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\VOQ@&AWﬁﬁmI of the above publications are her ePaT/US2006/001149

d Qof: PO AL by . [ £ erence intheir entirety to the
T ﬂﬁ Pﬂ“‘ ﬁ?g Vﬂ¢l%ach i ndi vi dual publication was

SIOeCI fuzcal L ¥veschl., Inaiori xbes) 1x73micated to be
i ncor por at ed by reference inits entirety. State of

the Ays, 10H8R9e alCrged Crémf®os] 48sutsy HCV is a
maj or health problen1a3300|ated with liver «cirrhosis,

hepat ggel | E'ilﬁﬁna‘éﬁéﬁélnm EHshtd NY.85, 7T Rbddissued Mugust 3, 2004
estimated 170 mllion chronic carriers worldw de are

at rigk of viaygh oplnavbleéerar BbB.eB5 ¢11l122,12np5 he Uni ted
States alone 2.7 mllion are chronlcally i nf ected

W th HeV, anRghir, él‘%bﬂ%paﬂf)lo X epaved desths in
2000 was esti mat ed tween 8,000 and 10, 000, a nunber

gmu '%lﬁ&ﬂﬁ% tﬁ%bh@&cfo%@%fé hbrReis irgzegg £80bY yefeeéﬁée nhBeir

ext” years. ection by I's insidious in a high
. pmnrptyrtblthmsanie extént esifcath yldwmcﬂlmd: peldlication] wias seacifically and

OB RN DRSS ey LT

liver failure. Liver failure resulting fromchronic
Neade o fIRCAFON 1S now recogni zed as a | eadi ng cause of
liver transplantation. 20 [0006] is _a nmenber of

{9R05E Sprois irfaeionarith FCHF 1s Rl of h%&tb Probiern aggoriatqd with liver
%8'}}%%15]?% Q)cglmr d?[&]ﬁ %ﬁgﬂ&@g rf{égﬁn‘@ &1‘1 Q§ nfated 170 million chronic

ase stran consists o one open
eazidisngor dveide atcv triske 0 deledopfing liver pimeyq@r‘&ﬂe ithre Ghitei%Btes alone

o A Rl AT A kS e

a5 20008w e &ﬁﬁfa&%rbeE&ee%tS d)(ﬁ)aa%'d le)O@eﬁ) ﬁﬁﬁ%@r tHhtig Expected to increase
proteins critical 25 replication and asse

piznifsantly o vealtheaext B’earsslnfeilfh@l by H&V xﬁan:n@lnus)fn a hlgz proportion of

ruct st ruct ur.al oteln
Shiobfehity Bitr P ol WA RE Satfilts o3 AR S5 Pretdite Hiia
E&Pmm‘f& NebpySiEh .ivésesdust dah ﬁltﬁﬁﬁblly(lédd tedivey tlilaredLiver
does not 1 nvol ve an DNA i nternedi ate and the

vaihge rosulting fronn elegnigtiieV ipfeefianis nAwgecogaizstras a lgaging cause of
theoretically be cured. Wile the
%lg%ﬁg#ogantgﬁ% infection affects mainly the 30

SOMET; HOE i it o BF 2ol BRI R ERsd nde ) Osps
ARG DARITR P B T THS ORI ONR b lsdkible £96KiobANe spasd GﬁRNAL Eﬁd

standard treatnent for chronic HCV is interferon al

cPEsiEts ef piecopen readingpiraae thahengedes for Ba9lyprq4iela d ﬁﬁ@%ammo acids

0
e b e O R
puBbtot¢in etenss thie pmcursbatoaatﬂmu K sepaﬂai:a)shmj; ipoaéing Efitbe $or

su hasatlwr i munor equl nd antitunoral . 5
GHHEeh B aSHEROIH P PRSI EE8 PaRtS TR preamsy Gy ructural and

ﬁehgﬁhctaﬂé%x%@&ﬁéﬂm%é HEV PolyFroRN RS stOllows: C-E1-E2-p7-NS2-NS3-
NS4a-NS4b-NS5a-NS5b. Because the replicative cycle of HCV does not involve any
DNA intermediate and the virus is not integrated into the host genome, HCV infection
can theoretically be cured. While the pathology of HCV infection affects mainly the

liver, the virus is found in other cell types in the body including peripheral blood

lyﬁlphocy'(:es.3 A
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several diseases, in particular viral infections.

| FN-al pha is an inportant regulator of growth and
wdizbdeerendi ati on affecting cellul ar conmuni cat POT/US2@6/001149 |
TIMmenelagr gRy g gt rol . Treatment of HCV with

interferon has frequently been associated with adverse

5[00{;37] ef Apsiesent tledstailatd tdegteent fop \BfonicHTM i8 1ntBﬂ"&6ﬁ@liﬂﬁa (IFN-
ias, .arthral mld 10 al opeci a, psychl atr

inﬁgt%cmn%wn%hﬂbwm st s requingsiab fsatave (Qreems ﬂﬁs‘?fa

%%% QI%SI@?‘]' & ﬁ'cgbtﬂbtg%%rtg Q'f gf ﬁemﬁraﬁg%c ggﬁgﬂ gﬁbat%lgs with

avirin, tor o n03|ne
cbhmdﬁengtmiaebg(dal\ﬁmbd)s sueh haatdgral hmnﬂmmezgalayorgfand antitumoral

|aﬁ{}§1§8§§‘% "IHﬁ PER(FUF?(LQQ}? S:Epn%?édrh%{rgq ﬁgﬁnl%é @5&]6?1’.6% ﬁglls in response to

ReVdraintiSeasddOin stk ti @M drPifaPinfediBRs. VIFNUISIpHA Isrhntlﬁ‘gyoﬁkﬂﬁtrr@é\ﬂator of
.standard t her apy of interferon-al pha (I 1

eyt amdrdlffﬁyntwéwn aﬁeamareélu ah eempynishtiom amhnmnunologlcal

t {
SR, K kLR VRS R TR AR v
aidendfecsnitich ﬁﬂatlgue If@eg chilhdaidaetia m?hl@ﬁseérﬂﬁ@ﬁgfas mild
primarily related to ribavirin, Ribavirin causes

HHYRFR; PR latr’ﬁeq%lcgﬁ@ apsqciptd rhionr drs. putaimmuse phergraena and
%ESOQ%&PJEAIMCIE gﬁ&) E‘E}? gsﬂﬁa R%glrirﬂ &n WiliSitor'oF iR 5'-
e ry ot recent

teratogenic an Xl C. Even
|mmroq;hesmm$1,ehydrs gémﬂsaﬁMP&)H)Z Onliamae the effafacpaf IRN hlphalin the

e PEHCY” e i hBadiioh ShtPegh aueia b S0% SFthe patens

AtdoyY bhinatd 186 %ﬁﬁs @fth i currheghddand ﬂ{e%?%lf llﬁeﬂ%ﬁ%glplﬁfam)

approaches are elng pursuit to conbat the virus
iang Iribereirin. Byrmosw stapHerd theyepy efadhiramic bépatitis Cslasbeen changed to the

(r)le:o ilr%:azalcl gnﬁé%%’ ?‘ﬁng\ir%,fI)’glz %ﬁ@bﬁgﬁ%@g B'F é’}t{)évt\% gﬁ%cﬁ\ér of patients still

taupsignidisaitRile dtiecRCpintadilytelbiet toiaWadin P RIbH/is cARek significant
interfere W|th viral replication are considered as

demolysts; ipd 05407 9%@qt@§t8tt@ateé@hWrsrnﬂwqrmﬂ@&eﬁ sespprshigje drug
o ook U8 Sm e R AL R RS A

titaetiomef pqmlenmdglnmgraspOIai with asgetised mductéon 1dmnglsloa6 8nd there is

FPE BT FIREe BBVE BT i) W GHAREN: o

snal | - nolecule i nhi bition. Besides several nucleoside
i[OS +4pumber of @patoaches & baing parseif foneamehat thecyiruss They include,

ﬁ%ﬁd& %ﬁ%%tliﬁbpﬁﬂﬁgl%’&%%@; geé &rljﬂgﬂzglﬁf’es for inhibiting HCV

I?éiiﬂcm Olﬁirﬂﬁﬂma@ lomkemoteeulaCweight ¢drhipoynds ‘that (irectly inhibit HCV

pudteinp ing e i iraLreblipaion g oidsredgis baciing st fegies ©o

CbARIIH C Vi RBHAN Arhdr e airalqarggf SO NSB/4A PRItbaskMBlicase and the
activity can al so be achieved by targeting host cell

DY NS -dependeat BNAepdywarage aegonsidered theapodt pearising viral

Far V\amsm et al. 15 show how antiviral
é%rg?tél}‘?r&’f%ga%ru achi eved by inhibiting host cell

Eéffﬁigip"lémﬁfbt@“ SAHERIHE N ARt i e hecn S to

be amenable to small-molecule inhibition. Besides several nucleoside inhibitors, >1° at

least three allosteric sites have been described, ’ along with multiple inhibitor scaffolds.
11-14



[0011] However, none of the conpounds descri bed above
have progressed beyond clinical trials.6'8 [0012] In

Woi2enw/006520 he wor | dwi de epi demic | evel _of _HCV. ardTaSk@®s/001149 _

e g g g ergs of it ey wyibjavi viri dae famly of viruses, and
further i n"vi'éw o
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in"Viéw of the limted treatnent options, 10

1O®I0§ BesRilc§ tdrgotiigRaalgdnRE amtPiNeR ftfa8driptitn dhd &andl&fon products,
treating infections cause by these viruses. Summary

@ntivira artivisheangiso[toaeBievathbs targaliag hosfeell prefeing thas gretngcessary
i ggele 5] t . p

R R e e e G
Iﬁleldbﬁé(ﬁfy iaahiHit?@’(olst cellpgiciophilims h?](ltﬁ‘nﬁté\fd)ﬁ fa potent HE%U agonist has
Fl avi viri dae_ fanj i ruses. su as . Conpounds of
pREsshoRpeRredice ﬁgé‘y‘% slasmadevelsg umanwﬁpg onbi nation with

ot her conpounds to _treat viruses. Detailed
R i glovoey eomomnp ef thewemppendsdgseribed Thevukve progressed beyond

*%ﬁgkggggkam, the text refers to various enbodi nents of
t he

present conpounds, conpositions, and nethods. The

{00 Qe T P B PSR s B BTN o BB e

FUShiFida fasilHeRarised, atd further @l iew dathevnBaiEéaRSent options,
Rather it should be noted that the descriptions of

vhare sstopsagrdion new et redruaeios trsating infrstipps cause by these
Qy§kdsappi ng scope. The enbodinents di scussed herein

are nerely illustrative and are not neant to limt the
scope of the present invention. 25 [0015]

Accordi ngly, the preSwenmary@frEhedmventienn des a conpound

i.ng fornmula. 1l . -4 Q06/.076529 PCT/ US2006/ 001149
PR g tien i ipeio 5 g PO Sy PP, A methods
Wiat PN Befid WD HHelticein®sht F VirflR8fectiis§h ARiNMh AL thed AR at Deast in part
substituted heter oagr}/l ene; Y is selected from

dulssnembered the Flaviairélas fomtly virpsed sheh ey 3@Vy |Gomppunds githis

98 O o L S e s

10 al kenyl, al koxy, substituted al koxy, cyano, aryl,
substituted aryl DetuiledDeacniption Of The Invention

[0014] Throughout this application, the text refers to various embodiments of the
present compounds, compositions, and methods. The various embodiments described
are meant to provide a variety illustrative examples and should not be construed as
descriptions of alternative species. Rather it should be noted that the descriptions of
various embodiments provided herein may be of overlapping scope. The embodiments
discussed herein are merely illustrative and are not meant to limit the scope of the

present invention.

[0015] Accordingly, the present invention provides a compound having formula I
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substituted heteroaryl, am no and substituted am no;
(b) carboxy and carboxy ester; (c) -C(X4)NR$SRO,

wmhe%mnszm is =0, =NH, or =N al kyl, R8 and ROPCafUS2006/001149

|nmﬁm¢np@nqmw ﬁqh@gted fromthe group consisting of
hydr ogen, al kyT", substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, Rubstituted al kynyl
aryl, substituted aryl, het erbar yl, substituted
het eroaryl, heterocycliexand shN tltuted het er ocyclic
or, alternatlvely Eﬁ RO togj‘ﬁéHEﬁkrN t he
ni trogen atom pel@ s florm a heterocyclic, a
substituted heterocyclix eter darj_yl or a
substituted heteroaryl r|ng group; 20 (d)
-C(X3) NR21S(0) 2R4, wherein X3 _.is selected from =0,
=NR24, and =S, wherein R24 id hydrogen, alkyl, or
%1.%?&}1; uted alkyl; R4 is selected from alkyl,

stituted al kyl, aryl, substituted aryl, heteroaryl,
subst IHET edsdiextat foam ptyleneh aibatittgdcdriylene, iebesdarylene dind

roc% lic nd NR22R23 wherein each R21, R22 and

5@?’6’6@' C1% | kyl , substituted al kyl, cycloal kyl,
or subysid selébrel fis LBl ardoandRdb QL h&eﬁﬁ?ﬁ R2' and
R22 is optionally substituted with one to three groups
sel ectnelélaﬂfﬁmeﬁiﬂom 1 Iiw‘ﬂr oxy, carboxy, carboxy ester,
al kyl ., al and substituted ami no; or
alter nZa |S§1§Xt§c,i and p22 or R22 and R23 toget her
W th tde at ons Hgarogen,thaky, elkgl, isebgtitited elkhe %tlkfeﬁylf Qibtifuted
opti ona@l y. substituted het er ocyclic _group; -5 WO
2006/ @80 allsery. gubsiitieied akony cyang, W}dﬁsubstltuted a(yl heteroaryl,
If Vb I "I L.
~IL. S”]ﬁtm?[tb 4 h% Ffom(’ﬁe’)anﬁll;? & od ﬁt"&%&“&ﬁ%@m& =0 R1,
V\herei(lm) X2 is sehﬁ:okgdndcanmmster—s and =NR11, V\,here
R1l' is .hydrogen ylo Rl is eIe fro nd

- NR8R2 Mhere R7 a@%@v gderein, g‘gﬁ O%r 1, ¥ B9
subst iafdih88henliily: seRlcted Bm thesgl‘@@ﬁ é&ngisﬁﬁi BE KR déen alkyl
al kynyl , substituted al kynyl, aryl, sub s itute
5 het avkssinyted alkmlbgﬂqemxlt %@smi@teéradi@lyl, alkysyle sldlsytutczcbalhyrq/l aryl,
substi as d
bove SRl SN S ey B B i A substiuted
hydr ogeterocgtliybr, altéi*kizhﬁiel}& R18 @ﬁ’d RP kopletheplvi@aNe nitro gen atom
substituted_ al kegy supstituted al ky
aryl , Perdsat therpte Iali&9hetewwﬁamsybstlﬂge%b@tpltoay@w, gbeteroaryl or
cycl ogl tituted heteroaryl,
heterggh%%tm@&h&gﬁ%ﬁbng tutéd heterocyclic; or,
al ter (m)t ively, Re(xhwRﬁhs(om pehéraimdX is eeleaied from —o ~NR24
;Ogsi Eﬁ(i]—gywﬂergﬁgﬁt i% g(?gegta pgrnsd rs1tt1’cu%e earlketlo ‘Ils selected from
alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic, and NR**R*? wherein each R*!, R* and

R* is hydrogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,

and wherein each R*! and R* is optionally substituted with one to three groups
selected from halo, hydroxy, carboxy, carboxy ester, alkyl, alkoxy, amino, and
substituted amino; or alternatively, R*! and R* or R? and R together with the

atoms bound thereto join together to form an optionally substituted heterocyclic

group;
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cycl oal kyl , heterocyclic or substituted heterocyclic
group; 15 or, still further alternatively, one of R2

wonRoeai76328 hydrogen, al kyl —or substituted al kpCT/uamm6/001149 _,

i By b O R, together with the carbon atom
peno\enml’he?{tJ h ‘gnﬂ th either the R7 and the oxygen

at om gendent t heCEKh R RERIC(EORY iwheRUIER” & RlBcted from =0,
pendent, theretp to forma heterocyclic or substituted

het er 68y &4 tNgr o &élerezlé reshydsoges| 5 @ @&eréﬁdmt@i §gen-OR’ and

and, SRRl e A0 e s AL e,

not | cubsiuted akenyh akineil csubstitotei (alkynys abdtsubstitedd aryl,

1t 1 o St SR PSR o et fetepasyclics R

Wi th Qne Réfard¥ ®fidedBbove0 25 forma heterocyclic or
substituted heterocycljc ring group;

- O( X2) - N( R3) CR2FR26RER7, armépmndemb/ @Ffﬁ(!:tezdsfr@n élydwgemeﬁcyl

iy eupsbPEAGE S, B EaEl) e,

substituted het eummbd alkyh} ﬁfyl} aﬁb'sltmﬂedia@u RytlohtyE dubstituted
heteroaryl, or R25 and R26 together wth the car bon

at om pendent t hw@p@kvth@awd®mmw hetpgoasylp Beterogydis, and
cycl oal kyl, het stituted heterocyclic

group; and (g) ?ggﬁ%‘%ﬁlﬁ%t%g éE#‘l'i’sostere wherei n said

i sostere i s not oaslwefiinegg, R amd(l%ﬂ as(defined fre\iken together with the
2006/ 076529 PCT/ U 2006/ 00111%9 R s hydro %li

al kyl, substit utc 0g@ B %SIIGF&O %Bﬁ’?lf’ ¥y substituted

cycloal kyl, het eyaeXIkYl, GeteihSld drléhﬁgltﬁ‘tgg ﬁét‘éfdé%lﬁccgroup,
aryl , substltuted ary heteroaryl, su stltu

heteroaryl; T i or.stilldurthet altemativély ageod R @@R%llshydrgg@f alkyl

nydrogen. otk o SURFHLALA, Syl thr SiEhoE Bt

cycl oal kyl , aI lceibph atomipaidentthe@tod I\A}iﬁlréiﬂher @k Rl the oxygen
substltuted al kynyl, heterocyclic, substituted

het erocycl i c, aliim peslsnt thergiaser %r%d theaitiegempatpm pendent

substituted hetgr encéfko aﬂ?eter%@gfl‘#r omlgs\#aﬁ&fhgt&%?%ﬁ]c%roup;

and R15 is |ndepen ent rou
consi sting of alRRys sel&u&nlsﬂromﬂnyén@gaﬂlkudalkylycﬁl WﬁélkRF and R* are

kynyl - subst i B4t Bkerogstfon S Tk e Tiggger pihen X or K BhA R or
substituted het @faydtijinedloorm %%&%éy&h@gr Siv¥fituted

heteroaryl, and subst | tuted heteroaryl’; or
al ternativel y, RetrogpcliRasupmleroRt, itegetticr withghe nitrogen atom

pendent thereto, may be taken together with one of R? and R* to

form a heterocyclic or substituted heterocyclic ring group;
® -C(XH-NR*)CR*R*R?, wherein X? and R® are defined above,
and R®, R* and R” are alkyl, substituted alkyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, heteroaryl and substituted heteroaryl, or
R* and R*® together with the carbon atom pendent thereto form a cycloalkyl,
substituted cycloalkyl, heterocyclic or substituted heterocyclic group; and

(2) carboxylic acid isostere, wherein said isostere is not as defined

in (a)-(f);



joined together with the nitrogen atom bound thereto
to forma 15 heterocyclic, substituted heterocyclic,
waebwrogenyl or substituted heteroaryl; or _PCT/US2006/001149
e e phﬂ,ﬂlwpetﬂqllucqhﬂny acceptabl e salts, partial salts or
taut omers thereo*1 [0016] In anot her enbodi nent, the

i nvention mm\hydﬁgea, anoyrpswmuwﬁ allojl,raycalkd], subitited
HET-Y T S selectedfromtheé;rou

consi §B’F1ﬁ©1%¥1f hgtswvlmﬁ%l&tla}t«;ﬁi heferaexslissttyh gelsgituted aryl,
het er fromthe group consisting
of a gﬁ{e‘{é }éllg%}sgtr%f/ er?g&zr)l lg a 6- 25 nenbered
het er oar y| dhis selectgd Gront the gravy cbpsigingoof Hy/dhedeny aihyl;)MStltuted
selected.fr 0, or. S, and.a Qicyclic ring havin
 the ol Benonb b cdukFotoiertos pcioalksl
WL aWenViB suﬁéﬁw@éd éMenyNhﬂEﬁﬂyﬂ sﬁ‘l%-ﬁtlht@d SIRYh A nﬁétéﬁécychc

substltuted with (Xt is Selected f romt gr oup

consi stbsiguted hefetogyclics anyétsubaﬁmetad atykyheteredrip xu;b,stltuted
subst 'htef&o ?g%%f’&k” ] no, substituted am no, hal o,

hydr oxy, is an integer equal to 0, 1 or

2, WL, W, vwiete SBh®R Eark Rﬁdﬁﬁﬁep&ﬂélhﬂ/y éﬂlwedqrrbm\fﬁeg@
N, CH or is a bond provid

10 nitrogen i r‘FOTt“H@m{g ny‘tlh’lcsqbish@tquauéﬁﬂt ‘FY@}P&MYQ/ S@%"H}ltféﬁydoalk}’l
to forman,
[ ndependent %?Ogg%%sﬁg&@ ﬂfﬁ§’ sub tl Fd a]%)(gnr%} heterocyclic,
bet ween th esulb stituted hctemcy@catmyiwub stmtecv aryd-;dletdmdryh\lamh
one of dash a.single ho L.he . adj oi nin
atons are é‘é tutg(gﬁgtﬁogml =) ’E‘ﬁt“fg&rRl ‘}gr éﬁoﬁ'?%ﬁgy be
to satisfy jéihed Nab@Bewith 4 ﬂ%rbgenscﬁ&rﬁ%ﬁgd {H'eﬁi% td¥orm a

group conS|st|ng of hydrogen, alkyl, and substituted
15 alkyl; T i detseacyelicdubstined h@e@mlw, beserond ongpbsfituted

cycl oaI kyI (Q]?% {”ilit ed cycl oal kyl, cycl oal kenyl,
substltute al'kenyl , heterocyclic, substi t ut ed
@hﬁmtaaemtdally acc&pb&ble salis|pattiadl sdlRcdrasutbmeReheesrar yl , and
substituted heteroaryl; 15 Z is selected fromthe

OGP aRBAdtREH edbodimertathe G/eRASY pRVlcS 8lcBRPYuRPS Foimula Ta:

2 R
Z N HET—Y
T
20 Ia

wherein:
Y is selected from the group consisting of substituted aryl and substituted
heteroaryl;
HET is selected from the group consisting of a 6-membered arylene ring, a 6-
25  membered heteroarylene ring containing 1, 2, or 3 heteroatoms selected from N, O, or

S, and a bicyclic ring having the formula



(b) -C(X4)NR8R9, wherein X4 is =0, =NH, or =N-alkyl,

wo 20565/ @psoR9 are independently sel ected from pg BhféM01149
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conS|st|ng of hydrogen al kyl, substituted al kyl,
tuted al kenyl, al kynyl, substituted

”g}bﬁﬁ ’%ﬁﬁ% 20 substituted aryl, heteroaryl,

substltut d hewef oary! heterocycli ¢Wand swbdst ted

' fernativel y, R8§“and togj-‘effycI

with the nitfogenjatom pendent thereto,

het erocyclic,a b@’ d het

or a substituted het'‘eroaryl oring group

s M B A AE 2 R ARR 2o,
%st | % bg b nglaédﬁéﬁtutéadalkyﬂ ARS8L Eﬁﬁtﬁﬁ&mmb)@{ lamino, subst1tuted

ute aryl’,” substituted arI\j het ergarg 5
aﬂinst]na‘lmﬂazdrdwt atdlatryi tis ahéntegap egelite Osiprdsi Wit Wg and W are

A3 SHAEHBLAG R TR, P B el 5l one
ﬂﬁoé&pﬁtth& ch?@hd?ﬂ&é Rabliyhally oxidizetherfein aﬁabhm% andredch dashed

is optionally substituted vvlth eto é}eree ups
B@emébmpﬁgmlymepwsm @)smglyd)fggyb eggrp ggy/eetb Eg%; JOInl g atoms,

est ‘?{%é%a @fﬁa iﬁé EP&%h &0s a @i‘ﬁ%le boad e %@ﬁﬁﬁ@g Bto#N are each

st ituted am no;
albsafubatwidel yr 2 R2drogad aRAR to satﬁfszﬂamiem t oget her

with the .ato bound t heretaq. joi to . fo n
opt i oRdf pelecteheomths g9UR 8?@%@&%3&0 L?Ekyl (e su SHeea
C(X2§ %éR3)CR2R2 C(=O R1, wherein X2 is selected from

nd 5 NR11l, where R' | is hydrogen or al
Rl i s Tdebdettabfiomdne gIORP camsistingRs Rocloglipl sutrtityted cycloalkyl

ted fr e t
ST BRSSP e bt o,
ShUhRNba ardl, Kbtercar Siridt sub&itusen Ylbteroalﬂﬁt eroaryl,
substituted heter oaryl het er ocycl i ¢ and substltut ed

het er &gy etlpeted fgm thearorp capdistiig Adef i ned above: 10 R2

and Yesitfl €cted from hydrogen,
al kyIR%a)sub%rlb?ng‘g{]&%}!%%&g kenyl, substituted o
al kenys), a|-®@ﬁ‘yNRsm9umemmKém =D JcsIVib| or @Nyalkyl, R® and R are

C,

Z%}; E\Q&er oaryl

heter 5%4%;519 T D L L

SUbSt' t(&jgﬁ?& k&Il Q&X&;Ll' Subs@utedHitR ) @Ildyﬁﬁﬂ YubsRaitedalkynyl, aryl,

afe taken t oget her wWith the carbon
at om rselmﬂmnbd aﬂyla thetepoaryl, slmsmuaeddmr@wk@?terw@éq m‘lﬁ"gﬁltuted

3¥8L8,%e@ ocyelc v patpanel: 1 ead KaHertiy SASIES SRR b
R2' | $ehyhi BReH0, otk ¥heRFocyslid) %tsubsutt@tdd abteydcycland hicteeoaryl or
other 'is joined, together with the carbon atom

pendentsubstistted Betergaryl TSIt he R7 and the oxygen
atom Qe)nden—ttl(kbﬁﬁ?t QO)ZR", wherein X° is selected from =0, =NR**, and =S,

wherein R** is hydrogen, alkyl, or substituted alkyl; R* is selected from alkyl,
substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic substituted heterocyclic, and NR?R? wherein each R, R* and
R is hydrogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,
and wherein each R*' and R* is optionally substituted with one to three groups

selected from halo, hydroxy, carboxy, carboxy ester, alkyl, alkoxy, amino, and
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20 or R8 and the nitrogen atom pendent thereto to form
a heterocyclic or substituted heterocyclic group; R3

WOSO(BSE]W&HZDed from hydrogen and al kyl _or, when_ReTAIS2006/001149 _,

n together to forma ring and when R2
!ﬁ%‘"“%ﬁ mﬁ ?iﬁg R8 are not joined to forma
het er galytinited Bihirey bSiltdrakiRelyh RE erd® e bi R*UnAWRF? tdgb®@r with the
R3, together 25 with the nitrogen atom pendent

t her etpmykgpng dherefRdeintogrtiande Tanm an ationally substitated Irgerocyclic

to forg%% het erocycl ic or substituted heterocyclic
ring Tgroup; (e) - 2) N(R) CR25R26R27 wherein X2 and
R3 ar ¢dyef i- @@dz)éﬁn(W)ﬂR d:(—@}&‘é wﬂaa@lmxalsmumdérm k@l =S, and

b gd al k b 859
ot or GOVE eiere B5" is Bidioken Pk He R s Reelpetes fiom OB gad AR'R
and syhgkd RUisadlcbRl %ro%?ﬁydro %éhr al'ﬁg'ﬁ sﬁ'&b@iuﬁg@alkﬂg &Ry,

with the carbon at om penden heféto form a
cycl oabksfityted allssnyls alkmyl substitotatl lafkiynyh etydrsubstitiitied acy,

pcr) UsHbar o baaieihel iyt HBer@iihs bR e ot

V\herelaﬁdg&aﬁbasmhedg)dvg not as defined in (a) (e);
Z' is sel ectzed fromthe gro consi st n of hydr

hal o, al kyI and iR tare independent selecéﬂdié‘mrp deogeo ol lstituted
| kenyl , |
Cubst 1 tut od yﬁlk&%f)?%%SEI&#%F?I%*&@?%H@%%&% B Aoy,

am no and subsituted tuyi] cyelonligt, suhstiwtmaydmmlhetabmyl

‘ t abl |t tial  salt o, ta reo
[6017] P’ anbtigurd Bt aimerbnlir AR b Truis Beemskclie

conpound hayi di‘lerfaﬁ{fé\}yl R? anldR* R1¥intd BL3akethd géthe\f with te carbon

10 T Ib wherein Is selected fromthe ¢ cif
consi st i ng atgm pensteni theretsritoafoyrh a@ydlogldmhsubsut@ cycloalkyl,

et 0 el ISR GRup [om the

or, still further alternatively, one of R* or R* is hydrogen, alkyl or
substituted alkyl, and the other is joined, together with the carbon atom
pendent thereto, with either the R’ and the oxygen atom pendent thereto
or R® and the nitrogen atom pendent thereto to form a heterocyclic or
substituted heterocyclic group;
R® is selected from hydrogen and alkyl or, when R* and R? are not taken
together to form a ring and when R? or R* and R7 or R® are not joined to
form a heterocyclic or substituted heterocyclic group, then R®, together
with the nitrogen atom pendent thereto, may be taken together with one
of R? and R* to form a heterocyclic or substituted heterocyclic ring
group;

(e) —C(Xz)-N(R3)CR25R26R27, wherein X* and R? are defined above, and

R®,R?®and R*" are alkyl, substituted alkyl, aryl, substituted aryl, heterocyclic,

substituted heterocyclic, heteroaryl and substituted heteroaryl, or R** and R*

together with the carbon atom pendent thereto form a cycloalkyl, substituted

cycloalkyl, heterocyclic or substituted heterocyclic group; and
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hal oal kyl, and halo; t is an integer equal to 0, 1 or
2; Tis selected fromthe group consisting of

\VoyGMﬂhewyl and cycl opentyl; R12 and R13 are PCT/US2006/001149 _

i nd gl ect ed fron1hydrogen al kyl ,
[" g@ﬁtufpg %Fi 20 al kenyl, substituted al kenyl,

aI kynyf), suhsrbob;yheaimahdoyﬂew whaiehosayd isBstotis hblﬁaﬁtﬂeﬁned in (a)-
al koxy,. -(CH2)0_3R16, and -NR17R18, or R12 and R13

and t K© nitrogen atomto which they are attached form

a subst'iid 4 &ebdfrord MRS k) CoHsREADBF R R

provi deél t hat bo(t)h R1 %n Snggar eycﬁgg&{ﬁhgo Jﬁl glr’ (sJubeSlﬁtuted
V\/ner eiatkyRpbkenyl, aulgﬂtirutﬁisalkerq&rq‘vkquosumam&m}y@dy, cyananairyl

17 P BB RBTRT AR ter BT o8n ikl s Houred

whi chahﬂﬁyoaae attached join to forma heterocyclic
ring vvlth4to7r|ng atons; -10 WD 2006/ 076529 _
PharmaP@WO@J%z ecspblesal, parturl ‘et tpgtomer thereof. |
11 11 11; o, G Il
tﬁQQlﬁﬂ . In anoth¢ﬂ enEqdyngréltbftmﬁdltfomme@ geaupuod rlnavmg iforgnula
. carboxy, carboxy ester, and a carboxylic acid
isostere; or a pharnaceutically acceptable salt,
partial salt, or éutoner gyereof [0018] In other
enbodi nent s, the Ravent i on provi des conpounds

of formul ae 5Ic|| N R13 O &£,\N -NY Ic R Z
N H3 S CH3 IdeZ\/&J‘%lB OZ NJ

wherein:

Y is selected from the group consisting of substituted aryl and substituted
heteroaryl;

X is independently selected from the group consisting of amino, nitro, alkyl,
haloalkyl, and halo;

¢ is an integer equal to 0, 1 or 2;

T is selected from the group consisting of cyclohexyl and cyclopentyl;

2 and R are independently selected from hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
-(CHz)o3R'¢, and -NR'R'®, or R" and R" and the nitrogen atom to which they are
attached form a substituted or unsubstituted heterocyclic ring provided that both R'*
and R" are not both hydrogen; wherein R'®is aryl, heteroaryl, or heterocyclic; and R!’
and R'® are independently hydrogen or alkyl or R'7 and R!® together with the nitro gen

atom to which they are attached join to form a heterocyclic ring with 4 to 7 ring atoms;

-10-



10 le -11 WD 2006/076529 _ ._ PCT/US2006/ 001149 R12

NNRI3 OZN-N-N /Y If Rl2 NRI3 OZ NIg R12
wOonlb@b36520 H NY Z ""o NIh RI2.N R13 _0O.Z_ RCRU$2006001149 _

R, A2 {62093/ 9 (pepo PCT/US2006/001149 R 1G -1[ Rl2
N, R1
Z is selected from the group consisting of carboxy, carboxy ester, and a
carboxylic acid isostere; or a

pharmaceutically acceptable salt, partial salt, or tautomer thereof.

[0018] In other embodiments, the present invention provides compounds of formulae
5 Iel:

10

-11-



OCIrNN1Y Ij RI2 NRI3 OZrNN ~Y Ik R12
NNRI3 OZNNY 511 wherein Z R and Y are as
\anmmhnanby defined in fornmula | a and R12_and_RECB/US2@®6/001149 _
e “qnﬁupmpv"pyshymﬂpflned for formula I'b. [0019] In other
odi nent's € present invention provides conpounds

of formulae 10 Il and 1Rzl k: -13 WO 2006/ 076529

PCT/ US2006/ 001149 _ < T (XUréZ)n w. NV \ | | /
WBBw Il R(X)t w N-.,;X§ , VB W

o)

z N —N
/N /=N
\ /¥
If
R12

N Y
5 I
Th
R12
\
—R™
o
Z N
N\ 7/
O
Ii

-12-
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Tlla R(X)t NI N (Z2nWaW5T Ilb (Xt R

El wa N/WB (Z)nWlle R(X)t NN Y/WVB WT
weQodetodes20 X)t Rw, \Wa NZ ~ /W W T I|l|e PCHUND6/O01149
".<49GRL0F O5ERy AET(4S2006/ 001149 ()t N Yy ~V8 W

1

wherein Z, R, and Y are as previously defined in formula Ia and R'? and R*® are as

previously defined for formula Ib.

[0019] In other embodiments, the present invention provides compounds of formulae
1T and Ila-Ik:

-13-



P' I 4 T 1If (Xt Ny YNIT VWL Tllg zi R (Xt

1ZNW WS5T II Z1 R(X)t ' -Z~W N/W W T

wonRbos/0Zds2R (X)t Z ~ N/ \ Y /WB WA T, 10_LiI PETASHD6/001149 _,
/

P ARREARCSRP 1 . BET/ US20067001149 2L (X9t RY 2 N 3

R
h
/

(Z) T (x)t
W1
n ~
l W3 N
AN we
R
I

10

-14-



TIlk whereinyY, Z, T, Rand n are as defined above
for formula |I; each W1, W, WB and WA are

wondspestdent |y selected fromN, CH and CY, pproviuseme/ 001149

e e e Lyt oo e thaprg of W, 5 W2, W8 and W are N, and
further wherein no nore than one Nin the ring system
is optionally oxidized to fOfﬁ]tHKhN—OXIde where Z'

is selected from hal o, al kyl, Nyt edyal kyl ,
su stltuted
ary| —~wret er oaryl ,

al kenyl , substituted alkengl
d and sub&tituted am no: X

al koxy, cyano, aryl,

substitut ed hetergz

is chosen from al tut ed al kyl, al koxy,
substituted al koxy, antno subdtituted 10 amino, hal o,

hydr oxy, and nitro; IS an |ﬂieger equal to 0, 1 or 2
[ 0020] In other enbodlnents e present invention
provi des conpounds of f or mul ae Ikx and Illa: (X)c R
/I N\ YZ ZN\A 1/ T 1l (XYc Z R NYZ, Z 15T

I[1la wherein: y2 is Y, a rom
optional |y substijuted
substituted heteroa S ed from -16 WO
2006/ 076529 PCT/ (a) hydr ogen, hal o,
al kyl, substituted a S , Substituted
al kenyl, al koxy, substituted al koxy, cyano, aryl,
substituted aryl, heteroaryl IIgsubstituted heteroaryl,
am no and substituted am no; (b) carboxy and car boxy
ester; 5 (c) -C(X4)NR8RD, wherein is =0, =NH, or
=N-al kyl, R8 and R9 afe in@ependen @ sel ected from
i SXi Ky, ~xubsti tut ed
al kyl, al kenyl, subs ah Al kynyl
substituted al kynyl,

an

e

10 Iij

-15-
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substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic and substituted heterocyclic or,

wabhomrnedvel y, R8 and RO together with the_ ni PCOWSE006/001149 _
W@ﬂﬂ@ﬁ#@ﬁP?ﬁ?%nﬁm@ﬁﬁreto’ forma heterocyclic, a
A cl]’ Aetol G

substitute ocyclic, a heteroaryl or a
substituted heteroaryl_ring group; (X))

-C( X3) NR21S( O 2R4, whé e
=NR24, and =S, _whereijn R24 is
substituted alk% P4 3s _sbhect
substituted al kyl, @ i ed awyl, heteroaryl,
substituted heteroa >—het erocyclic substituted

het erocyclic, and NR2ZR23 wherefn each R21, R22 and

R23 is hydrogen, alkyl, substituted al kyl, cycloal kyl,

or substituted cycloal kyl, d& wherein each R21 and

R22 is optionally substituted hal o, hydroxy, carboxy,
wheggiryl, Z, 3| Rowg 7 aserandsiined bevet fot fotmaii lyeachoW', W2, W2 and W*

ltennati nd or and. 3 toget her
B¢ Rkl seledhel B AL 3ha B2, Digfictefl Tyt g St ey of W',
opt, iwhald W* aBON satastuithett vtk 18 the sy %dn_corﬁwlupthte Qi?)gfsystem is
| S Sel ecte rom

- C(X2) - N(R3) CR2R2' C(=Q) R1, wher ei
ﬁg?(iongils{, é?@ﬁ)aedzwﬁg ,C&w&%ldamhcr@ Zﬁyme@éﬁd fdem dialoy plkyR

i - . - e i.Ssel ect ed
b EE R, pTBHE BB G Bol B U TRy GBS, ary,
SsuH&itiltlitedlgl@'li lmtek(mdnyll, subl‘atiklyedyl}qeiersarbls Tatrilimti ﬁdib@lbktj/tﬁwd ,C?mino; Xis
a , Substiiuted ar 25 heteroary ubstitute )
ﬁﬁ%/S&Péf&WPl%yt é‘f‘&ﬂ&ﬁ%f}lkﬂ» alkaxy HRstitted alorpasing substituted
Béhind dloRRy @by, aRd Had; rt‘%darﬁgﬁﬁgv edial B 1 %%Far €

i ndependently Sel ected from hydrogen, alkyl,

it - k I - I
020N, 1O BBl R s Rt bH b s Bl g formulae
dehddlikyl , substituted 30 cycl oal kyl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted
heterocyclic; -17 W 2006/ 076529 @&qT/ US2006/ 001149

or, alternatively, R2 andRRZ' as-gefined arve taken
together with the carbonjato ﬁe 0 tihereto to form

a cycl oal kyl, suahstjtut edN cyc\gglk Iu/heterocyclic or
substituted heterd c grgup, der, | further

al ternatively, one ' R2' is hydrogen, alkyl 5

or substituted al kyly fother is joined,

together with the carbon atom pendent thereto, with
either the R7 and the oxygenIIkht om pendent thereto or
R8 and the nitrogen atom pendent thereto to forma
het erocyclic or substituted heter@gyclic group; R3 is
sel ected from hydrogeh ang al k en-R2 and R2'
are |

fyom =0,
Nl kyl, or
Skyl 1

wherein:
Y?is Y, and Y is selected from optionally substituted aryl and optionally
substituted heteroaryl;

Z is selected from:

-16-
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10 not taken together to forma ring and when R2 or
R2, and R7 or R8 are not joined to forma

waebwrogeel i ¢ or substituted heterocyclic groRpT/USE@®A/001149
RS 1 !!E.t."u‘Wlﬁit,h?,ﬁr.‘:iﬁ"f!lt.tlh-[nﬂ;ﬁﬁ he nitrogen atom pendent thereto,

maybe t aken together with one of R2 and R2' to forma
het er dalycl i ¢ or Isdhspenthalesdikydisebstityted alkyt, ialk@ngl; sultituted

15 (f) .- 2)- N(R 5R26R27, wh in X2 and R3
def .( n)é%egﬁsﬁa@ﬂox&a%lggzﬁzég a%éyaﬂagwaﬁtésgﬁﬁ@twlﬁgéeroaryh
aryl, sabsisited HERRbaRN Ydminh 8hE SsH hddCamin§UPSt 1 tut ed

heterocyclic, heteroaryl and substituted heteroaryl,
or R2¥band R26 cadhgay hed catbory ¢ster; car bon at om pendent

t here forma c kyd . .substist ut ed .. cycl o l .,
het erf@ycl ic or 'éﬁ%‘gﬁ#{t% ’ggleﬁeé?gsé%? 1TlgﬁgP‘bJ§{,'gl§¥]d Rypnd R’
(g9) c Qf&m&?bdnderﬁt‘y stldctedstdn Bie dlonScdidittifg 8Nhydblel alkyl,
substituted al kyl, cycloal kyl, substituted cycl oal k}é?
het er SBYstityted alkiyh alienyls @@Sh%@@raél@zﬂ, ialkynylk, yubstituted alkynyl, aryl,
substi , 0 . ' : s
Ts SopBfARsl nolhEl Aitinte bl WL R pbstiuted
al k?/l hletftdwtl fi¢ o, gﬂer_ahtk\;ell}g R825(|1 By ltdg@&ielk whth tlge nitrogen a(tjtom
cycl oal kenyl., substituted cycl oal kenyl, substitute
cycl oQP&%‘fPP?/theafrt% Aypa @H&Cﬁ/ﬂﬂ%@é&g%wé@ﬁ}ﬂ?roawéw lheteroaryl or
subst itsyb RFuRH h¥t@bﬂaryl'i‘ﬁ§%‘i&[3)\{d ic, substituted

1 tat

het erocyclic, aryl ,3suk%§ 4ed aryl, heteroaryl,
subst (dut ed hetE(ZEINR” SR, WrertR5is solecteé freachORIMRY,

and Ls inde ently selected fromthe. gr . 30

cons Fé?‘li Iﬁé’ \'gﬁergﬁ%“f }Sq%%%gept %‘Fgld oﬁ?L&’ﬁ lt,u%egﬂlgggﬁﬁ?l selected from
subst ialkyl, adbstirate@ alkky laryl, sublanitet aryd URSdrbhryl, 8dbsMiled hbteroaryl,
al kyn substituted al kynyl, heter olglﬁil [

i{ll ) . . ynyl . C, 2 2
subst Petgrasyclifeubsiaied beterocyelie, and NRSTRT otheeeinegeh, R™, R* and

het er gar yl S . or .
ot o R Kt BRI A OO, P s st
2006/ @i HRerein e R USRIRB /106t lodally ARG itiGaBHAI, 1Qroxy, carboxy, ,

j oi ned. .t ther wth the nitrqogen at om bound .t heret,0
Lo 1 ortyE ieay camioy crobET v F BUTRRR T B ARER ™ Or R and

het er &t : i R i
et o 88kl FbBISHL S lSK S0 cgclon 19 Pty

subst pubstibdedhatenagyclicgraipkoxy, substituted al koxy,

TeTIr o L B LA Pt Bk o
f rom alkatld =1sRBsiwherdtReéHisaylidgen ot kiR¥y R s48sdctddt&d -OR and

al koxy,
YNRPR

substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl,

0, _
where R’ is selected from hydrogen, alkyl, substituted alkyl, alkenyl,

heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic; R®
and R’ are as defined above;
R? and R? are independently selected from hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, aryl, substituted aryl, cycloalkyl, substituted
cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and
substituted heterocyclic;

-17-



hydroxy, and nitro; t is an integer equal to O, 1 or
2; or 10 pharnmaceutically acceptable salts, partial

weabdsnreap tautonmers thereof. [0021] In some PCT/US2006/001149
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e mpnt s mgf.“" .ﬁ.@-ﬁt@m of formula I-I1la where

appropriate,” T'i's” "sel ected fromthe group consisting

of hydrogen, al k] altesntistiyt R &l BY kydefined atetakdiogether with the
substituted cycl oatl&lglyl , al ken%/I , Substituted al kenyl,
al kynyl , subst i 3o sem prydent theeste fosteym|a qycloalkyl, substituted

bstituted het ' i ; i
substitut ed het ehBruily) hetoiofbic Bk SR btio erou,

heteroaryl, and Substrtuted 15 heteroaryl. ,
enbodi nent, T i orssilefrtber dteomatively, orenfiRcr®e| is hiydpged, alkyl

e o i SR N Rl oot o e
sel ected from t har@nQidn gamﬁmbf&o,%tméi%pgﬁw Al oxygen
i so-propyl, sec-butyl, 3-nethyl-n-butyl, cyclopropyl,

cycl opentyl, cydt@negydent Bpratopi Bpgudibe nyirogen atogn pendent

2- (N, N-di et hy| Iqﬁérg tgtgg@ﬁé Méterr?%gcaﬁcno%tspﬁrit&tggﬁgtle%%lic-rgroup;

is cycl oal kyl . er e I men

cycl ohexyl . | n yRetis asledtbbfrommydetiger ahd Alkiybor, when R? and R* are
cycl opentyl . [0022% In sone enbodi nents of each af ;
formula I-111a &k e%B}ﬁFg‘ﬁﬂoafPE? ayingand vehepdiyordy and R’ or

carboxy ester. | i ' :

from 020 G aad e RS B RE R qgrolche 3P LR

anot her enbodi néwterdyickic g@lupmladR?,rtogatbanﬁdx&lc nitregeh ytom
carboxyl ate, and_ethyl, carboxylate. I n yet ot he .
enbodi ment Z is p_e&e%}}ar_??o,égaf%@g?n {Oﬂe%‘ﬁ%‘f"ﬁﬂ one 6FR? and R? to
embodi ment  Z i s farn¢ ahbRINEh I G%SubstitiRa helefocybic AR RGP

enmbodi nent the car bpxyli,c [ ostere |[s a
carboxPlic acid -@(36&%@3)91%%%}15’;%@@ X5 anchB areatefined above,

t he C%@ % i2¢ GAI %B%ft&tﬁh S@?L&%&&&J e{ryolr,rheterocyclic,

pdl
1Htetrazol’-5-yl an O0X0-
5- di hydbstitdte®hétexvepelicakietbroaryl yhd sUbfiR¥dd Heteram9t, e R and R*
enbodi rggjt Z .1 s. -C(=0 NRBR9 ere RB is hydrogﬁe(n and .
R9 i s logsénes dibdpe garbeidalophrengew iheretorfems eicygloalkyl suBptituted

subst ic{ybagyahky o_c%/@ﬁcyé subyfetkd hé’t’éﬁ)‘éﬁaf&’ mé}gf'calnldc and

het eroaryl, ” substituted heteroaryl, hetero
subst (gut ed het eatboyylic acid isosterept her  enbodi ment where

2 kyt e 6 b ok e Slatioh suritutel cyelomS,
anot h@etefsHyelid, SBBLtBEh&erécydtic; &4E DNRAREI AR HRRrbatyl,

hydrogen, and RO is substituted al kyl, the
subst PekstitHedhetgtoarybnpri ses 1 to 2 substituents

sel ec r i.Sti of sul.fani Cj
(Soaryr ¥ 2 O P LR NI I eeR ! o Rt attor,
am nocydoalkyl, syddsdlkdnyl, adbsitytbd cyidakendd, ¥hbstitéted cycloalkyl,
substituted heteroaryl. In another 5 enbodi nent where
Zis @1556% Nﬂ?@?@t%?&%mhia&.‘/ﬁyld Pehstiftechlgymd, hegerocyclic,
subst | : h A I r y

o ec taftfifechetiooycic g WAl 651 Bltarfl AtRihted

3, 4- dhetetoatplydenNR 'R'3; 4- di hydr oxybenzyl ,

o ot o SO R i B0 AR esefegied o the group

-yI') met hyl consisting of alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, heterocyclic,
substituted heterocyclic, aryl, substituted aryl, heteroaryl, and

substituted heteroaryl; or alternatively, R'* and R'> may optionally be
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(1-met hyl -pyrrolidin-3-yl)methyl, fur-2-ylnethyl,
6- et hyl pyridin-2-yl methyl, 10

wa-2(domehyl - pyrrolidin-3- yI )ethyl, 1-phenyl et RgT/US2006/001149
e I@L (;q; mﬂlnoxy[phepyh drethyl,  1-(4-net hoxyphenyl ) - et hyl,

am'noét hyl , and 2- (1H pyrazol -1 -yl )ethyl.

[ 0025] In qnmteﬂl &FgeﬁfébﬁzﬁiihmﬁltngtrSatsml hmlh&‘thefrét@% form a
N-net hyl ¢ rboxa N, N- di nmet hyl car boxam do,

N-i sopr opyl eﬁeé? nll&rﬁubﬁlmtﬁﬂ hetesacyelig Beigrasndor sabstitued
hydr oxy-t r jRiL &Hﬁp carbonyl. 15 [0026] In anot her

enbodi ment Zis “C(=O NR8R9 wherein RO is aryl or

subst iZ'is edectedt from hato, alkot, lsebstitutbd elikyie atkenyle subsHtutes] alkenyl,

eﬁ:(bogi)l)aw& Wﬁ’gﬁ)@{%q Ubi&%%é%%sﬁ@t?%ﬂgﬂﬁgﬁwlf sybstituted

t he gf}fét@oa&?lnﬁllnﬁidaﬁﬂsu%tltuzteﬂ‘ﬁﬁ‘ﬂhﬂ?(ynaphth 1-yl,

BGE hydroxynapﬁ 5- hyd roxgnaphth I yI

car box¥ ifapiesa fzorwalky ,@u 1kyh laboyy, substituted alkoxy, halo,

(3,4-dj 0 henyl, 3-carboxyphenyl, 20
3-car g%@y-g’-%@cfﬁogyphenyl and 2- bi phenyl . [0027] In
anot hetis mﬂmnyefrapialﬁ(b 4 or® 80) NRBR9 where R9 is

h teroar é% Euted heteroaryl I n_anot her
ll NReraptapls slts REYSROT tapgymess th§£?8§ tituted
het er oaryl I n_anot her errbodl ment where Z

10921 Nrsrwe sabposigngnss ofapls of fognale IHHtaerrlwm Wpromrwée Tis
SRS R A0 SR PLRASLY AR APt
]subﬂgﬁmtydi eydc—l%kﬂk;ﬂpadkeﬂyﬂj- s}nbt)tﬂﬂtﬁﬂ alkeyyl, alﬁynyl substltuted alkynyl,

0 ri car.pox
glaﬁemﬂé%% tSH]?séﬁ”tgé b?temf@s‘é% j*fs.(/F ‘g%%tﬁi PryérP@@f‘dP%h gndrsybstituted
h%r@rMRaﬁanM&re@nmmémhﬁs%wéal ﬁché tﬂ%@'iogﬂ 85 d¥¥ting of

embodi nent where Z is -((=ON
rlnefd@gcw&yl,cﬁubstlteteﬁ@ﬂed,mbbikal agd euhstlttsed\l;yﬁnaﬂitml Tnranpther
tetr

d hydr
SRR 2\ SR aPRdng e R SR Reid. Sgrapy
Rc-Bitg], Bneth9pbisi, sycloprdphe cyﬂbf)érﬂﬁeay&émyp epélspropylmethyl,

thereto, forma heterocyclic or substit
ged erdeidimethylamyno)eth-1-yb dn mth@cwmtw@s@ T is cycloalkyl. In

%&Wﬁﬁg%lﬁ 8 nygé)h&r% VI@%P %&gﬁeetr %gf%\% hgh%:lgpentyl.

gnatom den t f or,m he . .
P 080 o R BrRAEE Rl e oG B gttt egprite, Z s
campLy 5ﬁca4=bdzgr e%tdire ID&{oBikr lehid@8intcdn 7.3k Sdleded . frbM -8/(=0)OH, and —
het er oat ons. anot her enbodi nent where Z is

&9 kﬁ?&hwhgrealﬁ s REkyAria apgther apfeadifaent isteelepied grom carboxy,
SR RO TRl SRR RS 1 ic00m.
Ry ??%&hér&n%@%@%%a? Rt B ARG, LR

emdodinidno g taboraitiPadid &nttetdich Qh&oiﬂidﬂo@d‘bmﬁé&ﬂeﬁﬁ alﬂ dhother
zﬁ]gst ituted heterocyclic ring, the heterocyclic or

eelimegt B cRBOBYBE I fspstese i @elﬁﬁeéﬁp@ckfé'é?ﬁ%z@h?ﬂ’h@ld 5-oxo-

r. Sh st eridi ne, substituted
%PS%*?Y%?E‘ é.i";,ﬁ 19xB8ia2d1- 3%19

[0024] In another embodiment Z is -C(=0)NR®*R’ where R is hydrogen and R’ is
selected from the group consisting of alkyl, substituted alkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic. In another
embodiment where Z is -C(=0)NR®R” and R® is hydro gen, R? is substituted alkyl. In
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10 pi perazi ne, substituted piperazine, norpholino,
substi tuted norpholino, thionorpholino and

Weubxmtmsazped t hi onor phol i no wherein the sul fur Par@se®b/01149 |

......

- Uhe L Jkine r-phiol, iyng.ugr - substituted thi onorpholino ring
is optionally oxidized to prOV|de for sul foxide and
subthenenbalimtiteshert A iar@ENRERDo Rishyidoges a&d RS is

SLTED AL HeubeitS ol semBies dria 2oybsshgs teaciad i the
hedgy RY¥BlAE of SulBnictadll (:S@gm Qafok! Cca%ox%*é?%b' dth8 Substituted

heterocyclic ring is selectéd fromthe
@nRg, srylngpbetitutedayydr lstgrpanyt amdjsubstltlltedyieteroaryl In another

% ?ﬁnentpt) %e%:%zl ?Sn %ﬂ“oﬁ\?ﬁ% lﬁ%ﬂ BIS oSﬂlll'l 101 nand2R9y1 s'substituted alkyl,

tithe sutsstitpted alloyl 4rotp is séedf&i iyt @%ﬁﬁébﬁblstﬁxg)df and
% 0- p| pera2| nyI 0030]. I n anot her enbodinent, Z is

fepxyberayl domathoxynd-hydrorabenzyl,

ermodf)%ﬁ?ylvihbéei 4- W%ﬁ%@ﬁﬁd‘%ﬁ'ﬁm&ﬁ%
(E@@WNH®Hﬂ@ﬁﬂE£}?ﬂnmﬁﬁnnhpZaﬂmmﬁmﬂi@m«ﬂMﬂﬁWﬁdgf@g@nahyL

e DRRa 1 Stsedi - Ceng thoxgatiser Drelhvba
g;(gtmh%tﬁeie%e%flykth?ﬁmdmaﬁﬁéthﬁ%ﬁ{%eﬁ@i &h@3LY - pyrizol-1-yl)ethyl,

where Z

(fdz Nm%@rﬁbg@l@rﬁz 9 rse:le 3%&&& : aﬁ%de' R N-

selected fro e group consisting o ogeén,

dime}thylca'bbzsetrmﬁu,ﬂédsqolrcbmﬂ -catbprdmidokyiallyhoatbexdisidb] whde-
IoaI k & not her enbodi ment where Z is

é‘f %(’ O R1 or C(O)NHCHR2C( =ORl, R2is

d f f hyd
i@pﬁ;' ?n aliot eﬂ%oﬂ]%é%l%% 1§?n(5 §§ gt §J| er%wé?%%]ylrgtshbqututed
aryly B ongk Qm%o&ﬁnen &‘e@lanF’lé)g\}Rng R88 substituted aryl. In

car boxyet h-1-yl, carboxynmeth enzyl
engthérrandwrdohent wﬂeyqﬁtshﬂ(——omeeRf/ is) siammyllfrom the group consisting

R
CAD6LNAPRBD - ﬁqlzf -HOUEEHANREAD ﬁ %Moxy)phenyl 3-carboxyphenyl,

car banoy| net 2- car banoyl ef
B #2¥00y-Ix enyl andi2 dipheay di no n propyl . [0033]
I n anot her enbodi nent when Z is

[0@@7@ NiTR@)odR2 Ra1bofin@NRZ i +C(=OJNR RiHEHER G 5 Oh&eroaR ok S

fihehe bt OF b fePaffinei it par )OGS A
éubsﬁmwdhﬁlter D @i ﬁlﬁﬂlﬁer\éﬁﬂ)‘bﬁngedt $vhere Z is —C(*O?QI}IR*BR9 and R is
C(=O R or -C(O NHCHR2C(=0O 'S

%‘@Fé%‘feé‘dwqu ek ﬂf@ Subfl?tﬁufﬁd beterazyliin @elciﬁedwﬁf@mdhglgroup consisting

O ity 2 QAR L B o BRE BB o

eanboxypyridgeyl, %mﬁnbyqaymhﬁ-laeﬂ eind 3-cebpethicyvalyl, are
joined to forma heterocyclic or substituted

foo2sy Oﬁﬂﬁoﬂfer gﬁﬁgu@lm&hﬂz }@-@B%NRﬁRWHé}G RY8§hetéldey&icZ In
IS -
another er)1<1)b (glment where Z is -C(—O)NRgR9 and R’ is heterocyclic, the heterocyclic

group is N-morpholino, tetrahydrofuranyl, and 1,1-dioxidotetrahydrothienyl.

[0029] In another embodiment Z is -C(=O)NR®R® where R® and R®, together with the

nitrogen atom pendent thereto, form a heterocyclic or substituted heterocyclic ring. In
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-C(ONHCHR2C(=O R1, Rl is selected fromthe group
consi sting of hydroxy, alkoxy, am no(N norpholino),

wammseeand substituted am no and R2 and R3, teQeEisSe006/001149

e Wt he, - frubgrpé@& om and nitrogen atom bound thereto
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respecti Ve ]oined to forma heterocyclic or
bt emb@ﬂimle&tt whae Zdk Fe(=g)DRIR’ irfte Rh ah@ ROy gdthe vetithe

substltuted terogyclic¢ gr s are selected from

HECESR St swf%t ﬁmﬁﬂ%wga Bﬁwocygmcamdb%k ituted
DUyl Rl °ﬁnﬁ%?2?¥;ﬁzf§?%.5£§% VonRinig Ao B Bfifoatoms. In
|anotémmmé0dlmnmdhm£m$ (2(=|Q§NB§ReandeR fandRY, together with the
l-car bo am do

PR AP R iR e pterocyctic ring, the 1 10

3-Ibdrbasins Lodpriddd 10t Qxifo gem‘dtcﬁﬂé nﬁl%bﬂféﬂ ¥ibodiment where Z is
1- (N- nethyl car hoxamgdo) - 1- (net hyl ) -eth-1
Chr g% )R. and R’, together with the nltro gen atom pendent thereto form an

y
%Bg%%y@fﬂ?rlétg%ég %@fe&%ﬁ}afg 1%?% t}m i‘l?%}o?%la a(ﬁlrtsﬂg%tg%{ 8'111"e1ie ocychc

Imghb sad¢digd frouliie g:msupl ofonswliﬁglo@ bi.p‘eﬁﬁﬁm :ﬁib@ﬁﬂutwrpj}bendme
- car boxa do cycl obut anam

bo
@?R?EQW & 1361)612189611@'Bgocar tﬁg‘?}’é‘?%@ﬁmh(’lmo thiomorpholino
hnd Mifgahind ﬁ;ﬂfrﬁ&fﬁ&ﬁ gﬁ%éf%hﬁﬁ? BHoANE B %%Qﬁaml?o or

1- (N, N-di net hyl car box cycl opent anam nocar
sulfstitutod shaerdpholinaitingis wptiosaliynxidiedbioyirovide for sulfox1de and

Sibtecoiefanih SRR SR s b 2 issCyrOINR Y s Ry

&)g(%g{eb WI’@HP@I BitidEh Mohthandsnt thidraidi foRE ah BpHallylsubstituted
acr |1 C

aeﬁeaacyﬁlpreﬂ%,) haibgtsasyplissn spbetifuted beterasytlic ring is selected from the

ugrEOHﬁ ﬁb %h% %%lﬁ 3! EX h->T BOeér%ﬁ;\m ocal?rqﬁ(g r}y(?qum()hn'

QQ@%}nethyllapaﬁ:hﬁ-ﬂ -yninophoki; yl Zthi@norPhéNNRA1 S4-O) fivA-piperazin-
Inlan er enpbodi nent where Z is -C(O NR21S(O) 2R4, R4

il 1AL PRUPPEBHWhe group consi stl ng of alkyl, -22

VO 2006/ 076529 PCT/ US2006/ 001149 ﬁ%t ituted al kyl ,

§0030]  dp paqther gehpdiment, ZrﬁeﬂéXEéﬂS/DC GEFOHRI -t ut ed
heteroaryl. In another enbodi nent vvhere Zis

[0938) NReEspbED Fmbodiments Ziie t G NHEHRIC(=03Bpr opy ! |

propyl, trifluoromethyl, 2,2,2-trifluoroethyl, phenyl
932§ In plhtﬁhﬂtdﬂ)ﬂoderent whendik e@EONRYURRE p](re(D)R o:r

(m‘éﬁgrﬁ B’( H{;ﬂ? Xﬁ%@#ﬁhﬁé@?}ﬁc%@%of hydrogen alkyl,

BubstilitetyAlkylt ij(%h)ﬂkyl &b&hﬁ&ﬁ%kﬂb@lﬁyﬁ ar}bf | substltuted aryl, heteroaryl
2 nethoxycarbonyl henyl 3-chl or ophenyl

subsbivadheteroayl. dmagptbph@nlqulmeﬁt where Z is

%@{)Ngkﬁ%ﬁe R yflP ({E)\f{[j h g #;??Bﬁ%ﬁ{;‘ﬁiz& l‘t?)Rq pﬁﬁ 18 seIected from the group

Gorgishiay wb aydgrofet, hhdyﬁ&ﬁbszmycbd al‘kyp Bﬂ/@lbéﬂl@*’le ayd substituted cycloalkyl.

3-met hyl -5- fl b
k‘%@é}teﬁleﬁwpﬁ RO enzo[ﬁ:b( &F%t% phenyl ,

SR o*?>%?§ﬁs§j%fﬁ&”’i°%é‘fﬁw¥ogp Sprsiyigg g hvcrogen, methyl

{ ‘matimylBropt 1 -yR sés-blutgh hyd’rphﬁnyﬂhyl 1-hydroxyeth-1-yl, 4-amino-n-butyl, 2~
hyl hl - | H | -.4- 5-

cargoxyegl3 i y\{ caﬁ)ogcym%{hyl, Ibenf}X,r(?%Igimifilaz%ll-ﬁ-ﬁ)methyl, (4-phenyl)benzyl,

(4-phenylcarbonyl)benzyl, cyclohexylmethyl, cyclohexyl, 2-methylthioeth-1-yl, iso-
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di met hyl i soxazol -4-yl, benzo[c][1, 2,5]thiadiazol -4-yl,
2, 6-di fl uorophenyl, 6-chl oro-

Wom)(tdia)zci[zQ 1- b] t hi azol -5-yl, 2-(nethyl sul f onyl poinaisgdos/001149

JWQMTIHIW by IMIMQZ met hoxy- 4- met hyl phenyl
,5-tri rret H—pyrazol 4-yl,

brwm;gakbeﬁndy&hh&lbl} Rtaphataridth-4- }5IJ (4-Bsklroxy)benzyl, and 3-guanidino-n-
, g-t ri methyl phenyl, and 2-carbanoyl-eth- | -yl.
[%@’g/] In anot her enbodinent, Z is selected from

h hal | kyl k d
T8 R0 Boimbodbomnhant o RN B RO oor

aboc\)fe H%"ﬁl&@z %W@qg% d‘%d}ﬁg&é?%ﬁﬁﬁg Cgﬁ&%{'% qfqﬁ%%oQ9da1koxy,

alth(N -gwogholisal sniria, bedisubstitufed aixﬁinh elresmtlye leimbodiment where Z

b ACrE Gl o RO R TRRR RS e St fom e

&ﬁ@l@ﬁ‘ﬁg of RISy afk@f(j?” athifid| -%Hi%hmo URsdd, hhd F&i)stltuted

cycl oal k %ger ocyclic or substituted et er ocyc
Catei ) anﬁ rtogetbertwith beisadonetam azd hitrogen afotndzbund thereto

ety &f JOfn IS IO € RerofiLib of shstintbstmomystic eroup. Tn

3nétherl eanlccaﬁllneﬂwmae zas €(L'(XI)NYR3)€R2§2 C(=O)R! or
1H benzo d]zl m dazol - 2-yl)-1-net hyl pyrrolidi n-3-am noca
FQWHC R( (—@Bh,ﬁ. 1§s lgcted from thé group consisting of hydroxy, alkoxy,

ut a nam n olac:m&r ﬁo@n fﬂjmr%l ani éﬁb?ﬁﬁéﬁ[ﬂﬁ%@ﬁm L‘n‘? RY, ltggéﬂ%r ‘&ch the
(Cbor @foun amd mnyogen Homebonost yhergic mpmmmmqomeb emfdrm a

| t zol .- 4- clo nam n car bon
e {ezoc%% A SRR ielod i BopD dhe POaEa s A gubitpisd
1 2 et h ﬁ?zgé;%%@l'e(:téd Yﬂo)élotﬁg cl o%? gnar% g@ar %%Il ,2 carboxy-
@mohdl(nz arv@;boeiyﬁli marrph@uak bt §icarbo@@3dN,3 40 stil |
?&%g&%@ggm ngs 1of each of formula I-I1lla where

appropri-ate car boxy, carboxy ester, carboxyllc

i o JRasShS; seala%@gé“%fgmiw% Sh= kA
§laniAGcatsInyl) §deABR i dard n?&hylset@h Lsn&nﬁfocﬁwﬁﬁ 5-ea1%£y%'i 3-

enbodi nents  Z i s carboxy, hyl “car boxyl at’e, et

dipxpayylamimocgbond, b@fm@tbylganboxmndq) 1 dmiethy))- eth-l—

&Hiﬁlﬁ&%ﬁ%)%&l 3: %\? %I-%mfthllc oa(a%li%q) lg(r?ﬁthyl) ~eth-1-ylaminocarbonyl, 1-

R:hrBeiyl-amﬁetBylhe}thdEﬁmﬁﬁxocﬁibanyl( I (N-methylcarboxamido)-
H-tetrazol 5-vyl )et hyI am de,
X% ﬁlg}.}tg@pflgmw C%Wdo ¢yclobutanaminocarbonyl, 1-(N,N-

I
D
eydimhntmaﬁm@alb@nylaﬂ Y- dlmethylehrbokdnﬁfdobmjaﬂdpmiaﬁlu?ocarbonyl,

PR P BER BB BN erieeFREeled f  om

gbﬁéeglpgbhﬁlr%@%bﬁ‘]&lﬂ-?ﬁaeﬁﬁmby SJraﬁﬁﬁébarmﬁé,P 3- @a'rmam@@ﬁymhdm- 3-

Kyl { n sone enbodi nents of each

Vismingcarbonyl, [ br(4krsrdicesish obend)aminetarsorgl)- mlobum 1-

Aok BotR b e Corve &R Rer IR -et0-1-

!m:ﬁﬁfhthrbsnﬁ-Qv C(O-0R23, v is 1. In another
enbodi ment

[0035] In another embodiment, Z is -C(O)NR>'S(O),R*. In another embodiment
where Z is -C(O)NRZIS(O)2R4, R* is selected from the group consisting of alkyl,
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where Ris CH2, C(O-0R23, Ris carboxynethyl or
nmet hyl car boxynet hyl . [0042] In another enbodinent Ris

waypdiengeny [ 0043] I n another enbodi ment R is PCT/US2006/001149

1 CHREHITED -INR, 42RES where v is 1, 2 or 3; R12 15 and
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R13 are sel ected from hydrogen, al kyl, substituted
avbgjitutechalicelngiyl, sybdsitetd atybcheterbdrgharid, subbticyteyt |heteroary1 In

5%%&%%’“%%%8%% I%%lé kﬁg@)ﬁ@l %@é{ U]%ﬁg?ﬂ% T ¥m3 Ssopropy,

Ipedpsi, ad fldromethyNR, A7 i SuorasttlylRpHerd befhd, lﬁ{eﬁethg;l 4-
or

gndep ndently sel ect ed fromﬁ dr ogen,

pyly&mitrophenyl ok 4- IP@Byle@féﬂ,H’eme‘;hOKMphehwl 2mmlnoghyi, 2-

E&el?fg Ml )g:ﬁl | nI%N\-/\A ylﬁﬁ)%a?ﬁ" BS%B{II ﬂ'l&n&}/lo enyUIZ ~chlorothien-5-
3, anﬁhowapnymaampml 8n¢111<§1’6pheﬂ1!y1 DOGmOphATL

\A“El att faorm a heterocyclic o
85‘{1’?1?%}56&%#@{05?18 ewln65 wrpRheayh Haﬂuqy@mhenmz
afeethyRIBn Il s-eﬂmxyeé&emthmg@gl 3 1;1;5 gﬁﬁgqlaéﬁg

; anot

anot her enbodi nent v'i's

{lHetoberzo] & thipphen - i @)aGmﬁfﬂkﬁ)hﬁnylhwlhRiﬁ%m égf-blutplphSnyl

F&l%ﬁgﬁg& tjrd?m @bxy@%eﬁ?léQ%&ﬁ% sr bonén%g-y){ 2,5-dichloro-

tHilerBBl-)yl Baﬁiﬁﬁﬁﬂor@ﬂfeﬁﬂnl/ Bffﬁina dhiyl-5- chloro lH-pyrazol 4-y1 3,5-
cycl qQpropyl et hyl am no) - car bonyl net h (prop-2-’
e{[h)&s%ngjl yééqeggy{y][b@tﬁt}apadlazol -4-yl, 2 6 dlﬂuorophenyl 6-chloro-

y) ﬁ’l'b? 2[}8 rﬂét% o)nlyrf?gfé Xlsora%gnlyln ~8-yl, 2-methoxy-4-

(phe ’sul ony
mmwlamﬁahnm;mmpyfamw yl, Gl‘ﬂrhéﬂyl -5-methyl-1H-pyrazol-4-yl,

ﬁiﬁh%l S@I a\ﬁ#l be am no) car bonyl nmet hyl ,

Mgr 0Ssj ne) - car bon I nmet %ﬁs
¢l - Yleyt ﬁ@ycte@ﬁbmqlwdmmthlo,(aikxlzam@xy,

Boé%%tﬂfeaya%{ z’?ﬁ?%gm Aicar bonyl net hyl,

(N-(4 car box no) - car bonyl net hyl ,

‘g) (i}[hen;dﬂef car olxhiéerrﬁ )S 9% B WR?TSR%E , fiperein X* and R’ are
dﬁfﬁéd @W@&Z&H@F [ RIS2008F0RE 3491, subs{titute%‘ alidvi, ab(l subthtufbd4ryl,

| t hy N- N -(4
}é&%rae}ycgﬁéqs;t?tgtg @g‘;grﬁyg]@, be g;ai(rﬂ,aﬁ 4ubs?1%ut)e/d heteroaryl, or R* and

o L Y O mendep Shrsl fom a yslangiued
C[Y(Jllla(lﬁl Ihetetgdyeldxb-bﬂsubstzﬂmmdlmmcy%g/gﬁoaphyl ) am no] - car bo
nyl methyl, (1-nmethyl-I-[N(1-

[ﬂﬁ:tsjyl Iﬂanomebmbodﬂr}enm @at séledtéd REINOEALERNAyBEd-Aen19y1)-
E@F{“g li*zyy&)g’étanwmaﬁfbﬂ@ql THoHDayrbaeyirgp-2-en-1-y1)-

IS%F%‘%E eﬁl“a%%%‘car Ry Pfmplicin3; paimocorbamd s
carb@x;rpmpﬁyd:n-l-y|!)|\l[€~be(1ﬂ){d]1m1dazol 2-y1)cyclobutanammoca;rbonyl 1-

OB 2SR bR A ARG G600 ot methyithiasol-4-y)

cyclbbhtﬁﬂalﬁlﬁoé‘@ﬁchgﬂ,yl (ﬁé&@ﬂ&n&o%ﬁk@&%ﬁﬁ@@oﬂﬁ&ﬂ&gﬂﬁy iz

t h- 1-yl am no- car bonyl ne

n(ezhs(lmmthgazplrw})azfpwbmwymmharmewlammuayuhmmwynet h

%{‘lﬁ’b&t%%‘ﬂgzr’n&%%%%@g cyz%%)t)}?wlobutanammocarbonyl
|’9 or{ }}2%“{% gmﬁoéjlments ¥ eac ofJ%rrAul T]Iﬁ lvhere appropriate, Z is

cérboﬁy,nﬁfbo@ly Bstdr, wmwaﬂdmm bst&R! YOINRARY, or -C(O)NHS(0),R,
- car bonyl net hyl, (1-
(acetyl)-pyrrolidin-2-yl net h2/3I ) am no) - car bonyl et hyl ,

[ (2- (N, N-di met hyl ami no) -



car bonyl ) met hyl am no] - car bonyl met hyl ,
[ N-(1, 1- di oxi dot etrahydro-3
\Vohmmny&yaethylan1no] carbonyl methyl,  ______ _PCT/US2006/001149 _,

e g {INL"IWI}WI INcy af.ahexyl - am no) 15 carbonyl net hyl,
(N- et hyl - N car boxyr net hyl - ami no) - car bonyl rrethyl

[Wheneih R Iandile9 b&n%)deﬁﬁéﬁ ilve aad RO lilsyzilﬁﬂtd?)ékyl In other embodiments
N- rret hyI -di met hyl am noacetg/ LZ am no)
ﬁ, yl carboxylate ethyl carboxylate, 6-(f-D- glucuromc acid) ester,

[lﬁ %Ia%é(ll 5—% 9*2&9%’465'3 giﬂyﬁgdmi %%; &%g? y?’hg\{ I’%yciyano -ethylamide, N-2-
((I\Hnedrdml 5N'lXeﬂ:Iylamtib,yfhahpleﬁlrfdhyﬂarﬁinwa)rwﬁym,o)

b h
3 o%‘?ﬁg’ {fgn%pwpﬁbe@yle ofi Rhenvispifonylamipocash ety Imaill other

féxlbod{n%r%oz hox C(=
met hyl - N ( 1lsrr(i§1tr 0ylypl pgetoher bOdlment 3C( %OF car bon

' h

100 S%JPP“ e -
[stlected Iﬁy)h}tﬂde(gﬂoupabhsdbtmg @fdiydrogen, halo, alkyl, and haloalkyl.
2-yl - et hyl ) - am no] - car bonyl et hyl ,

(00418 it sove eMbo@itdepts df*daé%idt@ﬁﬁhlaa -I1la where appropriate, R is CyHa,-
yI et I%ZL) amni no] car bony| n;_ﬁ ﬁ/
y WhREe Vs (L pd QF dix 3 hydrogemi allsylor substituted alkyl. In

23
%ﬁ“ TR v R Gl DR oy s I gt bt
vdreboR i GEAC(0)-OR®, R is carboxymethyl or methylcarboxymethyl.
N-nmethyl -N-[2-(N , N -di et hyl am no)eth-1-yl]am no)-carb
¢o0A2Ire tih yhother embodiment R is hydrogen.
(I\I-msthyl N-[2-(pyridin-2-yl)eth-1-yl]am no)-carbonylm

. Ih bh&ﬁéﬂbyﬁbo&xﬁ&ﬁ R is CVHgv—C(O)bNRuR” Where vis 1,2 or3; R?
am no) - car

?Gp din-4-yl)eth
15 Pﬁgﬁetﬁw pelpgted from, IUdeﬁeHz@kleS@IS?@tqti{dllyyl alienyl substituted
?ﬁi o0t AP AR omol i skt Bon g 4R s and

1befWJ tnabdrbatlyl, heterocyclic, -NR!'R'S; and R'” and R® are lndependen’dy
m no) - car bo

N-( 1- car boxy- 2- met hyl |

tpdted Mot Bydtpgen %d%%dmrfﬂetsmngé%plﬁi’)aﬁék iosgbamyity e
%glr;o%gﬁ giorﬂ\'fo[ \)g?lélﬁ'rﬁfeg) A AtbloRedliold do B ARkterocyclic ring with 4 to 7

20 (ingetoms; oN-a[tQméNe,lw R'Giaed RY! andithoittoben atgin] tarvitic) theqale

0{?9/%"? ﬁ%}% bhejergpylic.ar spbstipted heprosysfiorings pinyifead faatippth R
615& REtQY hot%llﬁ)xy%a%ﬁ Qh&fﬁﬁiﬁ&i Akéxyt In another embodiment v is 1. In

] hept yl - ') - car bonyl ne
tﬁ@' }!/!n@m aiharedp @mcsﬂizyi()(@ R TR 2 686N R 7BEDgoup is selected

1149
Fpl pe’rl 1Ny ﬁarg}anrob %@P%t%}?ie 1{1144 Bxfroayst-bdipaidotstinhygro-3-
25 dﬁem)amlmtdawonyl(r&mﬁr (lesptops»rmeihﬁmh)noq@mlb@ﬁwﬂeﬁmydprop-2-
(4- h drox eri dinyl)- carhonyl
(ﬂzr (VORpg @eleﬂmfﬂwh)(&(g@mlmhﬁwfﬂyﬂWlwabﬁgrbwlmﬂhyl

gﬁh ?ﬁ&#on%l )pcl;arr)beorr}y dmetth gl\]-benz 1 1no|] carbgnﬁmethyl (N-(4-

mtl@ls,ul\fodﬂMhyll)mnnb%rﬁonylmethyl (tryptophanyl) carbonylmethyl

Ftophe f&igﬁe B N g 0B Amingdreghqaylmethyl, (N-(2-

30 aaryd»a %%15’{6 Batbonylmethyl, (N-(4-carboxybenzyl
[ 4- met h 4H-}1_ , 4 }Elﬁea%’o (N ( yca)r pqxge?nlzyl)naz?m% ]-

@agb@ml@apﬁhy{ﬁyﬁ -(N a (4 -(acrylic a01d)-phenyl)carboxam1d0)pyrrohdln-3-
(4-pyrrolidinyl-piperidinyl)-carbonyl net hyl,
(3-pyrrolidinyl - piperidinyI)-carbonyInethyI,

[4- (N, N-di et hyl am no) - pi peri di n-1-yl]-carbonyl net hyl ,
(4-(azetidin-1-yl)-piperidi n2&-yl)-carbonyl net hyl ,
(4-(piperidin-1-yl)-piperidin-1-yl) 10 carbonyl net hyl,
(hexahydropyrrol o[ 1, 2- a] pyrazi n-2(1H) -yl ) -car bonyl met h
yl ) [ ( 2- ( N’ N-

di met hyl am no) - met hyl ) nor phol i no] - car bonyl net hyl ,
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[

(pyrrolidinyl)-carbonyl net hyl,
(2-carboxy-pyrrolidin-1-yl)-carbonyl nethyl, (2-

woOeercnas3dy - 4- hydr oxy-pyrrolidin- 1 -yl).-carbonpCmeiskoob/001149
it(aH@a[pmxam]qeﬁmwwﬂolldln | 15 yl)-carbonyl met hyl ,
(2

- (N, N-di net hyl am nocar bonyl ) -pyrrolidin-1-yl)-
hlanimoy barbotgtingthyl, N- -[4-(N'"-(4-(acrylic acid)-phenyl)carboxamido)piperidin-4-

&?}a&n&%{i l%\ra}{fbg ; me{ﬁ%’ ?En (1(} ?\} dP t{lylammo)etﬁ lyifl)em(l:n%r] k::%%kglentler’ghyl
Ui sl o O . 0
%xlr%mbwfrgyndw -haminboaripiyletir botapbiechgpbnylmethyl, [N-(1-

ﬁ&%&?@{lp@% 3olletn 358@%3%? hﬂ'geﬂw (1-methyl-1-[N-(4-(acrylic

(adrdbﬂ&hfnlmmbdibbﬁyl]@ﬂpE-lyﬂiﬂuﬁo%grblan}’lkﬁeﬂﬁﬁ, (g%&hpmwlm -
% droxyet h- 1-yl ) pi perazin- 1- car
A0SR OIS p DG A i ot ReRgmety, (1 methyl-

Eli[‘l\{ §4 {?jlé b = ghzzlgjfnf 1)911?&@%& ca{%h%rﬂetﬁqr Qgﬁl‘{%ngq{#gnylmethyl,
}dprpmamelt y]l)éth-m-}dejmam)maﬂ:}onyl)nerl@flk@Il-)ﬂdﬂligtlﬁwohdln 3-

VW}%%‘%’? R}%?XISQWL Ewi(ll r@?th%plpeﬁéll{ bokmethyh)-amino]-

nbbhg fneﬁ{ﬂ)qqilﬂﬁ?éﬂdm Rﬂ@cﬁ%@ﬁ@‘)ﬁfé’tﬂﬁﬁﬁ?ﬂo] carbonylmethyl, (1-
hol i nocar bonyl net hyl
Gacﬁgﬂ)qg}'rmhdlmaaﬂmgﬂiyl)mnw)-lcarbonylmethyl [(2 -(N,N-dimethylamino)-

BN A RRRy e, I TR e an
dxetqe)nﬁﬁthylﬁiﬁhmﬂl-@hﬂbﬁﬁﬁﬂfeﬁgmmteﬂﬁ/l -N-cyclohexyl- amlno)

i.met h){l am nocar bonyl met hyl , (4-pyrrol1dinyl-

ﬁ’i‘r ggylaqe];h | (N-Rethy s NsrRaxpmeipl- amino)- carbonylmethyl [N-methyl-N-
BERSA- %‘nﬂ){j ﬁgoﬁ Selfyg,c(ltﬁégiepglgrl;]f-a\(?fﬁlddn%th%fﬁ]a%luﬁ&gcetyl) -amino)-

enbodi
pirhpyintiethn, ¥ methsioNephopy Rarminol Garsbiyimatiy BN isopropy-

| %Jill\il hy d%ggé}eﬁ%}g)e (y:glle _yfri\g& nlilgtglylpiperidin-4 -yl)amino)-

CA¥b OhyImeRiy L
b DA ool s gningcgghomimeti [N

mﬁwﬂ%@smﬂwwmm%mmpmwj carbonyl@lqthyl [N-methyl-N-(1-
mett{yfp,lperiqlﬁl 3- }ll m?ﬂ(lylg a1mr10] clafbonyl'methyl [N megchy'l -N- (f me‘hylpyrazm

Bmmpwin)oﬁ%mmylhﬂ)eﬂ%& Mﬁh‘?ﬁ!\iﬂwmeth?l 1H- 1m1dazol 2~
(pyridin-4 carbonylh a2|n - carbonyl ne

Vet amingdyadanylmet Dl @ihydmz)emr) yHammhyl
S
wbdﬁmh?btﬂm; Nyheth}iil ]P{[MEI] Nr d1eﬂ‘tylalﬂnn0)eltle{l ﬁ]ﬁh@@b)r@mcﬁlynﬁethyl
C (0] ri,at e,
H&W&{ %@F@w 2- Yxlm@‘r m@ plcay g@leﬁWb&NaIPR‘PVI -Ngl2-
@hgﬁmm)éﬂhqrmjéﬂﬁn@)t%@ﬁﬂah?ﬁ mgnaﬁ v R 39 3l dphbékol -2-y1)ethyl)-

substituted am noal , arylalk
Fpipokcappnylmethyt, ((er}lbfhb’kNI-B (I\E,Nﬂsllmeﬁlyladnno)prop 1-yl]amino)-

%?@o%lryg ﬁé}’ﬁbg%ﬁ‘iﬂlﬁ%? gyl '2ar'3§ g&%gcarbonylmethyl

@hethel-N- Iﬁbﬁyladiﬁhn@l@arﬁé 16/ 1inBEGeOD QN%?[WNI\Y [?;-@Iln%bﬁ?ﬁ)etllol Y11 27o)-
hydr o al kyl , substltut ed al kyl,
y? eth (181 -[2-6Y tN/rfyﬁthylagum)t:ﬁhthvﬂ@naﬂok-ym@pnylmethyl

TR T s ﬁ%?k?ﬁ% e e B3 o 1

dlmgmcamke[mﬂaimpmzm) Uarhomﬂbfethyl,t(ll&ﬁbtbyl 1,4-diazepan-1-yl)-
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unsubstituted heterocyclic ring provided that both R12
and R13 are not both hydrogen; wherein R16 is aryl,
waebwrogenyl , or heterocyclic; and R17 and R18 BC®US2006/001149
e i.-=ﬂ}d®i§a}t§{n{qleny"‘|ﬁ L ophydrogen or alkyl or R17 and R18
toget her wt the nitrogen atomto which they are
Fatbauletthydj (pifgeddinylreabdngimetbyly ¢4- ca:rbox;ngpmdlhyk}- to 7

el ety § e Doy D s OGY R o IR ppiperdiny )
Rufbithyinftbal (4l @Syt Hgﬁlpeﬁaﬁm%%rbohgm%ﬂiﬁ [4-(N,N-

aspects at east one

cameibylamandypiperizipy dsrlbsza}rb@rthahxl, L6ty %ﬂlmethylyinmd)y l,

5 oAb bRy S e z::a&meﬂdm-

atyzlm&rbomﬁmﬂlyl,f[esmaﬁahﬁmmqJzelitrfe@bmiyl)ﬁiﬂ%ﬁ&intll‘yﬁd Of
ﬂ%’ubst ituted heterocyclic, ri In some aspects

opylmetyd, @Mﬁrw&ewea@w)t%rbmmﬁthﬂe@ W@hdln}’l
M BaREH- éa%dﬁygmtétll'i?lsiéi g[{:‘tl\?gle {)’?ﬁﬁnér&cjﬁhql %lé carbon lp'lethyl

nor phol'1’no or un
- (ﬂesdulnsl -IyX)pti et daxe- lqrh)scdnlsanmemgl wm1pénﬁmﬂyyl) pipegdm 1-yl)-

o R R bRoT et RSt (o v
aﬁhaﬁylaﬂun rrﬁéﬂmpﬁogahey CRRSInGnh 8y10f3, ﬂgfnﬁ)é%&!ﬂhia%hohno)

&ﬁ%?g;lg@bgh &ﬁﬁ@@bﬂgpfgﬂ)l @%@é&%&o&l@no -carbonylmethyl,
i”%@@ f-am no Iﬁlgtf%r d?%ﬁ%rlbbﬁy Ry b Fahppymethyl, -

ﬂeaﬁlﬁm@m@l—hyalrdkwﬂ)yrfblm{ ll@ﬂ)néfdrbonylmethyl (2-carboxamide- py%rghdm 1-

3,.5- di et hy| lin-4-yI', 4-nethyl di nyl
15 pHGASn e oo Fedsrbnoraber sbr it ha R13

o
Nket}(}dalhlynd) p)ayelidlﬂ—ldylbmmﬁomﬂmleﬂiyi/ C(B -Qp)'&"ldlﬂ-Beﬁ)‘-bi'ﬁﬁ]hdiﬂ-l -yl)-
CXI‘%@;@H %h)g?w}ﬁﬁ:g' ﬁpyxyﬂrdo x‘il )S}] me’c(glofs/p?Je?aSZ%ng 1-y1-

arboByIRRA, r(@-)rﬁétﬂyl%%%fa@ﬂy[)%ar%?ﬁﬂétﬁ%le n422 tﬁg}'ﬂgthyl) -piperazin-

N- benzyl ami'n hyl sul f onyl

|
20 ﬂr}gl}am%%mwwhyh &4&hm@r0xwﬂl lesd)mRﬁrwndpyl}cgabamylmthyl -

oo SRR AT Yerkn TR, (4G pethopyptil-yDpipenzing} )

plrboiysnethiyh qmahsi?plpyﬂamtll gy Rarbonylnletid @AN',N'-
N-[4-(N -(4- (acry I C aci
Aesthylyminogestyl H%S’f%ﬁlfpéml)dwbml}’}m?@m aad (4-(6-methoxypyridin-2-

?I%ﬁl%%&%ﬂ ﬁgﬂ%}@ Hltg)%tfi?%soll )?Cl ;‘Im) Q?hyl()lam no,

25 ﬂO’Ogﬁf hél 34%‘[1[5%— e{ﬁ}:’?garn% n\rﬁﬁ\ espﬁecf%ﬁﬁom&phohnocarbonylmethyl N,N-

ﬂhl(elhyi&hhmbwbﬁ)ﬂiﬂediyﬂ (3 pytroBdiRyl-pipaidind-yljcarbonylmethyl,
net hy| - [ N-(4- q(t@@ XJB)
B’@P@P&b{ o3 éfﬁw peets,IR {4 amaxide of

%mﬂﬁltoﬂg&cal‘rbwrﬁé‘thgl eth?/])ammocarbon lmetlpjl (4-pyrrolidinyl-

carboxy-furan phenyl’) am NocarD
pipbrdinyll- ﬁlh@anlmnylmethyhpiperdz1ny[dﬂrt(oﬁylrﬂetﬂ.ﬂ
car boxy-t hi azol - 2-yl ) phenyl ) am nocar bonyl ] et h- 1-yl am n

30 0043} ( Br ety |embp&ﬁ1@ehlt rR is seleyﬂe)iﬁdih NN ain Byl amino)prop-2-en-
nmet hyl pyrraol i din- | am no,
i\]y ]1caﬁké)(np(5p F%le(I}I N ﬁu‘rgeztlwlplp 1nyl| amigiy difluoroacetate)acetyl, 2-
l4C
éf@l(\lgdgié}{%ﬁ}?ﬁlgg : rﬂé 4I %‘ﬁi’nﬂgﬁ ﬂ{f?ﬂo)rt’)‘%'é{%/égt%ﬂwﬁghno acetyl, (2-
(2- (N, N-di et hyl am no) - car bonyl ) met hyl am no, N-(1, 1-
-26-



di oxi dot et r ahydr o- 3-t hi enyl ) met hyl am no,
N-net hyl - N-cycl ohexyl - am no, N-nmethyl 15

\Noamunbﬁwynethyl am no, N-nethyl-N-benzyl -am neCT/US2006/001149

P N B XX 1. Mgy i et hy | ami noacet yl) - ami o,
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N- et hyl - henyl am no, N-nethyl-Nisopropyl- am no,
r(riln@pml)mhe ]\d’yl-)matﬂmylyhmqﬂeyh @iyridih-4-ly)carbionglhydrazino)-

. T S T

razl}hd Hﬁé PEN § -
&dﬁﬂ%ﬂ 81 il yI pﬂ3¥ gglN'n Z-G;rﬁetbrfrigaﬂ? Méé%ﬂib%ﬂ%%yl)hydrazmo)
PﬂWCIW(S nmet hyl - | H i mi dazol - 2-yl net hyl ) - am no,
N- et hyl - N-[ 2- (hydroxy)eth-1-yl]am no,
NOQASH hyin still pthet smbodimgntsetf kydheofi fnm)lfla iHa yihkerdppeopridte, R is

E@S&lﬁ alkprzl,E %’[NEIEW §a&4 ﬂ,ltbéﬁy b%rgequllfgl is seslﬁojt%i#wg n‘gxe group consisting of

Dimiifed bbdtutel wiitallcyd-ary R )
o rretaﬁ%):l -g o gl i I?lnggoli] RN 'sﬁbs‘fllt\lt@(['hﬁpalkyl heteroarylalkyl,

RUBSELHSA beterpary qikylbhet@rpméﬂywmgwhsppmbhqembycay&alkgl,

W I\%Hpr OI&&%O%\%{‘%“ y‘f{ﬁergﬁtl{ly lﬁiﬁ[ gps are Ynd)epenlﬂcri'ent?y selected

fuoet hicygent skl yilistianedalkyl, alkenyl, substltuted alkenyl alkynyl,

SHRGEA A Ao R r A @R ind NRVRY, or R and
@J%Tﬁidbc}dé nitrogeid hBAPBIHEN ﬂl[e% afe é'tta]cﬁ@fgfo}[lln 2%ubtituted or

4-met hyl - 1,74-di azepan-1-y pl peri
nnsybstifyied letepfmyphw nyg pr@adrdrthn:t)bybm ]p’érand R‘Vy are ndt both hydrogen;

PR PR Aot T Sy G e R by
Byc(rblgé‘ﬂ- afu oMtgy1 by R0y m@geme& wlmﬁé ﬁiﬁqa pbr Yom B-vtAcK Mledtare

di ret hyl am no) - et h- 1-yl ) pi peri di n-i

atiatcliemrh% forpahetepocyclie ring withat tpl 7 lpmg)@pmsl n-1 - yl,
pyrrolidinyl - pi peridinyl,

BlOﬁ}y;} r &1 othprgmbqsipents,dR is-CH,EONR RR Hiand hylleasmone)))f R or R® is

[ zet | 1- eridin I
AP SUBHag o, 05 IAE SR R o br 5 o v 65 e e
I IchiB3RXaEMO1 248/d thyl, 2- holin- -
ﬁgﬁ’éﬁlg ;dr og%?r o?o[ 411@2 rcgjygy ryaz | rrrllo%: olin-4- }lflethyl or tetrazoyl-5-yl.
{0@4$I\| T whit Gﬁfeh?éllnﬁﬁalﬁ%ts R8s tdﬂ{)dtgﬁ}imﬂl" 4y R12 R13 and the
di met hyl nor phol i no, "t hi ono i no nnrp |no
@ypgm at@pinﬁy which thay b@)@}?tad}qdrfotm dlsubdtl-’rgtbd or unsubstituted
I?etér % 41’}1/ Pcyrg% gs(ﬁéﬁto )Hlf (i ﬁb and tﬁ/e ﬂltro gen atom to which they are
é&’fa(:hbd\fodh byt tagel Bﬁﬁﬂdubﬁ[’cﬁie)i ‘nﬁlM'f)lli(Sliriod substitu¥dd ordmsubstituted

IN!\r di met hyl. am no) - pyrrolid

@pf inyly ot BORERS: oF TSt G Rﬁrﬁ)lllduml ring- In other aspects the
%ﬂ%t;i/t:u H%rﬁ M{b@uﬂar olrf?(lgjlpﬂbﬁlho p?f)lendlnyla or Ryﬁrovflnyl 4‘1ng is selected
ﬁmnhlyd p‘loppe C(amlsmylg of ﬂ}o@imhhﬁ)(‘!#p?ﬁr@lydlh -1pylREp&dinyl| pipbridinyl,

%h§(¥ g%}%}x 1})& giuég%ypl eer{g%%yl 4- dlme){}llylammoplpendmyl
A dietryRhbif }S@ﬂichhﬂl erﬂeﬁhﬁﬁmi(ﬁn}h ¥morftiolin-4-yl- -piperidinyl,

et hyl ) pi per azi n-

H5-diwnet lmowbohwa;dq ﬁuwdadgapgnq;nﬁeram n-1-yl, and 4-(6
10 nmet hoxypyri di n-2-yl) pi perazi n-1-yl. [0050] In sone
[0p48 di Irsnins eatboflomentd af forroulalld, REERQIRS® sed the hétebgdeh @fBm to

b R e AR Bervom agaf i adRsted et NN dimethylamino, N-

Aihiya iy -afRidot & LAY - ] N
( ﬁhg' qui nol i nyl Zne 7- tr}ﬂaﬁﬂrcl)or g?’r%oﬁropylmethylammo, prop-2
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qui nol i nyl ene, 8-fl uoro-quinolinylene and
7-fluoro-quinolinylene. In yet another 15 enbodi nent

WOIBT061086329 [ subst i t ut ed] - qui nol i n-6-yl, _ . _._PCT/US2006/001149 _
"I 2<I [ ghakisin.i b pf ed] wjdemet hyl - quinol i nyl ,

2-[substituted]-7-fluoro-quinolinyl,
Inflsylastind, at(ﬁd)]rpli)-linb)e‘tlll-l]qﬂmﬁﬁbhyﬁenglsulf@dylﬂﬁino H¥knZylamino, N-
& ubst {O ]]o 81:| uor o- qui nol |{1 [0Q51] In sone
SsdivintioaYhenybotin i piopranyL feysihe, N-fiaioxypip- Wrlamino,
Tt

M(?%b&[ﬁltﬂ V@g@iﬁlgrl‘gv(lﬁ%&i;ﬂokpb%éﬁ)n\ggﬁé NS- (SN -(AW¥acrylic acid)-
& )cgrbomnldg)pmoaldge?sryl]amrm, hef4- @é’ﬁ(é((h&’yh\t]@cﬂé) HET is

b

ARG DeGibormafonpneich A amRAs, b S g estimpivoistra-stabino, (1
E’Qﬂdﬂﬁzﬂ@ﬁll QQlltlcﬁiQol i- S)Qétﬁlll)élﬁlﬁofcﬁl&l’qu h&tﬁ%fl -2-carboxy-1H-
formula or enyl ene optl onal Iy

ST Row oy sghe1-slegian, - Ghihothndpseraidan s olihyl) i, I
et PSR i M SRRSO ol 1 5048, 1 sk -

ezrbaﬂongeﬁnan-s yl)phénﬁ)mhﬂ{o(taﬁb(ﬂiyi]ﬁthrl -Hlatrifo, 1%%{;1 1q§N (4-(4-
k) ?_Z}J)?b one enbodi nents of each ornmul a

Fetppxyt %@ A P@é}%napgcarbmygethsw@&% ¥ Pomethylpiperazin-1-

T e

mh}é)aaniry, €lusiperidio- laylpyréngdntyl)mghﬂaxﬂnﬂmw+(a@ty1@+p9rrohd1n-2-

t.hre eJ.oa de endent | y_sel ecte from
VB St g T S i G S mghn o He
ARk edobaiab@rold ﬂﬁe@l)ﬂ{e‘&lﬂﬂhin@nN'-ﬂlMth?P‘NCUyéﬁ)ﬁexﬁ%mo N-methyl-
substituted 5 10 nenbered heteroaryl ri'ng optionally

Nocasboxyseshyiteane, NWﬁﬁ&bwﬂ-ﬁ@lm@me 1-NofN'.N'hr ee

U5 A5 AR PSR St LA AT 54 orpopy

é‘ma’roteN?mb’lhtthl-dl\y rmeth}zlpﬁfﬁﬁ;imLﬂyBﬁtli’iﬁlo?Nhﬁéﬂh?BNt(ﬁl -feth§lpiperidin-
stitu ered heteroar ng optio
?oz 5, N o Ry eGSR e, Npmellih 2E(1-
f
oot s?%fﬁigﬁ?ﬂ%@ﬁ%ﬁ’%‘i%% %ﬂmﬁﬂ SR P I mety)-

aning, Nrmebpl-Ne@ahbthylo ki dinddadol- ¥Qﬁﬁﬁhymmmanmethyl-N-[2-
Q}n??ogc:g(g%tl-yl]ammo l\ﬁrrnethglﬁi])-& % % edln%’lhy ammo Iet { -y. arfngn%mN-
methyl-N-[2-(N',N"-diethylamino)eth-1-yl]Jamino, N-methyl-N-[2-(pyridin-2-y1)eth-1-
yllamino, N-methyl-N-[2-(pyridin-4-yl)eth-1-ylJamino, N-methyl-N-(1-(1,3-thiazol-2-
yDethyl)-amino, N-methyl-N-[3-(N’,N’-dimethylamino)prop-1-yl]Jamino, N-methyl-N-
(1-carboxy-2-methylprop-1-yl)-amino, N-ethyl-N-propyl-amino, N-ethyl-N-[2-
(methoxy)eth-1-ylJamino, N-ethyl-N-[2-(N',N'-diethylamino)eth-1-yl]Jamino, 7-methyl-
2,7-diazaspiro[4.4]non-2-yl, 5-methyl-2,5-diazabicyclo[2.2.1Theptyl-2-yl, 4-methyl-
1,4-diazepan-1-yl, piperidinyl, 4-carboxy-piperidinyl, 3-carboxypiperidinyl, 4-
hydroxypiperidinyl, 4-(2-hydroxyeth-1-yl)piperidin-1-yl, 4-(N,N-dimethylamino)-
piperidin-1-yl, 3-(N,N-dimethylamino)-methylpiperidin-1-yl, 2-(2-(N,N-
dimethylamino)-eth-1-yl)piperidin-1-yl, 4-(4-methyl-4H-1,2,4-triazol-3-yl)piperidin-1-
yl, 4-pyrrolidinyl-piperidinyl, 3-pyrrolidinyl-piperidinyl, 4-(N,N-diethylamino)-
piperidin-1-yl, 4-(azetidin-1-yl)-piperidin-1-yl, 4-(piperidin-1-yl)-piperidin-1-yl,
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and heteroarylene, GlL is selected from hal o, hydroxy,
nitro, cyano, alkyl, substituted alkyl, alkoxy,

weubsto7éab ed al koxy, acyl, acylam no, am noacyPCTAIS206/001149

e usuhﬁguﬁw e?[Fa.lppﬁ carboxy and carboxy ester; and q

10

15

20

| ht'egef"from 1 to 3. In another 20 enbodi ment
%Hlﬁfdfo\pmlo{méla]ﬁﬁélﬂa(ml ylL - Sé,wdﬁl&dhﬂﬁrﬁmobmeny'

R kR oo et
%rﬁﬁhlgl QYCJarbolx? ﬁgﬂgﬁﬁﬁtl ?ﬂ@%éﬂ%}@% n%ﬁ?c[rgﬁf g?lhﬁhdm- -yl, 2-

[ ected from br
weltbhyamdhmmh;il,n- ret, ReRYIN-ditnletiylamincetydnyanyetodidird byl, 3-

R RE e R ERAD) RSt G m S TR P idind, >

FpyriBRke ) yrr@hcﬁﬂlldﬂ ij-p?ﬁd@i{ @?&Ypﬁf&iﬂlﬂ 1-y, piperazin-1-yl, 4-
2 h dr oxy- 6- met hoxy- phenyl (acety an1no) pheny

ldplﬂ??@?@i(y ﬂh@ﬁsbpxmethyldmmm =36 hiZthydegpyesimt |-yl)p1perazm—

fiura
Eﬂ R T
$eth¢1¢plpeka21hrlom dHE yr-dingethylamiratetgl) piperaintl -yar anld, 4-(6-

-aryl - sub t|tu ed aryl, -substituted aryl-aryl, 30
YPYHige- 9@@@€%§¥Y%uted aryl, -aryl- heteroaryl
substituted heteroaryl, substltuted

&Q%VOJ hdn e epbodimentafifommuy TorJa, JEb i selegteddrom quinolinylene

U RO A e o) AR Qo

gubslinylehe abolqametmyleyé 7a1nyﬂhy1 qmbslinyﬂeﬂeemﬂﬁ&dic&bmaﬂlyfl-

bst.i t.ut cl | - substitut
- Syaobaneys > Mafpapiolituasd il o ginqivicne. 1 yetanother

Eﬁﬁb@§ﬁ1‘1§n¥‘ﬁ@q‘ 1§r2¥ﬂsul§sﬁaﬁéd]tdﬁtnﬁﬂm%’g gkllﬂ:}éltltuted -methgl quinolinyl,

- heterocyclic substit het er
@t[b@hﬂtltuitfﬁﬁ ﬂuqﬂo-mmcdmahﬁensubstmacdj ’étrtﬂ;tommetbyﬂ quinolinyl, and 2-

st HaRe R Epo I T A 2 The - arl 2. group
ﬁoséﬁ iﬁ%gﬁeﬁ@%ﬂé?pwm%”” ”S TBEYs2-y1 . bi phen- 4-

4- am no-4' - chl or obi phen- 2 yl
wﬁ-w{
4' 10

4 an1nonethy| 4- met hoxybi
car banoyl - 4' - net hoxybi pheni-2-
40memw
W trobi phen-2-yl,

4- car banoyl - 4' -f | uor obi phein- 2-

met hoxybi phen-2-yl, 4-c

4- (car banoyl net hyl - carbannyl)blphen 2-yl,
spticailyanbstitmed hthC(Kr)tbzdmgm £, 4V, okt avhlahe MeTerd pydvioudly

3ol gome Bieito ) Y BHGAVY Ty pthenaepspls preHET i selected from

'EfFet $16%Y BiRhens ér Y/
-carboxy- 4- %pyrrol|d|n 1- ylcarbonyl)blphen 2-yl,

4 carngynethoxyblphen Xy
howy- 4

4' - Lan ' C 2y 1
3'-ch|m 0-4' quoro 4- nethoxﬁﬁ phen 24y|

ch[or- 4- |phen 2- yI 4 ro- 4
hydroxy gn- 2 I 3" agdnl or o- |ho hen- 2-yl ,
4' - chl
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met hyl car banoyl bi phen-2-yl ,
4' - chl or o- 4- ( 2- met hoxyet hoxy) bi phen-2-yl, 4'-chloro-4
waQoesiozéabi phen- 2-yl PCT/US2006/001149
B 0T 471 o, o« @ {28 By 2- pyrrol i di n- 1-yl et hoxy) bi phen- 2-yI
,. 4" -chloro-4- (pyrrolidin- 1 -yl carbonyl)biphen-2-yl,
40024 dnsome embogdiments ¢ffonmuld Loy Iy BB isy), Hiphbieyier- optionally

AR R R ooy potnge, .
?Q@if g_ﬁﬁé)r:ng gﬁgﬂéﬁe@ﬁf cach of forula LifTa WHeBY Sppoopritter tis 0.
I8 it P bR DTSR, i B e mehyi o halo

4' - et hoxy- 4- met hoxybi phen- 2-in ,
> 49055 ydn some rbRdRYBigHeactpofformula IHYd mawybanprenmiate, Y is
A ' I i -4 - bi phen: 2- yl
%flgg!s&‘ ﬁné%{ﬁt'g?( r chg?iglﬁ%%}%ﬁggté?t’eg X%'h%ﬁ(%, LB phenyl,
41_=1bnﬁugt_:rk§-1mmbmefdﬂ)éjd§rbmiyﬁﬁn§ o%fc'ionaﬂy Iﬁw”gb @cxhy pBézn'yl Iring and having
?{héré}?’ﬂ;‘f’)rggﬁ%ﬁ%%?fﬁge g{ﬁl_ege%ér}tl}ésrgletcie% flropm %?e_ grz)lgp consisting of N,
B boh % wittrdlR HROBYRLRBRR NWod arebptiBhdlly:ddibaY Rh@biwdiified 5-
-yl car bonyl ) bi phen-2-yl, 30
10 mepgberpdcheperpgryt ong diptionally Fsedh oxy phinyhsng 2ad/having one, two, or

- Lidin-1-vyl I phen-2- yl, and
B h R o b SRR BB B gt ons s, o, o
2061 0The heRrdAtoh$R2Q 3540 Q%tl&fﬁlly BxidizddO 9k 9mé BmBOGREs Y is
enbodi nent where Y is -Arl-Ar2-, the -Ari-Ar2 group iIs
SeisERedP-memheraddictegpaipriesertionally 1sed to a phenyl ring and having

i i - - 2-y] -.5- .
A T T ———
15 9 628 Adiaime thedeyapyatoms i or-Sarg optionkllyRixkdxedpheny|
2- (pyrid-4-yl)phenyl, 3-am no-5-phenylthiophen-2-yl,
[0066] 5 Iic Movli@eirboynent - s I {GhawhéreyAs' is selected from arylene
3-(4-chl orophepyl ) - 5-net hyl i soxazol -4-yl, 2-(4-
@Hf lgﬁtgﬁm}ﬁmp,) Gis selepigd @qpvalieécp,ig{dgqu, nitro, cyano, alkyl, substituted
A ko), b AORUAM )AL UAAIhi3, Yhinofest, amino, substituted
?nimt b@tbe?f- qzidarayﬂd[xlgi(;gteheilnd 3-iyhn iﬁmgér ﬁngﬁgﬁwﬁ.iln \;awr;other y
razol - 4-yl .. anot her_ enbodi nent . wher e
20 b RHrRRRyhere Y s AndCon o1 lasio 078 @heicbiazaioh dhighyl,
ﬂ’]ﬁ&l . 1 1 . . .
") ﬁ)‘?ﬁﬂm‘irlp, @)‘zi"&l\éﬂgi'l‘,%x‘a&ol 1, isoxazolyl, %O)l/}llhlentnﬁ%ql%li and

2-cycl ohexyl - met hyl am no- car
ptdligiapphlarppthenembadimeniphiaire A6 hetay4(G' ), 0068 felbeted frotl bromo,

r inents _of, each of fo la I-L11a where .
cg%%?»b%?@ggty%xysnﬁe@ox it 5‘9’?%043' FFE é(b f&{pﬁxy, and amino. In
Aot sinbodinthnt YUDSéledted BImUA-aghsthyltHARII5L U BEbmo-4-
benzof ur substituted thiazolyl, substituted furyl,

25 @%@Pﬁlwﬁ g@mﬂpﬁyyqrownhqnwh at rw@merﬂ?qxly-mnyl, 4-
iy it LD e —

lydbstybentodaranyti dazol yl , substituted pyrrolidinyl,
substituted pyrazolyl, substituted isothiazolyl,

[B05H! | Intinethet eb3digentlydz oAy IAr* skt iUt £A-Ar’- group is selected
, 2, 3-thazol yl, substituted 1,3, 4- thladlazoly%ﬁ
QB &S FraPR gonsistingiod aryl-aryb i ebstited argl, ssubstitaddragyl-aryl,

0SB EAAE O o, AR et

-sulistituteduargbheteroaryl, -substituted aryl-substituted heteroaryl, heteroaryl-aryl,
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20 benzot hi enyl, substituted benzthi azol yl,
substituted purinyl, substituted quinolizinyl,

weubwtozéab ed qui nol i nyl, substituted isoqui nol PayiUS2006/001149 |

1 sUlgk gt et ¢ipapki nyl , substituted phthal azinyl,
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30

substituted qui nazolinyl, substituted quinoxalinyl,
émtcsdyarylmmtmteﬂ-aryiamblsﬂinyatdddieteyd)arylamﬁl suﬁmitﬂtédlhaekoaryl-
t ut e

I e T R s 1 e

SURIGD Db Stithfed 15%.&}“ 25cibalpaldyilnet 8l Riic, aryl tod
%rydroxg nitro, g%no l’egxgc Silj a!ﬂzquteed ICarysubstltue

él@&elrocyah%snbﬁtwded ala/ffrhnf@mychc and sxd)st@(cﬁylsa;ryk -‘ulbe'ﬂitu‘éﬂdl no,
and carboxy ester. In still other aspects, Y
%%{eg°°2(¥1&° met hyl t hi azol -5-yl . [0062] Preferred

d h h t 1
1008, JoRnShet phRod e Yo At AP B oA SRY Boplected
Figicy Hﬂ% sﬁﬁﬁ HPYLEN1br0- éﬂ:ﬁﬁhﬁﬁ( 1pHéq—§%Jl (B‘i‘%hen-ﬁg'l ¥Qhen-4-

2006/ 0 2006/ 001149 Ta
mér‘ﬁ Vampxﬂeghmwmhen%yw' @mm@n@ﬂafﬂré-methsxmmhﬂneksl 4-

pOSI n OIP&%%%@%& 4% ngfﬂzfc’n@yw@ Rﬁtph%}hf-y? 4-carbamoyl-4'-

Zne{tl?oys(yﬂlphellﬂJZqﬂm-éarMEIhbyl)@’-mtrob1phen-2—y1 4-(carbamoylmethyl-
hen¥1)22 yl ) -qui nol i n-6- H
&9@? 9!1491Yh&o(%rmoy}m@hﬂs@kympﬂ)—&cpl&cm(ocx&wp@uﬂd4-
/ O AN iy 1N - AN
ORI %%%fg?’ﬁ%‘; PR STPoL BB iphep 2 b 4-oaboxy-4
@méth@ctybxphen-a -yipd' #wybpxmélp@gnoﬁdlh-]/-ylcarbonyl)blphen 2-yl,

Yrder iy matgR it o . & e y#e@%mwlm;z@l 4-
%hio@(ﬂﬁ}ﬂ% hyéﬂlm% 4- ghlﬁfbblphgn 2- éll_'l c)hlocr]cz| -4-

chl oro-4-ne ox - bi phen-2-yl) -
@mq:@]yilqmlgogthylc@‘bgly]@y]@my-ll YIH#-chloro-4-(2-ethoxyethoxy)biphen-2-yl,

3'-chloro-4'-fluoro-4-methoxybiphen-2-yl, 4'-chloro-4-fluorobiphen-2-yl, 4'-chloro-4-

hydroxybiphen-2-yl, 3'-chloro-4-methoxybiphen-2-yl, 4'-chloro-4-
methylcarbamoylbiphen-2-yl, 4'-chloro-4-(2-methoxyethoxy)biphen-2-yl, 4'-chloro-4-
nitrobiphen-2-yl, 4'-chloro-4-(2-oxo0-2-pyrrolidin-1-ylethoxy)biphen-2-yl, 4'-chloro-4-
(pyrrolidin-1-ylcarbonyl)biphen-2-yl, 4'-chloro-4-(3-pyrrolidin-1 -yipropoxy)biphen-Z-
yl, 4'-cyano-4-methoxybiphen-2-yl, 3',4'-dichloro-4-methoxybiphen-2-yl, 4,4'-
dimethoxybiphen-2-yl, 3',4'-dimethoxy-4-(pyrrolidin-1-ylcarbonyl)biphen-2-yl, 4'-
dimethylamino-4-methoxybiphen-2-yl, 4-(2-dimethylaminoethylcarbamoyl)biphen-2-
yl, 4'-ethoxy-4-methoxybiphen-2-yl, 4'-fluoro-4-methoxybiphen-2-yl, 4-
hydroxybiphenyl, 4-methoxybiphenyl, 4-methoxy-4'-hydroxybiphen-2-yl, 4-(2-
methoxyethoxy)biphen-2-yl, 4-methoxy-4'-methylbiphen-2-yl, 4-methoxy-3'-
nitrobiphen-2-yl, 4-methoxy-4'-nitrobiphen-2-yl, 4-methylcarbamoylbiphen-2-yl, 3'-
methyl-4-methoxybiphen-2-yl, 4'-nitro-4-(pyrrolidin-1-ylcarbonyl)biphen-2-yl,
4-(2-ox0-2-pyrrolidin-1-ylethoxy)biphen-2-yl, 4-(3-pyrrolidin-1-ylpropoxy)biphen-2-
yl, and 4'-trifluoromethyl-4-methoxybiphen-2-yl.
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i ndol e- 6-carboxylic acid - (Conpound 202) /O C
1 [ N- pi perazi nyl carbonyl nethyl]- O
Q2% é329 chl or 0- 4- net hoxy- C0 H - PCT/US2006/001149
b‘il WEAER I fuimpl i n-6-y1]-3 2 ~-i
hexyl - 1H-i ndol e-6- \ / car boxyl ic acid O
2 oJﬁ@nqtbql) emlgditgent- where Y is -Ar'-Ar’-, the -Ar!-Ar? group is selected

)%‘rlojhf: g‘lre )}fédngﬁﬁ?%l %4 Ehp dazopl-yl)pilenyl 2- furan-z-yl 5-

B@B"&fﬁ'ﬁ@@?@-&%&tﬂg?uraﬁ b)gl&&thﬁlgdpﬁfen)tl}\ls nﬂ\it]a}/lﬁgf(%ﬂ] 4-y1 2-(4-
shioraphenyl)-#-metlrylthiazobia-yl, 3w, Mdm&o{paeﬂﬂ)lsmmmyﬂ 3,3
A BB o e Sl sty oman sloand 1-phenyl

(Bopyparend-@06) C 1-[carboxynmethyl]-2-[2-(4'- 0
chl or o- 4- met hoxybi phen-2-yl)- CO2Me OH

fﬂﬂ6gp| Hr?aﬁftﬂér]en?boﬁﬂﬁérﬁ e v i At /a2 Q1 &6 g1 bo%)f)yls Selected
acid me
from the grou¥) consisting of 2-cyclohexyl-N, N-dimethylamino- -carbonylmethyl-5-

methoxyphenyl, and 4-morpholinophenyl.

[0061] In still other embodiments of each of formula I-IIla where appropriate, Y is is
selected from the group consisting of substituted quinolyl, substituted benzofuryl,
substituted thiazolyl, substituted furyl, substituted thienyl, substituted pyridinyl,
substituted pyrazinyl, substituted oxazolyl, substituted isoxazolyl, substituted pyrrolyl,
substituted imidazolyl, substituted pyrrolidinyl, substituted pyrazolyl, substituted
isothiazolyl, substituted 1,2,3-oxadiazolyl, substituted 1,2,3-triazolyl, substituted 1,3,4-
thiadiazolyl, substituted pyrimidinyl, substituted 1,3,5-triazinyl, substituted indolizinyl,
substituted indolyl, substituted isoindolyl, substitutéd indazolyl, substituted
benzothienyl, substituted benzthiazolyl, substituted purinyl, substituted quinolizinyl,
substituted quinolinyl, substituted isoquinolinyl, substituted cinnolinyl, substituted
phthalazinyl, substituted quinazolinyl, substituted quinoxalinyl, substituted 1,8-
naphthyridinyl, and substituted pteridinyl. In some aspects, Y is substituted with one
to three subsitutents independently selected from the group consisting of alkyl,
haloalkyl, halo, hydroxy, nitro, cyano, alkoxy, substituted alkoxy, acyl, acylamino,
aminoacyl, amino, substituted amino, carboxy, and carboxy ester. In still other aspects,
Y is 2,4-dimethylthiazol-5-yl.

[0062] Preferred compounds of this invention or the pharmaceutically acceptable

salts, partial salts, or tautomers thereof include those set forth in Tables I-VI below:
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ester /0 (Conpound 201) 1-[N- O
nor phol i nocar bonyl net hyl]-2-[2- CO2H ~N ~0 ~N I N

\N04mmﬁhmhaidazolyl)pheny qui nol i n-6-yl ] - 3- cycl sbesgkeod/001149

mmnhpﬂqjeﬂ@ﬂo@&g@yyllc acid (Conmpound 209) H1-[N O
nor phol i'nocar bonyl met hyl ] - 2-[2 COZH

(2, 4-di net hyl t hi azol Tablgll) IndplePdrivatives

qui nol i n-6-yl]-3-cycl ohexyl

i ndol e- 6-car boxylic acid (Cbhpouﬁ}%ﬁhO) H3

1-[ car boxymet hyl ] -2-]
di met hyl t hi azol - 5(
yl]-3-cycl ohexyl - 1H i nd6T e- §-
(Compound 211) 1-[N- nor phot .

VA OH (3-ani do-4-hydroxy- 1)- CC2H NH2
quinolin-6-y|] 3-cycl ohexyl 0 indol e-6-carboxylic

%r (2%1%11%0 I;Sr_q %{Es erx&me{:)w%ﬁ%frzc?-%v | g'?sf l?éllﬁ_ z%_tluezé Igo?s’i_tiog ogﬁ'e indole ring

) OH
bo¥yl i ¢ aci d
57| met hyl ]-2-[2 o

uindlin-6-yMK - 3 cvcl oheXyl - | H| NHR NAME
ilndol e- 6- carboxylijc & d O (Conpound 208) 1-[N- o ON
rfor phol iinocar bonyl nmet -2-[2 |CO2H H [2- 4%mbn»-mammy
pyrrol 43-yl)-qui nol i 64yl ] -3-| cycl ohlexyibhea 1n-6-yl]-3-
l|e-cd.H H cyclohexyl—lH—indole-6-
carboxylic acid
{Compound 200)
P

1H-indole-6-carboxylic acid

|
1-[N-
o O morpholinocarbonylmethyl]-2-[2-
CO.H ->_N/ % (4'-chloro-4-methoxy-biphen-2-
2 __/ O yl)-quinolin-6-y1]-3-cyclohexyl-
o]
/

(Compound 203)
Cl
O 1-[carboxymethyl]-2-[2-(4'-
’ Q chloro-4-methoxy-biphen-2-yl)-
CO.H —>'0H quinolin-6-yl]-3-cyclohexyl-1H-
O indole-6-carboxylic acid
(Compound 202)
. O
/
C

carboxylic acid
(Compound 204)

cl
[ N ) 1-[(4-pyrrolidin-1-yl-piperidin-1-
Q yl)carbonylmethyl]-2-[2-(4'-
CO.H E‘j chloro-4-methoxy-biphen-2-yl)-
2 " O quinolin-6-y1]-3-cyclohexyl-1H-
O)'j 0

i
O 1-[N-piperazinylcarbonylmethyl]-
o 2-[2-(4'-chloro-4-methoxy-
{0\ biphen-2-yl)-quinolin-6-y1]-3-
H
COH _>\—U O cyclohexyl-1H-indole-6-

O
/

indole-6-carboxylic acid
(Compound 205)
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carboxylic acid 1-[ N norpholinocarbonyl net hyl]-2-[ 2-
CO2H \ NH2 (3-brono-4-am nophenyl ) Br

wqubmsmmsz% yl]-3-cycl ohexyl - i ndol e- 6-car bexym'sm%/oonm ,
[ amunj} fnm§4 \(\Q 40Q64,076529 PCT/ U82006/ 001149 R'!:::
Z'R'Y NAVE _HO 1-[N-_ 0 /-\_-
Djohol i nocaeronVI het hyl ¥- 2-[ 2 |COPM ~N o NAME

(J2- hydr axy- 6- net ho

dui nolin-6-yl]-3-c H3C- Of 1-[N,N-dimethylaminocarbonyl-

ilndol e- 8- cap boxm i N methyl]-2-[2-(4'-chloro-4-
rorqahal i|noc nyl ~-CcH3 methoxy-biphen-2-yl)-quinolin-6-
(4- acet yI n opﬂ'\‘ en 0 yl]-3- cyclohexyl 1H-indole-

'g-yl ] -3-cycl ohexyl S car boxyl i c a@"%;gm
3-[N CQZH o o - nprpholinoCar bonyl netihyl ] - %

(12, 4- di Rydr oxyphenyT )eigui nol'i n [OH
g-yl ] -3-cycl ohexyl ol e- 6-| car boxy! i1qcaKdkfndiA]-2-[2-(4*-
1-[N- Ofnor ghol i no | net hyll ] - 2- [ 3- cG0RH-heti@Rybiphén-2-y1)-
CCHOZ(I\Ze 4- di Xy quinolin-6-yl]-3-cyclohexyl-1H-
Hydr oxyphe ) - qui ]-3- CH indole-6-carboxylic acid methyl
dqycl ohexyl - 1H i ndo gar boxylic dcid 1- [:N-est?r

ror phol i|nocar bonyl et hyl ] - 29[ 2-| CO2H N\ _2 O(Compound 201)

( hurlrrvyhnn-lnfnr an-2 yl\ Q—l

T T Iy AT . N 3

E u! gol in-6- c)yl] 3-clycl ohexyl -1 H| i ndol § -mam%%{il%gg(rklijlgnethyl]_2_[2_

qc Ic02H _>_N/ \ _@_N (4-(1H-imidazolyl)phenyl)-
__/ \% quinolin-6-yl])-3-cyclohexyl-1H-

indole-6-carboxylic acid
{(Compound 209)

1-[N-

o Hy morpholinocarbonylmethyl]-2-[2-
CO.H _>\_N/ % /N (2,4-dimethylthiazol-5-yl)-
2 \__/ J\ quinolin-6-yl}-3-cyclohexyl-1H-

CH, indole-6-carboxylic acid
COH _>\—0H Iy yl]-3-cyclohexyl-1H-indole-6-
1-[N-
{Compound 207)

Hy 1-[carboxymethyl]-2-[2-(2,4-
Q 42/\ dimethylthiazol-5-yl)-quinolin-6-
(Compound 211)
o) indole-6-carboxylic acid
indole-6-carboxylic acid

(Compound 210)
carboxylic acid
morpholinocarbonylmethyl]-2-[2-
CO.H R N © OH (3-amido-4-hydroxy-phenyl)-
2 \__/ NH, quinolin-6-y1]-3-cyclohexyl-1H-
1-carboxylmethyl-2-[2-(3-
Q OH Carbamoyl-4-hydroxy-phenyl)-
COH )—OH quinolin-6-y1]-3-cyclohexyl-1H-
NH, i ic aci

o) (Compound 208)
I'N-
QA N\ S morpholinocarbonylmethyl]-2-[2-
COH _>—N o ‘<\]\|H ( pyrrol-3-yl)-quinolin-6-y1]-3-

cyclohexyl-1H-indole-6-
carboxylic acid

1-[N-
QA /N NH morpholinocarbonylmethyl]-2-[2-
COH _>—N o 2 (3-bromo-4-aminophenyl)-
Br quinolin-6-y1}-3-cyclohexyl-1H-

indole-6-carboxylic acid
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tetrazol -

H4/ sCH3

o N~/ o norpholinocarbonyl nethyl]-2-[2
1I-[N 5 yl (2,4-dinmethylthiazol-5-yl)-
wquomsml%sz% yl]-3-cycl ohexyl -1 H PCT/US2006/001149

T A BHS - IEE 1. et wjaigol -

5-yl  5-

0XO-

4,5 0 H4/sCH3

L nhnl Lnocar hnnvl FTPT hyl ] -2-12- dihvdro- ~~o
(12<4Ldi ket hy R hi azol -5-y¥) - 1.2 4-X : NAME
dui nol i n- 6-y1] - 3- cycl oh¥xyl -1 H oxadi gzo -N-
ilndol e- 6- (&: 0 |- di hy 1-3-y1 morpholinocarbonylmethyl]-2-[2-
1, ZHoxadi [ - ®-yl) met|hyl - - -6-methoxy-phenyl)-
rfor phol ifnocar bonyl met h -[ 2-| sul fon yhx&qoﬁhlé-yl]&-cyclo_hexyl-1H—
4- di t hyl t hi azlol H )- minocarb indole-6-carboxylic acid
\lqui nol i n-6-yl]-3- cycl ohexyl -TH onyl 1[ndolre-6- 1 |n-
met hvl <,u| Ronytaqi|n @ &I ) |t ri fl ugrmoriollnofdNbonylmethyl]-2-[2-
e - % N\ 4PS moNpHO | gr bony| rre@hydtflandndpRenyl)-quinolin-
gul fonyl a (2, 4-|di met hyl ¢hi azol - 5-yl|) 6 il-Froycddhxyl-TH-indole-6-
ei-ret-i—6—y—3-ayclohexyl - Hl carbonyl C Hg3rboxylic acid
ifndol e- 6- ( rifluorjondOhyl - sul flonyl am nocar bon;l 012
1- [y, pheny @/ sCH3 phol i|nocar bo 011116?1’“1 thyl]- 1[-‘
y -quinolin:
ul f ony a—?- et 26l -5-yl) - sl h 1-1H-indole-6-
ui noli p-6-yl]-3-gyclo yl -1 H|onyl |ndo?' 8 Ijld
$ul f onyl am nocar bd nyléb -35 vvj 2006/ 076529
PCT/ US2 306/ 001149 t I: T morphlalmoéarbony}lﬁmtﬁy'[]-z [2-
LECO}i' L)}_q, I @' 0,;!!, .;!!,. ~i R AfdmetHogy-6-
% NANE 1-[ B \ 7-59s hydroxyphenyl)-quinolin-6-y1]-3-
‘CHS cyclohexyl-1H-indole-6-
carboxylic acid
1-[N-
QA /N a morpholinocarbonylmethyl]-2-[2-
COH _>—N\_Jo o (7-hydroxybenzofuran-2-yl)-
OH quinolin-6-yl]-3-cyclohexyl-1H-
indole-6-carboxylic acid
H, 1-[N-
1H- QA /N morpholinocarbonylmethyl]-2-[2-
tetrazol- ->—N\__/O ‘;\ IN (2,4-dimethylthiazol-5-yl)-
5-yl SJ\ quinolin-6-yl]-3-cyclohexyl-1H-
CH, indole-6-1H-tetrazol-5-yl
5-oxo0- 1-[N-
4,5- o Hy morpholinocarbonylmethyl]-2-[2-
dihydro- N /N (2,4-dimethylthiazol-5-y1)-
1,2,4- _>"\_/ /|k quinolin-6-yl]-3-cyclohexyl-1H-
oxadiazo ‘ S CH, indole-6-(5-0x0-4,5-dihydro-
1-3-y1 1,2,4-oxadiazol-3-yl)
1-[N-
methyl- o Hy morpholinocarbonylmethyl]-2-[2-
sulfonyla _>_N/—\O JN (2,4-dimethylthiazol-5-yl)-
minocarb \_/ J\ quinolin-6-yl]-3-cyclohexyl-1H-
onyl S CH, indole-6-
(methylsulfonylaminocarbonyl)
. 1-[N-
hmjgt?l;li? o Hy morpholinocarbonylmethyl]-2-[2-
VAR N (2,4-dimethylthiazol-5-y)-
sulfonyla _>~N O 4 l nolin-6-y1]-3-cyclohexvl-1
mino SJ\ quinolin-6-y ]—. -cyclohexyl-1H-
carbonyl CH, indole-6-(triflucromethyl-
sulfonylaminocarbonyl)
1-[N-
phenyl- o Ry morpholinocarbonylmethyl]-2-[2-
sulfonyla /_\o am (2,4-dimethylthiazol-5-yl)-
minocarb _>\—’\_/ /|k quinolin-6-yl]-3-cyclohexyl-1H-
onyl ST cen, indole-6-(phenyl-
sulfonylaminocarbonyl)
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H3 nor phol i nocar bonyl nethyl]-2-[2- 0 6-COZHry o/ N

(2, 4-di net hyl t hi azol
uni)(rniml765296 yl]-3- cycl ohexyl -

5.yl )-" S\

7- 7-nethyl

acid 1-

CH3  PCT/US2006/001149
[N n7-2 4/s

rmrphol [ nocar bonyl rret hyl]-2-[2- 6-COzZH

S N CH
cycécpﬁexyjth/—ﬁ%ol GQ\JN\

CH,

3 5-fl U
t=1

7-fluoro

(I2_4zdi met hyIR hi azol - 5- yk) - X NAME

qui noj in-6-yl]-3- cycl ohexyl -7 QH3 1-[N-

ffl uoro- 1H-indol e- 6 carvgxylic [7-f| uorjomerghotinocb@ylmethyl]-2-[2-

1- kNoger|ph y@ bonyl J=B-[2- [CRH ~N o (24Nimethylthiazol-5-y1)-

(2, 4- dI ne | -5- S\ qultrlllolllxi—lg~y1£31—C}éclohle)xyl-l’/:—
~ _ C 3 methyl- -1naole-o6-carboxylic

i IO R R Al s Rt acid

nor ptol ijnocar bonyl met hwt ] - 2- [ 2-| CO2H ~N(lérbhohﬂocartﬁylmethyl]a [2-

( di et timazol - 5- )\,' 7- 7Ffluoro 4-dimethy]thiazgl-5-yl)-

fll ér&Pd%uJ%ﬂ“M—yI] Z's|cH3 clcl ohexqu(&]%hd@ pL Syofdhexyl-7-

Ca]}lﬂ %/| ic acid 1-[N oSH4rgy t=1 fluoro-1H-indole-6-carboxylic

rfof pAoYt ilnocar bonyl jmret hyl | - 2- [32- COZH acid

(12, 4- di et hyl t hi azjol - 5§l ) - 7- 7} met hyl [N-morpholinocarbonyl]-2-[2-

et hyl - quilol/A ™\ 6- |yl ]hé%fﬁs cyc|l ohexyl|- 1I—{-2|4 M}@n Baz01-5-y1)-

dar T*}{yl i C%M/OHSC = | quinolin-6-y1]-3-cyclohexyl-1H-

nor phol ijnocar bonyl jmet hyI°] - 2eH,2-| CO2H ~t ~dndole®-cirboxylic acid

(|2 #-drmethyithiazpt =5yt =5 =71\ N

fll uor o- qui nol i n-6-yl ] Ohé&pholinocarbonylmethyl]-2-[2-

(2,4-dimethylthiazol-5-y1)-7-
fluoro-quinolin-6-y1]-3-
cyclohexyl-1H-indole-6-
carboxylic acid

CO,H

D

t=1

7-methyl

1-[N-
morpholinocarbonylmethyl]-2-[2-
(2,4-dimethylthiazol-5-y1)-7-
methyl-quinolin-6-y1]-3-
cyclohexyl-1H-indole-6-
carboxylic acid

COH

t=1

5-fluoro

1-[N-
morpholinocarbonylmethyl]-2-[2-
(2,4-dimethylthiazol-5-y1)-5-
fluoro-quinolin-6-y1]-3-
cyclohexyl-1H-indole-6-
carboxylic acid

n=2
6-COH

7-methyl

t=1

7-fluoro

1-[N-
morpholinocarbonylmethyl}-2-[2-
(2,4-dimethylthiazol-5-y1)-7-
fluoro-quinolin-6-y1]-3-
cyclohexyl-7-methyl-1H-indole-
6-carboxylic acid
(Compound 238)

COH

1-[N-
morpholinocarbonylmethyl]-2-[2-
(pyrid-2-yD)-quinolin-6-y1}-3-
cyclohexyl-1H-indole-6-
carboxylic acid
(Compound 217)

COH

1-[N-
morpholinocarbonylmethyl]-2-[2-
(pyrazin-2-yl)-quinolin-6-y1]-3-
cyclohexyl-1H-indole-6-
carboxylic acid
(Compound 218)
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carboxylic acid 1-[N n=2 H3
nor phol i nocar bonyl nethyl]-2-[2- ot =1
w0 2006/0d632t hyl t hi azol -5-yl)-7 6- CO2H PCT/US2006/001149
I aen g pofil 40kt -3- g 7-fluoro
cycl ohexyl -7-methyl -1 H i ndol e- 7-nethyl CH3
g-catboxylicRacid |(Conpownd 238) X-[N- NAME
nor phol ifnocar bonyl methyl]-2-[2 [COZH N 1-[N-
(lpyri d- z-yl inglin-6-y]-3- [~- Vo dymdrglobnogdrbohylmethyl]-2-[2-
H- igwal €- rbexylic a (Gonpound 2@sol-3-yDNpindin{-yll-3-
(Ipyr azi n- | ) ilnolin- 17-3 N cyclohexyl-lH indole-6-
dycl ohexyl -1H- ndol e-6 car boxyl ic acid (Cor{gﬂ? ﬂ%)
l EYSRVY N VYoV Y Wt 7Y PCF-US2006/-001-14 mpopid
QU \'A &) \WAVAS) ey U\JE' UOLZVUVUVr VUL L=
- [N O|H nor phol i _noca_r bonyl nmet hyl ] - 2- [&omh%my%gth%z [2-
I gf%%rcl - 2yl )i nol i A6yl ] - 3 ~/ . phenylquinolin-6-y1]-3-
dy exyl - i ndgl e- 6- poxy|l i ¢ acijd ( Unindole-6-
419) 1-[|[N- O nor pHol i nocarbonyl et hyl ]|- 2- [ 2- ca@oRHc aeid
/|_phenyliqui noli n-§-yl]-3 cycl ohexyl -1 |H i nd@t@nspound 220)
dar boxyllic acid (|Co nd 220) 1-[J\/IN-dimethylamiI(locarbOnyl-
0. / 3 . met.hyl]-Z-[2- 2,4.- '
N dimethylthiazol-5-yl)-quinolin-6-
CO:H _>7,\ //lk yl]-3-cyclohexyl-1H-indole-6-
S CH, carboxylic acid
(Compound 212)
Ok H, 1-[(N-carboxymethycarbamoyl)-
o /_< N methyl]-[2-(2,4-dimethyl-thiazol-
CO,H —>_N 0 4 /Ik 5-yl)-quinolin-6-yl]-3-cyclohexyl-
H S CH 1H-indole-6-carboxylic acid,
3 {Compound 213)
Q H 1-[2-0x0-2-(4-pyrrolidin-1-yl-
@ -3?\ piperidin-1-yl)-ethyl]- 2-[2-(2,4-
N dimethylthiazol-5-y1)-quinolin-6-
CO.H X 4 Y y1]-3-cyclohexyl-1H-indole-6-
S CH, carboxylic acid
o)j (Compound 214)
1-[(2-hydroxyethylcarbamoyl)-
/_/or Hy methyl]- 2-[2-(2,4-dimethyl-
o} N thiazol-5-yl)-quinolin-6-y1]-3-
CO.H _>-” 4 B cyclohexyl-1H-indole-6-
S CH, carboxylic acid
(Compound 215)
Hy 1-(2-oxo-2-piperidin-1-yl-ethyl)-
0 2-[2-(2,4-dimethylthiazol-5-y1)-3-
COH )—N‘ ) _2/\ h cyclohexylquinolin-6-y1]-1H-
SJ\ indole-6-carboxylic acid
CH, (Compound 216)
1-[N-
& 0 morpholinocarbonylmethyl}-2-(2-
furan-2-yl-quinolin-6-yl)-3-
COH _>_\_/O —@ cyclohexyl-1H-indole-6-
carboxylic acid
(Compound 222)
1-(N-
CH morpholinocarbonylmethyl]-2-[2-
COH Q /_\o 0 ’ (5-methyl-furan-2-yl)-quinolin-6-
2 __>— \__/ N\ I yl]-3-cyclohexyl-1H-indole-6-
carboxylic acid
{Compound 223)
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e

1- [ NN-di met hyl am nocar bonyl
~ di net hyl t hi azol
wo 20063763221 ohexyl

I

COZH \

0 4/s nmethyl]-2-[2-(2, 4-
-5-yl)-quinolin-6-
-1H i ndol e-6 CH3 carboxylic aeC#US2006/001149

4 Fenpesnd. % 1@ H3 1- [ (N-car boxynet hycar bamoyl ) -
rﬁ‘%ﬁtf E‘ig"épjéh net hyl -t hi azol = CORH N \\O /
5-vlZ-qgui nol iRn-6-yl | -3-cycl ohexyl ¥ g |CH3 NAME
IH i ndolle- 6-carboxylic acid, ([Conpound 213) Q 1-[N-
A- [ 2- oxo- 20(4 rriolidin-g-yl- |H3 i er|imerpholinocdkbadylmethyl]-2-[2-
4- [cb,h2.|4 @d di I t|pi azjol - 5- yl}) - ofbiemdbiqwindinig-yll-3-
ywl ]-3-cyc 1H i ndo QH3 car lcoxyICYCéOhﬁ‘dl Hl-pdgle-6-
- aci
(omoud 219) 112y oxyoiy sar faroy DEHES,
. ! 1-[N-
tlhi azol - 5y|)qU|noI|n6yI]-3- ~H / PR
qycl oheyy H/ATdal e- 6- clar boxyl|i n(l((; h°‘“gimfﬁ°“y}§fl‘ffgf}nf_6[_2
cSidund N _H& 1- (2= xd} 2- pijper i di N- Ly-eyeibid D1 if4ole-6-
3-[2-(2,4- d| met hyljt hi azol™- 5-yl )|-3- C0Z3H ) - . - dafHorylik acid
dqvcl ohexyl quinolin-6-yl]-1H g i|jndol e- G- car bc(xgahpoandam)d
¢H3 (Compound 216)] 1-[N O O 1-{N-
Tor phol ifnogar banyl|met hyl 1=g- (2-| CO H r Olmocarbonylmethyl]-Z [2-
flurcagr 24! - Bui(noloi [n- 6- -3) 2 cycl ohexyl Pl’Fﬁ‘ril'Wd?ﬁ({émg-l}d];-
_ cyciohexyl-1H-indole-6-
dar boxylji e~aci (|Conpou 222)| 1- (N carborylic acid
(Compound 226)
1-[N-
o S morpholinocarbonylmethyl]-2-[2-
{0 < thiazol-2-ylquinolin-6-y1]-3-
COH _>—\_/O \le cyclohexyl-1H-indole-6-
carboxylic acid
(Compound 227)
s 1-IN-
o \ | morpholinocarbonylmethyl]-2-[2-
/N thien-3-ylquinolin-6-y1]-3-
COH __>—N\_/O cyclohexyl-1H-indole-6-
carboxylic acid
(Compound 228)
Table 11
Cmpd STRUCTURE COMPOUND NAME
3-Cyclohexyl-2-[2-(3-methoxy-

291 phenyl)-quinolin-6-yl]-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid
3-Cyclohexyl-2-[2-(3-methyl-

229 thiophen-2-yl)-quinolin-6-yl]-1-
(2-morpholin-4-yl-2-oxo-ethyl)-
1H-indole-6-carboxylic acid
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CH3 nor phol i nocar bonyl nethyl]-2-[2- COH ~r ~o0 C |
(5-methyl -furan-2-yl)-quinolin-6 2
wglz])%zmofml ohexyl - 1Hi ndol e- 6- car boxyl.i ¢ aci dPCT/US2006/001149
R und 3 7 V\D 2006/ 076529 PCT/ US2006/ 001149
P TR ‘%Hﬂ Q?“’?ﬁ . Ldi.. 'C' a Z RY X NAME
-[ N o|s norphol ocar bonyl met hyl ]|-2-[ 2
{ hi en- 2t yl qui nol \n-p-yl]-3- COzZH
¢ycl ohexyl - 1H- | %I e-6- carboxylic |acid (Conpound
|

224) 1-[N- ® CI°myr phol | nocar bonyl e Bydl heZyl{ZHZ (2B dimethyl-
+N z8o( 5¢ 9—{8 ' qu||_Q@| i n-6 [\Juran-3-yl)-quinolin-6-yl]-1-(2-
yl ]-3-cyclohg - 63~gar bdx ﬁZP"pE°“§tf‘i'36”2 oxo-ethyl)-1H-
Compound 225

QOlq\-p-carboxyllc acid
mor phol | nocar bony/ e
pyr i d- 31yl qui nol i -yl ]-3 cycl ohexyl - 1Hi ndol e- 6-

car boxy{Tcacideonpound—226)—1=fiN—o—s

or phol | nocar bonyl met hyl ]-2-[2- COZH \

thiazol 1 2-yl qui nokin-6-yl]-3 N cycliohexyl - 1Hi ndol e- 6-

- carboxylic éam b={ Conpound 227) s 1- :£E)|§/clé:hex :

- yl-1-(2-morpholin-4-
mr£)3r110I nocjar bony| met hyl ] - 2-[ 2- yl-2-oxo-ethyl)-2-(2-m-tolyl-
quinolin-6-yl)-1H-indole-6-
carboxylic acid

3-Cyclohexyl-1-(2-morpholin-4-
yl-2-ox0-ethyl)-2-(2-o-tolyl-
quinolin-6-yl)-1H-indole-6-
carboxylic acid

232

3-Cyclohexyl-2-[2-(2-methoxy-
phenyl)-quinolin-6-ylJ-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid

233

0 05‘» 3-Cyclohexyl-2-[2-(4-methyl-
thiophen-2-yl)-quinolin-6-yi]-1-

234 HO O N _ S (2-morpholin-4-yl-2-oxo-ethyl)-
Y 1H-indole-6-carboxylic acid
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S

thien-3-ylquinolin-6-yl]-3 CO2H ~NVo \

cycl ohexyl
wa28je/07dabl e ||

-1H i ndol e- 6- carboxylic

acid (Conpound

Cnmpd STRUCTURE COVPOUND NAME  BCNUS2006/001149

~319yel u@hemf&of“@ (3-met hoxy- 221 Ho N _

henv

6-yl]-1-(2

horphol n-4-yl %o-ethyl)-1 H i |/
i ndol e- 6 carboxy(oc acid 0 H3CO [No o
B- Cyci ohexyl -2-[12-(3-nethyl- 229 Hg N
1 hi ophep- 2-wi ) “junol i n- 6- yI ]-1- (2-|n3-6Yelghepi2-[2-(5-methyl-
n- 4238 - P10 h ) NS 1 Hindo h@P'@Qno?aylb lip-6-yiI-1-
acid HBE ' PrUS2 I-2-pxo-gthyl)-
1-3, 100 N-) A 12-(2 "”8? xylic jd
AO N H3C furan- 3- 'm&w]J(Z
or phol | n-4-yl - 2- -1 / |ndole 6 carboxylic
cid— CH3 1t 0 S5iyctohexyt=—1=(2=morphotn=—4-—231+H0O
N vyl -2-pxo-ethyl )-2-(2-mtolyl- quijnolin-6-yl)-1
+ i ndol g- 6- cardgé§lic acid CH3
N 3-Cyclohexyl-2-[2-(2,4-dimethyl-
236 o o’% Egiizc()jl-s-yl )-guin.c()jl_in-dfli-yll)]-; -[2-
-hydroxy-piperidin-1-yl)-2-oxo-
HO O N Q N MG ethyl]-1H-indole-6-carboxylic
Y% N_ 7 /INK acid
o "
H/\/NOO
o Oj% - 3-Cyclohexyl-2-[2-(2,4-dimethyl-
X H.C thiazol-5-yl)-quinolin-6-yI]-1-[(2-
237 HO O Q N morpholin-4-yl-ethylcarbamoyl)-
¢/ \ methyl]-1H-indole-6-carboxylic
acid
3-Cyclohexyl-2-[2-(2,4-dimethyl-
thiazol-5-yl}-quinolin-6-yl]-7-
238 methyl-1-(2-morpholin-4-yl-2-
oxo-ethyl)-1H-indole-6-
carboxylic acid
N
o o% 3-Cyclohexyl-2-[2-(2,4-dimethyl-
thiazol-5-yl)-quinolin-6-yl]-1-
239 HO O N O N HG [(2H-tetrazol-5-ylcarbamoyl)-
Y N\ methyl]-1H-indole-6-carboxylic
— S/kCH acid
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[

0N 0 0) 3-Cycl ohexyl

-1-(2-norpholin-4- 232 HO N

yl -2-oxo-ethyl)-2-(2-o0-tolyl _ quinolin-6-yl)-1
wel-zi)(n;dmsse% carboxylic N acid HBC O N 0 O~ PCT/US2006/001149
w@y;qull Lphexy b %'ﬁ[jg%(z met hoxy- 233 HO N
enyl -QU|noI|n -1-(2
mor phol { n- 4-yi - Kzﬂfethyl)-ll—l- i |i ndol e-6-carboxylic
acid 0 [CH3 It) ,80 3- Cycl ohexyl - 2- [ 2- (4- et hyl -
234 HO N thi opherb -yl) - qui nol i n- 6-|yNj3-Cyclohexyl-2-{2-(2,4-
rp-]o-ILCI\ > 4-yi - 2) oxo- et hyI )- s 1dlmethyl-th|azol 5-yl) quinolin-6-
b i #fol £- 66’ CHT BORY T Y "G8 -39 W’jy'?@'”& o ;:;;]0
PCT/ US2 306/ 0011% = - % :
L~ Cii "t) ?ﬂ%bosyl- e‘f“i”e(s%” amﬁl
235 HO N thi ophen 2 ) - qui noIin-6-yI] 1- g cH3
Z-or phot i n-4-yie 2- (E‘xo ethyl ) T 7|V 71—1%
H i ndol e- 6- carboxy ic acid OH 6 Nif
8- Cycl ohexyl - 2-[ 2,4-dinethyl o
{ hi azol 1 5-yl) - qui nI|n6yI]1[2- 2?&& .
-[2~(4-Carboxy-piperidin-1-yl)-
4- hydr pxy- pl per jdi n-1- yl') - 2- oxo- 2-oxo-ethyl]-3-cyclohexyl-2-{2-
241 (2,4-dimethyl-thiazol-5-yl)-
N HG quinolin-6-yl]-1H-indole-6-
HO O ) O N ) N carboxylic acid
. = SJ\CH3
)
N N
Il o 3-Cyclohexyl-2-[2-(2,4-dimethyl-
0 ;S thiazol-5-yl)-quinolin-6-yl]-1-(2-
242 N N H,C morpholin-4-yl-2-oxo-ethyl)-1H-
H O Y/ O NN indole-6-carboxylic  acid  (2-
— ! cyano-ethyl)-amide
@ -
3-Cyclohexyl-2-[2-(2,4-dimethyl-
243 thiazol-5-yl)-quinolin-6-yl]-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carbonitrile
2-[3-Cyclohexyl-2-[2-(2,4-
244 dimethyl-thiazol-5-y!)-quinolin-6-
yl]-6~(1H-tetrazol-5-yl)-indol-1-
yl]-1-morpholin-4-yl-ethanone
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Ho NNH 3 Cethyl]-1 Hindol e-6-carboxylic INacid 3
CH3 N[--\o 0 O NW 3-Cycl ohexyl -2-[2-(2, 4-di net hyl -
WOhD(ESE]OJSS-ZQ yl)-quinolin-6-yl]-1-[(2- 237 Ho N RCH282006/001149

o Beld 4y gyl carbanmoyl) s / - / N methyl]-1
e npg go ['e- 6 -carungy lic 3 CH3 acid (0) N H3c
3 C,yclohexyl 2- [2 (42|j: dinmethyl- O/H3 O N
hi azol ; 5pyd ) - qui no 6-yl]-7- 238
et hyl - 1N 2 ror phod(n- 4-yi - 2- N cH g& %FW [2-@2,4-dimethyl-
: : -5-yl)-qu nolln 6-yl]-1-(2-
H- i nHdol e-6 car foxyl it acid NNN,M—L ﬂoh -oxo-ethyl)-1H-
B- Cycl opexyl - - [ 7 gt ) o t Hi; =-6 j/rcq%,d [2-(1H-
nolin-p-yl]-1 2 SJ\c tetrazol 5- yI) ethyl}-amide
(2H-tefrazol -5-yl carbanoyl )- / P r
met hyl ]+ 1H 1 ndol e- 6-edrboxylic s acid 3 -40 WO
2006/ 076529 PCT/ 06/ 001149 <N
\- [ 3- Cyel ohexyl -2-[2-(2,4- H3C, ,o0
di met hy| -t hi azol - 5-yl)-quinolin-6- 240 S~H N H3C
y1] - 1- ( R- mog phoPTh 4-yi - 2- 0x0 i et hy3-Lydohexyl-1-(2-morpholin-4-
H- i ndol e- 6- net hanesul f onay2ebeo-eBylIEE[R(30 OH
N 12462- ( 40Car - | trifluoromethoxy-phenyl)-
quinolin-6-yl]-1H-indole-6-
carboxylic acid
0
o
FF
o)
N
0 0;8 3-Cyclohexyl-1-(2-morpholin-4-
yl-2-oxo-ethyl)-2-{2-(3-
247 HO O N __N trifluoromethyl-phenyl)-quinolin-
¢ 6-yl]-1H-indole-6-carboxylic acid
3-Cyclohexyl-2-[2-(4-methyl-2-
trifluoromethyl-thiazol-5-yl)-
248 quinolin-6-yl]-1-(2-morpholin-4-
yl-2-oxo-ethyl)-1H-indole-6-
carboxylic acid
3-Cyclohexyl-2-[2-(4-methyl-
249 pyridin-2-yl)-quinolin-6-yl}-1-(2~
morpholin-4-yl-2-oxo-ethyl)}-1H-
indole-6-carboxylic acid
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[

Wel-zi)m;ﬂholsse9 6-

2- oxo- et hyl ] - 3-cycl ohexyl - 2-
(2, 4-di nmet hyl -t hi azol -5-yl)

/| | N carboxylic acid | 3

[2- 241 0
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306

N
f O;S 2-(4'-Cyano-biphenyl-4-yl)-3-
307 H cyclohexyl-1-(2-morpholin-4-yi-
"

O O —n | 2-oxo-ethyl)-1H-indole-6-
carboxylic acid

1-Carboxymethyl-3-cyclohexyl-
2-[4-(4-methoxy-pyridin-3-yl)-
phenyi]-1H-indole-6-carboxylic
acid

308

N
0o Oj% O—CH 3-Cyclohexyl-2-(3'-methoxy-
® | biphenyl-4-yl)-1-(2-morpholin-4-
309 HO O

O O yl-2-oxo0-ethyl)-1H-indole-6-
carboxylic acid
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O 3- Cycl ohexyl

-2-[2-(2, 4-di net hyl

291 HONH3 C

t hi azol -5-yl)-quinolin-6-yl]-1-(5- N
woeblsyreszgsoxazol - 3-yl methyl)-1 H - ~ PCT/US2006/001149
T4 QoSIREe-qanbeylic acid s CH3 OH O 0
-(4-Ca boxv benzyl)-3- 292 NHc
¢ycl ohexyl -2-[2-(2%d imethyl HOJl / / \ N 3
thiazol-5-y|)-qui oIin-6-yI]-1H— i| -/
i ndol e- §- car boxyl ifTacid SC -13 O
8- Cvcl owexY 2,4- d I met hyI - .
{ hi azol FJ) qui ngl (8. I- 3 _zfs'mtg?'h in-d-
et :I"11<9xy § P ‘ /- 12(‘@( Led
$ CH3 Table | carboxylic acud
P-[4-(6 98 HO N
bhenyl ]+ 3-cycl ohe
or phol | n-4-yl - ethyl)-1 H N |Br
reet-e—p—ear boxy'-" ack-d—0-N—O0-- )
B- Cycl ohexyl -2-(4'/2 HO N - - cH3
di met hy| am no- bi p -4-yl)-1- \' N
2-morppol i n-4-yl -2 oxo-ethyl)- %3 1
+indol g- 6-garb ic acid -51 3-Cyclohexyl-2-(2"-methoxy-
311 biphenyl-4-y1)-1-(2-morpholin-4-
yl-2-oxo-ethyl)-1H-indole-6-
carboxylic acid
0)
N
0 Oj% CH 3-Cyclohexyl-2-(3'-methyl-
3 H .
312 N biphenyl-4-yl)-1-(2-morpholin-4-
HO O O yl-2-oxo-ethyl)-1H-indole-6-
/ carboxylic acid
</o
0
0 O;g HyG 3_—Cyc|ohexy|—2-(2‘-methyl- _
313 N biphenyl-4-yl)-1-(2-morpholin-4-
HO yl-2-oxo-ethyl)-1H-indole-6-
/ carboxylic acid -
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iki.. 0OON O ::~ ) 3-Cyclohexyl-2-(4"-nmethyl- 300 HO
wol2biepheszy| - 4-yl) - 1- (2- nor phol i n-4 yl - 2- oxo- et BET)S2006/001149
s 4 ) ol Grn Earhogylic CB3 acid C) No ~

3-Cycl ohexyl -2- (4" - net hoxy- 301 HO N

bi phenyl| -4-yl)-1-2 norpholin-4- \ |o yl-2-oxo0-ethyl)-1
i ndol -6 CH3 ¢ b xylic acid ~ON~ O F
B- Cycl ohexY1- 2- ( -fluoro- 302 HO N
bi pheny| - 4-4 I) 2- rmrphol i n-4 yl -|23-Cxaerexyiy H(2-brpholin-4-

+ i sydol e- 6- aci -0 N~ | ¥-2@pxe-efhyl)-2-(4-vinyl-
3- Cycl 07&?3/' ‘ HO |NPiphgnyl-4-yI)-1H-indole-6-
byri di nf 3-yl )¢ CH, carboxylic acid *
or phol | n-4-yl -2-9 -1 \ |i ndol e- 6-car boxylic
acid O INO OO hexyl - 2-|[ 4- (2- met hoxy- 304
I\I Ne o dirn. 2 nh 11 - 1_(92
N I\l 'Jyllulll gy PrreTTyT—] o \ =
mor phol | n-4-yl - 2- gxoNet hyl -1 H r i|ndol e- 6-car boxylic
acid -b2 WO 2006 Q 529 PCT/ US2006/ 001149 ik:a~:::
~koy TR, T << dii:ii Ikkiy{, ~ lizoo(t o500,
f.o. <[] & ;; |q5g NH, 2-(3'-Amino-biphenyl-4-yl)-3-

cyclohexyl-1-(2-morpholin-4-yl-
2-oxo-ethyl)-1H-indole-6-
carboxylic acid

: 0 O% 3-Cyclohexyl-2-[4~(5-methyl-
316 s CH, thiophen-2-yl)-phenyl]-1-(2-
HO O | morpholin-4-yl-2-oxo-ethyl)-1H-
\ indole-6-carboxylic acid

3-Cyclohexyl-2-[4-(3,5-dimethyl-
isoxazol-4-yl)-phenyl]-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid

317
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0 N O O 3-Cycl ohexyl
pyridin-3-yl)-phenyl] 1

-2-[4-(4-methoxy- 305 HON _N
-(2 305 H \

wonalmsl'oeéﬁnar boxylic acid O CH3 0O NN O OPCT/US2006/001149 .

g

S A Gl ey ok, b, gbany | - 4-yl) -3- 306 HO N cycl ohexyl -
2-o0xo-ethyl)-1 Hjndol e-6-

\2 morpholin-4- V|
carboxylic acid N O 2- (4 C,yano-bl phenyl - 4-yl) - 3-
807 HO N cycl ohex I%rJ> (2-nmor phol i - 4-vyi _
‘2-oxo-ethyl)-1 Hi le-6- i N carhoxylic acid OH OO
\I N 1-Car bgxyma=fy| - 3- cycl ohexyl 39 Ioro-thlophen-2—yl)-
P- [ 4-(4r et din-3-yl)- ,IOI” 3 ygo2-
i Hdol p+eca N O (P~ ph n-4- -2%%!)1%
3 Cycl opexyl - £ HO N ndole 6~ carboxyhc aCId
Di pheny| -4-yl) - -4 yl -|2- oxo- et hyl")
i ndol e- 6- acid -53 WD([2006/ 076529
PCT/ US2006/ 001149
Table V
3-Cyclohexyl-2-[7-(2,4-dimethyl-
thiazol-5-y1)-[1,8]naphthyridin-3-
319 YI]-1-(2-morpholin-4-yl-2-oxo-
ethyl)-1H-indole-6-carboxylic
acid
0 § NN 3-Cyclohexyl-2-[2~(2,4-dimethy-
9 % HﬁIS%C% thiazol-5-yl)-3H-benzoimidazol-
320 HO N | 5-yI]-1-(2-morpholin-4-yl-2-oxo-
O p O N ethyl)-1H-indole-6-carboxylic
acid
(—-0
-
0 Oﬁ/ 3-Cyclohexyl-1-(2-morpholin-4-
yl-2-oxo-ethyl)-2~(6-m-tolyl-
321 1 ho O N C CHy | haphthalen-2-yl)-1H-indole-6-
¢ Q O carboxylic acid
(O
/)
0 oi 3-Cyclohexyl-2-[6-(2-fluoro-
322 N F phenyl)-naphthalen-2-yl}-1-(2-
HO O morpholin-4-yl-2-oxo-ethyl)-1H-
% O O indole-6-carboxylic acid
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310 HO N 2
oxo-ethyl)-1

0 N O O NO 3-Cycl ohexyl -2- (3" -nitro-
2-

> OO0 PCT/US2006/001149

N

2.

nitr
bi phenyl 4 yl)-1-(2-norpholin-4 yl-

WGI-2006¢11063296 carboxylic acid O ~ N
- 13- QY ES Bihg n—@ l(.“?'l l["(ﬁet hoxy- 311 HO
“nhnny_A yly-"1-(2-nmorpholin-4 yl-2-oxo0-ethyl)-1
H i ndol e- 6- carb g}mc acid O CH3| 0O O N OCH
3- Cycl ohexyl - thyl- 312 HON 3
bi pheny| 4- yI) -mor phol i n-4 yl - 2- gxx;g)d@-teQWQ)[z_}g‘;d,methy]_
+ i ndol - 6-9 car yI ic acid CO N |QnhRzét3G)-1,2,3,4-tetrahydro-

8- G231 ohewy s HO N | quinolin-6-yl]-1-(2-morpholin-4-
Di pheny -4-y| F I i p~d-  yl|-2-2mx0-ethyhr H)indble-6-
H i ndol p-6 e carb SJ&54 WCPB0BIcGrE529
PCT/ US2p06/ 001149 o (1 DO 5 N T T Y R
11:J1.10-:11., ' OO
B- Cycl ohexyl - 1- (2- nor phol T n-4- 3-cyclohexyl-2-[3-(2-fluoro-
¢ (—_o) phenyl)-quinoxalin-6-yl]-1-(2-
324b 0 °:< 0% mOrpholin-4-yl-2—oxo-ethyl)—1 H-
32443 HO 0 O 7 J i indole-6-carboxylic acid (324b);
¢ /Yy o O p \ and 3-Cyclohexyl-2-[2-(2-fluoro-
SN Yi N~>‘© phenyl)-quinoxalin-6-yl]-1-(2-
) morpholin-4-yl-2-oxo-ethyl)-1H-

indole-6-carboxylic acid (324a)

Table VI
(O
N)
o O;S 3-Cyclohexyl-1-(2-morpholin-4-
yl-2-oxo-ethyl)-2-(2-pyridin-4-yl-

325 N 2-0X
1o O __N — quinolin-6-yt)-1H-indole-6-
% y | carboxylic acid

3-Cyclohexyl-1-(2-morpholin-4-
yi-2-oxo-ethyl)-2-(4-quinolin-2-

326
HO ‘ O 7 N\ yl-phenyl)-1H-indole-6-
= Q carboxylic acid

N
o o=
3-Cyclohexyl-1-(2-morpholin-4-
307 HO N yl-2-oxo-ethyl)-2-(3-phenyl-
Y N quinolin-6-yl)-1H-indole-6-
\ carboxylic acid
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314 HO N ~I CH2 yl - 2- oxo-ethyl)-2-(4"-vinyl
bi phenyl -4-yl)-1 Hindol e-6- carboxylic acid 0O N O O~
wulaomooamAm no- bi phenyl -4-yl) 3 315 HO N 2 PCT/US2006/001149
e e owsﬂlz!..smmlﬁmxl nﬁlnx(p?nmrphol in 4 yl- 2-oxo-ethyl)-1
-_carboXylic acid 0 N O 0~

B- Cyclowexyl 2-14 met hyl - 316 N{S CH3
t hi ophep-2-yl)-ph ]-1-(2- HO
mor phol { n-4-yl -2-pxo-ethyl)-1 H o
acid CON©Q O a %3 Cycl ohexyl -

iindol e- 6- car boxylic
43+ ch@neaylﬁE(eh}qrpholinA-

IDI——

B173280 N A ‘ 4-yl| - 2- oxo- tﬂ o-pthy)-8-(Ggphenyl-

I ndol e-B-Carb i K FU? -4 4i-indole-6-
PCT/ US2p06/ 00 "[: ‘Cr’%c N C

- [ 4- (5} Chl or o- thl F ) - N IS

bhenyl ]  3- cycl ohex (2 318 HO NI
11 HE== |

orphotm=4=yi=2-0 sthyl)-;rr A
acid Taple V NO{CJ)\
B- Cycl ohexyl -2-[ 7- ,@ - di net hyl -

3-Cyclohexyl-1-(2-morpholin-4-

329 yl-2-oxo-ethyl)-2-(3-phenyl-
O C quinoxalin-6-yl)-1H-indole-6-
/ \ carboxylic acid

o} o ,\/ 3-Cyclohexyl-1-(2-morpholin-4-
yl-2-oxo-ethyl)-2-(2-phenyl-
quinoxalin-6-yl)-1H-indole-6-

330 HO N C .
% / )_@ carboxylic acid

N
o) O;% 3-Cyclohexyl-1-(2-morpholin-4-
331 N yl-2-oxo-ethyl)-2~(2-thiazol-5-yl-
HO C S quinolin-6-yl)-1H-indole-6-
g - ) carboxylic acid

2-Biphenyl-4-yl-3-cyclohexyl-1-

332 HO (2-morpholin-4-yl-2-oxo-ethyl)-
O O O 1H-indole-6-carboxylic acid
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319 H 3C thiazol-5-yi)-[1, 8 napht hyridin-3- HO N\
yi]-1-(2-norpholin-4-yl-2-oxo f ethyl)-1
wel-zomidmsse% carboxylic S acid CH3 O C ~ H3C POFUS2006/001149

)IHII\'IM(DH; S Byic: ]]I!lqph@xyl 2- [2 (2,4-dinethyl- ON S3
hiazel+5 \g\_QI—L henzoim dazol 320 HO N |

Dr phol i n- 4y| - 2, 0X0- \ Nethyl)-l
'g Cr?ggl yl-2-[2-(2,4-dimethyl-
’ ! -5t )qum n-6-ylJ-1H-
ol y1 53 pay mg AR
ic acid CD0|O

B- GQ8sl opexyi

3—Oyelohexy-2-[6-12-fl uoro-_322 HQ N E

bhenyl ) - naght ha : _

or phol | n- H\ iindel ez kan ﬁ‘&xﬂé inGthyl-
ACi - 5@0 @- 50S2006/R8 65?4) ~qHindin-éJir-

3- Cycl ohexyl -2<] (2 A4 di et hyl - methyl-1H-indole-6-carboxylic

3h4-tetrahydro 323ckdO N H H, c

[ hi azol F5-yl)-1,
nmor pholin-4- [/ |yl -2-o0xo0-ethyl)-1

qgui nol i n-6-yl]-1-

HTdote=6—71——carhgxytic—acte—s—CH3
3- cyci ohexyl -2-[3-{2-fluoro- O
phenyl ) qui nox?% 6-yl1-1-(2 2-[8-fluoro-2-(2,4-dimethyl-
0 F thiazol-5-y1)-quinolin-6-yl]-3-
335 HO N cyclohexyl-1-(2-morpholin-4-yl-
y |N 2-oxo-ethyl)-1H-indole-6-

carboxylic acid

2-[7-fluoro-2-(2,4-dimethyl-
thiazol-5-yt)-quinolin-6-yl]-3-
cyclohexyl-1-(2-morpholin-4-yl-
2-o0xo-ethyl)-1H-indole-6-
carboxylic acid

336

[0063] This invention is also directed to pharmaceutical compositions comprising a
pharmaceutically acceptable diluent and a therapeutically effective amount of one of

the compounds described herein or mixtures of one or more of such compounds.

[0064] This invention is further directed to methods for treating a viral infection
mediated at least in part by a virus in the Flaviviridae family of viruses, such as HCV,
in mammals which methods comprise administering to a mammal, that has been
diagnosed with said viral infection or is at risk of developing said viral infection, a
pharmaceutical composition comprising a pharmaceutically acceptable diluent and a
therapeutically effective amount of one of the compounds described herein or mixtures
of one or more of such compounds. In another aspect, present invention provides for
use of the compounds of the invention for the preparation of a medicament for treating

or preventing said infections.
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324b = norpholin-4-yl-2-oxo-ethyl)-1 H 324a HO
i ndol e- 6-carboxylic acid (324b); HO ~ ; H and

wa20m7e2exyl - 2-[ 2- (2-fluoro- " F "-- il PCT/US2006/001149

g I@hﬁ?*ﬂ; I'IIIJ(QHIAI”P’%Q[ - 6-yl]-1-(2-

10

15

20

25

Oxo-ethyl)-1 H indol e-6-carboxylic
%] 3dn yet alfmlﬂiee eibodin®Eniof the MveBti@y chabhedes\olf trbating or preventing

holin-4- 325 HO N . .. .
ﬁfa‘zl"ﬁ%?EO& AR e o vkt in o R gf fhisinvention are
Hdmﬁlﬁﬁtbl%d@n cbmbination th@l?Jé?l%iiMﬂstr@tlcﬁpéﬂja tﬁ@rapé\!lt@a@y effective
3- C,ycl ohexyl -1 -(2-norphol i n-4- 326

todmeton yore pequis agtive against PICY. ﬁxptlm]mts) against HCV include

?ba?iﬁﬁlo \e/%/l?'m hblfagﬁﬁglgzﬁnyn%s1ﬂ%ip%§él7cgﬂ%d1{ﬁto%f NS3 serine protease,

yhd hibitor ef modlsine 2ndridphdsphyte dehydroghnasy) l(lsl}tgr;%gtzﬂ Sﬁphi pegylated
- - 00
BRI GIRR o 21610 Icpmbiaion Wiipribaviin or piramidine: Prefyrably,the

|ahd1tlg1lldl ahént’abﬁve a%a_uﬂs{ HCV 1 1nterf31%n-al%}%]or’ atel mtgrfgrog-alpha

Cycl ohexyl 2-nmor phol 1 n-4
ylmQOOWMMyat)W4$Hbmny be vinempidireal en- 2-yl ) - 1
Hindole-6 i d carboxylic acid CD O

Definitions
[0066] It is to be understood that the terminology used herein is for the purpose of
describing particular embodiments only and is not intended to limit the scope of the

present invention.

[0067] It must be noted that as used herein and in the claims, the singular forms "a,"
and" and "the" include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to "pharmaceutically acceptable diluent” in a composition

includes two or more pharmaceutically acceptable diluents, and so forth.

[0068] In this specification and in the claims that follow, reference will be made to a

number of terms that shall be defined to have the following meanings:

[0069] As used herein, "alkyl" refers to monovalent alkyl groups having from 1 to 10
carbon atoms, preferably from 1 to 5 carbon atoms and more preferably 1 to 3 carbon
atoms. This term is exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl,
n-butyl, #-butyl, n-pentyl and the like.

[0070] "Substituted alkyl" refers to an alkyl group having from 1 to 3, and preferably
1 to 2, substituents selected from the group consisting of alkoxy, substituted alkoxy,
acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl, aryl, substituted aryl,
aryloxy, substituted aryloxy, cyano, halogen, hydroxy, nitro, carboxy, carboxy ester,
cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted heterocyclic.
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O 3- Cycl ohexyl - 1- (2- nor phol i n-4- 329 HO N
yl - 2- oxo-et hyl)-2-(3-phenyl / N quinoxalin-6-yl)-1

wel-zi)(n;dmsse% carboxylic acid N CD O 0=~ PCT/US2006/001149

I3 Bheh ghexy - 41§ 4q nor pholin-4- 330 HO N
y& .my%f(llo 4 ” ?r)“ﬁ T(2 phenyl - qui noxalin-6-yl)-1

}[-DQMOI"éﬂ@Xd sefbistg thecgraap thikyl-@-"\which-ingluNes, By Nay®@f@xample,

h I
BCUSLOOREN, worb ot BT S! o i see ppipxy, n-pentoxy
Iahdﬂfédike 6- i S-carboxylic acid INL 0 O N
2- Bi phenyl -4-yl - 3-cycl ohexyl -1- O 332 HO N

Go72pr PRebstifurtdd ko 'Q')éﬂﬂ'@fohﬁé "dybstituted alkyl-O-".
?—I—I ndol e- 6- car boxyl5|7c acid Ou 2006/ O7a65%

PSE%PSEQQ@/" 00448 thé émw(lps H( (b) aliy oy, sﬁt{stmnéq aflkyg' L&),
pibenylHEO)N sts@}a,ﬂed) hléoegdll Q)2 a(la/ngzl-d(m)n mﬂobuﬂuted&:ﬂajnlyl -C(0)-
BRIt SR oS e STy sttt 01,
heteroaryl-C(O)-, substituted heteroaryl-C(0), heterocyclic-C(O)-, and substituted
heterocyclic-C(O)-.

[0074] "Acylamino" refers to the group -C(O)NR'RE where Rf and R®is
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl,
cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where Rf and RE are joined to form together with the

nitrogen atom a heterocyclic or substituted heterocyclic ring.

[0075] "Acyloxy" refers to the groups alkyl-C(O)O-, substituted alkyl-C(O)O-,
alkenyl-C(O)O-, substituted alkenyl-C(O)O-, alkynyl-C(O)O-, substituted alkynyl-
C(O)O-, aryl-C(0)O-, substituted aryl-C(O)O-, cycloalkyl-C(0)O-, substituted
cycloalkyl-C(O)O-, heteroaryl-C(O)O-, substituted heteroaryl-C(O)O-, heterocyclic-
C(O)O-, and substituted heterocyclic-C(0)O-.

[0076] "Alkenyl" refers to alkenyl group having from 2 to 10 carbon atoms,
preferably having from 2 to 6 carbon atoms, and more preferably 2 to 4 carbon atoms

and having at least 1 and preferably from 1-2 sites of alkenyl unsaturation.

[0077] "Substituted alkenyl" refers to alkenyl groups having from 1 to 3 substituents,
and preferably 1 to 2 substituents, selected from the group consisting of alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
aryl, substituted aryl, aryloxy, substituted aryloxy, cyano, halogen, hydroxy, nitro,
carboxy, carboxy ester, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted
heteroaryl, heterocyclic, and substituted heterocyclic provided that any hydroxyl

substitution is not pendent to a vinyl carbon atom.
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H- / NHO N 3-Cycl ohexyl -2-[2-(2,4-dinethyl- 334 N s
CH3 thiazol-5-yl)-quinolin-6-yl]-7- nmethyl-1

woeR00sddé9 6- car boxylic acid 0 N  2-[8-fl PCT/US2006/001149
- pre Rl 2, (;' Megthyl - F
SRt 5-"";/& T

olin-6-yl]-3- 335 HO N H3C
d9078) h kv (12 farotoptikyrivh gebup haiinhy fonh2 2o 0K carboi yojns]

E'ﬁrcl[fgr%ﬁyﬁggal_g%?{rg 323 lg:cﬁré)l%cﬂl Qrﬁqggngn'_%re gre,f\érabl}Q 2 to 3 carbon atoms

e 1 B 04172 300, S

+[b(i?@‘]i0!''Silﬁ’s,‘titlfft@(;i DR ?ef@t%géj al %%%ngﬁ&n 1 to 3 substituents,

invention i1s also"directed to eutl
eodpreserablyristo@onpstitsents) selectpdh fomethe gtoupaiohyistrgrefrlablye

di. uent d a therapeutical ef fective.amunt, of ane
St BBfed o n GRGh oty an oo bR Rl gfanggacyl
Qfyl8ubstitafed 2k Narg TR OB StStuted alAOBA loydlY, BaloPME My ERRY] Sitro,
further directed to nethods for treating a viral .
icpbeysicarpoxinssien crdoalkyl, substituted qyalqalk;yﬂ@tewamls substituted
it . . : ' -
TR 35S b BT R B3l oy
sebstitdtionti adt geadett @ein actty@degriosabomvkato.sai d viral
infection or is at risk of developing said viral

i[0U8DFt | Omird" réTBRtEBRi#blCaNHE.oNPosi tion conprising a
pharmaceutically acceptable diluent and a 10

16uB1R P estbRktbd afino® eéfbMQo AEBLp ONROREH RS e RMGnd R are

conpounds described herein or m'xtures of one or nore
didepensiendy sglediedifomithe aroup isensisimgedhydipges edityl, substituted alkyl,

[ ti.on. vides. f or S t comrpound t he

KSR e AR RIS, s ot R R e o,
tydadlkyigsubstitupsdesselvhaikyl hetrshrinbigstitu®icheterd8yReterocyclic,
2006/ 076529 PCT/ US2006/001149 . ) _
substituted heterocyclic and where R" and R’ are joined, together with the nitrogen
bound thereto to form a heterocyclic or substituted heterocyclic group provided that R
and R’ are both not hydrogen. When R" is hydrogen and R is alkyl, the substituted
amino group is sometimes referred to herein as alkylamino. When R" and R are alkyl,

the substituted amino group is sometimes referred to herein as dialkylamino.

[0082] "Aminoacyl" refers to the groups —NRjC(O)alkyl, -NR’C(O)substituted alkyl,
-NR'C(0)-cycloalkyl, -NRIC(O)substituted cycloalkyl, -NRIC(O)alkenyl,
-NRIC(O)substituted alkenyl, -NRIC(O)alkynyl, -NR'C(O)substituted alkynyl,
-NR'C(O)aryl, -NRIC(O)substituted aryl, -NR'C(O)heteroaryl, -NRIC(O)substituted
heteroaryl, -NR'C(O)heterocyclic, and ~NR'C(O)substituted heterocyclic where R is
hydrogen or alkyl.

[0083] "Aryl" or "Ar" refers to a monovalent aromatic carbocyclic group of from 6 to
14 carbon atoms having a single ring (e.g., phenyl) or multiple condensed rings (e.g.,
naphthyl or anthryl) which condensed rings may or may not be aromatic (e.g., 2-

benzoxazolinone, 2H-1,4-benzoxazin-3(4H)-one-7-yl, and the like) provided that the
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are provi nere in the conpounds of this invention
apiat ofeftAchinentds éelan srometibringatoon Miefdredtaeyls include phenyl and
ﬁ?ﬁﬂtﬁqgst ration of a therapeutically effective anmount
0 ‘or nore agents active against HCV. Active

s agai.nst HCV.incl ud 5 ribavirin, |evovirin
L R g SPEs 0 ther e PR P ol - dgfudes, for
sRdrhple, tneyiease, and inhibitor of inosine
nonophosphat e dehydr ogenase, interferon-al pha,

POUBS| atSebstibRbEL f@ﬁf?ﬂoﬁ#ﬂg&%}rﬁgﬁggﬁa .egéuﬁtﬁ e.e@ Fhfn%om 1 to 3

vvith_ ribavirin of viram
aehstiticotsaindopreferatdy 1 ito/2 selgtituests, $étédsfrom the group consisting of

) SRk B ) SO o 0L s
BRbhyli éﬂb@ﬂﬁlte{jigﬂelg&hd, lafkcyh$1, Et%sﬁﬁltémhﬂﬁﬁrﬁll,oﬂﬁn&hsf%i)sﬁtﬁﬁd amino,

t erm nol og d herein is for the purpose ©
gainoary; syl substiteted anyl entowy, webatisuted ylawydcydoatiorxy, substituted

PRAGIESHY, AT chtbR eERNGAR0 hiOF ey PRERET ushhiRd oftfation,
hilaj mtro, hdteroaiyhgubsaitutb®hedroasyl, hetekbeycibbubsatitdted hBRrocyclic,

bncludiypluraL referents unless the context clearly
PLEOAEER Yo PRSI e heterppryloxys bteragyshposy, and ubstiteted o

haBcyaceyyi cal ly acceptable diluent” in a conposition
i ncludeS tWwo or nore pharnmaceutically acceptable

' Nt d " : . hi.s_.specificatiqn
o8O A8 gnd 16l bueal P8R el Lo WRwBRGHY Ao dfed arv
goups andafined abbve €Pirenyldirt isdhenheniseretbdptivadily Subiavfed arylene
the foll oy ani ngs:. 20 [0%69] As used herein,

BEQFR e INSIdER 0T BXaE - BMINYIENRy 1. GhERYIE &0 hef-Thearienc.
1 to 10 carbon atons, preferably from1l to 5 carbon
KO8HE atveyiomt acisrsdip dheaoyp aryl-9)-3hatdndledes, byt wax of Prample,

1B i ~groups such as nethyl, ethyl,
%-gfo%épﬁﬁﬁggkéégpy]?%zn-butyl, t-butyl, n-pentyl and

(0B8] iR Y B K sl aryrh €Tty "2 4

ot LR R 0 2 ome =
DT Y Berayons ol oy B SR €y arolchQysubstiuted alkyl,
@(@)@ana%'yg ?gg(ﬂ(dﬁ@sﬁ ed ﬁkér{;@, EC@B(’:CP%E%E%? ?@&ﬁb\[substituted

ester, substitu
AP Haryls HEE)Otsubgituey atyd KON hetdnetrel, 6@O)O-substituted

substitu teroaryl, he cyelic nd substifuted
LR R Gt e o hE 5 pishteastrutspste istoried
darBdRy; esters are LC(0)O-Bkit, -¢©)O-subkstifuted k1! IG0)0-drit; and | i}
= | ,y.es;e.rs: Il .(ﬁ. ? [ %df:{;i?) |o Esu[HSicl)t?tf]d a;'.u%lkg)&g) Or"{é lé?%d t%o(o)O
uhatitgted @yl al kyl - O which includes, by way of

exanpl e, nethoxy, ethoxy, n-propoxy, iSo-propoxy,

90%Lt oSGy claallydt wefers taexslibatkyk groups pefromdyto 10 carbon atoms

having single or multiple cyclic rings optionally comprising 1 to 3 exo carbonyl or

thiocarbonyl groups. Suitable cycloalkyl groups include, by way of example,
adamantyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclooctyl, 3-
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and the like. [0072] "Substituted al koxy" refers to
the group "substituted alkyl-O". 5 [0073] "Acyl"

Woeﬁ&smsﬁz@ the groups HC(O-, alkyl-C(O-, suberiusxioedo1149
T a{lmfji E[ﬁ(uo) En Ak [rﬁ;nw C(O -, substituted

C(O) substituted
axxrayyp}rbhe@yb)md thﬁ:dik@a ﬂmmult@(l@ondewldsmgs,m@r more of the rings may

N ef lé}?e% lgt%ﬂ c_yao%ky 1 (es%b%ryﬁ%mé)@a tﬁtlglf;f%;y Eﬁ/wdcgl(t%t the point

Mbﬂﬁ@l@ﬁ@t 1s@o @{cebon rﬁlgdltcﬁh' Bﬁﬂietclyblaglkyl group. In one embodiment, the
het eroci:@ ic-C(O- 0074] "Acylam no" refers to

teprelo eyt R@nms@r keto e?@rﬁitrlmglyi Qrthim@pembgnupsy In

n,

SEREE AP I FEBHRYE AR5 il B 3R ot
a]lik)lyatrbdl)nkyl gt:th@s.ibltus endeadtbyd) Ylliat tlﬁ(tyﬂm “ﬁldif&éfetsubl&ﬂe afa)éhment ofa
c 0 . S ituted cycl oa et er.oar
%@QP&%&&C%@?@ Y Ak Oﬁépé F‘t%‘}/%% he cyclealkk gr@m -ed

clic and where and Rg ar oined to form

{ e
t@b‘gl h&Subgtitwiod Reslaaiicyl f?farg éha gy desl kyljfg@m deyisgifeomot to 5

%Hm eénébtr %%ggéﬂtﬁn‘i’ Fﬁé C%rgfp Ednggtlgé ?P%léi{ gﬁ%ﬁbﬁ%@/ acl:l(%) %E{)xy,
ahb&lw&d AkorDapcyls adyddrminoy agl oxlykaninbo; ﬁ(b@)n@ted amino, aminoacyl,

L%f@%g)mguﬁ§fq§§£é“ggt&t§%§lwg I@yano %)alogen hydroxy, nitro,
%%b@?'dﬁbﬂoxge%@ eycloHdel §uB§tﬁQtedg@lelﬁklf( Yllstega lgubstltuted

het er oar . substituted heferoafyl-

h@@mﬂﬁidyétﬁr@cwlcqr@ Obstitated hstmmypllcut ed

het erocyclic-C(O O . [0076] "Alkenyl" refers to

2[1008éﬂ1y [“Cyrloaliemd referstto oyoli2 aleniDbwtanobaronatio geoups of from 5 to
from2 0 6 c rbon atons, and nore

b
B lrogk#%n aa;(lip ingly pomulip gﬁ@gﬁgp,tﬂ%llgpomgggpgi to 3 exo

m@ 1 By 2
B B S ool kg 00 o

§3APIg, Gyictopentyt, @ygobmyh, pxmﬂosenyl ZSOWCIph@feayla bn@/tht like. In

Bﬁﬂﬁlg ng?&e!ng rgrﬁé% ?I?Jeféerggct)r’a QS q‘lnr}&fgsrﬁea caﬁeg&ﬁzﬁgcysc oaﬂc%nyl

&yl ayl, he&maﬁyl orSdedybH&)qﬂoﬂdédWmat t&@gﬁﬁﬁ@f httachftled is to a
%}_Bstltut ed ar aryl oxy, substltute aryl oxy, cyano
RAPEY ERS 2ioRyPh 6(19 CY‘HP%I}(I@ 10w r Bg embediesty the exgloalkenyl group

Y& r%@t:gﬁﬁglasesﬁ% éﬁdjéa?l?ongf%&l tﬂ?dc%opyl?ﬁ%%oqﬁ gther embodiment,

substi t ut eteroary et erocyc d S
Hetaycloalkehylerpumpdied edmptisd l an@/emchrbomﬂ oBfthiocarbonyl groups. It is

u%(ki)St i t cg%]ﬁ%/%af’?% 85%73% }%e?gg;fﬁngl c[f%g‘[p%)orﬂyﬁ:)q%r’pwprbonyl

td EdrBort An@ bl ¥ the ERYPaIRGY B@upr Om 2 to 10 carbon
atons, preferably having rom to 6 car bon at ons,

A4 PRl 61 8biedy BaRenA MM ABIADCLDAN, ARAAL fom 1

tm%mbs’tlmenhs rsele{:iﬁd) ioin ‘ﬂhSLgl'mIlpl mnstlsmhgadﬂwktydy, subsfirite] dlkoxy, acyl,
s havin 1.to 3 .subs ents, 5 and
Bttty TRy et Bibstifflameins, Supeedbatyls Sirimisd o

&*’yﬁﬂ@ SPRSHusdd A9loRY, Fhi® Mlogen, hydroxy, nitro, carboxy, carboxy esters,

cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic provided that for hydroxyl substituents the point of attachment

is not to a vinyl carbon atom.

[0095] "Cycloalkoxy" refers to -O-cycloalkyl groups.
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substituted al koxy, acyl, acylam no, acyl oxy, am no,
substituted am no, am noacyl, aryl, substituted aryl,

wanylemrgs29 subst it ut ed aryl oxy, cyano, hal ogen, Payaiseo0g/ 001149

BT RS L I GarPexy 1y, g rboxy ester, cycloal kyl,
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ﬁﬁ?@éltUted o cloa kyl, heteroaryl subst i t ut ed
] bstlfh fl sy eleg pxsé' re&rﬂjtoS@oslbiswteéd:yhba&ybgmps c
pr ovi ded that any hydroxyl 10 substitution is not

d80Ent Thegemn “aersidinetieters tor the grosp o tNHC(FOUBNH,' aMntn@tenn

SR e LR LR B0 s

|hydﬁ1geﬁdeumcw sel ected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, al kenyl,

Job98)i t'EHagsh &"‘Kﬁﬁgén" r@fel‘s\’tﬁﬂuoré ‘éﬁﬁ% tb‘r'érﬁg afdll i@ﬂ%ﬂng preferably is

aryl, substituted aryl, 15 cycloal , substit

dlperean dhjero. het eroaryl . subst it ut ed het eroaryl ,
heterocycllc substltuted het er ocyclic and mhere Rh
dﬂ@ﬂk‘ éH@O;ﬂkylﬁedfer&ttogataﬂqﬂ gwiuplsubdttutad tvithdeso 5 tdoged groups.

ereto erocyclic or substituted
he & o&c?ﬁ}@?ﬁﬁ]@ab g?bvi ded that R and R are both
yqgr.oge is hydrogen and R is alkyl, the
3 i di}‘t%geaoaf&]mfﬁ’%fsg@aaﬁrqr%a@mm picEomdrte rlﬁecarhoa atoms,
Iibﬁé’f@ﬂaﬁlyeﬁolﬁh k¥ 11 8/%hbOn adORRN a1 R4 LB erddld ?n k% ed f?OQIl e, group

Substituted amino group IS sonetines re
lsensistingad oy gank pitragemand §udB8 A ithithendss y]?refelra&ﬂy‘;rsacli beteroaryl

NR bsti t uted I,
e F AT o T Hin e B St b i ap By L fo 10
B @{BM
-CNR'O%(@??I Eﬁ%ﬂ ¢ ]flel\ltR RC( O sﬁﬁﬁ{%ﬂ g{éﬁ bﬁ?&ﬂs’smg of oxygen,

m&e{l@}lérs}} f WNRR(QI@)IQ& [Sach hetersard rgy(bqps can have a s1ngle nng (e.g.,

P 0 - AT, AR LSSt e

Falfigrabay() 1rahe\helbﬁ>aBPR grdup hydomamallpbe akidided t& HOXide and
" refers to a nonoval ent aromatic

8@%‘%’8&’%‘?@6@ group of from6 to 14 carbon atoms having

a single rin henyl) or multiple condensed

H04E - (Rubytitu e%wmyﬁ' rgferavetheterparyligroups thetate setstituted with
r

RO TRl sBBbe ol MERIS i iy dpfined.fog

substitutededrylpor ovi ded that the -62 WD 2006/ 076529

PCT/ US2006/ 001149 point of attachnment is to an

H102Rt Mchehi meaﬁe mibteﬂfaeﬁeg ﬂﬁ%e@ra)!k‘%lisﬁﬁlltéddee hempélindid
napht hyl .. [0084] "Aral k “arylal kyl ™ teférs to

gyraolingy s alitcwst%ndé}mts %a hﬁt@tqayﬂ@@ntatrtsrthe &s@ppilestituents as

Rﬁﬁ&yyxag [0085] "Substituted aryl" refers to aryl
groups ich are substltuted with froml to 3

RAPSL A RS o8 S BBt b sre SRl Ry aisadpperoary
achsubsitoed haxewaeyq_\,gro@sl@weﬁﬁwwové uted al kyl, al koxy,
substituted al koxy, alkenyl, substituted al kenyl,

%ﬁ%ﬂgymetéﬂé@@‘ldi}i’l 6fdrsatb ki Wrbup a0IHRRro Bk "bisGthted
heteroaryloxy" refers to the group -O-substituted heteroaryl.

[0105] "Heterocycle" or "heterocyclic" or “heterocyclyl” refers to a saturated or
unsaturated group having a single ring or multiple condensed rings, from 1 to 10

carbon atoms and from 1 to 4 hetero atoms selected from the group consisting of
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am noacyl, aryl, substituted aryl, aryl oxy,
substltuted aryl oxy, cycl oal koxy, substituted 10
oyalemabRoxy, carboxy, carboxy esters, cyano, POT@iS2006/001149
”cy&thHHylluspbﬁqmmuted cycloal kyl, halo, nitro,
heteroarX substituted heteroar I, het er ocycl i c,
ifpegeny Sl opexygen g the ringavhielsing H@X}Optlsndibt ¢otmytrizel 1 to 3
I y and bstitu
2D SR oc M B BEN A AP RO R WSSt e o
antyraterbdr urshteratedogrdiny hinding a amgle rapCorshilsipietdsh@shsad Hhgs, from 1

(]§ llrg EB {as def,i.ned abo&1 "Phenyl ene" 1s a

B 4g15tang font | e heterq atpwa S@IPVP@ flem the graypaadsisting of
infted ded
e oY A o THE T ot B ARGyt growp
ahay aptianglly @ oxidized torsul fostide and)yulfmy: mcﬁle‘@esarrpl e,
phenoxy, naphthoxy, and the |ike. [0088] "Substituted
iﬂﬂt?d)x;lh nrudtigle sortdensnalhaigst etfeast nadrylof Bre iR WS be ofRker than

R o o AL T o o
10QHterbielic nngﬁ@np BifRtenitd Hﬁﬁlergl llﬁ%{ Lmeterqcychc group does not

-C(O0 O alkenyl, -C(O O substitute
coppyits hiad e carbcm(yt)))l()hmbdlony]tgredps a{hla)pngﬂerred embodiment, the

A Von 3 B rRHT S ST oo ros. s

uliljttbd) eha tiacyah Fexo abférs 164 staetiehi 44 &fbonyl or thiocarbonyl
heter%zr}alql ic. Preferred 25 carboxy esters are

R& ptom. oty brteiosxdlicaoen al kyl, -(QOaryl,
-C( O substituted aryl. [0091] Q/cl oal kyl "
[‘Eﬁ’@} s $®S€%¢d heterpegplictyrafens $o béterocpete graups 1At amrshbstituted

I I
AR DO B0 Ll B 8 s,

Pfufﬂnaalrshbstytherm ford pebstibited BdtbrR el @é\hﬂ&ﬁhclﬁdé’l’t@érocychc groups
nclu y.of exanple, 30 adamantyl, cycl opropyl

By Illﬁp%‘hﬁtwent% %?%%ﬁym the gop @gnwz*ptl,nga)f alkoxy,
gggte@gd%@]gg{ cI ohex
and t he gOZ(,@'{J?a% #Jgg}gg dense%f SPPS;%% RS o?%ﬂgyl
@*5/1 ﬁhl@tmutc@sryhayylone snbdmarted in‘&tbx@*yé«‘}l'a(ﬁa HfaS( eﬁehﬂiroxy, nitro,
1%{ he eroar hﬁ(gleroc%clleﬁ rovi dedgthat t
SEPRY> CHPORY ?35 Bbstityt @@quﬂf}ﬂghe&rewasubwted
IRt &b a8, hterayela an&@u&ﬁﬁlt&f‘ﬁ’é?&b% the cycloalkyl
gr oup does not conprise 1 to 3 eXxo carbonyl or
o Caﬂhﬁﬂ | r t
[t((:)yciqoal o ¥ 5 &rlf?é‘ %tgrgk%& 198«%& atse‘g{g%glruggcfg’ar ¢, oﬁ@?stlgfted
mﬁltpb@hll’l(b diriy Iun@arsmpxt that $ud15a h@f&iew}&lmﬂtalﬁMé 168 stisvtients as
§§e refers to the attachment of a carbonyl or
locg%%nyl to a carbon ring atom of the cycl oal kyl
uted cycloal kyl" refers to a

@7@1 aﬁ%ﬁpﬁ@"]ﬁgﬁ‘gu@?‘%’i‘i &5 gnd hefgioprylpinglude, 3 are nad dimsted to,
AR oL Thidafol &/ BRD ok BA! Bt Minine b Binidine, pyridaine,

1@@@11zmeacs5aimlnienmdobcgﬁﬂlgﬁmm®m ivalazesle oairine i toladihd) doquinoline,

SRR 25 Py ibipidies whiokine abipaicting, cinmatin,

carbazole, carboline, phenanthridine, acridine, phenanthroline, isothiazole, phenazine,

isoxazole, phenoxazine, phenothiazine, imidazolidine, imidazoline, piperidine,
piperazine, indoline, phthalimide, 1,2,3,4-tetrahydro-isoquinoline, 4,5,6,7-
tetrahydrobenzo[b]thiophene, thiazole, thiazolidine, thiophene, benzo[b]thiophene,
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car boxy, carboxy esters, cycloal kyl, substituted
cycl oal kyl, heteroaryl, substituted heteroaryl,

\Vbemﬁnneysllc and substituted het er ocycl i c. [909&$2mmm0n49

2 W“C&bhddﬂkenmnrnmqﬁﬁrs to cyclic al kenyl but not

10

15

20

25

aro th oups of from5 to 15 10 carbon atons
Qg}méf %’P@Oa?h%wlt (Rlsp éefegréql F%asrthﬁg@r@pﬂmwhﬂblpcpdmyl

l"diﬁbrtgtr R,fér gayl or thiocarbonyl
g?ggég SU|t bl e 55% oéf enyP groups include, by may

cl oh n cten
0 R ishosy RSP T o R R S e el Subotced
dneﬂ@ntwsl@'tbxwl' rfg“sr,s tothe gpsuprD-suttinddiPhdiérdgxligny be ot her
t han cycl oal kenyl (e.g., aryl, heteroaryl or
mnﬂ&]odyﬁhMﬁjﬂhﬁ@wmﬁﬁgkﬁhggmh?esgplnt of attachnent is
to a 20 carbon ring atomo e cycl oal kyl group. In

poe 28 g |téfﬁf"tam1h$‘ Bci@VFad H‘,@ %mﬁéc%’soor g gzezﬁmﬂg tamds of the

3 exo carbonyl or thiocarbon

conprlse
R@J[C&ﬁ@bﬂbca@aﬂ wherb aa iyas! dn:ﬁhkdaai;dvegR'bismydﬂ)g’én alkyl,
¢car bon t rbonyl groups.
Wﬁf@dﬁa& o e B0 e oo TR  fiér & pgiRpacid, and
tiietoaahimericidi ofe cﬁthb @wﬂt Qatuuuy%‘c@ﬁm W, amin® Ridsar bon
ring atom of the cycloaIKenyI group. 5 [oogi?

PrigBEr rRestsrebSirk Hiff@sht %M&b@ﬁ&d@%ﬂe}t'habé‘&l

% cular f?rmulae
cycl oal kenyl groups, having from1l su s itue
Qg cxhibidhe pasng @Hﬁmgﬁmpp@bms iFQt cxagppié tetkekzoieyls an isostere of

l. am_no
SHRTLIE U R R by ST MRl 4 btsdbapen hey
bmy lha\)«yvery difSdrirttut ebuldryth@xdae, DEBASLe mhﬁ%%an!@%@gs‘mx
nitro, rboxy, .carboxy esters, cycloalk

SO EMesss fos sprbpkyligieqid (Qtherdarbaxiybis aclti Ggostbres

REASROCA by RS BENREhon At KOOI 0L, ot 20
1% -POBIR):0f0RY, + SRHASHCOR s- Nrgt“)zt CONEY,- cI | Rk .
t -
EoRTbSaRY - 9@%@@%%%2@6%@%@8@@ 54 selocied boos]
oKk e, B PRl B SR, b AL
FPoxparylp &x.yma@p&,MﬂprN@1mn cilkyfeminey amlnoslkbls tHid,uhedlkyl,

a@lﬁg&héj' g 1%3{1 ee[ll%ﬁ %}!‘%ﬁ’ilﬂ Filp%;l\&( 5%?11%360\/%% oal S Cbgieligqa*lyls
hetmmgm; 4nd eD§R§ wiherd R QI8 drédeh @n«?d opﬁlﬁ&m aiﬂdadflﬁﬁéﬁ Moxylic

gf erabl fluoro or chloro 0099]
cik1spsterpgy %H%JPQW Tgnerabrred parboeyigtes or hﬁletoc]zcbs)cxﬁltalmng any

&} S,
BLARFOR R0, S AIR) el R Sl aper nyof
the @ams of said Singatrbainreatro optionklly pitatiastedinyorde’? Moke bsidbhs. The
to. 4 heteroatons selected fromthe

and
f@?oo“aag S%B@@F% &f %@jméfmﬁwg%ﬁmpﬁﬁ of Brgéarredrigpstanest epntemplated by
ik iRietiédie ring. Preferably, such heteroaryl groups
are aromatic groups of from1l to 15 carbon atons,

preferably f&pn11 to 10

golpeinoin e

HOOC
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carbon atons, and 1 to 4 heteroatons selected fromthe
group consisting of oxygen, nitrogen, and sulfur

. weizbdsionteebe ring. Such heteroaryl groups can hage/us2006/001149

Hsi%@héﬂ*nnqnmeugunuls pyridyl or furyl) or multiple
ndensed ri i ndol i zi nyl or benzothienyl).
T‘ﬂ’& @ (g‘igsékﬁl(f&g StRCRRmAE be %Wriﬁﬂlmubﬂmutnéyt one or more
Béiti smlv be
O R o el O B g PR
Iﬂ‘dtsélﬁmtsydre gddmdpws atchnﬂnbxﬂ[cﬁs@ﬂiﬂfre thehuhedw\antﬁ% cofrr[pbliihd- rdt&ins the
uen ect ed ,Promthe same

BRI GE ATl S0 b TR PUQSF ORI ID atpptbopyhen o

YheoxgliciRaedrt isCoftRhalP albdhituted Wil bMedt A e m01etles selected from
gubstituted’, e.g., substituted qunioli It

Bndh%tl@@ubatmnonsqmotaclmnm Bwroptboxglit adid ssosieac i)rdpertﬁss of the

AR R P T el PR Sonl<ginls aling et o one o

hmr@RmeyhtueﬂS upﬁldtlﬁlbbﬂiobcylhﬁ &sid hesierelRRN ho%éﬁ&b?ﬁlt?eﬁ at one or
defi ne bove. [0104] "Heteroaryl oxg1 refers to th

6106%}01%@3%%1%1} BaIAnGher seristaetaltethe daghoaylbangil moytenc
pRipEfifs Bpthtel?ﬁvéﬂﬁ%‘ orh ldbﬁ’tshéﬂjg‘u%gtlﬁgﬁtféo%@ C(‘i%;irc}l%g

Het er ocycl e rocyclrc”
f:@b@r}élﬂamdasmum‘bpﬂtlmofthmﬁﬁbnﬁ\&tmlﬂ)hﬁdlp having a
single ring or nultiple condensed rings, from1l to 10

Baidpr b@mbaiydmc&hlﬁiofsbﬁeﬂeé’}' 4r@ cémPelts hA beRF 38 i RsteRd of

from rou onsisting of -65 WO 2006/ 076529
%gw @@%‘P%%&)@Owalcmdltmsff , If |1 iPE I

- . "L, u. . ff. -
mlilﬂbg@ﬂwr %nbpwhc&cldaww@ns aptsipbeiticly emen@hﬁhd oh described in

{Eﬁsysg g a?ggg@ﬁ Aré ?%g %gﬁte%ﬁa%e rbzi’ btge p Fe?%gﬁr?{{agggff ocy c lic

pS < d or, unsat urated group having a
gﬁféle ?ﬁﬁﬁ Fﬁﬁ%ﬂgﬁﬁag%éégbrings froml to 10
@igﬁ?n t ons and %{on11 to 4 hetero atons sel ected
a&%‘ifﬁtlﬁ% cgq.gt%e salt" weters tpgamnaceyiiqally acesptable salts

SOy @Rihothd RvRich Bts'drderivEl Gfro?‘rr%lfv&{l) et§hP cﬁ%}‘ C?ﬂfltulibergamc counter

heteroaryl group nay optiona e’ oxl
igns welt kaewn priths aitfand éncledep by emy oﬂ”@z‘tﬂﬁﬂde lonlysddiimg| gotassium,

%ﬁ%\%ﬁ nr%lggrgrsog‘rg @Hng&%érggtego a&fx}?xfnn{;?gfe%{l ' )ﬂlenﬁlge' gl’eld gv gg 'Ehe
myletwla lckr)/chlhs Rbayt Gafttibhaity,lsBRs S0brBhniObr %Y@aﬁm%s sdc‘ﬁ as

tg a ete cI|c r|ng atom | n one enbodi nent

Iydrosh r ohremid &?é@’atﬁdﬁesyiﬁt@@mtesmatﬁateoo&lm rand the like.
car bony| or t hi ocarbonyl groups. In a preferred

Bt di rrEantomerigefentst aitema}@fqrms gf ) upmﬂomﬁi Matrdﬁfe]sm the p@sition

un?é( gﬁ n%/ ﬁmﬁr et?hﬁll i bo r ou erf @rg}’?etautomenc forms of

l&tdrmh]r@ﬁtlpsafonﬁmﬁﬁg B@ﬁh@atdiﬁ aﬁtzmh@& & f%%ﬁ Wlringl RER RAERORd a
atom of the heterocyclic group. 'ﬁ

THSTReEiheTrchas EYl@é%léﬁ’r, iigidageles bgnzlmugwpbs duigzdles, and
tSFPYRs that are substituted

[0119] Unless indicated otherwise, the nomenclature of substituents that are not
explicitly defined herein are arrived at by naming the terminal portion of the
functionality followed by the adjacent functionality toward the point of attachment.
For example, the substituent “arylalkyloxycabonyl” refers to the group (aryl)-(alkyl)-
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15 with from1l to 3 of the sane substituents as

wo 2@ehrased for substituted cycloal kyl. Preferpenus2006/001149

2
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substituents for substituted heterocyclic groups

Jngh p(uheifiggygclc groups having from1l to 5 having

substit'ten h ed from the group consisting of
8-€(QYy; the santps talktylrglbxy? kefory fo ﬁxe@oumailyjdeary]n@- theiehmxy,

Badion et Thoppn a1 AERET HhioaS L teany Sty

hal-Paar; rdits fcpaqk¥1 -8 di€, OVaﬁ&ls%BQﬁﬁéhts £y Qmsmaﬁé&ﬁélﬁate but
cycl oal kyl, substituted cycloal kyl, heteroaryl,

suisalentwengs. Ret @raonvﬂq; the e razoyathyl @nd dretesn babpuylmethyl
er iC en a specific heterocyclic is
ggt{h R % atll c&%&lﬁ - P . y
|

ned e. g , substltuted
i.n0 der at such oc cle
c ﬂ T S AL I T ¥meis grrived
E@%ﬂﬁﬁh’@tﬁe&ﬁ whmtfaft@@rxsab@ﬁu@lﬁlssitohﬁéxﬁm@ésxé §., substituted aryl
|nclude t are not limted to, azetidine, pyrrole,

heviage @vl@tmmﬂf arybgevp py & Fehshislenbyhighiinissel fxpbstinigr with a
%gg% aﬁ’gl 210 ﬂ%&ﬁ 1srfﬁrthérsé%§ﬂ|9.]e(g by ﬁ%ﬁ@étﬁﬂted aryl group etc.) are

N

azole rrne
hsmﬁtdrr]lﬂ]éd fon ﬁlchq;ldrﬂtdralﬂe In fﬂmmaé@,zuhe maxllmum number olf such
napht hyl pyrj di ne, qui noxal i ne,. qui nazoli ci nnol i ne,
e‘ﬁ%saﬁﬁla%ls d&rﬁf‘bgﬂ Pg?:é%tsﬂli’%“&#‘%ﬁ)é‘s by sér%l aryl groups with
| 48e1)-
B SRR a1y hilkaEl oD IERGRAAed a3 BRHERAI )
puhistittesl arple, pi peri di ne, pi perazine, indoline,
pht hal i m de, 1,2, 3, 4-tetrahydro-isoquinoline, 4,5,6,7-"
f{0a2d hhginidrn tdf bhddistophthatthe aboazdefmitidob iabzmitiintendsd to
LRk gl%g%@p%gqég > 1tpp {o%%%ag%s(e g6r?1|e¥l\i?1 gl;%fgétgégvglﬁ?s fluoro
Efgubs dda }?droxf@roﬁbg phaYb eth%ﬁ‘}blfb'mrag&g ehfwnsét%a‘ﬁ%n) Such

referred to as thianorpholinyl), erid
pypqrmlssmlmmbsmettma hyitaros are ave)ll knommdo ttltaesldﬂiletdeamﬁam 10]
"Het erocycl yl oxy" refers to the group -0-heterocyclic

geragg?ﬁiﬂeﬁlgéi%hf)ggter ocycl yl oxy" refers to the group

focyclic. 5 [0111] The term "thiol"’

[aafze] S The cohpoide o thiShivedtibilcdh beecpaeddnfrord reatilyadhithble
refers to #-aning acjds or to a -am. no acids of the

StaRRgI At e bpeng Tas) P lewion sspeAbmphors andpraesduprsq 1 will be
%f‘&ategﬁlak §vh@x¥:q gﬁrbr \Rgéfg% ro%%%%%&h&lﬁbﬁsdﬁgl %ctlﬁﬂ

cis on Iy, ¢ ‘onfe
teamperapuras; itupesamdle nahes ef reautants) selvients) presm&:spétct) hee given, other

oG eap oS i eaiee Blegh ABtas WHAL QEmtm reaction
EordhiedR MayRI-E Githahe pREMARRactRME oLYIN I "usécf‘ BuSRLR cOMditions

simlar properties. For exanple, tetrazole s an

papdag datesmimed yzamsckilleddn she ait bieroatise optimirativr grogpdures.
properties of carboxylic acid even though they both
HH238] véudgliti@halhe rag sitill tre lapoanérerto floserskilled inftbe adzaingesitional

b| t f
BB B B bedefespary 5 biaybrt e Bp G ion e, mpiis from

undergoing undesired reactions. Suitable protecting groups for various functional

groups as well as suitable conditions for protecting and deprotecting particular

functional groups are well known in the art. For example, numerous protecting groups
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15 contenpl ated by the present invention include
-COOH, -SMH, -SMHNRK, -P2(RK)2, -CN, -PO3(RK)2,

WOoRl6/0763RKk, - NHCORK, -N(Rk)2, -CON(R 2, - CONPKCOURRKI06/401149
TCONHSHBER R o $RNPO2RK, and - CONRKCN, where RK is

sel ected from 'hydrogen, hydroxy, halo, hal oalkyl,
tard drsaribrsinl T. V8] Gierye arad Ramdy W, Wybiachngonoups in Organic

SR B Al NrRP G Phad G yferSiss siteq thersin,
nyl.,. al kyl, al kenyl. or al kynyl, aryl, aral kyl,
iw“i aﬁme,wﬁéf’@%&%ﬁ% inveatien &'\ép irkonc.gh s LRRIcEs, such
i | itd 00, 1
OBt pbu e O Prefellor Mol @i sibflofidfichs, PB sy indivigual
eanpeyes exdiatterhemensoenas|stegseaismmoer anrinedamixtures. All such

N R S I —

silleds othegyiss indichied © Parestapbisenak (or diioBdd histeds) fapPbEprepared
or, nofe positions. The 25 follow ng structures ‘are
NSRS foReXamp]c.ophigpleactive S'f?f'fé‘fgemﬁféﬂglﬁ obsierepesective reagents well-

g t L& | Lan: N- N
SEPRRTPUREY A , LOUGI et VoDl Qo bt
RenEUBR 606116 kb8l cohtran ehtohertagraphey, ciiira adsdlvinggeents and the like.
structure nmay be optionally substituted at one or nore
DEERASY | G Snspitckerfdd. embodinpéR S8 tomnPy@ids 0@ thi€ RRERTI &6 Bfepared
%hat when chemi cal substituents are added to a

¥ CoR%EyEse sydhgticamrecedriss cppdosing, @ aerevrdolygsetimand a core HET-Y
[ - ' - L1 . The
e HARBS By brcpd AR R o) R
carboxylic isostere is optionalgy substituted with one

or nore noieties selected fxom) Rk, then the
substitution cannot elim @ )- xcar boxylic acid
i sosteric properties of theg dventi ve conpound. The

present invention contenpbates that the placenment of
one or nore Rk substituents ugon t he carboxylic acid

WoE%tore Zsti 1 arq@s dplngdeiencin pediXas -BefdHor Thewbeve compounds
SO ML AL Sk SHROP LRS8O
artwed tisvlesalh fipeuadple, in BtethationblisRatény ApplisgtionRiblication No. WO

the .carboxylic acid isosterjc praoperties of
BRRLO Y et is Renpoisd hef i By Tororen s bl P AIRAE
ﬁhgisosteres" are conpounds that behave as isosteres

Ok aPelseyssi leandel iysitate e aonyersign ok R-beemeindplsiisrivatives to the
' id isosteres not
é‘%é%?%?@?ﬁ‘@g%’ggﬁﬂcga&ﬂ%r described in 15 this
specification are al so cong&ranlleaied by the present
i nvention [0116] "TThi ocar bony efers to.the group
C(=S). [0117] "Phapmaceutically accepfable salt"
refers to pha igally_a.ccaptabl St st%H' a
conmpound, whi |/fs are derived frgplawartgty of
or gami ¢ counter &, H
13

organic and i
@ 12

[0127] Scheme 1 illustrates the conversion of optionally further substituted [with
(Z)n and T] 2-bromo-1H indole, compound 12, to the corresponding indol-2-yl boronic

acid, compound 13.
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10

15

20

ions well known in the art and include, by way of
exanpl e only, sodium potassium 20 calcium

thgniﬂ]séﬂzm ammoni um tetraal kyl ammoni um and POg/US2de/001149

"Il WMrer, g qoj.egul e contains a basic functionality,
salts of organic or inorganic acids, such as
HY138 c Hinseificelly, pawobnch 13 Seonvetedria the, 2-hemyicatcis derivative,

AP Ry Bhiher SR nf bfeeil i Rrapesiaveadpbivnor inhe
QiréskRte dfth dabitytROshéin®Of triphedylplicipRine paldiuBa)aighlok&s. OThe

and i m ne-enam ne tautoners, or the tautoneric forns

BPachign fretoarBeted in yywiaple sebishta F‘Fﬂhr?@ RMBOxin @p@msence of a suitable
%%&@&feﬁ Q.S @ﬁta?s%rﬂ a@etﬁt!e ngderu.lﬁ"m l?éil% ?referralgg react1on is
noel t as pyrazol es, |n1 E enzim F
tcondumﬂd&ﬂ a temﬂeralu&t (Dm(ﬂh about[ﬁ@l’ﬂl&]) ablut€ 26 °Cn’<ﬂh@ﬁtaet¢bn is

ot her wi se onmen u suybst t ents that are
ORI o iLit e oftefef phihdvmier! /@B wiilin about 0.5 to

N3Hotss. tAYRer r&IcibA RbmpIRTibh,Q Uisdoong! G aci
fol | owed ; th Ce adjrgg%r%t fﬂ%%%?lgﬂgpﬁgygt owar gnﬁblowﬁlc acid,
g@mnpumi 13tcenbh iwwiated byFamventiona] echiitpecssutds as ¢vaportation,

cabo refers tot
e RS Bt B sl s g ot vy, used
fth ériext step withowt puiification! andior fisolation~ O C(O) - t he term
alkylaryloxy refers to the group al kyl - aryI O; the
term "aryl al kyl oxy" refergcﬁgngﬁe group
aryl -al kyl-O, "thioalkyl" refers to SH al kyl -
"al kyl t hi 0" ref erB, fooexdnkplé,-iS-CHLC(Q)Ovbutylis
substituents may also have alternate but equiyal ent
nanes. For exanple, the term 2-oxo-ethyl and e term

car bonyl net hyl both refer tofthe -CXC» roup.
[0120] It i r st mcd; t ha aI | substi gr oups
defi ned abo Imers arr /at by def

substituentg w th further g bsthtuents toJ el ves

(e.g., substit®ted aryl haV|ng a substltufe% aryl
group as a substit t which is itself substltuted
with a substituted(aryl group, which is Wrt her
substituted by a supstituted aryl group c.) are 10
not intended for ofgl usion herein. In ch cases, the
maxi mum nunber of_sych substitutions 1s)three. For
exanpl e, serial pstigt ut i ers—eH su Nt edd ar yl
groups with two“dtfer substituted rOups are
limted to -substituted aryl-(substifuted aryl)-
substituted aryl.*[01211 Sinilarly, Tt,js understood
that the above definitions are not intended to 15
[(H2PLid Scheme? pirslels that ofiBeltenteut with tl;rraﬁ:xtceptiml thet Ry at the indolyl

hyl bst't d th | uoro s or, a hydr
sl o mEPar g fe ety horrdsdadpd B Ra Vel Grmahriiydeen
%wf’ Sheafédlys %Iﬁ#(ﬁlﬂﬁ%ﬁ& kdabell %ﬁd@%h%rﬁ‘ﬁmﬁrc%n&ﬁﬂohs with a
nown to the skilled artisan. General Synthetic

sEnpwe speh ooR-IG whetsido imaispitebletlpaving group sudhrasdaly, basyl,
?ﬁaz{n%qhé fiREN ’fﬁ@géacﬁor?ﬁl%%(%s fot suitable R substitution at the indolyl

nitrogen atom. In those embodiments where R contains or can be modified to contain

derivatizable functionality, the R group can be modified to provide further compounds

of this invention.
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20 starting materials using the foll owm ng genera
nmet hods and procedures. It will be appreciated that

W(M,!Gl%ﬂﬂ&fypl cal or preferred process conditi onsPCT/U82006/001149

.repstingn. temperayures, tinmes, nole ratios of
reactants, solvents ressures, etc.) are given, other
;B%wésioe dreciurpases of 4 staatm omb' Rsig $cherhed és dnplrrécd/\msae
m r eact ndidions
LI LR IR, B b aP Gl b b B8E Ble HE Bhact WilE o
eomlﬂé feagént 2bcicaroiendeiapy avaﬂealetzyowmr&hbédee@e torprbﬁﬂe for (1-
art by routine optrnrzatron procedures. [012

A&arorivzﬁaﬁqomylmeégywrhrom- 1hisdelen t:orfleoqmdd&ewbmer 1y ép hramo. The
tr@a%tl@ﬁ rocEQI3Y ont nt % g%g&ﬁﬁtnwnﬂ E‘HH& 2 TR etenc amount

necess ry to in function roups
andl pregerably awhghsexrcesrk afedatyl brosnoaSetiatedh Iasuinalﬂé aett sbl;/ent in the

roups f.or, varia ctian I oups
BERP RS of S SR lienis et K amate D BIF PysO, and
Y TileC wlh@run%ﬂlefua@sstlhaaaé scli H?dﬁdee 1inBhh d%@@prfepﬂanrdeeand the
art. f:or exarrp , huner ous ect | ng groups

fibecPrfesbly, theTgacson @avoodqcierbat awcmparaelrcr eﬁ&ombaéduu -ﬁorc to

ou
EhoiaBEC uf ationds ol B ey Rt P picany
b@&ﬂs withth arbeﬁem ¢Nn6 ¢hotist Adier hectom compled@d lihd festilifg product 1-
tl‘:g]r‘}r%r())ounds of this invention contain one or nore chiral

gyearbanydmethybbsemerd Hoiadolsdeqmramnd d8) esn besisplated by
&SnRHfibnat E&Bﬁﬁhg@ﬁﬁﬁ%s ebar]?gratloﬂseﬂtﬁgﬁ(\’d il pithtion, filtration,

enanti omers or- di astereo
shemeat gapingy arehthe divegormalicrnatively, Addd ia tiddnext step without

st ereoi nd enriched m xtures) are included
ﬁ?ﬁoPﬁgEéEB%E”SF this |nvent|on unl ess ot herw se

i ndi cat ed. Pure stereoi soners (or enriched m xtures)

Hg\? Cﬁfl@ﬁ&roea remev At thei-butylgrapr by Bifluoseacetjc agid ptevides for

Il -
knom éfﬁ%%r%\r’ﬁ;?%% oS e C Pt ur e of
e RN M (-
amlgr debetddr dse mm{pﬁdlirfd grotp onschiefnef2) Hidddebocinifitind 24 hehis

n@@gnds of this inyvention are prepared by
FEareedyyir Reveationa cerdifiens uskms well h@ow E@pling reagents

bﬁ%@s%brb%ﬁﬁ%‘rﬁqe@ngO? rE¥efit (BEzotia Q- ?glgo;aﬁpec' fically,

core | roupg 1s represent the formul a:
Rls(dlmet‘h}dammz)phoﬂplmﬁumh@mﬂﬁoroﬁhos@hamu:le)randrtbe Hlse. Suitable

defi ned. .h 2. T b
G b el e oy v Eerrbls Bk Sa TR AR (aCC. 1
%ﬁﬁm&ﬁ&]aﬁﬁﬁo Pip§t)-Re@y POl EHC)ANRE 16k 18838 holymer
or exa in I'nternational Patent Application

pmpprtg(bfqrmq oﬂgarbv@)lmlde coupling reagents may also be used including, for
example, those described in Tetrahedron Letters, 34(48), 7685 (1993). Additionally,

well-known coupling promoters, such as N-hydroxysuccinimide, 1-

hydroxybenzotriazole and the like, may be used to facilitate the coupling reaction.

[0133] This coupling reaction is typically conducted by contacting compound 20
with about 1 to about 2 equivalents of the coupling reagent and at least one equivalent,
preferably about 1 to about 1.2 equivalents, of the amino compound to be coupled to

the carboxyl group (e.g., morpholine) in an inert diluent, such as dichloromethane,
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03/ 010141 which is incorporated herein by reference in
its entirety. [0126] Schenes 1 and 2 illustrate the
amwsareizen of 2- bronoi ndol e derivatives to theCcT282006/001149

o Y © GOOOENTES : i
FLT ¢ bHEidd Boridil ig.li Wil - 2-yl boronic acid. Scheme 1 T T

10

15

20

25

30

. AN H/ HOH (Z)n 12 (Z)n 13
Besoiin sralpartils by iatieen. ohS-dedb Groan o e .
: . . (A A )
! s oHARS cONMSI b el b EH R to sbout
i3 6l fopaqut B3 te At 24 dous. Cporpeumygletiéh of thOrddion, compound 21

itically
R Ry RGE S a6 E b e et conventiona
ahesthodtiholeding GewRRizBGon] 3xtritYiof QRb@piati¥nt btn%ﬂlaﬁ?g?éj)?& Ritration,
bi s(neapentyl gl ycol ato)di boronin the presenc a
@ﬁég}leyltkiec amount of triphenyl phosphine pal | adi un(l1)
dichloride. The reaction is conducted in a suitable
134 ntAltesnptiyelys thovBhoxyheroie opeamsmrund 20fcan bs dohvabikee ifio an
3 t ' acet at.e under an inert
APDBNE e BON BRI P AR eniio PanpBBidda be cavated t
ardvidqier adripeurd2 1, TREWER AW SN GelpRepQLy étﬁ@?cgng EBfpound 20
reaction is continued until it is substantially _
e AR sapir eridthaliie spelyasabionykchignids, plrl]@ﬂ@bmtouls) ttr_&'nhllcmde,
' et..on, the re I N
phRosiooRy e RO BRGOe, o Bty Wil el
cllotide watleb pomentiemd] iconditionise Genéralig $his Wedetias is conducted using

i 10.extractjon, precipitation, filtration,
Bl b Moo s kb el ot
héut bhR BEMbrt SHI0BNEIARY HioﬁWrbﬁmétﬁ?ﬁé KoY 1achloride, at
isolation. Scheme'2 R, for exanple, is
teapretap d therangd of RBbRu®°Cl to\abbutSOBE forBbort 16 Mout 44 holrs, A

éatal%t!-gucﬁ'as i‘)%/lﬁ mélry also be used in this reaction.

[0135] The acid halide of compound 20 is then contacted with at least one equivalent,
preferably about 1.1 to about 1.5 equivalents, of the amino compound in an inert
diluent, such as dichloromethane, at a temperature ranging from about -70°C to about
40°C for about 1 to about 24 hours. Preferably, this reaction is conducted in the
presence of a suitable base to scavenge the acid generated during the reaction. Suitable
bases include, by way of example, tertiary amines, such as triethylamine,
diisopropylethylamine, N-methylmorpholine and the like. Alternatively, the reaction
can be conducted under Schotten-Baumann-type conditions using aqueous alkali, such
as sodium hydroxide and the like. Upon completion of the reaction, compound 21 is
recovered by conventional methods including neutralization, extraction, precipitation,

chromatography, filtration, and the like.

[0136] The bromo group of compound 21 can be converted to the corresponding

boronic acid derivative as per above to provide for compound 21a.

[0137] It is understood that other reagents defined by R-LG can be employed in
Scheme 2 above to affect alkylation, cycloalkylation, arylation, heteroarylation, and

heterocyclization of the indole nitrogen atom of compound 12 using conditions
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19 (ZT 20 000 OO \ NT Br BdOH SOH Z)n 21 ~2)o

W021)06/fﬁ7%§2}215 [0129] Schenme 2 parallels that of pegh@3Bicho1149
wth the exception that R at the indolyl nitrogen o

By <g@ppeynd. L2, iysydi tially hydrogen and is converted to
ggggﬁ%ﬁydﬁ%ﬁéiﬁ]group. Specifically, conmpound 12 is
desaibted dboveand roadified 8 mavassagyomiich nmdsficativhs are veablmpithindhe
h.as R-LG where LG is a suitable |eaving group such
fgﬂf%gﬁgﬁntosyl, mesyl, and the like. This reaction

(1880 oleFs b brristond SR IR SehoTRe et e
PHinifi A ch,fqnﬂ%i Jriretbriite &Y RS ofBhhyatll zabl e

unctionality, the R group can be nodified to provide

S TS A5 MR BBy i

ik preferblfly prefiardd Hyl canvédtionht pratedures welt kriown in;thé art.: Tt fhe.

t cbhy?gerﬁ s@&%&%&%@%éé iﬂt%ehﬁgg% Egcgl%}g%%iﬂsl a.I rlégct:tlrv%t Ocl%ionality on
thEHEG(Eh ey to Rt co&bﬁhl%to th8 idddleSmEamB! 8ch& R PBLIOG, illdstrates
is first alkylated with a suitable reagent such as
wepenertd aldthoddonpieptring svitebleHE Briogro avee inpuph evrvgegent
fo %1- t - but oxy- car bonyl net hyl ] - 2- br ono- 1H-i ndol e,
SGYB% tind 19, where LG is bronp. The 5 reaction
proceeds by conbi ni ng con%clﬂnd with at |east a
stoi chioneteric amount amfHMEFerably a slight excess
of t-butyl Dronvacetate in a suitable inert s0lve in

10

t he a base._ S ¢Tabl e_sol vents /i nclyde
for > THF, DVB ho@Nd  the Tike, anc Y

és i nclude sodi um hydride, |ithlx
di f€opropyl am de, and the ,like. Preferabty, thg
reaction 1s conducted at a tenperature of from about
-60 Cto 10 about 10C. The reaction is continued until
it is substantially conplete which typically oc¢curs
within about 0.1 to 1 hours. After reaction
conpletion, the resulting product 1-

t - but oxycar bonylLmet+hyl - 2- br ono- 1H i ndol e (conpeund
can be isolated by coygventional techniques/such as
evapor ati on, i-ef,—pr eci pidation_ filfrat¥bn,
chr omat ogr aph ¢ like; or, alternatiwg
in the next,sfep—w-ttiout 15 purification agd/ 0
i solation. a4

[0140] Scheme 3 employs a bromo and hydroxyl substituted aryl or heteroaryl
compound, compound 40, which is optionally further substituted with one or more X

15 groups (not shown). If necessary, the hydroxyl group can be protected by conventional
protecting groups, Pg, which are well known in the art. Compound 40 is reacted under
conventional Suzuki éonditions with the boronic acid derivative of Y, compound 41,
which can be prepared in the manner described in Scheme 1 above from the
corresponding Y-Br compound, to provide for compound 42. When Pg is not

20  hydrogen, the protecting group is removed by conventional procedures to provide for
hydroxyl substituted compound 43. The hydroxyl group of compound 43 is converted

under conventional conditions to the triflate of compound 44 which can be used in a
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[0131] Conventional renoval of the t-butyl group by
trifluoroacetic acid provides for

w(hzcm;mbcmyl met hyl - 2-brono-1 H-indol e (conmpoundPlO)US2006/001149

STOEB2NE AN daty opgof the carboxyl group by a suitable
am ne (for i [Tustrative purposes only depicted as a

REEHH sFaction gitbuler exansplbetommeyng 13 vi Ak tof mrovide fipathe dompounds
Stfo la 20 reaction proceeds via conventional
con tlons usi ng wel | -known coupling reagents such as

?f ATl oo et B Bt oMl o Gede H Gbmang 44 with,

aorbxhinplel tdipoundi 132431v8a a 6@VRAGGAAIE BRI '.réb%{lb&g eSmQé’ the&Y group
of exanpf di cycl ohexyl car bodi i m de (DCC

eé%nmmlww‘%rw pitachedipyiommuad HQ Viser wﬂmtmnaleslmmeaam
25
c ar?é)ol(rillgllesr%b emglgtg ng r eé on COH? Ogllgg c‘)‘b E% e{fgcé gl!fe o separate

Bkl doulgmgfchEmlsﬁi@a mniptboyeﬂ hl@ Sﬁecd @S@p’liﬂgﬁtﬁf Y t Het and then to effect

Tet ahedron 4(48 7685 (1993)
R D2 G IOy L Bp il it OB i escpmaliicd i Schiswons b use of a
hbchﬁféﬁ%wﬁfﬂ&&it LB incl to MR RIYRRRE Rhbh AR odlihg of v
e,  may be usedto acllitate the coup ng re ¢ty
EOCIhS et moiaty.c Sulpequently ghe hydnoxylsubstitied Ilé. gomie]meﬂm)tceﬁle triflate

tactin co oun 20 3 vvlth about 1t
Boup it Hlip Fronge SEaga Ao e fpnis pgid moiety
efonyuaat 3. I@ﬂﬂsf @ﬁl?dﬂlﬁ‘leﬂbﬂiéthy&dxﬂ Anetuedt a%ts as a precursor

equi val ents, of the am no conmpound to be coupled'to

%‘}J?étl‘élﬁmbfékwe igtlesppzulsi weactiampr phol i ne) in an inert
di l uent, such as dichl oronet hane, -72 WD 2006/ 076529

Bd#2)UsSuitdiobydragyl and brquq substituted, gryll dnd Heteroakyl eompomnds are

N
Gbich e et b sShes pbi grh Know i i e
Ekamlaem duvh tompautide enchitié, bivgndphkol, 2-GRIMES- Qlﬂylh’oxtyhb%dme 5-

reaction is conducted at a tenperature ranging from

- byserey-8-bromeindplsiand theliksf or about 12 to about 24
~hours. Upon conpl etion of the reaction, conpound 21

W@iﬂmL{kﬁMSeﬂb@mObmbyﬂltn@dhwl ardreteroary HY aodlosfids, sptionally
conv nt i onal i nc

neu?ly sgll%?tgtgf e eé T 088‘{11?66818.11% P%adfgfeto&cp%ﬁe pre%ared by art

rebognizsidqgocgdises. filtration, and the like. [0134]

Al ternatively, the car boxyl group of compound 20 can

[pe4410 n)&ﬁéﬁlﬁﬁvélﬂ UPERY caeprBfrt Ao d ;@c%‘tﬁg 'nﬁjatéh'ﬂlé Brovide

coupled with the am no conpound to be coupl
f|9f evnpeuIds suitabig oy n@ln@ngenTBBelﬂmdeﬂﬂathedebrommbles described

abo§e. aﬁ@&ulgé/ st?c %&ﬁédg%&pﬁw@e ecge%[rﬁgc&ﬁ% V\h aﬁ)&élse of orthogonal

I norgani ¢ aci

slrmkmubemusmt chrchd Sioidid, therﬁﬁbﬂﬁrﬂbﬁlﬁﬁgl@nﬂ[dtlb FRAIbAEYOThe
glﬂ%gphor ous pent achl ori de, preferably, w th oxalyl
thepis gEoptrustly sehsliiied %Iﬁﬁlatlé emrhhqtpr@ﬁ@m@wempmds suitable for

&Bée'iw&?cent Ll Fé&]}?gpﬁ%f B e al"E‘bSéﬁ(fe 4 Qelgwqﬁ‘:ls@rates such

I'norgani ¢ acid h or ~0x
a:dylnﬂrehd schemict foethe pnqmtatmxn afiqumolihyleET-S0 lgmepthavmg @lbrésso

Pl arplirby SR eoig s B Sl voroeswd: bk idersieod gat his
cﬁ*ﬁﬂﬂinyllgﬂbﬁp AR ctétBrob ﬁﬁfsﬁahﬁ purpose only.
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catal yst, such as DV, may also be used in this
reaction. [0135] The acid halide of conmpound 20 is
wohews/cempacted with at | east one equival ent, PCT/US2006/001149

mmHTW}Dmﬁﬂ@MﬁPFqubgqhm%.1 to about 1.5 equivalents, of the

am no conpolhd rn"an inert diluent, such as

di chl oronet hane, at a tenp&ekemed rangi ng from about

-70C to about 20 40C for about 1t bout 24 hours.

Preferably, this reaction is conduct in the o

presence of ttabl e base "Ceavenge the ﬁ;acyz

gener ated d g the reacti Sui table basgs N

i ncl ude, yay of exanpleg/tertiary am ness such as

triethylam ne, diisopropylethylam ne,

N- et hyl nor phol i ne and the |ike. Alternatively, the

reaction can be conducted Ynder Schotte aumarin-type

condi tj onsQusi ng agueows al i, such 25 odi

hydr oxi d the IN&eX Upo onpletio

NO,
reacti conpoutrd is regoveredo vent i
met hodsYi ncl udi ng ndtral i #2ti%n, extractipn, 5 9
preci piPat on, chrandt ography—&i | tration, and % he
i ke. [0136] The brono group of conpound |21 can je

converted to the corresponding boronic acid

prQvi de for cagnpound Fla.
30 [0137] It is understood ot her redgents defined
by R-LG can be enpldyed in @ 2 abowe to aO
al kyl ation, cycloal kyl at | S y on, o 7
heteroaryl ation, and he ocyclization of the indole
nitrogen atom of conpourd 12 usi ng conditions -73 WO

derivative as per above t®

2006/076529_PCT/USZOO6/001149_ !Imi" lt::: "I r IpK
[0145] teSeHendeer] cap@etci@Ntavillahlt affin AS-nteRR SEAbA AL
nodi fications are well within the skill ‘of the art.

somapoynd 1 is conyertadie the ermesranding hramo-2-methyl-nitrobenzene,

i f14e [ .2 ] uded .within the .
S bRl 20 der o GHR Bl MG EE U bfobEof sodium
1i€it8%n §Fdamst}dEHBf @ﬂwtwﬁ&ﬁhmb d. dhunt becipoi \&dﬁﬁiﬂf&t Thglreaction is
sypthesis strategy described herein is preferably
lb‘fye-fﬁ %aolﬁﬁlc 3?9}'%{1}%@?% coPRREd U wish g excermpl#iUiepTs rogen
Broinidd (@ 4.y £00Y BT 98 Hert S NVhELGoBLARAS of £08 HilEY0 10
roup contains a reactive functionafity on e
?ﬁﬁ’petz“)n eqimblas emovniyflsodignt mitrith dissolded m watteis wlosvly added to the
enme 3. hel illLustrates onpe generic t hod for
10 SIS RE wtllemait Bt AR st RBbeintgei A GHIKS Amount of
lid \cap@an brondide fyRENEdded to BReP84BE0R mildire sdlthBreattidn Bdxture is

HET Y OH Pg0 PgO
allowed to warm to shgmtly less than room temperature. The reaction is monitored

until nitrogen evolution ceases indicating reaction completion. Afterwards, the

resulting product, bromo-2-methyl-nitrobenzene, compound 2, can be isolated by
15 conventional techniques such as evaporation, extraction, precipitation, filtration,

chromatography, and the like; or, alternatively, used in the next step without

purification and/or isolation.

[0146] Suitable examples of compound 1 include commercially available variants

such as 2-nitro-3-methylaniline, 4-methyl-3-nitroaniline (both commercially available
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40 49 42 HET Y HET Y CF, O S HO 43 44 [0140] Schene 3
enpl oys a bromp and hydroxyl substituted aryl or

Wbeomﬂoeﬂzyl compound, conpound 40, which is opCrmsalobypo1149

fhi%ﬂ%ﬁ%sﬂhggww%m@d with one or nmore X 15 groups (not
L#@ f nec ry, t he_hydroxyl group can be
3‘]‘) 2 F&Haﬁ}’ré\t’h yrgtesc Wisrgnginops) anyell\athhﬁthyl-

arfﬁtr&ﬁﬁl"nek@%ewalwg’ atl le &éﬁ&e A%ﬂ???lsteﬁ(és ‘bor oni ¢

under conventional” Suzuki condi tions

i which car .
gflé' g!ar ed h?b%h{lig lér)r%er%( }1{8? gfgc(ﬁ:’ #JOI @% i brorgg]%ewg Oli yimyl
ﬂmﬁlylhmmepcnmmmdrldbyl geatti® withaRexeds of N NVaaKéH eI Aamide

2. \Wen Pg_is not 20 hydrogen, the
ém%ﬂme Grngynd 3. lbgEcAsHoBis twaﬁ%lbh@qndnqnd bt vswtsbleswlvent
§1¢hiRk DNIH@nf Q" b d 43. Th
hydr oxy/ g?gﬁpméﬁagg%pi%hhﬁg 251G PHRANIE kot an
elsviiechtempersture of ot ahmslt 1@0°Chie abouit i@ The pacthaul dodtihued

sed | 74 WD 2006/ 076529
B eSS b il ey GReth Rt hovt o .
AGepeuctibnldndletDhatHe@edil 6d B
fornul a In ng:llal] As ?I I%Isr}atljecga%degﬁ{fﬁ%e pre %r?froélal
EUpLYes Such sce@peration rexamtw@upmcmtamm tﬁltratfomr clfmmrafmgmphy,
en ctio
GRREHRG sk BVeE, B I UR G b8 R aion o
igolapaund 40 via a conventi onal Suzuk| reactlon
ort hogonal substituents nmust be enpl oyed on conpound
048]0 ©kidation 6N EEY-IPbBRIDU-ARD héHiWﬁiyl Qﬁﬂﬁhxﬁﬂune compound 4,
chem stries enployed to effect coupli'ng of Het
RIAcFedn ¥i3 coBtagk with o large, @messr@f seflivnhperiaddtsi ty |pmmdeefoy btamo-2-
el I 1 Sche
bl Ol e TR Rl BB 47 i e Shch as an

Queelsimixgae bf tetrah!fdreﬁuram dlo&@mtp hd thedfkeY Aifdrably,! rlﬁe Fattion is
Subs ntI t he hydroxyl substituent
QBG4 o e renditon el Cosviobps whilahissubstantially complete

wWigEh typi R Schilts Rhtﬁnﬁeﬁ)%ﬁf]@ 5948 Ll%gr %ﬁfeﬁ 'r&{&ﬁx\fl E&nﬁf&e ion, the

boronic acid noiety compoun
resibiang preduct, hrhmolﬁ;mﬁohgﬂzaklab}aieg tarepdundcs, sar@be Bolated by
ent use in the Suzuki reaction.

bsti t
PTG ou BERES Mt ymoumiipty Pt Caseaipiation. Biaprion
Chftﬂndﬁ@grﬁpm bid tHeQlkROOH) dlfﬁeriilﬁtﬁ/ely1 R 151"{}?5 n&Q E‘}EB kRt Y

gl | abl e or the synt hesis of which are well Known in
affon andfog isplaties. of such conpounds i ncl ude,

bronnphenol 2- bronn 3- hydroxyl - pyri di ne, 5-
[$1A% ox5enzensiamabiedueion, ofamnhpbtmi $ prowides @drdBE chrirdéspvhdifig bromo

b%{“?i% t ed and heteroaryl Y conpounds,
opt1l on&#@agh uf%cf%?ou ﬁl}gt ituted, are either
rci al vai |l abl e, or can be prepared by art
[(ﬁgﬁm Separaée}ly, %romo %—methoxybenzoysJ <:h1gr1d<§J compour)lld 9 (available from

Maybridge), is converted to the corresponding bromo-3-acetyl-methoxybenzene,

compound 8, by reaction with dimethyl zinc. The reaction is typically conducted in a
suitable inert diluent such as benzene, toluene, xylene and the like. Preferably, the
dimethyl zinc is present in the solvent prior to addition of compound 9 as dimethyl zinc
is pyroforic. Preferably, the reaction is initially conducted at a temperature of from
about -10 to about 10°C and then allowed to slowly proceed to room temperature. The

reaction is continued until it is substantially complete which typically occurs within
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20 recogni zed procedures. [0144] Alternatively, HET-Y
can be prepared fromcore starting materials to

Wplztmﬁimdesmfor conmpounds suitable for conver genPCT/US2006/001149
0

I"SYIIER @B .y by ﬁ;ppj 2- bronoi ndol es descri bed above.
Because sun dds enpl oy sel ected reaction schenes,
heut s tog} hQﬂf@ hé@%@?c'ﬂwumlet@ubﬂﬁlr@&!ﬂétm@roéwptﬁgomo 3-acetyl-

| e C fI e
RSB RS 00 MERE b Wl g Scn o
leedperaimg Bxl‘tacuom,@implmﬂﬁ)nsﬁllltmﬁ&h ehfdato SUPIHE @HE fHe like; or,
Suzuki. react is well known in the art. Scheme 4

B Praafyalys e %&t g nxiSep veithaphpwligation snd/peisplgtion.ne
aration of quinolinyl HET-Y group having a brono
lc{.l s"dtqr%l‘fé ¥ bronwy sugthaxybenzosbchlerides gompeierided, can be

epl o~ eg{efdg?rew Cg?fq%éggl%ﬂ pgéslgable l’%'o%%'—%g%bﬁglgeu oic

2@6611617 ﬁdSZ-EroEiﬁFﬁ WRRNOGbObickEid (availdtle frbfn Aldﬁéh @H@nﬁcal

4 W\ |
@rzr}papy, \ gﬁgﬁqnwni gﬁAéby ?or}ver%orgingo an g,‘(ld h@lpdq The acid
e S s e

é‘@ﬂhﬁﬁljh@niﬂ Ohlkmdeoplmph@dua mCh]wde,QJhoels’rpmmmh tngromlde or
b
BB ERS Rl tide, PERer et g i ST e Wik opyengional

SmﬂlhldSns Glehdrhll ; thi ReaCH61€ s Tofdudrild usiiatdut 2ERb Yﬁdl@r equivalents
agount of cupric brom de. The reaction is preferably

ebihg aléftréweymé datideernxabb shlotide eithes neat erinawdeert salvent, such as
e Pﬁ?bﬁeéﬂm Q%G honkkt J@hﬂ)%d% %t?%nﬁ?égt@{l rtﬁe)%atrﬁgzea 0e Lk boc to

vent at a tenp era ure o abou
about 80°C for about 1 to about 48 hours. A catalyst, such as DMF, may also be used

in this reaction.

[0152] Conversion of the aryl moiety of compound 8 to a biaryl or heteroaryl-aryl
moiety, e.g., compound 6, proceeds via conventional Suzuki reaction conditions which
are illustrated in Scheme 4. The to-be-coupled aryl or heteroaryl moiety employed
may optionally be substituted and, in Scheme 4, optional substitution is depicted by W
which is hydrogen, chloro, or other suitable substituent which is compatible with the
reaction conditions employed. Post-reaction modification of W (other than hydrogen)

is possible and is contemplated in the compounds of this invention.

[0153] In Scheme 4, commercially available chlorophenyl boronic acid, compound 7,
is coupled with compound 8 via conventional Suzuki conditions to provide for
chlorophenyl substituted 3-acetyl methoxybenzene, compound 6. 2-, 3- And 4-
chlorophenyl boronic acids are commercially available from Aldrich Chemical

Company, supra.

[0154] Compound 6 is then coupled with compound 10, described above, under
condensation conditions to provide for 2-biaryl-6-bromoquinoline, compound 11. This
reaction is preferably conducted by combining approximately stoichiometric amounts

of' both compounds 6 and 10 in a suitable inert diluent such as ethanol, isopropanol and
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10C. An equi nol ar anount of sodiumnitrite dissolved
in water is slowy added to the 10 reaction m xture

wohded 76/ nt ai ning the reaction tenperature. APCT/US2006/001149

T 1€awahmﬁmg n@ﬂﬁf solid cuprous bromide is then

10

15

20

added t f'on mi xture and the reaction mxture
the hkalln dmueswcmaf myutiteble Ihagemucly ab peigssitmahydoaide under an inert

u eact nifored until tro o
AR aRRen PE2Rld, PRERCUETinsSplRlcd & Emitbtr aRtom 88 70
& mwmom ahd'Srocéeds uhfil i G sabasktfly comglete which typically occurs
br ono- 2- net hyl - ni trobenzene, conpound can be

Ws@rmb@@t Bio IGhownyAfer isation; @mtweﬂleg%ﬂﬁwroduct
{440 I
Schﬁ]gﬁ{a %oul, g 1?8&%61%%& 'bg'}oPPe{?‘ﬁ‘Bhﬁ tééfﬁ,]\({%g? ﬁlg Vel Z)x}&o%hon
extratchen r}ﬁxctlpﬁatttm, ﬁltﬁahomtchr(pmtbﬁrapl@t, lafadh tl&l’lﬁdepbr alternatively, used
|ation. [0146] E%@ble exanpl.es of conpound 1
Fh P ogs steprrth Qﬂtg}“ilﬁ BePd/Br BoiPRant s such as

2-nitro-3-nethylaniline, 4-nethyl-3-nitroaniline (both
SREr dsdl P%Ffaiﬂldnlsﬁb@éﬁs belgwiheopEsrgaEsFothetic protocol proceeds

gﬁg V\(}adﬁﬁge}g@n%%%zé% regétf?%]gﬁ;pqéylﬁge Q{ﬁ‘ﬁdﬂlé %dolgogg? Q¥mpound 13 or

A1a)itd getteen iwWithnesuiablyrsebstitated YleaYaddnaiviuad te providerfonticer
nt heals |nc l [0147] Conpound 2 is next converted
£ b it rophenyl ) vinyl di net hyl am ne,
conpound 4 by reaction with an excess of
N, N-dlnethylfornan1de 5 dPehamgP acetal , conpound 3.
The reaction is ty y.conducted in a suTta e
u der an |nert at
thé rleactionT$

‘&action is contnmueo until it is substantlally
conpl ete which typically occurs within about 1 to 6
hourg. After reactign conpletion, the resultings
product can be isolated by conventional 10 techniques

RULSE o SHERREE i P Ronig S8 SeBES 1P LA bove) i

adrhsihe@ivithalet-Y b&Bpbund, 40@leb@itled bR V!ielvl}%Uet Suzuki compatible
purification and/or isolation. [0148] Oxidation of

subptitienty Mbrbound fierste phrtablo M sepstitaeniensiidsnbynway of example,
PIRPARE, 00 TEBETE 0 SEOLOF L LR S5

cbttdumhrsma gfaizﬁdeyfdethe'Ebmonmh@ﬁﬁoﬁnullasl ¢cmm01mﬂ 4y. A specific
monducte hn an inert diluent ; ahs g‘ﬁueous
it ‘FQPPI%IH%F%FPBP Aproyidgs ihechemed belaw| i ke.

Preferably, the reaction is conducted at an anbi ent

conditions and is continuedhe®a¢® it is substantial|y
compl e which typically occurs within about 0.5 t%
hourg. |JAfter reaction conpletion, the resulting

pr od pnD  2- ni tr obgnzal dehyde, conpound 5,
i sohg sy ~20 conv qf“technlques sy -
e extrac pkeci pitation, f

ch4onatograbhy, andat he"li ke; or, alterq”t|ve+y,
in the next step mnthout purificatlon and/ or
i sol at'i on. 14

where T, Z and »n are as defined above.

[0157] In Scheme 6, the Suzuki reaction proceeds via compatible boronic acid

functionality on compound 13 and the bromo functionality on compound 11 to provide
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[0149] Conventional reduction of conpound 5 provides
for the corresponding brono 2-am nobenzal dehyde,

\Voampﬂumﬂ910 25 [0150] Separately, PCT/US2006/001149

brdHﬂw5HWEtm®4y@emzpyl chlori de, conmpound 9 (avail able
ridge), is_caonverted to the correspondlng

f
ér%l"\g%% éi"y’ﬂ} cdmpaad ph iianentione Sipgeifinellss an loycess (preferably
naae LM Wdets) @TS g p@ﬂquzl'lqg corgiglgw{i Gl n@ghﬁ%ig & su1 a%le inert

conducted in ner uent s
peliensisach asioliene 2 mixtern of wittknbeethidok (c. £f 41 ehiakiry), atdBe like

58 bfen il o Bl & ammo E‘?ttﬁgfwgis\é#%gtbe%h%phm) paladium
pyd ObaNeistich BY @liaiaBlokibohiie uh@&%'lﬂéh i pﬁéﬂi H{lé/ reggtion is

conducted at a tenperature of from a
piséerahly condusted at enslevated tdnawiratursrof Feoaal alncmt 60 dori oo °c fora

ERREUTI SR RN fPoletiof SR A oB e ipialoccurs

WithinDL ﬁf)() 6/Hbﬁﬁ;5 Md?@@’dckﬂ&i G&ﬁﬁﬁﬁéﬂ- 48e r@ﬂﬁﬂ% fodéct Gorfipound
urs r reaction conpletion, the resu P
E‘f &8% E’? i ‘Eﬂﬁ?ﬂ eonygRtignal teﬁ@ﬂﬂ‘éﬁé;ﬁ“@éﬁﬁz@ﬁpo@t}muﬁmc&)

ﬁﬂﬁnbﬁ(maghﬁbgg¥gyaﬁgﬂ%gﬁklonal t echni ques such as

evaporati on, raction preC|p|tat|on f||trat|on

5 §0 te used
e At PR E¥mb 8l Tl iFre Rlter Sho B gpdoTe Yuumdiine
¢aapoamndoof foﬁnﬁﬁ][&:iu]l pAlceet ﬂahllﬁﬁhﬁ’synthetlc pathway as 1lluts)trated in

PR LAY VW e S GpIAR gl donehsmt § g dcibiSeheme

'brom) 5- met hoxyben20| c acid such as
- br omo- 5- met hoxybenzoi ¢ acid (available fromA drich

[@'ﬂ@]‘ Codhente? PR ated\hl: gﬁﬂﬁ%?sqoef\%%ﬁg 33(’3{“8" USQ‘?I’F an

conversion into an acl
Higolprmepreer (edmpyumiol ) awhich gs lisee i€ gyrfietISclierdeiod Wi th an
i norganic acid halide, 10 such as thionyl chloride,
phosphorous trichloride, Hwasmear ous tribrom de or
phosphorous pentachl oride, or pr ferably w th oxal yl

chl ori de nder convent jonal c n L o . Genera Iy,
this rean on®i_s_cgnd d’u5|n oab@ 1lto oar
eqU|vaIa S™nopf  the ani c acid halide o &, yl

chloride, ®ither neat ow in an inert sol veni, 1ssuch as
t OH

di chl or onet hane or carbon tetrachl ori de,

f. abqut, QC to 15 b t 80C
RS Sh g 3 b oo BB oponnd Sk paded as
dBbdFibedraloal S&ltd@ﬁatillfégd it i Eorftéthlate 3t icOf: 0{1&11§g&n also be

Conver |on of the aryl noiety of corrpound
PRPated frosp t O@pra%rﬁwlyawlablerhxp@pyZ-n@ro@enzomm(mxuslaqwn-

i %Feeﬁ&n\m ! action conditio

AR AR P CHERIEOOR, MK, PRGN bytsoBionst
reﬂuytloroof the cenbozylydroupioghy aldeipldeyed 20 may optional |y

be substituted and, in Schene 4, optional substitution

[01351ﬁeﬂu1etamhp&e Mbuplbf &dimpcounh Bdk e&%rte& 'EH f?k%orresf oREHE"
abl e bstituent which is conpatib tp
d}né ‘?’?Y&S‘?P rgafi’ltpi ArremprprdlBhy cmntwr@écomtmt w1th methanol/HCI.

THPFEaEﬁ&r?fs BIJWO%QEQQ{ tefﬁaé’]e\l&ye%rtg%p%r)‘atqﬁpg 8%Salbout 60 to

and is co fié conpoun
1@01%fqr|aqnnod of time to effect substantial completion of the reaction which

typically occurs within 0.1 to 0.5 hours. After reaction completion, the resulting

product, bromo 2-dimethoxymethyl-1-nitrobenzene (compound 17), can be isolated by
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[0153] In Schene 4, commercially avail abl e
chl or ophenyl boronic acid, conpound 7, 25 is coupled
‘Wwaei2ods/ceazpound 8 via conventional Suzuki condi PCORS2106/001149
0 pmdvmbﬁmtorpucpmpgpphenyl substituted 3-acetyl
met hoxybenzene, ound 6. 2-, 3- And 4- chl orophenyl
B%‘?"(S’H'il?:n chaglqa%s ngﬁ?ré‘f&w&ﬂpy, erartich Iﬁétreﬁmnvlﬁbmatogtaphy,

Stk O SRR ol

ﬁmhmmnsatlon condltlons to provide for
2-bi aryl - 6- bronoqui nol i ne, conpound 11. This reaction
[G16p] eBesrabRydimendughedyld Y-nﬁﬁi&hiﬁn@,gc@%hﬁd i1 '73175 %ﬁlysequently
stoichio tr|c anmounts of both conpounds

5 5°r§f&rtt=%tﬂ e barnic asid @@maﬁg@@ﬁmgwéi o Coniasb\mtbpanol

presemct aﬁh eatb]gzﬂe ammuht dstnpl@etngz&&bsphlﬂiwphlla&hﬂf(ﬂy ﬁfbﬁtori@@ The
|ne{t . qu g e. eﬁably, t he é@%ﬁtlon IS

tegFiAnds ondieted ip éﬁﬁ’é‘f # Bluends such anPMiRfo undgr @ ineg atmosphere.
BRB4EDIF e feadfibh ﬁrc%ﬁ&?&'& é{réttbﬁlgéliatuhré SHEALEN It %‘11 %éfatil%e to 60

conpl ete which typically occur |n about
10 ¥ Tewlt)lé is qoativeddomtid arip Blélstatntlall}t tmnple’&uvhlcln’g/plcally occurs

oppound can be | o at
RAGSbo 75 FOTROY b S0 a0 ik Rpine proct, 5
dixtetlaciymethyl-piegbplichlbofsnic 4did t(écahpcﬁiﬁd 18h E-ﬁm% RELREMY,
and the |ike; or, alternatively, used in the next
Y pntigne s ehigsispele 2 eVeROTaiRN, @Pctra@mnaﬁltmﬁon,[ d1@8jtogmphy,

ddd tﬁﬁ lik@l? dalfeﬂmﬁ@?l?“@seﬁ g'le%vé[xt &ébewftﬁ&%z)ﬁl?i dtign and/or, .

synt heti’c prot oco rocee via*a conv
15 iselatier.on enpl oying a suitable indole, e.g., conpound
13 or 10 2l1a, together with a suitably substltuted

[leess]v SarRPRBIEI6W ilpisavicd ehd dp Wihe syﬁﬁmﬁéﬁnds cg_lio/rmula I

myla |.. Scheme 5 TT B OH +

9@0 {ﬂ& IRy opEqn. (s seheng epaplays foy ﬂtt@!rgt@]e pvmp@@h &mfosowmg n=
d

BRI AR A PRl

above), having a Suzuki c at i substituent, M
bound thereto. Suitable M¥EUSLE uents i ncl ude, S by way

of exanple, brono, iogoNtriflate, and the IKE% The
reacti on proceeds via ventional Suzuki congt'tions
to provide for the coggound of formula I, co und 47.

A sPeéific—

20
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illustration of this coupling reaction is provided in
Schene 6 below. 20 Scheme 6 ci Ci1\ I / ( TH COH/ [/

w02006ﬂ07652N OH/ -\ Br (On Fi (2 Tn 11 13 eeT/Us®5B01149

T, xxxxx defi ned above. [0157] In Schene 6,
H @ﬁk Hf&aé?fé% proceeds via conpatible boronic

{11‘1164] flw Schmm&lcompoumﬂsd(&ﬁmddrldd%nw&jablohe, ave ooapled via

fﬁ%’%}lﬁ%@ %%%n Cong%;égfgfl%}f&t oq gp IpdE%Wpt&Pﬁ%wiﬁfor gompound

09 ”’@@H{?&h@flaltrgdlﬁztlbﬂ WeHel o goRf Of Chiapbiund 228¢1a ﬁy&@g&l and Pd/C
(preferably 1 3-fold excess) of conpound 11

caalystas ¢lexpied pnqssmgmoanhsdrpns methanelafillowed byta tre@@nms pyeith
%&q ous1 ’?1%1 ,rpr;f‘?’ ﬁgs fé)?%)ﬂ@hxtfmg El%m?no &1?(#31% g?fé)g}e? lrc}glﬂgtu%rﬁ% ﬁf A

eampbuﬁd 23, dfpwif cdiﬁpduﬁtllzam &ﬁprolywﬁrwéqulemﬁbm plocedure using
pal | adi um 5 and a base such as sodi um bi.car bonat e
aﬁeéqe%ﬁ f -rapexaifedredphenplnasyitehlg solvent syely pegnygihspolic
o2
SO pdling 0 HRURLRELBBTBEL HiMER, ool AARRY 26Pand 208.
dherpéaetibmtypuially peoceedsct ielemated kanipergipies and precb‘ezrablyat reflux for a

ho After.rea C etio
Phod Sk Ginh g 19 mButost be dofpRnitonr hERp SRR iy the basic
BYlution ke BIPoasiBle fbﬁ%é?ﬁfd%ﬁ%fﬂié@h‘-cﬁ%oﬁ YRRy ok on the indole
extraction, 10 f tion, chromatography, an
MHkn@npwm@e@cwmmoanéﬂﬂ&r enmbodi nent, the preparatlon of
substituted indol e-qui noline conpounds of fornmula I
¢&I65hr dhedide virhonyll droemof @yiouad 207 patvideay basis for further

L SE Lon ROSERuhPF BS BR ot  o

[ 0159] Schene 7 |Ilustrate§ t he éynthe3|s of brono
2-di met hoxynet hyl -1- nitro (conpound 17), which
is used il(O nt hetic Schenme 9: Schene 7 (@ Il o -B(r)
a

[0166] Compound 207 is optionally further derivatized with a suitable moiety, Q.
Preferred Q groups include those which give rise to Z groups as recited for the
compounds of Formula I when Z is a), b), c), d), ), f), and g). Preferably, compound
207 is coupled with Q wherein Q is a heteroatom containing group, preferably an
amino or substituted amino group including, for example, substituted amino acids such
as L-5-hydroxytryptophane. Suitable amino groups are well known in the art and
include a variety of commercially available primary or secondary amines, and
preferably, an amino acid or substituted amino acid derived from an L isomer of an
amino acid. Compound 207 is activated by conventional means, such as treatment with
HBTU and DIEA at room temperature for a time sufficient to promote activation,

typically from 5 to 20 minutes. The activated compound is then treated with Q, for
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Br NO2 Br NO2 No, 5 17 HOB OH 18 [0160] In Schene 7,
t he brono- 2-nitrobenzal dehyde, conpound 5, is provided

wa006d061descri bed above. Alternatively, it is PCT/US2006/001149
"reont enpipat-aq

‘ haf,.gompound 5 can al so be prepared
fromthe comieicially avail abl e brono-2-nitrobenzoic
axanplembitropavepniaiamgigratpl, & drrioant Aildet shelCGveniiveal  Co.

St R3S i dimpesabrciosh ioiet Spe e corebsiantal

2bMBRYEE ofthe #eactibn GRTIAYPRaIDy bSubOMHBINBOInBtel BE1 hour. After
correspondi ng 25 di net hoxynet hyl group of conpound 17

BsAcHem canpletdemnthetsmiltiog praduet, easnpemd| 17@Ctan betsmated by

r [ ' er apl nduct t an el evat ed .
AR SoHHA PRGBS, i
Thepuiifie®prodadt nsaigdoy corvesaimpltbé had salf by eathRACsf 1M with an
which typically occurs within 0,1 to 0.5 hours. After
PRRIEPHIR acid wpltabrlyps HERdOr 4me spHigiens fos sugtantist gastion
obiBLpoxymet hyl - 1 -nitrobenzene (conpound 17), can

be Tsolated by -80 WD 2006/ 076529 PCT/ US2006/ 001149

haohpligheisacsoidingts Rhanpenati on, extraction,
filtration, chromatography, and the |like; or,
alternatively, used in thesdmude 19t €p W t hout
purifi %ﬁti gn and/or isolation. [0162] Bronp

t

2- di metfhoxyinet hyl -1 -ni t robenzene, conpound?17, fi s
subseguRn converted to the borongg _acid N HET—Y
deri donmpouhd ¥8HBy—CoHNntaTt™ Wi t h |

appr oxi4e y stoi chionetric anount of

bi s(neopeﬂ,t yl gITycoI at o)di}gpr onin the pr esence ofTa
catal yti c ‘anount of tri phenyl phosphi ne pall ad| am(11)

f0168] 0mThe eeacliti®is cafRGIJuPth the pFRBELEI IR rdnkitidn Prktd1R a8y st such
sol vent, such as DMSO, under an inert atnosphere.

71 R4(@)-abIsa Hiasa niteegenipootestingcaspiey cOnelobl. and Leisaleand the other
of Lfafu.‘l) i gsq%(gm)?e g??ﬁ(iﬁgﬂg%ggr% lgais]igfle)%egg?hpgllyr ey &{tﬁg{;)glhbfy, halo, or

cont1 nue [ ubstantia

b yitabdd Borowtigardsandi™ by indeeadéntly. dikl @r 8ryhoSHisablfbdrtates
re ctiggz %&n'pl etion, the resulting product, 3-

WeHoe nB(G R Kyslichorenis syietenspichs pegsnebaranes, Fddakrdtintee, for

é;@ne;q@,rc.% V150had:ee, RYBehY, ,np& RHlend, SSIOD! 6125258650 k.
as ev I'tTation,

apor ation, e3<t racti on,
VhdejsyeR. O Epdpman, Sn@. Fikkds) $.Kan, Mr R. Séltranpfal.iGngl @hem s 3020,

1 854 BY vkl PamSie. Bl 28 TonPegRhe Bhed Bas et
YorifounM BB REM SptRfnaflp BB PeHAEY voith FRRWhae L i9halb Bk SOSO,R®? and
i nventjon. This scheme enploys for illustrative

phesoBeds elil, s@istiipdhalkylnaryl, opmebstitited ampt. hBhpe Rribomjtrogen
Jro’c_'ecﬁ¥g El%ﬂs,xt}ﬁ% nﬂ{b%eﬁpr:ot&?frv@ rg‘;?clmlpr}g %e%gobv%g%{rge aFnH ¥l|1e'n reacted with

L”-R. This synthetic approach is further illustrated in Scheme 6 above and Schemes 15

and 16 below where HET is exemplified as 2,6-quinoline, R is 2-dimethylamino-2-
oxo-ethyl, and the nitrogen protecting group is t-butyloxycarbonyl. The reactions can
also be carried out for other R groups defined herein such as 2-morpholin-4-yl-2-oxo-
ethyl, 2-(4-hydroxy-piperdin-1-yl)-2-oxo-ethyl, and 2-(2-methyl-pyrrolidin-1-yl)-2-
oxo-ethyl.

-83-



Schemre 8 0 0 18 + 21 Ol \' / NO Ol / NH, 22 O\ 23

WO 268/ HHesDH2 / O- .}. HOI \ / HO OH \ OH NH, pc3A&2606281149
207 O NH 2 -81 WO 2006/ 076529 PCT/ US2006/ 001149

w164 G conpounds 18 and 21, descri bed
T2 ﬁ&d@““ar&ﬁcﬂﬁgﬁ g via conventional Suzuki reaction
conditions al so descri bedSelxonel3 o provi de for
conpound 22. Cbnventlonal,feductlon of the pitro
group of conpound ¥%°

g gen and t
ydr ous netha

at s ed, pressures i Y
by @ wi'th 5 aqueo acird;—provi des
t he 4 am Imo and the 3-for ubstituents of npound

23. In turn, conmpound 23 is
procedure using an _excess of

3-carbo i do- 4- acef'yl phenol in a suitable Lyent
such an et hanoP sol ution conpri sing

provi des/ f oneogc 1 t both conpounds 2 nd 208.
The reaftion tyf , .
t enper at ures and p
of from2 to 12 houy
nmor phol i no am de by e basic solution is ré&sppnsible
for generation of the N carboxyl methyl group t he
indole nitrogen atom of Sechpoedd 208. [0165] The free
car boxyl g[,oup of conpound 207 prQV|des a g;;:s for

npl oyed in a condensati on

fbther  npdification of,dobi s coqpound as |
F § helow 15 > Sche ~J. 0D Qg

[0169] The present invention further provides an intermediate compound having the

formula VI or VII
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[0166] Conpound 207 is optionally further derivatized
vvith a suitable miety, Q Preferred Q groups include
ohom@7embch give rise to Z groups as recited POT/USH®6/001149

prt ecMﬁ%Has ¥ 1Bprpny a | when Z is a), b), c), d), e),

10

15

f), and g). Preferably, conpound 20 207 is coupled
wth Qwherein Qis a heteréhtonibontalnlng gr oup,
preferably an am no or subdiituied dmi no group

i ncludi ng, for exanpl e R¥@sst ino aci ds such
as L-5-hydroxytryptophane. Suil i d- gr oups are
well known in the art and inclede a~yariety of
commercially available primry or secqndary ani nes,
and preferably, an am no acid or sup huted am no
acid derived froman L isonmer of an % i no aci d.
Conpound 207 is activated by c enti o means, such
as treatment with HBTU and DI at roomtenperature
for atinme sufficient to pronote activation,

typically from5 to 20 mnutes. The activated conpound
is then treated with Q for -82 WO 2006/ 076529

PCT/ US2006/ 001149 1 (:::<< ((;:;; ,.,I(..‘. B A |
Pico,i~dtoyal i i~©O. "z P o0 (. cl,
~i.,p,." "~ iill exanpl ¢ |tr0oen contalnlng group,
in an inert dil ugg3gUch :
roomtenperature for a pe
substantial conpletion Of
typically occurs within 30 m nut\es to 1 . Xfter
reacti on conpletion, the results product, conpound
172, can be isolated by 5 conve al techni ques such
as extraction, filtration, chromatOgraphy, and the
like. The purified product may al so be converted to
the acid salt by treatnent of W th an appropriate
acid salt, such as HCl, for a tine sufficient for
substvahérb@IR%g'e@akypﬂ ar}qgmpj etion. [0167] In anot her

enbodi yyent, the preparation of conpounds of fornula
-1 |% i seleqted Homnths leremeensisiing of hygrqg@nsm ml:kﬂ,zlsubstltuted

SR 5 b ST oo Ao

mvbhﬁwﬂmenpﬂmNMM&dmm&m&nwgamHMBmabu&a&@h&&hnﬁHCh as
Pd( 0) ha:ls a Hor anitrogen protecting group. One of
L and“iP3l% halo and the other 15 of L and L' is

B( R30) 2 19br SHitRR34) 3roliehg JRAR. by | ndependent I y

hydr oxy, alkoxy, hgro g éh@%able boron |igand and
R31 i¥ 14 swheliotedenylioy sulbdtlyute@hetaloyfyl Sui t abl e bori nat es

[0170] Insome embodiments, Y is a group described herein. In other embodiments
R* is methyl. In still other embodiments the nitro gen protecting tert-
butylcarbonyloxy.

[0171] The present invention provides novel compounds possessing antiviral activity,
including Flaviviridae family viruses such as hepatitis C virus. The compounds of this
invention inhibit viral replication by inhibiting the enzymes involved in replication,
including RNA dependent RNA polymerase. They may also inhibit other enzymes

utilized in the activity or proliferation of Flaviviridae viruses.

Administration and Pharmaceutical Composition

-35-



include -B(OH)2, cyclic boronic esters, cyclic
or ganobor anes, and BF3"K+ (see, for exanple, G A

wonbwrdeny C. R Bernardi, J. Og. Chem, 2002pC®1S2006/001149

e e 384?Hm$ﬂ@94u§j[ Vﬁp?]S R W Chapman, S. C. Fields, S
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Org. Chem 60, 3020, 20 1995,
HHA2D. Tsgenvrals tés @nmPQumISAqﬁﬂhs inGieetion W] belmmsmasm a

d 182.can i.on y b cted
HHbefidal B SNPGRS o7 B 62 AeBled3 iy ot feingaon for
lagenaé thyid servelsddilhit wilRiés afrky hetudlanloun®éf thel BSthpbutdest this
V\henPlsanltroe rotective group, the

theFﬂé@b iepthstastive ingregienipvilldependypen mimeseusdiagtorsach as the

p heiss. f
SERELPLI ek o ke R aREROR B B
petenoy efithe eorhﬁiimldsusedg ehpioutd #d femm 3f bdroinistatibAendBtles factors.

di,met hyl am.n 8X0 et hyl, and the nitrogen
;?&'P%fi’ék‘ét‘i S F@Hﬁstf’@ @%ﬁﬂ}?ﬁd&%a B B¢ era‘PWeor%céézéWsﬁg day.
o be carried out for other R groups def i ned
f@ﬁé] n Tagfaneuticaldy pllegiivelameuatsyf cszmasaal saf Higl present invention may

bt 0001050 b 5 05 S g g sciin
A0 Pt FEBBRIRLPAT. US2 6 B/ ddy) hore ﬁtdﬁﬁﬁﬂyfﬁ)nNEEmOH to

e G T dredimemisorona el e mersacthe dosgespeste would most

breBagblyibe Mb&HG-10 MpPekady. N Y € 0 0 MeOOC HOOC Y Y

[0174] This invention is not limited to any particular composition or pharmaceutical
carrier, as such may vary. In general, compounds of this invention will be
administered as pharmaceutical compositions by any one of the following routes: oral,
systemic (e.g., transdermal, intranasal or by suppository), or parenteral (e.g.,
intramuscular, intravenous or subcutaneous) administration. The preferred manner of
administration is oral using a convenient daily dosage regimen that can be adjusted
according to the degree of affliction. Compositions can take the form of tablets, pills,
capsules, semisolids, powders, sustained release formulations, solutions, suspensions,
elixirs, aerosols, or any other appropriate compositions. Another preferred manner for

administering compounds of this invention is inhalation.

[0175] The choice of formulation depends on various factors such as the mode of
drug administration and bioavailability of the drug substance. For delivery via
inhalation the compound can be formulated as liquid solution, suspensions, aerosol
propellants or dry powder and loaded into a suitable dispenser for administration.
There are several types of pharmaceutical inhalation devices-nebulizer inhalers,
metered dose inhalers (MDI) and dry powder inhalers (DPI). Nebulizer devices
produce a stream of high velocity air that causes the therapeutic agents (which are
formulated in a liquid form) to spray as a mist that is carried into the patient’s
respiratory tract. MDI’s typically are formulation packaged with a compressed gas.

Upon actuation, the device discharges a measured amount of therapeutic agent by
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5 [0169] The present invention further provides an
i ntermedi ate conpound having the fornmula VI or VII

WORdINEE2006/ 076529 PCT/ US2006/ 001149 i ::: i PCTIUS2006m01149
llHHlilﬂ'xmr,unMH; I = e S N Il S i
u.I r, (1 ﬁRasoN Vi 0Zi P RB30ONY V|

EpapeEssedRRsS, thss dlfdrgling@rreha@w pilethpld;of Zimirsstedhges s&t dnfouanof

g T M T DA U ——
bk klﬁpb’rse@ﬂhﬁ& bhtikn@d idple@ioyy aif¥RER ddiyd brefttiinlty tk aéwce In

5 ar heteroaryl, substituted heteroaryl, am'no and
¥q g adrgerlnwing pewhen the therpmeutic @gem lmfon'mulgamd with an

r
suﬁélt%?‘% P08 Aratoned Rl of i Dl Rismtipstorsa in
capsalegform pnd éssdispehesd wighi each.actvatied.her enbodi ments 10
R33 is nmethyl. In still other enbodi ments the nitrogen

POXT6E C Riebghntlys phmrﬁ%&ic@l%ﬁﬁﬂ]&iﬁ%mav{: BdehldeviRBe® b8y for
i.nvention provides novel qﬁounds possessin
¢

drites that shovi poorhiegyailakiligy lmq o the pmncrlpl@eibat%mvm}ablhty can
: ﬁfﬂ(‘:?é%@eds ﬁc?e%mﬁ% ﬁ‘?ebélu%faée g‘e%[ i.r.é%?crealglt%g d’%ﬁg LRds R example,

I nventi on | vVira
UnhiBat. N g, 1076288 rdza;m‘ﬂ'ﬁs 1 phmimaed;tioal foeflilaciah h@sﬂng paxticles in the

i.ncl udi t I Th al so
ST ORrl oo DS o6 wbra teadtve meigrialas pimpoRcdon 5
Bro8dlinked a;ah@noﬁﬁafbﬁwew@s doss. ‘Pb{eﬁfsﬁé 5 ggmgu @ég@gés%e

and Pharmaceuti cal Conposition -
PotipcIgmoTay phamma@uthai @)nmulatwn in WHlC’h thb drig suBStance is pulverized

f%‘l%f‘%l‘;ks (erist Pa’i“ﬁ!se S&?oerﬁfs‘é?ﬂ ) Vit e susfice modifier

sd theld ﬂlspei’@a:dﬁnsdi 1efe@mebivan to $16¢ ApRathlat@ltici] BfhERtibY fat
ampunt by }/ of the accepted nodes of adm nistration
exjubits remarkab y high bioavailability.

[0177] The compositions are comprised of in general, a compound of the present
invention in combination with at least one pharmaceutically acceptable excipient.
Acceptable excipients are non-toxic, aid administration, and do not adversely affect the
therapeutic benefit of the claimed compounds. Such excipient may be any solid,
liquid, semi-solid or, in the case of an aerosol composition, gaseous excipient that is

generally available to one of skill in the art.

[0178] Solid pharmaceutical excipients include starch, cellulose, talc, glucose,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium
stearate, glycerol monostearate, sodium chloride, dried skim milk and the like. Liquid
and semisolid excipients may be selected from glycerol, propylene glycol, water,
ethanol and various oils, including those of petroleum, animal, vegetable or synthetic
origin, e.g., peanut oil, soybean oil, mineral oil, sesame oil, etc. Preferred liquid
carriers, particularly for injectable solutions, include water, saline, aqueous dextrose,

and glycols.

[0179] Compressed gases may be used to disperse a compound of this invention in

aerosol form. Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc.
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agents that serve simlar utilities. The actual anount
of the conpound of this invention, i.e., the active

wongiemdéemt , wi || depend upon nunerous factorsPeUaIS2@SE/001149

T hesEligewari s vy, ofiyt he di sease to be treated, the age
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gﬂ% rel ative health of the subject, the potency of
T8y, gequticglipxciptantseand dleir &rmulatlons are described in

03{'

Rt PdReed O SUiEhs, LR Wy B to i Rppe
Coinpenyg 18thed., 1990).73] Ther apeutical ly effective anmounts
of conpounds of the present invention may range from

HY1BO o x The bmbyntbfGHe @@n&ﬁnm Pl dtid8 rcmmltﬁﬁﬁ Iﬂ%hﬁul range
of the recipient preferably about 0.0

?fﬁ?lﬁﬁ%’é&m"%ﬂ@ﬂ?ﬁf ’é‘fté? &%I %’Plﬁﬁllﬁ éhﬁ)’fbt‘mmlatlom will oontaln on a

b
v he oég'gégflé (‘-’r‘ll—g)r‘:)sbasfs fng‘x {Rt (V2 b{)?g g&v&{: o] abco (%&B %hfdjresent
myengem toagd ori ﬁﬂ:’tdt]al fbhmalatlmv avith the baﬁndfholtelhg ohd @dnb& sultable
or pharmaceutical car

@?}L@E‘é‘?ﬁ‘ 1 %X@lfg}efp S. % gtpe CoRAYBE Fdressnt i lgvel of about 1-80
Wi qlﬂéﬁr@sféntﬂtl% pﬁﬁﬁh@e@f&ﬂ? fahﬁ 1%!’1?& e?é dRRALIRGEHE FSﬂllluIFtlon

conposi tions by any one of OW ng routes
EWIéPﬁ%eC(l@belOWtransderrral i ntranasal or by
suppository), or parenteral (e.g., intranuscular,
ﬁ0h81]avéd(h¢|snaity, ﬂlﬁkmaseahmaetﬁ)onad diredted toat p}mmmaa'dmeical
referred manner Q adm ag{ tlon IS oral using.a

BTRPSHoB fo MR adbuapRe tiy opspTgeormonad efthe
et BivestidrlintcBMbURHILR $v1ﬂ’1fat kb él]ﬁfchf?ﬂ?‘ effERRR %ﬁ‘ioﬁlhp&sanother

can take the formof tab 0 capsu

agkire agant againgt KNvrdepensigst RIN Aedrus @ehéds paftionhm)| apinsnCV.

I
A A8 g BHARREY s PP 00 p B 6 ShanripGiptin
virntidinef mymoad il phiast, @A finHibiec? 6P POV NS sefifd Srotddve bt hﬁ’ thhibitor
is inhalatign. [0175] The choice of formulation

GdRsinssmgRe aﬁl?llﬁtﬁsd@#la@noan@asgu@ﬂqrfa@ntqe @cgaied diterfenongy

[ dru
QEAEHRIRA0), 2 Lo Bhall POl 4 b fopkilf Ll inaininta
regintdyéeréoorai aibediriasa b(brqhmah(ﬁﬂbﬂ.ihleﬂbronsdd SRERSOERAS, and a
aen! ‘?fg‘P gro el lants or dﬁ$/ B V\ggr and | oaded into a
SToIENeR © ponceynciggvifia eHesRn-crinvlases, hyigs not limited
t8 %&ﬁﬂﬂ)m&ﬂfcﬁﬁt%rt@xfonmr HR:‘B%Q@OT@RONH@H to vail a le from

devi ces- nebul i zer inhal ers nmet ere ose I n ers

Hqﬁ@nqn &n&odweprdem &¥))j intesferams2bigPich. asl‘lhtwdl-lAzmterfémn oeilable
| oci ir that causes the
er ghgezlu er? P@W?%q\@eﬁv g?r%ey?,yéf(@r HERmSERIYS frferteron, and a
plutified thtérﬁdfrﬂﬁ oIpioditﬂ:l‘t aForadiscudish of ﬂB&Vlhﬁ af@ft§ h&ﬂrlt'yrb"ggmst
I%(L;\? patient's g@glrator trgct s typically are
FP dtQ-rupdek ugke dﬁpﬁﬂ@% mogla@phatBJMydrogenase
Y% red anogint
CHRLBLN o Bl SN 5R AR AR 2L

Cm@ﬁzusmnazlmma@ conpressed gas, thus affording a
reliable nmethod of adm nistering a set anount of

[eXB2t ThoRkemts agBrRspainkiiepamet rvﬁu'slgl@mrfcmcré Bt fﬂ% 'fﬁh%lt
free fl ow ng powder that can ersed in th
HEY piieases, g pbarsgrecti Vaaiease HGM MBI pectein HE\bgatry,

HAE 2 88Mb8EE HEV egress, HCV NS5A protein, and inosine 5'-monophosphate
dehydrogenase. Other agents include nucleoside analogs for the treatment of an HCV
infection. Still other compounds include those disclosed in WO 2004/014313 and WO
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order to achieve a free flow ng powder, the
therapeutic agent is fornmulated with an 5 exci pi ent

weuols/aes2h act ose. A neasured anount of the therPapaisio6/001149
Haqaﬂ%nMﬁISUpmewnun“ capsule formand is dispensed

th each actuation. [0176] Recently, pharnmaceutica

?B@%M&é? 3ad lm@@éeﬁ@@@ﬁem% thspein. &hppetent ap;vhca;mns #Qgs
20640 SR RO NOROGRS T hirkoP BESDRHRET Y R agpocg jn theic

emiretyasi ng the surface area i.e., decreasing particle
size. For exanple, 10 U S. Pat. No. 4,107, 288

{0188 | Bpecific pitarirmR e @aldé OnBgh @FNQBldelélﬁes Inc) BILN-2061
&ﬁ? icles in the size range from10 to 000 nm i

ingerdngelheivg, rmmpirell(Endo Bhgspaequbigals Moédmgs Inc.), "Roferon A
145 %ﬁﬁg RUOBAd 'Ixe %)F]sr@(:flf}%@aﬁ%élls C ]@}Jngas?%ebaravm (F.

descr uction o
ﬁbﬁnmdswkocdmb, Ctel)]l(]%pt @ i[-blﬁﬁnaﬁ—MRGleheD,hEekﬂfettgl @1edSaiiaKline),

I nangparticles_ (avera article size
u n eﬂi%‘i ﬁ%&%%%@ﬁ%f@g Hic)al é@/‘/ﬁ% &Cﬁg_aharrinéﬁeuilsglzs) IDN-
VE .8
i 4“? [PHABREHERS), o301 ot PRAMTLL Gl Keftpmune
Hn@thn@I'ﬂ%); Irdirigkn Ay(IntpMre] Ind HSTD MBS ([$1SFhafheceuticals Inc.),

FEGEID Uiaf Robdh ek Fotosi CAPREe (\adim pfgnbccticals), Ceplens

MatirPERuhbCaatitils R CHRRIRRES; Eﬁﬁﬁlﬁé?fn%@éutlcalA‘iﬁ@PtIﬂpcldaelé/Zadaxm

excl prLents are non-toxi c, aid adm ni stration

(RazenaRRr Eevavirin (Ribaphdrm IBQ),tWearmdmw(Rﬂaaﬁmmﬂnc ) Hettdmyme

G L SRR SR P 5RL T R 208 e

Plongios Rebeoion (§elseinigsPl )mmmhms&hdna -ng@zqim-

vai | e .to one of sKi in the art. [01 Solid
12]#3 g@evaw 6%ﬂhe’é$k&ﬂﬂuéh) @aﬂ%mdgg@@rmcﬂqeb tomopJEN-

bFNE7 0 e fRfton, TREERAG M R BBr IR PP 0TV ke

Elﬁrmhmnazﬂe Incg), wembmmmu e@‘veﬂt@g Pl skicalk Od. )d ©mniferon
&ledsklmmlkandthellke qui d and sem solid
FagER &t )s Xy 00235 BY B&P@afma}csm@l&?&@dﬁ% RHoSehering-Plough),

19!1%ﬁﬁ’ihe It? rodﬁt WA9§‘p?rxd‘/§NA@9§ kgzlﬁhllcgfs),lﬂ%ﬁ gft{gc%e

t hose o ani ma et a r’’synt
Blosgences)eVglo,plqmtahmnt(Idenix,) NM&)Ida(lNoﬁ'aitl.s),lmﬂ élotilorofdoley

esane ? etc. Preferred liquid carriers,
%hﬁ?l &% for injectable solutions, include water,
aqueoys dextrose 30, and glycols £0179
@#{J elseme IReRs: e epsarpsitiong pagmethods o heperseet isvention
%oma‘i"’n h @&ﬁg&drﬁrbﬂtﬂe 1n@@1'itﬂ§1°c{nd if¥efReroh & 5o @ﬁs% ct§ uﬂhtg 4L Beron is

hi s ur pose are nitrogen, Carbon
seBztedrop0 68/ HFGHANsRAEAE UB@W&&@D&IW2B (Iiegylatddlﬁnterferon alpha,
h er

colipenst intentelin uagtroR 2lha 2l amdw‘hgﬁésteq%m forferan tau

tions are, described in. Rem_ngton'
1bRET B modicn s CogpHenspd methqdswhq Brefavbiswention

B # BiBoundUTRR Mverk i hn8 Y compBad having anti-HCV activity is

selected from the group consisting of interleukin 2, interleukin 6, interleukin 12, a
compound that enhances the development of a type 1 helper T cell response, interfering
RNA, anti-sense RNA, Imigimod, ribavirin, an inosine 5'monophospate dehydrogenase

inhibitor, amantadine, and rimantadine.
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[0180] The anmount of the conpound in a fornulation can
vary within the full range 5 enployed by those

wekidesloges2dpn t he art. Typically, the fornul ati oRCWiUSR006/001149

.......

< COBEHER . fany, g 1pei ght percent (w9 basis, from about

-99. 9 % of  a,. compound of the present invention
@’&%b %Sq%héﬁ’fro%ﬁ’oadﬁ@l?#&l the FeAPouRdthavingentiHGNmetibity isg

RifvRIn, I0PirmuAaR CRM A Fal, iexeipi :
Pr of er bl y,1 t he coidn%})eﬂn |d§Hlpa?]g%de?1’?a5 éﬁ?ﬁglt&e‘?fg{@%f“mc protease,

agbaiub_ﬁ:oggf INQFIDE mgﬁppmglﬂ!ﬁ@ﬂéh&tﬂaqﬂ&'ﬁ:ﬁ%féﬂfér&ﬂhli%a, or pegylated
ns, are descr.i, in_the Fornmul ation
Eg‘{arfr?fﬁ%"g éfpg% %]t‘).‘a‘% R ‘6%?08%121“*{%6’%%}11 li@avw Airpgpiding e
@r nhi nyention.is directed to a pharnmaceutical
&ﬁéﬁs morher smBpiisents. theimpaped having imfi-BIO \eaetivity is said
tidtive fagAin& HEYY 1 Lvengion i :
e e b2 St LRRL gl lopg or
eomehination with Ribaviaipeortvimgadinet RNA- dependent RNA vi r us
and, in particular, against HCV. 15 Agents active
agai nst HCV include, but dixanipgles!inited to,

i BAVI 1. I Vi i n i.ram di ne, .thynmosin al pha-1,
1018817 e fle 53R o Mand Mot inesméa oo, e Tolowing
dbbhevititions havaf thé ReIfiwisg FRASAROSIPHALELAGINA RIBBASHed, it has its
i nterferon-ca pegylated intéerferon-a
%%ilﬁ@W@W%)Qg- a conbi nation of interferon-a and
ribavirin, a conbination of peginterferon-a and
rib#¥%irin, a conbinatmomolgérsi nt erferon-a and

levB¥ rin, and a 20 caideomelai on of peginterferon-a and
levgyirin. Interfero 'ﬂ:r(%% des, but is not limted
to, onbi nant interteroh-a2a (such as ROFERON

i ntgﬁ\)ﬁgr on avai | alif e HUckat mpgnqtieapsonamsche, Nut | ey,

NJ) P0G nterf eron-al (fwexyssrbpmylr on- A i nterferon

avaPl able from Schertirpgl Corp., Kenilworth, New
Jerdey, USA), a consehsbktinterferon, and a purified
i nt@rferon-a product .chemicabsidfiscussi on of ribavirin
andddts activity agaidoableRsf dda¥letsee J. O Saunders and
S. AIE@ybuck, "I nesi Qﬁis(l}ﬁ}gﬁﬁgﬁﬂgﬂﬁﬁg Dehydr ogenase:

ConphMggr at i on of StruﬁW—&i’m@ﬁ%ln%ﬁ &5 BThSrlgp?;toiog)

Poteniena! . " Ann. Rep. L ) ; -
[ 018Rfr The agent s;ctD%iz%g |y§%ﬁ%ﬂ%ei diEmy; ¢ ys
al sngsrﬂfl ude agents ftJliat X pr ot eases, HCV

. th .
pol.yherase, HCV hel i é‘é‘g%,y B protein, HCV entry,
Soﬁéassen‘ol y, Hcvdsfiodusotobicy NS5A protein, and

in 5' - monophds pREYengdinminetejeaasetic. acd her agent s

i ndilde nucl eosi d& aslctgsprasvionizationt r eat ment of an HCV

i nfeection. Still &thgranconpounds include those

di dxgrdged i n WD 2604h6d4313 and WO -88 WD 2006/ 076529

PCHABI006/ 001149= | O-{7-Azabienzotriazol-1Ly)-N, N, N, Nl ~r ai ~

1C: 1 1B i~ . " itietaeitiykdonium Hekafthotophdsphatk™ 1 [ !

200#5D04852 and i B t OERERLEIBAEESL R et ger o1 N, The
9 2004/ 014852

atent applications . ’
gr eH@@r egs i ncor par amﬁgﬁﬁencggl NOPREP ate
ENEPIRE Y- = high performance liquid chromatography
Hz = hertz
IPTG = isopropyl-G-D-thiogalactopyranoside
IU = International Units
ICs = inhibitory concentration at 50% inhibition
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[0183] Specific antiviral agents include Omega |FN
(Bi oMedicines Inc.), BILN-2061 5 (Boehringer
WOngEVOhleﬂ'zm , Sunmetrel (Endo Pharnmaceutical s HeCdiusg®e/001149

(53 '"!["..-“"!I,.lh!ﬁ:.l])l i Rdfiey gnuyAy (F. Hof finan-La Roche), Pegasys (F.

Hof fj nan-La Roche), Pegasys/Ri baravin (F. Hoffinan-La

Roche), Cel | Cept (E reYrlingganstant Reiye Jn Hewhlckeotharwise

(d axoSnmi thKl i ne), Alimnsli¢a¢dn- a (Human Genome Sci ences

I nc.®, Levovirin (FCNnﬂirwlﬂlaceutl cal s), IDN- 6556

(1 duM Phar maceut i cad sinoldrP- 501 (I ndevus

Pharvmdgut i cal s), Act b%ﬁmags(g gwug At.),

I nf eagen A (1 nt er Maneglif IS 14803 (I SI'S

Phargpceuticals Inc. ), I!;ﬁ 003 (Japan Tobacco Inc.),

Pegagsys/ Cepl ene ( Maxi § i rrraceutl cals), Ceplene

S

._ny-‘
—

(Ma har maceut i cal I 1 Vacir ( Nabi

Bi 0 ﬁrmaceutl cal s | nBUIMAle o A Zadaxi n
(RedBheRx), LevoviFi n™eR $SFEHPm I nc. ),

Vi r 8% di ne( Ri baphafm P#ometerHept azyme  (Ri bozyne
Phamceuti cal s), FntprawoRlgScheri ng- Pl ough),

PEGYEnt ron (Scheri g a&oRtamigh), Rebetron

( ScAeFA ng- Pl ough) , =Ri higndlotriaeetiSsdd@r i ng- Pl ough), PEG
I nt NOFF Ri bavi ri n (Schaidlesidd fhat@adaz' m

( Scipgrone), Rebi f (=59P91'991)eras!e 701 (Transition
The Qleutl cs), T67_(T. ?1]'& VX 497 (Vertex
57

Pha gaceuticals Inc.) 3 10 (Vertex
Pha%§ §| cals Inc. )po ?f en Inc,

XTL F TL Bi ophar rr%é;grlﬁ? Bl?sﬁs gﬁq 5’8%4“1“1
(Schering- Pl ough), 20°1eRA0efa¥e and its prodrugs
ANAS71 and ANA975 TAnHBglSY R1479 (Roche

Bi oéci ences), Val opi ciripidti ne (1denix), N M11
El\lo{ég]kd is), and ﬁg |d | Dowxi¢ eaweﬁgatiﬂmadt FogEsHl t@ﬂﬂcﬁ%

01 &takisror settukise |t Bl iS(tri QOB Y pAAiu

et paltigligh the present |n{s/(en¢| 0?1’1?9 g%%t 5?1?1 a cgﬁnp)ound
of trp@ i nvention and ﬁ.l%gf X étfbrhcl n some aspects, the
|Pt ngPer?n is I25h:se fifl%“‘ %; gr o?p cons: Sthl ng
of ipterferon al pha ‘% e Ig%lglr er%n al pha,

con Sus |nterferon

ly bl asti od |nterf%ﬂ 0“"@185] I'n other

enbodi nents the conpositions and net hods of the

[B18H e ritet fortheimt the exangdext tlow arccmmpounds @fd inteemedivenubedil for
Vi n n | Vi I

A R B BRI ARt ot B SEERE Bt

eipl@yeles bf?aﬁ-, théselcBipBdsis 4ed forth Abyeompound t hat

enhances the devel opnent of a type 1 hel per T cel

response, interfering RNA anti-sense RNA Imqginod,

ribavirin, an inosine 5 nonophospate dehydrogenase

i nhi bitor, amantadi ne, and ri mantadi ne. -89 WO

2006/076529 PCT/ US2006/ 001149 fi::," I1;

Lo B ST R 1 X T I N I S

"1 ffLIL 44- 1x,41 [0186] In still other

enbodinents, t he conpound having anti-HCV activity is

Ri bavirin, levovirin, viram dine, thynosin al pha-1, an

i nhi bitor of NS3 serine protease, and inhibitor of

i nosi ne nonophosphat e dehydrogenase, interferon-alpha,

or pegyl ated
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i nterferon-al pha alone or in conmbination wth
Ri bavirin or viram dine. 5 [0187] In another

Wem’mmnﬁemt s, the conpound having anti-HCV act PeTB2006/001149

I8 sagkng, actipve agai nst HCV is interferon-al pha or
pegyl at ed i nt erferon- alpha al one or in conbination
with Ribavirin or viram ditehenedhpl es [0188] In the
exanples bel ow and t he synthetlgygghenes above t he

fol |l ow L6, abbrevi ations \gavedt foll o
meani f an_abb.ren i s ot det/has
its wgen€ral |y accepted>¥eani ng. gL =B ro |t'r3rs M =

mcronol® g =m crograﬁ% NMR = nucl ear magnetic
resonance boc = t-butoxycarbonyl br = broa d =
doubl et 6 = chem cal shi =doubl et of doubl ets

Di =0 d| | sopro yl et hyl ne P =

4- net h yri e | beco~g Mbdi fi ed
Eagle' s I\/eal u = NI met m d B5Q =

di ngt hyl sul foxi de DTT =7di t hi ot I s

etﬁyl Bhedi ani netetos aaceti c aci d ESI = el ectrospray

ionization g = gram h or hr = hours|HATU =

O (7- Azabenzotri azol -d - N, N, N, [N -

t et ramet hyl ur oni um hex or ophosphate HBTU= nn,

O Benzotri azol -1 -yl - ‘ll‘] N _tet ametMéum
hexaf | uor ophosphat e repPat it us C viTus“HP =

hi gh performance | g8 romat'ogr aphy Hz ="hertz
| PTG = i sopropyl - f 3- D tshi ogal act opyr anosi de

><:jﬁ—{:><

MeQOC

MeQOC

Example 1

2-[2-(4'-chloro-4-methoxy-biphenyl-2-yl)-quinolin-6-y1]-3-cyclohexyl-1H-indole-6-
carboxylic acid (Compound 200):

Preparation of 4-bromo-2-methyl-1-nitro-benzene (102):

[0190] " To an ice cold solution 0f 10.0 g (65.7 mmol) 3-methyl-4-nitro-phenylamine
in 200 mL acetone, was added 21 mL (197.2 mmol) 48% HBr. 4.54g (65.7 mmol)
NaNO; was dissolved in 20 mL water and was added dropwise to the amine solution at
a rate to keep the temperature under 5 °C. The mixture was stirred at this temperature
for an additional 10 minutes then 1.5 g (10 mmol) solid CuBr was added portion-wise

at a rate to keep the temperature under 15 °C. The reaction was complete when no
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U= International Units 1C50 = inhibitory
concentration at 50%inhibition -90 WD 2006/ 076529

wWOCTeW$Z206/ 001149 J = coupling constant (gi vearius2dda/001149
" Unkas s, otiher wirgey indicated) m= nmultiplet M= nolar
Mt

H+ = parent nmass spectrum peak plus H ng =
FRore W&Pa?n pialuated (abpyti ltSémnum) Thﬁwaml%mturqmﬂ evaporated to

s eQesﬁ@ was @solvadGfi b Q%Ett 4 and ’f% ethyl
nombd! a &y

= hanogr am I‘I ace

w'diate; ']Fheairgama: pleast miap quphed @vas]i&a%vﬂh Rxakey m)amu@&alNhCl (2x)
ermlllon = pounds

%%%81?%@\%%Oﬂpﬁr yos f‘é\ﬁéfﬁg%fates lﬁ%g’@'nﬁ‘f’sgtﬁ gherthe Pﬂ“éﬁ @eoduct as
hiyeilidwl sols WRIFR AR RAREBYA bg ﬁﬁeﬁﬁ?@ﬁ(ﬁfghuoo rh sc8 gﬁ T&%lemg

TOxi ¢ concentration at 50%celT toxicity tetraki's or
taduanglelugion; t et r aki s(tri phenyl phosphi ne) pal | adi un( 0)
pal | adi um TFA = trifluoroacetic acid THE =

t et r ayeld:af045n(73%d)s =

Tri s(hydroxynment hyl ) am nonmet hane UTP = uridi ne

tri phl}q»mke(cﬂm?% (Srh) 7.87 {d) 1) JHWHQY@VHJL’??% Gﬁl m) 2.61 (s,
are conmpounds and internedi ates useful for
Ié')rpounds of the present invention. An overV| ew of t he

synt hetic protocols
Preparation of [(E)-2-(5-bromo-2-nitro-phenyl)-vinyl]-dimethyl-amine (104):

[0191] A mixture 0f 9.26 g (42.9 mmol) of compound 102, 14.3 mL (107.2 mmol)
N, N-dimethylformamide dimethylacetal and 11 mL DMF was heated under a slow
argon flow at 145 °C (bath) for two hours. The reaction mixture was then evaporated
to dryness. The dark pink product crystallized upon standing; MS: 271.01 & 273.01
(M+H"); 'H-NMR (DMSO-de): 5 (ppm) 7.88 (d, 1H), 7.68 (dd, 1H), 7.58 (d, 1H), 7.05
(d, 1H), 5.59 (d, 1H), 2.90 (s, 6H).

Preparation of 5-bromo-2-nitro-benzaldehyde (105):

[0192] Compound 104 (11.63 g (42.9 mmol)) was dissolved in 500 mL 1:1 mixture
of THF and water. To this solution 34.3 g (160 mmol) NalO, was added and the
mixture was stirred at room temperature for 1 hr while the dark solution became pale
yellow with a heavy precipitate. The solid material was filtered off, washed twice with
100 mL ethyl acetate and the organic phases were pooled and evaporated to dryness.
The residue was filtered through a 400 mL silicagel pad using toluene for elution to get
7.08 g (71%) of the title compound; H!-NMR (DMSO-dg): 6 (ppm) 10.10 (s, 1H),
8.09-7.99 (m, 3H).

Preparation of 2-amino-5-bromo-benzaldehyde (110):

[0193] Compound 110 was synthesized from 5.45 g (23.7 mmol) of compound 105
using the procedure of L. I. Smith and J. W. Opie (Org. Synth. Coll.Vol. 3, 56) in 55%
yield (2.6g); MS: 199.97 & 201.97 (M+H"); H'-NMR (CDCls): 6 (ppm) 9.75 (s, 1H),
7.71 (s, 1H), 7.39 (d, 1H, J=9.3Hz), 7.22 (s, 2H), 6.72 (d, 1H, J=9.3Hz).

Preparation of 1-(2-bromo-5-methoxy-phenyl)-ethanone (108):
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enpl oyed to prepare these conpounds is set forth
above. -91 WD 2006/ 076529 PCT/ US2006/ 001149 |1l :::1|

Wo|2006/076529 ii,.. 1E. J(~r, ciiy (G 0Ly~ PCTAUS2005/001149
< TR LU LR ~~i .. |~ :1- Scheme 10 / NO \ N2

103 | 03 B"a 2N B 101 102
\l(bl%l Bran(ljzeB?ol% é].\tmgn QF 8.5 g (35 mmoINgpronyo-Sian@haxyzbenzoyl
/Elrlloﬁlié in 4Oc3m[/tol'ue@ @éﬁ% (@Bé@&floj!}g)% %Qlﬁolu%ia &'flilutg?n (é‘
mlmnwmdedmm argdrﬂatmb%plﬁre @imefByNilipyropHofic = contact
With ek sil&&ld"be aV01ded') The ice bath was removed and the mixture slowly
warmed up to room temperature. Once the reaction starts it proceeds rapidly resulting
in a turbid solution. The reaction was complete in 30 minutes. It was then cooled back
to 0 °C and was quenched by adding 10 mL ethanol. The mixture was evaporated to
dryness, the residue was dissolved in a mixture of 50 mL 1M HCI and 100 mL ethyl
acetate. The organic phase was separated and washed with 50 mL water (2x), brine
(2x) and was dried (Na,SOy). The final solution was evaporated and the oil dried
overnight in high vacuum to give 7.96 g (99%) of the title compound as a colorless
liquid; "H-NMR (CDCls): & (ppm) 7.46 (d, 1H), 6.96 (d, 1H), 6.83 (dd, 1H), 3.80 (s,
3H), 2.63 (s, 3H).

Preparation of 1-(4'-chloro-4-methoxy-biphenyl-2-yl)-ethanone (106):

[0195] A mixture of compound 108 (6.0 g, 26.19 mmol), 4-chlorobenzeneboronic
acid (4.51 g, 28.81 mmol) and Pd(PPhs), (0.303 g, 0.262 mmol) in toluene (250 mL),
MeOH (60 mL) and 2 M NaHCOj; (25 mL) was stirred under argon at 80 °C for 16 h.
After removal of the solvent, the dry residue was dissolved in CHCl; (150 mL) and
filtered. The solvent was evaporated and the residue was purified by chromatography
using CHCl3-MeOH (70:1) as eluent to give the title compound (6.33g, 93%); 'H NMR
(CDCls): 7.36 (d, 2H, ] = 8.4 Hz), 7.27-7.21 (m, 4H), 7.02 (d, 1H, J=2.7 Hz), 3.86 (s,
3H), 2.05 (s, 3H). MS (ESI) 261.07 (M + H).

Preparation of 6-brom0-2-(4'-chloro-4-methoxy-biphenyl-Z-yl)-quinoline (111):
[0196] Compound 110 (100 mg (0.5 mmol)) and compound 106 (130 mg

(0.5 mmol)) were dissolved in 5 mL ethanol, 800 uL 10% KOH (1.5 mmol) was added
and the mixture was kept in a 90 °C bath under argon overnight. The solvent was
evaporated and the residue triturated with water. The semi solid compound 111 was
purified on a 400 mL silica gel pad using toluene for elution to give 2.03g (44%)
yellow gummy material;MS: 424.03 & 426.03 (M+H");'H-NMR (DMSO-dg): 6 (ppm)
8.20 (d, 1H, J=2.1Hz), 8.10 (d, 1H, J=9.0Hz), 7.93-7.83 (m , 2H), 7.40 (d, 1H,
J=8.4Hz), 7.26-7.23 (m, 3HO, 7.16-7.03 (m, 4H), 3.85 (s, 3H).

-94-



(<

10

15

20

25

[\ O 174 200 Exanple 1
2-[2-(4' -chl or o- 4- met hoxy- bi phenyl - 2-yl ) -qui nol i n-6-yl
\szaMﬂyen@hexyl | Hindol e-6- 5 carboxylic aci dPCT/US2006/001149

qcnmm@uqﬂ 20 Pr epar ati on of
- brono- 2-net hyl -1 -nitro- benzenex§102): [0190] To an

Péawatlen 9bPhoronicorididertyagive 06 3Cyelatiexyl-1H-indole-6-carboxylic
acigamethyl estert €143):phenyl amine in 200 L acet one, vvas

(0D CoutBaubd 312 0T by B s Aitelnee ifplifatonsl Patent

Apphvdtion Hubhbahﬁ)nammlﬁhrwt)lmml@l&l), 800 gl (8embY pBﬁSﬁum acetate,
enper at u er The mi'xture was_ stifred

ﬁﬂ?egﬂ (gﬁ% {)r[B(uPhﬁ%&anéIﬁ)CAu@}dtﬁ 6840 momeh hl?r(f@ép‘inﬁéln

ély@olgto()égom&e %lfékélqecgﬁ%'o ﬂ‘iﬁﬁ)lﬁgg r Fll‘.gé %Hﬁq.%e\yvass%ea@ 4

a'rate’'to keep the tenperatureé un
peanighbat 95a6°. Ghephuee groduenwaopreSipited BY@adieidh 9290 mL water and

PCT/#&%O 6/ 001149 ngre nltro en eval uated (about 15
HEnArRLSd onrg, silip gelpp HSlﬁf%%t H?fk? Hblagsiaip spluet gradient elution to

e are R BohE e M SR KR (MBSl BRI L
e ‘%2%?’“ e en uaparated
§§¥2§§>§%’55§8€3§ eqllﬁglacr ude product as 5 a ygl | ow
solid which was purified % filtering through 400 ni

gmnaeaﬂgepf 2783+ (4ixshigyo-4-pre -kiphenydr2-ylyiquinpling 6-yHsky
fypé%exy LHNmol(e pxylE 4qigh §00Y. 87 (d, 111, J 8. 7THz) ,

7 f
(0191 72 il of o e f0 23 colt Bt BRAREKD B Mo
olmdt)lmd 1[18,15R1ing A0 .05 xirnis]} tenfakﬂ (ﬂ‘ﬁ)}@nﬁlﬁﬁo@hiﬂw bﬁlld@lﬁum 6 mL
?npou 102, 14.3 nL élO?
fQlueng; e iy methaneland £0 |Hﬁ°eiaHWt8@: éqdauméwrhmatﬂ_wmreawasmder

fl t 14 th
RSP e O e (O304 Bfpvice or
tompstddds whidiewataused piitbuPsolie. Conipéld 1121%suﬁﬁ61ved in
st andj ng; I\/IS 271.01 & 273.01 15 (M

Y S a®):3 BL(1HEMN2OH Bes @ﬂedmpi wag heged d@BS nfo:r)so ITnB®s. It

‘&r cyhphrascl B3y, Thibos et Vs bl seCinpir A PHBEL rollowed by

c[o(ﬂiz%hg@@mum a%@élldvﬂsl 1031 fed (cORpBuidrPA0 Wad'\@Ssolved in
di ssol.ved in 50 m xture of THE and water. To

qeRtosttls dimly ﬂM%HCy lg‘ cthmemlaﬂderdaar@t Qe XtHERIes euatiorated to
& s$Orug I)é 1H{1@ %ﬂdreﬁ ‘flgwg‘fe r 519@@0%?@&{ 8%%1%11{ t%ryléld

whi |l e ut1on cane
Weﬁmg (p@%@: IyplildvaE@hd MSGSS’ZIIZB dViFBI R hMIMRﬁmmd)tcﬁy @ctppm) 11.66
& e, ¥3308 1 8%, 820 d, 11, 7=8.7H2), 8.12 (d, 1H, I=1.5Hz), 8.00-7.95
(m, 2H), 7.86 (d, 1H, J=8.4Hz), 7.59 (dd, 1H, J=8.7 and 1.5Hz), 4.47 (d, 1H, J=8.7Hz),
7.34-7.28 (m, 3H), 7.22-7.18 (m, 2H), 7.14-7.11 (m, 2H), 3.8 (s, 3H), 2.96 (m, 1H),

2.05-1.22 (m, 10H).
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100 nL ethyl acetate and the organic phases were
pool ed and evaporated to dryness. The residue was
woizbdemredot hr ough a 400 nL silicagel pad usi ngPCOIUS2I6/001149

< Il DByt Tom L opget  7.08 g (71% of the title

conpound; H1-NWVR (DMSO-d6): 8(ppm) 10.10 (s, 1H), 25
8.09-7.99 (m 3H). Prepar ahsped
2- am no- 5- br ono- bengal dehyde (110): | 019% Corr'pound
ynt hesi zed fMom 5.45 g (23, 7 ) of
ﬁa uﬂlﬁ. He procedure_of L. 1. '
: =3 CoII.Vo’I. 3,
(2.69); MS: 199, 97& 204. 97 (MrH+) ; - NVR CI8)/
(ppn) 9.75 (sWAH) ,m 30/7.71 (s, 1H), 739 (dys 1H, )
J=9.3Hz), 7.22 (s, 2H), 6.72 (d, 1H, J=9: ).
Preparation of 1 5- net hoxy- pheny et hanone

- p2- br oso
(108): -93 ( &

To an T1ce cg
201

2- br ono- 5- net h
9.63 nmL (19.25 ‘
di met hyl zi nc was Under” ar gon at nmosp
(di met hyl zinc is pyrophoric - contact wtH
be avoided!). The ijce bath was renoved and t
slowly 5 warnmed up to room tenperature._gnceythe
reaction starts it, procgeds rapidly reiaﬁting in a
turbid squtLonogﬁhe regedi on was complEte i n"\3Q

t #d back tfo O {

e m xture

Fi r 11Gshou'fod

mnutes. It Ma
guenched by ad
evaporated to dry
m xture of 50 niL ﬂ':
The organi ¢ phase was separated and washed w th 50 L
water (2x), brine 10 (2x) and was dried (Na2SO4). The
final solution was evapor gkegpfdsl the oil dried

overni ght in high vacuumto nge 7.96 g (99% of the

ti 1depr AP- '-QHio%Jcleﬁaho‘%ﬁqﬂﬁ nyl 2 ﬁﬁg%g 1-3-
S (PeydIo ex%ﬁ-lf—ldindagﬁcz@rbg%ﬁéj%gi ath .'Ic:%%ergggﬁ:)ou a 20}1)]
3.80 (s, H, 2.63 (s, . Preparation

Preparation| of dctent-hatolysarbbinylmetlyy1-22[2y(4)-chldpe-Aomettok §iphenyl-
219)-uoiredin-Gxyli 3<tyclehenyl-tArpdolob-dddok AidaGd n&@hﬂ%iter 115):

~4-chl b , [ id (4.51 g, 28.
T3 11 8k PR OF B S0 10 488 o sordboumdindd e 18 mL.
DMBU TS ng (1MFCGhin0O N4 Wwadhdlied. WhDMELBe &aostiod YRS vacuum at

stirred under argon at 80 C for 16 h. After renova
thip tamperaguieviens0 minesd then abgiotuempestatc Seol Sathutes. THGIG

filtered. The solvent was evaporated and

R e TR RN S e
fEHG iSO HeR Ghd Jeadtorl il e ITHESS ol ARL frhd FROH:

(6,339, 93%;: 1H NWR (CDCl’y)l: e7. 360(d, 2H, é‘?pg& . B%he
Iqgidue tiptugated; with wWaigr tg gjve 648 @pe (99%) i theltiths Gonbpyund Aft&6drying.
T(Fl>§ g%rg ﬁnidovﬁasgﬁdée%’ pu?’é_%nougﬁbgr %ﬁlﬂc t2061}s'ec\)57ith<o|1\1/lt ﬁ]r@ef purification;
MsS: 51 628 (RIHHE).- chl or o- 4- et hoxy- bi phenyl - 2-yl ) - qui nol i n

e (111):
Preparation of l-carboxymethyl-z-[2-(4'-chloro—4—methoxy-biphenyl—2-yl)-
quinolin-6-yl]-3-cyclohexyl-1H-indole-6-carboxylic acid methyl ester (201):

[0200] Compound 115 (648 mg (0.9 mmol)) was dissolved in a mixture of 20 mlL

TFA and 2 mL anisole. The mixture was allowed to stand at room temperature for 1h.
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[0196] Conpound 110 (100 ng (0.5 nmol)) and conpound
106 (130 ng 25 (0.5 mml)) were dissolved in 5 nL

wetzbm;mlssmsoo L 10% KOH (1.5 nmol) was added aad/uskme/001149

<SR Wﬁ&[@ﬁnhﬁln a 90 C bath under argon overnight.

qt %ﬁh EFH evaporated and the residue triturated
v%r % RO eST‘ﬁ%Te SEaRorafed.ithe residpe uigs CQ‘PYamded pithiDMEdind was
Ahed T‘}QQrﬁﬁe b(%dc? $al ﬁhnﬁ%fjuslﬁgﬁjﬂﬁ I-h‘i?‘: Ip %iémt \zrt%élg%erted to

to give 2.
thej26] 9B as Idle%rljapd E‘brNNRp@ﬁMS@wﬁ)gwﬁS((lpmg)(SfB%) #M26G50d6

M‘*HJ»%&WE <D§Vﬁ§8 dqué (%JHE 8. 2? -85k. %rn,zléi)( 308 MHS 7.92-7.67 (m,
3107 70.087 (4 285437 89 gélg%gg 33730 (DB OUPTBRER, 4), 4.83

/ US2006/ 0011 Pr'ep n of ot onf’c “ac
éﬁeﬁH\)a&fﬂl@ o), 2.39(@i, dhﬁxyDO-llHi)l(mdiH)G car boxylic
acid nethyl ester (113): [0197] Conpound 112 (lg (3
nmol ) synthesi zed as descr,d bedlgg I nternati onal Patent
Appllcatlon Publlcatlon N 03/010141), 890 ny

| si u 05 20 15 mmol )
p( B hoBiiBeitBodi »?lil- B4 Gy snehomr Diphep2-1)-
Ey §/ j“'ﬁy ot OYf %&F‘@ S Pgeﬁjcarkomhmm nu?; RB3)
Pi-offaitiGon\B2- T@@i'&*ﬁlo@yﬁﬁ{%ﬂm}ty lﬁbhé’x?yl- diin @' 1|-3-

Sy BsHSH1- NRB-nkrPhb A 13110 ok Sig 1|‘H Qoi %rﬁ&xﬁﬁ fd methyl

&k 1w purified on‘a si u5|n
t ol uene-et hyl acet ate solvent gradlent elutlon to

281 Agnixige ofiguypaindi20d (128 ing (0.0fmnmot)),193. MVRg (0.243 mmol)

GRYTG50%4 6 B AE i AR i Dot wg gred s sqmperature

2045 hifkigd. 25. 5314@80 AFtmmohmorgholfie brad 2d848 antthl mixture was

Preparation of
stirfed-fori] 0 whteonimutes Bt yenb ivak evaporadedy e 1@tidBO o trfiutdted

hexyl -1 dol e- 6- car boxy] d (200
VR AR S el Wit e o (P oo 'iliout urher

pubflicatiord; 16 708mB \vikPrigonpound 113, 58 ny (o 05 mol )
tetrakis- (trlphenylphosphlno) pal | adium 6 niL

F&bﬂﬁﬁﬁm of- 12 96}&1&991 %é.gi :g Sp.
e e R o e
[ﬂaaz] d&wpmumi m541mhmnommmwmum@med 0] Pl QFa 1:1

SRR ReduiEr e wEdp oinah S Tl Ratisolvimmotigddod
anll theRiMaR vRALRIBREALELD ¢c§’f<1qif1y§1ﬁ8§% Jgigtﬂrgy(,v% ég{;r% cdier

i sol ated using RP-HPLC convert

vaaum aed thelrésodves Wﬁpurfﬁeddvmnlhbdmmj 20ke p@&u&lvﬁé‘théfﬁébnverted
/1, 4- di oxane was added

th PR 3RE b b on SoBbus A0 der s Tams RS of heite
coRPOMEMST 1525 PRELS AR P800 | 6980 kB8t 111, 15711,

overni ght to yield 2

85197(d23H(Jv+8ﬂHz);L$40lefmm 483 (mszﬂp,pzm 1:54@51 235 A% (d, 1H,

4121zf‘ ﬁ%ﬁ 2;/ 05‘»#%342@ 7h8 ke, Br2 9 55T, 21 .87 (5 3H)3.55-3.20

(m 8H), 2.62 (m, 1H), 1.92-1.17 (m, 10H).
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(m 2H), 7.86 (d, 1H, J=8.4Hz), 7.59 (dd, 1H, J=8.7
and 1.5Hz), 4.47 (d, 1H J=8.7Hz), 7.34-7.28 (m 3H),

W(MQ(IM)?GSLB (m 2H), 7.14-7.11 (m 2H), 3.88 (sPCBHE2006/001149

ZEPELI L)y 1. 05-1.22 (m 10H). -95 VD 2006/ 076529

PCT/U82006/001149 I << Qi S e B e e

1-:::10 'I"iEiC: (|:|fExampl|e|4 ~i (=

Sc eme 11 0 C _A/P cl 110 115 A Q—ICIO\ICI NI O
‘iarboiﬂleethyl'&d?'@' chloyo-4-methpxynbiphenyl-2¢B-quinolin-6-yl]-3-

Ex ampl e 2 cpclohexyl-1H-indole-6-carboxylic acid (Compound 202)

?02@3](1 Ib2’>ﬁ]¥ 'fﬁfeh%hﬁ% bﬁ v&szcsprﬁﬂlegfz?d? nﬁ%@lﬁf)éu%ﬁ ng B%QV%T‘ ed for
eminplouned 2§3;MSs 684.2( @omﬁhhld I\EQR)(DI\ESQRE? %tcpﬁigl) @fztshs 16 (m,
fgﬁbﬁé};f YR, TE . 1R LR ) T S (o, 2HD), 743 (d, 1H,

P=9/ADl7)04 1389 30%2 gﬁg% 7. ?9 736@8' (Bl‘%ﬁgg% Y‘{Ao le?fl £200s gﬁg%}’d (m,

Ic aci'd neth
i), dt906h19tm5mH)tTg (0.985 mmol ) of conpound 114 in 18
nmL 10 DVF, 47.5 ng (1.97 mol ) NaH was added. The

m xture was stirred under aclg this tenperature
for 30 m nutes, then at ra'i/ﬁ‘h“} %erature for 15

est @Bg’ 6;}3%” Egj@m et b2 0 ohiprasesthony biphen.2-y1)-
- 3 epglawﬂgﬂo%cafbﬁwl& a¢id (Gempound 394)
[0@64]8V’¥B@ tifle @Qm?ﬁﬂn& W%is s f'rrohi lﬂ%&g'ld’\%({lhm"mes&eps as

to give 648 909 he t| e conpo

@ﬁsylrlhgd fwomu@drmém crmpound 263 rppiaemgnnmome WRthC

fifgtiEnath Egré%t st nts: 4 50 3R R (S0 5): 5 (ppm) 9.02

@fw%'?ﬁ%??‘é@““ RS AA R rade
a%ﬁe% R (m, é’&l)e? 462@1 J~§GHZO)]7 mﬂq@a (m¢l3H),5.7-648 (mg 4H),

485 &, 51927 @esufs i Y. éf??'m B 2B 1809 0£9 H8m, 12

Example 6

1-[(4-pyrrolidin-1-yl-piperidin-1-yl)carbonylmethyl]-2-[2- -(4'-chloro-4-methoxy-
biphen-2-yl)-quinolin-6-yl]-3-cyclohexyl-1H-indole-6-carboxylic acid (Compound
205)

[0205] The title compound was synthesized from compound 201 in two steps as
described for compound 116 and compound 203 replacing morpholine with 4-[1-
pyrrolidino]-piperidine in the first step; MS: 781.37 (M+H");'"H-NMR (DMSO-dg): &
(ppm) 10.49 (m, 1H), 8.26 (d, 1H, J=8.4hz), 8.18-8.15 (m, 1H), 7.96 (s, 1H), 7.87-7.84
(m, 2H), 7.67-7.644 (m, 2H), 7.44 (d, 1H, J=8.4Hz), 7.32-7.29 (m, 3H), 7.20-7.10 (m,
4H), 4.97 (m, 1H), 4.38-4.33 (m, 1H), 4.03-3.87 (m, 5H), 3.37 (m, 2H), 2.95 (m, 3H),
2.56 (m, 1H), 2.10-1.22 (m, 18H).
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20 TFA and 2 nL anisole. The m xture was allowed to
stand at roon1tenperature for 1 h. -96 WD 2006/ 076529
\V@@WKMSEQ@6/001149 tf ra i(::: vy b= oL Tt PCT/USRG06/001149

E T ﬁl%“ - “ L SIL, L ~Eat!..-~r,; | After
ia Ie& Wet e evaporated the resi due was
co evapor ated with DVF andExwmmpledri ed. The crude
product was purified using RP-HPLC. The product was
cbieY-diuethylaninecdibbonylaing thyl]-2H2-(4'+ dhdat of 4 metiooRychipHen-2-yl)-
200 quinglin-g-yAP3-cyoloh&4A1FVBIdobE BcarbokMic-cid HEdPound 206)

&ng& é ti I%CSI%E %Wgs%yg@%glzgh?%@og%%ugg 2é§ inﬁ%v?zs’te(% as
5  d&deribdd ﬁ@t(@mﬁ@ur{g)"ll@dﬂh’coﬁ}pagng Z@reiﬂ'ébn%@x@rpﬂolﬁi’e Wil

2H), ,
Eumt—hylemme in the first step; MS: 672.27 (M-I-H ); H'-NMR (DMSO d6) 5 (ppm)

%;[1 Bﬁi,gﬁ{?ﬁﬁg 7}&? B PR HM R M) 70k 7 Fry 825 83 T BENS 66-
968 18, QH)67'4/4 {d; $Hgml4gm§xyl3ilﬁs @15105}9 6197 dXopay 141D, 4.94 (s,

aci ound reparation of

2H),2. §74(snglﬁ) 3r%9- &~ Haﬁ;is,tﬁfphéﬁw(mzlm N-Fal A6 (nn 1Sy |
1- 3-

cycl ohexyl -1 - (2- nor phol i n-4-yl - 2-oxo-et hyl ) - 1Hi ndol e-
6-carboxylic acid nethyl ester (116): [0201] A

m xture of conpound 201 (128 ngy (0. 194nmmol)), 92.24 ny
(0.243 mmol) HATU and 84.6 L (0.485 nmmol) DIEA in 2
nmL DMF was stirred at roomtenperature 15 for 15
mnutes. 25.5 L (0.291mmol ) norpholine was added and
the m xture was stirred for 10 nore m nutes. The

sol vent was evaporated, the residue was triturated
with water. The solid product was pure enough (by
HPLC) to be used wi thout further purification; Ms:

728. 28 (MtH+). Preparation of

1- [ N- nor phol i nocar bonyl net hyl ] -2-[ 2- (4" -chl or o- 4- net ho
xXy- 20

bi phen-2-yl)-qui nolin-6-yl]-3-cycl ohexyl -1H i ndol e-6-c
arboxylic acid (203): [0202] Conpound 116 (141 ny
(0.194mmol )) was dissolved in 15 nL of a 1:1

met hanol - et hanol m xture. Then 3 nL (3 mvl) of a 1 M
NaOH sol uti on was added and the m xture was stirred
at 50 Cfor 1.5 h. The vol atiles were evaporated under
vacuum and the residue was purified with RP-HPLC. The
product was then converted 25 to HO salt as descri bed
for conpound 200 to give 14 ng (10% of the title
conpound; Ms: 714.28 (MrH+); 1H-NVR (DMSO-d6): S (ppm
8.20 (d, 1H, J=8.7Hz), 8.13 (d, 1H, J=8.7Hz), 8.01
(s, 1H), 7.86-7.83 (m 2H), 7.67-7.64 (m 2H), 7.44
(d, 1H, J=8.4Hz), 7.30-7.27 (m 3H), 7.19-7.09 (m
4H), 4.98 (s, 2H), 3.87 (s, 3H), 3.55-3.29 (m 8H)
2.62 (m 1H), 1.92-1.17 (m 10H). -97 WD 2006/ 076529
PCT/ US2006/ 001149
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Exanpl e 4
1- car boxynet hyl - 2-[ 2- (4' - chl or o- 4- net hoxy- bi phenyl - 2-y

WO)zemﬂahmbi n-6-yl]-3- cycl ohexyl -1 H i ndol e- 6- caCh@s106001149

ggicg(Gomppyng 1 R@2) [0203] The title conmpound was
synthe3|zed from conpound 201 as described for 5

compound 203; MS: 644.21 (S&HEMEIRVR (DVSO-d6): S
(ppm) 8.25-8.16 (m 2H), 8. . 7.93 (d, | H),
787d1H381Hz)/712><;\D}% 7.45 (d,
1H, 7 gg@ff@ 20-7. 08 H)

(m :
4.81 (5224, 3.87 259(mIH)H0}@1@/19
(m | 0-135 Exanpl e 5 1ON°€L- NG,

[N—p|pera2|nylcarbonyfnethyl] 2- 118

[2- (4" -chl oro-4-net hoxy- bi phen-2-yl) -

gui nol i n- 6- -3-cycl ohexyl -1 H i | e- 6- car boxyl

acid (Cbnp«ﬂﬂb 204) [0204] Thel{title conpound mﬁg
synt hesi zed/Trom conpound P01 i two steps. a

describ L sconpound 116 2 8quound_20§ ; i
nor g e th  pi perazi ne ne first step

(M) ; HL- NNF{,(DNBOda)g
m 2H), 8.23 (d, 1 =8. 7THz) ,
8.01 (s, I H, 7.8 84 (m 2H), 7. 68-7. 62 (n1 ZFD
7.44 (d, 1H, .4#%), 7.32-7.29 (m 3H), 7.2-7.09 (m
4H) 7 5.05 (s 3.87 (s, 3H), 3.01-2.93 (m 4H),
2.61 (m 1H)/ 20 (m 12H). Exanple 6
1-[ (4-pyrrolidin= | - pi peridin-1-yl)carbonyl nethyl]-2
-[2-(4" -chl oro- 4.
bi phen- 2-yl) - qui nol 6-yl]-3-cycl ohexyl -1 H i ndol e-6-c
arboxylic acid (Conpound 205) [0205] The title
conmpound was synt hesi ze rom conpound 201 in
steps as described for npound 116 and conpo
repl aci ng norphol i ne wi.th 4-[ 1-

(MtH) ; 1H NMR ( DVB
8.26 (d, | H J=8.4h
H, 7.87-7.84 (m 2H),
1H, J=8.4Hz), 7.32-7.29

15 (m 114), 7. 96 (5X1
%44 (m 2 : d,
§H)C§7.(207T)0(m

4.97 (m 1H), 4.38-4.33 (n1 1H), 4.03-3.87 (m 5H)
3.37 {m 2K), 2.95 gfp 2.56 (m | , 2.10-1.22
(m %§ WO 20 _;b76529 PCT/ USR006F001149

Exanmpl :

qU|noI|n-6-yI]-3; Johexy o@Je-Gc Poxyl i ¢ achydyy,
[ compoun
Wo steps as 5

descri bed for conpound 116 and conpound 203 repl acing

nor pholine with

Example 8

1-[N-morpholinocarbonylmethyl]-2-[2-(3-amido-4-hydroxy-phenyl)-quinolin-6-
yl]-3-cyclohexyl-1H-indole-6-carboxylic acid (Compound 207) and

1-carboxylmethyl-2-[2-(3-Carbamoyl-4-hydroxy-phenyl)-quinolin-6-yl]-3-
cyclohexyl-1H-indole-6-carboxylic acid (Compound 208)

Preparation of 4-bromo-2-dimethoxymethyl-1-nitro-benzene (117):
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dimethylamne in the first step; MS: 672.27 (MtH+);
H1- NVR (DMSO-d6): S (ppm 8.21 (d, 1H, J=8.7Hz), 8.11

w()d006V07&$29J:9. OHz), 7.96 (m | H), 7.87-7.83 (HCT/ZJISI)Q06/001149

TGS . S8 (., LRED 7 44 (d, 1H J 8.4Hz), 7.31-7.28
H)I, 7. 09 4H), 4.94 (s, 21? 2.87 s
&%07? Q@ S@é.ltlogp:bt‘S 9(21(:73(11gm013|q)f cotppad 1S inHpO mL methanol
bR B Moy BROBLRIERAS kep im0 G i for 10

niinuted) The solvénts wiere evaporated;anB the febidue was céJevapoE'ated lyith
EVE 12 Br O Br &N O~ "O O~ p&N\NOZ "NOZ HGO

l;’é'ﬂlwelsl? roppgoilwagylgieddn high vrauum qernight-to @ivie thy tite |

ephpind R abaftigipiqd ARt Bsaky § Chen e 178 on
IlEI)-(I), 5’.7|8_(sg|[1>51)),\l3.-30/(s,-6H)O-| OHNH 2 - 208 207 O NHz
anpl e

Bréérinebps KLaceoRpMUITELMo-Pck oot A (18O Oy

henyl ) - qui nol i n- 6-
UfZPSB Syimixgie o 0-0gHR 1 A3 gimeolp of enrhyonupd 147 2 #2 g (€bHrpumoi

adsiftf eetate, 750 mg (1.07 mmol) P(Ph);PA(I)CI, catalyst and 14.7 g (65 mmol)
bis(neopentylglycolato)diboron in 120 mL DMSO was heated at 50 °C under argon for
4h. After 150 mL water and 150 mL ethyl acetate was added, the organic phase was
separated. The aqueous phase was extracted one more time with 50 mL ethyl acetate.
The organic phases were pooled and washed with water (2x), brine (2x) and dried
(sodium sulfate). The solvent was evaporated and the residue was purified by filtering
through a 400 mL silica pad using toluene-ethyl acetate gradient to get 4.4 g (84%) of
the title compound;MS: 240.07 (M-+H").

Preparation of 2-bromo-1-tert-butoxycarbonylmethyl-3-cyclohexyl-1H-indole-6-
carboxylic acid methyl ester (119):

[0209] To an ice cold solution of 2.5g (7.44mmol) of compound 112 dissolved in
DMTF, 223mg (9.3mmol) NaH was added and the mixture was stirred at this
temperature for 30 minutes under vacuum, then 1.16mL (7.81mmol) bromoacetic acid
tert-butylester was added. The reaction was complete in 5 minutes. The solvent was
evaporated immediately. The residue was treated with ice and water, the solid was
filtered off and washed with water (3x) then dried overnight under high vacuum to give
3.18g (95%) of the title compound as a yellow solid; 'H-NMR (DMSO-dg): 6 (ppm)
8.12 (s, 1H), 7.80 (d, 1H, J=8.7Hz), 7.63 (d, 1H, J=8.7Hz)), 5.08 (s, 2H), 3.85 (s, 3H),
2.83 (m, 1H), 1.93-1.35(m, 19H).

Preparation of 2-bromo-1-carboxymethyl-3-cyclohexyl-1H-indole-6-carboxylic
acid methyl ester (120):

[0210] Compound 119 (3.18g (7.06 mmol)) was dissolved in a mixture of 25 mL
TFA and 5 mL anisole. The mixture was allowed to stand at room temperature for 1h.

The volatiles were evaporated and the residue was co-evaporated with toluene (1x),
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1- car boxyl nmet hyl - 2-
[ 2- ( 3- Car banoyl - 4- hydr oxy- phenyl ) - qui nolin-6-yl]-3

) Woycd6mheszyl | H i ndol e- 6-carboxylic acid (ConpoRQ@/UR®BY/001149

10

15

20

25

30

" IS et I, i Ii t)

thyl-1-nitro-benzene (117 100
ngﬁgﬂﬁe} é}%@@z StYG/ﬂ%tl {ogpmpqund in quantltatgvmyleld

2.¥8g):ME( |
(P304 GO, T-NMIR 0SR-S Toomsf g 104 1), 780 @, 11,
mvmz)oﬂ 6r3c(dqhle;d——&@sz ns T00@, ZHL), 3¥84N(8)BEH), 2.83 (R, TH), 41'\92 1.24
glg oxane was added and the m xture was kept in a

b "for 10 mnutes. The solvents were evapor at ed
gnd the resi due was co-eva orated with nethanol. The

FeRration ofZrbrempahicyclohexyh1 é'@mmhohmlg‘hbxd-ethg/il)vﬁl-mdole-
pirarboxylig asidopethyliester d2&ant it ati ve y| eld;, 'H NI\/R

E@W&%{i‘t@% %?g%ézg7§%ﬁ%§ogfozchoéo d HH 3. 35 g'_PS 82 mmol)

Hgg‘ggm&mwm (nyl@mf mn6 )t]DIE—Aghﬁmll 731Inm>1|orrm \ﬁaftseb@h‘éd @@ﬂaghll?

ure o . . nmo (0] co oun
TSHE 0! 15 TS Thiy DR il 4SRRI morsboligp vas wifed and
WaPstirrdd (1P ) S R4 ﬁﬂlﬁ]egs Ceedbkeht R evkh 6({%&@&%%&%@? V\‘/)all%S filtered

10 bi s(neopentyl gl ycol ato)di boron in
theengbe silicasgy] pad @8 mlarusing thienerhthyhidotate gaQient to/gieR.88 g

el h et at ni; c hase
(80 DT orRl 4 R LB BoUTBEE rad Y SR GV D eso-
dRyr &(pphiy .08 (@1 BO=0oreh)hy s featales, 4HB1% cﬁ'f@?”iﬁ I=8 4Hz,
hases were ooI ed and washed w’th tér (2
féﬁ;),ér?& (a,rz 0l3.8¢ {8 BiN3 684314 (@), srmmassahym) 1vssl. 35 (m,
porated and the residue was purified by filtering
§§§%hrough a 400 mL S|I|ca pad usi ng tol uene- et hyl

cetate t to)(§_'('ér g (84% of the title

§ m isiohesy methw ?“di"l"dﬁtr@fphenyl) 1-2-
Boppholm-4-y %mow@esd Jegt-sxhoyylicacigd anethpbester (122)n

@21 8- 6Th&RRRRRS7 O(gb 73%}% ) &%&ﬁ%ﬁd@l 3b§’§9r?§]g% mmol)

an ice cold solution (7.44

of comgpurd118 46 img (0204 rnmr-)l) t@@anqtr(mleﬁwpmsphmppam&mn 2mL
P M T SRR K] e o GRSy our.
THeQBDRER dre BRdparatthld (Yt R LRSS ﬁ&&%&ﬁ%%gh p?c a pad

e solven S

reactlon Wwas conplete in 5 mnutes
@Yapdy) asiag tolnenedsthyleicytateTiradientdd give 408sng (%ai%)joflﬂlé htle

chfpRBRERL oy L IMR IBBinc oo oramce s A GR Teb i 5.01
(HOII@,IJ\#Q 25, 95930, 1(}959@ 7@&67”6’6 {dat § P%“ﬁ?é”i% 60 (d, 1H,
OMISO|Id ? fﬁ?

ﬂfﬁﬁz»ﬂé@ (@ LIS 358, BBy, SHSG8 18D, 5 OBL o) SEREOE B s, 3
310534 by P, 235t P L0 g ol -

P%ePz{rgtrtTl% o g- p e nPS't g%{'g}y:i e l())-g?cgf%iohlegll-ln ((jZO-lmeorgh(():l?l:-g?yl-Z-

ox -ethyl)- indole- -carboxyllc acld methyl ester (123):

[0213] A mixture of 20 mL methanol, 500 mg MgSO, and 100 mg 10% Pd-C

catalyst were hydrogenated at 30 psi for 15 minutes. Then 1 mL triethylamine was

added followed by 400 mg (0.69 mmol) of compound 122 dissolved in 20 mL

methanol. The hydrogenation was continued for 1h until the reduction was complete.

The catalyst was filtered off and the solution was evaporated to dryness resulting in a
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30 [0210] Conpound 119 (3.18g (7.06 mmol)) was
di ssolved in a mxture of 25 nL TFA and 5 nL ani sol e.
woheosro7e20r e was al l owed to stand at room t enpeCcatuse®6/001149
Fe ek i - i Theqwalipt i | es were evaporated and the residue
was Cco- evapor at ed with toluene (Ix), -101 WO

belydrows sl ovipchrvasdiosdy@on #§gnL mver(tumymm df dasl d:thzﬂrml acetic

?%ny%t%ro@ yoggﬁl@g'égfﬁﬂ%ﬁ‘}% d | n uant t| Veb%)t I%gh

Badmth lbsy,leld BI”,69 IrYg @Gm{tﬂatl\ibb'lof thé%ﬁle?:b%bouﬂd ﬁIS 604’ Qldil) WA );H -
Nl\@ﬁ(@ 'dé)ﬁﬁ (Hl@?@ 7. g%(ﬂ?ﬂ&zﬂré? (Cbﬁ&f_g 4Hz), 7 62 (dd, 1H,

s By AR S S s

I E218. 7Hy) it 24 (s, Q1D 3.84 73 3H),(37485.407m, RHY2. wgwmdl .88-1.25
é% .35 g (8.82 mml) HBTU and 3.07 nL (1

n 50 nL DMF was stirred at room tenperature for
15 mnutes, Then 1.23 m_ni)é4 1 nmmol ) nor phol i ne was
Berpagation; of br[Nzmorpholineeprbopyngethyl]2- 3+ @ansido-4Fhpdroxy-
anenbéhqumm@ﬂwrm@hexleMIMeammmc|acnt @bmpound 207)

10 &{Hﬂw}bo th ) 2(3 Q&‘x‘i) “?53) ARG Wij-3-
e e R R freth

((m/m Adﬁ)xturS of PPN 0 Qﬁn{ndl) obhkpodnd)l%n 4 Iﬁg 5@4 (nqnolb 5-acetyl
=8, 4Hz), 7.61 (dd, 1H, J=8.4Hz,

%l.]):ﬂargldg,gran(dsﬁOgﬂ) (L.44 waod) ]4)% @(rQH gfq)s reﬂguxgg o(/qmlgbﬁynder argon.
IndSiurent oy Fropb Pt e LERRE M e by RPSHERGyping 10mM

15 ammonjviadetatefwyter-10xd- aanhwmmlddeuawu@b@nﬁnreadlmwst&n The
aci d rreﬁﬂﬁ‘yl ester (122): [0212] The mixture of 337 ny

Teaction tespierl infwe BradBeind- G me ofsompgungy2Q7 anslsS. ks iof compound
Wﬁ%mﬂw {ACOITI et coppqung 00. Compound

2K UVISt 638 NEAGEH ); wmnmml@)ola(pm) haaed2H)®eI6 (d, 1H,

Bt at ad(ahatt i 18, 838 G 07 rBa T do T =8.4112), .08
20 @h/1EDas PRgs, (1?-@07 %E)d 4 i ”986 @i %ﬁf“?—@&ﬁgj 7%%%?&?13 7.00 (d 1H,

radient to gi'v titl

761‘129;94 PR, §HI),| 147- B+3Bu||’(/ﬁi, 6HMEC65d@1) 1B, { 93{1)233(116),&0@

Gpar 08 Spddo i e AR Bhisdid Stbim) 876572 (.
zhii) @%73(&11@ HL)))OHzi 85§7 gﬂdiHliis 4]1?2? 8 gEl)(d %}g'ﬁzé 751%3%518 «,
1( J—ﬁ %z) 82056(3n,(}H),3|G)1(s 107,98 (& 1H)) 7.80K),.1H, J=8.1Hz), 7.68 (m,

25 B0F A0 B0 IR IH A g 253G BRI 2 @ ol i
n-4-yl-2- oxo-ethyl)-1H i ndol e-6-carboxylic acid

nmet hyl ester (123): [0213ExAmpledure of 20 nL
met hanol, 500 ng MgSH4 and 100 ng 10% Pd-C 30

navaﬁm@hommrbyﬁiylﬁaﬂm}-zqzqa (BA-iRfdadoyT)yprenyl) HifSin-6-y1]-3-
Then 1 micyeldhRk{ivl Bithdle:o&rboxylic acid (Compound 209)

[0215] The title compound was synthesized from compound 123 as described for

30 compound 207 replacing S-acetyl salicilamide with 4’-(imidazol-1-yl)acetophenone;
MS: 640.25 (M+H"); H'-NMR (DMSO-dg): & (ppm) 9.91 (s, 1H), 8.64 (4, 1H,
J=8.7Hz), 8.59-8.55 (m, 2H), 8.44 (m, 1H), 8.37 (d, 1H, J=8.7Hz), 8.25 (4, 1H,
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added foll owed by 400 ng (0.69 mmol) of conmpound 122
di ssolved in 20 nL nethanol. The hydrogenati on was

woanmisioiefed for 1 h until the reduction was conpCes2006/001149

e Tersqagal ?ﬁt" wag.filtered off and the solution was

10

15

evapor at e dryness resulting in a -102 WO
Fov) ey 89791 mmpo&c{mﬂ,@—&lﬂﬂ) | 7. 7 .66 (om@AHY,i .01 (s, 2H),

et 08, 00 SR a0k D Tol W et s evapor at ec

and the residue was dried overnight in high vacuumto
yield 359 ng (quantitati véExagiplé b@ title conpound; VS

504. 24 (MtHt+); HLI- NVR (DMSO-d6): 8(ppm) 7.96 (s, 1H),
A-[N8n{odphdlithocd Forfyitik thyl|- S22 - (24-dirhbthyfthikz8)-5ly1)-§inolin-6-y1]-3-
g 334|(_|g cy%iﬂhei lil-llgmécéol(z-63c7arf)6xy117e|'208c1d7 &ﬁp&ﬂﬂi 210)'5'ndH)

l%&rlﬁo&ggﬁkﬁyl}-@-[é a-ﬁ%&mltlﬁﬂol-SzylﬁauﬁMm%l]-3-cyclohe;(yl-1H-

(m iy -6-5’1%‘3§ & d211
1-[ N-nor phol i nocar bony rret%]ﬁﬁ g(? mPgu%mzdc? 4- hydr oxy
[0216] The title compounds were synthesized from compound 123 as described for

Q(]f)}ﬁggdé%il ZEH (agg %Bﬂlaxycg%ﬁg res %!tlghlgrxyeplacmg acet}?l sghcﬂaamlge with

$=aeayb@,>4ydlmeﬂiwhmzolbbdr§p@ad Ragoyik: %dwﬂa\qm*)mémR {OMSO-
al nol i n- 6- %@%& I ohexyl - 1H i ndol e- 6- car boxylic acid

1FG) &YHZX) i t(dr 1, f=817®iz) rfg0Q 61, 2Hgre).§Hz), 7.93-

m&??ﬂﬁ?—"( g“g—g%u‘}% iﬁlfw)ﬁ@g %@,12@33.36-3.33 (m,

8H§ | 2u%e@, 31\1)3I2r679(bt3m)1§1&92 (&1, gEn.- 1. 91Tl11€155(fh| Y@H} ound 211; MS:
evapor at eg ap t he resi due was ;)url fied HPLC

840 hey MO EvH I MR DM ehdak: & (apre) $i82 éd.-11H JMW7M 1H,

res ullq%)ég%gzg IT“ grdo uct{g?%‘c‘glg%rr%%gkd lmogﬁgc%goﬁa%gs (m,

BHY, mog 10(s, mymonr(d 3R0)8.67 (HSH)YR.668 (RO NME r1twd1 .19 (hC OH)
salt as described for conmpound 200. Conpound 207: NS
633. 27 (MtH+); 1H NVR (DMSO-d6): 8(ppm 8.76 (m 2H),
8.56 (d, 1H, J=9.0Hz), 8.47 (dd, 1H, J=8.4Hz), 8.28
(d, 1H, J=8.7Hz), 8.16 (d, 1H, J=8.4Hz), 8.08 20 (m |
H, 801 (s, 1H), 7,92 (d, 1H, 7.86 (d, | H,
J=8.4Hz), 7.66 (m 2H), 7.09 (d, 1H, J=8.7Hz), 4.99
(s, 2H), 3.47-3.33 (m 8H), 2.65 (m 1H), 1.93-1.23
(m 10H); Conpound 208: Ms: 564.20 (M+H+); 1H NMR
(DMSO-d6): 8(ppm 8.76-8.72 (m 2H), 8.57 (d, | H,
J=9.0Hz), 8.47 (dd, | H, J=8.4Hz), 8.30 (d, | H,
J=8.7Hz), 8.18 (d, | H J=8.7Hz), 8.09 (m | H), 8.04
(s, I H, 7,98 (d, 1H), 7.87 (d, I H J=8.1 Hz), 7.68
(m 25 2H), 7.10 (d, | H J=8.7Hz), 4.83 (s, 2H),
2.63 (m | H, 1.91-1.23 (m 10H). Exanple 9

1-[ N-nor phol i nocar bonyl net hyl ]-2-[2-(4-(1H i m dazol yl)
phenyl ) - qui nolin-6-yl]-3-

cycl ohexyl -1 H i ndol e- 6- car boxyl i c acid (Conmpound 209)
[0215] The title conmpound was synthesized from
conpound 123 as descri bed for
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30 conpound 207 replacing 5-acetyl salicilamde with

wo Bogdfskiedazol -1 -yl) acet ophenone; Ms: 640. 25 3%@-5306/001149

ey

10

15

i NI\/R(DI\/BOdG) 8(ppm 9.91 (s, 1H), 8.64

..... 55 oH), 8. 44 1H), 8.37 (d.
Bt )““ME) sﬁé‘ﬁzs (ém 1H,H)-103 o Ir2nooes/H)076529

PCT/ U82006/ 001149 ;1 SCHEME 13 | | "7 I Lii ~riii~
IC;;IIII".‘II o I il-
J=8. THz) , 807798(m 5H) 786 ><(_§| ;%@ﬂ <
752~ R3 %H), 5.01 (s, 9330 N\
2.64 (Om "AH (1)91-1.16 (m arpte-10 1

[ N- nor phiel i nogat bonyl met o (2, 4- di m8eyy oI
-5-yM-quinolif6-yl]-3- 5 42 S 2

cycl ohexyl | Hi ndol e- 6-carboxylic acid (Conpound 210)

and 1
[c booxay%ret hyl]-2-[2-(2, 4-di met hyl t hi azol - 5-yl) - qui nol

wn {3-cycl ohexyl -1H i ndol e-6-carboxylic acid

(€o 211) [0216] The title conpounds were

synt RgSixed from co nd 123 as descri bed dior

compoynd 297 and gogpound 208, +espec |vei% repl aci ng
5- acetyl Al i c ' g

5-acetyl -2, £~ \ :\Conpouhd

60922 MrH+) ; HE- R/ (DMEO ¥6)/ 116 ( ppm) I
J=8.7Hz), 8.07 (d, J\S 00 (d,

J=0.6Hz), 7.93- 7.94 7.85 (d, , 3. 7fz) ,

7.67-7.62 (m B . OH), 3.36-3.33(m 8H),

2.72 (s, 2.62 (m 1H) A 91-1.15

(m 10 © 540.18 (MFH®); HL- NVR
(uvsc;da oy 1H, J=8uolFzy S8

15 J=8. 7Hz) ﬁq.g—edT»l H N
(d, 111, J=8. 1 vl 69-7.65 (m  2H),

2.72 (s, 3H), 267 (s, 3H), 2.60 (m 1H),

(m 1H). -104 WO 2006/ 076529 PCT/ U82006/001149 F:a
L, ,~". [$; I["L;;:;k 2-"5f 2y G " i f o~
R 11111E {e; [%kﬁkﬁlelﬁBr NN O} SY N~ 1
/NHZ\NBr1H03 11U 124 125 126 \O1 ~ NBr / [/ *

hl-[V, N-dimethylaminocarbonyl-methyl}-2-[2-(2,4-dimethylthiazol-5-yl)-quinolin-
6-yl]-3-cyclohexyl-1H-indole-6-carboxylic acid (Compound 212)

Preparation of 6-bromo-2-(2,4-dimethyl-thiazol-5-yl)-quinoline (125):

[0217] A mixture of 1.071 g (5.354 mmol) compound 110, 723 uL (5.354 mmol) 5-
acetyl-2,4-dimethylthiazole and 9.0 mL 10% KOH/ethanol (16.062 mmol KOH) in
60 mL ethanol was refluxed overnight under argon. It was then evaporated and the
residue triturated with water. The solid crude product was filtered through a 250 mL
silica pad using a 10% to 60% toluene-ethylacetate gradient to give 1.164g (68%)
compound 125;'H-NMR (DMSO-dg): & (ppm) 8.39 (d, 1H, J=8.7Hz), 8.27 (m, 1H),
7.88-7.86 (m, 3H), 2.68 (s, 3H), 2.64 (s, 3H).

Preparation of 2-(2,4-dimethyl-thiazol-5-yl)-quinoline-6-boronic acid (126):
[0218] Compound 126 was synthesized from compound 125 as described for
compound 118.MS: 285.08 (M+H"); '"H-NMR (DMSO-de): & (ppm) 8.47 (d, 1H,
J=8.7Hz), 8.33 (s, 1H), 7.97 (m, 1H), 7.88-7.79 (m, 2H), 2.69 (s, 3H), 2.64 (s, 3H).
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119 O\ ~~ 0 127 128 OO0 \0 ~ ---->1/ \ / HO 129
212 Exanple 11 1-

ot 4,,”‘,,Wﬁ)mpd\dfﬂd6mt hyl ami nocar bonyl - net hyl ] - 2- PCT/US2006/001149

iR B dile tiblig hi azol - 5-yl ) - quinolin- 5

E%J' a]réé ory £ 1 hr%— o 1Hg{'&%ﬁg&&f§i§8ﬁ& ci-Zﬁl[Czi-(%,4—dimeth 1-
E‘-‘ ”@%ﬁfgqgﬁn 5 'ﬁgﬁ indol¢-grarboxylic peig ymﬁthlyl ﬂﬁel((j mfs)::y

. . n
U] Chopions s sy AR O o »

S

desoribrd fopggmrowyngt 1R3iGS: ¢U0B2 D@2+l KOH) in 60 ni
et hanol was refluxed overnight under argon. It was
Preparaticpof htMSXMegﬂyé-Slﬁ/glmkﬁ%[Zf-_(Zi,zz-uhﬂgth?lh-mihfbhl-s-yl)-

A | J i : s filtere rou a
Y8l o P PEoRcH-Feshog Y A magomer (AS8):

020je N€oRbb EIB sy ' 2

“é’on?o’ﬁﬂn% D s éDMs%hﬁgl)tr?ﬁl%(o %‘ﬁ%ﬁ“‘%?%ﬁés?dég?ﬁd for
cpmpoupg 120:81%55¢20 WHH). 7.88-7.86 (m 3H), 2.68 (s,
3H), 2.64 (s, 3H). Preparation of , .
Preparation ofe}-eyclohtenybb-dimbthyloarbamoylictiy162- {2 (4dsmathiytl
thizze}-5-yl)i4uinold-S}yl>t Hpindoki-6- 24rhoR §1i6 ¥éill iRsthFEG tdr (399):

g8 S SR S s,
S 1 oSt By A, TR

At 10M A fimetivia c R 12-2.4-dime iazol-
ggyt'glﬁ:@j]h?mﬁﬁté&%éﬁéﬁ%&e%ﬁi i agil@ga?jﬁgy c?aii%&(fcéo_rzz)}u{%i&it%: :

(973247 SForpquinyl 130 weolsionétiod b Gy oan 0003 1 crude

' hyl X u was
PR B B s et B M 65208 (VB M M RIS O-do): &
(glenrs.50ed 1oU-gomBRA G223 A19; 247.6M5 Ny, 4B, 7.6 (m, 1),

Pr epar ati on of _
AU AP I2.29 6, FT2 1), (26 P¢scli R 260l (o, iEZ £.95-
l|1'05(‘H-Y|1bH gui nol i n-6-yl]-1H i ndol e- 6-carboxylic acid

methyl e%’t er (128): [0220] Conpound 128 was

synt hesi zed from conpound 127 as descri bed for

conpound 120; MS: 554. 20 (Eakiple £¥ epar ati on of _

3-cycl ohexyl -1 -di nmet hyl car banoyl net hyl - 2-[ 2- (2, 4- di net
1IG[YN-carboxymethycarbamoyl)-methyl]-[2-(2,4-dimethyl—thiazol—S-yl)-quinolin-6-
yl]-3-cyclohexyl-1H-indole-6-carboxylic acid, (Compound 213)

[0223] The title compound was synthesized from compound 128 in two steps as
described for compound 129 and compound 210 replacing dimethylamine with
glycinamide in the first step; MS: 597.24 (M+H");'H-NMR (DMSO-dg): & (ppm) 8.54
(d, 1H, J=8.4Hz), 8.42 (t, 1H, J=6Hz), 8.07-7.98 (m, 3H), 7.91-7.84 (m, 2H), 7.75 (d,
1H, J=8.7Hz), 7.67 (d, 1H, J=8.7Hz), 4.68 (s, 2H), 3.77 (d, 2H, J=4.8Hz), 2.72 (s, 3H),
2.68 (s, 3H), 2.64 (m, 1H), 1.93-1.20 (m, 10H).
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10 thiazol -5-yl)-quinolin-6-yl]-IHindol e-6-carboxylic
acid nethyl ester (129): [0221] Conpound 129 was

Weyﬂﬂ6hlesszzed from conmpound 128 as descri bed foPCT/US2006/001149

Ib[b‘fm(wndna;l {rig@y aci ng norpholine wth di nmethyl am ne;

MS: 581.26 (M+H). Preparation of

1-[N, N-d| net hyl ani nocar boMxrrade B3| | - 2- [ 2- (2, 4- di net hy

| thiazog

i [3'1‘7‘01:?0(4151’111'911@“571 l'Bll\?gélFlblléslMthNHM R4 dbmethybiagbl-5-y1)-
i ¢ Airolinc6ryliodrayiclo anpolz:z@pammbmmmemund 214)

mﬂﬂ'cf‘“ﬁgél@%ﬂ??‘%dd‘pﬁfﬁyﬁﬂ‘%ﬂ%g{ﬁ%%z g 138 inciiasfsps as
dmnbﬂ (olf)bﬁ@pdlﬁ)d 19 an(irmpmpo&ldiﬂl((ﬁplabm@ disheBylakiane with 4-

%w%hﬁw bxbugperéﬁwe in %@Zs §£p §14§ 6%“375;(1\1@44*) 111111)1M(19(wso -dg):
g%r&ﬁ)o 812(s613r 42, 45400, 1?1 0 £11y), 810b (. P I=s111Y, A88.7.01 (m,

I(IM7o%r(ldoi<ISInﬁ&ﬁf¢B)r ﬁéﬂr(ml JH)ySL0RY(0], 2H), 4.35 (m 1H), 3.90 (m, 1H),

353 8 HE TR e P2 e p B0 4 a2 55 G 4, 2.1-1.06 n, 20m)

(Conpound 213) [0223] The title conpound was
synt hesi zed from conpoundgi2@pldnd Wo steps as
described for conpound 129 and conpound 210 repl aci ng

dl-[lﬂfih ety 164rb imeéPl) Gh 290[ 2122 I RidnRehyil thiko1S4-§R: quinolin-
1H J @g:(%mx , 1H ggﬁ gyl% 8BP “d%p {ég%
tl(lmorgpgundwvaxgy(ltbesmeﬂl—f,rom:c&mﬁb{n)d 128 1ﬁ7tw()d;tepb as

c!éscr}%ea) %F@%n%@n?%@%pﬁi d7%10(r%")_]|fc21rl_1lg dggé&}%?@) r(en\iwth

e'l:ﬁ)dﬂ)olelméﬂa?ﬁl M@iﬁ&@@éﬂ%@%& FEVIHEZRENRER 1BR1S3-ad)! 5%ppm) 8.50

@zlléx{rSQZPém) %9918&4 @L@HJLZ/PS p), di91-28Y (h; ZH) I 7B-265 (m,
Aok A G, PSR, 80 L A 2 TR 6 TR 267 o RA:50 (an, THD,

BR9-d.08Canyarnd 214) [0224] The title conpound was
synt hesi zed from conpound 128 in two steps as 5
described for conpound 129 and conpound 210 repl acing
di met hyl am ne vv| th 4- (py®¥¥PPKIIS-| -yl )-piperidine in
thefli_zé step;. M5, 676, 35(I\/H-H+i_1 NVR (DMSO-d6):. 8
(ppm -gY0-¢ sPIPBIildmrl' rethgD)e2s[%-(2,4-gimpethylbiazpk§-yDe3-09
(d, tyclphexslguinqlyn-6-yii-Gfindae-6¢earboxslic ackl @Zompiound 246)

[@%&7 Hepe t1tYe %}(&ﬁhd ?ﬂ%‘ r&/fﬁl}f%?zeﬁgq é‘% E%nrﬂ) %512%9}1 J}\%g%teps as
ctéxsgnbeg f@r?comouﬁm)m alécsaompnunma)lo r%)léclﬂg ﬂ)ﬁle(tlmylarﬂﬁid)wn}ilo
e b MY 02 S0 OB 55 B VRATHEO-Caf: & opm) .50 4,
L | d
e e 5 56, v
353ninh &31)7 286 (mp MY, GrifRoentH) 286i (s, IHO2 SOES 1H3, 1.90-1.08 (m,
16H).
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descri bed for conpound 129 and conpound 210 repl aci ng
di methylam ne with 15 ethanolamne in the first step;

wOB006H8&226 ( MtH+) ; 1H- NVR (DVBO-d6): 8(ppn) 8. BOT/US2006/001149
Y ES P 1gl0-8.04 (m 2K 7 98 (m 2H),
“OT-P 8 Uy 2F), 7.73-7.65 (m  2H), 4.62 (s, 2H),

3.33 (m 2H), 3.10 (m 2HExa@pR2§s, 3H). 2.67 (s,

3H), 2.60 (m 1H), 1.89-1.08 (m 10H). Exanple 15 20
114[3-ms pplolinoparb oy hméthyl]-22P2H(ply)id22-y B-duindlintisrpd}- Byl elohexyl-
azol -5-yl)-3- 1H-mdole-6-carboxyllc acid (Compound 217)

clohe | qui nol 1H-|ndle6carb
(“é% V?‘i‘%)r'h“ @ﬂ@{ed ngliqr &@ﬁﬁ%ﬁ&%@é@?ﬁ Bpound 123

i 1
sl o como LSRR 0 )

piodetarthe tithe nemppurtd (18 2% yield);MS: 585 27 (WHHED):eH-N¥R (DMSO

G0 8o 1ot By g GG IS s (S BB 25 G e e o515 tm, 1),
BP0 P8 AR I-4 0, . S SO L R e o
1HR3.76.@8 7H) 1.22 66) 3H).107 WO 2006/ 076529

PCT/ US2006/ 001149 Exanple 16

1- [ N-nor phol i nocar bonyl rreEP ane]zi 2-(pyri d-2-yl)-quino
I|n 6-yl]-3- cyclohexyl I'n e- 6- carboxylic acid

oun 217 H _§_§ 9 exvl-
rmol) vvas rea e E'IZ' ‘d?‘ﬁ 9%‘1’5{5’17;@(3?%93?;46%11 .

0228MHollotving e (fﬁlup@cédiﬁe tmd Werka lf&%ﬁi‘nﬁbdui;& 200, cobifffund 123
v el d): N5 575.27 (MHH): 1H NVR PABO d6): 88.80 (m

m@ Oghmmypl) was regeted gl)lth lgpygazip ylzqq}anoge (a4 mg, 0.3 pmol) to

ﬂ@&&%{’) th8 1}%1% §&?Ih] Jrg%g m@ 7%1y{egd) %‘Ei; 57§ 22 gM?-%* gq' NMR (DMSO
559 061(s, 1H) 8. 82 (ﬁﬁﬁzﬁmé 675H)1, 11%[ J%s.zfom.'ss (0,.1HL 0=BXpi8ple(d, 1H,
i nocarb

_2.
hs { bxé%lz@nzﬁ), 86. (&u”ﬂd‘lgrﬂ)ﬁz 9$ Ym,]gﬂé» 51 HEHD. 346 (m, 8H), 2.65

del ci d (Conpound 218) [0228]
ég’ﬁ V\A?r?g(?)h%ﬂ?b]loﬁgroc dure and workup for conpound
207, conpound 123 (100 ng, 0.2 mml) was reacted with
1- pyrazi n-2-yl -et hanone (Ef4ample 82 nmol) to 15
produce the title conmpound (9 ng, 7%yvyield); M

SY-HVaﬂo@MBthcﬂlﬁohme(tW[G&))yrl(ow-y‘lﬁq(lmohh-d-b'l] -38cy@ohexyl-
(m 211), 8.63H- ﬁl.dole-ﬁcarlﬂ)&yh() acif.(€om{pdund 319y =8. 4) ,

E(Hég]éé lqol-}o%lgg(tﬁﬁ Vg ée@%&?&%ﬁévdr%@orgo%o?w 2%71H)cbm§0%gl 123
(190 rlg0.2 o) &R rehblbd witha2(16pyrddh2-yiRetabie @3 mg, 0.2 mmol)

to produce the title compound (5.2 mg, 4% yield);MS: 563.27 (M+H");H'-NMR
(DMSO de): §8.59 (m, 1H), 8.17 (m, 2H), 8.01 (s, 1H), 7.93 (s, 1H), 7.85 (d, 1H,
J=8.7), 7.69 (m, 2H), 7.31 (m, 2H), 6.36 (s, 1H), 5.00 (s, 2H), 3.40 (m, 8H), 2.62 (m,
1H), 1.76 (m, 7H), 1.23 (m, 3H).
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20
1-[ N-nor phol i nocar bonyl net hyl ]-2-[2-(pyrrol -2-yl)-quin
wokdews/08632b] - 3-cycl ohexyl - 1H i ndol e- 6- car boxyPCT/Ua20106/001149

Oy 2 Eﬂ 0229] Following the full procedure and
“&gq ) &und 207, conpound 123 (100 mg, 0.2

mml) vvas react ed with 1-Eiampler®9ol - 2-yl ) - et hanone (22
ng, 0.2 mvol) to produce the title conpound (5.2 ng,

4%-yV-ahephbBno & Borylniebliyi-2-[24phbbAqimolibMBE(l] B¢y cl@diRx b1 H-
(m 1H) 8 17 (lﬁﬂol@-lﬂ)carﬁo@ihc(a‘éld p(7u1ﬁl321 1H)

(02301, Follgiing e Filbpiposcire, e Wik for SO %%5'-} ipound 123
é@%{g? Ozoléjﬁ%(? 1) wasadadtél Wﬁrl)l —pheﬁglaetHQo%Q @lﬁ{ &§6@ 3 c‘I)hmOI) to produce

1149 Exa
the tiNe RDMpWd (aa o | mmylmp rMS] 5242 OVHERY MR (DM SO ylﬁ) P

55370165909 BoBIBaHY EHeCrliD: pRSsLid ith Gl byt 7.60

(nersfﬁ)osr@wm}ﬁoﬁz GAre) nG4XE3 115, Ki@gn ), @ 23 (mmr?

was reacted wth 1-phenyl-ethanon

to produce the t|t| e corrpound (22 ng, 20% y| eI d); Ms:
574.28 (MrH+); 1H- NVR ( DvsExameple2) 8. 62 (d, 1H, J=9),

8.28 (m 411), 8.01 (m 2H), 7.85 (d, 1H, J=8.4), 7.70
(rfV- ey phaliregartfonyligethyl]2-(Puren-22gliqyingliu-s-ylr3-cgrlphexyl-1H-
2 64 (m 1H), Indde-6rearBofyliclacRR(Caomp@hd 229anpl e 20

ﬂvz%ﬂ; RoR Gt Ao Slroderi e sk fa BRI, fifnpSuna 123
whshéadkbd weth l10f4¥d2 - hethhsdde (92 ﬁpgedtzrrﬁn@[)do
morkup for conpound 207, compound 123
prodhge twlagtle eempehd/Pmre, BY% wie : ,l\lzls yﬁ%ﬂ&-é«ﬂrbﬂ e)r}glz?le% (/DMSO
2
reapiatdss ol PG IR R G GRddEs (1B 7t 1m.
14.7)) 785 féﬂzy 218),17144( @L 1141HI—333=)§36 4% (mgm)l, 499 (ﬁfm) 37409(111 8H),

. 65
éﬁﬁ(@%)s)l 766(mz§H()n4 2&9}1 3121) 99 (s, 2H) 3. 40 (m 8H)
2.64 (m 1H, 1.76 (m 7H), 1.23 (m 3H. Exanple 21
20 1- (N-norphol i nocar bony et ggirz
[2-(5-nmethyl -furan-2-yl)- qU|nI|n6yI] -3-

Cg)g-gg. l;%, hﬁtéaﬂlﬂ r,ar DOXNS et ROL-f ?u ofifi-yl]-3-
e Chts i o oo
[0242] eBolwwing the ﬁlllrmbdvﬁhrefamdamrkuyfo)cemlpamml pompgund 123

(e D Ammoghusecn b r s BT T tvics Bajont & mes

6 [} mﬂmb' to %ro%ugé the %ﬂ@:%(()ﬁﬂouﬁ'd (9 mé "79)) Ellefd)g E&D/IS m7 m (M+H *);'H-
NNJR (El\/m qéw 58Hp (43 BI=BA), &HD (d 2H611=§()n7 99 H;n, 212) 4’937 (m, 2H),
7.65 (m, 2H), 7.39 (s, 1H), 6.40 (s, 1H), 4.99 (s, 2H), 3.39 (m, 8H), 2.64 (m, 1H), 2.49
(s, 3H), 1.76 (m, 7H), 1.23 (m, 3H).

Example 22

1-[N-morpholinocarbonylmethyl]-2-[2-thien-2-ylquinolin-6-yl]-3-cyclohexyl-1H-
indole-6-carboxylic acid (Compound 224)
[0233] Following the full procedure and workup for compound 207, compound 123

(100 mg, 0.2 mmol) was reacted with 1-thiophen-2-yl-ethanone (25 mg, 0.2 mmol) to
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(s, 3H), 1.76 (m 7H), 1.23 (m 3H). Exanple 22
1- [ N- nor phol i nocar bonyl met hyl ] - 2-

W{)29(16hl|765292 yl qui nol i n-6-yl]-3-cycl ohexyl -1 H BOT/US2006/001149

< LI Bidicili ~BEIchribesil i ¢ aci d (Conpound 224) [0233]
he full k d
B eERk mpbina @85 % DR Sio 2ad s Kaiiiomso

conpou

39t B aplie/ig-pub), et oanonen( 28 il 3 @ducﬁ%éﬂbﬁ.yg%g%ﬁ!\?—i@,

2006/ 076529 PCT/US2006/ 001149 pr
hbouAk), (82, 1Hk 4 %KSﬂlﬂ)ﬁ 4561, &6), 014, 1&?,'\1'\@5 (ra, 7H),

Qyﬁggss) ,58.47 (d, | H J=9), 8.19 (m | Hj, 8.
% ﬂl)q 7.87 (m 2H), 7.76 (d, | H J=5.4), 7.64
(m 2H), 7.23 (m | H, 4.99 (s, 2H), 3.42 (m 8H),

2.64 (m 1H), 1.76 (m 7HExampled® (M 3H). 5 Exanple
23 1-[N-norphol i nocar bonyl net hyl | - 2-

[ 2-1¢ BV-ariurpholikd capblryln: iy ORN3-15-Enbk dthRm-2- G=yI]-3-
cycl ohexybydlﬁdxyﬂpﬂﬂnﬁol?gfu ]@ﬁ)kbxts th’i% 1&2@ 1152653111 ’

I@g 4] FIIovvln the full proce rea
02@173 BtRsgdureand M’D@Olm@r c@nﬁommoy, mpound 123

oty et g ST e e [
cd} td))prhﬁzlceﬁh@ftlﬂ@cc(lﬁ@dﬂ)nd HHMVR‘%( %@1\&@)614@% (ﬁ@#}ﬁﬁ H-

%@\%136)2@ 53%5%&{“ 38 Jj&h}) 848%1,(1151) 82(04) (m&ﬂ)17(9m(m 3H),
783 (m 2127 07 18,495 /2015 40, s11); 23 b1 168177 (o, 7m0,
1121[(Im,lﬁ.H)phoI i nocar bonyl net hyl ] - 2-[ 2- pyri d- 3-yl qui nol i n
-6-yl]-3-cycl ohexyl -1 H indol e-6-carboxylic acid

(Conpound 226) [0235] FolJow ng_the full procedure and

wor kup for conpound 207, BA4 123 (100 ng, 0.2
-yl - et hanone (24 ny,

d
S ol es aa%ﬁegﬂwi@pﬁ%mﬁ ~3oiaetin GLyl]-Frpyclpbesyl- LI
yield); Ms: 575 doraxboxylic agitk (Compound 226) : 8 9 53
(g?S] i FH)IOW& e ﬁm 8pr$céd)ure d7x9ﬁﬁ<gp 5& Jd%p‘z)u d %@ (campfmll—fl 123
(10gng,)0. 2 glr@@) Wm reapipd w?thsnpmum-s ~HrethiaBné |24 171g,7(72 ﬂﬂfhol; to

p}EDdch %g%tl(f%glpgwd 912‘) (1% @ 1\@.%1)547]5@(9%% )Qg-NMR (DMSO
da) msaqu mmcg BOGRL glqrxel TR vh) 12 1)25 i@ zet )gifzytg I8 18,
J %Bﬂﬁga G 12@77)=8{70x283@] (rmom)owsa@tm Jf=el4l> 178?@@91}[)@ 7@9%
2Hp R, A, TR BB ReA (R A7 40 e 2h 6Re 5 o,
0.2 muol) to
Example 25

1- -[N-morpholinocarbonylmethyl]-2- -[2-thiazol-2-ylquinolin-6-yl]-3- -cyclohexyl-1H-
indole-6-carboxylic acid (Compound 227)
[0236] Followmg the full procedure and workup for compound 207, compound 123
(100 mg, 0.2 mmol) was reacted with 1-thiazol- -2-yl-ethanone (25 mg, 0.2 mmol) to
produce the title compound (8 mg, 7% yield); MS: 581.25 (M+H™");'H-NMR (DMSO
de): 68.61 (d, 1H, J=9), 8.36 (d, 1H, J=8.4), 8.18 (d, 1H, J=8.7), 8.09 (m, 1H), 7.99 (m,
3H), 7.86 (d, 1H, J=8.7), 7.68 (m, 2H), 5.01 (s, 2H), 3.40 (m, 8H), 2.64 (m, 1H), 1.76
(m, 7H), 1.21 (m, 3H).
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produce the title conpound (8 ng, 7%yield); M
581.25 (MtH) ;' H-NVR (DMSO d6) : (58.61 (d, III, J=9),

W62%/0(7615291H J=8.4), 8.18 (d, | H, J=8.7), 8.08T(USR006/001149

IHLH)!mH SR mu3Q 314), 7.86 (d, 1H J=8.7), 7.68 (m
2H), 5.01 (s, 2H), 3.40 (m 8H), 2.64 (m 1H), 1.76
(m 7H), 1.21 (m 3H). - 1Egampled6/ 076529
PCT/ US2006/ 001149 Exanpl e 26
11-{Nemexrphiodinp erybanploreghyte-2 H thien-3-ylquinolin-6-yl}-3-cyclohexyl-1H-
[ 2-t hi en- 3- y| qunhdadletGredibykylicedd (Cahpowid 228)

(B3RS Pha B b rnd ERHEE rictipep Bt L0 sommgemnd 123

R06.mg opouie) wadreadted 08 lnmlopﬁeli’% Wﬁaﬂﬂﬁé(ﬁ%@ t(]32jmmol) to
wi th 1-thi ophen- 3-yl - et hanone n‘%§ )1
piogrieediae (e Compreia A st Aa TR RNS: B8025 M ) W NMR (DMSO

A0 R 3O ORS00 0B AR AS,AT i 180,72

7.5l 76311122Hm991 2HY, 368 (NS H).64 mIPHY, 9. , 1.25 (m,
63%#4;11)% ng) 9 fd) 73 (&rmﬁﬁkﬂm gnlal)l, 77%')(71{)12 (m
). 10 Exanpl e 28

3- Cycl ohexyl - 2-[ 2- ( 3- net hoxy phenyl ) -quinolin-6-yl]-1-

(2-nor phol i n-4-yl - 2- oxo- l;ﬁh)%g—klndole60arboxyllc
acid (221) [0238] Following t Il procedure and

T T i 2.

0.2mol ) to produ npoun A)yleld).
02386 0 Bol2Owipayithe+jull prbeekilhﬁ a(lﬂlvﬁﬁim;ﬁior c8m54u1(d1|207J, B23 (100mg,

é é‘gmnglé Wg%rzeegtgén m1t%££_63 (Lg»;&-paxﬁzilyl pwzne?n(sel(é i((bét;?q)n?to %Zoduce
ém§polmdé22 ((5@ 4%37_5%91)( MS: %Uh 293M3ﬁ{*§8 H‘I}WR (%)Méo(dw 18.54 (d,
Hiah&%a &91 19, 2H), 8.00 (s, lH) 796 (s 1H), 7. 87 (m 3H), 766 (m, 2H), 7.47

5. 49], UL 121124 6 532 bo 18108 & o) 09468 s o,
TRLR 160N, J7E H 2B dal B5HP- car boxyl i ¢ acid (229) [0239]

Fol l owi ng the full procedure and wor kup for conpound
207, 123 (200mg, O0.4mml) was reacted with
1 (3 Met hyl - t hi ophen- 2- yI xampladhe (56rTg O 4rmo|) to
roduce corrpound 229 , 4% |eI d)
émﬁlmyhexm NRSamghy) P zml e!m-mll lu-.%mqrphshw-yl-z-
1H, J=8. 7)oxoeeﬂ@w)@ mﬂple—ti}earb@)xyhcragg 229 2H),

0230, el ol el 3 gy

Q mnnibll-)) wash:eilﬁecﬂ m1th71|=03 Mtth&Btlﬁopheﬁmyl) -ethhhdnd/B6mg, 0.4mmol) to
pro Eéeoc%g%%%nf 5% n%gcz i'a]54§/ls 594.26 (M+H"); H'-NMR (DMSO dg):
8.49 (d, 1H, J=8.7), 8.08 (d, 1H, J=8.7), 8.00 (d, 1H, J=1.2), 7.92 (m, 2H), 7.86 (d, 1H,
J=8.4), 7.65 (m, 3H), 7.08 (d, H, J=4.8), 5.00 (s, 2H), 3.43 (m, 8H), 2.63 (s, 3H), 2.51

(m, 1H), 1.76 (m, 7H), 1.23 (m, 3H).

c-#-
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liz:ii fE~o I(::;(l.::01,.al™ ull,. i~::;D Exanpl e
30

wa@20sm7e2exyl - 2- [ 2- (2, 5-di et hyl - f ur an- 3-yl ) - gBRCTIS2006/601149
T BN TE € 3 AR pRe) i n-4-yl - 2-

oxo- et hyl') - 1Hi ndol e- 6- car boxylic acid (230) [0240]

Fol l owi ng the full proced®xemmei3hor kup for conpound

207, 123 (200 0. 4nmol ) was reacted with

P pelobexshac By Grasthp Garyo Sy WOLB TSI 1 -saerpholin-d-yl-2-
to produce coonvoethyl)AIDindblerercadiyoxylieladid 286y 592. 29

00 AR Bl i o o

PHMmMolp waR rdasted Wilh 142, 98)1ﬁﬁthy2 Kran-3- ﬂpeﬂlﬁmorﬁfd}ifimg 0’%mmol) to

rogfc{?;ﬂmwﬁ z%g (ggggﬂﬁ‘yéyg}id) MS: 5@2 29 (M+H )( rIT—}l-NII\_/PR (DMSO
f)QeQMO(aem' Jigi)Zf;G@gdPh@i 'Jnsﬂ W'g A 209, 9 z{%lfdp) 31°-I)(726£‘h£ 2H),

ui nol1 n-6 ic’acrd

627213 1[H)24,9§ (F@H)owl@ugnt EHé),ﬂﬂISI(s rﬂfﬁcmar(m AHY, 2br ¢supH), 1.75

Qr .60 nd 7, 123 (200ngy, O0.4nunol) was reacted

tm%%&’gﬁg‘et hanone (54nmg, 0.4mvol) to produce 15

conmpound 231 (1l4ny, 7%yield). M. 588.29 (MH);
H - NVR (DMSO d6): 8.54 (dixakdgle3F8.4),8.20 (m 2H),
8.10 (m 2H), 8.00 (s, I H, 7.95 (s, I H, 7.85 (d,
1H- Cydlﬁﬁeﬂ))l-yl (&-ﬁarlslcbhnmyl-d n&oie)thyl [243- .ﬁrfblyi- {in36iyl)-1H-
(m 1H) .00 (S Zfﬂhol slid (23’—1) kﬁmml SZ)
: ampl e

[2(341] ( Follow1l;1|)g the full prgcedure and workup or compound 207,123 (200mg,

G SAIDRES Yoncden WTTARRA Bnfisohc GRE il o Tk disd

[:@ﬁpl&jnd%lll(d;@m%g% lyeeld)uIMS pi&smctMH{%)n d{lvawg)Mso ). 854
[ eact
i EPI%”%%L OR(FoRED ﬁ@nl?é%m?&(ﬁ o5 Gadet 7 8 (d) 1
F R e S%W%ﬁéw?f%%% PE 0 6B 540 . 1D,

2164lﬁi81H) 2485((3011(1)5175@ 7H), 8% (w, 3H).H, J=8.7), 7.80
(d, 1 H J=8.7), 7.67 (m 2H), 7.52 (m 1H), 7.36 (m
3H), 5.01 (s, 2H), 340(%8 .65 (m 1H), 2.42
(s, 3H, 1.77 (m 7 -112 WO

2006/ 076529 PCT/ LIS2006/ '
JF glg Tl-g-rmorlgl%im Q y}a oxo-e%ﬁ?lm (3 o-?olyl—qumolm-6—yl) 1H-
[(2)%(?2 mstféxy phenyPoleefi-cAsboxylis 3814 (232) 5 hor phol i n- 4-

50242} ORSHowinBYhe fulllprbdeddiR! Bd GrdRiPR¥ ¥binpodsd 207 aﬁé%lzmmg,
0243] Following the full procedure and workup f

Amsibhyaigzcted with lodelyl-ctmnonedng) Oxfmmlém:pr@ducw th
donkyfould 232 Wmp R ¥ ) ISNARE | RIS, U4TRRL IDfR0 de): 8.55 (d,
1H, J=8.4), 8.15 (d, 1H, J=8.4), 8.00 (s, 2H), 7.86 (d, 1H, J=8.7), 7.80 (d, 1H, J=8.7),
7.67 (m, 2H), 7.52 (m, 1H), 7.36 (m, 3H), 5.01 (s, 2H), 3.40 (m, 8H), 2.65 (m, 1H),
2.42 (s, 3H), 1.77 (m, 7H), 1.23 (m, 3H),
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produce conpound 233 (10ng, 4%yield). M 604.29
(MtH+); HI-NWMR (DMSO d6): 8.51 (d, 1H, J=9), 8.17 (d,

wamommz%) 8.00 (m 3H), 7.82 (m 2H), 7.67 ¥CT/USMPG/001149

HM My @ g, K 23 (d, 1 H J=8.1), 7.14 (m 1 H),

3787 (s, >—1I%343(m 8H), 2.64 (m
111), 1.78 (m 7H), 1. 23 Example3 10 Exanpl e 34
3- Cycl ohexyl - 2-[ 2- (4- net hyl -t hi ophen- 2-y| ) -qui nolin-6-
9+(]chlol(q;yh%ﬂ%ﬁmqthqx)yphglyl)-qumo -6-yl]-1-(2-morpholin-4-y}-2-oxo-
0x0- et hyl ) - 1H- iethid)-d Hoindales@zgttioxytic peid((233)) [ 0244]

e

4o Bl 42yt kactdd wih er(zMMheox;epnmwmha(rﬁﬁamOrﬂg, Amipl) to

rewRe pomppURM I (RDE Hepic) sy §04 4Tyl -3 EBvso

a%ﬁDS %Hrid ézﬁ ZQ) §§7Q§ 1(}518—§'Z!) 8,00 85 :(f?ﬂ07%b|)(m 5H§27 éﬁ%m 2H),
1.5 (dHH), 2239d (144, 13301), 71147611»(111‘1) 595) (s 1?-HSA3 87 (8, 3B 3.43 (m,

ammle 3
@Sﬁﬁgﬁivﬁqé]g{@’(@ﬂnﬁ@ﬁwz %W‘ophen- 2-yl)-quinolin-6-
yl]1-1-(2-norpholin-4-yl-2-
oxo- et hyl') - 1Hi ndol e- 6- cagpbaipleiza aci d (235) [0245]
Foll ow ng the full procedure and workup for conpound
3%y cldRedyl- 29808 m et Ry KK hen VIR $1) {Rded1RE6 WAL 1 (2-morpholin-4-yl-2-
1-(5- Net hyl - thkanée ﬁmhhm@l«sgma@yﬁé@m (231 4mml ) to

roduce conpound 2 (13 7% yield).

[@M)Follqmm(e(fw/wczéure@;ﬂ workap fog cormppunﬂJé)74}23 @0qme,

(g%‘}mgoﬁ Wégfg%%ctec?\_z(&fl 1(@1\&%%'1 th?(&ﬁb%n-@?ﬂ) %ﬁ:%nor?e § %na) 4m§nol) to

;(raaucbrd)ampauwmsgma@ 59lyidld). (NiS: 354.25 (M), (Hll NBR (DMSO

aé) @éﬂ&%é@ﬂ—%ﬂ B: 12404 1 Fre Ry $-08 e 2733415341k A67 (- 21D,

7?4 gé ]151} 49”8@4%1@)2'@(2%)(0 ets%ﬁ 2.63 (m, 1H), 2.29 (5, 3H), 1 X7)§ (m, 7H), 1.24

(ac,|3d{)( 236) -113 WD 2006/ 076529 PCT/ U82006/ 001149 f

( ca il II v, i, T~ix =~ -1;501i4 -G
I';;U,.; . . 0246] Co d 236

was synt hesi zed from con‘p%x%r&pfzﬁ( ag des!:rl bggoggr

i‘?ﬁ@%‘g‘%ﬁf ullis o e L

gm 4ﬁ%lg)1v1f1§ thelfl] pﬁo&d&)e an8 V»Qﬁk\ﬁ:s ﬁB célﬁpoﬁi'd) 2077 1%(2(00‘mg
(s,

Q. énmg}l-b Waszre@@e(( grl 3|={>5 Mgt(lgl:yﬂv(umhep Z'_VI) e@angne( (v§]6rqg Q|)4mmol) to
Frofdcekodhoblid 238 4i3tle, 755 IRY EMET 594.25 (MHH'); HI-NMR (DMSO
do): 8.42 (d, 1H, J=8.4), 8.11 (d, 1H, J=9), 8.01 (m, 2), 7.84 (m, 3H), 7.62 (m, 2H),
6.93 (m, TH), 4.98 (s, 2H), 3.41 (m, 8H), 2.63 (m, 1H), 2.53 (s, 3H), 1.75 (m, 7H), 1.24
(m, 3H).

Example 36
3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-y1)-quinolin-6-y1}-1-[2-(4-hydroxy-
piperidin-1-yl)-2-oxo-ethyl]-1H-indole-6-carboxylic acid (236)
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3- Cycl ohexyl - 2-[2- (2, 4-di net hyl -t hi azol -5-yl)-quinolin
-6-yl]-1-[(2-norpholin-4-yl-

Wetzmwmeﬂzbarmyl )-nmet hyl ] - 1H i ndol e- 6- car boxyl i eCaiSe006/001149
[

RS F L 0“ %247 “Ebnpound 237 was synt hesi zed from
conpound descri bed for conmpound 121 repl aci ng

H24pho ﬂomoml R3@wapsypwitssizad frop comppppng A28 es désstibedntod

g%lp/gé\%@olrié géﬁ%&ll@%ﬂﬁmﬁlﬂe %WQ (31 1847&/ ??5 B?,ﬁorr@ﬁcatmn as

& myicind lez, Yheﬁi 173) 8 i, 213%( IMS 1623 3Je@+ﬁ7H) H&WR((quﬁudeé) )
Qm:rm)ﬁ 5=11?zi> leJq;%O 8. 08%83 (O, 5H|)27 §§ (msZIsDL 41556 ((SnQHM |3|)75 (m, 4H),

Sy s By P g1

1PH).2, 4- dlnethyl t hi azol -5-yl)-qui nolin-6-yl]
-7-nmet hyl -1 - (2- oxo- 2-

nmor phol i no-4-yl -ethyl)-1H- |ndo!e -carboxylic acid
(238) OH M000 N\ 9 r 130 CAJ rl- ON

N

?O‘%ﬁ'ﬁia .'n%flﬁy@ %ﬁi g‘iﬂéﬁéwpll %sg)zq'gzohn @it (A-mogphglip-4-yl-
-5-yl)- &m ¢dArbamgyD)-methyl]-1H-indole-5-carboxylic acid (237)

214717 @%&Qﬁshna by ReobRnRsead Beﬁf/édn';p(ﬁﬁa ‘izﬁ%& Bcribsd R

130) [0248] To a suspension of conpound 0 (see

@mmﬂné 1234en1@mngmtph@i;ms with, 24@8rppolingt- ﬂi@hﬁmi@e fallowed by

SHRRL RS P BpB e AR BB o BB 32 e T -

NE’IR (DMSOJd,;) 5(ppm)§45 (dl 1H-!H=8 VTslzfs (, l'H J4=5 ’7) 8'0‘1 , 1H,J =
88&8103%61n(m,tdﬂ)e4 \@ass @H)r} &ﬁi (GEH; éomz)ehﬁ% (taﬂdr b—wwm 3.34

o B0 O o 0 800 00 . 220 AR I (o 10

added in one portion. The reaction m xture was then
stirred at room tenperat uUERampte38 Ar for 2.5 h. After
evaparation of solvent, the residue was dissolved in
G2¢ddh A2 - @M}dlm%iﬁﬁeﬂuﬂol-B W)~ i ofin b- ﬁl‘]—-ﬁrm@fﬂifl-l -(2-0x0-2-

dried ovemohpRosifdb-4-SREHSNL1NARdS¥IPQBbSic abia (238%
resi due was added a mi xture of TFA (5 niL agd ani sol e

. The mixture was stirred at room [ enperatyre

160 130

Step 1. 1-Carboxymethyl-3-cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6-
yl}-7-methyl-1H-indole-6-carboxylic acid methyl ester (130)

[0248] To a suspension of compound 160 (see Example 134 for synthesis, 0.465 g,
0.912 mmol) in anhydrous DMF (9 mL) was added NaH (44 mg, 1.824 mmol) under
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Step

2. 3- Cycl ohexyl -2-[2-(2, 4-di net hyl -t hi azol - 5-yl) - qui nol
wOonewg6329 7- net hyl -1 -(2- 10 PCT/US2006/001149
ook CREO ol ilpgy 4- y1 - et hyl ) - 1H-i ndol e- 6- car boxyl i c
&r g 63@2 1%0249 Conpound 130 (0.3 g, 0.528 mmol) was

859 Grebiie TRackionyaixBe Wen/ptirrest atmgm {GHATRIRATE Wish g vacuum for 30
Q}n@gﬁd add

e AR rom e A Tl b BB E ros

ﬂd;ded in hne partiph.cThareadton Mgiztun wad tHeh Gtirred thomaemaadagle under

¢
AR EorZ 3 bl G ngiatiant s Pent B issin Was dissofved ncitfite(100
mg Wash8@ B thring (j_(bﬁlm &nﬁt&ea@%ﬂ\ﬁgﬁ(ﬂ%d%ﬁ Wa@%gzgot%rggd To

2.5 nL) was added. The mi xture was st
@efr?ﬁl ueew s addpdia @u@ﬂu&pfdmm Gauly eodranisolp €0.8mir)e Thd hxture was

eut.r a th 5N HC. After
kot Sod B Rrlle AL PR M adoilite oyl eh L0 v
obdwiaed €. iﬂwg,sQ?"/lﬂPMS t568.4¢i(Ve-ECppound 238 (0.232 g,
719 . MS: 623.29 (MrH+). 1H- NVR (DVBO-d6): 8 20 (ppm

Step 2. Cycldhexy BT ( 2"1-)d,1m§t thiflzol %‘ﬁn% -7-ﬁ1ethyl—1 2-
(gxogﬁ?yl—g ﬁoﬁﬂ% 42)Il)ethﬂ7}_|)fﬁ- Hﬁrggjﬂi 25 (br s,

9l 2. Pmoyndé 0 (G534, 0. Qz%moé) W@i—{;hssol\fe?l?in m;eirm DMF (3

% Po2r300m8b bt s BIR fo 38 me, dy32mpop. werendded, The

reﬁ:-tgoln]mﬂm{ré Riaks bidrreceat@borh terderature for 1 h. Morpholine (0.092 mL, 1.056
rba thyl ]-1H i ndo] e- 6- car boxylic acid (239
@ﬁﬁ%dﬁg THARIIG s sHrFRdat spome éempesetieediop blindiha /dvent
FhicAR0 afyBbss, TRIRAIANG whEbidBOLAS Pir PR b Rieom (4

W t h HtetraZol owed
mbhend f |N:Nta0bh(235smm wee agded nTh@ Bk turd \&:isd;tﬂ:r%d 3t FY°C I6%6 h

a%@)co%g Q?WE‘%-% tl %rggpafwgae(ﬁqﬁlgrgfg%gva(s,ﬂeugﬂzedw BH%OWlth SN

Ig(ﬂllS ?ﬂ?}mevéﬁb%lfﬁg)ﬁ sé’l%nt t(%e ?ésu(u% wa%']pu?{iédgg é@e&sg%%qﬁgLC to

ECETIUBEO04 209 (0232 g,m%)~MS 523 29 (MHEF"). IHI-NMR (BMSIO -dd)r &
(@(m 8. ?3 (%‘H 1=8.7 H2); 8.06 {a, 11 F=0.0 A Y935 B @ (m, zH), F66.7.61 (m,
28] ‘amgdglleh gx8/7H2), [5201((3 JdB 1813093 b, YR 825765, 4§ P9 (b s,

lin-6- ol i n-

6ﬁ)>%6%¥5@£5t)h1y731159|-( ndd).d-Bl-t 38 mn§H).- met hanesul f onani
de (240) [0251] To a sol ution of 126ng (0.21nmol e)
conpound 210 in 2nmL of ?@1?3 5 (0.32mmol e) CDI was
added The sol uti on was kep %5 C for I h when

Lo %zmm.E lsf.%‘amd‘i‘,ﬁr 48 5.
0 b AN tvu [(ZH=tetrazol-5
agl tatngg r%gj rlf%ﬁtl& gr"‘é‘fh?’@’l%?é‘ 289as
[6258po |(h)mmbuhd> 239 mwyunepshesitloe ﬁroﬁdeihll%dﬁdSIZB tag Ufadcﬁgecbﬁ)r

RP (Sg#lciz}t]'feﬁ el d 61rrg Conp%(%ri-ggtégql @-glaqrgne fpl}ow@lbx)
8
ég@hlf?eﬁen ds ﬁ@oﬁrp%%nc%?n()i i‘?‘llc'a_lbﬁ"l'bg 1%56%%/7 g/% (662 Zégﬁ—llHﬁ 1%
NMR (DMSO-dg): & (ppm) 12.19 (s, 1H), 8.47 (d, 1H, J=8.7), 8.13-7.85 (m, 5H), 7.5

(m, 3H), 5.05 (s, 2H), 2.71 (s, 3H), 2.66 (s, 3H), 2.57 (m, 1H) 1.84-1.07 (m, 10H).
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3H, 2.65 (m 1H), 2.0-1.1 (m 10H). Exanple 41
1-[2-(4-Carboxy-piperidin-1-yl)-2-oxo-ethyl]-3-cycl ohe

W@yboﬁ%i{zﬁ (2, 4-di net hyl - PCT/US2006/001149
" e By )IJ"PM“ nol i n-6-yl]-1Hindol e- 6-carboxylic

aci d (241) 15 [0252] Conpound 241 was synthesized from
corrpound 128 as descri bed Exampledhpound 121 repl aci ng
fhollne wi t h pi peri di ne-4-carboxylic acid, followed

BY- [3-Caslohexylcia-Gx-dimpthyk triptokicy P Q8inotined-yi] 48(22mogpholin-4-
15% Mgk2850-hyl)itH+indokts-caivRnyINBShapsulBnapidd (2205 1

i&g)lil ilos%soﬁltl?ollﬂ_ﬁ Zg%gg%gfraﬁnle) ﬁg%?omﬁgl(f)t)n Zrélj:l I?EISM]F 51mg

{0.32muhole) EDI8Yas add&b Th sofhitibh wds ke %t 83 ce %91' #h Red $9.1mg
3H), 2.71 (s, 3H), 2.63 (m 1H), 0 (m 1H),
10 Hmmolyy Ir(emangsgl-ﬁonamﬂcm;} 48 0. 32mmole) DBU were 1ntroduced The

n‘%x fe; \ga_rt]s a(%t Wﬁ %ﬁ 8{1 aht%g sgpe %emlleratltgre%v en 1t5 w%s %va%glrart]g

Aryds&s: Thésidud brak pARTiSs Be RPN kd ?eﬁ‘%l@ng compound 240. MS:
- cyano- gth yl)-am de (242) [0253 ound %4 was

6§m2haditHen H' rl‘éMPc(ﬁMSQﬁ@k) 20 @pas 1dE8d5.i HBI8 A61(m23HO, 7.96-7.87

GO A S en Dy iR e S S R sD. 278 N, 269

VB 7 1H), 8.52 (d, 1H, J=8.7Hz
g 06 3}@11%}? ppml%}izﬁm? 93H)7 90 (m(SH) 7.83 (d, a

1H, J84Hz) 7.6 (dd, 1H, J=8.4 and 1.5Hz), 7.60 (d,
1H, J=8.7Hz), 4.93 (s, rﬁxaryp@yl(m 2H) 3.44-3. 34
(rri ,. 2.81 (t, 2H  J=6.3Hz), 73 (s, 3H), 2.68

! [%-@-Cagbq;gy-mpprlllg- 1-y])- g-gxq_-egxylk-.’hqcyq_lgjlgxyldﬂdZ;fﬂhmethyl—
2006/ 07 8bigolPEFHIBRo oM Beyil-AB-indple-6-tarboxylic acid|(241).

i@Sﬂ bofﬂpbulllc? ;4]E§(V!1s n_%fn heilée%ﬁb}n coln%o‘und 158 as described for
dorBpaDind 11 eeplhciRe fdrild]ide d)hﬂ’(@ﬁﬂiéy‘idﬁd%-aﬁ‘bbxﬁrcydc)d qoliovadd by

i n-6-yl1-1- (2- , 1
BRI Hart o i comperns 203 isld 1 B2 RIS 6MSa SBbAGMHET; H-

RO b 954 e shgg SUTT IR -
8.4 |429& (g m@{\ﬁb& (d, rmt Vi<t 12.@QBNi(d) TEEURaI®R), 2E5Ut,i1en J = 13.8),
g'? %(5@3??42%1%%9% 5%3[226%( é‘?ﬂ@i 240 63 1 La8Ast -0 Gy $0R i nol
in-6-y 1-(2

mor phol i n- 4-yl - 2- oxo- et hykxad eunplol e-6-carbonitrile
(243) [0255] To a cooled solution (0 C) of 125ny
?aHH 121312 140ai - tMzo L 3D -q iR ofifd- %ﬁ- Qb&ho h%ﬁn 4-yl-
~eth elﬂ‘n)f& E%—M@g@ﬂc@cﬁ%g fyan% @‘ ﬁﬁd
excess wat ef © was reci ate wa
wam Gampemd/@‘wwmmhasm@tﬁpmmnmoum 2n am@escnbed for

B 2P er i et B 6y iy BRpLoB B M DB (M H';
BERMiDMSD-A8): 8(Hsin) 876 & 1), 8.5%6¢d7 1 801LgWHAR 06 (d, 1H,
J=9.0Hz), 7.93-7.90 (m, 3H), 7.83 (d, 1H, J=8.4Hz), 7.6 (dd, 1H, J=8.4 and 1.5Hz),
7.60 (d, 1H, J=8.7Hz), 4.93 (s, 2H), 3.53 (m, 2H), 3.44-3.34 (m, 8H), 2.81 (t, 2H,
J=6.3Hz), 2.73 (s, 3H), 2.68 (s, 3H), 2.65 (m, 1H), 1.91-1.20 (m, 10H).
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7.62 (dd, 1H, J=8.4Hz), 7.37 (dd, 1H, J=8.4Hz), 4.98

(s, 2H), 3.45-3.32 (m 8H), 2.72 15 (s, 3H), 2.66 (s,
v e WORD06/02685 (M 1H), 1.95-1.10 (m 10H). ExanpPeTA®%2006/001149
FLT . RLE ST By bHekyl-uR- [ 2- (2, 4- di met hyl - t hi azol - 5-yl ) - qui no

lin-6-yl]-6-(1Htetrazol -
yl)-indol -1-yl]-1- nor phol E¥28P¢ 43¢ hanone (244) [0256]

Stepol. Bt CptloldxyF240-(£.9-dig Rl thiaz6 RERDURtin o 61
B2 i -
(it mdee atd e

ted un
B&g %fas wﬂtpa@e@ ﬁpm‘ ¢oempqmnd Bl @z@s &Rbﬁbéd)for

5 g&\; Dl\gmfhg ééweé) g&l%’l%%p;g]é)%ﬁe wi 633%/%:;&?’1W%ﬂ%m( NS g0 2

+HDkz), 8.08 (d, | H, J=8.7Hz), 7.99 (d, 111,
J=8.4Hz), 7.95 (D, | h, J=1.8Hz), 7.92 (d, 1 H,

Step.24 Bi)yclohex¥l-2-42h(2, 4 dimedn tl?la%lds DN elinl gg@éi

inbkphgﬁ%-y&zioxarhdhﬁ%-lﬁzmd 2?4397
[%}_%53]_ 1Tq @ ceq},lpd i@pl}lon @@ﬁmdeﬂ@g (. 2mmole) 131 in 1 5mL DMF 129uL
10 &??T%b n‘%arSE)aﬁlgigﬁ? rﬁ’ dl as st?rrgdz f%r 38m¥nlu)tes }lfénneoxlclesns water

" soadd étThel precipitdtadial
a ée E:e:pli ollb'ltaS " )Q;l?xhﬁrp?r%égc?%%% NaHfgé,Svsﬂter then was
IE‘:EH"& R zh@%@}@ S} il A Smemompmonnd243. M8 s5HE3 (viirHaY H' MR

Ereom g%éﬁ%g lgﬁlglﬁi 2 ?ﬁ%@% by 3&94596598@ (g 3HD),

7163, (dii-OHOR)4H7), 927 (dBIH( & !
)4Hz) ??11;1(\/\08 2161%) 710_9782(%2%}{5 3115"3 32 (m, 8H), 2.72

15 (%é%)ug%&%ﬁbﬁaﬁ%@(mam) J8-106y, 10HHz) , 7.53 (dd, 1H,
J=8,4 and 1.2Hz), 4.92 (s, 2H), 3.65 (m 2H), 3.44-

3.34 gH), 3.18 (t, 2 W, 2.73 3H), 2.68
(s 3I(—I)m oL (m 1I(—I) i.%’?]'l‘z"fé“ (m IO—|§S Ex:)rrple 46

2-[3- C?Iclohexyl-Z-[Z (2,4-dimeth Cgﬁ-thwzol—?- 9 ulgolé?ﬁ 44651{-Iztetr§zol-5-

3- QIC ohexyl
trifluoroneth %) ]GD%@ ofpholth 4-yl- anone

[QﬂﬁﬁholA splanqn iy ’ZIShhg (WIBSﬁnﬁele)icd@th Q43ahd 7&%&@0 383mmole)
20 Oﬁ%Sh Fol 12‘%@?’%@%u” procedure and wor kup f
Wgs heatedvadsr prapngt 124EF éuzdaysh The

P
et %a?@v@s&ag%wn e e
cfmem)d 2441M§M€315 m(/mm) HBNMIS (5%45(@146)15 p}n‘gé g?é ?d 31?1
i @H%H}zézzgsi 1 J6—’-}2(H;p 83q1§ (d, -}H5Q=E( 7,Hz)g_|§4)99 @, 06, IS, 4}%)7 05
(3, 142 FEMBHBEY 093451k (g 4l 7.2 (s, 4R, 3=6/hna £:5%2), 7B aa, 11,
25 3& angi];wag&(@zmps PRGI36rad 8H); 279X 3HY, V68 (s23HR A (m,

155,11 452P G R! feofy, Pheny!) -

Example 45

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)- quinolin-6-yl]-1-(2-morpholin-4-yl-
2-oxo-ethyl)-1H-indole-6-carboxylic acid [2- -(1H-tetrazol-5-yl)-ethyl]-amide (245)

30 [0257] Compound 245 was synthesized from 242 as described for compound 244.
MS: 704.3 (M+H"); H'-NMR (DMSO-dg): & (ppm) 8.56 (m, 1H), 8.51 (d, 1H,
J=8.4Hz), 8.06 (d, 1H, J=9.0Hz), 7.92-7.88 (m, 3H), 7.80 (d, 1H, J=8.7Hz), 7.64 (dd,
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15 quinolin-6-yl]-1Hindol e-6-carboxylic acid (247)
[0259] Followi ng the full procedure and workup for

woanmaerd 207, 123 (100ng, O0.2mol) was react edTmiSE6/001149
2 S

imﬁgﬁﬁﬂgtﬂhqon@pﬁﬁhyl phenyl) ethanone (37ng O 2nnDI)
to ro uce conpound 247

md Nz, vsdid.dél 1L 2604 ln%H%H& 03k, 3, (3@65 (m “51), 3.44-

3 2 8, 4
S U S L 19511
(m,7®H)m 7H), 1.23 (m 3H). Exanple 48 3-Cycl ohexyl - 2-
[2-(4-methyl -2-trifluoronethyl-thiazol-5-yl)-quinolin-
6-yl] -1-(2-
m))r/p]hol i n(4 yl - 2- oxo- et hyEF2mRle 4f40| e- 6- car boxyl i c

d 26 the tull d re and
K2e f}éﬁ‘?’%% e%mﬁzaﬁwiﬁ %ﬂﬁé 235 tifisorpmethgephenyd-
reacted wi t hau molm 6-yl]- 1H-mdole-6-carboxyllc acld (246)

Sé} NP&I'l'lemg the fufl'ﬁr'&reﬁﬁi“étéﬁﬁlw&faﬁlﬁ?o? |co§1p81£r)8d' 2(i$7h 9P (’IQ)Omg,

roduce conpound

@mgl) wmea@gdwlth%lwm&thyhlhlomz -psthadene (4811@60 2mm01) to

PgBt il s (7360 8 Gl BB Al ovso

&)78 59r(tl, IH,JJ)=9) 3, ﬂ'i(n( 3H)3&20 (d 2}1@5—8 7, 8109) (m, DHE07.851(d, 1H,
X5 %CV 8h é‘ﬂ@yﬁ[b 7}[&(@4 1y 5135 (Sp)ﬁﬂ)ﬂﬁ 2 oy H), d@ide, 1HD.6L Y7 (m,

i holin-4-yl-2- -118 WD 2006/ 076529
Pc;r/]‘usigpgpgmmg oxo- et hyl ) - 1H i ndol e- 6- car boxylic
acid (249) [0261] Conpound 249 was synt hesized from

conpound 123 as descri bedEkamplectynpound 207 repl aci ng
5-acetyl salicyl al dehyde with

23-4tysloplexyl- E2-moir pholidid ryd-2-0ke-eth§B2- - (Mr HjuorbinetliyR phenyl)-
(DVBO- d6) :  8gpine}ind-Af-1Hindble-6-daFbokiyli} acid. 327X s, 2H),

@;59]5 ;F@go’vzli}g}_}? ’fHﬁ'p\%c?cgélgfelql?jl %oygu;? 2 g%&i)o%q%%% 5’53 ?l’OOmg,
J i 1}_§w§s) rca&e(ﬁ@ltﬁng_l)’ﬂiﬁﬂuo}oéeﬁ’agﬁpﬁ)ényl)zetﬁe@loﬁg (371{% 0.2mmol)
to I-l?)TOd@e sqmpgunm7 (7 2% 6% Bipld).rMS7 1662.22 (BOHL); 16" NMR (DMSO

Y5 P IRRRIR SN G: (3 S DnBoh g hdrs TS (o 3ER: 55 o 310
7.87 (d; 2RD), Shoal (5, ,2HY; QBBZmQXH? 116 (m, 7H), 1.23 (m, 3H).

et hyl ) - 1H i ndol e- 6- carboxylic acid 250) [ 0262]

Followi ng the full procedure and workup for conmpound

207 123 (100ng, 0. 2nmol ¥x3meled8,ct ed vvlth

&3’ 4- Di et h | - phen){ - et hanone (130rrg
p? Glokexy Hdmzﬁtﬁ ts lorgmog ol-irsl) cm;lzolyw-yll -1-(2-
( MirH+) ; MoEp. wb@@xowfs;ly )4 H5m &f:- -r-arboafyac Avid (248)5

(0 o G2y o 38 gt o) gooms
012@hol)syasaehcteBwiR 1¢(FyM8tHy]-2- Znﬂﬂor()m,eth&H)hlaZZ)l -Zeyl)- emanone (41.8
mg,][? 2mmo?)]to ﬁsr%ducg%émpound 2(4@(34?1';1% 25% yield). MS: 661.1 (M-H"); H'-
NMR (DMSO dg): 8.66 (d,1H, J=9.0), 8.12 (t, 1H, J = 8.1), 8.80 (s, 1H), 7.86 (d, 1H, J
=17.8), 7.62 (m, 2H), 5.01 (s, 2H), 3.71 (m, 8H), 2.55 (s, 3H), 2.65 (m, 1H), 1.80 (m,
7H), 1.23 (m, 3H).

Example 49

3-Cyclohexyl-2-[2-(4-methyl-pyridin-2-yl)-quinolin-6-yl]-1-(2-morpholin-4-yl-2-

-118-



2

10

15

20

25

30

Exanpl e 51 3-Cycl ohexyl - 2-
[ 2- (3, 5-di net hoxy- phenyl ) - qui nol i n-6-yl ]

WO 2eq6d76m9 phol i n-4-yl - 2- PCT/US2006/001149

ng?wﬁmhyhuﬂlrmwngole 6- carboxylic acid (251) 20 [0263]
['ow'ng the full procedure and workup for conpound

207, 123 ( 100raxo-etbyDrhibindolgé-carhnxylie awdt(a49)

P, SRR 30 USR5  ph

codpbynd 267- rbMEhﬁE)E’&@etyﬁ@lwyl&ldéﬁydaj\mtﬂ BI-acétyB)l—l,mélhﬂfSyl(idine. MS:
H
5802 gy Py RN M5Oy g S topmaid 474 3, Fina) .68 (5 21,

518, S8 5y 28 338 LS80 1

:quFen RBEYYI66 (dd, 1H, J=1.2,6.0), 7.50 (d, 1H, J=5.1Hz), 5.01 (s, 2H), 3.43-3.33

v S8 Pty 1.7 K BT Do 2R3k YD

Compound 252 was synt hesi zed from conpound 123 as
descri bed for 30 conpoundE;’(qij]@m aci ng 5-acetyl
sal i cyl al dehyde with 4'-net hyl acet ophenone. Ms: 588.2

QM’gﬂﬁhexﬁ-ZW gﬁg@iﬂggip;)el%mo 6!5(?1 ?%%ﬁorpholm-&yl-z-oxo-

PCT/ U82006/ 001149° RZI, 11 iii: i
[02{62] | Follewing th¢ full pnocedure arfd workr_gp forLcom(poujld 207.48% (IOOmg,

28417 b abteg friftp1-(SgyPimbg B0 hanbh (3me, 0.2mmeD to

Brofidedecaidpdumt 28613 5mRg,80% feldlHMS: 304 B0(M+IBh) H'-NMR (DMSO

1.91-1.62 m 7H), 1.30- 1.16 (ni 3H) . Exaﬂ%)le 53 5

3 RFC AT T8 Db8 45 e BTy St 3y LB 201G 80 b GFL 7=8.7),
2

Lok TR 1.2 (1 A1, F7.8), 404, 2H), 337 (1, 81D, 2,31, 3HD, 2.26

GoAHUNT @B,THYas.18\nt, BHYi zed from conpound 123 as

descri bed for conmpound 207 replaci ng 5-acetyl

salicyl al dehyde with 3', 4" -di xyacet ophenone. ME:
634 2 (MrH+); H1- NWR (DNB&PBE&E gg(ppn) 8.51 (d 1H,

0 1H. 10 6..(
ekyﬁZ-i%—( -dnilf OXy-p le;—%&n (Jf P (an%i) 4-yl-2-
yf5@14 ( d, oxppethyld’ W;\? -%cebqu(glﬂcz '(281)1 (E?Hn

?1)63] 3 F%ﬁm(fﬁlg tﬁ{g’ull ﬁroéé%tux% 23131 v(zdiﬂcué IEdr. coﬁmp@ﬂn(( g(ns 1251(100mg,

sz,tmlbwef( pqac@d [With Mr(%éﬂxmslmw@hymxl) qthalmeu(aOragw 2mmol) to
BiERPS RGP S BB R M- G340 DY MR (DMSO
E@l Isaw (ﬂnghB=9b g.17 gﬁcm)dape (@ﬂG—I);N!DBKl(Ep 1Hn);r7 8D{t) QH 0=8.4),

was reacted

TS ASNBLHGR) TRy Pil BN Re (bt 445 (3R §-52s, 6ED), 3.37 (m,
8H), 2.51 (m, 1H) 1.70 (m, 7H), 1.18 (m, 3H).

m—to

Example 52

3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(2-p-tolyl-quinolin-6-yl)-1H-
indole-6-carboxylic acid (252)
[0264] Compound 252 was synthesized from compound 123 as described for
compound 207 replacing 5-acetyl salicylaldehyde with 4’-methylacetophenone. MS:

588.2 (M+H"); H'-NMR (DMSO-dg): & (ppm) 8.57 (d, 1H, J=9.0Hz), 8.24-8.18 (m,
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produce conpound 254 (45ng, 36%yield). M5 604.2
(MtH); H1-NWMR (DWVSO d6): 8.52 (d, 1H, J=8.7),8.27 (m

vy02406/07&217 (m 2H), 8.01 (s, I H, 7.93 (s, |P€|)"/U87008/501149
et RN R TRA, D20y 7.65 (m 2H), 7.12 (m 2H), 5.00 (s,

%Ei? 87@ &1y 55;2 %%@@‘nﬁg@gg $804784 (- 2H), 739 o, 26D,

3.00\(5| 25X yB - 3233[@n (830)f b (A; PH)EQYAl)(ngFde}[:‘%?)ngy pbcﬁgo_

pholin-4-y 2 2-oxo- ethyl)=1Hin
iclgg éﬁg) 25 [0267] Fol l owi ng the full procedure and
morkup for conpound 207, 123 (100ngy, O0.2mvol) was

reacted with 1-(2-Fluoro- @I}{ﬁ}%ﬁthanone (27.8 ny

0.2mmmol ) to produce conpoln (22 4rrg 19% vyi ei d).

'\@-Cy"éﬁﬁi ,Z Vi N*?%go ole‘q“gg:l (lq 111,
7Y, 8. (-merphplin-4-yl-2-

H 8 )1) 7, i/gaﬂ%"f%; le- ic 9¢id (233)01 ?s

MS] BC@mp()umd 25%9 wasyhtheized frbi, cotn Qn& ns Zﬂescﬂb%?’for

MR ( DMSO
%@/uﬁggég%e ﬁ)g'ﬁ%%llst?bq}ﬂﬁlldehﬁdE W“‘h %1 4. dlmethoxyaeetophenone
Ms 534“ z (WZ i NMﬂégmgagd -dg): 5(pp%1) 851 (d, 11 049 0uly, 823 d, 11

Jc,rx@tz)o&é&gd 1H, (128 HE) I8l0r(s A, 7.2207@ @i i) 7%651% 6R),™.14

e B! B0 BTt (b Selapbiing.425e3ham, SH), 264 (m,

Hiopujgesllgze f m 8NPy 3 as descrl bed for 5
compound Zg%’ 7'r}gpl aci ng @?a%étyl sal i cyl al dehyde with

3' -nitroacet ophenone. Ms: 619.2 (MrH+); HL1- NMR

(DI\/ISOdG) 8(ppm) 9.11 (sExample58.75 (d, 1H, J=7.8Hz),
64 (d, 111, J=8.4Hz), 8.41-8.35 (m 2H), 8.26 (d,

fﬁyclghesiyltmz[; -(4-gnethoxyrpheiil)-qiindln-67yIpa- -(@~moriolin-4-y1-2-0xo-
7.72-7.65 (m Elél}yl)-ﬂmﬂldbk,-@ﬂitﬁhox?hélacla (§§4 (m 811),

O&Ex (FH]]OJV%&% fl&%gﬁogﬁ&g %nnclzwor'_kpup o oy compound 2$)7 123?1 00mg,

qzzm@gL) ?Da:q ®d:]aglte|@ wih DEAMERGRMpRenGLeRinbs B2%d, 0.2mmol) to
¢ B%P‘gtlﬁﬁ‘ﬂ%‘ (45mE RSh ichDc MBH0H2 @Iad I HE 28R (DMSO d):

8?32(321,%“ 8Py GRMES AR 08, 01 G LT BSR4 e, 11,
TS .66 (ml, ABWYE @thH)IJ\./i (:l)a(fam{\lsl\a/%éisgsﬁ/s i GHG&H}' > 643(51
e.
IE‘SE‘%E)@“ 71%55} z%méﬂé d, 1H), 8.09-7.95 (m 4H) & 86
111), 7.66 (m 2H), 7.06-6.99 (m 2H), 4.99 (s,

2H), 3.87 (s, 3H), 3.87§3.501& 8H), 2.63 (m 1H),
1.92-1.20 (m 10H); F 9-NWMR (DMSO- d6): 8(ppm) - 75. 36.

BcayploRen3-2-[2- -(2-fluoro-phenyl)-quinoelin-6-yl]-1- -(2-morpholin-4-yl-2-oxo-
ethyl)-1H-indole-6-carboxylic acid (255)

[0267] Following the full procedure and workup for compound 207, 123 (100mg,

2

0.2mmol) was reacted with 1-(2-Fluoro-phenyl)-ethanone (27.8 mg, 0.2mmol) to
produce compound 255 (22.4mg, 19% yield). MS: 592.7 (M+H"; H-NMR (DMSO
de): 8.57 (d,1H, J=8.7), 8.19 (d,1H, J=8.4), 8.00 (m, 3H), 7.80 (d, 1H, 8.1), 7.69-7.51
(m, 3H), 7.41 (m, 2H), 5.01 (s, 2H), 3.71 (m, 8H), 2.65 (m, 1H), 1.80 (m, 7H), 1.23 (m,
3H). F”-NMR (DMSO dg): -117.4.
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3- Cycl ohexyl - 2-[ 2- (2, 5-dnet hyl -t hi ophen-3-yl)-quinolin

WO@O(}6V0]765]29(2 nor phol i n- 4- PCT/US2006/001149

[{Mtl“’:ﬁ}?[ﬂ[qxﬂwF%hlyl[l@‘pﬂlH| ndol e- 6- carboxylic acid (258)
[0270] FolT6w ng the full Erocedure and wor kup for
conpound 207, 123 (100ny,

1- (2, 5-Di net hyl -t hi ophen-3-yl)-et hanone (30
0. 329%‘40310" d-@rarpholivotybaroxoetieyl)-34 A 3- ni@%nheeyﬂaqumohn-ﬁ-
M5: 608. 2 (M¥ -indoledoreai b dic2sidigethyd eﬁﬁr (256) 1H,

i), bl b & Ring b 2

e 00, e oe iy e detofinone. Ms:
5153, a\ﬁ@n HNVR (DMS 01 PR 214 510, .75 G115, 175,

g, 64(c ﬁ Jiqhugz), b141-835 @, 2m)98.26'(d, 1B IIBUELR%.01 (m, 251), 7.90-
[7285( @) 7 720165 (ineXH)| 5.04 ¢, 281)] 1453)83](m, 8H), 2.65 (m, 1H), 1.91-

1@&‘)‘%%'&? 4(61)(@5’3b8§§| ic acid (259) [0271]

Followi ng the full procedure and workup for conmpound
207, 123 (100ng, 5 0.2muiyapieee syeacted with
1-(2,6-Di fl uoro-phenyl) - ethanone (31.2 rrg 0.2mmol ) to

pPB J6hexy Wﬂﬂ%@%-@]ﬁﬁeﬁ gm i]- 16&201}12)rph0hn- -
E{g"*lH’ 5'18N IQ% t - géﬁg&gﬂf §C1ZI 7 30

M69] 2 y@omppu@d 2@5 wag |s[ynth®1zk11 ftam c&ﬁﬂz()undZIZBEas(dwcrﬂabbl for

}”81%&( (H_ngla é% %nhéig?cﬂﬁﬁef?y({g with %?uoq* 4 me&loxy -phenyl)-
[eamﬁaneﬂm rmmy('Mm*@ZH“ AR (DMSORR): I5tphmy B4 (4, 11), 8.18 (4,

(2- nor phol i n-

éHaax%O%ﬂ Wl (m, #H); ’/né@[cb IBL)c"éﬁﬁ)@nyZH); 786-@9% @6 DH), 82943, 2H),

307 OR300t e SRR A B0 I81 28 Bl HRRER conaso-

Uz 3(Pprh) 17813y | - Oxazol - 5- yI) et hanone (28.0 ngy, 15
0.2nmmol ) to produce conmpound 260 (31.3ny, 22% y| el d).

MS: 593 (M+H); H - NI\/R(DI\/BOd6) 8.52 (d,IH J=8.7),
808(d 1H J—87) 8 ixagple $81) | 7.91-7.84 (m
I—g 5.00 (s, 2H), 3.71 (m 8H), 2.65
(§ CY@M‘“‘”‘?"MZ'(% -dbepthyl-tiiophen-33)-quinelig $-ylinl-GHporpholin-4-
nple 61 2@1—2 -0x0-ethyl)- 1H-mdole-6-carboxyhc acid (258)

i“ﬁ*‘f Ptz A ot oy Se KordriBund 2P i idme.
ﬁ@nﬂn«ﬁlz 6h} re{aeea 3ﬂ1tlﬁb@ﬁmiﬁleﬁ@LtM6ﬁleﬁyﬁ$’D%ﬁia¥1@ﬁe Fm{g 0.2mmol)
co und 123 as_described for conpound 207 repJacin

i BIDYSH cogipoREg P5¥ (R 0% ViRl DI 6OF.8AVETEpHE DA (DMSO

Iﬁ: 8.5, ﬁzi(j%“ﬁ %12’7&1 NE,JL%@O%)IH)% BPGh, $ER S 65k, 2m),
7.28 (s, 1H), 5.00 (s, 2H), 2.74 (s, 3H), 2.63 (m, 1H), 2.46 (s, 3H), 1.75 (m, 7H), 1.23
(m, 3H).

pledi6) was reacted W th
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25 J=8.1 Hz), 8.22-8.10 (m 3H), 8.01-7.96 (m 2H),
7.86 (d, 1H, J=9.0Hz), 7.70-7.60 (m 3H), 7.40-7.30

W()rm062|0|755295. 01 (s, 2H), 3.43-3.33 (m 8H), 2.6BCTMS2006/001149
T T O PR m 7H), 1.30-1.16 (m 3H). -122 WO

2006/ 076529 PCT/ US2006/ 001149 Exanple 62
2-[2-(3- Brorm phenyl) qui fofampleSY| |- 3- cycl ohexyl -1 - (2

0Xo0- et hy H i ndol e car boxylic
aggél' B@g 2[‘ @\Z/ éﬂz @%ﬂ“’mﬁms%ﬂﬂe@ -mwgphelort-yl-2-oxo-
conpound 123 as eél@él):il Okcﬁ-cgb@mﬁmwd (29 repl aci ng

Toﬁmt Woll§RidCihk ?%lﬂgﬂaﬁé’ﬁrg"hﬁd“w%up Jors coppop 297,123 (100mg,

Br ono- pheny anone

Hﬂ-rmnﬂ) mws@cw@)mﬂs(@ﬁ:)mauaﬁ -flenylidihan8nd (G 1(zmg,1(b+)zmmol) to

? Oo%i%omgoxgagi‘z(sg"('lq_@lg, bk Sty §n§1037_§M+H1)H) LI (DMSO
eigl)t 8159(d 1 Q&8(7§ 8. %113 A3 4gf18 0B 21%- #47688 dHi)sh), 7.30 (m,

éHday%%ﬁe?( D 3 Zl((zn,rﬁérl)phéﬁ |(m, HHy 1. @(@x&Hs)t h98 Ym23 R -H4NMR

0 | - phenyl
S%M%r?r? gﬁyll’%v-l El-i ngol) e- 6-carboxylic acid (263)

[0275] Conpound 263 was synt hesi zed from conpound 123
as described for conpound&xathplé 6! aci ng 5-acetyl
salicilaldehyde with 1-(4-trifluoronethyl-phenyl)-

e B+Gyubotexy VB[ 2-622-dmetyiox atdl-sPMNR g dg- 61 i]-1-%ﬂi%%hoﬁn-4-y1-

8.62 (d 1H) , 28xb2tHyd -lﬂﬁnabﬁe'ﬁ &u%l)x H’c?&

é@i’ - ]3 \5, E% 211
11 7Fglfoymg the l)PTO@delle g warke foryom@ognd%%ﬂ 23 §190mg,
@ Z(Qﬂ%(’(_’li\wag-@acte& w?% i %145 ]%%Eth%%azof%%ﬂ%@ano&@%

.2l Btorgrpissishamwind 260 (313 6297 Yield).cy1s: GD@KMH—H“) (|-

oAl .o )

SRS OS2 IR Ty 818 Gelh {2849, § 0261 1D, 7.91-7.84 (m,
I

20720 (100rm, 0 ol | v T Sacteq ut Th s oD 186 m, 7D,

b2 %2“153@ nmet hyI th| ophen- 3-yl ) - et hanone (28ny,

0.2nmmol ) to produce conpound 264 (46nmg, 36%yield).

MS: 589.2 (MrH+); HIL- NVR ‘E%%ﬁ” 8.55 (m 2H),

816(d 2H, J=8.1), 7.99 , 7.86 (d, 2H,

I 77?%1011&;@-3-[&%?9“} %ﬁ ol -%Zg’%f;%g@ﬁ%&-ﬁ%m

[ 2- (4- Fuor o-ph fe-fr-er
[0273]2- @nmphmid 2614W%}S| sydthexiged from compound 123 as described for

et h b‘%\ﬁi# carboxylic acid 65 [0277]
55 %ﬂ aiﬁtﬂéé @fl@dérydlem p&wqwacc:mb@mm MS:

5%%4 CAFETR SR iSO obml 85 @S g, 5 28 0, 11,

=8 le), 8.22-8.10 (m, 3H), 8.01-7.96 (m, 2H), 7.86 (d, 1H, J=9.0Hz), 7.70-7.60 (m,

3H), 7.40-7.30 (m, 1H), 5.01 (s, 2H), 3.43-3.33 (m, 8H), 2.65 (m, 1H), 1.91-1.62 (m,
7H), 1.30-1.16 (m, 3H).
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produce conmpound 265 (17.5ng, 12%yield). M5 592.7
(MtH) ; H1-NMR (DWVBO -123 WD 2006/ 076529
WQ@U%ILGS@@G/ 001149 d6): 8.55 (d, | H, J=8.4), PBTRISZ006/001149
BT VA B4l W | H, J=8.4), 8.15 (d, | H, J=8.4),

800(3 1H, 7.92 (s, 1 7.85 (d, 1 H 8.4), 7.63
ﬂwle 3.77 (m 8H),

(m 2H), 7.40 (m 2H),
2 Q%‘gsromolwgmyg élggglhlb l]é%-cgclolrxr(]exy:l%—lib (2-n[i(1u?tho|¥1R;1-4-yl-2 -0X0-
o/c| ohexyl - 2- [ezhxlklﬂ-laﬂplecﬁuwbpmmqldaizﬁzam in-6-yl]

{02747 - TRt D64 wWhs s%atHe%?zed from ccgn]i)(ﬁ.gjg)nﬁ@ﬁ Jgjeribed for

et hy ) 1H1 ndol e- 6- car boxyl i ¢ acl
5 G@mpgwoﬂ%phamgéyawtyésalwddldéhyﬂmvmdnmmoma%haﬁyl) ethanone,

e b e e BMEY g PBinbest 6hienuha0 (myks), 8.32-

@11@ (&1 QMgF#il gﬁlﬂ)ﬂ\é"of ga\@ﬁ;bdﬁb dgg '9863@5%51(137 6%264 (m, 3H)

?3’ 5é27 1 e, ¥R, SHQ)(s, m)o:i%gm 8H), 2621(% 165, 2.0H)1, 207(n&60H)
(d, 1H, J=8.4Hz), 7.69-7.62 (m 3H), 5.00 (s, 2H),
3.43-3.33 (m 8H), 2.65 (? 1Ii91é631.91-1.62 (m 7H),
1.30-1.16 (m 3H). Exanpl

10 [ B(Ezgél@ﬂ%ﬂ/ h é? nggr Uﬁg@&g -leéﬁ) ? )[(f(4e Erlﬁut)yromethyl—phenyl)-

qui nol i n- 6- yI4™ sGesaybexylisacid (268))
[02Z3P] Coalpoond B@B ﬁvﬁ@syfnﬂhdmz@d %ﬁ%t{nep@ﬁd 1996k H&cﬁe&i ﬁ)r

d 207, 123 (100 2mo was reacted
3org§oupﬁ,zp|7 Genlaciag ﬁ;ﬁlcetpfh@hyﬂald@vﬁa el - (‘Bﬁtfblor@nﬁhydelbhenyl)
iR STRZRORTE TN [Bhastpdd? g oot la, 185:6%

15 (mOSE-l)(d BHQBZZS(d ZH) 79@(&52@1})793"{m }3 8(6%‘1 '151‘19 7,71-7.67 (m,
g[ﬂb ]5 021 é%@ 33 (m éH) 2.64 (m 1H), 192 1. 16 (m 10H), F‘g-NMR
fbl@ﬁ@ (%tyeg(%ﬁél [5126 3 mat hyI pyrazi n-2-yl)-quinolin-6-y

oxo-ethyl)-1Hi ndoI e- 6 car boxylic acid (268) [0280]
Fol | owi ng the full procedBxsmphdsqror kup for conpound
207, 123 (100ng, 25 0.2nmmol) was reacted with

12 [3 -([BkA -plie frolih)-al-3 Ivh ¥ —OXO-
20 to produe gg;gg) q&m’éﬁaf&&wﬁ? o Mo RO ox0

27 ( & O, dé6 m 31 8 20
@2?6] ogv1@ tl'(eg’}llhprqqe gre@né)worléurg@r cempoyad 207 123 (100mg,
Olﬁﬁma) vzaSGrzac(tEH withbl |_f)2 SSD% t%ﬂ{th%ﬁ%len-%-y;%etimﬁong :Z%igmg,l(ggmmol)
tV\Qr@m@Gb@ﬁﬁ@Z@l M'I(Aﬁiﬁgm @&1dl)4SMS I5<89 2 (MeH ) H'-NMR (DMSO

d):' 8. F# (i, .JZH} |8r161é§c(1 ﬁra IS 86@ 793%1 3H), Y6 A 2H Sies. 4),7.66 (m, 2H),
25 5. oo (s, 2H), 2.64 (m, 1H), 1.77 (m, 7H), 1.20 (m, 3H).

Example 65
3-Cyclohexyl-2- [2-(4-ﬂuoro-phenyl)-quinolin-6-yl]-1-(2-morpholin—4-yl—2—oxo-
ethyl)-1H-indole-6-carboxylic acid (265)
[0277] Following the full procedure and workup for compound 207, 123 (100mg,
30 0.2mmol) was reacted with 1-(4-Fluoro-phenyl)-ethanone (27.8 mg, 0.2mmol) to
produce compound 265 (17.5mg, 12% yield). MS: 592.7 (M+H"); H'-NMR (DMSO
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3- Cycl ohexyl - 2-[ 2- (2- et hoxy-4-net hyl -pyri m din-5-yl)-q
ui nolin-6-yl]-1-(2-

wonohaéizm- 4- yl - 2- oxo- et hyl ) - 1H i ndol e- 6- car boRgTiUS2006/001149
"m"gﬂﬁﬂmwﬂb26$)n[@2§1ﬂ Conmpound 269 mas synt hesi zed from

nmpound 123 as “descri bed for 5 conpound 207 repl aci ng
%hc&aﬁfy(d Hé,l J=8yt)ad.aemPdlyvp 24 (d,1H, 1=8.4), 8.15 (d,1H, J=8.4), 8.00 (s,

P PR TSRSm0, 240 e, 341 D, 377 (o,
(SPYRD6S! 6h; 155, 1180 (n8 718, ( 33 (m13‘H) F&-NRIK (szlcb de): -112.1.

©J=9.3Hz), 8.17 (d, 1H J=8.1Hz), 8.00-7.98 (m 2H),

7.92-7.85 (m 2H), 770765(m oH), 5.00 (s, 2H),
4.43 (q 2H J=8.1 Hz), 3.@@1@36% 8H) 2.63 (m
H@ 62 (m.. 711), (1 5Hz) |
13- clfhggfl Zrﬂz-@%-dli!_qpr y]é—qylglolm-@yl] 1 (2-morphohn—4-yl—2-oxo-
3- Oycl ohexyl - 2- [ethylp1H-indple-Gearbonplic a¢gid €266)) - qui nol i n
] r
TP Lo 280 s Byfpesized from compound 123 s dgsged for
[comsax]ln@zm mweplanipgtShecetyl bdthqyta]ﬂm&dw with |3d,4%drfkmpoa‘cetbphenone

T T R T TR ST
. 1

e e e S T o R TG

8~&9H@;17619Hz6z (m, BHY)S, og(s,((mlx 2;430314()37(11118%) ems; (ﬂ$m% 11%1 -1.62
7 7. . 7.

? )”1‘)= 30 ls(lg]ém(gﬁ)z 3. 71 (m 8H), 3. 62 (s, 3H).

265(m 1H), 1.80 (m 6H), 1.23 (m 3H). Exanple 71

20 Example 67
3- Cycl ohexyl -2-[2-(1-met hyl -1 Hpyrrol -2-yl)-quinolin-6

- B-Cydlok eyt REAbiphrodinyd-yR2-oxo-ethyl)-2-[2- (2-tr1ﬂuor0 thyl-phenyl)-
oxo- Bty ) 1Hnisell Sl SR el 1 2283 F Y

Fol l owi ng the full procedure and ound

09797 1 Followip: e fulbprosedig ancksorken dereedmonhd 207, 123 (100me,

Ot b AL ol S 00908 2 3T
(rMﬂd)iuce%bnwandm mg 29%y181d$51v(w 641!217 (NH81 él*,)Hl-NMIQ (DMSO

%@3 d, ﬁﬁ. 3({5 §2 3((% ZI:EH)%? 614 SQ@'I}_QQ 862(p9 4‘{5“ 7168 (g, SH), 5.01
S é@“‘i?sﬂ’%" B/ 13 ekuszoos/ ooads’ 175

() |||t R I B I G R Y O
S N I 11 -- I f - |UEEman#¢6872
3 cl ohexyl -1 -(2- nnrphol|n 4-yl - 2-oxo-ethyl)-2-[2-(2,

)tdﬁhval’hl»@-(@)my}'l}pyrazm-}yl) quinolin-6-yl]-1-(2-morpholin-4-yl-2-
qui nol i n 6-yl ]om-ethmjdﬂﬁxﬁimmaxwxyhcacidotz(s&)?z)

A0 Ko npGanghr %5{5’0‘8% Foraenbaa £h 145 (foome
m 2&17211&1) Gv'ag'fdaﬁﬁﬂ hwnwr- 5@&;&@{1@?@ -¢tHA e (27, Qﬁl(;,@b)meol) to
produce congound 272 3 i el d)

p pge)commum 68 HiAsBmeg 6357 oy161 MS: 5 027 (M+H ); HI—NMR (DMSO
ds): 8.67 (m, 3H), 8.20 (m, 2H), 8.04 (d,1H, J=1.2), 7.88 (d,1H, J=8.7), 7.67 (m, 1H),
5.01 (s, 2H), 3.77 (m, 8H), 2.90 (s, 3H), 2.65 (m, 1H) 1.80 (m, 7H), 1.23 (m, 3H).
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8.56 (d, 1H, J=9), 8.18 (d, 1H, J=8.7), 7.99 (m 3H),
7.86 (d, 1H, J=8.4), 7.67 (m 2H), 7.03 (d, 1H,

woqm@ 6525 00 (s, 2H), 3.89 (s, 3H), 3.84 (s, BEYUSHN0E/MA01149

IS Bk B4 e 8H), 2.63 (m 1H), 1.79 (m 7H),
1 23 (m 3H). 10 Exanpl e éﬂ
3 C,ycl ohexyl - 2- [ 2- ( 3- f uor d=2MRle A3xy- phenyl ) - qui nol i n-

3]S&‘H‘(’éﬁxgﬂﬁgg7&#@}%&%@&@6@4%5@6)-@@%)6-yl] -1-(2-
[ 0285] ERPIPSRLiR g -Yins oxerethybr Hddndele-6¢nrborylicgrid (269)

¢O2E1 P U T ndfdtnd 1@9'3\7&1;- smeﬁ 'ﬁ%ﬂﬁﬁdr%% d (133 A5 'ﬂg%:ny ngirgqr

1- ( 3- Fl uor o- 4- net hoxy- phen
ﬁ@np@n}sirwaue@a@ogﬁwawl QaTIEyl(alkEhgde \Zzﬂﬁ/d e,(neheﬂl 1- 2\1516thylsulfanyl

RSt Hpbaon Vs 5 1 V) RIS SOMRO- By 5 (o) 8.77 s,
In 838 (5171ﬁ5J=(913l_I|L)Iz)| @172{&81&*)%-8 iﬂég &dp-7 §§|)(1§1H?H53§ %7 85 (m,

g 711@,7 63 (5210 S. 00, 211), 2213((q; 2I$,H)=8 1551@;@4@3734 (@) 8H), 2.63

(n. 8} 90920 b a4 3L ESEPT BT Gy Y1) -2

di met hyl -t hi azol -5-yl)-quinolin-6-yl]-1Hindol e-6-carb
oxylic acid (274) [0286] Ekampong the full procedure

and wor kup for conpound 212, 129 (70ng, 0.1 |Inmmol)
\BEyciohetydd-[B-@hflid roe3-mekth ¢X dng'l)fqlﬁnhlﬁﬂ-% 12¢- ﬁ-ﬁﬁ&liyhohn-4-
0. 44mml ) . TyI2-oRs-ethyHt 1 NBRd 1B caTh 274 @%

a PLCto roduce comnpoun
252 E‘?%%/V'Vln&/g @ﬁ@r@c%(iwlﬁn wqxﬁupn\f%recpmmm7 1&3 a@olng,

. (§7 Qrén%ri’dsﬂ n\]NJSéIEDa&}d w@%q?ﬁn(ﬂg%ojﬁ Ejl 8%) ? gpe@ﬂg et%%némf ((3[]1]6}%g

MHmul3 pr¢duce Ebi)'lpoﬁhmo((mlmy'%% &le‘r@ (MS: @lﬂ)(M-Z{"L%;HI -NMR

(MO 08 58 Dk 22056 0% L Cidmapher 96, 11, 1-

SIRTCHabe R 6i2 én, (gf)grzatl e, 2, T PER S5 b ks Y, £79%m,
§HRY 8 !(]5531347) 265 dHnl. 80§m 6H)%Hi23dol, 8H5- car boxyl i ¢
acid (275) [0287] Fol |l ow ng the full procedure and

wor kup for compound 212, 'ﬂlg Q]ig 5 0.11mmol ) was
reacted with D|rrethyl p| per| lﬁ yl - am ne (68rTg

DGR TRk B RSB SRS T B orphglins-vi2-
yleldl)eI\/S 69% ﬂ‘(y%ﬁ &é m&tﬁ % g’g(d ’
[0283] ) Bllowdn e (fﬁill pﬁddeduré zd Wbrkuf fgﬁccfzr%‘oﬁhlhﬂ7 712%4(1 O6ing,

67 211), 5.00
Olzlzﬂm ﬂgvag(gea(cpﬁd Wi tl;u.é ml@/lqtgyl(}ﬁl py;qyl 291 e(nqne@_m)lg O021iEdol) to
deYGuc@ b%mp&nﬁozﬁg‘bn%"&% ﬁelﬁp L 5% (M+11-f3 ); ]Hlll%l\h{rtDMSO ds):
8. 35 d, 1H, J—8 4), 7.99 (m, 3H), 7.84 (m, 2H), 7.62 (m, 2H), 7.05 (m, 1H), 6.98 (m,
1H), 6.17 (m, 1H), 4.98 (s, 2H), 4.17 (s, 3H), 3.40 (m, 8H), 2.65 (m, 1H), 1.74 (m,
7H), 1.23 (m, 3H).
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2- [2-(2-Chl oro-phenyl)-quinolin-6-yl]
- 3- cycl ohexyl -1 - (2- nor phol i n- 4-yl - 2- oxo-

wetmesloyeseht | ndol e- 6- carboxylic acid (276) [ 0288CT/US2006/001149

li’»‘u’"liiii.“."’lt'",_-‘-“l{,g k]llﬁ%“lgﬂ ﬁh"snnfnqll procedure and workup for conpound

10

15

20

25

15 0.2mmvol ) was reacted with
1- (2- Chl or o- phenyl) et handirangplé 78 ny, 0.2mml) to
produce conmpound 276 (5nmg, 4% yield). M5 641 (M Ht);
H13-lyRlobexglel-(mor pBolis4 v 2404 0-eth B) 2 [2-@,31 b ttihetlicAy-pheny))-
= 9.3), 8.02 quwnoldi-b)yl]-YHSGd¢k16-Sboxylic/deid (B12) (M

?QM&S P%?lf(}&/é%g %ﬁqﬁlélfffg&%é g%,&ﬁwgll)léﬁ%%congpoun(]{ '5%7 1]23 ((I)OOmg
@Zﬁfmbp W@s)téacfed[x%ﬂ{ Q-a(érfidll TRibhbx§-phesd)-ethandnk (42th £, 28mol) to

@W‘%@P P@maomdyl?? @9@303% Brigld)- MB; Gfdal AMBHOHH YR @MSO de):

6%1( ?1?173— [é3?s‘3§iﬁ aﬁ"ilé’*’ﬂl;’%%@ﬁa%'* sg&ggﬁdfr@ﬁzc& (m, 2H),
ﬁdBc(tleﬁHy\HQrB)ZS m(ﬂigg){ﬁ’ 189 G, ng/meg‘( ?gﬂﬁ), 6%7733353%@) , B.45qm, 8H),
C u % yi e :
%r\#r&} %Iﬂ! PR %ﬂ)sézéd}ln 50 (ﬁ 25 1H, J=9Hz), 8.03
(m 2H), 788(m 3H), 7.64 (m 214), '4.84 (m 4H),

3.8 (s, 1H), 3.24 (m 2HExatapid76s, 3H . 2.66 (s,
3H) 2.61 (m 1H), 1.86-0.77 (m 13H). Exanple 78

6 yI] 1% EM 2-(3-Prubro-4- lﬂétﬁs&ﬂsheﬁﬁ) gafloliR-oLi )19 A8k pRblin-4-

peri di n- 1-2 BQ"ER}L; e]-6 ﬁ'—{boxﬁ Tgmg (273|)boxyl I C
m%] ( Fr8ypwag tp@ ﬁgbpros@m@m ngorkiup féndompouod 807,r1R34hA0mg,

Pl b RGeSt PR ahr - BBig¢ (s, 0 2mmo)

o §r2)ﬂmi& c)orﬁp‘bund 223 %mg Q06( BéR ?29183@2 @%&p@ﬁgomm (DMSO
prooduce conpoun 8 (38rrg 16% yi el d)
Eni-Brop (A H, NWM@ E&\%dmﬂ@); 88049, PBJ—iF‘D 1B(d7 L) 1—185)07 85(d,

g5t 3R sl Ta98, O g% Jrp2site b gl ). 2.

EmSBH),(lrﬁ(S(2ﬂ-,|)7H)31.9m(1(1mH).7l—|), 2.71 (s, 3H), 2.65 (s,
3H), 2.55 (m 3H), 1.86 (m 10H), 1.23 (m 6H). 5

Exanpl e 79

3- q/mgl ohexyl - I -[ 2- (3, 5- di F&@MAe %y phol i n- 4-yl ) - 2- oxo-

hi SEgjefat ygamﬂsfwﬂél ipo-pipsrifinr TR ZeoanetyliZel2- 2
aci d dimpthyht 29@15-7-‘161%% 1y ovHel Hundolgooeahoxdicaeid (274)

Y6286y P %HBWB@W@ﬁﬂﬂprgée%}urelﬁﬁ k8P %or co é)%ﬁﬂ&f@ﬁ lw?meg

reacted with 2, 6-D et hyl -pi peridine

0d Ipmenlywes reacted w@mezm pén@ndg; 46%%151111@3 (dﬁmgtvs44ml)z The

%ﬁ)du(ithvas'#ignl\lyﬁ%?% 1€ gp Igﬁe I-ffgd%?lgmiﬁ]cg%oﬁlp?hgqlgzcb?ﬂmg

aut% ylelaﬁ Mﬁzaso 27(1\@44Ht)rrH 2R (@M%@@ 8243)((1 BH6J7=8(731 8.06 (d,
ok 30, 7% 25 ¥

éﬁv J=18 7_)) 7.9 (g@}{),{( 877(% 3H), 75 258y 5. 01 s, 2H) 4.40 (m, lH), 3.31

(m, 2H), 2.89 (m, 1H), 2.72 (s, 3H), 2.67 (s, 3H), 2.56 (m, 6H), 1.80 (m, 10H), 1.23 (m,

4H).
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Exanpl e 80 15 _ _
3- Cycl ohexyl -2-[2- (2, 4-di net hyl -t hi azol -5-yl)-quinolin
0@00pl06sk9 [ 2- (4- et hyl - PCT/US2006/001149

"SR Fadi md 3 yli)4R- oxo- et hyl ] - 1H i ndol e- 6- car boxyl i c

acid (280) [0292] Followi ng the full procedure and
vvorkuEJ foz conpound 212, 1&9‘“&@155@, 0. 38mml ) was
reacted with 4-Methyl-piperidine (52ng, 0.52nmol) to
&réajﬂehexyeﬂnﬁaddﬂae@wwem%pe lingd-g)PyoxaveshyH2t[22(2,4-dimethyl-
(M+H) ;  Hihiaggk S yivgoingdin-6-gl] A31-{ntlole6-carboxylie afidz(275)

4 =
19281 orBfne i 6Pl by gl oty oms,
D1mmdl) Hbs feactedhith miﬁgﬂ?i%&tgn-ﬂyé%g{é%ég% (9).4Qnﬁ1201). The
- 006/ 07 .
g hihed o isai3ag Drites Ve T AC Fo RIoghse darepond 265 (26me,
o/NJ; % 1 "l N/ 7l v
¥ia iRy B I8 Pt gl ) o
i.=&-7)3y7&8§1133&9c7 St € IH, 1=8.2), Pt Tl 12D .09 (m 2218 36t (ny 11H),
Broblted, 196) £281m 18ROV 40285 k16, 2GR, 1.50 (m, o),

2:1Br(ayu2B@).cycl ohexyl -1 - (2- nmor phol i n- 4-yl - 2- oxo-et hyl ) -
1H indol e-6-carboxylic acid nethyl ester (121, 1.1 g,
2.2 mol) in THE (20 nL) was treated with LiOH (4 nL
of 2 Msolution) and nmet h&¥@MRIQ@0ni). The sol ution

he Eled to 60 C overnight. Once the reaction was
CoRPOFE

hlqrqepheay)eminolinsf-yllr d-kalekexyl-i-(2-morpholin-4-yl-2-oxo-
ethyl)-1H-indole-6-carboxylic acid (276)
[0288] Following the full procedure and workup for compound 207, 123 (100mg,
0.2mmol) was reacted with 1-(2-Chloro-phenyl)-ethanone (26.6 mg, 0.2mmol) to
produce compound 276 (5mg, 4% yield). MS: 641 (M-H"); H'-NMR (DMSO ds):
8.55 (d,1H, J=8.4), 8.19 (d, 1H, J = 9.3), 8.02 (s, 2H), 7.86 (m, 2H), 7.74-7.50 (m,

6H), 5.00 (s, 2H), 3.71 (m, 8H), 2.65 (m, 1H), 1.80 (m, 6H), 1.23 (m, 3H).

Example 77
3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6-yl]-1-[2-(2-methyl-
pyrrolidin-1-yl)-2-oxo-ethyl]-1H-indole-6-carboxylic acid (277)

[0289] Following the full procedure and workup for compound 212, 129 (210mg,
0.38mmol) was reacted with 2-Methyl-pyrrolidine (44mg, 0.52mmol) to produce
compound 277 (19mg, 9% yield). MS: 607.2 (M+H"); H'-NMR (DMSO dg): 8.50 (d,
1H, J=9Hz), 8.03 (m, 2H), 7.88 (m, 3H), 7.64 (m, 2H), 4.84 (m, 4H), 3.8 (s, 1H), 3.24
(m, 2H), 2.72 (s, 3H), 2.66 (s, 3H), 2.61 (m, 1H), 1.86-0.77 (m, 13H).

Example 78

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6-yl]-1-[2-(4-morpholin-4-
yl-piperidin-1-yl)-2-oxo-ethyl]-1H-indole-6-carboxylic acid (278)
[0290] Following the full procedure and workup for compound 212, 129 (210mg,

0.38mmol) was reacted with 4-Piperidin-4-yl-morpholine (89mg, 0.52mmol) to
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10 taken up in DVF (10 nlL), acidified and purified by
RP-HPLC to give the product 161 760 ng, 72% M5

w@4@u6m7(m H+). Step PCT/US2006/001149

< RSO gt ey i qu(z nor phol i i n-4-yl - 2- oxo- et hyl ) - 2- (4,
4,5, 5- tetrarretay
Prodsco MBI 81 BFma- 1% yiekd)i AdS1 6926 QB i VR [AMSO

SR L TR B 0O 5 4 795 G 00183 i

1+8.1H3), |7t‘@Cﬂd$2H B4Ry 5.02 (saQHOL 4.36(m, 2104 31387 (&, 2H), 3.00 (m,

b 4.5 .,. 1.6 :
TRl e ietaf s e a5 es a4y Tsf ety b mem (10
M)1% 110 ng) in DMSO (15 ni) was degassed with Argon
and heated to 80 C overni gifamplbg9sol uti on was
cool ed, precipitated with vvater (35 nL) and the solids
loHix 10 - ﬁﬁﬁn@t‘lﬁ&l—ﬁlo? holir2-yYf2 R0 @4]8]?5%9 -(2,4-dimethyl-

PCT U(Sz]991|%| %I f? 4-6' ?rl] Fil,H—quoie- b! arb(ﬁyllc aclldI (279)

| C.,
il92911 f Follpwing the ﬁdyplgwdua:@targiewonkhp @mmongmpﬁ?lz,mlomg,

(RIED) 30 A B2 el BR it 1ot D 5o %S produce

aoﬁp&mzisﬁg%%lyﬁm& st 637z aui+BF ) | H'-NMR (DMSO de): 8.50 (d,
n-oxi de)-qui noline (16 |I-22() 029 To a sol ution of
S Hpiohikis) 82544 gt Bt Ry/HZ) - 3% 654 1 ),;7| YL Gui2kb) 7.8 (<é 135,

- d

=5, 16 L ok o, §30, B0 o8 2080 PP 2
MCPBA), RN (agden), hihél (ha), éd@t(anH\)zas noni t or ed by

HPLC. After overnight stlrrlng the m xture was

purified by RP-HPLC to gi i azol e n-oxide 162.
335.2 (MrH+); 10 Stepﬁampe 61

e
fz}]ﬁpﬂﬂﬁgy‘?@’ [z%( airaety LTS oS y I g oot b-of - [2-(& mbthyl-
m)r phol iRiPerIdin 67?00781'?F§1V5] =1H4indalesbecasberlis aeid (280)

gmd] ( %814@&%&93 Ful rm;esw ﬁldqxrorﬁ%ﬁmt & X%ﬂﬁd ﬁlf‘ %25 (mg,

Br ono- di nmet

ﬂ%mmé) w en@ibd mm(%mthﬂ pmmdlrreiszsmgg) 52mp19(t6>[p)c81]l14e

W&%ﬁ bR M50 BBl B DR o s 25 @

aleJ=lf8€’HII;§d7 78 (603 1), GVErr (, BiRD), 7. I@@d,qmpdes rmz) um) &@@H) 3.91
urified by RP- HPLCto ive t e roduct S .2
ffa)lH)wéA 0o TH). (AT (RS e, 78, | By, T8, 032 (s
863(d 1H390)813(d|H84Hz)

8%)2799(m 3H), 7.80 (d, 1H 8.7 Hz), 7.62 (m

5.05 (s, 2H), 2.87 (s, 3H), 2.56 (s, 3H), 2.57
(m 1H) 1.84-1.07 (m 1()—|). -130 WO 2006/ 076529
PCT/ US2006/ 001149 IE, "'r v = 1111'':::u ll:::11
[ I I T I A S AR I ;11" Exarrple820\
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10

15

NO o~N \ Br NO HHO/ 121 HO HO- S 126 132 ro
O N30 OO"2 N S 133 134 OOBr 0 Br N HO N

W620($/07635 282 Step 1. PCT/US2006/001149

AR DY e hy kg tihi azol - 5-yl) - 8- ni tro- qui nol i ne-6-boro
nic acid (132) 5 [0298] 3.Qg (10.56mmol e) conpound 126
was di ssolved in 30mL c. Jikample@lacid then was

cooled to 0 C—gnL 90% HNO3 was added dropwi se than o

t he gool i ng k{? was rempved. Th action was (J
cogplete in i nutes. _Thie m xtur s pour eg N
crus ' gel ati nofls eci piate formed i ch -
spun shed W th waté r@- suspensi o '

all the S were renoved i® was dried. @ 5°
1.6g9 (4 10 compound 132. 330. 0 (MrH+); I\/Réjz<
( DMSO- d Prr) 8. 65- 8. 62 2H), 8.46 (d, 1

J=1. 2Hz), (d, 111, J=8.4M7), 21675 (s, 3H), X

(s, 3H). Step 142

2. 3-Cycl ohexyl -2-[2-(2, 4-di net hyl -thi azol -5-yl)-8-nitr

o- § 1]-1-(2-
mor p oxo-et hyl ) - 1@;®%}~mﬁrboxylic
aci d neftH\3'/I gg.fle\r (133) -131 076529

PCT/ US200g/ 001149 [0299] Conpound 133"was synthesi zed
from conpounds 132 and 121 using the conditions

descri bed for conpound 139. MS: 668.2 (Mt oStep
3. 2- [8 Anmi no- 2- (2, 4-di net hyl -t hi az®l - 5- yl)z:)nol i n-6-
yl]-3-cycl ohexyl -1 -(2- o

142 + 162 e

281

Step 1. 2-Bromo-3-cyclohexyl-1-(2-morpholin-4-yl-2-0xo0-ethyl)-1H-indole-6-
carboxylic acid (161)

[0293] A solution of 2-Bromo-3-cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid methyl ester (121, 1.1g, 2.2 mmol) in THF (20 mL) was
treated with LiOH (4 mL of 2 M solution) and methanol (10 mL). The solution was
heated to 60 °C overnight. Once the reaction was complete, the solvents were removed
taken up in DMF (10 mL), acidified and purified by RP-HPLC to give the product 161
760 mg, 72%. MS: 449.2 (M+H").

>

Step 2. 3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-indole-6-carboxylic acid (142)

[0294] A solution of 2-Bromo-3-cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid (161, 704 mg, 0.1 mmol) dipinacolato diborane (4.5 eq., 1.6
g), potassium acetate (2eq. 305 mg) and Pd[P(Ph);]>Cl; (10 mol%, 110 mg) in DMSO
(15 mL) was degassed with Argon and heated to 80 °C overnight. The solution was
cooled, precipitated with water (35 mL) and the solids taken up in DMF and purified
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flte 7

10

15

nmor phol i n-4-yl - 2- oxo-et hyl ) - 1H i ndol e- 6- car boxyl i c
acid nethyl ester (134) 5 [0300] 900ng (1.36mmole) 133

woasteti’e®rel ved in 50nL net hanol -DMF 1:1 m Xt ur BCTAISZ006/001149
I WW" """ hmir Ogﬁniﬁ

ta;qn n the presence of 100ng 10% Pd/ C
cat al yst 8p3| over ni ght . The catal yst was
foiyl silemaed] dﬁbmatmg&iphyl (BHQ Ac -E)Hléxaneh 60sl00%U) ito prieldgompound 142 153

evapar | r ss to give 200ng conmpound 134 as
%ggﬁﬁ\ggvé?ﬁgh&@%@%used wi thout further
purification. I\/S 638.2 (MtH+). 10 Step

42 8- Brono- 2- (2, 4-di met hyl -t hi azol - 5-yl ) - qui nol i n-6
- cSfep ah@-,B;pmg 2-@,4-dimethyl-thiazol-5-yl n-oxide)-quinoline (162)

g‘@jﬁﬁoﬁ‘(ﬁa ﬁmﬁ(ﬁo@omﬁr&wz'(k %&Tﬂ ﬂg/@ltlﬁa%‘lgaﬂ? aﬁi)ﬁbhﬁe (125,1.21g,

met hyl ester (135) the soluti‘on
300N Din3HR(ES re).) wasLaddchmIPBAe(B ene2.350nMeCN (20 mL). After 5

B B 2 e A S 2o e R R e B HPLC. Afer
\Oﬁ%ﬁlﬁ ght $8Sinadahe thish@evvis piirifistesy RPIHPIC tadive (iR tBiafle hoxide

nper at ure for .10 nore mnutes when 45ng CuBr was
déaeMSa@%%I(Wfbhd the stirring was continued for
30m n. The sol vent was evaporated. The residue was
Step i 2Cyelohkxyl2PR2-Ri4cdimeth ik 3-0xP0higz¢ US98 -qpunglint fig1]-1-(2-
13éx:phvBn-47112-bx0-éiy1)11 A dblp-6-Girbpxylic acid (281)

39?97[:1’8 dg 8’}?%1%5%2( cofnf"p()gﬁﬁjlil (119 %rr]liiga,l%)oll mmoY) bC H‘ 4 %imethyl—
T e m@‘%@w e %%nf‘% Mf&% s gy b -

HEZ (dgive thehprodieB (281, 1.23h2) M2 635.3 (M‘rH?;I‘BII NBIRBPRISI-dg): &
(m 8|—3, 2.79 és 3% 2.64 (s, 3%, 2.58 (n% 1H) ,

{pme) 12.9 £, (1K), 86044, 1H, 135008 13ddsl A4 4y), 8.02-7.99 (m, 3H), 7.80
SRR RO 2 AOREaMA ST 5 A G TS

-1684y1.D7 {m( POEEDTr phol i n- 4-yl -
2-oxo-ethyl)-1H i ndol e-6-((3-Dglucuronic acid) ester
(284) OO0 00 HOFN / - -~INS S~ 210 136 HO O
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HO O OHO- O 11 S OHI [/ tlz 284 5 Step
1. 3-Cycl ohexyl - 2-[2- (2, 4-di net hyl -t hi azol - 5-yl ) - qui nol

wOone@76329 1- ( 2- PCT/US2006/001149
2 e

ok 4k w2y oxo- et hyl ) - 1H i ndol e- 6- car bonyl

fluoride (136) [0303] A solution of 100ng (0.164mml e)

conpound 210 in 3nL THE wléxampla®dd 10 with 46L

(0. 344mvol e) DAST at -78 C under argon. The reaction,

was conplete in 20 m nutes. The sol vent was

evaporated and was purified on a silica pad using

ethyl acetate for elution. Yield: 30ng (30% gonpetnd

136. Ms: 611.2 (N%FH) Step

2. 3- Cycl ohexyl - 2-[2- (2, 4-di net hyl -t hi azol -

in-6-yl]-1-(2-

nquhol|n 4-y1-2-o0xo0-ethyl)-1H1in Ie-6-((3-D—qucur
st e (284) 15 [?:gﬁ ( 0\ 049mmof'e)

9nmg—(0.294 c acid- >~

sodi um safr't ndnohydrate was di sso ' m xt ure of

2nL aostone and I nL water. 50ngez2solid NaHCO3 was

added and the m xture was stirred at roomtenperature

for 5h he sol vent was evaporated and the residue
purlfled 6; h RP-HPLC to give 1lng co und 284 as
pure (3 aponer. Ms: 785.2 (I\/H-H+) H1- ( DMSO- d6) :
8(ppm 2 v, 1H, J=9.0), 8.08-8=A45 (m 2H),
796> ‘ 7 747_67[’(m i

WO 200 52906/ 001119

: : 5 1-4.9 (m 4H), 3. :
2.72 (s, 2.66 (s, 3H), 2.64 (m
(m 1011). Exaffple 86 134
3- Cycl ohexyl - | - (3-di net hyl am no- propyl)-2-[2-(2, 4-di ne
thyl -thiazol -5-yl)- 5 o
qui nol i n-6-yl ] - Fi)ndole-6-carboxylic acid({éﬁ6)

i h

[ 0305] Fol | owi ng e full procedure and worKup for
conpound 289, (65 ng, O. 13 mol ) oi n (2 ;)

was added Ma 2 5 A

at—+reom T e atuee, eaMe Wi N
(3- Chl or o- pr i ine hydroc S

sapon|f|1%§at| on. 2ld 5 10 ny, 8% MS: 567.
H1- NMR (DMSO-d6): 8(ppm) 9.8 (br s, 1H), 8.58 (d,

Step 1. 2-(2,4-Dimethyl-thiazol-5-yl)-8-nitro-quinoline-6-boronic acid (132)

[0298] 3.0g (10.56mmole) compound 126 was dissolved in 30mL c. sulfuric acid
then was cooled to 0 C°. 1mL 90% HNO; was added dropwise than the cooling bath
was removed. The reaction was complete in 15 minutes. The mixture was poured on
crushed ice. A gelatinous precipitate formed which was spun down, washed with water
by re-suspension until all the acids were removed then it was dried. Yield 1.6g (46%)
compound 132. MS: 330.0 (M+H"); H'-NMR (DMSO-de): & (ppm) 8.65-8.62 (m, 2H),
8.46 (d, 1H, J=1.2Hz), 7.97 (d, 1H, J=8.4Hz), 2.75 (s, 3H), 2.72 (s, 3H).

Step 2. 3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-8-nitro-quinolin-6-yl]-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-carboxylic acid methyl ester (133)
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2H, J=8.4), 8.11-7.64 (m7H), 4.1 (m 211), 2.73 (m
2H), 2.45 (s, 6), 1.95-1.10 (m 1211). Exanple 87
wa-28812§329 3- cycl ohexyl - 2-[ 2- (2, 4- di et hyl - t hi arPOTAS2006/)01149

A LI NG i) 8-% M-S0 H | ndol e-6- 15 carboxylic acid (287)

[8ﬁ%ﬁ]659||OMAn% the full procedure and workup for
d8apdurlPornd 133 WassyRifesized. fiom emypyunds 18Rmng 22 huging the
\éét%ﬁdiﬁgﬁlse&jes%d(tgg cSpoundadh: ML 6642 W x_t es stirring

roomtenperature, It was reacte benzyl

Wtby5.! 28 AGfind'2- o -Alnden LRI NS 4 HRTES! 8 f cTaheSy1-1-(2-
Al Y g&;‘%&%’%gﬁ%%ﬂe%ﬁiﬁﬁ 4 ﬁ;‘f;ﬁﬁf’(&%
O3 7 .980migr(l Bkinmole)21 B3vasidsplved 1B SGEAL ndekBanod-DMF 1:1 mixture

Gl oo it g esance ot 1000 il 30051 overih.
CRSiarRenhnrted B Wl ARV 0 bl 10 oo
idoleys forgive ﬂ@ﬂlﬁﬂ&wﬂlﬁmﬁﬂlﬁlﬁz @8 sej%ﬁzléd?vhi&%gw%gﬂaﬁwlit?out fgrther

- ami no- 5- e . , . mrol ) an
éu§g8¥%@§%?2g+%gfh¥azofe (8. 10 m., 60.42 mol).

he mi tjrred under AL at 78 C for 16 h and
R Bl ot et -
Frerpholin-d-y-20xq-ethyRntH indole-6veapbexlisacidbmathyl esten (135)

Y608 i Rolp for re
collgc?gﬂﬂ%g81 ? tré??%ﬁﬂpﬁggﬁgﬂﬂ ﬁ%@&ﬁgﬁﬁymﬁﬁ¥%q§8?@7,
&hd1 Zinmels) 48%giqueoBHBZWway dfde® I soffh-waslc8Bled to 0 C° and
é 2- (2, 4-Di nmet hyl -t hi azol -5-yl) - qui nol i ne- 6-boroni c

ging NaNiy dissaluad indmib veten &8l dptylowhz 006A0UIedG:! the same
'[té(r)néaggﬁ“fml& 310 hiokt miratéwhen'iig &Br whd addeh s solid anﬁHhé Stirring
8abrontimugd (@, 30ndn it splvenhivaz ©lapbraydd) Thetedidhue s pBHed with
@119%130 gc? 210 rf%'g?(ﬁ% S soRaSE! Fs501 31 AR,

i s(triphenyl phosphi ne)-palladium (11) chloride (1.65

tep. 2SO 22 Gimnesdi thinzobd sDoqwinglite 6ey1]-dey iahexyl-1-(2-
mospholindtRyenooethy indobe6eayboxytic oridr@82) under Ar

ed _down rogm .

3038, Eplwbfiha Zad L8RS B 135 pE P Rroe oy

eoropduind 200 Sp68 A1 EVIMET 3, ITONMEC[BRISIDYdf)i b [5pat) 55 (d, 1H,
S

S0P e 1500 450; T 4AL0KE I dBrL SN @ 18 bk 1.570), 595
_ 0 )
b SRR 22! (BT, T RS BB 23488 B g

t0Hhort silica pad eluting with Et OAc-hexane (5:2) to
gi ve compound 10 126 (16.4 g, still containing about
30% bi s(neopentyl gl ucol ato)di boron indicated by NWVR-
94% yield), which was directly used in step 7 w thout
further purification.

D
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Step 3. 3-Cycl ohex-I-enyl -1 Hindol e-6-carboxylic acid
(163) [0309] In a 3 L round-bottoned flask a sol ution

woras/036520 ndol e 6-carboxylic acid (50.5g), PCT/US2006/001149
I I EpleX Hingne 1L @6. 4nl, 3 eq.) sodi um net hoxi de (25

w% 433 nL 6.0 eq) 15 and McOH (1 L) was refluxed

under argon at nosphere f orExanaple 84Sone precipitation

was noted after 3-4 hrs and becane pronounced at the
eAdCxslohenpl-2-62€2, #-slimethiyd-thiakelt 3-yh-quingins6ryklet-(2mdrpholin-4-yl-
addi ng 300-oxb-eitizyl)-1Heidelerg-(B-Deghmpvi¢ Ycidf esvexJI8%) a
vacuum digtillation, adding conc. HO (160 nmL) to pH

1, fllteg( vvashlngthe precipitate with ter and
drying t ggt conpound 163 in quantitativeGigl d

(75. 5g)°’§7 was pure enough 20 to be used% hout
furgher "purification in Step 4. Stepg 0

0 ol e- 6- car boxyl i g
[0310] c& . M Step 3.( 75755
two batchés. S were suspentegiy N

sol vent (/ : d catalyst (10% on
| batch) addg, as a sl urry in CH2A 2 (
the m xture was hydrogenated for 25 15hr at-50-60"si .
The catal yst was filtered off by nmeans of Celite and
the solvents were renoved via vacuumdistillation to
a give conpound 164 as a yellow solid. Yield 63g
(83% . Step 5.3-Cyclohexyl-IHin e- 6-carboxylic acid
met hyl ester (165) %‘931%] 63g (0O( 25Ppmmol e) 164 was

di ssolved in MeCOH ( and HO ( m.,, 4Min 30

di oxane) was addedHcs) y. .The ot ure was refl uxed
for 3 hrs. The purpl [ s then cool ed and

t hFe—sotvents—renov 7
dissolved in EtOAc (580 nl) S @
(sat. 2 x 150 mL). The purple coI 0
2006/ 076529 PCT/ US2006/ 001149 1 [
Ir:11 replaced with a%#ight yell ow-dne. The organi c

| ayer was further washed with saturated NaCl

solution, dried (Na2S™) and the solvents rem)ved The

£ &uﬂ - _ - Fﬁ.g zfo grpl)a Hirxféhﬂr(,e -0
L e B

¢08(13<]) udsalétonasd la)Ohiglbtl 6Bmvsd] &)aomgolnd 21 GHh Bgl. T3 Avas treated
p628rom) ¢l ohexyl - | Hi ndol e- 6- car boxylic

Fraikc Ay iwsialy) B ﬁ)at 3oy dopeten: B sagiel wasomplete in
%O ifitteS. %Omlgtt \9%9 eﬁqﬁ{? %E%uﬂ’?g@ o?%gﬁfﬁ% gla% gsmg ethyl

i nlet out

hestyte fart alution. Toxld 3ngb6§0%) dmpound 3@ MsnEl 1. 2LQHAS 3]
500nmL 1:1 THF-chlorof orm m xture was degassed before

S6qy 2iNCyelohéNye 2- 2@t dibtetk Asthedzol-31y8)-§ €inolin Gy A 2-
s phalin-4ty19-5td1Bthy IAT-iRd6106- BLHRHRNEbfic acid) ester (284)

[0304] 30mg (0.049mmole) compound 136, 69mg (0.294mmole) glucuronic acid

sodium salt monohydrate was dissolved in a mixture of 2mL acetone and 1mL water.

50mg solid NaHCO; was added and the mixture was stirred at room temperature for
1.5h. The solvent was evaporated and the residue purified with RP-HPLC to give 11mg
compound 284 as pure B-anomer. MS: 785.2 (M+H"); H-NMR (DMSO-dg): 6 (ppm)
8.50 (d, 1H, J=9.0), 8.08-8.05 (m, 2H), 7.96-7.88 (m, 3H), 7.74-7.64 (m, 2H), 5.62 (d,
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[0314] 30.00g (1 16.7mmole) 165 was dissolved in the
500m. sol vent m xture. The solution was cooled to -10

w62Q06nne329terrper ature) then 56.1g (157.5mvl e) PCT/US2006/001149

ovirets ey i ey it ikbejpm de was added as a solid in one
portlon The m xture was agitated for 3h while 15

126 BT g HEh & 35e(dp Uil aldr B1D o3 -hedeth (1,28 Da A §-3.24 (n, WGDRL.72 (s, 3H),

VI go&gggﬂ;'égl}jﬂétﬁﬁnln%\??g (%;h eglt)'\a/:/gdp\t,w\ggegt l/\xre? :d

separated, the organic phase was successively washed
wi th 100nL portions of watExangpleB6 saturated NaHCO3
(3x), brine (2x) then was dried (Na2SO4) and

evapeCpdlahkxyb 148 ydime thyldiinodgropyl)2-[2u2, 4-dudethl-augdl-5-yl)-
was di ssol vedqiifoftGlylFeHbadole-Ryadorilicadig @d8g)g. The

ABSEIT ineblopgie B funl et apd Hotkwmitor %q%m%hegg 7 @5 e
einanR)) ihPVFY ?hL rd/a%cﬁda&i hAl@7288 o gﬁmﬂésoéﬁ?nng at

crystal s The noth [ qwlg Was evapor
pmmftmpierdnrea 1t]Wa_s rsadtepcb‘alt}g;(ﬁ Chluto-psipyd)- dmeﬁryda—ann

mand a ste 0.5L/ste
BBbOCRR Y e 2 B S T RiFaf Snitd ‘éﬂéaﬁe&samﬁé@l% Yield 5

Qﬁ 806l RZYs61.h it RIYO-dgho 3

% I%j 25 g%léM@? I?Il\/gl\/gﬁgbconsf@t Eﬁ%prﬂ)lwﬁé @brs inf]gQg(d
@HJfS 4). 8. 115{ éﬂ)(m7H) 4.1 (m, 2H), 2.73 (m, 2H), 2.45 (s, 6) 195 1.10 (m,
%2 Cycl ohexyl - 2-[ 2- (2, 4-di net hyl -t hi azol - 5-yl ) - qui nol
[ -yl ]-1Hindol e-6- carboxylic acid nmethyl ester
(137) [0316] A m xture of conpound 126 (see Exanple 11
for synthesis, 70% pure; S%amgple 8244 nmol ), conpound
112 (1 eq, 48.5g), NaHCO3 (sat. aqg., 210 ni), nethanol

(1LBeniy)-3- @Qhﬂndylmi?(?hmﬂnétmvﬁtmwﬁs P1)-pnin ROESHEAH i dole-6-

sparging with argon for‘caﬁQ,Xgrh@gglas(gs-y)as refl uxed under

ar n for 16 hrs. The yell ow m xture never went all
1sdioliewing thcrﬁél ProRAB RO fammpound 289, 137 (65 me,

ﬁﬁt er egqg/]%\%; % gr"?e“g%hgéalﬂgwﬁmgszglgg,vac f?]ﬁ.l %g?rtc?omﬂlu?es stirring at
mﬁt::m zrbg?paratﬂife_e 1t%ars (remddatlﬁh ?a&ryflggggf;ldlw(m{R@eb{Blt@pﬁmgge

o B afle? Soatication eI A0ng Athe MSAT2A (AT T -NMR
§PNROAG, MdPaa SRR 3L S0 BE AR @, 65,0, 21,5

& 6.9), 5.39s,2H), 8.701s, 73H)82 66I65, 3Pd)) Z65an 11, 195-116-(8, [QH).
3.86 (3H, s), 2.96 (1H, m, 2.72 (3H, s), 2.66 (3H,

s 2.01-1.7 (10H, VB . ESI 6, MrH, 100% . Ste
8)3 Cycl ohexyl( 2- [Zm(z 4- &%ﬂléégtm azol - 5-yl )/? qui nolO

SeepSt yG-]Brlm(OZZ -(2, 4-dlmethyl-thlazol-s-yl)-qumollne 125)

TRIET - gl léw??%éi e 1 O oo RSB GHOH (700
I Hos 06y S Wi S or o BenighiauylioTEO 1Y by SAOSABAIDIM 3-2cetyl-
éﬂ-@meﬂmthnazgl,e (206 38nradh42 mmdﬂ)K'IFhe (rﬁﬁﬁregwas]sti&ibd’rmﬁér Arat 78

SSO 00nL fla s .the .
o 58 RRRLIES podledlions T b bathaiovss it Trdes P guih s N
mmlahd tHen dvapsihie@fo Motk BO enl’. 8A&6EE 00 mI)Ndd added. The precipitate
formed were collected by filtration, washed thoroughly with water, and dried to give

125 (15.62 g, 94%).

Step 2. 2-(2,4-Dimethyl-thiazol-5-yl)-quinoline-6-boronic acid (126)
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(978nmg, 40.76mmol ) was then added in one portion. A
vacuum was applied to the 15 flask until the bubbling

woadeswemped. Finally, 2-Chloro- 1 PCT/US2006/001149
- WM%#b%b1Nﬁ“4ﬂme%thanone (4g, 24.46mmol ) was added,

R e e B R el CoR e P

46269 mhmm, Bﬁ(ﬂe@ﬁeﬂtﬂgmcalato)mﬁsron\f(@t 88 g, m%hﬂil) zed with
filtered, ulting in

Q&g@pgﬂg&wh@cl-paltaglm 1)) chlonde (1 65 g, 2.35 mmol), and potassium

LTy Bl S R SOOAROROA {fs sggepeao

°€cﬁod2 h&héryWa@&dodaa‘d (Ioinﬁ‘gt,o rOdidotsthpdraie. T Rixture was poured into
é_%cl%, (t prec atgazvve%e golpé?:%et&)ﬁy_ftﬂl'grlaggr? IWashey with l#a?egl and
dmapb@me%dxébn@ wag< RdREMOAc Kb hm ahé t}% 1ﬁ§Hh?&é xéﬁdfw

acid (210) To a suspen5|on of
fﬂmﬁcﬁfﬁ b trafﬁ V\1as Brapirggd ped hegprodudt ma@prbrdmtmmhcmgel

A0 pPREL bY 8 hiep Shic BRI LG R bl . By Brmgpund

1sel(us hen st111Tcomaﬁ1n€g/sz@@f 30% Bis(ReoPEXHE Sl cold10)diberoh B5dichi&] by
500n. water and 500 Et OAc was added and the pH was

NMRa St éield), v lﬁlyvv%%%cﬂoffusmrump 7 vidonsiughergurification.
artially got dissolved, partially crystallized. The
@ﬂg@.t%Csfcmgﬂtrlfﬁnyi-éﬂemdgteﬁ@cmwc a¢id(beRhly with

r g3 I‘Fg &@%téﬂg{ ? R g&gﬁgn rAde gp Ql%le 6 calrl't)oxlyhgl acid

ace inrtri
(60.5g)anyklalixetbreg@6 Antl9 3y sodiaf 1ﬁ9thég1dé @:a%vt%,lam 38L.%.0 eq)

99+9 r el l ow solid 0319] The Et OAC phase was
mﬁg@ﬁ {“%W\ﬂiéf uxeq, pndgg [‘“%?Pi ogrbigts il %lms 08 Prggigitation
VN FBRIGAHARA3-4THE aﬁ@@éc%ﬁ% tpo : uh{:&?e{t% dtctf tﬂé%%or\/\ghe solution

acetonitrile simlarly he crysta sto
Ve oerkabarey @iding BXD06/ L IdIQOVIQngE mmjoaddmﬁMe@H] v1a vacuum

g Sfthe SRUE WAL ST 0135 P, HHEE SR SRfipiate vy

whaltdriantl ldeyisg fougét @bﬁ ouri@(ﬁimh udfitdive y1eld (75 5g). It was pure enough
3- Cycl ohexyl - di met hyl -t hi azol -5-yI')-quinolin

t bewefi-wuﬂwf nmyﬁ%éphw Stepd- i ndol e- 6- car boxyl i c
acid (289) ON 0 HO NHOS/ | / N137 SN 289
SF«‘:]BQIﬂ-CYdOheMIM-MI@ﬁ-caﬂmmyhd@hld @o6#pound 137 (94

T
were suspended in 600 mL solvent ( 1 l MeOH THF). Pd catalyst (10% on carbon, 1g/
batchj was added as a slurry in CHCl, (5 mL) and the mixture was hydrogenated for
15hr at 50-60 psi. The catalyst was filtered off by means of Celite and the solvents
were removed via vacuum distillation to a give compound 164 as a yellow solid. Yield
63g (83%).

Step 5. 3-Cyclohexyl-1H-indole-6-carboxylic acid methyl ester (165)

[0311] 63g(0.259mmole) 164 was dissolved in MeOH (1L) and HC1 (100 mL, 4M in
dioxane) was added slowly. The mixture was refluxed for 3 hrs. The purple solution

was then cooled and the solvents removed under vacuum. The residue was dissolved in

EtOAc (500 mL), was washed with NaHCO; (sat. 2 x 150 mL). The purple color was
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10 brononet hyl pyridi ne hydrobrom de was added and the
m xture stirred for 4 hours. The reaction was then

unemmheﬂmvmth water (1 mL) which precipitat edPCingsS2006/001149

* kg et i g then spun down to a pellet and
redi ssol ve | n mL of methanol : water §5% Li OH) and
Irepleced wigh 5bg111 Yebowsonier The argenip fayguwes fiather weshed with saturated

A eb o aqd (e afy the P rohts Tenafldf nd Biga fid s

Jr5cr§s_télﬁzédifroﬂa d"lmxltﬂ% of MeGH (2I-) An@ 2vaten (3@0 mLy. Bhd @fystils were
ge@%er(ea]o}llq.ﬁltef, *ggshfd yg?h(\mterlq;qq)dney%mcbccg@oung 165 as a'hght
_gﬁ%{.fg,]sgfa&egj %9[5%3(2 4- di met hyl - th| azol -5-yl)-quinolin

lin-4-yl -

S HobEE TR s

([9812}g, Réctieh esotl) I B-neBhvFou2 bottpmuiEask aqwippled\mm aBdn

?Elﬁg%qtgt‘ ap%theppo%tglm pgrgteﬁgﬁslgﬁl M? mperegtgre Cooling bath: dry
4cé/&h§f&1|10r0 et hyl ) - nor phol i ne hydrochloride (67 ng, 2
to produce conpound 290 after saponification.

R e

(rnactlﬁiﬂ)mssﬁl E[‘he BeazBorf mas Béfit all hdidmé mapd&@ HygonatmBsiflere.
3H), 2.68 (s, 3H), 2.56 (m 1H), 1.95-1.10 (m 10H).
-[0381] WA 021361 06.6matb1 A5 WER M6 Red irftthe SEﬁﬂlﬂIIdoBveﬁﬂ.mlxture The

3- C,ycl ohexyl - 2-[2- (2, 4-di net hyl -t hi azol - ¥ ’; qui nolin
-sglufipn wes cgolgd tohyH0-G W@ﬁmperature) then 56.1 g( 57.5mmole) pyridinium

ﬁ.n?ﬁ{&ﬂﬁ&?%la% %(ild_e? &P?%hﬁd & & éﬁ i ?rﬁikﬁ!lr% x%gél%%{ag)e%zfgl 3h while

oW ng procedu re and WOT
Z&Spméﬁrfe teBPerdthre betred®-T0MUNY - I4C‘DW501(12 L) N‘éﬂSO@@dl@ﬁion was

Na 27 ng, 5 eq). After 5 minutes stirring at room
\M@sestlr;egi ipgpgoushy far Sgnigutes. The two phases were separated, the

%f%%ﬁ%é Bt it S s SO e oo of i o) Baturated
ﬂ@H(Z(Zg%E}xMEanEIZx)&her( Whstied @ a2$4DB aﬁﬂ)hﬁ@odzﬁ:}:d to&(rpm@s The dark
S)ré{gn %‘ngde Pmductzv%@%&@%)?xz o 7501%%6(2 ntbgr’lol ?gpq)g’ent%e; %6@’[1(1&" ’lLﬂe product

]c@(sﬁal%ae%%\&ﬁn e y °_9’§f1 ° yr%? %'R'er? ﬁgeﬂed QH), waSRERWRHEs AL amount

rboxy ohexyl - 2-
[0Z €618, rdetbaro (2%) |antl ldriad & yibldyA2p - Setonlightrbréwy kctystals. The mother

H i doIeGCar yllca 292) 324 oIIovvln t he
s \ﬁ?so%@aeﬁa@ § cﬁj aag aéﬁw%@rﬂﬁl psipghegatie-ethyl-
I 7 0 -
EHC&Eﬂé sB1veht sgé%n?ﬁ%é{%%ﬁg’wgo i(Ls/gtgg%]é A)QOA %(?‘?eﬁ:@ﬂg)l a'cQta%adlent

m nut €s
dkihe rpmchlgt dutes ebanotiatP@ozthyl-ecetate comtent: datal gitldaidtl H1g (80%).
4- Br ononet hyl -
[0315] MS, NMR are consistent with the structure.

Step 7. 3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6-yl]-1H-indole-6-
carboxylic acid methyl ester (137)

[0316] A mixture of compound 126 (see Example 11 for synthesis, 70% pure; 58.6g,
144 mmol), compound 112 (1 eq, 48.5g), NaHCO; (sat. aq., 210 mL), methanol (1.5 L)
and Pd[P(Ph)s]4 (5 mol%, 8.3g) degassed by sparging with argon for 20 minutes, was

refluxed under argon for 16 hrs. The yellow mixture never went all into solution. The
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benzoic acid (103 ng, 2 eq) to produce conmpound 292

after saponi fication. Yield 17 ny, 22% Ms: 616.2
W 652bi1- NMR (DVBO-d6) @ 8(ppn) 8.77 (s, 1H)PCBUS2006/001149

‘H‘h 1Y I=ldh), 8.01-7.63 (m 9H), 6.9 (d, 2H, J =

8, %%10{1 l}ﬁas i}ﬁjl coglzeg 30 §°é8ﬁ§t$ﬁed glpjé_?he Eégg[%m(gl?@gaszhgd %vlji):h cold
%e@faﬁio@ mfé?r c%!tilia@e {vds So6b, 'E)Fyt(ﬁ@( l? ﬁi’ﬂﬁoéng Jr%th%u ’1&1@&' was

hoxy- benzyl ndo
g‘) E@Q@)’C apd MSﬂlS%ﬂb(b\mngohdh waf dtied wr gi@@ﬂierp@oc&mdwhlch was

o SRiebBa st siRledlincn fRaie 5%&29% Sickd). NMR d6-BMSD & (pprm:

TIOR8 ) < 90 | SRETLGR 5t 4555 8 o

13 2&%%@)@@6@@@@6 &, @), QSthﬁl(iﬂ)H,ah) oMIS ¥ ST1(496] B/1-+H,
}6% MB: 602.2 (MrH+); H -NVR (DVBO-d6): 8(ppm)
899%73’ 10 J=8. 4). 801763(m 89, 708 (m

i%ll) 7%‘ ‘%Qy éq&éﬁ)“ 3‘2’% féﬂazotzé umzlusg) Ylinl- @

'6 3(lrﬂ'°7f|!bﬂ)hyl) -TiEdndqly MbMIQZ!QId methyl ester (166)
mﬁhpsm%qeaa&l&mﬁmgm §. c%@loﬁexgi‘%[ly @fdl%%\@- y)-

HON O Br 138 1VH2 N'N
gpinobgg-yd}- éH-lndole-6 carboxylic acid methyl ester (10.1g, 20.38mmol) and K1

E‘Sé)%) 41 ’%(f (%1) gr %nci{ﬁbbv?ég C%BLNEI? %WIT)C (fgle '%]grlggfg%ghgg ?)laced in an

mmr lﬁdﬂ'ﬁﬂcﬂﬁtﬁh&&&d&ﬁ&rg&ﬁ nhfiesE ﬁ@tmnﬁﬁﬁ&rﬂem@d b% NaH
ound_139 in Exanple 99 replacing conpound 1
68%824%76%10@ ‘E%th@m &ddpd in opepertipphal vaguurmyas applmt to the

Beaul |
ﬁﬁékydn)tfl gﬁé‘?ggﬁ t | on%ﬁ fbklgil 03' el-morp%ohn— 4-yl- &hanone
@gh?ﬁﬂ@nymbhmsyddkied ani cthealteadldﬁl Wfis stlrreci at 0°C until no starting

mafaenaf 1¥3 Pne?i QXIOI’H oreg le R%’C hPch/BThe mixture was then poured into 1L ice

water, neutralized with aq HCI, filtered, and dried, resulting in 3-cyclohexyl-2-[2-(2,4-

dimethyl-thiazol-5-yl)-quinolin-6-y1]-1-(2 morpholin-4-yl-2-o0xo0-ethyl)-1H-indole-6-
carboxylic acid methyl ester (12g, 94% yield).

Step 9. 3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-y1)- quinolin-6-yl}-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-carboxylic acid (210)

[0318] To a suspension of 104g (0.167mole) compound 166 in 1.5L dioxane 28g
(0.7mole) a solution of NaOH (in 700mL water) was added. The mixture was heated at
55C® for 5h by the time it became a clear solution. It was evaporated to dryness. To
the residue 500mL water and 500mL EtOAc was added and the pH was adjusted to 2
by means of 6M HCI. The material partially got dissolved, partially crystallized. The
crystals were filtered off, washed thoroughly with water, dried then were suspended in
300mL acetinitrile, boiled for 5min, cooled down, filtered off and dried again to give
69.4g (68%) 210 as a 99+% pure yellow solid.

[0319] The EtOAc phase was washed with water, brine, dried (sodium sulfate) and

evaporated. The residue was treated with 150mL acetonitrile similarly to the crystals to
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B

10

15

20

25

(MtH+) ; 10 Step
2.2-[4-(6-Bronop-qui nolin-2-yl)-phenyl]-3-cycl ohexyl -1 -
W()Zetrmmﬂml i n-4-y1-2- oxo-ethyl)-1Hindol e- 6- caCD@$06001149
S g 298):. 10321 Conpound 298 was synt hesi zed as
descri bed for conpound 111 replacing conmpound 106
\@Ydmmddlimmbl 6.28(1786: cobpRudd 2 Mh-44) 3 909 phiRy el loM0lid6 T otal yield
%@g{n) 8.50 (d, 1H, J=8.7Hz), 8.43-8.40 (m 2H),
é’Ya§ 2829 (m 2H), 8.03 (d, 1H 15 J 8.7Hz), 7.97 (s,
7.92 ( 2H, 1. 8Hz 85 (d, 1H,
i@?“inl\ﬂg Pﬁ%’sﬂ@&,on%&ﬁem‘?l’ﬂsthf CWPP 50- 7 48 (m 2H),
4.99 (s, 2H), 3.60-3.33 (m 8H), 2.65 (m 1HO
1.93-1.15 (m 1OH). Exanm}@m%ﬁeggmo WD 2006/ 076529

PCT/ US2006/ 001149 N j C:) MeOOC N Me00O N Br CH
Ja’&tmé}%ﬁeﬂyé?ze% -(2N4- Euﬁeth(?ﬂﬁﬂaim@-yljvaﬁmthdﬂyu-h%Ad& Ayfinethyl-

1H-indole-6- d (289
1. 3- Cycl ohexyl - 2- (4- hu; ?Sxy°a6f1"é’r‘1yy'1“‘-°i %22 ?mrphol in-4-y

| - 2- oxo- £t hyl ) - 1H i ndol e- 6- car boxyl i ¢ agid\ net hyl
ester Q 5H[O328] A m xture of 1.
compound 4 (5-5'5-n11131—€)' 4- HO

Pd( Ph3P) 4 85n
heat ed over Rig \gunder argon. It iy
evaporated to eryness and purified on aOrrL i Ig g{ﬂ
pad using tol uene-ethylacetate eluent systemg Yield

tRd, 7 PR R bt coloutd {37 SORET o b R DvF 2

dall) Widzgdded NI (20, mEH eq)=Bfid) 5 mim@ies titelng dHood 8mbperature 4-
1.2Hz),,  7.08 (m 2H), 6.86 (m2H), 4.87 gusr’ 2H), 2.77
(oggmgqqy’ghylg,pm@e Iygirobromgde wasxadded ang thepyix q stigged;fox 4 hours.
i :
gﬁ%_r S 1 quzeléchﬁg rw&H‘xo‘ivater m{d) %’hlch e01 1talt3d t%le Froduct

v ds|thar spuptdoamnede a pellet and redissolved in 5 mL of methanol water (5%
LiOH) and heated to 50 C for 8 hrs. The product was then purified by RP-HPLC.Yield
35.2 mg, 30%. MS: 573.2 (M+H"); H'"NMR (DMSO-de): & (ppm) 8.61 (d, 2H, J=5.1),
8.44 (d, 1H, J=8.1), 8.01-7.62 (m,7H), 7.2 (d, 1H, J=5.1), 5.6 (s, 2H), 2.69 (s, 3H),
2.65 (s, 3H), 2.62 (m, 1H) 1.95-1.10 (m, 10H).

Example 90
3-Cyclohexyl-2-]2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6-yl}-1-(2-morpholin-4-yl-
ethyl)-1H-indole-6-carboxylic acid (290)

[0322] Following the full procedure and workup for 289, 137 (90 mg, 0.18 mmol) in

DMF (2 mL) was added NaH ( 27 mg, 5 eq). After 5 minutes stirring at room
temperature, it was reacted with 4-(2-Chloro-ethyl)-morpholine hydrochloride (67 mg,
2 eq.) to produce compound 290 after saponification. Yield 26 mg, 29%. MS: 595.2
(M+H"); H'-NMR (DMSO-ds): & (ppm) 8.47 (d, 1H, J=9.0), 8.21-7.70 (m, 7H), 4.46
(m, 2H), 3.55-3.29 (m, 8H), 3.00 (m, 2H), 2.73 (s, 3H), 2.68 (s, 3H), 2.56 (m, 1H),
1.95-1.10 (m, 10H).
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sul f onyl oxy- phenyl ) -1 H i ndol e- 6- car boxylic acid nethyl
ester (140) 15 [0329] To a cold (OC) solution of 1.5g
wO20Bmenb e) conpound 139, 1.275nL pyridi ne ardT2@82@6/001149

1 TONRIPE R i OCMILLL B (9. 45mmol e) triflic anhydride was

added -141 WD 2006/ 076529 PCT/ US2006/001149 |i ~"

1z " 11 11 1111cii; 1gExample91o | C |- dropwise

in a period of about 1 minute. The reaction is .

| rSalohandch2- Cifraimedyhhiarehs-yaprolin Gyll-1-emethylisoxazol-

resi due t aken dyimethy)-ifxindoke-@radionyliaseitl4221)and i cy

, i ' ried
483 TP ok S Pl 68 At o 48 1o come
5 foilamaiol)dn DvE (1(2}I hilzr)gﬂdswﬁﬂamﬁas( 26\5113@(5{@%.8,?&&105 %mﬁs@irﬁng at
to Ive conpoun as a vyel l ow S | oam 1 C
fect &mer%% gtHN%Sde%Fé@ ith ﬁ&hlommﬁfhyiﬁ-lﬁawhsew%ﬁ{SS mg, 3

S

TVAGEY, H2ZNMR. (BMSO-¢)58 (hnDS.471(d, 2H) J=%0))8.01s7.62t,8H), 5.71 (s,

3 ,. 3H), 3.54-3.44 38 .60 (m__1H),

T8 5153051, 288, 3002 R BB B 1B gy 37B, 195110 (m,
10  JOE. _ _ _
3. 3-Cycl ohexyl - 2- (4' - di net hyl am no- bi phenyl -4-yl)-1-(2
- nor phol i n-4-yl -2- 10
oxo- et hyl ) - 1H i ndol e- 6- carisemple 82aci d net hyl ester
(141) [0330] A m xture of 104ng (0.171mol e) conpound
146-Carh@yghquayDS6epebihexyld2-[2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6-yl]-
di met hyl am no- phenllilindalei6ecaxboxiylicldeid)(202) 0085mol e)

E@é@g @8®8W?ﬂn%wﬁn%§i18@8|e%r€ %gde\lyggﬁug g'ﬁt)]r cq’?*l@ap}?o\%% 2§G,Sto a mixture of

15 eyapeat By (72 mgd 'Oymﬁol?_ﬁﬂDMF unhB) ®es ¥dell Nt €27 mbDS eq).
solid conpound, 141 was filtered off and was 15 use
itk éultlman% Stgingrat £opan tepmerAlinggit Stag peacsdapith 4-Bromomethyl-

' ' ] o e 4 1ud
Sy BE PRI L6 B KA RSt 6 17
agd, 4292 95 60533 WY+HR HietMROMIMB 0dd1:44 (b)) 8.171@, 1H), 8.45 (d,
previ ous step was dissolved in a mxture of 5nL THF

BT et Wa RO - i ) IONEHEL Ji T Skdsd 42651 2R 7P 69, 3D, 2.67 G5,

s@hv . Wegyry emoved by evaporation. The
20 ?’ggﬁrhdégﬁnmh@h)bggsfllé@( us1 g RP-HPLC to get 41ng (40%

compound 299. Ms: 566.3 (MtH); H -NWVR (DVSO d6):

S(ppm 7.95 (d, 1H, J=1. BEiampde83-7.76 (m 3H),

7.71-7.68 (m 2HO, 7.65 (dd, 111, J=8.7, 1.5Hz), 7.33
BeCyclaléxyl-2-[2-(R Ardiniithyl-thiaa8l-§-51)-@din oliiB-65a}-3-(33dnéthypxy-benzyl)-
8H), 3.01 (s, 611)1H-ndde-6raarBéRylicheft @93P (m [OH).

@éﬁ ??ﬁhﬁwln%%h% A1l preesdyre frdowenkyp for qpmpoynd 38937180 me
25 0?16‘1ﬁl.lnb§_'iﬂ PNE (ML) '&aﬁ"adéﬁé&jﬁm( 07634 B y%@iﬁhﬁgﬁe@%@nng at

[0332] Follow ng the full procedure an
o tamper A0S, it g réabtdimith 1-@Bromemetily}-3wasthoxsaberedne(7mL, 3

é‘qﬁ’% Il)ql%ldugehc%rr]ﬁ/;louplg 8% iaﬁeras%cgni{igazcﬂ)%l Ypeld2 Tgﬁ{g), l%‘% MS: 602.2

(M-+H"; H-NMR (DMSO-d¢): § (ppm) 8.47 (d, 1H, J=8.4), 8.01-7.63 (m, 8H), 7.08

(m, 1H), 6.70 (m, 1H), 6.33 (m, 2H), 5.31 (s, 2H), 3.55 (s, 3H), 2.70 (s, 3H), 2.65 (s,
30 3H), 2.56 (m, 1H), 1.95-1.10 (m, 10H).
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30 produce compound 300 (7ng, 8% yield). Ms: 537.2
wo 20043 HL-NWR (DVSO d6):  7.96 (s, 111), 7p33/fsdo6/001149
oy o 3 "“!_,”7";,6?"‘(m 3H), 7.36 (d, 2H, J=8.1Hz), 7.31 (d, 2H,
BT S T ) R osk s, 211), 3.47 (m 8H), 2.63 (m 111),
2.37 (s, 311), 1.85 (m 7H), 1.28 (m 4H). -142 WO
2006/ 076529 PCT/ US2006/ 00Exampledi8y nn| e 101
3- Cycl ohexyl - 2-( 4' - met hoxy- bi phenyl - 4-yl ) - 1((o?-m)r phol
i n-4-yl -2-o0xg-ethyl)-1H indol e-6-carboxyli/lc arid
(301) [0333] l ow ng the full procedure ang-"workup
for compound_299, 140 (100nmg, 5 O.I6nmmol ) #4s reacted
with 4- enyI boronic acid (3rrg, 0.24muol ) to
pr od Be 301 (20nmg, 23%vyi eod)> : 7 9
( MEHH) ; r 5O -d6—7—9% (s, 1H)

7.69 (m M, %7.66 (m 3H), 7.33 (d, 2H,
7.04 (d, 2H, 7Hz), 4.92 (s, 2H), 3.80 (g
3.45 (m 8H), 63 (m 1H), 1.83 (m 1:87H), (m

3H). 10 Exanpl €7102
3- Cycl ohexyl -2- (2" -fl uoro-bi phenyl -4-yl)-1-(2-norphol i

n-4-yl -2-oxo-ethyl)-1H indol e-6-c ylic acid (302)
[0334] Fol | owi ng {pe full procedur a d wor kup for
compound 299, (?LOO 0.1 6nmmol Pwas reacted with
2- Fl uor oph iC aC| d (g4ngP 24mmol ) to 15
produce conpejnd 302 (15nyg, :

(MrH) ; H1-NVR (DVBO d6): H8. 02 \ N, 1H,
J=8.7Hz),” 7.78 (d, 2H, J=8.4Hz)} \ ~
(m G5H). 5.02 (s, 2H), 3.52 (m 8H)

1.83 (m 7H), 1.33 (m 3H). Exarrple.
3- Q/cl ohexyl 2 [4 (2 quoro pyri di n- ) -phenyl ]-1-(2

xyl-1-(2- holin-4-yl-2-oxo0-ethyl)-1H-
% oxy C écu"é‘”{’ 83) ¥) oxoe ¥
B8 owic n Pu'ldl procedure and wor kup for corrpound

5 P33 14)an(pbﬁﬂdm38 was dibrtimasized wdespsh@:t fod copound 139 in Example

89 FRRAAE SR 130 TR A poRr - Resomg i 41-2-oxo-

il
@MgigblH iﬁ%roi‘éﬁ@ch@ggﬁ(c 4150 SBe%uﬁéﬁ ¢>mat a@HPCTl_e'tZ Bca(tﬁm WB) 030141)

2 ﬂl—])ydrdxyéqzheqwlbommc ae:@ mtthqcetyl pggnj(lborog}q)amdg M]S (4,%9 1

@ 62 (m | H, 1.76 (m 7H, 1.23 (m 3H).
‘e 104

10 SispA :?ro 2Pty -qéé,%kge i—“ﬁ&% ?/'gﬁ el EEFRphp -
axe-gthybolil-indoe l'?’ he full procedure and
Y6324} P CoRipot R8s F3dhesiAR aé 464@ABed for compound 111 replacing

compound 106 with compound 138. MS: 652.1 (M+HY); H'-NMR (DMSO-dg): 6
(ppm) 8.50 (d, 1H, J=8.7Hz), 8.43-8.40 (m, 2H), 8.33-8.29 (m, 2H), 8.03 (d, 1H,

15  J=8.7Hz), 7.97 (s, 2H), 7.92 (dd, 2H, J=8.7, 1.8Hz), 7.85 (d, 1H, J=8.7Hz), 7.65 (d, 1H,
J=8.1Hz), 7.50-7.48 (m, 2H), 4.99 (s, 2H), 3.60-3.33 (m, 8H), 2.65 (m, 1HO, 1.93-1.15
(m, 10H).

. Example 99
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e

wo R0dfpiexy- pyri di ne-3-boronic acid (37my, O.

10

15

P

0.16mmol ) was reacted with

Rbdoch81149
149

O\é"

-143 1T-;:1 11.- W.0, 2006/ 076529 PCT/ USZOOG C
A prlchlucleu q:o;mpsulnd 304 (20nmgy, 23%yield). MsS: 554.2
(MrH); H -NVR (DVMBO d6): 8.19 (dd, 1H, J=4.8Hz,
1.5Hz), 796 ,1|—|) 783(m2|—|)(972(d 2H,
J=8. 4Hz) , (dd, 1H, J=8.4Hz ), 7.34 (d, 2H,
J=8.1 Hz), 7. 2 (dd | H J=7.2Hz 4.93 (s,
2H) , 391(0 .45 (m 8H), 5o (mlH) 176
(m mébi) N(m 3H). 5 Exenvple ~ #cl ohexyl -

5 | O phollrr—4_y"’--
[0337] Follo "o the full procedure wor kup for

conpound 2997\ _140 (100ng, Gsl6nmmol pas reacted with
4- Met hoxy- pyri di ne- 3-boronic acid (37ng, 0,24mml) to

10 produce ound 305 (20ng, 23% yi el dé’L\ZE 554, 2
(MHH) © H - (DVBO d6): 8.58 (d, 1H, J ), 8.10
(dd, 1H, J%4Hz 2.4Hz), 7.95 (s, 1H), ;%83 (m 3H),
7.63 (d, ® J=8.4 F737(d 2H, J81HZ) 6. 94
(d,medodd, = 2:94 (s, 2H), ™399 N 3 Y,

(m 8H) LH, 01, 75—+ 7H), "\
Exanpl e
2-(3" - Q/ano- i -4-yl)-3-cycl ohexyl - | nor phol i n

-4-yl - oxo-yl) 1H i ndol e- 6-car boxylis-acid (306)
[ 0338] Fol | owi'ng t#& full groceduré‘“and wor kup for
conpound 299, 140 (100rrg( .16mmmol ) was reacted with
3- Cyanophenyl boroni c achg 35rrg, 0.24mmol ) to
produce conpound 306 (5 J, 6% yield). Ms: 548.2
(MrH+) ; HL- NI\/R( ' 120 8. 26 (s 1H), 8.12 (d,

1H, J=7.8Hz), 7.93 7.68 (m
2H), 7.417(d, 52H J 2H), 3.42 (m
8H), 2.56 (m 1H), 1. 3 (m 3H).

Exanpl e 107

2-(4' - Cyano- bi phenyl - -cycl ohexyl -1 -(2-nor pholin

-4-yl -2-o0xo0-ethyl)-1H |ndoI e 6 carboxylic acid (307)

ég‘l"é)gi‘n&l’% L’lyi?o&gﬁ!gi& Y-P Trﬁ&@%ﬂﬂ-d’-‘ﬂ-i‘ R cfy)-1H-

0.24mmol ) to

hé 121, V81 me48.58mmole) 4-
gﬁ?%@i@wmgé (8. ﬂ@ﬂﬁaol%cl%nﬁoﬁ 121, V81 m48.53mmole)

&rogyphenylbganicacidi 9|14rye80 1$@1}m0 ) Rg?l‘(hdl’h §ﬁn&fn8t%iﬂ°1 and
?ﬁnﬁ% Eﬁtgﬁiﬁggb %\%& 'hg%fé {;ﬂ}ggg:!ﬂ') 8‘0| @“ ﬁr&?{f gllgoh llf%vas %V:e?p%rated to

il lon3: mpﬁﬁw;badazsirfg tothren®ethgkitetater dlakint s@tem.
y phenyl ]-1 Hindole g
Yield: 1.60g (86%) compound 139. MS: 477.2 (M+H"); H'-NMR (DMSO-de): & (ppm)
99.77 (s, 1H), 7.93 (d, 1H, J=1.2Hz), 7.90 (d, 1H, J]=8.4), 7.62 (dd, 1H, J=8.1, 1.2Hz),
7.08 (m, 2H), 6.86 (m,2H), 4.87 (s, 2H), 2.77 (s, 3H), 3.50-3.33 (m, 8H), 2.57 (m, 1H),

1.86-1.16 (m, 10H).

Step 2. 3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(4-trifluoromethane-
sulfonyloxy-phenyl)-1H-indole-6-carboxylic acid methyl ester (140)

[0329] To a cold (0C®) solution of 1.5g (3.15mmole) compound 139, 1.275mL
pyridine and 39mg DMAP in DCM 1.59mL (9.45mmole) triflic anhydride was added
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-144 WD 2006/ 076529 PCT/ US2006/ 001149 I1C, | I1;iF ..
“1Glio,;;21,..:;11., adl '~ii-- 6-carboxylic acid

e ?M @)7@340] Foll owi ng the full procedure andPGDUS2AD6/001149
b "

10

15

20

25

30

ldppolind. pHeH 140 (100ng, O.16mmol) was react ed

th .4-Meth di 3-boronic acid (35ng
lrombrits e PP EhAcinils- JB5 G NG tAedtantgafgus GRbe mixture was

Lé)g%pdg%t%%' the pefsmhe @aldaﬁ /B;H?Ehﬁ&?tu%&f“é?h éa&%{% W% Rigshed

G%@fldBf)Old 3/3@), d Wlﬂl—EOdiln‘ﬂ sulFig. THS. dﬂ:ﬁng dgent #ds removed by

:}ﬂ%@lo(rlu@d%]’l? gqatﬁo%waﬁ e bra dégé)'yneﬁqé(gn(eoconmqgmd I%_I)as a yellow
%éﬁd fddiﬁ whith%:s (péire idugh ﬁﬁus% Hliihouflﬁﬂ@lef g\mﬁ&kﬂm I_})%eﬁil 1.76g

. 2. 61@5I 19 1.75
E%%i;u\és 1609. h+H); H'-NMR (DMSO ds) 5(ppm)8 12 (d 1H), 7.93 (dd, 1H),

NS TR AL AR R e VT R R TR B

4 I k
ol Compaung 288" 1407 Looma” <bms©‘°‘%” R W

T e

10330) =3\ ﬁrirkulrelofHIGm)ng (0.16 Bmfrabitk) cmhtpodmﬁlmz 3hg6(|ezz)56mmole) 4-

é 3é‘rth§l(aﬂ’5n((ﬁ$e Eif’ é%%da%gl@ooééé%l%}:%d(%% SPLZ@ethanol

Qﬂai 1890 sat. RATERD S s fkated
eV osﬁlexy 1es 3‘(3%1 ma%er oovgfné et r?{'/ ?0 ﬁ: upsler ar%ozn It washeva]f)orated to

dryngbs ahddxiturated yith-vidter. Z8e soldiodompuad 18D xmk lﬁd:teﬂadlodf and was
._Fol the full procedure and workup
&6&%6&%%@5%“@5@ e%ig’%ﬁ%@tﬁ% 0. I6rmo|) vvas react ed
th 3-nitrophenyl horonic ac

gF%@éCYE'GhWMd‘%ﬂUn% hE B@HMI&?—&WI) A Tmephotin-4-yl-2-

331 ( 3%111: véf@ 001% %uﬁjizfﬂ f?(ﬁg Zhe(lﬂT}EY_llzg@slgtsp %g?%xggdﬂéﬁ%}lﬁa)rglxmre of

ﬁniHZ'IHFAlrﬁlZ nQQﬂ;lan@l-hnd E(nERM MaOBH)t was B8ufed fot 1hthenlthd Solvent

&%%?%%&@fe%ﬁé%ﬁgﬁﬁﬁ "fﬁ%ﬁ#eﬂ uwg RP-HBLLdp srbtime
aGm uRd 298 INI%! 36613 bb1+Hﬂ)d@¥ 1161110@0 Ce & Caﬁ%hﬂws (d, 1H,

311 [0343] Foil owm ng thé
Vol ﬁHp),’f 83 7c7(6r(po dhig, 29B7.6840, @BIOQ?rQS (dd). IHS dﬂn&V)l BHg), 7.33 (d,

ﬁ;cfnﬁgqr"‘h%{g SAEAT YR D YB 517 e 2658, 18), 2.0-1.10

(m, 10H).

Example 100
3-Cyclohexyl-2-(4'-methyl-biphenyl-4-yI)-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid (300)

[0332] Following the full procedure and workup for compound 299, 140 (100mg,
0.16mmol) was reacted with 4-Methyl pheny! boronic acid (27mg, 0.2mmol) to
produce compound 300 (7mg, 8% yield). MS: 537.2 (M+H"); H'-NMR (DMSO ds):
7.96 (s, 1H), 7.82 (m, 3H), 7.65 (m, 3H), 7.36 (d, 2H, J=8.1Hz), 7.31 (d, 2H, J=8.1Hz),
4.95 (s, 2H), 3.47 (m, 8H), 2.63 (m, 1H), 2.37 (s, 3H), 1.85 (i, 7H), 1.28 (m, 4H).
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30

WO 2006/ 076529 PCT/ US2006/ 001149 It::~L I1. r ""1"".
T4, JE! iii EBl:::lIEIGik,, T dli::i:u .~ . ::lL.

WO|2006V076529 ; U produce conpound 311 (46nmg, 50% YCEIUS2006/001149

Wmﬁma mwww HL-NVR (DVMBO d6): 7.97 (s, 1H),
H J=8.4Hz), 7.63 (m 3H), 7.35 (m 4H),
7 11 (m 2H) 4.94 (s, ZEI)tamﬁleSIﬂl(s 3H), 3.41 (m
8H), 2.62 (m 1H), 1.77 (m 7H), 1.26 (m 3H).
B(-&]yplodieiﬁlQZ 64'-methoxy-b1phenyl—4-yl) -1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
3- Cycl ohexyl - 2- (3" - ndoleyé-clrhpixely heid($01)- 1- ( 2- nor phol i

{ik) TRDPYGia e A hRrorier BREedap SRy 0 gh TTooime,

QQ'@S’H‘M?W%Q%act%é Qv1{hLQQ/I%OX %hb@ﬁﬂéiﬁmd\@(ﬁd ¢ , &b anhrhb) to

mtolyl boronic acid (33 0.24mmol ) to

porduoe penpamd (391 (Z0ma 2%y y@ldd) M3E53 @;{‘M )Mlﬁ)NMR (DMSO

?%ﬁ N’\% &Dgﬁggd@ﬁm ¢§67 & §§Sﬁ}1 %ﬂ& Sin{f %gd“bzﬂjﬂm

900, (BHL, 1=847E85, 492 (BAD) SBOIG, 41, 384ﬂ><m,2<m4z 63n(m L HY), 1.83 (m,
1.77 é %I—I]I)I .23 (m 311). Exanple 113

FHY 2 f8x3H) 2- (2' - met hyl - bi phenyl - 4-yI ) - 1- ( 2- mor phol i
n-4-yl - 2- oxo-et hyl ) -1H indol e- 6-carboxylic acid (313)

15 [0345] Followi ng the fg ﬁleoggdure and wor kup for
conpound 299, 140 (100ny, 6nmmol ) was reacted with

goéng )éin 5.*3%1911{26 tﬂﬁiré 1)21*1(2@.'2) %ﬁgﬂf Ll_ﬁﬁ}fo-ethyl) 18-
H1- NVR ( DVBO d6) e { }' G309,

J63B43 HF ] loWirGeith¢ digll pndpedlm@alﬂ-WMku@ qugco(mpouad 299,JH9 (100mg,

glzlégntlg'l? Wféﬂ(?acégéﬁgb(li Fl el(l}js_l b?go}_l%ﬁ?(ﬂ? iﬁ%ﬁéﬂ (lzgéflna%hbl) to

Fduce E&ﬁﬂ&hﬁ 15mg, 7% ylech MS: 541.2 (M+H" ), H'-NMR (DMSO
- Cycl ohexy olin 0X0-eth

ok 0D, TG TH, PR T 2760 sy AHE). Qa5 250) 1.4

HootalF 359 b ooy BL I R Ral P

w th 4-Vinyl phenyl boronl c acid (36ng, 0.24mol) to
produce conpound 314 (41Egamp8oA08 el d). MS: 549.3
(MtH+) ; H1-NWR (DMSO d6): 7.96 (s, 1H), 7.82 (m 5H)

7. B3C{dohedyl)-2- [1~(3&1l(0d0 p2ridin-38/1)phizyl]-6-(ZSnd¢rpholihid-yl-2-oxo-
5.91 (m 1H), -ﬁmmﬂold)6—c£rb%§yﬁéacla|(BO3)3 46 (m

8 2.64 111 7
@%o@o@w@z@thpé)ﬂ PIQQ@ng? s adkupitpr conipound 2pp, i4b (Toome,
g) 16%15:1‘1% %@ﬁlevﬁﬂle %luor p§r1d1ne 3-boron1c acid (34mg, 0.24mmol) to

cycl ohexyl -1 - rpholin
-pﬂedﬁce 2eropourel 303! (R2mkt 26% y161d) MS 542.2 (M+H); H' -NMR (DMSO

de): 8.23 (m, 2H), 7.97 (s, 1H), 7.80 (m, 3H), 7.63 (dd, 1H, J=8.4Hz, 1.2Hz), 7.50 (m,
1H), 7.42 (d, 2H, J=8.1Hz), 4.95 (s, 2H), 3.4 (m, 8H), 2.62 (m, 1H), 1.76 (m, 7H), 1.23
(m, 3H).

Example 104

3-Cyclohexyl-2-[4-(2-methoxy-pyridin-3-yl)-phenyl]-1-(2-morpholin-4-yl-2-oxo-
ethyl)-1H-indole-6-carboxylic acid (304)

[0336] Following the full procedure and workup for compound 299, 140 (100mg,
0.16mmol) was reacted with 2-Methoxy-pyridine-3-boronic acid (37mg, 0.24mmol) to
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i ndol e- 6-carboxylic acid (315) [0347] Follow ng the
full procedure and workup for conmpound 299, 140

o
¢

5295 0. 16mmol) was reacted w th 3-Anmi nopaemgkoo6/001149
hwlubdqu%l ) pue

10

15

20

25

30

el ild 3364 0. 24mol ) to produce conpound 315

9’3‘?5{}[}%? 420/% d ip%@o% Z%S@ $ﬁ4 &Q}I+H+) A J(?Mlg ?1?)1:\450
3@ 8. le% @ﬁiﬂH%JQd'ﬁHz 3. %@%6 FSS 'rhl 728”53611 (310, 3Hh(a oH §=3.4H2),

@y(dﬂoﬂéxw 4212[ 4 sw) rﬁe%gd 2HhJ=€&oHézD— 219134, dibE nyv PHZ; §.1Hz),

Ty e 2N Aot e BBt i, 510,

wor kup for conpound 299, 140 (100ng 0. 16mmol ) was
reacted with 5-Methyl -thi Bph@pR:-f)sboronic acid (102ny,
0.72mmol ) to produce conpound 316 (29ng 34% vyield).

VB:CpelGh ek y{-RHH) (2-rithbRRpy B y1]41- ?ﬁn{&fhglhﬂ)i?l-}oxo-

7.81(d 1H Je&aﬁiﬂiﬂ-ma‘ﬂy“‘ "?‘ﬁ’c a&(ﬁo s 3t2) .

%‘933361 (& 01191541na]th8 ﬁlli—zl})ce@rfs@d(wrkun &pr @ﬂaooené 299, 140} 00mg,

g%%ﬁéﬁ%ﬁ%&ngac%%%th(lﬁ%% é{@fn (%glkp deaciché%n{g? 0.24mmol) to
PrcByct oimpoind 3054208g 2301 m_etd)% M sox 2z @I+ Yy [ - RV IISO
4o Y PRt Y k1P Bl s s et 249 70648910, 7.83 (m, 31)

| k d
Zéﬂg (@\1\14}39138“&125 uj 37 ACh QHGM ﬂ{@?éf\eﬁggt e ﬁ&uﬁfz@r@@m, 2H), 3.91

&, 8HD 37 by 8H)s a>6éz(m, éHal, lb?ﬁ oni d)at 26 (0] 8H).ny,
0. 72mm|) to produce conpound 317 (52nmg, 60%yvyield).

VB 542.2 (MH); H - 7.94 1
7.83 (d, 1(1 1, ?] =8. 4Hz) NP}?&%'ZP%&E'@ 111, I 2(384HZH)

G AR i Wgr@-ox%a;m 18
2 31 (s, 3H), 1.76 Exanpl e 118

338} ( Bolliwinigahd hilopbesduz Md)w&kEFYdr]wMMﬁ 214 (1 00mg,
rphol i n-4-yl - 2-oxo- et hyl i ndol e-6 carboxyllc
ﬁégo o) s reactpd witly3- ﬁmoahﬁnyzl; beteaicr agid (35mes 6 dmancihie

P iooR O 0P 0 ik NS SRR R T B0 o

8.26 Zsytil)) 8.1 (d, 1H47—Y/\£I{2D06)3C(ﬁ{55219 Pgsr(rhlsmnemqarﬂ,m), 7.41 (d,

At Tt RARE CHieh? 6y 907355 s THEY 70 a0k 23 iy 310,

7.63 (dd, 1H, J=8.1Hz, 0.9Hz), 7.51 (d, 1H, J=3.9Hz),
7.34 (d, 2H, J=8.4Hz), 7.Pfkste 164, J=4.2Hz), 4.94 (s,
2H), 3.46 (m 8H), 2.60 (m 1H), 1.74 (m 7H), 1.23

( rD,-(43-|(1)y-:;mo-biphenyl-4-yl)-3-cyclohexyl—1-(2-morpholin-4-yl—2-oxo-ethyl)-lH-
indole-6-carboxylic acid (307)

[0339] Following the full procedure and workup for compound 299, 140 (100mg,
0.16mmol) was reacted with 4-Cyanophenyl boronic acid (35mg, 0.24mmol) to
produce compound 307 (18mg, 20% yield). MS: 548.2 (M+H"); H!-NMR (DMSO
de): 7.95 (m, 7TH), 7.83 (d, 1H, J=8.4Hz), 7.64 (d, 1H, J=8.1Hz), 7.43 (d, 2H,
J=8.1Hz), 4.95 (s, 2H), 3.47 (m, 8H), 2.63 (m, 1H), 1.77 (m, 7H), 1.26 (m, 3H).

Example 108

1-Carboxymethyl-3-cyclohexyl-2-[4-(4-methoxy-pyridin-3-yl)-phenyl]-1H-indole-
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5 Exanple 119
3-Cycl ohexyl -2-[7-(2, 4-di net hyl -t hi azol -5-yl)-[1, 8]

waapistongny di n- 3-yl ] - 1- ( 2- PCT/US2006/001149

e g o B e Lin 4 W) 4,2t opg- et hyl ) - 1H-i ndol e- 6- carboxylic acid

10

15

20

25

30

(319) [0351] Compound 319 was synthesized in 6 steps
as described for conpduearboggic 4cid€8)), 126 (step 2),

glé’%te(ﬁsg)%% ?%)ngr hé By1d xto%gciu%%) and’]'%ﬁrkglitt&pcoﬁﬁpouﬁﬁ 98 ]1%10 (100mg,

epl ac
Z} Yesmmon 5fais @ﬂlﬁteﬁymt}dMMetBO)(}ap}bﬁilﬁi@Mdﬁ)mmacﬁ Y9ndg, 0M3mmol),
8 gﬁ ti)l_qopgm@/ WI@I)I\}/II(:\))H (géql.wl@%%(rglgms fé&he rgz@gol@e(gowntg%roduce

%6918 %ncﬁ&)z( &%g, a4, gém‘j‘ Msizhss 3. Agixﬂﬁ*‘?dHINMRJ tﬁvl§g@§)0 8.60 (d,
(11, ISPy HzR 85Q (e 1HHFS. 4H2984Hz], 7699 (d1 OH) =115 E)x 286 (0w, 3H),

5 Qe 2t T @ ol e, RoSiam, By g 7o 6

3101 {4, BH) HCy N, 1), 195 ¥Ad 7850158 @R, 3H
122—% Brogéo 2) 2, jétkdl n%)t hyl i(thl agol 56&) )1H- benzoi m daz
ol e (143) [0352] 2,4-Di et hyl -t hi azol e-5-car boxylic
acid (500 ny, 3.2 nmol), Esgwplael®s g 8.0 mml)
Nl\l-dllsopro'ﬁ%lethylamne(Z 79 nmL, 16 mmol)

B-Gyetohgxyle2-57-mettiox-tuphgny k45t H#wgormabn-wlg%nxo-ethyl) 1H-
After one hour, 4-binsole-bearkowylie agiddB8M ne (773 ny,

oo USSR U 57 1o

ackinahel) was sdaetdd writth3 -\Y\Mthﬁxmﬂnﬂbbﬂmﬁlc abid (—3d’n{§ 0@4ummol) to
ate , a (0] en
b Shiporiasd At gact e Siag Ms S el W18k omso
de): 7.96 (s, 1H), 7.83 (dd, 3H, J=8.1Hz, 1.8Hz), 7.63 (dd, 1H, J=8.7Hz, 1.5Hz), 7.34
(m, 5H), 6.97 (m, 1H), 4.94 (s, 2H), 3.84 (s, 3H), 3.45 (m, 8H), 2.64 (m, 1H), 1.75 (m,
7H), 1.25 (m, 3H).

Example 110
3-Cyclohexyl-2-(3'-nitro-biphenyl-4-yl)-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid (310)

[0342] Following the full procedure and workup for compound 299, 140 (100mg,
0.16mmol) was reacted with 3-nitrophenyl boronic acid (41mg, 0.24mmol) to produce
compound 310 (46mg, 50% yield). MS: 568.2 (M+H"); H'-NMR (DMSO d): 8.53
(m, 1H), 8.25 (dd, 2H, J=8.1Hz, 2.1Hz), 7.97 (m, 3H), 7.81 (m, 2H), 7.64 (dd, 1H,
J=8.1Hz, 1.2Hz), 7.45 (d, 2H, J=8.1Hz), 4.97 (s, 2H), 3.43 (m, 8H), 2.63 (m, 1H), 1.75
(m, 7H), 1.22 (m, 3H).

Example 111

3-Cyclohexyl-2-(2'-methoxy-biphenyl-4-yl)-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
indole-6-carboxylic acid (311)
[0343] Following the full procedure and workup for compound 299, 140 (100mg,

0.16mmol) was reacted with 2-Methoxyphenyl boronic acid (37mg, 0.24mmol) to
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25

reflux for 4 hours. Upon cooling, the reaction was
concentrated and the crude product -148 WO 2006/ 076529

WwWOCTIeWSZ206/ 001149 was purified using RP-HPLCPCOD/U§2006/001149

TN Wl #3090 11 ef. uponpound 143. MS: 307 9 (MH—I+)
H1- NVR (DMVBO-d6): 8(pp 7762\/{ 7.53 (d
Produseepmpoush3 (1ddome1 50% yield). MS: ﬁ%zi; (M2HbB m%NwDMso

FEYT o S T S190: 5 BT (Dol 41 730,

ra9d &, 2M),3. &1%4@H)53[4@35§BH5§ m%(ml rgnet. 7%31 (7171;91 Z&(m 3H).

2.3 mol ), potassium acetate (1.35 g,

[ P(Ph3] 2Pd(11)C12 (322 ngy, 0.46 mol) and ‘

b| s(neopentyl gI ycol at o) di BsaBwlq Bl 212 g, 13.8 mol ) in
heated at 80 C under argon overnig

Tr%qysla’@ﬁmr? Gramathy kbighentl4 W dcComorp -y&é@txateéhyl) -1H-
washed with water a#&fi%ﬁﬁ@rb@i’ﬂl@@c(%@ﬁhm sul fate),

ARSI T A S 0 Tome

dl. Lfemﬁel) way rcn‘ctednmﬂnmetpbﬂ dbtomiancid (B3eagD. Zétmmﬂytmcprihduﬂce

Sori g AT iy SARRIRE IS (-5 BN (WRispgey: 7.96
?s 512{ 77 %1 (ﬁln’BH?- Hl64 (%a ﬁ@IX(ﬁ %E'LZH)'Z T8 (S HéH) 21 §l qm J=7 5Hz),

eﬁg I-Ji [ -t hi azoI

ﬁoﬁ?ﬁﬁsd%ﬁbﬁ (1, BH- 2. (m, 1H), 1.77 (m 7H), 1.23 (m, 3H)

nmor phol i n-4-yl - 2- oxo-et hyl ) - 1H i ndol e- 6- car boxyl i c
d (320) 15 [0354] Co 318 0. 69

ol ) 144 (300 g, 1. ”p%*P?'?ﬂelf'ﬁ‘ -

tef F%Qo%@%'fn)@e QX({tB ~D1 3&3&@%; dgg g‘ﬁ%—%& -ol‘%(gl %hyl) 1H-
wer e combi ned and h&{ogoifa 3)80 C for four
hours. An additional 1.2 equival ents of 144 was added.

IO1wing th Eulb ploéediirs aNEwBrkup PN celd 299, 1406100me,
solﬁg was di sgsol ved?l:n 20 nL tetrgh dréﬁﬂan andm 8

Pel SxEpl) ivas geasted rvash ertolylsbasenigaeid (33ne, %Z@nwel)ﬁepmm

PEhiboAL SR (DRS, 22RO IS AR ikt M8 BMsT iy 7.99

¢ardbn7.B8a(&dH, Th&éle)J deo4 (dy Hd,uL&iS 7/1;?@(37149 (d,i281) Jui,ilﬁg), 7.31 (m,
nver nto

G016 6 SHors SOt 556 SRyi030 o3t B hobia (m. 38D,

320 as a light yellow solid. Ms: 598.2 (MtH+); HL- NWR

(DMSO-d6): 8(ppm 7.95 (SExa lef1484-7. 76 (m 2H), 25
7.64 (d, 1 H J=9.6Hz), 7.54 TH, 7.22 (d, | H

J % é AIlal}exy{LlStQ xﬁé’p hélin-4l %x&d%ih D)-2-@ iRy Phiphthy1®dp-1H-
Cydlble p ﬂﬁl(f('»m ybip yiéHp

1 33 1, 20 (m 3H). £“@x"lnpl e”%"i‘?'&
303363 | dledleyiing th¢ Zulhproprbire mdiwgikup foxenencupil R99.- 1(46 (A9Gmg,

?5 R Wl Sesb Rt 4 i e R Dol AR i O 2o to produce

em@sﬂ:ﬁ@mg, 489% 6/idlie B 0549, 3:9@1@191&)1 OHBRBIR @plvm Ag: 7.96
hen | boroni ¢ _acid with 3-nethyl phen I’bor oni ¢ aci d

l()Bl 5892 fmy FEHA-$3 (i 3 VR.38 d638: TR phAY (18, E@),éé?l (m, 1H),
51 (uf 139, 4.96 (st D), 5 H (hiZ8m), 2.64 (m, 1H), 1.76 (m, 7H), 1.23 (m, 3H).
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-149 WD 2006/ 076529 PCT/ US2006/ 001149 8.05 (d, 1H,
J87Hz)799(s 1H), 7.92-7.83 (m 3H), 7.67-7.61
O6BIHS29 m 2H), 7.22 (d, 1H, J=7PeTHSE)006/001149

w (
| ﬁ; (b . -*“!!M} T "«j,d 'uw 3.33 (m 8H) 2.65 (m 1H), 2.42
(s, 39, 1.92-1.61 (m 7, 127415 (m 3H.
Exanple 122 5

BRI bifiehi450: -gy"c&&&yf?y&->mo”r%%am-yeﬂz-%xmhyn-IH-
et hyl ) - 1H-| ndol e- 6- H&’r%ﬁf?ﬂ&”xé(émac'@dﬁi) [0356]

QuauToU FbLIBR @8 Y lobaRkd A6l b 89,3340 (100mg,
desc(rpl bed forg/ﬂcorrpg{(}nd 328 rep |ng p %éorglﬁ‘c( me

> Acliogmpl ragreacted mmw%ﬁwlnmlmnybbcummd aciig3 3mg,c1) BAAm3]) to
S’Wﬁ""‘gﬂ‘@mﬁ%& %\@96’ %’/ gye ‘B p EOI% %é‘%g’qé\;m%)% I%MR (DMSO

a5 ,7.97 @8 1(}5), 7 129|)(m7318§ 7(5:7 (d, HH)J?84 ZIHZQH) 4, 9%3) (ﬁ?, 3o (m,
% m 7.49-7.34 (m .98
Z}ﬁ ?25'% mzuiﬁ)v §6é }%0 1619 (m, BED4 (m 1H), 1.93-1.61

(m 7H), 1.27-1.16 (m 3H). Exanple 123 15
3- Cycl ohexyl -2-[2-(2, 4- d|ﬁ§glg¥ie1tllgl azol -5-yl)-1, 2, 3, 4-
tetrahydro-qui nolin-6-yl]-1-

10 amcofr;admg%yl-ﬁ 214 éyl Og l&dﬂ%{%&@ﬂ c %%gg GEPRAL -y E 2-0x0-

was hydr og enate han n t he
m3é§bnEell@Wm@2hgﬁmtmcddure Budayskuf foe conlpsend 299940 é 00mg,

? 2618]%02} &8% BL?;;)IMII @g&?@‘%ﬁ%ﬁ%&%ﬁ%ﬁ(ﬁzﬁg I_(I}\mmmol) to
p@m dﬁ)pouﬁﬂ gweiz%lg‘% @4%jyleﬂig| Mlsckz;?r b'qy&g)ggﬂg\ﬁ%@mso

15 %g;,) 798 (521}()517 sif@i THL =8 ¢ty )7, 714(d86H(L=8 TI#), 7.64 Tdd, (1B, J=8.1Hz,
izlbﬁsig),? AﬁQgF&ﬁ3J=(3?Pz§H) B%ﬁs %2 528 10, 50‘325((%? ﬁfﬂ‘ﬁ%%é 2Hz),

mmaaocmsaﬁ samalaszﬁlo@H@mﬁ@ 3Ex A @, 121, F26 (319,
Br N NN F Br N 145

Example 117

3-Cyclohexyl-2-[4-(3,5-dimethyl-isoxazol-4 -yD-phenyl]-1-(2-morpholin-4-yl-2-oxo-
20 ethyl)-1H-indole-6-carboxylic acid (317)

[0349] Following the full procedure and workup for compound 299, 140 (100mg,

0.16mmol) was reacted with 3,5-Dimethyl-isoxazole-4-boronic acid (101mg,

0.72mmol) to produce compound 317 (52mg, 60% yield). MS: 542.2 M+H"); H'-

NMR (DMSO ds): 7.94 (s, 1H), 7.83 (d, 1H, J=8.4Hz), 7.64 (dd, 1H, J=8.4Hz, 1.2Hz),
25 7.56 (m, 2H), 7.38 (d, 2H, J=8.4Hz), 4.95 (s, 2H), 3.43 (m, 8H), 2.63 (m, 1H), 2.48 (s,

3H), 2.31 (s, 3H), 1.76 (m, 7H), 1.28 (m, 3H).

Example 118

2-[4- (5-Chloro-thiophen-2-yl)-phenyl]-3-cyclohexyl-1- -(2-morpholin-4-yl-2-o0xo-
ethyl)-1H-indole-6-carboxylic acid (318)
30 [0350] Following the full procedure and workup for compound 299, 140 (100mg,

0.16mmol) was reacted with 5-Chloro-thiophene-2-boronic acid (101mg, 0.72mmol) to
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10

15

20

~ON NOO- F/ OONI HON- NO HOB\ N | ~/
Br N F N HO+ 121 + 324b O N31 F~ HOB~ 1 N~

wO2M6kB529HO N F 146 N N 324a Step 1. PCT/US2006/001149
o ,,Eﬁpmau% H(ng dﬁ lzgor o- phenyl) - qui noxal i ne and

["uoro 5 phenyl - qui noxal i ne g 43) [0358]
ﬁﬁ)kiecn cmmpztrund 3ds (i24n§'26h’gyle . MHDI5H3 AeYHH 95 &1 R (PMSO

49905 4 [0 IR a2 B O Bl R OIS TR oo

yhg (& olr, d=4 '4§I%§’|Wﬂﬂ(d FHupsORES] 0,00 €5) 0D, 1.56 (‘fh, 8H)l 2. 60 (m 1H),

nmmol)’ was added a d the reaction was heated at 103
&:7é (i, gHY,. 1 Z?n@l,kﬂ}b)ck precipitate was renoved by
filtration and 10 the warmfiltrate was added

i medi ately to 4-brono-1 jfijagbenzene (7.7 ny, 41
mol) in 10 nL et hanol. A%t‘erﬂstlrrlng for 15 mn, the

r eaﬁtd\f i‘ofn"f@gl- 1 Eg%ﬁ teﬁﬂrl-i‘ﬁ‘ﬂzol@ I)f tﬂﬁnéﬁﬁ $hG-2-
Lt e
35MMR Coblyfotnd 8)9 waé prarthesBed 2a 6 sBs émlescﬂlb@d, foBc@p@Indd 25

rtnqgglz)';)l 2{@?8%&%12_)21579@%? 3@?]2?@?3}5 g?_IEQ%Qte]S gr} a%g%lz (step 6),
ge;%c 4 R %ﬁ}r)o ﬂ%d&%ﬁ&@ﬂdﬁﬂé‘% Larbaldbiyaslih Stepcl. d1sred 0.24
uor o- phenyl ) - qui noxal i ne- 6-car boxylic acid
(M%l) ); HSNMPD(GY-G)Jﬁ& APHGTIAS2 0% BG4 BH, I8, 7H2), &48 (s,
1H), 8.08-%.05 (m, 2HO0, 7.8% (dd, IE{, J=8.4Hz), 7.67 (dd, 1H, J=8.4Hz), 5.10 (s, 2H),

3.43-3.37 (m, 8H), 2.78 (s, 3H), 2.70 (s, 3H), 2.59 (m, 1H), 1.90-1.1 (m, 10H).

Example 120
5L iy oy
HO < IN /@ s B E{ SJ\
S Br NH, 13 :
o}
()
¢ :
o N %“_ D N
o © [ >
N N\Q:s
HO
320 .

Step 1. 6-Bromo-2-(2,4-dimethyl-thiazol-5-y1)-1H-benzoimidazole (143)

[0352] 2,4-Dimethyl-thiazole-5-carboxylic acid (500 mg, 3.2 mmol), HATU (3.04 g,
8.0 mmol), N, N-diisopropylethylamine (2.79 mL, 16 mmol), and 40 mL DMF were
combined with stirring under argon. After one hour, 4-bromo-benzene-1,2-diamine
(773 mg, 4.1 mmol) was added and the reaction was stirred overnight. The reaction
was diluted with ethyl acetate, washed with water and brine, dried (sodium sulfate),
and concentrated. The crude product was dissolved in 50 mL acetic acid and heated at

reflux for 4 hours. Upon cooling, the reaction was concentrated and the crude product
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[ 0359] Conpound 145 (300 ng, 0.99 mml) was dissol ved

in 10 nL anhydrous THF, triisopropyl borate (685 L,
L wa206/memab) was added, and the reaction was coBCEAS2(06/001149
BT L Clun déd. Algbh. Butyl lithium (2.5M 792 L, 1.98

T8 S iR ERE AP R aive O AT Phedmamnd 440 o 307.9
tm@r)aqtluwﬂbm@a% m@@eﬁwgg%&ﬁﬁ? gs(gitlﬁ Mh@,ms (dd,

acetafe, washed wth fate
d&ﬂJe&ﬁdéﬁtﬂaZé&(sﬁﬁb crude product was purified using
RP-HPLC to give 80.9 ng (31 %9 of conpound 146 as an

iStee paz-eme)xmemwthmﬁl-sqgnm-%enmnud%&-@-b@%ﬁﬂ acid (144)

e A E T OO
ngﬂrc%lég{ﬁ%CH\G%F?@ 48 farfold dnd Bls(f ent};llglyx%l% d1boré>n )ﬁi ]12 g,

| ohexyl -2 2-f1 uoro- phenyl) qU|noxa I'n
-18.§ mmebyrip 3 Inln DM§O-was heated at 80 °C under argon overnlght The reaction

%ﬁigﬁ%_: %ﬁ@ﬁ{lﬁteéwﬁ% g@ll Speggggvrvgs lwllt?l v?af’:clerdangi 2?16) dned (sodlum
t
SR I Shpermias Bty delfafionst

10 wsimgsthesel fopelugon taygive 780 mgmaflap insbp@ablesnisturg pf Cor@Bund 144

PR bk SRR LRGN BAOSH ML R AT, 'y oviso.
agl 52pFm)TL.8Ted, han ot sMerse (508N, e @ngIHPezaé@Q syayler
argon at 80 C for three hours The sol'vents were

%\Eé}f)@ fﬁbﬁaoﬁ&@ﬂzhﬁ A-lfin liSRR5 3Hrb%(2 %ﬂﬁ}{zol-s-yl] 1-2-
)

r ana' d%gﬁ glgl ﬁ? no V\Ealilgb reaction

15 W3&4wr €onawusds 121e@ 18im55.6Q mmeHn14hEG 00 neyyt rladinot
i,th. N nd { d duct
Sitabisl b e a i Fianss Uy 3o 5175k s iaied
NHG®Y dndas HE SedhPBIwER corfiRALAd ned8d 'ilﬁd&'ai’ﬁ)ﬁ}sat % °Cor four

% of 324a and 324b as an m xture of 1soners
Bowrs A1 pidikiynal D ¢quiyal diSes 1446y as asfep Mt 38 mifsthe kblvents were

9. 36 1 =8. 7 , 18,2 d, H .
SuSrtgy arhe ftitvas sV ig 2D CghyoBopiigpd 4 me sodim

20 & &Bxﬂe@m([m!atél"and 35 48 thethhndlNyeré I5&)1@16d5Tillélre(a%tqon ﬁﬁ'ﬂture was
3 47- 3. 33 (m 16 2.67 (m |‘|)

stiped at 5$7CRt t}gq:q)'_ll)mourmmlged wath lN HCI and concentrated The crude

PrpUEs PRl b R BPEC A f il Ficsabits
d%ﬁ]}echmr k&ﬁﬁdﬂntﬂﬂﬂﬁ@ lglﬂ\da B’Z&ng\laﬁ cﬁmb‘ddihﬁmb ed aflighfYellow solid.
as, descri bed for ound 207 rgfla0|n

M%é@?%%ﬂi oclgll -NIMIR KDYES Quids Shppm 7.95 (5L HQi hed-7K6:(m, 2H),

25 g%ﬁ @ 1}&??‘5}17){' ME {@ﬁ%f’@) Eﬁ%)?ﬁgﬁ% 356.342),

315,1 3.36Hm, BED, 178429, 61, N85 (rﬁ, 11} 1)92- 76 B TH), 11.38-1.20 (m, 3H).
J=8.4Hz), 7.74-7.65 (m -152 WD 2006/ 076529

PCT/ US2006/ 001149 2H), 5,02 (s, 3.43-3.33 (m

8H), 2.65 (m 1H), 1.91- 1E’6‘2"I(’1ﬁ112¥H) 1.30-1.16 (m

3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(6-m-tolyl-naphthalen-2-y1)-1H-
indole-6-carboxylic acid (321)

30 [0355] Compound 321 was synthesized from compound 150 as described for
compound 328 replacing phenylboronic acid with 3-methylphenylboronic acid. MS:
587.2 (M+H™); H!-NMR (DMSO-ds): & (ppm) 8.30 (s, 1H), 8.11 (d, 1H, J=8.4Hz),
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15

20

3H). Exanple 126
3- Cycl ohexyl - | - (2-nor phol i n-4-yl - 2- oxo- et hyl ) -2-(4-qui

\Voamanenyl phenyl )-1H 5 indol e-6-carboxylic BCTMS2006/001149

AL BRe) i 0382] 1 Compound 326 was synt hesi zed as descri bed
for conpound 298 repl aci ng 2-

LR bhﬁﬂﬁzaewal(s; ) BT8R (. 3H) b6 B& 6 g 8HY.dB44-7.38

%ﬁ 2?147%2@ '\i'ig*ﬁlg 23‘4}22011\'%@ & %%%’%gﬁgp '%%’ P65 (m ), 2.42 (s,

B3, 1LB2I1,618(d, TH)H1 .21, 15X&G 3#iz) , 8.05 (d, 1H,
J=7.8Hz), 7.98 (s, 1H), 7.86-7.79 (H)m iogéHﬁ' oy
7.66-7.61 (m 2H), 7.51-7. 48 2 s,
3.7-3. 30 (En 8H) 2 66 (n{Exalmjn 2 94.1.17 (m 10H).

| | N Br. O 110 147 148
F R 25162y ey aphenyToaphthitepa2-gisk-Goparplplingds i 2-oxo-
149 327 Step 1. stipdbiH-indglectrparhoayhioncid€322047) [ 0363]
Compound 110 (100 ng, 0.5 mmol ), phenyl acet al dehyde

s SRz yes SR B e R E B

lvenipeundi3 28 l&plauimgfphenylbbmnﬂgbldavglc)ﬁ ﬂ&ﬂii’@hﬁeﬁﬁbbﬂoﬁfc acid. MS
d
ot A A SO0 L S TS

d@g@ﬁ% 7.98( dogﬂi} 799(?%(1%37%%'&%1% Juz%? 37767%} 1H,

J=8.481ly )7, 7177.89 (i, m), (TH9-3138, (ni] 4B, 795, 0H), 3249-3. 34 (m, SH), 2.64

biorf ik doher b g, 22 D S 0% o sep 2

3- Phenyl - qui nol i ne- 6-boronic acid (148)
Example 123

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-1,2,3,4-tetrahydro-quinolin-6-yl]-1-
(2-morpholin-4-yl-2-oxo-ethyl)-1H-indele-6-carboxylic acid (323)

[0357] 90mg (0.143 mmole) of compound 210 was hydrogenated in SmL methanol at
50psi in the presence of 62mg PtO, for 6days. The solvent was evaporated and the
residue was purified by RP-HPLC to give 8.3mg compound 323. MS: 613.2 (M+H");
H'-NMR (DMSO-dg): & (ppm) 7.86 (d, 1H, J=1.2Hz), 7.75 (d, 1H, J=8.4Hz), 7.58 (dd,
1H, J=8.4, 1.5Hz), 6.83-6.79 (m, 2H), 6.62 (d, 1H, J=8.1Hz), 4.86 (s, 2H), 4.74 (m,
1H), 3.60-3.33 (m, 8H), 2.92 (m, 1H), 2.69 (m, 2H), 2.58 (s, 3H), 2.31 (s, 3H), 2.07-
1.20 (m, 14H).
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[0364] A m xture of 147 (460 ng, 1.6 nmol), potassium
acetate (480 ng, 4.9 mol ), [P(Ph3)]2Pd(I1)Cl12 (112

wagpoe®7d®a9 nmol ) and bi s( neopentyl gl ycol at 0) di becomsgdsano1149

B Ol D AP A ipie L DMBO was heated at 50 C under

argon overnight. The reaction 5 m xture was dil uted
with ethyl acetate, washe&xample i@k er and brine, dried
(sodium sulfate), and concentratedg_The crude product
was purified using RP-HPLC to give 4 nmg (98% of
conpound 148. MS: 249.0 (MH—H TIAN DVBO- d6) :
8(ppm 9.36- 9.34 (m 1H), 8- 8. 86 (m 1H), 8.52 (d,
1H, J=13.5Hzf, 8.05-8.01 n?f N7.93-7.87 (m 2H),
7.59-7. 2H) , 749744(1H)+1O Step

3. 3-Cycl I-I-(Z-nDTpholln-4- | g2- oxo- et hyT ) =2-(3-p
henyl - qui nol i n-6-yl)- 1H i ndol€- &t cdrbdxylic acid
nmet hyl ester (149) [0365] T 421 ng, 0.91
mol ), 148 (362 ng, 1.5 nnDI)
tetraki s(tri phenyl phosphi no) pakd adi um (53 ng, 0. 046
mol ), 2.25 nL saturated NaHCO3 and 18 ni net hano
wer e conbi ned and heat ed under argon at 80 C for four

15 hours. The solvents were e orated and th de
product was purified on RP-H to gi ve 423 79 %
of conpound 149. Ms: 588.2 H1- NVR ( de): 8
(ppm) 9 37F 11, J=201 \ 8 84 (d,

1 J=8. 1 05- 8. 0340

: (

7. 94KE;1 7.68 (Wd,] 248d=9. 3, 1. 8
NEm 2 7.50- 75 X(m 2H), 5. 02 (s,
3+&B(s 3H) 344331(m8 2.65 (m 1H),

1.90-1.6¢ (m 20 7H), 12B3-1. m 3H). Sté&p
4. 3- Cycl ohexyl -1 - (2- nor phol i n-4-yl - 2- oxo- et hyI -(3-p

henyl - qui gol i n- 6-yT)- IFFindol e- 6-car boxylic i
(3272@;’% §] Gonpound 149 was dissolved in Iy

dihg 1M NaCH was added. ThéJreaEM%on was
hgegt ed at 95

react inggn 25

or 30 m nutes under afgef
ture was neutralized using
and concentrated. The crude product . was
usi ng RP-HPLC foll owed by conversion to the
as described for conmpound 200 to give 80 ng o
conpound 327 as an orange solid. Ms: 574.2( MtH);

IS tep\IVRY oxl ghlinktan d)6=Br o182~ (25 %ok o-
5 ?;; i%ma&“?ﬂg&ﬁnﬁiﬂ?gm 8. .10 fs ’ﬁﬁz 8 01
S

324b

324a

111), 7.87
eler@@nﬁlm (@7 mel e awvas %ﬁ@ ved mé@d loxane and

g AR G ] i o
thOsHlill. dadsolverd. Flhb)roadetéiﬂleﬂlm%J(S ) 4131h-1)n01) \&Madd@i and the reaction
%ga% / 078 gtz ?Q”q’f? é)v,LrJeSr{Zl T?lfe) %ilacl% p(%lplfan was' r{afnoved by Iﬁ'ltra’aon and

10 tAe whim ﬁlt'raité W%L‘a@%%m&di]a@ﬁy to 4-bromo-1,2-diaminobenzene (7.7 mg, 41

mmol) in 10 mL ethanol. After stirring for 15 min, the reaction was concentrated and

purified using RP-HPLC to give 11.5 mg (92 %) of compound 145 as an inseparable
mixture of isomers. MS: 302.9 (M+H"); H'-NMR (DMSO0-dg): 6 (ppm) 9.32-9.31 (m,
2H), 8.39-8.38 (m, 2H), 8.11-7.99 (m, 6H), 7.65-7.59 (m, 2H), 7.48-7.41 (m, 4H).

15  Step 2. 2-(2-fluoro-phenyl)-quinoxaline-7-carboxylic acid and 2-(2-fluoro-phenyl)-
quinoxaline-6-carboxylic acid (146)
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CON OO0O ==300O1I1I / \O_ItF OI \' /7 \ off O
FF 150 151 N) OO :b-08 5 Step
e20hexyl - | - (2- nor phol i n- 4-yl - 2- oxo- et hy PETAISEB6001149

E ﬂ Tll llf“fll Fiorrét Haﬂhéﬂn“-u{

10

15

20

25

30

o A Fo s st
h;gﬁ %pﬁ?h%gﬁé %ggsfy}ll IgorE ¢ %ﬁﬁ{gl%w dilﬁg}e@%d §he eﬁctlocl s cooled

lto -18 ETumtep bigoneBatyl ch&&ﬁ# VSN, 790 ﬂLﬂL9@h@ﬁE§lﬁv¢d§‘ déded slowly.
gon and cooled to O C. Trifluoroacetic an ydride 10
(

fminpthg reaelpy wWag reatad %Fh 1IN HEY amgl pljqwed;thavarm to room
\r}\g‘g}ﬁ%%t‘aw. ?ﬁé ré"’acju&){%s Eﬂr lpeth %@a{ éaggl-be%t u]{tlgllz)r’?r?eq dried

sat ur at ed so [ ca ona
dsedium suid:‘ﬂa); auad ecdlceﬂ'ﬁ’eaed: I’I[llé erlmlb@tbmict waspifiddhisatt RP-HPLC to

USI '?Eklh/ﬂ-é% cgglq\ég %54 aragof Cor{gg%g@e@@ng
(72 59 B (mow%y%%dz)%ﬁi‘é‘ﬁ& %éﬁ 287](5'14%}1“88 églé)S(S (m, 2H),

3130-8.87 @A, 71), 836)8.03 (MME), 3163(N59 @h)2H2 783-7.41 (A HH).
1.87-1.61 (m 7H), 1.30-1.15 (m 3H). Step

Btép DNFCobIokiytyl2-[2220Mi dro It enyH-tlin sca®in06-§1] (2 mérp Foli-4-y1-
hﬁfk\bl-eﬂi Hlﬁidiﬂb &caﬂb& iik"abiﬂ 9?@;{)6aﬁ@BWﬁMhbﬁyl@Q[ﬁ(}ﬂuoro-
ﬁgﬂlé-h LSRR )%3} -o o- ﬂs indole-6-carboxylic

r\(g ronlcaC|d(6 071 ,
tetra (triphenyl phosphi no) pal | ad| um (25 ng, 0.022
1 nL saturated NaHCO3 and 9 niL net hanol were
&‘b?r?@ n&omneuneebdl@0me &k 1 Tamgoh, 146 6. Songda 28 immol),

S T O B A ShL et

PEHGQSZQ(E%D @IME Oandt 26 hdhyidthafidlrvédie c@’tﬁﬁm&@ af@Wh&®eEl wHbler argon
hydroxide, 1 nmL water and 0.5 nL net hanol were added.

e ftthusn havse: HResohgaiitssyre curpoatted Bndahp oplid s dissolved in
23HAE 1o PRl Mo St JodTim bOtlden A patsr g g
RietHdRbIGr éreladded: T he b@acqom wextateomad sdirtel @t FICEC oabinigh$, neutralized
SR SRR 0ol Sl SR
@mdd)@)don%rsmn to the HCL salt as described for compound 200 to give 7 mg (7
%) of 324a and 324b as an mixture of isomers. MS: 593.2 (M+H"); H'-NMR (DMSO-
de): 0 (ppm) 9.37 (s, 1H), 9.36 (s, 1H), 8.30 (d, 1H, J=8.7Hz), 8.28 (d, 1H, J=8.7Hz),
8.08-8.01 (m, 6H), 7.89-7.77 (m, 4H), 7.69-7.62 (m, 4H), 7.49-7.41 (m, 4H), 5.04 (s,
4H), 3.47-3.33 (m, 16H), 2.67 (m, 2H), 1.95-1.62 (m, 14H), 1.27-1.17 (m, 6H).

Example 125
3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(2-pyridin-4-yl-quinolin-6-yI)-
1H-indole-6-carboxylic acid (325)

[0361] Compound 325 was synthesized from compound 123 as described for
compound 207 replacing 5-acetyl salicylaldehyde with 4-acetylpyridine. MS: 575.2
(M+H"); H'-NMR (DMSO-de): & (ppm) 8.86 (br s, 2H), 8.68 (d, 1H, J=9.0Hz), 8.42-
8.39 (m, 3H), 8.26 (d, 1H, J=8.1Hz), 8.02 (s, 2H), 7.87 (d, 1H, J=8.4Hz), 7.74-7.65 (m,
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(ppm 8.31 (s, 1 H), 8.11 (d, 1 H J=8.7Hz), 8.07 (d,
1 H J=8.4Hz), 7.99 (s, 1 H), 7.93 (dd, 1H,
Oqamﬂw&nsktﬁ 7.87-7.83 (m 4H), 7.65 (d, 1H, PCT/US2006/001149
B g g g R 1 B5LB-B0 (m 2H), 7.45- 7.41 (m 2H) 4 98
3.(m 8 65 1
(234) 55'% (s, 3H5A 11 313§(((rm8H5I)+% 65 G @2@@@@ B 13861.16 (i,
)NHaN~BrN+Br NHZ Br N 152 NJ] OO N NO
O O=HOBI N~HOI N- N HOlZl/ \ 153 329
+OOO:~ONC_) Br \\ ~1 OO 121 HOB NHO N H6
30 I~/ \ NO/ 154 N 33Txampte 126
7- Br ono- 2- phenyl - qui noxal i ne and
6- BrCyniolrxphb(d-mayphobnaylikoxd &hyl)-2-(BGainolin-2-yl-phenyl)-1H-
5 4-Brono- 1, 2- di am nobetdesaatBbdyliogcid(3Z6ymol ) and

I 7 15 re sti r in. .

TSRS . Cobang(a8 ag S5niBhine o CERRbbe Bt cPiopad 88 replacing 2-
'ailrﬁﬁo ‘S@r&ﬁ@ﬁy’eﬂi@&@@d@@ﬂalﬁs&ﬁ%l&ﬁﬂam&ydé QVIS eS*M % d+h; H'-
and ophili zed overnight to give 748 ng (97%
mwﬁmsqsig) :a5ppm) 8.57 (d, 1H, J=8.7Hz), 8.43- 8 40 (m, 2H), 8 26 (d, 1H,
J=8.1Hz), 8.11 (d, 1H, J=8.4Hz), 8.05 (d, 1H, J=7.8Hz), 7.98 (s, 1H), 7.86-7.79 (m,

10 2H), 7.66-7.61 (m, 2H), 7.51-7.48 (m, 2H), 4.9 (s, 2H), 3.7-3.30 (m, SH), 2.66 (m,
1H), 1.94-1.17 (m, 10H).

Example 127

NH2+ Ox Br N . HO:B C N
Br I \/\© _\ HO /_\

o]
110 147 Q 148 Q

0
o o

o 'j Br

121

15

Step 1. 6-Bromo-3-phenyl-quinoline (147)
[0363] Compound 110 (100 mg, 0.5 mmol), phenylacetaldehyde (61 pL, 0.55 mmol),
840 uL 10% KOH/ethanol solution (1.5 mmol KOH) and 5 mL ethanol were combined
20  and heated at reflux for 1h under argon. The reaction mixture was concentrated and
purified using RP-HPLC to give 142 mg (82%) compound 147. MS: 283.9 (M+H™);
H'-NMR (DMSO-dg): & (ppm) 9.26 (d, 1H, J=2.1Hz), 8.62 (d, 1H, J=2.1Hz), 8.32 (d,
1H, J=2.4Hz), 7.98 (d, 1H, J=9.0Hz), 7.89-7.84 (m, 3H), 7.58-7.53 (m, 2H), 7.48-7.44
(m, 1H).
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I nseparabl e m xture of isomers. Ms: 285.0 (MtH+);
H -NWR (DMSO-d6): S (PPM 9.61 (s, 2H), 8.36-8.31 (m

W6ID06/08627- 7. 94 (m 4H), 7.60-7.56 (m 6H). StepTAS2006/001149
I 1 3E Phisr i mw ‘oxal mmeg6 car boxyl i c acid (153) and

2- phel%I qui_noxal | ne- 6 5 car, bo lic acid (154) [0370]

-beropi¢agidY148s conmbi ned with
Si .
Fp(ﬁ 3]A12{F%ﬂ?{|%; %tllg7 ((a&pl%g"g .6 nﬁngl%rﬂom%s&gﬁn dacetate (480 mg, 4.9 mmol),

P ShadOEmGH 119 cxg, & 16) dinorand b(s'(ﬂ.ebpmyylgky@lam)dibowm(l(ﬁl g, 4.9
nL 0, and h t .80, C und .
raneD ok gty D0 B2 heste ool ean SyPotet( Hytesetion

AGehad ea;@ma&ﬂww%&ﬁ@ addtdtd Wahed w?tﬁ%é%éﬂ 48 bri%' &fbd (sodivm

(sodium sul fate concentrated. The crude
puldaie) and wmcentpalcd fihedradegprodshwas prified usingRPHRIC taogive 412

e

@m‘%n %}@%é%g&ﬁn 1OI si €d 1H !rDzls ﬁ-lyg,Zs 09, 012&&1 2H), 7.93-7.87

(w1, 2H%9. iﬂ—&ﬁﬁmm),ﬂ%wm(lliﬂ) Corrpound 154 |v5
251.0 15 (MrH+); H -NMR (DVBO d6): 8(ppm) 9.57 (s,

Sidp 3.&-e@clohexym)(z-ﬁoﬁ,ﬂao(mhen-yuﬂoxomlﬁzqs+p1n)1y1-6uih8nn-6-y1)-
am-mudle-a-aarlﬁﬂgzhc a8idQfieths estdt, (1498. 7Hz), 7.63-7.52 (m

i‘% gf BRI 124 G2 RS Dy MSCE e rpmed (3. p
( 329) : gh&%m{dsﬁmﬁo)pxhadlé#(ssﬂgg %)ﬁs %_ﬁfi%w%% l)cl’LaS%gated

Conpounds 121
NeHC Qs ang, lSGnEZne’thmio) were2c@>mb1ned and heated under argon at 80 °C for four

By 16 Soienf kP Bt R HBRe IOt B Dl GoRpHPLC
Rk %QQE{‘Y@EQE mmoﬂﬁﬂuﬁ@%@%!;%s@@ﬁ?% ?t 2 ((1)3‘%@36 -dg): &

overni g e sol vents were evaporate

ersn)i?. 3% (d, L&k J+h 1Bz)y8.84t(ds Yy Aridizyy &9 (B idl, 1687Hg), 8.05-8.03

Titach B kgt s AL G0 el A0 B e B 7.50-7.05

{BUPHN W, mytzrsel(h 2320, wiah 3y AN BHYCh.65 @ 1H), 1.90-1.61 (m,
concentrat ed. fhe crude product  vas purified Using
REDHPBE1281(modEd by conversion to the HCL salt as
descri bed for conpound 200 to give 44 ng (17 % of

Smlpﬁtﬁﬁﬁfy&ﬁhem-la(ZFmdrplmlmgfbyIiZa-l0|xd-etltﬁ)-Z&J—E)ththﬂﬂ))lm-@yl)-
HIEE-Dial - BhED X §)ic aéid BPDM 9. 65 (s, 1H), 8.35 (dd, 2H,

{0l | Srompiing 148 g lssqiviyim it ool 508 637 15[ RpOH was
Zd&ezi ﬁ“ﬁg reaét'i'bn vlfaﬁhgatel‘l a Ug)G er %n%tgs lghzleﬁ mgog Whe éacgr%n
(mxtui’d-t)las ﬂeuﬁﬁhzeli us?ng TmL 3N) HCB&IEbcdﬁcentrated The crude product was

R roioa P rHPEC Tt s To Beacl e s eyl or

6&%9&urrd1ﬁ0 tM@ix?e%hQB@ Ep?&ﬁ/ﬁﬁ%g%/o%ééé&ld MIS: 57452(M+H );
H‘ NMR’ @Mso -dg): 5(pp1n)944 (d, 1H, J=2.1Hz), 8.97 (br s, 1H), 825 (d, 1H,
J=8.4Hz), 8.10 (s, 1H), 8.01 (s, 1H), 7.95 (s, 1H), 7.93 (s, 1H), 7.87 (d, 1H, J=8.4Hz),
7.74 (dd, 1H, J=8.7,1.8Hz), 7.67 (dd, 1H, J=9.0,1.2Hz), 7.60-7.55 (m, 2H), 7.51-7.46
(m, 1H), 5.01 (s, 2H), 3.44-3.33 (m, 8H), 2.64 (m, 1H), 1.93-1.61 (m, 7H), 1.33-1.20

(m, 3H).
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[0372] Conpound 330 was synthesized from 121 as
descri bed for conpound 329 replacing 153 wth 154.
wWOB00687622 (M-H+) ; H - NVR (DVBO-d6): 8(ppnm) 9. BET(US2006/001149

g %H)fﬁﬁsﬁ% !ﬁﬁlumx W@, 8.27 (d, 1H, J=8.7Hz), 8.02

10

15

20

1H,~ J=8.4Hz), 7.77 (dd, 1H,
J=8.4, 1. 8Hz), 768758(m 4H), 5.04 (s, 2H),

3.49-3.30 (m 8H), 2.67 1.95-1.62 (m T7H),
1.34-1.17 (m 3H). Exanpl e %@i’l"l];%o NNN 155 156

CON NHa O~Br|/~O J OOHOI j &B- 105 O
HON -N \' / \ NBr -NS 3311571 ﬁe

Thi azol ? carboxylic acid nethoxy- met hyI Mide (155)

[ 037B] %zol e-5-carboxylic acid (20 nmol ),

HBE Aol ), and DI EA (16enls; wer e

di ssol @ R0NL) -and—st++#r ed at
: a®tbeen consuned.

O N-Di neth Qydr oxyl am ne (6g, 61.92nmol)

add®f to t eaction mxture and sf¥'rred f

hours. The reaction was then evaporated to dryness,

and purified on silica gel to p uce conpound 155

(1.7g, 65% yield). H-NW ( Og6): 9.30 (m 1H),

8.50 (m 1H), 3.76 (m 3H), 3. (m 3H). Step 2

1- Thi azol - 5-yl - et hanone (d56) [ 0374]

Thi azol e- 5- carboxylic aciq m

(conpound 155) (300nyg, HO1.

anhydrous THE (?[sm_), and tH 3

to 0OC. Methyl Gignard (2.5M 1. pl ) was

then added to the reacti8n drofw ge. The reaction was

warmed up to roomtenperature and stirred for 30

m nutes. The reaction was then quenched w th EtCH,

Stetp br Cyelohexylri-@rmorphnlin-4riyk-3-0x8-eshyl-3-GtHxiflnexemethane-

mgtfgnylgx]y-nnﬂnth@@-by()ﬂﬂ-}n)dole-&carboxyhc acid methyl ester (151)

[0367] Compound 150 (200 mg, 0.38 mmol, prepared from compound 121 and 6-

-am de
sed in
s/reduced

hydroxynaphthalen-2-ylboronic acid) and pyridine (460 pL, 0.57 mmol) were
dissolved in 4 mL CH,Cl, under argon and cooled to 0 °C. Trifluoroacetic anhydride
(479 mL, 2.8 mmol) was added. After 5 min, the reaction was allowed to warm to
room temperature and washed with saturated sodium bicarbonate and water, and
concentrated. The crude product was purified using RP-HPLC to give 134 mg (54 %)
of compound 151. MS: 659.2 (M+H"); H'-NMR (DMSO-ds): & (ppm) 8.25-8.19 (m,
3H), 8.02-8.00 (m, 2H), 7.88 (d, 1H, J=8.4Hz), 7.71-7.65 (m, 2H), 7.54 (d, 1H,
J=8.4Hz), 4.99 (s, 2H), 3.86 (s, 3H), 3.44-3.31 (m, 8H), 2.63 (m, 1H), 1.87-1.61 (m,

. 7H), 1.30-1.15 (m, 3H).
Step 2. 3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(6-phenyl-naphthalen-2-
yD)-1H-indole-6-carboxylic acid (328)
[0368] Compound 151 (290 mg, 0.44 mmol), phenylboronic acid (86 mg, 0.71
mmol), tetrakis(triphenylphosphino)palladium (25 mg, 0.022 mmol), 1 mL saturated
NaHCO; and 9 mL methanol were combined and heated under argon at 80 °C for six

hours. The solvents were evaporated and the solid was dissolved in 1 mL
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-158 WD 2006/ 076529 PCT/ US2006/ 001149 :ir..::IL.
it.,11,. it..) Step 3.6-Bronp-2-thiazol-5-yl-quinoline
W()Iﬁlﬂi)07§5(2375] 1 -Thi azol - 5-yl - et hanone ( conpouRdTASE)06/001149
e o RO THWanuhmA conpound 105 (316ny, 1. 58nnDI) and

A o T YOe Skt § el Wiss 2h 15 L methanol were
‘

Cagﬁ%ié The 9‘(1%%“? nﬁg%@wggssf%lq a g Soblibiif foty H{e%lgrgged with 1 mL
HN NUR ahivB@entiéed. Dh@@'uﬂsprodm)t waB pBfified psihgRP-HPREE followed

e ot b Rt ool e
e S SR

((ﬁpmy%? 30 (2 rﬂii)l 8-;11 by ol TH4) 8.0 d( WDBWS%HKL '299@ 1H), 7.93(dd,

RE AP0 gt Ioh Sar7 il AT (e heliohoh S5 iR EB 745

siodi @n21)caobenats, £.97-8m88)(m, SEY, 2,65 AH)PPG2L 061 én@hng 1.27-
The reaction was then evapor at ed to dryness purif
Vi (B, and converted to the HO salt to produce

conmpound 331 (46ny, 40%ield). WMs 581.2 (I\/H—|)

Hi- NVR (DVBO d6): 9. 21 8. 53 (d,
10 1h 15 S:QFE), %;. 26 (dEh}PPl%gq&g’S“%%“lo (s, 1H, d

J=9Hz), 8.00 (s, 1H), 7. 93§|(s I , 7.85 (2@
J=8. 7.65 2
2.6 NHI H) , (1m75 l(;l)rrr@];N ‘X 2.,’-2 ( Exan'pl e

18 NH
2- Bi phenyzl -4-yl - 3- cycl ohexyl - | 3552- nor phoI i n-4-yl -2-o0xo0
-ethyl)-1Hindole-6- 20 car boxyl ic acid (332) [0377]
Fol  owi ng the full procedur?—and wor kup for conpound
299, 140 (100nmg, O.16mmol) reacted with

phenyl boroni ¢ acid (28ny, 4 4mol ) to pr 00<Iu-©e
conpound 332 (16ng, 1996 yrelNd). Ms. 485. 2 I\/%)—H);

Hl NI\/R(DI\/SOdG 7. H, J=1.2Hz) 0 (m

d, 1H, J=8. AtEl A BHz), 7950 (m 2H), 7.39
(nPdo A9 (s, 2. 345 (m ¢ 1,
.23 (m 13H). ample 1 \
1 3- Iohexy 2. [2-(2 4-dinethyl,.thiazol -5, nol

|n6 ]-IH-|ndoIe6 carboxyllc aci g net hy
(158) [0378] Fol Il owi ng the full procedure and work
for conpound 122 using conpound 30 112 (2.04qg, 6

mmol ), conpound 126 (1.72g, g:?m
tetraki stri phenyl phosphi ne | adi um (350 ng), sodium
bi carbonate (sat. aqg., .16 a# i n nmethanol (100 nlL).

Yield 2.39, 77% H1-N DMBO d6): 11.70 (s.olH), 8.55

(s, 1H, J = 9,3), 8.19 pu S

) ) N
N\
HO. g L

9

o}
-
154 330 .

Step 1. 7-Bromo-2-phenyl-quinoxaline and 6-bromo-2-phenyl-quinoxaline (152)

[0369] 4-Bromo-1,2-diaminobenzene (500 mg, 2.7 mmol) and phenylglyoxal (357

15 mg, 2.7 mmol) were stirred in acetic acid. After 5 min, the reaction mixture was
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-159 WD 2006/ 076529 PCT/ US2006/ 001149 (m 6H), 7.61
(d,1H, J=8.4), 3.85 (s, 3H),2.96 (m 1H), 2.72 (s,
wGM6/026:3% (m 1H) 2.00-1.34 (m 10H). Step PCT/US2006/001149

. ‘aH Wﬁl @hﬁﬁy‘ w’—w [ 2- (2 4- di met hyl - t hi azol - 5-yl ) - qui nol

i'ndol’e- 6- car boxyl i c aC| d (7333 5 [0379l)$
mnfmﬁdd myenmllz%qvmgh@aﬁm Bang (Y Yeledfcompernd 432 as an

FRCRRAGS i i ipgn gt 15, MBI R 81, BUVR RSt (opm)
ve: Wﬁ H)DYBRSID) (on, PO 04l SED1TH0- 7856, 6. 111
8.04 (d, IH, ~ J=8.4), 8.12-7.62 (m 6H), 7.60

g 21 @»Pﬂeny& inox%hgg-ddﬁ'bé%}ulc a@nd7 :iSQF ana u)-phe&yﬁ%uﬁﬁ)xahne-&
ox (m arrp e

Vo%ex N 2-(2, a- d| met hyl - t hi azol yl)-quinolii
O3B0y | po?npmnd: 152 (390imgidl. bnmol):*aaaomwbm@d mth dotasguin acplate

o b ol Bl RBaEhEly (s Hlg, 01 Phhumoy offa 126 160

%1s%1e@¢§ﬂt9l%la‘t@d{b3rdrﬁ(7‘ff4 eHior8 Bhithnol)lih 8261, DMSO)and wwas bkated at

in-6 yl -1 H i ndol e-6-carboxylic acid nethyl
égféirun(lgmgor[ ﬂxg@@]: heurgiThe rpaetiqss mixture was diluted with ethyl acetate

o YR S b BT LR Sy EALRREN, Fre rce
réiiicRGrete g@ﬁﬁéd Qﬂrbépmatea@sﬂgw-ammtdl oixg 8809 W@ (34%) of 153
004/ 06536 , nmpound 126

and 72. @al(lgv@f(%)zpf(w 1@@11@0111@ 1f§4f\4§18§} Og(M*t%%TénN\é%éDMSO do):

?Z}’%mﬂ%sk/&am}@? | rridI1 gﬂ; %deiﬁnﬁ_%'%?ﬁ‘g ’16Wer

g48Rar SHA)0800(d, 130 I¥&AHZ), 7162-T. SS(Iﬂ}[ﬁ{)/\mnﬁmﬂmﬂ [1541& Mg: 251.0
chroqatogra hy on silica gel elutin

QT H NI EDMSAD S NS orbh B 1G01 s 567 @ 210
S H D Gl o USRS @ D
p 973}_%% K gq ]n&r 0 ph%?ngék-yl-zgxg ?%j“il (3-phenyl-qumoxalm—6—

yl) 1H-mdole—6 carboxyhc acld (329

[0371] Compounds 121 (208 mg, 0.46 mmol), 153 (177.8 mg, 0.72 mmol),
tetrakis(triphenylphosphino)palladium (26 mg, 0.024 mmol), 1.25 mL saturated
NaHCO3, 10 mL DMF, and 10 mL methanol were combined and heated under argon at
80 °C overnight. The solvents were evaporated and the solid was dissolved in 5 mL
tetrahydrofuran, and 100 mg sodium hydroxide, 4 mL water and 1 mL methanol were
added. The reaction mixture was stirred at 55 °C for four hours, neutralized with 2N
HCY, and concentrated. The crude product was purified using RP-HPLC followed by
conversion to the HCL salt as described for compound 200 to give 44 mg (17 %) of
compound 329 as a red-orange solid. MS: 575.2 (M+H"); H'-NMR (DMSO-dg): 6
(ppm) 9.65 (s, 1H), 8.35 (dd, 2H, J=7.7,2.4Hz), 8.25 (d, 1H, J=8.4Hz), 8.02 (s, 2H),
7.88 (d, 1H, J=8.4Hz), 7.74 (dd, 1H, J=8.4,1.8Hz), 7.67 (dd, 1H, J=8.7,1.5Hz), 7.63-
7.57 (m, 2H), 5.03 (s, 2H), 3.49-3.30 (m, 8H), 2.68 (m, 1H), 1.95-1.62 (m, 7H), 1.27-
1.17 (m, 3H).

Step 3’. 3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-2-(2-phenyl-quinoxalin-6-
yl)-1H-indole-6-carboxylic acid (330)
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WD 2006/ 076529 PCT/ US2006/ 001149 4..J1 !!s (IL B . '
G- ;olt oLt 1, Z~,r.o; 1 3H), 2.99 (m 111),

W62&n3/0(765293|—|) 2.79 (s, 3H), 2.74 (s, 3H), 2.0Pe2aB82006/001149

""" LD I 125178 (m 5H), 1.38-1.35 (m 3H). Step

PCC SR bty ettt s
rbpla8a 1§3>W@tﬁq5d B0 5742 (M}H*@ MMMIDM)SM@ ﬂ(ﬁﬁ@) 9/65(s,

|n TH m.) and MeCOH nm), I&
LH))Mas? ?aij@e@H)T&87m i e8\X/H§) sStQ%GSe%HhF 8'§5(dcl 15848,

R FREE B3R TP B L S ey B0 K0 th P 2.7

(af, 150) MesH 62t(hf;7H¢,s]| e, 10dm, BHDIfI ed by reverse phase
HPLC to give conpound 334 (22.1 ng, 54% . Ms: 496.21
(M-H+) . 1H NVR (DMBO 10 d6 n 11. 29 (s | H),
8.56 (d, | H J=8.7 Hz), %é‘)afb"q?gfplll J=1.5 Hz), 8.09
(d, 1H, J=8.7 Hz), 7.93-7.90 (m 2H). 7.65 (d, 1H,
J=8.qHz), 7.55 (d 1H J 8q 4 Hz) 2 99 (m 1Hg 2.78
(5,08My 2. 74 (s, 3H ﬁ\g§ 2.07-1.95 £S5y

oH'© 1Y8p-1.74 (m 5H) L 287——?|)‘m 3H. Exanplie
135 15 185 1%

3- Cycl ohexyl - 2-[2- (2, 4-di net hy| -t hi azol -5-yl)-8-fluoro
-quinolin-6-yl]-1-(2- gi?

nDrphoI|n 4-yl - 2- oxo-et hyl) -

amd(e(s FFF HO HO, Bro=F

i ndol e- 6- car bax,

Br =N S
|
N

Step 1. Thiazole-5-carboxylic acid methoxy-methyl-amide (155)

[0373]) Thiazole-5-carboxylic acid (2g, 15.48mmol), HBTU (14g, 38.8mmol), and
DIEA (16mL, 92.88mmol) were dissolved in DMF (50mL) and stirred at rt until all
starting material had been consumed. O,N-Dimethyl-hydroxylamine (6g, 61.92mmol)
was then added to the reaction mixture and stirred for 16 hours. The reaction was then
evaporated to dryness, and purified on silica gel to produce compound 155 (1.7g, 65%
yield). H'-NMR (DMSO ds): 9.30 (m, 1H), 8.50 (m, 1H), 3.76 (m, 3H), 3.30 (m, 3H).

Step 2. 1-Thiazol-5-yl-ethanone (156)

[0374] Thiazole-5-carboxylic acid methoxy-methyl-amide (compound 155) (300mg,
1.74mmol) was dissolved in anhydrous THF (15mL), and the temperature was reduced
to 0°C. Methyl Grignard (2.5M, 1.16mL, 3.48mmol) was then added to the reaction
dropwise. The reaction was warmed up to room temperature and stirred for 30
minutes. The reaction was then quenched with EtOH, evaporated to an oil, and taken
on to the next reaction. MS: 128.0 (M+H").
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CN) 122 OOF HONSI _~ 335 -161 WO 2006/ 076529
PCT/U82006/001149 II:;:tt Ic:::: ,I A

WO 20067076529 1 f: ;i i i, ! - 0 . PET/US2006/001149

s L R ad i IISF apydy 4- Am no- 3 fI uor o- borom ¢ acid (168)

R -%@a%hs?ﬁ%%%naé 3 mg. 2.6 mol ),
F[m’ﬁs'i)l]u%%iﬁf%igéﬁztﬁg&gw %m% ugl%ggﬁ’j ZP 8, 1. | 74mmol), compound 105

ﬁqr% pémmaly |a9<é ey o onadywerk. difsotyed 7n Bt@lﬁtol()mLEand heated

ate ver ni ght

%’ge re@?@%ﬁ%% {;}?oél WA 8‘H°8?Vé‘86‘3ﬂ?‘ﬁn @P Pyt %{]délf‘ a-Cto
pasived cmpmmser(zmaﬂg,mw ield)r Msi 2(9@@3@1\»@1 ulgf! a;gm (DMSO

d %ce]ﬂib% 2 cr de product was pur|f|
3’5 Q3P Ty 8555 g0 46 b It -5 860), 8, 2K, 7.90 (m, 2,

4- Ami no- 3-f |l uor o- 5-i odo-boroni c acid (169) [0383]

‘blﬁ’l@yglebelﬂg'1t'@e‘&t’ﬁthOliht-‘h-ym1OGde$hui)3-2-r(iZ+thl}laol-5\-yl-qumohn-
od)-1 H-indole- 6-¢$ié)0riﬂmacld|633]:)0 mxture is diluted with

?‘mﬁ? SRRl o5 Bl v i 142

(B®mES0SmrBoR,- sAdiPatladiuil T&Maﬁrs'f('l hag, omopmﬁtfél)dv&é Hi%)solved ina

bt Lol VRDRL ORI BME Garomd vsaien sodium bi blgarzonate 0. o)
ditEPdtigvlt b PIBRNYHR ?9&9% Q%g ﬁ%h e@%olfﬁ] H?o d eﬁsd]glﬂ‘%' ed Via

reacti on heated to 50
H¥d &4 andrpenviegead to the HEDsalt teeprodueh douﬂ;ﬁ:dn&VBBh (48kp( M0%yield).

d e, dried (sodium
S PR SO I B R MR e BT [ 5065 67 e L B Ghbigar
1=79Hz)$ Eﬂ(d 1H J—9Hz) 8.10 (s, 1H, J= 9H8) ?00 (s, 1H), 7.93 (s, 1H 5(d,
yl -t hi azol'- 5- usro- qui ol neds B
bHohfﬁc‘ﬁé%)» & 6@ 1m15}H) B9gs] 21, &14f<)t(m, 8Hdf2. 6D oL Hi 1173Qm, 7H),
@_Zgg&h Iy.2. 4- di met hyl t hi azol e, and 10 % 20 KOH et hanol
anzn is refluxed overnight. The reaction is

concentrated, triturated wth water, and purified to

gi ve conpound 171. Step Example 132
5. 3- Cycl ohexyl -2-[2- (2, 4-di net hyl -t hi azol -5-yl)-8-fl uo

r 0-2e@iiphenyld-§1-§-cyeldh&31-1- (2-morpholln-4-yl-2-oxo-ethyl) 1H-mdole-6-
rmrphol i N-4-yl - 2- 0X0- edatioy ﬁcl—&c;(p(il_gby - carboxylic

?] }gél% %0386 Conpaounds (171

@3{7 ak i"i’l 1l prrsedvierngy wrlﬂaufoa ApmBeund-209% #4®6 00mg,
Qeonly %o%té@ﬁ% phnfsRoht 360 @8e P 2haRol 16 Floguce
coptroynd 332 Hung, 8% yield).eMSaHg Sl gMmTED, HANMRABMSD di): 7.96
@Y $°01%h1,), 7.80 (m, 5H), 7.64 (dd, 11, 7=8.7Hz, 1.5Hz), 7.50 (m, 2H), 7.39 (m,
3H), 4.95 (s, 2H), 3.45 (m, 8H), 2.62 (m, 1H), 1.76 (m, 7H), 1.23 (m, 3H),

Example 133

Step 1. 3-Cyclohexyl-2-[2-(2,4- dlmethyl-thlazol~5-yl) -quinolin-6-ylI]-1H-indole-6-
carboxylic acid methyl ester (158)

[0378] Following the full procedure and workup for compound 122 using compound
112 (2.04g, 6 mmol), compound 126 (1.72g, 6 mmol), tetrakistriphenylphosphine
palladium (350 mg), sodium bicarbonate (sat. aq., 16 mL), in methanol (100 mL).
Yield 2.3g, 77%. H'-NMR (DMSO ds): 11.70 (s, 1H), 8.55 (s, 1H, J =9.3), 8.11-7.83
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wat er and net hanol are added. The reaction mxture is
stirred at 55 C, neutralized wth IN HC,

woan@iénat ed, and purified to give conpound 3BET/USIBR/001149
‘N\D@QQ@ W@W% @MpSZO%/ 001149 Exanple 136

|-t hi | -5-yl I
(@u ﬁgyl ‘?1{ W:] —§-4§23 §5 0 UBS D86 e 1A %575 ¥ 5k 2.6 o Ty
@D(f(phgh J.- 2- 0xo-et hyl) - 1Hi ndol e- 6- carboxyl i c
aC| d (3 I?0387] Conpound 336 is synthesized in five

3. f‘&g@%ﬁ g‘ b OJ afRgR gt;*ﬁﬁ%ﬁ% C{i Sir%c ﬁg'r(f‘gl] ~1H-indole-6-

avaqug/gfgc‘ no- 3- fI uor oani | i ne. Bi ol ogi cal

oz | aéomﬁmmtplss @s. %[g)lwdsle@p:tmﬁmisas(aeé@'iﬁedifblycolﬁbound 207.
38?’1‘151 ounds cap exhi blté_i';\ntl -hepatitis C act

CRIPFYEE Wag Tt %ﬂw%‘% P1t§§/3?’$1|¥15]idt7 %gagd@ﬂ%ﬁ MY 4822

n td an h

gL RHACEDMNO 19 SRR RIS P Ty 504 0. 11,
&Is& é}s,ss IWe$2 (mc6H), 716008, 1K, J=gap 9 (manmgz.vm; 3H), 2.69 (s, 3H),
meﬁigzmtg ross increase of HCV virus in culture

“di 0 “in US Patent No. 5,738,985 to Ml es
et al. In vitro assays have been reported in 15
Ferrari et al. Jnl. of Vifgxampi g¥49-1654, 1999; Ishii
et al., Hepatology, 29:1227-1235, 1999; Lohrmnn et
&3~ Cycl&ﬁbxﬁ-fZBIZO(Z ﬁﬁﬂthy%z%ﬂggg}]aggﬁ%ﬁn 6]= 1-1H-indole-6

~o)

Yanashita et al ?W 273" 5479 5486,
1998. [0389] WD 97/ 19083 ed Sgptenber 27, 1996,
by Erm y Uni verS|ty>H listing C. Hagedorn .nd A

v Hepatitis C
cl oned HCV

H
IS agsy S
non- struct ur al protel @ Tf’]er py 1996: 1( Supp
4) 18-24. 25 [0390] Screeks that measure reductions in

ki nase activity from HCV¢drygs were disclosed in U S

Pat ent No. 6,030,785, to Kafze et a4, U S. Patent No.

6, 228,576, Delvecchio, and U S. Patent No. 5,759, 795

to Jubin et al. Screens that neasure the protease
inhibiting activity of proposed HCV drugs were

§tepcl. 3s€pclphexyl-2-[2f2 dedimethyl-thizeb3-yDequin oliG$-ydi-7ahethyl-1H-
mdole-panemxylo actd mathyDészert @6e Fr ancesco et al., and

HB%BBS%/ %%&fg%fpﬂg%%?%fiﬁ -lr_nb Lﬁ%,rftl‘ff 1n%ole—% carbox;gilc acid

methyl ester (0.63 g, 1.8 mmol, prepared from 3-amino-2-methylbenzoic acid
according to WO 2004/065367 A1), compound 126 (0.664 g, 2.34 mmol), and
Pd(PPhs)4 (0.166 g, 0.144 mmol) in toluene (25 mL) and MeOH (6 mL) in the presence
of 2 M NaHCOs3 (2.5 mL) was stirred under Ar at 80 °C for 16 h. After evaporation of
solvent, the residue was purified by chromatography on silica gel eluting with CH,Cl-
MeOH (80:1) to give a yellow solid compound 160 (0.67 g, 73%). MS: 510.38
(M+H"). '"H-NMR (CDCls): & (ppm) 8.22 (d, 1H, J=8.4 Hz), 8.19 (s, 1H), 8.16 (d, 1H,
J=9.0 Hz), 7.90 (br s, 1H), 7.86 (dd, 1H, J=2.1, 8.4 Hz), 7.73-7.70 (m, 2H), 3.92 (s,
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i k::klo, kk; . 11 ~E"kk,." 1l Exanple 2. Replicon

WOsmY760391] Acell Ii ne, ET (Huh-1 ucubi neo- EPLTWE2006/001149

B 0B e Tl M er Emi hgl.gf  conpounds for i nhibiting HCV

10

15

P90 T T PG BRI 2e G D2 el g, 1.91-

Il%(m@{—gplseqojg\{ﬁa -330)/ ET; replicon with 5 firefly
| uci f erase- ubqu|t|n neonyci n phosphotr ansferase

i e B Nl

nmut at i ons E120 801 ; K1846T) (Krieger at al,
40381] ar@m@mﬂllﬁg I42ng, TA824ERnmE) Was &moevedgnq\m qsnnL) and

Sl P $RL BT DR 0oLt Biefegded: Pupinitevoslira at 5 °

d é’ooﬂ'@nﬁﬁﬁﬁf@t THe ;
0 1 e SR O o
M

dehh tﬂﬂ?@ P\é@i’or?(tBéthé@]éf ent, W@)VGSIQWSV aseidrﬂied/blyeeverse phase

et e Brited S S ot ISy v

d@)nﬁ@m) 11T28e(s¢ DHR BB, \I\Hr;&mﬂ@)ﬂ 813 (dt g, £4l 3 fz, 8.09 @, 1K,
final concentration of 1 nMto 50 manhd a
Jeph zae&aqeﬁm WA R T Kii){ 9.99 (m,

S R Grutb 22 GaBi B TR LByl s,
b3Bfle28 @E2.63D). and Br| ght-A o luciferase system E2620
Pronega, Madison, W). Cells should not be too

confluent during the as Percent i nhibition of
r epl | catl on data was pl otﬁ%‘b‘“l"él@?i ve to no conpound

con Und sanme condj tion, cytotoxicity of the
'25 [%”2? ér‘ﬁﬂ?@lﬁﬁéﬁaﬁ@%&)r Prevd-quinglingnyl]-1-(2-
r eagent m‘V\B HeoxaepthyhrAH 'mdlt’rl@e'fidmfbm&sicﬂb@%)

show ng antimi raI activities, ;but no signifi cant

cyt ot oxic es were chesgen ;tg determne | @G0
TC50. ?‘m@gé'éz deter nj E\NHa 16—pe+nt ENH
serial dilution for edth ound was useHO

spans a cdfitentration range of 1000 fol d. IC5016%1nd
TC50 values were calculated by fitting % nhibition at
each concentrationgto the followng gquation: 25 %

i nhi bition H010 (IC50/[I])U40t1 where\b is Hll's
coef fiet+ent . . Cont es on of

r econbi nant ?\lcv b [0392] The cod| J,lb\nce of
NS5b protein wago@ oned by PCR from ..,

pFKI 3891 uc/ NS3- 3' /' ET as descri bed by Lohmann, V., et
al . (1999) Science-®85, 110- 30 113 using the

foll ow ng pri rrerf ggacat ggat ccgcggggt cgggcacgagacag
(SEQ ID. NO 3 64 WD 2006/ 076529

PCT/ US2006/ 60114?} aaggct ggcat gcact caat gt cct acacat ggac
(SEQ ID.~

/Br

121

-161-



[0393] The cloned fragnent was nissing the Ctermnus
21 am no acid residues. The cloned fragnment is
Wonmmrmeﬂim nto an | PTG i nduci bl e expressi on pl aemiug2006/001149
Tt e b Eov il ls:.ai iy epi t ope tag (His)6 at the carboxy

t f 4] The reconbi nant

esﬁé]eﬁ ymé'%ngghﬁ‘égré’o%"mﬂ‘%‘é?%gﬂ s and after induction

q03823x P& efistufeof dobEndtialle avai B Ee 2Bfnid- Eﬂlu%?daﬁﬁme (167, 500 mg,
fgl nity chronmatograp h%/ﬂ on a nickel -NTA col

%t » BOasFN gactats (1074 wm Tﬁllmnek);ﬂ%%s)ﬂzmamlz N3 mg, 0.026

M%%l’) afld &S(W\égbrcéla{gyﬁ&gg 3@136/ %17?: S o;) i %_mZIE)D%/ISO was

5 yhehtydm’r @OSCEC audelr Wi goyl oveshi @ SEEEadionTRIREHE WaF diluted with ethyl
i ncor poration of radiolabeled UP into a RNA product

QST Washed mithyyaterand bime odtinddisgdinm; sslfatehand cencentshied HThe
T ly, th
SR ot BOPUAAR Bing REHIEE MRl dBURY 1 "

8{%' EDTA, 1 KCl, 1 unit/L

él\%sz 45A§Mln§§? 1o '% eat R“‘Sf“cﬁ(r)ﬂ ncl udi ng

@813] un@mmndd 168 rsgtdateﬂ;iEmlth Ntmaayduamﬂmhehemﬂ@ Ia%’lge'l(;h&reactlon
as

ound in 2 s was then a
10 SR e aaihgreee teawaﬂ@wlﬁn WeiABADAIVES, dried (sodium

@vﬂ%@néﬂ@édn@éhtfhfte(ﬁ@glf@éo é@ﬁt ernmnation a
10- p0|nt dose response wa The conpounds were

s@ﬂ@h_&ﬁﬁﬂg_ ( ua% 59*)%%&% &gl\'ﬁ’ﬁ,' ng a range of 1000

pi ca unds were tested
I"q i ﬁ%n@pumbm srdigolved ap€HH leglec(EO tisleutpdddetheyngh the reactlon

B Wy e oo
15 eeianbutg:m hydEil€isHAERE B r¥ddibn Sniktupd lsjd%teg'\dr BRIy RGtate,

ction mxtures (30 L) were transferr
&YP’% Bt wntat anshring. ddechispdinm sublated reoncantiatednart mirifiedto give
ggrﬁﬁ&ﬁd(ﬁbashPl ates) and incubated at 4C overni ght.
I ncorporation of radioactivity was determ ned by

t The % | nhi b t t
Séchik 2ip A DR E AR SRR tuoko quiatiberbhorssicatia A7D)
mss]ommglxa?u af tanpofd!170] ?ﬁ&dtﬂm E—I%ﬂrg&%xylt]ﬁl&%)?ﬁ: , R8O %
cpmw no | nNni DI tor - ere
20 %@%@ @EWE Rchited anﬁéhteﬁhgmcuqmgex]?cemreted triturated
t bi t I t 1 M
ﬁ?&k@%ﬁdéﬁ”ﬁ%# B8 bfouid P11 P 0"\ %506 66. 2

S5, X\@;%R)ﬁ 5] -?z R 9%&% PAGAPA . gélluofo-quEnol'?’u_ 26y1]-1-(2-
mﬁ“ o'xo- y )-IH- eijiar-})?xyhc acig (@@ 3
[9386] Compounds 171 121, tetrakls(trlphenylphosphlno)palladlum, saturated

25  NaHCOj; and methanol are combined and heated under argon at 80 °C. The solvents
are evaporated and the solid is dissolved in tetrahydrofuran, and sodium hydroxide,
water and methanol are added. The reaction mixture is stirred at 55 °C, neutralized

with 1N HCI, concentrated, and purified to give compound 335,
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WG]Z@IOGQ)ZGSM 215 94.3 216 98.8 217 98.0 218 986CP/US2008/001149

pﬁhﬂnuzzq“aﬁumuu221 99.6 222 92.3 223 95.1 224 98.2
225 98.0 226 94.5 227 98.4 228 96.2 229 96.5 230
92.2 231 98.7 232 97.5 Exampdel3¥ 234 97.4 235 95.5

236 92.5 237 94

3- Cyclohexyl—Z-[Z (2 4-dimethyl-thiazol-5-yl)-7-fluoro-quinolin-6-yl]-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-carboxylic acid (336)
[0387] Compound 336 is synthesized in five steps as described for compound 335
replacing 4-bromo-2-fluoroaniline (167) with commercially available 4-bromo-3-

fluoroaniline.

Biological Examples

Example 1. Anti-Hepatitis C Activity
[0388] Compounds can exhibit anti-hepatitis C activity by inhibiting HCV
polymerase, by inhibiting other enzymes needed in the replication cycle, or by other
pathways. A number of assays have been published to assess these activities. A
general method that assesses the gross increase of HCV virus in culture was disclosed
in U.S. Patent No. 5,738,985 to Miles et al. In vitro assays have been reported in
Ferrari et al. Jul. of Vir., 73:1649-1654, 1999; Ishii et al., Hepatology, 29:1227-1235,
1999; Lohmann et al., Jnl of Bio. Chem., 274:10807-10815, 1999; and Yamashita et
al., Jnl. of Bio. Chem., 273:15479-15486, 1998.

[0389] WO 97/12033, filed on September 27, 1996, by Emory University, listing C.
Hagedorn and A. Reinoldus as inventors, which claims priority to United States
Provisional Patent Application.Serial No. 60/004,383, filed on September 1995,
described an HCV polymerase assay that can be used to evaluate the activity of the of
the compounds described herein. Another HCV polymerase assay has been reported
by Bartholomeusz, et al., Hepatitis C Virus (HCV) RNA polymerase assay using
cloned HCV non-structural proteins; Antiviral Therapy 1996:1(Supp 4) 18-24.

[0390] Screens that measure reductions in kinase activity from HCV drugs were
disclosed in U.S. Patent No. 6,030,785, to Katze et al., U.S. Patent No. 6,228,576,
Delvecchio, and U.S. Patent No. 5,759,795 to Jubin ef al. Screens that measure the
protease inhibiting activity of proposed HCV drugs were disclosed in U.S. Patent No.
5,861,267 to Su et al., U.S. Patent No. 5,739,002 to De Francesco et al., and U.S.
Patent No. 5,597,691 to Houghton et al.

-163-



238 85.6 239 96.9 240 97.7 241 94.1 242 63.6 243
37.8 244 97.2 245 91.3 246 96.9 247 98.4 248 95.2
wa2e0689968B9 250 99.9 251 98.5 -166 WO 2006/ 07662%9S200k/001149
B s RETEUS20664.008049  (( 252 95.0 253 97.5 254 96.9
255 97.4 256 98.1 257 98.6 288 97 4 259 95.8 260
96.0 261 97.1 262 Byampl %é‘@#cgn@eay 93.0 265 96.3

%8?91?7 & cel?ﬁne, %AT (Gngl?lgub%r?eolET)zgvgs I?S%deOI' szc:ZeOen?nSg oof compounds for
inhibiting HCV RNA dependent RNA polymerase. The ET cell line was stably
transfected with RNA transcripts harboring a Isggluc-ubi-neo/NS3-3°/ET; replicon with
5 firefly luciferase-ubiquitin-neomycin phosphotransferase fusion protein and EMCV-
IRES driven NS3-5B polyprotein containing the cell culture adaptive mutations
(E1202G; T1280I; K1846T) (Krieger at al, 2001 and unpublished). The ET cells were
grown in DMEM, supplemented with 10% fetal calf serum, 2 mM Glutamine,
Penicillin (100 IU/mL)/Streptomycin (100 pg/mL), 1x nonessential amino acids, and
10 250 pg/mL G418 (“Geneticin”). They were all available through Life Technologies
(Bethesda, MD). The cells were plated at 0.5-1.0 x10* cells/well in the 96 well plates
and incubated for 24 hrs before adding test compound. The compounds were added to
the cells to achieve a final concentration of 0.1 nM to 50 ym and a final DMSO
concentration of 0.5%. Luciferase activity was measured 48-72 hours later by adding a
15  lysis buffer and the substrate (Catalog number Glo-lysis buffer E2661 and Bright-Glo
luciferase system E2620 Promega, Madison, WI). Cells should not be too confluent
during the assay. Percent inhibition of replication data was plotted relative to no
compound control. Under the same condition, cytotoxicity of the compounds was
determined using cell proliferation reagent, WST-1(Roche, Germany). The compounds
20  showing antiviral activities, but no significant cytotoxicities were chosen to determine
ICsp and TCso. For these determinations, a 10 point, 2-fold serial dilution for each
compound was used, which spans a concentration range of 1000 fold. ICsy and TCsp
values were calculated by fitting %inhibition at each concentration to the following

equation:

25 % inhibition = 100%/[(IC50/[ I]) +1]

where b is Hill’s coefficient.

Example 3. Cloning and expression of recombinant HCV-NS5b

[0392] The coding sequence of NS5b protein was cloned by PCR from
PFKI330luc/NS3-3°/ET as described by Lohmann, V., et al. (1999) Science 285, 110-
30 113 using the following primers:

aggacatggatccgeggggtegggeacgagacag (SEQ. ID. NO. 1)
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[0393] The cloned fragment was missing the C terminus 21 amino acid residues. The

cloned fragment is inserted into an IPTG-inducible expression plasmid that provides an

epitope tag (His)6 at the carboxy terminus of the protein.

[0394] The recombinant enzyme was expressed in XL-1 cells and after induction of
expression, the protein was purified using affinity chromatography on a nickel-NTA
column. Storage condition is 10 mM Tris-HCI pH 7.5, 501 mM NaCl, 0.1 mM EDTA,
1 mM DTT, 20% glycerol at -20 °C.

Example 4. HCV-NS5b Enzyme Assay

[0395] The polymerase activity was assayed by measuring incorporation of
radiolabeled UTP into a RNA product using a biotinylated, heteropolymeric template,
which includes a portion of the HCV genome. Typically, the assay mixture (34 uL)
contains 10 mM Tris-HCI (pH 7.5), 5 mM MgCl,, 0.2 mM EDTA, 10 mM KCl, 1
unit/pL RNAsin, 1 mM DTT, 10 pM each of NTP, including [’H]-UTP, and 10 ng/uL
biotinylated heteropolymeric template. 20X test compound in 2 ul’s was then added as
a 100% DMSO solution to achieve a final DMSO concentration of 5%. For IC50
determination a 10-point dose response was used. The compounds were serial diluted
2-fold thus covering a range of 1000 fold. Typically for IC50’s, compounds were tested
starting at 50uM or 2 pM depending on the potency. Reactions were started with
addition of 10X NS5B in 4 pl’s and allowed to incubate at 37°C for 2 hours. Reactions
were quenched with 8 pL of 100 mM EDTA and reaction mixtures (30 pL) were
transferred to streptavidin-coated scintillation proximity microtiter plates (FlashPlates)
and incubated at 4°C overnight. Incorporation of radioactivity was determined by
scintillation counting (cpm). The % Inhibition at a particular concentration was

determined using the following equation,

% Inhibition = 100 — [100*(cpm with inhibitor-bg)/(cpm with no inhibitor-bg)]
where bg was the background with no enzyme.

[0396] The following table lists the % inhibition value at 1 pM.

Table VII

Compound No. % inhibition @ 1 pM
200 96.2
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310 99.6 311 101.8 312 99.5 313 99.6 314 98.0 315
95.8 316 101.3 317 96.7 318 98.1 319 74.3 320
 Wed0d7@29 98.2 322 95.1 323 97.6 324a/b 99. SCTRRENG/0114
PCT.19S66326 Y 8327 963 328 100.8 329 99.8 330
0 332 100.2 333 95 1 334 86.9

FCRI\/ULATI ON_EXANPI P [ 0397] [The fol | offi?
represent ative phaP®ceutical formil 83%ns cont aj ni ng
a conpound of forA®a . 5 [Formul ati®¥ Exanple {1
Tabl et fornul ati on209398] The foll owi9%P i ngredi ents
are m xed intimat eP9 and pressed i nt ®7d ngl e scof ed
tablets. Qiantity ped 10 Ingredient 9%blet, ny
conpound of this i@@&ntion 400 95.7
208 84.5
209 98.5
210 97.3
211 91.0
212 96.8
213 92.1
214 92.1
215 94.3
216 98.8
217 98.0
218 96.2
219 96.0
220 96.4
221 99.6
222 92.3
223 95.1
224 98.2
225 98.0
226 94.5
227 98.4
228 96.2
229 96.5
230 0922
231 98.7
232 97.5
233 95.7
234 97.4
235 95.5
236 92.5
237 94.7
238 85.6
239 96.9
240 97.7
241 941
242 63.6
243 37.8
244 97.2
245 91.3
246 96.9
247 098.4
248 95.2
249 99.5
250 99.9
251 98.5
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A fen mukat e, 4 08@0] The fol l owing ingredients are m xed

intimately uﬂﬁurn'—*%“d HrtoTa hard=siggh n
capsul e. 5—Qdant+ per—tgrettent g?épbdi e T
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148 nmagn rate—2—310—Feru gyizon Exanphe 3
Suspensi opfor mul 2% on [0490}—Fhe—+4 1.44\}»%-. Ag
i ngredi ent.s_are ¥%8ed to fdrma susginstonfororal
admi ni strption 1297 ngrediant ﬁAmﬁgn{gg'%ﬁpg{Jnd of this
invention| 1.0 g #%nmric adid 0 5 g% 4odiumchlloride
2.0 g nethyl Dar%ﬁ9erL 0.15ig 20 pr nﬁéis paraben|0.05 g
granul at ed suqar%@Og sarbi t ol (‘Pﬁnqnluu ) 13.00
g Veegun K (Vand2bilt Co.)) 1.0 g %ilavoring 0. 035 ni
25 colorihgs 0.5 262 distillled wate®’d s. to 100 niL
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ng-20 ng sodi um acetate buffer solution, 0.4 M2.0 nL
Wel@l)%(oms)mor NaOH (1N) g.s. to suitable pH 35r@mtuse006/001149

o i e Er~ Ty R e usﬂramni;e) g.s. to 20 mL -169 WO
2006/ 076529——PcH-US2006/-001+149—Formul le 5
Supposi t or y—Fe+nu Q,FC on—{-04021—A cllnr9r9<q tory of 1 otal
wei ght 2.5 ' Jar ed by lm xi ng t AQ %nrmnund of
t he i nvent i-on—wi-t RS le pncnl (r)yH 15 Bi5 | Ol ycerijdes of

sat ur at ed yegetabhl Al m‘t\/ ar‘l ri 5 Ri &Q@S NeI son,| I nc.,
New Yor k), Land has3the folldwing com®dition:
| ngr edi ent | Amunt 3onpound [of the i ¥¥éntion 500 ny
Wt epsol (r 15 baléance 10 -170 WO'®0®6/ 076529
PCT/ US2006{ 001149 3WHAT 1S QLAI MED | 86.71. A conpound
of formulalla: Zi318 ET-Y T 5 1la worein: Y ils
sel ected fromthe gtup consgisting off4substituted aryl
and substituted h&0eroaryl; HET is ®alected frgmthe
group cons|sting o821a 6-nenhered aryloerze ring, g 6- 10
nmenber ed heteroary8zne ring|containimg1l, 2, or |3
het erocatons select&s from N, 0, or $yeand a biqgyclic

4

)

ring having the Tsmggwl a Wb WL VWb W ggW 3 . ~T W
or whereinfHET TS gggti onal Iy SubsStitgggd Wt (X
is selected Trom U§ group gonsistingggl —at Kyt
substi t ut ed al Kyl , 3@l Koxy, 3gubstitutggaatkoxy;,—gni no,

substi t ut e 308 100.8
329 99.8
330 96.8
331 97.0
332 100.2
333 95.1
334 86.9

FORMULATION EXAMPLES

[0397] The following are representative pharmaceutical formulations containing a

compound of formula I.

5 Formulation Example 1

Tablet formulation

[0398] The following ingredients are mixed intimately and pressed into single scored

tablets.
Quantity per

10 Ingredient tablet, mg

compound of this invention 400
cornstarch 50

croscarmellose sodium 25
lactose 120

15 magnesium stearate 5
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15 am no, halo, hydroxy, and nitro; t is an integer
equal to O, 1 or 2; W, W, and Wb are independently

wOl2006/06%529\VWB is N, CH, or is a bond provided tRar/usen06/001149

BT

10

15

20

25

30

35

frbk & 18 an ldrle.l. Withir ogen in the bicyclic ring is
optionally oxidized t n oxide, and each

dashed line i ndepend%%%%@&@%%ﬁ?geza single or

doubl e bond between th t\g@@%%Oi&iﬂ atons, provided
that when one of dashed 1H Al o tom g1 e bond, the

403991 ni Ty fatlowingangredimats aPOmined IhtithaeBohndilbdted iR ahard-shell

hydr.ogen atons to satisfy its valency; Ris selected
bR Aer

oup consisting of hydrogen, alkyl, and
substituted alkyl; T is selected fromthe group
consi sting of cycloal kyl, substituted cycl oal kyl,
cycl oal kenyl, substituted cycl oal kenyl, Hetaatisenes! i c,
subst Pefed8het er ocyclic. aryl, 25 substiepsiledngr yl,
het er sampbyndweltthisubwdntipnt ed het eroaryl; Z igocel ected
f r om tldntosgr spugy-dbedsi sting of -171 WO 2006/ 46529
PCT/ UsZ3nedifa kledthte " . : ~k ~t: i~ . ~L.. ,f.; 9~ 1-1iii
~r: =~ ttt——r—ft++f=(a)
car boxy and carboxy ester; (b) -C(X4)NR8R9, wherein X4
is =0, =NH, or =N al kFormithtRAdkRpIes | ndependently
sel ected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, al kaspensiondBEhhiatiogad al kenyl,

y stityted al Kynyl, aryl, 5 substituted
E‘L@W h@?i‘? g Ingredients aigiraigen & Brma spspensiondpoet| i c
andinsdthgbht uted heterocyclic or, alternatively, R8
and RO together with the nitrogen atom pendent

t her eff a substi tut,ed

heteroc ubstitoted

het er O3 ] - C( X3) NR21S( O, wher ein
X3 is =0, =NR24, and =S, 90 s&sherein R24

i s hyshdgeshlogidRy| | or substituted al kyl 2.0% is

sel ecmethvl parebent kyl ,  substituted al kyl, 0a5 gl ,

subst propykpiralrepl , het eroaryl, substituted.05et eroaryl,
het er grayglated,sugatbst i t ut ed heterocyclic, and NR22R23
wher esarbieslq0RZblutisdf and R23 is hydroggygo %I kyl,

subst Veethet Kavienllerbiychgal kyl , or substi e
cycl ophdoting and wher ei?: each R21 and R2 el

opt i ogabkiyesSubstituted with one to three 'Orglﬂrblé 15
sel ec; i%&;g@elhal o, hydroxy, carboxy, caf 6%1 &s er,
al kyt—alkexy5—amne—and—substituted i 10Gm
alternatively, R21 and R22 or R22 and R23 toget her

wth the atons bounci:g,l;,ﬁﬁgﬁ&hhg%,ﬁ jPget her to forman
optionally substituted heterocyc |g group; (d)

- C(X2) - N(R3) CR2R2" C( =@iBdiab ' is selected from
= =S, and 20 =NR11, J\/\herlg}gﬁl?h{hg%ﬁydr ogen or al kyl,
[(401]s Ty following ingredicoearamixedNrgean an injectable formulation.

Ingredient Amount
compound of this invention 0.2 mg-20 mg
sodium acetate buffer solution, 0.4 M 2.0 mL

HCI (IN) or NaOH (1N) g.s. to suitable pH
water (distilled, sterile) g.s. to 20 mL
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where R7 is selected from hydrogen, al kyl, substituted

aIkyI aIkenyI substituted al kenyl, al kynyl,

1 nn&gned al k nyl, aryl, substituted aryl, PCT/US2006/001149
L ‘HéW%Wbaryp” Al i&ltuted het er oaryl , heterocyclic and

substituted heterocycl e as defined
above; 25 R2 and R2' #g'ﬂ“ﬁ‘ﬁb"ﬁzﬁ e%rsel ected from
Subst Lt Ui ed af kenyl+ S48 “tftf)ry@?méwapé‘{lkﬁnyl kyny!
substituted al keny ed al kyny

d0402] A GWOSﬂW ed t(ﬁﬁwelglﬁ)m5 9ad fkbared H? %ﬂlkfn%ttﬁéjcompound of

eroaryl

cJoaIk het.er o substituted he
ch?l Wit %FP@S@@%& ] t(mgélﬂceﬁé?%¢ﬁﬁ@9wtc@ vegstable fatty acid;
5 dilélfb%ﬂ?élédﬁeiﬂé , N &8 taken,
together with 'the caﬂ% ﬂ%ﬁ%ﬁ?%gl eﬁﬂx?‘gpeto to
forma cycl oal kyl, substltuted cycloalkyl
hetex&ﬁ&ﬁzhc or substituted het er ocycl i c group, or,

st i+k& le“nr alternatively. one of R2 o mtj g
hydr &R %VﬁeBP@m§Hbstltuted al kyl , a®@0mig ot her
iS4 Z%ﬂéther with the carbon atonTmﬂﬂﬁa MD
2006/076529 PCT/ US2006/ 001149 it . N © T I B

10 71.:A |::IL. H11- 'Kil it pendent thereto, with

either the R7 and the oxygen atom pendent thereto or
R8 and the nitrogen atom pendent thereto to forma
het erocyclic or substituted heterocyclic group; R3 is
sel ected from hydrogen and al kyl or, when R2 and R2
are not taken 5 together to forma ring and when R2
or R2"” and R7 or R8 are not joined to forma

het erocyclic or substituted heterocyclic group, then
R3, together wth the nitrogen atom pendent thereto,
may be taken together with one of R2 and R2'to forma
het erocyclic or substituted heterocyclic ring group;
10 (e) -C(X2)-N(R3)CR25R26R27, wherein X2 and R3 are
defi ned above, and R25, R26 and R27 are al kyl,
substituted al kyl, aryl, substituted aryl,
heterocyclic, substituted heterocyclic, heteroaryl
and substituted heteroaryl, or R25 and R26 together
with the carbon atom pendent thereto forma
cycl oal kyl, substituted cycloal kyl, heterocyclic or
substltuted heterocyclic group; and 15 (f) a
carboxylic acid isostere wherein said isostere is not
as defined in (a)- (e); Zl is selected fromthe group
consi sting of hydrogen, halo, alkyl, substituted

al kyl, al kenyl, substituted al kenyl, al koxy,
substituted al koxy, cyano, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, am no and
substitut ed
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20 am no; or a pharmaceutically acceptable salt,
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lﬁ‘ldiﬁdép@ﬂdlémﬂphquesbnw g single or double boncf between the two adjoining atoms,

proypvded gqahg(L %erﬁfrffﬁ\gliedr}g{eh gsl)&/%n%lé i’i‘(;qg? X&Jbﬁﬁr&tﬁ&ng ad each

it B I,
n BT .

“f R:mspleﬁtqdeﬁmﬂwgrpmﬁor@%mg ofihydtpgemy 2kl e fubstifted
4 netqﬁg¥b|phen 2-yl, 4-nmethoxy-4'-hydroxybi phen-2-yl,
4-( 2- hoxyethoxy)blphen 2-yl,

4- met D pxaetettedniBit yliebgrphle corRisyibg oﬂey:é@dibydysltbstltg@d cycloalkyl,

Mk@yﬁﬂ g{'@g%@ g{cb}r;gﬁngf( %\Pterog.%ﬁcr A I%etgljotchhc aryl,
25  substituted aryl, heteroaryl, and substituted heteroaryl;

7 is selected from the group consisting of
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met hyl - 4- met hoxybi phen- 2-yl,
4' -nitro-4-(pyrrolidin-1-yl carbonyl) bi phen-2-yl,

Wa-20@/006529 2- pyrrol i di n-1-yl et hoxy) bi phen- 2-yl , PCT/US2006/001149
14k BripyF ok 1.0} n=1- yl propoxy) bi phen-2- yl, and
[j'{l? lE“T‘hf'l gj"@'?”dﬁé{]ﬂ[yl - 4- met hoxybi phen- 2-yl .

4. A conmpound

Cof cl @m 2cHheReind @lay$Sssti t uted phenyl s

subst put ec iioh . 104 hree t Lkl t K8 and R
sel ecp; gd f %%mg%fggg&%%s%st@ngmg’?ﬁ ha]l(I(L)le{1 L, R and R are
het er omleyéndentlystiated fromtthogrouy somsistiaklof hydrogers talkylit ed

al kyl, .al.k |, .al_.koxy, sti.tyte koxy, ,ac

acy] aﬁ"?br"?g?u?%lma@g?l}%aﬁlfﬁ %%';‘teg GH?P?IK %@@aﬁbﬁ%ﬁﬁl@d alkynyl, aryl,
car boxybhstiffsl 51 BesdoaBA! KibstitbtedAetsRAURtedtyEl cRindsdbstituted
wherein Y is selected fromthe group consisting of

subst hetarosgclipuirndteynativelyb Bt pad Retogpthar with the nitrogen atom

substituted.thiazo j t £ | -

Subst PHEGRHETT » boRtitpile KyRehii heprodbic, a hetrouryt o
sugs: :b.:stﬂ%sfﬁglt_éd/haéﬂoﬁxl)yﬂ lringlghﬁip% t ;Jhsteddoxazol IyI I

substituted ispxa supst | ed pyrralyl,

subst (@ut edcﬁ%%ﬁgg%(épz}#s‘ﬁ gingYt is gelpgipd %PWGTQWNRM’ and =S,

subst 'v&Ihlél:e(ﬁngﬁg ﬁ%@og‘%ﬁ gﬁ%%% g%%é}lﬁﬂed AR iRaﬁoéeYécted from alkyl,

substituted 1, 076529
PCT/ Usii3iGrt@Ddlkl9aryly|substitited aty], HeterddEyl, glbstituitesd het¢roaryl,

11, oxadi azolyl, .substituted 1, 2 3-frbazplyl, 21 p22
Subst PEGasOlR StpRe Rt brie, Gl AR TRy HF B cach R”!, R and
pyr i mipet RilvdrosHid iy Wb stithied aficyl,FdydlohIkyl, or SubdihitéddyRtbalkyl,
i ndol i zi ngl:y, rosgubst iﬁlut edli r?d(gllﬁc)yll yasu]tlJt‘!s{,t io{ut ed ¥ 4

i soi ndod yihereingnch R LandiR T igjaptising{ly suhskistted with @ne to three groups

benzot hien ubst | d i : bsibiVLES,
par  nyneiey op A B s tbOE sl yRHLBhbky: o, and
qui noksisryitutecbarBinbséi dltetedivelspRY| andIR*hyt RZsmB R together with the
cinnolinyl, substituted phthal azinyl, suhbstituted .
qui naztomsReund ghesele jqiptegethen it %WtIPH%li;}b%’ﬁ’Fte‘%}teé&etemC-‘/Chc
1,8-n hyridinyl, and substituted pteridinyl. 6. A
conpound~6f claim5 wherein Y is substjtuted with one

to thide sOFS)NROIGRRE AGePRidwhetein Xelseelteetdd firoonrOhes, and

group _consi sting;af . al kyl, h kyl .. hal 107 8139
hyar orp i meese R hitro ke oo buskieaiudom kOR) end NR'R
acyl , vafeyd RMsRBlectedidaPRYdrogcAThIRGL, sebsbsited Alkeid alkehylQ,
carboxy, and carboxy ester. 7. npound of claim®6

Y.

A co o]
wher eisnbstituted dkanyd atleyrys substisztefl abcypyl, aryg substitetag atvhd

2{ aiC lm%lg@ﬁ[?&m;; gi. I }eé %@e&ﬁ%ﬁ% )ﬁ?‘{e@é&%hc?@dpéxﬁ%{ﬁnﬂ%g @%ﬁgﬁ%ﬁ@lic; R®

cl ai mahd MiereisdeBnbdaliaepoxy, carboxy ester,
carboxylic_,acid,isostere,

- C(O) NR8R9, .
- (O NHS( O RneiB«%ﬁ&i@ﬂﬁ?@é@l&%&ﬁi@%@%@%@ﬁfﬂhé&(}’.l,r?ubstlwted
claim1 an%ll&gia'}]ﬁa??il, gﬁstiﬂg%cgélﬂ%ﬁk 1,GaPRALRE afkynyl, aryl,

clai m 10 whe S ca car boxyl at e,
et hyl car baubstiatted a§i, (cfSloblkgl, wchstionedcyadiallyl deteparyl,

1Htetrazol -5-y1, ' 5-0x0-4,5-di hydro- .20, . .

AT ANEELT I TN M-

N-2- (1H- t etyf agehmafivil) R dndl ¥ sdRfined are taken together with the carbon
atom pendent thereto to form a cycloalkyl, substituted cycloalkyl,

heterocyclic or substituted heterocyclic group,
or, still further alternatively, one of R?or R? is hydrogen, alkyl or
substituted alkyl, and the other is joined, together with the carbon atom
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met hyl sul f onyl am nocar bonyl ,
trifluoronethyl sul fonyl am nocarbonyl, or

wohemwyreab f onyl am nocar bonyl . 12. A conpound oPCTiUs20965/001149
< I Wher. bzl s%car boxy. 13. A conpound of claim1

wherein ZI . e Q 25 consistin

of hydrogeh ,bﬁ%%]?gl,%&g(ﬁ SX/IFH %{aﬁ? é %&?@@ﬁ&?? OXygsn alem pendiént thereto
conpound  ofbr BF ahdrthk nidhegeRiafonRpeisdentihstetd 4 Ben alHeWrocyclic or
wher ei n sai substituted alkyl is selected fromt hg

group consFeISHHYehREIGREYIGIKID; substit ut ed

am noal kyl p3 ' ryla 2 2’

het er oar yl gl %r/%/él&g%ﬂé%l?l g@?géﬁ %ﬁe‘fglr{glaaréngﬁ%} j and R™ are not taken
het er ocycl jogattieyto, fosmbatrig anidehdneR "esr®?Y aldyik ‘a8 KRA are not joined to
- CH2COCH, 'ﬁnd %8 CHZCEO\IRl R13, (Kllnerei n R12 and R13

are i ndepefdBht P§FEQEYLICE fubstidrrhieierogusic sipwgsthen R fegether
WO 2006/ 07653 ERHoES2ASE/ D94 | -

al kenyl, subsjit ut§ al kenl%lg, égﬁ?%%gghggd%??ﬁ%g{a with one
al kynyl, aPkBxgnd R'sirformtahietetoesickio oy substifi) et &Bdsilic ring
and -NR17Ré1%,u or R2 and R13 and the nitrogen atomto

whi ch they Ar®’ att ached forma substituted or

unsubgi t utEXKPBIRYORT PR WhGeROVAaE ark B&inda%bBye, and
R12 aﬂgg Eéﬁ:’. ar g, not bot h hédro en, wherein R16 is

aryl , Rheferady| arorlky, subs kylcaryh substittedaanyl, ReBrocyclic,
are | r I : 7_an

Foget oy PR ey KRR ot ol S led AR 100 ana R
at t actegethpiowith the dadrom atoth gesdenc thetdte forid DgyAbalkyl dsubStithted

oo B RiC PEs B o growiand s
al kyl ¢f) subsédrborty®id agid¥dster® %h@f%‘irfga‘?@fs\ﬁgterejig P&%f iégped in (a)-

conmpound of claim 15 wherein at |east one o
R13 i ®)smet hyl , carboxynet hyl, 2-hydroxyethyl,

2- nor RTAR thyl . or tetrazagyl-5-yl. 17. A

co npo%)lﬁg s Ctg(? éjf)ﬁlw t’f‘% BUR oS tERE by @%@]‘@b R/, sbstituted
R12 ikl RilBenydnibstiieted alkeRS Bk R RubRitWRA kot NYaf, Gryl
attached, form a substituted or unsubstituted ’
het erestitried apyldpteraaryh subsitutedheenvdrydfansihaiand dubstituted
wher ejfin&lg and R13 and the nitrogen atomto which
they are attached forma substituted or unsubstituted
phermpaveiiicadly ascipsabld st partinl saltnsitastonder tiRebogi peri di nyl

or a substituted or unsubstituted pyrrolidinyl ring.

19. A. conphuntpindafalaim iOwheemey s Sadctdsrii tid #beSl cMHsisting
nsl?%SttIEf{ t ﬁd nmor phol i no, piperidinyl, or _
OE)W Sy {SIW enyilsgbstyuted phenydsubstiwied ifemegmberpd heteroaryl ring
a5 f |4
,Og- gﬁl%ﬁ;?@i tg a ﬁhé{?}fl p'??fg%!rﬁ? éllaﬂlglg ong, tg/é)r ?rdtlhﬁ%?l heteroatoms
lnriegynﬂe?ﬂy F’elpiﬁﬂd tromythe (%wup&bhgﬁé’f@ C{fﬁﬂ ,: @i 01\d wherein t}Clie_: |
- di ne amg nopi peridinyl., 4-djethylam nopiperidinyl,
ngieR PN 5 P Polaly oaisdol ksthuiyR SpPpebral hgtcioay
ridg Dpeofaly Msed P8 aRIRehy Hirk-2Al hading TRE WroPbiPRFdeHel¥datoms
independently selected from the group consisting of N, O, or S wherein the

heteroatoms N or S are optionally oxidized.

3. A compound of claim 2 wherein Y is selected from the group consisting
of 4'-chloro-4-methoxybiphen-2-yl, biphen-2-yl, biphen-4-yl, 4-amino-4'-
chlorobiphen-2-yl, 4'-aminomethyl-4-methoxybiphen-2-yl, 4-carbamoyl-4'-
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20. The conpound of claim 14 wherein Ris selected
from N, N 25 di net hyl am no- car bonyl net hyl ,
w{)l‘xleqw%gwlr oxy-1, 1-di oxi dot etrahydro-3 - PCT/US2006/001149

tih ar bonyl net hyl ,
T Hl E‘P &ggly (rRrLtﬁyl am no) - car bonyl met hyl, (prop-2-
n)ﬁthdx—yyi;ﬂnnn-ﬁsyl ‘b—aaﬂbgmyyh‘étfh@ro iphen-2-yl, 4-carbamoyl-4'-

r%%h% R SRS A G DI U B Rbyimetty

F} Bii ngali- &Qdah&dmdymiéthy]lcarbémyM‘ ~chlorobiphen-2-yl, 4-
g&%ﬁoﬁa@%}m@% R A egg Ry Biphen 29, 4-carboxy-4-

s AR N M sxton s
xmb@wmbxyﬂnphyh)z ﬁM—narbomnﬁbmw #E;thlgrbblphen yl, 4'

S ) (4-car boxség%gyo ﬁinr&lﬁlgep%angl}%ooq 076529
(Pﬁnﬁ% ﬁlyﬁm{o%fk?%f%ﬂ lbiphen-2-yl, 4' chloro 4-(2-ethoxyethoxy)biphen-2-yl,

acl car boxam do) pyrrolidin- 3- '
IHchlani- ﬁeﬂwoﬁlamythnnyhylnen &y{ A'-¢iNprocdrflpgrobiphen-2- yl, 4'-chloro-4-

10 gﬁ;@b@%ﬂé@fﬂeﬁ{;ﬁ% OhBL RS 1 2 Hhidro-4-
Ibé’m U&Po 62 ToipHeaD- o ¥ edhilord-= Mzambmokye:mmphmzww -chloro-4-

mgrplpmhﬁyjl -yl, (41 cﬁ&qﬁ%(ﬁ-ﬂméh{%ﬁf i idin- ){ y%etho 5‘318ﬂénn£ ]yl 4a£1?loro 4-
B; L
@?’ﬂ H((k:lgrzlb é@ﬁ@ﬁ%ﬂlﬁh&n{%ﬂ( 2B bo(NBGREIRAAN §1§1‘0‘ﬁoﬂ-y)];z$ip&en -2-
kdybm‘%ﬁéthcbtybiﬁ}ew}ﬁt BiyAlichtirord}methpxdnighene?-bily #,4'"-

15 c&éxeﬁ%? D ke Er%ﬁ{dx?é& pvreldiael-Ns=baPERghs Y-
dln{eé‘gii(%ﬁ? ¥la- ﬁle{h%(f'lﬁpﬁu% =2-yl, 4-(2-dimethylaminoethylcarbamoyl)biphen-2-

car uran-5-y1)ph eny "am nocar bonyl ] et h- 1- yI am no-
yia#b@hmdyn@niwjhoxybfphmgﬂw,l -fluoro-4-methoxybiphen- - -yl; 4

e AR Rh A RS SSkRATBRRARIIY, 4--

&8&16&5/&&&&5?1&911@@@1 i iméthky-et-frethyibiptien-byt dansthoyy-det h
[T1 pyrrolidin-3- '
20 yﬂtrp ey-La Zifrg]eﬂwytﬂo-ﬁy;thwﬂ yl, 4-methylcarbamoylbiphen-2-yl, 3'-

%ﬁ%&ﬁﬂ%{’ﬁ@’ﬂlﬁiﬁi 111 gf %’é}lﬁé 4”@}1:% 1din@MyRebonyl)biphen-2-yl,
¥z bﬁbwwd}m@m@@mﬂwfﬂm dAgHppetdiigin- 1{(yipropoxy)biphen-2-

acet rrol.i |n 2-yl met hyl ) am no) - car bonyl net hyl ,
I(/ @Q%mﬂg}gﬁm by iphen ) aji no) - y y

f Zlilr ?2231” zj ?&@Mpg g 9]31%) ; g&l}%grlrg Saléli substituted phenyl is substituted

t
25 Rh%@% ﬁ(%/ fﬁ%{' 2 c e g y %fég%ﬁ Wte;g\‘%ugn?onrsgtmg of halo, heteroaryl,

o®y, hirtro, Nya®y, Palhyy rsabstiphted aikyh plkeaylp @hkykynstlbgﬁtuted alkoxy, acyl,
N- net hyl [ b |
%wgmﬂwmwm DG PR AR CBT . s cApxy ester

car bonyl net hyl ,

[ N-mefhyl - B Wd AbFian 2@@}@5@59{ ﬁé@]ﬁgtpd from the group consisting
bt bydlyl, substituted furyl,
SR PP o s
30 ewtskiansd hdniyy Isubstituted pyrldlnyl substituted pyrazmyl substituted oxazolyl,

[ﬁ%sg?l%th gsoxazoilyl su{) Ytut%d %er I 1‘% %u‘g'st%ut%(? 1mf?lg;ol§la g\?b%ﬂ%dtégst

Wﬁgﬂ(#]ln?f gtfosﬂﬁfté@’ﬁﬁhﬂﬁﬁ' slivstithted!isdtRlabotyl), setinndd r,a3bon
N-(1- nethyl pi peridin-3-

yl - met hyl ) - am no] - car bonyl net hyl ,

[ N-met hyl - N- (1- et hyl pyr azi n-

2-yl -met hyl ) - am no] - car bonyl rjrgf"hyl

[ N-net hyl - N- (5- et hyl -1 H i m dazol - 2

yl met hyl ) -am no] - car bonyl net hyl , (N-net hyl - N-

[ 2- (hydroxy)eth-1-yl] am no)
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25 car bonyl net hyl ,

(Nmethyl-N-[2-(N , N -di net hyl am no) et h-1-yl] am no) -
woamhszmgdzpret hy, PCT/US2006/001149
nhﬂﬂﬁﬂhyW4N-m2%@N N -di et hyl ami no)eth-1-yl]anmino)-carb

n t;h
PR Hltituted 1,2.3;tripzoled. st L3ty thiadinagiv, substinued,
hﬁéhn yi{ Mebgituned T B}SEtﬁazmyl substltutedblndohzlnyl substituted indolyl,
] am no) - car.bo

spﬁﬁt{ql{gg%gnppﬂﬂ%{yi spl_[stgut%/aﬁ indagoely sglps}lg%tﬁﬁ@nzothwnyl substituted
b%ﬁ%tﬂn@%ﬁgﬁﬁﬁﬁﬁg\h%%ﬂ bstltﬁteii g nllnﬁlégm?ll substltﬁtida%mrl]cg;nylg

sObstdwtbd ivptymeoluyyl, substituted cmnohnyl substituted phthalazinyl, substituted

S B sl A R SRS
p(té\lli(ﬁﬁ}}]yl -N-[ 2- (net hoxy) et h-1-yl ] am no) -

car bonyl net hyl ,

(N-etgyl - '\bx[c%n{plbhnd\'bf dhigt SWherEN)is bilsstitatdd @th 0RS tlfde

onyl net hy

spﬁs1mmhld@eﬁdmtkymbpteddfom tt]ergnprcqnlsﬂstmgob@ihylL hado#liyl, halo,
9 Y 77 WO 29 qu6529 P 2006/ 001149, f .

}% aroeiy1 jiro, c}iaﬁto oxy, flE)s ‘QUE ko)%yLaﬁ:y acy afmp? am1poacyl .amino,
suibstithtkd amirdol carboi}L andl GaBoxy ester; | ~

dlazablcyclo[z 2. i]heptyl 2-yl)-carbonyl net hyl ,

(4-net hyl &c&nﬂéﬁﬁ%&lrﬁ &’xlvﬁerei‘ﬁaf ps@ﬂdﬁﬁ&thyfthlazol 5-yl,
(pi peridinyl)-carbonyl nethyl, (4-carboxy-piperidinyi)-

car bgnyl neg .
car boxypl pepl %)Ofc?%\arugolnvy ?%gth I cycloalky

4- h | et
§4 ( rh%yoxyef’%"%fna‘f aﬁ?l%g‘&? n1¥1 ”1‘17}:5 0197;{ Ogg)%ybonyl met hyl ,

4- .
i ety | arf REFR Y AR rFin SR ReSaRgAY cster,carboxyli
a@fﬁ'lﬁd\slté}b AO(OINBIFTbND(O)NHS(0),R*, wherein R® and R® are as defined in

rret hy eridin-1-yl)-carbonyl net hyl,
Zaf(dl\igNsdlkn’bPhWhm no) - et h- 1-yl ) pi peri di n-

I ) - car bonyl net hyl ,
[ 4 ( Alnet wbempbmdzzfﬂaumu 1Qzwhergny] i5 shabery.dnethylgprtoxylate,

o) GPPBITFE Sr-eeioie sid) setsh BERHTHATYL 5-oxo-4.5-dihydro-
1%2’341&5&1%1@\;1& :2- Ejre{?ﬁ%[ét lﬁhﬂd)e Ray-py c}nyéura%lhy lyl)eth lamlde

N-di et hyl am no) - pi peri di n- 1fy - car bonyl'ne
mﬁhﬂmlfmbmmdoqarbdnyl trifluoromethylsulfonylaminocarbonyl, or
|d|n - car bonyl met hyl ,
p&% %lﬁ‘ﬁjf?gly GHRacet p| peridin-1-yl ) car bonyl net hyl ,

(hexaihydr oIAggr rol o [mflcla@?lzlp lk?arlqrqup %arboxy

d| met hyI am no) nmet hyl i%wr phol i no], car bonyl et hyl ,
(3, 5-1di methgempeENaITicHsN- 1 WasBEA ifealesfed from the group

c%%]%t%fﬁ%@fogr@g)ha? mﬁ?ﬂyahﬁ?lﬁmikyl

(pyrrqlidi t . e

(2- cégboxfg%@%?&ﬁwé&%%Tﬂquﬁ%gpg%ﬁfPR%FW§FPm?%‘?gﬂﬂnSMd

s?‘g@i‘ulﬁed( ykyWis hyldf:t@d Yrolﬂngle @koughl condistyrg) eftmlﬁlhdaikjl'qlnlﬁiﬂsﬁfuted
car hoxam rrolidin ) ,

apzn?%ﬁ; %V%H%Yi;ﬁpgfiﬁtw@é M}% pgetﬁsvﬁwiﬁﬁﬁ hs%d

h%?ekr(%’%ﬁ @F%@béhocﬁ lalk 1, %Jb?t}tgfedgleter%cyﬁlly)lallé)gr &%Zfonglﬁhmd

CH;(CDNRHR l,\l’wherem R and R are independently selected from hydrogen, alkyl,

di et hyl am no) - pyrrolidin-1-yl)-carbonyl nethyl, (3

-(pyridin-3 -yl)-pyrrolidin- | -yl)- carbonylnethyl,

(2-pyidin-4-yl pyrrolidin-1-yl75- car bonyl net hyl ,

pi perazin-1-yl 20 carbonyl net hyl,

(4- met hyl pi perazi nyl) - car bonyl net hyl ,

(4- (carboxynet hyl) - pi perazi n- 1-yl)-carbonyl net hyl ,

(4- (2- hydroxyet h-1-yl) pi perazi n-1-yl)-car bonyl net hyl ,

(4 (|sopropyl)p|pera2|n 1 yI) carbonylnethyl

o . L,
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di met hyl am noacetyl ) - pi perazi n-1-yl ) -carbonyl net hyl ,
and (4-(6-nethoxypyridin-2- 25 yl)piperazin- |

W(-)yb()\smeﬂzbonyl nmet hyl . 21. A conpound of cl ai m ECWus2@®6/m01149
P

o o 0. npound of claiml whereint is 1 and X
M'"@pﬁ (ﬁzﬂn il W met hyl or halo. 23. A conpound
sabstiuitdd alyl, alkanyl, substititedcdllsgnyt, alkynyl, m@tg) syl galkoxy,

1, 4- heny|

i S GRS, RN MR g b aom o
WIREP Bl gqr@a&taaﬁea RAA aQbs tdied®r ans%smhea eemrc}d&am ﬁng prwlded
WO I 2006/ 07 PCT/ US2006/ 001149,

togstbiotnB I apd R q%@m.npub@h hyproger wyhergindy els Rryly hetwafyhé)f

and | o
tiforadRfsa By 35 aER A RRGp el Phroden crauigfo RS
tobethidraiifh &% niies atdnd td whivh eyt emd attached joive togfopmya heterocyclic

consisting of Xt Xt NN Xt N NI I \ Xt N Xt N and
neg\WwithAde & TREMINY are as deflned inclaiml. 27. A

conmpound having forrmula Ib R12\ ./

I(; wHer ei A comppandsef| Cé@fne]dwh?l@}ﬁ Rﬁ%@?{z&ﬁé" @S a%]Baast one
13UbStal fk A 1SHBShdikd heteroaryl 15

PR 8 pe g ﬁfllsy sclglf ?lg p?omgt ‘group consi sti ng of

am o .m tz&obmpouﬁ/(i of claim 15 wherein at least one of R'? or R" is methyl,

carboxymethyl, 2-hydroxyethyl, 2-morpholin-4-ylethyl, or tetrazoyl-5-yl.

17. A compound of claim 14 wherein R is -CH,CONR“R" and R" and RP
and the nitrogen atom to which they are attached form a substituted or unsubstituted

heterocyclic ring.

18. A compound of claim 17 wherein R and R'? and the nitrogen atom to
which they are attached form a substituted or unsubstituted morpholino, substituted or
unsubstituted piperidinyl, or a substituted or unsubstituted pyrrolidinyl ring.

19. A compound of claim 18 wherein said substituted or unsubstituted
morpholino, piperidinyl, or pyrrolidinyl ring is selected from the group consisting of
morpholino, 4-pyrrolidin-1-yl-piperidinyl, piperidinyl, 4-hydroxypiperidinyl, 4-
carboxypiperidinyl, 4-dimethylaminopiperidinyl, 4-diethylaminopiperidinyl, 2-
methylpyrrolidinyl, 4-morpholin-4-yl-piperidinyl, 3,5-dimethyl-morpholin-4-yl, 4-
methylpiperidinyl.

20.  The compound of claim 14 wherein R is selected from N,N-
dimethylamino-carbonylmethyl, [N-(4-hydroxy-1 ,1-dioxidotetrahydro-3-
thienyl)amino]-carbonylmethyl, (cyclopropylmethylamino)-carbonylmethyl, (prop-2-
yn-1-ylamino)-carbonylmethyl, (2-(morpholino)eth-1-ylamino)-carbonylmethyl,
(phenylsulfonylamino)-carbonylmethyl, [N-benzylamino]-carbonylmethyl, (N-(4-
methylsulfonyl-benzyl)amino)-carbonylmethyl, (tryptophanyl)-carbonylmethyl,
(tyrosine)-carbonylmethyl, (N-(1-carboxyprop-1-ylamino)-carbonylmethyl, (N -(2-
carboxyeth-1-yl)-amino)-carbonylmethyl, (N -(4-carboxybenzyl)-amino)-
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hal oal kyl, and halo; t is an integer equal to 0, 1 or
2; Tis selected fromthe group consisting of

woyalegnieeyl and cycl opentyl; -179 VW)ZOOG/O?GBQ@nmzmmm0n49

ETL\S2 9 anh It , 1, 1( 11 It::ir C 1111u
i Hgsq‘ HOJM L. Lik Ir. R12 and R13 are

darhdmphmﬂhyh NY[?’S(N"é@'(@dylfor mﬁ)tﬁ@nﬂ@@ﬂ) xgmig)pyrrolidin-3-

GG BE g R PR o piperidine
Ylj ahﬁficy gmﬁrﬁ@lgﬁ%ﬂ@d ?[El‘(ﬁ,,Nalﬁldethleitﬁﬁ)&h byla%]mdnyanethyl

g to which they ar %é( ﬁ: lolr 1-
(o] Comtyh e o rgelcybst by b SRR Lo P Eet y-R-
rﬁétgyl' Q%Qrbbgitlﬂbﬂh&géﬁmﬁn@%b&mt £ ﬁ&hm@caatbonylmethyl [N-(1-

érein roaryl,
rhéll@]p@ﬁylidlﬂnéi y]aﬂﬂleﬁﬁ'umﬂmﬂrb@h&lrmthyh ﬁdmp@m:}ém\l}-(ﬁ -(acrylic

%&@%@” ar%ée%%s%yﬁﬁh dnteRty-aren el T IR

hédyl)gmmdcarbénmbtﬂ 1Lyl agindt @onyldethsl, (1-methyl-
se e ted fr the group consi sting of carboxy, carbox

BNt (4amtbony-dlintsi-dyyDghearamineessbensilotin-ymipo-carbonyimethyl,

A BRE T ottt - ABERity Ro R SirbongBRERE 158 bRirolidip:5-
{me@yRakA el 1ORL mm%‘mm 2o muhsDidniner
AR ST N il A R e RO
(B A MG m Ay BAMGE) -GS BIABHINT L AGRRARRAMdrino)-

mwrgn)fmtﬁylmhmomememﬁmﬁm I‘{lNeﬂ Bdmelo@q@tahmdrara -y

di zed, d
%Séqybé%wa%g beAEieh SN PP R S T HAY: ¢ ne
:gflﬁﬁthgﬁ (REAGHOR. cafmmmgamﬂb)scafb@ﬁymtﬁﬁom hi’eﬁlyl -N-
group consi’sting of N, wherein the

betzgt-amtmoimaiionylnsthyl 4 Nowethyh -0/ Ndigethytpmipeacetyl)-amino)-

CARB S, 18 R Sk bR BB S (AR IR ipopropyt

Wa@nﬁ&lméﬁiyﬂ? Wn&th\yl -N-@N'afiethglp#peridin-4- yl)amlno)
chl or obi phen-

aarbomslmethel, r{wmqfhwewé ehpRinsriding-yDaminglsarhgpylmetyl, [N-
ih E%%%ﬁ@lﬁpé? dtnl}] A >?§ gfl’laﬁyr[ﬁ-ﬂmrfo] =cht AL R SN -Arefhyl-N-(1-

ﬂxea@ﬂlﬁpmwyl methylwamﬂnﬁmaﬂmﬂylmahﬂc EN-paatity} Nk t-myathylpyrazin-
c%abanoyl)blphen 2-

Salrrgoatnistigy Y meto Y G- g0 3
g ﬁ'%lzgﬁl\f myﬁﬂn%hﬁh@ﬂh?eﬂ}ﬂl-’N 52 (hydroxy)eth -1-yl]amino)-
oxybi car box

nmﬂabmylmeﬂgﬂge(hl—meghly], -N-[2- (N "N’ dlmethylamlno)eth f/yl]ammo)
gm@é&é}g@ﬁ%%%g% Elﬁllgd@g I\il' detﬁﬁglg%étﬂ Ri ﬁﬁﬁﬂng)'-&irbonylmethyl,

QﬁétﬁgXN (Bgﬂd/m‘k yl Eﬂnﬂ’ﬁﬁ&aﬂ)onylmeﬂuyl (N-methyl-N-[2-
chl oro chI or o-4-chl oréﬁg&h@ %’eﬁ’ DNethvl
@yrulm—érsd)eﬂh -1- Q/Halnﬁlobry‘arbﬁilﬂa@t hll [Bs idgolp-ylethyl)-
A lc%{b%ng'lfn(uztﬁﬁt H\? XREIRY3- Bﬁm‘e&ln%ﬂ%}lammo)prop 1-ylJamino)-
carbonylmethyl, (N-methyl-N-(1-carboxy-2-methylprop-1-yl)- -amino)-carbonylmethyl,
(N-ethyl-N-propyl-amino)-carbonylmethyl, (N -ethyl-N-[2-(methoxy)eth-1-yl]amino)-
carbonylmethyl, (N-ethyl-N-[2-(N ' N'-diethylamino)eth-1-ylJamino)-carbonylmethyl,
[7-methyl-2,7-diazaspiro[4.4]non—2-y1]-carbonylmethyl, (5-methyl-2,5-
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30 31-chl oro-4'-fluoro-4-nethoxybi phen-2-yl,
4' - chl or o- 4-fl uor obi phen-2-yl, 4'-chl oro-4-

\beGMﬂnyhpphen 2-yl, 3'-chloro-4-net hoxybi phenP@TAIS2006/001149

<14 Lor]rﬁ i mmylcarbanoylblphen 2-yl,
Iﬂ ﬂh:o ; (Hpnethoxyethoxy)bl chloro-4

dlmlomomenmaa%ylmwséméwgdim@hyl | 41dlazenan- -
nr a~ ﬁp%tﬁé‘ln hﬂpgﬂldmyl) carbon};&m%&xyl (J: ]carbok§‘ plﬂeill'dld "11
é’arb&fylrﬁéﬁyﬂ (&’ Qarb¥Rypipdidinyd)-cadbonylmythel, b@hydxbmhpmcﬁnyll)

oAy Bye (40 éﬁmgﬁé@?gﬂﬁﬁﬁr@@b%y'% REBI, J-IGN-
(gmeir}@agﬂ né g&teﬁgfflyp#ﬁ beg eert]hyzl ()Z/% (N, N dlmethylamlno)

i ghpoeidii-pheedbylymBhyk (2 B 0N icyetiol o ol ybpireridin-

ybg‘{aa;h% i%‘%fgylﬁFﬁﬂ H‘B&?’b“éﬁ%ﬁ“iﬂﬁd 3-yl)piperidin-1-yl]-

&rﬁ&ﬁh@ﬁ&pﬂl @??TBH&BW}% d?ﬁ‘ﬂ?%rbbhjﬂﬁﬁﬂry? -(33yrrolidinyl-

et’"hoxy hoxybi

pen‘idlluy)h)@aﬂoonslnrtﬁhlaoglk)ﬁ4ﬁth ctetgylamm0)+pmﬁr@<ryﬂny|éhféaﬁbczw}methyl
7 {%t AR henﬂﬁggm)p%%ﬁ)‘ﬁgﬂﬁhﬁ %R RS pGidth-1-yD)-
GarbEBtyIR%thy R (hémhy&bpyrmsm Za}pb/razﬁbl(ﬂl—ll)quea%bonylmethyl [(2-(N,N-

nitr obérggggl ; ;)%?rpﬁ%%(:gqbon@g{eﬂ{y? (3, 5 c(flmezh}Xmorphohno)

gﬁ’}llméfh 3&9&%@#} gllﬁ{r;b) %a%lon}élnget%1 Iilgrphohno carbonylmethyl

ni*tr o- pyrr yl car I phen

@yﬁmldmi)zeammyhhetﬂym(zle@rb@qhmwltdmpmem)—@quylmethyl Q-

L b B DO R SRS it pyritin -
ol @LIK, RediWRaTyRininS@irbbr WS dlidied-ypheny |

subsgltuted W’th one'to three substitutents .
saﬂ’bmﬂmdﬂfyi PNhY'-dimxtlylamine)-pyirakidiafl -Warcarbonylmethyl, (3-(N',N'™-

dEtSiRR T vl PGy R S pyotidin-1-5D-
Bdrb O meBHY, (2-pyRiinldayThyieolidav I}@)ieatbon}&mbﬁhgl plperazm 1-y1-
subst’ituted am no, carbox and car box ster. %W
c@hpmdmﬂm (d1maethylpweragiybr garbenylmethyle éaf borgmethph-piperazin-
t I
i MNP e e
&Ud%&?p%l)%lpﬁamm 1eyly-lcarb5mjtlﬁtethyut(é{(2-m)ﬁthoj4ya§1d-1-yl)plperazm- -yl)
substituted pyr

suberylmgthyd (7 t%x@mpﬂazéghfi tbc:;"f ‘%@ax@r@ﬂl SE
e g S 8 -

sDpiperazin- bgl)icathBrybtmettiylazol yl , substituted
1,2,3-triazolyl, substituted 1,3,4-thiadiazo|y|,
subst Rt ut ed\ pympoundiofglaimdukstreinwise® 1, 3, 5-tri azi nyl,
substituted indolizinyl, substituted indolyl,

subst bput ed\ bsBpdishdloflclairs UBgHdréitt @1 amiEzobmino, nitro, methyl or
substituted benzot hienyl, 25 substituted

balezt hi azol yl, substituted purinyl, substituted
quinolizinyl, substituted qU|noI|n substituted

i soqui2Bol i ug/bompmlsltapcqni@a te pRIoNd ¢§Alalm§db%%w hereHET is 1,4-

ﬁﬁb ‘l;’{%zcipnd pall Sﬂ%iﬁtu e&&‘élgid(fgg\livﬁglé%{ lﬁrm/ { are Egpéﬁﬂeﬁgﬁ €fim 1.
31
SuDSt Lo, Bl i S5 oBRIROMTS B Pl
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30 subsitutents independently selected fromthe group
consi sting of al kyl, haloal kyl, halo, hydroxy, nitro,
woyersmeaah koxy, substituted al koxy, acyl, acyl aaTms2006/001149

FCUT . BiEAbBcyIL) Jaitpay  substituted amino, carboxy, and

PCT/ US2006/ 001149
X‘f m 32 wherein
’34 A lconpound of
35-\fs conpound of
claim 34 mherein Zis arbomyiate et hyl
car boxyl at e, (3-D-glucuronic acs| d) ester,
PPPQ@HB’&E@M@E@' Wlthﬂwfﬂe X, 6y dVo W, 2nd Ware as defined in claim
xadi azol - 3-yl, N 2-cyano- et hyl am de,
2-(1FLtetrazoI-5-y|)ethy|anida

met hyl,sul f gnyl am nqcar ponyl , S B
triflég %W%%’P&?ﬁﬁf%?ﬁé‘é’ﬁ’f%mllsanOge’Erhenyl sul
fonyl ,amno c arb I 36. A caompound of claim 35

> wher e?g %s 8)9¥°1§17n Zﬁ“é’élﬁﬁﬁ%ds gplectedsiromlze group
%}%Es@ib?o@t | east one of R12 or R13 is al kyl, 10
substituted al kyl, or heteroaryl. 38. A corrpound of
cIa|WI37ywhere|n at | east e of R12 or R13X|s net hy ,
car boxymet's dr

carboxy ester. -181 WD 2006/ (/6529
I-Ci;- ILA EL 11-1 33. A compo
Y is 2,4-dimethylthiazol -

or tetrazg vyl F9. A co I |l ai m 21
R12 and R L el nitrog t o2/ whi ch _*
attached fo bstitutéd or unsubstituted
heterocygqic ring. 15 40. A cowMound of el ai m 39

3 [ 6mto which

wher ei n” R
they are g bstituted
nmor phol i pe s ' Fot-gd pi peridinyl,
or a suastltuted“br unsubstituted pyrrolidinyl ring.

f.cl d sub g
ursunt FEEEE AR R ARBTAR T, i ! oot

pyrrolidin rin sel ecte romthe group
consi %t i ngxo‘iompé’gnﬁlirﬁ?‘ﬁﬂ%‘f Pa I
4-pyrrolidin-1-yl- leerld le pi peri di nyl,
4- hydroxyplperldl yk\ 4/C%rboxyp|per|d|nyl
4- di et hyl am nopi peri i nyl, 4- dletQXBanlnoplperidinyl,
2- methyl pyrrolidinyl,| 4- nDrpholln tyl - pi peridinyl
3, 5-di net hyl - nor ph hyl Nperidynyl . 42.
A conpound of cl aim 27 |d Ri3rand the
[ [ dt t ached t oget her

forma group selectethAT omMNATE Rty athno, N
(4- hydroxy-1, 1- ot et r4 ydro 3-thienyl)am no,
cycl opropyl met h no—proep- 2- yn-1-yl am no,

10  2- (norpholino)eth-T-yl ani no, Phenyl sul f onyl am no,
N-benzyl ami no, N (4-methyl sul fonyl - benzyl ) am no,
tryptophanyl, tyrosine, N 1-&Brboxyprop-1-ylan no,

‘bhe%%-ncar boxyet h- 1-yl ) -am no,
N- (4-car boxybenzyl)-amino, N-[3-(N -(4-(acrylic acid)-
Y is selected from the group consisting of substituted aryl and substituted

heteroaryl;

15 X is independently selected from the group consisting of amino, nitro, alkyl,
haloalkyl, and halo;

tis an integer equal to 0, 1 or 2;

T is selected from the group consisting of cyclohexyl and cyclopentyl;
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30 phenyl) car boxam do) pyrrolidi n-3-yl aam no,
N-[4-(N -(4-(acrylic acid) -182 TWO i 2006k 0"E 76529

woORkeeero@es29; 1L, .:.1L. ~~ 11 "1:;;1- PCT/US2006P001%2®6/001149

phenyl ) car boxam do) pi peri di n-4-yl ] am no,

ajﬁN“ uquﬁtnxl g no) et h-1-yl anmi no, (1-
7, 4-trjazol -3-yl)ethyl)anin
1 met f%' and R e]gnqif@pmgppﬂyseéqﬁeg hygrogen, alkyl substituted alkyl,

Il\é]g%lyr gulﬁ ?u@elalrar oﬁ?lﬂ 1] ﬁﬁéﬁ}%yc?’élﬁm%p Qlkox% substituted alkoxy,

MECHbR [aNi (NR "Ry ¢l R ¢ and R™ and the nitrogen atom to which they are

aﬂa@%eﬁhﬁﬁ%’ .Jcl %ﬁ@&tﬁ%@ At QSsﬂﬁétJr&EJ‘ﬁéterXéﬂﬂl Hgg provided that both :
(@dRd? hxemyt—lfahll Bydr&gen] YidrenR'is miyh Gemrdaoyiydr reterocyclic; and R

A e e Gigey Tlofbkn ol 4tk B REtR ' opsthonwith o nifrogen

Ogtord 14 #hitk theylaps freckadijoin ko foyh adieterabyylicatignoith 4 to 7 ring atoms;

N (L b R PO Ep Rt £Tat AOTS sy iy, gboxy ester, and a

(11( pi nﬁfulo?ylwabmls@g@é @g@nt yl ) met Ihy| ami no,
acety pyrrolidin yl)am no,
(Rarrprptirthe b egpiable sdy p@&ﬁlb%anﬁw)twlmﬂ%w% N-(1,1 10
di oxi dot et rahydr o%(i h| enyl ).nmet h I am no,

N- et } NE %PHFH?H clajmy d;vher@ t1ﬁ§ﬂlected from the group

I\bo%ﬁgth@wmshﬁhedad@myl Sivemhiied bhdiyh emsyihut@8-Aembered

N-nmet hyl -N- (N - |nethylan1noacetyl) am no,
hhqtﬁé@wh H%O,BH@W}ID’W froa PhenigisAnd RaYia pics B2, OF Biseno,
Pﬁé@&ﬁéﬂls Mﬂéﬂ&déﬁﬁk Qé’lgtﬁécpﬁ&h %erhr@}yéo}lﬁgﬁr&cbf N, O, or S wherein

N- et hyl peridin

Nherbetprphtons orrseqrnyptmnp@y mamﬁecnasﬂ sulbstthieh 5-raartireped heteroaryl
S o 5L B840 o M TR gl
Nndeptehdentixs¢l &staefrdny thel gfbupmod?icmfg og 2}/ ir?gett $Syhremrthero,

e%% %é’;i-, ﬁ%%afwjﬁpﬁgy&%{l 3‘/il a?/n ]no) eth-1-yl]Jamno, N
KLE:TQ%/L)/{\I' [ %‘[%’h[t 83%5 0%@398%@6{&%3 ?tlngﬁ:i'i(‘Xéd]iﬁ{pl B group
I\éomltstf]r;g: ctf M’—ﬂﬂer()ffyngbutﬁoxyb?)g?ﬁh e, Ibi]bhe;l-l2]-3anb1p1®,n -4- yl 4-amino-4'-

PR (Rpiopethitir G it} Brd SR i no,

Nn&ﬁm&iphbh-z(yl,mcaanoyl 2-fkdbyhen-Qpyl,14- ydrbmmymo

I\‘Ii}gti‘%&ig}\i%{) % g}iy l—q;a?gﬂrﬁq%4‘l\1|{1t%b1gﬂeh Ig- él 241 -(carbamoylmethyl-

' I\baﬂiamayt)mpﬁéﬁi M A%arvdxﬁylnﬁé aﬁ@arﬁdymy A=chlokSompHe-2-y1, 4-

hy
5%?@%61! cléorsblah%%rgf élgﬁab6[<24zmithwémh9m-2zﬂ,ﬁ -carboxy-4'-
4 BREN W phert2 41, A @%ﬁ&@nﬁt éjy)%hdlﬁllpﬁédrgd 2l)1phen -2~ 1

4- carboxy pi peridinyl’, car boxypi peri {
Hr eprboaypichory wplppt2- yl 4-carboxymethoxy -4'-chlorobiphen-2-yl, 4‘

4@12(% Iﬂg%%?ﬁe& th‘loré(-lcl)omo?(ﬁﬁ y]} .4)/ Ich 01ro-4-

hyl am no) eH

ad(mtwlmmtmmmmmb@mmw @m@mﬁz pthpkyetipxybighenieyl,
?’é Fﬁltorre Y H)o)f mfh% io %ﬁllﬁ)[l efl'gcﬂ 0?3 %Iﬂgggob OphenIZ yl’yA[ -chloro-4-

élhy]riymnymlphﬁl 2+y] 3péhpepidenethdxybiphen-2-yl, 4'-chloro-4-

%ﬁ%ﬁ?ﬁ% | di Tl%)/phe% i 'g‘{hp%? - é réﬁwjoxggt% 5‘%? i‘ Ol?, 4'-chloro-4-

4- (plperldln 1-yl)- plperldln 1-yl,

hexahydr opyrrol o[ 1, 2- a] pyr azi n- 2(1FD yI

(2- (N, N-di net hyl ani no) - et #1$93 mor phol i no,

3, 5-di net hyl nor phol i no, thi onor phol i no, norpholi no,
pyrrolidinyl, 2-carboxy-pyrrolidin-1-yl,

2- (carboxy) - 4- hydroxy-pyrrolidin-1-yl, 2-
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car boxam de-pyrrolidin-1-yl,

2 (N, N- di net hyl am nocar bonyl ) -pyrrolidin- | -yl, 3
2&3/%;2'006/ 076529 PCT/ US2006/ 001149 ILI ,f PCT/,U'.82006/001149
b g A B M o, L Ut L~~~ (

L.
ngtr(zk}#)\ﬁ%gi-gﬁ %:ih?r'@ ?—Yﬁy BI &Hoﬁgﬂl 11P1§é|t}foxy)o‘p1phen- -yl, 4'-chloro-4-

ﬁydilidgh-ﬂ=}gcatb<)rrym)biplflmh+2dyln4'élchydro—4 (3-pyrr011d1n-l -ylpropoxy)biphen-2-

idin

st Ryris erelrabienen et By Rebrs bRt 4.4,
%&og%qglg%ﬁ]y?g 3" 4 diﬁ%ﬂl@kﬁﬁr(ﬁﬁr@hdul-1¥}1carbonyl)b1phen—2 yl 4-

i'SO ' pérazin-1| -
ddméiﬁylmhh@ﬂyed:thertybyp}yepﬂeﬂg é\;(2m;metyylannnc&thylcarbamoyl)blphen-z—

g Rtk Gk k 4 Prgropt Betesvhiphen vl g
I@dﬁ&ybfﬁ%ﬂg%ﬂﬁl‘fﬂeﬁidﬁy mﬁhéﬂ-ﬂlyﬂ)ﬁf ﬁlét}fcbxir 4l drodybipen-2-yl, 4-(2-
onpound of reint is 0. 44. A conpound of

m¢t1a<pweﬁmxw()bep1@nr2 yl ﬂén%h@%4'xn¢tbylbiﬁhﬁﬁ'2 v Hepthexshy |

PR e

rﬁhtt?zlﬁtg&l’lﬁﬁyﬁphbn-gmﬂ, éb-}nitroamfébjllyolﬁlmbétyltarba@l)bi;ﬁlef- -yl,

4a(3(<9’F0 2@%{%9 LA&&’Q l})ﬁp%emZkE]g’n@-pg}})ég{hpgﬁy aOP%xg)biphen-Z-
%Srwltmﬂ 5195%?/1 §Hﬁ’e§ﬁ6£g)ﬁ¥ﬁgn@-§ﬂoxy, cyano, aryl,

tltute ary het er substituted heteroaryl

2 ;nr B gsx({;/\ n gs 1% légl%b lsrkﬂt ﬁ%g m&@ln@d saggtﬁge&i gﬁ&grl is substltuted

\?mh o 'ﬁl thiek ,sulﬁﬁtlaen:ts Eélectett fomrthe pend enﬁdmﬁrgejf émaloeheteroaryl

rom egroupc ng of al kyl, ..

s Pivoe APIYIRY H@?d A SR é&ﬁ?f“ted alkoxy, acyl,
gfﬁ)ﬂﬁﬂé ranfih%gl taHﬁIﬁfj SEHKMRY] amBoY tarbo:SA RS Edrbb8esdry | |

teroa Bstituted heteroaryl, heferocyclic and

e LY RS R TRl By g
dommnag Meslubstﬁubﬁd Iqum,olyi, sibkttifet] eecb fimot, snbsiyutled duazmlyl
suﬁ%t%[lto r 0 ryl, substltute t Slet:r{y gsqltute 5% oc?inw substithte] S}lrjrgiinyl,
substituted oxazolyl, substituted isoxazolyl, substituted pyrrolyl, substituted
imidazolyl, substituted pyrrolidinyl, substituted pyrazolyl, substituted isothiazolyl,
substituted 1,2,3-oxadiazolyl, substituted 1,2,3-triazolyl, substituted 1,3,4-thiadiazolyl,
substituted pyrimidinyl, substituted 1,3,5-triazinyl, substituted indolizinyl, substituted
indolyl, substituted isoindolyl, substituted indazolyl, substituted benzothienyl,
substituted benzthiazolyl, substituted purinyl, substituted quinolizinyl, substituted
quinolinyl, substituted isoquinolinyl, substituted cinnolinyl, substituted phthalazinyl,
substituted quinazolinyl, substituted quinoxalinyl, substituted 1,8-naphthyridinyl, and

substituted pteridinyl.

32. A compound of claim 31 wherein Y is substituted with one to three
subsitutents independently selected from the group consisting of alkyl, haloalkyl, halo,
hydroxy, nitro, cyano, alkoxy, substituted alkoxy, acyl, acylamino, aminoacyl, amino,

substituted amino, carboxy, and carboxy ester.
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WD 2006/ 076529 PCT/ US2006/ 001149 f ;iE 1::.  rt.~~
lE. ,li quii~ -y~ 1Eibr 000 - o f ,~ k. oL
Weaoowmaszm [ G (d) C(X3)NR21S( O 2R4, wherei n KBTiUS2006/001149

e rsel gedy fr oerNR24,  and =S, wherein R24 is
y[?oégﬁu qu TQL [F substituted alkyl; R4 is_sel cst eld
from 33l kyA combsmd efldlaim 3 whereing¥ j§ 2.4<limsiylt h}@éqj Y
aryl, heteroaryl, substituted heter oar}/
het erdtycl Acosyosnd ofilat YewberstyE s aye cheEyINR22R23
wherein each R21, R22 and 5 RR3 is hydrogen, alkyl,
subst33.ut e cotdpptind ofyddioedkyheretrZ m;bsﬂhyl mrhqjcylate ethyl
cycl oal kyl and wher ei

ch
%bwﬂmﬂéy(ﬁs%&lmreﬁle acifll e h&é?%%?ij -5% sr%BW“ 5-dihydro-1,2,4-
- L de
5 Qi B3 oo i SIS N B ADNS Y tamide,

methlylshtfenﬁammchnbumyd, triflomtnoethdsul fanytpetihesarbanyl, o m an
opt| | 1 subs ted het erocyclic group; 10 (e)

Su&? O)Rl vvhereinX2 is selected from
—O =S, and NRll wher e Rl ydrogen or al kyl, Rl
i s seb@ct ed Tomppnndaiclaim3S W‘ﬁ@ Wh%? %%t is selected
from hydrogen, alk substituted al kyl, alkg
subst 3lut e 3 of dﬂlkl}/%ZIWhe@Ub%ttl?ﬁtS %«’dofaﬁ kyﬁ% is alkyl,

S heteroaryl, substituted
10 ﬂ.&%ﬁ?p&@(ﬁ%ﬁ%}’l ! egér%g cI ic and substituted heter ocyclic;

|R§ de é Z?\ 32 ﬂ ﬁR%rrgpgq%gg ng gﬁq%ﬁg%?%ét e3¢ oﬁ{gﬁ K2 or R8s methyl,

§é¥9§i}}nﬁéthﬁd2-%'yhﬁb&yetﬁ&lkﬂiﬂﬂdrphaﬂb$-tyldtlu}tle@k taﬂrdsz@yy-ﬁ-yl
al kynyl , substituted al kynyl, aryl, substituted aryl,

cycl ogb kyI A SHRubd BF 81dim 0¥ Q}h@félusz, andet'é ﬁﬁ’cﬁﬂﬁé'mtrogen atom to
substltuted het'eroaryl, heterocyclic, and

20
shixdttheysredtthdted fomy & kibstitused oralm@bsﬁaﬂ@d/w?rocl@cm
R2, as defined are taken together with t he car bon
15 atom pendem ccmlr;muaﬁ of tlein 89 whareiy Bl ‘cmdi®/T and thssritregenegom to

@’%ﬁ ¥1‘ agtﬁa}eﬁrfg@%/ %1: lﬁ@%tlﬁ]t?dzu bli]tﬂlll%ﬁgll d net eijé) lubgtltuted or

ubks S Rinyl drlubstARte@ or ﬁmﬁgtﬁmteuq@nehamm rigg) d
the other is joi'ned, together with the "carbon atom

pendeny they @J‘rﬁaou‘ﬁﬁ tolf‘ o8l 26 rwﬂeﬁ% Bd amshiitiied BEEPstituted

at om pendent thereto or R8 and the nitrogen atom
pempleriino, piperidingl, oopyrodidingy] hieg &y @&qmﬁdl fromn thesgrosp pensistiag of

20 gagholet; +arErie rredinfcb e iy FARMTERLI R
E%Hk%) {)érﬂﬁnﬁ L Wh& Ry 1 BRirpigAding ) di- (thhgramlﬁgnpérﬁhmyﬂt 2-

ol ne forma heterocyclic or substitut

Irraﬂarlpm@iidmylgfi owmpholinghylRaiperidigys Brdipgethyl-megpholin-4-yl, 4-
My HFeahof - 155

42. A compound of claim 27 wherein R'? and R"? and the nitrogen atom to
25  which they are attached together form a group selected from N,N-dimethylamino, N~
(4-hydroxy-1,1-dioxidotetrahydro-3-thienyl)amino, cyclopropylmethylamino, prop-2-
yn-1-ylamino, 2-(morpholino)eth-1-ylamino, phenylsulfonylamino, N-benzylamino, N-
(4-methylsulfonyl-benzyl)amino, tryptophanyl, tyrosine, N-1-carboxyprop-1 -ylamino,
N-(2-carboxyeth-1-yl)-amino, N-(4-carboxybenzyl)-amino, N-[3-(N'-(4-(acrylic acid)-
30  phenyl)carboxamido)pyrrolidin-3-ylJamino, N-[4-(N '-(4-(acrylic acid)-
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WD 2006/ 076529 PCT/ US2006/ 001149 |If,ft pendent
thereto rmy be taken together with one of R2 and R2'

aI terocyclic or substituted heter olgTiUS2006/001149 -
ri hgu"éjﬂbu 1 l )M X2) - N( R) CR25R26R27, wherein X2 and

?ﬁ%@{lﬁ?%?%%‘ﬂgdﬁzﬁgé’%ﬂﬁ% ot 2 YR b ipl e -samino, 1

$ﬂhﬁih}ﬂwH%d 2hetripeIcy9l)bth l)éiiﬁh@fp%leﬂh 1an{1¢ bRt &boxy-1H-
dfgi,éo ryl,, or. R25 and R26 et her with the carbon
ﬁ?cafhs)@e/li@@ m.amnep,é{r -mmwpyrroélabsm-athea amino, 1-

| t
SRR A B A PRI g AR 1o
ﬁ%ﬁdarbganfuram-ﬁy}}l)phsmbﬁ)ﬁmmmﬁaﬂibn&l]kﬂ‘ll-1-yﬁﬁﬁh@a|-ﬂﬁh5ﬂhyl 1-[N-(4-(4-
stl ute C}X 0 5< ]}{O het er ocycl.ic, substituted
8’% ?;Zio )é’ilhﬂlyl amipegarhanyllg aly aml%t%@o@ﬁ}wlplperazm-l-
t ) f K0

Clgﬁtgl 1|S ﬂuﬁg&b faﬁ-hf/é’[lﬁg%%iﬁohd}_n B%ll)%?étﬁgéltﬁﬁltom Q&P@ gﬁﬁ%ﬁlﬁm -3-yl-

awdybatripp, (1c19¢§¢@hh+deyiyjzclomb§lm¢thnylemhmy ¢+(%dt:klbpy1|rohd1n-2-

S5 Sy S RS
ke ot . o

yReming N-pethyl-N- bmbémmN-meévl-&ﬂ\é’m 1 om

gfg}f;et I{ﬂJ Oagé?ﬂZs?ﬁl#J]%Te th?l Fioé}ﬁ??r% ‘Ehy Kl-lsbpropyl-

smbmt Ntmethp‘l-hﬂ-(k\éwéthylpipknmnlét yRathisb] NuhetﬁylaNk(y rﬁﬂs’chylplpendln-
eroc & Ubsé\b’i?ééed heteroeé%/;él ic, aéﬁ

gly glgl,lq @%@- - epdin-4rydmeshik-eming, Sgmethyl-N-(1-

O R R

yoigadNth E]tU (15dn¢tbyln1 Brimivarelr B yindthyl)-asyirus N-trmt}s/uN -[2-

BSHSSI Rty oty SRR N L BE R b Colidmipo. N-
maﬁhyl Nt2t@d, I\chﬂfaﬁylamhfbb&h 1 ﬁy&&ﬁlﬁes,m lﬁaﬁyml[zsq)yﬁdlh - Abth-1-
i nt eger__equa ; -ny ar maceut | ca

Yienige d?hnéet&}élrl‘ﬂs@ (ntgrc{mﬁryliﬁam i-sllaminot Neemoit d-g1 H@ ethiazol-2-
g:th};b Qﬁfﬁ?)omeﬁﬁfi ﬁcl_tSeﬁLI fI\jr %%Etﬂ?la%m& ro%o 31 ]%in%gNomethyl-N-
@- c[aﬂ;qxgz-z—mtmpreg-l nﬁ) hmm Bi-gh@AN Driypyl-aéiihé) Ql-etiryBNyf2]- -
(%5?@3/ ete)l(%l ]ammo II\Jq yl-N-[Z C(I%Ir’ Ik\)I(’))c(l%/eltllly(iam1no§jeth (l:oyl amlngI 7-methyl-
217thqu1&|[14>&1 ﬂaﬁﬁzaﬂbQ YRR ez abib g8 2. 2. FRERL L2 $1 HEh D1
h%ndlﬁég}i)&m- By Ip}pe&duwtldemugxy—plpbmdldﬂl &-carboayiperydinyl, 4-
hy%roq(y%lpe{}lﬁlnyﬂ ql-&gh})droxyeth- 1-yl)piperidin-1-yl, 4-(N,N-dimethylamino)-
piperidin-1-yl, 3-(N,N-dimethylamino)-methylpiperidin-1-yl, 2-(2-(N,N-

dimethylamino)-eth-1-yl)piperidin-1-yl, 4-(4-methyl-4H-1 ,2,4-triazol-3-yl)piperidin-1-
yl, 4-pyrrolidinyl-piperidinyl, 3-pyrrolidinyl-piperidinyl, 4-(N ,N-diethylamino)-
piperidin-1-yl, 4-(azetidin-1-yl)-piperidin-1-yl, 4-(piperidin-1-yl)-piperidin-1 -yl,
hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl, (2-(N,N-dimethylamino)-
methyl)morpholino, 3,5-dimethylmorpholino, thiomorpholino, morpholino,
pyrrolidinyl, 2-carboxy-pyrrolidin-1-yl, 2-(carboxy)-4-hydroxy-pyrrolidin-1-yl, 2-
carboxamide-pyrrolidin-1-yl, 2-(N ,N-dimethylaminocarbonyl)-pyrrolidin-1-yl, 3-
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-186 WD 2006/ 076529 PCT/ US2006/ 001149 ii..lI( D
1-[ car boxynet hyl ]
WO 20(627¢32Y - chl or o- 4- met hoxy- bi phen- 2-yl ) - qui noPCHAB2006)01149

Jfgggwﬁwfp@@%xym%%fkindole-6-carboxy|ic acid (Conpound
- ):-: it ot reel® anihe ks et}

Qv Nudineshylamino)pysobidinyl-ik 8 HV N -gistylqminoypyplidin:1g,
=.Di - 2-Mk. . 1 g . .
GRS PATE G Hd- oy Panidiyr - ool L i oh
Iﬁ&hﬁlg(ﬁﬁﬁiﬂ%m_(c%%)(;ymSthyl)—piper_azin-1 -yl, 4-(2-hydroxyeth-1-yl)piperazin-
Ly e biom bpgemzin 1ot 1@ mebiyeti beRRAY L 5 4! -2
XV-Di 42 1= [WCRRE z b u
Gg-{yg_s £DIRPIST 4.-(3\7”!]\) T%xﬂbﬂ(ﬂ%ioahﬁncﬁddﬂyi} Opgxs)frﬁﬁhﬂl Iy 446 N

-carboxyl it aci mpound
thethdiypyeidive?tyl)paerazoc krybonyl - et hyl 1-2-[2-(4' -chloro-4
- met hoxy- bi phen- 2-
yl ) - ¢8. nol Arefpylid &F dainl Zhwkereinlths ODndol e- 6car boxyl i c
acid (Conpound 206); 10
1- [ caqpoxyARbipbinRof Raifr2 7 whéreinat-id 1 nmd Bois phiipd) eitr® mydthyl or
-qui nolin-6-yl]-3- cycl ohexyl -1H i ndol e-6-car boxylic
¢d methyl ester (Conpound 201);
1- [ N-nor phol i nocar bonyl net hyl ] -2-[2-(4-(1H i m dazol yl)
pheny43.- quArohipeuid of formula I1I:
yl]-3-cycl ohexyl - 1H i ndol e- 6- carboxylic acid (Conpound
209); 1- [N-norpholinocarbonyl met ()]
-2-[2-(2, 4-di net hyl t hi azol - 5-yl ) -qyi noNi_n- 6- Y5
yl]-3-cycl ohexyl - 1H- i nddTe- 6- carboXyt1 c™axi’d ( Conpound
210);
1-[ car boxyne
olin-6-yl]-3 cy
(Conpound 211);
1- [ N- nor phol i nocarbonyl net hy ]'I' 2-[2-(3-am do- 4- hydr oxy
- phenyl ) - qui nol i n-
6-yl ]-3-cycl ohexyl - 1Hi ndol eqff car boxylic acid
(Conpound 207); 20
whemitboxyl met hyl - 2-[ 2- ( 3- Car banoyl - 4- hydr oxy- phenyl ) - q
;IC Pgl b{ao_!' ﬁ%ﬁ%}f}&l %%_ C%g%igrpa?l)}(f%{lﬁs%il_tttleél g&ll gﬁ(? 619tﬁ)rnk3ﬁ§$ ¥1llﬂsﬁtuted
1- [ N geesaplli nocar bonyl met hyl | - 2- [ 2- (
pyrrol -3-yl’)-quinolin-6-yl]-3
cycl oBdxyelected frp@ol e- 6- car boxyl i ¢ aci d; ‘
1- [ N-pgr phol i no h et i
“or om®ar an nopﬁg@@g&f &%ﬁ gl?/(brﬂﬁ _s%qsh%ﬁé&”alkyl, alkenyl, substituted
yl ] - 3alkesylphiayy, sibstitited alkex g cyanc) axyl substituied aryl, heteroaryl,
L oL RSSO ML Wil diaby i oxy- - et ho
gui nolys\n- 6-yl ] - 35 sxhiEstgpdol e- 6- car boxylic
(Bf gﬁtg%ﬂr Qﬁ@a‘a)fbo@réne 5

acid; “T- [N-nor [y hocar bonyl ’hyl - 2- 8 9
[ 2- (4{dcet yl ami ROEEINRIR’, qierein Xnis=Q) $NHgor =N-alkyl, R*and R

cycl ohexyl,- 1H i ndol e- 6-.car bgxyl i c i.d.

1- [ N- A5t ﬂ?ﬂePﬂ?}Rg’aﬁe%{j}?}‘}%& ﬂﬁ%roqué:"o%sgtmg Qf hydrogen, alkyl,

[ 2- (2 sfirsidtyainRy RieA| ubktiturdl dlicen§t, ylkynyB substituted alkynyl, aryl,
cycl ohexyl - 1Hi ndol e-6- car boxylic acid;

1- [ N- ubsibused b detssonyylnanbstiivtechoraroqyl, hetgronyelioxil gbpituted
ydr OX%QE?O%Lﬁc or, alternatively, R® and R’ together with the nitrogen atom

pendent thereto, form a heterocyclic, a substituted heterocyclic, a heteroaryl or

i 2z0l - 5-yl ) -quin
rboxylic acid

a substituted heteroaryl ring group;
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qui nol i n-6-yl]-3-cycl ohexyl - 1Hi ndol e- 6- car boxylic
aci d;

wa-2pddomemphol i nocar bonyl et hyl | - 2- [ 2- ( 7- hydr ox pO&UE2i061001149
e 7

lic acid,
1- [ N-@pr phol | nodzEOVRA SE)BR, plerdieX; 1 selagtedeftory FOa R
Ell_ , ﬁo%mld)gsg lé\%hgfelerléﬁ?"'gﬁ B%rggg’;}, %ﬁc%/ll,%q (gl)fﬁ/sltijcu]ted alkyl; R* is selected from
1- Nf{l?glpﬁ%!sﬂitﬁféﬁ%ﬂl%@,%}rﬁﬁﬁ%ﬁhﬂte&arbg hétRrohryl] subktiytedhietezoaryl,
ol - 5-yl) - qui nol in- %I - 3-cycl ohex&&z- 1, , 2 R2 g
H i nditeroyclis sehatitutedhetetepisis, andNR™ B awhersin cagh \{ ), R™ an
40 1-[- rphol i I | : Tk 1’
S2-[22( 28 ydg?g%nt %?/‘S’?ﬁ?%%}t%hgﬁ %}éca?arlllgfli or s ibstltuted cycloalky.
vyl ] - Saaywhebiaxsth R?! and R* is optionally substituted halo, hydroxy, carboxy, ,
H i ndal e- 6- (et hyl sul f onyl am pocar honyl ) ;. - 187 2
2006/ S¥BsAEOTERTUES GBSt G5 Ao pr 5%19{%4"?1}’3 ﬁ. .?\3@2.2 or R* and
i, k23 geitlel Fithfhé atoh]siHokd > ok fogiher & fokih a8l optibnall
- v Romostier pitithg atohis ibd hereto o fogBther fo fopafcptibrally
ol - 5- gubjtigtediietarocyBlic gtoup; 3 - cycl ohexyl - 1
gl;llyr;j eB e-6-(tri fé(yief-ﬁ?ﬁi)aﬁbf{ﬁ &J&ﬁy’l wit il %Gs @c[l?cted from =0,
1- [ N- o9 plaeINRIO RGO RY! Rl ixgkn 8r 41Ry)( R! 4 sdievridifydrh HORZ and
ol -5-y|’)8-]%w nol i n- 6- yl'] -3 -cycl ohexyl -1 .
H i ndoY&Fs-whsie Ry is-selected Aipm hy Hege Bl(kp@”syl;)stlguted alkyl, alkenyl,
1- [ N-nor | 1= 210 2= i i az
ol - 5- %ﬁﬁqunagl?eﬁlﬁi, %ﬁ!%&ﬁ@ﬁ@l’tdtec?aﬁ(gn}ﬁ,%rﬁ dhueBhid &b, o
yl | - 3Shepehanaxpitititedbbieyaryl-hétadoydictnd antimtityted beteroryklic; R
1-[ N m)rﬁpol i nocar bonyl net hyl ] -2-[2-(2, 4-di met hyl thi az
ol - 5- y1d Rogress efins above;
yl]-3-cycl ohexyR2 75§ RUGfOnddel Reed AN dr6gas allkyl,
1- [ N-nor phol i noiéar %ir}ylgﬁeqrzléé[ﬁgh?gﬂ - gi Fret hyl thilla{z%l - 5-3}/’
| ) - qui nol i n- 6- ykgbs@tut&dalkyl, alkenyl, substituted alkenyl, alkynyl,

cycl ohexyl - 1Hi ndol.e- 6- gar hoxyl.i c a%ug' :
1-[ N-nor phol i not bgﬁ‘iﬂ ??@YTW I%Y]ﬁ bfg ‘?d4qr?§1|’ ﬁ%(flﬁ%/lﬁlhfugzsumted
ol -5-yl)-7-fl UOERsloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and
qui nol i n- 6-yl ] - 3- cycl ohexyl - j?ll—_l-i ndol e- 6- car boxyl i ¢

aci d; substituted heterocyclic;

1-[N-nor phol i ”08195518}?1%{108&*1% a kel R deBndr Sk LR Yo dticAByith the
ol -5-yl)-7-nmet hyl’

qui nol i n- 6-yl | - arbys khepstdeditheretbob doin e aydloaliryl substituted
acid; 15 . . .

1- [ N- or phol i no&¥siadkyh heteregyqlicorsybstisutad Retprackshic fPug

ol -5-yl')-5-fl uopp- Jternativel £R2 or R? is hydrogen, alkyl
QUi nol i - 6oyl ] - 3ol further afterpatively, ane ol o R oxy 116 8

aci d; or substituted alkyl, and the other is joined, together with the
o o Mot b tharele? ik el AR 4 Bty gen
qui nol i n-6-yl | - 3tday prdeaibreto SR hatld-the nitrogen atom pendent

H- i ndol e- 6- car boxyl 1 ¢ aci d;

1- [ N- nor phol i nodareteny Faret abetprogyqlis.qr sybstigated etproqusligaroup;
IC(r)] ;T,S ;)ﬁ LL i 2'17)2 O Y Lqhssy fréryﬂ'y{ifb%% G alk 519@’1%1'1 R2 afd #2 are
- [ N- nor phol i nogat fakey togethbylo] fon b 2ingpd aetien R3-oy R’ -aqdiR " or

|

olin-6-yl]-3- cl ohexy] - 1H ] ndol e- 6- car,boxyl.i cid
(Corrpoung ]21 8) : }%é are not)%ine to form aheterocycilc or dubstituted

red Yol ) Y [.n-6- 35 yl]-3-cycl ohexyl -1
T RE TECN

I
(
1
n
heterocyclic group, then R, to gether with the nitrogen atom
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1- [ N-nor phol i nocar bonyl net hyl ] -2-[2-(pyrrol -2-yl)-quin
olin-6-yl]-3 cycl ohexyl - 1H i ndol e- 6-carboxylic acid
emeo 219); 25 PCT/US2006/001149

xxxxxxxx

W()(z‘mmma
1IN Fbfsph rnnpm&nﬂbonyl met hyI ] -2-[2- phenyl qui nol i n-6-y

I | oh | - I
( ]Corsrp oaﬁg SZS;W pendent there(%o may beCt%{(et:)r? é)%c/get gr %ﬁfl one of R* and R* to

1- [N, N-di et hyl gginDQ aaeRRYYic sekBitthted hhRidcdelte FhEB0Y;
|t hi azol -5-yl)

qui nol(n- 6- yl] 3%9@»&(&)@112511%-61&2 whkriXt andBX gieidefined above,

L N RS v sy itytor arply prbstimtedaryl, heteracyolic

t hi az@libstititkd hetdfdcyclic, heteroaryl and substituted heteroaryl, or R25 and R
qui nol i n-6-yl]-3-cycl ohexyl - 1H i ndol e- 6- car boxyl i
aci d (eEsthss writh tha gjrbon atom pendent thereto form a cycloa yl substltuted

112 oAt Rk ol Mot B BRI ot ! -

5-yl )(g)u nol i n- Gappbkylde ayjdisoterey| - 1H- i ndol e- 6- car boxyl

I1 [ (25 V%ﬂy npoul?glinaﬁ%giﬁﬂgfﬂ)aHﬁ%tqyﬂoﬁkyl substituted cycloalkyl,
2-[2- (hgtef’m%bﬁ'@fsalﬁtlﬂtgﬂ B&Blocyelie! aryl substltuted argl heferoaryl

qui nol i n-6-yl |- 3-cycl ohexyl - 1H 1 nd - car boxy

acid (sulmﬁqbugch teroalyl; 35 |
;zglz §X1§|S%IG ROl gro 'GoRiS ng) Of%‘lyh oggan ﬁk}ql LARAR hllkyl

cycl ohexwhlgyi, eydlodlk&ryy |shibskithted dpd1SalRerS B Is@Btithted cpdlbalkyl,
(Conpound 216) rIEhOl i nocar bonyl net

- 2- (zﬁIfliﬁ’fl%Iﬂ S@S?W@m[lkﬂﬂﬁ lgymyl, )Sulzﬁtﬁ@%albwe&ﬂyhet%rocychc

o IF%%IS‘EIEF?%‘%%‘%?%%I@?&%I o RBP AT R putpse .
yl ) - qhbtesdaryl; Sd-NR'&R

cycl ohexyl - 1H i ndol g; 6- cafshoxylic acid (Conpound 223);
) 85V S00CI DB e RSO PEOSasly sclestod oy fhe srots

1F r :— ul' _ cohéls”flnb%f diky1! iubstqﬂuf’ed alkyft; dykloaikyElsubstlthted cycloalkyl,

1- [ N- nor ph@lhenﬂcabBbmwd@le JallgmpR substiarie@alicymydj nstéroeyclic,
~6-yl]-3- C%‘%blf? gﬁé&’ ﬁeter%glélﬂzdgyfe sgbs%%ut I%li Ih%te‘%l(():alry and

( Conpound
1- [ N- nor phehbsiaged Hamhﬁy@tdmtbmau{ze@y,(ﬁﬁ ahd Rl*sofhbly SptictmMy be
I) qui noli n- 6-vy| cycl ohex 1H i ndol e- 6- car boxyl i c
aci d ( Conpdindd égg}wr with the n1%1/'0gen atom bound thereto to forma
1-[ N-nor ph

yl[ qui noiol ﬁkﬂg&%&?khgﬁ% %Mét%mgyﬁ[—é é(séljlogrygOrc%lurb té%/

cid (Conpaetertba??p) ;

[N

oI| (o] yl.met hyl 1-2-[2-thi azo| qui nol
n- 55’10 %SC&%%FIEXI;P tfﬂfqt?fg@héla e&ewﬁawwted a0y, halo,
Corrp QUMD x4 20 mitro;
[ N-nmor phol | nocarbonyl met hyl ] -2-[ 2-t hi en- 3- yl qui nolin

- 6- y| } is3wdytekerregngl to 010 ot 2461 ndol e- 6- car boxylic acid
f)ﬁérﬁﬁg«%}%ﬁﬁé %%ﬂe?t%alﬁ%lgﬁl I%H.S])éy %;}l% Aad Bmers thereof.

1-(2- I
oo oty ) - St éelecte%ﬁrsas&fs BrouRGopsisting of:
3- d]?’eigggﬁlwhio’roIﬁm@&bﬁ%mﬂenizbyl%ﬁﬁﬁh%ﬁyﬂ-3%I&%J{ﬁ -187-
%}‘JI I oxobe i@'?@ 1{CI- rp(fufld g)éar boxylic acid;

1-[N-morpholinocarbonylmethyl]-2-[2-(4'-chloro- 4-methoxy-b1phen— -yl)-
quinolin-6-yl]-3-cyclohexyl-1H-indole-6- carboxyhc acid (Compound 203);

a
1-
|
(
1-
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3- Cycl ohexyl - 2-[2- (2, 5-di net hyl - furan-3-yl)-quinolin-6
woebje/16522- nor phol i n-4- yl - 2-oxo-ethyl)-1 PCT/US2006/001149
[ h;l—umpp]ghhe @ saf kpf[),;cx%ll i c acid; 3-Cycl ohexyl-|I
thyI) 2-(2-mtol uj nQl i n-
-[m@w@dmd%ﬁcﬁ@mé-laethexy—blr@ye%m yinofin-6-31]-3-
cxciohmyblﬁhndplaﬁyqar@xak@a@é IGQ}PI}IPQUI(dZZ(B):t ol yl - qui nol i n-

ol e e T e

5 aci d; 1-[(4-pyrrolidin-1-yl-piperidin-1 -yl)carbonylmethyl] 2 -[2-(4'-chloro-4-
ﬁmm&%@eyﬂz-ﬁ} fq%ﬂ(oilnmé‘ylﬂl-wcybhjhepﬁellﬂ -thdple-6-gaiborylicadsd
olin
oxo et 1H-| ndoI e- ci d;
Cllt{N YRR lrmpq%\[yﬁggh (4201§lp 0- @?eﬁ]aqx,y bighen-2-
yl)iqumm-mﬂﬁq@rqlqhayl lH-lndole 6carboxylic acid (Compound 206);

10 Y-2 ? MBB)F%% %lgz Q;@J &ﬂgfo ﬂ%bk héfh qu) qulnolln- -y1]-3-
Tl S, b U e g

H i ndo! Nﬁoqﬂmhnuqalrbmlyhne:tﬂyl] 2 [2 -(4- (1H—1m1dazoly1)pheny1) -quinolin-6-
§2%¢@i&&@xyl 1 B-ihdo16-8,chrisbixyht botll (Coinpawld-209Y) ) - qui nol i n

RS R RN ey ol ietlsiyPrpinolin G

15 gﬂﬁjcyq};ohexyl 1H- 1nd01e-6 carboxylic acid (Compound 2
- COyel ghexpbs %tl?ly 13- @i @ttty th{¥-87 9yt xpurhol ety od-i n-

1
A E)axf%éé RSP CPmPRI 2 ot hoxyl i ¢
aci d qu—ﬁpcplwhaﬂgdrb(mylmethyl] -2-[2-(3- am1do-4-hydroxy—phenyl) -quinolin-
(bzyl;( 2—c§'cldha$|@ﬂ-hy1 _inidblea cdrbBxsitic)acilL(Coaiionnd 20T)} - 1- [
2H-tetrazol - 5

20y { F‘W oyl-g-hyd 1od)-gginglin-gey1l-3-
?I‘/JY‘E:lghWé'll ély%%;gh CA0Y f?@mw}m 02({? zol - 5-yl ) -qui no
| N- 6-YIN-mbrildiinBRARISAheth ¢t L [2 “ k1 8Lyl bphindlin-6-y1]-3-
?yflgﬁe?éf&g%g&'@%mmxﬁ%tabﬁnesu onani d}h N

Xy- pl peridin-| yIB 2- oxo-et hyl ] - cl ohe
xy| - 2-1HN-pRrphodiinaearbgrylmethyl]-2-[2-(3-bromo-4- ammopheny )-quinolin-6-
25 yiibzpleltexyl- )Hqudade%n—wlﬁmyh]:amﬂkl ndol e- 6- car boxylic
aci d;

S AL S SR

4-yl - =y Hb}h'nbcalrb'bﬂymﬁeﬂh 1) 8- Ragbapewll imtinaphetyl)-quinolin-6-yl]-3-

Cs cloM ﬁ‘Mbl)e @Hdrg&i 1rc3a8ﬁ1 WO 2006/ 076529
[ US20 06/ 001149 X

30 3-CQyc |loﬂ%mp@h[ngca(rborwhaﬁﬁm]ﬁy[2 2t é%ﬂtosy@he}lyanﬂwliw yl]-3-
c@elyhc}xylmlfﬁmdo}emwoarbwyhc agidy1- 2- oxo- et hyl ) -

H-|nd b ot D-[2-(2,4-dimet ox-—h droxyphenyl)-
el i ey Y

-1 - err1p dﬁplﬁrlijlbca&bcb@hﬁeﬁyl]& [2-(7-hydroxybenzofuran-2-yl)-quinolin-6-
35 6]@-@%«9 -18- ﬁlaolé%ré’ar‘ﬁbﬂyhblayﬂd t hi azol -5-yl)-quinolin

m)rp hol

oyl Bt gt )il
3 smb oot b miolp b LA P At
1-[N-morpholinocarbonylmethyl]-2-[2-(2,4-dimethylthiazol-5-yl)-quinolin-6-
yl]-3-cyclohexyl-1H-indole-6-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl);
40 1-[N-morpholinocarbonylmethyl]-2-[2-(2,4-dimethylthiazol-5-yl)-quinolin-6-
yl]-3-cyclohexyl-1H-indole-6-(methylsulfonylaminocarbonyl);

-187-



TS

10

15

20

25

30

35

40

3- Cycl ohexyl -1 -(2-norpholin-4-yl-2-oxo-ethyl)-2-[2-(3
-trifluoromet hoxy

weoheosy7§s29ui nol | n-6-yl]-1H i ndol e- 6- car boxyl i cPatTiud2006/001149

<L BEQMEh ohepy Ly

(,@m hﬂ?/ L 2%y1 - 2- oxo- et hyl ) - 2- [ 2- (3

-tri fll-[mbmmﬁtoﬂmbearbﬁlylmethyl] -2-[2-(2, 4 imethylthiazol-5-yl)-quinolin-6-
yghﬁeydlbhdxyl mHLlhﬂGIG-Gydtﬂlﬂﬂdﬂemnﬂhlyl sul®nybanbossarbanybiei d;

q,d A qi‘r‘%z f’ ny, mettfly 2k L 4RI 2615 - &158!)11&6-
Yé]zgl %ﬂ |1,H41n9q)l_ef>? BQTSHVPl}lePF’iOﬁ%{BPI&’% carboxylic
aci diy [gﬁ‘ hohnocarbonylmeth 1]-2-[2-(2,4-dimethylthiazol-5-y1)-quinolin-6-

Yﬁgﬁé ?t %11 -1@1@%3%&5/%&1@ yl)-quinolin-6-y

2- 0X d—ﬁﬂmmhcmﬂoparu@mém@thdﬂr%@z@ 4-dimthydthiazgl-5-yl)-quinolin-6-
yiB]-E);ayd:lohmoyyﬂ fm({rd—lmmdokd;rdmh%}’llm@éﬁyl )-qui nol i n-6-yl]

)@g%;%i ollll i 4 ] % [2- 2 4Od)%m]etha/lth1azc%} -5- ¥l) ~-quinolin-6-yl]-3-
QY@?@F

@-cixr o 1c ac
5-di nefNeXtp H&lﬁfé)ébrboﬂjdhféﬂiyﬂ]m f2-{2,3-dimethylthiazol-5-yl)-7-fluoro-
c%ﬂn((l%-&?ﬂ@ |dl(5he§(leH-1ndole 6-carboxylic acid;
0X0- € 1Hi hdol e- 6- car box

3- Cycl- [iﬁ@xgrpholmocarbonylmethyl] -2-[2- ¥2 4- dlmethdlthlazol 5-yl)-7-methyl-
q1ﬁ1201ﬂ196-gﬂ93 cyﬂdiwLQHﬂn@léﬁl'ﬁ?ﬂ)OXZhQ 2016 t ol yl - qui nol i n-

6yl ) L0 2:4%&1 hy}%hlazol 5-y1)-3-fluoro-
qv%c‘(:lgl- ~ Sy(fl]&he %Il -inadl66™ x@HS gyl - quinolin-6-yl]
2- OXOt fﬁi{b phdlihdcadohehtlodl-D§a-y2,#alimethyithigzol-5-yl)-7-fluoro-
ql%lhp X4 -cfc Bﬁ’ex(yﬁmaeéthyaxm-mhbwas Yoafpokyltd acid;6- y| |

oo, eliyimomhoFRaseten IR B A§ s yD)-gnolin6-31)-3-
@o@mkﬂhﬁiyndqle paipxylicienie (GHBPQURA-Zdddnol i n-6-yI ] - 1-(
- or Hhﬁ}-%m%dlhogarb&i%n%pﬁ |2)-['21@‘yfd29912-€/1)6q1.ﬁﬁ61ﬁ96-)ﬁ]l-3>

@"hﬂjﬁ‘gﬁ]eliﬁldoieffafbfxxhg acd 6% 9?15'“ [ %ol i n-6- yI ]-1-(2
- mor ph(PNLrﬂoﬁyhyhn&arbonyhmﬂlr@;l] - [Z-(H‘nf(ﬂcﬁjb’]é ~qinedinHu¥AH3r ¢
(‘}hexyl 1H-indole-6-carboxylic acid (Compound 219);
Q/lcl _O h?xgll’phz l)oca&%n%mé%ﬁﬁ] % [E%thlgr%)ri}iulggﬁr?-%l})l] %&51811&;&1 1H-
inde F@rhoﬂyliﬂ achd (GERARY 2204 H- i ndol e- 6- car boxyl i ¢
aci d; @ ?Pé)ﬁllno%ar‘t{ogyl(q%eth?l] et fiimdthyltpdmet-53/1)-

ﬂ%‘iﬂéll%l ﬂfg SIFI Eé( xol e—lrﬁl {e -6- ca.rboxydh(g:I agld6(Cg;nrpk§)8§(u)i/ I212)=
aci d; 1?1(N@ﬂrﬂo&ymn§}ﬂyeﬁba1poﬂ) -gethyl]-[2-(2,4-dimethyl-thiazol-5- yD)-

ﬁuiﬂbﬁh—@o}'l]}?a pjyemhb;)quml -imibler6-Barhbiylic acid (Compound 213);

1- (24 mgr pho lighine1= 1]-2-[2~(2,4-dimethylthiazol-
g%gﬁmﬁéﬁzﬁﬁi i jé,;ﬁ&;@ S (Cogpound 249
6-yl] ﬁy&%k?&ﬁhbifbmoylf—meﬂl yl]- 2-[2-(2,4- dlmethyl-thlazol 5-y1)

g @h%- d j(’?,eéygb% %H‘H nRleLs @aﬂé@iijm(déid Copdiind 215)

ohe 3-fluoro- phen %ﬂmﬁlf“ nol i n- 6-
- mor ph@kano-2piperidinokl-ehiZ 2104 Jibiazg ]rg@%();/
aycld]lae;@quﬁﬂom@@-yap Givindoberphrpoyylinasid (Cangqund 23
cyc -
oxg et f@\r qhﬁéga[rgo?ﬁlg@hggix Yigurécz §P ql_.u{lghn- -yl)-3-cyclohexyl
e-6-car xyhc acl

1H-indo ompoun

1-(N-morpholinocarbonylmethyl]-2-[2-(5-methyl- -furan-2-yl)-quinolin-6-y1]-3-
cyclohexyl-1H-indole-6-carboxylic acid (Compound 223);
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WD 2006/ 076529 PCT/ US2006/ 001149 3 - Cycl ohexyl - |
-(2- nnrphol|n 4 yI 2 oxo- et hyl) - 2-

76320 f | uor PCT/US2006/001149
EH@MM &d»lthI“rﬂMa yI ]-1 Hindol e-6-carboxylic acid;
2-[2- (1 % Qﬁ{ nyﬂrli”etﬁ}gl 2r[26th1¥3| 12 }%q i %e})IWIB cyclohexyl
&% gn]ﬁ 5 epligacid Comparad i ¢ acid; 5

3- Cy chqiexytphdtih@catorfyitéh j-Qf[Qf(Elc}ﬂdiélﬂhEBﬁLz 9t)§uinblin-&=11]-3-

%ym&gphmn&om% &rb&eyﬁc% b))mfsbhﬂ )e- 6- carboxylic
acid Cycl ohexyl -

4- di f1ihome lRggarb methylir2d2viyrid-3-ylquinolin-6-yl]-3-cyclohexyl-
18- mgolmmﬂqyﬂuc%ﬁ%]?cgimpound 226)3/11}}}‘l

OXO e} I'ml 1)notlﬂﬂ'o 1ch%rbeon§rlrﬁ§fl}%))§y[bltﬁlazgl éj quulnoﬁ)ﬂcé 9151% élyclohexyl-

l{qzmdde 6h qﬂi’%yhlcfpdic(?%o}éﬂlﬁvl 2-[2-(2-trifluoromnethy
| - 1014 Nemyiphotinbsagdonyirbethy]]-2Pthied Ol AqOmeBA-BONY-B i clohexyl-

%Hled?le hG carbo hc acid (Compourlld 228); ooy | 6.
cl ohex razin- ui nol i n-
] Ql/ %}gﬁ i Eﬁ ethoxy phggyl) ~quinolin- %-}21] (11 (2-morpholin- 4)1/ yl-2-

QXW@-YEtlthﬂ)dolq—ﬁcﬁ@QKﬂl%a%%r boxyl i ¢ acid;
32m%E X¥io e Dy quhbin - 91 - @-hbshSiin-4-
ﬁof%kbgﬂlgﬁﬁ HYPAo phieBH- iy . GuRbfish 8- - @-shbephBtin

ogocaﬂf%?/qls acﬁll-l ndol e- 6- car boxylic
aci d 34 I@clohexyl 2-[2-(2,5-dimethyl-furan-3-yl)-quinolin-6-y1]-1-(2-morpholin-4-

akﬂmbah@xymanwe b62afdo9li®add;met hoxy- phenyl ) - qui nol i n

h%quyﬁ iw YL Gsmorpholiprd yhiorergthyD-% (eayr-tobyyquinolin-6-yl)-
gﬁ?lgdolsf @;@%ﬁéﬁgﬂ, 2- [ 2- 4)(11mat hyl - 1 | 4
H
}ﬂdzér g)—‘g:a’;g?% i ﬂ Hl—lf-a:n?]ﬂbglﬁeﬂ%ﬂ- 4%(%‘5%9] C@;g tJél?fI éumohn -6-yl)-1H-

( 2- nﬁ)-rqmlﬂhlemyl@ i/Z-(Qmﬂmxmhyﬂ})l)—QupohI(-ﬁ;yl]-l-(2-morpholin—4-yl-2-
Gxdlvethy])ﬂéi -imbole-6-28rboxylic acid;

pheny [ noI [ %26 ol calrb xy_il_lz_i i_d; lin-d-
%69)9/)7“]’ %i:gWH 1nfo e- &ﬁgzgic aﬁé Hét ﬁ% )‘(1)1) nﬁ?f@ r%/}’ ; ) qél IHBIIPPH "

nor phpicymdl!le zne@m@ﬂm thliopheni 206 @8 tARL AP Vb Lforpholin-4-

CZG ANARARIN 6 loarboxyi id;
?1 XO %et [am nc?ar |0E)(%r1?%jclln 1- ylf 2-oxo-ethyl]-2-[2

( 2 43-Cyclohexy1 -2-[2-(2,4~ dlmethyl-thlazol 5-yl)-quinolin-6-y1]-1-[2-(4-hydroxy-
pu[pnmhhyll yi)Biexoetth @]+t Hrindolierfotarbexgdiglapidi H- i ndol e- 6- car b

oxy| ' %10% X olin-6-y1]-1- olin-
% y&ﬁy]go?r F T)sjﬂ%fg/ 1ndwrt§ %lox}flc a01 6 le l (2-211(5’;211 :

di et 31-ij010lhb)a521£ﬂ Fb¢y4-finehylGhiadol65- yl)lquiﬂdhhm?i]er Rre®I-P-(2-
ﬁ»%irﬁh'oﬁn—ﬂ C%ldz 0X0- ethyl) lH indole-6- carbox 110 a01d

2- Ioro qui nolin-6-yl]- ycl ohex
o Ol b bl o B A piazol-5

weariamoyl)- methyl] lfD-Ia indole-6-carboxylic acid;

3- yokg 2 (22 GBI B 350 qutndfla-s Gy 11pA "
abifgtin: Z?ﬂ% %té% o%g?ﬁ?#imw Hb‘ﬁﬂé;lnés“&%?i%%

aCI d; 1-[2-(4-Carboxy-piperidin-1-yl)-2-oxo-ethyl]-3-cyclohexyl-2-[ 2-(2,4-dimethy]-
t&teﬂﬁp.ﬁ@l}&}mﬁdﬁr ~§-31]( B 4nddlé¥8chdpbx il @2®! - 5-yI) - qui nolin

I
? Oﬁe’?f 224e g S i G-
%ylr; 10593991311 Hrindple-6aghaxiylie asig (24cyano-ethyl)-amide;

[2 (3, 5-di net hyl - nor phol i n-4-yl)-2-oxo0-ethyl]-2-[2-(2

d| met hyl -t hi azol - 5-yl ) - qui ng{dgn- 6-yl ] - 1Hi ndol e- 6-carb
oxylic acid;
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3- Cycl ohexyl -2-[2- (2, 4-di net hyl -t hi azol -5-yl)-quinolin
WO aeoslofesks [ 2- (4- met hyl - PCT/US2006/001149
< R ﬂﬁl““ud* Byl ﬂ),,-ﬂz oxo- et hyl ] - 1Hi ndol e- 6- car boxylic

3. Cy 8- Ofdolyedxy 222422 dimeibithinzol-§-ybxguinpling il 5(3morgplin-
4i410-bRo-6thyl) {1 HEir(dBle-6-carbonitrile;

m)r p ) Oﬂ3 (qycﬁoﬁ/exylz2 3%, IR ENA ghyflﬁhéiag 8! - GuifiGiiR82r]-6-1H-tetrazol-

52)@'@@ Bripl-d- W%PIBPIH} HRIPRNS azol - 5-yI ) - qui nol i n- 6-yl
1 - 3- ayelgbrsyl- ]éi_’l (sz dlfHéthyl thiazol-5-y1)-quinolin-6-y1]-1-(2-morpholin-
i

o-EtiGz615- Ipamid
‘{T@r%% By ﬁ\A%i"zooes/ 076529 PCT/ ugj eat 2 gyl amide;

2- [ 8-%afyclohexyl-3-(3-merpheliy - yﬂﬂr%ﬂoﬁfthsé g%ﬁéapﬂwr.omeézow
phelylpyainoties6yyl]-1 Hindole-6-carboxylic acid;

m)r b r?h &oﬁe)égl 12('2 Xgrpﬁf)lhl)/ I4)y] B4R 1§:25 298 RSN Hlohfethyl-

Péle 1Ay ek }2]'[15[ 1(“5012 6d?aﬁ%?}ﬂ'ylic 284§ azol - 5- yl)-quinolin
-6-yli.¢ chKe;(SID-QFl‘\Qerﬁeth yl-2-trifluoromethyl-thiazol-5-yl)-quinolin-6-yl}-1-
é ?ﬁoﬂﬁﬁq -y 1bA etﬁﬁ)ilﬂﬁmkis}efﬁ ¢drbexBAglaciiyr oni ¢ aci d)

2- | 8- hiCoploboi2-1: drmebugpvriGie 20l aeingsySgil-hiPmerghgin-4-y-
J-080-eihylelibsiydolg-6-carboxylic acid

”Dr ph 'dy offe exl 22 e &byt plibhylquxsﬁh@n&ﬁcﬁ] bqEshdrpholin-4-yl-
§°<‘T 'Il% "Brrbé’é‘y"‘j acéd[ 2- (2, 4- di et hyl - t hi azol -
yl ) - 3xqzybmbx3n-2652y@],5 _ginkéthorgeptengl)caimebinyd-yid- 1a@r@orp1m]g1 -4-yl-
%Y ettd1)- lH 1ndole 6-carboxylic acid;

| oh (2, 4- d th
oy1) Selahenat - et learﬂoim's §5i 0¥ A ByD- -
BldQlf»‘cff gwb&wlwzc{dz (2, 4-di net hyl -t hi azol -5-yl)-quinolin
26 y' b ek i A AamRéthisly-bitdnkyT) dpkifoli-6 g1 o@ynbepholin-4-yl-
0x0-eth indple-9-carbo ylca01d
6éyy|e13 ﬁm(cmlen%;zngg ngth%x%thb%ld) e 6oy b hotn Ay1-2-
Bxdtetht I)hu{ )ndbtéuﬁ-mdld»beylﬁ}m boxylic acid; 15

36q,y|C Ohfc uoro pql%n{}l}f qu}n%hﬁ%oill] 3: (W ﬁlél‘ﬂ)ﬂbﬂ?—hi—ﬂ-z-

p&@ﬁ@ﬂ)l‘ llﬂoﬁﬁﬁﬂbPXXlW?%%ol e- 6-'carboxyl i ¢ aci d;

¥A3-niro- sk D hRinolinds-yl]-1-(2- -morpholin-4-yl-2-0xo-
%&1 leffﬂf’doi% g‘ﬁkkhél&c@ﬂ 5-yI') - qui nol i n-

dol e- 6- carboxyllc aci d;
3- q/chamuexm $2A2 flgorsr- ﬁmq&yqutnh@azlarﬂuswymﬁ YalAdr i n
nforyhdlini4- gszmbmwyuzan@dwﬁwayboxm AG8] e- 6- car boxylic
aci d;

eth th1 hen-3-yl qulnolln -6-yl]-1- 2
o cgz'ghe(gfc fﬂmxlg%l [% i 1nd<¥l OX¥’ill§ %‘lac ycl ohexyl -
0X0- etm&aloﬂéﬂyl EEEQJ E6ﬁhﬂﬁdrbthyhyl):-qmmolin— ayl]-1-(2-morpholin-4-y1-2-

%\ﬁ m'm&léﬁc d&?hwélam no- bi phenyl 4 yl) 1- (2- o
rpholi'n-4 - 0X0- 1H—|{10Ie )f]yif holi
aci d; 32(Syclohexyl -2-[2-(2,4- dlme yl oxazol-3-yl)- quIno G- -yI}-1-(2-morpholin-

Bl-ﬂyﬁcbmebhyl)ll‘l(rﬁolméichlﬂbpxﬂi%%yl 4-yl)-1-(2-nor phol i

n 4-yly !2)( 1ﬁcﬁfnb6’)§'l{]Ll e2- ﬁﬁ‘ahﬂmolm 4- ?rl -2-
%‘fﬁg 0K 1d' ; 4-y1I) - I'- (2-mor pho
ok Tl)-5HERdS st h‘iﬂf yie
2-[2-(3-Bromo-phenyl)-quinolin-6-y1]-3- cyclohexyl-1-(2-morpholin-4-yl-2-
oxo-ethyl)-1H-indole-6-carboxylic acid;
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1 Hindol e-6-carboxylic acid,
3- Cycl ohexyl -2- (2" -fl uoro-bi phenyl -4-yl)-1-(2-norphol i
Wozd%xol76529oxo ethyl)- 30 1 H i ndol e-6-carboxyl PCTAS2@H/001149

@ryl@y{ ohlﬁgcylwﬁ[ l1};u4 (2-fluoro-pyridin-3-yl)-phenyl]-1-(2
2-o0xo- ethyl)-1 Hindol e-6-carboxylic
aci d3 Cyclohexyl 1 (2-morpholin-4-yl-2-oxo-ethyl)-2-[2- -(4-trifluoromethyl-

Pgel@l)';hvﬁhﬁlm‘ﬁ ﬂ}IH-l(lﬁrlerétdad)o;tymacndu n-3-yl) - phenyl ] - 1-(
acf'gr b g I,lenoy phenyl) qumo‘la‘ -IHyI)J 3= cycioﬁll%)%lel' ?2' &%}&%}{u Gl-2-
%o@pmlbmﬂwd?qc@ﬂ{%ylﬂ‘é?ﬂ@uy pyri di n-3-yl)-phenyl ]-1-(
2- ”°r39@§’élblﬁb 1952 24-FR%RS ﬁﬁéa,yi))cfuhhﬂinmigl]eh@marmmmq-yi -2-
o§§'2e%r¥921 Spadrvanaryhnenst: 3-cycl ohexyl -1

“oxo0-eth
1H | r’)?deéoEexcyhﬁ{{@7(§,|4r<hﬂwpd)henyl) -quinolin-6-yl]- 1 (2-morpholin-4-yl-2-

o%o(edhylpyﬁnndchie-[ﬁmmﬂxyﬁc ymlg}ﬂ cycl ohexyl -
XY 3 éx ?rpﬁé(l?n-g 1yl 4(% % & -é —trlﬂuoromethyl-
ED awo»‘lil e & A0 ceyethyl -3
cycl:«pc Qwhed-20[4- (64n¢my1tp;xwm¢qumnahn-mu—Mémqrpholm- -yl-

%qx/d Bli-ﬁ-lriii%leg@%#g?ﬁylﬁpdciﬁ

0X
- 4 A Crelohersber i P BSIE eﬁ%%s?wlﬂ g freRdP e
1Bepholiméedy2-oxp-¢tByl «lﬂmdobrqo%h%ywaw - (2-mor phol i n

4y|1"§|X ,8%'})% I_{ﬂfﬁoé%?%gﬁo’g’ T &{11‘1(511 Frlorzp;hol

d (5 | d
- Cycl 31@&th£y1(23[2-(rmham}- m{nm(;anw—ygl)?;mmgl{n-lé Cgrl]?rg(%,-mrphphnA-
ylgg+%§%19quiﬁmlé6 céa@oylﬁlrd it e- 6- car boxyl ic acid; 3
X e

e 1) o123 TR Bk
y| 3-£y6 | i BBy
lg;e@qu@m%fgﬂ lql-f—?rll(c)l?lg?i @gg(@xyhc ;%%h Elé)g/ Qf@ % a7
Rk 142- b (3261808 -4%9%59(57%1:1&1{&1) Q‘dlﬁMhn-Blym]ﬂB-l(le-l 4
@%f%‘:i Y '¥1li] 2 Ethﬁl))cl‘ﬁ H‘Rﬁé}/ -%E%@g hexyl (2- rmr?hol in
-4-yl 3$y@meﬂlﬂy[2r€4 dlmetmmnmo@:mxdmmn %oameéh ]-2-[2-(2,4-
%n@ﬂ%}lﬁmlawliﬂl-){qﬁn(oﬁnrﬁeylwH—mﬂolﬂfﬂqwb&}grﬂc)ac@heny| 1-1-(
ac err 5) Coyc ohexyl -1- [22 (4- (%e‘glyieamﬁ{o )plp%ltll-d{nr-]ij ‘?/i)ez gxc? %(h?ﬁ’@lti &,4-
mmlﬁh@ivri-zbmlwné winEringrlerGearhonticactd y - phenyl |
1- (21131 P2 B-pheX¥1)-quinolin-6-yl]-3-cyclohexyl-1-(2-morpholin-4-yl-2-
oxo-ethyl)-1H-indole-6-carboxylic acid;

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-y1)- -quinolin-6-y1]-1-[2-(2-methyl-
pyrrolidin-1-yl)-2-oxo-ethyl]-1H-indole-6- carboxylic acid,;

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-y1)- -quinolin-6-yi}-1-[2-(4-
morpholin-4-yl-piperidin-1-yl)-2-oxo-ethyl]- -1H-indole-6-carboxylic acid,

3-Cyclohexyl-1-[2-(3,5-dimethyl-morpholin-4-yl)-2-oxo- -ethyl]-2-[2-(2,4-
dimethyl-thiazol-5-yl)-quinolin-6-yl]-1H-indole-6- carboxylic acid;

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6 -yl]-1-[2-(4-methyl-
piperidin-1-yl)-2-oxo-ethyl]-1H-indole-6- carboxylic acid;

3-Cyclohexyl-2-[2-(2,4-dimethyl-3-oxy-thiazol- -5-yl)-quinolin-6-y1]-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-indole-6-carboxylic acid;

2-[8-Bromo-2-(2,4-dimethyl-thiazol-5-yl)-quinolin-6 -yl]-3-cyclohexyl-1-(2-
morpholin-4-yl-2-oxo-ethyl)-1H-indole-6- carboxylic acid;
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20 2-oxo-ethyl)-1Hi ndol e-6-carboxylic acid;
2-[4-(5-Chl oro-thi ophen-2-yl)-phenyl] -3 -cycl ohexyl -

woO 29(62)—76&29 phol i n-4-yl - 2- PCT/US2006/001149

“Ax & Bty ), MH}% ihtol e- 6- car boxyl i c aci d;
3- Cycl ohexyl - }1 (2,4-di met hyl -t hi aZOI yl) - [l
1, 8] n’h@wm F2H 4:dlry¢t]1y11ﬂ1{azol -yl)- qu1nohn-6-y1] 3 -cyclohexyl-1-(2-

mmpghhm-ﬂm&-«yxo-ahwdHemklgllejﬁ—quﬂ:’%@lélaéld(s car boxylic
aci

- iazol- 5 1 no 1n-6-y1]-1-(2-morpholin-
4- Wi%é’%m I% 2&(%({1(;% ucull?r1 %c amz 2J‘es g 35 I_(I' benzo
nor pha 8-ﬁ1tfb yJ(z 2-gxseh ﬂhydzb}-ﬂle)Lqiﬂﬁﬂlﬁr-@yan-bwlgﬂwcyl 1-(2-

i 1201{011 balex M)-1H-indole-6-carboxylic acid

2- t 6-mt oy h
n- 2- y3- ylgfclphpxﬁdoéedlawgg{?aﬁgﬁw)ﬁmpy}s)cé -2- @ 4%1meth9 tl%hatzofj‘%-yl)

(3}1ﬁqlui-6>’iyﬁx§iﬂ-112do[l@6(catbbkﬂm@Kbhenyl) napht hal en- 2 yl]-1
Qlyi
TG e o

(2 4-di met hyl -t hi azol -5-yl)-1, 2,
3 4- tmgéfd)}iéi}ﬂ “[B-(24- Himebhyl-thiazol-5-y1)-quinolin-6-y1]-1 -pyridin-4-

}‘/lHleﬂilyl(l ﬁi!ab}éb@harBo;éylwacﬁi- oxo- et hyl ) - 1Hi ndol e- 6- car bo
xylic acid

Cy ch6h 2B -t D+ 1 olin-
4‘(3’13‘3‘%(11)}3&1&%??1% gxyﬂ?ﬁ% ety YD QTRBRAT Y Gy PE

0-€ AhAAKMLH1C5- 36 hinodR-6-y1]-1 (S-meth -
IS?%@? gﬁlg%]lh Ie— _g%}gxﬁQW ? qqglllnoxal |yn 6-yl]- 1

oxo elJ@(J()ar‘rid&yl-baﬂzjdké&yck»hbqﬂﬂ—[Ze(Zdedmeﬂgﬂ -tigpzolhphguinolin-
8/ -1H-indole-6-carboxylic acid;

oI i n ércp}ﬂffl Ie}.rE]yllé:]z ﬁnﬁ%‘f tﬁ%}%%%? &65«@% i A 1y 3-fAeinBxy-

ole-§-cagbp I|n4yI 2- 0X0

ethy 45(54%' dmi Iphl ylcycloékyl-1-(2-morpholin-4-yl-2-
éé % e }gl%%&m 939)}]8\1% 2 06/(07%%)1%090111 Y
Cycl ohexyl - (2

| i n- 43ﬂyclbl@xml—%(ﬁﬁhmemzlanwél@-bwhgn,glﬂ ﬂinr(gi-mtpf:pgolypﬂ -yl-2-0xo0-
&ﬂHyl Adbieiobe-6-antboxylid avidgci d; 3- Cycl ohexyl - |

2 yI r&f&'i R4 e@gﬁi%&%ﬁ%}’/{cl @f?z ROEMImA00S 12 &Mhyi)-
3HADAPIs10a5APOAYIE B phol i n- 4- y1- 2- ox0- et hyl ) - 2- ( 3- phe
nyl qUiER¥cH ek Y-8 ¥ Inethddy-bipBery-46y15 do(Raorbhalimadiyti2-cXo-ethyl)-

1?11191'3-8?5&1 bo yhc a|c1d2 0x0- et hy

2- ph I |
- 6- yl B~ thhenﬁb?-@ @@m-bwhymylée %1&2-501%3%11 &03(4% c'%tﬂyl)-
1H2Zindolephcirbordicylid? - oxo et hyl)-2-(2-thiazol -5-yl-quin

olin } it Wffllléngfl]alc tijmo holin-4-yl-2-0xo0-
LA .

ethyl)-1 Hindol e-6-

3-Cyclohexyl-2-[4- (2-methoxy-pyridin—3-yl)-phenyl]-1-(2-morphohn—4-yl-2-
oxo-ethyl)-1H-indole-6-carboxylic acid,

3-Cyclohexyl-2-[4-(4-methoxy-pyridin-3-yl)-phenyl]-1-(2-morpholin-4-yl-2-
oxo-ethyl)-1H-indole-6-carboxylic acid;

2-(3'-Cyano-biphenyl-4-yl)-3-cyclohexyl-1-(2-morpholin-4-yi-2-oxo-ethyl)-
1H-indole-6-carboxylic acid,

2-(4'-Cyano-biphenyl-4-yl)-3-cyclohexyl-1-(2-morpholin-4-yl-2-oxo-ethyl)-
1H-indole-6-carboxylic acid;
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car boxylic acid,

3- Cycl ohexyl -2-[2- (2, 4-di net hyl -t hi azol -5-yl)-quinolin
WO@O@6V0]765.29|—|—i ndol e- 6- carboxylic acid; 15 PgT/U82006/001149

ﬁqugf:]![;qhe[}(y, f?“-le @ (2, 4-di met hyl -t hi azol - 5- yl)-quinolin

LA AR IRC T S
- KPm yy H4t(Rinagthoxyspynaingoy ngheyile
1nh&le-%h@a|}‘56)@£i@>&b’1k1 I -(2- Y
0
aci g@ Cylclghexy -2- (%’-meﬁqoxy—tP)th)engﬂFh Bdlotze m%rﬁﬁ%ﬁlg%yl 3-6xo-ethyl)-
112-41[1dp1¢-6t¢@xh9x2hq ik di met hyl -t hi azol - 5-yl)-qui nolin-6-y
q&% oft (3) hltro(-ﬁpﬁ&yl -4-y1)-1-(2-morpholin-4-yl-2-oxo-ethyl)-1H-
in e_ S iﬁ%x - Ylfgé- 0xo- et hyl') - IH-i ndol e- 6- car boxyl i c
A5Gt onmer, pharmaceutically accept
saI t 3-CyelohaxyliZa(2-settoxy fhépheayl-4-yi7l-( H‘ﬁ’l‘ﬁ}oﬁ‘é‘c M]It'f'é’ﬁ? ethyl)-
19aARsbtdagioxgbiopeidsi ng a pharnaceutically acceptable

car r | er and
i LS e S
Urhlﬂ UeE-GHLUHC 8% pre of such conpounds. 25 48. Use

of a3 %%R%ﬁﬁ A2 aRthRteptehyld-)rB (moiholi5i-yle?-oa6-cthyl)-

%d(ﬁg h@acﬂedl cament for treating or preventing
viTal |n on in a_manmmal rredla

ed
part 3@yc@hﬁxr’hb(}mmhpf"ﬂ]ﬂrm‘?‘&% )r%\ﬁé? 1v§,nyg$)11{}}epglsﬁg§1) 1H-
irtidle-Acambkylib dodd; treating or preventing a viral

f
l”n.r Sgt bﬁﬂ{l@ %pgsz}mmt-ylb %ﬂﬁl lqt-?.l-l%@ Slé)gg-@ﬁfi—omet&yl)
IHOWE 0’9@058% nistering to said mamal a
CO”D@SGJj{rdl&[be)f 2445 -Baclil-15OphehRz yetheny -0 f(2ohetpho o 41 A-2-
Oﬁﬁ%ﬁh@aﬁ{%m Jleatboixs angut i cal Iy effecti ve anount

nmor e agents actlve agai n

vi r ug-Cgdohernb2 i hoinethyl-isp b— vﬁl)agléqonp{ 2§m§ ho 1n-4-y1-
Md—ethyl&@ﬁ-ﬂ@blekfep@b@t}ﬂl@a@ svirus is an i nh| bi t or of

oxo eﬁ?y\{% ﬁgﬁ%@ox},ﬂmf IO 1%}(’}’??5(%?@1{1&34-@1 2-

,u Ik 11, .::1
LI ,3—Cyd:lbhex%rl" 267 4R @ dimethglthémrol-; ymavshgglgm@n-sﬂéq,l X2-
‘{3&?531?“59 &@53% —QHellnﬂole{ﬂ carbesilicacHl; - nonophosphat e
enase. f.or r

bhay nGadoneat- 242 fnggaygt -ﬁggﬂy&;&gg?{%’% 1-(2-
thanpholire #-yb2- ¢>®-¢ﬁ]}’lér1 ingiple-67 2819 |5 wherein
the nLEElgcglghg;{:ym-62§ﬁ?1§rphohn-4-yl-2-oxo-ethyl) -2-(6-m-tolyl-naphthalen-2-yl)-
1H-indole-6-carboxylic acid;

3-Cyclohexy1-2-[6-(2—ﬂuoro-phenyl)—naphthalen—2-y1]-l -(2-morpholin-4-yl-2-
oxo-ethyl)-1H-indole-6-carboxylic acid;

3-Cyclohexyl-2-[2-(2,4-dimethyl-thiazol- 5-y1)-1,2,3,4-tetrahydro-quinolin-6-
y1]-1-(2-morpholin-4-yl-2-oxo- ethyl)-1H-indole-6- carboxyhc acid;

3-Cyclohexyl-2-[2-(2-fluoro-phenyl)- -quinoxalin-6-yl}-1- (2-morpholin-4-yl-2-
oxo-ethyl)-1H-indole-6-carboxylic acid;

3-cyclohexy1~2-[3-(2-ﬂuoro—phenyl)-quinoxalin—6-yl]-1-(2—morpholin—4-yl-2—
oxo-ethyl)-1H-indole-6-carboxylic acid;

3-Cyclohexyl-1-(2-morpholin-4-yl-2-oxo- -ethyl)-2-(2-pyridin-4-yl-quinolin-6-
yl)-1H-indole-6-carboxylic acid;

3-Cyclohexyl-1- (2-morpholin—4-y1—2-oxo-ethyl)—Z-(4-quinolin—2-y1-phenyl)-
1H-indole-6-carboxylic acid;
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(a) reacting a conmpound having formula IV zZi 1 ZL T

10 IVwth L'-HET-Y in the presence of a transition
(imtoa,iomsast alyst, wherein Pis a H or a nitrogeer/Us2006/001149
pr?df‘etﬂrmg(gnwwm and one of L and L is haI 0 and the
other of L and L' is

or wher e
is i rw@yelnheml+ly(2mzatpmyn-4ayl >5p etthD (3opheaylsqwn@lm—@-yl)-
Bdimdold- 6g>arh¢xamja¢@;1 is i ndependent ly al kyl or aryl;

20 SBESGIALL DRy EARS 0 SAIBOURERAY Alen 2
{_ - n@‘)l%gﬁ bé’?‘yh%ﬁa‘é’RSZ 20 R32 is alkyl, substituted
al kyl 3-Catohexyor! -@uipsiphblih-adyl - yto-etifyl) 2- Gepirayeghihoxin-6-yl)-
tien QR ARRFHESANAY Oof substituted aryl and
substituted eteroar;im1 -195 WO 2 /1 076529

m

PCT/ UsSyolsheeilaG-mpsp 14W1~2‘0XC*F yl -2- 21@18n11,5qmnq>xa@n-6 -yD)-
1Hl-indgile-ptcarboxylic acidy) | I, . 1 “1- HET is

I
R e

het er oat ons seI ected fromN, O,

or - mph‘bngl biyt-§ adyclohexyid -@amomolind-yler-oxd-ethy- 1WEindBle-6-
MkboxyW8 acM$ W Of W& 5 wherein HET is optionally

i g 2? I|§t ’% Sl\gzltaqh[gy@ i—gm@ﬁttﬁlﬁ "%V]‘S ﬂfugno ﬁn[g;l)} JHR18ole-6-

Pspvlie@edd al koxy, amino, substituted amino, hal o,

hydr %bﬁmgxﬁ@ggo(z 4- dirﬁe %g-thﬂa&ﬁgﬁ?1)rq%ﬁﬁ;11nt@ 9-7- ﬁaet%/l 1H-

Vs.. are pendent
%EIO] 4 sm%ﬁ%

provi ded that no nore than one
ni t r o2é8rfinnro-Dé2, BidimethiykihidzalSiyd)-gpnolinadyily3 -oxelohexat1-(2-
inOr;ﬁlohmélayl -MNoxoceithg])- ]d{}dadetecﬁ-caibshﬂ[b dod;l i ne

Ib(re];]I ep ?’i‘it l f %Sf glagf l)eqlﬁﬁohn- ll]e3 %y(ﬁghexyl 1-2-
morp 1 2-0x0-ethyl)-1 -6-carboxylic acid; and

a tautomer, pharmaceutically acceptable salt, or partial salt thereof.

47. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of a compound of any one of

claims 1, 27, 45, or 46 or a mixture of two or more of such compounds.

48.  Use of a compound of any one of claims 1, 27, 45, or 46 for preparing a
medicament for treating or preventing a viral infection in a mammal mediated at least in

part by a virus in the Flaviviridae family of viruses.

49. A method for treating or preventing a viral infection in a mammal
mediated at least in part by a virus in the Flaviviridae family of viruses, comprising

administering to said mammal a composition of claim 47.

50.  The method of claim 49 in combination with a therapeutically effective

amount of one or more agents active against hepatitis C virus.

51.  The method of claim 50 wherein said agent active against hepatitis C
virus is an inhibitor of HCV proteases, HCV polymerase, HCV helicase, HCV NS4B
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provi ded that when one of dashed lines is a single
bond, the adjoining atons are each substituted with 1
wonRo/0ngds ogen atons to satisfy its val ency; RPC$/US2006/001149

5WW3Wﬂ&ﬁk@ﬁmﬁﬂxﬁ@@@ﬁﬁﬂﬁKPLOFp consi sting of hydrogenihalkyl,
and .s ut éf g ; is se romthe, . _
Bl KON H ottty ooV fefesS g CE e groten, S nosine 5-
ab enyl, substituted cycl oal kenyl,
ﬁ%&é@§%§%¥?g? sggg?%%hted heterocyclic, aryl,
subst kb ute ar v '
het er g%r yl S& @Eli%éd Sf&éiﬁ%%%a%&%}ércg%ﬁtﬂ ﬁréds’ Lg6 ?%%&%tﬁ%}l&aﬁeg tag}e salt,
pajiaksitbodgutentr ofifdmmxia Iast er; 20 (b) - C( X4) NR8R9,
wherein X4 is =0, =NH, or =N-alkyl, R8 and RO are
i ndependently sel ected #Ztom tRe group consi sting of
hydr ogen, al kyl, substitutedlalkyl, al kenyl ,
substituted al ken¥ K Nsybst-HEJt=dY al kynyl ,
aryl, substituted ar fyl, substituted
het eroaryl, heterocyg gtituted heterocyclic
or, alternatively, R8 d er wth the
5 nitrogen atom 25 pendent thereto, florma heterocyclic,
a substituted heterocyclic, daheteroaryl or a

substituted. heteroaryl ring group; (c)
-C(XSWhﬁ?fé@ﬁf%%&? %%@?@F% X3 is selected from =0,
=NR24 (a)andrgading MosthpbdhdRadinsTofyels pgen, al kyl, or
substituted alkyl; R4 is selected from al kyl,
substituted alkyl, aryl, sébstitBted aryl, heteroaryl,
substituted heteroaryl, 30| heter cycIiE substi tut ed
het erocyclic, and N R23 Wheref n~egehi-R21, R22 and
-196 WD 2006/ 076529 PCT 49 |1::." ot R23
I's hydrogen, alkyl, subs pd_al Kyl , cycl oal kyl, or
substituted cycl oal kyl, pd wherei nNeach R21 and R22
is optionally substituted with one to 't hree groups

10 selected from hal o, hydroxy, W¥arboxy, carboxy ester,

al kyl _-altkc A i i .N0: e
2 o W T B pr s oT U iBhkith GBSt Bbcrcin P isa
of 4 hitfolgen proddoting ghmuypreshd tohe L ang & s habg eddée otleer bbErmd L is a
Qptignal 4, ubst ist.ut ed het erocyclic royp; (d) .

B R o ROk Lo & S harons pdii 1Bia, bk svigapie
5&2on Frgand At RENEIlepdMaghty &k drarflY HOGRRn My @l Kyl , R1
I's gg.ll%grcl:t ed from - Eﬁ? antgy - I\%8Fr{9r}h%nere R% i}; sel ected

15 from Bydr otgantingid kgthpounddwvingdomenlaMkyl , al kenyl, 10
substituted al kenyl, al kynyl, substituted al kynyl,
aryl, substituted aryl,Z'heteroaryl, substituted

het eroaryl, heterocycli¢ and Hubstituted heterocyclic;
R8 and RO are as?defi . _~HET—Y

T
A%
with L’-R, wherein
L” is halo or -OSOgRSZ;
20 R* is alkyl, substituted alkyl, aryl, or substituted aryl;

Y is selected from the group consisting of substituted aryl and substituted

heteroaryl;
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R2 and R2' are independently selected from hydrogen,

al kyl, substituted alkyl, alkenyl, substituted
wabkbwrgés2o al kynyl , substituted al kynyl, aryl, P@BUS2006/001149

substituted aryl, cycloal kyl, substituted cycl oal kyl,
ﬂ"ﬂhététb@ﬂy%hw$ppsﬁhﬁqted heteroaryl het erocyclic, and

substituted heterocyclic; or, alternatlvely R2 and

R2' asHifis sedebtal feonh ﬂiegmup@gnmhmg ofik Ghndtﬂilﬁredarjde:re ring, a 6-

BT pelerostta R, 8 el bR By 0. o

9ISl a BiByddic ring hhvihg ﬂlelfdrhﬁta alternatively, one of R2
or R2' is hydrof al kyl or subst“&gted\@lkyl -and
the other i er with
pendent therefo, with either the the © ygen
at om pendent J ogenyat om
pendent thereto~to fowh a hetgrocycl™C or Wsubstituted
het erocyclic group; 25 R3 is selected from hydrogen

5 arvdesfik HETas optishally sbstifwied Rith (B)k.eX isotlectek Gom thagiewher

t %oﬁs?%lmg 3r 51*(21 gﬂﬁ}@? ngg}l(l:{?{}é R%r;rstls % a?Z)txg,t anBﬁo bseifla

hatm:ma) bylo) hydraxypard, nittd) & is dR3nteger ggudh &r O, lwrQhW he*, and W are

ni. t ‘{?P%ﬁg nt%b lgmhg;ﬁ;%“ te{@[ggfﬁlgﬂ}?m 8‘(@?@%’? oltng &han one

s lmlilﬁdgieﬁ itf e biegtlizragyiedptionallyngkidedyo dap; an(Mbxide; and each dashed

- C(X2) - N( CR25R26R27, er ei 2 and R3 are defined

10 g6 Blienmiet fpgProrest sl 30 founle At eed e rtougnE soms,
a |p|f6’v|1ded5the)€ hvhes BRS daste@ tinéy iy h smEl%tb@ﬁ@ GlCddjdining atoms are each
substituted heterocyclic, heteroary and substituted

h&PRstigHed with o Rowirases afemes to safiyly {yyabMe%/ 076529
PCT/ USRGQ64 80148 tﬂe%&fprb%ﬁméﬂ Et&f Bﬁﬁo raen, ﬁfd@ﬁbstltuted

pendent thereto forma cCycl oal tltute
cycl oakkyl;, heterocyclic or substltuted het er ocyclic

15 9roup, ﬂE‘geléJte)d@m‘Eﬁ{e%Pc}% b sm"l‘l‘hg@ y%?y%glszﬁ? s’ﬁ'ﬂﬁédedfrgloalkyl

said isostere Is not "as I ne
s elyeoalkehyt, sulpstitutesd cgploeiberwdm@temcwdg:, s;fbshtytted élgf@mcyﬂm ayl,

al substltuted

aIE%nyréﬂgﬁk%%§%gg %&{$¥ﬁtg§h§§%¥ y cyano, aryl,

subst i % ediectelrfidm tﬂagtmzp@any'dtmg@ﬂbst ituted heteroaryl,

am no d sub tltuéed am no 53. An internediate

compou ofc% ﬁmhngﬁgnthe formula VI or VII O
20 Z1 H B330 ICIEYNRER®, wherein X* is =0, =NH, or =N-alkyl, R® and R’ are

independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted
heterocyclic or, alternatively, R® and R® together with the nitrogen atom

25 pendent thereto, form a heterocyclic, a substituted heterocyclic, a heteroaryl or
a substituted heteroaryl ring group;
() —CX>NRS(0)R*, wherein X is selected from =0, =NR*, and =S,
wherein R?* is hydrogen, alkyl, or substituted alkyl; R* is selected from alkyl,
substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

30 heterocyclic substituted heterocyclic, and NR**R* wherein each R*', R** and
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VI OZ1 P R330/ I NNY VI 10 wherein R33 is al kyl

or aryI al kyl; ZlI is selected fromthe group consisting
éxagen, hal o, al kyl, substituted al kyl, parismpb/ 001149

suﬂﬁzﬁ litﬁLH)red el Kigydl,  al koxy, subst i tuted aI koxy,

cyano, , substituted ary het er oar

subst REds gmdrﬁ@% ﬁlka(} yprbstififech élkah gydealkyl; %%UMI‘HW isgcloplkyl,
5 Dol i e O GRS g
selected from halo, hydroxy, carboxy, carboxy ester, alkyl, alkoxy, amino, and
substituted amino; or alternatively, R?! and R?? or R? and R* together with the
atoms bound thereto join together to form an optionally substituted heterocyclic
group;
@  -CCA-NR)CR®R¥C(=0)R', wherein X is selected from =0, =S, and
=NR'!, where R!! is hydrogen or alkyl, R' is selected from -OR” and -NR®R’
where R’ is selected from hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic; R®
and R’ are as defined above;
R? and R? are independently selected from hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl,
substituted aryl, cycloalkyl, substituted cycloalkyl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted heterocyclic;
or, alternatively, R? and R* as defined are taken together with the carbon
atom pendent thereto to form a cycloalkyl, substituted cycloalkyl,
heterocyclic or substituted heterocyclic group,
or, still further alternatively, one of R* or R? is hydrogen, alkyl or
substituted alkyl, and the other is joined, together with the carbon atom
pendent thereto, with either the R’ and the oxygen atom pendent thereto
or R® and the nitrogen atom pendent thereto to form a heterocyclic or
substituted heterocyclic group;
R? is selected from hydrogen and alkyl or, when R? and R* are not taken
together to form a ring and when R? or R? and R7 or R® are not joined to
form a heterocyclic or substituted heterocyclic group, then R?, together
with the nitrogen atom pendent thereto, may be taken together with one
of R? and R to form a heterocyclic or substituted heterocyclic ring
group;
(e) -C(XH-NR? YCR®R*R?’, wherein X2 and R? are defined above, and
R®, R* and R* are alkyl, substituted alkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, heteroaryl and substituted heteroaryl, or R? and R*
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o e e L W, o I, R
together with the carbon atom pendent thereto form a cycloalkyl, substituted
cycloalkyl, heterocyclic or substituted heterocyclic group; and

® a carboxylic acid isostere, wherein said isostere is not as defined in (a)-
(©);
5 7! is selected from the group consisting of hydrogen, halo, alkyl, substituted

alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, cyano, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, amino and substituted amino.

53.  An intermediate compound of claim 52 having the formula VI or VII
o Zz
R%30

H
N
/

10 wherein R® is alkyl or arylalkyl;

7! is selected from the group consisting of hydrogen, halo, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, cyano, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, amino and substituted amino;

L is halo;

15 P is H or a nitrogen protecting group; and

Y is substituted aryl or substituted heteroaryl.
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