | | ected f R, Arl, hal ,
o N, OR SRt g R o ey 27 (R OO R, CONRAY 2,
mgo) N( R4) 2, T"GRIR ctédr6nRNHINC?), SNER, -NWENSONNGBD) -2 -CIESRR,, -C=CSOZN(RE) 2i
an
-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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each Arl is independently selected froman optionally substituted 5-7
menbered saturated, partially unsaturated, or fully unsaturated nonocyclic
ri ng haviwg oB/0é439het er oat ons i ndependent|y sel ect ed from RCTIUSgEMOIOXYgenN,
or sulfur; provided that when V1, V2, and V3 are each CH and Rl is hydrogen
then R3 is other than R, QOC(OR5, or OCH2phenyl. 9. The conpound
according to claim8Hwherein: RL is select from hal ogen, N(R4)2, or
optionally substi tut ¢ \_/6 i @ati c; and \R2 W<y Q@ C(R (Q Ar)R3, wherein:
R and R3 optionallynforfha §-7 nber ed safur gt e Vor rtially unsaturated
ring having 0-4 het \2 ' oMt | y cted_fJomaiarogen, oxygen,
or sulfur; R3is sellected froqm RZ QOR5, @ N(RH)2NAY N(R C(O Q N(R4) 2,
or N(R)Q N(R4) 2; afd Ar is a optﬁﬁ)nally Jubstit ut é8 5-F nenber ed
saturated, partially uns%, rated, or fully unsi&ur ated nonocyclic ring
havi ng 0-4 heteroatons independently selected from - 126 WD 03/064397
PCT/ USO3/ Q)?Q%ﬁarnﬂdc%ﬁ@%@hac@ébwﬁé\salpﬂhm%ﬁtf ur, or an optionally substituted
9-10 nenbered saturated, partially unsaturated, or fully unsaturated
bicyclic ring having 0-4 heteroatons independently selected fromnitrogen,

oxygen, or sulfur., 10..The conpound according to claim erein: L is
sel ected from C#Jhljg}ecf?etgwgﬁ%(for‘gﬁ%gor ‘gal I?—IZWH‘R] PIWBouﬂaphew‘FJﬂ%&@}ﬁ%
met hyl, ethyl, propyl, isopropyl, Wyclopropyl, acetylenyl, or d t-butyl;

and R3 is selected from CH2OH, OH, 2 NH2,, CH2NHMe, CH2N( Me) 2,
CH2CH2NH2,  CH2CH2NHMe, CH2CH2N( Mgf 2, |C|-|2 2NHZ, NHCO2t - butyl, phenyl,

cyclopentyl, nethyl, ethyl, isppr N/g 'ﬁl Cl_éyl ,  NH(CH2) 3NH2,
2CHVE, ( ) 2NHEt , NHCH2pyri dyl ,

NH( CH2) 2NH2, CH2C( Me) 2NH2, CH

NHSO2phenyl, NHC(O) CH2C(O) Ct - b ((RNHC( O) CH2NH3, or  NHCH2- i mi dazol - 4-yl .
11. The conmpound according to gfaim8, wherein: Rl is hydrogen; and R2 is
QC(R(QA)R3, wherein: Rand R3 optionally forma 5-7 nenbered saturated

or partially unsaturated ring having 0V¥4 heteroatons i ndependent |y

sel ected {fQmnniti.Q 1 ri R3is selected fromQOR,

Q N(R4) 2, Ar?;,h ﬁ%ﬁ)%?%égﬁ%%%%e&gtrtﬁﬁf 'QN(R4)2; and Ar is an optionally
substituted 5-6 nenbered saturated, partially unsaturated, or fully

unsat urat ed nonocyclic ri avi.ng . 0-4 heteroatons independently sel ected
from ni trogen%‘ o’i?@‘@ﬁ?u%{l‘%sfgﬁ[?‘l}ﬁ,ql%r an optionally substituted 9-10
menbered saturated, partially ungatur gt ed, or fully unsaturated bicyclic

ring having 0-4 heteroatons i ndegen \I/;y sgl ected fromnitrogen, oxygen,
?d\cl aﬁm

or sulfur. 12. The conpound accqydi 11, wherein: R3 is selected
from OH, NH2, CHZNHZ: CH2NHMe, |3) ; B%NHZ, CH2 CH2NHWE,
CH2CH2N( Me) 2, NHCC2t - but yl phen]\éﬂ, NR( CH2N3NHZ
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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CH2C( Me) 2NH2, CH2C( Me) 2CHMe, NH( CH2) 2NH2, NH(CH2) 2NHEt, NHCH2pyri dyl,
NHSO2phenyl , NHC( O CH2C(O O - butyl , NHC( O CH2NH3, or NHCH2-i m dazol -4-yl.
-127 WO O30®8488797 PCT/ USO3/ 02096 13. The conpound accor dipeg/use3/edoaé m 8,
wherein said conpound is selected from the group consisting of. HHH
INlLl ON~O_'I O'I N_NHOHHOHHO M 0 1-31 1-32 1-33 NO\I F N

1% NO\ I Cl RNatdRNEpidnally SornMb)7 drlbtnbbrd Ghtufated orpaEHAIN MMsktufltbd Ang4 1- 35
1-36 HHHOBr I~001OM HO Ni N'" NHOAHAHOHHOC 1-37 1-38

1-39 H H NH zhgving Q-4 heterpaioms irjgpendenitlysehretpd fQuopline e opygss, fAF efug o
10 1 iy e Stk L TR 05 72
Aj O | -éf&hlady iddepéndently Gh optibilly sCbilidnel ing 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 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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WO 03/ 064397 Ppttinipsnapoeed, 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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NO HNH and 1-1037. 14. A conpound of formula Ilb: H NV~ V2 ON- V3
NR2 RH Ilb or a pharnaceutically acceptable salt thereof, wherein: Rl
is T-Ar; Woios/oesbected froma val ence bond or a ClL_6 al kylpcaarse3/eegé n,
wherein up to two nethylene wunits of T are optionally, and independently,
replaced by -0-, -N(R-, -S, -NNRCO-, -CCONR-, -C(O- or -S2-; -
135 WD 034064397 PCT/ U 3/ 02996 each R '8 |ndepE|ndentIy seI ed from

hydr ogen Qo [ b’m WPi ph gra)u ®two R
groups on &~Sa @g@n r W|th @M@m attached
t hereto, form aH5-%_ nenbered saturate partially unsaﬂ-lur ted, or aromatic
ring having 1-3 heferoatons independe tI)(/seI ected from nitrogen, oxygen,
or sulfur; R2 isfMER (QA)R3 whePeith and R30pt|o'ﬁa|"1yforma57
menber ed sat urated or partially unsatureﬁed ring having 0-4 heteroatons

i ndependent |y seliegjpad from nitrogenoopxygen, or sulifwgo2 each Qis

i ndependently selected froma val ence bond or a Cl1 4 al kylidene chai n; each

Ar is indeperﬁie tlyoan tbg@allyH :i tltut oMy seliected froma 5-7

menbered  safu @ d, at'¢ d, fully urate nocyclic
ring having 07 N oxt’ons i ndepe y S¢l ected f L oxygen,
or sulfur, or an 8H10 nmenber ed saturatﬂed partially unsat udatiedgy@r fully
unsat ur at ed bi cyclic 6 4
from ni trogen, oxygeny n) ur; R3 is's
Q OC(O)R5, Q CONHR5, Q O 5 HR5, Q SR5,
N(R)C(O)QN(R4)2 N(R)QN(R4)2,I 00k S an optlonalim@ybstltuted ClL 6
al i phatic group; eacl'? R4 is independently selected fromR COR5, C02R5,
CON( R5) 2, EOZRS, S02N(R5) 2, oM Arl; each R5 is indépendently selected from

R or Ar; d are ea ep nd ly sel et r op @ ogen or
C(R6); eac N ntI R Art ; NO2, OR,
SR, N(R4)2, N N( R) CON( R4) 2, im( C(O)OR CON( R4) 2,H OS( @H( R4) 2,

C2R, (O R,

HNH HNH
I-1006 1-1007 1-1008
H H
N\ O N.\ O N O
N N N N
H H OMe H
N N
H™H H™H HNAC
I-1009 1-1010 I-1011
H
L SO VL
N > N OMe N OMe
F\,N Bzl i gy HMH
I-1015 1-1016 1-1017
H N
N'\NI) o N@ o
N N
H OMe  HN{ H OMe
NH, NH,
1-1018 1-1019
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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
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, T is a valence bond, and R2 is QC(R(Q Ar)R3,
wherein Ar iHs an optionally substituted phenyl ring, then R3 is other than
Q OR5 or . d di ng j i

T- Ar, wher e}
-NHC(O -, /N7 -N

"0pogp isose ed from

i ndependent |y sel ect eqfyom nitrogen, oxygen, or sulfur, . an optionally
substituted 9-10 nenbered aryl ring havi ngN'?F-Z'Af het er oat ons I'ndependent |y
sel ected from ni trween, oxygen, origopiur; and R2 is-(PIAR) (Q Ar) R3,
wherein: RBis R, QOR, QO NR4)2, Arl, N(R)C(O)QN(Rﬁ)Z, or N(R)Q N(R4) 2;
each Qis pndependently sel ect eqyfrQm gnce bond, NCHR-, QR A 2CH2- ;
and Ar is tignal ubsti ti @ - er ed satuN rtIy
unsat ur at E;j@éd I sat ur at ed rmno ctic ring having ip fler’eroat ons
i ndependent | y se} ect rom nitrogen, oxygen, or sulfur, or anmyoptionally
substituted 9-10 netbeBdd sat urat ed, pq_rrlub%lly unsaturated, ofNwylly
unsaturated bicyclic ring having 0-4 heteroatons independently sel ected
fromnitrogen, oxyged, or sul fur. I8023he conpound akt@2&i ng to claim 15,
wher ei n: Iﬁ% is CH20H, OH, NH2, CH2NH2, CH2NHWE, q1|—|2N(I\/E)2, CH2CH2NH2,

CHZCHZNHI\/EﬁCI@N( 2, CH2ORRNRR, AH t-butyldr;@in : cl opentyl,
met hyl, et i gppy |, cycl Ay | 2) 3NNR 2,
CH2C( Me) 2NH2, MEY 2CHMVe, NH( CH2) t5” NHCH2pyr i dyP, Q2phenyl ,
NHC( O CH2C( O) Ot - bufyjl , NHC( O CH2NH3, "ang NHCH2-i mi dazol -4-yl. 17. The
conpound accordi ng tNblacl ai m 14, wherei n:NHoT is a val ence bbHd; and R2 is
QC(R (QAr)R3, wherein: Rand R3 gptionally forma 5-7 menbered saturated
or partially unsdtifB3ted ring havi§3%-4 heter oat onk!93Iependent |y

sel ected fraog nitrogen, oxygen, or sulfur; R3is QNR4)2, Arl,
N(R) C(O Q@ N(RHYR, op NCRQ N(R4)2; and Ar is an optionally substituted 5-6
menber ed s, aflt iPal |y unsaturated, or fully unsaturated nonocyclic
ring having 0-4 hﬁ}oer atdms i ndependently selected from nitrogen, oxygen,

or sulfur, or an tignal ly substituted 9-10 nenbered saturated, partially
unsaturated, or fully nzsaturat ed bicyclic ring having 0-4 heteroatons

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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I ndependent|ly selected fromnitrogen, oxygen, or sulfur. -137 WO 03/064397
PCT/ US03/ 02096 18. The conpound according to claim 17, wherein: R3 is
CH2NHWe, woaBsiossy?2, CH2CH2NH2, CH2CH2NHMWe, CH2CH2N( Me) 2, PCHAGS(M02NH2,
CH2C( Me) 2CHMVE, NHCO2(t-butyl), phenyl, NH(CH2) 3NH2, NH( CH2) 2NH2,

NH( CH2) 2NHEt , NHCHZ2pyri dyl, NHSO2phenyl, NHC(O) CH2C(O) O - butyl ,

NHC( O CH2B#dR,R aidddeelihtiyrbetbazdl frofn Yydrogéh ofldieovmpiby substatar dj qdiphatic| ai m
14, wherein said conmpound is selected fromthe group consisting of: H HN
a N - O @oppOoNXcl 0\ C NH2 NH2 1-119 1-123 HHH NNON\ O/ N

B (e
I NO ' C N~ | therd¥o,\fotm@l5-Nnfembef2dNdturated N rtihily tinshirdted, oNeDnBtiO ridtd? CI  NH2
Cl 1-160 1-161 1-.162_ HHHC C C N- al_ I g ~~ r?itr%l er/1 O\X Ne':_r|1 I(—)Ir g:llﬂ%lur/ \' NH
/ Ha NH H O hayipg 1-3 heteroatoms independently selected from gen, oxygen, ;
R?is Q-C(R)(Q-AD)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;
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 v! V2 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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NH2 NH2 NC NH2 NC 1-163 1-164 1-165 -138 WO 03/ 064397 PCT/ US03/ 02096 H H
H N~O~ O M I~ XC N/ \ NHHC ONH/ G ONHH\ O B NH2 NH2 -
NH2 0\ Wons@s9167 1-168 (I N Oi t G NNOC HI 0 OPRTSHI9N Cl O

aNC NHHNHHNHHgN2 N2 ONH2 O 1-169 1-170 1-171 HC HC H C
lit M ~~Ojt NOQOO NCO , NHHC O NHHpP~-NHH'O 0 N2 P-NH NH2 NH2
Cl NC 1-1727Tis setertad from NHE(Qr, HNH-, INHCH, -NHSD»-, GCHsNEE, -C=Hi-CB,=8¢i  NH
NC ~-NHH\ C HNH2 INH NH2 NH2 CN O 1-175 1-176 1-177 HCO H d
Hd N Nowméblﬁgcﬁg"é‘n NHHCO ONHHC ONHHOC \ NH2 45 NH2 C NH2

OPh F 1-178 Asis/éh dptibBlly bhibstituted 5-6 membered aryl ring having 0-4 heteroatoms
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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H NV. V20 | ONVs_'~, Nk R ~N(R H Ar V or a pharmaceutically

acceptabl e salt thereof, wherein: 20. A conposition conprising a conpound

accordi ngwom3esesber of clains 8 or 14, and a pharmaceut i earlusonewept abl e

carrier, adjuvant, or vehicle. 21. The conposition according to claim 20,

additional |y conprising a therapeutic agent selected froman

anti-proliferati v agent, an_anti-i nrHI anmat ory agent N | nmunonodul at ory
?;2Jf

agent, a neurotrg an ag rar c,@h' a

di sease, an agﬁnt I | ver ant| -Yri NEGE an agent
for treating b di éb S, nt for eati ng eN abet éls,'\or an agent
for treating nodefl cie d| S ers. 1 ﬁ 064397 H

PCT/ US03/ 02 22. A net hod i nhibiting AKT ?’KA PDK1 p7086R Zor ROCK
ki nase actl in a blologlcal sanpl e conprising the step of contacting
sai d bi ol ogi cal &nBI e wth: a) a con(;)ound according to claim8; b) a

conpound accor di n&1P8l cl ai m 14; or ¥ conposi ti on Tak¥8rding to clai m 20.
23. A nmethod of tgeating or |esseni ng t he severl ty of g disease or

condition sele o a oIiferat a clareac i
inflammat ory di , t oi mmun® neul pdege
di sorder, a NHdI se|as or ab mqsor r - wher Y i &

corrprlsesth tep of adm histeri an effect| a u@ a conpolition
accordi ng tqccl ai m 20. 24.NHhe ngghod accor di n@“‘bo cla m 23, whbHein said
di sease or conditi on is selected fromcancer, rheumatoid arthritis,

ast hma, HIV, angi frd B‘ect oris, peri plne(?%ﬁ Ci rcuI at i od-t58or der,
hypertension, arteriosclerosis,qtuberous sclerosig, or osteopor03| s. 25.

The net hod ag¢cording to claim ebel ai d dijgea ecag dition is
sel ected fraqyu nc%;p . The i ng t )/im erein said
cancer is 9% d)\;’@prai n/(gl i oh‘as , breast " col o ead and neck,

ki dney, | ung r,= aklonm, /ovari an, ancre c, pF’os te, sarcomm, or
t hyr oi d. The nethp acca§j ng to cl alNffz 26, erei n sai NHgancer is
selected f pancr elditls c, state, or ovariam28. The nethod according

p
to claim 23, conpiil®bhg the additi oRdd5&tep of adm HiKBering to said
pati ent an addl tional therapeut| c agent selected froman anti-

proliferativ get an t|-|n | 3 tory gent—l an |mTunoerduI atory agent,

I-1060 I-1061 I-1062

1-1063 I-1064 1-1065
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neurotrophic factor, an agent for treating cardi ovascul ar di sease, an agent
for treating |iver disease, an anti-viral agent, an agent for treating

bl ood di swodae439n agent for treating diabetes, or an a@emtushyo2096 eati ng
I mrmunodefi ci ency di sorders, wherein: said additional therapeutic agent is
appropriate for the dlsease being treated; and - 149 WO 03/064397
PCT/USO3/0209 sai d additional therapeutlc agent is adm ni stered together

with said co |o(h singl e dosage formor separately from said
conposition a | tipl e dosage forn1 - 150
e m
O
1 \
N-NH NH»>
I-1066 I-1067 1-1068
H H ,\H\l 0
A Y © ,\{\‘ O 0 )\/\@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
V.
N i V2o
\ 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

- 149 -



WO 03/064397 PCT/US03/02096

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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