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TITLE OF THZE ]NVENTION
TYROSINE K]NASE INHIBI'I‘ ORS

RELATED APPLICATIONS
ThlS appllcatlon clanns pnonty under 35 U S. C § 119(e) ﬁ'om U S
Prowsxonal Apphcahon 60/ 160 356 ﬁled October 19“' 1999

BACKGROUND OF TI-]ZE B\TVENTION
The present mventlon reIates to compounds whxch mhibxt,

regu]ate and/or modulate tyrosme lcmase 51gnal transductlon, composmons
wlnch contam these compounds and methods of usmg them to treat tyrosme
kmase-dependent d:seases and condmons such as angxogenesm cancer, tumor
growth, atheroscler051s age related macular degeneranon, dlabetlc re!mopathy,
mﬂammatory dlseases and the like i n mammals

Tyrosine kmases are a class’ ofe enzymes that caxalyze the transfer
of the termmal phosphate of adenosme inphosphate to tyrosme residues i m
protem substrates. Tyrosme kmases are beheved, by way of substrate
phosphorylation, to play critical roles in si ignal- transduction for a ‘number of
cell functions. Though the exact mechamsmof signal transduction is still
unclear tyrosine k:mases have been shown to be unportant contnbutmg factors
in celt prohferanon carcmogenems and cell dﬁerenﬂahon.

Tyrosme kmases can be categonzed as receptor type or non-
receptor type.’ Receptor type tyrosme k:mases have an extracellular a
transrnembrane and an mu'acellular portlon, while. non-receptor type tyrosme
kinases are ‘wholly: mtracellular.

‘The receptor—type tyrosme kmases are compnsed ofa large
number of transmembrane receptors wnth diverse blologxcal act1v1ty In fact,
about twenty different subfamzhes of receptor—type tyrosme lcmases have been
1dent1ﬁed One tyrosine Icmase subfannly, demgnated the HER subfamly, is:
compnsed -of EGFR, HER2, HERB and HER4. ngands of this subfannly of
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duction, conpositions which contain these conpounds, and net 13’55 g ﬁfl ng
themto treat t yrosi ne ki nase-dependent di seases and conditio G

angi ogenesi, 0 r, -tunmor .growth, - atherosclerosis, -age related. macular - ..
degenerati.o tic reti nopathy,’ in- f bammat ory - di seases; P‘%“H&F“PWZF. ke

i n-manmal s.’ : 1 9 April 2004 RELATED APPLI CATIONS: - J:&.C. N
n9(e)ffrom U. S Provi:si onal Appl ication 60/ 160, 356- f| ¥ ed Cct ober .
19' h;1999. 1.: BACKGRCIJND OF THE-1 NVENTI ON'; The, present ‘i nvention: reI at es to
corrpounds vvh| ch inhibit, of the termnal- phosphate of -.adenosi ne . ..
triphosphat e trocamoreanimﬁer&mthded@'omth factot, di é‘GF-a;mnphtaﬁgahn, HE{E@H ne, k| nases

are bélieved, ;b osp Ceritical-rol es:
in'si gnal trarl’m?lghaqdé}?ﬂﬁg%nﬁﬁfo% h% qurtﬁfst t JHOPIRE exact .
mechani sm of - gk isthefsals bitTihity Swiich tztcn?&s TNRGE qetanz, Xﬁ@nt-n.e kl nases
have been shown-to be.inportant contributing factors . in cel

pr ol i-f er at i on, ThedtRGE gublesiily ineiudesdhe PBGH-@MBW@QCPM& CSFI&sa-hEakd nases can

ool noCk hadae PO Rl b E Eik Ay JAERR ae#iﬁﬁehlﬁesws’ﬁype

i ntracel:l ul ar. dopsid renaptolM(IDR),rthn} ﬁe@emaaé-tt(rpg I){f&ﬂlm@rkiﬁ&e-—tk{mﬁé-esaf e
whol |y |ntrace5I ul %ler The receptaqr-type: t_éi’OSl ne_Ki nases' are cofiprised of a

large; - - number fsclikentyrosme I‘F%éﬂt@lt il e PRGFamd F1 Srailecar
o oot i ey corsiei e udd b Gt aUB B Mol 3SR ! 5?’6
desi gnat ed t hdetatlrd disohssivin of the scgftor-type mmosme ﬁmaﬁesEﬁél?,loﬂvEm et zHlERS and
HERA.- L' ga& ds rﬁvalvhﬂ(é) ﬁﬁt—%ﬁﬂl 554 mms(ltle:ée%y mcorporated by reference
The non-receptor type of tyrosme kmases 1s. also compnsed of
numerous subfa.tmhes lncludmg Src, Frk, Bik, Csk, Abl, Zap70 Fes/Fps Fak,
J ak, Ack, and LIMK Each of these subfamrhes is further sub—dwrded mto
varymg receptors For example, the Src subfarmly is one of the largest and
15 mcludes Src Yes, Fyn, Lyn, Lek,. Blk, Hek, Fer, and Yrk. The Src subfamrly

of enzymes has been lmked to. oncogenesxs For amore detalled discussion. of

the non-receptor type of ‘tyrosine’ kinases; see Bolen Oncogene, 8: 2025-2031
(1993), whrch 1s hereby mcorporated by reference T T e
‘Both receptor—type and non-receptor type tyrosme Kinases are
20 -mphcated in cellular srgnalmg pathways leading to numerous pathogemc
-COIldlthI'lS 1nc1udmg cancer psonams and hypemnmune TESponses. -
- Several receptor—type tyrosme lonases and the growth factors
that bmd thereto, have been suggested toplaya role in anglogenesm although
'some may promote anglogenesxs mdn'ectly (Mustonen and Ahtalo J. .Cell Biol. -
25 129:895- 898 1995). One such receptor—type tyrosme kmase is fetal liver
kinase 1 or FLK-1. The human analog of FLK-1 1s ‘the lonase insert domam-
contmmng receptor KDR, which is also Icnown as vascular endothehal cell
growth factor Teceptor 2 or VEGFR—2 smce it bmds VEGF wzth hlgh afﬁmty
Fmally, the murine version of this receptor. has also been called NYK (Oelnchs
30 etal, Oncogene 8(1):11-15, 1993). VEGF and KDR area hgand—receptor pair
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10 reqgul ate and/ or nodul ate tyrosine. ki nasesi gnal transducti og}

conpositions which contain these conpounds, and net hods of %'?H%‘In to
treat tyro ase-dependent . di-seases and condi tions,

angi ogenes?dga%c%%dczgr tumor’ growh, - at heroscl erosi s, age. rgﬁitcgﬁo%&%ﬁul ar B
degenerat i on, “di abetic- reti nopat hy, “infl anmat ory- di seases,. - and’ the Tike- i n-.
mamal's: 15 . Tyr05| ne kinases area class of enzynes. that - cat al yze the oo
transfer 19 Aprl | '2004 receptors incl ude epi thileal: growt h factor
TGF- aa, . anphireguli-n, HB-EGF, . :kinases is the insulih. subfanmly,. vvh| ch“[ '

i ncl udes | Ns- Rbai Ripy #Rmpoxizat yole i the peolifpatiouof vastulod endbthelial celis and.

PDGF- a..and. Jr t-gcel I uli.n,and -heregulin. ' _j

Anot her-\ subf :ﬁgfférﬂ{aﬁot‘?fgﬁp?%ncg’ﬁ ‘f‘flepsgﬁ ’3 n@s‘iﬁl %Hast fms I i ke Sy

tyrosine. Idnasangiog(aﬁd:sis eéﬁ'vel DGF and FLK" fam I ies are. dopain - g
P!

receptor (KDR);, “fetal Tiyer, |'dnase=l. (F1 K-1),-fetal liver kinase- 4 (FLKj":-.""f:
FLK 11...  Theri -t hete is t PE‘F@eF’éFﬁ‘IWﬁd E%‘Eﬂﬁﬂ’?’@@m‘ep t’h@uhrnase SO

i nsert - usu |1y, t t"
TScrL Ueusl | verRBsilon s M08t (VEGE VBRI Eonih U lebd P BVl 110 -
see PI meand digands Gﬂanganmﬂﬁ)ﬂrﬁomseﬁtoma&G:Wk fhbrbeﬂemewmtasﬂky S
i ncor por.at ec e -r,eceptor type of. tyrosiine kinases'is - -
-aI s0_compri’s Oﬁ% 3’@% g%ﬁ’ﬁ?’éﬁhqﬁg cﬁé‘ﬂtﬁ?@“@% tyresge kigpse - sk, -

7ap70, Fasd K]FR&ndthBﬁIélatédCﬁ’ns-l M Kile6 1, ﬂsoﬁtﬁﬁ?ass gﬁ%m lies 'Si."f-

further sub-di vi d into- rglii ng, .receptors. For -exanp
subf-ani | y. s OfEcHHr ﬁ!‘-‘ﬁ‘éthpla#l@ @TQi’ﬁh f%OYIﬁ@ﬁMdSO@GFR¥ésCCFynlMEynd

Lek, Bk, Hgk, dedey kntiur dserichlft Hdicor ! Y Loepl DRMAER R ARRSD "”kéd

to 'ohcogenesis or a no | SCUEB ept or- .
t ype. of tyroswspechefasgmgeme Emkmcﬂtmmeaento%eﬁ%fﬁnﬁeﬁbfvm%) which is
her eby i ncor por,at edll_J‘gtyl refere{r}tce ot h recept or -t ype -and, non-receptor type

tyrosine ki nasB¥ > ROP-BEPR G, furs W“Fh@sg'é’ﬁ%mys | eadi ng
t o nunerous. p%é&ﬁ@é@ﬁﬂréﬁﬂﬂﬁddﬁ&?on'lﬂﬁibﬂmm &wﬂg&&ﬂ%ﬁ@a&“d o

hyperinunune responses. Several. receptor-type-tyrosine kinases, and the
growt’h factor snitageaic \Eﬁfﬁﬁaﬁmb@thfammwmthhggmwowmqabay arolein

angi 0ge ness S.. su?clept'iﬁe' Hihe antranglogemc effects of VEGF receptor antagomsts (Kim
et al., Nature 362, pp. 841 844, 1993). .
Sohd tumors can therefore be treated by tyrosme kmase

mhlbltors since these tumors depend on angrogenesus for the: formatlon of the
blood vessels necessary to support their growth. ’Ihese sohd tumors include

20 hrstrocytlc lyrnphoma, cancers of the bram, gemtounnary tract, lymphahc
system, stomach, larynx. and lung, mcludmg Iung adenocarcmoma and small
cell lung:- cancer Addltlonal examples include cancers m which overexpressmn
or actrvatron of Raf-acuvahng oncogenes (e g- K-ras, erb-B) is observed Such
cancers mclude pancreatrc and breast carcmoma. Accordmgly, mhlbrtors of

25 these tyrosme kmases are useful for the preventron and treatment of
prohferatlve chseases dependent on these enzymes

The angrogemc actlwty of VEGF is not lmuted to tumors.

VEGF accounts for most of the anglo gemc acl:mty produced in or near the .
‘retina in- drabetrc renn0pathy ‘This vascular growth m the retma leads to vnsuai

30 degenerahon culmmatmg 111 bhndness Ocular VEGF mRNA and protem are
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some may pronote angi ogenesis.indirectly (Miustonent and Ali ta;ll 0 i Cel |
Biol. 25 129:895-898, 1995) One such receptor-type tyrosine I?i'%a g

.fetal |ivefookisagse 1 or FLK-1.--The-hunan_anal og of FI-X-1- i’éTlﬁgtﬁﬁﬁk AS €7
~insert. domain containi ng receptor - KDR Whl chis-al so. known as “vascurar -
endot hel i al cell: growth factor: recept or 2 or VEGFR-Z, si: nce it binds. VEGF ;_
with hlgh affinity; - Fi naIIy ‘1 he mari- ne ver5|on of - thls receptor has
al so been-cal | ecl NYK (Celri chs 307 et" al’.; ‘Oncogene 8(1): 11-15, - '1993).." VEG:?;

and KDR .are a ganggrec tor pair 21 9 Apri.1-:2004 -t he f or mat i on. and
sprouting of- el OW&S\V%%‘%Y%Q?F@%@‘ mﬁa&ﬂftﬂ@r@ﬁﬂi r’rportantr

role.in. the pegliiat i tﬁ’%l&ﬂ%%@&as&ﬁ%ﬁﬁar act{agrsl:zlg.gﬁgﬂgns of .

angi ogenesi s, pective \Ngl 0genesi s 1's ¢ Y exceSS|ve ;f*

activity of vasGNEGE mdaaaaﬁltehhstdwsgsmmrfra&bwr ioMGbsions Wi S 0
act uaIIy conprised of ‘a-famly of '270,-.19986).:" VEG- bi nds” the hi: gh aff| n|ty:

menbr ane- spanAFHET RSpVasaulREZRGpIndOth prgmtw@né Kodent mdnlsaiﬂ@g@‘dhmoﬁ;he Q/t 0'k|‘ ne-

I
oo o 53 CVERRE o fhavgsify SEVASE i AHBLORGBLehs it HRH POl RLT
fins-like" terGlelsmseﬁnser&cauagc}md:kemr ‘asi Fr =1t or: 10 gene knockout

experi ments l.ndicate:- t each éece t.or. cont ri butes. to di fferent aspects
of angi ogenesi's. KDR me Bic&doR A "’ﬁiGtK d@éﬁPé‘@!ﬁ@PFBﬁ‘cﬁq“@E@hypﬂﬁér eas FIt

.1 rs *t ot
appear s Ha @Maaﬁﬁlﬁﬂd‘hiﬁuﬁﬁ’ﬁﬁﬁhrﬁ @?%ﬁgé%t s oghgdtyﬁat?gs the Ievel _

associ at ed wi:t h' cellul ar. .adhesion ]
of mitogenic REGHpmulamdtbytht mﬁrasstqnafuh@onoggmdshas;mf sreandslnmm t'o” ber 1 5

?tl(lsrcneptl bleqa Sgbﬂa? 813:,%5 gggl (féa%fr% s of ) E(Rﬁorrlcec&% oni. sts e

s can
theref ore be hﬂtﬂﬂid%lﬁ&bﬂﬂec@bﬁﬂrdfﬂlﬁmhmorsmnudemwe Althoughthese

same tumor’ cells contimie to express VEGF in culture the antibodres do not
dnmmsh therr mrtotlc rate. - Thus tumor-denved VEGF dces not funcuon as an
autocrme m1togemc factor Therefore VEGF contnbutes to tumor growth in

15 - vivo by promotmg anglogenesrs through its paracnne vascular endothelial cel]
chemotactlc and mitogemc activities. These monoclonal anttbodles also mhibtt
the growth of typlcally less well vasculanzed human coIon cancers in athym;c
rmce and decrease the number of tumors ansmg ﬁ'om inoculated cells.

Vlral expressron of a VEGF —bmdmg construct of Flk—l Flt- 1,

20 the mouse KDR receptor homologue truncated to ehmmate the cytOplasrmc
tynosrne kinase domams but retammg a membrane anchor, vrrtually abohshes
the growth ofa transplantable glzoblastoma in mice presumably by the
dommant negatrve mechamsm of heterodlmer formation wrth membrane
sparmmg endothehal cell VEGF receptors Ernbryomc stem cells, Wlnch

25 -'normally grow as solld tumors in nude rmce, do not produce detectable tumors
if both VEGF al]eles are knocked out Taken together, these data mdlcate the -
role of VEGF in the growth of solrd tumors Inhlbmon of KDR or Flt-1is
unphcated n pathologtcal anglogenesrs and these receptors are useful in the
treatment of dlseases in ‘which angrogenesrs is part of the overall pathology,

30 - e g mﬂammatlon drabet:c Tetinal vasculanzatlon as well as vanous forms of
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i nhibitors since these tunors depend-on angi ogenesis for the-for m?%l on of

the -Dblood vessels necessary to support their growth. ' Theé@% @04 unor s
i ncl ude: 20.vap9iqigyti-c | ynphoma,  cancers of -the brain,-geni ey Sﬂlﬁfs\ézst‘f*a'cif"”*-
| ynphatic -system stomach, |arynx:and.l'ung; including | ung: adenocar cl'homa -
and small cell.lung cancer. Additi anal . exanples. i'ncl ude: -cancers inowhi ch
overexpre55| on . or activation of-~Raf- activati ng oncogenes (€. 9. K-ras, '
erb-B) is- observed ‘Such cancers'include- panCreatl c.-and. breast carC| non'a
Accor di ngly, ‘i nhi bitors of 25t hese tyrosine ki:nases -are useful. for. the

preventi on anc?a{‘?%é’c“r‘?ﬁﬁ‘fm%‘gmb’lﬂbﬁsl@éw&t‘?b@dﬁ?e@éﬁg@@mﬁmﬁt on these = -
enzymes. The g@i@aen 8., Mateyiit ¥l 33@%;. 153,QQhyy i mited to tunors.. VEGF,_’-'-:

account.s for most of.thé angirogeni ¢ act] pro uced i-n or -néar the :
retina:i n d| abétic reti n@mrdlyglyﬂheaimaﬁcaﬂomrofg:nmd@mpbuhdhawmehl na 1 eads tOﬁ

Vi sual de ul-m nat i ihdness... Ccul ar . "VEGF. mRNA . and-

protein are V\ﬁ ﬁ?g@j?,ﬂ‘? P? 32'38’1“5@% /%’@hga‘eﬁd mtﬂys@%di t ons':

such as’resi nadmaéedi@d@ﬁﬁdbu@aﬁhslaﬁo ebfBHRIS ignatidRCreas- PO2 Tevels -

i n-nice-that '|-ad to:neovascul ari zdti-on: . I nt raocul ar i nj ‘ections ‘of . antl

VEGF. nonocl o,na1 ant| bodl es or. VEGF reeept or: i mrunof u*si. ons::i: nh| bits

ocul ar.' neova Nmate ‘and" Tt odent. -model s; Regar dl ess

of the  cause™0 human- di abetl c reti nopat hy,

i nhi bi.t:i:on ofocul ar ; -The pres\éE(Bvd:rﬁlou&dﬁtds té Borhp&aids Bt hRQap: 1£86E.

Expr essi on of I SO-'S i'ficantlyinhcreased:in hypoxi e:regions:of -

ani nat - and huﬁfﬁﬂ ’PBﬁﬁPg @%?Ol'tfﬁgul%ﬂ : qns0f Fwor-fbpe and”
~10 non-receptor type tyrosme kmases Onc embodjment of the present mventmn is

xllustrated by a compound of Formula I and thc phannaceuucally acceptable saIts

and stereomomers thereof

15 ' 1

DETATLED DESCR]PTION OF THE INVENTION

" The compounds of this mvcntlon are uscﬁ:l in the mh:bmon of kmases
and are lllustrated by a compound of Formula I:
20




al so upregul ated byt he expression of the oncogenes ras, raf,lﬁhi) ﬁ%tﬂ" mut ant
anti bodies inhibit the growh of human tunors in.nude m ce 0 4these
sane’ t unor ye@bisseesont i-nue to express VEGE in culture; ‘the aporifdief40 -not:
di m ni-sh -their ‘mtotic rate: Thus t unor - deri ved VEGF1 does not function as’:
an- autocrine mtogenic factor. Therefore, 'VEGF ¢onti but es to. tumor. growt: h_-
in 15 - vivo. by prom)tl ng angr ogenesr S through its paracrl ne-vascular - =
endothel i.al- cell ~chenot actl ¢ and-m togennl c -acti'vi‘ties: These monocl onal. _:;
ant i bodi es  al 'so ‘I phiibit e i'cally |l ess well vascularrzed
human col on cé’ﬁ@é’?‘%ﬂ?ﬁ’e‘a\t‘ ”chﬂﬁ%%sai E?‘é%fg tthﬁ_’r?"h%é‘? Dof tunors.
arising from. nocul ated cells.-Viral expressr on: of ‘ar.VEGE- bi-ndi ng construct'
of Flk-1, Flt-1,* 20 the .mouse KDR recept or hom)l ogu ":_I,itruncat ed to -
elim nate ‘the cyt g?ﬂ)gsmc ) rost ki-nase: domau Ut ret ar ni- ng a nerrbrane:[.‘
anchor vu rt uaI I y. JS ; ' ’

Errbryonl ¢ 'stem cel I sY whN:h g Wgr-om(%s |d umoPs i:n nude B
m ce,. ‘do’ not oduce- det f,g?t abl e ‘tunors. |f RdOt h EGF 3l l'gk®s ar e ’knocked . ;-
out . -Taken to&’?her -these dat a-indicate the rol el of: VEGF in the: growth of ]
solid turors. Inhibition of. KDR or Flt-1i-s: |rrpllcated1n pathologlcal e
angi agenesi.s,” and t'hese- receptors are usef ul sinsthestteat nment of d| seases
i nwhi-ch. an§i og’é &sis is Hahtordi-Ryhe overal | pat hol egy- 30 e.g, . ~ el '.
i nf | ahmation, _di abeti'c.reti’ al’ vascularlzatlon el | -as vartous forms

of 10.p53. (aII ¥ whi ch BPeEG eI evant to.targeti ng cancer)l\/bnocl onal e
ant i - VEGF -. "?i Aprr 1 Iggpé WD 01/ 29025 PCTI U800128625 cancer sj- nce
t unor - gr owth i nown' t:0- be dependent on- angr ogenesr s (Wer dner et .al.

Engl . 3. :Med. ,v23;34 PP slfﬁ,oriﬁﬁl)

10318 . Olorl'
S bis o oorly
| Cmis. 0, 1 or2
L sis . lorz
Sl ts L L2003
| '1.5 L 7

_ X=Yis C=N, N=C, or C=C;

" RisHor C1-Cs alkyl;

0 R1 and R_S laré_ind_ei:ét_idenﬂy'se.lect_ed__ﬁ'om:; -
Sy om
-2) '(Cﬂ)aobct-Cw alkyL
3) (C-0)Oparl, o
S 8 (C-0)%OKC2Croalkenyl,
s sy (C-O)aObC:a-CtoalkynyL
e 6 'C02H |




Accordingly, the identification of.small conpounds which speci %@7%@4 n
ui bit, regulate and/or nodul ate the. signal transduction of t
ki nases.'i. s wi@ei/bqks € -and -is an object of this-' invention: ?%%R@ OF. -THE:--. -
| NVENTEON . i ne present inventi.on . relates, .to corrpounds tha ﬁsﬁ?ﬁafe of'..
i nhi bi.t: ng, : ‘nmodul ati-ng and/ or’-r.egul at-i ngsi gnal- transduct i-on of “bat.h’
receptor type and 10 nen- receptor type- tyrosine |- dnases’ ‘Oné. errbodl rrent of _,
t he ‘present inAvention-is :illustrated by a: Corrpound of For mul a-t, and the:"-
pharmaceutical |y accept bI e salts and--stereoi semers thereof 15° 20
DETAI' LED 'DESCRI PTI G\ |'NVENTI ‘ON-The cofipounds -of- this i nventi on;.are,
useful I'n the inhi t|o f ki nases .and.ar e |l|ustrated I 19 April 2004
1) 2). (C—O)aCbCI ~C 10 alkyl', . 3) (C O)aOoaryI 4y .. (C—O)aCbCZ{:I o
al kenyl.,. or-a phaﬁ}acelﬁu(l:;ac&speﬁhm&mmje salt or . ster eoi somer. ther eof
\/\herelnl()alsOorI 15 blsOorI S|slor2

10) (C=O)aNR7R3

5 11) CN,
) (C=0)aObC3 Cs cycloalkyl and
13) (C—O)aObheterocyclyl
sa1d alkyl aryl alkenyl, alkynyl cycloa]kyl and heterocyclyl zs opnonally subshtuted

thh one or moré subst;tuents selecte,d from R6
10
R2 and R3 are independently selected from
1) H
2). (C“—O)Oaci Cﬁ alkyl
3) (C—O)Oaaryl,
15 4 C1-Cﬁ alkyl,
5  SOoR2, and
6)  ayl

R4 1s selected from:

20" n (C‘O)aObCI-CIO alkyl,
2) - (C=0)a0balY1
3) ,(C=0)a0bC2-C10 alkenyl
4). '(C-O)aObCZ-Clo alkynyl
5) . COgH

25 . 6) halo,
7 OH,
8 ObC1—C6 perﬂuoroalkyl
9) (C=0),-;;I~IR7R8



tis 1,2,0or3; ms - 0,1,0r2; 20 .".R1 and R5 are independentl %S &5&5
from 25 5) (C=0 aChC2-Clo al kynyl; 6) C02x, 19 April 2004 19 Apri

PCT/ USQD. 28&% gisd al kyl, aryl; -al kenyl,: al kynyl; - cycl oal
- het: erocyclyl 1rz§ optlonally SUbStI tuted' . wth-one or nore: su%s?da&ﬁe’ﬁts

sel ected:from R6 ‘R2 and R3-are lndependently sel ect ed from 1) 2)n

(C 0y @aCl :C6. al 1y1 ~3) . (CO Oaaryl 115.4) -Cl-C6" al kyl, 5) SO02Ra;,- and
6) aryl <R is. seI ected from 20°1): (C—O)aCb@ .C10 al Kyl halo Cl—l OoCI-
per f L.uor oal kyI i (C=0 aNRFRS$, 1, 11) :* CN,. 12

(C—O)a ODCS cycl %]kyCNs) (C—O)ad)heterocyclyl 2) (c O)aOoaryI

11) (C=O)aObC3-C3 cycloalkyl and
12) (C=O)aObhetcrocyc1yl,
sazd a]kyl aryl, alkenyi alkynyl cycloalkyl and heterocyclyl is- 0pt1011a11y substltuted

5 VViﬂ'l one or more substltuents selected from R6

RS is

1) (C=0)a0b01 -C10 alkyl
2) (C=0)a0bary1

10 3) C2-C 10 a[kenyl
49 2-C10 alkynyl,
5) (C=O)aOb heterocyclyl
6) COxH,
7) halo,

15 8) CN,
9) OH,
10) - ObC1 Cs perﬂuoroa]kyl

11) Oa(C=J0)bNR7"R8
12) oxo,
20 13) - CHO,
14) (N=O)R7"R8 or
15) (C=0)a0bC3 C8 cycloalkYL
sald alkyl aryi, alkenyl a]kynyl, heterocyclyl and cycloa]kyl optlonally substltuted

Wlﬂl one oF More substttuents selcted from Rﬁa
25

R63 is selected from
1) (C=O)1-03(C1—Cl o)a]kyl wherem T and s are mdependently 0or 1

2) Or(C1-C3)perﬂuoroalkyi wherem ris0 or 1,

-8-



3) (CQahC2-C 1 p-alkenyl,' 4) (C=0)aCbC2-Cl10 al kynyl, 5) ggﬁwéé
halo, 7) OH 8) d-C6 Perfluoroal kyl, 9) (C 0)aNR7R8 1 %

. WO 011/ 2 CN, -11) == (C: O)aObCS C 8 cyclo'alkyl, a
)adohet 6ro§€§lﬁy%goggcﬂu$00r 25625 .sai‘d-al kyl;. -ar yl,. al kenyi ggﬁys §
-cycl-oal kyl .- and. heterocycl yl: I S. opt | onal |y subst i uted: :w th ‘one or rmre
substltuents select: ed from R6 ~R6 1 5% 1) (C O)aﬂC.’L G100 -2) =~ Q0) aCbaryI
10 15- 20" 3) " 62 ClO al kenyl 62 ClO a1 kenyI s (ﬂ) aCb het er ocycl yI

co H
3) (C()-C15)z:v.llq,rlf:n.e-s(O)mRa whcrem m 1s 0 1 01'2

4) . oxo,
5) OH,
6) halo
5 7) CN,
8) (Cz-Clo)a]kenyl
9) (Cz-Clo)alkynyl
10) (C3-C5)cycloalkyl
11) (CO-CG)aﬂcylene-aryL
10 12) (Co-Cﬁ)a]kerne-heterocyclyl
13) (C&Cs)alkylene-N(Rb)z,
14) C(O)Ra
RPR 15) (Co-Cﬁ)al_kylene-COQRa
16) C(O)H, and -
15 - 17). (C(}-Cﬁ)alkyiene—COp_H
sald alkyl a.lkenyl alkynyl cycloa]kyl aryl a:nd hetcrocyclyl is optlonally subshtuted
wn‘h up to three snbsutuents se]ected from Rb OH, (C]—Cs)alkoxy, halogen, C02H

CN 0(c=0)cl-cs alkyl oxo, and N(Rb)z,

20" R7 and R8 are independently selected from:
1) H,
2y (C=0)0b01-C10 alkyl,
3) (C=0)0b03'c8 cycloalkyi
49 -(C=0)0baryl

235 5) : (C=O)Obhet_crocyclyl
6)  C1-Cipalkyl

7 - anyl,
8) ‘C2-Ci0 alkenyl



halo, CN, OH bCl -C6 perfluoroal kyl, 0Ca(CO bNR7R8, 12) ox@ é@ﬁc}lo
1.4) -(NOR7R8, .or 15) 25 with one or mor e substituents sel e%ml'

(G 0)athC3 al’kyl ,.-said.al kyl ; -aryl ,:-al kenyl,. .at.kynyl, cl yI
and cycroaﬁﬁgioﬁg%{zlgonal | y substl tut. ed 1).. (C O)r(CI -ClO) alky(ill}ﬁgwﬁ Gég
and :s- ar€_independent!|y .0 or: - 2). Or(Cl G3). perfluoroal kyl ; wherein i s__ 0.
or 1,:'Réa . is sel ected from: -1, 9 Aprll 2004 - CN,:. - ( C2- Clo)al keny y -('_,C2 C

10) aI kyl yI (CS CG) cycl oal kyl (Co CG) aI _ky~| ene aryl

9 .CZ-CIO alkynyl,
10) heterocyc]y]

11) C3-C8 cycloa]kyl

12) SOzRa and

5. S 13) (C=O)NRb2,
sa:d a]kyl, cycloalkyl aryl heterocylyi alkenyl and a]kynyl 1s optlonally subsntuted

W1th one or more substltuents selected ﬁ:om RtSa or

R7 and R3 can be taken together w1th the mtrogen to w]nch they are attached to form SRR
10 a monocychc or blcycIlc heterocycle w1th 5-‘7 members in each mlg and optlonally
conta;mng, in addmon to the mtrogen, one or two addmonal heteroatoms selected

ﬁ'om N,0OandS, saxd monocylclc or bxeychc heterocycle 0pnonally substltuted w1th

one or more subsutuents selected from R53
15 R2is(C1-Cg)alkyl, (C3-Cg)cycloalkyl, aryl 01_' ,heterocyclyl‘ and

Rb is H, (C1-C5)a1kyl aryl, heterocyclyl (C3-C6)cycloa1kyl (C=O)0C1-C6 a.lkyl,
(C==O}C1-C6 a]kyl or S(O)zRa

20 - . A second embodiment of the invention is a compound of Formula I,

wherein

Zis

-10 -



(Co- C6) al kyl ene- heterocyclyl, (CO C6)al kyl ene~N(Rb) 2, C(O Ra,19 il 200
(CO-08) al kyl ene- 0Ra, C(OH, and 15 17) (CO-C6)al kyl ene- coeht i"éf%"ﬁkyl
al kenyl', ~a yctoal-kyl; aryl, . and:-heterocyclyl: is-opt

substit ut egﬁygﬁgﬁlﬁp to thr ee subst ituents.:sél'ect ed -'from Rbb%k&oyzsszs
(CI 'Co) al koxy, haI ogen, . Q02H, . CN;: O(C=0)C1:.Ch; al kyt:, 0x0, -and N(Rb) 2;" .. .
"W0 01129025 .-+ <~ PCT} USOO’ 28625 R7 and.-R8: are:i 'd'ependentl y sel’ected from
1) H2): (C—O) CbCI Clpal’ kyI 3) (C O)GOCB 8- cycl-oal kyt LAY (G O)Cbaryl
25. 5) (C 0) Cbhet: erocycl |, . .6): €= CLO abkyl,:-7) ‘ary .8) ‘C2-C 10 -al kenyl
19 April 2004 9): Memsmmemmfthﬁemmwpmsaﬂm tragzl tgxp -

‘h’éf'e?SL‘;Y'yl ﬁ'één?@z%@“%n@%%. 4 e?fa'teq@%snvh%é% %th oanZ'r

rmre substltuents sel ect ed from R6a or

sis - land
5. tis ,-10r2

R1 and R5 are mdependently selected ﬁ:om
HH
2) (C=0)a0bC1-C6 alkyl
10. . 3) (C=0)a0baryl T T e e
9 (C=0)a0bCZ~C6 alkenyL
3) (C'“O)aobc2-C6 alkynyl
6) C02H
7) halo,
15 : %) OH,
9) ObC1-C3 perﬂuoroa]kyl
10) (C=0)aNR7R8
11)CN,
12) (C=O)aObC3—C6 cycloalkyl and
_20. : o : '13) (C=O)aObheterocycly1
sa:d aJkyl a:yl, alkenyl alkynyl, cycloalkyl, and hetcrocyclyl is optlonally substntutcd

W1th one or: more substituents selected from R6

R4 is selcctcd from:
25 ' DY (C=0)aObC1-C6 alky]
2) (C=0)a0paryl,
3) (C=0)a0bC2-C6 alkenyL
4) (C'O)aObCZ-Cﬁ alkynyl
5) C02H
-11-



R7 and R8 can be. taken together with the.nitrogen .to which
attached to' fform 10 a nonocyclic or bicyclic heterocycl e w th%‘i%f&mers
in each.ri ti-onal ly.. containi ng, - 1. ad
or two add:q??gglg Ogﬁet ‘er oat ons . sel. ect ed - from
or -bicycli¢ het erocycleopti: onal 1'y-substitut ed W-
substituents sel ected fromR6a 15 Ratis: (Cl -.CB) al
aryl; -of “het erocyclyl ~and. Ry is- H, (Cl C{)al kyl _yl het erocyclyl
(C3- CG)cycIoaI Kyl (C—O)ml C6. al. kyI (€ 061 C6 ‘al Kyl -or- SO 2Ra. 20 A
second. enbodi ment: of the6)| rhalmtl o i's. ‘a conpound ..o Fo‘rrul a. wherein ..z
is. -10.19 -April- 2004 . f her , enbodl ment - of : |nventl on TS,
i |l ustrated by a. 18 Cl -C6 al Kyl (CO) aCbaryI 4y i
(G0, athC2- 06 al kenyl f&u@i[kynyl : B) CO2H 7) hal-o
8) OH._-9) GbCI CS perfl uoroal ky
9) (C=O)aNR7R3

3 : _10) CN
11) (C—O)aObC3 Cs cycloa]kyl and

12) (C=O)aObheterocyclyl

sald alkyl, aryI alkenyl a]kynyl cycloa].kyl and heterocyclyl 1s optlona]ly substltuted

w1th one or more substltuents selected from R6
10
R6is
1) (C=0)aob<:1-05 alkyl
2) (C=0)a0bal'y1
3) C2-Ce. alkenyL
15 , 4) Cz-Ce alkynyl
5) (C=0)a0b heterocyclyl
6) COzH,'
7) - halo
8). CN,
200 . 9) OH,
10) ObC1 -C3 perﬂuoroalkyl
I 1) Oa(C=O)bNR7R3
12) oxo,
13) CHO,
.25 14) (N=())R7R8 or -
15) (C==0)aObC3-C5 cycloalkyl
sald alkyl, aryl, alkenyl alkynyl heterocyclyl, and cycloa]kyl is opnonally substltuted

w1th one or more substltuents selcted from R6a

-12 -



10) (GO0 aNR7R8, 11) -CN, 14(Q0)ahC3-C6 cycl oal kyl, said al lﬁé Fé(ﬁj
ai kenyl , al kynyl, cycloal kyl,.and' heterocyclyl is optionally lﬁ?g 4t ed .
20 13) (C— )@@%ﬁserocycl yk,. - W th:.one ornore.substi tuen?&@%& from;__.
R6; .“R4 i's sel ected from 25 1) (C O)aOoCl C6 . al kyl aryl Yl
(CO) aCbCZ C6 al kenyl.; - 4) (C—-O)aOoCZ C6 - al- kynyl 5) COZ2Hr conpouind of
Fornula 1, with Z as-defined i nmediately - -ahove, vvherern R . and R are
|ndependently selected from: -11. 19 Apri 2004 15 1) (C= 0) aCbC 1- 6B -
alkyl, -2) (C Oalvaryl, 3) C2- C6.al kenyl, 4) C2-'C6 aI kynyl, 5) (C=O) aGa
heterocyclyl . sald aIkyI ~aryl,: al kenyt; aIkynyI cycloalkyl -and-

het er ocycl yl 0 subst | tut ed WI th one or m)re subst i tuent s
sel ect ed frOntgls s%iec?e%aéroﬁ{

1) (C=0)1-05(Cl C6)alkyl wherem r and s are mdependently 0 or 1
2) Or(C1-C3)pcrﬂuoroalkyl wherem r 1s 0 or 1

5 3) (C(}—Cﬁ):zllkylvf:ne-S(O)mRa wherem m is 0 1 or 2

4) oxo
5) OH
6) . halo
7y CN

10" ST 8) (Cz-Cs)alkcnyl
9) (C2-Celalkynyl,
10) (C3—C6)cycloa]ky1
1 1) (Co-Cs)alkylene—aryI
12) (Co Cs)alkylene—heterocyclyl,

15 13) (CO-Cs)alkylene-N(Rb)z,
14) C(O)Ra
1 5) (C()—Cﬁ)alky]ene—COzRa
16) C(O)H and
1 i) (Co-Cs)alkylene—COzH,

20 ' said a.lkyl alkenyl, a]kyny] cycloa.lkyl, aryl and heterocyclyl is optnonally substltuted

‘with up to three subshtuents selected ﬁrom Rb OH, (C]-Cﬁ)alkoxy, haiogcn, CO;)_I-I,

CN 0(C=O)C1-C6 alkyl oxo and N(Rb)z and

R7 and R8 are mdepcndently selectcd &om
25 1 H,
2 (c=0)obc1-c6 alkyl,
3) (C=O)0bC3 Ce cycloalkyl
4)- (C=O)Obaryl

-13 -



6) ' CO2H, 7) halo; 8): CN, 20 9) OH, :25 14) (N=O R7RS, or, 1@'9@%‘9
13) CHO 1'1) Ca(C=0 bNR7R8, 10) d -C3 per#l uoroal 15) (COO)é9

cycl oal kyl , woahBegsky! , aryl:; alkenyl, al kynyl... heterocycl Y pcB0§bonsezs: - -
cycl oal kyl: is. optronal I y substrtut ed. wth one-or-nore substrtuents sei ct ed

fromR6a;" -12719 Apr| 2004. : 1) (C0).rOs(d -'CB) a4yl , wherer n rands are '_:'_i_'_-,-,_
mdependently 0-or 1, R6a i's selected from '2)

. O(Cl- C3) Perf| uoroal lcyl - vvherer n r |s O ' or 1 3) (CO
CG)aIkyI ene- S(O.nR", -wherei:n m.is. 0, ~4) oxo .’5) G—I 6) 7) CN,

8) (C2- CByal kenyf): (STO)@ebetharlklynyr :10). (C3: c:e) cycIoaI kyI 11)
(COCG) al kyl ene-aryl, 12 (éI} al kyl ene- bet er oeycl yI 13)
(COCo)al kyI eneN( Rb)2 %) 'Cg%‘yl
7) axyl,

8) Cz—CG a]kenyi
5. . 9 CCs alk:myl,

10) heterocyclyl

11) C3-C6 cycloalkyl,

12) SOzRa and

13) (C==0)NRb2,
10 . sald alkyl cycloa]kyl ary] heterocylyl alkenyl and alk:ynyl 1s optlonally substltuted

W1th one or more subsutuents selected ﬁ'om Rﬁa or

R7 and R8 can be taken together w1th the mtro gen to Wthh they are attached to form

a monocychc or blcychc heterocycle wrth 5- 7 members in each nng and optionally
15 contammg, in addmon to the mtrogen, one or two addrtlonal heteroatoms selected

from N O and S, said monocylcrc or blcyche heterocycle opuonally substltuted W1th

one or more subshtuents selected from R67=l

Another embodJment is the compound descnbed 1mmed1ate1y above

20" . wherem R2 R3, and R5 are further deﬁned asH.
And yet another embodlment is wherem t 1s further deﬁned as 1 sis1,

ande 1sH

Also encompassed by the present mventlon is the compound of
FonnuIaI as further deﬁned Jmmedlately above and wherem R4 is selected from
25 )] OC1-C6 a]lcyleneNR7R8
2) (C=0)aC0-Cs a]kerne-Q wherem Q is H ‘OH, C02H or OCI-Cﬁ
alkyl,

-14 -



14) C(O Ra, 15) (CO C6)al kyl ene-CO2Ra  16) C(OH, and 17) 19 |2
( Co- CB) al kyl ene- CO2H, 20 said al kyl, alkenyl, alkynyJ,:cycl oa A 2094,

and ket er ogusbivieodss optionally subst ituted with up to thre %?5“&
sel ect ed-from Ro, OH, (C.-Cs)al koxy, -hal ogen, 'CO2H,. CN, " O( al

oxo,, and’ N(Rb)2 and R7 and R8 are |ndependently sel ected-from . 25" 1)

2) . (C-O)GJCl C6_al kyl, "3)- (G)) GJCS C6 cycloalkyl,. 4) . (C O)Cbaryl

10 5) = {C
al | cenyl,
SQ2Ra- and
cycloalkyl

substltuted Wlth one. or

10

15

20

25

O)Cbheterocycl yl, :6) ' Cl1-C6 alkyt, 7) aryl 8): - C2-Chb

9) . C2-CB alﬁl&bé&o_*@a] het er ocycIyI 11)-- C3- CG cycl oal kyi

13) (c==9Q Fm-hzfemyclplzvas@d}yzssmmed s‘aﬁhdma It¢(

aryl het erocy, kenyl, and.":al kynyl -i's opt1 onaL I y
m#‘\éﬁ °$t t'r‘?qﬁ%?ﬁ%"t%‘%f’@@t f rom R6a

4) co~c6 a]lcyleneNR7R8
5) (C~0)NR7R8 and
6) OC;-C3 alkylene—(C=O)NR7R3

A preferred embodlment isa compound se]ected from 3 {5 [3 (4-

methyl-plperazm I-yl)—propoxy] 1H—mdol-2—yl} 1H—qmnohn—2-one,

3-(5-{2- [(2-methoxyethyl)ammo]ethoxy} 1H-mdol-2—y1)—2(1H)—qmnohnone
3- [5-(2—{(2-methoxyethyl)[(z-methoxy- -pynmdmyl)methyl]ammo}ethoxy) IH-
mdol-Z-yl]-Z(lH}—qumolmone
35- {[(2S 4R)-4-methoxypyqrohdmy1]methoxy} 1H—md01-2-y1)—2(1H)-qmuolmone,
3-F5-({(28 4R)—4-methoxy-1 [(Z—methyl 5~pynm1dm5(1)methyl]pyxrohdmyl}
methoxy) 1H—mdol—2-y1]—2(1I-I)-qmnolmone

-(2-{[2—(2~oxo-1,2-d1hydro-3-qu1nohnyl)—1H—mdol—S-yI]oxy} ethyl)-4—p1pendme—
carboxyhc acid ethyl ester
1—(2 {[2-(2—oxo—1,2 dlhydro—B—qumohnyl)- H—mdol—S—yl]oxy}ethyl)-4—
plpendmecarboxyhc amd
3- [(28 4R)—4—methoxy—2-( {{2—(2—oxo-1 2-chhydro—3—qumolmyl) lH-mdol-S-
yl]oxy}meﬂlyl)pyrrohdmyl]propanmc ac1d,
3- [5 (4-methanesulfonyl-p1perazm l-yhnethyl)-IH-mdol-Z-yl] IH-qumohn—
2-0ne
3 [S (4—methanesulfonyl 1-oxy—p1perazm I—ylmethyl)-lH-mdol-Z-yl] IH—
qumolm—Z-one
3-[5- (4—acetyl-p1perazm-1-y1methyl) IH—mdol— -yl] 1H-qumol1n-2-one
N- CycloprOpyI-N-[Z-(Z-oxo-l,2—dlhydro-qumohn-3-yl) 1H—mdol-5—y1meﬂ1yl]-
methanesulfonamxde
34[5- (I-plperamnylcarbonyl) 1H-1ndol—2-y1]-2(lH)-qmnolmone,
3- {5- [(4-methy1— -piperamnyl)carbonyl] lH-mdol-Z—yl} —2(1H)—qumohnone

-15-
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R7 and R8 can be taken together with,the' .rutrogen to which the
attached to form a nonocyclic or bicyclic heterocycle with égfyﬁ?@%ﬁ%s I n

each:ri-ng RLnally 15 containing,- in additionto the ne -or. -
t wo addrtlgﬂal‘ﬁﬁe’# eroatons selected : fromWN, -0 and. S; - sai 3‘ nnno@ﬂ?ﬁggc or

brcyclrc het erocycl e~ optronally substituted mrth ‘oheor more - substrtuents
1 d.froanBa ‘Anot her enbodi‘nent is the conpound descrrbed lnnedrately
20 whierei-n’ R2; R3, and R5.are further:. defined as H i's mherern T

i s further defined as 1; s'is-[.,7251.) OCl- c -al kyl:éneNR7RS, - 2) .. '
(C=) aCO- C6-al kif{ber€- Q?‘G'\mefilbﬁhoé aenﬂxnmﬂlelr&uHcmmM@rmumam:m e
enconpassed byu#ﬂﬁmﬁ&giﬁpt i-nvention is ‘the conpound of ‘Fornul a 1-as” frtter
def i-ned i.nmedi at e ve“and wherei R4 i-s sel'écted from -14 19-April oo

2004 '3) - 0. CO- ﬁ@{[aL(&)dX@”m-hﬂiyﬂf@mer)ﬂH-ﬁﬂﬂ-B 1Loi?r}e%bry1 ﬁziMJlJiurﬁﬂe to
three substituents.sefected . rorn. R6a:: “CO:'C6 al eneNR A preferred
embodi rent i s '&"ﬂ?@Fﬂ?&E‘ﬁE,sel ected ffont 3- {5 3= (4- -

(s {5" PO S ARERRRSA mlohdeptihsy ﬂrﬂr%en ; zﬂft@%%%trz @u. hol i nane;.
10- - 3-[ 5- ( 2qvipdlimmehoxyet hyl ) [ ( 2 met hoxy 5.

P 9L T 00 PR i and) 1@@&5@;&?}%&% %?;?e% me3 (s

H) - qui-nol.i nonecarb@xa{ﬁdé{(zs 4R) --4- et hox'y 1=f¢2- n'et hyi -

rim-di nyl)meth rrolidin
et Ihoxyl) b i m%d»r%'rn}mptql' Y)q@yﬂdﬁ m«rr,»z—yu-zam-qumohnone

10 32{5- [l{l—pyzrohdmyl)ethyl] 1H—1ndol-2—y1}-2(1H)-qumolmone
3 {S [1-(4-acetyl- -plperazmyl)ethyl} ]H—mdoI-Z-yI}-Z(IH) qumohnone
-(5 {1-[4—(methylsulfony1) l-plperazmyl]ethyl} 1H—1ndol 2—yl)-2(1H)—qmnohnone
4: am1no-N-[2 (2—-oxo—l,2—d1hydro-3-qmnolmyl) 1H—1ndol— -yl] 1-
plpendmecarboxarmde and
15 '4-ammo-N-{[2-(2-oxo-1 2—d1hydro-3—qumolmyl)—IH-mdol-S-y]]methyl} 1—

plpendmecarboxamrde ora pharmaceutlcaliy acceptable salt or steremsomer thereof

ST

Also included wrthm the scope of the present mventlon isa
pharrnaceuncal composmon which is compnsed ofa compound of Formula I as
descnbed above and a pharmaceuncally acccpta.ble carrier. The present mventron also

20 encompasses a method of treating or preventmg cancer m a mammal in need of such
treatment wlnch is comprised of admlmstenng to sa1d mammal a therapeutrcally
effecnve amount of a compound of Formula I. Preferred cancers s for treatment are
selected from cancers.of the bram, gemtounnary tract, lymphatlc system, stomach,
larynx and lung Another set of preferred forms of canccr are hsstrocytrc lymphoma,

25 lung adenocarcmoma, small cell lung canccrs pancreattc cancer groblastomas and
breast carcinoma.’

Also mcluded is a method of treatmg or prevenung a dlscase in
Whroh anglogenems is unphcated which i is compnsed of admrmstermg to a
mamrmal in need of such treatment a therapeutrca]ly effechve amount ofa

30 compound of Formula L Such a dlsease in wlnch angrogenesrs is 1mphcated is
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15 1-(2- { [2-(2- oxo-1,2-dihydro-3-quinolinyl)-1 Hindol-S

ethyl)-4-pip eridine car boxyl Ic acid ethyl ester; % AprﬁOM

1- (2-{{-2- (HoPiBoehs 2- di hydro- 3-qui nol i nyl) AH: |ndol 5- yl] oxyﬁ@m‘ﬁ“ﬁ

pi peri-di-necarboxylic acid;. 3- [(28 4R) < 4=met hoxy o

2- ({[2- (2:.0x0- 12d|hydr03qwno||ny|) 1H—|ndol-5 20 L

yl ] oxy} et hyl-)-pyrroli.dinyl ] propanoic. aci d, "3-[5- (4= rret hanesul fonyl p| perz
nazi'--1- ylrrethyl)-ll-l-lndol 2y|] 1H-qum)I|n--20ne o -
3-[5= (4 met hane?ul f.onyl | - oxy PI perazin-1-yl methyl)- 1H i ndol 2y| ]--| B
qui nol’i n- 2- orged arliseases such as'retmal vascularization, diabetic retinopathy, age-related

3-[5-(4-acety, 1H—|ndol 2y|]-|I—|-qU|n0I|n20né-
N- [Q/cl(opr opylkﬁ%ﬁ%é%%ﬁofgwﬁﬂ@%%o -qui-nal i n-3-yt)- ’
H-i ndol:-,5- ylrret hyI |- rreAlmnmiudlefdomlnndlee sc%pé_Bfﬁ)bppespﬂtnﬁiethwd bonyl ) 1

H-|ndoI-2 yl]-= i nol.irnone thyl= | 2 e
-PI PeraZI nyl. )I(‘}ﬁ S%Fgﬁ%qgﬂr,pﬁﬁgpﬁag i : S-eagﬁsﬁ@l?%mm_ﬁ%S 19;'Aprr|;-.‘_|,- :

2004 - - -5 t to. alin need f hitr t:ath tically e -
1 {[25(2" ox%dﬁnfszenélfgh T ReT ﬁuc-lﬁtf“r?é‘oa ETapeteay sHective, i per| d‘

i nari- ni um 1mpqqr@otzcmpound of Hoirmylarlo -Brampiesodfi sugh )nﬂatnnlr&torgmhﬂeas&syl ] oxy}

tyl | £l uoroace 1-di .x1 do
i oror ohor | ot il et bRSERGEGH %%m%&%sélané’%
N-{[2:(2-0xo0- r];aarcﬁlsmndrmc&am nol inyl )~F-indal - 5- yl. ] et hyl } 4 p| perl ditne

3-{-5-[" 1(4 m)rphollnyl ethl FHT ndol-2:yt) S2€. 1M - qumollnone
canpxanfxde; ;. 10 3- so(lrlcludegrls amethod of treatlng or prevcntmg atyrosme

ityl ) et hyl'O] ]lﬁhés@%aﬁieﬁtldls%géw c&lﬁido(ﬁllh‘a%ﬁnmal which compnses

admnnstmng toa mammahan pahent m need of sueh treatment a

therapeutlcally eﬁectlve amount ofa compound of Fonnula 1 The therapeuuc
amount varies accordmg to the spec1ﬁc dlsease and is dxscernable to the skxlled
artisan without undue expenmentahon
15 : A method of: treating or preventmg retinal vasculanzat:on whxch
is compnsed of admmstenng toa mammal in need of such treatment a
therapeutlcally effectlve amount of compound of Fommla 1 1s also
encompassed by the present invention. Methods of treatmg or preventmg
ocular diseases, such as d:abenc retmOpathy and age—related macular
20 . degeneration, are also part of the invention. Also mcluded within the scope of -
the present invention is a method of treatmg or preventmg mﬂammatory
dlseases, such as rheumatOid arthntls psonasxs, contact dermatlus and delayed
hypersensmwty reactlons, as well as treatment or preventlon of bone assoc1ated
patholog:es selected from osteosarcoma, osteoarthntls and rickets.
25. s The invention a]so contemplates the use of the mstantly clanned
compounds in combmatlon w1th a second compound selected from:
1) can. estrogen receptor modulator
2) an androgen receptor modulator,
3) retmcud reoeptor modulator
30 o 4) a cytotoxnc agent,
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3-{5-[1-(4-acetyl -|-piperazinyl)ethyl]-1H i ndol -2-yl }-2(1H)-quino| i none;
3-(5-{1-[4=(nethyl sul fonyl)-1 qupnIﬁdbzt

pi per. azi-nyl, -I H-i:udol:- 2y 1)--2( 1H) qui nol.i none; .. -,
4- ami no- N—[‘k%t -?oxo 12: dihydr - 3-qui nol nyl) - 1k i ndol 5 yI ]PCI!US00128623

pi peri di- necar boxani de;: and:-15. 4-ami no=N; -~
{[2-(2- 0X0- 1, 2- di hyx _--"?-,-_-qur ‘nol:i: nyl) - 1H- i ndol 5 yl] rrethyl} 1-- :

pi peri diii necar boxani: de ~or.a.- phar nmac eut i cal ['y. ‘accept abl & sal:t or" ,

st er eoi sorrer ‘ther eof CAISe: i ncl uded-wit hin the: scopeof the- present ,

i nventionis a phar macelti ¢RI -apamtipwiliférativesgents i s corrprr sed .of a corrpound
of Formtla 1 descrt bed- above a ar ceutl y -accept able carri er
The present- i nv_entl on aI SO 2(?%%@%%5@3@”?%?% »treati ng-or - "

preventing cancer . inas rram*pt;l gnqmepgogfre&mjalgehﬂﬂmd}ent ‘Wwhich is corrprr sed

of admini:stering-to sar d ‘maprel @' therapeutically.. effectrve amount. of ' .a
conpound:of; For nul‘a. L Prefir r@é‘nafam@agﬂﬂblrblt%eatrrent .are- §elect ed from

cancers: :ofc-t he: braln L geni r Im i system st omach, .
3 9? lé’fljepre errglglS R&taﬁ

Iarynx and Iung: - “Anot her -S€ orns, Of -"cancer - are: hi strocytrc
| ymphoma, - 25. l:ung -adenacar dﬂmmmthesmmgeﬁédxdmhibﬁlgrcancers pancreatrc ‘

bi d Al I'uded f-treat
orevent g.0bl ?rs@ggéa%%ogwﬁsﬁn% R o scleried i i o GRISHPE B8 5
conpr.i sed .of 'a%smbﬁ%emlti%@mmtof &eegwém%ug%% BGE a@uch i

therapeutrcai l'y effective anount_.of a 30:conmpound .of o
di seasein mhrluhlbuomﬁ@snbbstsdenvsdwthd’attqdanmhibatoeaﬁplatﬂetdenmﬂa 16 19

o2y U B Bl B

Al soi ncl uded VihteRferontddnsflomdna?, péiﬂosiﬁ%l?aﬂfdté;\éﬁﬁblo@ﬂygeias% ikibied of '
treati:ng-.or prevent ing inflamatory di sedases wh canpuses' ‘are f heumat 0i. d

arthriti s, psd yamiC , £OR ﬁ;@'@h@é‘?ﬁfrpﬁf vity
carbonyl)-flmtagﬂlol thahdormde anglostatm tropomn—l andanannbody to

VEGF Preferred estrogen receptor modulators are tamoxlfen and ralomfene
15 SRR Also mchided in the scope of the claams isa method of treatmg

cancer w]nch comprises admlmstermg a therapeutlcally effective amount of a
compound of Formula 1 in combmatlon with radJaIJon therapy and/or m
combination w1th a compound selected from
1) an estrogen receptor modulator
20 oL T 2) an androgen receptor modulator
3) retmoxd receptor modu.lator
4) .a cytotonc agent,
5) an antlproltferatlve agent,
6) a prenyl—proteln transferase mhlbltor
2 oy an HMG—CoA reductase mhxbltor,
8) .an HIV protease mhlbitor
9) a reverse transcnptase mhzbttor and
10) another anglogenems mhlbltor
And yet another embochment of the mventlon isa. method of
30 treaung cancer whlch compnses admlmstenng a therapeut:ca]ly eﬁ’ecttve

-18.



adm nistering to.a.marnmal in need of such treatnent -a-tberagﬁ%i.F%d4y
effective anount ofa conpound-of Formula-1. :Exanples of su

i nf | ammat ommgaﬂg@gases -reactions, and the | ke Al.so-.i-ncl ‘Nﬁ%sobﬁs&&s net hod
of treati ng. or. pr eventlng a. tyr03| ne 10 ki: nase dependent di sease-or .. ~
conditionin:a-mammal . whi ch: corrprlses “admimi stering to a. marrmallan SRR

pati-ent: in. ‘need of ; such tfeatnent ‘a therapeutlcaily effectlve arount-_of . a .
conpeund - of - For mul'a I The. therapeutl ¢ -anount.vari'es. accordi ngto. the ol

specific disease an i's di sc bl e to t'he: skllled “artisan w t-hout” undue
exper.i nentati, #pount o af@mpogp ulg 1 i) com lﬁﬁ“ﬁr“"ﬂ}%‘if@ﬁﬂ"i"n@ retinal

" vascul.ari: zat hgghﬂmli,ﬁ,h |s corrprrsed of ‘adni histering to a mammal. in’ need.

of such’treatment ‘a-.. . therapeutlcal I'y effective amount of conpound of
For nul a 1is also; encoﬁd@s‘sdhinttug/scopeobthesmrmnommmnetbndthng of

treati ng of preventl ocu ases as, di.abeti.c retinopat hy and
age-r el at ed nBcRIFA™Y ;ag}agerf W‘B&B"Sﬁe@aﬂ IPetrm&e '?Iﬁé"l?’ﬁt/ent ion.. Also-

i ncl uded vt higin #ﬂi@s&%ﬁﬁﬂ%ﬂfﬁﬂﬁ@é@@&ﬂ? ﬁa\fcﬁﬁatah%msf ]%dtﬁﬁo?f treatlng]
or prevent| ng i.nf.| -apmat ory | seases, such as- rheumatoid arthritis,: :

psoriasis, ¢ ?@Btader mati-tis and del ayed hypersenSI tivity.reacti ons

wel |- as treatnment or:pr ol.0 “sel ect ed ,:‘
from ost eosar.cona, -~ ost egg%gtﬁb?tgfhs%h%%g& &%qﬁe%@g“qﬁgg R%‘ﬁ‘i‘t also ..
cont enpl at es’ thleeeachmgsoontmhedhminant ly:- cI ai med... corrpounds i'n conbi natijon-.

with.a second compound -g&l ected, fro estrogen - ecept qr. ~wodul ator
2) an androgen recept or . HEGHrS ﬁn@;ﬂ%@tﬁﬁ%ﬂﬂ%@@sﬂoﬂs’ﬁe&m or, 30 .

4) a cytof@xi ﬁa@&@ﬁ%mﬁéﬁoﬁ@&ﬁﬁ?h@@@&e%ﬂﬁw 6&&1@'0& t.fcrrawan@ssees 6>
pr enyI pr ot e| h: transferase 1'nhibitor
Tyrosme kinases elther dlrectly or mdu‘ectly partxcnpate in the sngna.l transductlon
pathways ofa vanety of cellular actmttes mcludmg prohferauon, adhesmn and
mi gratlon, and dlﬁ'erentmtton Dlseases assoc1ated w1th tyrosme kmase actlvmes
mclude the prohferatxon of tumor cells, the pathologlc neovasculanzahon that - -
15 supports solid tumor growth,, ocular neovascuianzat:on (dlabetzc ret:nOpaﬂ1y, age-
related macular degeneranon and the ]Jke) and mﬂammatton (psonams rheumato:d
arﬂlntls and the hke)
The compounds of the present mventmn may have asymmetnc
centers, chlral axes, and chiral planes (as descnbed in: E.L. Eliel and S.H
20 Wﬁen Stereochemlstry of Carban Compounds John leey & Sons New
York, 1994 pages 1119- 1190), and occur as racemates racennc mlxtures, and
as mdmdual dlastereomers thh all possible lsomers and nnxtures thereof;
mcludlng optlcal 1somers bemg mcluded m the present mventlon In addmon,
the compounds dlsclosed herem may exist as tautomers and both tautomenc
25 forms are mtended to be encompassed by the scope of the mvenhon, even
though only one fautomeric structure is depzcted F or example any cla1m to
compound A below is understood to mclude tautomenc structure B and v1ce

versa, as weIl as mlxtures thereof
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anHVG- CoA reductase'inhibitor,,_ 2. an "MW protease : |nh|b|P2\ i?
reversetranscriptaseinhibitor an . 10): anot her angrogene WW@H i tor.
'10 :. 15 Prg gs an |ogene5|s i nhibitors are sel ected:-fro. p: .
consrstlng o?bﬁﬁ nlugltor ntubrtor of epldermal-derrvggtr}ciﬁm‘\’/\?‘;‘15%J
factor -an inhibitar. ' of. -f|broblast derlved gr-owt h. factgr, ‘an. |nh|b|tor
of . ptatetet derrved gromth factor, an .MVP (natrrx et -Aoprotease)
i nhi.bitar,. an |ntegr|n bl ocker, |nterferon a;: |nterleuK 1212 . pe
polysulfate S a cyclooxygenase |nh|b|tor carboxyantdotrlazole AT
conbr et ast.atin. A- 4, squal anine; 6?C>chloroacetyl ”L )= funaglllo
'thalldontde 'angrostatrn A% ) “VEGE: Preferred
estrogen receptor nodulatprs ar ¢ | er Also ‘incl'uded- in’
t he 'scope of the clains i/ - _of. treatlng*//' -EE’ '“'h conprlses:;::
adntnrsterrng a therapeuf eff@btrve anmountg of a onpdund of - Fornul.a .
1 in conbi-nati-on--"wi'th radratrqm therapy andior |1r ”nbrnatrdn mnth a
conmpound- selected f.rom :1)" -ariestr:ogen. receptor od ;ator ‘20 2) ‘an Efﬁ
androgen.: receptor .nodul e 3) AWetanId receptor nodul tor 4) a cytotoxrc
agent 5) an: antrprollferatlve agent

When any vanable (e g. R4 R6 R‘Sa etc) occurs more than one fime -
5. m any constltuent, its deﬁmtron on each occurrence is mdependent at every other
occurrence Also combmatlons of substltuents and vanables are pernnssrble only 1f
such combmahons result m stable compounds Lmes drawn mto the nng systems
from substrtuents md:cate that the mdlcated bond may be attached to any of the
subsumtable nng atoms If the ring system is polycychc lt is mtended that the bond
10 be attached to any of the smtable carbon atoms on the proxrmal nng only
Itis tmderstood that substltuents and substltutJon patterns on the
compounds of the instant mventlon can be selected by one of ordmary skill in the art
to provrde compounds that are chemtcally stable and that can be read.tly synthesrzed
by teehmques known in the art, as we]l as those methods set forth below from readrly
15 avarlable startmg matenals Ha substrtuent is 1tself substltuted w1th more than one
group, it rs understood that these multlple groups may “be on the same carbon or on
dlfferent carbons, SO long asa stable structure results The phrase opt:onally
subst;tuted with one or more substltuents” should be taken to be eqmvalent to the
phrase optjonally substltuted thh at least one substrtuent and in such cases the
20 preferred embodrment wrll have from zero to three subst[tuents
As used herem, "a.llcyl" is mtended to mclude both branched and
stralght-cham saturated ahphatrc hydrocarbon groups havmg the specrﬁed number of
carbon atoms For example, Cl Clo, as m “C1-—C1o a]kyl” is defined to mclude
groups havmg I, 2 3, 4 5,6,7, 8 9or 10 carbons in almear or branched
25  arrangement. For example, “C 1-C10 alkyl”. speerﬁca]ly mcludes methyl ethyl n-
propyl i~propyl, n—butyl I—butyl, l-butyl, pentyl hexyl heptyl octyl nonyl, decyi and
so on. The term © cyc]oa]kyi” means a rnonocychc saturated ahphauc hydrocarbon
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6) a prenyl-protein-transferase inhibitor, 7) : an HMG CoA reductase
i nhi bitor, 8) an HrV protease inhibitor; 9) a reverse transcridfirisd004
i nhi bi-t.or; w@\fl,2ed43) - @not her -angi ogenesi:s. i-nhi-bi. t or... And. yet,
enbodi ment.. of tzﬁe |nvent|on IS a. 9ret hodof : “30." treatlng car@gﬁgo\?\ﬁgsgﬁ
corrprl ses “adni:ni stering a. therapeut icall'y effect ive £18: trastuzumab ‘anunt -
of a. corrpound of ‘Fornula | in conbinatian. wth pacl iitaxel: or  Al'so: vvtth'
t he scope: of ‘the invention.is.a net hod of reduci: ng..-:19 April: 20047
PCTI USOQ 28625 orpreventi.ng tissue ‘danage fol | owi ng a cerebral. |scher| t=cr T
event whi ch-cHRPP Egusgéhﬁ speeified nygber: quw@mmsamr;cxempbct‘mbauomnt of ‘a-

06 pat ol og PRRESAGR ARG ISRRIEI 4 2SRRI 0 rore -“"'};

tyrosi ne ki naselopenth,icgelohexykiandsesnei t-her .di. recthy .or indirectby " .7
participate. in the sigpal -transduction - pat hvways: of .a_vari‘ety. of. ceI I uI ar
activities ircl ud| ng- proN#PWéFP‘@FFnt%ﬁﬁ@SFG}FIWD%@P’éﬁ grawpiof

di f ferentiatiphie t‘t

i ncl ude the pr oicafer at| on of m)r ce cthgdhﬁag%i&bo*yggﬁ vasc% arl zatl
t hat 15. suppﬂhﬁlteﬁorsomainpaumnhe;ﬂeﬁmﬁuns@cfmllqd ambcyckmﬂqﬂabwfat i.on: (di abet ¥ c
reti nopat hy; ~age:. r.el at mac | rat L'on,

ar
i nf | ammati on (psori asi s t@?ti’f ?’HFFStsipgc
corrpounds of . fefgs W@Mhoﬁdﬁ@ﬂ}dr@@arﬁ@ﬂrddﬁé? sﬁﬁsgm;r%htdcﬁed or cychc

eontaumng from 2 to 10 carbon atoms and at Jeast one carbon to carbon doub]e

10 bond. Preferably one carbon to carbon double bond is. present, and’ up to four
non—aromattc carbon—carbon double bonds may be present. Thus “Cp-Cg’
alkenyl” means an alkenyl radlcal havmg from 2 to 6 carbon atoms Alkenyl
groups 1nclude ethenyl, propenyl butenyl 2—methy1buteny1 and cyclohexenyl
The strarght, branched or cychc pomon of the alkenyl group may contam

15 - -double bonds and may- be substxtuted if a substrtuted alkenyl group is mdrcated.

The term a]kyny i refers toa hydrocarbon radical strmght, branched
or cychc containing from 21010 carbon atoms and at least one carbon to carbon
tnple bond_ Up to three carbon-carbon tnple bonds may-be present. Thus, “C2~C6
alkynyl” means.an alkynyl radrcal havmg from 2 to 6 carbon atoms. Alkynyl groups

20  include ethynyl propynyl, butyny] 3-methylbutynyl and-so on. The straight, branched
or cychc portxon of the a]kynyl group ‘may contam tnple bonds and may be substltuted
1f a. subsntuted alkynyl group is mdlcated.

In certain mstances subshtuents may be deﬁned w:th a Tange of
carbons that mcludes zero such as (C()-Cs)a]kylene—aryl Ifaryl is taken tobe phenyl

25 thxs deﬁmt:on would mclude phenyl 1tself as well as -CHzPh, -CHzCHzPh,
CH(CH3)CH2CH(CH3)Ph, and so on

As used hereln "aryl" is 1ntended to mean any stable monocychc or
bicyclic carbon rmg of up to 7 atoms in each nng, wherem at least one nng is

aromatlc Examples of such aryl elements mclude pheny] naphthyl,
30 tetrahydronaphthyl mdanyl b1pheny1 phenantbryl antbryl or acenaphthyl In cases
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centers, chiral'axes, and chiral planes (as described in: l.I gé}mand
S.H 20 Wlen, Stereochem stry of Carbon Conpounds, John WI e?
Yor k, 1994, 119- 1190),-.and_occur as racenstes; - race

K. 1994+ B350l 119 119 ”ﬁ:r@@&%

-and,
as indi vi du ereomers, with:all possi:ble i sorrers ‘and

ther-'é-of_’, ' '1 ncl udi ng opti '| cal isoners, ~bei ng i ncluded-.in the pr. esent
inventiaon.. In addition, the’ corrpounds di scl osed herei.n may exi:st, as
tautoners-and both tautomeri-c. .- 25:forns are. irntenhded. to be enconpassed=__

by the scope- of. the invention, even t hough . onIy one -tautonmeric structure:- |s'
depi'cted. -For »ﬂmaﬂjeawlaﬂmbstﬁhmtm blcyclmoaqdcnmdmg lbabmwmmtlan@l@rtmdetwbctdo '

include tautoneri t.ur.e. and .vice ' versa; as wet |- as” mxtures
thereof Thes %trt’%"@tlﬂ%‘% 1%1%'65%? HP“FI%‘ i-ivent i‘on wi1'l- be’ apparent from
t he. t eachi ngs contan Tﬂ&eﬂ;ﬂhéﬁfddrﬂZQMseH%efeuaﬁapr&@msmléﬁ.oﬁecyaﬁc oRG

R6a etc.). occurs nore than one tim. 1.n any-constituent, its definition. on
each’ occur r endicyclic risgoSan de'd ptomsyin eagh rrygdwlmam %&@Eﬁrqnéﬁ@é is pyosatic'and .

conbi nati ogs t, S f ch
conbi. nat i ogs rcggéﬁ%#gﬁggﬁle?%gatgoun%gkt%ﬁl nes. g%&ﬂ ‘%h%{‘L’tﬁféie (?’Ilgémé?stems
from substi tU&lﬁt&obﬂﬂigﬁﬂ@emmthbh&pdtﬁﬂthﬁﬂéﬂnh@ﬂduﬂfﬁdeﬂma&tﬁcﬁ(hhﬁtbdtt& any

of the “substitutable:ri at’o [ f-the_.ri gsys m:i.s! . polycyelicg,"
i s. intended tagEfmyh é"@éﬁ‘gg] “E’Ggﬁ%y a‘ﬂ‘fla%?é’&y BYEHRP gf indpiyl, F%%?@Iﬂar boh
: atons on thefefas Enc;{ll'&%z@fﬂle‘ﬁ yl, bt ﬁeﬂtﬁhaﬁﬂylt iSRS, okl - and

SUbStItUtIOﬂ patt r’ns cohpounds of e -1 nstant  i-nventi on.cah. be .
sel ected byonescodazdyljumiauigl g)kazmyll, pyridreinydrpyridinyd, pyriovdioy, pomelylirds that._..

A R #e R b A e e e e R 1511
avai | abl e st andndB@todate Iinomcfe thé N-@uael b&ﬁtdﬁweafamﬁmhbgﬁi—éorﬁéiﬂﬁ@ﬁet&@yw th'

nore t han one ;
In cases where the heteroaryl substituent is bicyclic and one rmg is non—aromanc or

contams no heteroatoms itis understood that attachment :s via the aromatlc rmg or
v1a the heteroatom contammg ring, respechvely

15. % As appre01ated by those of skill in the art, “halo” or “halogen as: used
herem is intended to include chioro ﬂuoro, bromo and jodo. The term “heterocycle
or “heterocyclyl” as used herein is mtended to mean a 5- to 10-membered aromatlc or
nonaromatic heterocycle contammg from 1 to 4 heteroatoms selected from the group
consxstmg of O,N and S, and mcludes bxcychc groups “Heterocyelyl” therefore

20. - includes the above menhoned heteroaryls as well as chhydro and tetrathydro anaiogs
thereof. Further examples of “heterocyclyl” mclude but are not lumted to the
following: benzolmxdazolyl benzoﬁxranyl benzoﬁJrazanyl benzoPyrazolyl
benzotnazolyl benzothlophenyl benzoxazolyl carbazolyl carbollnyl cmnolmyl
furanyl mndazolyl mdohnyl mdolyl mdolamnyl, mdazolyl 1sobenzofurany1

25 1somdolyl 1soqumoly1 1soﬂuazolyl 1soxazolyl naphthpyndmyl, oxadlazolyl
oxazolyl, oxazolme 1soxazolme oxetanyl pyranyl pyrazmyl pyrazolyl, pyndamnyl
pynd0pyndmyL pyndazmyl, pyndyl pynmldyl pynrolyl qmnazohnyl qumolyl,
qumoxahnyl tetrahydropyranyl tetrazolyl, tetrazolopyndyl, ﬂnadxazolyl, thla.zoiyl
thlenyi, tnazolyl azeudmyl 1,4~ d1oxanyl hexahydroazepmyl plperazmyl

30 plpendmyl, pyrrohdmyl morphohnyl ﬂnommphohnyl dlhydrobenzomdazolyl
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roup, it is understood that these nultiple groups nmay be on e samne
gar bon or on different carbons, so long as a stable structur’érlrpé@&oﬂs The

hrase "o .substituted wth one.or .nore subst i tuen shoul d be-: . -
Faken to- géhgqu‘rlﬂv% eht to .the -phrase optronal |y substi tut: %TWSPWQP | east;;
one substituent” and i nsuch cases the :20 preferred enbodr nent - vvrllhave

fromzerotothree substituents. As used her ein, "al kyl™ i s lntendedte 3
i ncl ude®  bot.h- branched and . straight-chain saturated ali: phatlc_ hydr ocar bon-;_z
groups havi ng t.he - specrfred number-of “is in"C L -Ci-0 akyl" i's.defi ned .:
to incl ude '%‘%‘ERP.@F\%@}'W sllwdsabenzcswpbenﬂ,,dlmdrebmomberdamﬁmya

‘ . b 'dﬁg%ﬁjc &8 C la-al yI"
lslpggrarzr cal | ;ar ncl udes rre H@'}Qfﬁﬁ{}fyj pr%lf’) q‘paz‘i?lybflglyﬁmmﬁhﬁﬂl 1 - butyl ‘
ool o o Mypﬂ?iydrmmlylt ﬂg@m{ yﬁ@fmﬂ R eopyize bg’gﬁ delgerm
choaIkI cycljc saturate arparc ydr - 3
Aprlll 2004 PC%U%&EYE'&D g ndrapeolyl; Eaydroapeeint carbon
2yglmgpr opgsl erret hyclﬁecycl opr opy?{ adiazg aczf)ldfgj’uq’hﬂdm@e@tﬂhy[ Sl
:cycl opentyl dd%bdmihezo}ﬂ dlhmdtoezendmyl methyreﬂed{m@enzmrtf&s@g&%ﬁ&hﬁ)?%da
I or non I Kej ted nu of ‘¢ on: ‘at-ons S
;%/t: alc(r;led througﬁl‘il ‘?ﬁ’ gé‘td&i'% {hemo |%§f§§imeqtr|$gﬁ@p@{r@y t:%ﬁl?ﬁ%&‘g@é’ant he
definitions Obccdrafitda SatB(b]Qthider \aﬁ)ﬁﬁ@teroatom.' f ”0 nurrber Of Car bon at oms '

=S ecrfred rthel. term. al kenyl.".. -
s p U ealkyl, alke?dy] a]kynyl cycloalkyl aryl heteroa:yl and heterocyclyl

R 10 : substltuents may be unsubstltuted or unsubstltuted, unless speclﬁcally deﬁned
' 'othermse For example a (C]-Cs)alkyl may be suhstltuted vnth one, two or three 3
subsntuents selected from OH X0, halogen alkoxy, dralkylammo, or, heterocyclyl,
- such as morphohnyl ptpendmyl and 50 on In this case, if one substttuent 1s 0X0 and
o the other is OH, the followmg are mcluded in the deﬁmtlon -C—O)CH2CH(OH)CH3,
15 -(C=O)OH -CH2(OH)CH2CH(O) and 50 OIL .

_ The pharmaceuttcally acceptable salts of the compounds of ttns ' 7
mventton include the convenuonal non-toxic salts of the compounds of thlS mventlon |
as formed i morgamc or orgamc acids. For example conventlonal non-toxic salts -
include those derived from i morgamc acids such as hydrochlonc hydrobronnc

| 20 .. sulﬁznc sulfaxmc phosphonc nitric and the llke as well as salts prepared ﬁom
orgamc acids such as aceuc proplomc succxmc glycolic, steanc lactic, mahe
tartanc c1tr1c aseorb1c pamoxc, malelc hydroxymalelc phenylacettc g]utaxmc
benzmc sahcyhc sulfamhc 2-acetoxy—benzoxc fumaric, tquenesquomc
methanesulfomc, ethane dtsulfomc oxahc 1sethlomc tnﬂuoroacetrc and the llke

25° = - -In certam mstances R7 and R8 are deﬁned such that they can ' be taken
together with the mtrogen to Whlch they are attached to form a monocychc or bxcychc
heterocycle with 5-7 members in each rmg ‘and optlonally contalmng, in 3dd1t1011 to
the mtrogen, one or two addlttona] heteroatoms selected from N,0 and S, sa1d
heterocycle optrona!ly substztuted with one or more substxtuents selected from Rﬁa

30  Examples of the heterocycles that can thus be formed include, but are not lzm1ted to
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.10 refers to a non-aromati c hydrocarbon radical, straight, .
branched: or.cyclic, containing from2 to 10-carbon atons and 1816304 one
car bon-t.o ubl e.-al-kenyl " .means :an al kenyl- radi cal 2 to
6 car bon at%géns ﬁ&%?enyl ‘bond. Preferably one car bon: t o-car bg}é&}(g%o%% j
bond-i s; present " and-up-to four ~non-aronat i- ¢ earfbon-¢arbon’-doubi e
bonds:- miy be' present:. Thus, "C2- 6. ‘groups, |ncI ude ethenyl propenyl
but enyl 2« met hyl buf: enyl ‘and cyct ohexenyl The st.rai ght, “branched or
cyclic ‘portion of the al kenyl: group may .contain 15. doubl e bonds .and naybe
_subst ituted i ﬁh@foﬂgmg, keepivg & mdythatghobgeiosy¢lnds clzt!(mdllymﬂtllémirmth one": .
akynyP “refers t.o.a_ hydrocarbon - r%gr cal -strai ght ‘branched:..or cycli: c
cont ai ni-ng. fr8ﬁ¥“2’r‘i31bf@ Bisdaser o RYAd at Teast “6ne. carbon-to. carbon:
trr pl e ‘bond. Up t'0. three -carben- ¢arban-tri pl.e; bonds’ ‘maybe: present . Thus

" C2-:C6. aI kynyl.". méans an: al. kynyr fadi-cal. -havi ng-from2 to-6 car bon at ons. -

Al kynyl groups * 20" "inel ubtge et hy”iéba propynmﬁa Butynyl:; 533 methyl but ynyl. - and
so on.. -The strai'ght, b nched or: cyt:l iC |on of t e .al-kynyl group may
contai n triple bonds a,rfd -be'/_§ b t| ﬁ)l - ast Dute ¢ al kyr nyl: group
is indi’ cated In ca-thin i ga ‘es; /s t Uept a%a E'T“Rred withg!

range ‘of > ‘car bons that\-r-qq} udes Yyer such- ] (COCG 'yl ene- aryl If aryl
is taken” to"be. phenyl 25 th| s -def | n|t| on would" rncl ude phenyl rtself as

wel | -as. -CH2Ph CHZCH CH(CHER I42€H(CHB Ph;'and- so on. A ‘used. -
herein, "aryl" is i te any,, st > rmnocyc/{”"\ “R%Bi.cyclic,
car bon’ rlng of ‘up. t m;f'rhl % ler-el B—gy rea§( oné rlng rs_
aromatic: Exanples of su ryI nts i NnCAu ht hyt 230

he N S
tetrahydronapht hyl',. |ndanﬁ “bi pherlﬂ/ phenan‘Rﬁaryl antir R or: acenapht hyI {
In case$ <21 19 Aprrl .2004 vr/nere the aryl substrtuent i s - bi cyclrc and one
ringis. non aromatl i, nd ood As/ﬁptecrg t hese ‘of. skil'l

Tianded

|nclude

the art, "halo' .. Nhalo e*" sedstdei [
The\tsgrm héf\ergacycle

chl or.o, - fI uoro,. br orm "ay

Preferably RUisH. Also prefered is the deﬁmhon of R2 and R

3asH. Preferably R5 isH. ’I‘he preferred heterocyc]yl substxtuents are those shown
lmmemately above plus pyrdxdme, pymmdme pyrazme pyndazme
tetramethylenesulfone butyrolactone tetrahydrofuran furan, indole, and th10phene

10 Preferably t 1s 1 and R4 i is d:splaced at the 5—posxt10n of the mdole accordmg to the

followmg numbermg scheme
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- Heteroaryl groups within:the scope of-this definition inclu u not
dB i 2055

limted to: bicyclic. ring of up to-7 atons in each ring, wh ast

. one:. ring: o B ic and-:;.contains.from - 1 to -4 heteroatorns. sel-ected - -
fromthe group. - consi'sting of O “N'and“S..:: The' term het erDaFPI0Ee2S used.
herein," represents a’ stable nonocycllc or- that -attachment i s via the' . w -
aronat it rlng furanyl thlenyl benzothlenyl benzofuranyl L
qU|nollnyI ISngIln0|Iny| oxazolyt acrldlnyl carbazonJ C|anI|nyI
qU|noxa1|nyI pyrrazol yl |ndonI‘ benzotrlazolyl . |soxazolyl ndolyl

pyrazinyl, pyndaznnyl pyndi nyl .. pynntdlﬁyl ﬁyrrolyl 10.

tetrahydrqu|noI|ne As Wth. the defi & ' heterocycle belomf S
"het eroaryl " its. al so understood toiy 8 ‘N oxide derivative of ‘any.
ni t rogen: cont ai-ni ng. heteroaryl ln cas ¥e the heteroaryl- substltuent

i s bicyclic and one ring i$:non- aronat|c4or 6onta|ns no heteroatons 1t _
underst ood that ‘attachment’ i-s- vi-a the-ar omati ¢’ rlng or. wiathe heteroatont

cont:ai Ai'ng. rtng,_respectlvely or- "heterocyctyl -as . used" ‘herei ni's’ i nt.ended.

??Sf‘i‘”f Sdi R ODER S et BB G oo be B8 45495'3553 6 'e?ne?é’t”éﬁ'ﬂ”'s”gf

ZEOVL”}& ?Zn?ﬁ&tbﬁoa Wf‘? %ﬁ;‘?@ﬁﬁ%ﬁ%%ﬁe%sﬂg gﬁtt‘%w@ﬁifotgs:.-;
F

thgret?ol | o%l\nrtng azol t:ﬂ%ggﬁg%%ar an tpgﬁ%yéd%d?&)ﬁém%% E',%- me to

b | | o

ci?ﬁi%f?f" y“’“‘wf*?ﬁi’;‘f’m@*@nn MR 6nee; P! BRI COOIRIR S%Smrtfmbly

i ndol yI ;i ndoRazi oylcs & MVRS'P&?&M%{T >ﬁ8are Fﬁhéof; H‘ﬁjtdflther/arebe

i soqui- noI yt, i sot h| azol yT, -i soxazal yl pyndt nyl I azol
oxazol yl ;- oxatakbn mgethesmthztbe nmegemtoemaolytheypwmhemriaﬁn ay]honopya@zgyy y1,

pyrlda2|nyl I,do r1d n ynaa pyridyl .. pyrunidyl, pyrrolyl,
qui nazol i nyl, %"t‘ﬂzfﬁsyh ﬁ%IerﬂB‘Eeﬂppﬂ qostatrangadtaaﬂcy 19 {Q themifogsacmpior
tet razol opyri gyd addiibratlhareRiad nyl,
1, 4-di oxanyl, heiahydroazepl nyl1S %ﬁ%‘%@ﬁygﬁiﬁ%@%ﬁ?éﬁ@ leogﬁg'l&uz‘d@nyl

mor phoI i nyI suhsnmqomh bng/bx mdrd‘spasmbanzsuls&sﬂaﬁﬁhﬂt?a 22 19 Apr i1°2004 .
The pharmaceutlcally acceptable salts of the compounds of ﬂ'llS

mventton can be syntbemzed from the compounds of tlus mventlon Wthh contam a
basm ‘or acldlc mmety by conventtonal chelmcal methods Generally, the salts of the

15 basic compounds are prepared either by ion exchange chromatography or by reactmg
the free base with stoxchlometnc amounts or with an excess of the desued salt-
forming inorganic Or organic acidina smtable solvent or vanous combmatlons of
solvents Smularly, the salts of the acidic compounds are. formed by reachons w1th
the appropnate morgamc or orgamc base

20 T 'I'he compounds of ﬂllS mventton may be prepared by employmg
reachons as shown n the followmg schemes, m addltl(}ll to other standard
mampulattons that are known in the hterature or exemphﬁed in the expenmental
procedures These schemes, therefore, are not lnmted by the compounds listed or by
any pamcular substltuents employed for 1llustrat1ve purposes Substltuent numbenng

25  as shown in the schemes does not necessanly con'elate to that used n the claJms
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di hydr obenzof uranyl, di hydrobenzot hi ophenyl ; -di hydr obenzoxaz .

, - di hydr of ui anyl dlhydr0|n1dazolyl dlhydr0|ndoly| . dlhyd38/§5%§g¥%lyl

di hydroi so dthydrooxadlazolyl dlhydrooxazoiyl |nyI
d|hydropyrgggﬁéghiﬂlhydropyrld|nyl dlhydropyrunldinyt dlhygﬁgggg%é y

di hydr @qui nol i nyr, dlhydrotetrazolyl dlhydrothladlazolyl

di hydr. ot-hiazal yl-, dlhydrothlenyl dihydrotrlazolyl dlhydroazetldlnyl
nethylenedloxybenzoyi tetrahydrofuranyt -and; tetrahydrothienyl ~and "; =
N- oxi des - thereof- Attachnent of “a heterdc clyi sutistituenf can-. ci ao ‘cut..
v a ,carbon atomor via.a- heteroatom_'SéﬂEﬁﬂE&l -al'kenyl . al kynyl , :
cycloalkyl aryl - heteroaryl -and- heterpcyclyl. substltuerlts maybe - o
unsubstltuted or unsubst.i t uted, unless speC|f|caIIy ‘defined otherMAse ‘For

exanpl e, a. (CasQ()al kyl mshobﬂ: ﬁ@@ﬁ&hés&%qﬁmelmeqe.%entm @hﬁehyememzed
subst i tuent s. sel-ected from OH, ~oxo;: hal ogen _al kox&/‘ -dial. kyI am no, :

or. het erocycl. ;bwthesmalasoqedmﬁéﬂush Gy’ thIlS

case, A f -0 e stlt £
ool idea Bt RIeerS nf.c[*?%lafﬁéﬁc?“%ﬁ?c?%é% @%&v%f%“? : »_%ﬂsﬁ%ﬂgcgﬂe E
- CH2( OH). CHZQH&@)ade&Wﬁo&@nﬁg\thﬁ;h@cwm m&tmtofeahﬂgtdmhq-ﬁcqhbmcehlmmf t he
conpounds of- this -invention.ingclude the conventional -non-toxi Ceial t's- of

the conpounds ibfheat:sAISesaavR &h cheer s HRPTERBRHAM P Bmdakgat%l gedy . For
ex arrpl e, conventi.o nal noﬁbhhﬂé'ﬁllﬁ?&ités one possrble protocol for the coupling of the .

mdole and qumolone mtermedrates to produce the desxred compounds Scheme C

10 .111ustmtes one possrb]e synthehc route to the synthesrs ofa represeatatlve compound e
of the present mventlon, 3+ (S-methoxy—lH—pyrrolo[Z,B-c]pyndm-Z-yl)—1H—qumohn—2—
one C-6
Scherne D shows the synthesrs of the mdo—naphthyndmes and rodo-
pyndo-pyndmes 'I'he resultmg 1odo compounds can the be coupled W1th appropnate
15 .mdole boronic acid as taught m the other schemes to arnve at the desrred product.
The startmg chloro-compounds can be prepared accordmg to the method taught by
D J Pokomy and W.W. PaudlermJ Org Chern 1972 37 3101
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i ncl ude those derived frominorganic. acids such as hydrochl .
hydrobrom c, 20 sulfuric, sulfamc, phosphoric, nitric and 3%&4@"’ E%M as
wel |- as- sa ared fr_o_m.orgamc acids such as.-acetic,

succi-ni’c,. k% 88#9% sstearic,: Factie;  malic, “tartari C. gﬁ@ﬁbg&m%ms

ascor hic,: pal ‘NOI-C - mal eic, 'f ydr oxymatl eic, -pl .e'nyl aceti c, gI ut-anic, benzou c -
sal i-¢yli.c,  sul fam [ic, 2: acet oKy~ ben20| ‘€, fumarrc ~tol. uenesul fom c, ‘
met hanesul fonic, - et hane di‘sylf-oni i exal Fei ‘set h| oni'e; trifl uoroacetl C. and'
t he like. - 25. In cértai-n i‘nstances; R7 and: R8 are. deflned such ‘that. they TE
can be 't aken t oget.her. Wi th the: mtrogé@M&ﬁch ‘they.are attached to form:
a nonocyclic: or -bi cycl e heterocycle W th'5-7. nenbers -in each- ring and:
optional | ycontai mmg,in-addition.to- ‘the nit rogen “one or two - additi onal

het eroat ons sel ect ed, frorp N O - and. S, said:;het erowcl e opt| onally. - T
substl tuted -with one or-Rmre.su thHJentshB@I ected. fh : 30 Exarrpl ‘es of :
t he heterocyclesthat c'n_*-t u\s‘ beforned—r—r'rc-l—trde ' [rmted to :
-23 19 April- 2004-‘-TV\O-'A 2. 'CI FalbNy. I - s He
Al so. prefered i's the: ‘def’i ni-t.l 6n “of " R2. and R 3 as H Preferably R5 |s H
The preferred heterocycl yI Asllbstl tuents are t hose.. shnwnA% mredl atel y above f
pl us . pyrdi di ne,  pyrim.dine, ~pyrazine, pyndazine, ~~.. - 3
t et ranet hyl enesul f one,, butyrol actone ‘tetralydrofur an fur an 1 ndoI e and

t hi ophene -10 Preferably -t ,go and R4 is. d|SpI aced atgf he 5- p03|t| on “of
the ¥ndole; dccordipg_to. thg WI ng ‘nu C ;=24 19 Apii I 2004‘
Pr ef erabl Yy R4 i 'sdefi ns -,I - ﬂgneNR?RS | .( -metect| kyl-eDe- Q
vvherel n Q is H OH CcR 1% OCI 06 aI kyI ene- ﬁefer'ocyclyl

5

TBSO,_~_{ . t+BuLi;B(OMe);  TBSC
N ' _—_ 'I N, B(OH),
AT T YA

16
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c.optionally .substi tuted with one to three substituents sel ected from R6a
CO C6: . IeneNR7R8 (CCONR7R8. or OCI -C3' alkyl ene-(C=~ O)RI
pref.er abl-y Cl C3 al-kyl-eneNR7RS.. Pref erabl y. -R7: and g]l ned
"such' t*hat W%ey %’?:’é be:- Tt aken” toget herf”wlth the . ni trogen Po ﬁ %3‘2
are attached to: forma m)nocycl i.c.5-T. :-‘;nerrber ed ‘heter ocycl e ‘and:: optl Onal I y
cont ai ni ng in addition to' the nltrogen one: or 10 two: addltronal e
het eroat oms- sel ect-ed from N, 0.and’ S, and,: sal «dhet’ erecycl e: optr onally
substituted wi'th one:or rmre substl tuent's - sél‘ect ed- friom’ Réa. The" :
pharmaceuti:cal.ly acceptabl e sal ts. of .t BCHEMERNds ‘of this |nvent| on can -
be synt heS| zed fromthe corrpounds of 't hi's. i:nvienti on—-whi'ch- contai‘n-a G
basic.or  aci dic noiety -by. conventi onal “chem.cal, met hods Generally, 'h
sal t$ of ‘the .. 15 basi c corrpounds are. prepared ei ther by i on. eX BBge .
chr onat ography or by reagking the: free base Witk stelﬁiruo__ {.c armunts or
wi t h:an .exces c)the degired salt- form ng’ |norqan|c OrNBHgawc: aC|d in a
suitabl-e solvent © u?]%fg)%gzt()l ng @’5‘“ -gpﬁ({ it s Siflm . 4 the = .7 -
sal ts-of - t he-aci di e orrre v%ea O S t,hN the apprOprlate
. i nor-gani-c -or: orga-\mc ba;e 20- The corrpounds of Wb V\ﬁ Tn AAY - be Lo
prepared by enploying ".reactions as.shown: in: the fol"{-o lng schénes;" s
addi tion 'to-other- stanglard -mani puI ati'ons that are. kggwnin" the’ Irterature
or exerrpl ified in the experinental procedures: . These. 'schenes,; “therefore,
are not'linited by:the. conpounds Ilsted or. by - any par . cuI ar substrtuents
enpl oyed for-. |IIustrat1ve ‘pur poses. "trtuent nunberi ng 25 as’ shown in
t he ‘schenes does not. necessar1 |y correfate: to that.used®in the cI ai.ms.” =25 .
19 April 2004 As shown in.' ScHewe & t¥e quinol i'ne’reagént A-2-can be - (
synthesi zed by the gengtal ﬁaughto-alayléhrsars F; Godard,. A.-
QJegw ner, Gdep,lotedﬁeter 1989—26——}589*1594) Derrvatl ves
with varyl ng S -ttt | 4 2. H30 ‘heat
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be made by nodifying this. procedure and use of standard .
synth.etic' protocols,known in the art.. Also shomn in' Scherd APAL200%
prepar ati.orwgforkdrsi ndol e internediate A-6. . .." Schene B: |If@@h§@%%&ﬁone
possi:bl'e protocal.-for-the coupllng of the.. |ndole -and” quunolone ; =
intermedi ates. to. produce the de5|redﬁconpounds Scheﬁe ‘C 10 |Itust ate -
one possible. synthetlc route to the ”ynthests of a representatlve c np“ nd -
of the present- invention, -~ e T TR B 5
. (5-met hoxy- |H—pyrro|o[2 3- clpyrldln-w ~‘¥1.,qU|nol|n 2 Schene D shaws: .
the synt hesi s -of 't he i-odo- napht hyri-di ness zodo. pyri do- pyrldlnes The.:]ﬁ
resul ting iodo’ conpounds can. t'he be' coupled Wit h approprlate -15: lndole
boroni c acid as taught.in- t he ot her--schengs:to arrive. at the.” deSIred
product. .The starting, chloro conp0unds .Cah be- prepareo' t-.-dln% to
met hod taught “by- D
1972, 37, 3101'. 26,
2004- 19 April 2004
10 D-4:. D5

23 19" Aprlt
Tﬁ&i-SCHENE D

c1- - - 0 S AG-3

1.'_ C-3 Pd- coupllng
N Cl S

c4

H+, hydrolysis

SCHEME D

NN oA N B(OH)Z o |

= . ' I A NIS I

N N Cl N N Ci
(MeO)B, Hs0* . CHLCN

D41 ) i ] : b-2 D-3

fj(l m”"”’? QI
}.
L N ™ N~ 7

(Me0)38 HsO" , CHacN
D5

s i
LA
N N Cl

10
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19 April 2004 D6 . 29 TBS E-6 19 April 2004 .PCTI USOO’286%§ 3@ (#g Apri |
2004 WD 01129025 PCT/ US00/ 2862 E-12 ..10 15. UTILITY The i nst'@adtPitd unds
are usef-ul. yag %@ hgraceutical ~agents for - mamals, espem al Ié. ns, -
t he treat nent of “tyrosine-kinase dependent I seases Such lseases ' ,.l
i nclude' the proliferation of “tunor cells,  the.pat hol 0gi. c. :
neovascul ari-zation. (or angi, ogenesi-s)- that supports solid tum)r gr owth
ocul ar- neovascul arization (diabetic -retinopat hy; .age- relat ‘ed - macular-;
degener’ atl on, and the l'ike) and inflammtion ( so'rr asi's, r heumat oi d .'
arthritis, and the i ke) .  The’ corrpoundsmlgl nstant i nventl on: maybe
adm nrstered to - patie ks for .use jn-the treatnepgy ‘of. ‘cancer. . The |nstant
conpounds inhibit tumdk..an 'Eogenesl’tﬂ ‘t hereby- af: itig th’éTgﬁféwth of
tumors (J. Rak et al. ger Research,——,s'rs,__4575-.- ) 99
antr-anglogene5|s|_p:r zesgof - -3 ApF | QO P U
i nst-ant. ‘conpounds.’dre also ugeful . “in the treat n:ent ‘ofLsertain” “forms “of:
.blindness - related to reli‘z-rlnal' ‘vascul ari-zat j on.. = T%Zdl scl osed conpounds are
al so -useful ‘in the treatment of- certal n
r! Boc

1DA; B(OMe)3
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bone-rel at ed pat hol ogi es, ' such as oosteosarcons, osteoarthrlt{ﬁ\ g@&
rickets, also known as oncogent osteomal a' ci a.: (Hasegawa et | et al

R adi.ol .. 2 1- 45, 1999 -Ger.ber. et al., Nature Medi ci

6, pp. 623 gvggoy%bﬁg 1999)' . And" since VEGF.direct|y pronot E&T’olgt'%@ﬂsastl c
bone-resorption through KDR/ Fl k-1 expressed in. nature osteocl asts.' (FEBS -
Let.  473:161-164.(2000); -Endocrinol ogy, . 141.1667 (2000)) the’ |nstant
corrpounds are also useful “to:treat -and prevent 10 condl tions rel at ed to
bone: resorption, such as osteoporoesis -and.  Paget' di sease. The ‘
cl ai ned- corrpounds can al so be used twm:ﬁ(mnt}dbevent tissue- damage

whi ch. accurs after cer ebral i schermi'c event's, -such. as. stroke, by feducing.
cerebral.. edema, tissue darrage -and reperfl I SI on i nj ury. fol I ow hg ‘i schem a.:
(Drug Nevvs Perspels.{ Bocl: 26H- 270 :(1998): Clip;.Trivest. 104: 1613 1620
(1999)) 15 The conpQungs, o',\ms |nvent|on rraybe adm,c,rlls ered to- rrarrrrals
preferably humans, | & - 8_Q preferably - con’ﬁr ni on: Wit by o
phar maceut i caldye~3eetr Earyyi ¥Rzl di | tqtent FX yptional | % Wi th known
adj uvants, such as al UmsSig a/rrraceutlc | Neopbgsitidn, \a :

standard phar maceut i @b practﬁce The® conpdunds - can hé a
or parenterally, .including the intravenous, 20 int %*rugc S
|ntraper|toneal subcutaneous rectal. and top| caI routes- of F oraI use
of a chenvot:herapeutic corrpound accordi ng “to this:. -invention, the
conpound. rray be admi ni stered,” for: exanple, in the formof tabl ets oris
capsul es,-.or ‘as an aqueous soI ut'i on Rr: SBEp “th'the case:of tabI ets
for oral use, 25 carriers. whi ch rare' .

corn starch, and_ﬁ?f@&i{?_rg.au_n.g‘ agent ‘ , sium Y earate, are
conmmonl-y- added For oral adm nRstration g Japsul ¢ form: useful: dil uents

i ncl ude -1 act ose and dr| ed corn starch. Wt%nR%queous suspenS| ons .are
required for oral use,  the active i n§1']éd| entis corrbl ned wi th “enul si fyi ng
and suspendr ng agents.. If desired, certain sweetening and/or flavoring 30
agent s maybe added For |ntrarruscul ar,. intraperitoneal, subcutaneous. and
adm n| stration. -327 19 April- 2004

lnclude Iactose and

‘I‘he mstant compounds are useful as pharmaceuhca] agents for
mammals especla.]ly for humans m the treatment of tyrosme kmase dependent
dlseases Such dlseases mclude the prohferauon of tumor cells the pathologlc
neovasculanzatlon (or anglogenems) that supports sohd tumor growth, ocular

10 neovasculanzatlon (dlabetlc retmopathy, age—related macular degeneranon, and the
like) and mﬂammatxon (psona315 rheumato;d a.rthntls and the hke)

The compounds of the mstant mventlon may be adnnmstered to
pauents for use in the treatment of cancer The mstant compounds mlnblt
fumor angnogenesxs thereby aﬂ"ectmg the growth of tumors (J Rak et al,

15 Cancer Researck 55: 4575-4580 1995) The ant:-anglogenesxs propertles of
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W0=0112902 :.. PCTIUS00128625.. intravenous use, sterile sol i%l onf (g)f t he
active, ingredient are usually prepared and the. total conc % ﬁ

sol ut es: sh ontrolled in“order to render.the prepara the
soI ut i-ons gﬂégygﬁ'ﬁé sui tabl y .adj ust ed- and: buffer ed_.” For n%kzgnlgﬂé)}gésfg%se
"the isotonic. The conpounds-of- t he: inst ant” |nvent|on ray al s, be- :
co- adni ni stered :with other vel | known therapeutrc agent s that are. seI ect ed
for -their parti: cul ar useful ness agai nst- the conditi-on that i's being:

treated. For exanple, in the case 'of bone-related: disor ders: -conbi. natlons

t hat-,- woul d- bethcrsstantcompdumdeaneralsaeuacfuihuﬁamqaha@moﬁwrt@n tinsq@lttisphorrat]I es, -
such:as alendr t e and, ri-sedronate: i.nteqrin -blockers (define ‘
further -bél ow) (imgﬁ T gtegt%fr \&:( @ﬁt’ﬁné’ conj ugat ed estrogens. used. |n -
hor none r epl acenent. thermmsamaamﬁmauscmswmmem -
ENDOVETRJO\l(r) sel ect.i ve-estrogen. recept or..nodul-at ors; ( SERVB) ;.- such as o
ral oxi f ene; drm@scm@ﬁ@aﬂm@asmm@mpmqmaﬁa@m qridemgketsy tssalsPespi n K

i nhi_bitorssg B, ny t are

al so usef uF 3/r$b naé % %&%ﬂ% (I%a%%g% Wca;eggle’:ﬁ(agéei%t%&cgd%wﬂpjs
anti-.cancer ag@BDsGenbet etc, Nhﬁré Mddwne)gfolﬁwoog,epp 62396mgthmmﬁm Amt s,

andr-ogen .r ecept or [ators reti-noi-d re ep or nmodul rs, " CVLat OXi ¢ :
agent s, anti prsmef‘g#péfrivectﬁrggﬁ%tesm%@mj |I?F°f1?t}ﬂﬁ's£‘@“§§ ﬁbit ors,
HIG- - CPA T eed ?esed';Hmahretogreaaabtk\@asstwsmumm% %o, ssaarraslo

traiiscriptase Tnhibitors and ot-her -angi ogenesi:s i.n ors. ."Est rogen [
recept or - modullal o667 (meﬁletmstemrmpmd&mg@homcfelméﬁ@t mdpllenmtbrt ‘the

bi ndi-ng of, .estro 0.th ece tor, .re ardl es [ es of i
estrogen. r‘&eﬁ’t}ﬁgﬁﬂtﬁﬁ‘%t‘gts |nﬁgﬁ?d%u°n’ ﬂg‘imgggnfgﬂégset% ‘F{%%xr fen, . 'i
ral oxifene, :idoxifene, méf‘lﬁﬁﬁ&a,cohfﬁbﬂaﬂ&&ﬂm,alsbareaﬁbdamdud‘etdr\pae»tcnaﬁssne o
4-[7-(2, 2-di rrethyl 1 25

0XOpr OPOXY- 4- fsmeg P@MWW@W%’@?%%WW@FW&]SB‘FbeﬁFIt‘Pk%I-‘Pylf-eﬁ‘&ﬁg)pyr an-3
-yl - phenyl - e erfikh

di ni t r ophenyl ﬁc razone g&@%& ﬁmflreérogeér]ryigje pt-or ﬁ%%@{]&% Spﬂu ef ers
to corrpounds Mmmee:ibﬁﬁ -270 (1998); J..Clin. Invesz 104 1613 1620 (1999)) '

15 ’I'he compounds of this anCI‘ItIOD. may be adlmmstered to mamma]s,

preferably humans elther alone or, preferably, in combination with pha:maceuncally
acceptable carriers or dlluents, optlonally with lcnown ad]uvants such as alum m a
pharmaceutlcal composition, accordmg to standard pharmaceuttcal pracuce The
compounds can be adxmmstered oraliy or parenterally, mcludmg the mtravenous

20 mtramuscular mtrapentoneal subcutaneous, rectal and toplcal routes of
adm:mstmnon

For oral use of a chemothcrapeutlc compound accordmg to ﬂ:us

mventlon, the compound may be adm1mstered for example in the form of tab!ets or
capsules or as an aqueous solutlon or suspensmn In the case of tablets for oral use,

25 - carriers whlch are connnonly used 1nc1ude lactose and corn starch and lubncatmg
agents such as magnesium stearate, are commonly added. For oral admmtstranon in
capsule form, usefu] dlluents mclude Iactose and dned com starch When aqueous
suSpensxons are requued for oral use, the active mgredlent 1s combmed with.
emuls1f)ang and suspendmg agents Ifdesu'ed certain sweetenmg and/or ﬂavormg

30 agents may be added. For 1ntramuscu]ar mtrapentoneal subcutaneous and
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or inhibit the binding of androgens to the receptor, regar dl ﬁg%’oL 04
mechani sm -33 19 April 2004 PCTAJSOO 28625.: Exanples of a 20
receptor-. rr%r i ncl ude finasteride and ot her 5a-reduct:

S nh}Obr tors hﬁi@?ﬁam de, - . flut amide, bicaiutamde, |iarozo 300028625
abr rateronhe acetate. . " Retr noi'd receptor nmodul at oFs" refers- to corrpounds
whi ch. nterfere or |nh| bit the..binding of retinoi ds to'the receptor,
regardl €ssof. . rrechanrsm Exarrpl es. of such. reti-noi d. receptor '
nodul &t or s-i ri.cl ude: bexarotene tretinoin, 13-cis-retinoic,acid;

:9-ci's: Fet i: noiRTAXENAuS usegqrile splptiensinfithe ?ﬁqvﬁrlmwﬁﬂmuwﬂsprﬂpmamm
h dro h 1.
ydr'oxyphenyl %’t ‘}’f 1B %lﬂﬁons%dulﬁ%ggﬂwgﬁ%ﬁé gﬁ% fe}ﬁferg%ggor mtrave ng PS); ste ,

Oyt ot'oxi-c. agent's re er. t oconpoun

i nt erfering drtotebrtdnyemratttbn bﬁsoln:tes $homld becortaiicd gn ordet tofreﬂitldmte preparation - -
I nt erfere Wwi.th 10 cel | nyosr s, +including alkylating: agents turror necrosr s
factors, “int ef¥Mfors; - mcrotubulrn i-nhibitors;,” and”

t opdi’sorer asei nhi bi t or sm&&&ﬁpbﬁﬁs%&'ﬂié’m%ﬁﬁh%rﬁﬂ) dlsoj;é’éo@adrRﬁst&

lim.ted to, - tirapazimne, sertenef,-cachectin, tasonernun,:
| oni‘dami:ne; ca\ﬂﬁtﬂih%rtwtﬂl knoamthemtrmgem&hummercted forhhbnrpanntulam t oJ

rani.r i stine, . at 150X | ‘atin oIom '
hept aplat i, “L‘?%r]% thQ a% t’"ﬁh‘s bggrgltgﬁa Y05 F’b"é‘i‘PA ‘rﬁsﬁﬂ t| he,
di brospi di um bbﬁ@felded dﬁmmbmﬂhﬂ@&%%uiéﬁé ﬁ@ﬂl@ﬁdlﬁﬁe thasélfdﬂiorfyc' n,

ci spl-atin,-irofulven,. dexifosfan de ci:s- am nedi chl or.o( 2- -met hyl pyri di ne)

pl at i.num: benE‘}‘FI& sRIRii Yf’eb 51&103?}5’@9% h aggisndronate epdyAsedrenale; dntegrim b):kers : _:'
]biars s {ndr t(arr]n ng? i or o@hﬁ{agf Pﬁé ﬁﬂéfﬁﬁ'%ﬁ%%%%# %@“@F%?t‘%&%‘;‘ﬁeé&r i ne
arseni.c’ tri.ox hé@nonk- réﬁrhceeeaeﬁ%fasm ##h 28 PREMPRO®, PREMARIN® and
ENDOMETRION@ selectrve estrogen receptor modulators (SERMs), such as
raloxifene, droloxlfene CP-336, 156 (Pﬁzer) and lasofomfene cathespm K 1nh1b1tors
and ATP proton pump mhibltors
15 : The mstant compounds are also usefil in combmatlon with known
anti-cancer agents. Such known antl—cancer agents mclude the followmg estrogen
receptor modulators androgen receptor modulators, Tetinoid receptor modulators,
cytotoxzc agents anuprohferatwe agents, prenyl—protem u'ansferase m}ubrtors I—IMG-
CoA reductase mhibltors HIV protease inhibitors, reverse transcnptase m}ubltors
20 . and other angiogenesis mhrbrtors
“Es!rogen receptor modulators refers to compounds Wthl'l mterfere or
mhrbrt the bmdmg of estrogen to the receptor regardless of mechanism. Examp]es of
estrogen receptor modulators melude ‘but are ‘not lnmted to, tamoxrfen, raloxrfene
1dox1fene LY353381 LY117081, torermfene fulvestrant 4-[7—(2 2 dtmethyl-l-
25 oxopmpoxy-4-methyl 2-{4—[2 (1-prpendmyl)ethoxy]phenyl]—ZH— -benzopyran -3-yl}-
phenyl-2, 2-drmethylpropanoate 4 4’-dthydroxybenzophenone~2 4-
duntrophenylhydrazone and SH646
“Androgen receptor modulators refers to compounds which interfere

or mhlblt the binding of androgens to the receptor regardless of mechamsm
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hydr oxyundecyl ) - 3, 7- di met hylxant hi ne, zorubicin, idar ibici n‘199\ s%or ene,
m t oxantrone, pirarubicin, pinafide, valrubicin, anrubicin,

ant i neopl- askey/28025 deamino- 3'. -nor phol i:-no= 13- deoxo | pCTIUS00/28625 -
0- hydr.oxycarmi nemyci.n, . annanyci n,. -gal-ar.ubi ci‘n, .- el'i.nafi: de, , MENILO, 755, and

4- denet.hoxy= 3- deami-no--3- a2|r|d|X|yI -4- nethylsulphonyl .25.-daunor ubi ci n_
Exanples of n1crotubul|n inhi biters |ncludepaclltaxel. vi ndesi he sulfate
3,4 dldehydro 4 deoxy -8 ~norV|ncaIeukobIast|ne docetaxol -r hi-zoxi.nj;-

doI astatl n;- vob lin.isethi onate st at-i’ t nadqt’i n RPR109881 BI\/B
184476; . i nfl ese:f, ‘Eﬁ?ﬁmﬁ 01'23 “i{itﬁg S-Hu éq gﬁsandotherﬁl-reductase -

N-(3-f I uor 0- 4-
anhydr ovi nbl asiirﬁlﬁinﬂg@%ﬁhg%%ehyl éﬂ?‘l&%a yl dtpmidle - va1 Trglg\f-ﬂréee‘tﬂ% %tﬁmr&gﬁw

val yl - L-prolyt= L-prali ne“Retmeeampthpodﬁlétmﬁ&ers mmdnﬁlbﬁlda 8Bicy ihterfere or-'_. B

Sone. exanpl €es ase inhi rsare to ecan. am ne, .

i rinotecan, G'B}'{b%gﬁ%mg%&%% %Sptl ei;l-eog)torzlre aél 5%?5%9‘? ?‘H amples of -

chart r susifs %m&&mom Ncbpioh inb@ilatoks iBcinié B&Météh@'&hﬁoﬂg 53%&1@&&% E@idf]' i
. (6H)pr opanami ne, *.1-am-no-9- et hyl - 5- f | .uor 0-2;-3=d dr 0=9- h&dr oxy_ yI 1

H, 12H: benzo| de?‘ﬁ?rfﬁwlsac% e-fifloreraeshyl errwé;np E@flﬁ: éi?omrane-
13( 9H, 15H)d
7 fz (I\l-:-l)solp;)(r}%g/ ar#%%@hﬁﬂﬁ}]‘m?%&)canpf{m%e]el%llrﬁhanBSO BNPI 1100,

BNB0915,. BNB0942, et opos?@b&otphmsqghﬂth’éref&re@ bmpouels wibhieausanel] ddith ) _0_ L
di net hyl 2' -d t '
NI. En; ( é, ﬁ;nt R§| Igﬁp?fgoﬁ i o %{ﬁcg gﬁ the cell’s flmctlomng or mhlbxt or mterfere w:th

5, 6-di met hyy - Qamydss%.o i&nﬁb&g:akﬁaﬁ@ fgenis txﬁﬁﬁ%&%@is%toﬁsiﬂt&%étﬁﬁ (5a
5aB; . 8aa, 9b)-9- [2{;

[ 2- (d| net-hy| arfisegtel ﬁwmmhl}d@m?mﬁmi]ﬂhﬂn{oﬂs hydroxy 3,55 .

di met hoxyphenyl] -5, ba,. drofi uo 6.7 2,3-d)-1, 3-
di oxol - "6-one; " 2; 3- (.met E%/’?ﬂngpg%s é:#oq‘gyﬁe%% g‘\?ﬁ’r %?@@W&%&’enzo[c]
phenant hri di nltitapazmne sertenef, cachectin, ifosfamide, tasonermm, lonidamine, carboplatin,

6, 9- bi-s[ (-2- ami noet hyi ) ani_ no] benzg{ig] ] so‘%m nol i ne-5, 10-.di one,. 5-

( 3- ami nopr opyl%ﬁ?‘ﬁ@}mﬁm LWB%FWEFP,

pyrazol of 455, 1546 ﬁﬁ?,t@ 3 heptapla
N-[1-[2(di et h)jﬁ ni)no etﬁl F m-no %} rPe t"}l%xytraénusnne improsulfan tosilate,
0x0-.9H t hi-oxartrdfesfadide, mmn@,fdmmsmdm chloride, pumltepa, lobaplatm, satraplann,

N-(2- (dl met’ hyl anhmlﬁyctm’h)ém%)fi%r ! ‘d'ﬁ}iavcn, dex1fosfam1de cls-ammedlchloro(z-

mcthylpyndme) platinum, benzylguamne, glufosfaxmde GPX1 00 (trans, trans, trans)-

bls—mu-(hexane-l 6—d1amme)—mu—[d1anune-platmum(]1) ]bls[dlaunne(chloro)platmum
20 (I])]tetracblonde dmnzxdmylspermme arsemc tnox1de 1- (Il—dodecylammo-lo-
hydroxyundecyl)—S 7-dunethylxanthme, zorublcm, 1darublcm blsantrene,
mitoxantrone pxrarublcm, pmaﬁde valrublcm, amrublcm, antmeoplaston 3’
deammo-3 -m01pholmo-13 deoxo-lO-hydroxycarmmOmycm, annamycm, ga]arublcm,
ehnaﬁde, N[ENI 0755 and 4—demeth0xy—3 deammo-3-amndmyH—methylsulphonyl-
25 daunorublcm
Examples of mlcrotublﬂm mhlbltors mclude pachtaxel wndesme
sulfate 3’ 4 -didehydro-4’ -deoxy-s -norvmcaleukoblasﬁne, docctaxol rhuoxm,
dolastatin, mlvobulm isethionate aunstatm, cemadotin, RPR109881 BMS 184476
vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxyphenyl)
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car boxam de, 6-[[2-(dinmethylam no) et hyl ] am no) - 3- hydr oxy- 7H |1ﬁg}engé€0 1-c]
20 quinolin-7--one, and dinmesna. "Antiproliferative agents”

anti-sense s §DNA_ ol i gonucl eoti des. such. as.-G3139,- CDN
GEM231, * and -I\NX3001, . and antimetabol i t'es’ such -as enoci’ tab?gérmgggflﬁﬁs

tegaf ur, pent ostat.i n,. doxi fI urii.di ne; “tri.znet rexat e, fludarabi ne,
capecit abl ne, . gal oci tab| ne, ¢yt ar api- ne .ocf osf at'e, fost eabl ne. 25 SOdI um )
hydrate," raltltrexed paltltreX|d emtefur tlazofurln R
deci t abi ne, rTg}@at rexed, pen'et rexed ‘nel zar ab| ne,

2' - deoxy-2' =neFHSANEE d@uanhydrgwnblasﬁmeohwmahyl Iz-vabdéequy:lylﬂmbthﬁ _
N-[5-(2,3-di-h nyl) 0red,
N6[[4(deoxy 4- IQI?L_&%E Ljéléijﬂ%g ll&%&eﬁn*ofﬁl @Fﬂ#ﬁgf { zgl ycero' B L- ma_i
nno-"hept epyr. anosyl| Jaderﬁonmexamplaﬂlolﬁmpomtlﬂmimﬁtd}s aieft@if@t&l;&],abl ne, el
4-[ 2<am no- 4-

4,6,7.8-t etraﬁmpia@%wwﬁ%mw éﬁthmpquwl a4 Qrea@é)enéylrdpny—-z 5"
t hi enoyl - 15 -%ﬁmﬁ%uﬂrgJne&QQﬁumNLdih%myPsqﬁﬁ@;ﬁqgioiq[ﬁaée d,;?ei'urourac_""

al anosi. ne, 117acetyl -8 tetradeca-2 acltd ester,
- swai nsoni nei (EBipropsnamins) 1 amm-aieﬂw&ﬁéﬂuoroa 3-dlhydl‘0 9-hydr0xy—4~methyl-. N

(e barmoy] o) g5 bl B o TP bbbl BSOS, ?

net hi oni

N4- pal ni't oyl mm&macr-pﬁamwe bjeBi]O@ osﬁam@mhecm, BNP1350, BNPI1100, -

thi oseni‘car bazone.. "Ant |pro1| er atlize ':, :

3-am nopyrldl -2 0Xx Lo
under . "angi og%?gﬁ 2?(‘?593031 @h@ﬁ’@&e msukumom L’unor - suppr essor.

h,.f
genes) | paff Tt SimahAfuido0h Ules, FRAAGLETS 110N POM:SEn) Rudi iy’
6; g6g t134 f?b' GedimﬁiybﬁH-pyddWEb}batmmtemsabomba Ejaﬁﬁlicnt megt Cgago |
| DLTOIS O : r Cl ase. oundas
m ch have mﬁ?ab?t{j%)q(;'g{{f WWH%MF&%H’ 5 égﬁ i e@iﬂ SD@’IB@QR%M%A&
i dentii filed. by dsdtiscypB&RISS,9€6]8; dﬁ,@moh?drbﬂﬁogﬁ 6 aphﬂfsfz@ éi?-'l 3@8%“6

assays. ‘descr.i bed or C|ted in U Pat ent. 4 T, 938

84/ 02 1 31 at pprong ne M@n@@pm&mmgyt&hydm&-mﬂmxmmmt@f -and
15 phenanthndlmum 6 9-bls[(2—am1noethyl)am1no]benzo[g]1sogu1nolme—5 10-d10ne 5-
(3 ammopropylammo)-7 'l0—d1hydroxy-2—(2-hydroxyethylammomethyl)—6H-
pyrazolo[4 5,1-de]acridin-6-one, N-[1-[2(dlethylammo)ethylam1no] 7—methoxy—9-
oxo-9H-ttuoxanthen-4—yhneﬂ1yl]fomlamlde N—(2—(d1methy1ammo)ethy1)acndme—4—
carboxamide, 6-{{2- (dlmethylammo)ethyl]ammo]-3—hydroxy 7H-mdeno[2 l-c]
20 qumohn-?-one and dlmesna.

“Antlprohfcratwe agents” mcludes annsensc RNA and DNA
ohgonucleotldes such as G3139 0DN698 RVASKRAS GEM231 and ].NX30{)1
and anhmctabohtes such as cnocltablne, cammfur tegafur pentostann, dox1ﬂundmc
mmetrexate fludarabine, capec1tabme galocﬂabme cytarabme ocfosfate fosteabme

25 sodmm hydrate, ra]tlirexed, paltitrexid, emitefur, tlazoﬁmn, dec1tab1ne nolatrexed,
pemeircxed, nelzarabme 2? -deoxy-2 -methyhdenecyudme 2’- ﬂuoromethylenc—2’
deoxycytxdme N—[5~(2 3-d1hydro-benzoﬁnyl)sulfonyl]—N’-(3 4—-d1chlorophenyl)urea,
N6-[4—deoxy—4—[N2 [2(E),4(E)—tetradecadxenoyl]glycylammo]—Legcero—B L—manno—
heptopyranosyl]adenme aplidine, ecteinascidin, troxacitabine, 4—[2—am1no-4~oxo-

30.  4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b][ 1,4]thiazin-6-y1-(S)-ethyl]-2, S-ﬂnenoyl-L-
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15 . "inhibitor of HM> CoA reductase” have the sanme neani ng-ﬁggﬁ ﬁfqen%
herein. Exanples of HVMG CoA reductase inhibitors that may b g cl ude.

but -are not‘ﬁbg%%ggg';o | ovast-atin.- (I\/EVACCR(r)_ ‘see..US Patentpﬁolitﬂjsﬂ‘f}ﬁ%lﬁ%

4,294, 926" si-mvastiatin.(ZOCOR(r) ;- see: - US Pat ent

4, 820,850:; 4 916, 239), pr avastati n: (PRAVACHG_(r) "see US Patent Nos. . -
4, 346, 227; 20 4; 537, 859; 4, 410,629;:5; ‘030, 447 and. 5; 180, 589), fi uvastatl n
(LESCC]_(r) . see-US- Patent  Nos.. 5,354,772 4:911,7165; 4,929, 437, .5, 189, 16457
5, 118,.853; 5 290, 946; . 5, 356, 896) ;- at-orvastatin (Lt PI: T(Pér) see US Patent 8
Nos. - 5, 273, 9953111@1%401@»%311105‘@8@ -§arpurgilzalanasing, 1&1’?6%’19 ivastatin.(also:

knowin- as. rlva .-
st ruct ur al Eﬁpg@ogtﬁgyxﬁ%gl I@mahgﬁﬁ%#%f%égééwgo Zj‘%ﬁ‘&‘ﬁ‘nﬁgu tors;'
th?t maybe g eldmdeci-tzlet ;6-DidnagHy] mehbadﬁ a@fgﬁ, sﬁtasmbnhﬁ;:ﬂoaietrexmm&axﬁe M - (
Yal panr, ol esterol . Lowerin Drug em try 85 89 5~_-'
Febr uar-y 1996)“1%{!%’(5’“@33?9% @H?mklg MPBISH OYZ'Hdgﬂ)'S’@EmS%P“ ggf“é?‘ﬁ? o
CoA -t edict gse i gﬂ;‘aﬂ E’:ﬁ?cafﬁ af éﬁ@{, Y.
accept abl eg- a:ngrgt%lfgggﬁg oggﬁé&am feﬁ¥dé'\£%d§ v@%oe@; t‘q@s.daﬁgtoneé Ti ng 1s
opened to formgems” &lseincl@ids mardclapal anubedm m:gmyvthﬁtctom othenthas #hase listed @ = *
and-ester forns ,of conpounds J, ch L’;aVe Aredu i_nhi bitor -,
RGN o Lo Ry e A ﬁ%%ﬁ“aﬁfaoaﬁ%wﬁactone
forms is:ii nC'sﬁQf‘ﬁb M83, WHicH 68 RCRi9erel ﬁﬂeﬁoﬂaﬁﬁﬁﬁihﬁ&-m&ﬂatbd géh%tﬂ‘a%&fe@n Of -
t he Vattone: -porti onand its correspondl ng open acid .form ..

i s*. shownbel owseedU St PafentNesS,06% hiftyfon exempla): - ‘Opei- Acid b In AHI\/G COA

reduct ase mhi.bi t or s -wher =] |
forns may Br ef erabl y be MSSBm%%g%%@rge%ﬁﬁrgm% SW&% are (
agctgggdhé?ewmmgrgg?abl ra?.;}ctisﬁ mmm??dvgct ase f\ln l?f)armmtygdg: te(r:I -
from lovast at iGPAFrducEs 1y MRy s SR 48 FE. B o1
t he term phare‘f%glét b&aﬂﬁ!ssa%&&%ﬁéﬁ&rc’i@h‘i&Ug"'I‘atﬂedtﬂ%BP%S ol hﬁa'n‘tVG CoA

reduct ase i nhi bitor shal |- nmean non- 'toxic salts of e ‘conmpounds’ errpl oyed
in th| s i nventWOrB4M2 1 - airpp. §Oridr aﬂWmefH!@-CoA reductasemhl itor” and

15 mhlbltor of HMG-CoA reductase” have the’ same meamng ‘when used herein.
Examples of I-IMG CoA reductase mhibltors that may be used mclude

but are not lnmted fo lovastatm (MEVACOR® see US Patent No 4 231 938
4, 294 926; 4,3 19, 039) snnvastatm (ZJOCOR® see US Patent No 4 444 784;
4 820,850; 4 916 239), pravastahn (PRAVACHOL® see US Patent Nos 4 346,227

20 4,537,859; 4, 410 629; 5,030 ;447 and 5, 180 589), ﬂuvastatm (IESCOL®, see US
Patent Nos 5 354 772 4 911, 165 4 929 437 5 189 164 5, 118 ,833; 3, 290 946

5,356 896) atorvastahn (LIPIT OR® see US Patent Nos 5,273 995 4,681, 893

5,489,601; 5,342 952) and cerivastatin (a]so known as nvastatm and BAYCHOL®
see US Patent No. 5,177 080) The structural fonnulas of these and addltlonal HMG-
25 CoA reductase mhlbltors that may be used in the mstant methods are descnbed at
page 87 of M. Yalpani, “Cholesterol Lowermg Drugs" Ckemzstry & Industry pp. 85-
89 (5 February 1996) and US Patent Nos. 4, 782 084 and 4,885,314. The term HMG-
CoA reductase inhibitor as used herein mcludes all pharmaceutlca]ly acceptable

lactone and open-acxd forms (1 €, where the lactone rmg is opened to form the ﬁ'ee
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15 by reacting the free acid with a suitable organic or morg?}m ﬁ?aﬁse
particularly those fornmed fromcations such as. sodium pota

al um num - q,ebm;msl ithium. rragne5| um .zi nc and:tet ramet P(Y’l‘l%%%kﬁm

as. wel [ as ‘those salts for rred from - ami-nes’ such as am*roma

et hyt enedi anmi’ ne,. N et hyI gI uca| ‘ni-nel ysi ne,- argl nme .orni’ thi’ ne choi i ne

N, N di benzyl et hyI enedl am ne; - chl. oroprocal ne,- di et hanol am ne 20 procal ne f"
N- benzyl phenet hyl.am ne, 1 p- chl’ orobenzyl -2- pyrrol i-dine-71'- -

met hyl benzi m da i et per azine; and tri s, h droxyrret hyt )
ami nonet hane: aﬁ@?f‘ﬁ@’f" a@i&ﬁﬂ‘g]%st‘?ﬁfﬁ’ qf cogrpndsyyhi PW‘G@H&MCE
i nhi bitors ”%1bﬂ&5/%ﬁwqb%d MefefBOhe luhé‘bfﬁg gﬂsat e&@%{ﬂ}eﬁ-lamd and laq[t)one

benzenesul f onat e, bénzoat’e, bicarbonate Ltartrate orat e
br oni de, -cal cufowmaetc&mded \Elalnuyiheaﬁtcepe c%thisona&xm,onc incitlistentioR 6 thellaotoﬂeanat e

citrate, di hy I"or. edet edi s toI at e, | at €; rrar at'e;
37 19 Apri | %B%I}‘gat“ﬂ %p‘?&’t"%m PPENAFE: ﬁ@t"é "gFi/%%F t at e, fi:
hexyl resor§i nat e; - hydr abam ne, -hydr obr om de :
hydr ochl ori de,” hydr oxynapt hoat e 1 iodide; i sot h| onat e I act at e

| act-obi onate; |aurate,; malat- Oman‘lj@- t o g,ﬂqu l'at-ey: rret hyI suI fat e»
mucat e, phosphat e/ di.phosphat e act:ur.onat, -Si %l’l ate, -stearate,
subacet ate, succinate,. - napsyl at ey trate, ol 'at' H - oxal ate~<": - panl aot e
pahnitate; . pant hot. henat e, - tannat.€ - tartrate; t ef)cl ate; .t osyI at e, S

triethi Odl de and. val erate warmb:-ooded ari mal’, Y &F eave in. such a i

manner- as .to rel ease t-he ‘drug f ongm and corrpound may tact:as prodrugs V\/m ch .
when absorbed into the bl oodstr of . a: Ester | vat.ives of. the’ : ‘
descri bed- BMG CoA reductase inhibitor 10 pernit the drug to afford |rrproved-'
t her apeuti ¢ ef cacy: “Pienyl - prIeﬁCé‘DlﬂCtransfer&hEn-mﬂldltor" refers -

to. a. compound which.. -inhi'bits ady one or-any cdibi nation of .

t he.prenyl -protein ‘transferase. enzynes, - |ncl udi ng f-arnesyl -protein
transferase (FPTase), geranyl geranyl-protein transferase type 1( GGPTase 1)

and ger anyl get:amﬂe@@t fﬁdﬂc&éﬁﬂﬁfbﬁbﬁ%&r&’ B opén- 5&3}’% ék%L%Qtt and’ ester -
o __forms may preferably be formed ﬁom the Open-ac1d and all such forms are mcluded |
10 within the meamng of the term HMG—CoA reductase mhlbxtor” as used herem
o Preferably, the HMG-COA reductase m]:ubltor is selected from lovastaxm and
| sxmvastatm, and most preferably sunvastatm_ Herem, the term pha:maceut:cally
_ acceptable salts" with respect to the HMG—CoA reductase inhibitor shall mean non-- |
tox1c salts of the compounds employed in thas mventton Wh.lCh are generally prepared
: 15 _‘ by reacttng the free acid w:th a smtable organic or morgamc base paxtlcularly those
e formed ﬁ'om catlons such as sodwm, potassmm alnmmum calcium, hthmm
magnesxum, zinc a:nd tetramethylammomum, as. well as ﬂmse salts fonned ﬁ-om '
amines such as ammoma, ethylened:amme N—methylglucamme lysme argmme |
L omnithine, cholme N,N ’—dlbenzylethyienedlamme chloroprocame dlethanolamme
20 procame N- benzylphenethylamme l-p-chlorobenzyl-Z—pynohdme-l -yl- _
- methylbenzumdazole dmthylamme pxperazme and tns(hydroxymethyl)
‘;amnomethane Further exa:nples of salt forms of HMG—COA reductase mh1b1tors
may mclude but are not Imnted to, acetate benzenesulfonate benzoate blcarbonate
_ bxsulfate bltartrate borate bromide, calcmm edetate camsylate carbonate chlonde
25 - clavulanate, citrate, dlhydrochlonde edetate edlsylate esto!ate esy}ate ﬁlmaxate
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:15 call ed Rab GGPTase).: Exanples of prenyl-protein transfer gzP 'B&Hz‘bl ting
conmpounds i nclude ()-6-[am no(4-chlorophenyl)(1-methyl-1Hi m!

5-yl)4ret hyl hvdloilz%zs chl orophenyl ) .- |. et hyI 2( 1F1) qU| noI ki | O%Tmsoolzsszs
(-)-6-Tam no(4 chl oi: ophenyl)(l net hyl -

| H-i.mi. dazol yI ). rret hyI ] (3 ehk orophenyl ) I rret hyI 2(I H) qul noI i none N
(+)-6:.. o
[ am: no(4 chl orophenyl )(1 rret hyl -I H—| m dazol -5 yI ) rret hyI] 4 (3 chI or ophenyi )

-1-. .20 et hyl -2(1 i nol i none,
5(S)- n but y! - | I.Etgrgt';%ﬁ g@m ggmyteﬂgl{/@l]@rlprsanﬂate hexylresorcmate hydraba:mne

cyanabenzy|) - ol ARSI kSO SodHnA hBSRP Y ) b

cyanebenzyl)- SJaqtotdm %m,hyal]ateSH:{alba(eeniandﬁiﬁsuh\‘:W¢ )mmhj'lgdlfatenmqam; a2| no

g(ra]zyl ;5 (S? r El 33‘?%‘“1 W%nnétf%’@f #’Eea%eh%l %ﬁfpé?‘%%ﬁﬁg’ﬁém% (fé‘nﬁ"ﬂ .‘ '=heny1 )

4-[ 1-(4- behasphiteli &
T T

4 i daz ol < 5. JARBE e S, iR eI AIds, 2L palepigir oxy e hy | - 4 (4-
chl or opyri di n- 2- yhnet hy | el REH.Ves dr e UBKIbLd s RN bt phivtiol 72t hY‘

} -benzonitrile, .
4{?h[|4 hygr ox?/ﬁ?mby&ndéma’yachimmb?ngz?mhichpwhm ahhoﬁmdlmtyolﬂj@bhyhgu-eam ofa
met hiyt i m.dazol - zoni-trile,
4-{ 3= [.4- (2 oxo"‘?ﬁivlge 9@f‘ﬁlﬂ1ﬂ!agwmlfmmm%mmmsw release the df“g f°rm and

i m dazol - 4ffokd fnproved the i
4-{3-T 4- (5 A orO LERAIO (1, 2 D pyridif & gic efficacy, Aprll 2004

yl met hyl.] - 3Hi m dazol =4- ymylm}mmﬁrW|Mblt¢”{rgfemo(a h

2' ] bi ridin- net hvl 1 -3H-1 nm,dazo benz nrtr|

a-[3: (5 Oco- |mh¢‘ﬁ£s St b 2 SRR S okl R b DR e,
3H i-ni dazol - 4- Woetiky famdsglrproteid ﬁaﬂs@erase@l"l&e}ilé&bﬁmgeﬂaﬂyl-protem transferase
0X0- 5H, 17H—6 10 12, 16-di nmet heno- I-Hi m dazo[ 4, 3-c][1,11, 4] di oxaazacycl o

nonadeci he: 9- c PSIREGR]] P&D(andﬁrwlgemnwymya@a‘m -IL (GGPTase- a150 '

18, 21-et haje gaﬂegn@ﬁ;?g
6, 10 rret heno 2 enzo ?Tase%iazo?ﬂpl%sﬁﬂrfmgﬂp&tf%%a;lg%eﬁsg%m%lyggoomPa]ch%c| ne--
9- o mclude (+)-6-[amino(4-chlorophenyl)(1-methyl-1 H—m’udazol- -yl)methyl]—4—(3- :
car boni tr| I e 20 d| ?ro 1 ?ii(%H (H 18, 3_3% ég then
0-22H . - . Bakrqng, & f i -‘%’é(fr)

d 19, 20 BL " : 6, 1 :
S”mgﬁ héno- 221 11o'“*é%‘r%?é?3"’“‘%%1(3“%%9’?‘l%e‘ﬁwﬁm“ﬁn@ﬂé‘?'%

9, 12] oxa-triaz BWQPM%EEQHNB(]QH@M md#zgl S-yl)m6thyl]-4—(3-chloropheny1) 1-.
. 20 methyl-2(1 H)-quinolinone, 5(S)-n-butyl-1-(2, 3-dlmeﬂ1y1pheny1)-4-[1-(4- '
- -'cyanobenzyl)—s~1m1dazo1ylmethy1]—2-p1perazmone, (S)-l (3-chiorophenyl) -4-[1-(4- :
: cyanobenzyl)-s-nmdazolyhnemyl] 5-[2-(ethanesulfonyl)mcthyl)-z-p1peraz1none, e
S(S)—n-Buty] 1—(2-methy1pheny1)—4—[1-(4-cyanobenzyl)-S-mudazolylmethy!]-2- Co

_, Ip1pe.razmone 1-(3-chlorophenyl) —4—[1 (4~cyanobenzy1)—2-methyl 5 -,
' 25 - umdazolyhneﬂlyl]-z-plpemmnone 1-(2, 2—d1phenylethyl)-3 [N—(l-(4—cyanobenzyl)-
- IH-lmldazol- -ylethyl)carbamoyl]plpendme 4-{5-[4-Hydroxymethy!-4 (4—
-chloropyndm—Z—ylmeﬂlyl)-plpendme—l—ylmethyl]—Z—methyhnudazol l-ylmethyl}
' .benzomtnle 4-{5- [4—hydroxymethyl—4—(3-chlorobenzyl)—plpcndme—1-yhncthyl]-Q-
methyhmldazo] l—ylmeﬁlyl}benzommle 4-{3- [4-(2-oxo-2H-pynd1n- -yl)benzyl]-3H—
30 1m1dazol—4—y1methyi}benzomtrde 4—{3 [4—(5—chloro—2-oxo-2H-[1,2 ]blpyndm-S -
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O her exanpl es of prenyl protein transferase inhibitors can fa I n
the followi ng publications and patents: WO 96/ 30343, WO 97113@@"%@4

97121701, 78, WD 97/ 38665, WO.. 98/28980, WD 98/-29
95/ 32987, : S%QM%% No.: 5,420,245, U. S Pat, No..’5,523, 4%%-%@03‘@;25'3&

No: I5 5,532,359, U. S. Pat . "No. ‘5,510, 519 u.''s. Pat No. .5, 589;485; U.:
S. Pat.. "No. 5, 602, 098 European Pat . ‘Publ . -0 618:221, European Pat. PubI
0 675+ 112 European “Pat. Publ. 0-604:.181;. European Pat. ‘Publ -0 696 593
WD 94/ 19357, WD 95/ 08542 WD 95/11917: WO 95/ 12612, W 95/ 12572 W
95/ 10514, .U, S.Yimgthylngl- imilazl-4rBmethyt) prarssiis 4'{&5[‘19@@&6-261-[@]@§ME-12

| / 34535, 2 96/ 0

\é\g/ 224231 9&’!@?@‘3@ %&%‘f@ﬁ’ %Mﬁ%ﬁq\%ﬁé%’i%@% r]k? 96/ 24612 i

U0 09/0cion." g ) S Afidkbh Akt fdeniontel “*’9%?%86 ‘9%“861-

6133159, WD 9. 5 |

\é\g/ goéaz W o%‘@rﬁ%ﬁé 3 W@@gﬂﬁeﬂ%@m@wﬁfﬂb@ ; 02

/31501 .

to erifrond, Wﬁiﬁ;ﬁvﬁiﬁﬁé%‘* Nk ”r‘?;ii%l ﬁﬁm”“%ff“‘)‘if

d - o R i ot ¢-9l e a

g?egiﬁ?)gr o?gl n. tbu Ega i ngwbtg or % nggg gf ;e r.o0p @’;
Cancer, Vol . ; z by 4’8&0‘? g@? i &Jﬁ]r %@Kﬂ %?ppé%‘ of

H Vv pr. ot ease. Ilﬂﬁuﬁbpﬂf{-ﬁ][l Bqllngb;@mzﬁeﬁmdicosﬁala@c@a}fb&muﬂe, and ﬁ }-19,20- -

CGP- 73547, . CGP- 61755, ' D\VP- 450, i i.ndi navi r, nel “i-avi- r.,~Li'pranavir, . <
ritonavir, WYFHOT}meﬁBlﬂ%‘PBO-5HA@,ZP~¢@m@-M 1wthepa®, meﬂﬁna-ﬁﬁffes ‘of -

s SRR RSk ety rra%gen‘i;
i nhi bi tor s" refers to cd)ﬂ:mmdeleEbﬁtpreﬁ}l}pbothntd%ﬁstﬁemmiomﬁnBeefduﬁﬁ ood”
vessels, r egar b TN ing pibAHions ind patols: %0056/3%% 13, %%ng'}sllssﬂl’:
WO 97/21701 WO 97/23478 wO 97/38665 WO 98/28980 WO 98/291 19,
WO 95/32987, U. S. Pat. No. 5 420, 245 U.S. Pat. No. 5,523,430, U. S. Pat. No.
15:%5,532,359, U. S Pat. No. 5,510, 510 U. S. Pat. No 5589485 U. S. Pat. No.
5, 602 098 European Pat. Publ. 0618 221, EuropeanPat Publ. 0 675 112, European
Pat. Publ. 0604 181, European Pat. Publ 0 696 593, WO 94/19357 WO 95/08542
WO 95/11917, WO 95/12612 WO 95/12572 wO 95/10514 U.S. Pat. No.
5; 661 152, WO 95/10515 wO 95/10516, WO 95/24612 WO 95/34535,
20 WO 95/25086, WO 96/05529 WO 96/06138 WO. 96/06193 WO 96/16443
WO 96/21701 ‘WO 96/21456, WO 96/22278 WO 96/24611 WO 96/24612,
WO 96/05168, WO 96/05169 ‘WO 96/00736, U.S. Pat. No. 5,571, 792
WO 96/1 7861 WO 96/33159 WO 96/34850; wO 96/34851 WO 96/30017,
WO 96/30018, WO 96/30362 WO 96/30363, WO 96!31111 WO 96/3 1477,
25. . WO 96/31478, WO 96/31501, WO 97/00252 WO 97/03047, WO 97/03050
wO 97!04785 WO 97/02920 WO 97/17070 WO 97/23478 WO 9.7/26246
wO 97/30053 WO 97/44350, WO 98/02436, and U. S Pat. No. 5,532 359, For an
example ofthe role of a preny]—protem transferase mhibltor on anglogenesm see
European J. of Cancer, Vol. 35, No. 9 PP- 1394-1401 (1999)
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-inhibitors include, but are not limted to, tyrosine |unase nhibj S,
such as inhibitors of the tyrosine kinase receptors Flt-1 (OEM?BQ{M Fl k

1/ KDR, ( VEGR 0 inhibitors of epidermal-derived, fibro ved,
or plat. el. et‘%aiejrzl v%d growt h fact ors, NRVIP (mat rix et al I ong eagﬁﬁdb

i nhibitors,..integrin blockers, ini terferon a,i-aterl.epkih 12/ pentosan

pol ysuI fat e cycl, goxygenase. | nh| bi-tors;. . ncI udl ng.-nonst er oi dal anti-.. .

i nfl: armatorles (NSAIDs) [ike aspl Fin and i buprofen as-wel .l ~as -sel ecti Ve
cycl’ooxygenase:- 2 i hhi b| tors-like cel ecoxi b and.rof ecoxib (PNAS Vol . -89; p
7384 °15°-(-1992); "INCG., \Examples pf HIV; proteage inhibifgrs fncludstamprenawi, abavanir, 108;

b %8 {1009 s Egp s (B 49 kbRl skl apnie | 77

Vol ..~16; p 10%;1@131&96},,1&13?4378) , AGPTII6RrROBMS- 238,632, TExaniplesléiredet@07) ;- 5 Cancer
Res. “Vot. 57, p. 162 97 93.,.p- 105 (1998 | nt T
Nbl i-Ned: .,  Voltranse Wé%(@egaﬁlud%deleﬂeﬂmwféwcmv@ﬁ 34%7 gé@? T 9116 L

(1999)) c rbq m;mﬂ% Aglqmg»f ~sgual . am ne, 6~ 0-'
chl or oacetyl car bony *f‘ ﬁgl g ﬁ om 31 angl osf atin;

tropom n-1,, angi‘et’ensi n ‘jﬂnglmagemhdnk)rf’s:eﬁ:rfmmqmmdsﬂlaadnmmuhe Lab:

Cin,:Md. 105 14t:14 1985 i.es-to V Nature
Bi ot e¢hiiol ogylj}o%?t‘on %7“(5 9@ 2’%8 @%geﬁfrﬁe ecigg:g,n %%Fampé‘?s 03'|ang10gg{elglrse
362, -841-844 (AKiBRs inAABdéIbLhre rOKRRREE S @ﬁoﬁﬂsmﬁmmommdmah%ﬁbms
[ ncI ude, but.-are not "Lini ted to, endeost at on, ‘ularain Irnase,. | NB62,

5- r riet Hoxy- 4- [Pfhedyrpineskipare rpgepiars Pli-1 (VEGFRI) and Flk-1/KDR (¥ GFR20);
but enyl ) oxjpr a%Luars%aeﬁﬂeﬁﬂh?deﬁmtﬁbﬁomh&%mé&%? %idéz&ccﬁeh%‘&@%%m factors

acetyldlnanalln

. L
5-am .-no-1- [[:MBMMJQ mtﬂlc(pﬂeteﬁsbpmhﬂﬂms}yﬂtkpheb}pbk&mhﬂﬁfkmhkg inte @i 2z 0
| e- 4- car boxani.de; CM A, |-am pe, conbret ast at |_n 2. 4610, - .NX31838, o

sul f at-ed 30 nBPiesaRsolysHiiae, Friogxysenas %teﬁ?lﬁ%ltqli‘?f 4,2
-40 1 9 Ap“ 1 n?ﬂﬂﬂmﬁtb‘xfe@h‘lsgﬂbé)rlﬂﬂe'aﬁﬂlﬁh%mib rofenaswellasselecuve :
met hyl = 4, 2- pynr ol e] - cai bonyl i m'no] bi s- ( aphthalene clisulfonate),'and -

3-[(2, 4 di net fey¢legxyaenas-2 inhihitony ki eclebr@dlrpfmnm"b((BUMW))l SASPUIs‘a‘@d ,
s 13 IR LB G OB AR L oy 0 S Gbl o
Anat. Rec., Vol. 238, p. 68 (1994); FEBS Letters, Vol. 372, p. 83 (1995); Clm,
Orthop Vol. 313,p. 76 (1995) L. Mol Endocnnoi Vol. 16, p 107 (1996) Jpn I
Pharmacol Vol. 75, p. 105 (1997), Cancer Res Vol. 57, p. 1625 (1997) Cell, Vol
'93 p. 705 (1998) Intl. J. Mol. Med., Vol. 2,p.715 (1998),1 B;o! Chem., Vol. 274

20 p.9116 (1999)) carboxyamdomazole combretastahn A-4, squalamme, 6—0-
chloroacetyl-ca.rbonyl) fumag:llol thahdormde anglostatm, troponm-l anglotensmll
antagomsts (see Fernandez et al., J. Lab. Clm Med 105 141- 145 (1985)), and -
antfbodles to VEGF. (see, Nature B1ote.chnology, Vol 17 pp 963-968 (October
1999) KJmetal , Nature, 362 841 844 (1993))

25 ~ % Qther cxamples of anglogenems nﬂu’bltors mclude but are not Iumted
to, endosta:tlon ukrain, ranpxmase M862, 5-methoxy—4—[2-methy1 3-(3-methyl-2-
butenyl)o:uranyl] l-oxaspn'o[z 5]oct-6-y1(chloroacetyl)carbamate, acetyldmanahne
5-amino-1- I3, 5-dlchloro-4-(4—chlorobenzoyl)phenyi]methyl] 1H-1,2, 3-lnazole-4~
carboxannde CM101 squalamme combretastatm, RPI4610 NX31838 sulfated

30 mann0pentaose phosphate 7 7—(carbonyl—b1s[1mmo—N-methyl—4,2—
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.the avJ33 integrin; to' conpounds which sel ectively antagoni z|§ iiitgéé)é{tor
counteract binding-of a physiological Ilgand to the avD5 int dl‘lr
conpounds: wo einee2aNnt agoni ze; -i nhi'bi t -or'.count er act .-bi ndi- n%@fms% /2862

physi ol ogi‘cal:*igahd to: both the avP3 integrity: “and- the avf3b | nt e92| n, andl
to- conrpounds whi ch ‘ant agani ze, i-nhibi t or counteract-the. actlwty of the o
particul ar-integri n(s) expressed on’capi lI'lary endot hei.ial . .10. "cells.

The term al S refers to ant agonl stsof ~t he: av136 av38, alll, "a201, a5D 1

a6P1 and a44 int te l.so r to ant agan of an -
conbi-nation. OP %ﬁgb(’@(}%m -%ermé x r‘ﬁf’ i alg'é‘ﬁ’lﬁfgs ﬁ'i*Fd 26134
i nt egrins. - SodRuEBEREY hﬁdf-{@fmhﬁ&t&ﬁﬁﬁfcﬂsﬂ mmle £36]. ?.Jitlao%&ﬂé eumtwde N

(trifluoronet hy| phenyl’) ‘m-et hyl.i, soXazol -4-car boxamd
3-[(:2, 4~ di mnét iyl pyrrol A@usqubovet ‘)mﬁ@glhhialqclierﬁyte)ftmd@bmmp@mdemch

gﬁl g?i)l Zi ? Pugtg%f)%&' gﬁ%ééﬂgﬁggmﬂg%%e%ﬁt él'ﬂﬁlﬁ‘g 06%’?1??1911"?6%'&9%9#1 qui. nazol

i e, BXiB gtz (8- etﬁemmsnheguh)toeo&pbuﬁ{savm ba&f&bﬁwa@ﬁlze%ﬂﬂmr%&m&%a

9, 10, 11,.12~ hehaﬂmro:fﬂ];myﬁbmmxugmfdhutﬁa&épmmwgemym%oﬁqiohﬁhs&méﬁ epoxy 1 H'
dllndolo[123-f 32 L -kl ] pyrrolof 3,41 -] - 1,6] benzodi'‘azaocin-- | .. .
-one, - SH268; awawet@tﬂnt orgpugleract bEARE @3, physiological ligand to both the ayf3 " :; i

4, (3~chl or-ophgnyl.am n6)- 5, 6-di met-byl - 7 pyrr el o[-2,.3+ -d] pyti-M di-nefet hane

sul fonate, 4- [ECMARG-the ayRty Busesme i tpoomious dsrwh@h@ataameunmmagm i ne,

5.
b D AR NS B 50 o o ot i

The instapg c 0 t
pl atel et” lq br%gg‘%ﬁ?ﬁﬁﬁ@%@tﬁ% HE <gﬂgnt X% ?t%gallgg’c(ltﬂé%ﬁrof i ban
to inhibit nages magppﬁt@memaenﬁetd&efeﬁ%%té‘gehls& ¢T3l cahbind¥@dfor

pl atel-ets -l argel yvia:-thronbin generation. This activati on I's assoclated -

wi th the rel eaghs,ofyPYEEP6, Bss elfneepef asﬁ'ﬁ%ﬂq@hdmalﬂ@ {asi s by

i ncreasi ng extravasation at points of adhesion to -4] ril 2004 V\D
01/ 29025. . . . PCT/ US40Y28%8e spestfil evaniplesrofiyrosing tuuasdxum:ﬁxﬂommmde N--

Platelets, 10(mﬁ§§ro%%&y1pla%§ﬁ3-s- 1) )rfh%fo%razeo’l-4~ca$boxam1de 3-{(2,4-dimethylpyrrol-5-
15 yl)methyhdenyl)mdohn—Z-one 17-(allylammo) 17—demethoxygeldanamycm, 4~(3-
. chloro—4~ﬂuorophenylammo)—']-meﬂloxy—ﬁ-[3 (4-morpholmyl)propoxyl]qumazolme .
- . N-(3-ethynylphenyl)-6, 7-bxs(2—methoxyethoxy)-/Lqmnazolmamme BIBX1382, .
- 2,3,9,10,11 lE-hexahydIo—l 0-(hydroxymethy1)—l0—hydroxy—9-methyl-9 12—epoxy-1H-
. _ d11ndolo[1,2,3 -fg:3° 2’ —kl]pyxrolo[3 4—1][1 6]benzodlazocm-l-one SH268, ,
. 20 genistein, S’I‘IS'T] CEP2563 4—(3*chlorophenylammo)~5 6-d1methyl 7H~pyrrolo[2 3.
d]pyndememethane sulfonate, 4—(3-bromo—4—hydroxyphenyl)mmno 6,7- - |
. dunethoxqunazolme 4—(4’-hydroxyphenyl)ammo—6 7—d1methoxyqumazolme _
SU6668 STIS?lA, N—4—chlor0phenyl-4-(4-p3mdylmethyl) l-phﬁxalamnaxmne and |
| _EMD121974 ' _ S _ : _ _ '
25_' R - “The instant compounds are- also useﬂ;ll alone or in combmanon Wlth
. platelet ﬁbnnogen receptor (GP IIb/I[Ia) antagomsts such as tirofiban, to mhiblt
h metastasm of cancerous cells: Tumor cells can act:lvate platelets largely via thrombm .
_' generation. ’I‘h15 activation is associated with the release of VEGF. 'I‘he release of

' VEGF enhances metastasis by mcreasmg extravasation at pomts of adhesion to
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abci xi mab, eptifibatide, sibrafiban, .

| at ni fi ban, .| otrafi ban, cronofi ban, -and: CT50352_ || b/l Ha) ant JS&PHE%%M
Exanpl es. ofwg ?2% 2fgr bri nogen. r-ecept or . ant agoni. sts include pr 0 é}pounds
can ‘serve.-~t0 1 nhrbit netastasi:s, alone of.in combination wit _

phar’ rraceutlcal | y:"acti ve agent(s) wi thin.its: approved dosage range ' C
Corrpounds of ‘the - instant. -i nvent ion may- al ter nat ively be used sequent | aI I y'
Wi t h* Known:’ phar nuceutrcal ly; 1f-fornulated as- a. fi Xed ‘dose, ‘such A
comnbi: natron products , enpl-oy’ ‘the’ corrpounds of "t hi.s”i-nvention Wlthl n the :

dosage I arge  deaeplaperrlashalivm Ghairkhasrayl, HRiatelost Hh 1285128221099 (Eheretmmhe .
nbinat f
cor L o0 ol e OB SRS B

t he-¢onpouynd i MbA) rtapoaiseMBXaniphs ootier fibiifogeeadeeptor ahfageﬁxetsntcludéhen a
conpound “of the ‘i.nvention or prodrag:thereof is provided 1n conbrnatron

wi t h-"one or m?@”@ﬁ?@reﬁ!ﬁbﬁg@ Atpeafiban, lamifibang QFWF%W%%% 59352The
terry} “adm nistration Wmﬂﬁﬁeﬁ%ﬁﬁ&@@ﬁ@&f mbindi gptédht;&teﬁ@a tHe 2

15 "adm ni'Stration". and its.variants- are- ea(: erstoo
concurrent” andcomptqmﬂabfﬁils mnemmmhrnmeﬁosagﬁangcmcsmhbcthelmanﬂ thg dﬂlim'r eof

and ot her agent us rein erm-"co ti-on" ntend
enconpass a. 6“5'8%& AdiVE G G?EHE‘HIH@@‘? d‘?g@n?%ge ﬁ%,-et['&red
amount §;  as mehtstaﬁanaeyudhrxﬁstuaterﬂ&avsn HeSibll SmeRhdlROhkY lnftwr n%aesédutan}fr rom
conbi-nati'on of the -specified: 24 +ngredients in the specified arrounts The

term™t: he]r apeutdcepipbly agentisd M a&ﬂmbmaﬁoaﬁomléﬂmmeﬁ giapprepeats. t hat 25"
t 1 | "
Ut oletive <onpoui, gk bRt TIGRHLLC Bl A0SRl B 1 b

br ol ogi Cal or - nedi ci-nal “Tésponse 1n-a ttssue, -System
i s bei'ng sougheorbpmmd) aﬂe&redee ito auahpounWﬂvaembméardde&a&ucnrgtnt her

cIrnrcran Theterm treetrn cancer 'treat ment .of .cancer" refers
to .- compound OT a pro the compound mto the system o? the animal in ne of
treatment When a compound of the mvenuon or prodrug tbereof 1s prov1ded in
cornbmatron with one or more other active agents (e g., 2 cytotoxw agent, etc )
15 . "administration” and its vanants are each understood to include concurrent and
sequentlal mtroductlon of the compound or prodrug thereof and other agents.

As used herem, the term “composmon“ is. mtended to cncompass a
product comprising the speclﬁed mgredJents in the spemﬁed amounts as well as any
product which results dxrectly or mdu'ectly, from comblnauon of the spec:ﬁed

20 mgredlents in the spec1ﬁed amounts

. The terrn "therapeutlcally eﬂ'ectlve amount" as used herein means thaI
amount of act:rve compound or pharmaceutlcal agent that ehcxts the blologrcal or
medrcmal response in a tissue, system, annnal or human that is bemg sought by a
researcher vetermanan, med:cal doctor or other clmlclan

25 The term ‘treatmg cancer” or “treatment of cancer’ refers to
admm;stranon to a mammal aﬁ‘hcted w1th a cancerous condmon and refers to an.
effect that allewates the cancerous CODdlthﬂ by krlhng the cancerous cells but also to
an effect that results in the m]nbluon of growth and!or metasta313 of the cancer.

The present invention also encompasses a pharmaceuhcal composmon

30 useful in the treatment of cancer, comprising the administration of a therapeutically
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adm nistration to a mammal afflicted with a cancerous condit|1§ apﬂ%defers
to an effect that alleviates the cancerous-condition by.Kkill 2&’
cancerous :oebloszedasit al so to: - an. effect that results in thep é%#&/z%kz%n

gr owt-h, and/ ‘or. et astasi s of  the cancer-. The pE esent’ inventio -
enconpasses a- ‘phar meceut i caf.- coerOSItlon usef'ul "in-the treatnent of
cancer ;._conprising ‘t-he- adm nistration:-of.; a therapeutlcally =421.9 Apr|I
2004 effecti ve amaruni of the- corrpounds of t-hi s i nventi on;. wi-t:h “or- Wi-t'hout ;
phar maceuti cal ‘Eﬁﬂt{gl g carri‘ers.or.diluents.  Sui tabl e. conposi ti-ons. of

this: i nventy | %éJSB’é)OWﬂ,b‘ﬁén‘@BﬂW:l“gMV@&?ﬁbunds of -this
i nventl on and }&hﬁﬁmﬁﬁéﬂg a@e’ﬁpﬁbl@t%ﬁ&%%phﬁuéﬁ?sr rSuZ%ﬁle coﬁlgosﬁﬁoﬁsnoq‘ %t a pH

| evel , .9.,... 7.4:The.’sol ut.i ons -may-be. I ntrod a_pati.en '
bl oodst ream byﬂvfe!@an inchndeqnegus splusons comvmmgacmnpqundnmfthmomvdbog ah@- thl s .

ot a1y e i Aly R AUIBE, RS P e P e

generally §ar ysohgoasmeyﬂe ngroﬂocddhﬁtoaegpaueﬂ@ sIbbdstasd by'l@c?xP%Iﬁ? dctiohe
i ndi. vi dual- patlent : | "as’the severity of the patient’ npt-ons.: ~10

I n one’ exenpl ary: appf | ca Wc%nwnﬂmgﬂ@ﬂnsmmHmnpodmtﬁedlmmestered-

to a mamal- URERY: ti.0n OCECMLS in .a
anount”.bet ween - aggg?ﬁgcﬁﬁg% ?Eg{v(]i@ﬂmel 3] tbA'Eaglmo ef] &S HUFYEOHE body

we} Eht Fer bdg?hyspmeﬁ wtaﬂhqdqshgdogmﬁlg A%gg@cbmtohgdggw%ﬁt e about 40
ng/ kg “o 0 e,:conpounds.of "t he ‘i nstant .

i nventi.on des%r%’é% Ofﬁ Vgi’é'}ﬁﬁlfg 4, a5 %ell afé’ﬁ%&ﬁfﬁgf#ﬂm&@%ysmma bed

bel ow-andigwer e f ound- tomaﬁ/@eﬂéhﬂﬁé'gapﬂmaﬁ &qr%mﬁg%ggﬁtngcgjggﬁ? sdays are ;

known in ‘the literature and could.be readil’y perforne ose of
skill i'n-the Affnigtered tommrmaimpdegommmmntﬁxcatm A‘dmnnstra*ﬁeaoccursm

59:189-197; X Gm 74: 91 hey. et -

Ant i'cancer Res. 1%5%243? Z mfb%tdya éh?f?e%}’ 8& gé@ Sbf’d248 _

G nnbr.c one et adelght per&ailbrefmeﬁbdmeenosﬁigfl@&bodywmghtto about40 mg/kgof
s bodywelghtperday :

ASSAYS"_'V R
The compozmds of the mstant mventxou descnbed in the Examples
_ were tested by the assays described below and were found to have kmase mlubltory
. actmty Other assays are known in the hteraIure and could be readﬂy performed by
- 20 thoseof skﬂl in the art. (see for example Dhanabal et al Cancer Res. 59 189-197;
' ‘. - Xin etal » . Bzal Chem 274 9116-9121 Sheu etal, AntzcancerRes 18: 4435—4441 :
= Ausprunk et al Dev Bzol 38: 237—248 Glmbrone et al. .I Natl CancerInst 52: 413—.
i _427 NlCOSla etal In Vztro 18 538 549) R -

25 T L VEGFRECEPTORKH\IASBASSAY-‘-'

‘ VEGF receptor Icmase actmty 1s measured by mcorporat:on of
L rarho-labeled phosphate mto polyglutanuc a01d, tyrosme 4 1 (pEY) substrate |
_ The phosphorylated pEY product 1s trapped onto a filter membrane andthe
- 30 mcoxpora,tlon of radlo-labeled phosphate quantlﬁed by scmtll]ahon countmg
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tLd 1IVIWSla e[ al:, in VILTo 25 . |. VEGF RECEPTOR Kl NASE Aig% Z‘Eg:
receptor :kinase activity is nmeasured by incorporation of | ed
phosphat e i ¥gl utam c. aci-d;. tyrosine, 4:1 (pEY) substr

phosphoryl a\%bguﬂ product i's: trapped onto a f| I'ter -meibr ané’%ﬁ@“?’%%%%o

i ncor por ati-on- of -r-adi-o- 1 abel ed phosphat e quantr fied: by sci ntillation .
counti ng., .-43 19 Aprll 2004 The rntracel | ul ar. tyrosr ne lanase don‘al ns of
human® KDR -Tesnan; - B, T.. et I Oncogene (1991)> voI 6 pp:. :1677-1: 683 )"
and Flt=1" (Shr buya M et ah Owcogene (1990) vaol.: " pp. 51 9-524) -

ver e; - ¢l onéd. as by cloning’ the “Cyt opMATERIAISreii-in. of - the ‘KDR' ki-rase. as an -
in frame fusiop Iuitoa hi one 'S-tfansferase- (GST) gene f ysi-on -protel ns.
Thi s> was - accof 1 “f.usi on pr ot ei.ns” were-expresseéd: rn Spodopt era

fi ugi perda (S#21)- i nsect'rtaétmﬁaemﬂas SR8 Winadd d&ﬁiﬁnﬁﬁhﬂﬁﬂﬂm
' Sol ub} e: r econbi nant GST~ki_nase. 'cel | s&ﬁnvr t rogegé using' a bacul ovr rus

expr éssi-on. vedilermip Relcetrat: Oneogsnp 6199 hvels 6.41ps 'é-dﬁ%ihhaltdﬂt-ﬂ Con’p05| tiéns:

wer e'.as fol 0 i's ' 5.inM: DTT
| mvl EDTA, SI V@ bu}'étonét)?il %LE%B%E% S%r(%’lpp ?Eg% C%éé r?sl eupeptl PR
pepst-at.i’ nandr glaﬁﬂmﬁnaﬂ-ﬁaﬂsf&akawmwé fiﬁidi;y;ireteliﬁsof‘!SKhs \fvhsJiUbb hélﬁd' Sl grra)

Wash: buffer 50: Tris 5 M mv. DTT, -1.mwvt EDTA, 005%
triton X—-lOO 9ning {hes ympzmcﬁamﬁ*e ‘%!Eh%@* ]F@&?fe*’ﬁtapnn ﬁB@ﬁé’t‘%ﬂiﬁt and o

apr ot ni - andsl GiORERALDIELEMOST 90 SRR AL Bhl oSt Sl Fer: 50 S

Tris- pH74 OSMNaCI 5 mM DIT; . 17nM EDT tri-tonX-100,- 50%-‘-...-;.
gl ycerol , 10~ r@hmnﬁismmmteimumpwxmpsqaépwmdqptmﬁug@&chﬁsmnmsactand 1rr1\/| .

phe nyl rret %' S Uf hs a}éwnfolggn rultsdmg a baculovmts expresswn vcctor (pAcGZT
Pharmmgen)

The other materials used and their compositions were as follows

15 Lysis buffer: 50 mM Tris pH 7.4,0.5 M NaCl, 5mM DTT, 1 mM EDTA,
0.5% triton X—IOO 10 % glycerol 10 mg/mL of each ieupeptm, pepstatm and
aprottmn and 1ImM phcnylmeﬂtylsulfonyl fluonde (a]l Si gma)

Wash buffer: 50mMTnspH74 0.5 M NaCl, 5 mM DTT, 1 mMEDTA,
20 0.05% tnton X-100, 10 % glycerol, 10 mg/mL of.each leupeptm, pepstatm and
aprotmm and 1mM phenylmethylsu]fonyl ﬂuonde

Dl&lﬁls buﬁ‘er 50 mM Tns pH 7. 4 0.5 M NaCl, 5 mM D’IT 1 mM EDTA,
0. 05% tnton X-IOO 50 % glycerol, 10 mg/mL of each leupeptm, pepstatm and
25 aprotmm and 1mM phenylmethylsuﬂonyl fluoride.

10 X reactlon buﬂ'er 200 mM Tns pH 74, 1 .0 M NaCl 50 mM MnClz, 10
mM DTT and 5 mg/mL bovme serum aIbumm (S1gma)
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10 X reaction buffer: 200 MM Tris, pH 7.4, 1.0 M NaCl, 50 rrf\/l%g‘Cledl(B1
DTT and 5 ng/ nL bovine serum al bumn (Sigma),. -44 19 April

PCT/QSOO’ZW@jiog di:l-ution buffer: -50 rrf\/ITrls pPH 7.4, .0, }W@% m\/l
DTT,  10:%15- 10 X Substrate - 750 g/ nt poly: (gl ut dri ¢ -aci:

4.%,(Si grra) St op . sol utlon 30%tnch| or oaceti:c acid,: 0 2. M SOdI um:
pyrophosphat e (-bot h V\ash sol ution:. 15%ttichl oroacet i:c. aci d 0.2 M. SOdI um :
pyrophosphate Filter _pl ates: Ml I i pore #MAFC NOB. ..GF/ C* gl ass-fi ber 96 wel |
platie: multiplicity of infection of -5 virus partlcles/cel |.~and grown at- 27C_

for 48. -hour &2 o OO TigapHL g, 0.1 M 4Ol 1 sMIBT RehOesi nf ect ed
W th- reconbl n@l}keﬁél 1 gg@, mE BRAALL: steps \ere: perforrred at.-4cC Infected

cel l's ‘were - harvest centrr fugation at 1000 Xg and: Iysed at 4C for 30
mnutes with- 20 - -1/ 10 vol-une of .lysis buffer Jfol | .owed. by centrlfugatlon

at 100, OOOX hour : r- an t hen- passed over.
‘, f’ﬁdfﬂg’ﬂfféﬁaf Rﬁ%cé&@rwwgd)(ﬁl@%ﬂ%l 5", buffer and

gl ut:at h| one
washed wit§1. 5 vol umes ~of. 't he.'same. buffer- “f of I owed. by -5 Vol ures- of: vvash
buf f er . - Reconbi nant - GST- KDR. protein ‘was eluted with-wash buffer/ 10 V.
reduced. gl.ut Pothtyichiorpaciticl acid @. %omlmgpymphoaphﬂe)(hoth buffer
-45 V\D 011299% ) VEGF rece tor k| nase assa

Wash solution: 15% trichioroacetic acid, 0.2 M sodium pyrophosphate
10
Filter plates: Millipore #MAFC NOB, GF/C glass fiber 96 well plate

METHOD

A. ) _ Protem Dunﬁcatlon

15 ‘ 1 Sf21 cells were mfected with recombmant virus at a
multlpllclty of mfechon of 5 vu'us pafacles/ eell and grown at 27°C for 48 .
hours. -

2 All steps were perfoxmed at 4°C Infected cells were
harvested by cenmfuganon at1000 X g and Iysed at 4°C for 30 minutes w1th

20 U 10 volume of lys;s buﬁ‘er followed by centnfugatlon at 100 OOOXg for 1 hour'
'l‘he supematant was then passed over a glutaﬂnone Sepharose column
(Pharmac1a) eqmlibrated in lys1s buffer and washed vath 5 volumes of the same

s buﬁ'er followed by 5 volumes of Wash buﬁ'er Recombmant GST-KDR protem
- was eluted w1th wash buﬁ'er/ 10 mM redueed glutaﬂuone (Slgma) and dlalyzed
25 agamst d:alysxs buffer
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19 April 2004 PCT/USOCO 28625 ., .:; L., Add 5| of inhibit % roI
to the assay in 50% DvsQ.'. 2. Add 35 Al of reaction mx co l‘gﬂs
10 X reactiwg g1Rbgzker .- 5 ul- 25 mv--A TP/ 10 G [ 33P) ATP- (Ami'@iﬁﬁﬂ/zs

1 10:X-substrate. 3. - Start. the reaction by. ‘the addition of ~10- "1 .or
KDR. (25 ‘ENZyNe dilution buffer. - 4. Mx and ingubat.e at” roonttenperature
for 15 mnu .5:; Stop by .the addition of 501 - stop sol ution, 10 6. Incubate
for -15 mnutes ‘at *4C’8. ‘Aspirate -and.wash:: 3 tines Vit vvash sol ution e S
Add 30 |. of scj ntillatio cktai‘l:, .seal” .plate and count.in a.’ 7. “Trai nsfer
a 90l al-iquot o filter : : E¥¥het a SCInti||atl0n counter 15
1. . “HUMAN UMBI LI CAL VEI glldr ggﬁg@s P[g@

unbi lical vein ‘endot hel i gt\ll E‘?@Sﬁ@%ﬁ@l‘/ |°lrx't/hcul ture. §‘ %@%i erate in .
response. to VEGF treat medt AdddSq.dnfmmmemuaeommnaMl of;lﬂt)ématbolquantify
the ‘effects of KDR ki nase-inhibitors: n VEGF stimulation.. 1:in.the. .assay
described, quinmmprwﬁmmtouet VIqE&TPf(Aﬁleeﬂiaﬂi)tditd\éthl@)Q of " test.
conpound 2 hours prior-to.addition o G~ or ."basi ¢ .fi br obl ast grovvth ——
factor (bF ) Supst % mtogenic reSponse to" VEGF or' bFGF i's. determ ned by

3. Start the reacnon by the addmon of 10 ul of KDR (25 nM) n
enzyme dllutlon buﬂ'er

4 M1x and mcubate at foom temperamre for 15 mmutes
5 StOp by the addxtlon of 50 nl stop solution
10 6 Incubate for 15 mmutes at 4°C
7 Transfer 290 pl ahquot fo ﬁlter plate
8 ASpuate and wash 3 times w1th Wash solunon.
9. Add 30l of scmtﬂlanon cocl(tall seal plate and count ina
Wallac Mlcrobeta scmt:llanon counter

15

II HUMAN UMBILICAL VE]N ENDOTHELIAL CELL MITOGENESIS

ASSAY

Human umblhcal vein endothehal cells (I-IUVECs) in culture
20 prohferate in re3ponse to VEGF treatment and can be used as an assay system
to quannfy the effects of KDR lonase mlnb:tors on VEGF stlmulatton. In the
assay described, qmescent HUVEC monolayers are treated w1th vehzcle or test
compound 2 hours pnor to addmon of VEGF or bas:c ﬁbroblast growth factor
(bFGF) The n'ntogemc reSponse to VEGF or bFGF is dete:mmed by

25 measurmg the mcorporanon of [ I-I]thymldme mto cellular DNA
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3 25 ' neasuring the incorporation of [Hthymdine into cellular
April 2004 W 01/29025 PCT/US00/ 28625 ' HUVECs: HUVECs frozéﬁpé’é"%qmrmry
culture: .| @b aiype2are obtained fromConetics Corp'. Cells.g &,?mggdrl#%%ned
i n Endot hel i aI Gowt h Medi um (EGV- -d onetlcs) 2 and. are used genl (G
assays described-in passages. 3- 7=bel ow. - Cul .t ure Pl at es:'NUNCLON 96+ well

pol ystyrene: ti ssue. cul ture plates (NUNC #167008) . serum (CI onet’j. cs)
Assay . Medium: "Dul becco' s ‘nodi ficat'i oh of Eagle'.s" madl um* cont ai'ni ng: 1 g/ rTL-'f
gl ucose (I ow gl'ucose DVEM: - Medi at ech) .plus- A0% (v/v) fetal bevine Test: o
Conpeunds.- :\Wr ki ng ‘st ocks of test c re diluted serially-in 15
100% di nef- hyl'sul f oxi de( DMSO) to.400- fol d greater: t han their desi i ed. fl nal
concentrations. Final dilutions to 1X. concent ration are made direct]l Yo nto a
Assay Medi um BUNEds:aFEIVEGs frozentas pankéiry culture dsodatéd are obtafd Gogt h. Fact or's:

agf)l %ty's?gfm? g %{TSP%?E ﬁaﬁ%%ﬁwﬁ‘%‘@@l%&{ﬁ and bFGF (10 ng/nL .

(Met hyl - 3H t NGBS dndQrd hseTBH ritbRR s ¢ gO/m_ |n'
| owgl ucose DIVEM - 2? Cel | "Wash:- I\I/b{lgl unt mnkwgs%}{%grﬁlgg%s%g? 75)% g"?l on ,

( Medi at ech) ..cont ai.ni ng- 1 ng/ L bovi ne.serum al bum n (Boehrl nger - Mannhéi. n)

v e fmﬁﬁ%ﬂ%la‘%ﬁ %ﬁfﬁ%}? é?‘?gwssgf ﬁvaﬂq tos 03&% METHD

#167008)

10 - Assax Medlum Dulbecco s modlﬁcanon of Eagle S medmm contammg l
g/mL glucose (low-glucos’e DMEM Medlatech) plus 10% (v/v) fetal bovme

serum (Clonetlcs)

Test Comgounds Worlcmg stocks of test compouuds are dlluted scnally in
15 100% dunethylsulfoxxde (DMSO) to 400 fold greater than thelr demred ﬁnal
concentrauons Fmal ditutions to lX conccntratlon are made dlrect]y mto

Assay Medmm mmedlately pnor to. addmon to cells

IOX Growth Factors Solunons of human VEGF155 (500 ng/mL R&D .
20 Systems) and bFGF (10 ng/mL R&D Systems) are prepared in Assay Medlum

ox {3m Thymidine: [Methyl- H]thyxmdme (20 Cl/mmol Dupont-
dlluted to 80 p.Cl/mL in low-glucose DMEM

25 Cell Wash Medmm Hank s balanced salt solutlon (Medlatech) contammg 1
mg/mL bovine serum albumm (Boehnnger—Mannhelm)

Cell Lysis Solutlon: 1 N NaOH, 2% (w/v) Na2003.
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ration and plated ,at a- density- of 4000 cells per 100 pL
per well in 96-well plates.” .Cells are growth-arrested forAag%?/Sm?@d“at 37C

i n a hum diybHedaabgosphere. cont aining 5% C02. .2..Gowh-ar “ﬁ?ﬁ
repl aced: by ~100. pL. Assay ‘Medi.um cont ai ni hg - ei ther ‘vehicle (0.2 #F
DVBQ): or:'t he desired final concentration of test’ corrpound AL om
determ natlons are performed inmtri pI|c_ate Cells are.then |ncubated at 37C
Wit h' 5% C02 for. 2 houfs to. al l-ow-t est’ conpounds-t-o.enter. cel1s:. -3 After
t he .2--hour" pre’ r eat ment. per i od, -ceIIs are 'stiinul ated by -addi tion of" 10

L/ wel'l. of either Assay.Medium | OX \MEIR@D,tion or 10X bFGF sol utlon

Cell s are then i ncubat e aﬁ[ﬁ@gﬁg t he
presence of: growt h fact glrs ﬂgﬁf%%i%ﬁy@gﬁ%@ﬁﬁﬁ%@#@éﬁtﬂd}ﬁ s added

5. Three days tasfptsmtzaaddand p]atedfa{taldlehslwnfdmdﬁ celeperd®0i . I
aspiration;- and.cells shed t I d| u 400 pl/ wel |
ol ey S35 NPl et f*‘ Bl ’?zﬁi‘abg%fd
y additiog ofy ygdng L4 RN .and-, warm- ng- or’
30 mi-nutes. Cell .Tysates are-. trans?ﬁ% d to 7-mi gl ass 'scintillation.ivi als

cont:ai ni ng 150°.pL of watZa‘rGrovﬁhmﬁbsﬂd:edm@nrisccqﬂédedlbbr 109. uﬁ.AVSagtIMe&ﬁnadded

and ceII-assoc1ated radi oact.i vi et er y..tizquid. SCIntlllatlon
spect r oscopy.  9BREEYNE, Fﬁ‘é‘c\edbédcﬁ [Yg"]a'% °t § ‘éﬁﬁ%@tﬂﬁ’d]s of Formula I

25 -are [ nhi bidsftchealioN bifestthddia AR1diSlinioneard or éisrga%a%ﬁip%d@abet,c

angiogenesi’s as.1.n the treatnment

reti-nopathy. arCelisrare hen incubated atBHE voith c4rfcep §f,>r Zhours ts ellow tQSUm)r $.< . The

i nstant -conpounds :inhibit VEGE-" stinul ated nitogenesis -of . human vascul ar '. .
endot hel i 40 c&Pmpoppdsipientsr eelly t h 1 C50 val ues .betvieen 0.001 -. 5.0 M- These {

conpounds; ‘al so show $él ect t‘%QﬁH g?,fh e & ases--and’
VEGFR ki-nases, see Eli C?Fréﬂ%rtt}ig?‘{ﬁhl\%% ecu ée CQE§ ﬂmﬁ[ ed(B)P

addltxon of 10 lewell of either Assay Medium, 10X VEGF solutron or IOX

bFGF solutlon Celis are then incubated at 37°C and 5% C02

4 Afrer 24 hours in the presence of growth factors, 10X
15 [ H]thymldme (10 _uL/well) is added

5. Three days aﬁer addmon of [ H]thyrmdme rnedxurn 15
removed by aspiration, and cells are washed twice with Cell Wash Medium
(400 pLswell followed by 200 p.L/well) The washed, adherent cells are then
'solubrhzed by addrtlon of Cell Lysrs Solution (100 u.L/well) and warming to
20 37°Cfor 30 mmutes Cell lysates are transferred to 7—mL glass scmnllatlon
vials conta1mng 150 l.lL of water.. Scmtrllahon cocktarl (5 mL/vra]) is added,
and ceil—assocrated rad10act1v1ty is deten‘mned by 11qu1d scmnllahon
spectroscopy
Based upon the foregomg assays the compounds of Formula 1
‘25  -are mhibltors of VEGF and thus are useful for the mhlbrtlon of ang:ogenems
such as in the treatment of ocu]ar drsease e. g dJabetrc ret1n0pathy and in the
treatment of cancers, e.g., solld tumors The mstant compounds mlnblt VEGF—

stimulated m1togenesrs of human vascu]ar endotheha] cells in culture wrth ICso

values between 0.001 - 5.0 pM These compounds also show select:mty over
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rel ated tyrosine kinases (e.g., FGFRL and the.Src famly; foc| rel. F#d(%]%nshi p
Vol . -4, pp.915-924, Decenber 1999): be-illustrative of the ﬂ@é’ﬂ and
not, |.i m't i Rep @fr2cee reasonabl-e scope-thereof... Exanples. %891{5 T
i nt ended to =assi st~ i-n‘a fi:nther  under st andi ng of . the i nvent| on icul ar
mat eri.al’s errpl oyed --specn es ‘ari'd. conditions are inntendedto . -1-1 i-asci.
N-Irrudazole HDW ... 1-3.1-4..."1-9 4920h|or0340dU|noI|ne12
19 Apri- 2004 PCTI 0S00/ 28625 A suspen3| ‘on-:of ' 3- (2-chloro)-quihnol i nebOronl C.
acid .0- 1 5.:05 24..3mpl , 1 -equj Vv prepared by -the nethod of - . :
Mar sai s, F Gl af%é tyrgsine kigasss |(Pr§r= FGPQI aJld %gerfa@w for relat@mship 3989 26,

1589- 1594) an RS in.
acetonitri. %?M%{?%E‘? mseggﬁ?%idﬁ{ﬁi%& %%E?-]ﬁg@arat l?l%le%ﬁ%rﬁ:ll The ,
r eacti-on -or gaMod 4, ppSi 5Rad, De&lnﬂ:d:rwﬁgj wat'er;” then dried over nmmgnesium’
sul fate and ‘bet'ween -sat ur at ed. aqueous, sadi- um bi car bonate sol utlon and

di chl-or onet hane. The m xture, was.concentrated to- dryness and the

resul ting yel tow solid-was.: partl 1i. onedEXA@Eﬁc st rated-to -give

2- chl oro- 3. i'odo-'qui nol'i ne. as a. pal € yellow go11.d. -1LH-NVR (400 M—Iz CD(313)
5867(51H) 799(brd 1HJ—--8 Hz)775(brtIHJ—7?Hz) :
7.72 tbr d, 1HJ-78 7

5- (tert-Butyl - di methyl - BMEW?W%ngaH&SEStR%WfWngOf

5- hydr oxyi ndokig igvéhtioh. P&t@ulaﬂixta@erfﬂﬁﬁm;ilbyﬁg?ééks aheséndxﬂ&ﬂsxﬂréihﬁ@ﬂdauk&' ; yl

chIorlde(7 47%] 49 6 nmol , - 1.-20 "equi v i m dazol.e" g,.
. - bel ustratlve of the invention and not nmtmg of the reasonable scope thereof

‘10

—— m
m‘:{" CUCHLON N el
1_1 12

HO. : : . TBS
) e O
N Imidazole N
H  DMF
13 1-4

t-BuLi; B(OMe}; . OmB(OH)z -2, PA(PPhs),

THF, -78degC’ , Boc - K3P04 dioxane
1:6 90 deg C

3HF-Et;N

CH,CN
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103 mml, 2.50 equiv) in N, N-dine'thylformam de-(20 nlL) was tlrLﬁﬁ%gt 23C
for 20 20 h. The reaction m xture wa$' concentrated, and the r
par t:i-t i onegydeiymed - ethyl acetate and water.:. The organic | ay@fgsh@: ﬁﬁﬂ@shed
W t howat er: (3x) .then dri‘ed - over: nagne5|un}sulfate and- concentrat ed,”The
resi due was. purlfled by flash col um:. chronatography (40@6d|chloronethane
i n hexanes,- then 60@6d|chloronethane in: bexanes) to - give Ll
5 (tert: butyl dlnethyI-SIIanyloxy)~IFF|ndoIe as ‘a.‘col orless . oil mhqch 25
' sol i.dified: upon standlng b NMVR (40 Q Nffaz~ CDCIB) S 8.00. (br s, I'Hy,
7.22°(d,0H ) =87 Hg) 7007, (| RCHEMBl g by 57706 (d, “1H, -] = 23
Hz),. 6:76" (dd 1H J'=8.6, 2.3 FE) 6.44 (in,1H), 1. 00 (s 9H); 0.19 (s
6H) .. 5-(tert’ Bjyl- dlnethyl S|Ianyloxy)ndole 1- oarboxyllc aC|d tert butyl
ester- (1 5)'-50 1.9 Apfll 2004 ‘Asol:ut.ion -of .
5- (tert: butyl_d - { 1 H-|ndole 14 (10 2 g, 41 3 nnol r.‘”
equiv), -di -term i (14'4 g, '66.0 eqU|v “1"_60 eqU|v) and- .
4-. di met’hyl aig aggml&wes (ﬂ-cﬂoﬂo)qmm&é)&mk ack¥ @09 5%\21 3itimol; legﬁw '

dlchloronethane m.) ‘was stirred- .at :23C f.or 2 he -reacti
i xf i ue'.was:: coneparad bt tba methnd ofMarsats; Hu@oémsl, Ipuerfegemelbﬁ | Hefaravptlimmi. -

but ;’Faé‘;?fe?p??h%w"{% A0 SIS NT S i ?3%%?551%&9@9“'” tert
1H, .3 = =, 51ﬂ6et01ﬂtﬁé(idmfmﬂ)w&§'bhhed?at23*@inth§ cﬁ&foelzohH Thle-re@cti%nHZ) 6 83A

(dd, lH,,J_ 9.0; 2.4 -H), 45(d 111, J= 3.7 1.66. (s, 100"
(s, 91%), 0. 20 Wizt pps concep@ied B{ﬁmeanséhwﬁulsmg yellow solid was pam ioned

| ftert: —h | (iR g;gé}m lg f '
teref but ;P% E%l um i %5%%%%&’5@%?% s?hﬁukg ﬁ?_% ggﬂ@ﬂ'aﬁd F'Eﬁjfg% eqU| Uﬁﬂ Oh \a/asf
added.to.a solo@ann:riapér was washed with water then dried over magnesiurh sulfate and. - :
5-(tert-butyl - di -sil I I box tyl
et o1 Y Ol S e R R O Rt P Sl iR S B Nk B '
78C. Th G

then eﬁ?iﬁé?‘?”%%’?%%@“’?a “@”"?8(9‘““’“‘9?ﬁl B Eﬁéﬁﬁalﬁ%di’?ﬁ#ﬂe
resul t| ng il xfhme(brd,lH,J 78Hz),757(brt,lH .I 76Hz)

15

5. ert-Bu l-dlmeth 1-silanyloxy)-1 H—mdole 1-4
A solution of S—hydroxymdole 1-3 5. 50 g,41.3 mmol 1 eqmv), lert-
butyldnnethylsﬂyl chloride (7.47 g, 49.6 mmol, 1.20 equiv), and imidazole (7 03g,-
103 mmol, 2. 50 equiv) in N N d:methylfonnaxmde (20 mL) was stlrred at 23°C for -
20 20 h. The reacnon nuxture was concentrated, and the resrdue was parhtloned between
ethyl acetate and water. The orgamc layer was washed w1th water (3x), then dned
over magnesmm sulfate and concentrated The resuiue was punﬂed by flash column
chromato graphy (40% d1chloromethane n hexanes then 60% dlchloromethane in
hexanes) to give 5- (tert butyl-dlmethyl-sﬂanyloxy)— H—mdole as a colorless 011 whlch
25 SOIldlﬁcd upon standmg 1H NMR (400 MHz CDCI3) 3 8. 00 (br s, IH) 7. 22 {d, lH
J 87I-Iz) 7.17(1, 1H, J= 28Hz) 706(d, 1H, J 23Hz) 676(dd, lH J=86,.
23Hz) 644(m 1H),100(s 9H),019(s 6'H)

5 (tert-Butvl—dlmethvl-silanvloxv)—indole—1 carboxvlie acid tert-butvl ester (1-5)
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was warnmed to OC, then diluted with saturated agqueous anmmoni Iljg'l chl%de
solution (100 nL) and ethyl ether (200 mi). The aqueous |aye R

acidic W1 ypeyResss- 20.. 10% pot.assi um hydrogensul fate soI %%
or gani-c:Tayer -was. separat ed, "t hen- washed wrth prine, dr| ed ové&?j 331 um ‘

sul fate, - .and concent rated.. The resi dual , -yel | ow-sol:i.d’ was tr| tura,t ed WI t h ]
hexanes: t 0, gi ve: - (text but oxycarbonyl) 5 {[tert-v.., o -
: butyl (d| et hyl ) sil y| 1 oxy) LH i-ndol-- 2wyt bor oni ¢, -aci.d (1 6) as an off Wm te.,'
sol|d kHNI\/R(400 CDC13) 8-7.84 (d, .1H, J—89Hz) 7.37.(s,1° 1) '
7.01. (d 1H," #-scjutipn @ém-buel-qutby!-sslanﬂlaﬁy) WH-88lojeltr (1042 241 .9 neyol, 1 -

2.4.Hz)y: 1773 (£ -BU ttbl"_f:
dunet h)l sit Féﬁ%%m?g %ﬁ?l(%?rgogﬁgk}ﬁngg (ﬁe«iwl_%%%%gmp "gl‘f'boxslrat eu(l 7) )
-51 19°Apri.l. abfethy aﬁtmygematndtg;msmﬁnafoze@b@st)lhr&msﬁemﬂa 1005. .
SRS ETS B AETRE AT A A R C 9
.10.5. mvols 1 ) tween
t

2Tt ey OfetlleSias ASRRRY RS it oy IO B 1) o
(Zaqglh?/oroan: ghmﬁ?ﬁgﬁfm 1= o 64 Cﬂay1-12 hﬁf\)l’%a?thgo equi gc ae_ld teltt_aes't um
et hyl acét at eg“tffﬂ r%ﬁ?%gf’%éﬁlf’s lm{@gm&a%%)ﬁnt% F ik -El?led
over; magne g@og: [ o e

f?/ash co?unﬁlgwda?gh?g(ﬁq% 0% g?‘%?ﬁ%ﬁ%@? @S#ﬁ%gg‘gggd@ﬂ%rjadlg g to
90% di chl or on2#{H#)e6.46 (d,rifhefmsteﬂz),tbé@(we}m €00 (s,"9H), 0.20 (s, 6H). .

but yl. 5-"([Rert - butyl (di nethyl') sil'yl]oxy)-2-(2-chloro-3: qui nollnyl) THT
i ndol.e=| - arboxyl ate-_(1-7)as a. tan- coI ored foan - H ‘NVR- (400 M—Iz ‘cDal 3)

5 8.16 (s, 1M- (enzeuteﬂvcaﬂﬂn's- e g (d
1H, J—-78Hz 7.77 (br-t, 1M, J=_ . -,
7.03"(d, 2.4 Hz), 6.92 (dd,’ =1H, J='9.0; 14N, '6.55 (s, 126

EIL P FB ohu ot Y lboiingRidSensplln 709 b0 P, 33230 %‘ie& il
but yI ( d| met. hyw)sad@ﬁ]tmxy()luﬂexi ef ﬁttleﬂﬂmtﬁ-d;mtthgl—ﬂlﬂﬁbrboxy)—mdole—l-carboxyhc acld
15 tert-butyl ester (1-5, 10.2 2293 mmol 1 equw) in tetrahydrofuran (100 mL) at—
78°C. The resultmg hght-brown solutton was stirred at —78°C for 30 mm, then
tnmethylborate (6 67 mL, 58.7 mmoL 2.00 equtv) was added. The resu]tmg rmxture

was warmed to 0°C then diluted w1th satumted aqueous ammomum eh]onde soluuon

( 100 mL) and ethyl ether (200 mL) The aqueous layer was made aCIdlC with aqueous

20 - 10% potassmm hydrogensulfate solution. The orgamc layer was separated, then'
washed with brme dned over magnesmm sulfate, and concentrated “The resndual
yellow solid was tnturated w1th hexanes to. g1ve I—(tert—butoxycazbonyl)—S {[tert-
butyl(dlmethyl)mlyl]oxy} lH—mdol-Z-ylboromc acid (1-6) as an off—whxte solld 'H
NMR(400MI—Iz CDC13)6784(d, 1H,J= 89Hz) 737(5 lH) 701 (d, 1H, J 24

25 Hz.) 6. 97(brs 2H), 6. 88 (dd, lH,J' 9 O 24Hz), 1 73 (s, 9H) 1 OO(S, 9H),020 (s
6H)

tert-Butvl 5-{[tert- butvl(duneﬁwl‘)sﬂvl'loxv} 2—(2-ch]oro—3-qu1nohnvl)—IH—mdole-l-
carboxylate {1 —7)
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20 . 1Hindol e-1-carboxylate 1-7 (2.50 g, 4.91 minol, | equi ) ar:gom
triethylamne trihydrofluoride (3.60 nL, 22.1 mmol, 4.50 equi

acet.oni tri.l ) was stlrred at. 23 C for- 20h The r ture .
was concent‘?gg‘)yg%%d t:he: res‘l ‘due; . was . ‘partitioned bet meﬁai}éi?ﬁfp’a%’ﬁ
aqueous sodi.um-bi.car bonate solution- and et hyt. - acet ate:;. The: '

or gani ¢! Iayerwas washed with: :brine; drled over ‘nagnesi um sul fate and 25
concenttated to tert- butyl 2 (2—ch}or0 3- fui: noltnyl) 5= hydroxy 1H--
i ndol e-'1-".:- carboxyl ate.’ (1 8) as-a tan:col-ored foam .'H NWR {400. IVHz
- CDC13) g 8 Mdedxygenatedmlxmregoﬁl fm-huto&yeaﬁor()é)SIW- 8. 07" (d ALH; J— 8 4
Hz), 7.86 (d,

=51 ) %beglf o) Sl b mord b v 16 U0 B 10 Fimoatie 1y
6.55.°(s,.. eq(h @&mor&wnod&eumoﬁ&(zlﬁmr |12?€pi9ﬁ10§1ﬁ)&{u?\'1)fﬁot§§shﬂh” '-

| - et hox, 1H—|n - =1H- ui-poli n-2-one "1=9" A"mxt-ure. of but.yl

2- (2- chl of o 3- nhmhm (ﬁm g,fa-ﬁmmoé»@ow eqmvﬂdamcbtenahsemhmxkphammal&ﬂ(am g, -

1: 00- nmol | e i end| ochl:or.i

00 et 5, bl G 51‘)@.%%%%%?% e Loy SaCheted s dofcihor Sy,
equi v) ¥ 'T‘ M‘hd‘i-edeﬁwﬁxhﬁh&em&ba%( itioved Heeadea A it 6f whitk agd N..
"The .r eac»t ion:'mxture- _was concentrate ~and-the-resi due was' partltloned

bet ween..wat er ’Iaeer@ee ayerweseewﬁpé @P@%b%&dth water

r o aeetpip
:)Qle(re] 3;: Ingw ?oagﬁ]ﬁyﬁﬁh oam é"fl ~FR- aa%jz&%yﬁ m- th}{’ fCXﬁm?ler and

acetic aci.d. (cﬁﬁomﬂ))graphyj(ZWedmhMmeﬂl@mlmxma mdm@&aﬁ&% daﬂ:ldtﬁmlaﬂﬁﬁ‘ef or
12 h. The reaction mxture and 1| was, st ored- ln
. aqueouéosatlﬂrhﬁl‘ j: Yﬁﬁ\éﬁwgoﬁﬁég’%%ﬁ@ﬂ 1 ?‘&Wﬁe Ho9-3-an- SO|Idf
The tan " sol i dyuigslid Limmle-ll&%oﬁyﬁeqmcms hW&e&?&MO‘HM(Z& m.L)"

andfllteredto gi-ve "3- - i peridin-1

yl - ethoxy) - | Hmmcmzlms M{stha 15%d21Bpé=E10 e;;),agna(dyhm Bw8.2 Hz), 7, 86
(4, 1H, J=7.8 Hz), 777(brt,1H,J 8.4Hz), 7.60 (brt, 1H, J= 81Hz),703(d,
1H, J=2.4 Hz), 6.92(dd 1H, J= 9.0, 24Hz),655(s IH) 126(s 9H),102(s,

15 9H) 023 (s 6H)

tert~Butvl 2—( 2—chloro—3—qumohnv])-5—hvdroxv~1H-mdole-l-carboxvlaie

(1-8) -

A solut:on of telt-butyl 5- {[tert-butyl(dlmethyl)sﬂyl]oxy} 2—(2-chioro-3-qumohnyl)-
20 - 'lH-mdole-l-carboxylate 1-7 (2. 50 g,4.91 ‘minol, 1 eqmv) and tnethylamme

tnhydroﬂuonde (3.60 mlL, 22. 1 mmol 4.50 equ:lv) in acetomtnle (100 mL) was

stxrred at 23°C for 20h. The reactlon mlxture was concentrated, and the re51due was

partm.oned between saturated aqueous sodmm bxcarbonate solutlon and ethyl acetate
The orgamc layer was washed with brme dned over magnemum sulfate and

25 concentraied to tert—butyl 2—(2-chloro-3-qumolmyl)—5 -hydroxy—lH—mdole—l-—
carboxylate - 8) as a tan colored foam. 'H NMR' (400 MHz CDCI_o.) 58.18 (d, IH J
-901-12) 8.17(s, 1H), 8.07 (d, 1H J= 84Hz) 786(d, IH,.I——S 1Hz),777 (brt,
IH,J= 84Hz) 7.61 (brt, 14, J= 8 1Hz),703(d II-I,.Jr 26Hz),693(dd IH,J
=8.8, 26Hz),655 (s, 1H), 1 26(3,9H)

30
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solid. The ethanolic_filtrate was concentrated and the resid ed by
5 {5 efrLeods

flash 15 col umm chromat ography (5% et hanol sat urat ed wth a et hyI
acet at e t ow@b{/vss: addltlonal “H NMR (400 Mz, ' ..(CD3) 215@/0@0&3&7%4 (8.~
1H), 11.41 (s, 1Hy, ~8.50 (s H) <773 (br. d,1H- J=70 9 Hz
1H, J—r76Hz) 7.41 (d,: 1H, Jou 86Hz) - 7..37 (brd 1H J—-82Hz)

7.24 (brt, 1H- J 7.7 Hz), - 7.21 (br s, -AH) ;. -7.06 : (br S, “1H) ;. 6 76(dd, lH
J= 8.6 22Hz)406(t 2H Jh59Hz)267(t 3H, “J= 5.5 20Hz)
2. 45(br -in, 1., ) b L -"‘-JZOorrpo%nds 1-10-

through 1-19" wal bel ow. were 5_‘

‘prepar ed. by. S'A‘ﬁﬁt&ﬂt% l{?-cﬂfor&@%o@ih?ﬁg@/ Wfﬁ%@ol@li%oxygﬁ:

al kyl.- hal-i des used in the 1ol ow ng exahples were elrthet " comercta
avai abl e "or 1-&&95png|da®(emmw} ]ad:cjwt)al{Z}nhiofoethye)-plpmdmehydrdclﬂm@er(am& WI t h

either 1- brorm 2 .G oro th e. .l resence of tas ate;’
i n-acetone by M- eqwsr}aﬁ’gre Q %P@Vc@ﬂg §O'd airg% §q“’(‘,‘l)|em
Pahrm - Bul k. mﬁﬁmﬁ&eﬂﬁ&aﬁnéﬁm 5a1L ﬁmmwa@aﬁsme%pﬁapme%wﬂeﬁf@ne
according- to. t he nethod of . Adans an Wi t'nore -J. . Am - .Chem - Soc:, 1945, . 67,—,:
735. 'I'n sone m@gncentrh@d,r@gﬁhatee@uoms aa’umgnaqobatweamater an&cﬂinlabhaeeza P
I CT7QeQ0r 2862 T I | abl e éa CO vvere
prepar ed (I\/BC]I%h%% ccl %’Lr Q’Yal%izlée@%tﬁn“%% o‘%"FéE%S‘gﬂ @hﬁ

chl orides:  3- faﬁd(:é’adamrxtedltcdgme hpyle-}enhﬂwamlﬁheftﬁﬁ{ w?sdrssolvedmal oo o
yl | - FHquui ol i'n:2:on étér%@) HNIVR(4OO ()250) S 120 14 (S

W, acerpﬁacm} qlﬁm

1H), 11,41 (sTi¥fyeo Gpeﬂ%brandﬂ!ffea geolytion wps b eavedei (br
t,1H J=748 H21)10°c.7fd}112(1ﬁ nﬂe'i‘calcnoﬁnﬁxﬁkéw co"ﬂ?x( e&jgﬂr{'g] nh_'d 24
(br t; 1H, J= | 0

6.76 ( dd, 1H, aqueoss Salumzedzs bmrb@’na(tc soiﬁlidm Which yibldezl)a tall s&iﬂ (The taiﬂ
(2 %br“f)%ol  RolRPy P Bl obsbp ot B vy il 73 a0 L g st tpgive -
[5-(2-p1pendm— -yl-ethoxy)-lH—mdoi -2-y1]- 1H-qumolm-2 -one (1-9) as a yellow
sohd The ethanolic. ﬁltrate Was concentrated and the residue punﬁed by ﬂash
15 column chromaiography (5% ethanol saturated with arnmoma in ethyl acetate to’
afford additional 1-9. 'H NMR (400 MHz, (CD;)ZSO) 5 12 14 (s, 1H), 11 Al (s 1H),
850(5, 1H), 7.73 (brd, 1H, J 79Hz) 7.51 (brt, 1H,J——76Hz) 7.41 (d, lH,J—'
8.6 Hz),7.37 (brd, 1H, J= 82Hz) 724(brt, 1H, J—' 77Hz),721 {(brs, 1H), 7.06
(brs 1H), 6.76 (dd, 1H, J=8.6, 2.2 Hz), 406(t,2I-I,Jr 59Hz),267(t,3H J 55
20 Hz) 2.45 (br m, 4H), 1 51 (brm,4H) 1.39 (brm, 2H)

Compounds 1- 10 through 1- 19 below and Compounds 1-20 through 1-55 in Table 1
below were prepared by s:mple mochﬁcatlons of the protoco]s descnbcd above. The
a]kyl halides used in the followmg examples were elther commercla]]y available or
25 prepared by a]kylatlon of the cozreSpondmg amme w1th elther l-bromo-Z-
chloroethane in thc presence of potassmm carbonate n acetone by the method of
Mlyaham, M.; Sueyoshl S.; Kamlya, S. Chem. Pahnn Bull 1985 33 5557 5561, or
—bromo-3-chloropropane in benzene accordmg to.the method of Adams and
Whlhnore J Am. Chem Soc 1945 67 735. In some cases the mesylates of
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“H NVR (400 MHz, (003)250) 812.15 (s, 1H), 11.42 (s 1H), :Impé)! w

. 7.73.(br d, I H J= 7.9 Hz), 7.51(br t, 1H, J= 7.3 Hz), 741( 3694 5 =
8.8 Hz) . YyGdiddss d. 1H, J.= 8.2 Hz); 7.24 (brt, LH-Jd= P@r,ﬂgamszzszl (br
s, 1H).-7.07 (d. 1H J=1.7 Hz) 6767 (dd, 1H, g8 7L 4:09: (7
2H, J= 58Hz)359(brt4H J—45Hz) 2,71 (t, 203H J-—57Hz)
2.50 (br m. 411) -v4 19 Aprll 120043~ 5 3d|n|ethlamn02rreth-~
- 112=i.ndol -.2-: _{'H ui nol i n=i2- one. 142 CHONVR (400 MHz, (CD3)2$O) S 12 '15
(s, I11); 11 41 (s 1111), 8.50 (s aiv 773 (br.d, tH -J %
7.51(pr t, 11gommergally w@}lablv ozl_naaélly mul kaécoémhz\yefe?r@rred(@is% Etsw an

8.2 Hz) i, 7724 H. 35001 H), 0 7,08 (d”
111, J= 2.0 ﬁé?ie‘fénf%&%gi’gt%ﬁﬁfgpdg{%g %Qﬁ{z‘%‘j 95°(dd;* 111 “j=.9,3. 4. 4
Hz), +3. 77 (dd THJ= 62,62 Hz) +2.31 (rn 111) 2 15 s 611), 2..10"

(m 211),, 0% g C ( Z)i O _ i TO - OX -_{:'7'-?:
-112-indol - D p ; VAL , VR4 00 IVHZ ‘ -
(CD3)_2_SO) § 12.15, (s, 111) T 11.41: €8y 111) 85008 IH) 7 T3 (br il
111,*.J=-8.0 Hz), " 7..51 (br." t iH )= T 2 Hz) 7. 41 (d, 111, 73= .8.8: Hz) _
737(br d,  1H. 15 J= 8:2- Hz) 72,24 -(bret 111 JWQ7HZ) 72L (bR s_.:,_:-'.-._-
,111), 7.04 (d, 111, .d= 2.1 Hz). 6. 76 1, ‘7 2.3 Hz), 3 99'.;,(;-._1
211, J=.6.4 H); 2,41 (t, 2H J=. 7.1 HZ)© 2 _4(br - 411), 1.87 S
.(pentet, 211, J= 7.2 Hz) 180 (br-m:. 41 J. 39-m: 211) - Bbi., 19 Aer
2004 - PCT/ U800128625 3 5-" 2-- ' 1. am:no et hox. -1H-1 ndol- 2-:
1 1H—gw nol-i h-2-one" (1 14) ‘ ()25@) '512:°15.4(5;". 1H) , 110 41
(s, 1H) -8.50' (s, 111 ; 773(b 751(br t, IH: J-'—71
Hz) , 40 (d 1H, J— 8 8 Hz)

§

‘HNMR(4OOMHZ,(CD3)2$O)612 14 (s lH), 11 41 (s 1H),850 (s lH) 7.73 (br
d, 1H,J= 77Hz),751(brt,lH,J 72H.z),741(d lH,J 86Hz)737(brd,1H
J 82Hz)724(brt,1H J"77Hz),721(d,lH,.I 13Hz)706(d,1H,J 2.2

10 . Hz),676(dd,1H,J 8.6,2.2 Hz), 407(t,2H.I 59Hz),281(t,3H,J 59Hz)
255(brm,4H),170(brm,4H)

[5-( -Mo;phoim—-’l-vl—eﬂloxv)—1H—1ndol-2-vl] 1H-quinolin-2-one {1-11)

15
'HNMR(400MI€[Z,(CD3)2SO)812 15 (s 1H),11 42 (s, IH) 851 G, IH), 7.73 (or
d, 1H, J= 79Hz),751(brt,1H,J' 73Hz),741(d,1HJ 88Hz),737(brd,1H
J= s:sz) 7.24 (brt, 1H, J= 76Hz) 7.21 (brs, IH) 707(d IH,J 1.7 Hz), 6.76
(44, 1H,J=38.7, 18 Hz), 4.09 (t, 2H, J = 5.8 Ha), 359(brt,4H.I 45Hz),271(t
20 3H,J=5.7Hz), 250(brm,4H)
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J= 8.2 Hz), 7.37.(br d, 21%J= 9.0 Hz), 7:32 (br t, 2H, J=7
(hr t, IH J= 7.9 HZ)., 7.24 (br t, 1H J= 7.9 Hz). 7.20 (d, 13#""?120‘%‘

Hz), 7.02 ( —22Hz),673(dd 1HJ86,22J#) 2H-
J= 6.0 Hz) Woo%bo(zi 2H), 3.46 (t,-211, J 10,560 Hz), 35@’“?5"’48%%%
2.89 (t,:211, J= 6.2 Hz), .2.74.(t, 21LJ="6. 2 Hz) .15 H NVR. (400 Mz, :
(CD3) 2S0) - 612. 15 (s,:718), 11.41(s, 1H) , 8. 51 - (s;:AH).,.7.73 (br.d,"1H,° J—"'
7.9.0Hz), 705L(brot, 1H7 3= 7.9 Hz), 7.41 (6 1H J—.88Hz) 737 (br d,’

| H, J—81Hz) 724(brt:1H J—73Hz)‘-'.-’;.- - < 7.05 (d, IH
J= 2.2 H), 6. ?d3d3damethvla danedhyipropow-18Eiob a1k Bk digh-2-Gihe, X
2.4 Hz), 402 (t oH, J—64Hz) 279(t 2H = 62Hz) 257(q 4H;__::;=.-:_
J= 7.1. Hz), 099.(t; 6H, J= 7.1 Hz):
3- 1543- (benzvi met hyl - am no):- 3royoxy1 IH—|ndo] 2 y}]\ 1H—gw noI| n- 2 one
(1-16) 'H "' H. NWR (400 MHz,. (CD3);2S0Oj :S'12.14 (s, -H)-"tr 42 (s |H) . 8,50~ (s
IH)_-773(br" 1HJ—77Hz)751 tbrt
1H, )= 8.8 ~Hz), 7.37 (br-d,” iH J-'82Hz)'
t,. 1K, J=7.5 H), 7.22 (br's,” 1H) 7. 04788 1M, 10 : J=1.7 Hz), 673 L
(dd, "1 H . J=.8:6, 22Hz)‘403(brm2,. O(brs 2H) 270(brf|n :
2H), 2.16.(br s, 3H), 1.94 (br: ma2H 7= 2: 2-oxo-1. 2-dih. ar’ Ui riolj-n--3-
11H—|nd01 5- lox -eth'1 - i ‘eri p- 4 cﬁarbomlrlle (1- 17) H HNI\/R(400
MHz, (CD3)2SO) S 12.14 (s' 1H) , > MHIRGS,” 1H) ;- 8:'50. (s 1H), 7. 73 (br:.
1HJ—75HZ) 7.51" brtlHJl-YBHz 7:-41 (d;. IHJ—86HZ)

7.37.(br d,. 1 b t

7.21 Edr | H %@@0%@%% 1@%}%} ‘ﬁé 2 %égji%lfﬁt7é3ébr2 4

'(fm) '2:}') 07(254121,"?1':]1;]}-2-'_5')5%?)7;51@rQQ}gﬂbéﬁ{z)aZ?(d,tleg’gS sirz)fiﬂgvésfébg@

S 12.15. (s, JTHj-2 Plliﬁ%(@hh!ﬂﬂ%ﬂ@@ﬂ%&%ﬁl@ﬁz) 7.03.(d, 1H,J=2.0
Hz), 6.76 (dd, 1H, J= 8.8, 2.4 Hz), 3.95(dd, 1H, J = 9.3, 4.4 Hz), 3.77 (dd, 1H.J =

92,621H), 231(m,1H),215(s,6H) 210(m,2H) lOl(d,3H,.I 60Hz)

AE )= 3 Hz), 7.41' (d,
..32(br1n 5H) , 724 (br

’ZSO)

10 305 (3-mnend1n—1-vl-propoxv) 1H—mdol—2-vl} 1H—qm'nolin—2~one { I'-13)

'HNMR(400MHZ (CD3)230)512 15(5, 1H),1141 G, II-I) 850 (s, IH) 7.73 (br
.4, 1H,J= 80Hz)751(brt,1H,J 72Hz),741(d,1H,.I 88Hz)737(brd,1H

15 J=82Hz),7.24 (brt, 1H, J= 77Hz),721(brs,1H) 7.04 (d, 1H, J=2.1 Hz), 6.76
(dd, 1H,J=8.7, 23Hz)399(t,2H,J 6.4 Hz),2.41 (1, 2H, J = 71Hz),234(brm
4H),187 (pentct 2H,J 72Hz) 150 (brm, 4H),139m 2H).
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d, IH J=7.9 Hz), 7.51.(br t, 1H,'J=7.7 Hz); 7.40 (d, 1H, 49 gz{?@)
7.37.(br d,- fIL 10 J=8.2 Hz), 7 .24 (br t, 11-, J= 7.5 Hz), PPy rs,
1H), 7.03 (b0 opaoeddl), .6.75 . -(dd,.1H J= 8 8, 1.8 He), Sr@fnuishonstth T
64Hz),244(t 3HJ-71Hz)236(br 8H) 215(s ~3H):, 1= 7(m
211).. 3-.5- 3rmho|rn4 1- 10.0X- 1H—|ndol 1H- UInoI|n20ne(1L
9, j- IHNIVR(4OO MHz, -(CD3).2S0).- 612 14 (s, _’LH) A1, AL (s; 1H), ©8:50 (S,
M, 7.73 -(Cbr d, IHJ-71H2)751(brtIHJ76142)741(d lH
J—88Hz),7'3 625J—82Hz)
724(brt,1 d;” . 1H, J—22
. Hz), 676111 Hmoﬂ:hLz-ane ifp 2:2 HZ), 401(t 2H -J-64Hz) 3.58" (t
4H, = 4:6: Hz),_ _ =7.1 Hz) 2.38 (hr m ‘4H)+,.1,.89. (pentet 2H
J= 7.0 Hz)." TABLE 1 OorrpoundNarreR No. . 1-20-:.3-(5- (2-‘ f
bIS(2 rrethoxyethyl)arrllno](]ve et hoxy} -1 H-|nd -2 yl) 2(1 H)
qui nol-i none; N: OVe 1-21. -3-(5-{2- [ethyl(2-.-.-
met hoxyet hyl.).ani no] et hoxy} - 1Hi ndol - 2- ~-- N y1)
. et hoxyet hyl)(rrethyl)am no] et hoxy} N O

qU| noI | noneV‘é 1 22I\/E

5 'HNIV[R(4001VII—IZ(CD3)280)81215(3 1H),1141 (s, IH),SSO(S, 1H), 7.73 (br’
d,IHJ 7.7Hz), 751 (br t, 1H, J = 71Hz)740(d 1H, J= 88Hz)737(brd 1H,
J= 82Hz)737(brd 2H,J 90Hz),732(brt,2H,J 7.9 Hz), 7.24 (br t, 1H, J=
79Hz)724(brt,1H,J 79Hz),720(d,1HJ 20Hz),702(d,1H,J 2.2 Hz),
6.73 (dd, 1H, J=8., 22Hz),405(t,2H,J—60Hz),375(s2H)346(t,2H,J“
10 ,60Hz),323(s,3H),289(t,2H,J 62Hz),274(t 2H,J 62Hz)

3 [5-( 2—'diethv1ammo-ethoxv)-1H—indol-z-vl}-IH-quinolm—z—one ( 1-15)

15 ’HNMR(400MHZ,(CD3)ZSO)612 Is (s, 1), 11.41 (s 1H),851 (s lH) 7.73 (br
d,IH,J 79Hz)751(brt,lHJ 79Hz),741(d,1H,J 88Hz)737(brd.,1H
J 81Hz)724(brt,1H,J 73Hz)721(brs 1H),705(d,1HJ 2.2 Hiz), 6.75
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1H i ndol - 2-y1) - 2(1H) - qui nol i noneOve  1- 233- (5-{2-[(29) - 2- 9 April 2004
(met hoxynet hyl ) pyirolidi nyI ] et hoxy}-1H_ O indol-2-yl)- 2( 1H} Bf'n%ﬂ I'none
OMVe .. --59-.. wi@ofh®ord 2004  PCTI US00/ 25625 1 243-(5-. {2- [(2

(rret hoxyrret hyl'y pyrrio 1idi nyI ] ethoxy}-1" O ndol _2- yI ) 2( ?—l’)ﬂ -qut . nohn6ne
Owve.:1- 253- { 5[ (4- et hoxy 2- pyrldl nyl).met hoxy] : H-| nd

of - 2=y} =2 (1 H)-qg uinol inon eO-t~f

1- 263-{5:{ 2- [benzyl {but.yl)an no]et hoxy} - 3H— o / Ph N Ind0| 2 y1)

o) B b o a0 TalI5 qréﬁ@’fh)(:,aa, 038R meq

- 3- {:5- [ (( 44et hayy =27 PYZ) 0,90 () SBLNOFY ]Hgf_t " I'H-i ndot - 2- yI}
-2(111) - qui nol i none OHl\le) ‘_;Lt) 293-{5- [ 3 rnet hoxy 1-
pyl‘l‘0|ldl nyl)ethoxy]—lH-lndol 2= yI}

- 3- {5-{ 3- (benzvl-methyl-ammo)—propoxy] lH—mdol z }-lH:gumoIm—2-onegl 1§)

iHN]\!IRMOOI\/IHZ,(CD3)zSO)ES 12. 14 (s, lH) 11 42 (s IH) 8.50 (s, lH), 7.73 (br
d,lH,J 77Hz) 751(brt,1HJ 73Hz),741(d 1H,J'—88Hz) 737(brd lH,
J= 82Hz) 732(brm 51-1),724(brt 1H, J= 75Hz),‘722(brs 1H), 704(d, 1H,

10 J= 17Hz) 673(dd, lH,J 86 22Hz) 403(brm,2H),350(brs,2H) 270(br
m,2H),216(brs,3H) l94(brm,2H)

1-{2- [2—(2-oxo—1 2-d]hvdro—qu1nohn- -vl}-IH-mdoL -vloxv]-cthvl}-mpendme-tl-
carbommle ( 1—17)

15

1HNMR(400M~IZ (CD3)280)512 14 (s, 1H), 1141 (s 1H), 8.50 (s, lH), 7.73 (br
d,lH J 75Hz) 751(brt,1H,J“-78Hz) 7.41(d, 1H, J= 86Hz) 737('brd,1H
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2(1H) - qui nol i none. OMe 1-303-{5-[2-(4- rrethoxy 1, 11,2004
p| peridinyl)ethoxy]-1Hiridol-2- 4}- "N Dve O j- 2(1H)-qui nol ?ﬁBHez

313 {5 | panyl )et hoxy]:-1; Hindol.-2-. .yl}- 2( 1H) q N-;:

‘ggg&@%&rrgt hoxy.net. hyI) 1 (2 {1 2- (2--oxo 1,2-1 lﬁ'di‘%éﬂ@%s SR

d| hydro 3 qui nolinyl)-1Hindol -5- =N 0 +.yl] oxy} et hyI )p| perl di n| um '
trlfluoroacetate DMve  CF3C2 - 60 19 Aprll 2004 . ‘
1- 333 (5a{2 [(2~ et hoxyet hyI )(2— 7 Ph phenyl et hyl )am no] et hoxy} o
=l H-i'ndol - 2~ yI') =2¢.1H) - qui nol i noneo OWe
1-34."3- (5- {[(Bﬁﬁmﬂahﬁ%ﬁl(bn@émdmﬂqu);}?de hH,J 13Hz) 706(d 1H,J 22 e

'LQﬁé"yiﬁy?'thﬁfﬂ%zﬁfﬁ.@t(ﬁM R rdi 4on G I Bl 2 ﬁ%ﬁ@ W 2H,._.f_

1-36-'3- {5 [(25} gy;rH@j mrmml afﬁgfmwim,lz‘ﬁ) 187(m,2H),172(m 2H)

5 3-{5-r3j-(4-;r;emv1-pipem_-;n-1 dvl);prqboxv1¢1H-_indolfz;vi}-IHAmiinolin'-zioﬁe-‘(l'-i 8 .

"HNMR(4OOMHZ (CD3)280)812 15 G 1H), 1141 (s 1H), 849 (s IH) 772 (br
..d II-IJ 79Hz),751(brt,1H,J 77Hz) 740(d IH,J 88Hz) 737(brd,1H,
flfo_ J= 82Hz),724(brt,1H,J 75Hz),720(brs 1H), 703(brs,1H),675(dd,1H, ‘
U J=8818Hz),399(, 25, J= 64Hz),244(t,3HJ 71Hz),236(brm,8H),
215(s 3H),187(m,2H) ’ :

IH NMR (400 MHz,‘(CDgl)zsb)-aJiz 14 G 1E), 11.41 (s, 1H), 850 (s, 1H), 7.73 (br
4,18, /= 71Hz),751(brt,1H J= 76Hz),741 (4, 18, /=88 H2), 737 (br 4, 15,
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I ndol - 2-yl }-2(1H) - qui nol i noneO HN 1-37.. .
3-(5-net hoxy-|I Hindol-2-yl)-2(1H)-. Ove . quinolinone 19 Aprit 2004

1- 383-{ 5- (3vami/nmxyet hoxy)- 1H-i ndol 2=yl -, OCH2CH2QOME. 2( 1 Hpofiapkatpiskzone.
1- 393~[5-(2; 3- di hydroxypr opoXy) - M- ndol - 2 ‘HO- )4] 2(1 H- qU| nol i noneO
1403-(5-{{(2S)-1 - (met hy! sul fonyl )pyrrol i di nyl]: rret hoxy} p N

| H i ndol - 2-yl) - 2(1H) - qumohnoneSOZCHS 1= 41 - 3Me +-

met hoxyet hyl ) ( met-hyl ) ni't ror yl.] et hoxy}=0 J_- N~O 1H— m:lol 2

[)-2 2. |'-:3-
)[Z/)I ?)er g;my?%pﬁo%]ﬁ)# ?‘gé}ﬁ:\tﬁfiﬁ 77&%17[%@ gﬁrﬁl bg fﬁ@ﬁ é‘b% 18’-76’12 39’
Apri | 2004. - PEEAUSIOIRHGRES = Js~61123zH£j54{ﬁ 1((,%1@9%154 8. 9 t@hﬁyﬁ:@t@ﬁé}’]
1-i udol 2- yI} |nollnone - 443°{5-12=

u
acetyl -I pl pep?aﬂz5 ﬁ% e{ﬁbiﬁm23&(®mﬂlﬂ; lBﬂdp¢nt€t—2H J% 7:IDHu) noI i noneN

5 TABLE 1

Compound Name : R
No
120 . 365 {2-[bls(2-methoxyethyl)amjno]

cthoxy} 1H—mdol—2—yl) 2(1H)-

qumolmone

1-21 _ 3 (5-{2—[ethy1(2—
methoxyethyl)ammo]ethoxy} 1I-I-mdol—2—
yl)—2(1 H)—qumohnone

1.22 - 3-(5 {2 [(2-
methoxyethyl)(methyl)ammo]ethoxy}-
1H-1ndol-2-y1)-2(1H)—qumolmone

1-23 - 3(5- {2—[(2S)—2-
(methoxymeﬁlyl)pyrrohdmy]]ethoxy} 1H-
indol-2-yl)-2(1H)-quinolinone
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0 M1-45 3-{5-] 2-(1 pi perazi nyl ) et hoxy] -1Hindol - . 2-yl }2(1% A%ul% noneN
~. -NH :0 1-46 :3-(5 {2-[4- (rrethylsulfonyl) 1- O

pi per-azi: nyl\]vgtomm AH-i ndol 2.yl )-,_ ~ a4 NS e 2(1H) %memge
1473 {5 [2 {4-glycoloyl-1: i.erazin" % et hox 1Hindol 2= INN
2(1H) qw noilnone HO 1- 482-oxo 2-[ 4- {(.2- {[2 (2 0X0-'1,-2- d| . hydro- 3-~-~ Oq
ui nol in1 :IHindoi-5:"1 ox eth 1IN p| peraz; nyl]et hyI “acet at e0 0 I\/e
1- 49 3- {5 [2 (2 oxo 1, 3- oxazol | di n- oI - yl)et hoxy] nd OO-.‘-:-'

2
1 24 -(5- {2—[(2R)—2- O
RTO & oo ~N
S -(methoxymethyl)pyrrohdmyl]ethoxy} lH- o O—/_ '
mdol—2—y1)-2(lH)-qumohnone

1-25 3 {5 [(4—methoxy-Z-pyndmyl)methoxy]-
IH-mdol-2—yl} —2(11—I)—qumohnone

1-26 -(5 {2-[benzyl(butyl)anuno]ethoxy} IH- /—Ph
mdol-2-yl) ‘2( lH)-qmnolmone

i-27 . 3-(5-{3-[benzyl(2--
methoxyethyl)ammo]propoxy} lH-mdol-
-yl)—2(1H)-qumolmone

1-28 -3- {5 [(4-ethoxy-2—pyndmyl)methoxy]-
'1H-indol-2-yl} -2(1H)-quinolinone

1-29 : 3- {5-[2-(3-methoxy—1-

pyn‘ohdmyl)ethoxy] 1H—1ndol—2—yl}-
2(1H)—qumohnone

-30 - 3-{5-[2- (4-methoxy-1-

pipendmyl)ethoxy] 1H—mdol—2—y1}-
2(1H)-qmnohnone

1-31 3 {5 [2-(1- azepanyl)ethoxy] 1H-mdol-2—

yl}-2(lH)-qmnohnone

1-32 3- (methoxymethyl) 1-(2-{[2-(2—0xo—1 ,2-
dxhydro-B—qmnohnyl)-1H—1ndol-5-
y]] oxy} ethyl)plpendlmum mﬂuoroacetate
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yl}-2(1H)- quinolinone.0 1- 503-{5-[2 hydr oxy-3-(1-HO .. 19 Aoril 200
pyrrol i di nyl) propoxy]-1Hindol -2-yl}-0 N 2(1H) - qui nol i none pril 2004
-513- . {5~ wobmyo@g(y 3-(4-- HO m)rphollnyl)pr_opoxy] 1 H-Ipélﬂ-h O
-2(1 H) qui-nol i nohec 0 -62.19- Aprll 2004- 1-52 . 1-53-1-54.", Sﬁm&%
{[2-(2-0ox0-1 ,2- di hydr 0--3- qui nol i-nyl ) ~1H" i ndol 5 yI ] oxy} acet | c a01 d o
{[2(2 oxo- |, 2. dlhydro3qU|n0I|nyl) 1H |ndol yI]oxy} aeetonltrlle

o35 hydroxy -1H i'ndol - 2-yI)- 2(1H) .qui nol | none’ I--- 55 R
3- (|H-|ndol 2 ul\ ’)llLP-n::n nolinbéne " H2 10% PdlC 1-27 .21 -3- R- ?'-'

2- met hoxykth {1l a?‘n3ﬁo] e hoxyl3“ﬁ5hﬁ'[{ar§nfith9mﬂ2’@ﬂ-l) C]UI ‘noli none (2- 1Fh10. %.:-?j::

Pd/ C.:(-840. was adde 5={2-[ Ben;—y—]—i(z- e

met ho§<yet h;nljg-am no] oxy‘? ?&L) dl%lj é)@) f%%?%ﬁ ' noI Ejyne Conpound O
tin

1-27;: - (840, {mgy, 1. ._rrml) |n3&)mm@5ﬂoltﬂohc and th g ni Xt ur e was
stlrred under -63 i

|13 |3 G- {[(3R)- -benzylplpendmyl]oxy} T Van
IR mdol-z—yl)-z(lH)-qmnohnone o- N BT B

Ph
13 P 36 {[(23}1- ,
1 b ' bcnzylpyrrohdmyl]methoxy} 1H-1ndol-2- 1 0/ i (Nj
S B 2(1H)-qumohnone (
136 3.{5- [(28}-pynolidiny1memoxy] 1B - .
B mdol-2—y1}-2(1H)-qumohnone 1 '-"_ff ,g,j
137 ] (S—methoxy-lH—mdol-Z-yl)—Z(IH)- T oMe
o o qmnolmone EE L ' _A' _. o
1-38 - | 3- {5-(2-methoxyethoxy}-lH—mdol-Z—yl]- o OCﬁzCHjOMe -
D ~ 2(1H)-quinolinone ' : - o
1-39 - | 3-[5-(2,3-dihydroxypropoxy)-1H-indo}-2- | - HO -
: yl]—Z(IH)-qumohnone_ o oH.
- 1-40 3{5 {I28)-1- . -
: o (methylsulfonyl)pyrrohdmyl]methoxy}- e O/ '“(Nj )
o ‘ o H-lndol 2—yl) 2(1H)-qumohnone ' L S_OZCH;;
T R -~(5 {2[(2-.. T T Me |
methoxyethyl)(methyl)mtroryl]ethoxy} | R "-,N_\_
. lH—mdol—Z—yl)—2(lH)-qumolmone ' O Fe AOMe '
142 | 345 [2-(4-methy1—3-oxo R I~ 1
| piperazinyl)ethoxy]- lH-mdol—Z—yl}- E 0 _/_ N\;«N_M.e | .
2(1H)-quinolinone. o )
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19 April

2004 a hydrogen bal |l oon for
filtration and the filtrat concentrated to a yeIIow solid whi
puri fii ed bywolmaesesogr aphy on -a silica, coI um:: EI utlon Wthcmmﬁas 25% =

18, h. The cata

NH3- Et-OH Et QAc, gave 3-(5-{2(2 -

met hozyet hyI ) am no}.et hoxy}- 1H-i ndol

| yst was

R

-2- yI) 2(1FD QU|nohnone (2- 1) ds . T
.65 (br s

-62-

neen -

a- yel:l.ow.' ... solid. 1H NWVR (300 VHZ, CDC13) S.11:05:{s;-} ),
1H)832(s 1H), 7.67 (d, : =1H, J- 8Hz)751(t1HJ—8Hz)
7.34:(4,1H, ' IF 2 Pt I H ) —
7:09 (s. 1H)_ n dgj (s)| > [%@Bx?dﬁyfﬁﬁa@")emﬁ% he ) 4% 35 H)
3.55 (t, J- S Hz), {3: 3$H(1§do!32=|%7}-ﬂl BiYqhiholiRd I= |5 Hz on il oH)
J=5 Hz) - 5 2- f(2—nethoxyet )1 (2- methoxy-5-- "yrimdinyl idt-. "4
yllanlno}ethoxy -1H i fdol - 2-vI | 2(1%“ gu;nollnone (4-2) A squHDon of 1
3 (5-{2-:(2- npth ty LII )i )-L\'.LH) 5 —
qU|noI|n0||e ﬂ(%go Ay 3ﬁ§|2*ﬁﬁn '*é”ﬁg?ﬁﬂﬁypﬁﬁi di ne- 5- carhox ;%%§§qte_i
' (110 g, 0.8 nnDI) ard sQﬂnmﬂamzygqunﬂznbgmﬁhmd{LdE (16 o 0.8 D B
"in DCE -(25 | nL) was Etl rred under anbl ent condltlorsO 18 TheMe
reactlon m Xt e TMAS——daneEn e—as—partttoreg—H
Et OAC. and sat uratett Nahk s
brineL driediover MySO4 and ZQﬁﬂ ﬂﬂ}ﬂﬁﬁ@ﬁhoﬁEhe reSIdue way S i p
et hyl ether-w th the aijd of - sonlcatlon then flltered‘an arr g
provi-de 3- [5fn' 14— TgtT : s 1553 q
pyri mi-di nyl ) net iR } }-2(1H)-qU|n0bn ne 2(%) a<
a' yellow so}id H NVR (pﬁmazmﬁ]eﬂmiaﬁ-&dm&?.w-(s ~'-111 )
8:53 (s, 2H),| 8.33 (s, 1 I—th—AB He), 1.0 é
7.34_'(d}H,‘--J:8Hz),_25 727 7.22 (d, 1H RE 8Hz)
{s, 1FD (s, 1M 16 86 (dd 1H 1_ R ? Fb\ Al13 (£ 2H 1= § H7\
4.01.° (s, H),'3..184)7(s, 2H) 33-53-[%1(4~gbn010y1-1-6 Hz) . 3.34 (s,/3%., 3,91]
(t,.2HJ=6 tp), 2.84 adfiy oyl 1H-ndol- 29y | . /N N
| p?ﬁér IR ny] v O_/— \_/ |
Z(IH)-qumohnone _. 1 - . Ho
148 2—ox0-2 [4-(2 {[2-(2-0xo~1,2—d1hydr0-3— /‘*‘\ 0]
qumolmyl)-lH-mdol-S-yl]oxy}ethyl) 1- : < N\ ,N 2/ ."' _
Inpmm;gwﬂeﬂndag#me_ o) o
T _ - >==€3
: e : Me -
149 3- {5-[2 (2-oxo0-1,3-0xazolidin-3- /\'
yl)ethoxy] 1H-1ndol-2—yl}-2(1H)— 0_/— %0 '
_ _ quinolinone _‘ O '
1-50 3 {5-[2-hydroxy-3- a- T HO. T
pynohdmyl)pmpoxy] 1H—1ndol—2~y1}— _ o J_\N o
2(1H)-qumolmone I O
1-51 3- {S [2-hydwoxyu3 (4— {1-  HO. }
| morphohnyl)propoxy] 1H-mdol—2—yl}- o —)_\N na
" 2(1H)-quinolinone : < : > .
’ . ‘ . 0




Conpounds 2-3 through 2-12 in Table 2 were prepared by sinpl
30 protocols described above.

1115’29% 54

7.52 (t. 111, 1=8 Hz},
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are as fol koy
119. 65 (s; "
Hz) .-
7.247(4, 111,
6. 85:. (dd
211, -J-:-'.6
Hz).» 2-4; 111
8.53 (d,  1H,
111, 3= 7 Hz
7.14- (1, 111
4. 14 (t
*311).,,- 3. 09 (t
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EL@Eocslzkm%Mnyg i
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rret hoxyet
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2.0 ) 3-[5. (7- I(? A=

} nrlnl

yllulllyl \le
|n0neN é?JH

IJC

=th

- pyri.di nyl) m

yfff ?nJ njo} 3 iﬁBsaﬁﬁl-i - mmhpmem
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Bt hnxvm th \ [ ( 6 rret hy,l;,- 2

-qu1 nol m)Ha 2-6- 2 Z:

SCHEME 2

Ho, 10% PAIC
—— .

O
A

=
CHO

N
!

NaB(OAc)gH

V

DCE

b

3 ( 5- {2—r(2-methoxvethvl)ammo]ethoxv} IH—mdol-Z-yl}-Z( lH)—qumolmone 2- )

10 % Pd/C (840 mg) was added toa solutlon (150 mL) of 3-(5 {2 [Benzy]—(2-
methoxyethyl)—annno] ethoxy} 1H—mdo]—2—yl)—Z(IH)-qumohnone Compound 1-27
(840 mg, 1 8 mmol) in EtOAc (150 mL) and the resulhng m:xturc was stirred under
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2-8 3-[5-(2-{(2-nmehoxyet hyl ) [ (1-oxido-4- pyridi nyl)nethyl]anyg%ﬁ'a% y)-1
H i ndol - 2-y1]-2(1H) - qui nol i none 3-(5- {2-[(2-nethoxyet yl)(1 O-[Zi ,

| met hyl ) a oxy} -1 Hindol -2-yl) 2(1H).- qui nol i none. . 2 1-
I¥I-| i dztzol @B%ﬁ@?gyl y(2- .. ‘methoxyethyt)  am no] etboxy} - fTﬁlﬁglP{an&S e
yl)-2(1 H)-quinolinone d 19 April.--2004 PCT/ uSOo/28625 CNE - ,/ N O 66
3[5(2 {(2—rrethoxyethyl)[(6 mathoxy 3.

pyri di- nyI ) net hylj ani.no} et hoxy) - i:H 2< 1@ | ndol . ] 2( 1H) qU| nol 1 none )
3-[5-(2-{(2 et hoxyet hyl )[( 2- ret hyl-5 pyri.midi-nyl )rrethyl Jani no}.~ et hoxy) 1H.

indol =2yl - Z(ahmgpmbaﬂbonlﬁmrilélﬂ'lh&cﬁa]b@t@a{ﬁnicﬁneﬂ(bgﬁltrahonandtheﬁllrate S

2?‘125“23? il ) bWy S PR o Gl Sy b s

_ column Elutlon W1th EtOAc to, 25 %NH3—EtOH/Et0Ae gave 3-(5~{2—[(2- S
R methoxyethyl)ammo]ethoxy} lH-1ndol-2-y1)—2(1H)—qmnohnone (2-1) as ayeIlow :
. 5 f,'fsohd ‘Hchoom CDC]3)8 1L 05 (s 1H),965 (brs 1H),832 (s 1H),767

| ) CR 1H J--8Hz),751 (t lH,J 8Hz) 734(d,1H,J 8Hz),729(t, IH,.I 8Hz)

B '724(d, 1H,J= 8Hz),709(s 1H),696 (s 1}1) 690(dd 1H,J 8 2Hz),415 @t

o 2H,J=35 Hz), 3.55 (&, 2H J -5 Hz), 3 38 (s 3H), 3 07 (:, 2H,J 5 Hz), 2 91 (t, 2H,

‘10 : _ S T
3 5-(2_{(2—methoxyethyl )!(Z-methog gm@ my @ethxllanuno}eﬂwxx'[-lﬂ-

mdol-2- 11-2 L umolmone 2-2

A solutlon of 3-(5- {2 [(2-meﬂ10xyethy1)ammo]ethoxy} lH—mdol-Z—y])—?.(lH)—
15 qmnolmone 21 (1 50 mg, 0.4 mmol), 2—methoxypynm1dme-5-carboxaldehyde Q 10
o mg, O 8 mmol) and sodium tnacetoxyborohydnde (168 mg, 0 8 mmol) in DCE (25
mL) was stured under ambient condmons for 18 h. The reacuon mixture was
concentrated, and the re81due was parntxoned between EtOAc and saturated NaHCO; -
soiuhon The orgamc layer was washed with brme dned over MgSO4 and -
20 _ concentrated The residue was suspended in ethyl ether with the a:d of somcat:on,
. ~then ﬁltered and air dned to prov1de 3- [5-(2 {(Z—methoxyethyl)[(2-methoxy—5~ '
pynm1d1nyl)methy1]annno} ethoxy)-lH-mdol—Z—yl]-Z(IH)—qumohnone (2-2) asa '
, yellow solid. ' H NMR (300 MHz CDCI3) H 1. 05 (s, lH) 9.60 G, lH), 8.53 (s 2H), o
, - 833, 1H), 7.68 (d, 1H, J= 8Hz) 752(t, 1H,J= 8 Hz), 734(d,1H J=8Hz),
25 7.27 (1, 1H,J= 8 Hz), 7.22 (4, 1H.,J——8Hz), 7. 05 (s, lI-I) 696(5 IH) 6.86 (dd, l}f,
J 8, 2Hz) 4.13 (t,2H J= 6Hz),401 (s, 3H),3 80(s,2H) 353(t,2H J= 6Hz),
334(s 3H),3.01 (t, 2H, J= 6Hz),284(t, 2H,J 6Hz)

Compoun‘ds 2-3 through 2-12 in Table 2 were prepared by simp!e modifications to the
30 protocols described above. Selected‘NMR'spectra for 2-3 and 24 are as follow: 2-3
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3- -{2 [ (2-met hoxyethyl ) (5 pyrimdinyl- nethyl)amn no]et hoxy}1 il 2

ki ndol - 2-y1)- 2(1H)-quinolinone 19 April 2004 QMg 0---/ - &Oé’ 2004 19
April 2004w001,2%95 01129025" . ... . PCTI USGO 28625 25AR - - 1- gg{d [9)°¢ car bon 1
- 4- met hox® -2-. I'i-di necarbox-lic aci’ d (3-2) Sodi-um.hydri: de (E et
nmriol, 2.00 equiv) was.carefully added to a.sol ution: of

(2S, 4R) 1- [(benzyl oxy) car bony]] 4- hydroxy 2- pyi f ol 7-di necar boxyl ic aC| d .--':"-'.
(34, 3:00 -g;; 1173 mmol, "} equiv)-in THE (100" m)-at -0C, and. resultlng

m xt ure . was stirred for 20 10 ‘m nutes: | odonethane”{2. 11 m.,~33.9.nmol",

3. 00 equi V). waH M@OOMZ,t@CM St1res (W>M5@d1ﬂh mdﬂntﬁ,sl#ﬁ[ Bﬁzbor

ohcht bont e sar it ol e B PRl A o U B s
|ayer was't her7ata)r Digd I‘H,Uh=8]H£§ g3 (aomthﬁH&p 608 @, md A 8]

£ th-
-68 19 April- 2004 PCT/1JS0072862 acet at e-( t00 i) JT% S orga@mt
| ayef: was -t hertdi && Boef-13 (%8&(5%&’4%43&5&8 an0, 3 &bﬁcéIﬁJatﬁddz)tBSBr(s;w de -

2S, 4R)- 1" b - - boxyl d
T I R o ST Gl
J=11.4, 2 8 Hzl,osqssm(gldO(bﬂstH):s5L31{d41H4J&5H'£)83%@21}&?76%3(&)11{J 8

H2),7.64 ¢, 1H, /=7 Hz), 7.56 (&, 1H, J = § Hz), 7.51 (¢, 1H, J.= -8Hz), 7.34-7.21
(m, 3H), 7.14.(, 15, J =7 Hz), 7.05 (s, 1H), 6.95 (s 1H), 6.85 (d, 11, J—-8Hz) 414

28, 6Hz)399(s 2H) 355(t,2H,J 6Hz),333(s 3H),309(t,2HJ 6
10 Hz),293(t,2H,J 6Hz)

(
in
'

TABLE 2

15

Compound : .. .- Name : - .. T . R
No
2-3 3-(5-{2- [(2—methoxyethyl)(4—pyndmy1— : -+ OMe

methyl)ammo}ethoxy} lH-mdol—Z-yl)-'_ ) /—/

2(1H)—qmnolmone
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maj or
74 Hz);

ol i di necar.hgy.gi@
TIC . (lM 530 L, 53,0 nol,

rot amer:

S 7.40-7. 25 (br in,
4.00 2.34 {m 211).

51-1),.5.20 (s, 21

Benzyl

3.50. eqU|v) Was: added

2S 4R 2- drox )nmeth 1 -
bps3-3 . 10 A- solution of -borane-tetrahydrof

1), 4.52 (t,

-rPé’(h%QP

to a so

(2S, 4R) 1- [(benzyl oxy) car- bonyl] 4- et hoxy- 2 pyrrofi-di necar boxyl ic acid"

(3-2, 423 -g; - 15. 1 .ol
mxture \was Warnedto 23Cand stlrredfor

quenched Wt h
m xt.ure- of Sé
‘acetate: .(30p.
concentr at ed.:
(100% hexane:
(2S, 4R)-2- (hy

d

‘The
re5|

m) .
The
nital Iy,
r-oxymet hy

ur ad8d -'sg dﬁ:(ﬁ-é%r[@olﬁsﬁhexwhﬂ @wmigaeyi-or §

|gradi‘ng z(bH;l-Qﬁﬁtth@%C_)i’ 10 pri

1 equiv)- in THR: (200 ) at’

h: Excess

rtitianed.

oC."

borane was - caref ul
‘het ween™ a '1 1 .

.The :resul ti ng

n

I'on; o‘]lfﬁ

T

o Bl BB IE

I') - 4-‘met hoxy- I pyrro.l_ di neca

nZy\.-

‘he +(300-nl)
sodlun1sul : -and .
m chr 'Nography

bé)@yl ate. [ 3- 3) .as a,: ]

col orl’ es_s okl zH-NVR {300 “MHzi- CDCL3). .raj or -+ 20 rotjaer: 37-7.— 25: br:
m SH).,.5:18 (d, .111)} J3=12. 4 HZ) 5..13 (d,: R e o =12. 2 4. 51 )
(dd,1H" J— 8.3'."2.2 Hz); 3.86 (m 111) 3,787 (dd JiH 3= 7 2.2 1 HY),
3. 72 (br L, 1_ T [_ X 7:4, L HZ}, s e
(dd, 111, Sk 2,25._4 ?ngz ‘h%f)“"’bgﬁl‘gc‘f‘ﬁ{ ) L1 64 (m ?Me 25

Be |- 284Rne

(3- 4): - Met-haneisul fonyl

a so]utlon
(3-3," 0.500" g
1.50° eqU|v)

and'.

t

-

n,
di chi .oronet har| e (30, m_')

ho - 25

(2S,4R).
1.88

69 19 Aprl I

t hpiridih{ eﬂhygallilﬁid}eﬂhoxj/} myr r
hlori, de

175 'i, 2.26 rmol
(hydﬁl K-quinelingney .- l-p
21 equiv) and trief: hyl afm ne

2004, WO 0OVJ29025: ; PCTI [TC
at 0C.”. The resul ti’ ng ‘i xt u

ol idi neear oxvl ate .

CD’28 5
re wa \waphled to 2”

2-6

3- [5—(2—{(2—methoxyethy1)[(1-ox1do—4—
pyndmyl)meﬂmy]]ammo}cthoxy) lH—
mdol—2—yl]—2(1H)-qmno]monc

3-(5- {2—[(2-mcthoxyethy1)(i 3-tlnazol -2-
ylmethyl)ammo]ethoxy} 1H—mdol-2-y1)—
2(1H)-qumolmone

3-(5- {2-[(1H-xmldazol-2-ylmethyl)(2-
methoxyeﬂlyl)ammolethoxy} 1H—mdol-2-
yl)-2( IH)-qumohnone
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stirred for 1 h. The reaction m xture was partitioned betmeeq
sodi unl bicarbonate solution and di chl oronet hane. (2 x 40 nL).

- combned..
concentrate

layers
d{@ﬁ#E% residue was" purtfted by flash
(100%)hexane |n|t|aIIy,

~wer-e,. dried;over sodiums

colunn c
gradi ng 't 0:.100%." EtOAc) t0 provi de benzyl

9
ulfate.

r'o

A g o

¥ ogaggbhy

. (2S;4R) - 4- met hoxy " 2- {[(nethylsulfonyl)oxy]nethyl} 1- pyrrolldlnecarboxylatee

(3 4y as ‘a Itght yellom#ow

(hr m

8.7.37= 7.25.

H) R‘l?(d 1H,_ J_118Hzt
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Hz), :4: 65: (-dfi,
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120,4. 4FE) 3
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' (2-¢hlof 0-3}
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1.11 mol,

‘hoxy- 2-{ |
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gui nol:i nyfl )"~ 1H-.i ndo e I-.-car boxylate (3~

3—31 é%{@-myhoxmm[(@methowﬂ)
S it

oXy) Giadslanyl) iaeNyder 1 ol i4d

(nEthyIsulfonyl)oxy]nethyl} 1
(3-4, 380 nhy, 1:12: ol ,
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tertButyI
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100% exane gl

5- ({(28 4R) [ (ben

r net'hoxy) - 2 chloro—

NVR (-400 NI

Ft)‘-? 87 (I

4 Hz), 7.

(s FD, 5. 1
2H)

atae[rsqzmm&;ané;@@tt@nﬂfa-zﬁaﬂywn S

ue was pur| | ash™ cal U

a@yrBugiBy he@@lzﬂwotﬁhweﬂdﬁ%

2 R %T%UHWE& £

e-.1-q
najor ‘rotamer: 8 8. 17 (o 2H)
8.6 Hz), 7.78 (t,% 1H, J= E

m 51f); 7.10 (br s, 1H)
4.35 (br in, ZFD

2H) 4.16 (t
8 (s, 3H), 2.32.(m 111), 2.2

urfate and-
m chrona
jto give t

;ngﬁutyl

T

(3-5). i
1H; J—
61 (t, iH J=
111), 6. 5 25
3.60 (br

-70 19 April

5

3.34 (s
2004

3-(5- {2—[(2—mcthoxyethyl)(3—pyndmyl—
methyi)ammo]ethoxy} IH-mdol 2—yl)-
2(11-1)-qumolmone

2-12

3—(5ﬁ{2 ~[(2-methoxyethyl)(5-pyrimidinyl-
meﬂtyl)ammo]ethoxy} 1H—mdol—2—y1)-
2(1H}-qumolmonc
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tert-Butyl 2 (2-chloro-3-guinolinyl)-5-{((2S, 4R)--4-nmnmethoxyp
olidinyllmethoxy}  1Hindol e-1-carbox late 3 - ': A mixture18AREZ§4ut v
5-({(2S, 4R zyt oxy)-car bonyl |.- 4-met hoxypyrr-ol.idi.nyi }

met hoxy) 2)‘?6‘{1%‘%0 3-9 -1 Hindole- |- caazboxylate (3-5, Eggmsoofzsszso 459
ol 1. equi V) “and-1: 0%, palladl um-on - carbon (200 my, 0.188 .rnnol, OA .1, :LO
equi’ v) i-n". ethanol; (10 ni L) :was- stirred .under. ‘a hydr.ogen balloon for 1.5"
li The- catal yst was il tered onto a pad-of” cellte ‘and washed' vii:th: et hanot
(20 ‘m)’ Theflltrate was (3-6):: HNI\/R 300 MHz,- CDBOD) 'S 8.41: (s, H)
8.23 (d, 1 H,'.J="93 Hz); 802(br 31 Hz) -7.86 (br .t 1H J:

7.9 Hz), 770(brt 1H, J-81Hz) *725(d AH- J-'24Hz) 709(dd
1H, J—90 2.7),. 673(3 1H)., 445(m1R)423 (brmSH) 351(br
d, I tL-J =12, Hz) 3.41 (dd, /1H," (701207304 He) , 3.40 (s, 3H), 2.47-
{m concnetrat@ -nd the'fr sm‘?ﬂ,e was purlfled 0. r verse p,g@se |IC]UId .
chrorotography ‘ FOJ&@_,_TF, M esthi)—agi ve

t ent - butyl (2 , SEH"- ' BN - L
qui nol isnyl ).-'5- {[( S,’4)-4-:- et hOX%pyl‘q‘O[Idl nyI]rret ﬁoxy} 1H-| ndole 1 carboxy
late 15 .- 1H), 2.4 (m. 1H. 3-(532 {.f .~ .

(2S, 4R)-- 4 met hOXnyI’I’OHdIn yl | met. hoxyj e H-lndol 2 y|) 2(1 H) nU| nollnone
- A sol.utien .of fert-butyl 2-(2-chl-or.g: 3 QUi aollnyl) = {{ (25, 4R)4 . 20.

met hoxypyrrol:dl nyI]rrethoxy} 1H- i ndole I-carboxyl ate" 29 ny, . e
0. 057. rnrml) was, heated in a-8i1 m Xturerof aceti czhciy and v‘vat-‘er.i(5 mL):
at 90C for' 1.5 Im, The reaction mxt.ure- was cool ed gid-concentrated, .and." .
the resi. due was p |ed;Mpy 're¥eése phase I|qu1 d g rom)t ography (H20/ CHSCN
gradient . w 0.1 % resent @ “Ha, 10% Pd/C :
3-(5- {[(28 4R) - 4- maihoxypyrrol id' inyl]methoxyf- ndol =2=yT )™ 2(1H) 25
qU|noI|none(3 7) asayellowsolld ' IR A R0 -MHz, .CD3CD) S 8

(s, . H) 7.75(d, %M, J= 7.8 Hz), 7. br,t?P‘I’J-78H2)738(d 1H
J="8.9 Hz)738(d 1H, J=8.1 Hz), 7.28(B#.t, 1H J—73Hz)719(s'
111), 7.17 (d,. 1H, J—24Hz)‘689(dd IH388 2.4 Hz), 4.39 (dd, -
IH, J= 10.2, 2.8 Hz), 425(m 1H) 20 (?n5| . =71 19 Apri | 2004 '

\

»
|

; : ‘. Sodium hydnde (543 mg, 22 6 mmol 2. 00 equw) was careﬁllly added to a so}utton of
_(2S 4R)-1- [(benzyloxy)ca.tbonyl]-4-hydroxy-2—pyrr011dmecarboxyhc acid (3-1 3.00 £,
- 11.3mmol, 1 eqmv) in THF 100 mL) at 0°C, and resulting Imxture was stirred for 20
10 minutes. Iodomethane {2.11 mL, 33.9 mmol 3. 00 equiv) was added, and the rmxture
. was warmed to 23°C and stlrred for 20 h. ‘The reaction mixture was then diluted with |
saturated sodmm blcarbonate solutlon washed with ethyl acetate 2x 100 mL). .The |
agueous Iayer was then EICIdJﬁed wuh 1 N HCl solution to pH 3 and extracted w1th
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1H); 4.14 -(m 1H), 3.49 (dd, “1H,.J. 13.9-6.9 Hz), 3;41(dd, 1% (2
J=12:6,.3.6 Hz 3.39:-(s, 3H), 2.45 (br dd, 1H J= 13.9, 6.5 "023405
-(m. H) phds 3-8 t-hrough -3-21 in Table 3. bel ow wer.e ;
S|nple |cat|ons of the protocols descnbed above For_é?-"
t hr ough. 3 15 o LT ‘._Y",',r
(2R, 4R) 1- [(benzyl oxy) car bonyl] 4 bydroxy 2 pyrrohdl necar boxyltc aci d was ,
used.:as-. the -starting naterlal For’ exanples 317" through 3-19,: TBSCI -
used- |np]ace of i‘edonethane in.the first. step of sequence-described. |n
Schere 3.;" F@th}@gmﬁgp ég)[)gnb)) Tlaﬁgrgamc layer was then dried over. sod:um sulfate and

3-2i . 1-(tent- nec tert: 10
but oxycfar bonyl. B ) per thee % bg‘jqdﬂ%e%%ay 8232%&“5 O’QE r’EI ng - S
mat er.ial; reswﬁbhamhoarboigheeta 3VR: 5 hsiatyelol @il &MR GMHACD! -
fol l'ow. . 3 8,-."H NWVR (400. I\/I-llz‘é G%/C&Bﬁglg)rllol (s, 1H), r(goﬂ (bg)s@%u-i)

8 62 (s, 211) mzaoeataezer 511&9-7225(@@(, 2@(&%%@@ lzi,ea—tiaHa)moo:cms

Pl (A AT - éﬂtaa?sgta%?ﬂiﬁ%ﬁ%a% 39, 25“%

(d, 1H-73= 142tsa)m,a}g5 (s 211) 3..94(n.°AL), 3.58: (¢ i1H, J=14 Hz),.
3.36-3.22 (m . 2H), 30(s 311),72.71 (s, 3H)'-_-_(m1H) 220120 m
IH, 1.96 (m 1H. 3‘9 “H NI\/R(4OO Mz DI\/BOdS) 312.2 (s IH) 11 4 (s
1H),- 8.51 (5, pl 3y bk PHL ), b, §)i 75 (¢, ¢

1H, J5 8 Hz), " 7. d42-7-32 (L1, | p ey CIHE, 705
(s, 1H) . 674@@ “1H, 3 8, 2Hz) 413(d THJE 14 20 ). 404(m lH)‘-
3.91 (m. 211), 3.54 (d;. 1H -J=14 Hz), 3.20 (s 3H) °3.20:3.13 (m - 2H),

2.31 (m: 1.:86.
3-[5- ({( 2@@“ %q‘g%%“f?@&w °°’§P‘ﬁ§ir’t1 T ﬁ%%%ét“ﬁh ﬁ)‘} PFB?!p 31159y| )
met hO_X}’) B %Qﬂdphaﬁaddeh 124 sdbluu&ﬂof](’is 41@}3?—[(benzyloxy)carbonyl]-4—methoxy—2- o
o pyrrohdmecalhoxyhc aCId (32,423 g,15.1 ramol, 1 equlv) in THF (200 mL) at 0°c
 The resultmg mixture was warmed to 23°C and stu:red for l h. Excess borane was

L carefu.lly quenched wx,th water _The lmxture was then partlttoned between al: 1 '_
- _ l.S mtxture of saturated sodmm carbonate solutxon and brine- (300 mL) and ethyl acetate
S (300 mL) The organic layer was dried over sodium sulfats. and concentrated The
: _‘res1due was punﬁed by flash column chromatography (100% hexane mitally, gradmg
to 100% EtOAc) to provide benzyl 28, 4R)-2-(hydroxymethyl)—4—methoxy—l -
pyrrohdmecarboxylate (3-3) as a colorless oil. ‘H NMR (300 MHz, CDC13) ma_]or
20 rotamer: §7.37-7.25. (brm SH) 5.18 (d, 1H,J 12 4Hz) 5.13 (d, IH,J 122 Hz),
4.51 (dd, lH,J 8.3, 22Hz),3 86(m lH) 3. 78(dd, IH,J’ 117, 22Hz) 372(br
d,lI-I,J-'ll .7 Hz), 361 (ddd, IH,.I 9.8,74, 22Hz),344(dd, 1H J 12.2, 44
I-Iz), 3. 30(s, 3H) 2 18 (m lH) 1 64 (m, IH)

25 - 1 25.4R. metho meth lsulfon Doxylmethyl}-1-
pvrrohdmecarboxvlate (3—4} R o -

Methanesulfonyl chloride (0 175 mL, 2 26 mmol, 1.2 eqmv) was added toa solutlon
of (25,4R)- 2-(hydroxymeﬂ1y1)-4~methoxy—l—pytrohdmecarboxylate (3-3 '0.500- g
1.88 mmol, 1 equiv) and tnethylaxmne (0.394 mL, 2.83 mmol, 1.50 equiv) in
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3-9 3-10 3-11 3-12 3-13 ' 3-14 .3-[5- ({(28 4R) - 4. met hoxy- I-[Q& XI'&RM

pyri dinyl)nmethyl]pyrrolidinyl} methoxy)-' 1

H i ndol : -qui i nolinone 3-(5-{[(2S, 4R)-1-benzyi -

met hoxypyrrobﬂé‘lﬁn ] met hoxy}- 1M i ndol. .2- 1} 2('17 Hy=gui nol i nor%)cT[[)Uesoomi‘625

(2S, 4R) - 4- pethoxy-2-({[ 2+ (:2- oxo- " 1, 2- ~di- hy.dr o= 3- qui nollnyl) 1H—|ndof-- -
yI]oxy}methyI) X- pyrrolldl necarboxyl ate 3-(5- . [ (28, 4R) 4- methoxy I

et hyl pyr+okidi-nyl et hoxy} <1 R ndaol:- 2. yl) 2( 1H)- - gui nol inone (2R, 4R)

4- met-hoxy- 2- (([2 (2-'ox0-1, 2-- di hydro- 3- qui noli nyl) - 1:-H-i ndol - 5- yI]oxy}
met hyl ) pyr r ol i dichlooomethardel (ﬂﬁmda)ca@ﬂ&(le mrmmgm@emmedm 23°C and

Dol Gl V5L DL ik A el SISO OGRS 1°

-1- benzyl : 4z n'ebi‘&%)éna'te solutibr’&nd &chloromethane @x 40 mL) The combmed orgamc layers . e

, f - were dned over sodmm sulfate and concentrated The re51due was punﬁed ’oy ﬂash -
s "_'-column chromatography (1 00% hexane 1mt1ally, gradmg to 100% EtOAc) to prov1de , k
7 benzyt @s, 4R)-4—methoxy—2 {[(methylsulfonyl)oxy]methyl} l-pyrrohdmecarboxylate'- o

. , 7-(3-4) asa llg,ht yellow 011 IH NMR (300 MHz., CDCig) ma_]or rotamer 8 71 37—7 25

K :(brm,SH) 5.17 (d, 1H, J= 118Hz) SIO(d,lH,J 118Hz),465(dd,1HJ 83

¢ 3.8Hz), 424 (brm, 2H), 3.95 (m, 1H); 3. 68(brd,1H J-120Hz),345 (dd, 1H,J—._;"r-' :
100120, 44Hz) 330 (s, 380, 288(s 3H) 239(m, 1H),212(m IH) s

| '( 2—chloro-3-qmno]my1)-1H—mdole- 1 -carboxxlate (3—5 )

- A xmxture of benzyl (2S 4R)-4-methoxy—2-{[(meﬂlylsulfonyl)oxy]methyl} -1- -

.15' " pyrrohdmecarboxylate (3-4 380 mg, 1.11 mmol, 1 equlv) 2—B (437 mg, 1.11 mrnol
1 00 eqmv) and cesmm carbonate (433 mg, 1.33 mmol 1.20. eqmv) in DMF (5 0 mL)
was heated at 70°C for 3 h The reaction rmxture was. partltxoned between water and
ethyl acetate (2 x 50 mL) The combmed orgamc layers were dried over sodlum _

lfate and concentrated The re51due was punﬁed by flash column chromatography

20 Q1 00% hexane gradmg to 40% EtOAc in hexane) to gwe tert-butyl 5 -({(28 4R)-1-
[(benzyloxy)carbonyl]-4—meﬂ10xypyrrohd1ny1}methoxy)-2-(2—chloro-3—qmnohnyl)-
lH-mdole-l—carboxylate (3-5). 'H NMR (400 MHz, CDCI3) ma}or rotamer 58.17-
(m,ZH),S 08 (d, 1H, J= 8.5 Hz), 787(brd, 1H, J= 86Hz),778 t1H,J= 8.4 Hz),
7.61(t, IH J=8.4Hz), 7.38- 722(‘brm SH), 7 IO(brs lH) 694(brm 1H), 6.56

25 (s, IH) 5 17 (brs, 2H),4 35 (brm 2H), 4.16 (brm 2H), 3.60 (brrn,ZH), 3. 34(5
3H) 288(5,31—1) 232(m IH) 2.23 (m lH)
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0xo0- 1, 2-di hydro-3-quinolinyl)-1Hindol-/ HNiaO .
5-yl]Joxy}net hyl)pyrrolidiniunCH3 .trifl uoroacet at e F . 19 April 2004

3-163- [ 5- ({2634 Rs 4- et hoxy- 1- [(1 OXIdO 4-0.-CHs - CT/us00
pyr| di nyl Y et hyl | r?yrrol i di nyl }rret hoxy) = 1H—r ndol:- 2 yl ] 2( 1 = QU nc%fl noneN-c-.,

0.3-17...3- (5-{[ (2S, 4R) 4 O—i hydroxypyrrol I d| nyI ] rret hoxy} 1H
i ndo.l = 2-y|) 2( lH) qui-nol.i noneNH R I

3- 18?3-,'3_['5;-.("{:(-28, 4R) - 4+ hydr oxy: I-[(I oXi: do— 4-7 o H
: | i |

i di nyl') met hy] . S
Eﬁ: ﬂag?’ )n§| : varan! 4R)—4-methoxvpvrrohdmvﬂmethoxy}—

(2R, 4R) - 4- hydq Xr}:’.a@i (1{_ 5 zﬁ?%g @j 1, 2-di hydro 3 qw noI | nyl)-lH-l ndol 5-'-
yl ] oxy} et hyl Tﬂlﬁ'ﬁmgé yi ateN 0-70""
3-20. 3- ({[2 (2- =oxo-1, 2-"di hydr o- 3-qui nol.i nyl )~ £ NH2 O [ H-lndol 5 yI]oxy}

met hyI ) p F Apamﬂttcmf llm’l{butyl 5- ({(ZS 4R) -1- [(benzyloxy)carbonyl]-4—methoxypyrrohdmyl}
methoxy)-2-(2 chloro—3-qumolmyl)-1H—mdole—1—carboxy1ate (3-5 295 mg, O 459
5 mmol 1 equrv) and 10% palladmm on carbon (200 mg, 0 188 mmol O 410 equrv) in-
ethanol (10 mL) was stured nnder a hydrogen balloon for 1 5 h The catalyst was
ﬁltered onto a pad of cehte and washed wnh ethanol (20 mL) The ﬁltrate was
concnetrated, and the resrdue was punﬁed by reverse-phase hqurd chromotography
(HZOICH3CN gradlent w/ 0. 1% TFA present) to give tert—butyl 2-(2-chlor0—3-
10 . qumolmyl)-s {[(2S 4R)-4—methoxypyrrohdmyl]meﬂ10xy} 1H-1nd01e-1-carboxylate
(3-6) ’HNMR (300 MHz, CD30D) 6 8.41 (s 1H), 8.23 (d, 1H,J= 9.3 Hz) 8 02 (br'
1, 2H,J 71Hz) 786(brt,1H J= 79Hz) 770(brt,1H J=38. 1Hz),725(d, 1H,
J= 24I-Iz) 709(dd 1H,J=9.0,2.7), 6.73 (s, 1H),445 (m, lH) 4.23(brm,3H)
351 (brd IH,.I 12 7Hz),341 (dd, II-I,J— 12.7, 34Hz),340(s 3I-I) 247(111,
15 IH), 2 06 (rn, 1H).

3—(5 { [(ZS 4R)—4—methoxvpvrrohdmyl]methoxv} 1H-indol-2-y)-2{1H)-quinolinone
3-7)

A solution of text—butyl 2-(2-chloro 3-qu1nohnyl)—5 {[(ZS 4R)-4~

20 . :-methoxypyrrohdmyl]methoxy} lH-mdole—l-carboxylate (6—6 29 mg, 0. 057 mmol)
was heated.in a 8:1 rmxture of acetlc acid and water 6 mL) at 90°C for 1.5 h. The
reactron mixture was eooled and concentrated, and the resrdue was ptrnﬁed by
reverse-phase hquld chromotography (H20/CH3CN gradlent w/ 0.1% TFA present) to
give 3-(5-{[(2S 4R)—4—methoxypyrrohdmy1]methoxy} 1H—mdol—2—yl)-2(1H)-

25 .quinolinone (3-7) as a yellow sohd lH NMR (400 MHz, CD30D) 5 8. 45 (s 1H),
775(d 1H,J= 78Hz) 753(brt 1H,J= 78Hz) 7.38(d, II-I,J 89Hz) 738(d
1H, J=8.1 Hz), 729(brt, 1H,J/=7.3Hz), 7. 19(s IH) 7. 17(d lH,J 2.4 Hz),
689(dd 14, .I 8 8,2.4Hz), 439(dd 1H, J= 102 28Hz) 425 (m, 1H),420(m, .
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trifluoroacetate.*F F 3-214-({[ 2- (2- oxo-1, 2-di hydr o- 3- qui nol ngél E ONHZ
1H i ndol -5-yl Joxy} net hyl ) pi peridinium,p trifluoroacetateO - ?I’—O 74 19
Apri:l -2004. 9025 PCT/ USQ0128625 :1::2 2-. 2-0x0: 1 2-dj,

ui nolin 1. vﬁ%oﬁz I ox.ethl--4- i erldl ne’ car boxyl ¢~ ac?rg% (ﬁzx?zs

est er{4-1 ‘Conpound: 4- 1 was synt hesi-zed by the protcol descr| ‘bed.:in. Scherre I
above. 10 1:2- 2--.2-0x0-1 --di-hidro-3 ui nolln 1. 1H-|ndol 5 1-"‘-.',0x eth 1

- 4- -:..pj per. di necar boxyl ic acid: (4 2)° AN e

1-(2- {[2 (2-0x0-1, 2-di.hydr 6- 3-'4ui nol i nyl).'-iH, ndol é}
et hyl) - 4- pi perlthi ﬁéﬁmaiﬂb»ayﬁ&idaﬂidfﬁtlaﬂ6@@&3(4;‘(@ 1113 ‘rﬂﬁﬁ#ﬁ @ﬁzbmnl e

St ang-t ne o0 0 1k 2GR gl hlo s ) ARSI L ) Yo

concent rat ed, .and. the ' residue was SUSpended in 4nil. of Wwat er': Th| s o
suspensi-on vas. neutr al i zed=wit hs 2t NHGL 516 proviidesl=( 2-{ (2-(2- oxo—l 2--

(i hydro 3 qw(mﬂ;pmmﬂg %@@I}ﬁml']}mmmlbwwempmmﬁlhmpreboxyl ic aci d
(12 28 85, Yoyl LS00 180 S g i ds (3
Hz) . 7 19 (S '(@RAR); 1-[(Benzyﬁ)xwlcarhdnyllwhydr@ﬁ%pwdhdlmmarbbxyhéa@dm)s used &4
1325 (o et iyt il SO i
bel ow wer e nmadedasyetaanegn mﬁmaf segrencedescrid yEqrsexe@nEﬁSt r?dhs
descr i bed abowgd 3% 10(8eit- B&Bﬂy&w&ygaﬁbe:ﬁu@&mw \ﬂ@lﬂ‘ﬁnd 1-(tert-"":
10 butoxycarbonyl) 3—p1pendmecarboxyhc acid were used as startmg material,
respectively. SeIcctedNMRspecn'a for 3-8 and 3-9 are as follow: 3-8 lHI\HV[R(4{)0 SRR
MHz, CDCl;) & 11.1 s, 1H), 927(brs 1H), 862(s 2H), 832(s, 1H),768(d, 1H, J
-—8Hz),751 (t 1H,J= 8Hz),734(d, 1H,J= 8Hz),729(t, 1H,J=7Hz),7.19 (d,
1H, /=8 Hz), 7.07 (d, 1H, J= 2Hz),696(brs, 1H), 687(dd,1H,J 8,2 Hz), 4.25
15 (d, 1H, 7= 14 Hz), 4.05 (m, 2H), 3.94(m, 1H), 3.58(d, 1H, /=14 Hz), 3.36-3.22 (m,
2H), 3.30 (s, 3H), 2.71 (s, 3H), 2.38 (m, 1H), 2.12 (m, 1H), 1.96 (m, 1H). 3-9,'H
NMR (400 MHz, DMSO-2¢) 8 12.2 (s, 1H), 11.4 (s, 1H), 8.51 (s, 1H), 8.13 (d, 2H, J
=17Hz), 7.72{d, 1H,J =7 Hz), 751 (t, IH, J=8 Hz), 7.42-7.32 (m, 4 H), 724 (§, 1H,
J=28Hz),7.20 (s, 1H), 7.05 (s; 1H), 674(dd 1H, J=8,2 Hz), 413 (4, 1H, J =14
20 Hz), 4.04 (m, 1H), 3.91 (m, 2H), 3.54(d, II-I,J I4Hz) 320 (s, 3}1),320-3 13 (m,

2H), 2.31 (m, 1H),201 (m, 1H), 1.86 (m, II-I)

TABLE 3

25
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prepared by al kyl ati on chem stry anal ogous to that depicted i Scpf@s 1
and 3. -75 19 April 2004 Sel ected NWR spectra for 4-3 and 4

follow - 4“3)@;5 M\ﬁ(400 VHz; CD30D) S 8:44 (s;' .74 (dpql%j 8 Hz),.
7.52" (t, IH .J Hz) , 734 (d 1H:- J= -8 Hz) 7 28 ((ti-1H Wi‘?ﬁb 7. 18
(br s, 11, 6. 92 (d 1H: J = 8 Hz), 4. 36: (ty 2H, J= 5Hz), 334 (t,- 2H J 5
Hz) ,: 362(t 2HJ5Hz) 345(m4H) =3..36. (s, 3H) 261(t 2H
J—5Hz)-44 "H NVR' (400 Mz, Dl\/lSOdo)SlZl (s H) 115(s"1H)
8.50 (s, i p, 7 73 -(d,. 1H. J=-8:Hz), 7. 511H, J.= 8. Hz) 7:42: (d 1H J-,.-
8Hz)737 J1H, J-8Hz)725(t JFLJ—8Hz) l(, 1H)

7: 05(5 1H) h 0 [0 J.I‘I J= 4 UL--\H; ‘ ||;- —% O
4H), 2.4-1.5 C(l(5 P"S‘ﬁ? 10. TABLE 45’6 nﬁ%%nd cOnpoun R No: R -\‘
4-3N-(2- et hpxyeNy| ) |N- (2- ([ 2- (2 oxo 1 2:fro=—

di hydro-3 U-.w 1H-ind ' Z-N"1 npfh
4- 4(1[2 (2 gx %gdl hydﬁz{S (28 4R)14 {r@thoxm {Camatht i

I 4-. K

e R Z ot hom 5. T PYARIERAMU ottt
di hydr o- 3- qu* nol i nyl.) - lHlmdﬂlbxﬁ-lH,lth-}Zl-ﬂ]ﬂy])HDBt hyI
acid

COI\)

oic
qumohnone
3-9-.. '[5 ({(25 4R)—4~methoxy— —[(1—ox1do-4-. O,
pyndmyl)methyl]pyrrohdmyl}methoxy)-
lH-mdoi-Z-yl] 2(1H)-qmnohnone

2-y1)-2( lH)—qumolmone

3-10 - 3-(5- {[(ZS 4R)- 1—benzyl-4— @
' methoxypyrrohdmyl]meﬂmxy} lH—mdol— o O
S

3-11 benzyl (28, 4R}—4—methoxy—2 ({[2-(2 -0X0-
1 2—dlhydr0-3—qumohnyl) 1H-indol-5-

0
yl]oxy}methyl)- -pyrrolidinecarboxylate | I~ ‘\O‘Q.]a

3-12 - o 3-(5-{[2s, 4R)—4-methoxy—1- .cr::__p. T\O\CH:.,

- ' methylpyrrohdmyl]methoxy} lH—mdol—z- ' -
yl)-Z(IH)-qumolmone
3-13 (2R,4R)—4—methoxy—2—( {[2—(2—0xo—1,2— - H 3O,

"
d1hydro—3—qumolmyl) IH—mdo! S-yl]oxy} : B
meﬂlYDPyi‘mhdlmum mﬂuoroacetate 0 - Jlj<F
O

3-14 3-(5-{[(2R,4R)- l-ethyl-4- - C\l'f N
WA
mcthoxyp)arohdmyl]meﬂmxy} lH-mdol- : ND ~CH,
—yl)—Z(IH) qumolmone : Lo
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-76 19 April
diliYdro- 3- qu
yl ] oxy} net.

. 4-T41(2S,

d| hydro 3- gwnohnyl) 1H1 ndol
--. 4-8.1-(3- {[2 2 0X0- 1 2--d| hydra3-CO H .

‘54 yl Toxy} prpyl) - 3-, SZ!

’IDXVPT

, 0 C- -

qum)l rryl) THE ndol

4-9 (”

2004 4-6 "

i no- |linY

550|Idl nyl]acetlc aci d-
mathoxy 2- (! {[2 (2- 0X0- 1 2-

- me-t

; -[(28,4R)--I\/Ethoxy;2-({[2-(2-0x0-.
| ) -1Hindol -5LN ; cam

ho2ptir5gba
PCTIU 800128625

-yl ] oxy) rret hyI )pyrrol i d| nyI ] but an0| c ac

0- ~~"pi peri di r‘recarboxyhc aci- d
h\L| \ ( 2-![2(20x012-- 9 - CHB

d| hydro 3-qui
'eo -H 2-4-104-
di hydro 3=qui
xY} _] (DZH Y

nol 3491 ) -

an:-?-nrJS “”éi‘ﬁet%ﬁéﬁro-%@oﬁwﬁ"'ﬁﬁnq 02‘3 |

i no b tl [\\o aC| d
o i’ﬁ

4-11.- . 1}

1—961@y1-4tmytllpﬁx32}(e[[2r§1-) amn et ic a0| d

(2 {i 9}]6@}@%91)%@&11&@- 3-

tnﬂuoroacetatc

3-16

35+« {(2R,4R)-4~methoxy—l [(1-0x1do—4-
pyndmyl)methyl]pyrrohdmyl}methoxy)—
lH-mdol 2-yl]-2(1H)-qumolmone

3-17

-(5 {[(23 4R)-4-
hydroxypmohdmyl]methoxy} lH—mdol-
2-yi)—2(1H)~qu1nohnone

3-18

-[5-({(28 4R)-4—hydrexy— -[(1—0x1do-4—
pyndmyl)methyl]pyrrohdmyl}methoxy)-
1H—1ndol-2-y1] -2( lH)—qmno,hnone

3-19

benzyl (2R,4R)-4-hydroxy—2-({[2-(2-0}{0-
1,2-dlhydr0-3-qu1nolmyl)— IH—mdol—S-
yljoxy} methyl)-1 -pyrrohdmcqarboxyiate

3-20

3—({[2»(2"—0)(0—1 2—d1hyd:o—3-qumolmyl)—
lH-mdol-S-yl]oxy} methyl)p1pend1mum

tnﬂuoroacetate

3-21

4-({[2-(2—ox0-1 2-d1hydr0—3-—qumohnyl}-
IH—mdoI-S ~ylloxy} methyl)plpendjmum

mﬂuoroacetate
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. quinolinyl)-IHindol-5-yl]oxylethyl)-3-1 0 O piperidi necarboxyllc aci d
4-12. 1-(3-.{[2-(2-ox0-1,2-di hydro-3- quinolinyl)-IHindol- 9@55@9 opyl
2-. N pip dﬂq@g&grboxy I|c acido-/. OH:4-13: 1 (2 {[2-¢2- 10X Qs 2 di dro
qui nollnyleg‘J I'ndol -5 yIJoxy}et hyl’) - 4- N o-/ . OH' pi perldl &§‘§/2
aci.d- 4-14 " 2- carboxy N (2-{[2-(2-0x0-}: . 2- d1 hydro 3-- + 0. 'uinolin 1"
1H-|ndol ‘5-..0 ethyl)'. 0-/ z o.F-ethahani ni umtrlfluoroacetateFF o) O—| 77
N- (2% carboxyethyl) N-(2={ [2 (2 O%0-1; 2~ 4516

yl ) oxy}et hyl)cyclopropanam ni.um’ . -di hydro 3- qui nollnyl)-l H=| ndol 5-,
trlfluoroacetat_e -dihydrb- 3- qui nollnyl) 1H—rndo| 5 N—cyclobutyl N-(2-
{[2-(2-0x0-1,.2. yI}oxy}ethyI) beta aI §%4

JCH

41

4.2

1 (2-{{2 { 2—oxo—1 2-dlhvdro—3 qumolmvl) IH-mdol- -vl]oxv}etlwl)—4—mpend1ne—

carboxxhc acid ethyl esterg4-11
Compound 4-1 was synthes:zed by the protool described in Scheme 1 above.

10
1-(2-{ [2-( 2—oxo—l.2-d1hvdro—3—qumohnyl) lH-mdol- -y]]oxv} ethvl)-4—
le_endmecarboxxhc acid (4-2)
1- (2—{[2—(2-oxo-1,2—dlhydro—3—qumolmyl) lH-mdol—S—yl]oxy}ethyl)-4—p1pendme-
carboxylic amd ethyl ester (4-1, 138 mg, 0.30 mmol, 1 equ:v) was dlssolved in MeOH

15 (20 mL). 1 N NaOH (6 mL 20 equlv) was added and the solution warmed at 50°C for
5h. The reactlon was concentrated, and the residue was suspended n 4 mL of water.
This suspensmn was neutrahzed W1th 1 NHCI to provxde I—(2—{[2 (2-oxo—1,2-
d1hydro-3-qmnolmyl)— H—mdol-S-yI]oxy} ethyI)—4-p1pendmecarboxyhc acid (4-2) asa
yellow solid. 'H NMR (400 MHz, CD30D) 5 8.45 (s lH) 7.74 (d, 1H, T=8 Hz)

20 753(t 1H,J= 8Hz),738(m,2H) 728(t, 1H,J= 8Hz) 7. 19(s IH) 716 (s, IH)
6.88 (dd, 1H,J-9 2Hz),434(t,2H J= SHz) 3. 53(m 2H),347(m,2H) 307(111,
2H),242(m lH) 2. 11 (m,?.H) 1.95 (m,ZH)

Compounds 4-3 through 4-16 in Table 4 below were made by s1mp1e modlﬁcatlons of
25  the hydrolysis conditions described above, The correspondmg ester precursors were .
prepared by a]kylatlon chemlstry analogous to that deplcted in Schemes 1 and 3
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-78C to rr, THE TBSO. NH - .. - Pd(PPh3)4, LiC 19 April 2004 PC

/ USOQ 28625 -1) TBSCl 2) Bodo -78 19 April 2004 . | M-pyr 19 Aprl 2004

. NaBH( OAC} 25 QCHZCH2CL - 50%FFA, - Me2S...CH2CI 2, H DEHEE! oI
yI) Aret hano To a. mechanl Cally st rred sol utlon of . 1 %QIHS 699

H | ndol e: 5- carboxyllc acrd (5-1, 20.01 g, 124 .mol):in THE. (500 rrL) was
added at -arbi.ent: terrperature sl OV\A ya: soI ution.of AN LAH’ i n.t:of uene- (186
m., 186.rmol.,-1.5 equiwv) .- The reaction. m xture Ves: heat.ed .at “reflux for
h, quenched wi.th'ic artitioned between. et hyl acet ate. and ‘saturated. JO
aqueous’ NaHCOBSeIQQﬁ@iHl\g&ﬁP@Ptﬂaefyn#3m4Mheﬁf0H0m4bl H@Mm}wkd dri ed
(MySO1) and compenby 8isesh (s1MReYA (@ THE L B8) P7 SeuciHSpLivdid) 2dapan, /=
st anding . under ?E]bﬁreduc(eS m?ess& ﬁ:?’The 21 sgll vvas Sl}sg ng&‘g@{

hexanes (200 nt Hzh {28 @x%h&éﬁ&t'f‘el%@sﬂ{f}) 6398|(F1r§é LT éERIghso (tc%Hi-eCt ed .
by fi. Itratlon 504, avn{drz@dﬁpm Bandt, 26 g ~0eHizy, o npdmts as(sasmgml@ﬁomn

lid . - 1 1

YRR AR L éoghﬁ%b%sﬁsdiﬁé)l 5 18§ 506 1 %)506 54

(s, 1H) -4 75 ((s 1H)11)731(d68H($ 8HH), 7.51(, 1H, J= 8 Hz), 742 (4, 1H, J = 8Hz), 7.37 @,
“1H,J=8 Hz),7.25 (t 1H,J= 8 Hz), 721 (5 1H), 7.05 (s, 1H),676(dd, IH,.I 8, 2
Hz) 4oz(m,2H) 3.15- 2.75 (m,4H), 2415 (m,9H)

10 . . g TABLE4

Compound | . = . Compound - .- S R
No
4-3 . | N+(2-methoxyethyl)-N-(2-{[2-(2-ox0-1,2- : : . ~OCHy

dihydro-3-quinolinyl)-1H-indol-5- o~
yl]oxy}ethyl)-beta-alanine COH

44 . - 1-(3-{[2-(2-0x0-1,2-dihydro-3- - | - . o
o qumolmyl)—lH-mdol-S-yl]oxy}propy])-4- . 6—0 '
p;pendmecarboxyhc acld b o_/—/

45 -] 3- [(ZS 4R)-4-meth0xy-2-({[2—(2—oxo—l,2- i

d1hydro-3-qumohny1}-1H-mdol 5. | @ -.O_p,.\o\cﬂs
yljoxy}methyl)pyrrohidinyljpropanoic

acid
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Boc. n . . Bob -79 19 April 2004 PCTI USQOO 28625 5- tent1§|A blﬂid’
1-si|anto eth .1 indol e-1-carbox -carboxylic aC|dtert butyl £ (15
stlrred scxvum/sww.sof :(I-H L.ndol = 5-y| ).-met hanol-. ' ¢5-2; ?, Wézs
mol ), : di chl gr.onet hane: (300 rrL) “Was'- subsequently treate at a ent
terrperature wth this: opropyl et hylam ne ‘09:rnL; 224:2° mml 27 -equi v)
tert- butyldlrrethyIsHyI cht:ort de: (186 g, 1233mm| 11eqU|v) a
4- (N,'N-di‘met hyl-ami no)pyrldlne (1 37g 11 2. - ol 0 1 equi V). The
reacti.on. m xtruor S R vcnce tF

partitioned:het \_Néfle?le’t Hymg%’gg’* Emﬁmzﬁ{@{—zﬁ@‘"l €[ or ge c N ayer was
washed. - w',t-,'h_'_ bri-ne,: separaj S@fc]n ncent rat et g v to
the crud 10 i:silylethpr. aslﬁgdr?lqlt(%t tﬁnown soldloglg Thel cruc nd -
di -tert=butyll di carbonht’ YUQE}f}QﬂCﬂJﬂR’XEOhﬁoNb]aGmhcamdl ss'OI ved S

net h

3) A
nd‘.,-

pive’

di chr ol onet kg
presence: of -
react i-on -mi‘xt
acetate and §.

IIE(NKZ):ZIJI ;e*@?yﬁﬁf‘b@%&a%%ﬁ??‘%ﬁ 2Hongfol ) for 2 h.

ur.e’was tpncedihydé-8oquikblMan U - iRyl t i oned '-'b +tyeen et hyl-_

5N- HCI .- [FHe: oryam C. Iaye?gwas vashed mk ; '_ efanat
ru? ol ..,

dried .15 (MySO4) andI aﬂﬁwﬁwbxlmrrphdmxﬂmmq;cmlde the C
Chr omat ogr aphy (Si-@2, .| 10%-et hyI acet ate i n-"hexanes))’ af'for PR
5-(tert- Butyl - di gxg hyI ST apw di_aﬂiyagpge T gr pq&yl N 1Ke] o
tert-butyl e$ter (5- 3) ‘as.’a wh e SO|I H NVR (400 MHz, - - G9ZH 97 (
| H, J=8..0Hz) , 7. 47(d, - H:@om;ﬂﬂliﬂsiol-%ﬂ]ommﬁylwed CAH LJETTT Hz) e
(d 611-‘I)H.- JS ?1 gr'lt_h??,ut 3I-7§| Enit l@@ﬂ%n%&%ﬁﬁyl )-| ngdl( Z:'I?'Itﬂ)eﬁifl_oq 0'0" 3
but yI oxycar bony! #:8dot e 2 [Damtioxyetyi}2- {2<(Foxo-1,2- .- ~SOCH;
U B  dihydro-3-quinofinyl)-1Hndol-s- | -~ O\
: yl]oky}ethyl)émino]acetic acid -~ -
4-IQ i 4-[(2-methoxyethyl)(2—{[2-(2—oxo-1,2-
- d1hydxo-3-qmnolmyl)— H-indol-5-
7 yl]oxy} ethyl)ammo]butanmc ac:d
411 - - 14(2-{[2-(2-0x0-1,2-dihydro-3- . :
qumolmyl)—lH—mdol— -yl]oxy}ethyl)—3- -
' plpcndmecarboxyhc acid
4-12 - 1-(3- {[2-(2-oxo-1 2-dlhydro-3; :
' - qumolmyl)—!H-mdo!—S-yl]oxy}propyl)-Z-
plpendmecarboxyhc acid . - -
4—13 ' _ 1 -(2-{{2-(2-0x%0-1, 2—dlhyd1'0-3- ' -
| “quinolinyl)- 1H—mdo]-5-yl]oxy}ethyl)-4~ 1
plpcndmecarboxyhc acid - | ‘ B
4-14 -~ 2—carboxy—N-(2 {[2-(2-ox0—1 2—d1hydro—3— o F :
., |15 NH,
qmnohnyl)—lH—mdol~5—y1}oxy} ethyl) j o—/_ o >t
- ethanammlum tnﬂuoroacetate N o- FF
. . OH
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To a stirred sol ution-of

5-(tent-Butyl - di met hyl - si | anyI oxymet hyl ) -i ndol e- 1- car boxyl i ¢ 192gril 2004

aci d:tert~hy V\}) ser . (:5r 3,. -38.6¢, :106:7,.:n0nnl.). i n tetrahycqitoameet00 | |
n) was-slowy a ded ‘at . 780 a.sol ution of tlthl un.di i sopropyi amde:in .
tetrahydrof uran’ (2Mm:. 80 -l . 160.1: ol ; :L 5. équi. v) “The-react’i on
m xt ure. -was stirred-at: the same terrperature far: b h; treated wi'th -

trinet hylborate vvarned Up 0 “anbi ent - tenperature and “partitiofed: between
et hyl acetat ‘ang -0 L organi : hnr{ \Ath 20 bri ne -

separ at:ed, drfi ed4(ll‘5§S N'é%ﬁa@@ﬁ 1)‘&{'%‘{ 2r(2v%t@ub2'tc .give tHg>cr: tI‘J)ge soffid.”
-80 19 Apl’l| 12004 WO 0 /29 47 Swat ef_pgFhe 1esul ti ng-.
a suspensi on }- of: the desi r%g‘?%@ejdg%gwﬁgég& %d h'y MNH d) ‘_FI 0.
fol |.ows by. washi ng Wi t Waylgmcy(}&ﬁy])ty)clop*fh@mnnmnmand traces{of acegic cLCI d
wer e-r.enoved under ~vagl umfor 5. ho af-f-ord the- deswe-d-'af'f.or the
- desi-t€d borori ¢ aci’ d ($-4)-as’a t’%""ﬁ‘iﬁm‘ér 1HNWVR {400 M—|ZOHTrltuat| oy’ o.fj
t he crude pro SR S elob gyl B tTon-andarr=d lng e B
CDClS) S 7.d6. (&0 | 9= Rl 7 {[?Y(Z-dﬁc_)bllf7 41 (s, 1M N
132, (d, II- J—A 6.8 ) dlﬁydrbL’B ﬁﬁmoh:!d)l) Ierﬂaol-.’\- H) L 7A
9H) '0 95 (s,} 9H), O0.. . ? % H:gui noh r'-2 one—{'5- S A
2- chl or'0-'3-i ddoqui nol.i t e (1 Z‘IPXY} 5t)a-alzwége wel:ghdd. i nt 0-a. 250, flask
and suspended in’ of ‘.50 ' Jaqueaus acetl c.racid (125-n) . The = ngxture wds -
heated to 100C_and—=a ovwed to- rnfluy fnr ’IRhfn r-hmlnflnn hy Tlf?:\nal\s|s
of the crude ,-reactlon 10 nm.xture. .The mxtiure was. al | 'owed to- cool- ;
anmbi ent- t enperature followed by qw noI |g@ﬁgl\,g§5a ‘tan povvder (5-5); "H" NIVR
(500° MHz, CDC13)812I3(brs, 1H), 15_8_71_(_5 1H):, 7. 65.(d, 1H, J= 7.5 {
Hz) , 734 (m 111), 7.31-¢{d; 1H J= 8.0"Hz), 7. 20 (m 111). . concentrated
i n vacuo. The__cr'ude ol (5- 6%} Wwas dir%gol ved in tetrahyrofu 00 nmL):
30 transferred to the P tIe ted, at 0C - pyr ne (15n1_) and
stirred for ...5-H dr ox
i ndoI e I -car box I uqog

TBSO / . -78C to mt, THF

Q)

aq. 50% AcOH

reflux
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butyl ester (5-7) 20 A stirred mxture of-the iodoquinoli nong (,\%P 0140 g,
36.9 mmol, 1 equiv), the boronic -acid (5-4, 7.5g, 18.45 m"rDP B%Oeqw V),
tetskts(trlwbgﬁw&@gosphl ne) pal t.adi um (1 S A5 s P 48 - nmol gﬁ? and;.
l'ithirum-chloride (4.69. g, 110..7 mml -~ 3 eqw vYin. i oxane/ _aqueous v Rl
Na2CB ‘was . degassed and heat ed- at- 800 until <t he: boronl c.acid s mote e
detected by thin Iayer ‘chr.omat, ography -Addi ti onal boronrc aci, d. (0 2 eqm v'*'-_’.'
at a'25 . time) was’ added t-o-the redction mixtore untis aII the” ST
i odoqui nol inone:(5:5) was- consurred C Ietely 1.5 e-al qw vent of the S
boronic .acid, 5-4, in-total, "Was - 1€ 2 Cl?eactlor'n mxturewas
partiti oned between ‘et hyl acet ate and. sat ur at ed ‘aqueous ..’ NaHCO8 The SRR
organic | ayer was vvashed W th: bdcne, separat ed;: dri eng S 04) and - 81 19
April 2004 1. h. irent t egpeyatw e, i ‘Thgsreacti o o
part| ‘ti.oned- betwe B m - £ ':%H Lﬁdﬁﬁed fué
. organi cl aye" r’. weirwas ek ri ' e ed: (VS 2
concentrat ed -I.pvacuo.- - The. cr ude id .- trltuat ed it h'. eyl ‘acet ate
and  hexanes, collected by f||trat5r7on and alr dried- to %l!fOrd theot (5 7).
as a light yellow ld""HNNR(SOO N{L3,z, lIVSOd6) td2i (s, AH) L 07(s;'
1H) 8.03-(d, 1H, g7 5Hz) 774(d 1H Jd= 75Hz},:-755(s H) '
.52 (t,,1H J-7 73-'5(,@ °8§)'Hz 73Q le J7 Hz)
arrs (1, 11K J=7.5 H .(Lxs\,ll  18% CHZ) 460(d,
2H,,.-J 55Hz)——L—35—@s—LG—5 \ 2 OU|noI|n3 I
.i ndol e - carlbox NaBH(@&BJQAd(Eﬁt ‘but yt " The: pre- 5. ‘at: ed Mhee. (34. 5 9,15"
equi v) - and' t He .al@aei,5- 7, 10. 32 g,. 158 -equi v) _were weighed.into.a 1’
liter flask and suspended in’dry dichlofomgthane (500 nit). .15 The
reacti-on m xture was heated to-45C and was conpl ete bythin: Iayer
chr omat ography akgr I'h. The i xpure vva dA wed i cool to a{mDent
tenperature - & e -:'s.. 0 d e~ d"
filtration. The reslyl tj ndwpc A, '?hefll\,ew
hot THE and the solvent fi 0 gh under vacuuro.t.o rermve an
from t he oxides. The'r‘es'uls.]b'ng f||trate was - - 511

5 e 1H-Indol-5 yl [-methano] 15—2 )
To a mechamcally stirred solunon of IH-Indole-S carboxyhc acld (5-1 20 01 g 124
mmol) in THF (500 mL) was added at ambtent temperature slowly a SOlllthll of 1M-
LAH in toluene (186 mL 186 mrnol 15 eqmv) The reaction rmxtu.re was heated at
reflux for 1 h, quenched with i 1ce, partltloned between ethylacetate and saturated

10 agueous NaHCO;. The orgamc layer was washed with bnne separated, dned
(MgSO4) and concentrated in vacnio. The crude product sohdlﬁed upon standmg
under the reduced pressure The crude sohd was suspended in hexanes (200 mL) and
ethyl acetate (10 mL), ‘stirred overm ght, collected by ﬁltratlon and mr—dned to aﬁ'ord

the desued product as.a light brown sohd 1H NN[R (400 MHz, CDC13) 5 8. 24 (brs,
15 lH) 762(s IH) 736(d,1H J= 84Hz),723 (d, 1H .I 84Hz) 720(s 1H), 6.54
s, lH) 475 (s 2H) 168 (s, IH)
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.20 'concentrated in vacuo to afford the crude al dehyde as a-yellow solid.
The solid vvas triturated with methanol (10 nl) and et hyl acd@dipsl 2008 rrL)
fol l owed .| F%sz filtration-to. isolate. the-pure product

| i ght- yeI 1 ow a §/nde was drl ed’ under vacuum (5 8);. " H NI\/RP‘(:lgggﬁ)m@s "
DVBO-d6) 8-12.15 (s, . 111)-,- -10. 08 (s, H) 8.26 (d; :LH -J=1.5.-Hz), 8. 24 (d
1K J=-8.5.Hz), 815(s 1H). " 790(dd2 AH, 0 J=.8.5,- 1525Hz) 777 5
(d1HJ-75Hz)755(m1H) 737(d 1HJ“85H2)724(m1H)
ester-5--8) 7:01(s; 1H) 5- (4 Met hanesul f onyl :pi pera2|n 1yl rrethyl) 2+ (2
ox04, 2- di-hy dr e=dertu Irdimethyl-silanvigxymethyl k-indeler]. lig aeid tergy t - butyl” ester-
(5- 9) 82" 19. legte? To -a’ stirred:sol utlon .of". the -al dehyde (5-8, 2. Q '
g, 5. 15 mol , -and N net’ hanesulfonyl pi-perazine acetic acid salt
(4.62g, - 20 Gmaumed soldncﬂmﬂ(‘l}lklﬁdow-gblmtbﬁtoﬂl@e 16468, N12.1 maslpitided .at-”

. anbi ent~ tenpge as;.treated wth, lum

triacet oxybor dh?}aﬁt"graéﬂgﬁ%gt(ﬁq ‘?’ﬁeﬁ’a? 6?]1’33‘!}‘5"?113’ ‘Fﬁ%teﬁ?é’a‘e'{ﬂi’lﬁw ERHREE Wi tﬁOdG% of;-,
conver st onsaN il A Yiaind BSOHT 215k 26k DB SLLONARENA ol L o1

further - -Sti-rring action-was- conple The reacti.on- mxtur

was partiti onddi8.bez, ma nunhly[l lmﬁimmWMMMMemml 2The

! bed with &g h"::
0 T br i ne s L e KR YRR b R SRR SR TR B PR i T
cr ude ‘sol i d " Wagcdd) pitifonbd Bétwietn BihyPidaitd ACSINGECE THe bfgaaicqsyewﬁabniahﬁed

activated carbon.. The .filtrate -~-sol utien (celite) was concentrated- to -

syrup whi ch M@ﬂqhmm(pwt%@@péwm,mqqamw ”{H@GOﬁq_&l"eﬁ?é:f\’@sul L ng

concent ol oRvieB: Y fiehdthBh ia T ARG g ke QIR D,

filtration and26 Qamﬂmmm)aweteahgbm%n Gl@hn‘mmethmmmﬂbmﬂ)-apdpmratatn I 15 '

Lort- Bﬁiiu L andran e i e e isn 0By e q?ﬁﬂdol%%}ééc@eﬁg

12.06 (s, 1 H) m&oﬁ@or 2h. The reactlon mixture was concentrated in vacuo, partitioned. between

ethyl acetate and 0. SN—HCI The orgamc layer was washcd with brine, separatcd, dried
15 (MgS0,) and concentrated in vacuo ‘to give the crude 011 Chromatography (SlO;,

10% ethyl acetate in hcxanes) aﬁ‘orded 5- (tert-Buty!-dlmethyl-sﬂanyloxymethyl)-

mdo!e-l-carboxyhc ac1d tert-butyl ester (5-3) asa whlte solld 'H) NMR (400 MHz

CDC13)8797(d, II-I,Jr 80Hz),747(d, IH,J 32Hz),741 (s, lH) 7.15 (d, 11—1,

J 77Hz),644(d, lH .I 3 6Hz.) 4.72 (s, 2H), 1.56 (s 9H),084(s 9H) 000(3

20 6H)

-( ten‘-Butyl—dlmctth-sﬂanyloxvmethvl)-mdole—1-tert—butvloxvcarbonvhndole—Z—
borenic acid 15-4[
To a stirred solution. of 5-(tert-Butyl-dlmethyl-mlanyloxymethyl)—mdole-1-carboxyhc
25 acld tert—butyl ester (5-3, 38 6g, 106 7 mmoi) in tetrabydroﬁnan (400 mL) was slowly
added at —‘78°C a solution of hﬂnun dusopropylamldc in ten'ahydroﬁlran (2M 80.1 .
mL 160. 1 mmol 1.5 equlv) The reaction mxxture was st;rrcd at the same tcmperaturc

for 1 h, treated with tnmethylborate warmed up to amblent temperature and.
partmoned between ethyl acetate and 0. SN-I-ICI The orgamc layer: was washed w1th
30  brine, separated, dried (MgSO4) and concentcated in vacuo to give the crude solid.

-80-



1H), &04 (d,1H,.J= 8.5 Hz), 7.74 (d, IH J= S0 Hz), %2'(&\%5“& 7 535

EZt 1H J 8.0, 1.5 Hz), 7.35 (d, 1HJ—85Hz)730(dd
7.22 s3= 7 5 Hz), 6.76 3. 62 211
S hy (s, 3&%’0"1’!&% 1. %5 (s, 5 H)H) 3o 5(54 Net %Eﬂ’z@%?“{%@-ﬂ

erazin- I-, I'met h "1 1H—|ndol -I-'-—lH- u1 nolln— 2-one (5- 10) A mxture of
5-(4- Met hanesul f onyl - pi pera2| n-l- yI met hyl) 2- (2- oxo-:1;.2- di hydro—
qui noti n-3-yl)-i ndole- |- carboxyl i'cacid tert-butyl. ester (5 9, - 1 02 g,
1. 863mmol ), d| met hyl-sul firde (1.2 .ni), wat er (0. 6- rrL) and: - TFA . (40 rrL) n..-‘_‘“
di chl.or onet handitpaion Qﬁ.@lﬁ mdeetqm@wth bﬁxm&sfdﬂowﬁﬂbyrfduenomdmmhung Was.-

concent rat ed oned.. t h cet turat ed: ‘T‘
aqueous . I\LaHCCIfﬁb}f%e organl cq%g%/né?a %"eg t?\%?‘ﬁg‘?ﬁ .@MZ‘%’Q ed; dri ed
(Na2sO4) , ‘and ccmgystvrget(a,dlﬂ,nﬂecwaz) 7 | aeep) t7'4’7Qs qt%gs@@d 11310.7'—% tﬂ@%)o, i 9 -

purified by reverse-phase’ i d chromato rap jradi ent

April’ 2004 wi tAi0 G, 1 /&sﬂiﬂ, b4 Sét(, WD), QJ%E(S,tQH)f Ouda(sgﬂﬁtlc acid salt of:
5-10. Al sthe- fractions aqueous NaHCCB * The .or gani.c. Iayer vvas vvashed" 'V\nth_-.
brine, separated, dried. ', ¢ontalning” the desi red. Produet was. AL :
partltloned betloﬁs.n}sgﬁmb]medn%t(s.sand saturat ed- ( Na2SO4) , ‘and’ concentra.t ed‘:
i nvacuo-t o g| ve 3-[5=(4=Met hanesul f onyl d:)l perazi n-1. %.. _(500 Mz, DIVBO d6)J
8 12.07 (s, I ea?lcfslqro-?( todoqymoline (152,59.0 glswasiweighed intp 4 250 L. flask and :

}sllolr]?t[jhyl )= 1H‘ ?%éﬂhed%nﬂfkﬂ%c@fé?&oac%ﬁf 3518 T?%%e%}ﬁg bt hgﬁTﬁydetl hg&"%

I7-|z)46 2 3, 5. 7 (ast;; agdéw&d toJeflux fc(rri]ﬁ h7to‘3:ol:lip)etlo?1 l:@ZI‘I(,(B anallyils c(iFthE cﬁ;ié"?éacn& 217
in,

4H) A sol E&?' igfure; % "Pégtje s ﬂ“ﬁﬁ%)r’ °°P1 @oﬁaﬁﬂvynt tﬁplmzfeiezfoé@zei hr) - warsn

treated at aﬂhﬁ@éﬁ WAtB 208 el bf Watét. e FEthg 7 Shsdbnsii dFdhe Qesi'ré@pfsa{?&'&as The

reactlon m xture

3-15- (4- Met ha#ﬁ@iﬁtt@ bh%wmmo&m@wf%bmﬁymmgmwawmmhhahe B.ta;eiide—
gui nol i n- 2- on (W tr uo. The -
resutting.cru e so %etg\ﬁgag‘ﬂ%ﬁr#frfé 9%‘ Jr%v%“é‘a“g’ﬁﬁ’gt Ia%t&ff?%‘ BFﬁl tography g
( H20/ CH3CN gr qdinenaonevustaha@p(l%&ﬁesyﬂqmm (500 MHz, CDCly) 5 12.13 (brs 1H),
15 871 (s, 1H), 765 (d, IH,.I 75Hz) 754(m, 1H),731 (d, IH J= 80Hz) 720(m
1H)

5-Hydroxvmethvl—2—(2-oxo—1 2—d1hvdro—qumolm-3-yl)—mdole—1 -ca:’ooxvhc acnd tert-
butyl ester (-1

20 A stirred mixture of the 1od0qumolmone (5-5 i0g, 36 9 mmol I eqmv) the boronic
acid (54,75g,18 45 mmol 0.5 equw), tetrakls(tnphenylphosphlne)palladmm a7
& 1.48 mmol, 0.04 equlv), and lithivm chloride (4.69 g, 110. 7 mmol 3 equw) in’

dmxane/ZM—aqueous Na2C03 was degassed and heated at 80°C until the boromc aCld
is not detected by thin layer chromatography Addmonal boromc acld (0 2 equlv at a
25 tlme) Wwas added to the reaction mixture untll all the 10doqumohnone (5-5) was
consumed complete]y (1 S equwalent of the boromc acld, 54,in tota] was reqmred)
The reaction rmxture was partlt:loned between ethyl acetate and saturated aqueous
NaHCO;. The orgamc layer was washed with brine, separated dned (MgSO4) and
concentrated in vacuo. The crude oil (5-6) was d1ssolved in tetrahydrofuran (100 mL),
30 transferred to the PEG bottle treated at 0°C with HF-pyndme (15mL) and stirred for
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to give trifluoroacetic acid salt of 5-11-; ']H NWR (500 M—lz,! %@@: S
9 S, 1H);

12.57 (s,
7.74 (d,
(m 2H);
2H, J= 13
(s,3H)..

1H) ; 1222(3. IH; 11.86 (s, 1H) .8.60 (s, 111);

11 6 7.64.(d, 1H, J= 8,3 Hz 54.(m 1
Qg"(’l(ﬁ’lzﬁ 4. 97 (s, 2H)( 3.85 (t,. . 20)2H 3=, lT PEl”ilEj'ﬂflséz-‘r?, (d
2Hz),.361(d 2H,° J=12.5. Hz); 3:34(t, 2H, -J=.. 119Hz)_304

‘Conmpounds” 3-12 through 5-651n.. Tabl e: 5. hel.ow (except f.or-

5- 15, 16 18, 29, 30 and .- 31) were’ prepared by si; rrpl e nodi-fi catlons of -t.he
s. descri bed- above Sel ected 25 spectra‘-are as follow :5-14, 1H. NI\/R

(400 :MHz; DIVB@hiGl)mﬁbtm t&l&p(:tsturd' Fl)he réActibR migsre wadpartifiored l(eﬂveehld);h}flSB ( d

5 HZ d; -1H, -
i %t?inﬁ aci‘eou %@CO;QE@%@&DI& aralw-'rs ‘zss‘b(et malp
Hz), 7. 08 ( d& séﬁlirat&& &1&: (l\gg]@ttb"éﬂd c@hc@ﬁtr:ltéd m&lﬂbuo 3I‘lé%nld€ soﬁlll)was %nt%gted

pr ot-oeol

1H, 3= 7.
7.45 (s,

(m.2H),
12. 16 (s,
7.52 (dt,

PCT/ 13S00/

(s, 1H),

2H),.3.42 (m-
VHz, DI\/BOdG) 785@

2.:32 311). “H'N

IH). with o83 z(cgtate@dﬂtq)&ane, @aleeed by@lﬁamnmd(au—dme 16 attor meHz)

5862%5‘5% %"B&ﬁﬁ%ﬁlﬂ)ﬂ aﬁglgtgeﬁ%p)soﬁa, &ﬁ}»@% ?M:‘%%ﬂ&))a? /138025

7 25 (s (1‘I-I)18l;07§s 111)58 bzkd, ll‘-I 9& §. §¢i1z) 1#74 é% 18, 9:» A @Iz![lz7 5 N% ﬁ% o

t2AHST T 65 Ez)l_QlF”lﬁ (d,11ﬁ,571= %é I*lZ)H? 30&1 HJH,JEHJ 5 HZ),7B2Z CL IHH

3= 51610 TE e T Bl S h o3 St sl L

5-37,.

I

©OFDO MHz, - DVBO=dB) -812. 16 (br. s, if); “11.53 (s, 1H);.

1H),.._773 (d4HJ—75Hz) 7.52(dt, 4H," 3= 8.5,1.0H), 7.47 (

8.52 (s
d. IH,,J—

J/(.’46(s LH) 738(d “1H, J—80Hz) 729(d_--1H JlOHz)

211) 2’ 36 (m_ES_fﬁ,ﬁ.Ii_)Sul fonam des (5 15 and 16) Were prepared fromthe B

T b met nancodPEAT A0S G Kol SR e e Dol i LTS

di chl or onet ha%rawe?n‘ea e aHM@k%&kusp@ﬁde@%ﬁl%&c%ﬁﬁﬁethﬁie@@O
es

31) Were sgnt hesi ze

from the parent ers
The reactlon mixture was heated to 45°C and was complete by thin layer-

i vel
equivy)

7330 and

chromatogtaphy after lh 'I'he mrxture was allowed to cool to ambient temperature

and the manganese oxide(s) were removed by vacuum ﬁltratton ‘The resultmg pad of
ox1des on the filter were tnturated w1th hot THF and the solvent filtered through

under vacuum to remove any product from the oxides. The resultmg filtrate was

20 " concentrated in vacuo to afford the crude aldehyde as a'yellow solid. The solid was
tnturated w1th methanol (10 mL) and ethyl acetate (15 mL) followed by vacuum
ﬁltratton to 1so]ate the pure product. . The llght—yellow aldehyde was dned under
vacuum (5-8), IHNMR (500 MHz, DMSO-dﬁ) 81215 (s, lH) 10.08 (s, lH) 8. 26
d, 14, J= 15Hz) 824(d, lH,J 85Hz) 815(5, 1H), 790(dd IH,J' 85 1.5

25 .Hz),777(d,1H J= 75Hz) 755(m, lH) 737(d, IH J= 85Hz),724(m,1H)

7.01 (s, IH)

'5—[4-Methanesulfonvl-pmerazm-l-vlmethvl)-Z—(?.-oxo-l 2-d1hvdro—qumolm-

—vl)-

mdole—l-earboxvhc ac1d tert-butvl ester (5-9) --.
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26,27 and 28, respectively) by the hydrol ysis (NaOH EtO-l at ??(r&)p 2‘)[
starting ester (5-28,57 ng,.124 mol)' was dissolved 'in EtCOH H_ and

IN-NaOH: (| wd-91/2902520 The mi xture was - heat ed to 90C. The- e%@},h%
noni tored. by LC/'Ms. The starting-‘material ~-had*al |- converte to-pro uct

after stirring for 7 hours. The reaction. mxture was condensed, -and ’ :
resi due was : di ssol ved i ntrifl uor oaceti-c. aci d.” The excess trdfd uoroacetl c o
acid: vvas ‘renoved on the rot ovap. “The residue was - taken up in.water. - and -
t he /material - yas centrifuged. The water was_ decant ed,” and the:solid was ~

anal yzed 25 by RptEed SPhbgRof (e aldphude /Sl 2l g5 Bpmghsl ¢aev)emddN-as a =

Lo 0oy it Wiz RN, 43012 A Wiy 77 (5 1
4H) 2.15 (mdwhtc;odhae(eaenam)vasammpmnhaﬁmammmwuzmm The - -

: St ruct'ure.

o- (5- Cycf opr obegtf‘é‘?ﬂ’i??b’ﬁc@t ntf‘ﬁ-u% vgﬂimmac&axygorppydrﬂq "’&GlSHHP‘il ﬁ!fzghone | H
- (5-[(2: Mes hoXe edabtibsidbpsd)at 765N conDlrbion afd H3REAWith MESOL Bidadional 1 E* o
ui noli-n-2oné: "o ' NH - 15- ~(4- Acetyl -pi perazin-1- .~
et hy 1} | H- i ndon @e}aydt]]de |A=ﬁer further sttrnng for 1h the reaction was complete The reactton
Lo nnxture was pamttoned between ethyl acetate and satnrated aqueous NaI-ICO;; The
it " . orgamc layer vias once again washed w1th saturated aqueous NaHC03, and then thh
L " ‘brine, separated, dried with (Na;_SO.;) and concentrated 111 vacuo 'I'he crude sohd was
o 10 - dissolved i in dunethylformanude and treated with the actlvated carbon The filtrate
o solution (cehte) was concentrated to syrup which was qluckly tntuated Wlﬂl methanol. :
_ | '(100 mL). 'I'he resultmg sohd was collected by filtration, redlssolved in -
_' " o dmlethylfonnamjde concentmted to syrup, tntuated w1th methanol (100 rnL),
R collected by filtration and vacuum-dned to gtve 5-(4—Methanesu1fonyl—p1perazm 1- '
o _15:‘. - Aylmethyl)-2—(2 oxo I,2-dlhydro-qmnohn~3-y1)—mdole-1-carboxyhc acid tert-butyl |
o {: ester (5-9) as a white powder 'H NMR (500 MHz, DMS0-dq) 8 12. 06 (s 1H), 8.06
e (s lH) 8.04 (4, 1H,J= 85Hz),774(d,1H J= 80Hz),755(s,1H) 753 (dt, 1H,J
. -_..-80 1.5 Hz), 73S(d, 1H,J= 85Hz) 730(dd, 1H, /=85, 1. 5Hz),722(t, IH,J—
R - . 15Hz),6. 76 (s, 1H), 3.62 (s, 2H), 3.16 (m, 4H), 2.87 (s,.3H), 2.48 (m, 4H), 1.35 (s,
.20 9H). ' ' ' '

S | 3 [5 (: 4—Methanesulfonvl-mperazm- -v]methvl) 1H—1ndol-2-v1] IH-qumoIm- .
. 2ome(510) L - S
- Amrxture of 5- (4—Methanesulfonyl—p1perazm— -ylmet.hyl)—Z—(2-oxo—1 2-d1hydro—
.' 25 | 'qumohn—3—yi)-mdo]e—1-carboxyltc ac1d tert-butyl ester (5-9 1 02 gL 863 mmol),
o - dlmethylsulﬁde (1.2 mL), water (0.6 mL) and TFA 40 mL) m dlchloromethane 40
ml) was stirred for 1 5h 'I'he reactlon mlxture was concentrated in vacuo, partrtloned
| ' between ethyl acetate and saturated aqueous NaI-ICO3 The organic layer was washed
. ~with brme separated, dned (Na2804) and concentrated 1n vacuo. The resullmg crude
. 30 | ' sohd was punﬁed by revexse-phase hqmd chromatography (HzO/CH3CN gradxent

', -831-




\' / \' uinolin-2-one CH3" . _ " 0 S NH NH -Cycl opnpyl %Plzzd&o 1, 2-
15z ydr6-quinolin-3-yl)-IHindol-5- N1 I|Inethyl]- methanesu onam de

2- Metho N-[2(2 0X0-_. 5-16NH NH 1;2-di hydro- qum II_—I-
rndow% y. etal)’ly ~Ne~ CH et hanesul f-onari-de. (O ghybéﬁﬂéyéés
) -
I

I'} -
(2 Met hoxy- et hyl)-[2- (2 0x0-. NN . 52 171 2- d| hydro qw nolln 3- yl)-IH-
N~~0- CH3 . } doI 5erEthyI] amno}

1

5-

- (

{
wzth 0. 1% TFA present) to glve mﬂuoroacetlc ac1d salt of 5-10 AIl the ﬁ'actlons
contammg the desued product was partltloned between ethyl acetate and saturated
aqueous NaHCO;; The orgamc layer was washed W1th bnne separated dned
(Na2804), and concentrated in vacuo-to glve 3= [5-(4—Meﬂ1anesu1fonyl—p1perazm l-

5. ylmethyl)-lH-mdol-?.-yl] 1H—qumohn—2-one (5-1 0) as a: bnght yellow sohd, lI-I NMR

(500 MI-IZ, DMSO-ds) 12 07 (s IH), 11 54 (s lH) 8 53 (s, 1H), 7.73 (d, lH,J——
75Hz) 752(t,1H J= 75Hz) 7.47- 746(m,2H),738(d, 1H,J= 85Hz) 729
(brs 1H), 7.25 (t II-I,J 751—12),708 , 1H,J—90Hz) 3, 57 (s 2H) 3 11 (m
4H), 2.87 (s 3H) 2. 48 (m, 41-1')

10

qumohn-z-one {5-11)

A solutlon of 5-10 (50g, 0.11 mmol, 1 eqmv) in CHxCl, (125 mL) was treated at
ambient temperature with mCPBA (70 %, 35 mg, 0.143 mmol) The l‘CElCthll mixture

15 was stirred for 1 h; concentrated in vacuo The resultmg crude solid was punﬁed by
reverse—phase tiquid chromatography (I-IzOICH_a,CN grachent W1th 0.1% TFA present)
to grve trifluoroacetic ac1d salt of 5-11; 'H NMR (500 Mz, DMSO-dg) 8 12.57 (s
1H) 1222 (s, IH), 11.86 (s 1H); 8 60 (s lH), 7.79 (bs,lH) 7.74 (d, 1H,J=1. 6Hz),
7.64 (d lH J=83 Hz); 7.54 (m,lH), 7.40 (m,2H); 7.28 (m 2H); 4.97 (s,2H) 3. 85 {t,

20 2H J=11.7Hz); 3 73(d,2H J“132Hz) 3.61 (d,ZH J= 125Hz),334(t,2H J=
11 9 Hz) 3.04 (s, 3H)

'Compounds 5—12 through 5-65 in Table 5 below (except for 5—15 16, 18 29, 30 and
31) Wwere prepared by srmple modlﬁcatlons of the protocols descnbed above Selected

25 . 'spectra are as follow 5-14 ’HNMR (400 MHz, DMSO—d{;) 8 12. 18 (s, IH), 11 52 (s,
1H), 8.52 (s, 11-1),773 (d, iH J"?SHZ),752(dt, 18, J= 85 1 OHz) 746(d, lH,
J=9.0 Hz), 7.45 (s, 1H),738(d 1H, J= 80Hz) 729(s IH) 725(t, 1H, J= 75
Hz), 708(dd lH,J 8.0, 10Hz) 355(s 2H) 342(m,4H) 2.38 (m ?.H) 2.32 (m,
2H), 1 97 (s, 3H) 5-20 'HNM_‘R (400 MHz DMSO—ds) 512.16 (s, 1H), 11.53 (s,

30  1H),8.52 (s 1H),773 (@ 15, 7= 7.5 Hz), 7.52 (dt, 1H, J= 8.5;1 0Hz),746(d, lH,

¥
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~ Oropionic acid methyl ester .2-Carboxy-ethylH2-methoxy: NH NH
5-18t hyl )-[2- (2-axo-i, 2-di hydro- CH3.0-- Nio O - uinolin-3- Qﬁﬁpﬂwqoﬁdol 5-

H C]—l ol -met b -dy@g0oni um tnfl uaro--F acet ate. F 86 19 -Aprilp @98?00%8625

[5(1 Ox.ol4th|om)rpholln4 -0 5-19S8? Irrethyl} IH-1.ndo
-I]-Ix- Ny .. uirnol'in=2-one -. .0 -[5= (4I\/Ethy|_ _5 0x0- . "NH NH-5-20.5~ . -
[1, 4]d| azepan I-yI an’et hyI) 1H— N 1 _/_ \ nd,OI 2 yl] 1H- qU| noI | n 2 one

J 90Hz),745(s IH) 738(d, 1I—I,J 80Hz) 7.29(s 1}{),725(@ II—I,J 75
Hz), 7.08(dd, 1H, J=8.0, 10Hz),361(s 2H),342(m,2H) 2.83 (s, 3}1),254-250_
(m 6H); 5-23, ’HNMR@OOI\A:HZ DMsoas)alz 15 (brs, 1H), 1151 S 1H), 8.53
(s IH) 773(d,1H,J 7.5 Hz), 752(dt,1H,J 85 10Hz),745(d,1H.I 90

5. Hz), 744(s 1H),738(d,1H J~80Hz) 729(s 1H), 725(t,1H.I 75Hz),708
(dd, 1, J = 8.0, 10Hz),348 (s,2H),268 (m,4H),252(s 1H),230(m,4H), 5-37,
‘HNMR(soOMHZ DMSO-d6)512 16 (brs, IH), 11 53 G, 111),852 s, 1H), 7.73
(A, 1H, = 75Hz),752(dt,1H,J ss 10Hz) 747(d,1HJ 90Hz) 7.46 (s,
IH),738(d,1HJ 80Hz),729(d,1H,J—10Hz)725(t,1HJ -7.5 Hz), 7.08

10 (dd,lHJ 8.0, 10Hz),451(t,1H,J 55Hz),406(d IHJ 55Hz)355(s,
2H), 3.46 (m 2H), 3.32 (m, 2H) 236(m, 4H)

Sulfonamldes (5-15 and 16) were prepared from the correspondmg secondary amines
(by treatmg 512 and 13, respectlvely, with methanesu]fony] chlonde and
15 dnsopropyleﬂ]ylamme in dlchloromethane at amblent temperature)

Ca:’ooxyhc amds (5-18 29 30 and 31) were synthesmed from the parent esters (5-17
26, 27 and 28, respectlvely) by the hydrolyms (NaOH/EtOH at 90°C), The stamng
ester (5-28,57mg,.124 mmol) was dissolved in EtOH (1 mL) and 1N-NaOH (1 mL)
20 ° The mlxture was heated to 90°C. The reaction was monitored by LC/MS The
startmg matenal had all converted to product after stirring for 7 hours The reaction
mixture- was condensed ‘and resxdue was dlssolved m tnﬂuoroacetlc acid. The excess
tnﬂuoroaceuc ac1d was removed on the rotovap. The resxdue was taken up in water
and the material was centnﬁ.lged The waier was decanted, and the solid was analyzed
25 by H]?LC for punty The product (5-3 1) was 1solated asa yellow solid; 'H NMR (500
-M{-Iz DMSO'dﬁ) 512.06 (s 1H); 11.77 (s IH) 8.58 (s, lH), 7.74 (d, IH) 7. 60-7 52

(m 3H) 43 (bs,lH) 2.24 (m, 4H); 215 (m, 4}1), L12 (bs,3H)
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OH 0-[5-(3-(R -Hydroxy pyr olidin-1-. NH.NH 5-21 Irrethyl) %

I ndol-2-yl]-1H ZDiN \uinolin=2-one o [5(11D|oxo- ﬂ f\BHID%O[S)ﬁOlIn-

S5-7).-NH NHyhodZpbiset hyI} 1H-i.ndol - 2-yl ] = 1K \uinol.in-2- Onepﬁ\ﬁjsoolzs(;zs

Pi perazin-1-yl'met-hyl | H HN NH NH: 5- 23f - /del- 2yl )y=1H-quinol i n-2-one. CHB

0- [ 5 (3.,5- Di'met. hyI p| perazr n-1- 524NF1_l-methyl ) - 1H-i-ndol - 2- yl] 1H N NH

Ui nol-i.n-2- oneg’ 5 [4- (.2- I\/bthanesulfr)nyl et hyI) 5-25s" G|—|3 oi pera2| n 1

yl i net: hyI] 1H—1 ndol 2 - NCNHNHLE = TH- qui: nolin-2-one ".NH '~ .‘

H, - {4[2 ('2- Oxo- 1,2- di’ hydro-- 5-.26.-ui’ noI|n ]3: yl) 1H—|ndol Irrethyl]

_plper aZ|n I-yf} ‘propi-oni c aci-d. et hyl
: T Compound S Structure Compound Name

" 'f‘ NO'.

PR 3-(5-Cyclopropylammomcthy1 1H- . '_

1 osaze | - ;,'-Tndol-z-yl}m-qmnohname

: 3 {5 [(2 Metboxy-eﬂxyiarmno) -
 methyl]- -1H-indol-2-y1}- lH- R
_:qmnolm-Z-one . >
.I 3-[5—(4-Acetyl-p1perazm 1- .
ylmethyl)—lH—mdol-Z-yI] 15-
qmnolm—Z-one L

{N- Cyclopropyl—N—[2-(2—oxo-1 ,2-
. d1hydro-qmno]m—3—yl) IH-mdol-S- ‘
:' ylmethyl] -meth anesul fonamde
V-G Methoxy-ethyl)-N-2- Goxo- -
, '1,2-d1hydro—qumohn—3—yl)—lH- ‘
:‘nndoI-S-y]methyl]-

. jmethanesulfonamide

] osas s

514

5-15-

1 516

- B-{(2-Methoxy-ethyl)-[2-(2-0x0- -
1,2-dihydro-quinolin-3-yl)-1H-

‘5-1__7 _
- . findol-5-ylmethyl}-amino}-

. |propionic acid methyl ester -

K2 Carboxy-ethyl)—(z-methoxy.
ethyD)-[2-(2-ox0-1,2-dihydro-
_ ‘qmnohn-B-yl)-lH-mdol—S—

.'_ylmethyl] ammomum tnﬂuoro—

{518

acetate
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.0 --Methyl-3-{4-[2-(2-0x0-1,2- ~p° NH NH 5-27cH, NI / \ \16 il 2004
.ydro-quiuolin-3-yl)-1Hindol -5- | nethyl]-pi pera2|n 1- yI} propiAgH aC|d

met hyl. - est-epo or/fh0249 April 2004 .. PCT USOO!28525 0, -
- {4:[2 (2-0x0- 1, 2- di-hydr o7 LNK-5- 28¢i “Ii.ui ol i n-3-y')- 1H1|’%%’g?°°§“25
| met hyl'] -pi-pér-azi-n- 1-yl butyrlc aci-d- r*rethyl ester; 0.

(2- Carboxy-ethyl)=1-[ 2- (2 0X0-;+- HO LI- N~ " NH NH -_',-_' 5 29tN

-1, 2-di.hydr o- Qui nolla 3-y1)-1H - dol-= 5 yI et hyl]=pi pera2| n-1-j-um. -
2 i trlfluor Xy prnn\ll\_‘l 1 2-12-0x0-"5-30HON=_NH I(

, 2- di ‘hydro- i noli n- 3l _ 35[590\1@’5‘1191441&19%1@»&111144 - '_um:_'-
2,2:trif | uom agawate; jylmethyl)—lH—mdol—Z—yl] IH- o

, "'qllln0hn-2~0ne .1-’ o
5 Methyl-S-oxo- -

\ - [1,41diazepan-1 -ylmethyl)—lH— i
| A'?1ndol-2-yl] IH—qumohn-2—onc s o
B (3-(R)—Hydroxy—pyrrohdm—1- 1
-' .:‘ylmethy!)-lH-mdol—Z-yl] lH- -

qumolm—2—one : o B
"~ BI5(1,1-Dioxo-1 4—th10morpholm—
=\ 4-y1methyl)-1H—mdol—2—yl] 1H-
.qumolm-Z-one o
3-(5-Plperaz;n-1~yhnethy1- 10
 indol-2-yl)-1H-quinolin-2-one

.
" (3

1
F

o s200

SRR T N

5-22-

523

“BBGS Dimemyl-pipm -
| ylmethyl)- IH—mdol—Z-yl] 1H-
‘ qumohn-z-one ' - =
3- {5-[4—(2-Methanesulfonyi—ethyl)-
pxperazm— 1-ylmethyl]}- 1H—mdol-2-

‘ .5-24 e

5-25
' ’ yl} lH—-qumolm—2-one )

EZNE 2-Oxo-1,2-dihydro-
\: qmnohn-3-yl)-1H—mdol—5- o
ylmethyl]-pzperamn l-yl}-proplomc -

506

|acid ethyl ester _ :
" b-Methyl3- {4[2{2-0::0-1,}
[dihydro-quinolin-3-yl)-1H-indo}-5-
yimethyl]-piperazin-1-yl1}-propionic|
‘iacid métﬁyl ester | J

527

__3"7.-" '




DCH3 -~
. 2-0xo0-1,

L ko

NH-['5- (4--Acet yl -
dol -
~N-

5. 31! (2-Carboxy-1net hyl -
2- di hydr o- quinolin 3 yl)-
2221r|flw§r09,2ﬂg§tate I''0.
[1, 4]d|azepan 1=
5-33H p. -(5 [-1-NH- -NH4] D azepan- 1- yInethyI—IkL =N,
2y1) 1FLqU|noIrn 2-.0ne o, scFB

0534TI

ethyl)-l-[2-

N~
yI net hyI ] pi parREl 2004

of 1Hi ndol -
‘N 5-32... NH. - . . PCTAUSO0/28625 = -
et hyl) AH ndol 2 yI] 1H— UI nolln 2 one
\ Jr .

NH NH {5 (‘4WIVEt hanesw fonyl

R \‘o‘_ N
528 | o

- “"-:l'..":f;"fac1d methyi ester

- _,‘3 {4{2 (2—Oxo-1,2—d1hydro-
A= qumolm-3-y1) ~IHeindol-5- L
e 'ylmethyl]—plperamn I-yl}-butync 1

SH sae I

Y V) Carboxy—ethyl)-l [2 (2-oxo-
1 2—d1hydr0-qumohn-3-yl)—1H— |

et _'.nndoz-s-yhnethyl]-plperam-1-mm
22, Z-mﬂuoro-acetate RS

I 530 -

- 4—(2-Carb0xy pr0pyl) 13- [2-(2-oxo- 1 e
‘:— 1:2'dlhydl‘0—qumolm-3-yl) 1H- |
o “nd°1'5'ylmefhy1]-plperazm I-mm
- ‘. _~ 2,2 Z—mﬂuoro-acetate '

531

|- [o-2-Carboxy-1-methyl-ethyl)-1-42-|
R (2-oxo-1 2—d1hydro-qmnohn-3-yl)- 1
| 1H-indol'5 -ylmethyl]-plperazm—l-
- 1um, 2,2,2-mﬂuoro-acctate‘

5-32

" -3 -[5- (4-Acetyl -[1 4]d1azepan—1- b

yhnethyl)—lH-mdol—Z-yI] -1H-

- ,qumohn—2-one -

533

" B-(5-[1,4IDiazepan-1-ylmethyl-1H- |
indo}-2-yl)-1H-quinolin-2-one

5:34

i 9
AY
il U NH P—NH

: 3_'[5.'(4'.M§thénesul_foﬁyl—, _.

O

Jindbl-z-yl]-lﬂquinoﬁn-z-'one :

[1,4]diazepan-1-ylmethyl)-1H- .

"




[1, 4] di azepan 1-ylnethyl)-1H . dot-2-yl1]-1H -quinolin-2- one19%8 Ilgocﬁpri I
2004 . O 5-35HEN i NH = NH Oxo-i-[2-(2-o0xo0-1,2-di hydra- .

[umol i n- 3- Wy adddehrdol - 5- Flmet:hyl | .pi perazin-1 i-um - 2; 2 2 L
-fl uoro-acetate 5 36NH' NH - [ 543- ami'ho- pynrol idina1- N PCT!U\W"ME
/Irrethyl)ll—l4ndo| 2-yl]- 1HU|noI|n20neo HO:- . H537NNHI\13 -5 42H
dr ox -=et. hano 1- \ / i pera2| n- 1-y| met hyI] 1H—| ndol 2 1) - 1 I—_I,_-qw_no‘hrl -2~ orn_e_'i
{5 [4 L O . . A ) P P

) 3 0x0 1 [2 (2-ox0~1 2—d1hydro-
N7 .qumolm-3—yl)—1H-mdol-5_, 13
a ylmethyl]-plperamn- -lum 2 ’2 ,2_

o sase P

) -tnﬂuoro-acetale EE

- B- [5-(3 a:mno—pyrrohdm-l—
'ylmethyl)—lH—mdol—2—yl]—1H-

. qmnolm-2—one

3 {5 [4—(2—Hydroxy—ethanoyl)— .
plperamn—l—ylmethyl] 1H-1ndol-2- ,
' ‘yl} IH—qmnohn—Z-one ' .

538 P-{5-{4-(2-Hydroxy:3-methoxy-
| ) lpropyl)-piperazin-1-ylmethyl}-1IH- |
" lindol-2-y1}-1H-quinolin-2-one
N-Mcthyl_—N—{1*[2—(2-0}{6-1,2— -
dﬂlyd:o-quinolin-B-yl)-lH—indoI-S-
ylmethyl]-pmolldm-B-yi} |
_ acetamide . '

_ 3-{5 {[4-(ammoacelyl)-1-
plperazmyl]mcthyl} 1H—mdol-2-
yl)-Z(IH)-qumolmone
N-{l [2-(2- Oxo-l 2—d1hydro—. o
qumohn—3-yl) lH-mdol-S--

\ pmethyl}-pyrrolidin-3 —yl}-

/ lacetamide |

539

540 |

5-41
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(2 5-38NH NH HNd x -3 th - - ~yroy -ne oxy-. \ /rop)fé) Ei%@razm 1
i G- 1 2

I'.

ylmethyl]-1H , dol-2-yl} -1 qu noI|n20neOI\/EthyI-l\|-{I
5-39-N.. ¢l f. ui.nolin-3=yl)-1Hindol-5- NH.NH. . -
Imathyf] pyrro zg?% 3- yl}-: lce ta de ° -(5 {[4 (am noacetyl) Cirmﬁq%ﬁ&g 40 H

NH-i- pera2| nyl ] rret hyI ) 1H-| ndoI

. :.3 [5 (3-D1methylammo—py1rohdm- ‘
' ft-yimethyi)-1 H—mdol-2-yl] lH-, f

) qumohn-2-one

fosar o)

. :f"__4-[2-(2-0x0—1,2—d1hydro—qmnohn~ ::
X B-y)-1H-indol-5-ymethyl): .~ | ¥
o _-._plperazme-l-ca:boxyhc acld o ) o
-",':':'.':Meﬂlylamxde ; ', :
‘3 {5- [4-(2-Ammo-2—methy1— B R
Epropanoyl)—plperazm I-ylmethyl]- i i |
: ‘lH-mdoI-Z-yl} 1H-qmnohn-2-one‘ |5
N-{l [2-(2-Oxo 1 2—d1hydro-
lquinolin-3-yl)-1E-indol-5-
' ’ylmethyl] pyzmhdm—3-y1}_-

1 544

_ S | 5.45

methanesulfonannde

v: Methyl-N-{1- [2-(2-0xo‘1,2..
: dlhydm—qmnohn-3-yl)-1H.1nd01f5_ | .
, Ylmﬁthyl]-pylrohdm{& yl}- :

546 |cHimy

mcthanesulfonmde '

3-(5-{[(3R)-tetrahydro-3- |
ﬁlranylammo]methyl} IH-mdol-Z-' :
. yl)-Z(IH)-qumohnone ‘

5-47

5-48 - -(5 {[4-acetyl-1- :
p1pendmyl]methyl} 1H-mdol-2—yl)— o

‘ 2(1H)-qu1n011none

-(5 {[4-(mcthylsulfonyl).1— _
plpendmyl]methyl} lH-mdol 2—y1)-
‘ 2(1H)-qumolmonc

5_,49..@0 O
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1)-2(I Hquinolinone .. . . .. { 1-[2-(2-Oxo0-1, 2-di hydro-
uinolin-3-yl)-1H indol -5-. H-~N H 1nethyl]- pyrrolldln 3- yI}q:lg_‘;é\'c’f\fZAE104

[ acet-am._de wov38s¢k April- 2004 C -[5-(3 D|methyl am no- pyrro %N
542NH NHL-ylmet hyl ) =1Hi ndol -2yl ]-1H \ /..uinal i n-2-one %b%g”""

[2(2 O%0; 1, 2-di hydr o- qwnolln— N - NH NH 543' 1H—|ndol--- lrrethl} ch
|peraa| ne- 1 carboxylrc aC|d : e e e T e o

byl 1-{2-(F-oxo- L2-Gibydro3- |

| S ,umo]myl} H-mdol-S-yl]methyl}-'- o

. ,piperdmecarboxylate

T oxe-] 2-d1hydro-3- e
O :qumolmyl)- H-indol-5 -yl]methyl}- I8
. 4.p1perdmecarboxyhc amd :

CSSL Qe

- {[2—(2-0xo—1 2. d1hydro—3— 1
: -_‘qumohnyl)-ll-i-mdol— -yl]mefhy]},‘, . v
. 3~p1perdmecarb0xy]1c amd K

i (17{[2—(2-0x0—1,2fdlhydrq-37 1
\ . Jquinolinyl)- 1H-indol-5-yl]miethyl}- | .-
-piperdinyljacetic acid. :

. 5-54 (l {[2-(2-0x0-1,2—-d1hyd1'0-3-
. qumolmyl) 1H-indol-5 -yl]methyl}- |

_ -plpermnyl)acetlc acid

3- [5-( {[(1-meﬂ1y1—5—0xo—2-
pyn'ohdmyl)methyl]almno}methyl)
— —1H—mdol—2—yl]-2(1H)—qmnolmone

5-55

3-[5~ ({meﬂ'nyl[(l—methyl-s-oxo-z- 1
":.pyrrohdmyl)methyl]ammo}methyl) '
'-lH-lndol-?.-yl] 2(1H)—qumolmone |

. 55 - |o

3—(5 {[methyl(l-tetrahydro-Z-
\ :*lfnmnylethyl)ammo]methyl} lH- 1
o | =/ ndol-2—yl)-2(1H}-qum01mone =

8 . H 9 3- (5 {[methyl(4—p1pendmyl)ammo] _

1 U 7, methyl}- 1H-indol-2-y)-2(1H)-

qumolmone

557,
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ffimediklann o . - {5-.[4-(2-Am no-2-nethyl- ., HNNH. %p fb?
ropanoyl ) - pi perazin- | -yl rrethyl] ne . IH-indoI =2 yI} 1H-qU|n I n-2Z-one
CH o{l[ 12d|hydro-. - 5-43H, N . $----0
oqui-niol-in= 3t yﬁ?Bﬂ}H ndol - ‘NH. NH Jmet-hyl] - pyrrolldl n- 3- yI }PCIKPS“WZSQS ', T
ethanesutfonamde - GHNEthyI N-{l [2 (2 ox0-1, 2- -5-46C s =~

|hydro gui.nol.i n-3- yt)-IH-lndol—S H3-N-0"NH NH Irrethyl1 pyrrolldln 3 yI}
/ et hanesul:f onanii.de . 5-47H o- (5- {[(SR) tetrahydro 3- N NH .
ylamno]msthy) 1 indol-2--" H T /A 1) - 2(1H - quinol i none 5 48 OH
p- (5-f[4-acetyl -B-39. 4. NH| perldl nyI|.]1-, hylﬁ :LPB-(MEQI eﬂ}tgﬁ'zﬂaydro-3~

ﬁlrany])ammo] methyl} 1H—mdol—
2—yl)-2(1H)-qmnohnone

5-60 3- (5 {[(3-p1pendmylmethyl)ammo]
unethyl} 1H—mdol-2-yl)-2(1H)—

qumohnone

5-61 3-(5- {[(1-tetrahydro—3—
furany}ethyl)ammo] methyl} lH-

hndol-2—y1)-2(lH)—qu1nohnone

5-62 3-(5- {[(1 1-d10x1dotetmhydro—3-
Ithlenyl)ammo] methyl} lH-mdol-

2-yl)-2(1H)—qumohnone

5-63 3-(5- {[({3R,4R}—4—hydmxy—1 1-
dlomdotetrahydro—3-thwnyl)ammo]
methyl}-1H-indol-2-y1)-2(1H)-
quinohnone

3- (5 {[(tehahydro-z-
furanylmcthyl)ammo] methyl} IH-
mdol-2-y1)—2(11—1)-qmnolmone

5-65 3-(5- {[({I-meﬂlyl—z-
yrrohdmyl}methyl)ammo]
methyl}-1H-indol-2-y1)-2(1H)-

quinolinone

-92.



N (1H) - qui nolinone 5-49Qo H o --(5-{[4-(methylsul fonyl)-1I- 1%%1!2
~i peridi nyl]met hyl } - 1Hi ndol - 2-y1}- (1H)-qui nol i none . 90 19 %o

5-50;"

Wignis—{[z (2 0x0-1; 2-di hydr o- 3~ EfO N NHunol i ny, éj_‘)’ﬁgdé"zﬁ“a o

i ndaol - 5 yl] metliyl}- - pi per: di-necar boxyl ate i {[2 (2-oxo-
N Nw.umol.inyl)-1Hi ndol 5- yl Jrret hyl}-. Ho:Pi perdl necar boxylic acid:" 5 52

1- {[2 (:2: ox0%1; 2-di hydro- 3-: . N'NH ui:nol: anyl )~ lH-ardoI 5- yI]methyI}
0- pi-per-di: necarboxyllc aci d’ 5. 53 Ho 'H o NHL-{] 2- (2%0x0-1, 2-di hydro-3-.-,

pui nollnyl)-lH-lndoI 5- yI]rrethyI} . pi_perdi nyl)acetlc acid -.. 5-54 H
1% ﬁﬁt@e

Nwl-{{2-{2:0x0%1,2-di hydro—3 0.

yI) 1H—|ndol 5y|] rrethy

- pi perdl nyOacet i ¢ aC| d .- : -

10

15

H @Boc

-EDC, HOAT
EtaN

2- (2-oxo-1 2—dthvdro-3—qumohnvl) IH-mdoIe-S—carboxvhc acu! (6-1)
A solution of 2- (2-oxo 1 2—d1hydro—3-qumolmyl)—1H—mdole-5-carbaldehyde (5~8
500 mg, 1.29 mmol, 1 equlv) ina 4:1 mixture. of THF and t-BuOH was treated with 2

‘methyl butene (8 mL) an aqueous solution of sodrum ‘phosphate monoba51c (0. 14 M

355.2 mg, 2.57 mmol 2.00 equiv), and sodmm chlorxte (232.8 mg, 2.57 mmol, 2. 00
eqmv) Addmonal sohd sodium phosphate monobasrc (380 mg; 2 76 mmol 2. 14
eqmv) and sodium chlorite (300 mg, 332 mmol 2. 5‘7 eqmv) was added in2 equal
pOI‘l]Ol]S over2.5 h The reaction m1xture was concentrated and the residue- drssolved
in EtOAc (60 mL), then washed twice w1th a 25 1 mlxture of aqueous 10% sodwm
bisulfite solutton and 10% potassm:m hydrogen sulfate solutlon (2 x 50 mL) The
orgamc layer was dned over sodmm sulfate, concentrated, and combmed with a'
prempltate in the aqueous layer whlch Was ﬂltered and dried to 2-(2-oxo- 2—d1hydro~
3-qumolmyl)—IH-mdole-charboxyhc acid (6—1) as an off-white solid. 'H NMR (500
MHz DMSO)B 12. 13 (s, II-I) 827(5 lH) 8. l4(m,3I-I) 795(d, 1H,J=1. SHz),

N
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0O N.

5-55
Nyrr
H [ 5- {mat
Nyi r
o- (5-
ndol -

'idi nyl ) met hyl ] am no}tet hyl)

H -[5-({[(1 rmethyl-5-0x0-2- N NH

et hyl - 5-0x0-2-- N . N NH. - - US00/28 5

[rrethyl(l—tetrahydro 2-NH o ylethyl)am nol et hyl}-1H .

ol

B¢

ol i di rryl)msthyl]am no}mathyl) IH-| ndol 2- le 2(1 H) qwa I nane

{
-2-y[')--2( 1H) -=qui-noli none . 5- 58. H 03- (5 {[rrethyl(4 pi perldl nyl)am nQ]

NH Nethyl} 1H—|ndol 2-y1) - 2(1|-|),_., HN <ui hol-none - 91 19 April- 2004"

5- 59H (5={[ 2- ‘oxot et rahydro

et hyl } 1H- r ndol7 13?1 )35)(5 %ﬂ)H)

10

15

20

25

30

tert-Butyl 5 { [4-(tert-butoxvcarbonyl}-1-mpe mxllc }—2 (2-oxo—'l 2-d:hvdro—
3£u1nolmyl[ IH-mdoie—l-carboxylate 16—2)

A solutlon of 2-(2-0x0 i 2-d1hydm- -qumolmyl)-IH-mdo]e—S-carboxyhc ac1d (6-1
“130 mg, 0.321 mmol, 1 equlv), teﬂ-butyl l-plperazme caﬂ:oxylate (71.8 mg, 0. 39
mmo], 1 20 equlv) 1-(3—dnnethylammopropyl)-3-ethylcarbodmmde hydrochlonde
(73.5 mg, 0.39 mmol 1.20 equlv) 1-hydroxy—7—azabenzotnazole (52 5 mg; 0.39 -
mmol 1 20 eqmv), and tnethylamme (1 12 p.L, 0 80 ‘mmol, 2. 50 equrv) in DMF (5
mL) was surred for20h. The solut:on was partltxoned between EtOAc (3 X 100 mL)
and water ( 1 20 mL) The combmed orgamc layers were washed W1th bnne (200 mL)
dned over sodmm sulfate, then concentrated to afford the tert—butyl 5 {[4—(tert-
butoxycarbonyl) I-plpemzmyl]carbonyl}-2{2-oxo-l 2-d1hydro—3—qum0hny1) lH—
mdole-l-carboxylate (6-2). 'H NMR (500 MHz, CDCly) 58.30(d, 1H, J=8.6 Hz),
795 (s, lH),769(s, 1H), 7.62 (4, IH,.I 76Hz) 7.51 (t, 1H,J= 71Hz),741 {4,
II-I,J 66Hz) 740(d 1H, J= 83Hz) ‘725(t, iH,J 7.2Hz) 6.73 (s, lH) 3 55-
335 (brm SH) 148(5 9H) 139(s 9H)

-f 541 -mperazmvlcarbonvl) 1H—mdol-;y_]_£.[1H)—qmnolmone ( 6-3)

A solutlon of tert—butyl 5- {[4—(tert-butoxycarbony1}-1-prperazmyl] car’bonyl}—2 (2-oxo-
1 2-d1hyd:ro—3-qumolmyl)-lH-mdole-I -carboxylate (6—2 213 mg, 0 373 mmo] I
eqmv} ina 1: 1 nnxture of CH2C12 and tnﬂuoroacetnc acld (40 mL) was teated w1th 3
drops of DMSO and H20 and the resultmg mlxture was heated at reflux for 45

mmutes The solutlon was concentraied, and the remdue was dned by azeotropzc

removal of water usmg a 90:10 mlxture of toluene and methanol (100 mL) It was
then punﬁed by reverse phase chromatography (HzO/CH3CN gradlent with 0.1% 'I‘FA
present) to prov:de 3-[5-(1 -plperazmylcarbonyl)—1H—mdol—Z-yl]-2(1H)-qu1nolmone
(6-3) as a TFA salt (brown solid). "H NMR (500 MHz, DMSO) & 12.21 (5 1H)

11.83 (s, 1H), 8.59 (s, 1H), 7.75 (d, 1H, J=7.9 Hz), 7.74 (s, 1H), 7.59 (d, 1H,J=8.3

-94-
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one 5-61H. 9- (5-.([(1-tetrahydro-3- H furan lethY)’ 9 | 17 64
Y)--111-" ndoI 2-yl)-2(1H) - qui nol i . noi ne1 5-62 ]l Q\pﬁl’?H dol

L, tetcahydro 3-. -NH.. +N ...l en am no. i H i-ndo
&hﬂ%&’g(lll) -qui nol j-nong 5- 61H-(5 {[({3R AR} - .4- ﬁ%’c‘lp%% 1 NH-

trahydro 3-thi enyl ) ami. no] H o'. oW-ethyl)-111:

=2(1H:= u1noI|none5 64H (5 {[(tetrahydro 2-; NH

yI )am no] mat hyl )= 1H-

e

Hz) 754(t, 1H,J 76Hz) 742(s IH) 739(d IHJ 83Hz),725(m 2H) 386
—3 15(brm SH)

Compounds 64 through 6—22 in Table 6 below were prepared by 51mple modlﬁcatlon
5 of the protocols descnbed above - Selected spectra are as follow 6-4, 1H NMR (500
MHz,DMSO-dg) 812.21 (s 1H), 11.77 (s IH) 8.58. (s 1H), 7.75 {d,. 1H J 8 OHz),
763(5 IH) 755(m 2H),739(s, 1H), 7.38(d, 1H, J 8. 8Hz),760(t, IH,J 7.6
Hz) 7.15. (d, 1H,J= 83Hz),353(brm,4H),233(b1-m 4H) 221 (s, 3H)
6—5 H NMR (500 MHz, DMSO-dg) 5 11. 79 (s, IH), 8 58 (s IH) 8.36 (br t, lH, J="
10 GHz) 813(5 1H),775(d, IH,J= 8.1 Hz), 765(d, IH,J 88Hz) 755(d, 1H, 8.8
Hz), 7.53 (t, 1H, J = 83Hz),740(s 1H), 7.38 (d, IH,Jr 83Hz) 3.17 (brt, 2H, J'——<
57Hz),307(brd ZH J= 129Hz) 259 (m 2H) L. 71 (brm,3H) 1. 17(m 2H).

TABLE 6
15

Compound | . . Structure: 1 - - Compound Name
No
64

3- {5-[(4-methyl-l-
plperamnyl)carbony]] 1H-mdol-2-
yl}-2(1H) qmnolmone

6-5 2-(2-oxo 1 2—d1hydro—3-
qumohnyl)—N—(4-
pzpendmylmethyl) lH-mdole-S-

carboxarmde

.95 -



O H dol -2-yl)-2(111) - qui nol i none 5-65H - (5-{[ ({1..nmethyl-2- ﬁg%l NN NH
'} .thl)aino] y Nmey m-ethyl}-111-indol -2- yi) 2(111) ui -92 19

2/ TFA. %néd@%za

AP i.I.- 2004, Y 35039025 PCTI U500128625 =N -NBOG-.
olln 1

Et 3N N-"TQH . -6-2 6-3. 2-52-0x0-1 2-di h. dr
-1H—|ndoIeScarbOX|s acnd61Asqutron of
2- (2--0x0: 1 ,-2- d| I'Tydr.o- 3- qui- nollnyl) TH ndole 5« carlbal dehyde (5 8 500 ng

1.29" annol 1.-lequiv) in a 401" mxture -of . THE ‘and. -t - BuOH was ‘treated®
with 2 met hy] hnf ene (8 m) Q_ILQHIIDHIIQ sgl utiqn of: sodiun nhnqnhafp

rmnobaSrc (0 4 Np-6 O R _,-;-_'.-.. 3--. . —[3-(d1methylammo)-2 -
dxmethylpropyl]-Z—(Z-oon 2—
d1hydro-3—qumohnyl)-1H-mdo]e—
5-carboxam1de

6-7 1 {[2—(2—oxo-1 2-dlhydro-3-
qmnohnyl)-lH—mdol—S-
yl]carbonyl} A—pxpendmanumum

tnﬂuoroacetatc

6-8 1 {[2-(2—oxo 1 2-dihydro-3-
qmnohnyl)-!H—mdo]-S-
yl]carbonyl}pxperazm—4—mm

trzﬂuoroacetate

1 {[2-(2—oxo-1,2-dlhydro-3-
qmnohnyl)-lH—mdol—S-
1] carbonyl} 3-pyrrohdmam1mum

'mﬂuoroacetate

6-10 2-[({[2-(2-oxo-1 ,2-d1hydro-3-
qumohnyl)—lH—mdol—S-
yl]oxy} aoetyl)ammo]ethanam:mu

m mﬂuoroacetate
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e



355. 2 ny,
2.00. equiv).

was added in

concentrated and the re5|due dlssolved

2.57 mol ,

Addi ti

2 equal"

2.00 equiv),
solid,

onal

and sodiumchlorite (232.8

sodi um phosphate nnnoba3|8g?@§€2 ;

mol-, - .2. 14wwum71n5v) and sodi.um chI orite (300 ng;. - 3..32 mlpcﬂu@a,%i v) :
-portions-over: 2 5°h. The reaction’ nlxture was'. oo e

in Et'CAc (60, m);,

“then mashe

2 76

d-
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ant v n+ ad

- The !

oy rsnrv{nu ad it h

organlc Iay

er

was dried 0oV
rpreC|p|tate

2-(2-ozo=l", 2-
of f-white sof
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0.321 mmol , -]
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carboxylate (71 8. hy,.
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hydrochl ori dg
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equiv); ‘and-t
was stirred f
m.) -and wate
(200 ml.),
tert- butw 5-
butoxycarbon

quie2 1-
A.-sol ut:i

H i:.ndOl e
1- hydr.oxy-

or. 20 h.
ir (120
i ed over

{[4-. (ter

(3=diI-nethyTam nopr @gyT )
on..of 2-(2-oxo-1,

5- car.hoxyl i ¢ acRd
7- azabenzotrlgnér'd
r|ethylan1ne (112 L,

The soI

um suI'f ate,

di
A1,

3

y

- 80 nnol:
was partl
ed .organi c
‘then co

I_II\

1H 15
(d, ‘1H, J= 8
51 (t, IH,

|

Y t
A ER
J= 7.1 H

) - 1 plpera2|nyl]carbonyl} 2 (2-
I 1

Vi
Cat UU}\YI ate—{6—2-

95 (s,.
),

H)

e Ry LY 73
@kos], iy Arc33-quirailinyl)-
Eg%hgg 9..20. nmol.,-" 1. 28"

_ Pv)-in DNF (5, -

TRAGFaceS )RR HoPAoaS -
| ayers.-were washed w-th
centrated to afford the

pyrrohdmyl)calbonyl] lH-mdol-

2—yl} -2(1H)-quinolinone

6-14

3-{5-[2-(3-amino- l-pyrrohdmyl)—
2-oxoethoxy] IH—mdol 2—yl}-
2(1H)-qmnolmone

6-15

IN-(2-hydroxyethyl)-2- {[2-(2-ox0-
1,2-dihydro-3-quinolinyl)-1H-
indol-5-ylJoxy}acetamide

X0 1“2 dlbydro 3'QU|noI“

as- an
8. 14
8 Ft)
36 (s

”E
.39

Int)
X 100
brfne
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1H, J= 6.6 Hz), 7.40 (d, 1H J= 8.3 Hz), 7.257(t, 1H, J= 7.2 5‘% 73 (s,
1H), 3.55- 3.35 (br m 8H), 1.48 (s, 9H), 1.39 (s, 9H). 20. 32Agfl 04
erazin Icar‘bgrolégmgl-l—lndol 21 01-2-1.ui nel i none- (6--3)- A sol u 259?
tert-hbutyl 5:{[4-(tert- butoxycar bonyly 1-pi per azi. nyl]car bonﬁ- - iSGOXO-
1, 2-di ‘hydr o- 3 qui nol i nyl) ~1H i ndol e- 1-carboxy| at-e (:6:2, 213 - ny;.-Q..373" mml

B equi. v)-in-a .11 mxture ofCH2C12 and trlfluoroacetlc acid: (40 rrL) was 3;'
treated wth:3 drops. of “DVSO and: H20, -and. -t he resul t:ing nmi'xt ire was- .~
heated at I‘Ef] X fnr 45 25" m nut nc Thn sol ||f|nn_\T/\_a_s_g_g_n_g_e_n_t_La_t_e_d_r__a_nd the
resi due was® dii ed®-H ageotropi ¢ ~removal Ié-rmwlr?g{ﬁl‘@ﬁﬂ@@l,ﬁ'r xt urfe of.
tol uene "‘and. mgt.hanol (100 k) -1t .was _}T Hpur
chr omat og'raph\ '(H20/ CHBCN gr adl ent: Wit h C
provi de. 3-[5={ - pi peragi- nyl carbon
(6-3) as:a TFA salt (brown sollpl)
1H) ,- 301183(s 1H) , {8585 TN
7.59 (d,-1H, J=-8. 3 94_:
{s,1H, 7.39 {d, |1H J=|¢
Corrpounds-.6.-f4_-. t-hrough™
modi fi cati.on. fOT- g p
foll ow -6-4; . |H NVR: (54
8, 58. (s, 1H)., - F-75.(d,
(x, 1H), -._.7.38 (d; IH, .
J= 8.3 Hi);,. 53_(br.'m.,..i ,
(500 MHZ DI\/B4 d6) 5 11 .79 - 3 36 (br i, 1H J
40- ''6 'Hz), 8113' (s, I T 7Y 1H JI 81-Iz) '7:65°{d, 1H, J'= 8.8
Hz), 7.55 (d, 1H - 8.8 1M, J=-8:B Hz) . 7.40 (s, IH),7
IH, J="8.3 -Hp), '3.17 B. 07 (br- 4, 2H, J— 12.9
2.59 (m -2H), 11 2118”“,

q 8" 12 21 (s I
- H J—' 7 9 Hz) 7074 (s 1H),.
: :'4 (t THAIE1 706 He) 7. 42

13860 - 3 1 50T m $H)__

' ,as-_'_;-.‘

- H

TNR
f8 (d
)

/“\

- {5-12-(1, 1-dioxido-4-
ithlomorphohnyl)-2-oxoethoxy]-
1H—mdol—2-y1}-2(lH)-

qumohnone

6-19 3-{5-[2~(4-amino-1 -plpendinyl)-
2-oxoethoxy]- lH-lndol—Z-yl}-

2( 1 H)—qumolmone

6-20 3- {5 [2 (4-hydroxy—l-
plpendmyl)-2-oxoethoxy] lH—

mdol-2-yl} -—2( lH)—qumohnone

.08 -



TABLE 6 15 = Conpound - Structure: Conpound Nanme No. 6-4- {5- hééﬁ’nﬁ%‘ﬂﬁ -1 -
. N N CH3 iperazinyl)carbony]} 1Hindol-2- "--~1 f)- 2(1H) q

H 6-5-_0 wi o-1, 2-di hyclro 3- %ui-noli. nyI)LN—(4
i peridi nyI met hy?g%ll—l-l ndol e- 5- - 1arboxani de NiH .6 8 6 9 W%@“&Brll '
2004 [ 3- (di methyl. anené)- 2, 2- i et hyI pi- opyl] 2= (2 oxo & D ERRE

hydro--3- qum)hnyl) K- n‘dol e-’ 1- {[2 {2 0xo- i, 2- di hydro 3.= : .UI noI i nyl.')':" 1

H i ndoi $
6—_21 . _>_N<:L -{5-[2—(3—hydroxy—1-
S OH )qrohdmyl)—Z-oxoethoxy] IH-
dol-2-y1}-2(lH)-qmnohnone

622 - e _°>_ O\ {Sv[2—(4~morphohnyl)-2~
o oxoethoxy] IH-mdol 2-yl}-
2(1H)-qmnohnone
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] carboinyl }-4-piperidinaini ium. uoroacetate 1- {[2-(2-0XQz p.:

I 2-di i hydro- 3 ui nolinyl)-1. Hindol-5- |]carbonyl)pip erazi ngpr'h%ﬂm
quoroace {[2 ( 2-0x0- 12d|hydr03umo||ny|) 1 H

car bonyl ) pyar 0:1 i di'namni.um "f1 uor.oacetate - [({~ i'ﬂgﬁjsogzs%ls
[ 2- (2=.0x0- 1 2-di hydro- 3- ui-nelinyl)- -1 Hindol- 5" 1]oxy)

acetyl)am no] et-hanani’ n| U trifl uoroacetate 96 6 1306 14 6 15 19 ‘Apl’l I
20041 - ({[ 2- (2 ‘0x0: |2 di hydre 3- " ui:nol i nyl) AHeT ndol - ]oxy} E
acetyl)p| perazin-4- lum Wluoroacetate et hyl: (2R) 3= hydroxy -f.6{ [2--

2- 0X0-.1, 2-di’ hydro 3 qw nol I nyl) I H-| ndcﬂ M‘bxy} acetyl )am no] pr opanoat e
{5- [(3 hydroxy 1-

3HF-Et;N

o™
L _NBoc

.

EDC, HOAT
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yrrolidinyl)carbonyl]-1Hindol 2yl} -2(1H)-quinolinone 3-{5- %%Aﬂ) Ifd&no

pyrrolidinyl)

hydroxyet 2- (2- oxo- 1, 2-di-hydre-3- qui-nol.inyl)-1.H-do| - oxy}
acet'ar. dehwé%‘”é”ﬁ%’ 6-19 6-20 CH:18_ Apri| 2004 1-nethyl 2. {FSN(S i‘%ﬁ?i 2-
ydr 0=:3-.qui nol inyl) =1H i ndél = 5= yI ] oxy}- acet am de .., N-di net hyI

{[ 2- (2 0x0-1:,2-. lhyrlro- 3= qurnollnyl) 1Hindol - i'5- ylloxy} acetam de

- oxoet hoxy] -1 Hindol -2 yl}- (1H)-quinolinone -

{5-[2-(11- ~d| oxi do-4- hi omor pholi-nyl)-2- oxost hoxy] - 1H-i'ndoi:==:2-yl } - 2(1H)”'f'

qui notinene.
- (1H) qur noI

10

15

20

25

(5-[ 2- §4 am no: | - pi peri-dinyl)- --oxoethoxy]-1 H jndol - 2- yI
tggtm 5+({ [tert~butvl(d1methyi)sﬂvl]oxv}methvlLZ{ZcMor&?:guznolmvl) IH—

mdoie-l-caﬂnoxvlate (7-1) .
- 1- (tert—butoxycarbonyl}-S-( {[tert-butyl(dnneﬂlyl)sﬂyl]oxy}methyl)—lH—mdol—z-
ylboromc ac1d (5-4 5.60 g, 13 8 mmiol, 2. 00. equlv) was added 111 4 equal portlons

over 8 hours toa deoxygenated solut:lon of 2—chIoro-3-1odoqu1nohne (I -2 2 00 g,

6 91 mmol 1 eqmv), hthmm chlonde (0 878 g, 20.7 mmol, 3 00 eqmv)
tetrakls(tnphenylphosplnne)palladlmn (0 400 g, 0 346 mmol, 0 0500 equlv) and
aqueous sodmm carbonate soluhon (2M 10.4 mL, 20 7 mmol 3 00 eqmv) in di¢ oxane
(50 mL) at 80°C and the resultmg smxture was heated an addmonal 12h, 'I'he
reactlon m:xture was cooled then parhtloned between brine and ethyl acetate (2 X 200
mL) The combmed organic layers were dried over sodlum sulfate and concentrated
The residue was purified by ﬂash column chromatography ( 00% hexane nntlally,
gradmg to 50% EtOAc in hexane) fo prowde telt-butyl 5- ({[tert-
butyl(dnnethyl)sdyl]oxy}methyl)-Z-(2-chloro-3-qmnolmyl) IH-mdole-l—caxboxylate
(7-1) asa co]orless oil. lH NM.R (500 MI-Iz CDC13) §8.25(, 1H,J= 8.0 Hz), 8. 18
(s lH), 8.07 (d, IH,J' 8.2 Hz), 787(d 1H, J=8. 0Hz),777(brt, 1H, J= 80Hz)
761 (ort, 19, J= 8.0H2),7. 58 (s, 1H), 7.45 (d IH J= 80Hz),665(s IH), 4.87
(s 2H), 1.27 (s.. 9H) 0.97 (s, 9H), 0.13 (s 61-1)

tert-butv} 2-( 2-chloro—3 qumolmvl)—S (hvdroxvmethvl)- H-mdole-l-carboxvlate ( 7-_2_)
A solution of tert-butyl 5-({[tert—buty](dlmethyl)sxlyi]oxy}methyl)-Z-(Z-chJoro—S-
qumolmyl) lH-mdole—I-carboxylate (7-1 250g,4.78 mmol, 1 eqmv) and
tnethylamme tnhydroﬂuonde (3. 89 mlL, 23 9 mmol, 5. 00 eqmv) in acetomtnle (1 00
mL) was heated at 50°C for 3 h "The reactlon mixture was carefully partmoned
between saturated sodium bncarbonate SOhlthIl and ethyl acetate (2 x 100 mL) The

combmed organic layers were dned over sodium sulfate and concentrated to give tert-
butyl 2- (2-chloro—3-qumoimyl)—S—(hydroxymeﬂlyl)- lH-mdole-l-carboxylate {(72)asa
tan foam. ’I—INMR(SOOMI—IZ CDCly) 8 8.31 W, 15, J= 85Hz) 8. 19(s IH), 8.08
(d, 1H, J-85Hz) 7.87(d, IH J= 81Hz) 778(brt,1H J= 80Hz),763(s, IH)
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3- {5-[2-(4-hydroxy-1- iperidinyl)-2-oxoethoxy]-IH dol-2-yl
H) - qui nol i none - 98 6-21. .6-22 19 April 2004 . -{5-[2-(3- hyd}lgA%"ﬁéOM
yrroki:dinyt & t hoxy]. --I H- - dot-2-yl)-2(1H) -qui i noli-none 3

{5- [ 2-(4- tror p?ﬁ“%m?) 2, Xoet hoxy] -~ 1H=i ndol =2 yi ¥ .(I'H) -~ qui noi %r%rﬁ”es‘"”f?
2004, 0. 01129025 PCT) US40| 28625 OTBS~ Pd(PPh3) 4 Na2CO3 = LI CE DPPA; DBU H2, .

I’i I-

Pd/ C: Acd—l H207 5.19 Apl’l| 2004 tert-butyl 5- ({Jtert butyl(dl methyI)S| 10
Ionyi Wet hv1) '2+( 2 ¢hl“or 0= 3:gui nol myf9)-1H - over '8 hours to a' deoxygenat ed_':_-:.‘

sol uti;onof’ 2- ch] or0-3- i'ot| oqu -nohne-(1-2, 2. 00, | borooni ¢ .acid. {5-4,
5.60.g; .- 138 mhod(br.2180 JeqBi0Hzwa41 & dabJ +H5Hz %e@éé[s pBErk #8RLd, ZH,J-'

I1m(jlz){ert2 ‘but oxy@@ﬂgnﬁ/gi (bSr (ilLﬁ q% (lgtgg)l ( di met- hy' Jsi) ‘yl Joxy) met bY' T4
R :15 tert—butv_S-( az;domethvl)-z-(2-chloro-3-qmnolmv]) lH-mdo]e—l-carboxvlate ( 7-3)
5 1,8-diazabicyclo[54, Olundec-7-cne (0.400 L, 2:69 mmol, 1.10 equiv) was added |
‘ o _dropomse over 2'min to'a solutlon of tert-buty] 2-(2-chloro-3-qumohnyl)-5-
‘(hydroxymethyl)—lH—mdole—l-carboxylate (7-2 L 00 g, 2:45 mmol, 1 eqmv) and
. jodlphenyiphosphoryl amde (0 580 mL 2. 69 mmol 1.16 eqmv) in 'I'HF (20 mL) at 0°C
L The resultmg mlxture was warmed o 23°C and su.rred for 20 b The reactlon mlxture , :1'7

o . 10 a2 was partmoned between saturated sodium b1carbonate sohmon and ethyl acetate (2 x
o ,75 mL). The combmed orgamc layers were: dned over sodlum sulfate and '
concenuated. The residue was punﬁed by flash. column chromatography ( 100% .
. hexane gradmg to 50% EtOAc in hexane) to afford tert-butyl 5 (azadomethyl)-2—(2—
N 'chloro 3—q1unolmyl)—1H—mdole—1 -carhoxy}ate (7-3) asa colorless oil. lH NMR (500
S5 'MHz,CDCl3)5834(d, 1H,J= 85Hz),819(s 1H),: 808(d, 1H,J= 83Hz),788 o
| ._'(d 1H, J'"‘?SHZ),??Q(brt, lH,J 8.1 I-Iz),762(brt, 1H, J= 80Hz),758 (s
'- 1H),736(dd, lH,J 8.6, 1 SHz) 668(8, lH) 446(s ZH) 127(5 9H) '

- 20 A mlxtu.re of tert—butyl 5—(az1domethy1)—2-(2~ch10r0-3-qumohnyl)—IH—mdole-l- i
o - carboxylate (7-3, 730 mg, 1 68 ‘mmol) in EtOAc (50 mL) and 10 % PdfC (146 mg)
- was stirred under a hydrogen balioon at 23°C for.2 h. The catalyst was ﬁltered and
L ‘washed with EtOAc {50 mL). - The combmed ﬁltrate was concentrated to prowde
o ert-butyl 5—(ammomethyl)-2—(2—chloro—3—qumohnyl) H-mdole—l-carboxylate (7-4)
25 'as awh1te foa:d 'HNMR(400MHZ CDC]3) & 8 27(d, IH,J 8 Hz), 8. 18 (s 11-I)
S 807(d IH,.I 8Hz) 786(d, 1H,J= SHz) 778(t,1H J= 8Hz),761 (t, 1H J'-*
L Hz) 756(8, lH) 73S(dd, 1H, J 8, 2Hz),664(s lH) 400(3 2H) 1.27(5 9H)
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I ndol e-| -carboxylate (7-1) 6.91 nxnol, 1.equiv), |ithiumchl %l de - 878
g,.20.7 mmol, 3.00-equiv), : tetrakl s(trl phenyl phosphi ne) pal ik 0. 400
g, 0.346. 500 egl | IV) and. - : agueous SOdI um car bo
(2M10.4- ranWBZO gzs(r)nml “3:00. ' equi-v)...in-.di bxane’ (50 ni) Wﬁzﬂ% thre
resul ting. -m xturé was. heated an addltlonal 12" h.. The-.. .10 -reaction, m xture
was ¢ool.ed then. partltloned betvveen brine and et hyl acet ate. (2 x 200 n| L)“.-_,-‘
The Conbl ned . or gani-c.. layers wer:€ -dri‘ed over: .5odi um. sul fate and-. : e
concent rat ed. The reS| due -was purl fi ed by flash coI urm chr orrat ogr aphy

(1. 00% hiexaneternbutyby-{(f[1-(ter-hutoxpca A-pipepidinyHicarbenyl ko ptiayd]-2
but yl _5- ({[te _"" - : '
2-(2- chloro ?flhombé;J ‘Iate 15(7 1) as a0
col orI ess’ 0 kso‘ldtiohil\ﬂtt(rBBﬂlyl\ﬂamﬁBﬁkﬂlM)&—BZ—Ziﬂofdﬂ:’a-qh!ﬂohﬂyi)-@IﬂnHB%b] 8 18 '
(s, 8 07 ' 77 rit, 1H,.

J= 8 o Y ({4, 404 m Q) éq“m; QAT (93mg; ‘?54emeldlenmv)n 8:0 .
T bt 4, Bigmp g #

611y 20 %Zrt’%tmﬂ‘e@f‘“ g1 8knd 2 Lolie) 588 (103 Someillys Gl be
i ndole-1 - car. bbﬁ@@-ﬂ)@eﬁdﬁle—flﬁtcfebtbuﬂncmdc(ﬂ% a1, -S5utgiol, 1.1 equiv) in DMF (5 mL).

5-({[tert-b i t hd 3= :
- qfu{ £10|ef nyl ;Jr%]fléi’ l?%%&fﬂ‘é‘%lggigxi%hi 'élger%actgn%gasmqﬁoent@tegqmq,qm
and.:- triet hﬁébﬂﬁbﬁ%s mhndédndweéddnyt(a%et&%aaalsauﬁa%e@aq’msNa‘h@@ equiv)..
acet: omtrrl e (100 .:n} was _ heated-.at.-50Cfor -3 h, The -reactiaon: mxture was

careful Iy par%qhtti%he’ﬂ'l%g@é‘t W@'ﬂ”@a’t’@heﬁ wathdwigie, driasi avar egaasams silfite amd and

con i ol oy sttt Brbviad 15 AN RS S0 BBl ver  Orl = °Vef'__;.

2- (2-¢hl oro- aaxgmmyt}mu@nynanm@mmytjﬂ twt:moﬂddamﬂoheytptﬂ-eamquyl ate
.(7-2) as a tanfoam. ge 63 8.31 (d, 1H, .J-85 Hz), -
8.19:(s, I H), caéb%fe’lateﬁdﬂafﬂwlal fpamy. B NM&(S Mz, ﬂDCls)ﬁwi(dﬂzl}LJF 78’ (br

t, IH -J= 8. 13 7L 2004 11,16 |
- o SR
= I4 9 Hz), f 1H8)1(71§l9 & IH,b‘I)= 8 Hz)Z? A04(s, IEHI);L?.ZSC(M;LI(HMJS-@S @/HE), 8.61(8, 19D, 448
sol ut.i on t - but v, ui
1, 8-diaz 3@1 g()‘]‘é %Ti%i 237@ @ngﬁ‘_ﬁ 25 ?H}ntrﬁ“ (m, @Hiol 65 é'&w v)
was added 2H) 1 42 (s, 9H), 1.25 (s 9H)
N-{ [2 (2-oxo-1 2-dlhvdro-3-qmnohnvl)-1H—mdol- -vl]methvl}wf-l—nmendme
carboxarmde (7-6) .
20 A solutlon of tert—butyl 5- [({[1-(tert butoxycarbonyl)-4~p1pendmyl]carbonyl}
zunmo)methyl]—2—(2—chloro—3-qu1nolmyl) 1H~mdole-1—carboxylate (’7—5 310 mg, 0 5
mmol) in 50 % aqueous acettc acid (20 mL) was heated at 100°C for 18 hr The

react:ton was concentrated, and the restdue dxssolved m a 1:1 mixture of methanol and

aqueous 1 N NaOH solutlon TI:us solutlon stirred under amblent conditions for 2 h.
25 - The reactlon m1xture was concentrated, and the resndue was punﬁed reverse—phase
liquid chromatography (H0/CH;CN gradlent w/ 0.1% TFA present) to prowde the
trifluoroacetic acid salt of N- {[2-(2-0xo-1,2—d1hydro—3 qumohnyl) 1H—mdol~5-
yl]methyi}#plpendmecarboxanude (7-6) as yellow sohd lH NMR (400 MI-Iz,
DMSO- dg) & 12. 20 (s, 1H), 1158 (s, 1H), 8.53 (bs 2H), 8.41 (t, IH,J SHz) 7 72
30 (4,14, J= 8Hz),752(t, lH J= 8Hz) 746(d, IH,J 8Hz) 7.42 (s, lH),738(d,
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- tent-butyl .
5- (azi donet hyl } 72- (2-chl or o- 3-cl ui nol i nyl ) - 1H i ndol e- 1- car on?I@Pezqoﬂ 3)

(hydr oxyne i ndal e: | - car:boxyl ate(.7-2, 1.00 9, 2. 4-5 V)
and di. phen;%yh%sp#oryl -azi de: (0.:580 nt,. 2.69.miol, 1. 10 eunHI)‘))US%“}IFE%U(zo
nL) at .0C...: -The: resultlng m xt.ure: was warned . to 23C and" stirred for 20
h.” The- reactl on- mi-xtare’s10- Was partl i, oned between Saturat ed sodium - v. -

bi car bonate sol.ution. and’ et hyt acet. ate (2 X+ 75:mL)" " The conbi ned orgahi C
| ayers were. dri ed over ‘sodi-um sul.fate.and’ concentrat ed.“The résidue was

purified by fllEH= &Mrﬁﬂﬂ:@r%ﬂ&ﬁ&plﬂlﬂ@@ﬁ),7ﬂé>€d¥héﬂél’-‘aﬁd2rﬁﬂh‘b35m

SLneLD eveng fes A ke, i nt P BRSNS G 1 iy

NM k- (500 - 15 - I\/Hz +CDG13) °5: 834 .(d,". 1H J=8; b: Hz), . 8:19: (s31H) 8 08 (d

1H, J 8.3 Hz)-. 788(d1HJ—78 779(brt111 J="8

Hz), - 7:62. (br Gon;mpnde 1—7913@ H)nT#ﬂs 7@10\" wsrp)prerrargfé ramplq—mogtﬁcstml qf 5

Hz), 6. 68 - A4k %& 1. 27 (8.::9H) . ‘tert-butyl. L

5- (am nonet hy1 : E’ hﬁ oro- - qur nollnyl) 111 |ndole I-carbox Iate (7 4)

A mixture of ‘test-butyl 5- (az: dorrethyl) 2 (2+ ‘chl oro:-3--qui nollnyl)-l co
H i ndol-e- 1—‘carboxyl ate (73, 730" ny, . 1,68 'I) in 'EtOAc (50 n1_) and 10" %"
Pd1C . (146 ny) " was St rred ‘under +a’ hy balt oon” at 230 for ., 2 h The
catalyst: was filtered.and; - washed With Et:OAc: (50-:nl) .- The conbl ned -
filtrate was concentrated. to provide tent-butyl"5- = oo
(am nonet:hyl )Faemﬁemid pro- 3- qui Bwlétngd ) - i H: i-ndpl e- I-€ampomd]§ame(7 4) 25 as
a white foam]} 'H, I\/R(400 MHz ;. CDClS)5927J 1H‘-J—8Hz) 8.18 . (s.
111), 8.07= (d 1 J— B Hz), -7.86.(d,” 111,- J= B. FE) 7:78 (t.. 1A, J= -8 FE) (

7:61: . (t, T=8/7 Fe), 7.56 (5. 1H) 735 (B, 691@5;, }a{mz_o,&,'_ml(_s”

M, 400(s 211), ‘1.27 (s, 911)_ . -1%2_,‘!“3' 3r|I 4 tertbu 1.

tert but ox carjoon-1 i ef.idin: carbon 1 ani/io -ret 12-41hy51r0q3ﬂmn@1m3ﬂ)-1H— -
1-1H-i ndol e=l{ catbox lpte' 7 trleth'la,"he (10%11 _S_é tﬂﬂ? ﬁng ' '
EDC. (144 .y, | .75 ol -' BOC— Fper Jne car’ xyI ic acid
(126 nyg,* .55 pmol, 1, 1"

2- axmno-Z-methyl-N- {[2-(2-0xo-
1,2~d1hydro—3-qmnohnyl)—1H—
undol—S—yl]methyl} propana:mde

10
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was stirred under anbient conditions for 18 .hr. The reacti 0%2@
concentrated, and the. residue was partiti oned bet ween et hyl Ql[%q and
sat urated gpyspsdaH CB sol ution.. The. organl ¢ layer was washed wi.th bri ne.
dried aver ‘magnesi um siil fate: and, carboxyl ate . 7. 4, 204. rrg‘?c,fmg“"@ﬁﬂf'_,_-l;
equi V), . HOAT. (68 ng,-'0.5 mol, -1 -equiv), ‘A: sol utlon of - tert:butyl.
5- (am nomethyl) 2- ("2- chl or.o- 3- Gui nollnyl) 1 Hindal e- . 10 concentrated t
prov1 de. tert=butyl .5-[({f1- (tert but oxycarbonyl) R TN
. pi peridinyl ] car bonyl }am no) et hyl-J- 2 gz chl or 0--3-. qw noI 1 nyI ) 1H—| ndol el- M
_carboxylate(? 5)as a whi'te foan . NHz CDOlS) &825(d 11
J= 8Hz), 8.16 (s, 1H), -8.,05:(d, - 11L J -8 Hz)_,,7__85 (d AH, . J="8 Hz),:
7.76-(t, 1H J= 8 Hz), 759A(t llL.J—8Hz) A9 (s, ©1H) " 728(dd
J= 8,-2.Hz), 6. 61 (s, 1H) 448 . 15(d 2H,J 5|;iz}-|,‘,412(m 2H)272'
(m 2H), 2. 26 (m-1H),; -1.84 (/M 1,65 (m 211)"""j"6(s 911) L25 g.‘j
(s, 9-H).- N 2- 2-0x0-1 2-dj Fo-3: ur notin. 1 1t—+| ndgk5: et h I '-4
eridine - carboxaride. (740°% “sol.ution of . tert- bty S e _
5[({[1(tert b gart _.--4qﬂntp§r|d1ny )Yc rbo”'., ' B SR
am no)met hyl | - chllor CB&{:C]I_-—I—H-G-I—I—-M)- 1 TR0l ..-_."-ar lfdigMbBlte (7 5 3 10
ng, 0.5 mmol). QFV-aggueous acetrc aci'qg 0.4 %I _heat‘e'd‘—aTP'iOOC for -
18 hr... The reactlon was -concentrat ed;. &nd thé'-re i due dissol ved i n'.a i 1
mi xture. of - met hanolz-and: - aqueousl N NaO—I sol utgd Thl s..solution. sti; rred
under -anbi ent- conditions: for (210 : " 25. "The- reactl oh nixf.ure’ was
concentrated,. and ‘the reS||de was purifi ed reversex phase ld-qui-d
chr omat ogr aphy (H2C)’ CH3CN. grdl ent W/ 0 1% TFA present to prOV| de the
trifluoroacetic acid salt
N{[ 2- (2 0X0- 1, 2-di hydro

i nol i nyl) 1H—| ndol -
bdxani de (7-6) .as yel | 0 d -H NI\/R (400 I\/Hz

OHE L@+
d
2004 V\D 601/ 29025°

3= 5 tz), 7.78 30 dBpm J— 7
111, .J= 8 Hz)

N NaCNBH3
. L

5. . tert-butvl 2-( 2-chloro-3-gumohnvl)-5-formvl lH-mdole-l carboxvlate ( 8-1)
A mlxture of tert-butyl 2—(2-chloro-3-qmnolmy1)—5 (hydroxymethyl)—lH—mdole—I-
carboxylate (7-2, 800 mg, 1.96 mmoL 1 equlv) and MnOz (850 mg, 9.8 mmo}, 5.00
eqmv) in djchloromethane (100 mL) was heated at reflux for 1.5h. Adchtlonal MnO,
(700 mg, 8.05 mmol 4. 10 equiv) was added and heating was contmued for 1 h. The
10 . catalyst was filtered and washed with dlchioromethane (100 mL). The combined
filtrate was concentrated to glve tert—butyl 2—(2-chloro-3-qmnohnyl)— -fomlyl 1H-
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P. CT/ US00/ 28625 1H, J= 8 Hz), 7.29' (s, IH), 7.25."(t;: i.

7.01:(dd, 1H, J=8, 2 Hz), 4.33 (d," 2K -J= 5 Hz), 332(m1§|4)°"’@0§0(m
211),' 2.48, -1:89; (m..2H), 1,78 (m 2H). c:orrpo_ » d78A
in Tabl e. 7% ?%%R/%ére prepar ed by si npl e rmdlfrcatlon of - _08‘;5 BT
descri bed" TABLE 7 Conpound. No..i.7-77-8. Corrpound ‘Narre’ -—(dl rret hyl ani no) N— s
([ 2-(2-oxo0- 1;:2-di hydro- 3- qui no]IJ nyI} 1. H.dol-5- yl]mathyl} acetam de
-amnoZmethyI N- - {[2-(2-oxe- 12d|hydro3 qU|no1|ny|) CH T Tl
dol - 5-'yl']'met hyl } “pr opanani.de - 5104 19° April--2004:7-2 NaCNBH3 ACO—I
PCT/ USOQOf 28625 umam@earuoewlatda(ts-l)as awhitel foarn. éHtNMBI (500 MES QD)

2 (ocnioro 5. éﬁﬁﬁsﬁ@} o Rg, s o b e N

7- 2, 800. ny; e MR P v)
|(n dl chl: o?grret ane. ?r% ) ﬂg”%dég?gé at rle’f?P%( (%1%’%[?1118 Agéf)?.%@ft ,_.;
Mo lHJ 76Hz),764(brt II-I,J' 75Hz),680(s 1H),127(s 9H) S

- tert-butvl 2-( 2-chloro-3 qumolmyl)-S-( I-hydroxyethyl). 1H-mdole-1 carboxvlate (8:_]
A solut:on of methylmagnemum bromide i in THF (3 M, 0. 85 mL 2 56 mmol 1 3 -
' -equw) was. added toa solutlon of 2—(2-chloro—3-qumohnyl) S—formyl-lH-mdoIe—l- ‘-;
_ carboxylate (8—1 800 rng, 2.0 mmol 1 eqmv) m THF (25 mL) at 0°C and the 3 ‘L '
' 1'0 ‘ -resultmg mixture was. stxrred for 30 mmutes .'I'he reacuon mlxture was parhuoned (
| 'between pH 7 phosphaie buffer solutton and ethyl acetate (2 X 100 mL) The R

o combmed orgamc layers were dned over sodfum su]fate and. concenh‘ated. The .
o resuiue was- punfied by ﬂash column chromatography (100% hexane gradmg to 70% -
| EtOAc in hexane) to pro\nde tert-butyl 2—(2-chloro-3-qumolmyl)-5-( l-hyd.roxyethyl} i
-15 IH-mdole-l-carboxylate (8-2) as a white foam "H NMR (500 MHz, CDCl;) 58 29
.(d,IH,J 88Hz) 818(s 1H), 808(d,1H J= 85Hz),787(d, 1H,J= 78Hz) -
B '778 (brt, lH,J 7.1 Hz), 764(5, IH) 761 (brt, IH J" 7.1 Hz),742(dd lH J—A: o
I- 8. 6 1. S_Hz), 6.66 (s, 1H ),5 QS (m, lH), 1 58_(d, 3H,J=6.6 Hz),1.27 (s, 9H). '

'2(_}: ' tert-butvl 5-acetvl-.’l_(._2-chloro—3~g_umolmxl) IH-mdole-l -carboxv]ate ( 8-3)

' A mixture of2-(2—chloro-3-qmnolmyl)-5—(l-hydroxyethyl)—lH—mdole—l-carboxylate s
(82, 840 mg, 1.99 mmol 1 eqmv} and MnO; (863 mg, 9. 93 mmol 5.00 equlv) in.
‘d:chioromethane (30 mL) was heated at reflux for 1h. Additional MnO; (500 m, -

- 5.75 mmol, 2 89 equlv) was added and heatmg was conunued for'1 h. 'I'he catalyst _

25 ~ was filtered and washed w1t11 dlchloromethane (100 mL) The combmed ﬁltrate was :
concentrated to glve tert-butyl 5—acetyl-2—(2-chloro—3 qumolmyl)— H—mdole—l- _

.carboxylaxe (8-3) as a white foam. 'HNMR (500 MHz, CDC13) o 8. 38 (d., 1H, J 8. 8“,- :

Hz) 827(d lH .I—O’I'Hz) 8.21 (s 1H), 809(d 1H, J 83Hz) 804(dd, 1H, J=

8. 8, 12Hz) 7.89 (d, 1H, J= 8.1 Hz), 7.80 (br t, 1H, J= 76Hz),763 (brt, lH .I—
30 75Hz) 676(5, lH) 270(s 3H) 1. 27(3 9H).

. _.ﬂ"ﬂ“l .
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(700 ng, 8.05 nmmol, 4.10 equiv.) was added and heati ng' was cgp Egﬂ%for I
h: The. .10: . catalyst was filtered and washed with dichl or haélt" (100
m.)...- The. filtrate was concentrated to give tert
2- (2=chl or o-@“&&g‘%& inyl )-5-forinyl=1H--105 19 April. 20049}‘5%5‘""’28625
I ndol e- I-carboxyl ate (8-1) as _awhite foam "H- NNR?(SOO VHZ ,. CDC13) [
1011(s 1H) . 8.47-(d,” 1H; J—88Hz) 822(s AH) ;- 816{d 1 H, J;LO.'_'
Hz) , . .&09" (d 1H,-J 8.6 ‘Hz), 7.95:(dd, 1H;. 81y, 1. 7 Hzy; 7 89. (d,-IH,
J—81Hz) 81(brt1HJ—76Hz)764 (brtlHJ75 Hz)680 -
(s, 1H), s 27_ . tert- bu-l-2 2 chl'oro-3-- ui nol “m | 5- 1-h dro eth Lo
' ] L | magnesi um br.oni de- in THF

'1H-|ndole I-C'-' ) . ol ython. of,. et
(3 M. 0:85 SToRR111}v) e s e L Sofc I HORgRe Hadkd 't 0 'a sof uti-on of
2- (2-chlor o 3- ,qlaomﬁbn Bfte)‘t- But§is- ﬁédwllﬁzm&‘o%qﬂanoﬁﬁﬂp%a&@-IC&IQOX)%RQ mJ, =

20rmo| 1eU|v i THE (25 m) at’ 0C;.-and-°t 10-.r esul tisng ‘m:Xt ur e- _'
was. < sti. rred @&r3. 4 ﬁ‘i&@tgé@mvﬁé”ﬁﬁéﬁ‘é@émaﬁﬂxmchWMW%m EERRE
-betvveen PR 7 I _acet ate. 100
nL) .-The. -: ?o%@ggﬁﬂd?ggzn@f{gg%@g%ere eaﬁg‘{i} LEa éﬂztpé{rglegﬁdme R
concentr. at ed, ﬁfhéuc wesswpendodsn pihy] éthﬁdSOmIt)hﬁﬂhth@@idﬁﬁkoﬁi&hﬁéﬁMﬁlﬁé?&d

100%h t70 t hexane)_t de ‘tertbutyl
o AP A e o oL Bvpelncns Gesaspetiow

ERN st vonos o mravecy il

t, lH J— T 1B, 7-76 44,28, JEHY .9 HZ)61.601d, 1H, JH-B6~IE;)7755H,21H Je47251-1§)i 8.

}17or " iy e o 00 e e B AR o) ot b 242 61 e

aui nol i nyl')- |l Hindol e-I-carboxylate (8-3) ‘A nmixture of . _
2- (2-chl oro- 3- qui noI | nyI ).-5-(1- hydroxyet hyI ) - 1H-| ndol e- 1- car boxyl ate (8-’ 2,
840 ny, - 1.99 & it i A D ¥i}-2(Q O uinetihond(808) equi v) in

di chl or onet ha%ﬁgrergi)}f? gcegﬁq&f da -ny?)fé(lfﬁ)—qglrnohnone (A\ -49 55'001912,'0 %@502 _ ( 500 '

g,

‘mmol, 1 equiv), morpholme {0. 070 mL, 0.83 mmol, 5.0 equiv), acetlc acid (0 050 mL
15 0. 83 mmol, 5; 0 equiv), sod1um cyanoborohydnde (52 mg, "0.83 mmol 5.0 eqmv), and .
actwated powdered 3 angstrom moleeular sieves m anhydrous 20% dioxane i m
methanol (1 5 mL) was heated at 50°C for 8 h. Additional morpholme (. 070 mL
0.83 mmol, 5.0 equw) acetic acid (0 050 mL, 0.83 mmol, 5 0 eqmv) and sodmm
cyanoborohydnde (52 mg, 0. 83 mmo}, 5.0 eqmv) was added, and this was repeated (3
20" x)every 8-12 hours over ‘the course of two days. The reaction mixture was partltloned
between a 1:1 mixture of saturated sodlum carbonate solutlon and bmle and ethyl
acetate (100 mL). The orgamc layer was-dried over sodmm sulfate and concentrated.
The resxdue was punﬁed by reverse—phase hqmd chromatography (H20/CH3CN
gradxent w! 0.1% TFA present) to provlde 3-{5-[1- (4-m0rpholmyl)ethyl] 1H-1ndol-2-
25 yl}-2(lH)—qumolmonc (8-5)asa yellow solid. 'H NMR (500 MHz, CDClg) & 11.15
(s 1H), 9.28 (br s, 1H), 837(5 1H),772 (d, IH J= 80Hz) 757(s 1H), 754(brt,
1H.,J 76Hz),743(d, 1H, J= 8.0 Hz), 732(t, IH,J=7.6Hz),7.27 (4, 1H,J= 78
Hz), 722(d, 1H,J= 1.9 Hz), 704(5 1H),372(m,4H),341 (@ 1H,J= 66Hz),
256(m,2H) 243 (m, 2H) 146(d 3H,J= 66Hz)
30
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5.75 mol ,

conbi ned fi
tertbutyl . acety
(8-3). as awhite- foam

2. 89 equiv) was

concentrated to- gl ve -

(2 chl or0-3- quinol i nyl") - 1FL|ndoIe 1-

"H'NVR (500 Mz, CDCL3).

.added and heating was continued f
cat al yst 25 mas flltered and washed with dlchloronethane (10

Th

;9%
carf)U

8 8.38(d,

e

1H, - J—-88 Hz)"'

8.27.(d,”1H 3= 0.7 Hz),; 8:21 (s, IH), 8.09 (d, 1H, J—‘3Hz)804(dd
1H, J=.8.8,1.2 Hz), 789(d PH; -J—»81Hz) 780(brt C1H J:=76Hz)
7.63°(bit, iH _J=. 30°7.5 Hz), .6.76 1H),‘270 3H) 1,27 (s;79H).
106 19 April @n(isseﬁdbxqugmsrﬂmn leabczlqw ek nmmwunedl@samns,Qf

sol ut'ivon. of . t §kd piokd own in Sche ;

5-acetyl -2- (2 orodbhSh l‘}lmnos ﬁ:_l;fSlgellected?ect{a%r?agﬁc;/lro;{ es-ﬁ- g 4%%0
0. 96 ol ). v MHECE DB Lo 1T R b1 He 837 45l 40 k= 3 H%)eflux

for 20 h.
i ndol"-

.- 7 49 (s,
3H) ..
nlxture of 3
0. 165

Aty

acid (0. 050 n2H), 155%881{)1&015@:5291)%40(&1, 1H9>,d! OBY(s; YHNAME @D SHY

“"activated powdered 3= angstronlnn o
15 nlL)-was.heat ed at. 50C for.: 8

0.83.mmol , ' 5.0 -equi v),

sieves in anhydrous 2096droxane in nmeth

h. Additional- norpholi
(0. 050" ni-L, 0.83 mol;
mol.,

4= DY

Sereb g?aég
143 & 17 bR )1, 1
L vk ia, '1'H,'J’1£19'3 157

PR VSN

and-

.O%DO| é

ne (0.070 ni_,
5.0 equ1v)

5.0 equiv)- was added and this w asrepeated (3.

(1?)5%3}- )
I6(16 He

<P 455 thngo 10

7@Hmwammasﬂ@2
i)lg%&&HHw 26l

||no i nong %
3§§(ﬁnﬂﬁ-’3 G”@ﬁh?ﬁﬁ(ﬁhce
Jrees 6. 52).

ecul-ar..

|, 5.0.equiv), acetic aci

‘and sodlun1cyanoborohydr|de (52 my,

.20 x) every 8-12

hours.-over t heCompomel
bet ween 'a 1: 1 m'xt ure -
etlﬂyI No.

pf two da§tsuctilee reacti o
Jof " saturat ed sodi um carb

N.m Xt Compaasd Name! t 1 ongd
Jhate.solutLon and bri nd

8-6

CHs

3-{5-[1-(1-pymrolidinyl)ethyl]-1H-
indol-2-yl}-2(1H)-quinolinone

3- {5 [1-(3- ammo—l—pyrrohdmyi)
ethyl] lH—mdoI—Z-yI} 2(1H)-

qumolmone
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acetate (100 nl).
and' con' centrat ed
chromatogr?p

3 (5 [ m)rpho
as a yellowsolld
"11- 1) 1 8.37 (s,
H, J 7.6 Hz)
1H -J— 7 8

AH)
7:.43"(d,

\ 7 ??

The organic |ayer was.
The residue was purified by reverse-phase™l
)/ CHBCN . gr.adi.ent wl0. 1% TFA present) to
myi)ethyl] TH- |r|dol
JAH NWR' (5500 -MHz;,
772(d 1H, . J—'80Hz
7.32: (t

dried

SH = 8000 He),

d_IH i=79 FE\ 7.04

2:25 yl)- 2(1H) qui
cDal. 3y 'S-11.15 -

"over sodium s'gl

At fopa
Rﬁ{f&ﬁaﬂ@%

9.28 {:
7.57+(s, 1KY, .7.54 (br .
1H J—76HZ)727
(s 1H) . 3.72 (m —4H) .

(s 111) .

-8
19 Aprrl

r6| nor. mn
ctra- . are

(g, 1H- J= 6.
Hz). “30.- 107
were . made Vla
- Sel ect ed spe
(s,1H), - 9.76.: (-brf.S'- 1
M 7. 52114 =7 ,6:HZ
Hz) , 7. 25(d: 1HfJe853ku)

12,56 (m_ 2HR

@ 'J: 8;3

g 24gd 1F{J "y 5&&) 7.02
‘2 45 lher ’)11\ 1 79

32{6)—[1-(14-4;:@5(141- 3H,. J=-6,
pugh -8--9. 'i:n beI q
H%B‘?m&ﬁ_}ﬁm’ Nis
!5%(1 . 01
=71 Hzy, . 7.60
.30 (t 1H J="1:

d1HJ12Hz)334(br
rn.3H) 1 50 (d- 3H].

3) 811 g

| H). 264, . (b .
6 FE) 8(8{ bﬁiﬁ
X 11)

.:36{-s
J-76Hz)743(d1
1H, J= 8.3: , 7.19 (

Hz
) 3 +66- (ﬁl 1H (m

:5; 1.5 Hz).
N3 49 (q TH J—

B ﬂrsa—(ngeﬂmsmnya L

) ivkriyfitgnitIpd %

yD%KﬂH}qwmoﬁﬂmtd
HZ) 3(m

-109 -

5) .
br s

(d
3. 41
6
W

S

{5
(s,
6. -
m
111,
(d
—1 2



, » 5 21D 2.55(m 1H), 2.46 (m 2H), 2.40 (m, IH, 2:05 (
3H,.J= 6.6.Hz). TABLE 8 Conpound Structure : Conpound Nare I\BQ%@"@‘S"Zh

8- 6CH3- { 5- rolidinyl)ethyl]- |ndoI 2-yl)- 2(111) %g

N .H8-7." H’?éi’f%B am-no-= |-pyrr0I|d| nyI) NthyI] 1 %& Oblg%??
CH3 "ui noI inone: 108" 8F9 3 { (4 acetyl - l

| perazl nyI )et hyI ] 1H—| ndol

SCHEME 9

DPPA, EtzN
—_——
t-BuOH, A

0
O
°Q
:‘Z
9

2. NHBoc
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I1}-2(.IH)-gtiinoliiione -(5- { 1-[4-(niethyls. quonyI) 1-
i p%aragi nl;l)] ethyl},-IHi.i dol-2 1)-2{1H quinQ inone . 1?)&9&' 2?9[
t - BUGH, ; -"Aww vz kA 19 Apr|I 2004 “N.Roc. ~NHBoc: -+ . 110 -.1 9 Apm}usa@ﬁﬁzs
PCTI US00/: 28625 teft-bu | 5-- tert-but'ox cafbon 1 anino’car ‘bon-1.-2. .
2- 0x0-12-'di h-uinolin-3. yl)}-1H:i ndol e-1 - car boxyl ate (9 1) A 'sol. utn on of
1- (tert-but oxycarbonyl) 2- (2 oxo-1, 2- dlllydro 3- qut ohnyl)-| H i ndoI e (128
L, 0.59 mivl:' 1.2 equiv),: and trlethyl am ne- (89 L, 0 64 rrm)l 1 3 eqmv)z'-
.in 5= carboxyl ¥ v s a1 VY i . o T
di phenyl phospl‘%ﬁ'%igéubé 5 HHHINSL S. .-
chl ori de - (4: QMJHﬁnwenmathﬁmgg DN’ Was conceritrat ed and. the resi due
was part|t|oned et.weeﬁgznd sat urat ed:’’ qui V) - vvas added. and.. ‘the::

resul ting i xttFUUieRo ‘FE&Uéﬂxnebenxlb{l-@szor.l Zﬁﬂedmﬁeemobnymrﬂ}hmdples rrL)

\-N:g ﬁegtt)%g \(/\43t5ﬁca§\/\gctﬂeyrh}:( 15 %@b '? ﬁ%ﬁ% W’l%%ﬁmrrvl_)) dlgﬂi%l)hopr%}% %P%Eﬂe sodl um_lf."

sul f at e anﬂ thZﬁapL;(hﬁQd:dehhz leqaw)juﬁd\naéthﬂamhﬁd (189 pmy omvﬁlg@i gt@gg,) I,i, g_w d
BuOH (30 mL) was heated at 100°C for 2 h Cupreus chlonde (4 9 mg, 0 05 mmol,
0.1 eqtuv) was added and the resulnng m1xt|n-e was heated at 100°C for 24 h. 'I‘he

so1ut10n was concentrated and the re51due was partlttoned between and saturated
aqueous NaHC03 soluhon (75 mL) and EtOAc (3 X 60 mL) The combmed orgamc

10" layers were washed once w1th water (150 mL) then bnne (150 mL) and dried over
sodium sulfate and concentrated The residue was punﬁed by reverse-phase hqmd
chromatography (H20/CH30N gradtent with 0. 1% TFA present) to prowde tert-butyl
5- [(tert—butoxycarbonyl)ammo]-2-(2-oxo-1 2-d1hydro—3-qu1nohnyl)—1H—1ndole-1-
carboxylate (9-1). *HNMR (500 MHz, DMSO—dg) §12. 06 G IH) 9.37 (bs, 1H), -

15  8.05(s, 1H), 792(d, lH,J 78Hz),782(s 1H),752(m 2H) 735 (m 2H),721
(m 2H), 6.72 (s lH), 1.50 (s 9H), 1. 34 (s 9H)

3- S—ammo 1H—mdol-2-
A solutxon of tert—bntyl 5- {[(tert-butoxycarbonyl)ammo]carbonyl} 2- (2-oxo-l 2

20 d1hydroqmnohn-3-yl)-lH-mdole—1-carboxylate (9-1 340 mg) n a mtxture of 1: 1
CH,Cl, and TFA (30 mL) Was treated Wlﬂl 3 drOps each of DMSO and HZO and the’ .
resulting rmxture was heated at reﬂux for 45 mtn The. solutlon was concentrated, and
the '!'CSldlle purified by reverse phase hqmd chrornato graphy (HzO/CH;;CN gradxent
w1th 0. 1% TFA present) to afford 3-(5-ammo-1H—mdol-Z-yl)—2(IH)—qumolmone (9-2)

25  asayellow sohd 'HNMR (500 MHz, CD_:,OD) 5842 (s, IH), 7.74 (d, IH J=178".
Hz), 751 (t, 1H,J= 78Hz),736(d, 1H, J= 8.3 Hz), 728(d IH J= 83Hz),7.25
(4, 1H, J= 83Hz),705 (s 1H),698(d, IH,J 1 SHz) 674(d, IH,J 20Hz)
672(d, iH,J= 20Hz)
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chr omat ogr aph H20/ CH3CN. gradient with 0.1 %. TFA present | de
tert- butgl Py ° P )15%"”%
5-[(tert- bum»«mﬁsonyl) am noj - 2- (:2- 0X0- 1 2-.di hydro--3--qui nolp@y,hgm ndol.e
-1 - carboxylate (9 1) “H NVR-( 500 Mz, DI\/SOdG) :812:.067 (s, 11D, " 9.:37- (bs
1H),. 15805(s H)7 92-(d; 1H, ; J~.78Hz) 782(5‘ H) 752(m 2H) 5
735(m 2H) 7 21 (m 2H) ;6. 72.7.(S; 111) 1:50. (s,: 9H) 134(5 9H)
5-ani‘no-I-Hiridol'=2::1::2 1-ui noI i none (9 A sol ut: n of - tert butyt
5-[(tert- bntoxXcrbO' ) Al | O ' W 2= 20

di hydrogui-nol i 3=y S R T ALl

1:1 - CHZClZ ar i S v _3.reat ed vmth 3 drops each of DIVSO and H20
and ‘the? .resultl, ng- m xt ur e .was heat ed”at ‘reflux for 45 min. The: - sol utlon B

was .concent.rat %rahtr@plwnyl chioreformated7@ ma, P35 mmoli,yl b mrv)mlqm}axdmel (D@.’.DalnL

e A E LAt b O et o,
‘I;II\/RY( gog{z Méz, Eﬂ)&@lﬁﬁqjﬁnéﬁndxﬁ (964 1wk, Ms(xﬂmolh qum?ﬁn%o)ddﬁé 5207mﬁ)1- aﬁa e H ’
J= 873 HZ) grqsgllthgpauxngeg@sélgﬁeq ﬂﬁOj((;fogl hz)tert-@um %ﬂpeqdmylcq;hamatg |-|z)

6.72.(d, 11 J 10 @E?,Oi()mmb?%z&q%lm&sladag@%nd the re\éﬂiu%%%%&?éwas heated at -

- P. CT r SCD’ 2862
2- (2-ox0-1; 2- ABCdon] B Fihe medction h)urtlukéwmjpﬂmﬁelyed betiveen saturatcd aqueous

di’ hoxari 9-3) . 4 Nt | or gt e; (707G 035:@.‘;'._
DD 0o SR Rtk stiufioR i SR Hears Cﬂfﬁeﬂéhrf%o?aéa% A e
. added to 18" sq:lvef smm@ﬁlf&e@ﬁ&a@ﬁd%ﬁuaté&nﬁ%l&dﬂ of thefekidud it 5"1) £

(9 2 64, ‘my, 0.23 mml. ui v) in-dioxane-( 20mL), and . ( do g e8t 50 (

: 2.2 equ.@éﬁz%gn EEédlS wasérea@dmnthagmps)af MSReandReopoEH; 0. the..
t tH
resu P9 M -aaanat egggﬁg%hf& fhfl“%lmnl"hthe? ?ﬁ?ﬁ%ﬂ%@%ﬁb‘f‘iﬁn

t ent-Butyl . 4p| perl 11N
bi car bonat e so#astpuMedlbg} reatelrgel-pb&setlirbma(ogﬁiphﬂ'l(ﬂzDICHﬁN gmdg@nwmloamms

o S 1L T GRS o PR R L e Satncin ot o S50
15 plpendmecarboxam:de (9-3) asa TFA salt ‘H NMR (500 MHz, CD;.,OD) 58.45. (s
1H), 7.75 (d, 1H, J=8. 1Hz),754(t, IH,J' 7 1 Hz),753 (m, 11-1),738(m 2H),
7.28 (t, 1H,J="7.1 Hz), 720(s, 1H), 7.08 (dd, lH J=20,1 9Hz),429(d,2H,J—
69Hz) 3.37 (m, 1H), 299(t,21~1 J 598Hz) 205 (d,2H,J 61Hz), 1. 60(qd,
2H J=44,1. 5 Hz).

_‘r-q

20
4—Ammo-N-{ [2—(2—oxo-1,2-dlhydro—3-‘quinolinyl)— 1H-indol-5-yljmethy}-1- (
plpendmecarboxamlde (9-4) was prepared starung from compound 74 usmg the
protocol descn'bed above

25
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CH2C12 and TFA. (15. nL) was treated with 2 drops of DVMSO and % 4of HzO.
The resulting mxture was heated at reflex for 45 mn, then con en ted
The resi duswomg(}@yrlfled by reverse-phase chronat ography ( %Q)MS
gradi. ent,. wiith 0.1% TFA™ present) to-provide" f@
4- ani.no- N-[ 2-'(2- oxo- 1,.2- ( hhydr 0--3 < QUi - noImyI}lH—nndoI-S yl 1 15
. pi peri. d|_ necar boxani- de (9 3)..as-a -TFAsal.t..FH ANMR - 500 - M—12 CDSCD S
845_(x 1H), 775(d 1H, .J81Hz)754(t 1HJ*71H2)753(|n
I\/l738(rr12|—|),l é@lHJ-? % 7.08. (dd, . 1H -J
0,1.9 Hz), HFB’IR OMHZ;DNGS(M%I 3(3,71 1§H1)s, 8@2(($,,1PDH’ 79="
9

|

2.

5.98:Hz), 2. 0 fdzfgwmfdﬁmﬁzmz 75 =7 4 ém,

e R e e S fi‘f;;g
t
i.5

|
he 112 19 44 {d, 2PD04. mOHZpazmxbf SNIVA), (mwal\md%@fzj&) sﬁ(dla .I%513 11)

(s 7.79 4704 (. 2H 3= “(br s,

L 1H), 2: 76" (t@ﬁﬁ%zﬁ? 1.83v(d, 2H: J=13 - (hr - s H) 7 72(d AH
J=.8 Hz); 7.52 (t, 1H, 3=:8 Hz). .7.43(m ' 2H).: 737(d 1H: 3-7="8" Hz)s "
7: 29 (s IH), Co undéDvthidS'-ﬁmTﬁ)l 5

Hz); “Hz), 136: [fnl% 2F ounds. gb%) elgﬁvdﬁgmgﬂpr?g%%yse %E)ng&%ﬁcgtﬁn‘]of
wer e' prepar ed %P@FQPP Sedeﬁ@rdreﬁwbawfoncmﬁmm $Bot ocol s descrl bed abOVe for
conpound .9- 3. * Conpeund. . StructureOorrpound Narre:No..
9- 50YNH—[2 (2- 0X0- b 2 di hydro 37 NH " = --~cui noI It nyI)1H-| ndol
10- 7 ‘_ : TABIE9

Compound Structure Compound Name
No

9-5

IN- {[2-(2—oxo-1 2-dlhydro-3—
qmnohnﬂ)lH—mdol—S—
yl]methyl} 1-piperazine
carboxamide

4-methyl-N-{[2-(2-oxo-1,2-
d1hydro—3 -qumohnyl)lH—mdol—S-
yl]methyl} l-plperazme

ca.rboxanude
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\ljnmethyl}-1 piperazine -14 N arboxamde .. 1Z: HO

9-6nmet hyl -N-{[ 2(2-0x0-1,2- . Hv .' ydro-3-quinolinyl)1Hindol-5- \

/1] methyl }-1-pi perazine. .. i N arboxamide H ..N 0 19 April 12004204 is
clainmed is: 1. A conpound of Forrmula |I or a pharnaceutically acceptable
salt or stercoi soner thereof wherein ais Oor 1;, bis Oor 1; mis 0, 1,
or 2; sWhat ig claimedsis:2 or3; X Yis CN N=C, or C=C, Ris Hor d-C6
al kyl; RI and R5 are. i-ndependent | elected Rom 1) H 2) (C')aabC 1-C 10 -
al kyl, 3) (CO)aGaaf‘yI, 3)“(‘&’65’%&@2‘-‘@3Jal kenyl,  5) (C---0 aOC2-Clp

al kynyl, 6) CO2H, - :

- or a pharmaceutically :«ic_ceptable salt or stercoisomer thereof, wherein

ais Oorl;
“bis Qorl;
mis 0,1,0r2;
sis  lor2;
tis 1,2,0r3;

X=Y is C=N, N=C, or C=C;

R is H or C1-Cg alkyl;

R1 and RS are independently selected from:
1 A

2)  (C=0)0bC1-Cioalkyl,
3)  (C=0)aOparyl,
4)  (C=0)a0bC2-C10 alkenyl,
5) (C=0)a0pC2-C10 alkynyl,
6  COzH,
7)  halo,
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7) halo, -- 114 19 April 2004 8) OH 9) bCl-C6 Perfluoroal kyl, 10)

(CO aNR7R8, 11) CN, 12) (C=0)aC3-CsS cycloalkyl, and 13) (C )

O abhet erocyel yl, said al kyl,- aryl, alkenyl, alkynyl, cycl d&lApyl 20%&nd
heterocyclyl is optionally substituted with one or nore substituents
selected fromR6; R2 and R3 are independently selected from 1) H 2) (C
O 0CC 1-C6 alkyl, 3) (GOOQaaryl, 4) C1-C6 alkyl, 5) SQ2Ra, and 6) aryl;
R4 is selected from 1) (COaC Il -CI| o alkyl, 2) (C=D)yaCbaryl, 3) (C -
O ahC2- C10 al&enylOH,4) (C 0)ahC2-C10 al kynyl, 5) CO2H7 6) halo, 7) OH,

8) hbd - C6 peré)l uor&%%ﬁdpsﬁ?&orba]&& O aNR7R8; - 115 19 April 2004
| 10)  (C=0)2NR7RS,
11) CN,
12)  (C=0)20pC3-Cg cycloalkyl, and
13) (C=0)30bhctem§yclyl,
said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted with one

ot more substituents selected from R6;

R2 and R3 are ir_idepcudently selected from:
1) H, -
2) (C=0)04C1-Cq alkyl,
3)  (C=0)0aaryl,
4) C1-Cg alkyl, .
5)  SO3R2,and
6) - aryl;

R4 is selected from:
1} (C=0)20pC1-Cio alkyl, -
2)  (C=0)aOparyl,
3)  (C=0)a0pC2-C10 alkenyl,
4)  (C=0)a0bC2-C10 alkynyl,

5) COpH,
- 6) halo,
7 OH,

8) OpCi1-Cs perﬂuordalkﬁrl,
9).  (C=0)aNR7RS,
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10) . CN, 11) (Q0)aOhC3-C8 cycloal kyl, and 12) (C O aCbheterocyclyl, said
al kyl, aryl, al kenyl, al kenyl, cycloalkyl and heterocyelyl is optlonally
substituted with one or nore substituents selected from R6; 1B@prib2004)
(COaCG-Ad O al kyl, 2) (C0)aQoaryl, 3) C2-d O al kenyl, 4) C2-C10 aVvl,
5) (GO al heterocyclyl, 6) CO2H, 7) halo, 8) CN, 9) . OH 10) OoCl-C6
perfluoroal kyl, 11) OCa(C=0O NR7R8, 12) oxo, 13) CHO 14) NR7RS or the

N- oxi de, or (C.Q albC3-C8 cycl oal kyl, said al kyl, aryl, alkenyl,

al kynyl, heter©€yclyt? and cycl oal kyl optionally substituted with one or

nore substitu S =L OPCELIOE R d s selected from 1) .
(COrcs(C 1-C )alsfiyl ereinr and s are independently 0 or 1, 116 - 19

April 2004 2) m)(C|(Q%j)aebh¢tmpwykyl whereinr is 0 or 1, 3) -
(CO-CB)al Qll ene ?alken:vl,a o e n époalﬁyl andlheterocyclyl m?optmnally substituted with one

or more substltuenis selected from R6;

" R6is; _
1) (C=0)a0pC1-C10 allyl,
2)  (C=0)aObaryl,
3) C2-C10 alkenyl,
4)  C2-Cypalkynyl,
5) (C=0)20p hetcfocyclyl,

6)  CO.H,

) 7) halo,
8 CN,
9) OH,

10)  OpCy-Cg perfluoroalkyl,
11)  Oa(C=O)NR7RS,
12)  oxo, |
13) CHO,
14)  NR7R8 or the N-oxide, or
- 15) (C=0)aObC3-Cg cycloalkyl,
-~ said a]kyI aryl a].kenyl alkynyl, heterocyclyl and cycloalkyl optionally subsntuted with one or

more substituents selected from R6a;

RO64 js selected from:
' 1) (Cﬁo)rOS(C_l—Clo)alkyl, whereinr and s are independently Qor 1,
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5 OH, 6) halo, 7) CN, 8) (C2-C 10)al kenyl, 9) (C2-C | o)al kynyl, 10)
(C3-C6) cycl oal kyl, 11) (Co-C6)al kyl ene-aryl, 12) )
(Co- C6) al kyl ene- heterocyclyl, 13) (CG atkyl ene-N(Rb) 2, 14) C(19)ARe] 20(E)
(Cl1-C6) al kyl ene- C2Ra, - 16) C(OH, and 17) (CO Co6)al kyl ene-CO2H, said

al kyl, al kenyl, al kynyl, cycloal kyl, aryl, and heterocyclyl is optionally
substituted with up to three substltuents sel ected fromRb, OH,

ind RE ar e | ndbendoRt; s Tep ARl ek P0 1LY 0 30 MG 0 &l kvt 3)
G- cio akyl . 2 117079t e‘s@é’ﬁ'ﬁ‘aﬁ‘!&%’;ﬁﬁ@%’zg&% 2 kenyl o) 2
al kynyl, - 10) 4eteregyclyl, 11) C3-C8 cycl oal kyl,

5) COH,

6)  halo,

7 CN,

8) (C2-C10)alkenyl,

9  (C2-Cro)alkynyl,

10)  (C3-Cg)eycloalkyl,

11)  (Co-Ce)alkylenc-aryl,

12) (Co-Cﬁ)alkylene-heteroc&clyl,

13)  (Co-Ce)alkylene-N(Rb)p,

14) C(O)Ra,

15) (C1-Cgalkylene-CO2R2

16) C(OH, and

17)  (Cp-Cg)alkylene-CO2H, ‘
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted with up to
three substituents selected from Rb, OH, (C}-Cg)alkoxy, halogen, COzH, CN, O(C=0)C1-Cs
alkyl, oxo, and N(Rb)2;

R7 and R8 are independently selected from:
1) H, |
2)  (C=0)0pC1-C10 atkyl,
3)  (C=0)OpC3-Cg cycloalkyl,
4  (C=0)Oparyl,
5) _(C=0)C5bhc.tcrocy<‘:lyl,‘
- 6) C1-Croalkyl,
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12) SQ2Ra, and 13) (C- O NRb2, said al kyl, cycloal kyl, aryl, beterocyclyl,

al kenyl, and al kynyl is optionally substituted with one or nore
substituents selected from R6a, or R7 and R8 can be taken togotApsl2at4 h t he
nitrogen to which they are attached to forma nonocyclic or bicyclic
heterocycle with 5-7 nenbers in each ring and optionally containing, in
addition to the nitrogen, one or two additional heteroatons selected from
N, 0 and S, a.?ﬂ nono yI eic or bicyclic heterocycle optionally substituted -
with one or no |tuents selected fromR6a; pais: 1) (C-C6)alkyi,
2) (C3-Co)cycl gl kyCQ_Cﬁpammyl,, or 4) heterocyclyl; and Rb is: 1) H 2).
(Ci1-Co)al kyl, 3) aryl, 4) heterocyclyl, 118 19 Apl’l| 2004 5) 6) 7) 9
( C3- C6} cyel oaIRl/I CecCromd.Cs al kyl, (C=O) Cl-C6 alkyl, or S(0)2.a. 2.
The conpound o; ai;él‘e:%cyéih,a pharmaceutically acceptable salt or o

11) C3-Cg cycloalkyl,
12) SO2Re,and
13) (C=O)NRby,
said alkyl, cycloalkyl, aryl, heterocycelyl, alkenyl, and alkynyl is optionally substituted with one
' or more substituents selected from R63, or

R7 and R8 can be taken together with the nitrogen to which they are attached to form a
monacyclic or bicyclic heterocycle With 5-7 members in each ring and optionally containing,
in addition to the nifrogen, one or two addmonal beteroatoms selected from N, O and §, said

monocylcm or bicyclic hcterocyclc optlonal ly substituted with one or more substlments selected

from R6a;

R3 is:
1 (C1-Celalkyl,
2)  (C3-Ceeycloalkyl,

3 aryl, or
4) heterocyclyl; and

Rb is:
1) A
2)  (Cr-Cepikyl,
3)  aryl,

4) hcterocyciyl,
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stereoi somer thereof wherein s is 1; t is 1 or 2; X=Yis C=C, R and P,5
are independently selected from 1) H 2) (G-0aC 1-C alkyl, 3) (C=0O
Qpbaryl, 4) (C=O alhC2-C6 al kenyl, 5) (C-0alC2-C6 al kynyl ,19 April 28R+, 7)
halo, 8) OH, .9) bC -C3 perfluoroal kyl, 10) (CO aNR7R8, 11) CN, 12)
(C=0 ah(C3-C6 cycloal kyl. and 13) (C 0)aCbheteroeyclyl, - 119 19 April
2004 said al kyl, aryl, alkenyl, alkynyl, cycloal kyl, and heterocyclyl is
optionally substituted with one or nore substituents selected fromR6; R4 -
is selected from 1{C3-Coachaliyts alkyl, 2) (C OQalvaryl, 3) (C O albC2-C6

al kenyl , 4) (gfqa%%jo%l-%:'ﬂlw’ 5) CO2H, 6) halo, 7) OH, .
| 7)  (C=0)C1-Cg alkyl, or
8)  S(OnRe

2. The compound of Claim 1, or a pharmaceutically acceptable salt or
stercoisomer thereof, wherein

sis 15

tis lor2;
X=Y is C=C;

R1 and RS are independently selected from:
. 5 H :

2)  (C=0)a0pC1-Cs alkyl,

3)  (C=0):Oparyl,

4) (C=0)a0pCa-Cg alkenyl,

5)  {C=0)a0pC2-Cg alkynyl,

6)  CO2H,
7}  halo,
- 8)  OH,

9)  OpC1-C3 perfluoroalkyl,

10)  (C=0)aNRTRS,

1) CN, |

| 12) (C=O)a0]_;_,C3-C6 cycloalkyl, and
13) (C=O)a0bhctcrocyclyl,
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8) OhCl-C3 perfluoroalkyl, 9) (C =0a21R7R8, 10) CN, 11) (C=0 aOh(C3-C6
cycloal kyl, and 12) (C =0 aoheterocyclyl, said al kyl, aryl, alkenyl,.
al kynyl, cycl oal kyl, and heterocyclyl is optionally substitutl@dpil 2004ne
or nore substituents selected fromR6; R6 is: 1) (C=0 albCl-C6 al kyl, 2)
(C=O aparyl, 3) C2-C6 al kenyl, 4) C2-C6 slkynyl, 5) (C=0 alb
heterocyclyl, 6) CO2H, 7) halo, - 120 19 April 2004 8)CN, 9)COH,
10) C1- C3 perfluoroai kyl, or 11)0a()NR7R3, 12)oxo, 13)CHO, 14) NR7R8 or the
N- oxi de, ssid albyk amtyalcigh atlomyl syelarlkyl, and betarogyelyl is optignally-sukatityied with one
al kynyl, heterocyclyl, and cyclog Kyl is optionally substituted with one
or nore sYHRPESY °ﬂ§%§¢2’6¥%‘\é§?m 'R6a; R6a is selected from 1)
(C=Or0s(C1-C6)al kyl, wherein r and s are independently 0 or 1, 2)
O (C1- C3) perfluoroal kyl, whereinr is 0 or 1,

R4 is selected from:

) (C=0)20nC1-Cg alkyl,
2)  (C=0)0paryl,

3)  (C=0)a0bC2-Cg alkenyl,
4)  (C=0)a0pC2-Cé alkynyl,

5) CO2H,
6) halo,
7 OH, : -

8) ObC1-C3 perfluoroalkyl,
9 (C=0)aNRTRS,
10) CN, _
1)  (C=0)aOnC3-Cg cycloalkyl, and
12) - (C=0)aObheterocyclyl,
said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted with one

or more substituents selected from R6;

R6is:
) (C=0)10pC1-Cs alkyl,
2)  (C=0)aObaryl,
3 C2-Cg alkenyl,
4)  C2-Cgalkynyl, -
5)  (C=0)Op heterocyclyl,
6  COH,: o
) halo,
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3) (C0-C6)atkyl ene-S(O nRa, wherein mis 0, 1, or 2, 4) oxo, 5) OH .6)
halo, 7) CN, 8) (C2-C6)alkenyl, 9) (C2--C6)alkynyl, 10)

(C3-C6)cycl oal kyl, 11) (CO C6)al kyl ene-aryl, 12) 19 April 2004
(CO Co) al kyl'ene- heterocyclyl, 13) (CO C6)alkyienne-N(Rb)2, 14) C(O Ra,
15) (Cl-C6)al kyl ene=CO2Ra, - 121 19 April 2004 16) C(OH, and 17)

(CO Co) al kyl ene- CO2H, said al kyl, al kynyl, al kynyl, cycloal kyl, aryl, and
het er ocycl yl iéoop'gg{gpal |y substituted with up to three substituents -
sel ected from Rb, , °(Cl- C6) al koxy, hal ogen, CO2H, CN, O C=Q Cl-C6 al kyl,
oxo, and N(Rb)®y an@HR7 and R8 are independently selected from H (C .
=0 C - C6 al kyl, C0O hC3-C6 cycloal kyl, (C O Qoaryi, (C=O Cbhetero
cyclyl, <Ci- CGYQ)I kyPpCara Pcrﬂﬂﬁ-o&ylil"kynyl ,  C2-06 al kynyl,

11)  Oa(C=O)NR7RS,
12)  oxo, '
13) CHO, .
14)  NR7R8 or the N-oxide, or
15)  (C=0)a01C3-Cé cycloalkyl,
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cyeloalkyl is optionally substituted with one

or more substituents selected from R62;

Rfa is selected from: _.
1) (C=0){0s(C1-Cg)alkyl, whereint r and s are independently 0 or 1,
2) Or(C1-C3)perfluoroalkyl, whereinris 0 or 1,

3)  (Co-Ce)alkylene-S(O)mRa, wherein mis 0, 1, or 2,

4) - ox0,
5) QH,
6)  halo,
7)  CN,

8)  (Ca-Cealkenyl,

9 (Cp-Cepalkynyl,

-10)  (C3-Co)eycloalkyl,

11)  (Co-Ce)alkylenc-aryl,

12)  (Co-Cg)alkylene-heterocyclyl,
13) (Co-CG)al}cyIéne-Nbe)z,
14) CO)R?,

15)  (C1-Cealkylene-COzR®,
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heterocyclyl, C3-C6 cycloalkyl. SOG2Ra, and (C =0 NRb2, said alkyl,
cycl oal kyl, aryl, heterocyclyl, alkenyl, and al kynyl is optionally
substituted with or nore subStituents selected from Réa, or 18eriR200hd RS
can be taken together with the nitrogen to which they are attached to form
a nonocyclic or bicyclic heterocycle with 5-7 nenbers in each ring and
optionally containing, 19 April 2004 in addition to the nitrogen, one or
two additional te selected fromN, 0 and S, said nonocylcic or -
bi cyclic heter%@@clgﬁgggﬁﬁﬁally substituted with one or nore substituents
sel ected ..from R6ECO-EgalkdesnCptiid of C aim 2 or a phar maceut i cal | y
acceptable salt or stereoisoner thereof, where , .and_R5 are

The co npoﬁﬁi@ aliyl, @lkenil, alkyayl, syglealkylnaliend EF‘ICW@NH&%P@M@S%WM W‘th up'fo

st ereoi so el

el ect ed PREbsps sSRAE Ko B DR (Ci:bRdiod Haloen SR, T OEEIRANCs
yl}-1Hqu [-, {2-](2-nmet hoxyet hyl )am no] ethoxy } -1

H-i ndol - hﬂﬂ 'ogo,zaiﬁ'i\?(_}'( Eu r?é)] i none; 3 -[5-(2-

{(2-nmet hoxyet hyl ) [(2 met hoxy- 5- pyri m di nyl ) net hyl ] am no} et hoxy)~-1

| -indol - |'] (1H)- qU|noI|none 3-(5- { [(2S,4R) -4- rrethoxypyrrolldlnyl]
met hoxy} K: % case indgpgndently sglecied fiom: none: .
3-[5-({(2S, 4R) - meghoxy-| - [ (2-methyl -S pyrim dinyl) methyl ] pyrrolidinyl}
met hoxy) - I H indol - 22y1] - 2(1H) - qui nol i none;

1-(2-{[2-(2-ox®2} 1, Z(Mmm—ﬂisqikyh,ol [ nyI) 1H i ndol - 5- yI]oxy}et hyl) - 4- pi peni

di ne- carboxylijc ester; { [2-(2-o0xo0-

| , 2-di hydro-3 alu no T ébeﬂ(? %l"ﬂé@fﬂkg yI ] oxy} et hyl ) - 4- pi peri d| necar boxylic
acid, 3-[(2S; J@ -({[2-(2-o0x0-1, d|hydr03

vinol i uyl)-1Hi ndoI ‘met hyl)

5) (C=0)Obheterocyclyl,r_
6) C1-Cg atkyl,
N .
8) C2-Cg alkenyl,
9) . C2-Cgalkynyl,
10) hetefocyclyl,
11) C3-Cg cycloalkyl,
12) SO2R4, and
13)  (C=O)NRbz, |
said alkyl, cycloalkyl, aryl, heterocyclyl, alkenyl, and alkynyl is optionally substituted with one

or more substituents selected from R4, or

R7 and R8 can be taken together with the nitrogen to which they are attached to form 2
monocyclic or bicyclic heterocycle with 5-7 inembers in each ring and optionally containing,

- 122 -



pyrrolidinyl]propanoie acid; 3-[5-(4-nmethanesul fonyt

pi perazi n-1 -yl net hyl )-1Hi ndol -2, yl ], 1H qui noi i n- 2- one; )
3-[5- (4-net hanesul fonyl -1 - oxy" 19 April 2004

pi perazin-1-yl nethyl)-1Hindol - 2-yl ] - 1H qui nol i n-2-one; 3-[5--(4acetyl
pi perazin-t-ylmethyl)-1HIi ndoI 2-y1] -1 Hqui nol i n-2-one;

N- Cycl opropyl - N-[ 2- ( 2- oxo0- , 2-di hydro-clu

i nolin-3-yl)-1Hindol -5-yl net hyl han quonamd 23 ' \pri |l ,2004
3 [5-(1 p%ﬁ)élflgﬂnﬁm éﬁwy\‘%rlw '5? ﬁéﬂ% said

{ 5- [ (4- Meh&Hficit oPbiR élﬁ;ﬁetérxb))&@é%tmil% sﬂﬂ's‘tnfdiélﬂmﬁ oiib br B{o%&&u&ﬁhﬁﬁ{sl SRR
- {[2-(2-0x0-1, 2-di hydr o- 3- qui nol i nyl

d

[

do

[
ol - Shgin]R&x bonyl } - 4- pi peri di nanmi nium trifluoroacetate;
- ({[2- (2- oxo- I, 2-di hydro-3-quinolinyl)-1

i

{
(
(

I
[ 2-(1, 1- di oxi d®- 4- t {the semphaid oY ainP2, @t agihaniydeufidiliyramboptebly lshlt or

n
{ 2-

n -5-yl] oxy} acetyl)pipeirazin-4Yium trifluoroacetate;
5 (

1H) - qui nol i none;

[

b

1

|
{ 2- ( 2- Srsoisomerihreof,ovigreiniRe Ringnd RP are idol - 5-yI ] met hyl } - 4- pi peri di ne
arboxam de; 3- {5-[ 1-(4-norpholinyl)ethyl]-1 R indol-2-yi)

H) - qui nol i none; 3-(5-[1-(1-pyrrolidinyl)ethyl]-1Hindol-2-yl)-2(1H .
- qU| nolitLone; 3- {5 [ 1T(1dfemnpqud-ofi0ialpi arazibayhjcetticdlly-atceptabld ahlt 2 yI }
-2(1H) - qui nol | none % k met hyl sul orﬁ/l)-l pi perazinyl ] ethyl}-
H- i ndol - 28uaepisomer hegrof, nbhqrwa ,sis1and R
4-am no- N-[ 2- (2- oxo- 1, 2-di hydro 3-quinolinyl)-IHindol-5-yl]-1-piperidineca
rboxam de; and 4-amino-N { [.2-(2-0x0-1, 2-di hydro-3-qui nol i

nyl ) - 1Hi ndol - 5- y| ] &et hyA gomppun Bﬁleﬁ@cblffﬂ@léar boxanai de, or a -

i on 1o e CRERRs Ao sy PN %ﬁ%ﬂ“ﬂﬁ@@lﬁ&o 5y 1
H qui nol | H(2-{:i€2 itﬁtm)xyemyﬂbmmbwhmwtﬁ -iraibl-9-yd)s 24 BE) ajuilimahe; ther eof 7. A
ggrggri“gomﬁ {{fmeﬂloxy&&y&(f AL R e e AL o 0} &hdtyy GEHdo1-2-y1}-
2(1H)-quinolinone; :
3-(5-{[(28 4R)-4-methoxypyrrolidinylmethoxy}-1H-indol-yl)-2(1H)-quinolinone;.
3-[5-({(28,4R)-4-methoxy-1-[(2-methyl-5-pyrimidiny)methyl]pyrrolidinyl} methoxy)-1H-
indol-2-y1]-2(1H)-quinolinone;
1(2-{[2(2-0x0-1,2-dihydro-3-quinolinyl)-1H-indol-5-ytjoxy } ethyl)-4-piperidine- carboxylic
acid ethyl ester; |
1-(2-{[2-(2-0ox0-1,2-dihydro-3-quinolinyl)-1H-indol-5-ylJoxy} ethyl)-4-piperidinecarboxylic
acid:
3-[(2S,4R)-4-methoxy-2-({[2-(2-0xo-1 2—d1hydr0-3—qumolmyl) IH-mdol-S-yl]oxy}methyl)
. pyrrolidinyl]propancic acid,; '

3-[5-(4-methanesulfonyl-piperazin- 1-ylmethyl)-1H-indol-2-yl}-1H-quinolin-2-one;

3-[5-(4-methanesulfonyl-1-oxy-piperazin-1-ylmethyl)-1H-indol-2-yI}- 1H-quinolin-2-one;

3-[5-(d-acetyl-piperazin-1-ylmethyl)-1H-indol-2-yl]- 1H-quinolin-2-one;
N-Cyclopropyl-N-f2-(2-0x0-1 2«d1hydro qumolm-3—yl) 1H-mdoL5 -ylmethyl]-

~ methanesulfonamide;
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- 124 19 April 2004 or a pharmaceutically acceptable salt thereof. B. A
conpound which is 4-am no-N [ 2-(2-0x0- 1,2-dihydro-3-quinolinyl) 1 .
Hindol -5-yl)- | -piperidineearboxam de NH2 or "a pharmaceut i c® Aprii 2004
acceptable salt thereof: 9. A conpound which is _

N-[[ 2- (2-0oxo0-1, 2-di hydro-3-quinolinyl)-IH indol-5-yl]nethyl)-4piperidine
carboxarnide H - 125. 19 April 2004 or a pharnaceutically acceptable salt
t hereof. 10. A conpound which is '

3- [ 5- ( 4- ne{R(bpigeuizinylcarbquyPettiamdol-2-yll-2¢kH0yduindlitonej ndol - 2 yl ] - 1H

qui i nol i n; -, 2~ONe Qr har maceut.i cal.l %y ac t abl |t. of . 11. A
conpound i{F ety par R A I M ARG DAY R AT b G

pyri m di mgags-byd-i Rydifupdro G-quiholinye)- Tidsiudol 4y ileabdnyd} wigip@idihamingemnol i none
or a pharnmgceutically acceptable salt or stereoisonmer thereof. 12. A -
phar mace Toageiatsosi ti on which is conprised of a conpound in accordance

wth d ai ILIJJ(S{[zq%xa-mWaﬁﬁquhmihyl %ﬁﬂoﬂ?lﬁ]di??ﬁeﬁ}lmipﬂéﬁﬁ#&% Apri |

2004 13. Use of a therapeutically effective anmbunt of the conpound
accor di ngtriflyorogretaiei 1 in t he nanufacture of a medi canent for the treatmnent

s oot oot S HPST TN de okl B2 Sk SRR ol v AR Lo
system sNeffiroxb-dr2rdthydroe3-fuinglinyll}-1 Hindol:S ¢l Jactiy] pi4rpi peridi6t eanbog@nidepr ei n
sral | col - G SaERbdiy AR R b P inehas "and br cast
car ci NoNes-{5-[1-(1-pyrrolidinyljethyl]-1H-indol-2-y1} -2(1H)-quinolinone; ]
3-{5-[1-{4-acetyl-1 -pipcraiinyl)ethyl]— 1H-indol-2-y1}-2( lH)—qﬁnolinonc;
3-(5-{1-{4-(methylsulfonyl)-1-piperazinyl]ethyl} -1 H-indol-2-y1)-2(1H)-quinolinone;
* 4-amino-N-[2-(2-0x0-1,2-dibydro-3-quinolinyl)-1H-indol-5-y1}-1-piperidinecarboxamide; and
4-amino-N-{{2-(2-ox0-1,2-dihydro-3-quinolinyl)- IH-indol-S-yl]ﬁlethyl}—l—
piperidinecarboxamide, or a pharmaceutically acceptable salt or stereoisomer theredf.

6. A compound which is 3-{5-[3-(4-methyl-piperazin-1-yl)-propoxy]-1H-

(\ N/CHg

.OWN\)

tndol-2-yl}-1H-quinolin-2-one

ora pharmaceutically acceptable salt thereof.

7. A compound which is 3-[5-(1-piperazinylcarbonyl)-1H-indol-2-y1}-2(1H)-

quinolinone
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16. Use of a therapeutically effective anount of the conpound according to
Claiml in the manufacture of a nedicanment for the treatnent of disease in
whi ch angi ogenesis is inplicated. 17. The use according to (9hnml 2604
wherein the disease is an ocul ar disease. 18. The use of therapeutically
effective amount of the conpound according to Claim1 for the manufacture
of a medicanment for the treatnment of retinal vascularization in a manmal
19. The use of therapeutically effective anobunt of the conpound according
to daim1l for the manufacture of a nedicanent for treating diabetic
retinopathy 19 April 2004 20, The use of therape. ically effective anount
of the conmpound according to Caim1l for the majufacture of a medicament
for the treatnent of age-related macul ar e 21. The use of
t herapeutically effective anmount of t e d a ‘g?alng to daiml for-
e nt Hammat ory di sease

the manufacture of a nedi capex 3 Fre
ina mammal. 22. The use 4 i aim?21 mhereln the inflamuatory
ritis, psoriasis, contact

di sease is selected from rigure
dermatitis and del ayed hypersenS|N|V|€& reactions. 23. The use of

t herapeutically effective anmount %f t he conpound according to CQaim1lin
the manufacture of a nedicanent for the treatnent of tyrosine

ki nase- dependent. disease or condjtion jn a manmal. 24. A pharnmaceuti cal
conposi t | Yk PRsFEAsRticdRpGeRigblesalt tissetfund of Caim 1 and a
pharmaceutical |y acceptable carrier. 25. A process for naking a

phar maceuti cal conposition which conprises conblnlng a conpound of Cla|n11

with a pharmaceuticglly AGoaRHoRRI ¥hidH ik Ueimind N-[I (R oks 2, 08ih| ML RAGMbIIRAN] ¥

effective t the ¢ 0 nd according to a|n11 in the nanufacture
of a nedlgi%ﬁ‘sfﬁﬁ lfmﬁcrf‘ﬁ’é bone associ ated pat hol ogi es sel ect ed

from ost eosar conm, osteoarthrltls, and rickets. 27. The wHgposition of
Claim 12 further conprising a second

H
N

1T T

e PN 0

N

Iz

or a pharmaceutically acceptable salt thereof.

_ 9. A compound which is N- {[2-(2-oxo-1,2-dihydro-3-quinolinyl)-1H-
indol-5-yl]Jmethyl}-4-piperidine carboxamide

NH




conpound selected from 1) an estrogen receptor nodul ator, - 128 19 April
2004 2) an androgen receptor nodulator, 3) retinoid recept or nodul ator, 4)
a cytotoxic agent, 5) an antiproliferative agent, 6) a prenyl gdl"léﬂ i
transferase inhibitor, 7) an HMG CoA reductase inhibitor, 8) an HV
protease inhibitor, 9) a reverse transcriptase inhibitor, and 10} - anot her
angi ogenesi s inhibitor. 28. The conposition of Caim27, wherein the second
conmpound is another -angiogenesis inhibitor selected fromthe group
consisting of a tyrosine kinase inhibitor, an inhibitor of
epi der mal orkepharmdceptisellnadeaptable salt théreofl bitor of fibroblast-derived gr owt h
factor, an inhibitor of platelet derived growh factor, an MW inhibitor,
an |ntegr|n bl ocker, interferon-a, interleukin-12, pentosan pol ysul fate, a
cycl ooxygenase i nhi bo.t orAmﬂmmnﬂwhdoisr&—iiz@kmathamuﬁmﬂqxpaﬁzm—Lﬁylmcthyl)-lm
squal am ne or oac.et carbonyl)-funmagillol, thalidom de,
angi ostat 016%08 % “%’?%a%ﬁ %N anti body to VEGF 29. The conposition of
G aim 27, wherein the second conpound is_an pt or nodul at or
sel ected fromtanoxi fen and ral oxifene. thSr apeutically

Y N;orﬁﬂ‘,‘!ﬁ@tion with

effective anount of the conpoupahaceq di-Rg
er. 31. The use
ound accor di ngO t9 Claim1lin

radi ation therapy for the treg
cte fr(ﬁ1 1) an estrogen receptor

t herapeutically effective anplg
conmbi nation with a conmpound sel

nodul ator, 19 April 2004 2) an androOgen receptor nodul ator, 3) retinoid
receptor nDduIator ‘

ot a pharmaceutically acceptable salt thereof.

11. A compound which is 3- [5-( {(25,4R)-4-methoxy-1 —[(2—methyl S-
pynm1dmyl)methyl]pyrrohdmyl} methoxy)-1H-indol-2-y1]-2(1H)-quinolinone

GHg

pay

N
k{
N .\\\O\
o)

T——

CHs

or a pharmaceutically acceptable salt or stereoisorer thereof,

12. A phammaceutical composition which is compnscd ofa compound
in accordance with Claun 1 and a pharmacentically acceptable caxrier.
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4) a cytotoxic agent, 5) an antiproliferative agent, 6) a prenyl-protein
transferase inhibitor, 7) an HMG CoA reductase inhibitor, 8 an HV
protease inhibitor, 9) a reverse transcriptase inhibitor, and 10) another
angi ogenesi s inhibitor, in the manufacture of a medi cament forgtAi 2004
treatnment of cancer in a manmal 32. The use of a therapeutically effective
anount of the conpound of Claim 1 and a conpound selected from 1) an
estrogen receptor nodul ator, 2) an androgen receptor nodulator, 3)
retinoid receptor nodulator, 4) a cytotoxic agent, 5) an antiproliferative
agent, 6) a premnygl - prikei a théragestieiaetfedting amottrof the/gonpauhlVeedoading ®duct ase
i nhi bitaor, _S?Ln?an H.V protease inhibitor, 9% a reverse transcriptase

i nhi bi€yM, 115 e mamachie plamediryney éxdig Eeamhentof c5cer D M3 &anuf act ure of a
medi canent wherein the nedicanment is admnistered to a mamal in
conbination with radiation for treating cancer in the manmal. 33. Use of
ef fecti ve anountldof (Theussangalingtb Gamds dhenrgin ibe Chrtenisiselastéd frpactarcassel or
trastli%%n%baiin therinamturf atcfurﬁt%f nedi camerllt fxor treat ment of cancer. -
130 RETF O5BERIEY VAR VPG Y EP L BRSPS ve anount of the
conpound of Caiml and a GPIIb/Illa antagonist in the manufacture of a
medi canent for the treatment of cancer. 35. Use according to Claim 34
wherein the GPI 118/ | | ITacaisearfeniding osClaim 38 ivherein 382 caneer ifs selegtedy from

ther arl)l?s%ci:ﬁ@l Ibﬁﬁpﬁénﬁfcwﬁ ea@éﬁBUé}Ein%a,a sﬁm%ﬁrpééﬂn%na%%rg,i r?:%n?:rgatic cancer,

gjoblastomas and breast carcinoma.

16. Use of a therapeutically effective amount of the compound according to
Claim 1 in the manufacture of a medicament for the treatment of disease in which angiogenesis

is implicated.
17. The use according io Claim 16 wherein the disease is an ocular disease.

18. The use of therapeutically effective amount of the compound according
1o Claim 1 for the manufacture of a medicament for the treatment of retinal vascularization in a

mammal.

19. The use of therapeutically effective amount of the compound according

to Claim 1 for the manufacture of a medicament for treating diabetic retinopathy
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Caim1 in the manufacture of a nedi canent for reducing tissue damage
followng a cerebral ischemc event in a mamal.

19 April 2004

20. The use of therapeutically effective amount of the compound according
to Claim 1 for the manufacture of a medicament for the treatment of age-related macular

degeneration.

21. The use of therapeutically effective amount of the compound according
to Claim 1 for the manufacture of a medicament for the treatment of inflammatory disease in a

mammal.

22, The use according to Claim 21 wherein the inflammatory disease is
selected from rheumatoid arthritis, psoriasis, contact dermatitis and delayed hypersensitivity

reactions.

23. The use of therapeutically effective amount of the compound according
to Claim 1 in the manufacture of a medicament for the treatment of tyrosine kinase-dependent

disease or condition in a mammal.

24. A phammaceutical composition made by combining the compound of

Claim 1 and a phamaceutically acceptable carmier.

25. A process for making a pharmaceutical composition which comprises

combining a compound of Claim 1 with a pharmaceutically acceptable carrier.

26. The use of therapeutically effective amount of the compound according
to Claim 1 in the manufacture of a medicament for the treatment of bone associated

pathologies selected from osteosarcoma, osteoarthritis, and rickets.

27. The composition of Claim 12 further comprising a second
compound selected from:

1) an estrogen receptor modulator,
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19 April 2004

2) an androgen receptor modulator,

3) retinoid receptor modulator,

4) a cytotoxic agent,

5) an antiproliferative agent,

6) a prenyl-protein transferase inhibitor,

7 an HMG-CoA reductase inhibitor,
8) an HIV protease inhibitor,
9) a reverse transcriptase inhibitor, and

10}  another angiogenesis inhibitor.

28. The composition of Claim 27, wherein the second compound is another
angiogenesis inhibitor selected from the group consisting of a tyrosine kinase inhibitor, an
inhibitor of epidermal-derived growth factor, an inhibitor of fibroblast-derived growth factor, an
inhibitor of platelet derived growth factor, an MMP inhibitor, an integrin blocker, interferon-a,
interleukin-12, pentosan polysulfate, a cyclooxygenase inhibitor, carboxyamidotriazole,
combretastatin @ A4, squalamine, 6-O-chloroacetyl-carbonyf}-fumagillol, thalidomide,

angiostatin, troponin-1, and an antibody to VEGF.

29, The composition of Claim 27, wherein the second compound is an

estrogen receptor modulator selected from tamoxifen and raloxifene.

30. The use of therapeutically effective amount of the compound according

to Claim 1 in combination with radiation therapy for the treatment of cancer.
31. The use of therapeutically effective amount of the compound according

to Claim 1 in combination with a compound selected from:

1) an estrogen receptor modulator,
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2)
3)
4)
5)
6)
7
8)
9
10)

19 April 2004

an androgen receptor modulator,
retinoid receptor modulator,

a cytotoxic agent,

an antiproliferative agent,

a prenyl-protein transferase inhibitor,
an HMG-CoA reductase inhibitor,

an HIV protease inhibitor,

a reverse transcriptase inhibitor, and

another angiogenesis inhibitor,

in the manufacture of a medicament for the treatment of cancer in a mammal.

32. The use of a therapeutically effective amount of the compound of Claim

1 and a compound selected from:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

an estrogen receptor modulator,

an androgen receptor modulator,
retinoid receptor modulator,

a cytotoxic agent,

an antiproliferative agent,

a prenyl-protein transferase inhibitor,
an HMG-CoA reductase inhibitor,

an HIV protease inhibitor,

a reverse transcriptase inhibitor, and

another angiogenesis inhibitor.

in the manufacture of a medicament wherein the medicament is administered to a mammal in

combination with radiation for treating cancer in the mammal.

33. Use of effective amount of the compound according to Claim 1 and

paclitaxel or trastuzumab in the manufacture of a medicament for treatment of cancer.
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19 April 2004

34. Use of a therapeutically effective amount of the compound of Claim 1 and a

GPIIb/llla antagonist in the manufacture of a medicament for the freatment of cancer.

35. Use according to Claim 34 wherein the GPIIb/llia antagonist is tirofiban.

36. The use of a therapeutically effective amount of a compound according to

Claim 1 in the manufacture of a medicament for reducing fissue damage following a cerebral

ischemic event in @ mammal.
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