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Abstract: The present invention relates to conpounds which i ﬂ?
regul ate and/ or nodul ate tyrosi ne kinase signal trans- ductio "'QOM
conposi t i ongo WMrkgehs cont ai n*t'hese- conpounds, -and net hods of - @,ﬁg‘m}ﬁgg to
treat tyrosine. kinase- dependent .di‘'seases :and- condi ti ons,. suc

angi ogenesi's, - cancer, .tunor growth atheroscl erosi s, age rel ated -macul: ar
degenerati on, "di abetic retinopathy,in-.-flammt ory d| seases; and the I i ke_
in mammals, - 1 9 Apr|I 2004 . -RELATED APPLI CATI ONS: J.S.C° .

n9(e)ffrom U £ na‘Illcatlon 60/ 160,356 filed October s s
19' h, 1999. 1, . ‘BASREROUNS Y BMHON\ENT| ON The present invention. relat es to :
corrpounds V\/m thR@gmmAngMﬁBiﬁﬁﬁgnal phosphat e .of - adenosi-ne
tri phosphate to tyrosine resi-dues In 'prot.ei n substrates. Tyr05| ne. ki nases
are believed, byway of subst rate phosphor yl-ation, ‘to: pI ay-critical. rol es
in' signal trat - "er -of :cel | functlons Though the exact L
mechani sm of - i's7stitl20: ‘uncl-ear,.:tyrosine Ki’ nases

have been- shovvn to- be |m@n&m@&bpﬁgg&g}ggsbngq%@]ﬁo%g]gses cang

prol.iferation, car cnogenesi-s-and cel entlation r os

be categori ze@f%m’e@éﬂmbﬁatt%@/kﬁﬂ,}ﬁ@rﬁled@cbpetow"’r,yﬁ%? ‘Recept.or: -:-type

tyrosine ki nases have. an extraacel | ular; . a transmenbrane, ‘and an &

intracel lul ar, portion, Wile non- receptor type tyr05| ne:- 25 k| nasesare o

whol |y |ntracMGKGROUIEBEOEMEWENH® yrosi:ne. kinases .are . corrprl sed of a-‘

| arge. -number. -of tran menbr ane receptors-wth diverse: biol ogi cal

activity.. +n.fact, c%?}? Preseqiigvention eiates toconipatnds ‘eblcbmléhz%t or- type

tyrosine na I subf am - y,

st gnat eiéot hi@i‘ER e b@gﬁn@ulétg%%éxﬁé ﬁqase%af é%%ﬁh% cgrﬁﬁosmons A
‘which contain these compounds and methods of usmg them to treat tyrosme

kmase-dependent d:seases and condlttons such as angtogenesm cancer, tumor
growth, atheroscler051s age related macular degeneranon, dlabetlc rebnopathy,
mﬂammatory dlseases and the like i n mammals

15 : Tyrosine kmases are a class’ ofe enzymes that catalyze the transfer
of the termmal phosphate of adenosme tnphosphate 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

20 unclear tyrosine lcmases have been shown to be unportant contnbutmg factors
in celt prohferanon carcmogenms and cell dtft‘erenttatton.

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

25  kinases are ‘wholly: mtracellular.

‘The receptor—type tyrosme kmases are compnsed ofa large
number of transmembrane receptors wnth diverse blologtcal actmty In fact,
about twenty different subfannhes of receptor—type tyrosme lcmases have been
1dent1ﬁed One tyrosine Icmase subfannly, de31gnated the HER subfamly, is:

30 . compnsed of EGFR, HER2, HERB and HER4. ngands of thxs subfannly of
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30 . conprised of EGFR, HER2, HER3, and HER4. Ligands of this &9{ gﬁh y of
WO 01/ 2902 10 regul ate and/ or nodul ate tyrosine. ki nasesi gnal d I on,
conpositi ORS00 %(ﬁ contain.these. conpounds -and -pet hods of usin them to
treat tyraosi Re ase- dependent di’ seases’ and-. condltlons SLP 28625 .. - i
angi ogenesi's; cancer, tunor gr owt: h,, atheroscl er05| s, cage- r el ated: macul ar
degener ation, diabetic reti nopat hy, =" i nf{ anrrat ory- di seases and’ the i ke i n
mammal s. 15 - Tyrosi.ne ki nases. area. C| ass-;of - -enzynes® “that - catal yze the .
transfer 19 Apr|I 2004 receptors incl ude - epi. 1 hi:| gal: growmth f act or; ..
TGF- aa, . anphi’ rregapkars md}tBleEﬁtlulcal lerowathefactos;, TiG o) amnphiregulintHBHBGE,; . V\:hl ch_

I ncl udes I NS- nd. LR The P i nchudes the -

PDGF- a. and. Jrgc?g’ﬁcﬁ‘r‘ ?g“h@ %“t %gﬁnﬁs}r{ eﬁtﬁﬁt)ﬂ’@rtgﬁﬁfpﬁn L
Anot her - Subf agdsks Tt heﬁnn suf Dgg,%m’bunrclﬁdé&msq@ 16F- IRDQnd feRf ms:1i ke -
tyrosine lI'dnase-l (flt-1). The: P FLK fam1ies are domain:. -

r ecept or .. ( KDRThefRBIGF spblamily|ineiudes-the PPGR<w and Bfreqcators,GSEIch-hngnd4 ( FLK L

::nsKelrtl us-t,ll-alelny consﬂc.llfer%Fé%?@?%éﬁ%‘gﬁﬁesm'"".mI ngﬁe@%gﬁts%n?\?\g L

groups: -For adodﬁﬁrardceptod(lémi};&bﬁhhﬁr Kifo 11 QBERL D), nnemn%wa:mwases
see Pl owrran 10 DN&P_7(6):334-339,:1994, which is 'hereby.:
i ncor porat ed ﬁ&@‘éﬂ?r%‘ﬁcléke tyrRsing qsé'ée(&t'd? F??)BD@F angd T families @ses is

-al so” conpris 11[%&“? tk, .Csk, =
Abl ; Zap70,: Fg:gn]@%rscongfggﬁﬁ%%eﬁﬁéﬂ&ﬁg% 3 Ei%}?}%s# éﬁeﬂzelﬁgu fam lies: |s
further sub didefailed disoussionvefithe rageptoetg@pttymsrge lanasm(meml@wmnnet o o o
subfamly d .15 i ncl udes Src,..Yes. Lyn, .
Lek, Bl k, %975@?%%{99 iﬁ%“ §Yr}%!°h§&’8f ‘P?PIP%‘PE’ﬂ%W%@'% "s been 11 nked . ¢
to oncogene5|s For a nmeqlonc{gt;@jt,j,ﬁ%?]egf ﬁﬁl]@ﬁlas@és olRBIEREE sECEpt Or _' -
type. of tyrosine kinases; _see Bolen ene; 8:2025- 2031 1993), which-is’

her eby: rncorp@t’ﬁlte@l’st‘iybfaéﬂé?sem?@dﬂ%sws @@&&Sktﬁbbzanm,wphfeb,t or type -
tyrosine kinag Oaahﬁndﬁﬁm%ﬁ@ta%stabtatnatnﬁ&a&“awadgﬁnt&ﬁys | eading

to numerous pa
varymg receptors For example, the Src subfamily is one of the largest and

15 mcludes Src Yes, Fyn, Lyn, Lck,. Blk, Hck, 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 S coT
‘Both receptor—type and non-receptor type tyrosme Kinases are
20 - mphcated in cellular s:gnahng pathways leading to numerous pathogemc
-condrtlons 1nc1udmg cancer psonasrs and hypemnmune TESponses. -
- Several receptor—type tyrosme lonases and the growth factors
that bmd thereto, have been suggested toplaya role in angrogenesrs although
'some may promote anglogenesrs mdn'ectly (Mnstonen 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 lnnase insert doma:n-
contznmng 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 munne version of this receptor has also becn called NYK (Oelnchs
30 etal, Oncogene 8(1):11-15, 1993). VEGF and KDR area hgand—receptor pair
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condi tions, including cancer, psoriasis- and hyperinunune resgolp ﬁ; 0
Several receptor-type-tyrosine kinases, and the growh fact or' AR P‘hl nd

thereto, hay suggested to.play a rol e-i.n: angi ogenesi s
B oeans PR

sone rray prom:)te angi.ogenesi s indi rectly (Must onent and. Ali

Bi ol . - 25 129:895- 898, 1995) . One such’ Y eceptor - type ‘tyrosine kinasei's . .
fetal |iver ki nase 1 or FLK:1. The human anal og-af FI.X-1 |s t he ki nase
|nsert donai n* - cont ai-ni ng receptor KDR:.which is also known .as vascul ar. :
endot hel i al ceII “growt h factor :recéptor 2 or VEGFR-2i.sincé it binds VEGF'
with high aff .thﬁtlglay arFjmpgrtant roleym thaptqivé‘emmrsobvaseﬂanendgﬂtehamﬂs @nd . has

al so_ been caII yxg ene.-8 15 1993) GF_j
and KDR are" a an -&lg?é&p%ﬁgﬁm?aﬁo rﬁljo‘i& §esﬁp%1q?r%fgofsﬁ%geflgﬁ’m and .
sprout-i ng: of Iangcbgeaes;sseteSpcctt&elyed vascbl ogenesi s- and- that ".play . an [ rrportant:_
role.in, the prol i-ferati p of “vas¢ul ar- endot heli al- cel s, and -

angi ogeneS| s, Fespectiv GWFEWW@EPE&F%@E? F‘%@éﬁ.‘/lﬁ’f"m&m ve:r:s oo
actually’ of vasguban rapaohek Cborgrost f asully OECRL ofy KERR 4P, nlty‘-
menbr ane-'spanrligagds (Klagsbnm andrlasﬁanoﬂe; @woﬂaemmsbﬁhﬂaaﬂdmavms% O/tokt ne_f
G ow h Fact or 9.vascul,ar__endot hel i ‘cell “growth factor- P
receptor - (VE@Ri%% @h@ﬁ%ﬁéﬂhﬂf& %6?" 'PFén‘f]@F‘aﬁeed

fins-1ike tyr Ct&tbdiltﬁ)rﬁ(]])ﬁ%ﬁdﬂlerﬁla'ﬁ&lﬁﬂ‘sqgtetyﬁ)%m%'khnahe-qralsolh%\&f&eﬂlﬁ% gkout

experlnents indicate: that each receptor”contributes to:different aspects"’]'

of angi oge nes vasculaendefhelial esl th%%@dﬁwtﬁnlnNE@FRdﬂ Velteultwhandas Flt
3P0, SR RS AL o 0 o tn“aaa e ovel
of mt ogem c \am«'atsadtangmgynesisn KDRtn;edﬁatmxhe gnmgt:ljyc ffaﬁ;nbﬂonvwm to be

whereas Flt-l appears to modulate non-rmtogemc ﬁ.tncttons such as those

assoclated with cellular adhesmn Inlubltmg KDR thus modulates the level of

nntogemc VEGF achv:ty In fact, tumor growth has been shown to be

15 susoeptlble to the anttanglogemc effects of VEGF receptor antagomsts (me
et al., Nature 362, pp. 841 844, 1993). .
Sohd tumors can therefore be treated by tyrosme kmase

(

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

20 msttocytlc lymphoma, cancers of the bra.m, gemtounnary tract, lymphahc
system, stomach, larynx. and lung, mc]udmg Iung adenocarcmoma and small
cell lung:- cancer Addltlonal examples include cancers m which overexpressron
or actlvatton of Raf-acuvahng oncogenes (e g- K-ras, erb-B) is observed Such
cancers mclude pancreatlc and breast carcmoma. Accordmgly, mhlbttors of

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

The angtogemc 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- dtabetxc retmoPathy ‘This vascular growth m the retma leads to vnsuai

30 degenerahon culmmat:mg 111 blmdness Ocula.r VEGF mRNA and protem are
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(Kim .. et al., Nature 362, pp. 841-844,-1993). . Solid t un'd

theref ore bimased by tyrosine-ki-nase -4 nhibitors since t oS o

~ depend-on ‘angi ogenesi s- f.or t he-for rratlon of ‘the :-blood vessel's rrecessary

to- support t heir.- growth - These soli.d tunors.incl ude. 20 hi stiocytic - .

| ynphena, . cancers’of -t he -br.ai n, genltourl nary tract, Iyrrphatlc system

st omach, Iarynx -and | ung,, i ncl udl ng:-1 ung- adenocarm noma: and- smal cel b

| ung cancer. |t| nal xarrples i ncl'ude .-.cancers. i n:whi ch over expr ession:

or actlvatlone 1ed by gonditians sygh éﬁtfé’goh@neecwonmprasateequasecbbserved

Such. .cancers e '
pgé%tngmqﬁse hRRda 15 REoVIEEAN2a68h gf%afﬁg&hglg‘& Y.

i nhi b| tors of e tyrosine kinases--are usef prevent i on and
treatment of aﬁmtncsphﬁhbuonﬂlaaﬁm&&%oﬂ@aéepmxﬁnumsasmuﬁﬁm The
angi ogeni c. ~activity.of "VEGF i's_ nat.:li.mted.ta” tunors. - VEG: account's-for” e
nost of the afg® egasqvésoawmrymdmdmtelandmdansmodeheRegamess ofthen’
di abetic.reti | he reti.na. .ead visual "o
30. degene?at ?%%gtcog mu-r‘lgléoy@Eﬁ% ﬁhmgxa:gl’ltalﬁe gpp_ - %8 ‘g%tel n ar e‘
WD. 01/ 29025 19/B&s1s|usaﬁwmmubysmga§e5 ‘elrevat.ed: by Cond| i Qns .such. as E
retinal vein occlusion H’l pr.i. matg nd..decreas P02 | eyel s. jn-m ce-that . I ead
to neovascul ari “zat.i on: PYCETER P léé‘lSPét%nﬁﬁaﬂﬁmflc ééllconal '

ant i-bodi es- of g Jf%ﬁﬁ?ﬁ@ﬁdhﬂﬂﬂ%éh@%m#ﬁ‘%ﬁsofnwﬁgégﬁ s ot the.

neovascul ari zati on i n both prinmate-and
cause’ of i ndueltsoupregﬂlat@@thmemmssmnbfabeoncogeMmmpm‘tsry,andnlutantt | on
of OCU' ar, 10 p53 (all of wlnch are relevant 1o targetmg cancer) Monoclonal antl-VEGF

antlbodles inhibit the growth of human tumors. m nude m:ce Althou gh these

1 5 susceptible to the antiangi ogenic effects of VEGF receptq r&n@g& ni sts.

same tumor cells contimie to express VEGF in culture the antibodles do not
dnmmsh thelr nntotlc rate. - Thus tumor-denved VEGF does not funcuon as an
autocrme m1togemc factor Therefore VEGF conmbutcs to tumor growth in

15 - vivo by promotmg angrogenesrs through its paracnne vascular endothelial cel]
chemotactlc and nutogemc activities. These monoclonal antlbodles 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 F]k—l Flt- 1,

20 the mouse KDR receptor homologue truncated to ehmmate the cytOplasrmc
tynosme kinase domams but retammg a membrane anchor, v1rtually abohshes
the growth ofa transplantable glzohlastoma in mice presumably by the
dommant neganve mechamsm of heterodlmer formation wrth membrane
spannmg endothehal cell VEGF receptors Ernbryomc stem cells, Wlnch

25 normally grow as solld tumors in nude nnce, do not produce detectable tumors
if both VEGF alleles are knocked out Taken together, these data mdtcate the -
role of VEGF in the growth of sohd tumors Inhlbmon of KDR or Flt-1is
nnphcated n pathologtcal angmgenesrs and these receptors are useful in the
treatment of dlseases in ‘which ang:ogenesrs is part of the overall pathology,

30 - e g mﬂammatlon drabetlc Tetinal vasculanzatlon as well as vanous forms of
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' VEGF is useful in treating the disease.” Expression of VEGF 0
significantly increased inghypoxie regi ons OP ani mal and hunéﬁ’ﬁﬁﬁ8$%4
adj acent tavodieaesof necrosis. VEGF is  al so.-upregul ated: b¥ Sﬁﬁﬂ%§§sron.;
of the -oncogenes ras, raf, src and’ nutant -anti.bodi es-i nhi bi 7 t.he .gr ovk h of=
human tunors:in.nude i ce. Al though . these: sane tunor cells:-continue.to. -
express. VEG-in culture, the: antrbodres do not - drnlnrsh therr nttotrc 'f -
rate.. Thus tunDr deri'ved VEGF" does not-'function as an- autocrlne nltogenlci-
fact or. Therefore, VEGE ‘contri'butes-to-tunmr growt:h- i-n:15 - vivo: by~

pronmot i ng angrcéﬁ‘é‘?ﬁégtcgt‘trﬂ?roﬂﬁﬁ’&i sdogwpie be ﬂ@@é%tﬂn&ﬁnmﬁel ial* cel 1.
chenot actr c a Waaﬁéggeglnrrq: i e cl onal anti bodi es al so
| nhi i bit ther(grovvt h.-of tyrﬁr‘% J\/Méd 5324;%(9% vasg ar’i zed huran -col on. ...
cancers.in-athymc nmi ce&mmagbrmmmﬁ&mrﬂfemaufwmpmﬁdsﬁmbﬁl ‘ng, from )

|nocul ated cell:s pr es n.of a: GF br ndi.. onstruct of: Fl.k=1; ",
Flt-1,7 20 thép%ﬁ%adf )ie {Sﬂtﬁa“ﬂ&'i&r 8’%‘ dpgHiamqrayTRsing * the
cytopl. asms ﬂdﬂ@éﬂf@@eﬁﬁh@@ﬁ;&@%bﬁﬁc@d{tﬁs%ﬁnﬁbﬂg a, reribr ane’ anchor
virtual I'y ‘abol:i shes :the growt h-of “a transplantable. gl iobt astorra in m ce
pr esurrabl y by t he dom nant : negatr ve mechani sm of heter. odr rrer f.ormati on - ,
with J-'I'M' eel 1 “VEGF- receptors Errbryonr C. stem;;-
cells, -vvhlch T2 B ~Sol i'd tumors .in nude mce 'do not -
pr oduce det ect abl e turror’]ﬂneprésehoihheﬁtﬁﬁlfelateb@é e&nﬁétﬁldkmbﬂd;aﬁmeoﬁaken
together theﬁ]@ﬁn indi_cate t |.e -of* VEGF in-th rowt h of.:sol i-d
tunors.. | nhib? ARE 3 °"I° aﬁqgrﬁsrraégﬁwuptrp wgFRar-typeand”
angi- ogenems naﬁ.(ﬂech eOhceefTI#t di seases

i nwhich angi o esi s@%gﬁ%?@rﬁésover a rgiu? %tlrbggy,]grggetnm&ﬁn

i nfl ammation, %m%@ﬂrbo' areonipeahd vﬁEmﬂaI,zmidrthaphmanm&Hﬁchvpmbnuslﬁ or B

of 10- p53 (aI lam?gtet%ls%me?srtﬁe kevant to targetr ng cancer)l\/bnocl onal
anti - VEGF

15 . L 1

- DETAILED DESCR]PTION OF THE INVENTION

" The compounds of this mvcntlon are uscful in the mh:bmon of kmases
and are tllustrated by a compound of Formula I:

20




19 April 2004 .:WD 01/29025 PCTI USOOL28625 cancer since tqur il 200

growm h-is' known to be dependent on angi ogenesis.: (Weidner et ép' , 914Engl .
J. Med., 33 ofidezsl- 8,.1991): -~ Accordingly, the identi:fi calplcqpisgbagsdl |- -«
conmpounds -whi ch"specifical lyin uibit, regul ate and/or:.mdulate the.: signal- -
transduction~of . tyrosi-ne ki nases-is. desirable and i's-an object. of.this'
i nvention: SUMVARY .OF THE | NVENTI ON ...i :ne present invention relates, to_ .7
conpounds’ t-hat ‘are .capabl e’ of i nhibiting,  nodulating and/or regulating - =
si gnal -t ransduct-i on of both receptor-type and 10 ‘non=receptar..type tyrosine.
T dnaces. Ono. OFBERFRAETGRALCCTTRNEPAIY OF RS ARISOHES Qeof TS cd by &
conpound ‘of Fornula | , *and-“the pharnmceutically acceptable:salts.and -~
-stereoi somers thereof .15 20 DETAILED DESCRI-PTI-ON'OF “FHE | NVENTI ON The' .. .
compounds - of this(Rhyention are ysefulin the ingiition of kinases and are:
illustrated 1 19 5\@\ L2004 % 1) 3 Y gal e 53) (Co

VIIS B NorC,
WQIS NorC, o
V2is S, 0, <-)rN-R;V*_ .
10 _-_‘-:_a.is Lo 01(.;1._1;
R jbis. ' 0-or_1;
| "‘_.lmis. 0, l;gi)r2-;‘. ‘_
' -:éfis ' _ 1_61'2;-
Sl ts L L2003
-l . X=Yis C=N, N=C, or C=C;

" RisHor C1-Cs alkyl;

e Rland R_S laré_ind_ei:ét_ide;_l-ﬂy'se.lect_ed_ﬁ'oAm:; -
2 (C-0%ObCi-Croaliyl,
3)  (C=O}Oparyl, -
R 4 (C=0)a0bC2-Croalkenyl,
25 5y (C=0)a0pC2:C1o alkynyl;
o com Saniaad
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4) .. (GO ahC2-d o alkenyl,. or a pharnmaceutically accept a@';’? @&5} or
stereoi somer thereof, wherein 1' 0 ais Oor |I; 15 bis Oorl; R

tis 1,2,0r 3%0@1/80025 0, 1, 0rr2; 20 . R—l and RS are: mdependenka‘m%%'ect ed

from-’ 25°5) . C—@ ahC2- Clo -al kynyl 6) C02x, ‘19 Aprll 200

PCT/ USOO’ 28625 said al kyl, aryl, aI kenyl-, at. kynyI weycl oal kyI “and . '
-het er'ocycl yl it" optlonaliy substltut ed" With one or .nore substltuents

sel ect.ed--f rom-R6;" R2: and R3 are- |ndependently selected from. 1) 2)
(C_0)0ad - C6.al 1y1, (C=0O Qaaryl; 15.4) C1-C6 alkyl, 5) ‘S02Ra;: and
6) aryI R4 Qs sel Jétedh‘%m 20 1) (C_O)aObo c1o al kyI halo _H

8 OH,
9} 0bC1 C6 perﬂueroalkyl
10) ° (C=O)aNR7R3
5 11) CN,
12) (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



bCl - C6 perfluoroal kyl, 10) . (C=OaNR7R$,:, 11) : CN, 12). .
(C=0) a, ObC3- C8-cycl oal ky 13) . (C=0) albheterocyclyl, 2) (C éff&‘é?%‘; 3)

(C=Q ahC2- kenyl 4).. (C—O) athC2- C10 al. kynyl ~6) . C0 hal. o, .
7) OH, " 8) (ﬁg 1%g(%'ﬁerflyuor oal kyf~, - 9). (C '0) aNR7RS, - 19 Apru o;zﬁ% ij'
011/ 29025 X10) CN, -11) - (C O)aObC3 C.'8 cycl o' .al kyl and: 12) (C SN :
)aCbhet 6rocyc| yi PCT/USOOr25625 -sajd al kyl;--aryl; " al kenyl caik il yI R
-cycl oal kyl’, - and  het: erocycl vl s opt i onal 1y substituted " wit. h one.or m)re
substltuents sel ect ed from R6 R6 i's: 1) (C O)aOaCl ClO 2) ((I)) aOaaryI

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-C10 a[kenyl
49 2-C10 alkynyl,
5) (C=O)aOb heterocyclyl
6) CO2H,
7) halo,
15 8) CN,
9) OH,
10) - ObC1 Cé 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 or 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-



10 15 20 3) C2- C10 al kenyl, C2-C10 al kenyl,- . s (Q0)aCb het@r Cané%J
CO2H, halo, CN, OH, GJCI-CG perfluoroal kyl, Ga(CO bNR7R8, I%

13) CHO,. l‘eg,oy%p) R7R8, .. ar: 15):. 25 w-t h--one: or—-nor e:-substi %uents setced:.
fromR6a; - (GO0 C3-Cg: cycloal kyl, ‘sai d:-al kyl, ‘aryl, al kenk}

heter-ocycl.yl;, - and. cycl oal kyl “opti onal | y--substi tut ed 1)

OrGs(d- ClO) alkyl Wnerel n.r.and s are- lndependently 0 or 1 i 2)

O (Ct- CS)perfluoroaI kyI vvhereln st O or 1 R6a |s sel ected from 1 9.

Aprl } 2004 CN

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)aU(yleﬂe-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)alky}ene—COQ_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



(C2-d o) al keny (C2-C 10)al kyiyl; .(C3-C6)cycl oal kyl, 19 Aoril 2004
( Co- Co) al kyI ene aryl ( Co- 06) aI kyl ene- het er ocycl yI pri

(CO-.€6) al kyk )2 CtORa, (COCG)aIkerne Ra UQ g &?G}E, 17)
(CO Co) al kyl ene sai d al kyI Sal kenyl al- kyny} feycl oaI ky and
het erocycl yl-t.s optlonal ly: SUbStI tut'ed. W|th up.to- three substltuents

sel ect ed -f.orom Rb G~I (Q ~CB)al koxy, hai ogen,’ ‘CO2H;." 'CN, - . C=0Or Cl 06 aI kyl
oxo, ' and :N( Rb)2 ' WO 01129025_ " PCT/ :USOY: 28625 R7 and ‘R8 "are . ..

i ndependent |-y “sel- ‘ected from 1) H 2) (:CGO) BT - Clp al kyI 3) (C O)Q3C3 08
cycl oal kyl 4) (C 0)- OoaGXrICIO (C (D) Obhet erecycl yt 6) CI -C10 al kyl

10) heterocyc]y]
11) C3-C8 cycloa]kyl

12) SOzRa and

5. 13) (C=0)Nsz,
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 to gether w1th the mtrogen to w]nch they are attached to form
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 bxcychc heterocycle 0pnonally substltuted w1th

one or more subsutuents selected from R53

15 R2is(C1-Cg)alkyl, (C3-Cg)cycloalkyl, aryl o;,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 -



7) aryl, 8) C2-C 10 al kenyl, 19 ApriI 2004 9):,: C2-cCi0: allcq%. %&)
theterocyclyl, 11) C3-Cg cycloal kyl, 12) SOZRa and . 13) ﬁz

sai d al kyl w@ygigggg kyl, aryl; heterocylyl cakkenyl and al ?&PA&E ptr -
onally substituted - vvrth one or. nore substi ‘uents sel ected rom R7:I'-'
and ‘R8 can .be. taken: toget her wi-t h t He.. ni'tT ogen. whi-ch they are attached'
to' fform: 103 rmnocyclrc or i cyclrc het rocycle it h:5-7.-menbers ineath :

ri ngand optional ly.: contai ning, in. addrtlon 1o .he nltrogen .one or - WO
addi ti onal - bet er oatoms sel-ected - fromN -0 and.'S, sai d . nonocyl-ci c -or

bi cyclic heterocycle’ opt meI?HEQFBWPEQﬁ@GPWW iByrsition mﬂnermﬂm t uent s

sel ected fro I aryl er
het erocycl yl ”bgiﬁgm%ﬁ 4&%"8{’%‘%{&&1’% ar. B?éd%?%]‘g%%%v%g}% Tein

(C3- ©6) cycl oal kyl ; (C—O) OCl C6 “al kyl i (C O)Cl*r- calkyl -or.. S(O)2Ra 20 A
second. enbodi rrent” of "thHe inyention’is. a conpount 0 For mul a.-. wherein . ._.,-_-z:
is. =10 19 ApPiY 2004 : ‘T"Uirt her, enbodt nment g resent i nventt onis

|IIustrate51 bylsa : 1or2

th

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,
5. %) OH,
9) ObC1-C3 perﬂuoroa]kyl
10) (C=0)aNR7R8
11)CN,
12) (C=O)aObC3—C6 cycloalkyl and
20 . 13) (C=O)aObheterocycly1
sa:d aJkyl a:yl, alkenyl alkynyl, cycloalkyl, and hetcrocyclyl is opttonally substttutcd

W1th one or: more substituents selected from R6

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



2). (C OalhCl-C6 al kyl, 3) (C Oaloaryl, 4) (C=0 ahC2-Co6 lkepéoz;
(C=O0 ahC2-C6 al kynyl, 6) ' CQ2H, 7) halo, I5. 8 OH 9 Cﬂ%

perfluoroa o D) (CI)O) aNR7R8,- -11)- - CN, 14( .ahC3-C6 C sai d---
al kyl; ary}‘*‘?“ o %"%w “al kynyl', cycioalkyl "er""cy":.-yl¥?g&§lﬁ¢5ﬁ8nal by
substltut ed- 20 13) (C—O)ad)heterocyclyl h:one orittoré - substltuent S
sel ect.ed, from R6 R4 i's selected. from: 25 1)-f'.‘~(C O)aGaCl C6 at Kyl 2):
' (C0y aOoary 3). 7 (00) aCbCZ @6 alkenyl' " 4) - OFaehC2-Ceal- kynyl. ;. *5) -
CO2Hr . corrpound of “Formula™1, wth-Z as. def| n |mTed| atel y abover wher ein
R . and R5 are mdepende@t Ihjil0$el ected from

7) “OH, -
8) ObC1—C3 perﬂuoroalkyl
9) (C=O);;1NR7R8
3 : _IO)CN
11) (C—O)aObC3 Cs cycloalkyl and
12) (C=O)aObheterocyclyl
sald alkyl, aryI alkenyl a]kynyl cycloa].kyl and heterocyclyl 1s optlona]ly substltuted

éd

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 -



-11. 19 April 2004 15 1) (C= 0)aC 1-C6 alkyl, 2) (C O)aCb%y 23
C2- C6. al kenyl, 4) C2-C6 al kynyl, . 5) (C0 alb heterocyclyl ﬁ?gl % kyI

aryl, .alk kynyl , -cycl oal kyl; -and- het erocyclyl.
el Wi,

substltut one or. nore substltuents sel ect ed: from R6
halo; - 8): CN, 20 9)- OH 1 25 14) (N=O)| R7RS, .0f - 12} b%- 0 13) CHO™ 1 1)
Ca( C-O) bNR7R8 10) Obd - C3. per#l uoroal 15)-: (aCbCS 'C6 cycl oaI kyl:, “said
al kyl; -aryl.,- al kenyl", - al kynyl , " het erocycl yl, and. cycloalkyl s optlonally
substltuted with one or nore substituents: sel ctéd. from R6a; =12 19+ Aprl
2004 1) (CI))rOs(CI C6) a4yl , wherel n. rands are mdependently O or: 1

RGa is selected ﬁom
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-Cﬁ)alkcnyl
9 _(Cz-Cs)alkynyl
10) (C3—C6)cycloa]ky1
1 1) (Co-Cs)alkylene-m'yl
12) (Co Cs)alkylene—heterocyclyl,

15 13) (chmancylene-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 -



R6a is selected from '2) :.O(Cl-C3)Perfluoroallcyl,, wherei
1, 3) (CO Co)al kylene-S(OnR , wherein mis 0, 1, or 2, 13’%550 2?8{]4
6) .7)-CN; wélu 290;,_%) (C2-. CB) aI kenyl; 9) (CZ CG)aI kynyl 1019CTIU800128625
(C3-Cb) cyel ‘oal kyt . 11) (COCG) al kyI ene- aryl A2y

(CO-Co) al kyl ene- bet eroeycl yl, 15,5 13) (CO C6) al kyI eneN( Rb) 2 14)
C(O) Ra,: 15)- (COCG) al'kyl ene- C02Ra 16) C(O)H ~and 17) (Co- €6):; aI kyl ene COZH
20 sai-d.alkyl, -alkenyl, alkynyJ cycloalkyl, aryl;:and heterocyclyl &
optionall'y substltuted W|th 1o three substltuents sel ected from Rb O—I
(Cl -C6) al koxy, hal-ogen, . eserecysih -C6 _al kyl 0x0,~ and . N(Rb) 2;- and
R7 and"R8-.are lndependenay%‘]' e ed from -25 1) H, 2) (C-C)) ObCl 06

al kyl, 3) (CI))ObC3 C6 cy '§9 ’4) (C O)Gbaryl -13 10 5) {C
-O) Oahet er ocycl yl I 7) aryl,

8) Cz—CG a]kenyi
5. . 9 C2Cs 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

wrth 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 w1th 5- 7 members in each nng and optronally
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 wrth

one or more subshtuents selected from R67=l

Another e:mbodJment 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 componnd of
Formu]aI 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 -



6) ' Cl1-C6 alkyl, 7) aryl, 8) -'C2-C6 allcenyl, 9).. Ik 0)
het erocyclyl, 11) C3-C6 cycloal kyl, 12) SQ2Ra and... 13) (0_953(&9041

Apri b= 2004W(P€ﬂ'jgb@30’ 28625. " said- alkyl, -cycloalkyl; aryl; ,%g&ﬁé@gl
al kenyl-, -and:-al kynyl is optlonally substltut ed W|th one or AOre -
substltuents sel ected fromR6a; or R7 and R8 can-be taken-toget her” '
wi t b, therutrogen to which: they are attached to form' a m)nocycllc or

bi cycllc heterocycle Wi th 537 rrerrbers in-each” ri ng-and- optlonally 157

cont ai ni ng, i:n addi tion S (t:he ni {rogen, - one. or twa--additional -het eroatoms
selected - fromN, 0 and) <L S%%l%ﬂ%@?‘ﬂqcé’d& optienallysebstituied wathaine to.
opt ional: | y ‘'substituted wi or m)re subst | tuents sel ect ed. from R6a.-
Anot her’.enmbodi ment .is the %B&W bat el y.- above 5. 20. vvherel n

R2, R3 “and-R5-are furt fj gis: whereln T.is further defined
as 1, s is I. 5 25 1)) O%E(E%@; %@i S 2)" (O)aCOLC6 aIkerneQ L e
V\/nerel n.Qis ‘H, . OH, COZ ~Also. encorrpassed by the’ present

i nvent i-on is the. corrpound of “or il a as f| t-ter defi.ned i rmedi at eI y above
and wher e|51 R4 i-s sel eCE)ECb(f,‘i-@Zf;lalkylene—(C=O)NR7R3 o ST .

R _‘ Apreferred embodnnent 1sac0mpound se]ected from3 {5 [3 (4- -
'-; :methyl-plperazm I-yl)—propoxy] 1H—mdol-2—yl} 1H—qmnohn—2-one, '_ o
S 3-(5-{2- [(2-methoxyethyl)ammo]ethoxy} 1H-mdol-2—y1)—2(1H)—qmnohnone
' . 10_‘1,',_ 3- [5-(2—{(2-methoxyethyl)[(z-mcthoxy- -pynmdmyl)methyl]ammo}ethoxy) lﬁ-
| mdol-Z-yl]-Z(lH}—qumolmone ' o ‘ S
- 35- {[(2S 4R)-4-methoxypyqrohdmy1]methoxy} 1H—md01-2-y1)—2(1H)-qmuolmone,».
Co3-F5-({(28 4R)—4-methoxy-1 [(Z—methyl 5~pynm1dm5(1)methyl]pyxrohdmyl}
o methoxy) 1H—mdol—2—y1]—2(1H)—qumohnone _ : : .. _
15 - -(2-{[2—(2~oxo-1,2-d1hydro-3-qumolmyl)—lH—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-
20 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
25 3-[5- (4—acetyl-p1peramn-l-y1methyl) IH—mdol— -yl] 1H-qumol1n-2-one
N- CycloprOpyI-N-[Z-(Z-oxo-l,2—dlhydro-qumohn-3-yl) IH-mdol-S—ylmethyl]-
mcthanesulfonamxde
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-



-14 19 April 2004 3) -O CO C6 al kyl ene-heterocyclyl, optionally 0
substituted with one to three substituents.selected . rorn. F‘an& Jl)'2 %06

al kyl-eneNR7 ef erred-enbodi nent .i's.a conpound -sel ecte
3- {5-]3= (4—‘5‘601’éﬁy pl perm n- 1-yl ) <propoxyl ={"Hi ndol.< 2=yl %6{/&%/23525

' 1H:quinol i a-2-one; .. 3 (5 {2- [(2 met hoxyet hy!l )am no] et hoxy} -I
H-|ndol-2 Y1) 2(1H) qur nollnane “10--. .. [5 (2- f(2- n‘ethoxyethyl)[(z
met haxy=5 . pyri ni di'nyl ) met hyl ] ani.no} et hoxy) "1H nadol = 2-yl ] - 2( 1H) - qum)4n0ne'-
3- (54128, 4F\? 4-. n'ethoxy%hrolldlnyl t hoxy | Hindol - ') -2(1-
H) - quinol i nonel-{[213-gx¢-4 2 mﬁdqm lH W@@—ﬁrﬁﬂmﬂlﬁl}"‘—Pmeﬂdmﬂlﬂmﬂm

di nyl Lidinyl}.
%t Ih(Txyl) ?/H?I n%ﬁrjok&%%t]%{%ﬂl H)-= qui nol i none 15 1 (2 [2 (2-
oxo-'1; 2¢di hydr p{ §29@-xeH, ufbin; §~13H hﬂblLB Jﬂﬁiy}éceéi)pip@ra@m-%lﬂﬁ
carboxyllc aci'd_ethyf - ester 1(2 {[2-(2- oxo-: dr o- 3-qui.nol.i nyl) 1H

i ndol = 5-y1] oxy uejacetate; si per i di necarboxylic. aC| d; 3 [ (25, 4R)- 4- et hoxy

2- 2 (2-6x el -
yl ](g(y} &ret hyl ) p ?r[gr{?g%}g’f ?%%panoqr@y%%qy@wéﬂ?%?%] I%fﬁléiﬁle"éﬁf}r ﬁ)pl per Z
nazi -1-yl met hqtm)lelmenendol 2 yl ] 1H qunol 1 n- 2+ 0ne;

3-[5- (4 met hagﬁsgg -1,2-8ff1¥rdr% 3151%5 yIS 1&-&80P¥ Iyl]methy -%1pend£c! -I H

qui nol i n-2-on

3-[5-(4~ acetylcﬁbmn 12yl met-hyl ) - 1H—| ndel Pl yI]-H—]—qw nol in- 2 -one;
N- Cycl-opriopyl - N-[ 2- (2-0x0-1;2-di h dro yi-nolimnt 3=yl « 1

H- i ndol - 5- ylne?et{gttlﬁ—mmhﬁlwupm 1-2—yl}-2(1H)-qmnohnone

10 32{5- [l{l—pyzrohdmyl)ethyl] 1H—1ndol-2—y1} -2(1H)-qu1no]mone
3 {S [1-(4-acetyl- -plperazmyl)ethyl} ]H—mdoI-Z-yI} -2(1H) 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-
plpendmecarboxanude and
15 '4-ammo-N-{[2-(2-oxo-1 2—d1hydro-3—qumolmyl)—IH-mdol-S-y]]methyl} 1—
plpendmecarboxamrde ora pharmacentlcalty acceptable salt or stereolsomer thereof
Also included wrthm the scope of the present mventlon isa
pharrnaceuucal composmon which is compnsed ofa compound of Formula I as
desenbed above and a pharmaceuhcally 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 admrmstenng to sa1<i mammal a therapeutlcally
effectrve 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 hmg Another set of preferred forms of cancer are lnsnocytlc lymphoma,
25 lung adenocarcmoma, small cell lung cancers pancreanc cancer groblastomas and
'breast carcinoma.’
Also mcluded is a method of treatmg or preventmg a dlsease in
Whrch anglogenesrs is unphcated which i is compnscd of admrmstenng to a
mamrmal in need of such treatment a therapeutrca]ly effecnve amount ofa

30 compound of Formula L Such a dlsease in whrch angrogenesrs is 1mphcated is
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3-[5-(I piperazinylcarbonyl)-1 Hindol-2-yl]-2(1 H)- C]UI nol i n
3-15-[(4-nmethyl - | -PlPerazinyl)car bonyl ] I H-| ndoI 2-yl} - Q%pnl 2004
H) -qU| nol i@Rizoges> 19 -April 2004 -

1- {[2 (2'-oxo--1 2= di-hydr.o- 3 qui. nollnyl) 1H—1 ndol =5- yI]carlngfmmﬁ pi perld
i nanmini um.. 'L~ ({[2-(2-0xo0-1"-; 2-di-hydr0-:3- qw nal:i nyl }- .1 'Hindol -5- yI]oxy}
acety})p| perazm A4-jum trlfluoroacetate 3-{5-[2- (1 1-di. OXIdO LR
t hi om)rphol i nyl ) D= oxoet hoxy] -I:#i ndol <22y } 2(1H) ‘qui nol i none;. v T
N-{[.2- (2-ox0- 1, 2:dj hydro- 3-qui-nol i nyl ¥ - 1Hi ndol - 5. yl ] met hyl }.--4=pi: erldlne
3-{ B[ 1- ‘e%l mﬁﬁsﬂs SH?M“@E‘WI a:nzmnm@nabznyrqnnonaﬂns ast-rfdatc ol i none; ’

ce d Gk
::?;Tloi(gm§l f 1li9|-t n%@de&?ndrﬁtﬁdr%ﬂ qU| noI i none

3-{5-f 1-.(4-dcet yl*-i - pi- pAIﬂanciyde)d@Viﬁbﬂh]thdé&opédbihe%r@dcﬂn xﬁ(zelit]bnﬁsn nol | none
3-(5-{1-[4=(

pi per azi nyl ] en‘%tﬁ% kl #@Q}éﬁrpﬁﬂhﬁ Tﬂ)amd'ﬂﬂt?ﬁlq“r%ﬁ'é which compnses o
4- am-no- N4 2- d@nm!%&@m%@a@dMHQnge%MEHW&&HtﬁMpeﬁﬁ&mr eﬂfechve

pi peri‘di necar boxam de;” and-15-4-am-no-N
{[2-(2-0x0-1 nnm?ﬂ@oompqmdmﬂﬁon;mpm—ﬁxmﬂt&ﬁ -spgh mlampha]terymseases

D oreor somer R EiaA sl ROGARCE S el R R BB ool -
i nvention.is Ieacpmgrmﬁeméhml GOMpPOS| t.i-on which is corrprl sed of .a conpound -

of Fornula | “descri bed: above :and- a phar naceut i cal y“accept abl e carrl er.
The -present- i nvent ion- ahlse mcé%ﬂfén&smﬁlwat&amwwmg@mpsge or . :

h i d-
07 1, crbiage dsPeriF e biuaRfibulh s3ifhink! FELTEHpLY] ;fmﬁﬁ{'pé'fsi

conmpound of. Etﬂmnﬂstenhg tdra. afaaun:dqumhe:nnn néﬂioﬁsuelatmﬁ:nient are:
therapeuucally effective amount ofa compound of Fonnula 1 The therapeuuc

amount varies accordmg to the spec1ﬁc dlsease and is dxscernable to the skxlled
artisan without undue cxpenmentahon
15 : A method of: treating or preventmg retinal vasculanzat:on wlnch
is compnsed of admmstenng toa mammal n need of such treatment a
therapeutlcally effoctlve amount of compound of Forrnula 1 1s also
encompassed by the present invention. Methods of u'eatmg or preventmg
ocular diseases, such as d:abenc retmOpathy and age-related macular
20 . degeneration, are also part of the invention. Also mclnded within the scope of
the present invention is a method of trcatmg or preventmg mﬂammatory
dlseases, such as rheumatOid arthntls psonasxs, contact dermatlus and delaycd
hypersensmwty reactlons, as well as treatmcnt or prevennon 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 combmanon w1th a second compound selected from:
1) can. estrogen receptor modulator
2) an androgcn receptor modulator,
3) retmmd receptor modulator
30 o 4) a cytotoxnc agent,
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selected fromcancers: of the brain, genitourinary tract, q‘ggﬂ?t L‘?U system
stomach, Ilarynx and:lung. Another set of preferred forms of 0 e

hi st ocyti. Qﬁga 251 ung .adenocar-ci-nong, small .cell

pancreat i cc‘ggyndg}eir - gi obl astomas:and - Al'sQ 4 ncl. uded is a rret [‘I}%E&%B&%%tl ng
or -preventing-a- dl sease in " Wwhi ch ang| ogenesi S 8T L rrpl i'cat ed; ‘whi-ch | S- :
conpri sed:of adni ni'Skg '-irng ‘to a: rramrral in need of such ‘treatment. a
therapeutlcal 'y effectlve armunt “of a- 30 - corrpound of Fornul a l. Such a-

di sease .in ‘whi'ch angi: ogenesi s i s-i ‘nplicated i.s:"breast car. ci homa. 16- _19
Aprit - .2004 --ocul-at, di seaseé)smtanaprql@eramagvmscul arizati-on; -df abetic

reti nopat hy, - age- related ul ar: eneragtio n b ke .

Al soincl. uded wi thin. the sggge e ?)ﬁg’ %F‘é’gﬁ’ﬂf gﬂ’t“?g% i's a- et hod of -
treating-or -preventi ng inf I@mmtm.@bﬁqamsg\mt&anpuses ‘are rheumatm d
arthrltls psor|a5|s contact dermatitis, delayed. hypersen5|t|V|ty IR

adni ni st éri:ng’ it o. a: mirnmai n" andEly !m&q”ﬂﬂbltbéabrrent A tberapeutl caI ) y
ef fective am)unt ofa conp nd;.Q lﬁ;ﬁ l.es of :Such. T
i nf | ammat, or5y di seases” reggt i ongergé)ﬁ%ﬂ{:%%";ﬁ ﬁﬁféﬁéu ncluded.” i's. a mat hod
of treating-or preventi: ng aopmomenmgi&gehesianmbﬁteﬁendent ‘di-sease-or
condltlonln whi ch cq Jses isteriing te a.;manmalian. -

patient in ne%%&eﬁms?%&mﬁ% ft’-&tfgeﬁtqﬂaéhq Eroyy ‘F‘E’é’ﬁ%&"%‘l‘munt ofA a .
conpaund-.of F%fﬂdiné]dna'géﬁnthl@i%raﬁ?&hﬂﬁtor@ %%ﬁég%?@ﬁ%&grtaﬂ the.. '

specrfl c-di.seaSe-and is-di scernabl'e to.th san 'w t hout - undue
exper i ment.at | ‘dnhibitor, ofifibroblastadarived gu:fwttarf:mﬂ ugmbrblmr eﬂplatelletgenv@t inal.

' vascul ar irléat y 38‘12}1' anWPme Se%te?allopro )Smgfbltmg anmte %ﬂrl n need

of such t

mterferon—a mterleukm 12 pentosan polysu]fate & cyclooxygenase mhrbrtor
carboxyaxmdotnazole eombretastatm A~4 squalamme, 6-0-chloroacety1—
carbonyl)-ﬁmlagﬂlol thahdormde anglostatm troponm—l -and an annbody to
VEGF Preferred estrogen receptor modulators are tarnoxrfen and ralomfene
15 SR Also mchided in the scope of the clalms isa method of treatmg
Gancer w]nch comprises adrmmstermg a therapeutlcally effective amount of a
compound of Formula 1 in combmatron with radtatton therapy and/or m
combination wrth a compound selected from
1) an estrogen receptor modulator
20 . ~ 2) - an androgen receptor modulator
3) retmoxd receptor modu.lator
4) .a eytotoxrc agent,
5) an antlprollferatrve agent,
6) a prenyl—proteln transferase mhlbltor
2 oy an HMG—CoA reductase mhxbltor,
8) .an HIV protease mhlbrtor
9) a reverse transenptase mhzbltor and
10) another angrogenems mhlbltor
And yet another embochment of the mventron isa. method of
30 treaung cancer whlch compnses admrmstenng a therapeut:ca]ly eﬁ’ecttve
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therapeutically effective amount of conmpound of Formula 1 is Iso
enconpassed. by the present invention. Methods of treating o &pé'(/%q{tl ng
ocul ar ..di segs@meesUch-as di abetic retinopat. hy and age-rel a;gq- 20 -
degeneratlon Aare also part of =t he-inventi-on:. Also incl uded w t-hin. th
scope of ~the’ present |nvent|on is-.a. method: of treatlng or. preventlng S
| nflamratory di-seases,. stich.as rheunat.oid arthri 118, psorl asi s, .contact .
der mafiti's ‘and del’ ayed hypersen5|t|V|ty reactlons “as viell” as- treat ment or
prevention of bone ssocr ate at h es:-sel ect ed from ost eosarcorma, -
ost ecart hri ti &noudp ralcé’ﬁli’f’gngﬁfagﬁlfﬁ%‘? gb?ﬂqﬂdﬁa%“s‘tﬁlﬂbm'éﬁﬁ’ia’tes the. use of
t he mstantlytggtgilm -Gonpounds i n “conbi nat i on with -a second conpound  *
sel ected from 1) “an estrogen: ‘receptotr modul ator,”  2) an androgen receptor.’
nodul ator; = 3)_ retj noi dAri@c‘emhmrthmmipeafthrem\&nnonlszh)mahogibﬁradmmgagent =17

19 Aprrl 2004 an an roli =rat ent pr.at.ein: transfer ase
i nhi bi-tor;. r@&ﬁ WW?SFI Rbral Isghe%é‘ "bl?“c‘)lt ease’

i nhi bitor.s. :eam @sesamnﬁatﬁmsrefapemmeﬁeéﬁ\eram@ﬁt ofa cotﬁl)oun%?t her-'
angi ogenesi s i_:nhl ?I %or A 10
ormua

'I‘hese and other aspects of the mventton wrll be apparent from
the teachmgs contauned herem

“Tyrosme kmase—dependent dlseases or condltlons” refers to
10 pathologtc condlnons that depend on the act1v1ty of one. or more tyrosme ktnases
Tyrosme kmases elther drrectly or mdu‘ectly particrpate in the srgna.l transductlon
pathways ofa vanety of cellular act:mnes mcludmg prohferauon, adhesmn and
mi gratlon, and dlﬁ'erentmtton Dlseases assoc1ated w1th tyrosme kmase actlvmes
mclude the prohferatron of tumor cells, the pathologlc neovasculanzatmn that - -
15 supports solid tumor growth,, ocular neovascuianzatron (dtabetzc rennOpaﬂ1y, age-
related macular degeneranon and the ]Jke) and mﬂammahon (pSOIlaSIS rheumato:d
arﬂlntls and the hke)
The compounds of the present mventron 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 erey & Sons New
York, 1994 pages 1119- 1190), and occur as racemates racennc mlxtures, and
as mdmdual chastereomers wrth all possible lsorners and mnrtures thereof;
mcludmg optlcal 1somers betng mcluded m the present mventton In addmon,
the compounds dlsclosed herem may exist as tautomers and both tautomenc
25 forms are mtended to be eneompassed by the scope of the mvenhon, even
though only one fautomeric structure is depzcted F or example any cla1n1 to
compound A below is understood to mclude tautomenc sn-ucture B and v1ce

versa, as weIl as nnxtures thereof
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.15 Preferred-angi ogenesis inhibitors are selected fromthe_.qgra
, consi sting of - a nl ubi tor, an :ntubrtor of epidermal-deri vedgg'tp %994
factor., i allod g Lor ' of -fl brobl ast-derived.grow h:-factor, ? #.sl% or.
of . pI atel et errved growth factor an - NVP:: (rratrrx rretallopro ease PR
i nhi'bi'tor,” an integrin bl ocker, i nterferon a,. i-nter| eukin:12; pent osan
pol ysul fat e,. a. cycl ooxygenase i-nhi bitor, car boxyam dotri-azol-e;. o -
conbr et ast: atl . A-4, “$qual amine,.6- O chl oroacetyl car. bon_y‘l-i) furragl I bt SR
t hal i domi de, ~ angi’ ostatl n, troponr n-1, "and an anti body 1o VEGF : Pref. erred
estrogen. receptor frodul ators ‘are- Rarroxr f enand- ral oxr fen_ “Al so° i ncI uded: An
the scapé’ of the-clains i R od of ‘treating. '\V\/meh corrprrses ,
admi.ni st er.i ng a- therapeut[‘cal |y e fecﬁ%nt c rrpound of ‘Formil a
1in: conbrnatron-wrth re O rapy: and/.or.: { nation with a’
corrpound -sel ected: from B st gen’ recept of rmdul t ' ' AR
androgen t-ecept-or-‘nodul e )‘ r}¢trn0| d reeeptor n'odulat ‘o 4) a cyt ot X c .' i
agent ;- 5) an ant| pr.ol.iferative agent,: 6)-a- prenyJ rotel = transfer ase.

i nhi bi-t-or; 7) “an HVG- OoA réduct ase | nhr bitor; 8) Hrv pr ot ease

i nhi bi t-or; 9) a reverse ‘transcri-ptase i.nhi bit.or, and _’LO) anot her -

angi ogene5| s nh| bi {or.  And -yet.-anot her . enbodi: rrent of ‘the i nventi oR.i's”

a. met hod.of -~ 30..-treat | mhaamwmmhkqagcmﬂmﬁmed:t)toccﬁ’sﬁmreﬂmaaoneume

t her apeut | cal 1y ef fective -1
i any constltuent, its deﬁmuon on each occurrence is mdependent at every other

occurrence Also eombmatlons of substltuents and vanables are pemnssrble only 1f
such combmauons result m stable compounds Lmes drawn mto the nng systems ek
from substrtuents md:cate that the mdlcated bond may be attached to any of the
subshmtable nng atoms If the ring system is polycychc lt is mtended that the bond

10 be attached to any of the sultable carbon atoms on the proxlmal nng only

Itis tmderstood that subsﬁtuents and substltutJon patterns on the

compounds of the instant mventron can be selected by one of ordmary skill in the art
to provrde compounds that are chemlcally stable and that can be read.tly synthesrzed
by techmques known in the art, as we]l as those methods set forth below from readlly

15 avaﬂable startmg matenals Ha substrtuent is 1tself subst:rtuted w1th more than one
group, it IS 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 wﬂh at least one substttuent and in such cases the

20 preferred embodlment wﬂl have frorn zero to three substrtuents

As used heretn, "a.llcyl" is mtended to mclude both branched and

stratght-cham saturated ahphatrc hydrocarbon groups havmg the specxﬁed number of
carbon atorns 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”. specrﬁca]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 monocychc saturated a.hphat:c hydrocarbon
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trastuzumab. amount of a compound of Formula | in conbination with
pacl i t axel or Also within the scope of the invention is a met!Rdprib004

reducing. 2004 PCTHUSOO 28625, ..or preventi.ng.ti ssus, [{j[%ﬁ

fol | owi ng: a cer e?)ir al ischeriiic- event which“conpr i ses ‘adi-ni-st er] gﬁssg:,
therapeutlcal Iy effective. arount’,. of. a corrpound -of " "Tyr05| ne..

ki nase- dependent di.seases. or condl ti‘ons" refers to .10-pat hot’ ogl c

condi-ti-ons "t hat depend on..the.activity- ‘of one-ior m)re tyrosine ki nases-.
Tyrosi-ne kinases either directly or «indi rectl y- part i-cipate. in. thesi gnal*:
transducti-on grpup aips ther spacified hemberotf cagionatamms., a&trl exampbs “qynb:taUd'l ‘

proliferation, r i f{ t eases L
associ at ed W' Cq}[ %él%ewn%éﬂeﬁacﬁclio@??qﬁ%g 4’? M’?ﬂ’?‘?& ati-on of
tunor cells, tyemmam@ydghocyneﬁuaeoul ari-zati on- that :15.  supports- solid’,

t unor growt h .ocul ar neo scyl ari zation (di abetic:reéti nopat hy, . age reI at ed
macul ar degener ation; PRE rFP'l@%nt%ﬁE]leF ﬁFV‘&%ﬁt%ftﬂoﬁrF)’G%@leﬂp@o R

rheumatoi ¢ .. E&Q{eﬁﬁruﬁlbema}% dtorﬁ‘s:’)attac—hgﬁl h gﬁ@?&p&&gg% 8}1&]% oy &Bé’n o (a,

i nvent i on“nay have asymetric- ‘centers axes
described in; maeforeﬁlcmhpasadﬂ&deﬁnﬂﬁbnﬁdfohwlﬁtécpmneﬂuhw of Car bon

Corrpounds John Wley ~o0NS - Ne - Yor: 1994, 1119-119 and- ooeutf-f
as racenates, -racen c- m XL %aﬁ?’ﬂdﬁﬁpdﬁ'gggﬁﬁﬁm @éﬁ‘?@’])s Lwith: atl
possi:bl:e- i sonefes ﬁmndﬁ-xfbufasshydaeéas&n radidat stelioh) bRRich&Pbr dysRgErS,- being.
i ncluded in-the present |nvent|on I'n--addition, the ‘conpounds. dlsctosed

herei'n may -ex¢omtainigg fomy @I@mﬁbﬂﬁﬁn@aﬁbmb@arbonﬁcﬁbﬂm@@ﬂ@ |ntende__d"l.-_
to be encenpagsad preeubt,{]s RGBS Oharb B gb P RS prE B AP RIRE Y 78

tautorrerlc structure I's exanpl.e _
. non—aromatlc carbon—carbon double bonds may be present. Thus “Cy-Cg -

| alkenyl” mcans an alkenyl radlcal havmg from 2 to 6 carbon atoms Alkenyl-
groups 1nclude ethenyl, propenyl butenyl 2—methy1buteny1 and cyclohexenyl
B The straught, branched or cychc portron of the alkenyl group may contam -
15 - double bonds and may- be substituted if a substituted alkenyl group is mdlcated.
- The term a]kyny » refers to ahydrocarbon radical straight, branched
or cychc containing from 21010 carbon atoms and at least one carbon to carbon
R 'tnple bond_ Up to three carbon-carbon tnple bonds may-be present. Thus, “C2~C6
‘ alkynyl” means.an alkyuyl radtcal havmg from 2 to 6 carbon atoms. Alkynyl groups
- 20 ‘include ethynyl propynyl, butyny] 3-methylbutynyl and-so on. The straight, branched
or cychc portron of the a]kynyl group ‘may contam tnple bonds and may be substltuted
: 1f a. subshtuted alkynyl group is mdlcated. _ T
, - Incertain mstances subshtuents may be deﬁned w:th a range of _
R carbons that mcludes zero such as (C()-Cs)a]kylene—aryl Ifaryl is taken tobe phenyl
o 25 : thxs deﬁmt:on would mclude phenyl 1tself as well as -CHzPh, -CHzCHzPh,
. CH(CH3)CH2CH(CH3)Ph, and so on.”
- 7 | As used hcrcm "aryl" is mtended to mean any stable monocychc or
bicyclic carbon rmg of up to 7 atoms in each nng, wherem at least one rmg is -
N aromattc Examples of such aryl elements mclude pheny] naphthyl, _
30 tetrahydronaphthyl mdanyl b1pheny1 phenanthryl anthryl or acenaphthyl In cases
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conmpound A below is understood to include tautonmeric structur 5 M Vi ce
versa, as well as mxtures thereof These and other aspects o Atp?i'!a

i nventi-on - I g pparent - from:. . the teachings contan #z(ﬁsgw%l
2004 Wen a ble (e.g. R4, R6 ‘R6a etic.) oécurs:nore- tP

any const I tuent its definition on each occurrence-is i ndependent '
at - every ot her. ‘occurrence AI so, conbi:nations of" substltuents and
vari-abl-es  dre perm ssible: only if :such comnbi- nat i‘ons result in-st abl &

corrpounds ‘Li nes .drawn .i nto ‘the ring systens from substituents i ndicat e
t hat the indi oulerd theouy smh;tltberltasblagﬁmb.rtdconemgcs nomaromatiohit is undersbicd 1 ng

'atoms If the Jin S clic, lntended fhat the: bond A
.10 'be attacﬁéﬁa?%ﬁéﬂ d?v‘f‘ Mﬁlné‘ Car bon “at-ons ‘on. t ke proxi mal . T i ng-
only. .1t is understood th@émﬁﬁm&ietéa&lﬂnwus%a%eﬂbs rEééhtsQ%taﬂﬂéhﬂh@@ycﬁBoi'he

corrpounds of the instant:‘invention.can be: sel'ected byone of ordinary. skil I

in the. art’ ttl@ycbf:ms mmmmhnase\vbﬂ@maééﬁamwnsmusa@mmm can.

b dil e
et hode. 5ot} GPRRBEFn 1P AUREOLRNE R Bl b Moo B SO TR g"sff &

substituént i Héteroahl g&mlpswlmiﬁexdsmﬁefbﬂthfseleﬁhmmmﬂndegfwmmtmm&dto
under st ood 't hat -t hese | t.i pl€-g ps-.may :pbe. on the i: r-bon or Qn'.
different car %ﬁenys&atrgéﬁ@]ﬂzgms@ﬁm@ns’fww oty %ﬁ -
"optionally Enfﬂ?ﬁﬁn u g. ';mﬁﬁﬂ aken to

be equi val ent ‘to ?‘ﬁmag'ﬂr ase. "‘op?1 ionally 533[ Qﬁl tut ecl}l§q ?i ﬁgggotmone S

substituent": asrdcazmiylsmmdolyiapﬁazmﬁepy@dhzmsé,fwnﬂwmemnpmlm have : rom_.

zero. to 't Sti:t uents.  As ein. i nt ude
bt v b andhe e ERR, AR AEhRBn o Briihurt Bk REPab
having the Spﬁﬁltlf:ﬂs%drw 'iﬁ&idectﬁe N-ox1de derivative of any nitrogen-containing heteroaryl |

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 apprecmted 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 “Heterocyclyl” 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: benzolmtdazolyl benzoﬁxranyl benzoﬁJrazanyl benzoPyrazolyl
benzotnazolyl benzoﬂnophenyl 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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isin"Cl -Ci O alkyl" is defined to incl ude. groups haV|n%Q !él , 4,
5, 6, 7, 8 9 or 10 carbons in "a |linear or branched. AP H

For exarrpl | 0.alkyl-" . specifically includes nmethyl, efh
pr opyI i-g"rlopi/;l1l 02§: n-butyl, t-butyl; i-butyl; pentyl hexyl IPFEMM&W{

nonyl, decyl, and -so on.. The term "cycl oaI kyl " rreans a nnnocycl bce
saturat edal.i phatic: hydrocar bon. -20:19 Apl’ll 2004 PCTI USOG _28625 gI’O'l-'.Ip_“
havi ng--t he ‘speci f.i ed- -nunber of car bon- at ons. - For- exanpl e, *"cycl oal Kyl

.inlcudes' cyc)opropyl, nethyl - cycl-opropyl, 2 2- di.net-hyl: - cyclobutyl 2= ethny
.cycl'opent Whydé‘g@éﬁ@l'@}ﬂ  dihydrohsngnthiophenyl, "mmawow%mmﬁm;r

‘cycl i.c or: non at ed n atons:. ‘-;,:
attached. thro an oxygg’nd'%’ d8]fyl d'r’}%l OIS %ﬁgﬁg’fyglo 5% E’tﬂ%ﬁsses thej-‘:_
defini ti ons oﬂlh}ldmuiadmdllyhldﬁwﬂr@h@Xayl dxhyd#cﬁa%(fb@my!l PytazoRAr bon at 0_@

is -specifiedy.;the. ter | -Kenyl " ; 10: re sto- non aromatic -
hydrocarbon r&&hé’é‘f oyridiny d@)‘ﬁ?’”ﬁi’l"‘&ﬁéﬁ’é b difpydegny @bydraqm@lgm,rom 2to

;Iokgﬁ;lboP a%lllt gglﬁl hav?'%;gzow’ t 0 6 ca o‘h‘ﬁ)éc?orrs M’Eﬂ%ﬁo@l ny::’r epg(raggl 3 "
one carbon t od&mdbﬁﬂaMﬂbﬂlby@mﬂmmrmﬁhﬂmem@bﬁm@Q tétﬂh&'dmﬁﬁﬁﬂﬁr@ﬂat e~
car be onh-car b on tech%hb othtl)gnrﬁr and -oxﬁeg ﬁ'l%ls'e%?t Attacrlunent o?% heterocyelyl subst:ltuent ca:n
' occurvnaacarbon atom or v1a aheteroatom. ‘, S R ';' L .'
E 7 The alkyl, alkeny] alkynyl cycloalkyl aryl heteroa:yl and heterocyclyl
o substltuents may be unsubstltuted or unsubsntuted, unless speclﬁcally deﬁned '
' 'othermse For example a (C]-Cs)a.lkyl may be substltuted vnth one, two or three 3

subsntuents selected from OH X0, halogen alkoxy, dlalkylammo, or, heterocyclyl,
- such as morphohnyl plpendmyl and 50 on In this case, if one substltuent 1s 0X0 and
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 pharmaceutlcally acceptable salts of the compounds of tlns '
mventlon nclude 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, mahc
tartanc c1tr1c ascorb1c pa:noxc, malelc hydroxymalelc phenylacetxc g]utaxmc
benzmc sahcyhc su]famhc 2-acetoxy—benzoxc fumaric, toluenesulfomc
methanesnlfomc, ethane dlsulfomc oxahc 1sethlomc tnﬂuoroacetlc and the llke

25° = - -In certam mstances R7 and R8 are deﬁned such that they can ' be taken
together with the mtrogen to whmh they are attached to form a monocychc or bxcychc.
heterocycle with 5-7 members in each nng ‘and optlonally contammg, in 3dd1t1011 to
the mtrogen, one or two addmonal heteroatoms selected from N,0 and S, sa1d
heterocyc]e opnonally substztuted with one or more substxtuents seleeted from Rﬁa

30  Examples of the heterocycles that can thus be formed include, but are not lzm1ted to
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groups include ethenyl, propenyl, butenyl, 2-nethylbutenyl Hg

cycl ohexenyl _ The straight, branched or cycl ic portion of t %"f(%%“l
group -nay. 15 doubl-e. bonds and nraybe- substr tuted. if ed

al kenyl - grgﬁ&pbﬁisgﬂbndl cated. The term akynyP _ refers to- aaﬁ%ﬁi@#o

radi cal.'strai ght, branched . or- cyclrc ~cont ai' nk ng from 2 to-10 carbon at oms
and at - Ieast ‘one carbon to car bon Striple bond -Up:to. three carbon car bon
tri pi e Honds maybe present: -Thus; “C2:C6" al kynyl" means an- al: kynyl radl cat
havi ng from.2 to 6. caibon at ons. “Al- kynyl. groups -20."incl ude ethynyl; ... -
propynyl;. but thiollomkhWMtwmmd thatdhehetamcyclﬁsaommlg Substitatesime dn@r -
-cycirc portron of .the_ alk h group y contain triple” bonds and nay be
substituted ioF TOQEg; éd’ ﬁ‘F roup s i ndi cated: “In certain- o

i nst ances; ~subst.j tuents maybe defi ned wrth a‘y - range. of . 'carbons: that

i ncl.udes 'zero,. such: as (COC6)aI kyl ene-aryl . If aryl” i's’ taken to. be ol
phenyl, 25 ‘t hi's defini tion ‘woul d hag:l ade thFﬂ/I itsel fo@s weII s -CHZPh

- CHZCHZPh - CH(: CHS) a 42 CHS) P and so 0}3]}) used rel a,:aryl™ o ‘
|ntendedto mean any crc _\sc ng of - upt07
atons’ i'n éach ring; -ererer 't‘. eas'- Nr ng, %aNon’ath éﬁxarrpl es’of
such- aryI ‘el.enents: |nc phen o naphth 30 tet}‘-a-h'fdronapht hyl
|ndanyl bir phenyl, phenanthryl “ant. ryI or acenapht hyl”; -l.n cases: -‘21 19
Apri b 2004 wherethe ar, substrttﬁ i sbicyclic-and. one - rrnsgrs
non-ar orat i c, | t is, u stg_gd appr eci/at &d by:: thgrse"b&,ﬂr 1. i A the

art, "halo", . alN;g%fq‘ het eTh\T 1nt ém}@d t o}l ncl ude chl '6r o
fluoro, br oo and rod term gt erocyc \K/

groups

roary. SRR
wi thi'n: the scope ‘of -this ‘d& rnrtrorRr ncl ude - bra?“ are’ not Rﬁated to: B
~atoms in-each ring;. wherein at:least.. one rrngrs
§_;lT o-— 4 hgterf(ﬁl\brns seVec ec@ed i;gomthe group
Jm h

bi cycli¢:".ring of- up to-
aronatic and - cont fro
consi'stinhg .of ‘O N TTCNS

represents a stable rro\qog, Clic or.

t“ENO&< I &s. \U}éd rein,

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

3asH. Preferahly 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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that attachment is via the aromatic ri ng.:.. furanyl, thienyl
benzot hi enyl, benzofuranyl, quinolinyl," isbgiiinolinyl, d?cﬁ‘pﬂ' 2004

acridi-nyl yl C|nnoI|ny| qU|noxaI|nyI pyrrazolyl indolyl, . . -
benzot.ri- azdfélp %IQDSOX&ZOI 'yl ndol: yI pyrazinyl pyndazrmyl P a'?“h'%@,s. - :

pynmi di- nyI pyrrol yl:; tet rahydroqw nol i'ne: -As"with the definition of "
het erocycle: bel ow, "het er oaryl "-its also underst ood to i-ncl-ude t he- N—OXI de'
derivative of - any - mtrogen cont ai ning- heteroaryl = 1tn casés’ vvhere the :

het ef.oaryl 'subst.i tuent . |s blcycllc and:one ring- i's' hon- aronatlc Of - =
cont ai:ns-no’ het er-oat ons,."i't is understood: thatl attachnent i's- via- the
aronatlc Ting ‘or. via the het er oat-om e aipiMg ring, - tespectively--
heterocyclyl _as. used herein'is inten pan a 5--to 10- nenbered
aronatic. or';nonaronatlc heterocycle &i- fi<Ng frontl ‘to 4 heteroatons.
selected fromthe- group con5|st|ng of Oy - N aﬂd S, “and i ncl-udes - bICyC|IC ua“
gr oups. ."Fbterocyclyl ~therefore '-20. “i-ncl-udes "'t he -above nentloned :
het eroaryl s,:.as wel'l -as; di-hydro and- tetrathydro analogs .t hereof .

Furt her exarrpe "zf" . re not llmtedto the
e i e
|ndazolyl |s ol yl ','J
I soxazol yI 3 Eﬁ ny ; oxa “3?"6?’??‘! %hg&%%&?h‘%}@&%@(’%oaﬁ%@ aé‘%xazol I ne,
bynaaz! ny! pyLé‘?%";’Fmﬁi‘? %“9}?“‘%‘??%?’91@%% .ny PRIRED Ml hlbary.
?‘ﬁl QS.XZ'Z'O%I R CHOSERPANIRES paaanl 7 ol QbR t“l“'l}‘aé“*?m °
o e
dl- ﬂlygilglr 233('?'h?gg‘%)?ﬁl%ﬂ(}?ﬁgtgﬁdﬁ)%%%ﬁdy@ﬁy% rodi?gggﬁe c{y%gigr g’py i nyI . |

di hy dr opyr az oi;l;l:lsututed with one or more substituents selected from Réba.

The pharmaceuttcally acceptable salts of the compounds of ﬂ'llS

mventxon can be synthemzed from the compounds of thls mventlon Wthh contam a
basm ‘or acldlc m01ety by conventtonal chemrcal 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 stutable solvent or vanous combmatlons of
solvents Smnlarly, the salts of the acidic compounds are. formed by reachons w1th
the appropnate morgamc or orgamc base

20 T 'I'he compounds of tlns 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 lm:uted by the compounds listed or by
any parhcular substltuents employed for 1llustrat1ve purposes Substltuent numbenng

25  as shown in the schemes does not necessanly correlate to that used n the claJms
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di hydr opyri di nyl, di hydropyrunidinyl, dihydropyrrolyl, di hyd Q}P 'Pg(# ‘ﬂ
di hydrotetrazol yl, dihydrothiadiazolyl, dlhydrothlazolyl 9 5

di hydrotr:

i di-hydr oazeti-dinyl; .
nethylened?@@h%%W%byl tetrahydrofuranyl' and tetrahydrothlgﬁyPQNQ$¥5
‘ther eof - Attachnent of. a- heterocyclyl sutistituenf .can- c i a- 0 curﬁ
v a ,carbon atom or via.a heteroatom ~Thé.-al kyI ~alkenyl, . al kyny1 L
cycloalkyl atyl heteroaryl -and fiet'erocyclyl substltuerlts naybe'; S
uted or- unsubstltuted -unl ess sgeth1cally deflned ‘ot.herwi se,. -For .

N- oxi des::

unsubst i t.
exanple, .

La- (ca C()al’kyl may be SUbStIt h--one, -two ‘or: three

subst i.tuents sel ected from.OH; 0x0, hal ogen -al’ Koxy di. al kyl am no, S
heterocyclyl such -as nmorpholinyl.,. pl per| dl nyI and .s0-.on.- I'n:thi s

-one Substltuentma:@mnmﬁan& Fos reﬂgéntAhazachelswmeazﬁre

case if-
|ncluded
-CH2(CH)I

conpounds -

t he Conpounds.™

exanple
aci ds:suc
phosphon
aci ds..suc
nallc

i.n 't he- definition: ' C=0: CH2CH(OH) .15 -(C=0) 019,

mzclh«y@eg m@pednwsmﬂshtdﬁ&ime&h @%&e&m&é& ts of.. the _.

f 1 eftertOH;Y I AL P ﬁ%é T@ﬁoﬁ\éﬁ%ﬁ@%thwgéﬁb%hﬁ@hgﬁr?

tnventloﬁ as | NOr gant ¢ . or M.C-.acl
co nveetmmaiy mﬁmf}hﬁg(this mbédm: i usdeofishndard danthetizchrotoools knowgani. c

i R ] a6 ﬂse%p@awc
h as.acetic, propbARFistigel Sepostibletblotol 61 Gi8obEplidg¥IHhE .
mdole and qumolone mtermedlates to produce the desxred compounds Scheme C
10 .111ustmtes one possﬂ)]e synthetlc route to the synthems ofa represeatatlve compound
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 synthesxs of the mdo—naphthyndmes and lOdO-
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 des1red product.
The startmg chloro-compounds can be preparcd accordmg to the method taught by
D J Pokomy and W.W. PaudlermJ Org Chern 1972 37 3101
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tartaric, citric, ascorbic,.painoic, maleic, hydroxynaleic, %3%??@ ic,
glutamc, benzoic, salicylic, sulfanilic, 2-acetoxy- ben20| C

t ol uenesut fret-hanesul.f onl c;- et hane :disul fonic, oxaI I hi on| C;
trifiuor oa&‘%I 9é)rztd the i ke S5 tn ‘certain: lnstances lgggb%g}zg

defi ned such- that they can" be 't aken toget her” with the nl trogen to whl ch
t hey " ar.e attached 1o forma m)nocycllc af- brcyctlc heterocycle wth 5-7 .
merrbers in-each ring:and.: 0pt|onaltycont akn¥g, . in addltlon to- the: mtrogen
one ‘or.‘t wo -addi tii ofal - het ér'oat.ons -sel ected from N, 'O and S, : said - -
heterocycl e optional ty substituted- w t BCEEMBA: nor-e ‘substit uent.s - sel ‘ected
from: R6a. : 30 Exanpl-es of .t:he "het. eroCycI es ‘that-.can thus be. f-or med:i.nel ude; -
but ‘are, not - limited to..-23. 19 April 2004 TWO.A1129025 . PCTI usoo/ 28525
Preferably R is-H- Also prefered is ‘t.he ; definltlonRof R2. and' R’ 3 as’ H
Preferably R5 s, :H’ ThéR""‘ f r@HRSt ef 0dy81 yl -sub ' lare those -
shown’. ‘i medi ateI Y “abovdf. p us “pyr di di ne;—pyrint-di ne, |-"f:) r-az{ ne pynda2| ne

t et ramet hyl enesul f'one, ;| R Ione teCHﬁ%}ldrofura ~TMF ar . ‘i ndol-e, and
t hi ophene.- 10 Preferably t+is 1 “and R4 Ji's di:spliaced at- the 5- posHaon Lofl
t he indol e, ~accordi'ng: t-a. thﬁsr1 f ol lowi ng nurber i hg schend:2 L -24-19 April, 2004"
Preferably R4 is defined-as "OC - C6. -al-kyl eneNR?RS (C=O) aCp- -C6. al kyl eDe: Q
vvherel n‘Qis H- OH CORH,.of ‘00 - C6-al kyl, ~ OCO- Cal kyl €ne- het er ocyclyl,

.opti onaIIy subst] tut ed vvlﬁsh one to three substl tuenR% seI ect ed- from R6a
COC6 TBSO

O-pr otect N-protect

5

TBSO,_~_{ . t+BuLi;B(OMe);  TBSC
L |f ' — t N, —B(OH),

16
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| eneNR7R8, : (C=O NR7R8. or OCl -C3' al kylene-(C=~0O) NR7R8. Mbst eferably.
R4 is .Cl C3 al kyl eneNR7RS. Preferably R7 and R8 are deflned ’gh%%OQhat
t heyare-b together Wk t-h. t-he-ni-trogen. to which th ched. .
to forma" ?%no%%@ ?c 5-7- nenbered heterocygle and-optronal?y coﬁyg%%?ng,_‘ﬁ
in.addition.to the- nltrogen ‘one. 10 t.wo -addit L onal -.het eroat-ons. selectedl
fromN, 0 and 'S, "and; said’ eterocycle optrdnally Substltuted Wik th one or. 7
nor e “substi tuent s -sel e¢t'ed=from Réa. ‘The pharnaceutrcally acceptable saltsii
of the conpounds of - t-hi-s '|nvent|on can be s nt hesi-zed from the: conpounds ‘
of thIS invention-which- contaln a: bamﬁQﬂE&éﬁBdlc nolety by conventlona
chemical methods. GEneraIIy the salts of . the . 15 basi c: conpounds are -
prepared either by i-on exchange chronatography or” by reacting- . -the- free
base:wi th stoichionetric, ‘anpunt s "or-w th-an- ‘excess of: the. desroeBSsaIt=
form ng inorganic or. org'arc aci-d in A surtable solVenhsor;_ {.0uUS’: ‘f.t-:
conbi:nat.i ons oﬁxx§olvent.. Slntlatly the salts'qf the-agid} C.. onpounds
are. formed by reac ; 'h@Eﬁ§he a&p ﬁﬁf i rg'nrc‘or ‘¢ base,

4l 3 on_nay be prepar

20 The conpounds of! ; TSPy g pl M;ng reactlons t
as shown .in the' f@lTowigg schemes, in addition %oz andard R

mani .pul-at.i ons that ‘are known.in the. Ilterature -0 exehplgtred in the . -
experinment al - procedutes ‘These schemes; therefore,que Aot . I|n1ted by thef
conpounds |isted or by -any partroular substltuents enpl oyed. f.or. T o
illustrative purposes.' . .Substi-tuent. nunbertng 25 as. shown ‘in- the- schenes
does not: necessarlly correlate to that'pped BN} the clalns -25°19 Apri.

2004 As shown -in.' Schere A/ th olA ne. reagent ‘A-2 can. be- syntheS|zed

by the general " procedurés taudﬁ { MBysais; F, "Godard, A . - - -;

, Quegui ner, -G :.J Heterdcyclic: }Ch~ B 4989(28kwéﬁ89 1594) EErtvatl ves

mrth var yi ng Smﬁﬁﬁ&ﬁutl ) . de:by ﬁed+ty+ﬂg—thrs; procedure and use
of standard syﬁth~ethc
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in the art.. Also shown in' Schenme 14s the preparation of thg dekg
I nternmedi ate A-6. ."Schene B illustrates one possible prot 24P 2004 ¢ he
coupling oﬁyohgqmngdole and - qui.nol-one ;i nt er nedi ates 1 o. prodpégaﬁaﬁwggﬁlredh
conpounds “Schene -C . 10, |Ilustrates oné poss:ble synthetlc route to. the =
synthe5|s of - a. representatlve conpound of - the presen nventlon b
. (5- net hoxy- IFprrroIo[Z 3- clpyridi-n-2- yl) 1H-guinolin-2 . Schene
the synt hesis of the iodo- naphthyrtdlnes and i.ode pyrido- pyrldlnes Theé L.
resul ting iodo conpounds can t'he. be" éﬁﬁgﬁéth approprlate 15 |ndote -
‘bOFOHIC aci d as: taught.-in t he other:’ sc arrive at the. de5|red
product.. . The starting chl oro- conpounds can be prepared accordlng to the
met hod taught ‘by.’D. J. Pokorny and’ W.W: Paudler inJ -Og. Chem
1972,37, 3101'.-26 10 R5 “TBSO,, , ., 1 ( -t.<"BuLi; B(CNE)S"' kS

2004 19 AP 1 2004 Pd qnmgblng R drolysng,LDA \‘f\
10 D4 D5 . , R
e L {jl! DMAP : '_ B(OCH;,);,

...1 .'._ C-3 Pd- coupllng A
N c| e '

H+, hydrolysis

~ SCHEME D

N oA Ny B(OH)z U AN I
D e nis |
N N “N

\ . L -
>l T NNTTa - N
SEENEE .(MeO);B, H0" . .~ CH N ST

/ N / '
N (Me0)38 H,0". o CHacN
D-5

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 ncl-ude' the proliferation of “tunor cells, the. pathologlc : :
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'rl asi's, r heumat oi d .'
arthritis, and the i ke) .  The’ corrpoundsm]gl nstant i nventl on: maybe
adm mstered to - patie ks for .use jn-the treatnepgy ‘of. ‘cancer. . The |nstant
conmpounds inhibit tu ngllogenesid, thereby ar o8 th’éTgﬁféwth of
tunors (J. Rak et al. angery Researci—55: 4575+ 4
anti - angi ogenesi s. S
i nst-ant. ‘conpounds. are also U
.blindness rel-ated to re&lnal

couple
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- The di scl osed conpounds are al so useful in the treatnent of 2\”@#{@4
bone-rel at ed pat hol ogi es, ' such as oosteosarcoma, ost eoart hri f
rickets,alpgokpaue as oncogene -ost eonal a'¢i a. : (Hasegava: et Skel et aI

R adi ol ./, 28, :pp:41-45, 1999 Gerber et al.., Nature Medi ci R '

6, pp.-623-628, June 1999) And since’ VEGF di- rectIy pr.onot es osteocl astr c
bone resorption through KDR/ FlLk-I - expressed f-n mat ur-e ost eoclasts (FEBS
Let.  473:161-164. (2000); Endocri nol- 0gy, - . 141: 1667 (2000)) the |nstant
corrp0unds are also useful 'to treat and. pr event 10-condi tions rel at ed to
bone resorpti on, such as ost eoporosr@m&mﬁﬁ disease: - The. B
cl ai med- conpounds. can al so-be" used. t'o.reduce. or - prevent tissue. " damage: .

whi ch occurs after cerebral |schemc events such as strioke, by reducr ng
cer ebr_aI edens, . téﬁm da@ge and reperfr I sr on. lnj ury. fol | owi ng. i schem a
(Drug Nevvs Perspegi~l. )y 265-3 ! (1998) ai n, baales 104 1613 1620
(1999)) 15" The' cgipc s of -t R 1nvent| on rraybeR “‘*o to n'am"ral S,

pr ef er ably hu et aNoag oY, Nkl abl R | .,'__ i\ | ‘
phar macedt i cal y accephabi: SBaefiers or di Lsentby, BpiA ony

adj uvant s; ~such as alR#n .in R phar maceut i cﬁ corrposrt on,.. ardi-ng - to ...
st andard phar maceutical . practice. The corrpounds b& ﬁfathl stered oraI I y
or parenteral ly, i ncl uding thé intravenous; 20 intranmuscul ar; S 3
|ntraper| toneal , subcut aneous,. rect al: and- topr cal: -rout.es. of For oF aI use
of a chenot her apeutr c corrpound accor d| ng.to-thi's invention, . the::
conpound may ‘be ‘admi ni stered, far- i the form. of- tabl ets or
capsul es, as an ?cg ':Sous sol utRon g ‘L.n-the case of" tabl ets '
for oral. use P31 s which jarelgo; ga{j\ncl ud®l' " Tactose and
corn starch, and Iubrrcatrng Iilge ts, sudh; as ngsi'um stearate, are . -
comuonl y added For oral administration iR R%a:p‘su e form usef ul d| I uents :
i ncl ude l'actose and dried.corn st ar cE-1lwhen- agueous suspensi ons are
required-for oral . use, the active ingredient i.s conbined wth enul'sifying
and suspendr ng agents.. |f desired, certain sweet eni ng and/or. fl avoring 30
agent's maybe. added. For |ntrarruscul ar, “intraperitoneal, subcutaneous and
adni ni str.at.i on. R* H

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

10 neovasculanzatlon (dlabetlc retmopathy, age—related macular degeneratlon, and the
like) and mﬂammatxon (psonasm rheumato;d a.rthntts and the hke)

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

15 Cancer Researck 55: 4575-4580 1995) The ant:-angnogenesxs propertles of
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-327 19 April 2004 W0=0112902 :.. PCTI US00128625. . |ntravenog§ use, terile
solutions of the active, ingredient are usually prepared d?& q t al
concentrati | utes should-be controlled.in order .to.r

pr eparat i od’%ﬁﬁé%]?gt he sol.uti.ons - should be suitably adj usteg & c?o@gt%?er ed _
For < ntravenous’ use, ' the isotonic.. ' The.conpounds-of -tfe. |nstant |nvent|Qn'_
may .al’'so be.co- adm ni'stered W th ot her” wel I “known therapeutlc agents that
are sel ected for. their- partlcul ar useful ness-against. the’ conditi.gn. that -

bei ngtreated. For .exanple, in thé.case of beone:rel ated:disorders: - -
conbinations tthamstanbmmlatb@duel@fal*o usofilinl hettteotraentiof pertasmformssdr ptive

bi sphosphonat such a | endronate ‘a r| sedronate; ‘i nt egrl n-- bl ockers

1.0 -(defi nedetﬁ{?td{' IB%FS elgn 5”13 antagoni sts; conjugated . )

estrogens used in hor n%&%@ﬁ%ﬁiﬁouﬁdt%@%u%ﬁnaﬁeﬁ’m&bm o
PREMARI'N(r). and. ENDOVETRION(r); selective estr.agen receptor modul: ators

( SERMB) , - such tmse—relateépiaﬂnm%dmh@smsenemm ssieoeﬁmttsm Tketsy plgo - -
| asof oxi-f ege; 1&1%% %h@oglgni “J%’:é&hta‘i % qfi’ag%@bm O800eeR 61“5'8%5%&5 15

The .i nstanf cohpoun s ares al S0 use |on Wt
anti-.cancer ag@ﬂpsGerSer:ét almNumre\MedmmmeJﬂ Sag&:nﬁsppﬁus 6@33 Idne 1999] QAmdﬂg

estrogen . recepto andr-oge ept modul At-or |n0|d ;
receptor nudulséﬁcﬁr‘éégg S‘ft ﬁreméb"érﬂsgeonléf’ﬂq Ir?“toé?‘%ﬂ“l"g@ &6@@
phenyl.- pr ot ei N br A0S nitreloaitbOabe GEBIYG. ﬁ@ﬁmeﬁﬂt(eouseshmdnewggrs HI V,

protease I nhi:bitors, reverse-trali.scri-ptase Inhi-bitors, and .ot -her.
angi agenesi s. Imtllﬁﬁﬂ@@())), &mwgetmom@pdmenb‘dutseﬁlbwcat andprevens corrpounds'

bi
Fogardl os40r shodiiont BHEL SolE BBkl o SSRGS Bt PRI o ude

"but are not lim ted to Tﬁe&ﬂﬁiﬁeaeem;foeh@eaﬁeuebeusetpwrtaemeorlpi’%ae&gsne
LY117081- ~torem fene, fulvestrant, 4- 2- di met'hyl -

oxopr opoxy 4- rﬂ?ﬂi‘g ‘{}WCPEISG’@%P%@PWHSPWéFW*&FB‘FW“PI(%I-‘PYF%‘&E&) pyran-3
-yl ] - cerebral edema, tissue damage, and reperﬁ.tslon injury followmg 1schem1a. (Drug

News Perspect 11: 265-270 (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:maceuhcally
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, mcludtng the mu'avenous

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

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

mventlon, the compound may be adm;tmstered for cxample 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 wluch are cormnonly used 1nc1ude lactose and corn starch and lubncatmg
agents such as magnesium stearate, are commonly added. For oral admmtstrahon in
capsule form, usefu] dlluents melude 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 sweetemng and/or ﬂavormg

30 agents may be added. For 1ntramuscu]ar mtrapentoneal subcutaneous and
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phenyl - 2, 2- di met hyl pr opanoate, 4, 4'-di hydroxybenzophenone- 2, i .2

di ni trophenyl hydrazone, and SH646. ". Androgen receptor nodul P 6wah 2904 o o
to compoun interfere or |nh| bit the binding of an the
receptor, Sﬁ%%@%ﬁgs of mechani sm - -33 19 ‘Apfil 2004 . PCTAJ ﬁg@é‘égzs ,
Exanmpl:es -of androgen receptor modul at ors incl ude. fi nasterr de and. ot her
5a-r educt ase-. .inhibitors, . :n i.utamn de . fl'utani de, 'bicai utam de, L
| i ar-6Zol’e, “and abirat erone acet at e. Retr noi d -récept or. modul at.ors" refers:
to con‘pounds whi ch. merfere_or inhibit. the..:bindi ng of- retinoi.ds to the
receptor’; -f.eg a?‘“éqv@ggusdtserﬁ"éﬂ%ﬁﬁl%?@@% aotive angredigetiare uyaHy P@Pﬂ@demdihe

nodul at:
oot ot et i nopel 4 BOAGRLRAR L RO b a6 BB "ndnffl iy s th&
hydr.oxyp¥ heny! Yotet oomaentdm;)n b ¢blutas kimujrcbbemﬂtrdﬂeﬁ limerdemodender the preparation - -

Cyt ot-oxi C. agent "refer 't oconpounds- whi-chcause cell death pr. rrarrly by
|nterfer|ng d ot ywrththe cel I'* sfunctronrng or - |nh|b|tor

i nterfere’sith 10 cel | TR Binpoul BCIPHSY ke iYLl aﬂaenséwraﬁarstas&rom

factors ‘intercal ators m cr.ot'ubul-i'n i-nh tors
t opai sonerasemﬂn@htrovedlhm@ribﬁesem agpnt it iage Egeetetid'onmeirpdntcuhnt are not

limted to, nef achectin.. st-am soner

| oni datii.ne, car%@%’?at%mgﬁ% ‘?1"8? 3’ fPr%eexad"? Fd BF P I
rani-mi-stine, bbas-fslated Giserdenestaindtions thatlﬁn.ml(Bé udelﬁﬂfndludettﬁﬁﬁzﬂitﬂm de,
heptapl atin, “estranmustine, inprosul fan tosilate, trofosfamide, ninusti ne,

di br s pl di um anpgFoTEIve *ﬁﬁﬂhommatewaab F‘%@]ieﬂdfo%fﬁ eaprisrdrenate; mtegnn blOCICf:rS
10 (deﬁned further below), such as avB3 antagomsts conjugated estrogens used in
hormone replacement therapy, such as PREMPRO@ PREMAR1N® a;nd
ENDOMETRION@ selectxve 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 modu]ators Tetinoid receptor modulators,
cytotoxzc agents anuprohferanve agents, prenyl—protem n'ansferase m}ubltors I—IMG-
CoA reductase mhibltors HIV protease inhibitors, reverse transcnptase m}nbltors

20 . and other angiogenesis 1nh1b1tors

“Estrogen receptor modulators refers to compounds Wthl'l mterfere or
mhrblt the bmdmg of estrogen to the receptor regardless of mechanism. Examp]es of
estrogen receptor modulators mclude ‘but are ‘not lumted to, tamoxrfen, raloxlfene
1dox1fene LY353381 LY117081, torermfene fulvestrant 4-[7—(2 2- dunethyl-l-

25 oxopmpoxy-4-methyl 2-{4—[2 (1-prpendmyl)ethoxy]phenyl]—ZH— -benzopyran -3-yl}-
phenyl-2, 2-d1methylpropanoate 4 4’-dlhydroxybenzophenone~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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profironycin, cisplatin, irofulven, dexifosfamde, cis-am negb hlf%(ﬁ)(“}
nmet hyl pyri di ne) platinum benzyl guani ne, gl ufosfam de, GPX10 %tpf'

trans,: trangpo1Bbdsmu- (hexane- 1; 6--di.am ne) - nu-[di am ne- pl at ipg4¥igdobhssas -

] bi S[dl am'ne(chi-oro).pl-ati num 20 (1I)]tetrach| orl de d| ar| Zi d| nyl sperm ne,
arsenj.c trioxide, t-(1l-.dodecyl am no- 0=

hydroxyundecyl) 3 7- dlnethylxanthlne zorub|C|n -ldar |b|C|n blsantrene

m t oxant-r one;. p| rarubl cin; pinafide, vaI rubi ci'n,.-anrubicin, - e
anti'neopl asto M no- 3" 0= 13- dego

O byt olyear m ERHRRIER ST SRR £5Pe Ogﬁwoﬁpi?fﬂremlude eé‘}aﬁféf‘ﬂﬁéf“,i"i’bﬁ\ﬁ%feﬂysmﬁn
4- denet hoxy- 3- Eﬁﬁiﬂo&’&nﬂnﬁﬁﬁdé Binteimkilie, bi illmeax'and%&m%mr AdBiafe

Exanpl es of mi cr ot ubul i'ni.nhi bitors i-ncludépachitaxel; vindesine suffate

3', 4" -didehydro-4*- deoxy“kwmpmmmudad&tbx%treﬁemtowowmn@ whmhuﬁerfera or’

dol astatl n, - iset hi onat. Jri st tl n t na 0988 IVB
184476, ~vinfi X ﬁ’ﬁﬂi‘eg}“?ﬂtgo EHE9C ) TE"‘?I’ zb“cﬁ"i‘f ‘F-"rsd’g haniSin. xamPi%S of"
N-(3-fluorg 4- mhhétﬁibﬁthfﬂ&h’ﬂtbrm%iﬂat%% freTy bé&%eﬁ@ﬁisﬁﬂsn?mfsic&%mﬂsmd, .
anhydr ovi nblasli-ne,..NN-di.met hyl - I f-val. yI -I-val yl - N net-h o

val yl - L- pr.ol y|9-E15prP'amlﬁéclthbﬂtf1H0§rﬁl efbylormithing): 3—%@&3@5%@8—797

Sorre, exanpl es aggﬁ. qﬁﬁl RiR ;ﬁ: t Hgé Sﬁﬁ hycapt ani ne B ,
i rinot ecan, 4@‘# n o XY pr opi ony?y@{eﬁ ]'1% €xo’. benzyl i dene” .
chartreusin; - 9-net hoxy N‘(Bﬁdnomeatghxyth” emtds cappmmdslvdha;éalﬁebéﬂ deqkli-ne- 2=

: (6H) pr opanani ne, 0- &f 5 %‘Hijl hydr 0=9 droxy 4- et hyI 1
H, 12k benzo[ deqrt}y?li‘ﬁ ":zfg Gﬂm ﬁ%cﬂ lltgrmterferemth |
13(9H, 15 H)l(d)' ON&il mydHis, Qic‘ﬁﬁﬁiﬁ%alk)é agents tumor necr051s factors, mtercalators R
7-[ 2-(N-i-sopropyl am no) et hyl OS) canpt ot heci n,’BNP1350; * BNP| 1100 - A
BN80915, - - BNSOgmizrotal vdpb@hd!etomalybtti’am@ommmmb&lms sobuzoxane 2'- .. 10,7

di met hyl am no-2' - deoxy-e .
N- [ 2- ( di et hyl‘ani no) et hy?fa%ga ?‘ ar)%gox:chgents mcludc but are not ].mutedto _

g g di g'et hglb ) Gtg}apa{zlﬁndﬁ éerﬁhéﬂ:edched!ﬁi, Efosfhm;dbatabemmmimnﬂamhﬁgws@plaﬁéa
a aa -

[ 2- (di met hyl arf? H@}@%P{Wfﬁlﬂ@u%ﬁﬁﬁqﬂéﬂﬁwl} rapiipastinggfseusting, nedaplatin,
di met hoxylgherﬁﬂallpﬁuﬁ,ateﬁmgolgﬂn& HWXQL%&MS%M AmftosiBARNGRR 2. 3- d) 1, 3’

di oxol - -

trofosfam1de mmus’ane, d1br05p1d1um chioride, pumxtepa, lobaplatm, satraplann,
proﬁromycm, c1Splatm lrofulven, dex1fosfam1de ms-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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6- one; 2, 3- (et hyl enedi oxy) - 5- et hyl - 7bydr oxy- 8- net hoxybenzo[¢] = .
phenant hri di ni um LIBAP"}EOM

6, 9-bi s[ (-2yaghpagsdyi ) am no] benzo[ g} i sogui noli ne- 5, 10--dion ﬂ?@
( 3- anmi-nopr opyl-am no)-7; 10- di hydr OXy- 2 (2 bydr oxyet hylam no% ?‘}0!2@%5

pyrazolo[4 5, 1- de]acrldln 6- orie;

N-[ 1- [2(d|ethy|an1no)ethylan1no] 7= nethoxy 9-".
oxo- 9H:t hi oxant hen- 4- ylnethyl]fornan1de I

N (2- (dlnethylanlno)ethyl)acrldlne 4. carboxan1de

6- [ [:2- {‘di iet hyPPBFRRR é)l'é?nmqi@@h&mmhkammmmw@m{eyalﬂm—memypu

qui Nol.t n-7-- 0Rg) ve ncludes.‘antii. sense:f
RNA and DNA ol i go#ﬁoﬂgotil ges sﬁﬂ‘h’lﬂﬁ%@gﬁ%ﬁ%@m@?ms GEMR31, . and
| NX3001, - <and. anti met.abdoiteasanmidy. oﬁop@hﬁﬁieiﬁbluﬂﬂbﬂ&ﬁhmbyétec&,egaf ur, e
pent ostat| n, %om fluridi.ne, triznetrexate, fl udar abl Ne, capeci t abi ne,

gal oci t abi e, R¥SAPHUBE1HNGEFa Fubitccan, rRpionyl-3 54 -Ogodianaylifeas-e, d
ral titrexes,  RRAdkhdi@ ﬁem%nymme R{rg qﬁ#&s&ganzgﬂg 4@@4@&@&% atrexe |

pemetexed; nel zarabi'ne,” 2'-deoxy-2'
2' - f | vor:omet hifldlpec mﬂammokmm-&eﬂy,‘l-s-ﬂuom-z 3—dlhydro 9-hydroxy—4~methy1-. 5

o ey 5! HELPSRERIAA R b 2P m&%&é@fﬁ@L 'm;;

Zn?-z ta1 ?n ptn gpz f mmwmamop&&iﬂﬁmﬂaeﬂ@qtaosmpﬁﬂmlﬁ,wmsbaﬁmﬁ 100

4,6,7, 8I tetra%og %IEW%%@PM{@WOH}H@? mqmmsaim wb@zyxan@g ethyl -2, 5" |
EP;ﬁSSYnS" , Sone Bl o 200y oyl GL A, R 1A ORP ke ?%@?”ra?'

: swai nsoninei SJ@mméﬂquddﬂgB-bidnﬂmele-l-carboxmde, asulacrine, (5a, 5aB, -

calbam) | ox 4 | - o Aazat etrac cIo7410
(0) oY o A L e B A N e ol sl 5 O
N4- pal i't oy = dilndthdRFpheHyIIBI54.8) wa,cgsuéxoﬁydreﬁirae 4a@@})naphthogz 3-d)-1. 3-dioxol

3-am nopyr| di.ne- 2- car boxal de t'hi osem.car bazone’ ferar | ve - o
under-." angi og€8si%3 '(IPﬁtlhl‘flﬂ'l@(h@%?)*5-mﬁﬂl-aélm&mﬂmhybwd[cﬂum)r suppr essor

SEneE | o bR (S M R L, (P SE .
(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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(see U.S. Patent No. 6;069, 134; for exanple): . HMG CoA. redua%g%e 2
I nhibitors" refers to inhibitors of-3 . hydroxy-3-:: nethylgl {A Q%A
reduct.ase. ds whi ¢h-have i nhi bltory activity.for: H Fefabo

reduct ase" ca{rs{\(8 e #gadl ly-i dentt fi'ed’ by using -assays. el |- km?vc\ﬁ I.n "t P art
For . exarrpl e:;-“see the. assays. descrl bed-:or.cited |n ‘U8, Pat ent 4, 231 938
at col .".6, and V\084/02131 at -pp. 30-33.. The ‘t erng: HI\/GCOA reductase e
i nhi; bltor and 15" "inhi bi tor. of “HVG CoA reductase ‘have the same . -
meant ng- when-used her ei n. ‘Exanpl es of:- HMG COA reductase inhibitors that
may be used i réibtame adidiamineptann. $-fintouersik glanesing 1A1acAyY REVACOR(T) ; see Us--

Pt N 4 183y BSR4 SN A h AR o ? o sLeJZ
US Patent Nos tetfadR4£-220F trien20-yhadeli€ aBid®sted, sthihsoR e, Bnﬁﬁ’@xdl,‘kﬁexmdxane ERR

5,180,.589), " fluvast-atin (LESCOL(r); see-US Pate 5 354, 772 o
-4, 911,165+ -4 metbionmase, 2" ryanors adeaxy N4 paigtoy 1%@ gyne

atorvastat n hRL () gQ r}d?bdaxﬁid% d‘Nﬂﬁ’

. 51489, 69115 S(a% g g)b cerl.vast atPfr erﬁknown as ri vgstatl n.. and
BAYCHOL ' .s e:gemlS’ &ao cm:ﬂudﬂe mcﬁmﬂ:]bﬂal(ﬁm'bodles' toegrowth factors; bthep than tesie dri;tetlhe S e .
and - add|t|onaI I\/G‘25 CoA t ed tase i ‘i bitars: t be used in the .
hSt At et moBaRt SP g EEm e GHROR gl o8 peg gl o T s essor gl

" Chal esterol %ﬁ&ﬁﬁsﬁ‘ﬂi %ﬁﬂﬁcan %ﬁ‘v&‘éﬂhz&eb&ﬁvﬁjhﬁvwnﬁﬁnmﬁﬁed (tén&br uary 'f,
1996)" and. US Patent: Nos. 4, 782,084 "and.4,.885, 314: The.term _ '

reduct.ase- i nhi(getldS. Ratenshie. 8613, foraxample)al |- phar naceut i cal ly: accept abI e'

| act.on and open- aci d. e to.
formthe" ?r ee -36-. 19 April 8%‘ cm(fgﬁgge't&ge as. s%ﬁlﬁb&%’i{ﬁt &5§9
of c Orrpo unds- \Ahnethylgmtﬁyl-wmm:: Caapounddwhichdiaye ﬂﬂlihlwr)t gcnvan ﬂ:rtmdﬁ;f o r
t he ‘usé -of - such sal.ts, est en- ac nd_ |l act one:
o el uded. b eogheS Sorea Hpa o S st ot B o b Fehe
| actone:  por te‘xﬁ%ﬁfédséettﬁe Sﬁa&@&&@ﬂﬂé&’& aﬂaetheos q’atéﬂ?ﬂ,%l 938 SNRAVEEhOW as’
structures |’ and Lactose . en- A
WO 84/02131 at pp. 30-33.. The terms “HMG-COA reductase inhibitor” and
15 . mhtbltor 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 (ZLOCOR® 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) atorvastaun (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 pharmaceuttca]ly acceptable

lactone and open-acxd forms (1 €, where the lactone rmg is opened to form the ﬁ'ee
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I n HM& CoA reductase inhibitors where an open-acid form can §§| stI |t aad
ester forns may preferably be formed fromthe open-acid, épl %

fornms are: ivaglysnes 10 vvrthl n the nmeaning..of the term "HNG%UWG‘%
i nhibi.t of “-as ‘'used herein. - Pref erably, the HVG CoA- r educt ase. i hhi ar

sel ected froml ovastat in: and $invastatin, .and -nost. prefer abl y. sinvast atj n
Herein, ‘the term™ pharnaceutrcally acceptable salts Ot respect 10 'the’

HMG-:CoA r educt ase -i-nhi bitor: shal’l mean-non-:" ‘toxi'c.-sal'ts: of the- corrpounds

enpl oyed in thr i nveption whjch are. enerally prepared 15 by -reacting = “

the fiee dci-d* %?ﬁsae &FF&BF‘@J M@@%F@%‘F@%H%‘@WP Surdiriaset hose;

formed-from Caﬁ}t@iﬂ&y%eﬁhma%nd%%éfmhe Red ﬁeﬁ%u EblealaétEPs'HaHEh-a‘éﬁ] a%tl
yl-ammpni:uni

lithium. .magnesiim zinc and-tetramet ose S
salts forned tfﬁlmﬁlsmlmdﬁsl\sﬂohﬂwcapmm?m mmdﬁrphemeﬁllammen of the: lactone '

L LA B et e Raraﬁtﬁemedans%car -

N- benzyr phenet hyl-am ne, -1.p-chl of: obenzyl 2- pyrro[ i dr Te [T RPV] ISR
met hyl.-benzi m dazole, di et hytani-ne, " pi per azi-ne; and trics( hydr oxyrret hyI )

am nonet. hane Furt her. exarrpl@@ f 'Qf_orh@- _ @@A reduet ase -
i nhibitors: may include, but are! not 'i-;mg_t_.-ed' tof,..a

benzenesul f onat e; benzoate “bi carly Hbl tartrate borate
broni de, .cal ci-um edet at-e, eamsyl at-€ car bonat e ¢l avul anat e
citrate, - di hydrochl oride, edet ate fedi syI ate .at =':"esyl ate ‘fumarate;
- 37 19 April 2004, gl uceptate, gl uconat e, gl ut mat e gl ycol 1 yt ar sanr I at e
hexyl resor ci nat e, hydrabani ne, & robrom de, ST
hydr ochl ari de, ° hydr oxynapt hoat e | i odi de; i sot hi onat e I act at e :
| act obi onat-e;- | aurate,’; mal at e; 'Ipﬂﬂi'@ﬁ@e rrandel(hkfm- idsyl at e, rret hyI sul fat e
mucat e, phosphat e/ di phosphat e, po[[ygal acturonate Hsal i cylate, stearate,
suba—cet"-ate,- succinate, -napsylate,. nitrate, oleate - -oxal ate~": -.pani aote,-
pahni tate; .. panthothenate, t annat e ‘tartrate, teoclate; -tosyl at e .
triethi odi'de, LAANGTR ?éaectamambttbe%e@e atlbﬁat-ammfm &h%‘é& stu@ aﬁdJés*Eer
manner_-as to rel ease the drug form and

forms may preferably ¢ 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
magnesmm, zinc a:nd tetramethylammomum, as. well as ﬂmse salts fonned ﬁ-om '
amines such as ammoma, ethylened:amme N—methylglucamme lysme argmme |
omnithine, cholme N,N ’—dtbenzylethyienedlamme chloroprocame dlethanolamme
20 procame N- benzylphenethylamme l-p-chlorobenzyl-Z—pynohdme-l -yl- _
- methylbenzumdazole dmthylamme pxperazme and tns(hydroxymethyl)
‘__ammomethane 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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conmpounds may act as prodrugs which, when absorbed into the %}pd%(; am of
a Ester derivatives of the descri bed BMG CoA reduct ase i nhi bi 0(p::ermt

the drug towadb@iodzs rrproved therapeutlc ef cacy: . Pl enyl pr Q‘c%*/ﬁsoofzsszs
transferase' inhibitor" refersto.a; corrpound whi ch * - nhi- bi t-s"any: one. or
any .conbi nati on.-of fhe. prenyl - protel f transferase enzyrres ‘i nel-udi’ ng, -
far nesyl protein transferase ( FPTase).,, .ger anyl-geranyt -protel n- transferase
t ype. 1(GGPTase- 1) and. ger anyl ger anyl - protel n transferase type [l

GGPTase-% al so 15 ca) led Ra a Ies of “pren e| n
‘Eransf eras(:a i nigt EJ&’ EB-QHIP#E éﬁ%’uﬂ e, h""y{‘ orc te IP

() - 6-[ani no(4- q@&%&%@% %'A Qistﬂagtello&dylzwﬁbhxdej ra&a{e3-
chl orophenyl ) - | fret hyl - qU| nol-+7in o

(-)-6-]am- no( 4Jmmnm¢;é¢\y$t)‘,,(mala’@t topleate, mandelatc mesy]ate methylsulfate mucate,
i dazol -5 LLngl LG { et SLAPREnL) T UYL BCLE g nol nove.

(+)-6-
[am: n0( 4- Ch50r ?ﬂb?ﬂﬂe)(ﬁﬂh(ﬁpﬁdw |polygala6%uﬂﬁétﬁ sércy{ia}éfefehﬁé{d, sﬁba&émfehhﬂfcﬁﬁ&enw )

-1-.-'20 nmeth ui nol i hone,

5(S)-n-but'yl -1 3t tarrmseisciie igivjate, tiathiodide, and valrate:

?ia[‘gb(egi_y' )rSeinii dazol b dives &ftﬂsass%heeaﬂmé%@%eﬁﬁcts@ %%ﬁ@enw o

cyancbenzyl )- Scompdaﬂslnydymet dixwrbdﬁxg[s @hiokf whamdsokﬁsdnuﬂo)ﬂiebhyﬂétreanmmr a2| n~0—

gﬁzyl )5 (SI) r Rl dBX‘?\éPﬁl%‘fdéfl%‘W‘}nﬁ e‘?é%‘)éé? ) : ef 3‘6}/‘? f??ﬂaé? %H’éﬁ‘ﬁ/f‘brm aﬂd

4-11-(4- b 2=
Lol i 1< s o
P

| Hi i dazol - 5-yl et hyI ) caf rpmmmmh{{t@”[raﬁmmmh@mm( SRR
ehl or 0pyr | o - RSPk oPhRF Rk 4T Sy ol Eb S B gmds, V! ™! 0

4{ 5- 4- hydr oxy Em:lhhmhg ﬁlﬁeaylcﬁrbmmbﬁﬁzem)emvﬁe) %ef@yigebhh?ﬁbﬂ@ﬁlﬂ trausferase

met hyl'i'm dazol -1 - mrethl}benzonltrlle
4-{3-[ 4- (2- oxo? ,aﬁp- @q) e}'angrqupg@em ttansferasetype—l] (GGPTase—]I, also -

ST oL S TEMBARARIS LS e ofpremygrotciyspfipe g componnds
yl methyl | - 3Hi mmw-[mmmm&wn(tmd@l-lﬂMl(ﬁyl@uemm o
i ][gl %r |Qc(ll)n- hlﬁ% H%?ﬁﬁ]"f Iﬂﬂ)a-%]giilolmc}ﬁemfstytan}mg@-cﬁr}%ﬁénl ﬁ(l-methyl-_'-" ;
_ _lH—lmldazol— —yl)methyl]—4~(3-chloropheny1)—1-methyl-z(lH)—qmnohnone +)-6-.
'[ammo(4~chiorophenyl)(l-memyl-lH-mdazol 5-y1)methy1]-4—(3-chloropheny1) 1-
20 methyl-2(1H)-quinolinone, S(S)-n-butyl 1-(2, 3-dlmeﬂ1y1phenyl)-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 2—ylmeﬂ1y1)-p1pendme—l—ylmethyl]—Z—methylmudazol l-ylmethyl}
" benzonitrile, 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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di hydropyridi n-4-ylmethyl) 3Him dazol -4-yl nethyl}. benzonitc .

£ 18, 19- di hydro 19- sazol L1 4]d 15%"'2034
0X0-.5H,-17k 5. 16- di met heno- | Hi m dazo[ 4; 3-.c i

nonadém ne: car onltrl le, ()- 19 20--D| hydro 19 -0X0- 5H _ ng@o%s

18, 21 et hano-12, 14- et heno-~ S L
6, 10- rretheno 22H— benzo[d] i dazo[4 3 k][l 6 9 12) oxatrl aza cycl ooct adeCI ne- -
carbomtrl I e 19 20 d| h dr 0- 19- 0x0- 5H 17H—18 21 etha| i o- 10 12 16 d| rret hen
0- 22Kk " - }d@ w{dezcé%ﬂn@hﬂk!mmra@wc{%&i @o@xu@lb[lc%fﬂlhpmdld-l

and (* ) 19 ‘20 ety | H 18 12, t:heno-'6, 1

p- met-heno- 220> ?&H%ﬁxﬁ@&%& ’ Q)’AM ]%]@Mﬁe ﬁﬁc’lﬁgr@@m}l&‘ nyel 1" .

9, 12} oxa-tri- ammbmmmdgmaayl%mrhﬂmmﬁmmyz}@emfmtﬁwrm 19&1155fdrmgﬂyf
can. be-found,.in t'he fol ]| ewi ng- publ | cat. i ons

B S ent ol oat Ab AL iaal%mm@-lwgw@qn VA bligmaaRacions
o005, S, ARG A0 00 DR B s oF ity {%ﬁd—ﬂam%:
Pat. No.. 5, 516, Bitmetlieno-22HwenzolNjimidazoBn3-415, ﬁ,uzjﬁateaéz%cmoaagzﬁgigggs |
at °pS‘E‘.B| "% catpoug, BP0 Ahgieontd SR537 P8 B eiend béfé@mﬂ

95/ 08542, * - NDi@SakdBI4LA][YD 1994] A6k Taz a1 85d oh 25 AR arlipli S & Pat-
No. 55661, 152, \/\095/’10]415 VD]%%IIOSIG WO 95/24612; 5}%15% 2ovp

95/ 25086, . WO G4k - b 00058818, %egv@n%z,gs-ethemmmettwwzzﬁo

T %%%%?ﬁ%%%@@% T T T 32’183128
WO 96134850, -WD 96/-3485. GIhaMﬁ!eB%ﬁenyl—ﬁ&t&ﬁ/tﬁﬁ&}ﬁSe m%%%fo{ﬂ@ R

96/ 30363, WO 96/.3 31477, - 6/31478. D 96/ 31501, WO
97/ 00252, - W 0 BPed? ﬂ‘Vlﬂg\Rbg @%@@Pa‘ﬁ@t@%@ 34IVOIHIIG, WO 97/ 17070,

VD 971 23478, NBOIHEARASWOEUTRING 078505 MGTasodl) Vel Didsfi and. L. S.

Pat. No. 5,532 : or an:. exanple of-thé role o a preny prbteln
transferase i NﬁQtﬂﬂms&UaS@ﬂb@hqésiw 248¢U. E.Lffaurﬂmrﬁ 593,430, UaBcat, Nbol . 35

No. 9, pp1§39‘§ ;553 350( 68 Par. N6?3,510,510, U: 8. Pat. No. 5,589,485, 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 96/2 1701 ‘WO 96/21456, WO 96/22278 WO 96/2461 1, 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 96/31 111, 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 prcny]—protem transferase mhibltor on anglogenesm see
European J. of Cancer, Vol. 35, No. 9 PP- 1394-1401 (1999)

>
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19 April 2004 Exanples of HV prot ease inhibitors include amyee Y5604
abacavir, CGP- 73547 . CGP- 61755, ' D\MP-450, i i ndi navir, nel

i avi , ry ~L| R} r| tonavir, saquinavir,- . ABT-378, . .!AG 177 1@&}_{3 :
232, 632 Exlg‘gﬁp?¥ reverse transcrl pt ase il nhl bi tors ‘i nck ugic avi. r| dt ne

ef aV| renz -GS 840 " HB. Y097, I am vudi ne,  ‘nevir-api ne, “AZT,” 3TC, .ddC, and
ddL - Angl ogeneS| S | nhi bi'tors” ref ers.to cor‘rpounds ~that- i nhl bi t- the
formatl on :of new blood vessel's, “regar.dl ess of - nechanl sm.’ Exartpl es of

angi ogenesn s _-inhi: bitors incl ude ‘but .are not- -l imted to; - tyrosine Iunase ‘

inhibitors,” such as -inhi erepesoﬁtﬂ\{n@t@aﬁwdnh@rﬁm%@mmr appvinl .
VEGFR1 d d. - = -
1£| br obl as?ndeﬁ:&\;}egﬁw éﬁygt%e:ﬁég)mgl)rl veg'mé%ﬁvfgﬁatﬁ%\"g ?ggagﬁ\f“gg{‘ r’féterl X

net al | opf.ot easayuinavir, biB’ﬁxEEB AW E6] indBNISKE3 5631 nEJtm;fleddﬂic\ae.rse ntert eukllnl'
12, pent osan- pol sul fate ycI oox genase j nhi bit-ors; i ncl ud| n nonsterot daI

anti=.> - inflar mta@ Prdncipdsdelagpdie ef; awae%{;iﬁr Il

-select. | ves | el ecox1 b- and rof eCOXI b

( PNAS, Vol | 83 d% 73 4 15 H%EAQ§§§T§AQ§C é%?aqgg P 4Y57(1982); ‘Arch. B
Opt hal rnol . VoI 108 p- Aii@ogeheﬂﬁthlmmﬂtrzfﬁm qomm:lunds\z/&at mhlbltGBe ( 1994)
FEBS. Let t er. s Vol 83 5 al '
(1995) i "ﬁﬂi’é‘c ‘1?§1 b1°°4/§5?3335%é53§dif6*7°f(‘?@%¥“mnp¢?‘3f‘ﬂ é‘Pﬁ‘ﬁ'&?ﬂESlS

Vol . 75 p. Hﬂﬁb{téﬂgﬁdlud&%ﬁﬁ% nBesmne&/t& q(rézme Rmaﬂ%tﬁt%%gﬁoh a@%ﬁxbﬂéé@'
-93, -p. 705(1998) I'ntl. "J: p: 715 19@8 Biol .

Chem Vol . 24! qum@m&@é(rm@fsﬂtdamﬁﬁ%& gk a5t atin

angl 02'?;?! nm ?1?31)@%{'3“ f%ﬂ angl o en3| n- ‘?%’HC %g?)%’ialte?%tedghg %‘gwéga%&t‘s al . t;
J. Lab: din. Nﬂ!ﬁ’ (nizﬂﬁx M&tal]loﬁot(aés@)?»ﬁhjbltomj thtegramblobloals, &ﬁtefferoHEﬁilterlclﬂ@f-e
Nt Ure, 362, - d4ap e syl i O, ST BB in, bi { or s
i ncl ude, but - a:mamatdﬂe Sﬁmé)%e%%ﬁﬁﬁtaﬁamﬂmféh% Wellas s@etivenase, | VB62,
5- rnethoxy 4-[2-met hyl - 3-(3-neth

cyclooxygenase-z m]:u'bxtors hke celecoxib and rofecoxib (PNAS Vol. 89, P- 7384

15 ~(1992), JNCI., Vol. 69, p. 475 (1982) Arch Opthalmol Vol 108, p. 573 (1990),

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 Bzo! 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, ranptmase 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—

-40-



but enyl ) oxi ranyl ] - 1- oxaspi r o[ 2, 5] oct - 6-yl (chl or oacetyl ) car ba
acet yI di nanal i ne, rEAP“' 2004

5- am+. no-1wig ety chl oro-4-(4- chl-or obenzoyl ) phenyl ] et hyl ]Péﬁ?\g‘@%ﬁ% tl’l azo
| e- 4:- ¢ar boxam de, CM A ; . 'squal ani ne, ‘conbr.et.ast.ati.n; "RPI4610 § 8

sul f.ated 30 -mannopent aose phosphate 7, 7{car bonyl b| S[I ' no- N-. met hyI
-40 19 Aprl |.. 2004 . pyrrol ocar bonyl imzio[N- :
net hyI "4, 2- pynrol.e] - cai:bonyl ini no] bis:(1; 3- napht haI ene’ cI i'sul fonat e) d

anove, ot coPHBEFRBhaEE TS ﬁ%ﬂemgﬂ#’%é”ﬁﬁﬁeﬁ%@maﬁ%puﬁé’

ant agoni ze; uamlnbﬁatepan@mteaﬁémﬁmﬁlm %e@ayelwﬁz M RAEnEAL (e§U

.the: avJ33 |nt egrin; ‘to’ compounds whi'ch sel écti Vel y. ant-agoent:z b| tor ‘..ﬂ-.i'
count eract’ * bi ridi ng-of &Spﬁ%&bﬂ"@glmﬁmb@&kﬁ?mfcmeoaa@oundw@chty, to

Compound Wt Gl SRAEAEE Y Fobo LRSS 3t Sk BBt

to compounsls - Wi cipaAfiteRfntozom pbﬂﬁﬂsmmcwéelééﬂl@ly%ﬁ%? ejnﬁﬁ,r,tlo\pcglyma%ftt he _';t N

particul ar i-ntegrin(s) -expressed on capillary endothel al

The t ér m al sobindimgrof alphyﬁaloggxamlgdn‘a% e @V ih&prinatobmpdliads whieR 1, a5D 1

a6Pl-.and -a44 .integri. ‘The tferm.also refers tg-antagoni st's.of -any .. .
conbi nat i on’ ofntageuizs; 113@3501’ eouptsract binding Qﬂ&lﬂlﬁlok@@lhgaﬁib botiaRe ogPg a6J 34
i nt egri-ns. . Sope-spect fi-c* exarrpl es.'of tyrosi ne-l.dnase: i nhi.pt t-0r s .i n¢lude N— B
(triiluoromet Mt mjessmendithe avha B et&@zc@mmneewbwhml@somze mhlbltor ' g

e B b A0 5Tt

e, ﬁl{%“2?%5231‘"%‘%%%??“?“%‘?%*%?"#%ﬁ%&“;ﬁ?ﬁﬁéy Wl P AR W*LE“' nazel,

' BI BX1382, . 3¢ and aghs integrins. The term also refers to antagonists of an binati o
9, 10, 11, 12- hexahydro 10- ( hydr oxynet hyl )-10- hyd rox?gg met'hy comllgae%no?(t;/ 1 H-‘

di i ndol-of 1, 2, @yB3,auBs, @yB6, livPil &L, oDl dspi, loksply ahd Gl aaegtiay oCi n-
-one, - SH268,. 0 geni stein, STI571, CEP25

4. (3~chl or ophenyl am n6)3®368m0lﬁ1mmplﬁs-quymslhe[cma§emﬂjhmrs intiddeNeet hane_
e B DS S o AT DDA 52
-7+ 15 yDmethylidenyl)indolin-2-one, 17-(allylammo) 17—demethoxygeldanamycm, 4-3-
o 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]benzod1azocm-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-phﬁxa]amnaxmne 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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SU6668, STI571A, N 4chl orophenyl - 4- (4-pyridyl nethyl)-1 pht he}é%@ Egé‘qinne
and EMD121974. 25. The instant conpounds are al so useful,

conmbinati o latelet fibrinogen. receptor-(GDIIb/IIIa)
such -as-ti P“)tﬂ&hl to inhi bi t -met ast asi s of: .cancerous-cel | P&%Sf‘#@%é% I's -
can'acti: vat € pl at elets | argel yvi a t-hr onbin generatl on... This activation T s-;_
associat ed-wi th the rel-gase of - VEGF. The: reI .ease of : VEGF enhances. - . :
met asta3| S by i ncreasi-ng extravasatlon at:.pai. nts of . adhe5|on to -41 1 9

Apri 12004 - WD:01/ 29025. ... -PCT/-US40Y28G2S vascul ar ' -
endot hel i it (. ARescRIAD endpfheliupy @&retrldtosravm"laees& Ha285 @@9;999rh'§he¢t9re the he

abci xi mab’.- ept

| at ni-fiban, %%%bg%g'r“?)dﬁo %r%pd ‘Hglb&fgﬁtggﬁm ,ﬁlcbn/clo%c lt’agoo ‘gttg GP _
Exanpl es - of ot IIBmIt) ahltageehen Exeerpms@faer& ﬁgﬁﬂmgdn&eeeptdrudegemesemu@rmounds
can ‘servé -to inhibit metastasis, alone or -in conbinati-on w th G2

pharmeceuti cal F@Fﬂﬁg’@v@%’éﬂ’{li §9b"%ﬁb(aﬁq Tamyjifikan, &ﬁeﬁ&%me@&e %@50352 o
Corrpounds (g the: :inst: anH ﬁl?tl‘aggﬁ% dé‘st h*@(%gg%%@egséﬁjwﬁy al I Y

Wi th. knovvn phat. maceut.ica ate a
conbi nation- prom:lnpmmds oﬁrl:nd myenttohemthmﬂmdosd@ xahge BessribeiMeriow and thictdther the

dosage range descri bed. Iow an he.r -accept.apl® agent na.
conbi nat.i.on. f oP fﬁ""ﬁ‘r‘fa 56%‘?‘5%??@ ?1’83833(% cr%“@e@@?@@& ?gﬂf‘ﬁ
conpound af " t hinsiaRVRESh :ﬂs,ahfemn‘eve seaas AR 1 M&@étmm f
t he-.conpound.into the system of the-animal .in need “of. . tfeat ment When & -

conpaund of theccﬁmbhtag@ﬁ(sdf‘”mtiéﬁﬁ@@mahen &mnml@qsriemamrmnte conbl nat-i on
W th one:of, nbre other a & t en ..The
ter ry} -"a m n| stration" Z‘%%yeslgr ?@'ﬁ{ﬁ“{’ﬂﬁg a‘?da"('a%ﬁd&tgé%fr@%’ ﬁg?‘%ﬂgr

cornpound) in reference toa compound of the invention means mtroducmg the

compound ora prodrug of the compound into the system of the animal in need of
treatment When a compound of the mventron or prodrug thereof 1s provrded in
combmatlon with one or more other active agents (e g., 2 cytotomc agent, etc )

15 . "administration” and its vanants are each understood to include concurrent and
sequentral mtroductlon of the compound or prodrug thereof and other agents.

As used herem, the term “composrhon" is. mtended to encompass a
product comprising the specrﬁed mgredrents in the specrﬁed amounts as well as any
product which results drrectly or mdu'ecﬂy, from combrnauon of the spec:ﬁed

20 mgredlents in the specrﬁed arnounts

. The terrn "therapeutlcally eﬂ'echve amount" as used herein means thaI
amount of act:lve compound or pharmaceutlcal agent that ehcrts the blologlcal or
medrcmal response in a tissue, system, ammal or human that is bemg sought by a
researcher vetermanan, medrcal doctor or other clmlcran

25 The term ‘treatmg cancer” or “treatment of cancer’ refers to
admm;stratron to a mammal aﬁ‘hcted w1th a cancerous condmon and refers to an.
effect that allewates the cancerous condrtron by krllmg the caucerous cells but also to
an effect that results in the m]nbruon of growth and!or metastasrs 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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15 "adm ni stration" and its variants are each understood to i,pclu
concurrent and sequential introduction of the conpound or.pljggstpﬂgf(t% r eof
and other.: ageroysyozs\s used.-herein,..the.term.”conposi-tion”.isp deghto -
encorrpass a.pr.oduct ‘conpri sing the speC|f| ed: -1 ngr edi: ents in‘the specrfled
anpunts;..as: weil -as any product whicth results; directly or . |nd| rectly, from
conbi natl on: of the" -specified 24 i ngredl ents | n . the specified am)unts The
term* ther apeutlcal Iy ef fecti've -amount " . as -used- herel n.means that:- 25 30

. anount " of'; actl ound har g e ‘jcal agent that elicits the - E
_b| ol ogi-cal - ﬁ/ﬁ"gﬁ %WQPE@ME P'III&EP ithis dapen %’H’t‘@rﬁ”&'ﬁh‘%‘hl of hurran that
i's being sougmhaﬁua@uﬁas@a& eé/aeﬁaébf'aﬂ:he?ﬁh smﬂt;:%%dﬂ%ﬁ% FmQt her

cli nl ci an The ter m:-""treeati ng -cancer. "treat ment cancer.: r-ef er‘s.
to adm i str deyemyon éncaudeeamusapmmm G,Ojnpmsmg ngmnods ol thisdnvigitivh and and

refers to -an : gk [{é‘at 1 the canger o ndi ti-on ykilllngthe{
cancerous cefl" Ipﬁg}ng&h ly?&eﬁtéhﬁe 51’&7[3&? %?Pﬁqf"ﬁa ’t%JRhTBPt i on. of
growt h. andfor sohhansmybe ﬁﬁoﬁh&d&ﬁt&@paﬁeﬁfﬁlmb W&P%Iﬁs‘xrﬁéc%% |
encortpasses a phar naceu corrp03|t|on usef ul.. he treat '

cancer., conpri'sing:the’ a Itﬁ%‘t’%ﬂ ﬁcmrdiagtt%t!uapemu@asm}mmmdmmpm Lt
2004 ef f ecti v BB lbjed b 0SilF 8 SRR nln e oGl Bl B Bingt | DOV

phar maceut i cal ly- accept abl e car rs. or F‘?eePISt? Btﬁ tions. of
t hi s:7*.2i nvenphysiciamplithdbe m@wemlmammgﬁlma@)%@ﬂ%dof this

 nventi.on o O Rl R B Sl vty of et heranioms.
bl oodst rewn by | ocal ‘bolwsad éﬁcgﬁ,qdlg@pphc ,\ﬂgﬁrhﬁﬂg}gg‘ﬁﬂ g&ﬁ%ﬁ% .Is-agebst o-"this

|nvent|on|samnlsteredlntoa urman subj. ect wil |l
nor mally “be dé& figd to watq%meaergomghgaunqnngxmm Mmimtmmmagem

generally var g&gﬁqﬁg‘g = db;? onse- the -
i ndi V|dual pat)ﬁ!tlento -as ée?%g'g”mﬁ‘gz%"eﬁbﬁy g]ttﬂoea H‘E&g ¥ons. .
o welght per day, preferably of between 0. 5 mg/kg of body We1ght to about 40 mg/kg of
- body welght per day : : :
S0 F IR

.4

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 hterature 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 N1c0s1a etal In Vztro 18 538 549) R -

25 T L VEGFRECEPTORKH\IASBASSAY-‘-'

‘ VEGF receptor Icmase act1v1ty 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 quanttﬁed by scmttl]ahon countmg
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10 I n one exenplary application, a suitable anmount ' of corrponr,w

adm ni stered to a manmal undergoi ng treatnent for cancer ﬁtpé't?ooﬂlon
occurs-in. t between about. 0.1 ng/ kg of body. weight 0.

ng/ kg- of- bo ymwe#ght per: day, preferably of ' between 0.5 mP&&@%‘%ﬁ?

wei ght: ‘to-about. 40 my/ kg of . ‘body wei ght per. day 15 ASSAYS The, Corrpounds
of the’instant invention descrl bed.in the Exanpl es were. tested by the
assays- descrl bed. bel ow -and-wer-e found to.have ki nase I nh| bi t.ory- “acti-vi ty
Qt her. .assays."are Known in- t he' Ilterature ‘and- coutd be . readl 'y perforrred by
.20 those of. skill in the art (See MAFERIAML e, Dhanabdl - et - al- Cancer g
Res 59:.189- 19VE Xin:et. I “Biol, .Chem - 274 9116 .9121;. Sheu et -al .
Antlcancer Ress :_. , Ausprunk et .al.’ . Dev Biol-. 738:237- 248 ;-‘-A, :
G nnbr-one- et al:. Nattheﬁ@aearuld:ﬁﬁbmeﬁﬂxaéeléomaﬁlbdfMM1@[ al:, in-
VI LTo " 25 : VEGF RECEPTOR KI NASE 'ASSAY.. VEGE recept or - : ki nase act|V| ty

i s measured” by(TPﬁ%@%%Ir &t aloRnesgeng 6199%) volbb)rrd 16763 @d Fit-d: - -

pol ygl ut am o] bstra oryl at ed- pEY
product’ s 5tcr g‘g’hﬁ’ﬁy%wgt %?eé“%g%}’ﬁ@ g’rpd’ ?ﬁg sggf]wﬁ‘%d:&%%gﬁl on-of 7.
r adi:o-|-abel ‘ed. gihtaﬂmdirtet&uqmmhsé (Gsinlgensmswdﬂrb&iﬂsomﬁﬁadéﬁm h&?edl9 Apr| |
2004: . The lnt acel | uI ar tyr05| mFal lanase donai ns of .. human: KDR Terman,

B.T. et . al oras the oyénp} omayg of the bngseeeaﬂ)m&ﬁaepﬁmeqat
( Shi buya M etmaearboxﬁafaga%ffh%@t géﬁ?:l sﬁmﬂ&ﬁh&éﬁiﬁ@ée cl oned” as

domam fusnon protems were expressed in Spod0ptera ﬁ'uglperda (Sﬂl) msect

10 .- cells. (Inwtmgen) usmg a baculovmts expresswn vec‘tor (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 phenylmeﬂtylsulfonyl fluonde (a]l Si gma)

Wash buffer: SOmMTns pH 7.4, 0.5 M NaCl, 5 mM DTT, 1 mM EDTA,
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 buffer 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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by cloning the cytoplasm c domain of the KDR kinase. as an in %r%\r}\zgdﬁm on
at. glutathione S-transferase (GST) gene fusion -proteins. ﬂ én‘ 2

acconpl i sheh o1/l n+f usi on proteins were-expressed i-n. Sp

f| ugi perda. (S#21):insect:the: car boxytennrrus of <'t he "GST: gert%)I%S%IE"%Q5

' Sol ubl e-r econbi nant GST~ki nase "cel |. s(lnvit rogen) usiing! a’ bacul ovi-rus - .
expreSS| onvector . (pAcCQT The ‘ot her matetlal s used:and. t-hei r corrp03|t|ons
were as-follows: .15 L sl's buffer: 50 mM Tri s pH 7,-4--;.045 MNaCI “BUnM DTT,

| mViEDTA; O, 59%trifon X-100, 10 _%glycerol; g/ nt.-of:-.éach- Ieupeptln
pepst at i nand E%ﬁﬂ%@m Pmdh dints Pﬂéﬂlﬁf&/l@MW 1mMBPTRAAS! + - Sigma).

Wash~ buffer. é)ﬁ} 0.5 M NaCl’,.. 5 mM.DIT, 1. I’TM EDTA,: 20 0. 05%'
triton X-100, gi%OE%/{O\gI 'yCET 0 S?b my/ L of - each | éupeptl [ pepstatl n and

aprotinin- and-1.nM phenyl ni et hyt suI fonyl fk uorl‘rde' ‘D al ysr S. buf fer:: 50, -

Tris. pH7. 4 EDTA, 0./05% tri { onX- 100, - 50 % o
gl ycer ol Mﬁg@ag% n%geptlwrlg ta&ldrl}’r%ﬁlfao 423 (Bigmadi nin.and 1r‘rM ;

phenyl. matl‘gyl suflonyl -l uoride. 10 X redction-buffer: 200 MM Tri's; pH 7 4
1.0 M NaCI 50 mv MJCl2, 10°nM DTT and 5 ngf L ‘bovi. ne- sefum-al- bum i

(Si grm), . .- 44Stpp sphtion: émcmwc;em@cﬁs@mmm pjabphosphatbf(&nh 50 ™o
Tris,. pH 7.4, dxgh%rMNaG 1 .mVIDTT, 10.%15.. 10 X Substrate:- 750" g/ M. poly
(gl utam C aci ?/r03| ne;. 4.),.(Sigm).- St op. sof utl on ';:_:.Se%tnchl oroacetic-
acid, 0.2-°Msedi umpyr ophosphat e (both V\ash sol ut i-on::  I5%.trj.chl oroacetic:

acid, 072 M's ump mpho/sﬁm Fillter: Iates Mlltpore #NAFC,NCB GF/C
gl ass" fiber M hgqrgqtqegptagrde |M15@‘3:1W@h05plw¢ us R
part | cI esll(pel | ~and grovvn at. 27C for- 48 hours

Fllter plates Mﬂhpore #MAFC NOB GF/C glass ﬁber 96 well plate

METHOD
A S Protem Dunﬁcatlon
15 S Sf21 cells were mfected with recombmant vuus at a
multlpllclty of mfectlon of 5 vu'us pafacles/ eell and grown at 27°C for 48 .

hours. -
2 All steps were perfoxmed at 4°C Infected cel]s were

harvested by cenmfuganon at1000 X g and Iysed at 4°C for 30 minutes w1th
20 U 10 volume of Iys;s buﬁ‘er followed by centnfugatlon at 100 OOOXg for 1 hour

'I‘he supematant was then passed over a glutaﬂnone Sepharose column

(Pharmac1a) eqmlibrated in 1ys1s 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 glutatluone (Slgma) and dlalyzed

25 agamst d:alysxs buffer
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METHOD Protein purification 1. - Sf21 cells were infected vmhg ref:%@i nant
virus at a 2. Al steps were perforned at 4C Infected cells ﬁ@” vest ed
by centrifugalg1pse8t - 1000 X-g and l'ysed.at 4C.for 30-m nut epcidddoseas 1410
vol urre -of “1ysi.s buffer. foI I owed - by centrlfugatlon at” 100, "000Xg- for. L. hom
The supernat ant was.. then passed over-.a- gl.utathi-one. Sepharose .cal: urm I
(Phar macia) equilibrated in |ysis. ‘buf fer and- washed Wt hi5 . vol: unes’ ‘of . the
sane.’ buffer- ‘f ol Fowed by 5 :vol umes of _wash- buf fer Reconhl nant GST- KDR
protetn ‘was el uted with, e h buffer/10 rn\/lreduced gl utath| one (Slgrra) and
dialyzed .2 5 ."agai nst di EGFcrecentonlng € assey” WD, 01129025 ' VEGF rece- ‘tor.
ki nase ‘assa 19 Apri:l'. 2094 g@‘ﬁ%@ il b| tor
or control'to the assay ?nAgggjﬁD%@l cg\rétéoltgﬂ%iqs ?ggc@tj?g@%x

contai ning 5/ of- 10 X redcAiddl3s Mnft@cnoxﬁlmntcomﬁnmglswlofﬁ,ﬂmm@cn{)mBP) ATP
(Arrershan) and 51 10 X substrate: % Start the.reaction. by the

addl tion Of 1%uﬂer05 pKﬁ?ﬂﬂ\Zﬁ\mm’ﬁ& p"l E’ﬂ!ATBMABld:l‘élﬂﬁ'l) andS pl IOX

5 _ substrate

3 Start the reactlon by the addmon of 10 ul of KDR (25 nM) n
enzyme dllutlon buﬂ'er
4 M1x and mcubate at foom temperature for 15 mmutes
StOp by the addxtlon of 50 ul stop soluhon
10 Incubate for 15 rmnutes at 4°C
Transfer 290 ul ahquot fo ﬁlter plate
ASplrate and wash 3 times wrth Wash solunon.

9. Add 30l of scmttllanon cocl(tall seal plate and count ina

5
6
7
8

Wallac Mtcrobeta scmnllanon counter
15,
II HUMAN UMBILICAL VE]N ENDOTHELIAL CELL IVIITOGENESIS
ASSAY

Human urnbllrcal vein endothehal cells (I-IUVECs) in culture
20 prohferate in re3ponse to VEGF treatmcnt and can be used as an assay system
to quannfy the effects of KDR kmase mhrbrtcrs on VEGF stlmulanon. In the
assay described, qmescent HUVEC monolayers are treated w1th vehzcle or test
compound 2 hours pnor to addmon of VEGF or bas:c ﬁhroblast growth factor
(bFGF) The rrutogemc reSponse to VEGF or bFGF is determmed hy

25 measurmg the mcorporahon of [ I-I]thymldme mto cellular DNA
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4. Mx and incubate at roomtenperature: for 15 mnu .5. Stop.b ,Lhe
addition of 50 | stop solution. 10 6. I|ncubate for 15 minut eégﬁg’“

Aspirate .a times with wash solutlon -9.-Add 30| o _atron .
cockt-ai-l, gﬁeg}‘\ﬁ%lhza?e and count ‘in-a. 7. Trai nsfer a 90I allgﬁ?)/tbb%isé‘] ter :
pl ate: V\al lac Mcrobeta scintillat ion. counter 15, 00 HUNAN UMBILI-CAL -

VEI N ENDOTHELI AL CELL M TOGENESI' S ASSAY..Human unbi | i cal vei n" endot’helizal “".
cel lI's. (HUVECs) in culture 20 proli ferate i'n response:to-VEGE treatmant and-'f
can be used as ‘an:assay systemto quantify-the effect's of KDR kinase: '
i nhibitors -on VEGF stinulation, In M&i&@ descri bed; quiescent HUVEC
nonol ayers are treated with vehicle or'test corrpound 2. hour_s prior-to - .. -
addi ti:on of ' VEGF or basi.c’fibrobl ast” grovvth factor (bFGF). = The mtogenl c B
response t o' VEEVEECSHhBCVEGs ﬂ%@rampmmhrjayulﬂzre platesvra sbiained fioche

i ncor.por ati-on m e into c.e ul ril 2004 Vo 01/29025_
PCT/ US0OF. 28629)(; ﬂhg/géﬁﬂ ‘gfif? @ﬁwmﬁbmw@mﬁﬁﬁ%@s are -
obt ai'ned’ 5 omCReHEs)&E 2E0hgRd &ﬁitbgenfé& i qak { | Growth.

Medi-um (EGM  d onet |)cs) and c<':1re used . fcs)éﬁm t%%%ﬁ?‘éb%ssgéfg? Qgéé}é‘?l bed | n

passages..3- 7=bel ow. Cul ture Pl at €s: . NUNCLON 96 wel | :

RS'SZSt (e G N R A M AR R P(lgss@%&ng el nL

gl ucase. (r ow—@l&@ﬂﬁ}a DI\/EM |\/Ed| at ech) pI us- 10%(v/ v) fet al -bovi ne -

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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Test Conpounds. Working stocks of test conpounds are dil ut ed1§ebt? EM%‘ I n
15 100% di mef hyl sul f oxi de(DVSO) to 400-fold greater than thei g d

final. concephhphbégss. Fi-nal. dilutions to.1X concentration arﬁ:ﬂ@ zggzgect I y
into  Assay-Medium. i mediately prior to! ‘addi tion 't o cell's ér ;

Factors: - Sol uti ons  of human‘ VEGF165 (500 ng/ ml; . R&D. 20 Syst éns): and bFGF

(10 ng/rTL "R&D Systems) are prepared in Assay. |\/de um- 10X, 3H1Thynudn<e ‘
( Met hyl - 3H]thym di ne (20 Ci/mol ;- Bupont - ‘NEN) . i§- -di.l utied. to - 80 gCl/nL |n:,
| ow-.gl.ucose DNVEM: ‘25 Cel | ‘Wash Medl um Hank'-s.bal anced 'salt solution: R
( Medi at ech) “contai ni ng 1 mgl mb bow nMEIHOB 31 buiti.n (Boehr| nger - Manrihei .

fel :—tk)ég fmﬁgl ;;Ie(r)g mai mm &War Eﬁﬁéﬁg\%‘est egcég : :H'on aﬁ’dwgrg?e}d

, at -a- ‘densi tyrypefm';!hﬁﬂﬂamép]amdmad]:ﬁﬂt)p:ifmsayummmmlpmmedmm 96- weII

B e oo DA S0 Lot Bt A Pyl L;Ed_.-

100. pL. Ass8y " WasiifeaORkLHengcitiiff sae'eoje {0:.25% [v/-v]-DVBO o the
desired final- concentration of test’ §orrpound A'l-“def ermi nations “are.

perfiormed in tri.pli cate.2. C@idvﬁh&t@sﬁmedimnﬁsb&;ﬂaoedbgtlobmnsdah Mio4ian 2 for :_-
hours- to. al l.ow test, . ‘conpaounds -t o eg;ter cells: 3. Atter.t e 2 hour! pre.:

reatment peri d:@ntaggpg EIﬂEFF gercleOi2abely’ ﬂPMﬁﬂ)tqréhe Q?S“fé final of eit. her
Ass ay 'VEd' um don@ﬁﬂgﬁ: oP@sttthﬂ:lBuH& A@ﬁetemunanons are performed in tnphcate

Cells are then mcubated at 37°C w1th 5% COz for 2 hours to allow test -
10 COmponnds to'enter cells.
3. After the 2-hour pretreatment penod, cells are snmulated by
addltxon of 10 lewell of en‘her Assay Medijum, 10X VEGF solutxon 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 rnedxum 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
solubﬁlzed 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 contarmng 150 l.lL of water.. Scmtrllahon cocktarl (5 mL/vra]) is added,
and ccil—assoclated rad10act1v1ty is determmed 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 1nh1b1t10n of ang:ogenesm
such as in the treatment of ocu]ar drsease e. g drabetrc retmOpathy and in the
treatment of cancers, e.g., solld tumors The mstant compounds lnlnblt VEGF—

stimulated mrtogenesm 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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bFGF solution. Cells are then incubated at 37C and 5% C02. 4 ﬁjgt. :?00%4
hours .in the presence of gromh factors, 1 OX 15 [3Hthym 8? f
pl Jwel I ). L sy@egedas 5. Three days after: addi tion of [3H t. hymﬂ;@g 0@%}5“”‘ is-
removed - by aspi rat-i on, ‘and cells are washed tw ce wth Cell %
(400 pi/vvell fol l.owed by 200 jL/wel I'). The washed, adherent cel I's. are then -
sol ubiti'zed by add| t.i on ‘of .Cell . Lysis."Sol ution: (100 pL/ wel ) - '
and-;warm-ng-t6 20 37C for 30 .m nutes: “Cel.d: Iysates are- transferred to 7 rrL.E
n- vials contai 150 pL of water., Scintillation . - '

glass smnhllatqeg mr%%é B
cockt ai I, (5 nmiIf morlecla'eaifé(egaﬁﬁ |qndéhe%eufamdm:foamlammw ty i's . o
determ ned by t e'f oregoi ng-
assays t-he. cor?%ig% @rc? E #ﬁ(ﬁﬂ(]@ﬁ&%as{egiﬁ‘% ?t?gf@%l#g%é&ﬁ’and thus .-
are useful foNdiMppﬂﬂlﬁ-@izmbacenibeamg@Q)genea s, such as-in ‘the -treatment of"
ocul ar d| sease ‘eqgi, di abetlc retinopathy and inthe . :treat ment- of ‘
cancers; e.g., soI id tunors:: The-instant corrpounds i nhi'bi.t VEGE-" T
sti nul-at eds m togenesr s of . human vaseul graspsigigiel i-al-.cell's-in cul ture W th :
| C50° val.ues between 0:001.- 5.0 M. These conpounds aI SO show sel ect i Vi ty
over 19 April® 2004 - betvveen .Sr.c.’ki-nases and VEGFR ki.nases,. see Eliceiri et -

Nol ecutar Cell .. ros | t he,, Src
fam Iy; ‘for relati onshl F %%Ple"% %%eaé 3’%‘%3“&55%% ’9'}“ erstandmgof
be-iltustrati mmembe Pritienlar ffateHalk Rfloyddibpdcied afd. c&ﬂlﬁnéﬁaﬁ@ﬁﬁéﬂd%dﬁ&we
t her-eof mpl es.” provided are i-ntended to -assist.in-a finther . -

under st andi’ nggﬁ lustrativepfdhg Wﬁﬂt’qﬂaﬂdﬁ@&i%ﬂﬂﬁa@@hﬁéﬁ@nab@rﬁ@m@dﬁo&eecr es -
ari d. ‘congytions: are intendedto.. 1-1:iasci; N - Irrudazole H DI\/F o 1-3

BOH), - NS m'

o

1-1

HO. : : . TBS
1A NS & &
N Imidazole N
H  DMF
13 1-4

t-BuLi; B{OMe); . OmB{OH}Z 12, PA(PPhy),

THF, -78degC’ , Boc - K3P04 dioxane
1:6 1 '80degC

3HF-Et;N

CH,CN
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1-4.. 1-9 -49 2-Chloro-3-iod uinoline 1-2 19 April 2004 PCTI %{%5 A
suspensi on-of ' 3- (2-chl oro) - qui nol i neboroni c acid .0-1, 5.05

equiv;--15; m’;@ggﬁ@gs by -the net-hod- of -Marsai s, F, Godard A PC%GM 8 . G
J. Heterocydrc . Chem'. 3989 :26;7:1589- -1594)" and NLi: odosucm nim-de (5 48 g,
24. 4. mol.;1:00 eqw v) in acetomtrl 1e- (300 m)  was. stlrred at 23Cin: :
t he. dark for-20 li . The.reacti.on. organlc Iayer Was washed Wi th water

t hendr i-‘ed over’ magnesrum 'sul‘fate and. - between saturated: ‘aqueous:: .sodi um

bi car.bonat'e :sol uti-on: and drchl or onet-hang, .The, 'mi Xt'ure, Wwas concentfat ed to
dryness “and: 't he" resultl ng yellow sol rdg—%%ltltloned concentrat ed to
-gi ve'2-chlof0-3. i odo-qui noline as a. pale yel | ow solid. 1H NI\/R (400 Mz,
CDCIS) 5867(51H) 799(brd T1H, J-84Hz) 775(brt IH J—77
Hz) ,. 772(brd 1H, J~78Hz) 757 (brot, 111, 2 J= 7.:6 Hz) .- ST
5- (tert ‘But yl. 2d t hy ) 1Hi ndol e . (1 4) A-sol.ution of R

5- hydroxyi ndol 3 1 ;-1 equiv), .test- butyl di met hyI si‘l yI
chloride (%. 47 gus I%qugwhﬁ I

2. 50" equi. v§ ine ﬁfp ﬁi%é(?nrrgi? hzfléhgr fam de- lboraﬂé)ab%(ga;;s |O§rée’g4§§n%§1¢1?%§ 30 20
h. The'react j.prepated: b -the Q@&MBUGO@N&AH&QWQUQ \K/aHetpmcyclm oned

(50 Thenn oy (G LA 70 (A2} alf FpBoR Sk UL VB PRE bt

purifi éd by f |1ﬁ5¢bt&ﬁhﬂ€’(‘300 ﬁh}ﬁﬁ?&tﬁﬁd@ﬂ!"(ﬁ ﬂﬂﬂﬁ@aﬂ@fo@ﬁ@ﬁﬁtmetibnhexa”es

t hen 60% di-chl-or omet hane in bexanes)
5- (t 81t - but y| XSS WF conoeniyepd 1o dryness ereaglhagddlwmwes paxuhqu 25,

752’ ?‘J 3, 050 R e Ut e S b Slihel—H)z 5

Hz) , 7 6 ( dd organlic layer \ﬁasﬁvashai ﬂrxtblm)a,terﬁthéﬁ dfied pikhf)mdglﬁﬁiu(msulfaﬁl-a)ld 0.19 ( s,
6H) .-

‘concentrated to- glve 2-chloro-3-1odo-qumolme as a pale yellow solid. ’H NMR (400
Milz, CDC13)68 67 (s, 1H),799(brd, 1H J= 84Hz),775 (brt, lH,J 77Hz)
7.72(brd, 1H,.I 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-
butyldnnethylsdyl 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 mxxture 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 re51due 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) 717(t, 14, J= 28Hz) 706(d, 1H, J 23Hz) 676(dd, lH .I 8.6,
23Hz) 644(m 1H),100(s 9H),019(s 6'H)

5 (tert-Butvl—dlmethvl-silanvloxv)—indole—1 carboxvlic acid tert-butvl ester (1-5)
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5-(tert Bjyl-dinethyl-silanyloxy)ndol e-1-carboxylic acid tert 9lz\ut ﬁo ester
(1.,5 -501 9 April 2004 A solution of

S-(tert- bu%oﬁisb%et hyl - si l anyl oxy).-, 1 Hi ndoIe 14.,(10. 2 gf'ngdso &R}?||
u .

equi v), »di - tent 157 d| car bonat e. (14 4.4g;- ' 66..0 eqU| Vv, and :
4-. di et hyl-amni- nopyrl di ne- (1 0:1.g, 8.25" mml 0. 200 | equiv) - e
dlchloromet hane. = 000: -nL):.was stirred.. at: 23C for 20 h. The -reactlon

i xfiue Wwas: concentrat &ed, -and t-he re8|due was: purlfled by flash col um: :
chr omat ogr. aphy (-40%-d chl or.omet hane 1-0xy) -i'ndol e-t-.¢ar boxyl i ¢ .aci d: tert-'
but yl €ster: { A spjutipn of %G%bu@bdlmechwmya{mw)M%mdoﬁr-mo Bg7408 ngbol, ;-

1H .9 = Z7.5 2.4 .H): 6 835
(dd, 1H,.J. = SE%}’)’?Z?L«?&M%‘%{B&%&%&%’ @Za §q“?" $§6°qf“é6“’tdj"“ 1) N 00
(s, 911) -0: 20d{rﬁethﬁhhuno}3yﬁdﬁ6(l QUBWXSWW b 5qmv)md1ch10romethane fIOO e
| ftert: butyl( yl.) si | - Hindol-*2=yl boroni ¢~ acid A sof utlon of -
ter;-butyiti; t r#‘%f@ﬂ?&ﬁe%(%f% T@E‘?"P&n WWM,@@W) s
dded-t f N
5. (fer bo 5?*%?‘1#3?%% uifpd by flach solgpmn hcomatogphy (40% dichlorqmpthape 1,
ester. (1-5, lheﬁangs) 10 Qﬁerdrﬁrﬁb;t—bhtyé-dunethyﬁ-sﬂanghxﬁMOMIMﬁm)@wQmﬂltért-at o

78C. . Theresu bro ol-ution was stirred at. -78C for -30-m n:;
then . - trime 6(?258%3890%35“%]8 T @Mﬂzeﬁggﬂ)aﬂ@@dﬁeﬁi%e

JT tred, d
o um chl ’é??&‘?z L84 R0 T Py NGy I NS 2 52335
| ayer.” was. nad%%f&)dﬁ-éﬂd,tllﬂ,a[qﬂbad&) 1266 (s, 909 1000 (x5 9H)) A (slrédjensul f.ate

sol utron The organi-e |ayer. was 'separ.atéed,..t heri' washed W|th bri.ne; dri ed
over’ mgn]e$+ um'sul-fate, and ‘concentrat ed The resi.dual-, . yél 'ow sol'i d was

triturated wiidteReRanesatong ey flertbaylaie NGAVIEirRtof-b ! Wdronic acid
: but'yl (:di neth I silyi Joxy) - 1H 1 ndol - oronlc -acr d ‘
sol i d. kH N 0 MHz, CDC13)8784(d "1H, ;J-89Hz) 737(311)

; ngSi 1H7 SA (sgﬁmg’ﬁ)()%@f%tyeﬁ&%éﬁé ngasfglf% 1\4,62263 ? n£I9 95 2 olJ 1.2% equiv)
was added to a solution of 5- (tert-butyl-dlmethyl-sﬂanyloxy)—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 solutlon was stirred at—78°C for 30 min,- then
mmethylborate (6 67 mL, 58.7 mmoL 2.00 equtv) was added. The resu]tmg nnxture

was warmed to 0°C then diluted w1th satmated aqueous ammomum ch]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 00(s, 9H),020 (s
6H)

tert-Butvl 5-{[tert- butvl(dunedwl‘)sﬂvl'loxv} 2—(2-ch]oro-3-qu1nohnvl)—IH—mdole-l-
carboxylale {1 —7)
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6H) tert-Bu 15- tert-bu 1 duneth | sit I]o?cy -2 2-chloro-3- 1§|M;@%
1H i ndol e-1- carboxylate (1-7) -51 19 April 2004 A deoxygenat & fe. of

1-(test .bn nyl)-5. {[tert:. -
but yt (di ni: te}?ﬁsﬁﬁ)?&ﬁgyl 1 axy) IH- ndol —2 yI bor oni: c aci d R 6 (EC%]S"‘HZ“ZSEO 5 .
nmol ; .;1 The-reacti on nixture vwgs. cool ed - then. partltl .oned bet ween -
. a. mxture . of  wat er -and: phosphate (B 67 9 314 nmml '3.°00. equi v)

andt’ etral: ds(t [ phenyl phosphl ne) pal bFadj'um "~ ( 0 '605-g, - 0: 524 nunol =0 050
equiv)’ i-a~.di oxane: (100- nL) -was . heat ‘ed:at.90C for .20-h equi v); -
2-chlor0-'3- |odb{bmygehaménﬁmuﬂ:oﬂ-ﬁm-@utoxy&rﬁonymb{ﬂtm equrv) pot assi um :

e %SEZZ?M@%&@ S eL oot a?eﬁa—égﬂéf’%st Dokl 0y e

f1 asticol urm- % QHloARBYod gi o0y x Io _‘._
90% di-chl or omet hane 1%1} n.: hgxog,ﬁ%ﬁs]) ll(;‘N}g Q’WQSIZ% ‘hﬂmﬁq T Efuiv), %@Q»hﬂﬂ _7

but yl 5-([ Per t -phosphatei(egt Ml)%mm,ql,]mq/yquvx anbtﬁnalﬂe(BPhequlphomhm)palMum -

dol e=l-- carbo t ed. f
TS (sC%r OO 02 o 8,050 B Gofihel R8Tt WbAERL AR (d)
1H, =7 8 HZ)TtheZ&lo&lhmxhueidds cdele& tHeera\-utﬂneaQ:e(vbéenta mﬂclrhre&»fwﬁte%a!r&)
7.03 (d, 1HJ—24 692(dd “1H,” . J=-9-0,- 14M 6. 55 (s, H)126

- (s, - 9H)., . 1. othy ecetatfs%rqfsam YT (Ve semyrateéevashab th pripe. driedayen. i nol i
56 dro - : | & %éht

Lutyl(dlr(r)ret hylélgg: ll%ltd %[éo -c g%trﬁcs- %%%%F?én%fﬁ Wﬂa@h%ﬁﬁﬂﬁ .

1H i ndot e-.1- canﬂnmngtdogtaphyt(m% dwﬁ[o:rgnetham:ﬁnm:zxmmb grading)ta S&{)%aimihloromethane ’-’ ;‘

triethyl trih fl 6 271 s

bt on 02 hETARSS g ednbt o5 muSatna SRl o S B vt e e

was -concent r at o wg-tmdo@esle%oxyee L@@gwﬂm&@dw@mmw@ ed . 7

aqueous sodi wm.bi car bonat e sol ution an hyl - acetate. . The -

or gani ¢' | ayer WEz\ GBI} 5/8.16(sh LHHS.150(d;, #H, S76x0 Haly B (dn1 BuS + 8022)03.885

ol o 1o o ol DT Ao 7 G, SRR AR QAR I e e,

- CDC13) - -8 8. 1ﬁI(F1:2W1iz}]692(dd 1H, J= 9.0, 24Hz),655(s IH) 126(s 9}1),102@,
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)s11yl]oxy} 2—(2-chioro-3-qumohnyl)-
20 H—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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= 9.0 Hz), '8.,17 (s, 1H), 8.07 (d, 1H, J= 8.4 Hz), 7.86 (d Jlg (ﬁ] Hz)
7.77 (br' t,. 1H J = 8.4 Hz), 7.61(br t, in, J—81Hz) 3"‘!12414
2.6 Hz), GWOngatH J.. =8.8,.2.6 Hz), 655(5 gogm&gi)

- 52! 19 Apri-l 2004 3:- 5 2- Pi P e i it |- I-ethox 1H—|ndol 1 lH-

ui nol i n-2- one 1=9 A nixture of tert- butyl - ._”
2-(2- chlor o- 3- qu1||oI|nyI) 5- hydr oxy- IH-|ndoIe l - carboxyl ate 1 8 (395 [

1: 00. ol , 1 eqU| v) . 1- (2 .chl oroét. hyl) pi-pendi ne:. hydrochl oride- (276 ny, Ete
1.50+ mml 0; . .and ce5| um carhonat e _- 0, 3 00 ,—n‘rnol 3 OG
eqw v) i n I Byl 1 g~ A “for N

, -indol el
' The . reactlommlweteﬁeﬁgmreeﬁtgﬁgby o gl)-s"'fyed.;ré%gi\;\ﬁ%&ﬂé é olgf&ai@ed

betvveen wat ér _.and.et hyl acefate wat.er
t hen”br.i ne; drle&l(&%eng,ria@wmo]trﬂn eqnﬁf)aiﬂ—chﬁntbeﬂmh)cppemchneﬂydrodgowde @76

pal e-yel I'ow:f gam i 58 Ive i o ure at-ey and

acetic acid. Irﬁ_H).I ﬂgni%e@“lg t??‘tﬂﬁ%@lé?ﬂ?éz’b aﬁg egyyE for. .

12 h.- The SeaqﬁhDNdlhiéﬂigrl@nﬂﬁﬁrdﬁ ﬂﬁﬁ, tvtaemelted attrbf'tfterfb.e%@&leaca@ﬁnﬁiﬂf@d' i
‘aqueous saturated- sodi um bi car. bonate sol-uti on whi ch- yj el-ded- a"tan sol

The tan ‘soli dvamgnemtr@@ﬂ,e@d mwﬁldgemnmomd hﬁwml:ewatanmd f(tlZylﬁca@:enLL)

and filtered

yl - et-hoxy) - i Hi ﬁ%oé’éﬁf?)raﬁé‘f%r%a%l%g tﬂb%te}ﬁh (bfmgj dré%d ov%aagr&eﬁl%wlgate,-rhe
et hanol i'c: fil tandbmmneate@tmgne nphledrclion fodie. The foduewnsidisélest iy 1+ ash 15
col uim ‘chromatq %ywéS% et hanol - éa ur at ed -wi t'h- armnm a in’et hyI acet ate

to afford. .add dtl(ecgggal §°
%E 316(32 )léH) ’llo%ﬁﬂlfﬂr ﬂﬁ%ea&gZ%lﬁe@a%nc%%ualﬁpaﬁgheﬂs@uéwg%ﬁegu% A

(br t,. 1 |-| J nqtreom ):atumt@:sodium blcarbbna,te §ol@|&m which ylelded atan sohd The tan
sohd was ﬁltered, then suspended in warm ethanol (2 X 20 mL) and ﬁltered to glve 3-
[5-(2-p1pend1n—l-yl-ethoxy)-lH—mdol 2—y1] 1H-qu1nolm-2 one (1-9) as a yellow
solld The ethanolic. ﬁltrate Was concentrated and the residue punﬁed by ﬂash

15 column chromaiography (5% ethanol saturated with arnmoma in ethyl acetate to’
aﬁ“ord additional 1-9. lHI\I}f\/IR(4001\,'ﬂ-Iz,(CD_:,)ZSO)65 12 14 (s 1H), 11.41 (s IH)
850(s, lH), 7.73 (brd, 1H,J= 79Hz) 7.51 (brt, 1H,J——76Hz) 7.41 (d, IH,J—'
86Hz),737(brd 1H,J= 82Hz) 724(brt,1H J-'77Hz),721 {(brs, 1H), 7.06
(brs lH) 676(dd,1H J=8.6, 2.2 Hz), 406(t,2H,.Jr 59Hz),267(t,3H J 5.5

20 Hz) 245 (brm,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 protocols descnbed above. The
a]kyl halides used in the followmg examples were elther commercla]]y available or
25 prepared by alkylatlon of the cozreSpondmg amme w1th elther l-bromo-2—
chloroethane in the presence of potassmm carbonate n acetone by the method of
Mlyaham, M.; Sueyosln S.; Kamlya, S. Chem. Pahnn Bull 1985 33 5557 5561, or
—bromo-3-chloropropane in benzene accordmg to.the method of Adams and
Whlnnore J Am. Chem Soc 1945 67 735. In some cases the mesylates of
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(br s, 1H), 6.76 (dd,1H, J= 8.6, 2.2 Hz), 4.06 (t, 2H J=5 (ﬁ067 (t,
3H, J= 5.5 .20 Hz), 2.45 (br in, 4H), 1.51 (br in, 1369( il 2004
Conpounds %Vd.g)uigbisough 1- 19 bel ow:-and. Conpounds: 1-20. thr ougi;bgﬂmg&,m@sTabl e.
1. beI oW Wer e prepar ed by ‘i npl e nodificati.ons” ‘of-the protocol s .deseri bed

above “The al kyI hal'i des used In the: follow ng exarrpl es were -ei ther ; o
'‘cormercially available 'or. 25.: pr epar. ed by al kyl ation. of “the - ; .
-correspondl ng. amne: CWi-th e| ther 1- bt oro- 2-.cht oroet hane i-n the presence .of

pot agsi um car bonat e -i n- -acet ohe- by ‘t he net hod” of ‘M yahar a,.- - Syie! OShI
Kari ya, SCompersidibaavatiablgor read!imewlabb alephgls werg prepgred (MsCL Et;N)and’ -

'1 brom) 3--ch dﬂ%%lhq ‘the n‘et hod of: Adams and
Whi tnore -J. hﬁﬁ%’eﬁ]] g Cdfﬁieﬁ%ﬁéﬁ';gb‘;a Icﬁ soﬂtd%se ‘cases, " the’ rresyl at es; of
-53 19 Apri’l 2004 . -WO"" 01/ 29025—~ [ CT7C£ 28625 comer CJ al Iy avai l.abl. e or.
LF:?;I gf a;/ﬁlal ': g EXOb ethoxy)rl. j ﬁ{-‘umcﬁ@-z-%ﬂe'fﬁb'.'.-;ZEd tn
3-fb-(2- Pyrolldln I-yI ethoxy) 1H-|ndol 2y|l-_-,lH-quu101|n Zone(l 10) O\l
O 1H_NWR (400 MHz, (CD3) 280) S 12, 14 (s 1H) S11741 (s, 1H), 8. 50 €5, 1H)
7.73 (br - -d, iHJ= 7.7 Hz)y 7N, - 41 (d IH 3= 8;-~6.-':-
Hz),:"7.37 (br d,1H,  .J=8.2 Hz) 7 24 (br t : .-7"Hz),'- 221 (d 1H

J= 1.3 Hz), 7.06 (d H, 35 2.2 10 Hz); 6" 76 _dd, 1H, J=:8.62 ;2.2 Hz) co
4.07 (t, 2H, . J—59Hz) 281(t 3H J--.-‘ 255(brm4H) 17O
(br in, 41y I B

5-(2- I\/brphol i n 4 'yl - et hoxy) SLHE R

}],,_-IHqurnolanOne(l 11) HNNR
(400 Mz, (CD3)2S0) 812. 15 (s, 851 (s, 1H) 773(br
d, I"H J= 7.9 Hz), 751(brt ‘S ,03 Hz) 7.41 (d, 1H J. 88Hz)

737(brd 1HJ = 8.2 M), 7.24 l’5'rt|HJ*-76Hz)721(brs'

53 Ky 360 I?M@%W%Dgﬁﬁﬁ signgfE B0l 1 4 b 0 e o G 1gh, ’éb*&sﬂ(br -
m 411) 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)

,s..

[5 (2—Mogphoim—4~vl—ethoxv)—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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-v4 19 April 2004 3- 5- 3-dinieth lamno-2-nmeth - ro 111|nq§ 6

ui nol i n-2-one. 142 'H NVR (400 Mz, (CDS)2S0) 512 15 (s p H%
111), 8:50, ), 7.73.(br d,- VH"J =.7.9- . 51(br 8 2
He), 7. 41'(‘3%1 HZJ‘%S— 8.8 Hz), (7 37, (br ¢ 1A e 8 2.Hz), 955#%%1“%]5
-111, J=-7.9 Hz), 7.20 (d AH, =100 Hz) 7.03: (d, 1110 3= 2.0- Hz)
676(dd1H J= 8:8,:2.4 Hz)395(dd 111J93 44Hz)377(dd IH
J= .:9.2, 6.2 Hz), 2.31°(rn, 111), 2715 (s; 611),72.10 (m . 211) 1 01 (d,*
311 J—60Hz): 10 3-. 5. 3-1 0 erldlnl- 1--ro. ox-lll_lndol ‘ lH—
ui noI|n 2-ane 43-dimethvlamip EDOA ] B RO ' o
111),-"11.41 (s, 111), '8.50 (s, I'H), 7. 73~ (br .4 111 -J=8.0" Hz) 751
(brt,lH J—72Hz)741(d 111, J—-88Hz)737(brd JAH, - 15J—82
Hz), '7.24 (br-t, 111;' J=  7.7.Hz), 7.21 (bros;, 11), 7.04 (d, 111 J—21
Hz), 6.76 <(dd, 111, J—,8,7 2:3 Hz), 3.99.(t, 29 NJ_?64Hz) 241(t
2H, J=. 7.1 Hz); 2. 34 (br m. _411) 1.87 «(pentey—211, J="7.2 Hz), 1. 50.
(br m 411), -1.39 m -211)% -55-... 19 Aprll .20(8r~ PCT/.US00128625 .3 .5- - 2 1‘--
2-nmethox -eth | amno-ethox-lH—nndol 2-° H guinol i n-2-one (1- 14) :
NNR(4OO Mz, - (CD3)250) 512.15 (5;-1H), 41 #s;1Hy,  -8.50' (s, 111), 7. 73
(br d, IH, J= 7.7 Hz), 751 (br _tae 14 *'.,1Hz)740(d 1H,- J="8.8"
Hz), 737 (br d,. 1H,~ J= 8.2 Hz A(bﬁd 21%J—90Hz)732(brt
2HJ—.79H2)724(hrtIH, N 3gHz), 7.24-¢br t, . 1H J=.7.9 Hz),
7.20(d,- J—20Hz)702(d 1HﬁJ—22Hz) 6:73°(dd, 1H,-J'8:6, 22

4K ?505 oo labsrho o 53p Aty AT e by hd
4 1H,J="7.9 Hz), 7.51(brt, 1H, /=82 Hz), 7.41 (d, 1H, J = 8.8 Ha), 737(brd lH
J= 82Hz)724(brt,1H,J 79Hz),720(d,1HJ 1.1Hz), 7.03.(d, 1H, J=2.0
Hz), 6.76 (dd, 1H, /=83, 24Hz),3.95(d4, 1H, /=93, 4.4 Hz),3.77 (dd, 1HJ =
92,62 H2), 231(m,1H),215(s,6H) 210(m,2H) 101(d,3H,.I 60Hz)

10 35 (3-mnend1n—1-vl-propoxv) 1H—mdol—2-vl} 1H—qumolm—2~one { 1-13)

'HNMR(400MHZ (CD3)230)512 15(5, 1H),1141 G, II-I) 850 (s, IH) 7.73 (br
d, 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), 1.87 (pentct 2H,J 72Hz) 150 (brm, 4H),139m 2H).
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15 'H NMR (400 MHz, (CD3)2SO) 612.15 (s, 18),11.41(s, 1H), 8.?&&31 QHZP
7.73 (br d,'1H, J:7.9. Hz), 7.51(br t, 1H, J= 7.9 Hz), 7.4 2994 5=
8.8 :Hz); 7@ of/byo2sl, -J= 8:1 Hz), 7.24 (br t;, 1H J=7.3¢ ![ﬁbso',&ﬁgﬁl (br
S, 1H) 27,05 (d, ~tH,; J— 2, 2 Hz) 675 619 April’ 2004 V901129025 -
PCT1Q900128625 (dd TH, J='8. '8,:.2..4. Hz) .4.02. (t 2H- " J=.6. 4. Hz) ;. 2 79 (t _
2H, J=.6.2"Hz), 2. 57 (q <4, J= 7 1. Hz) -:099. (t CBHd= 71 Hzy
3- 1543+ (benzvl met: hyI ani no) 3royoxy1 IH-1 ndo] Syl -1H—gw noll n- 2 one
- ( .

(1- 16) 2. S Wi H; 8.50" (s'_f'
IH - .*]ﬂ*f*‘%*’“‘fr- ia ") 741 (d,
' J— 8.2 Hz), 7.32- (br ‘5H), 7. 24‘-'.»-.(ibr'_‘;?“."‘
o / 4 (DT . 1H) -7.°04 (d 1H, ~10 J 1,7 Hz), 6. 73‘
(dd,: IH J-86 22Hz) 4,03 (br- 2H) 3:50 (br s, 2H) 270(br
2H) " 2. 16 (br=s, 3H), 1. 94 (br m - 2H) S 2-2- 2-qxo-l 2-di h..dr. ui- nolln 3-A
11H—|nd01 5. 1ox -eth. - el’ldl ne- 4-- crarbonll / '(1 A7) H U HINVR (400
(CD3)2S0)° S 12. 147 (s, . H) 1141 (s; H) '(s “1H) . 7. 73 (br-,
J—75Hz) 751 (br t, “1H, J—78Hz) IH J-86Hz)
737 (br..d, IH -57 19~ Apritl 2004.: J—79Hz) 72 r t 1H J-= 7.1 Hz)
7.2 (d; IHJ13Hz)706(d 1H3—22-' 6(dd1HJ—86 24
Hz) , 407(t 2H; J-57Hz),,286(m FH). 2(t2 ;J—57Hz) 267
(m 2H).;" 41(rn 2H); 1.87(m . 2HL. 72 (m HND/R(4OOM—IZ (CD3)2SO)
S 12.15.-(s 1Hy, 11.41 (s, "1H), 8. 49 (¢, ¥ 7.72/(brd, IH - J= 7.9
Hz) ,” 751(brt “1H, " J-'77Hz) T “HH, J-88Hz) 737(brd-fIL
10 J=. 8 2 Hz),"7 24 (br t, 11-, 7 I—Iz')| 7.20.(br 5, 1H), 7.03:(byr s,
111), --6: 75 -. (dd J= 8.8, I8 Fﬁz) 03 99 (t 2H J— 6: 4 H), 2.44. (t
3H, J—?le) 236(br m - 8H),
'HNMR (400 MHz (CD;)zSO) 3 12 15 (s, IH), 11 41 (s, IH), 8 50 (s, 1), 7.73 (br~

d,IHJ 77Hz),751(brt,1HJ 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=8.6, 22Hz),405(t,2H,J—60Hz),375(s2H)346(1:,21{,.1——
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

-56-



2.15 (s, 3H),1-87 (m 211). 3- 5- 3-nmo holin-4- 1- ro ox éﬂd 20%1-1H—
ui nol i n-2-one (1-L 9), | IHNI\/R(400I\/Hz (cos)zso) 612. 14(§ Eﬁb 1. 41
(s, 1H), Bwadoimed), 7.73-(br d, I|H J= 7.1 Hz), 7.51 (br

7.6147) 7. 41.(d, 2% J=8.8 Wy, 7:37 (br d 1H, . -58 19 A%‘?.’Fg‘gﬁézﬁgf
PCTIUSOO’28625 )= 8.2 Hp), 7.24-(brot, 1K 327, 7 M), 7.21. (d. 1H, =L 5
He) .- (dy CIH 3= 2.2 M), 6,76, (dd, 1H J=.8:6, 2:2 Hr), 401
(t, 2H -J—64Hz) 3,58 (t, 4H, J= 4:6 Mz}, 2°45 (1, 2H3 9= 7.1 M) 2038"

T Sl Bl sy VR I E

‘H-lndol 2y1)-4§1’y=|-1)1m mnﬁ,:hxl%l 21. 3(5 {2- [ethyl(2-- Me. - '
met hoxyet hyl) am no] et hoxy}- 1H i ndol - 2-~-"N y1) - 2( 1 H) -qui nol’i noneV‘é 1- 22Me;'.
. met’hoxyet hyl ) ( net hyl )am noj et hoxy} ‘N O H T ndol-- y1) 2( 1H) qui noI i noneOVE-,__.

1 233 (5 {2 [(%5?5 ’2_,' ('benzvl methyl-ammo)—propoxy] lH—mdol z }-lH:gumoIm—2-onegl 1§)
5

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 1H.
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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(et hoxynet hyl ) pyi rol i di nyI ] et hoxy} - 1H O indol -2-yl)-2( lH)l %i.%d4none
Owe .-59-. 19 Apr|I 2004 " PCTI US00/ 25625 1-243-(5-.{2-[(2R}- 9!

(et hoxymet 50 lidinyl] ethoxy}-I. H. - lndol 2 yI) 2( n6ne
Owe.: 1-253: ‘?é[ - met hoxy-2- pyri-di nyl ) met hoxy] %ﬂ%&%

of - 2y|}‘-2(1H) ‘q-uinok-inon eQ t~f -

1- 263- -{5-{2- [benzyl (butyi)am no] et. hoxy} 3H— / Ph N |ndol 2 yl)

2( 1H) .2 quinol1 neneQ Me= 1:27. ..-3-(5-] 3- [benzyl (2 PR

met hoxyet hyl ) ani no 1H—| ndol -ON 2-yl } - 2( 1H)'-qu7|. 'ndlll none 1 25
- 3-{5-[ (44et hoky 7 ;zﬁp)ygﬂdl 1, 1 He oyl Hegd .21 (dHHndsl 1-2Hg),7.06 @, 1H, J= 2 2

;iﬁiéﬂdf*:'yrf'e O ot 85 R Aol LR st 1%9272@2&

J= 57Hz),267(m 2H) 241 (m,ZH) 187(m,2H),172(m 2H)

5% 3-{5-r3'7(4-;r§er1iv1-pipera_z.;ﬁ;i-‘vl)"-{arqbbxﬂ}1ﬁ{iﬁ&dﬁi‘-ﬂ'é-inﬁinolih;z'ioﬁe-‘(l'-i 8 . -

"HNM'R(4OOI\4HZ (CD3)280)812 15 (s, lH) 1141 (s 1H), 849 (s IH) 772 (br
..d IH.I 79Hz),751(brt,1H,J 77Hz) 740(d II-I,J 88Hz) 737(brd,1H,
flfo_ J= 82Hz),724(brt,1H,J 75Hz),720(brs 1H), 703(brs,1H),675(dd,1H, ‘
fJ 88 18Hz)399(t,2H,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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1-303-{5-[2- (4- et hoxy- 1, piperidinyl)ethoxy]-1Hiridol - 0]-
2(1H) - qui noli none. .. 1- 313 {5-] 2- (1 azepanyl )et hoxy] 1 H-| nhglAPy'%

.yl }=2( 1H) wwuibuszsione ~N ... : O . i 7 rCTUseses
1- 323~~('met hoxynet hyl).=1- ( 2- {[2 (2---oxo 1 2:H"
di hydr o- 3- qui riol i nyI )= 1K i=ndol . N O +yl] oxy} et hyI )p| peri dl n| um
trlfluoroacet ate. Dve. CF30C2. 60 19 Aprll 2004 .

1- 333- (5- {~2-- [(2-nmet hoxyet hyI )(2- Py ‘phenyl et hyI )am no] et hoxy}

—IH— dI
T P v s 22

Indol 2 yl) 2 HAD 6.9 |1Hn99%62 4.01 £ 1
benzy1 pyrrohdlgé rrettcﬁgx -1H-i’nd oll=I§j5 |\(]E @L Ba&ﬁ’ﬁﬁ%ﬁﬁ%nﬁ 46Hz),
)

1- 36- 3 {5 [(2 y,rzlblhi ﬁzmm@ym@ 189(pentet 2HJ 70Hz)

5 TABLE 1

Compound Name : R
No

20 365 {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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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 April 2004

1- 383- [ 5- ( Avpmihseexet hoxy) - TH-i ndol 2-yl ]— OCH2CH2OMvE - 2( 1H)pcEitAidba/zkddone
1- 3937 5=(-2, 3-di hydr oxypr. 0poxy) 1H i ndol - 2- HO)4] 2(1 H) qui noI I noneO JOH.-
1403«—(5 {[(28)-I (et hyl sul fonyl) pyrrali di nyl ] met hoxy} p N

| Hi.ndo}--2-yl )- 2(1H) qui nohnoneSOZCHS 1417 3Me. -+

net hiexyet hyl ) (et hyl)nit rory{ ] et hoxy} - O-J_- N~O 1I+ mjol ‘2

y| ) 2( 1H) qu| nnl aVaVaV-Ul
plpera2|nyl)etho>1 41H—|ndol 2- §(5{2I\[(_)v@‘02 1H) §l-. 19

| li'nol i none
Apri l..2004 - .RCT/ USQQl?E @nong&-@y%%%lﬁﬁﬁllw} ]g?_yxrol 1di gyl ) xy]

1- i udol 2- yI} 2( 1H) - qui'fo 4-
acetyl - I -p| per azinyl) et hoxy]mﬂel—2—yl@-2(1]H)-|qﬁmaﬁhdne2 1 - 2 1. | u1 nol\noneN
“OMe . -

1-25 3 {5 [(4—methoxy-Z-pyndmyl)methoxy]- OMe
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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- 0 M1-45 3-{5-[2-(1 plpera2|nyl)ethoxy]
2-yl }2(11) - qui nol noneN ~.
pi per azi ny i@ oi)sveys - 1FF|ndoI
1473-{5-[2-(4-gl ycol ayl -
2('1H) - qui. nol.i-none. HO 1- 482 0X0- 2- [ 4- (2= {] 2-( 2- 60+ 1, 2 d|
5: -1 -ox. eth“1 1N plpera2|nyl]ethyl
yI)ethoxy]

ui noli-n’1 1H i ndoi -

1H-i ndol -
-NH :0 1- 46 :
2,y}).-
- i erazin"

1493 {5[2(2 oxolSoxazolldln ol-‘-r-

-(5 {2-[4- (met hyl sul 1‘18|4’\PF520P4O

4 NS~ Me. 2(1H) rzhEb%”e
1 et hox 1H—| ndol '\fﬁl‘m&ﬂb

hydro 3- ‘7'---‘7' O q
acet at'e0 0 I\/e 'i_.A

1-33

| phenylethyl)ammo]ethoxy} 1H—1ndol—2—'

-"jf;a'";(7?7{%?Jﬂ;:fffii
e owe

3—(5— {2- [(2-methoxyeﬂ1yl)(2- r

yl) 2(1H)-q1unohnone

1 132

[EXE {[(3R)- -benzylplpendmyl]oxy} T
o 1ndol-2—yl)-2(1H)-qmnohnone

OI!- | SR EEE
- -': "N -

AR T

[T

3 (5- {[(25}1- :

bcnzylpyrrohdmyl]methoxy} 1H-mdol-2-"- a

yl) 2(1H)—qmnohnone

'T' c;f"' <;;:]f“fl'ﬁl'f%ff

136 3.(5- [(ZS}pyrrolidinylmemoxy] TR .
B mdol-2—y1}-2(1H)-qumohnone ‘ d '-';"" ,_g,j
137 3 (S—methoxy-lH—mdol-Z-yl)—Z(IH)- OMe
o qmnolmone RA V _1 _. o
1-38 3 {5-(2-methoxyethoxy}-lH—mdol-Z—yl]- o OCﬁzCHjOMe -
_ _ ' | 2(1H)-qmnolmone : | 7 - o
1-39 - | 3-[5-(2,3-dihydroxypropoxy)-1H-indo}-2- HO -
N _yl]—Z(IH)-qumohnone_ Ot OH
140 36 @S- RS
(methylsulfonyl)pyrrohdmyl]methoxy}- O/ W(Nj -
o _IH'meI 2—yl) 2(1H)-qumohnone 3 'S{QZCHQ
141 - ~(5 - e _ Me
methoxyethyl)(methyl)mtroryl]ethoxy} ' "-,N_\_
lH—mdol—Z—yl)—2(lH)-qumolmone o— (l) A OMe
1-42 3-{5- [2-(4-methy1—3-oxo 1- . /‘\ o '
piperazinyl)ethoxy]- lH-mdol—Z—yl}- o _/_ N%N_Me
2(1H)-quinolinone e
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2 yl}-2(1H) - quinolinone.0 1-503-{5-[2 hydroxy-3-(1-HO ..
2-yl'}-0 N 2(1H)-quinolinone
1- 513- -{5- [Wolwdsersy- 3-(4-- HO ...norpholi nyl)propoxy] AH lrdn‘h}sﬂe!ydﬁ}s@

pyrrolidinyl)propoxy] -

1H i ndol -

19 April 2004

-2(1H) qui nol i nonec o -62° 19° Apr|I 2004 1-52-. T:53:1-54 .
{[2-(2-0x0-1,2-di hydr o- 3-qui nol i nyI) 1H- lﬂdOl --5 yI ]QXy}acetlc aC|d Sk
{[ 2-:(:2=.0%0-1",.2. - di hydro- 3= qut nol inyl)-1H" ‘i.ndol : =5-yl] oxy} aeet on| t r| le,,;;_::.y
. 3-(5- hydroxy 1H |ndoI yI) 2(1H) qui noI i'none- -, =95 R
3- (| Hi ndol yl ) ( rl) oc LU 27 21 3- o)y _'
2- et hoxyLt h r‘h 0] et h\égd){/é T? Q— °ﬁ‘&3r@’“ﬂ‘?"é’?"i‘ﬁ§ glm ilnol i'nané 1)
Pd/ C-(840 rrg) vvas addeq tolﬁ-ﬁaézta_yx}nz(ﬁmumohnﬁﬁe 3= (,5- mzy I\ (-
1-44 ‘3 {5 [2 (4-acetyl- -plperazmyl)ethoxy] R
E 1H-mdol-2-y1}-2(1H)-qumohnone : B N
145 | 3 {5—[2—(1-p1pcrazmyl)ethoxy] IH-mdol- _"--".' ;;.- LSTTN
| 2—y1}-2(1Hqunohnone Sl oSN
1-46 ‘ 35 {2-[4—(methylsu1fonyl) 1— o " K Q. |
plperazmyl]ethoxy} 1H-mdol-2-3.(1).- o O _/_N o -N—ESI)—MG__
2(1H)—qu1nohnone | AR B
147 R {5-[2-(4-glycoloy1—1- ; R O
pxperazmyl)eﬂloxy] 1H-mdol—2-y1}- 16 _/— NEVARAN
Z(IH)-qumohnone _. . | :-7 HO .
1-48 | 2-oxo0-2- [4-(2 {[2-(2-0xo—-1,2—d1hydm—3— I 0
qumolmyl)-lH-mdol-S-yl]oxy}ethyl) I- ol < N\ ',N % . _
plpera;;ny}]ethyl apetate_, o) A o 3 o
: 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. -
pynohdmyl)pmpoxy] 1H—1ndol—2~y1}— - o J_\N o
2(1H)-qumolmone I O
1-51 3- {5 [2-hydroxy-3 (4— - HO .
| morphohnyl)propoxy] 1H-mdol—2—yl}- o —)_\N na
" 2(1H)-quinolinone ' ’ < : > .
’ . . . 0
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met hoxyet hyl) - ami no] - et hoxy} - 1H-i ndol - 2-yl') - 2(1 H) - qui nol i nong
1-27, (840, ng, 1.8 nmmol) in EtOCAc (150 nl), andtheresultlﬂé)‘ re was
stirred un 9 April 2004 a hydrogen:balloon for . e catal yst -
was 'rerroved?% %% traticon -and -the filtrat. concentrated to a‘b(%}'gpg lld
whi ch “was pur[fled by - chr omat ogriaphy on -a S|l|ca col urm EI ut|on vmth
EtOActo 25% NH3- Et OHl Et QAC; gave3(5 {2(2 .
met hozyet hyi ) ari no} et ho_xy} 1Hi ndol.-2-.y1) = 2(1H) qw nohnone (2 1) as. R
aye||0W . soli-d —Il\ll\/P(qnﬂl\/H? CDC|3‘S]_105_(S |}) 965(brs
'1..H), 8.32|(s, 1-53H) 1[?6@-?@-1,2H1h@&381m1myl3-151~ t,-1H, ooﬂgeouﬂ)

7.347(4,1H," J=. 8 . 29{( b4 (d1HJ= 8 ) |
e Sl & 96 (S l%&@é ﬁk&yﬁﬁ%&ﬁm 8} 2 Hz) 4 15 2H; - J=5. Fz);, g
(5% ([ oM R e e Ve £ o
.yl | am no} etroxy = 1H Fndol - 21ngof-5 ?éf??ﬂl}’}ﬂgmon@lenone (p-2)A sol il On of X I

3- (5-{2-[1(2- ET et 1) ,-2(1.., .'_'.;:-j-i_-j,
qU| nol.i-noi ie np?zf{LSO @g} g?dﬁkfﬁﬁ%dﬁgic}-‘%;w idi“ne- 5- c;qldoxal dehyde“i-:{
(11_0_ g, Q 8 rmol) and saodi umtqnmclﬁiam&yborohydrn%e (168 g, - 0.8 ol )| -
'in DCE - (25 was—stirred und nt_conditidns 'for 18 h “The ]. .
react.i on mixfu é\g ' corﬁcQHF"&iOEa‘Yl)a?{dmﬁﬁlm@Qﬂme {was: parti # oned -bet.y 7
Et OAc -and sat urat ed NaHCO3 - sotution—Tie—organict Ay er—_Was -
brine; dried over- MySO4- and 20.concent rated:: The. resi dug was’ suspended |n
ethyI et her w-th the aid of. -soni Cat|0n§CHEME‘ flltered and air- drled to

prOV| de 3-[5- (2 {(2- nethoxyethyl)[(Z -met hoxy- 5., -

pyrimi.di nyl ) met.hyl ] am. no} et hoxy) -1 Hindol--2-yl:}- 2(1H) qui. nobnone (2 2) as
a' yellow.solid. H NMWR - (300\1\/Hz -CDC13) 8.11.05:(s, 111),- 9. 60\(5 H),
8:53 (s, 2H), 8.33(s, 1H), 68(d IHJ8Hz)‘752(t 1H, W= 8 Hz)
7.34-(d 1H J= 8 Hz) S

Hz, 10% Pd/C
——

~ S \

O
' : - o

L

CHO

V

NaB(OAc)gH
DCE

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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25- 7.27 (t, 1H, J= 8 Hz), 7.22 (d, 1H, J=8 Hz), 7.05 {s, 1;{% (?5?—@4(

1M 6.86 (dd, 1H, J-8 2Hz)413(t 2H, J= 6 Hz); 4.01 ?p 3. 80

(s, 2H),. 3%§§bﬂ “.6.Hz), . :.3.34 (s, 3H), 3.01 (¢, 2HJ- Hz). 284.-
(t, 2H. J rrpounds 2-3 through 2:12° Tahl'e:2: wer. CEF‘&*B y ':.f‘.;
si npl e modi f.i cati-ons to. the 30 protiocol s descr1 bed ‘above. Seléct ed NIVR
spectra: for -2-3 and . 2-4 are as follow 23, - 64 19 Aprrl 2004 tH NI\/R (400 -
MHz, CDCl3} S 11.05;.(x; 119.65 (5, 111) L8 54 (dd 111,007 4% Al Hz) 8L 33 L
(s; 111),:7.68 (d; ‘1H- J=7 Hz), 7.52 (t. 111 J8Hz} 733(m 311}

7.28 (b . 1H, Jahydi‘ogM)ballﬁoﬂﬁor(lehﬂﬁpatil;@tﬂas):enio@ﬂbycﬂtrﬁt}dpaﬁd:ﬂﬂ:ﬁlﬁaye 6 96
(d, 1K—J 2 Hz) 385 .
(s, 211), %H&?ﬂ%‘o aﬁe}lo“" S@fifie‘?nchsws%%l{%ﬁeém &sosstesmp&xpnas@%)

2.86°(t, 211ycoilm:§ Eldion with ExOA RS 04 8RIVEG @va§3»(§~]{23§2 (s, 1H), -
9.40" (br s, ~. 111);. 8.53.(d, :IH. J-= 5 Hz), “1H, J*_:;
8 Hz), 7.64 (tmc Qxyetﬂbﬂ)amlm])%thoxﬂ-SH-lodol-lﬂ}ZIHi@-qﬂmphnﬁheHZ-laa$ ayeIlow N

7.34-7.21 ) 1) 1H
é)ss td, 1% g’ﬁ]d %@‘}R %&ﬁ%&%?géﬁllb&gz”; 9%6133 @% %)(5 g (5§57tH) .
élﬁz )J_T/?\BEZE) 2(d,31ﬁ3J=(=% Hz)Si%'l (t,51}199=(st)2b'z343(a, ﬁH,l,@ *ﬂzﬂz),?z@%, iH, JZ%HQ)-
2 33- (5-{2- [(27%@9@&1,4@8/}1;1,@.@@ uwm(s\m) 6.90 (dd; 1H,JN 8,2Hz), 415 (" -

t n i R
ge(Sy %gm[(g) %%xé@%# ?f@,%éh% kﬁz),%éj( E}ﬂug%‘?(ﬂﬁf‘? 51—%5) 291 (t,2H, ,;_;_;
. et hyl )am no]_;e-t:lsq&;)} 1H-i ndol - 2 yI) TS R LA
3 5-(2_{(2—methoxyethyl )!(Z-methog gm@ inyl @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)

Compounds 2-3 through 2-12 in Table 2 were prepared by snnp!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-[5-(2-.{(2-met hoxyet hyl 6-met hyl -2 -pyridi nyl) nmet hyl ] am €] -1 H
inE:IoI(Z yl ]{(2(1H) qui(%ol m%nza[(z 6 2- 7y2 8 3p%/5| (|2 %/()2 mehgxllet hagh F&B(gd%%o 4-

pyri-dinyl:) RedHyh no}.. et hoxy)-1 -H i ndol.-2-y1] - 2(1H)-.qui no 5—-
{2-[(2% rrethoxyet §£fﬂ)(l 3-thiazol -2- |, "yl met hyl-)anino] et hok??’%lgﬂmsﬁ

H i ndol - 2-yl.) -2(1H) - qu1noI|none 2 3-(5- {2=[ (1 H i m-dazol 2y|rrethy|)(2-

. et hoxyet hyI) am no] - etboxy} -1 H-i rdol 2- yl)- 2(1 H) quu noI i none d 19
April--2004-:PCT/ uSOo/ 25625 .OMe" -/ --:N O -66 .3- [5 (2= -

{(2- net: hoxyet I [ 6-met hoxy- 3- yridi nyl) ret.hyl j am no} et. hoxy) -, H— 2 10'-_-‘.
i ndol - 2-yI'T- 2 (%Miar@@bpg Kmq(szifrb,tmgselﬂyl&ﬂ@dnmmH& Hz)

pyr i m.di nyt ): ”%ti}yﬂs]ﬁ[ﬂ s (8tﬁ?x)’l7fa‘z'5 7.52 (¢, 1H, J=8 Hz), 7.3 (m, 3 H), 728 (t, 1H, J
=7 Hz), 7244, 1H, /=8 Hz), 7.03 (4, 1H, J—~2Hz),696 (d, 1H,.J=2 Hz), 6.85. (dd,
1H,7=8, 2Hz),413(t,2H,J=6Hz),385(s 2H), 3.53 (4, 2H, J = 6 Hz), 333 (s,

5 3H) 3.03 (26,7 = 6Hz),286(t,2H,J-6Hz) 24, ‘HNMR(400MHz CDCI3)8
11.05 (s, 1H), 9.40 (br's, 1H), 8.53 (d 1H,J= 5 Hz), 832(s 1H), 768 (d, 1H, /=8
Hz), 7.64 (t, 15, J=7 Hz), 756(d,1HJ 8 Hz), 7.51 (¢, 1H, J1= -§Hz), 7.34-7.21
(m, 3H), 7.14 (t, 1H, J =7 Hz), 7.05 (s; 1H), 6.95 (5,1H), 6.85 (d, 1H, J—-8Hz) 414
(t 2H, J= 6 Hz), 3.99 (s, 28, 355(t,2H,J 6Hz),333(s 3H),309(t,2HJ 6
10 Hz),293(t,2H,J 6Hz).

TABLE 2

15

Compound -~ - Name. RS C R
No
2-3 3-(5-{2- [(2—methoxyethyl)(4—py1idiny1— : - - OMe

methyl)ammo}ethoxy} lH-mdol—Z-yl)- R /—/ |

2(1H)—qmnolmone
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i ndol -2-yl]-2(1 H)-quinol inone 2-11 2-12 3-(5-{2-[(2

met hoxyet hyl ) (3- pyridi nyl - nethyl)ani no] et hoxy} - 1H-i ndol - 2- y 1§ April 2004
2(1H) - quin (5-{2-1.(2- nethoxyethyl)(S pyri-nt di-nyd - -
met hyI )-ami’ (r}g]breb?}%g%g/} -1 Hindol - 2: yI) - 2(AH) - qui nol I none 19P%mscimﬁ%4 G\/E-‘
0---7".-N.Owe, . =67 19 Aprll 2004 ' ‘wo 01129025" . PCTI .USGX 28G25
2SAR--1= en. on carbon 1 -4- rret hox -2- lidi necarbox |IC aC|d (3- 2) Sodi- Um ]
hydri de (543 g, 22: 6 nrriol, “2:00 eqw V) S Wwas: carefully -added t.0 "a-$0l uti: on
of . (28 AR) rhonyl - 4- hvdr oxvs2.0virolidinecar boxylic
aci d. (34 3.p0 ¢?4 1143 {2 [(Z-mE@q&y&zﬁ-‘ylyl)(a-pméuvi%o mi). at *0C, an@Me -
resul’ting. mx ur.e wWas- g r_r_ethane‘{ . m_
33. 9.mol ;- 3.0 equi v) No 230 and
stlrredfor 20 h: The' e turated :
sodi um bi car bpnat.e. sol Ltlon washed wi'th et hyI acet aIe ( x 100 Al).. ' The
aqueous.iaye'r was -t hen{acidified with: l N HCl sol utl n 10 pi and
extracted with -68 19 Aprll 2004

2-5 -[5—(2— {(Z-methoxyethyl)[(6-mcthy1—2- L OMe
pyndmyl)methyl]amno}ethoxy)—lH— R R
mdol-Z—yl]—Z(lH)—qumohnone

2-6 3- [5—(2—{(2—methoxyethy1)[(1-ox1do—4—' ‘ SRR OMe
pyndmyl)meﬂmy]]ammo}cthoxy) lH— : ' 'N/ '
mdol—2—yl]—2(1H)-qmno]monc N R 0_/_

2-7 3-(5- {2—[(2-mcthoxyethy1)(i 3-tlnazol -2~ OMe
ylmethyl)ammo]ethoxy} 1H—mdol-2-y1)— : : /_/

N
2(1H)-qumolmone DR 0_/_‘2

2-8 3-(5- {2—[(1H-xmldazol-2-yhnethyl)(2- OMe
methoxyeﬂlyl)ammolethoxy} 1H—mdol-2- e /-

Yl)-?(lH)-anohnone B N _/:Ne
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PCT/ US0072862. 5 et hyl acetate-(100 nL). This organic |ayer W%A ?QO(Mdri ed
over . sodium sulfate and concentrated to provide (2S,4R) -1

. (benzyl nyl]-4-nmethoxy-2 p rrolldlnecarboxyllc _as. a
Ilght yel m@%m H NIVR . (400 Mz, C?SClB) 1H);. 3.67 (dd 89%1%3813@21

Hz), -3.57.:(dd;. - IH J.= 11.4, 4.6.° H)) 3. 32 (s 311) ~. fj or rotaner’ .S :
7.40-7; 25 (br in, 51- 1) 5 20 (s, 211) ‘4,52, {t,. 111, J “74 Hz);. 4:00 2. 34-;
{m -211)7%, Benzyl 2S 4R 2~ drox- )neth Ao A-met hox =17 ol di necarboxl'ate -
3-3-10 A" solution of borane- t et rahydrofiuran conplex in- TIC (IM 53.0 rrL
53. 0:mol ; *3f 50 2¥qui v)3w£&£2~é@dmdthtoathsla{|(@medmxw#3-- o .. OMe
(2S, 4R)- 1-[ (penzyl 0XY) car bo t hox _ n'eca'r-boxy aci‘d | - j.--
(3-2,.4.23 -p, 15.1 mfol P H%Hbﬁ?ﬁhnﬁﬁnﬁ’ﬁé %‘?% it 0C. ' TNe resultlrg -
m xtur e was’ Wharnmed to 230 andolsz.y]]rzedﬁj_qﬁm&ulfbneExcess bor_a/ﬁ_ as car efLI ly
quenched wWith water. The mxture was -then partitiongd: tfetween- 11450
m xture -of saturated SOdI um carbonat e sgl ution -and “br.i (768 ). and- et hyl -
acetate.. (3p0.nL): THe or gani-c Iayer was-dri ed: over ‘sodi k fate -ang: -
concentrat edi The AI‘_ESI due was purified: by flash col urm ch tOgrAaphy;_—"r :
(100% hexane| i nital ly,| grading to 100% Et OAc).- to pr|o B@e penzyl -
(2S,4R).= 2- (hlydr oxynet Hyl ) - 4- met hoxy-1 - pyrrol i di nedar §9I ate. (3-3) as’ 1a.

col ortess oiJ. zZHOWR (3, 2- Imeth rqtamet. 8 7. 37 5. br.
S S e T

m 5H). :%5:1B (d 114, 7). 111, |J-=12: 2- Hz
(dd,1H,  J= 8 3, 2 2 "Hd) Pyenebnxl)methzlia;pmo ethery)(laﬁ -1HT I=1 Y7, 2. 2. i AR

g zn@ A Y A

Be | - 28 4R.. met ho -2-qeth Isu1 fon "0 meth I == pyrfr oli di
(3-4) o

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

2-12 3-(5‘ {2- [(Z-methoxyethyl)(S-pynmldmyl-
meﬂlyl)ammo]ethoxy} 1H—mdol—2—y1)-
2(1H}-qumolmonc
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Met hanesul fonyl chloride (0.175 niL, 2.26 mol, 1.2 equiv) was added to a
solution of (2S,4R)2- (hydroxymet hyl ) - 4- met hoxy- | - pyrrol i di nd84W5b2904%t e
(3-3,.:0. 50 8 mmol ;-1 equivVv).: andtrlethylamne(o 39 rrm)l
1. 50 ‘&qui v?wmm;" '19 Apri I 2004 VD OVJ29025 : PCTI TSOO' 286§§%50&2§36§5
dlchlororretharle (30 m_) at- 0C.. .-~The resultlng mxture was war med to. 23 C
and'" Stl rred for 1 h.. The reactlon mxture was partltloned betvveen o
saturat ‘ed - SOdI unl - bi'carbonat-e : sol ut i‘on” and- di: cht-oromet hane. (2 :x 40 m_)

; The -corrbned LorT ganl c layers :-were,.. dried, over ;sodi um sul fate and *
concentrated.’ The resi due was purifi edS@EEf!@ﬁh ol v chromat ogr aphy -
(100%.hexane; initiall y, . gradi ng-t0:.100%." Et-OAc) -'t-0. prow de. benzyl e
. (2S; 4R) 4-met hoxy- 2- {[(rtet hyI sul’ fonyl Y oxy] ‘et hyI V- pyrrolidinecar boxyl at e
(3 4y~ asallgp%f yeIIova0|I HNI\/R(BOG MHZ, CDClB) .maj or ot aner:: -
8.7.37-7.25 i 5H) N 17, QRd. 1K, J=.11.8HR) . 10 (fheylH, J--*ll 8.
Hz), - 4.65.(-dd,. ﬁ'ﬁe"; ' 402*4_(_1§E_m_ 2 1) 1'95—@* 1H)"' 168

(hr'd, 1H, ~J-12:0M%)% TR ,_
(m 111) 2. 12€rr) N 1H) tertButyI

12044Hz) 330(5,_3 ;2. 88(8, 3H),.2 -3
5 ({(2S,4R) -1 -1 bggzyl oxy)car bonyk.3- 4- et Hoxypyr r olaigli nyl | rret hoxy - :
' (2- chl-or 0+ 3- gui.nol i nyl )-- tHi ndel.e:l: car. boxyl at.e (3-5"A mxture of benzyl
(2S,4R) - 4mathoxy2{[(rrethylsquOnyI)oxy}methyI} 1I5S '
pyrrolidi necarboxyl ate (3-4; 380-nyg, 1.11. . :nmol, lV ) 2 B (437 rrg, o
1 11 mol.; .. 1. 00 gqui v) and cesi'um cat bonate (433 P Y
L 20 equw)qn DVF. (5.0 nmL) --was heated at’..70C fpr 3 h. The reactlon

mxture WAS - partl nedmpet We?_gec/%?/a#er and . et hyI atet ate (2 x 50 m_) -“-,*
The conbi ned. orga yers we Oég over sod' ‘suIHzatoePatﬁ:d o e
concentrated. The t&sidue was purifie by fI um chr omat ogr aphy .20
. ' . (100% hexane, grading to 40%:Et O~ )qne) to gl ve tert butyl

5- ({(2S,4R) - 1- . 34 . e _

Boc

; : ‘. Sodium hydnde (543 mg, 22 6 mmol 2. 00 equw) was careﬁllly added to a so}uhon 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 blcarbonaze 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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[ (benzyl oxy) car bonyl ] - 4- net hoxypyrrolidinyl} 12004 |
rnet hoxy) - 2- (2-chl oro- 3-qui nolinyl) - 1Hindol e-.I-carboxyl at 8% %9 H

NVR (400 -N 01. 3) rrajor rotamer:.-8 8, 17 m 2H) 8081'(,(’[%
%@;ﬁ’% |HJ—:-

Hz) =7.87" I & 8..6 Hz), 778(t 1H -J= 84Hz) , -
4 W), 738722(br m 51f), 7:10 (br. s, TH) 6,94 (br 'm [ 111).. 656 25
(s ;LH) 517(br s, ¥2H) - 435(br ‘iny 2|—|} 416(br m: 21) ~3.60(br- ,
OH) 1834 (s, 3H) | 288(5 232(m 111)72.23 (0N, 1H) =70 19: Aprlls.

2004 tert ‘But'yl 2 '(2-chl-oro- 3%,“ nol i ny1):=5-{((2S; 4R) - - 4~ rrethaxyp
ol i di-nyl I et heXp) acetatei(100goL k- This argsuie linyer avag then dnerrvamodm aﬂfat{eand but yI

ﬁei{héii) O P e AR RSB E S Bl s
nmol ;.- 1 equi v)pyﬁﬂﬂdﬂ;e&%mhb acltlsnyas LERORIGWRARL. *ENMRJ(R@O D& - 1, 10

eqU|v) in ethanol. (10 ni'L) “was. stirred under. a.hydrogen: balloon for. 1.5,
li The .cafal yWJOHS’tﬂmﬁil’ﬁ'éﬂ -2$niibo na SRS 20 (sc 8H), t4e5 26401 HiaEsch 24 Hu)i 4h091(inano|

2250 1R Bibg%@i@dwﬁ‘% 83 ity 2B 7o - ‘%@J%ﬁs iﬂo”—

7.9 Hz); 7. 702(3ﬁr(rﬁ,,2mH J—-8 1 Hz):, . *7.25:(-d, " +7.09.(dd; -
1H, J-90 2.7), 673( 1H) 445(m 1R) 423 351(br
d, L3 = 12.7 Hz),- ; 3H) 2. 47
{m concnetra : &l 4 ' '@ese I|qU|d
chr or ot ograph- ) - L.0 g| Ve

tent zbutyl . (' thoro 3 1'0 R S S S
qui nol i nyl ) - 5 {[(23 4R) - 4~ - met hoxypyrrolldl nyl]net hoxy} 1H-|ndole 1 carboxy.

I( gtse4é)5 41¢’re 9”(()9%8 PS%WW&E‘W&%%? comp leﬁ}? THG U%fﬁ)o ‘?{‘&53%-9 PR3 50nor né
- ﬁs-'x;;'y??o?%sﬂ )R 8 e of S QR iy .20
0.057: rnnol ) pyrro idinecarboxylic acid (3-2, 4.23 g, 15.1 mmol, 1 eqmv) in THF (200 mL) at 0°C..
 The rcsultmg mixture was warmed to 23°C and stu:rcd for l h. Excess borane’ was
L carcfu.lly qusnched wx,th water _The lmxture was then parhuoncd between al: 1 '_ ,
- _ l.S mlxturc of saturated sodmm carbonate solunon and brine- (300 mL) and ethyl acetate _ |
S (300 mL) The organic layer was dried over sodium sulfats. and conccnn'ated 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 -
pyrmhdmecarboxylaxe (3-3) as a colorless oil. ‘H NMR (300 MHz, CDC13) ma_]or
20 rotamer: §7.37-7.25. (brm SH) 5.18 (d, lH,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, II-I,J’ 11.7, 22Hz) 372(br
d, 1H, J=11.7 Hz), 361 (ddd, IH,.I 9.8,74, 22Hz),344(dd, 1H J 12.2, 44

Hz),330(s,3H) 218 (m lH) 164(m, IH)

25 1 28 AR metho meth lsulfon Doxylmethyl}-1-
pvrrohdmecarboxvlate { 3—4}

Methanesulfonyl chloride (0 175 mL, 2 26 mmol, 1.2 eqmv) was added toa solutlon
of (25,4R)- 2-(hydroxymeﬂ1y1)-4~methoxy—l—pyxrohdmecarboxylate (3-3 '0.500- g
1.88 mmol, 1 equiv) and tnethylannne (0.394 ml, 2.83 mmol, 1.50 equiv) in
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was heated-in a 8:1 mxture of acetic acid and water (5 nL) i& Qg%q?gr'
h. The reaction m xture was cool ed and concentrated, and th Fb‘gﬁ e
puri-fi-ed. b se phase I|qU|d chrom)t ography (H20/ CHSCN /- 0 1
% TFA-pt esé"u’ lﬁ%ﬁ%z gi ve : ﬁ%ﬁ%&g\/ ,
3- (5 {1(2S; 4R) 4- rrethoxypyrrolld myl]rrethoxy} 1H—|ndol 2. yI) 2(1H) 25 B
qui nollnone (3:7) as-a yellow solid:"H NVR (400 MHz, CD3CD). S 8.45. L
(s, . 1H)," 775(d IHJ-78H2)753(brt1HJ—78Hz)738(d 1H---
J= 8-.'---_ Hz) "7..38 (d “1H J= 8.1 Hz), “7.29 (br-t,; 1H.2J=.7.3. Hz), 7.19 (s
111) ;. 7.17: (d dmhiorolnetﬁam:(BB)nL)£08@ (ereﬁﬂtlngimnﬁuewammyito%@ar@d

U702 2By T et 8 bt il SR iR

3.39:: (S “3H), b@m‘ﬂa@nét@&olﬂﬁon Add &éﬁoﬂ&n&hax@ (2 xH) mL). 2TRScorfibihed éﬂﬁmc layers
Corrpounds 3-8 through 3-21.in Tabl:e 3: bel-ow:were prepared:.by:.:

modi f i'cati‘ons. wqdwwdmvme@msd@em@pmmed eealénpwesp@:ﬁ ng)yﬂﬂsh N
t hr ough. 3- ° o
(2R 4gR) 1 {35(5 be%ozhj’ﬁngxy é%\at%%'an%y](lﬂoéyhc?r Oxymﬂlall%graﬁxéngﬁ%égg,é%t?ﬁc%to %rgmgems :
used-as ' the shaizyl qze,mt@memoxyao{[(m«mynhn‘sn@ommhhﬁygtpﬁmtﬁm&&s&ylms 3

used i np] ace. of -~ 1 odomethane i-n the first step-of sequence-descri bedin .
Scheme 3. F&B%mﬂp@gy@l@@oﬂarﬂNMR(BOOM-lz, CDCls) major rotamer: 67.37-7.25. . -

gutzox;llcg ggtnyl§b %ﬁ%%ﬁpge??m gggmb&e( ?izg’ am@f)mlFe usg%ﬁggwﬁsggd@’ltﬁ&t‘] 8]30
][rg]t fa(r) :/v al ; % g espegtHAe4.94 (toah 2Hed. QBII‘(rE $H¢,E)3,6a(h‘r@!l; 18; 3= 1&[1111-13)-79 Zlg:(dg,aﬂ-]i, I—{) =
562" (5, ) 1H0A E), slé)ngs% G, 235 @ g D gl g )

Hz), .7-34: (d, “1H; J= 8 7.29 (t, I H "I=77 H) 7019 (d, "1H 'J—8Hz)‘

7.07-(d, IH, J=2 k), 696(brslH) 687(dd111 J—82Hz) 4.25 15

(d, 1H J= 14 te 3 ’ 1 B
) - 38. (m- 1H) 212(m

3.36-3.22 (m ..
IH),--1.96 (m 3.12.2 (s, IH) 11.4 (s,

1H. 8.51 (s, '1H, 8.13 (d, 2H J - Vo)
= Amxxture of benzyl (2S 4R)-4-methoxy—2-{[(meﬂlylsulfonyl)oxy]methyl} 1o

.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 II].lXtIJ.l'G was. partltxoned between water and
ethyl acetate (2 x 50 mL) The combmed orgamc layers were dried over sodlum

sulfate 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)-
H—mdole-l—carboxylate (3-5). 'H NMR (400 MHz, CDCI3) ma}or rotamer 5817
(m,2H),8 08 (d, IH, 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(s
3H) 288(5,31—1) 232(m IH) 2.23 (m lH)
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7 Hz), 7.72 -(d, IH .J=7 Hz), 7.51 (t, 1H, J= 8 Hz), 7.42-71%% 'f%mllg ||:|)|ZS

7.24 (t, 1H, J 8Hz), 7.20 (s, 1H), 7.05 (s, 1H), 6.74(dd

4.13:(d, 1 520- Hz), 4.04 (m 1H), .3.91..(m 211):., ?’&%{B
He) , (20{(@0}1”%1)62 3.20°3.13 (m 2H), 2.31 (m. 1H), 201 “}’)i_'g‘éé
| H).. .. =72 .Conpotnd - No: '3-[5- ({(28 4R) - 4-r et hoxy: ; 4 I(2- rrethyl_
5- pyrlmdl nyl) et hyl } pyr roli.di nyl) rrethoxy)- I H-|ndol 2 yI] 2(,i
qui nol’i norie -3--9- 3- 10-3-11-3-12 -3 3 14 :
3[5({(284R- : _
et hoxy) i "dl o I}21H) | be G'

met haox rrol, tdo 'y qU|n0 |none enzyl-

(2S, 4R§/pﬁ nmet’ ox];g?&l%qe 1, 2- di hydf 0=3- quinol i- nyl) 1H—| ndoI .
yl ] oxy} net’ hyl) I-pyrroli‘di necarboxylate 3-.(5- {. [(2S; 4R) < 4-m et hoxy-.

met hyI pyr roli dlmwn}l'ﬁ@[fl‘t@)t-}b}ltyl 15- (}{I(ZS;ﬁb] I-Z(bymz)}dtﬁ\@)mbmnﬂ]nbkneﬂmxgpynohdmyl}
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)
3.51 (brd IH,.I 12 7Hz),341 (dd, II-I,J— 12.7, 34Hz),340(s 3I-I) 247(111,

15 IH), 2.06 (m, 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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(2R 4R) 4-nmet hoxy-2-(([2- (2-oxo0-1,2- dihydro-3-quinolinyl)- }QA il 2004

H- i ndol - 5-yl ] oxy} nmet hyI )pyrrol idintumtrifluoroacetate p

3-(5- {[(2R hyl .. et hoxypyrrolldl nyl] net hoxy}

2-y1)=2(1.: qu1 0 Y one. 19 April- 2004 A G 78 19ADEHT |P5t’6’§bd§£%%(m 4R
- 1- benzyl - 4- met hoxy- 2-°(.. ' {[ 2z- (2= 0X0- 1, 2- di hydro 3- qul noltnyl)-l H-| ndol /
H N iaO 5- yI ] oxy} net hyI ) pyrr.of | di.ni urrCI—B it uoroacetate R
3163{5({(2R4R) 4-net hoxy--1+] (1—OXIdO4OCHS '

di nyl ) net i din t hoxy)-= ‘LH-i ndol ' l . N
Py ?”e %ﬂ}?ﬁé&ﬁﬂﬁﬁgﬁléﬁf 139, 5&&1&%«@&1&&@13%&&3?”&

58 (s SR hﬁ“{*ﬁ"ﬁo% abﬁ ﬁHZ> 2 85 ﬁﬂs 1.

yrl d1 nyI ) rret hyI ] pyrrol | dI nyI }rret hoxy)

Compounds 3—8 through 3—-21 in Table 3 below were pre.parcd by snmp]e

5 modifications of the protocols described. above For examples 3-13 through 3—15
(2R,4R) 1-[(benzyloxy)carbonyl]-4—hydroxy—2—pyrr0hdmecarboxyhc acid was used as
the starting matonal F or examples 3—17 through 3-19 TBSCI was uscd mp]ace of-
1odomethane in the ﬁrst step of s sequencc descn'bed n Scheme 3. For cxamples 3-20
and 3-21 1- (tert-butoxycarbonyl)#plpendmecarboxyhc acxd and 1- (tert-

10 butoxycarbonyl) 3—p1pendmecarboxyhc acid were used as startmg matemal
respectively. Selected NMR spectra | for 3-8 and 3-9 are as follow: 3-8 lHNMR (400 SR
Mlz, CDC13)611 1 (s, 1H), 927 (brs lH) 862(s 2H) 8. 32(s, 1H),768 (d, 18,7
-—8H2.),751 {t, lH,J 8Hz),734(d, 1H,J= 8Hz),729 (t, 1H, J-—7Hz),7 19 @,
1H,J= 8 Hz), 7.07 (4, 1H,J= 2Hz),696 (brs, lH) 687 (dd, lH,J 8,2 Hz), 425

15 (d, 1H, 7= 14 Hz), 4.05 (i, 2H), 3.94 (m, IH), 3.58 (d 1H, J= 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-ds) 6 12. 2 (s, 1H), 11.4 (s, 1H), 8.51 (s, IH) 8.13(d,2H,J
=7Hz), 7.72(d, 1H, /=7 Hz), 7.51 (, 1H, J= 8 Hz), 742-732(n1,411),724(t, 1H,

J= 8Hz),720 (s, 1H),705 (s, 1H), 674(dd 1H, J=38, 2Hz), 4.13 (d, 1H, .I-14

20 Hz), 4.04 (m, 1H),3 91 (m, 2H), 3.54(d, IH,J 14Hz) 3.20 (s 3H), 3 20—3 13 (m,

2H), 2.31 (m, 1H),2 01 (m, 1H), 1. 86 (m, II-I)

TABLE 3

25
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1H i ndol - 2-yl ] - 2( lH) qui nolinorie 3-19benzyl

(2R, 4R) - 4- hydr oxy- 2- ({[ 2- (2- oxo- OH 1, 2-di hydr o- 3- qU| noI | nyl)1?ﬁpf'%4 5-.
yl ] oxy} met g grdeosyy r 1 ol i di necarboxylateN o- 0--
3-20. 3- ({[2:(2- =0x0- | , 2- di hydr o- 3- qui noki ny! )= e N2 O + kf?T(H%‘r"l%é’;?l]oxy}-
met hyl)p. ° F|per|d|n|um0trlfluoroacetate*FF

3-214- ({[2 (2-0x0-1, 2-di hydr o-3- qui.noli-nyl’) -+ :NH2 "

1H i ndol - 5- yI]oxy}rrEthyI)pl peridi-nium;p- trifluoroace{ateo = 0 F F 74 19:
April 2004 WO 01/29025 PCTI. US@128625 1- 2 -2-. 2-0x0-1-2- d| h drro-3-
uinolin:l --1Hindol - | ox ethl -4- erl di-rié .car boxylic- acid et hyI

est er{{.4,1 CO g‘ﬁ% J1 Was syntie py—tte—protec
above. 10 1 1 Xjo- 1 d| h dr(g?'fogl Ul n%l i-n 1 1H—| nd‘ol 5-. 1%0x. eth 1°

-4-- -

3-8 - 3 [5 ( {(28 4R)-4-methoxy—1 [(2-methyl-
S-pynmldmyl)methyl]pyrrohdmyl}
methoxy)—lH-mdo!—Z—yl]-Z(IH)—
qumohnone
3-9-. -[5 ({(ZS 4R)—4~methoxy— —[(1—ox1do-4-. RS
pyndmy])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
ylloxy}methyl)-1-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,

0

d1hydro—3—qumolmyl) IH—mdol S-yl]oxy} : B L CHa

meﬂlYDPyi‘mhdlmum mﬂuoroacetate o= - 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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pj peri di necarboxylic acid (4-2) .
1- (2-{[ 2- (2- oxo- 1, 2-di hydr o- 3- 4ui nol i nyl ) - 1H-i ndol -5 1] oxy} 19April 2004
ethyl)-4-p > -.carboxylic acid ethyl ester (4-1, 138 |5 )
equiv). masb§§ssolved in MeOH 15-(20 i) 1 N NaOH* (6 nL 2§Ega§m@¥5%go‘
added-and -t he.. solutlon warned at -50C for. 5.h. "The reaction: was
concentrated -and. the '. residue mas suspended I'n 4 ni b of : mater Thls

suspen5| on: Was neutralized with:® 1 N HCl to. provi de’ l-(Z {(2 (2- oxo.-l 2-
(1i hydr.o- 3- qm nol inyl)-1Hi-ndol - R ylloxy}ethyl)-pi:peridinecarrboxylic aci d.

(4-2) as a" el | 3WSsol d(ZRbﬂmeWNmﬂm $[2:¢2-. §. 45,

1H, J =-8 Hz)}, 20-7. 53 . 2H))
Hz), 719:-(s)| 11-1) Wé'??hyﬁ°'§ ol Qgﬁ?é@" 1H,
(t, 2H, 3 =5 Hz), 3. 3 (ms?ﬂ&xyaleﬂﬁ o&kﬁmma 07 (in,.

| H),-2.11.(my .2H), 1;95 .m. }Conp%aﬁr?d-{s 4-3 t hriotigh. 4- 16 m Ta@le4
bel ow wer e .rpade by sinpi-e mdlflgﬂqweﬁﬁc ‘25"t he. h;drol yS| 5" .con |:ons
descri:bed ab ve. The_-,correspondl ng: ester. Pprecursors’yere. prepé’r Spy -
al kyl ati on:cheri stry ‘apal ogous” to that " ‘depictedin S¢henes:-1 and.3.F-75" 19
April . 2004 - Sel ec3-¢d NMR3gp€ R§'4H)04'-nﬂ=,tﬁo 11 _d,ﬂaé.q, as fol I,omg- 4 3 1H
NVR('400: MHz:- CDSCD) S.B: 44 74 ( 1H, 7 J=.8 Hz);
7. Hz), 7347 1K J—pYBdWQmCﬂIYEBYI(IPhd@ﬂ}DﬁhOF ), 7
'(d,- 1H J=]8 Hz), 36 (1 L N
2H 3 5 ey |3.45 (m lHé&HH%J” -2 'ﬁﬁélb‘%’f
4-4,:" H NVR(400 MHz, DIVBOdo)SlZl(s 11‘>(
Iip,‘ 7:'-7'3' -'(1, 1H17J=-8 Hz) 7 5-114'ﬂ[(2$,¢RB4-I-I2) 7.42. (d,-.
7.37 ,(d, J="8 Hz)} 25: 1
7:05.. (s, 1H) .X6. 76 (dlth‘H“ “ Hiﬁthmﬁ/}ol)ﬁ"? “PH)

4H) , 2 4- l (m_ 9H) :. 10 TA%)%lwongonpounde No o
3-18 -[5-({(28 4R)-4—hydr0xy— -[(1—0x1do-4— g

pyridinyDmethyllpyrrolidinylmethoxy)- | . é
1H—1ndol-2-y1]-2(1H)—qmnolmone N/

3-19 -benzyl (2R,4R)-4-hydroxy—2-({[2-(2-0}{0- ~ ‘ OH
1,2-dlhydr0-3-qu1nolmyl)— IH—mdol—S-
yljoxy} methyl)-1 -pyrrohdmccarboxyiate : o— 7"“.3

3-20, 3—({[2»(2“—0)(0—1 2—dlhydro—3-qumolmyl)- ' 1 .53;
lH-mdol-S-yl]oxy}mcthyl)p1pend1mum o
tnﬂuoroacetate F
3-21 4-({[2-(2—ox0-1 2-d1hydr0—3-—qumohnyl}- I ;Hz
IH—mdol-S-yI]oxy}methyl)plpendjmum 1. p o

mﬂuoroacetate o o
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4- 3N ( 2- net hoxyet hyl) N—(2-([2-(2-oxo-1, 2-fro=~ ' .
di hydro-3-qui nolinyl)-1Hindol-5-.C) ' Z-N 1 o eth | beta al anilfépril 20(&)ZH
4-4([ 2-(2- dlhydr03 0. 1- (8=, U|noI|nyl) 1H-|ndol 5
yl ] axy} pr opy [ 51 - . pipéridi necar boxylic aCt dq4— el PCT[USWZ“ZS

. 3-[(2S; 4R) 4rrethoxy2(([2(2~ox012~~ S - g
d| hydro 3-qui nolinyl).-1H-i ndol =5-,.,00 yl] oxy) rret hyI )pyrrol i d| nyI ] propanOI ij
aci d:i=76 19-April - 2004 4-6 ¢ [(28 4R)~—NEthoxy = ({[2- (2 oxo-: 2 IJOo .
d|I|Ydr03qu1no-- linY I)--1H-|ndol-5LN,, cam ' _ _
yI]oxy}rrethyl)pyrroI|d|nyl]acet|c aci:d-- .

" 4-741(2S, 4R) - A- et hoxy-, 2- {[2(2 ox-m
di hydro -3- gvvnohnyl) 1H i ndol™- 1] o I)pyrrolldl nyl]but an0| c aCId
,,oc ' - - 81(3 {[220x01 \--'-dlhydraB—COH

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-qmnolmy1)—IH-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(m,
2H),242(m lH) 2. 11 (m,ZH) 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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qunol nyl ) - 1H ndol -
4-9 ...
dlhydro 3-

eo H 2:4-11 Qrb?}(z
di hydro 3=qui nol i nyl) AH- i Adol =
xY} 1 CO2H"Y 4+ 11,

I)-|H—|ndol

1 2-42-( 2- oxo-1 ;

5-yl ] oxy}pnpyl )-3-,".Z ..
(2-methoxyethy|)(2-{[2(20x011QAPﬂ|@(l4CH3.

0- ~~ pi peri di necar boxyhc acid

-0~~ L y1loxy}ethyl )am “O] a?E’i-}u%mﬁfﬂﬁgs

50/'N

thoxyethyl)(z {[2 (2 0X0-1,2--0

.10 eth 1Y)am no butan0|c a0|d

2-di hydro 347

BRI (N
gui nollnyl)-rﬁlndol-S yl]oxyl ethyl):3-1 0-Q" pi; perldl necarboxyllc aC|d

4-12.° 1(3_.{[2(2 0X0-
2-. N piperi di |SP@Pt’3
qui noI P nyi y- 1|t]3§{§9§ 858’4(4%].

aC|d -14 car.boxy-
8 Hz), 7.28 (t 1H,

10

;2-di-hydr.o-3- qu1no|r
1d433 /andjm-44arqas

)AL

2 OXO0-

f %ﬁg

| —IH— dol
Zz-fifi';z %&ﬁ%ﬁg&&ghydro
PPLITHIACP Y ?&@ﬂ 'ﬁ—

18(brs,1H) 6.92 d IHJ 8Hz),436(t 2H J=
5Hz), 374(t,2H J= 5Hz),362(t,2H,J 5Hz) 345(m 4}1),336(3 3H),261 (t,
2H,J= 5Hz) 4—4 ’HNMR@OOMHz, DMso-d.,)slzl(s 1H), 11.5(s; IH),SSO
(s 1H),773(d 1H,J= 8Hz)751(t,1HJ 8Hz),742(d,1HJ 8Hz),737(d,
Y 1H,J= 8Hz),725(t,11—1,.] 8Hz),721(s II—I),?OS(s 1I-I),676(dd,1H,.I 8 2
Hz) 4oz(m,2H) 315 275 (m,4H), 24~15 (m,9H)

TABLE 4

Compound
No

Compound

4-3

N-(2-methoxyethyl)-N-(2-{[2-(2-ox0-1,2-
dihydro-3-quinolinyl)-1H-indol-5-
yl]oxy}ethyl)-beta-alanine

0=
S~ CH,

- 1-(3-{[2-(2-0x0-1,2-dihydro-3- - | - . o
qumolmyl)—lH-mdol-S-yl]oxy}propy])-4- - (Nfo :

p;pendmecarboxyhc acld

45

3- [(ZS 4R)-4-meth0xy-2—( {[2-(2-ox0-1 ,2-
dlhydro-S-qumolmyl}-lH-mdol 5.
yljoxy}methyl)pyrrohidinyljpropanoic

acid
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+ ouinolin 1 1Hindol-5- o ethyl)' 0-/ z o F ethanam nium
trifluoroacetateFF o O—| 77 N(2- carboxyet hyl)-N(2={ [2- (21£:’)ﬁ'(5>r]l12(}?4

yl ) oxy}et hyW()mmémropanam ni-um_: .. -di.hydro- 3- qui noli-nyl.)- | %ﬁ- ?@h?%
trifi: uoroacetate di hydrb: 3Lqui noI i‘nyl) - IH i ndol-'6. N—cyclo sy 3

{[2- (2~ 0ox0~]-, 2. ;yl'Yoxy}ethyl - beta al-anine. -78C to rr; THE TBSO. NH - - .
d(PPh3) 4, LI Cl 19~ Api’l b ZOG4 PC /US@' 28625 s 1) TBSCl 2) BOdO 78 19
AplI 2004 Il\/prr “HE. - |

4 - [(28 4R)—4-mcthoxy-2-({[2-(2—oxo-l 2

R I  dibydro-3-quinolinyl)-H-indol-5- - -‘
. Coe yl}oxy}memyl)pyrrohdmyl]acetlc acxd
T 4-[(23 AR Emetbory 2(ZEox012 | o ” T
S| dihydro-3-quiriolimyl)-IH-Andols- (| TS T
7: ?ﬁ]DXY}methyl)pyrrohdmyl]butanmc acid. | | .

6

S48 13- {[2—(2—oxo-1,2-d1hydro—3- B
AR qumolmyl)—IH-mdgl. -yl]oxy}propyl)-s- LN

_ plpendmecarboxyhc acid 7 T K , R

9 | [(2—methoxyethyl)(2—{[2—(2-0xo—1,2—'. — %em |

| . dihydro-3-quinolinyl)-1Hondol-5- | - © L -
: yl]oky}ethyl)émino]aceﬁc acid-~ | '

410 4—[(2—methoxyethyl)(2—{[2-—(2—0x0-1,2-

. d1hydxo-3-qmnolmyl)— H-indol-5-

7 yl]oxy} ethyl)ammo]butanmc ac:d

411 -t . 142-{[2-(2-0%0-1,2-dihydro-3- .

‘ qumolmyl)—lH—mdol— -yl]oxy}ethyl)—3- -

, ' plpcndmecarboxyhc acid

a2 | 1G- {2-Goxo 2-d:hydro-3; .

' - qumolmyl)—!H-mdo!—S-yl]oxy}propyl)-Z-

plpendmecarboxyhc acid -

4—13 R R 1 -(2-{{2-(2-0x%0-1, 2—dlhyd1'0-3- ' -
o qumolmyz) 1H—mdo]-5-yl]oxy}ethyl)-4~ :_?_

COH

Plpcndmecarboxyhc acid - o B
414 - -2“°aIbOXY'N"(2 {[2-(2—0x0—1 2—d1hydro-3- T

T I —'/——NHZ ~
q“‘n°h“Y‘)'1H-md°1~5-y1}oxy} ethyl) | o . ) o F

' _ethanam1mum tnﬂuoroacetate 17 M=o
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. NaBH( OAc) 3= Ac

H- | ndol-e- 5~garbeapgkt c- aci d. (5+1,+20..01 -g; 124" .prol ) -1 0 - THE pcaiidofrbas2aS

oH, QCH2CH2C, ., . 50%FA, Me2S :CH2C 2, H20 (f H-Indol -
yl)-methanol (5-2) To a mechanically stirred solution of 1 19 April 2004

added -at. -anbr ent . t erper ature showlya sol ution of IM.. LAH i n" tol.uene .. (186
5 equi v) . The ‘r eact i'on m Xt ure. was - heated at reflux-for’
h ice; partl ti:oned . bet ween, ethylacetate: and saturated 3O
agueous NaHCCB The organlc Iayer Was “Washed: Wirthe brl ne,’ separat éd;.:dri ed

nm., 186- rrrml c=L
h, quenched Wit

(MySOA) and con

m:ntr;xtpri Ln-vacud—The

criude’ pr nrhm’r

sol LrlLf ied ||nnn

standing = under ¢t redLM'é@'cﬁ‘fb@E‘;m)é)‘NF(?e{@r@dEmsthc

d eth d
%dagl r- iirl y%'h§ a?ﬁleﬁrnéﬁlghhdlggéfr%depr
#t ﬂ@ﬁﬂﬁwmmkﬁﬂémmﬁammmnma 4
vJ— 8.4. I T 23 I‘I%H

211) 68‘ (s uOTB

‘hexanes (200 m.
by f||trat|or1 a

solig ;" |H NVR (400 |

7. 36- (d

- (s, 1H), 475 S,

111.9=-8.4 kzy

‘tatﬁ E

od'

4.

(
PCTI USOC] 286255
- car.boxyl i c aci
(I H 1 ndol:-'5- yl.) -
. di chl or onet han
vvlth "thi's ofro
tert:butyl di net

d4t1Le6'r: 'Itu; Stj y]ll'I gbl{) 1( *@)bﬂzqgﬁ"?‘r%%“ sc
met hangl dlﬁycfm—3 c’lﬁthgﬂ)JIHlmdﬂ-SL apeqe.

e: (300- ) was  subseg
pyl et hylf ani rie YhiexyHath Li
hyl si-lyll c¢hl.ori.de".

tIy treated at’
ﬁazﬂ?ﬁ%’t?ﬂ 2

54

30b 79 QIQ Aprll 20(_,4:], R

rdote=t—= T uux —1

| .ution..
) dn

qur v)

LDA; B(OMe),

THF, rcﬂux

SCHEME 5

TBSO "/ -78C to n, THF

aq. 50% AcOH

reflux
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(1:8.6.. g, 123.3' mmol,.1.1 equiv), and 4-(N, N-di net hyl am no)IByr '"ﬂi&? (1
.379, 11.2. - mmol, 0.1 equiv.)., The reaction mxture was stirre
for 30.m. n,wggmﬁm—,rat ed in. vacuo parti:ti-oned :bet ween ethy, lc—f[m% - and
0. SN\ HCI -The-or-gani ¢ Iayer Was - washed wlth bl‘l ne;’ separ at'e rie
(MySO4);- concentrated i h vacuo-to give the er ud 10.: . si:l yl-éther -as a Ilght
br own ; sol id.  The crude product. and di-tert- butyl di carbonat (26 9 :123. 3
mol ). “wer e di ‘'ssol ved" i.n-di chrol.onet hane (300..nL) ‘and-“sti rred -af.’ anbt ent
terrperature i-n the- tesence of. 4-- (NN-di net hyt anj: rio)pyrldl ne’ (1 379, 11. 2
mol) for:2 h.. The rpeactl on. m-xture: méﬁt 5 Yed- myacuo,~partiti oned
bet ween ‘et hyl .acetateé. and 0. 5N HCl . - The or.gani ¢ |l ayer - was.. Washed wWith '
brine, separated, drl ed .15, (l\@o%04) ‘and concentrat edep vacuo*to gi-ve the

crude oil ., Chr ema phy (S| 2,V 0°~’t thI cetate- | fheay S) affor ded
5- (tert Butyl - disme ”a I | an (yret iyl mdﬁe I @] H 2&? id o
tert=butyl ester (5113) a$i0s R oM -CHY0R | A = b?,-.'-97'(.d,_

| H, J=8. OHz) 7.47(d, . 1H; J=3. 2Hz) 74108 o 1 £il5(d AH, . 7"’Hz')' "6, 44
(d, .1H, J—36Hz) 4,72 (S, H)5'7156(s 9H) 084(%§9H} 000 (s

. 6H) S (tert c%/[-dl rrethyl ‘si-l-anyl: oxyrrethyl)—lndole l-tent. . -

but yl oxycar bonyl I n‘@o 2 boronic acid . (b-4). To a stirred. sol utlon of

5- (tent-But yl -di net Yl ki | any ¢Xy et hyl) °ﬁnd
aci d. tert-butyl -este "5"3 /§8N®] 106N
n) was sl owy" A -'
t et rahydr of uran (b&h‘t{((ﬁ&h Acomyl; . 160: 1 mml
m xture was- sti-r r@dLaH,ahe sane temperatsure for h, treated with. . -
tri met hyl'borate, warmed- up to anbient - terrperature “and - partiti oned betvveen
et hyl -acetate -and 0.5N-HCl. The organic I'ayer was-washed: wi-th 30 brine,
separ at ed, dr| edogMgSC)él) and ‘pongent r at ed, g,dlva S to:.give the Qrude soI i d

-80 19, Ap“' N/\I 'j < N~

5-10 511

U‘\ 1 carbox it co 25
K BT of ur an (400

'dt;kzeggm@pyl am.de:ih
V) “The- reacti on ‘

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 amblent 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 eﬂlylacetate 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 ﬁltratlcn and a1r—dned to aﬁ'ord

the desued product as.a light brown schd 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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WO 01/29025 dilution with 200 nL: of water. The resulting a suspension -of
the desired product was -isolated by vacuumfiltration. fol N8rib¥0GAashi ng
wi t h.-wat er. 1/3dehs . The water. and . traces.of -acetic acid we oIP4855 - under ;
vacuum f or ‘%éa to %fford the desi: red afforded t'he desir &d - bggyrlrjlgc -acl.d
(5-4) as a white powder, 1H.NVR (400 MHz - Trltuatlen of t.he crude product
wi t h.hexanes ‘f ol |-owed by f||trat|on and a -dryl ng —13) 57, 96 . (d; -

1H, . 3=.6. 8 Hz); 754(5 .32 (dIHJ- 68Hz)

.10 :(-8,- I Hy, 482 (¢ .0'5'9'5'(3‘ 9H) - :0.% 101 1= (s

3 |Od0- |- H.g Y 'j i gl K.E.' AN YROXAV TN QL “_’_>‘_-_ t'(l 2: 1 "30 O
‘9)" was wei ghi rgs-' o n1_ flask and" suspended in-of 504" aqueous )
acetic,.acid, ( he | mixture was: heated to 100C and afl owed" to
reflux for. 16 msmwmmoﬁm}mdmymmms(m Iﬁl&gptmdlenuﬂoé)amt i on 10~

ol ome. aideramnediine L0 E s nivpeply Bons o EreRyEap Do ?Wid ol
1H),- 15 8. 31 Qﬁrsoﬂrﬁ;yle&r{%ﬁg(wjiﬂ. 537 m&cﬁﬂzﬁ %z%teg'ﬂbut&idﬁetaﬁs&ﬂ cﬁﬂmd%H

J= 8.0 Hz) 7.:20 concentrate acuo: -Thé . cru
was “di-ssol-ved (i &G@tlihﬁyndndt Uleequiv) pondrA-N N-Gignetindansine)pysdine §1 8 g, mm

bot t | d di 1501 or 55 Hdr
o 1 55 b o ttmBh oy DT ek P 8RR R Sl bty & ox:

but yl- est er*( Sadlo, PArthionkd bémmmmymmdeMH%setgmn@&mwaé&@
36. 9 .ol 1eu|v), the. boronlc -aci-d.¢5-'4, 59, 18:. 45 mol, 5equ1v)

tetskis(tri phé’ﬁﬁ!b‘h’@%ﬁ?ﬂ%?‘b Mﬁpe)lcqqcen@atequuaacpﬁﬁwve@mu%ur V) -dnd:

li t hi um chporiy | us -

Na2CGC3 wagbdeggglseéhgx ‘]"]‘Q‘Hza{;ﬁ%d@ewtﬂfﬁu‘* %(l)cr%nt?%c{ﬁgl 1 A-:amra’g&%ot » ,‘

det ected by t.HR6.9| H3&3 rmxttrl))weteaigssable;lmdntﬂroﬂomahhndj(dﬂbmlc) aadlsti-rétﬂatz equr v
was added to. the react t,ur e, al:l-

at a 25 . | nt i
i odoqui nol i nor?)@b(lgl éemmmreea %P@WBH{?@J?W?@% “éﬂ)pmﬂ ﬁt378f “c Pe -
bor oni ¢ aC' d n'inﬂl) forn hOTTR readish thiRfiite h%ﬁ'}:encentrated in vacuo, partlhoned between

ethyl acetate and 0. SN—HCI The orgamc layer was washed with brine, separated, dried

15 (MgS0,) and concentrated in vacuo ‘to give the crude 011 Chromatography (SlO;,
10% ethyl acetate in hexanes) aﬁ‘orded 5- (tert-Buty!-dlmethyl-sﬂanyloxymethyl)-
mdo!e-l-ca:boxyhc 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—dlmetth-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 dusopropylamlde in ten'ahydroﬁlran (2M 80.1 .
mL 160. 1 mmol 1.5 equlv) The reaction mxxture was st;rred at the same temperature

for 1 h, treated with tnmethylborate warmed up to amblent temperature and.
partmoned between ethyI 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-



The reaction mxture was partitioned between ethyl acetate aqg Z’?‘ %Hcﬁt ed
aqueous NaHCOB3. The organic | ayer was washed with brine, separ dried
(MyS.04) a 9 April 2004 1.. h.. at..ambient. terrperatur e reactlon-__-__
m Xt ur e-. wa?p?oar?glht%oned between et hyI : acet at.e-and - SCT/EEOUM‘ZS -
sat ur at ed-aqueous. NAHCOB. - T-e-: Or gani. claye T.Was’ washed W|th br| ne,"
separat ed, . drted. (MySO4) and tconcentrateéed invacuo.- TFhe. crude sol d. ;
was''tri tuat ed... with ethyl: acet at e ‘and hexanes,’ coHected by fl Itratlon____.h
and .air- drledto affordthet (:5-.7) as -a |ight yellowsolld "H NMR .'_-:..-‘_"‘
(500 ‘M3z, DvSmitggjon ofhe crudg propugt wigh baxapes weéb@ﬂ(rahonahﬂiwﬂdmﬂﬁ Hz) o

g s ot
111" 5. 2%, (t.CDEK) 83’96’5(d,51HiZJ-,- 6‘81@9} (7%4 (ZHHy J.47 (? ﬁgHﬁz @ 1ﬁ5J(=56 8 i—lQ)

Forml-2 2-'0X0- i dro uinol i n-3= dol e-F-carbox I'ic™acid : .i;
t est butyl The- 16, lﬂbﬂ-r&?a@:ea{}a/ﬁ@ﬂ(@mo@ﬂ& FWI0N) (@i6H)t hie al cohol - (5 T

10.32 g, 10 equiv) - were melghed into-a’l liter: flask and suspended I.n- dry
di chl or one?hane (500 nit): The. f eacti on’ mi-xt ur e was "heat'ed .t o745¢: and

was -conpl- ete Byloﬂonﬂ-gﬁﬁblmhtaﬁ&ssgraphy after Hh.. The Xt ur.e-.was - aI lowed
to cool ‘to anmbient tenperature -. d the manganese oxi de(s) wer e

renoved' by vaé&ﬁr%{hl?mr}wﬂpewnomlrw@m B)ri'@jasp‘d@gbﬁd intsya mmbrﬂaslhmd‘ Tt eF-
trit t tn d. h )
to ¢ v n Sl ol OVl BEuo RN TP bl b 5SHht RO OEE rl“é@’fu,.“m :

' concent r at ed and alfewerbtotreflat farid it tbe:oni’pletEm&idehy dﬂal?eis af 1€ bhugereabtio - Th e

solid was trlturat Wlt”l meth d ethyl" acetate(15 ~ )‘
fol | owed 1?)y VHE T Lo oy ?‘ﬁ HBOL lﬁ‘lfrtgnb?ré@(ﬁ:f" lowgdhby -

| i ght - yel 1 ow ﬂild@&h’ﬁﬁh%@nﬁlbﬁd e N
DVBO d6) ‘8 12,15 (s, 111). 10:08 q?k”é['ﬁ%“ Ti°“°|5|ﬂ’ Qﬁ@dl}@@% (d,
1K J= 8.5 Hz) isofatadby vacumfiltration o(lbmbmashmg \&ﬂ5wa11=r & O8LYThe water znd
((egt é:—l 5‘_] :_8)7 > ’of%ﬁé‘ﬁ chﬂ wgzl@rmszg’d?ué(fietv%c@mﬁ]fbrg htola@oi'd tzle%esn(em H)
qmnchnone as a tani powder (5-5), "H NMR (500 MHz, CDC13) 5 12 13 (br s, IH),
15 871 (s, 1H), 765 (d, IH,.I 75Hz) 754(111, II—I),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), teh‘akls(tnphenylphosphlne)palladmm a7
& 1.48 mmol, 0.04 equlv), and lithivm chloride (4.69 g, 110. 7 mmol 3 equw) in’

'dloxane/2M-aqueous Na2C03 was degasscd and heated at 80°C until the boromc aCld
is not detected by thin layer chromatography Addmonal boromc aeld (0 2 equlv at a
25 tlme) Wwas added to the reaction mixture untll all the 10doqumohnonc (5-5) was
consumed complete]y (1 S equwalent of the boromc acld, 54,in tota] was requu-ed)
The reaction rmxture was partlt:loned between ethyl acetate and saturated aqueous
NaHCO;. The orgamc layer was washed with brine, separated dned (MgSO4) and
eoncentraied 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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5- (4 Methanesul fonyl piperazin-1_ yI met hyl )-2-(2_ .
oxo04, 2-di hydro-quinolin-3-yl) . ‘'indole-l-carbox lic acid té?ﬁpﬂlﬁfiﬂ“ ester

(5 9).. - 82, : I.LL 2004 .To a stirred sol ution-of the-aldeh é

g, 5. 15 mﬁa“ﬁ?&% ui'v) cand N met hanesul f onyl pi.per.azi-ne. acc‘s’i T@S ‘lf%%li%alt
(4.629," 20.60 - nunol:, ‘4 ‘equi v)in: di chloroet hane: (400 L) Wwas.-added:at-. .
. anmbi-ent - terrperature acetic acid. (1.2 rrL) The: ‘as treated. with SOdI um .
tri acet oxyborohydrl de and stirted for.. 3h ‘The reactlon stopped at - 76% of |
conversion -and treated with.MySO4 -and add|t| onal 1 g .'of .the hydrl de AfteT
further ‘sti rrllnbgatfam‘brent teﬂnpenaemet'llherream“nnmupewaemrﬁhmeddmmreenmthyh xt ure

was partitioned en et acet sat ur.at ueous eo: - The.
organic-I ayer a\% ozlrlli3l h%ﬁtaaf?ﬁ% ?fgﬁ'tléga apyashed pighdring, “thef
wi th brine,. W%&f@fg&mhﬁué&e Mﬁl%cﬁ@”ﬂﬁ%ﬁ&ts%ﬁdwm&edme L

crude solid. was 10 di-ssol ved in. dinet hyl f onnam de ‘and.treated. wi-th the .
activated- carb’o‘ﬂl 6‘thm€¥3m mddreéanesmllgetedhy@eaumdmsdmdmeﬂ’mdam@d to

5118 vas Sol RaselnN ) 454 Bibe S SobO RNt L @@%@t@nﬂéﬁ‘&' g

concentrated’ QHWED?(&HH)@DS*@,‘MHU%BQ%ZW‘M ANC):! )=75t& erazgduftyi

filtration an vacuumdrledtoglve-- thanesul onyl -p

yl met hyl ) - 2- ( F- @12 17507 0 AN H, o385 Hz)i M@K@—lﬁd&rbﬁm,l B2 U,

tort-butyl 9 i

1206 (s, 1 elﬁla@s“ﬁtaﬂlﬁﬁfﬁf’ﬁdﬁ%ﬁﬁ H%O(@ﬁ%lﬁ ER kL
Hz) . .7.55 (s, 9y} 7.53 (dt; 1H--J 8.0/ 15 Hz); 7.35(d;, IH J=:8.5 Hz)
7.30.(dd, 1H -J= 8.5, 15Hz)722(t ||-~-J—'75Hz)676(s H)

3.62 (s, . él) 3.16 (m. 4H) 2:87 (s, 3H), 2,48"(m4H), 1.35 (s 9H)

3- 5- 4- 'VEt han mlnHﬁrl@ mlllilé-f‘-g&l)o" 'hcac:d]tléli-bl:l oI|n-
2-one (5-10)

5- (4- Met hanesm@&pl per azi n- I - yI met hyI ) 2- (2 oxo- 1, 2-di hydr 0-
The pre-acuvated MnOz (345¢g, 15 equiv) and the alcohol (5-7, 10 32 B 1. 0 eqmv)
were wexghed into a 1 liter flask and suspended m dry d1chloromethane (500 mL)

15 - 'I'he reactlon mixture was heated to 45°C and was complete by thm layer

chromatography after lh 'I'he rmxture was allowed to cool to ambient temperature
and the manganese oxide(s) were removed by vacuum ﬁltratton ‘The resultmg pad of
oxrdes 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
vaeuum (5-8), IHNMR (500 MHz, DMSO-dﬁ) 81215 (s, lH) 10 08 (s, lH) 8. 26
d, 14, J= 15Hz) 824(d, lH,J 851—12:) 815(5, 1H), 790(dd IH,J' 85 1.5

25 Hz),777(d, IH J= 75Hz) 755(m, lH) 737(d, IH J= 85Hz),724(m, IH)
7.01 (s, IH)

'5—[4-Methanesulfonvl-pmerazm—l-vlmethvl)-Z—(?.-oxo-l 2-d1hvdro—qumolm— —vl)-
mdole—l-carboxvhc ac1d tert-butvl ester (5-9) --.
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25 quinolin-3-yl)-indole-Il-carboxylic acid tert-butyl ester iA 'IA‘%P 2 g,
1.863mmol ), dinethylsulfide (1.2 nL), water (0.6 nL) and -T P I n

di chi-oronephppgedkl nL) was stirred-for.1.5 h. The: reactl% g%% vaas

concentrat ed in vacuo, partiti oned -bet ween et: hyI acet ate and saturated - -
aqueous 'NaHCO3. - The ‘organi c |ayer was washed ~w t.h brine, separated dr.i ed :
(Na2804) “and concentrated-in:vacuo. The. resultl ng erude 3Q ‘solid-was -
puri-fi-ed- by rever se-phase |iqui-d chrorrat ography (H20/ CH3CN gradl ent £83. 19 :

Apri:l- 2004 Wlé'h 0.1 % TFA present) 8gl ve trifluoroacetic acid salt of -
5-10. oy shiziel SRRRR @ 3&9?1%&?1&@- P Brigbhmeol) bgaivierd Nashed. vvrth

b fleBithn
part ¥ oﬁiﬁaéet kel Plpin OBICICOAS 18 Bt 660 £ QORI IR0 o et

i nvacuo-to gi d@h&@ﬁwﬁ%@h@mhﬂmtmbmmpeﬂm%amtﬁm (thL)DNEé} d6)--
8 12.07.(s, '

yI et hyl) = 1#'\‘2% i B ‘tﬂ(ﬁ ""?ﬁil?‘algdd’&ﬂt ﬁéac(a?x)fb‘j‘f°a3§ﬁ?§’(%nﬂgﬂ¥fe§r&r|3ew

li-d; 2 H
SH(z)) i L SNWﬁ@fwétﬁgxlkﬁ)ppezi @?ﬁ%tof cbﬁbl_ezrsj]icm %n%gb@:d mtﬁ%gS@}?and]dﬂi)m]ongj h%
7.46: (In, “2H) of t‘heasdcde Afjer figrthes stiming o 1h the reael‘,llpn wag ¢orppleted Bhe réactién (‘M-

t“r_beatasezolatjt rg I'ent. %soe?roeracgg)g&éﬁeggﬁ%ﬁ%% %cyg/ahn@tg ﬁé‘?&%ﬁww The -

reacti on- :mi-xt pirg@nic layer Wwas once: aga.m washed with saturated aqueous NaHCO:, and then with
3I5(4 Methagresulfonl-l oX)E-7 |pera21nl-y|rret yI')-1tin ol-- ylllH-
gui nol i'n- 2- onBMA% SappYated dried vathy ) gpd ioweneetséewaoape'ﬂnwu%eql@wame

resul ti ngygr-u raphy |
(Too) BT o dSsoid 8 RBepHtLlyide Bl wERUPLRE AL, vﬁat??t*‘bﬁg?%?ﬂ?%%gac. e

sal t-of 5-11-solutjon (ankite] mwmzntramsomm wigich a5 quickly mmﬁ)qdaﬂhﬂe&(aaol .

| 11. 86 7 74 (d. 1Il, J= 7.6 Hz)...
7.H%s4 (d, 1H (S‘—]%QD’%LW %‘?;)“lﬁ)as &%@a("%@}ﬁ)’m f‘i‘%ssf’}ﬁeé% 4. 97 (s )2H)
3.85, (t, Zdzm’eﬂ;ytfbmaﬂmde7céﬁ):mm’iec7t% &tﬂuatéalﬁthanéﬁ&nol 2160lmf §l. - |

J=12.5. Hz) 0 3.34 (t, 2H J=/. 11.9 Hz) gs 3H) ounds 3-12 through
5-65 in Tabl ecallegted by fil E?éé@p%“df"@?“@'ﬂsefl@ else stbacasgﬁonyl-plperam -1-

15 .,:yhnethyl)-2-(2 0X0- 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, iH,J= 85Hz) 730(dd, lH,.I 8.5, 1. 5Hz),722(t, IH,J—
N - 75Hz),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- .

. 2-one (510} o : - L N
- Amxxture of 5- (4—Methanesulfonyl—p1perazm— -ylmet.hyl)—Z—(2-oxo—1 2-d1hydro—
.' 25 | 'qumolm-B—yi)-mdo]e-l-carboxyhc 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 react]on mlxture was concentrated in vacuo, part:tloned
| ' 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 reveme-phase hqmd chromatography (HzO/CH3CN gradxent

', -831-




31) were prepared by sinple nodifications of the protocol s above

Sel ected 25 spectra are as follow 5-14, 1H NWVR (400 Hz, 12 18
(s, ILH),. : ‘8. 52 (s 1H), 133 (d, 1H; J= 7.5 dt-;
1H, J= 8. 5%(?%”1&?9 o (d, J= 90 Hz), 7. 45 (s wl)%}?@]gz?l%%ﬁ(m RPE

80Hz)729(s 111)725(t “1H, J= 7.5 Hz), 7.08 (d& 1H, -J= 8.0, 10[
Hz) - 3:55 (s, 2H), 3:.42 (m- 4H), 238(m 2H), 2:32.(m- 2H),;.1.97 (s T
311);.° 5220, “H NVR (400, MHz, "DVBO-d6) 8-12.16. (s, . 1H),--11. 53 (s, 30, 1H) g
8.52(s 1H),; 7.73 (d, iH J=7.5 He), 7.52 (dt, 1H .J= 8.5; 1.0 H), 46
(d, =84 ot l%lT&@pzcsembtocgmgmrmqaeé@mgSS-aﬂaAllghoﬁacUons o

e 'le) 457(88 %‘Qé‘" ‘Eﬁgﬁ‘&q@dé &H“ngﬁgfgmﬁé)lﬁget%%eé %ﬂgﬁg%ﬂdfﬁa%ew 9=
2. 83, 3H), a@u&ﬁsﬂa&O;Tﬁ&o@hﬁwlaﬁr%&sv&dsWtﬁﬁﬁn YidepaBBQIsR) B . 12. 15_.

b 1 11: 51 - : I'H J=.-7 - =7.52 dt
(br s 16, 3 'upd icpirated i Ashiogo Eivecut- +Meﬂmaeolony?-mpp@;m WLt

50 20 0 o e i o AL,

o) (7d521'(_|dt Jsmm&m 27 (& 1805, (154 (S11E9,2.53 @, &!EI),,7;7HS‘(¥?IE§J§=| E)E)
T on o (o, 7m11)315@(91&1;dﬁé§1i4%&'{t”ﬁr@ma}i‘w%8(43§1H F0b5E), 189

éal-fgngmHé)esB{%igﬁg "sz?d_%‘)I Jf?g?ézaw’ﬁ (g ﬁ%the corl’esp (§?}§Tb i( ﬁdary ..

ani nes: “(‘by t#dAE)L2. 8D (s>3H}Y 2a¢8:{1ﬂ,3%l—1‘)r especti 'vety, Wit h-met hanesul f onyI
chl oride Qd 15 dij sopropyl.et hyl am-ne. i n- di chl oromet hane at .ainbi-ent.
tenperatu Car boxyl i ¢ aC| ds (5 18 29,30 and 31) were synt hesi zed from ('

t he parent. -esie m&‘éth eh Hinky-2 RE- 1R dr ol ysis
(NaO—VEtO—|at { g, 124 mmol )" was dlssolved
in EtOH (I (I 20" The mi-xture was heatéd to 90C.-

e lyew s WERR A e b At ATl
condensed, angmbimt Memzednﬂs;awm (70 %33 ingpo Qamtma) aMekeactvn m@XaRES
15 was stirred for 1 h; conccntrated in vacuo The resultmg crude solid was punﬁed by
reverse—phase tiquid chromatography (I-IzOICH_a,CN grachent W1th 0.1% TFA present)
to g[ve 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=17. 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 (.
20 2H,J=11. 7Hz),373(d,2H J“132Hz) 3.61 (d,ZH J= 125Hz),334(t,2H J=.
119Hz)304(s3H) SR L | - 'f

x>
”

'Compounds 5—12 through 5-65 in Table 5 below (except for 5—15 16, 18 29, 30 and
31) Wwere prepared by sunple modlﬁcatlons of the protocols descnbed above Sclected

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 IH),852(s 1H),773 (d, IH,.I ‘75Hz),752(dt, 1H, J = 85,1 0Hz),746(d, lH,

¥

-84-



trifluoroacetic acid was renoved on the rotovap. The residue was taken; up
in water. and the material was centrifuged. The water was d@O&Mk2094 and

the solid, waseedsyzed 25 by HPLC .for .purity.. The product
i sol-ated as a- yel low solid: 'H)IMR (500 - Mz, DVEO-d6): 1‘@'@?’(’%’%

1177 (s 1H) 858(5' 1H) ;. 7.74 (d; "1H); 760751 "(m3H);
(bs 111) ;. 224(m 4I—|) 2,15 (m 4H) 112(bs 3H). -85 19. Apl’l| 2004
Corrpound c..e. o Structurens. o - Conpound Narre: . Noi

0((55[ Iouep Lﬁﬁy'iﬁrﬁ%ﬁ b %“ékil'iﬁ i fﬁEfNH aflshaanb i sk‘éﬁ'wi%—%? ”THH

S a2 SR st M &y 2sas0

(m, 6H); 5-23, 'H NMR (400 MHz, DMSO-g) 812.15 (br s, 1H), 11.51 (s, 1H), 8.53,

(s IH) 773(d,1H,J 75Hz) 752(dt,1H,J 85 10Hz),745(d,1H.I 9.0 -

5. Hz), 744(s 1H),738(d, 1H, J= 80Hz) 729(s 1H), 725(t, 1H, J= 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
(d;1H, 7= 7.5 Hz), 7.52 (dt, IH,J ss 10Hz) 747(d, 1H,J= 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 lHJ' 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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S NH NH - Cycl opmpyl N-[2=(2-o0x0-1,2- O 5-15z

ydr 6-qui nolin-3-yl)-1Hindol-5- N1 |nethyl]-methanesul fonam 19 4pril 2004

0- (2~ Met hoxyogmydﬁ; N-[2 (2 0X0- 5= 16NH NH.1, 2- di hydr o- qw n@h‘l‘ﬁ}S@oﬁdsﬁs' H-.-v_

( ~,~rndol - 5=y et hyl] - ~Ne CH. et han€sul- fenam de-O=S .
{(2 IVEthoxy ethyl) [2 (2 oxo-'NN _ 5 171372 di hydro QUi no||n 3 yl)-IH-
N~ 0-CH3 . } dol-5-yl.met hyl] am no } .¢.1'_0r0p| onl c. aCI d met hyI e‘ster_ o

. 2- Carboxy et hy1H2 net hoxy ShL
BERTE PR BN TABLE5 ‘ T
< {Compound . " - . - Sumxme *@%F?*,,-g; Cbmmeﬂﬁﬁmmsb-,;_}f;‘

0 Ne.

PR 3-(5-Cyclopropylammomcthy1 1H- . '_

1osaz ' ';,'-Tndol-z-yl}m-qmnohname

A : 3 {5 [(2 Metboxy-eﬂxyiarmno)
[ IPORT S E I
'. _:qmnolm-Z-one S
.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

514

5-15-

, '1,2-d1hydro—qumohn—3—yl)—lH- :
:‘nndoI-S-y]methyl]-

. jmethanesulfonamide

1 56

- 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.

ethyl)-[z-(z-oxo-l ,2-dihydro-

_ ‘qmnohn-B-yl)-lH-mdol—S—

.'_ylmethyl] ammomum tnﬂuoro—

{518

acetate

-86-

V-G-Methoxy-ethyl)-N-(2-2-oxo- -

 methyl]- -1H-indol-2-y1}- lH- B




NH NH 5-18thyl)-[2-(2-axo-1,
-5- H CH ol net hyl] -

ui nol i n-3-y1)-1Hi ndol
- 86 19 - Apr-ivho-8082s -

| methyl 3.7 1H i ndol - 2-.
[5 (4I\/Et hyl -

\
NH NH

R T I

ndol -2. yl]

5 oxo-‘

2-di hydro- CH3. 0-

N
oy -I]

NH--

= hx-n U noll

Ny.: :

NH NH 5- 20.:= [1,4]d|azepan I—yI arret hyl) 1H" :
1H-qU| nolln 2 one G—I o [5 (3 (R) Hydroxy pyr Olldln I

amoni um tnfl uoro- 1%Ag Ie%
-1 5- (k= C><o 1, 4=t .hj. ormrphol 'fbﬁusdﬁ;zﬁsz%gs

-N|OO 004

n -0 oner= ;0
Nf

ate F

] 520 | one

qumolm—2—one

5-22-

quinolin-2-one

523

3-(5-Plperaz;n-1~yhnethy1- 10

— ﬁndol-Z—yI)-lH—qﬁinoIin—Z-one ‘

‘ .5-24 e

BB Dimethyl-piperazin-1-
y]methyl) IH—mdol—Z-yl] lH-

‘ qmnohn—Z—one

5-25

pxperazm— 1-ylmethyl]}- 1H—mdol-2-

' yl} lH—-qumolm—2-one ‘

3- {5-[4—(2-Methanesulfonyi—ethyl)-

506

EZNE 2-Oxo-1,2-dihydro-
\: qmnohn-3-yl)-1H—mdol—5- o
ylmethyl]-pzperamn l-yl}-proplomc -

|acid ethyl ester

527 '

B Methyl3- {4—[2—(2-0)(0-1,2—

[dihydro-quinolin-3-yl)-1H-indo}-5-
yimethyl]-piperazin-1-yl1}-propionic|
‘iacid métﬁyl ester | J

-87- '

/' N

—F- [5-(1-Oxo—1 4—thlomorpholm-4- 1
‘:ylrnethyl)-IH-mdol-Z—yl] 1B
/" iquinolin:2-one - ."-’ T
PG MetylSoxo-
v, 4]dxazepan- -ylmethyl)—lH— i
| - 1ndol-2-yl] IH—qumohn-2—onc e o
B (3-(R)—Hydroxy—pyrrohdm—1- 1
-' -fylmethy!)—lH—mdol—Z-yl] lH- .

- B5-(1,1-Dioxo-1 4—th10morphohn—
=\ "l4-y1methyl)-1H—mdol-2-yl] 1H-




5-21_ Imethyl)-1H indol-2-y1]-1H ZOiN \uinolin=2-one o -[5

Di oxo0-. 1, 4-t hi onor pholin- 5-7) NH NH 5- 22yl ni et hyl } - 1H i ndol 1QN’F']2%4-
\ ui noti n- 2-vpBR1/2402s Pi per azi- n-1- ylmethyl =1 H .HN NH:NH 5-23f /p@@hjsao/zsgzs
yl) - 1H-qu1 nol.in-2-one" CH3 , .0-[.5:(3,5- Dlmathyipl peraZIn I- 524NF1

| met hyl") ~1H i-ndol - 2- yl] 1H- N NH Ui hol i n-"2-"one:. S, e e

5-[4-(2- i\/éthanesulfonyl-ethyl) 5:255'GH3. 0i peraZIn l S
yllnethyl] -1H-i ndol - 2- NNHNHl} ‘IH qui -, nol.in=2-one " NH L
H, - . {4[ 2-.(2-'Oxo-1, 2 di hydro-- 5- 26; ui-nol i'n--3- yl) 1H—|ndol 5: Irrethyl]

p| per. az| n- 1 -'\J_L nr nm onLc nm ‘d_et h\/]_gc.t_pr . - -
- - Mgt hyI 3- {4J[2 {2-.0%9-1 2+ e 1 _53 {4~[2 (2-0xo-1,2—d1hydro-

528 [l qumolm—S—yl) -1H-indol-5-

e 'ylmethyl]—plperamn I-yl}-butync S

& “"-:l'..":f;"fac1d methyi ester

R Carboxy—ethyl)-l [2 (2-oxo-

s 5.29 g 1 2—d1hydr0-qumohn-3-yl)—1H—

P2, Z-mﬂuoro-acetate

I _'_nndol—S-yhnethyl]-plperazm-l-mm

\ 1,2-dlhydro—qumolm-3-y1) 1H-
o ﬂnd°1-5-ylmefhy1]-plperazm 1-1um
S P 222—mﬂuoro-acetate

I 530 -

i 4—(2-(3=ﬂrb°xy pmpyl) 1 [2-(2-oxo- 1 7

[ la-(2-Carboxy-1-methyl-ethyl)-1-[2- |
R (2-oxo-1 2—d1hydro-qmnohn—3-yl)— 1
' 1H-indol'5 -ylmethyl]-plperazm—l-

531

- 1um, 2,2,2-mﬂuoro-acctate ‘

5"32 '. -3 -[5- (4-Acelyl 1 4]d1azepan—1- ]
Yhnethyl)—lH-mdol—Z-yl] JAH-

- ,qumohn—2-one o

.'“-S{S't1a4]Di33€I'Jan-;'-1-y1mcthy].1H_ '

533 (¢
| {indo}-2-yl)-1H-quinolin-2-one

s34 |9 N ANH N B5-(4-Mothanesulfonyl-
o 'g\/N A AN\ [1,4]diazepan-1-yimethyl)-1H- .
' : ' Jindbl-z-yl]-lﬂquinoﬁn-z-'one f

- .88.




~p" NH NH 5-27cH, NI / \ \ / .ydro-quiuolin-3-y|)-1|—l—indoli%p-2
| met hyl ] - pi perazi n-1-yl}-propionic acid nethyl ester .-87 19 N 0?(5}04

PCTI.USQQ.- 2. 1925 {4-[ 2 (2-0¢0-.1, 2-.di hydro7 I NK 5-2%ci.
i ui nol. | n 3 1H—? ndol'-5- " I'met-hyl. }- pi pera2| n- 1~y| b‘utyrl o gﬁ’%@/@fﬁyl .
ester. (2 Car boxy: et hyl )=1-[:2-( 2Z- oxd=; "HO:l k. N '~ "NH'NH"-:~ = 5- 29th.fj

-1, 2-di hydro qui nol i a=-3-y1) - 1H.. .dol - 5= yI met hyI]-pl perazun 1~ |um ;.
,2,2-trifluora-acetate.. o(2- Carboxy propyl)s1- [2-(2-0x0- '5- 30HC1\1~ NH: K. oy
1, 2- di hydr o- quinalin- '?L-\/I\ IH- a . N i - dol 5 vI mathvl]-m Derazm I-|um;‘~.
_F,2,2tr|flu01 acetate , AR © N . C e S .
5-35

: 3- Oxo 1 [2 (2-ox0~1 2—d1hydro-
N7 :qumolm-3—yl)—1H-mdol-5_, 13
i f' 'YImethyll-plperazm- 1-iun; 2,2,2-

< '..,':rjtnﬂuoro-acetaj:e PO

- 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 B
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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DCH3 ~ L ko 5.31! (2-Carboxy-1rrethy|-ethy|) -[2- N~
. 2-0x0-1, 2-di hydro-quinolin 3 yl)- of 1H i ndol - yI nmet hyI ] p| ggﬁgQ\%Oq‘i

2,2,2tr|fl tate .. !'o N 5-32. NH
NH- [ 5-1{ 4- Acet y'ﬁj 4] di azepan-|-. et hyl) 1H-IL ndo[-2 yI] : P&Tr’i%ﬁ"“’z“ison
5-33H p - (5[1 NH- NI—l4]Dazepan1yIrrethyI-H—l— ~N,- \ o N oo
dol - 2y1) 1H— qU| nol l n- 2- one 0, SCH3 o 5 34T I NH NH [5 (4 l\/bt hanesm fonyl

. :.3 [5 (3-D1methylammo—py1rohdm- ‘
' ft-yimethyi)-1 H—mdol-2-yl] lH-, f

' ) qumohn-2-one

c :f‘__4-[2-(2-0x0—1,2~d1hydro—qmnohn~ ::
X B-y)-1H-indol-5-ymethyl): .~ | ¥
e l.._plperazme-l-ca:boxyhc amd i . -
. i'f-':dlmeﬂlylazmde L
- {5- [4-(2-Ammo-2—methy1— B SRR
Epropanoyl)—plperazm I-ylmethyl]- i i |
; ‘lH-mdoI-Z-yl} 1H-qmnohn—2—oneA : Q
V{1001 2dhydo- |
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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~N- [1, 4] di azepan 1l-ylnethyl)-1H . dot-2-yl]-1H -quinolin-2;
2-di hydr a-

April 2004 .O 5-35HEN i
[ unol-i:.n-3- y\iga,-ui)quz@dol

-f uoro ‘acet-ate
/1 et hyI Y~ 1H4ndol -

(5

droxr =et hano 1- \ /

2=yl ] -

5-: Fl net hyl ]
+5- 36NH NH

NH = NH- Oxo-i-[2-(2-o0xo-1,

rpera2| n- 1 yI met hyI I- 1H—| ndol

21)

18Ry f&ﬁ)z&lg

pi perazin-1 ium. 22,2
[ 543- ani-no- pynroli di n-1-, N’ PCT"{SOWZSGZS

1HU|noI|n20neo HO H537NNHN3~'5 42H
---1 H-qU| nohr|

2 one,

g 5-50

. ,piperdmecarboxylate

- thYl '1‘{[2 (2-0X0—1,2-dihydro~3_ ' -'_i_ B
N .umolmyl)- H-mdoI-S-yljmethyl}_‘_ ' L

CSSL Qe

T oxe-] 2-d1hydro-3- e
O :qumolmyl)- H-indol-5 -yl]methyl}- I8
£ 4-p1perdmecarboxyhc amd :

- {[2—(2-0xo—1 2. d1hydro—3— 1
: -_‘qumohnyl)-ll-i-mdol— -yl]mefhy]},‘, . v
. 3~p1perdmecarb0xy]1c amd 1

i (17{[2—(2-0x0—1,2fdlhydrq-37 1
\ . Jquinolinyl)- 1H-indol-5-yl]miethyl}- | .-
-piperdinyljacetic acid. :

- 3-54

(l {[2-(2-0x0-1,2—-d1hyd1'0-3-
-lquinolinyl)- 1 H-indol-5-yl]methyl}- |
N -plpermnyl)acetlc acid

5-55

3- [5-( {[(1-meﬂ1y1—5—0xo—2-
pyn'ohdmyl)methyl]almno}methyl)
— —1H—mdol—2—yl]-2(1H)—qmnolmone

- 5-56

3-[5~ ({meﬂ'nyl[(l—methyl-s-oxo-z- 1
":.pyrrohdmyl)methyl]ammo}methyl) '
'-lH-lndol-?.-yl] 2(1H)—qumolmone |

557,

3—(5 {[methyl(l-tetrahydro-Z-
ylethyl)ammo]methyl} lH-

ndol-2—yl)-2(1H}-qum01mone

5-58

H 9 3- (5 {[methyl(4—p1pendmyl)ammo] _
- methyl}- 1H-mdol-2—y1)—2(1H)-

: N, 7\ -.
"HO T qumolmone
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[4L O(2 5-38NH NHHNGAd x -3 th -, - - - Ty 1oy -nme oXxY- 49l 2004
[ ropyl)-pi perazin-1 yl nethyl]- , dol-2-yl} -1 H qui nollni oRe

o- Met hyl:-N- oxo0-1,2-. 539N clfflydro qwnolmSy% | --5-. -
NH NH Imat h‘if’l"]"[“é%zrm i d| n-3: yl}-» /cet ani d de 0 =(5:{[4-(am noéf) ofﬂ%?stZN-- -

5-59 B-(S {[2-oxotetrahydro-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

B-(5- {[(1-tetrahydro—3—
furany}ethyl)ammo] methyl} lH-
hndol-2—y1)-2(lH)—qu1nohnone

5-61

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
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'5-40.H NH i perazinyl]nmethyl)-1Hindol-2- N 1)-2(1H}quinoli nggﬁpg.l 2004 - ~Nl y

{ 1-[2-(2-Ox0-1, 2-di hydro- . CH3 5-41. O ui noIin-3-yI)-1:—| I n (3
1et:hyl-] - pyy dogs1-3-yl}- .. N ./acetani de. ... -89 19 Apri 219912[1

Di met, hylam n%@gygrq%olldl n-. CHB N._ D 542NH NHL_yl'ret hyl ) =1H-in o@ Ekéﬁ

\ /. u1naI|n -one:. 0 [2(2 O<012d|hydro qumolln- N NH NH

SCHEME 6

-EDC, HOAT
EtaN

2- (2-oxo-1 2—dmvdro-3—qumohnvl) IH-mdoIe-S—carboxvhc acu! (6-1)
5. Asolution 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 sodium ‘phosphate monoba51c (0.14 M
355.2 mg, 2.57 mmol 2.00 equlv) and sodmm chlorxte (232.8 mg, 2.57 mmol 2. 00
eqmv) Addmonal sohd sodium phosphate monobasrc (380 mg; 2 76 mmol 2. 14

10 - 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 witha 25 1 mlxture of aqueous 10% sodwm
bisulfite solutron and 10% potassm:m hydrogen sulfate solutlon (2 x 50 mL) The
orgamc layer was dned over sodmm sulfate, concentrated, and combmed with a'

15 preclpltate 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,3H) 795(d, 1H,J=1. SHz),

N
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.5-43" IHindol-5- Inmeth I] cFb iperaai ne-1-carboxylic acid. 19%'?’3(%% ann
o . {5-. [4(2Am'n02methyl .,HNNH NH. 5-44n+ie

ropanoyl) PIVIDAY; -ylnet hyI] L H-indet =2. yI} 1H-C|Ly ne .
CH o-{1- T2- (21%30 1, 2 dirhydro-" ; 5 43H N.$-=--0 d&%goﬁfz&gg

oqui noli.n-3-yl)- 1H—tndol 5: . -NH NHJrrethyI]—- yrrolldln 3 yI}— N -
et hanesul:fonam de \ . - CHIVBthyI N-{1-[ 2-.( 2: 0x0-1,2--5-46C s
i hydro: gui-nol'in-3¢ yI)-IH-lndoI 5. -H3="N 0" NH-NH’ Imsthyl] pyrrolldln 3 yI}

/ et hanesulfonam ide . tetrahydro-3- N N ,
yl am no] rret hyl ﬁl@allﬁﬁe’f §£Hz) 753 (IH)J 78),7%6(d 1H J—7 8),724(t IH,J*

78) 1 36(s 9H)

tert-Butyl 5 { [4-(tert-butoxvcarbonyl)—1-mpe mxllc }-2 (2-oxo—'1 2-drhvdro—

5. 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 -

10 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—

15 mdole-l-cal’ooxylate (6-2). 'H NMR (500 MHz, CDCly) 58.30(d, 1H, J=8.6 Hz),
795 (s, 1H),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(1:, iH,J 7.2Hz) 6.73 (s, lH) 3 55-
335 (brm SH) 148(5 9H) 139(s 9H)

20 -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

25 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)

30 11.83(s, IH), 8.59 (s, 1H), 7.75 (d, 1H,J=7.9Hz), 7.74 (s, 1H), 7.59 (d, 1H,J=8.3

-94 .



H: / .\ 1)-2(1H}-quinolinone 5-48. O H p-(5-{[4-acetyl - ﬂ( 1 2004
NHi peri di nyl ] methyl }-1H i ndol -2-yl > N (1H) qui nol i none 5- 49Qo G478

- - (5={[ 4-( RFd.
(1H).-'qui nollnone ‘9019 ; Aprll '2004..5-50;" <. H ot hyf -

bﬁﬁgfonyl )-F- g.N. -H. ~|perrd|nyl]methyl} 1 é:pdol 6z)gl}

’E§'{9’2§

2- di hydr o- :3- EfO- N “NHurrol'i nyl") - 1H.i'ndol - 5: yl]rretl|yl }-* -
pi perdl necarboxylate 1- {[2 (2- 0X0- 1, 2=dj: hydro 3- N Nw
urol i'nyt) = 1H i ndol - 5- lenet hyl}- Ho Pi: per di-necar boxyl i:c’ aCI d 5 52 H

1- {[2 (2- oxo-
0- plperdlneca

10

15

1, 2-di hydro-3--:. . N NH uinol anyl )y~ TH: ar dol - 5- yl]rrethyl} Ho N

rHs?deM &Ei-ﬂ—g @tha 42 (e, Nﬂl7{3?:(d,(m oko83, Hz)pw lqupm} 3.86:.
—3 15 (brm SH)

Compounds 64 through 6—22 in Table 6 below were prepared by 51mple modlﬁcatlon
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="
6Hz) 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

Compound | - Structure: 1 - - Compound Name
No

6-4 3 {5-[(4—methyl-l-
plperamnyl)carbony]] 1H-mdol-2-

)'1}-2( 1H)- qmnolmone

6-5 2-(2-oxo 1 2—d1hydro—3-
qumohnyl)—N—(4-
pzpendmylmethyl) lH-mdole-S-

carboxarmde
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. pui noIinyI)-IH—indoI-5-yI]rrethyI}- . piperdinyl)acetic aci
Nwl-{[2-(2-0ox0-1,2-dihydro-3- o. \ / \ .uinolinyl)-1HI ndoI 39ﬁp]"F%Fg}4hyl}
- pi per di nyOgef6028Ci d 5-55 0 N-.. H- [5({[(1 ret-hyl - 500 gi

Nyr roal.i di- nyl)mathyl]am no}tethyl) .-|H|ndol 2- y1]' ._-_1H} qum lnon 56 0
H [ 5-({methyl . [ (1-nmethyl.- 5-6x0-2- N : "N:NH: * o
Nyi r-ol;i-di nyl ) met Ryl -].am. no}rrethyl) IH-|ndol 2- le 2(1 H) qu1 aollnone 5 57 H
0- (5~ {[nethyi(l tetrahydro 2 NH: .oyl ethyl)am no] mathyl} 1M

ndol < 2- y|) 2( uingl i none. 'L'-_\R I—I 03- ('-_\- F N
NH Nethyl} 1R i nd®io-2: y1 )= 2(.2H) - HN-UI
559H—(5{[2(xotetrah3dro 3— ON NH [ CHs

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-ox0-1 ,2-d1hydro-3-
qumohnyl)—lH-mdol 5-

yl]oxy} aoetyl)ammo]ethanam:mu

m mﬂuoroacetate
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yl)am no] nethyl}-iHi
-(5-.{[(3 pi
gui nolrnonw@uﬁﬂvbﬁsq (5.
th 1YY)--111-" nd
{[( ; 1- di oxi dot et.C
H/ X

Xi’ otetrahydro 3-

N
H- ( 1
0 /
d

ZZ"‘

I O

. ndol -
peridi nyl uzetyl)am no]

Ho .

.-y1)-2(1H) - qui noli non
N. NH ethyl}-1Hindol -

3??4’9?%43;4

([(1-tetrahydro-3:. H furan:lethy) pé{/ggdﬂmzs

oI 2-y[) - 2(1H) - qur nol i-.
ahydr o- 3- NH™.

thi enyl )am no] H

LN
-yl)- 2(111) qui:hol-i none 5 61H—(5 {[({3R 4R} 4 hydr@xy I

n0|ne +5-62:"
enlamno n'eth 1|H-

i ndol
1 NH-

6-11

1 ({[2 (2-oxo-1,2—dlhydro-3—
qmnoimyl)—lH-mdoLS-
yl]oxy} acetyl)plperazm~4—1um

mﬂuoroacetate

6-12

Emethyl (2R)-3—hydroxy— -[( {[2—
(2—oxo-1 2—dxhydro-3-qumohnyl)-
IH-mdol-S—

yl]oxy} acetyl)ammo]propanoate

6-13

3 {5—[(3-hydroxy-1—
pyrrohdmyl)calbonyl] lH-mdol-
2-y1}-2(1H)-quinolinone

6-14

3-{5-[2-(3-amino- l-pyrrohdinyl)—
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
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t et rahydr o- 2-

)alno Ne .

"'ij_/—\

oW-ethyl)-111 indol-2-yl)-2(1H)-
DL NHffiranyImethyI)am'no]
-2-yl) - %é]ﬁ,)zg(gyl nol.inone 5-65H -(:5: {{ ({1 met hyl:2- -ynolpi4
‘m-ethyl}-111-i ndal -

I
|I 2004 V\U Ol/ 29025 PCTI U500128625 N NBOC

2y|)

ui nol i none 5-64H .
met hyl ) - 1H— g‘)éﬁp"' 2004

)
Ui nol i none 1

2( 111)-;
Vil TFA

6-16

N-methyl 2— {[2-(2-0x0—1 2—
dxhydro 3-qu1n01myl)—1H—mdoI-
—yl]oxy} acetamlde

6-17

N, N—dlmethyl 2- {[2-(2-oxo-l 2-
d1hydro-3-qumolmyl)-lH-mdol-
-yl]oxy} acetannde

6-18

3 {5-[2-(1 T-dioxido-4-
ithlomorphohnyl)-2-oxoethoxy]-
1H—mdol—2-y1}-2(lH)-

qumohnone

6-19

3-{5-[2~(4-amino-1 -plperldinyl)-
2-oxoethoxy]- lH-lndol—Z-yl}-
2(1H)—q111nolmone

6-20

3- {5 [2 (4-hydroxy—1-
plpendmyl)-2-oxoethoxy] lH—
mdol-2-yl}~2(lI-I)—qumohnone

.08 -
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. EDC, HOQOAT, Et3N."N "OH. 6-2 6-3. 2- 2-0x0-1 2-dih dr8 f%dﬁ%i n 1l
-1H i ndol e-5-carbox is acid 6-1 A solution of

2- (2-0%0- I,fvg)dyzbwgdro 3-qui nol i nyI) 1H-i-ndal e-5-carbal.dehy 050
1. 29. znxn equi.v) in a 4:1- ntxture “of “THE :and" t:- Bul

with 2 nethyl ‘but’ene (8 m.), an aqueous solutlon of.. sodlunt phosphate
nonobasi € (0.-14 M--355.2 -ny;. 2. 57" nnpl -2:00" equ:v) and sodluntchlorlte
(232:8"ny, 2. 57 nmol, .2.00.. - equiv). Addltlonal solld sodlunt phosphate
nmonobasi ¢ (390 m: 2 76 mml’. 2 14 10 ‘equi v)'“and sodluntchlorlte (300 ng,
3.32. mol , 257 @éhtv was added .in - m _
reaction: ntxture was":.|concentrated,, a I €

m.), then waghed tmnce with. -a 25 nlxtureOBf

0 m_J,-.-,.-

bi sulfite sol
The - ;
conblned Wth
dried-to.2-(2
(6-1). as an (
(s, 1H), 8.14

; or gani ¢

-oZot
ff"mhite

Ly

ufi on and - 10@6pot
Iayer WA
-a. 15. pr

solldt

T QE (A

SOdIUﬁ]SUJf

"H NMWR (500 - NHz,

’ILI 'I—

hydr ggen Ig

j-n :t he. aqueous

ate concentrated .and

| DVBO)."612:13 (s,

02 1O Anril

1K)

2004 77

m tﬂhhﬁgnex i‘%'f'rrt)

Fayer whi-¢h-was: fi |-t efjed and:
qU|noI|nyI) 1FF|ndoIe 5- carboxyllc

Cld
8. 27

IH, J= 7.8 H)
J= 7.8) 1.3%
carbon | lo.

e o,
) (S 9H)

2-0xo0-1-

(6-2) 130
(718ng 0.

10.321

9 i-nnol

(3 dlnethy anlnopro

L4

4 (t;

T \u,
"IH = 7. 8)
‘tent- ButyI
p - dlh dro
mol-,

Inlnollnyl
tent but)

M&ﬁm RIRSH
-IF+|

2(111)191upmi1aszmme c
hydrochlorlde

PR g (1.

yEURdd L

erd

AR
arboxyl

6(d
AH
2|n?l
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A.solution of 2-(2-ox0-1,2-dihydro-3" quinolinyl)-1Hindole- g g\arfwl iC
acid (6-1, (73.5 ng, 0.39 mmol, 1.20.equiv),1-hydroxy-7-azab % ot ?ole
{52.5 ny, ... ’ I, 1.:20. equiwv),.. and- trlethyl am ne (-112 I,
2.50 equga‘?@0 (5 nL) Was stlrred for.: 20 h.- The. solukcaﬁmﬁﬂgﬁgy
partltloned between Et OAc (3% '100-nt)" - “and mater (120 nL) “The- conblned
organic .l ayers -were vashed with brine (200 Ly, drled over SOdI um sulfate
t hen ‘concentrated to afford the-tert- butyl -5~ {[4 (tert— R
butoxycarbonyl) 1- plpera2|nyl]carbonyl} = 25 0X0- 1 2+ dlbydro 3 qU|noI1nyI)
1H ... 15 . indole-1- carboxylate (6 2)SCTHHMMVR (500" MHz, C££13) <8- 8. 30

(d, 2H J='8:6-Hz), 7.95 (s;.. 1H), 9 (s, 1H) 7.62(d; 1H, - J= 7.6 %)B
7.51 (t,"1H, J—71Hz) 7,41 7 (d, - 1H RENYE 6:Hz) - 740(d 1H, _J= ?
Hz), -7.257(t, 1H, 3= 7,2Hz Prips' *3.:55°." 3, 35 (br - 148(s
oH) . %.39. (5, - 3= ¢ hﬂmn | capdprni - | H- ndol D 10 <2
ui nol'i nohe. (6- tlon‘of er—t~--butyl»-—-————>- . -:goc‘:-"
5-{[4- (tert butoxycarbonyl) 1-piper azi nyl ] caN®oay| }: 22 q0~a. - . -

1, 2-di hydr o-'3- quh%ol inyl)- 1H | e-lzcar boxYflat e (6-2;213 mg -0, 373 mml

|. equiv).in.a 1: mxture of CH

|2-and -t ifl uoroacetlc a0|91(40 m_) was
treated vmth~3 drops of. " DVBQ and: H20,.- and:: the resultlng m xturé was' :
heated at reflux for. 45 . 25 m nutés: The sol uti on was concent fated,’ and the
reS|due was dried by azeotr0p|c _r,erm&_gl of -wat er’ usi:ng:a- 90:.10- mxture of.
t ol uené. and net.hanol (100 .ml)-." I'{_ S. then: pu1‘lf| ed by :reversg phase ‘
chr omat ography (H20/ CH30N gr-adj i-th 0. 1 % TFA... pr eser to . o

provi-de. 3-[ 5- ( IsHpiepsr azj nyl-car y ol < 2- yI] 217N\ of lnol | r-io.n“e k
(6-3) as.a TFA—s—a-I—t—»( ol BeD) - Mﬂ—(—ﬁo W ,\'O) '8 12.21 (s, .'-j ’\
1H, 30.11.83 (s, '1H, 1H, 7.75 (d, - =Y. Pokz), 7.74 (s, IH);

7.59 (d, 1H, J=.8.3 -94 19 April. 2004 - Hz), 754(tN|F=|l J=1 7.6 He)i 7,42
{s,1H), 7.39 (d, |HJ—837yz) 725(m 2H) $3.86. 3150Tm $H)
7'-3

HO™ .
L _NBoc

.

EDC, HOAT
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Conpounds 6-4 through 6-22 in table 6 bel ow were prepared by §i nplgoro
nodi fication of.the protocols described above.. Sel ected spé ﬁp é 'as
f ol | ow. .- 6-

(500 MHz, DVBO-d6) 12.21.(s, ] M 11,77 111
8, 58..(s; 1‘:'.°°7‘H?E¥Rd 1H." J=8: 0. Hz) © 7:63 (s, 1H 7:55. é‘#{“ S09/pf625 7 39 .

(x; TH) 7.387.(d;" 1 H J= 8.8 H), ~.7.60.(1,: IH J= 7.6 -Hz): 715(d I'H .
J="83 H)., 353(br m- 4H) ; 233(b| in, 4H),, 211(5 3H) . 'H-NMVR. .-
(500 Mz, DVB4- d6) 5 11 . 79" (s, 1H):.8.58 (s, ). _8:36 (b’ t 1H g
40- 6 Hz) 813(s 1H) ;" 7.75 (d; 1H, JI-'81H2) '7.65 {d, 1H 3= 8.8 .
Hz),.7.55(d, te ({[tert o gl )11, 38 (d,

| H, J=~-8::3‘-|.—|z . , Jd=. 5. T Hz) -3 07(br 42H J=. 129Hz)
2.59.(m-2H)" =t 1. 17 (m - 2H).= TABLE 6: 15 : Corrpound -
St r uct ur ez Cormpete S4{[tEr-bh difRtiV)sityl ﬁﬁﬁ

| per-azinyl. )car bony] Hind yl? 4({[ ~M( ylg -]aﬁ}l’}r%hnone ?)1%4 6-5

" H (2-ox0- 1. 2ylBpiep acol (64 %601&I mmmmm equ)ewmfidw ed by pdrlﬁonmdol e- 5-'5
lar boxam (l-,e |\lwer 8 hours toa deoxygenated solut:lon of 2—chloro-3-1odoqu1nolme (1-2 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 solutlon (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
10 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)sﬂyl]oxy}mcthyl)-Z-(2-chloro-3-qmnolmyl) lH-mdole-l—caxboxylate
15 - (7-1) asa co]orless oil. IH NM.R (500 MI-Iz CDCl;) §8.25(, 1H,J= 8.0 Hz), 8. 18
(s IH), 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

G 2H), 127 (s, 9H) 0.97 (s, 9H),013 (s, 6H).

20 . tert-butv} 2-( 2-chloro—3 qumolmvl)—S (hvdroxvmethvll- lH-mdole-l-carboxvlate ( 7-_2_)
A solution of tert-butyl 5-({[tert—buty](dlmethyl)sxlyi]oxy}methyl)-Z-(Z-chloro—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

25 between saturated sodium blcarbonate SOhll'.lOIl 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-qumolmyl)—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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H.. 6-8 6-9 610 19 April 2004 [ 3-(dinethylanen6)-2,2- inme LRI stoa! ]
2=(2- oxo- 1. 2— " hydr o- 3- qum)hnyl) 1H ndole- 1- HB)APR'
{[2-{.2-0%0-doo?mdbindr 0- 3..= ui nollnyl) 1 -Hindol-$-.
I]c
»

arboi nyl }=4- pi peri-dj nai-ni” i umi;.: uor pacetate. i-- {[2 (2 PCT’USW”GZS

2- dllhdeO 3 -ul nollnyl) A B ndol 5- |]Carbony|)p| o era2| n pa |um i

'fl uoreacetate.. '1- {[2 (2- oxo-l 2 di hydro 3 uinali nyI) 1 H-| ndol 5 1]
car bonyl) £3- pyarol i-di-frami-nium " ftuor-oacetate . -T ({~ ‘ AR ~..‘
[2(20x012d|hdr03 ui nol i:nyl )~ 1H—|nd01510x) '
,acetyl )am no] el ﬁ&ﬂmﬁ By JE Sﬂlﬂ@rhdbé@,dtﬂa-fﬂ85 }@).1 66 (S IH) 432 (d ZH,J—' e

‘:. ' 49Hz), 1. 81 (brs IH), 1 27 (s _9H)

A . :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-

‘(hydroxymeﬂ]yl)-lH—mdole—l-carboxylate (7-2,1.00g, 2.45 mmol, 1 eqmv) and o TS

L f.dlphenyiphosphoryl amde (0 580 mL 2. 69 mmol 1.16 eqmv) in 'I'HF (20 mL) at 0°C.'.

5 -_ Lo The resultmg mlxture was warmed to 23°C and su.rred for 20 h The reactlon m:xture:‘. :
" 10 | was partmoned between saturated sodium b1carbonate sohmon and ethyl acetate (2 X R

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—
S '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
'- lH),736(dd, lH,J 8.6, 1 SHz) 668(8, lH) 446(5 ZH) 127(5 9H) '

- 20 A mlxtu.re of tert—butyl 5—(az1domethy1)—2-(2~ch10r0-3-qumohnyl)—IH—mdole-l- a
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)

8.07:(d, 1H, J =8 Hz), 7.86.(d, 1H, J =8 Hz), 778(t,1HJ 8Hz),761(t,1H g8

o Hz) 756(s,lH) 735(dd, IH, J=8, 2Hz),664(s lH) 400(s 2H) 1.27(s SH).
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.6-14. 6-15 .' 19 April 2004 1 -({[2-(2-0ox0- 1,2-dihydro-3-
ui nolinyl)-1Hindol -5- |]oxy} acety pi perazin-4-ium W|I uor d2APILEWe thyI

1)
2R) - 3--hyd {[2-. 2-0x0-1, dlhydrOSqwnoIlnyI) I
3(/I]2)>fy} écﬂeﬁ?{]{%mﬁho] propanoate {5- [:(3- hydroxy - ﬂl"l‘fﬁk‘hﬁ)zs&s

yI‘I‘O|IdI nyl ) car bonyl | - 1H i ndol-- 2yl'} -=2( 1 H=qui. nollnone 3: {5 [2 (3 am no I
pyrrolidi-ayl)- - oxaoet: hoxy]-l H i ndol -2 yl.} - (1H)y=qui notinone -(2

hydr oxyet hyt) - 2-i{{ 2-(2-ox0- 1, 2-di hydro 3-quinol inyl) - 1 H.del - 5- yl] oxy}
acetamde-976186196200—|19 ril: 20041rrethy| {[ 2- (2-ox0-1; 2~

ydr o: 3- qw nOI li-buto:gzcarbonvl)-4-mpendmvl?caﬂ)onvl}armno)methvll 2-(2—
chlom-B-qumohnvl)—IH-mdole-I carboxvlate (7-5)
A solutlon of tert-butyl 5—(am1nomethyl)—2—(2—chloro-3-qumolmyi)-IH mdole—l-
carboxylate (74, 204 g, 0 5 mmol 1 eqmv) HOAT (68 mg, 0.5 mmol, 1 eqmv),

5 tnethylamme (101 mg, 1. Ommol 2 equlv), EDC (144 mg, 75 nunol 1 5 eqmv) and
1-B0C-p1pcnd1ne—4-carboxyhc acad (126 mg, 55 mmol, 1.1 equw) in DMF (5 mL)
was sttrred under amblent condmons for1 8 hr The reactlon was concentrated, and the
re51due was partmoned between ethyl acetate and saturated aqueous NaHCO;.;

solutlon 'I'he orgamc Iayer was washed wﬂh brme dned over magnemum sulfate and
10 concentrated to provide tert—butyl 5- [({[1-(tert—butoxycarbonyl)-4~
plpendmyl}carbonyl} azmno)methyl]-2-(2-ch.loro-3—qumohny1)—lH—mdole—l-
carboxylate (7-5) as a white foarn. ‘H NMR (400 MHz, €DCly) 3 825 (d 1H, J-— -.
8Hz), 8.16 (s, 1H), 8. 05 (4, 1H,J= 8Hz), 7 85 (d 1H, J= 8Hz), 776(t 1H,J= 8
Hz), 759(t, 1H,J= 8Hz),749(s, 1H), 7.28 (dd, 1H,J=8, 2 Hz), 6.61 (s 1H),448
15 (d, 2H,J' 5Hz), 412 (m, 2H),2 72 (m,ZH) 226(111, IH) 1.84 (m, 2H), 1.65 (m,
2H), 1 42 (s, 9H), 1.25 (s 9H)
N-{ [2 (2-oxo-1 2-dlhvdro-3-qu1nohnvl)-1H—mdol- -vl]methvl}wf-l—mnendme
carboxarmde (7-6) .
20 A solutlon of tert—butyl 5- [({[1-(tert butoxycarbonyl)-4~p1pendmyl]carbonyl}
znnmo)methyl]—2—(2—chloro—3-qu1nol1nyl) 1H~1ndole-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:lon was concentrated, and the re31due dxssolved m a 1:1 mixture of methanol and

aqueous 1 N NaOH solutlon ThlS soluuon stirred under amblent conditions for 2 h.
25 - The reactlon m1xture was concentrated, and the resndue was punﬁed rcverse—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 qumolmyl) 1H—mdol~5-
yl]methyi}#plpendmecarboxannde (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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5-yl]oxy} acetamde . ,N-dinmethyl-2,- {[2-(2-0x0-1.,2- ihyrl IE"%S’ 2004
3=qui nol i nyl ) - 1H-ind0| i 5-yl 1 oxy} acetamde {5-[2-(1, 1 ~di o}Pdtrh2
hi onor-phol - xoet.hoxy] - . LHi.ndol.- 2-yl }-2(1H) f. qU| noI

{5-[2-(4- aw %)é?)perl di nyt )~,'-oxoethoxy] 1-H |ndol i’B'Q)%%OUIMZS
(1H)=quinol: none '3-" {5: [:2: (4~ hydr oxy-1- i peri.dinyl.):- 2 oxoet hoxy]—l H-
d012yl} -2(1H) qU|nol|n0ner98621 . 6-22719. Aprll 2004
-{5-12:(3-hydroxy- 1. yrrolldl nyl?) - 2+ oxoethoxy]-l H--

dot - 2-y1 )~ 2(“_%‘1 ui i nol'i none” 3- {5-] 2 (4-nor phohnyl’ -2 xoethoxy] 1H=| ndol
v} (19 quind &HZLQHDGS;IHBGC%(LIH,J 8Hz),7.01(dd, 1H, /=8,2Hz), 433 (@, .

2H,J~—5Hz) 332(111,2H), 290(n1,2H),248(m lH) 189(m,2H) l'78(m,2H)

Compounds 7—7 and 7—8 m 'I‘able 7 below were preparcd by sxmple modlﬁcatlon of
5 the protocols descnbed above

TABLE 7

Compound Structure oLl _ Compound Name
No
7-7

-(dlmethylammo)-N- { [2—(2~oxo-
1 2-dlhydro-3-qmnohnyl)-1H—
mdol-S-yI]methyl}acctamlde

2- o—2-methyl—N— {[2-(2-oxo-
1,2~d1hydro—3-qmnohnyl)—1H—
undol—S—yl]methyl} propana:mde

10
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WD, 01129025 PCT) US40i 28625 OIBS~ Pd(PPh3)4 Na2CO3 LI CE DPPA%%BUE%_&M Pd/ C
AcOH, H20 7-5 1 9 April 2004 tert-butyl 5-({jtert.butyl (di met
| I oxyl net h%doﬁzﬁ@s chl.or.o- 3- gui nol.nyl.) - 1H - over. -8 .hours to @ deox enat ed
sol uti en of- 2-ch]'ore- 3-i or I oqu, nohne-(1-2;. 2.00. g, .. ‘yl bor onF LMY
5.60.9; 13:8 m ol ;2. 00. equi v). ‘Was- added. .i'n 4. equal portlons
1- (tert-but'oxycar bonyl Y-5-({Ltert butyl (di et hyl )SI | yi] oxy) met byi )4}J
i ndol:-2. i ndole-1 - carboxytate. (7 1) 6.-91. nxpok; . 1:equi) ;- kit hi um chl’ orlde
(0: 878 g, . 20. 7 mol, 3: 00- equi V), tetraki s(trl phenyl. thSphl ne) pallad1 um
{0.400.g, 0.346 mol , . 0. 0500 ‘egi i v) _Ma_&ueous sodi um:carbonate . -
sol ution (2M 10. 4 ., 20 77 mol 3. 00 * equi v) i n:di. bxane - . (507 m) -at- 80C
and the resultl ng m xture was" heat edan additi’ onal. - T2 h The . 10.. reactl on
mxture was: cool ed then” partltl oned, between ‘br.ine’and: e|thyl acet atel (2 x:
200 " ni L) “The conbi ned- of gan CQ*'hyers wer.e dri.ed” dver $agi um sul fate. and
concent r-at; ed - The resi due'waﬂ,.. pUrrfred by - flash ‘col’ y(: chromat ography .
(1.00% hexane 1n| tirall y, “yrafing to 50% Et OAC |n e ) jto ~prov1d'e,‘_ t-er;tf. ~_-.;
but yt - 5-({[tert | (Al ' ' IR
2-(2- chlor.g- 3 / [HOX _at? 15 ('BHhMgas a.
col or.l ess' qil. _é,soo I\/Hz CDC13) & 3,5' - 8. 18 D
(s, I'H, 8.07 (d,. TH, J=.8.2. Hz) 7. 87 (d lHNJ-C'SOHz) 7 77, (br to M
J—80Hz) 7.6°1(hp t- 1H . J=:8.0 Hz) ,: 758&; “7.45.(d, TH, J_,Bo-‘
Hz), 6.65 (s 1'H,)-‘A4'.87 (s 2H) 1 27 (s 97 (s 9H) 0 13 (s
61- 1)

N NaCNBH3
. L

5 tert-butvl 2-( 2-ch10r0-3-gumohnvl)—5-formvl IH-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 cqulv) 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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20 tert-butyl 2.. 2-chloroo-3- uinolin 1 5- drox eth 1-1H indogl e-]-carbox
late 7-2 A solution of tert-butyl 19 April 2004
S-({[tert-b thyI)sHyI]oxy)nrethyI) 2-(:2-chloro-3-
- qui noI i nylw(ﬂ—éﬁh ol e-1 - carboxyl ate (7-1,.72:50" g, 4. 78 mmlpcqu%o(ﬂ@?@f*
and.:: - triethylam ne trrhydrof[uorlde (3. 89’ ni L, 23.9 ol 500 equi
acetonltrlle (100 rrL) was . heated at 50C for 3. h The: reactlon mXtyr :
carefully part itioned 25 bet ween sat urated sodi’ u bi'car bonate ‘sol'ution: and
ethyl -acetate- (2 x 100 rrL) The. conbi ned. organrc l'ayers weré dri ed over
sodi um sul f at e nadode- d:aadmmylam@ell)tae agvhite foamt - HNMR| (SOOMI-Iz, CDCly)

.2((722;:h;grg 3t :jl nogﬁnﬁl{il M%JW@%@%%&% 116(@ 1 rbox{ggz%) 09

oI5 B e yor G o £ - rbfﬁ%w?sf@rbf

1 8.0 Hz), 1H4.1’=(116Hz),]764](b:t H—LSIHz?SI&),&‘iSS(QEs, 1H3;L]L)27(s}:9m (4, 211 wJ o
4.9 Hz), 51 81(br s, [TH); . 1.27(s;- 911):. dropowi se: over 2¢ m n.: to -~a
ol ution. of “tert: buty[ 2= (2 chloro 37 -'qui-ngli-nyl.) <5< :

1, 8- ¢li azabi cyclté;{ Batdl @-W-Bﬂl%eo.i dﬁ'ﬁﬁol 1§19}).4,01Q Wdrorre ﬁg’l)-l'l:fﬁ’i}idole- xﬂgﬁq@' : ‘

was added .- tent-Dbutyl

5- (azi doret hyl W@lv(tgnmﬂmetbylmaen@mmﬂarmld;m'ﬁw&@ﬂ& 85 uﬁr B@'ﬁmob 137: 3)

hydr-oxynet hyl 00

(hyaroxy et ) Loty e Rkl S RRIY P Lo o QR 1SS nhoft 1)
m) at OC .. Ehboxystel(8i10800mngf 2i0anmehe egﬁiVDTﬁdTHF(ZS%ELB)fadO%BTah&w for: 20
h. The- reacti on m xture-10.was ,partitioned between saturated sodi'um '+ ="

bi car bonat &0 sorﬁﬂbéﬂwet‘fﬁﬁnﬁ%f“éﬁg%’?“tﬁs JW%‘}“WEMPM%P@MI c (
| ayers were dr egf.due 'was - -
pu%/l fied by flg?ﬂ’cgﬂgf{ nﬁﬁwﬁg%‘m‘g%ﬁ%g ﬁ%%f%exa?% 16@ Pnghgo 50%

Et QAc.in hexanet)mbmeébfgnnd: lamwemm;ddtﬁre(axludnml&mqu e@céﬂrated. The :

chl oro=3- qui-nol i I) 1H- i carboxy ate ol-orless Qi H

NM k (500 15 Pé‘f‘gﬁggﬂii &IEB Y@a‘l'g é,’oZ/l

1H, J-8.3 Hz 8
TSRS (ba Etczﬁﬁlgé_kaﬁb} to\bmt,idgtggtzﬂutym—&ﬁgcl{l&b 3-§miaéllndyl)15—(ﬁ~h§'dmx%eﬂly%

Hz), 6. 68" (% 1Iﬂiqmdole-14@f0@;ylazsz;8-2)tasza7wbsq fogm) HNMR(SOO MHz, CDCly) 5 8 29
(d, TH, J = 8.8 Hz), 8.18 (5, 1H), 808(d,1HJ 85Hz),7.87 (4 I, J=78¥Hz), .
'778(brt,lH,J 7.1 Hz), 7.64 (s, 1H), 761(brt,1H J= 71Hz),742(dd lH J=""
. 86, 15_Hz),666(s 1H),5o5 (m, lH),ISB_(d,BHJ 6.6Hz),127(s,91—1) |

7SI [

'2(_}: ' ert-butvl 5-acetvl-.’l_(._2-chloro-3~g_umolmxl) IH-mdole-l -carboxv]ate ( 8-3)

"~ A mixture of 2-(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 dtchloromethane (100 mL) 'I‘he combmed ﬁltrate was :
concentrated to glve tert-butyl 5—acetyl-2—(2-chloro—3 qumohnyl)—lH—mdole—l- _
.carboxylate (8-3) as a white foam. 'HNMR (500 MHz, CDC13) o 8. 38 (d., 1H, J 8. 8“,- :
Hz) 827(d lH J= 07Hz) 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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tert-butyl 5-(am nonethyl)-242-chloro-3-quinolinyl)-111-i ndol18-A -.f%é)ox
late (7-4) 20 A. mxture of test-butyl

5- (a2|donet§, g‘{ 2+-chl.oro--3-qui nolinyl)-I Hindele;1= carhoxyl ate $7 3
730 ny, -1 in EfOAc (50 nl)- and-10. % Pd1C:. (146 ng)ch rred
under a. hydrogen baI | 'oon "at 23C-for'-.2 h. The catal yst:-was. filtered: and
vvashed vmth Et OAc: (50 rrL) The conbl ned f||trate was:, concentrated to
provide “tent-butyl LT
(am noret hyl) - 2 (2- chI oro 3 qU| nol i nyI )-| Hi ndoI e: I-carboxyl ate (7 4) 25 as
a white foant. HNIVR(4OO CDC13) 59270 sIH, J=.8 Hz), 8.18 i(s;
111),. 8 07 (d; o 3 Kz 7.' , Hz) 7.78 (t,. 1H J= 8- Hz)
761( AH, : 111J82Hz)664(s
IM, 4. oo (s, Rfkdl)luoﬂ ogven(-mtyméaem 2-(2laﬁorﬂe93ﬁotlbtmﬁflm-lheabhuca}boﬂtm 1-

t er thut.ox carbon I i ~eridin carbon 1 ‘ami no. neth y--q ui-noltn
1- 1H-i ndol e=l: @a’tﬁBQﬂtgaPe"S mmp})lwmm@mw(llmw of acaicracis a,ndzwaemv)

(o o, B ool (BP0, it s wh Bodied RE ARl P ‘ﬁt poid
conditi ons: f orredxdue Was suEpended g Ethghethaf(so aiTgavith theaill ofgickiien, thé@ﬁlltéiiét!? was _

part.i t. oned ‘bet ween et\% ace&aa and_sat urat ed aqueous NaH CO8. 'sol ution. .- .
The organic | S H‘r@dﬁl'?‘é@ %(&Eﬁﬂmhw%%mswﬂo‘and

carboxylate, . g d4¥H§ﬁ&ft§’t‘t30%R&ivr 'iSIGIEO)% 1%%'(\5)&1)“9[*34&6%1398 s B 2

equiv), A so'l ution o -
5- (ani nomet hyi@.- HD(Z?GMH,GIIQ&G&H@L’VWI@, 1H bH&GCHZQ 755&, EH”&QMSHE)?d to

p;)?\rgle(rjle di ﬁ)?l ?’u ‘Mﬁ %%rﬁlgln@%ﬁt% 33%?/ %%KF&%%@&Q.H@H 63/ 35+ § ndol el-
carboxylate (7 5) as a whlte foam 1H NMR (400 MHz, CDC-13)- & 825 (d;:

J= 8Hz), 816 , - 8. 05_(d 11L J—8Hz)-785(d 1H, J= 8 Hz),
7.76-(t, ; - olg2 Wi} 2(1A) 4RinGlinore{8-5)7: 28 (dd,

4 3 e ‘ H I'H, -
‘(]r_n 82H)2 Hg) 26~ %ﬁ%of@ﬁ’ afepvi]qflz%doﬂ?-)@%(%ﬁﬁqumohnone ()8-4 430]0 m&"& 1 2H) 2 72 '

‘mmol, 1 equiv), morpholine (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 partlttoned
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-morpholmyl)ethyl] 1H-1ndol-2-

25 yl}-2(lH)—qumolmone (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= 7.8
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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211), .1.42 (s, 911), L25 (s, 9H. N 2- 2-0x0-1 2-dih dro-3 gl notgé‘b‘tl
-1Hindol-5- meth | -4- i eridine carboxanmde (7-0 20 A sol dPiHH

tert-buty] (tert-butoxycarbonyl)--4-piperidinyl )carb _
am ng) et h)ﬁ? gis?)%s chl'oro-3-ql-‘i'noli'nyl) -1l i ndol eI -car boxyl: é[is 0’%87;2% 3 10}.-’*

ng, Q. D ol ). "isn 50 %aqueous ‘acetic - aC|d (20 L) was' heat ed at --100C- for

18 hr. The .reaction was coneentrat ed, . “and. the reS|due di'ssol vedi-n "a il 1

m xtur e of met hanol. and agueoust. N NaCJ—I sol utj an.: Fhi's .sol uti‘on: stl rred
under. _artbi ent " condi-tions for-2 1i. 25." The. reactl on-m.xture. was:

concént rat'ed, Gamapeusds Bés'iltﬂ!’@h\ﬁ%lﬂprﬂhldi £ bglaveweresnadsivia Glmqnquoélﬁcatlons of

chr orat ogr aphymd } %c@l‘@@%r%%&% 8WSefbotctd HEArPAB 38 | RSHow:088! BY !lxﬁk&‘Rt@@o
trifi uQr oacet lﬂ&ffzm d salt -

N-{ [ 2-.(25 ox0- R §- 1. %nm ﬂﬂﬁ)(blﬂ-uﬂdgiﬂ.‘{s: 1H), 7. 69. (d;1H,J=7.1Ha),
yl ] et hyl } - 4- gi.goeg:

i=€1P. 6 (H12)67. 43§yt Imm)dv 3@(1,4 IMVR (160 M, 7

4 i 1l e ey o e :

111, 3= 8- HZ) brin JAH)(2.64 l[tir]r)l,, 2H), 385((Ur m; 2H3, 1199 @prn) 3D 050\ 3101/ 2 6@ 82).

P 1L aa0L2a 4 10h i P! LI ks sip e i oy 10

211) ' 2, 48, (. 1 T, =Ty 6217 85 4 HD T2 (1 1HeT e 6 36, 7@@;@&;@? &3 Fioand 7. 8:_-:':

in Table .7 belgyy Vm,e.hp?%ﬁm)eﬁzb)(dq )28 199\ IRY = 8851 Bf}?})oﬁﬁbs
descri bed, JABL L 15190”?‘%‘1% 9'36 (. IH),?;B (m, 1H), 3.49 (g, 1H, J = 6.6 Hz), 3.43 (m,
), 255 @, 1) 246(m,2H),240(m 1H),205(s 3H), 146 (¢, 38 J= 66Hz)

TA-BLE 8

Compound Structure . Compound Name

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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Conmpound Name =(di net hyl am no)-N- ([ 2-(2-oxo0- 1;2-dihydro- 3- qg nﬁ%dﬁl} 1
H dol -5-yl ] nethyl } acetam de -am no-2-nmethyl-N- {[ 2- (2- oxo- f\ é/
- qui nol'i pyi dol.-5-yl } met hyl } propanani de. -104. 19. Apr .,
NaCNBH3: Xc 0% USOQ/ 28625 CHBMYBr - ter t=bu I2- . 2-chl or o ?kﬁﬁ’%g‘?’?‘iﬁﬁ Lo
5-form 1< 1H-|ndol e-1-carbox ‘| ate 8: 1 A fi.Xture of - ‘tert- butyl R
2-(2-¢hi oro- 3 ‘qui-noli-nyl ) -5- (hydroxyrret hyI ) - 1H—| ndote-1° car boxyl ate .
(7-2 ‘800" ng; 1. 96 ol ; eqw M) and. MheR: (850 g, . 9. 8 ‘mmwl ;- 5.760 equ1 v)
|n d|ch| ororre- hane (100 I\/I\ was heated at reflux for 1.5 h.. Additionat . .
(700 mgj’- 8. 8 bl 4.10. equiy %ﬁs dds {Sa[’ld(4hmtyl-rig was cont ilnued
for -h:: The.|.10: . cpt aI yst was _fil d Washed vm tzl Ffé r0| nethane‘f
(100 m_) -.-Tha combinef . filtra s-concent r
2- (2--chl or.o--3}t quinol i n! “H-.105 %QR orie -
i ndol e- I-car boXyI- ate: (B ay '.d“ whi te: foam., l-!8?00 "MHz, CDClS)
10. 11(3 H) . 8.47 (H; 8Hz) 822 8 16- {d I H J¥E0
Hz), &09". :-(d, 1H -J"B. 6 Hﬁ) 795" (‘dd,; TH, 81y,_ 1.7 Hz), :7.89.(d, 1H
J—81HZ) 7Q1lhr+' 'LF;I—I7\'7RA hrf1|—1'l7l§ HzY 6]80 -
(s, 1H) b7 : | CHs /—-\ “,o -(5-{1 [4-(meﬂ1y]su1fony1) I-

CH;, pxperamnyl]ethyl} 1H—mdol-2-
yl)-Z(IH)-qumohnone

HCD
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tert-bul 2 2-chloro-3- uinol"ml 5- 1-h dro eth 1 1H-indoég o Iate

é 2 A sol ution of nethyl magnesi umbromde in "THF (3 M 0.8

1. s..added, t-o. a sol.uti.on:of . .. :
2- (2 chl or %lo 2%1 iayl Y -5-fornmyl <1 i pdol. e car boxyl at é’c&”@st“’z%ﬁ ng, ‘_:::-'

2.0 'mmol . I eqw V) .in:. THE (25 nL).. at. 0C and. the ‘10 resul ting" mxture

was.- St rred for 30 “mi: nut es. " The" reac.tlr-on mxture vvas partltloned -

-bet ween pH:7 phosphat e ‘buf Fersol uti-on-and ethyl. acetafe (2 x:100
m.) .-The. - : conbi ned.. orgam €, - layers were:dri ed. over sodi um sul fate and
concentrat €d. ., The -1 esi duewas .purifi € BTHEMESh col um chr.omat ogr- aphy
(100% hexane, " gradl ng to T0%: gtOAc i-nhexane) to prow de tertbutyl
2- (2-chl ar o-3-qui-nol'i'nyl’). 5- (I‘-" methyl 15-1H i ndol e- 1- carboce
(8-2) asawhltefoam L HENVR (A0 CDCL3) - 8:8.29:(d, '
818(5 H)808(d 1H,
t, 1H . J_71Hz) 764(

J = 8.6, 15" HY, 5 m
-1.27.:(s;- 9QH).- @ rtA but@dc 5 acetyl 1"@” 'N_"
aui nollnyl)-lH-ln SN arboxyl ate (8-3)-“A.-nmixture of

2- (2= chl oro- 3=qui nolllﬂ/l) B5-(1- hydroxyethyl) 1Hindol e- 1 (oF: r@oxyl ate (8 2

840 ny,. 1. 99 ol , 1 ‘equi'v) .and. MaC2 (863 ng," 9. 93 ol equi v)-

"‘5 Hz)y, 7:87.(d; 1117 J='7. -_ &) ) 7,78 (b
Vardtes 61 oA N =7 el A2 (ad, 1M

di chl-or omet hane . (30. mY was heated at reflux for 1 h Add|t| onal.- MiC2. (566 |

ny, .5.75 mml ~ 2.89 equiv) was -added -and heat i ng WAs cont| nued for 1 h.
The catal yst” 25 was f| I'tered and- washed: wi't h- d| th orcg)rret ' -N@JEOO rrL) The
conbined fittrate was. concentratedto give_ _ _
tertbutyl. 5= acetyl-2 (-2- chl-or o- 3- qui nol-i.nyl, Ha ke i ped 2y car:boxyl'at'e'- '.
(8-3) :as a white foamygaH- NVR (500 . M—lz CDG313)--8 8.38 (d 1H J= 8.8  Hz
8.27 (d, "1H, J-O?J:JL)_ﬁ_,&21(s : (d TH, J-83h2) 804(dd
1H, J= 8.8,1.2 Hz),  7.89 (d, ' 7280 _ HBOG,H J= 7.6 Hz),
7.63 (bit, iH J= 30 .7.5 Hz) 76(SH1H ,.27& 1.27 (s, 9H).
10619Apr|I2004'? S N 0.

3.TFA

NH,
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3-(5-acetyl -l Hindol-2-vi) 2(1H)-quinolinone (8-4) A sol utioq g\ %ﬁ? but yl
5-acetyl -2-(2-chl oro-3-quinolinyl)-1Hindoje-I-carboxyl ate. ? 0
0. 95 mfmt) wasukeabed: in-a. 3-1 mxture of--acetic.acid. and. ne’mtSoqﬁisﬁzgefluxr-_
for 20 h. The reaction mixture Was ‘cool-ed,’ -t hen- concentrat ed..to dryness-“‘;.-;;-l
The ‘residue .was. suspendedh' n; et hyI et her (50 rrL) Wlth the ald of
soni catl on, then filtered:
i ndal<2-yl)- 2(1H) “qui - noI m)ne (8 4) as a yellow SO|Id
DVSQ)- 8-12. 22 : )
(d, 2H, J= 7.9t 2 S : :
- F.49" (s, M%HH-En&ﬂe-(learlﬂtﬁwlhte(D.-B Hz) 7. 26(t lH J~-—7 5 Hz) 2. 62 (s

el B Rl oy o ks S e
I
gCIISS(OnBrgo ni; 15ﬁ%1c8agﬂn(?rfol],b'2268§gng Vv s’odltﬁgv) IB% B@%ﬁlﬂ%ﬁége%c

0. 83 ol | 55. @1 28)aL)0.59 amtol, 1.2 2Gtivy, ahd drigthy 88 wﬂﬂﬂ%ﬁﬁﬂﬂbmb%ﬂi fn g
si eves-i.n anhydrous 20% dioxane: i n met hanol :(15-nl) was ‘heated at 50C for" 8:'{

h. Additional % () mkg was heates ##1100°C doreh. rprousciorite (49 me. 408 malgid
0. 050" L, . 0: |l d di-um b r.id 52 O 83.,
Erm)l SnI) eqU|0 C(Wé gﬁo@gef%}#%msg g:fgt"ltg%@éﬁc no %ggl)ﬁ’&f}(eli‘ ng

hour:s. over t hgokfibh %Ris @bndehRatedd tﬂ&ﬁsfdﬁé%%&rﬂﬁoﬁ&d‘ﬁ “Ed =
between a 11 .m xture of sat-ur at ed sodi um carbonat e. so tlon and r| ne- and

et hyl - -acet at e2que@ys NaHCOrohdiogif 1) apd EtGds (3 dr60edL). dhe nombmem nsr@nid at- e

ot oo h TR RSP B D B RSP ANRg s

. 3- (5-[ 1 (4- nooqitml subfate)zatighdentrited) rttmmaue'@ayilﬁmm&(ﬁ reffetsdlg ase%ﬁld 8- 5)

X d.. 1H ' "111)., . 9.28 (br sh
ailalgle 80\§V7S?‘J%'| “!E’Fﬁgmlyll\)%‘( éggﬂsﬁlﬂ Expdiont with,0.1%; TRy presentyr pfOVlife ent-btm(rl

H, J 7.6.H )angn 1 27 d,

1H J= 7.8 E)[&eﬂ%élg& cwmfﬁ ‘g iﬁz"ﬂ(&ﬁfzﬁ'&i& o3 'ﬂ'ﬂi}'—h@%ﬁ?ﬂdd g 41

(g, 1H . J= 6. Garbzyylate (9:2)581 Nmamzsoa M{z}mmso-dsw)lz 06. (48 H)(H. 3B(bs, iH),G 6

hz) . 15 8.05(s, 1H), 792(d,1H,J 7.8 Hz), 7.82 (s, 1H),752(m2H)735(m 2H),721
(m 2H),672 (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 thh 3 drOps each of DMSO and HZO and the’ .
resulting rmxture was heated at reﬂux for 45 mln The. solutlon was concentrated, and
the '!'CSldlle purified by reverse phase hqmd chromato 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

(d, 15, J= 83Hz),705(s 1H),698(d,1H,J 15Hz)674(d,1H,J ZOHz)
672(d,1HJ 20Hz)
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30 -107 19 April 2004 Conpounds 8-6 through 8-9 in Table 813%9?’\56’&”
made' via r6i nor nodifications of the, prot ocol shown in Scherne

- Sel ect ed smnnmuzsare as fol low:.8-6,-"H-NVR. (500 Mz, . Chbdpbs Mﬁg:%
(s, 1H), 29.76.(br -$, 1H) ;8. 37 (s, |H) 769(d-~ "=_=71Hz) o 7.600(
| M 752114 J—76Hz) 7.42:(d,: 1H"J—-,83 Hz) 7:30:° (t, TH:™ J‘76
Hz)725(d 1HJ83Hz)724(d 1HJ85Hz)702(d 1HJ12Hz)334(
(br m 2H) 2 45 (br m 1 211),. =N, - 3H) -

: s 3 ' T "5 (t, 111,‘-_.
o _ 7 30 (t )= 7 6. Hz) 7.0250=(d,

] 5UHz) ) 7E02 10, (di L LH, S9=1y 2 -
tmtrmensl @@ora&)rmae (Z@ Il(gs] 043454 mmad 155 piiv) e ppridine (0. 030MIm.

20 %?n{rﬁ'ol, ?@)eqm%) %%ré s’gqUerHaqu aadedIS to(a 301§&on4gf( é (5 %nHlmo‘ll_I;i-mc?o I_—fz ):
2-y1)—2(1H)—qmnolmone (9-2 64, mg, 0: 23 mmol 1 eqmv) in dmxane (20 mL), and
the resultmg mlxture was heated at 60°C for l h tert-Butyl 4—p1pendmylcarbamate
(100 mg, 0. 50 mmoI 2.2 equlv) was added and the resultmg nnxture was heated at

TABL E

60°C for 1 h. The reactton nnxturc was partmoned between saturated aqueous
sodmm blcarbonate solutlon and ethyl acetate (1 00 mL) The orgamc layer was dned

10 _over sodmm sulfate and concentrated. A solutlon of the resrdue inal: 1 n‘uxture of - (
CHZClz and TFA s mL) was treated w1th 2 dmps of DMSO and 2 drops of HzO.
'I'he resultlng mixture was heated at reﬂux for 45 mm, then concentrated The remdue
was punﬁed by reverse—phase chromatography (I'IzO/CH3CN gzadlent wrth 0. 1% TFA
present) to prowde 4—am1no—N—[2—(2-oxo—I 2-d1hydro-3-qumohny1)- lH-mdol- -yl] 1-

15 . .pxpendmecarboxamzde (9-3) asa 'I'FA salt lH NN[R (500 MHz, CD;.,OD) 5 8.45. (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(5, 1H), 708(dd, lH J=20,1 9Hz),429(d,2H,J=
69Hz) 3.37 (m, 1H), 299(t,2H J 598Hz) 205 (d,2H,J 61Hz), 1. 60(qd,
2H J' 4.4; 1.5 Hz).

20
4-Amino-N-{ [2—(2—oxo-1,2-dlhydro—3-‘quinolinyl)— IH-indol-5-yljmethy}}-1- -
prpendmecarboxamlde (9-4) was prepared starl:mg from compound 741 usmg the
protocol descn'bed above

25
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Structure : Conmpound Name No. 8-6CH3-{5-[1-(i-pyrrolidinyl)et %I}Jpﬁ%m
I ndol -2-yl)-2(111) - qui nol i none

H N.
8- 7. N~-{5- [\:&oq;@z% no-i-pyrrokidi nyI) N thyl]-1 H, 1H-2 Yl)PC%h%od’Qsazsu'B{
ui nol-.i'none ~ .H --108 8-9" 3-- {5 [ 1-(4-acetyl - b
2
3

|pera21nyl)ethyl] 1H—|ndoI-ZlJ} ¢ 1H)- gtllnolrllone (5 {

1-[4-(niethyls.ul fonyl.)- 1 |peraz nyl]ethyl}--IH-l dol

1)- 2{1H—qU| annone
9-4, lI-INMR(400MI-Iz,DIVISO—d.s)xS 121(s 1H) 11 5(s IH) 852 (s 1H),779
{brs, 2H), 7.72(d, 1H, J= 8Hz)752(t,1HJ 8Hz)743(m,2H) 737(d,1HJ
—8Hz),729(s ‘1H), 725({,11{,./' 8Hz),706(m,2H),431(d 2H,J= SHz),
404(d2HJ 13Hz)320(brs,1H) 276(t,2H,.I 12Hz),183(d 2H,.I 13

5 Hz),136(m 2H)

-~

Compounds 9-5 and 9—6 m Table 9 below were prepared by s:mple modlﬁcatlon of

the protocols descnbed above for compound 9-3

10- .~ 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

-113 -



9-2 -DPPA, Et3N t-BUGH,, A : 3.TFA 19 April 2004 N Roc. NHBoc - 110 1 9
April 2004 -' - PCTIUSQO0/ 28625 tert-bu | 5- tert-butox carbon 1 am no
carbon 1 -2 2-o0x0-12-dih uinolin-3 yl)-1Hindol e-1-carboxyl d86A\nrbH2a04 A
sol ution of 1-(tert-butoxycarbonyl)-2-(2-oxo0-1,2-diliydro-3-qui
ohnyl)-iHindole (128 L, 0.59 mivl;"' 1.2 equiv), and triethylamne (89 .L,
0: 64 mmolWhat Jseqliaimed 4s5- car boxylic acid; (6-1, 0.200.ng,.0.49 moD1,:.1
equi v), diphenyl phosphoryl azide, K B 0.nmL) was heated at-100C foi'2 b:
Cuprous chl oride (4?‘9 ng%@?ﬁﬁ’“ﬂﬁ’rﬁ?g’_'%éﬁﬁi on was concentrated,, and the
residue was partitioned between and saturated.' . 0.1 equiv) was added and.
the: resulting mxture was heated at 100C for 24: h. The NaHCGO3 sol ution
(75 nmL) -and EtQAc (3 x 60 nL) The conbiﬁed or gani . .10 layers were

o

washedonce with water (150 nmL) -then ﬁrl ne_( 1 @ eathd_dri ed over sodium

sul fate and concentrated. The (R’s)gdue was by reverse-phase |iquid
chromat ogr aphy (H20/ CH3CN. gr adi e~ ) A present) to provide
tert-butyl ‘ 1
5-[(tert-butoxycarbonyl) am no] -2e(: IS%/BHSI hydr o- 3- qui nol i nyl ) -1Hi ndol e
-1 - carboxylate (9-1). "H NWR (50 . O d6) 812.06 (s, 11D,'9.37 (bs,
1H), 15 8.05,(s,"'. | H)7.92(d,1H,.J:R?.8 Hg), 7.82 (s, 1H), 7.52 (m 2H),
7.35 (m'2H), 7.21 (m 2H), 6.72. (s, 111), 1.50 (s, 9H), 1.34 (s, 9H.

- 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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3- 5-amno-IHiridol-2- 1 -2 1 uinolinone (9-2 A solution of tert-butyl
5-[(tert-bntoxycarbonyl) arni no)carbonyl)-2-(2-o0xo0-1,2- 20 )

di hydroqui nolin-3-y!)-1Hindol e-| -carboxyl ate (9-1, 340 ng) 18 Aprih20Q4ur e of
1:1 CH2C12 '‘and TFA (30 nL) was treated with 3 drops each of DMSO and H20,
and the: resulting mxture was heated at reflux for 45 min_ The -solution
was concentrated, and-' the residue purified by reverse phase |iquid

chr omat ogr aphy (H20/ CH3CN gradient - with 0.1% TFA present) to afford

3- (5-am no- | H-§ndol OB; yl }2(1H) qui nol i none. (9-2) 25 as a yellow solid. hH

NMVR (500 MHz, (D3OD 7.74 (d, 1H J= 7.8 Hz), 7.51 (t, -1H
J=.7.8 Hz), §D3éh€1%§ fé“"i!Q”;'E?’l?zs(le J= 8.3 Hz), 7.25. (d, 1H,

J= 8.3 Hz) p88 (4 IH J-1.5 He), 674 (4 1 H J=2.0 Ho),
6.72 (d, IHJ NRIRS 19 April 2004 :.::\W 01129025

: P. CTr SOO 2862151)4 a@Nno N-
2(2 oxo- 1, 2-di hydr o- -gumollnmi-ll—l-lndol =5-y il-i = .
pi peri di necar bBani 3-Carydoatkybraady | chI or of or nat e; (70rrg, 035 nmol ,

1.5.equiv).and ndlf&ﬁpogg‘ﬁt%"%ﬂbo 35 mmol, - 1.5 equiv) were sequenti aIIy

.added to a'soldti 1H4ndol  2- yl) -2(1H} qui nol i none
(9-2, : 64, caalichl, 231, 50y, alkcyBAIUE O oIy @Rt ob e dillid op Mﬂg@&@ﬁ%ﬁi vAthdhe

rrm)l, 2.2 equiv] was added, and the resulting m xture was heated at . the
resul ti ng)nmmmnmtmmtsmemmdmﬁépc for | h:

tent - Butyl . 4pi peri di nyl carbaanate. 600C for 1 h. The reaction nit sodium
bi carbonate solution and ethyl acetate (100 nit.).. The organic |ayer was

dried 10 w¥gtd R®4H <Aleee %ﬂgentrate&Asol ution of the .residue
in-a.l:.1 ?nﬁxture %5—1&%?2 and TFA. (15. .nL) was treated with 2 drops of

D!VBOand 2 drobs ofll?HZO. The resulting mixture was heated at reflex for 45
Chr omat ogr aph)( H2a SOJBRCE R " Wi'Th D106 TRA present) o provi de
4-am no- N- [ 2- (H- oxqCHBORAY,dr 0- 3- qui nol i nyl } 1Hi ndol*- 5-y1] -1
| 4)  C1-Cgalkyl, '
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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.15. .. piperidinecarboxam de (9-3) as a TFA salt. FH NMR (500 MHz, CD3QOD).
S$845 .(x, 1H), 7.75 (d, 1H J 8.1 Hz), 7.54 (t, 1H J= 7.1 Hz), 7.53
(in, IM 7.38-(m.2H), 7.28 (t, 1H, J=.7.1 Hz), 7.20 (s, i Hn9 ApriDBocadd,
1H, J 2.0,1.9 Hz), 4.29 -(d, 2H, J=. 6.9 Hz), 3.37 (m 1H), 2.99 (t, 2H,
J=5.98 Hz), 2.05 (d, 2H J= 6.1 Hz), 1.60 (qd, 211, J= 4.4; 1.5 Hz). 20 25
4- Am no- N 1] 2- (2- oxo- 1, 2-di hydr o- 3-qui nol i nyl)-1Hi ndol -5-yl ] net hyl . }-1-
pi peri di necar bgzam (9-4) was prepared starting from conpound 7.4 using
the - 112 19 Adri| 2004 10 9.4;1H NWR (400 Miz, DMVSO-d6).6 12.1 (s, 11),
i.5 (s, .1H, 52. (50).0b 3-8 ARloalidylOhd( d, 2H, J=.'13 Hz), 3:20 (br s,
1H), 2:76 (t, gH J= 12)aHzBE)Da 188)%1 éléyZH J=13 . (br s, 2H) 7. 72(d 1H,
J=.8 Hz); 7. 5212)t (mo)aebbetempyclyl 43 (m 2H); 7.37 (d,' 1H J ='8 Hz)

7 29 (S ' 71( %55,1 yl @Eﬂ’ﬂﬁ‘a ﬁnéog%g ggfhggergcyq{yzfﬁ%)gp%é@flgéjgwmted w;th one

wer e' prepar f gon of the protocols described, above.for
corrpoundlocging‘qrelg%%;tf ounfei&@dr%&?gir éCorrpound Nanme No.

9- 50YNH-[ 2- (2- ox0-1, 2-di hydro=3- NH ' ---~. ui nollnyl)lH-lndoI
\'1j et hyll%‘5 p| pera2| ne -14 N ar boxam de ..

1) (C=0)a0pC1-Cro aliyl,
2)  (C=0)aObaryl,

©3)  C2-Cy( 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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| Z: HO 9-6nethyl -N-{[2(2-0x0-1,2- . Hv ." ydro-3-quinolinyl)1lHindol-5- \
/1] methyl } - 1-piperazine. .. i N arboxamde H ..N O 19 April 2004 Wat is
claimed is: 1. A conpound of Fornmula | or a pharnmaceutical |l y 18Apeib2e e
salt or stercoisonmer thereof wherein ais Oor 1; bis Oor 1; mis 0, 1,
or 2; s is 1 or 2; tis 1,2,0r3; XYis CN N=C, or CC, Ris Hor d-C6
al kyl ; and R5 are independently selected Rom 1) H 2) (C')aabC 1-C 10

alkyl , 3) (C%mﬁﬂoﬁﬁ@pé&l%}&%%ﬁé&n%géwh 5) (G--0alc2-Clp

aIkynyI 114
{Co-Cg)alkylene-S(O)mR2, whereinm is 0, 1, or 2,
4) %0,
5)  OH,
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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19 April 2004 8) OH, 9) ObCl-C6 Perfluoroal kyl, 10) (CO aNR7R8, 11) CN,
12) (C=0) aC3-CSs cycl oal kyl, and 13) (C O aQoheterocyelyl, said al kyl, -
aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is opti daadgri2004
substituted with one or nore substituents selected fromR6;, R2 and R3 are
I ndependently selected from 1) H 2) (G OQCaC 1-C6 al kyl, 3)
(CGOOQCaaryl, 4) Ci1-C6 alkyl, 5) SQ2Ra, and 6) aryl; . R4 is selected from
1) (CGCOaC | ,+C 1l _o,alkyl, 2) (CD aloaryl, 3) (C O albC2-Cl10 al kenyl,
4) (C 0)aOoC2-BlO a?'ﬂ/nyl, 5) CO2H7 6) halo, 7) OH 8) bd-C6
perfluoroal kyl 8) 9)Cp-(lfgalkdgR7R8; - 115 19 April 2004 10) . CN,
: 9)  Cz2-Croalkynyl,
10)  heterocyclyl,
11) C3-Cg cycloalkyl,
12)  SOzRe, and
13) (C=0)NRby, )
said alkyl, cycloalkyl, aryl, heterocyelyl, alkenyl, and alkyny! is optionally substituted with one

" or more substituents selected from R6a, 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 nitrogen, one or two additional beteroatoms selected from N, O and §, said

monocyleic or bicyelic heterocycle 6ptional ly substituted with one or more substituents 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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11) (C0)ahC3-C8 cycloal kyl, and 12) (C O aObheterocyclyl, said alkyl,
aryl, al kenyl, alkenyl, cycloal kyl, and heterocyelyl is optionally
substituted with one or nore substituents selected from R6; 18Qpris2004
(COaG-a O al kyl, 2) (C0)aQoaryl, 3) C2-d O al kenyl, 4) C2-C10 aVvl,
5) (GO alb heterocyclyl, 6) CO2H 7) halo, 8) CN, 9) . OH 10) ObC -C6
perfluoroal kyl, 11) OCa(C=0) NR7R8, 12) oxo, 13) CHO 14) NR7RS or the
N-oxi de, or 15) (C O aC3-C8 cycloal kyl, said al kyl, aryl, alkenyl,

al kynyl , heter8gycl (C3-Cogctopthtybal kyl optional |y substituted with one or

nore substituepts sel ect fro a; R6a is selected from 1) ,
(COrGcs(C 1-C&))al %T(,S)ﬁﬂgb‘%i Mand s are independently 0 or 1, 116 - 19
April 2004 2) (c r kyl, whereinr is 0 or 1, 3) -
(CO 06) al kyl en -S(d%%%madr%is 0, 1, or 2, 4) oxo,

8  S(OnR2.

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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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(&)msl 20
(C1- C6) al kyl ene-C2Ra, 16) C(OH, and 17) (CO C6)al kyl ene-CO2H, said
al kyl, al kenyl, al kynyl, cycloal kyl, aryl, and heterocyclyl is optionally
substituted with up to three substituents selected from Rb, OH, '
(Cl1-Co) al koxy, halogen, CO2H, CN, (C=O Cl-C6 alkyl, oxo, and N(Rb)2; R7
and R8 arsaid alkphendialkany], aitysyl, sycloalil, and)wtpsocygly%/ isopyiomadiy_sebgitutedywith gye
(C= O bC3- cygcl pal kyl 4 C=Q) Qbaryl, 5) (CO)d heterocyclyl, 6) -
G - Clo a|%ﬁggm-5x§¥‘f“‘?ﬂ%@1%‘?‘iﬁ“g‘§d& 7) aryl, 8) C2-ClO alkenyl, 9) C2-Ci
al kynyl, = 10) heterocyclyl,
R4 is selected from:

)  (C=0)20uC1-Ce alkyl,

2)  (C=0)aOparyl,

3)  (C=0)a0pC2-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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11) C3-C8 cycloal kyl, 12) SQ2Ra, and 13) (C O NRb2, said al kyl,
cycl oal kyl, aryl, beterocyclyl, alkenyl, and al kynyl is optionally
substituted with one or nore substituents sel ected from R6a,190%priRZ20&hd R8
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, in addition to the nitrogen, one or two additional
het er oat ons se ecte Pl;,romN, 0 and S, said nonocyleic or bicyclic

het er ocycl e op ona substituted with one or nore substituents selected
from R6a; pa i8)y chngj-CB)alkyi, 2) (C3-Co6)cycloal kyl, 3) aryl, or 4).
het erocycl yl ; and Cl C6) al kyl, 3) aryl, 4) heterocyclyl,
118 19 Aprl I Woa 9;"3 @3%#’5“0 E9rcs) cyel oal kyl, (C O OC 1-C6 al kyl ,

(GO CL-G alkyly 9f, (-0NRRS,
12)  oxo, '
13) CHO,

14)  NR7R8 or the N-oxide, or
15)  (C=0)a01C3-Cé cycloalkyl,
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl i1s optionally substxtuted thh one
or more substituents selected from R63; '

R6a is selected from:
1) (C=0)04(C1-Cg)alkyl, wherem r and s are independently 0 or 1,

2) Or(C1-C3)perfluoroalkyl, whereinris 0 or 1,
3)  (Co-Ce)alkylene-S(O)mR2, wherein mis 0, 1, or 2,

4) - ox0,
5) QH,
6)  halo,
7)  CN,

8)  (Ca-C)alkenyl,
%) (C2-Ceplkynyl,
- 10)  (C3-Cg)eycloalkyl,
11)  (Co-Cg)alkylenc-aryl,
12)  (Co-Cg)alkylene-heterocyclyl,
13)  (Co-Ceallylene NRD),
14) C(O)Re,
15)  (C1-Cglalkylene-COZRA,
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S(0)2.a. 2. The conpound of Claim1, or a pharnaceutically acceptable salt
or stereoisoner thereof wherein s is 1; t is 1 or 2; X=Yis CC R and
P,5 are independently selected from 1) H 2) (C—-O)aCbC 1- @9 Aprikg004 " 3)
(C=O Obaryl, 4) (C=0 ahC2-C6 al kenyl, 5) (C-0alhC2-C6 al kynyl, 6)
CO2H, 7) halo, 8) OH .9) bC-C3 perfluoroal kyl, 10) (CO)aNR7R8, 11) CN,
12) (C=0 ahC3-C6 cycl oal kyl. and 13) (C 0)aQoheteroeyclyl, - 119 19 -

April 2004 sai | k ryls, al kenyl, alkynyl, cycloal kyl, and heterocyclyl-
is optionally g@stﬁ@%ﬁ&th one or nore substituents selected from R6;

R4 is sel ectedlfy on(Cd-Dsﬂau@laﬂscozﬂi alkyl, 2) (C Qalbaryl, 3) (C

O ahC2-C6 al kenyl, 4) (C=O athC2-C6 al kg yl, . . L )
said alkyl, alkenyl, a]kynyl cycloalkyl, aryl, and heterocyclyl is optionally substituted with upto
three substituents selected from Rb, OH, (C1-Cg)alkoxy, halogen, CO2H, CN, O(C}-=O)Cl Cg

alkyl oxo, and N(Rb)Z, and

R7 and R8 are independently selected from:
1) H |
2)  (C=0)0bC1-Co alkyl,
3)  (C=0)OBC3-Cs cycloalkyl,
| 4)  (C=0)Oparyl,
5) (C=0)Opheterocyclyl,
6) C1-Cg atkyl,
7 el .
8) C2-Cg alkenyl,
9 . C2-Cealkynyl,
10)  heterocyclyl,
11) C3-Cg cycloalkyl,
12) SO2R4, and
13)  (C=O)NRby, |
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,
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5) CO2H, 6) halo, 7) OH 8) bC-C3 perfluoroalkyl, 9) (C =0 a21R7R8, 10)
CN, 11) (C0 a(C3-C6 cycloal kyl, and 12) (C =0 aCbheterocyclyl, said

al kyl, aryl, al kenyl, al kynyl; cycloal kyl, and heterocyclyl 19 Apd ReGal | y
substituted wth one or nore substituents selected fromR6;, R6 is: 1)
(C=O0 apCl-C6 al kyl, 2) (COaloaryl, 3) C2-C6 al kenyl, 4) C2-C6 sl kynyl,
5) (C=0 alb heterocyclyl, 6) C02H, 7) halo, - 120 19 Apl’l| 2004 8) CN,

9) OH, 10) OCl- C3 perfl.uoroai kyl gglNR7R8 12 %é ) NR7R8

or the N Wadditiondp the 8@58@“’(%3@%‘?‘@ Hgroat °§%ﬁ§? mﬂﬂ I,

al kynyl , ﬁ%@éy‘?&b! of Bicycl%t&%@}&@bﬂfdﬁnall? SEUHLREPitH ofib BF hio?&&tﬂi&ﬂiﬂch& s@ft%ted
“from Réa,

3.  The compound of Claim 2, or a pharmaceutically acceptable salt or

stereoisomer thereof, wherein R2, R3, and RS are H.

4. The: compound of Claim 3, or a pharmaceutically acceptable salt or

stereoisomer thereof, wherein tis 1,sis 1, and RlisH.

5. A compound selected from:
~ 3-{5-[3-(4-methyl-piperazin-1-yl}-propoxy]-1H-indol-2-yi}- 1 H-quinolin-2-one; |
3—(5—{2-[(2-mcthoxyethyl)amino]ethcrxy}—1H-ihdol—2-yl)-2(lH)-quinolinonc;
3-[5-(2- {(Z-mcthoxycthyl)[(Z-methoxy-S-pyrhnidinyl)methyl]amino}ethoxy)—1H~indol-2-yI]-
2(1H)—quinolinone; ,
3-(5-{[(25,4R)-4-methoxypyrrolidinylmethoxy} -1 H-indol--yi)-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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or nore substituents selected fromR6a; R6a is selected from1l)
(COrGs(Cl-Co)al kyl, whereinr and s are independently 0 or 1, 2)

O (Cl-C3) perfluoroal kyl, whereinr is 0 or 1, 3) (Q0-Cb)at kyl¥nprEpt4Ra,
wherein mis 0, 1, or 2, 4) oxo, 5) OH, .6) halo, 7) CN, 8

(C2-Co6)al kenyl, 9) (C2--C6)al kynyl, 10) (C3 C6) cycl oal kyl , 11)

(CO Co) al kyl ene-aryl, 12) (CO Co) al kyI ene- heterocycl yl, 13)

(CO C6) alkyi enne-N(Rb) 2, 14) C(ORa, 15) (C -Co)alkyl en_e:COZRa, - 121 19
Apri | 2003!-[5:63 p'@@ﬂ)a&yi@dmbnﬂ)}lﬂ-@ﬂow}ﬂ]-zﬂfﬁﬂﬁmﬂQ‘Hmsai d al kyl, al kynyl,

o XSO S BSOS oy RSP BE |

CO2H, CN, 1Y dsket1,Cadihydrls Ayl RTM-iddRH-Pl]caboh REnahini
[ ndepende _q*y sel ect ed 3?ctro§r?1l_mlu—l, (YCP— O Cl %6 al ky)FVJiép(iﬂCEO) I6303 u(%

cycl oal kylrifluotacetplepar yi |
I-({[2-(2-ox0-1,2~dihydro-3 -qumohnyl)—‘l H-indol-5-ylJoxy}acetyl)piperazin-4-ium

triflnoroacetate; : _
3-{5-[2-(1,1-dlomdwthiomorphoﬁnyl)-2-oxoethoxy]—lH-indol-Z-jrl} -2(1H)-quinolinone;
N-{[2-(2-0x0-1,2-dihydro-3-quinolinyl)- 1H-indol-5-ylJmethyl}-4-piperidine carboxamide;
3-{5-[1-(4-morpholinyl)ethyl}-1H-indol-2-y1}-2(1 H)-quinolinone;
3-{5-[1-(1-pyrrolidinyl)ethyl]-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-

(\jfl’,

indel-2-yl}- 1H—qumohn-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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(GO Obhetero cyclyl, C1-C6 alkyl, aryl, C2-C6 alkynyl, C2-C6 al kynyl,
het erocyclyl, C3-C6 cycloal kyl. SO2Ra, and (C =O NRb2, said al kyl,
cycl oal kyl, aryl, heterocyclyl, alkenyl, and al kynyl is opti d9afy2004
substituted with or nore substituents selected from R6a, or one R7 and R8
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 heteroatons selected fromN, 0 and S, said nonocylcic or

bi cyclic heterocycle optionally substituted wt hoone or noré substituents
selected ..from R6a. 3. The conpound of Claim 2y or a pharnmaceutically
acceptable salt or stereoisoner thereof, wregel ; , and R5 are H 4_
The conpound of Claim 3, or a pharnaceg p accqgptabl e salt or '
st ereoi soner thereof, wherei j and i sNH. 5. A conpound
selected from 3-{5-[3-(4- -yl)-propoxy] -1 Hindol-2

yl }-1H qui nolin-2-one; 3- (‘& f% 2 oxyet hyl )am no] ethoxy } -1
Hindol -2-yl)-2 (1 H)-quinolinondN 3 Q5-(2- |

{(2-met hoxyet hyl ) [ (2- met hoxy- 5- pyri m di nyl ) net hyl ] am no} et hoxy)-1

| -indol -2-yl] 2(1H)-quinolinone; 3-(5- { [(2S, 4R)-4-nmet hoxypyrrolidinyl]
met hoxy} -11li-indol--yl)-2(1 Q?g ui nol i none; :

3- [ 5- ({ ( 298 aprmagautipd g aqcepta - pyrim dinyl ) net hyl ] pyrrolidinyl}
met hoxy) - | H

8. A compound which is 4-amino-N-[2-(2-oxo-1,2-dihydro-3-quinolinyl)-
1H-indol-5-yl}-1-piperidinecarboxamide - g
: NH,

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




i ndol - 2-y1] - 2( 1H) - qui nol i none;

1- (2-{[ 2- (2-oxo0-1, 2-di hydro-3-qui nolinyl)-1Hindol - 5-yl ] oxy} et Xl

di ne- carboxylic acid et hyI ester; 1-(2- { [2-(2-oxo0- ril 200
|, 2-di hydro-3-quinolinyl)-1 Hi ndol - 5- yl ] oxy} et hyl) - 4-pi peri d| necar boxyI ic
aC|d 3-[(2S, 4R) - 4- met hoxy- 2 ({[2-(2-o0oxo0-1, 2-di hydro-3

Vi noI iuyl)-1Hi ndol - 5-yl ] oxy) net hyl) pyrrol i di nyl ] propanoi e aci d;

3-[5- (4- net hanesul f onyt

pi perazin-1-yl methyl)-1Hindol - a?ll 1H- qui noi i n- 2- one;

3- [ 5- ( 4- netphaemacdutigily accopipble salt thereof.

pi perazin-1-yl methyl)-1Hindol -2-yl]-1H qui nolin-2-one;, 3-[5--(4acetyl

pi perazin-1-yl nethyl)-1H i ndol - 2-y1] -1 H qui nol i n- 2- one;

N- Cycl opr opyl - N-[ 2- {@- ox&cdmp@ndwﬁydrrs3c[5u(4—methanesalfonyl-pipcrazin—l-ylmcthyl)-lHq

i nolin- ol - 5-vljret hyl | - nmet hanesul f onam de; - 123 19 April 2004
3-[5-(1 p'i%‘sg'%ﬂ]' '&&F&S"%f@e P91 Hindol-2-yl]-2(1 H- qU| noli none;

-{5-[(4-nmethyl -1-piperazi iyl)carbonyl]-1Hi pewgl - 1H) - qU| nol i none;
3 {[2-(2-0x0- 1, 2-dF hydro-3-qui nol i ny1 ) | m
i ndol - 5-yl ] ear bonyl } - 4- pi per ji nars.Qi gor oa LCH
ath yl] yl'}-4-pip AN "y !se aN%, 3
do

n
{ (2- oxo-1, 2-di hydro-3-q
n
5
1
[
b

El peni

2 //\
Vn f1 uor oacet at eQ
{ [2 (1, 1- di oxi do- 4-t hi onor p ollﬂll)-Q oxoet hoxy] - 1Hi ndol - 2-yl }
(1H) - qui nol i none;
{[2- (2-0x0-1, 2-di hydr o- 3-qui nol i nyl )-1 Hi ndol - 5-yl ] met hyl } - 4- pi per|d| ne
rbo

S 1F) oA EBRE SRR SRl B ny 1 ) Lyl ] - 111 ol 22 y1 ) a( 1+

-quinolitLone; 3- {5-[ 1-(4-acetyl- i -piperazinyl)ethyl]-1 H-indol-2-y| }
-2(1H) - qui nolinone; 3-(5-{ 1-[4-(methylsulfonyl)-I-piperazinyl]ethyl}-
H i ndol - 2-yl ) - 2(1H) tyui nA|do ind which is 3-[5-({(2S, 4R)—4—meth0xy- (2;methyl-5-

o ARG FBA P\ A ol P P ¢ 75

nyl)-1Hindol -5-yl ] methyl } -1- piperidinecarboxanaide, or a
pharmaceutical ly accept abl e salt or stereoisomner éltliereoL
3

SN

-5-yl] oxy} acetyl ) pi pei kRazi A< 4Yit

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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6. A Conpound which is 3-{5-(3-(4-nethyl-piperazin-1-yl)-propoxy]-1H

I ndol -2-yl) -1 Hquinolin 2-one WCHs N era pharnaceutically acceptable
salt thereof 7. A compound which is

3-[5-(1- pi perazinyl carbonyl')-1Hindol - 2-yl ] -2(1H) qui nol i none 19 A?fo0d4
April 2004 or a pharmaceutically acceptable salt thereof. B. A conpound
which is 4-amno-N [2-(2-0x0- 1,2-di hydro-3-quinolinyl) 1 Hindol-5-yl)- |
- pi peridi neear boxam de NH2 or a pharnaceutically acceptable salt thereof:
9. A conpound which is N[[2-(2-o0x0-1,2-di hydro-3-quinolinyl)-IH

i ndol - 5-yl ] rret hy1|3) 4pispef bdﬁl&ﬂ@&hﬁd&dﬂ?éﬁéﬂlb@iémﬁm‘td% corrduid bedordifd or
phar maceut | c acc tabl e salt thereof . A conpound whi ch S

3- [ 5- (d2imeh 'Fl §PL %mﬁ@P%{E*F'H 1A tFﬁ:”t”B?’PtPfW ip gdeaAmpaly | |- 1H

qui i noli n--2-one or a pharmaceutically acceptable salt thereof. 11. A
compound which is 3-[5-({(2S,41t)-4 rnethoxy-|-[(2--netthyl -

pyri m di nyl ) met higl j pyiibe adeiadéondiria o Gamhid whrelHhe naller B-selectel (froim $argaisnol | none

E@ (:leutelnI al II %%cter?, Flte S8 Iet or stere0|xso r thereof. 12. A
pharrra Gt C 9% %8 Sh IR 5% E‘oﬁ%?ﬁg*ééa%'? 'fﬂ?pound i n accordance
with Caiml and a phar maceutically acceptable carrier. - 126

15. The use according to Claim 13 wherein the cancer is selected from
histiocytic lymphoma, lung adenocarcinoma, small cell lungcancers, pancreatic 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
o 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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19 April 2004 13. Use of a therapeutically effective anmount of the conpound
according to Caim1l in the manufacture of a nedi canent for the treatnent
of cancer in a mammal. 14. The use according to Caim 13 wherein the cancer
is selected fromcancers of the brain, genitourinary tract, |ynphatic
system stomach, larynx and lung. 15. The use according to ¢ apanzbdawherein
the cancer is selected from histiocytic |ynphoma, |ung adenocarci nong,
smal | cell lungcancers, pancreatic cancer, gjoblastomas and breast
carcinoma. 16. Use of a therapeutically effective anobunt of the conpound
according to Caim1l in the manufacture of a nedi canent for the treatnent
of disease in wxch ahgiusgehterapeuticaly éfrdch\maém@hnt bf7the Thmpos®l @oingl Nng to
Claim16 vs/nere%l n the disease_is an ocular disease. 18 The use of

t her ad@ t#@af 1 e raapyfarlig ff dhinegicapent ieb Hisolisrimaetof agsglatadomerdiim 1 f or
t he I’Y&j@gé,@éﬂéh_& of a nedi canent for the treatnent of retinal

vascul ari zation in a mammal. 19. The use of therapeutically effective
anount of the conpound accordi ng to Caim1l for the manufacture of a

medi canent for treatl di abetic ret nop @ Ag%l 2004 2({) Tr?je use of

t her apeut i cal | y %f f ectTVES S Fﬂpegtfca he't ‘f%%ﬁ%ﬁ] BAiMREd FefMOm 1 f or
t he mad Wsha tubiethe manukeliicaEnbditamert e thd ettt of Ailad@itdry dbast inacul ar
degenerat i on 21. The use of therapeutically effective anount of the
conpol@Aeleording to Claim! for the manufacture of a medicament for the
treatnment of inflamuatory disease in a nmammal. 22. The use according to
Claim21 wherein the inflammatory disease is selected fromrheunmatoid
arthritis, psorizsi s, Theomseaadicomiégniat Clains 2arnchetieih diye thilaypatae isehse ist y
reactiops, ,23. The use of therapeutically eff u of t corrpound
accor &?{%ﬁtedt% MR Artrs: H%ﬁﬁ'ﬁ?‘&&%“}ag}lg 'ﬁ% ‘géjﬁgo ?gg‘ﬁ?er?q‘i@' Yieat ment
of tynresdimss. ki nase- dependent

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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di sease or condition in a mammal. 24. A pharnaceutical conposition nade by
conbi ning the conpound of Claim1l and a pharnmaceutically acceptable
carrier. 25. A process for nmaking a pharmaceutical conposition which
conprises conbining a conpound of Claiml with a pharnaceutically
acceptable carrier. 26. The use of therapeutically effective Apmwabgof the
conpound according to Caim1l in the manufacture of a nedi canent for the
treatment of bone associated pathol ogies selected from osteosarcons,
osteoarthritis, and rickets. 27. The conposition of Caim 12 further
conprising a second conpound selected from 1) an estrogen receptor

nodul at or, 2 12&n ab8rogpmn rdce@0OAodjlatan andr ogen receptor nodul ator, 3)
retinoid receptor, nmpdul ator, 4% a cytotoxic agent, 5) an antiproliferative
agent, 6) & pred§IOBTBENN MR er ase i nhibitor, 7) an HMG CoA reduct ase
inhibitor, ) andflobidyerase inhibitor, 9) a reverse transcriptase
inhibitor, and 10} another angi ogenesis inhibitor. 28. The conposition of
d aim 27, Vher eian anfigrolferativecrgedirpound i s anot her  angi ogenesi s i nhi bitor

selected frogmthe gr onsi sting.af. tyrosi ne kinase inhibitor, an
inhibitor o epiaopergwg'ﬁ%aeg'?F?S}Egetr%jsregwcﬂﬂtoﬁact or, an inhibitor of
fibrobl ast -geri waHcoO¥Areli@gdseninhitapr, | nhi bitor of platelet derived growth

factor, an MW inhibitor, an_integrin blocker, interferon-a,
i nterl euki P12, PHYFEAPAsEINANf ate, a cycl ooxygenase i nhi bitor,

carboxyam gqtri az : tatin A squal am ne,
6- O chl or oacet y?- %ﬁggnﬁﬁﬁbﬁ%i’ﬁl%ﬁ’ taﬁ%l i dom de, angiostatin,
t r oponi n- 1,10pnd aastherangiagelyesisonIRGE .

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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29. The conposition of Caim27, wherein the second conmpound is an

estrogen receptor nodul ator selected fromtanoxifen and ral oxi fene. 30. The
use of therapeutically effective anount of the conpound according to Caim
1 in conbination with radiation therapy for the treatnent of cancer, 31.
The use of therapeutically effective anmount of the corrpound1@p‘?,qr;_@bmg to
Claiml in conbination with a conpound selected from 1) an estrogen
receptor nodulator, 19 April 2004 2) an androgen receptor nodul ator, 3)
retinoid receptor nodulator, 4) a cytotoxic agent, 5) an antiproliferative
agent, 6) a prenyl-protein transferase inhibitor, 7) an HMS CoA reductase
inhibitor, B) arardndreyentreason mbdatbpr, 9) a reverse transcriptase
inhibitor, and 10) another angiogenesis inhibitor, in the manufacture of a
medi cament Por R BXERORMOGHBENCcer in a mammal 32. The use of a

t her apeut i IIy é}t&%b‘é gigount of the conpound of Claim 1 and a conpound
sel ected f m ’3? an est ogen receptor nodul ator, 2) an androgen receptor
nmodul at or, 5)3) rartantipraliferatepgent, nodul ator, 4) a cytotoxic agent, 5) an
antlprollfe atlvea otelntransferase|nh|b|tor 7) an
HVG- CoA r edéct as®Pi® I%Ptgg%trangf ??ypﬁ‘&t?fr otease inhibitor, 9) a reverse

transcriptage i nd IHM'GJCOA?étﬁJctase inhibitor,
8) an HIV protease inhibitor,
9) a reverse transcriptase inhibitor, and
10} 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) an estrogen receptor modulator,

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,
) an HIV protease inhibitor,
9) a reverse transcriptase inhibitor, and
10} 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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10) anot her angi ogenesis inhibitor. in the manufacture of a nedi canent
wherein the nmedicanent is admnistered to a manmal in conbination with
radi ation for treating cancer in the mammal. 33. Use of effective anmount of
t he conpound according to Caim1l1l and paclitaxel or trastuzumab in the
manuf acture of a medi canent for treatnent of cancer. - 130 19%pAP2004 2004
34. Use of a therapeutically effective anount of the conpound of Cdaim1l

and a GPIIDb/IIla antggon in the acture a _nmedic .fqr_the

reatment of cantbr 98 oL helzBelPan BRALAER Sind PR Bl e o
ant ago@PHi/lliasarkddoaist balte matufactire ofl§ thedicaebtier tAd esdtnem df Yaref.ect i ve anount
of a conpound according to Caim1l in the manufacture of a nedi canent for

reduci ng ti ssue damage followng a cerebral ischemc event in a mamal .
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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