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BACKGROUND OF THE | NVENTI ON Fi el d of Invention The present invention

relates to certain 3-pyrrole 15 substituted 2-indolinone conmpounds which

modul ate the activity ofcHys-aigrea=iase INEoRa@ mends of this invention
are therefore useful in treating disorders related to abnormal PK

activity. Pharnaceutical conpositions conprising these conpounds, nethods

of. tyeating His iizing 20 pharnmaceutica CQﬂ? idion rising
thesge corrpouﬂlldlssegdsrﬁ ll{r?e%*%@s 0 azlpr?zgﬁjaihonrgﬁt hem are & gg‘%’lcg'cﬁolgég@ State of
the Arttdhé. 3 ol ¥ owy gl drsa lof ey leidh st doec Kgrrauaid Nod orgitlisan a,y £12=end i s

not admj dto ' t .gsent_invéention.,.PKS are enzynes

t hat ,cg%%%’ﬁg/uzae&f hlte)ﬁpﬁjodsp ora%/q/a%]l%dn@ pt{fad;:r%)a? S?r{l‘étyps&or?QW@%g,er i ne and
t hr eonitie. r@&si MBS B, fHriciceiors.obEre gneeqiences afi ddlicsuwaeniormgly sinple
activity, . t ina...cell growh, digterentiatiqn and 30.

prol i fe‘?%’t%ﬁa,fﬁ 13%%’%%%54 >;Wa(‘@gllele SEFEMES NEEeddy 110 iq:ﬁlpirn C(S%érc\}ﬁy or
andther depend on PK activity. Furthernore, abnormal PK activity has been

related to a host of disgqrders rangjn%' fromrelatively non-life
t hr eat eni ng di seases suc GFQHFPa s Ty §§VF§F§PV virul ent di seases such

as glioblastoma 35 (brain cancer). The PKs can be conveniently broken down
into two classes, 0 4 AUG 2004 WD 01/40814 PCT/ US01/ 04813 the protein
tyrosi ! nd the serine-threonine kinases (STKs) _ One of

“the prinme agpeCipye@en®TKndehitviohy rel a8l ko kBYORMAMBNL Wbl egrowt h fact or
reigptor . . Gowh factor _ . )
substituted 2~indolinone compounds which modulate the activitgy
of protein kinases ("PKs"). The compounds ¢f this invention
.. are therefore useful 1in treating disorders related to abnormal
PR activity. Pharmaceutical compositions comprising these
compounds, methods of treating diseases utilizing
20 pharmmaceutical compositions domprising these compounds and

methods of preparing them are also disclosed.

Stace of the Arg

The following 1s offered as background information only
25 and is not admitted to be prior art to the present invention.
PKs are enzymes that c¢atalyze the phespherylation of
nydroxy ¢roups on tyrosine, serine and threonine residues of
proteins. The conseguences of this seemingly simple activity
4re sraggering; cell growch, diffzrentiation angd
0 preliferation, 1.¢., virtually all aspects of cell life in one
way or another depend on PK activity. Furthermore, abnormal
PK activity has been related to & hest of disorders, ranging
from relatively non-life threatening diseases such as
psoriasis to extremely virulent diseases such as glioblastoma
33 (brain cancer).

The PKs can be conveniently broken down into two classes,
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5 receptors are cell-surface proteins. Wen bound by a growh factor
ligand, growth factor receptors are converted to an active form whiché AUG 2004
interacts with proteins on the inner surface of a cell nenbrane- This

| eads to YWRBYWELY yi ation on tyrosine residues of the redpRBIO 18430t her
proteins and to the 10 formation inside the cell of, conplexes with a

vari et yhef preyeapl asmoe isiegkdlnaie ol M jesaaridathe |9 g iHds tedd@ctnd umer ous
ceIIngn respogggi §uch as call division (proliferation), cel

di f f er 8Af'FEFTo &'l" growth, expression of netabolic effects to the
extracel | ul ghemb€r @RBY prRREERAlspeRite JFOPTK Mite vt anplidles (di scussion, see
Schl essin and U lrjich, Neuran, 9:303-391 (1992} which is incorporated
by reféPé%ggem?HEIﬂ&F gITaHY DA ARTRGs FeAERYC TS IGF ¥&h H@AUPther ei n Growt h
facg or ré@éﬁ@b%sa%t BePTKsaethyict r*%rt%ﬂﬁ%o"m Wn BRI ¥y Y@YWt ki nases
("RTKs"). They, conprise a |arge 20 famly of -transnenbrane receptors with
di ver sé€2BF8F oyt gand. agePyby faatopy agerprogts @é&s@oﬁwﬁéﬁé@ntplgm dlstlnct
subf a o] e Nt s kne anpl f e _
Subf an Lo GSar Srat ot hot PR R R P A B R et )1 oue
factorofeéeﬁﬁbg)mePERQHEHEﬁBlané8H9R4t0 phospbe rRtES ioononst yobsane
extracebLubac: ooy cony! sbecolboanda BLAdENg ARTRHa. oAl paNERETDr ane domin
and an intracel | ul ar cytop asm c cata onal n at can phosphoryl ate

t wlosi herma eserubls bfe Plot efasl Aﬁo@h@plﬁxKSsthhnﬁlyac@nsVsD§ of insulin

receptop & Basméoshﬁﬁyii |ﬁ15f9859%htf’1§€t0 éngﬁep%%%e&@ﬁualﬁkoﬂad
insulin receptor ted feceptor (I Interact wt

i nsul i feliG=y %ﬁﬁp¢@§ﬁ$IS%@hf@ﬁnﬁalhedewéﬁepnaﬁeroéﬁftwotlenﬂbrebyl
extr ac&ifpé@éngiy&péal alefh agfypeﬁ' téxgpgsg\ﬁen é@bmalcgﬁogghcaf%geg§ the

cell nmenmbrane and which contain t tyrosi ne ki nase mal n 4 AUG
2004 V> Gl 084r o) Lishay amsagoany hEean®TK, s@bfani FPri 8 meterred to as the

Lat el v f r P |ncludes
Do cinp e o0 i 01 sesepi ok TR gtk MOLSH,

glycos%i%ﬁ%mﬁ%&m¥%ﬁ%ﬂﬂLn&&cmohﬁuh@ce@nﬁégéqdoby5rv§¢rabce:nynbénélo@

|nnunqggpbgngﬁA§gl opps; angl BNy, 0t ragethuhateganmai n wherein the tyrosine
ki nase domain is interrupted by unrelated am no acid sequences,
Growth factor receptdors with PTK activity are known as

I3Ceptor tyrosine kKinases ("RTKs"). They comprise a large

20 family of transmembrane receptors with diverse biological
activity. At present, at least nineteen (19) distinect
subfamilies of RTKs have been lgdentifisd. An example ¢f tnése
i5 the subfamily designated the "HER" RTKs, which include EGFR
(epithelial growth factor receptor), HER2, HER3 and HERAM.

L
e

These RTKs consist of an extracellular glycosylated ligand
cinding demain, a transmembrane domain and an intracellular
cytoplasmic catalytic domain that can phosphorylate tyrosine
Iregidueg ON protaing.

Another RTK subfamily consists of insulin receptor (IR),
30 insulin-like growth factor I receptor (IGF-1R) and insulin
receptor related receptor (IRR). IR and IGF-1R interact with
insulin, IGF-I and IGF-II to form a heterotetramer of two
entirely extracellular glycosylated o subunits and two f
subunits which cross the cell membrane and which contain the

45 tyrosine kinase domain.



Anot her group which, because of its simlarity to the PDGR subfamly, is
soneti nes subsuned into the later group is 10 the fetus liver kinades AUG 2004
("flk") qp ﬁ subfam |ly. This group is believed to be made up of ki nase
i nsert doﬁg’ *"d¢eptor fetal liver kinase-1 (KDR/ FLK-1, \REHURBNU8R) |k 1R
flk-4 and fns-like tyrosine kinase I (flt-1). A further menber of the
tyrosi ne Ki masremg:rcbwtm( fractiymi b receptaorrdangd yag scztdnglfa'wm ast growth

factor ("FG-" subgro Thi ,consi sts four receptors
FaeRy A TP P o AR ORGSR ) GEE0lt 1 “Hist et LA Bppor s
t hat trmdmeptM@xmnﬁﬁtzwf A-kigl Yarasd-ated, extrase! dddeyr HAamai n
containing a variable nunber 20 of i munogl obin-1ike Ioops and an

i nt raceldndigt @dmailydasy Mtlisch etfer a9aldsi e Idamesin s expresed o1 nt er rupt ed
by engﬂﬁ r e ot her nmenber of the
tyrgm no |ar?g'se%%§'%|v%tqlhs %a%?g?&ﬁdclcebpﬁaor Ei'rlgee%'c}mﬁt r‘led \%’gscul ar endot hel i al
gr owt h Hfrdgtoe L& (ﬁ\VEd@Hyameoé’mr(ﬂlrsdﬁ@r ctwrms\ilfca: igasedidmeaiic glsycoprotein
simlar u iff o] i ns and target cell
speci fi é‘ft?'i P?%\?Plv%yh%%éé rttiee(rzqﬁlraté“rl i @.ac@e re;t'teén 1y thought to play an
essential r &nethsrvaswlpog@nm s beandlﬁmglfogﬂ*:nﬁealsmla&mmme t:cb@rrpl ete

listi fegl I, fam]je ed..in Rl.Q

S S T e e T P T
anyOdramﬁngstuaslnverfMuhyseeu"ﬁﬁnfﬁ h@memNOMnswwmamldw t oThhe BTKSp t here
al so exi;staiaclam Ly gt radcentl o8l atkagellylan fIKG called

"non- receptor t yrosi ne I'nase CEPTurar t rosi e klnaseSOI Thi s
Iatterfﬁt@14lAU@IZ@@48$€P@1K6@811LRCTAUS@@EG&Sls dasi-gRat ifdk-4abhrevi at ed

CTK * sl h 6 4588alRECKEnaGTIY darcngy contain extracel bl ar and

transne ne do esent, "ovér 24 GIKS in U. subfamlies (Src,
Frk, Btk, aékfurnbtr @apﬂ@w Eésthﬁlpgroﬁéhe kdkazmd ghckyhhfwetbeen

1000t i £LeLor 5, TREmSL §EbEﬂ€‘ 'fxb%%%agts rbEnt @aR€oEhe.Lapgest group of
i SYoLAE oy SBrbREy 2aag ot

CTKs and |Rc [ udes and’ Yrk. For a
mor e déeaepéardsgbqsguen thG$Ksr099eclosents Gﬁc@gene;e8326§552031 (1993),

o FBERACA! POR! 88 BY. 186LRuSNCRor 0L uihag ARy iyt agy as 1T Tully
defined, it appears that the receptors consist of a

glycosylated extracellular domain containing a variable number
20 of immunoglobin-like loops and an intracellular domain in
which the tyrosine kinase sequence is interrupted by regions
of unrelated amino acid sequences.
$TLLl another member oL the tyrosind kinass growth factor
receptor family 1s the vascular endathelial growth factor
£3  (VEGF") receptor subgroup. VEGF is a dimeric glycoprotein
similar to PDGF but has different biclogical functizns and
target cell specificity in vive. In particular, VEGF is
presently thought to play an essential role is vasculogenesis
and éngiogenesis. |
30 A more complete listing of the known RTK subfamilies is
described in flowman et al., DNE&P, 7(6):334«338 (1994} which
is incorperated by rafersnces, including any drawings, as if
fully set forth herein.
In addition to fhe RTKs, there also exists a family of
35 entirely intracellular PTKs called "non-receptor tyrosine

kinases" or "cellular tyrosine kinases."™ This latter



10 herein. The serinel/threonine kinases, STKs, like the CTKs, are
predom nantly intracellular although there are a few receptor ki nasés &lib 2004
the 5TK Rﬁ STKS ara the nost conmon of the cytosolic kinases; i.e.
ki nases t P”f)oéH‘ ormtheir function 15 in that part of ttf’&’if‘ﬁ‘ﬁf?l‘%lém ot her
than the cytoplasm c organelles and cytoskelton. The cytosol is the region
wi t hi ndetshgnesiiionwhebd naydia tefd t"rﬁ‘é‘Fcé'I Wid 1i mteerusec drer vt aba s angd

that _proteins are

bi osynt het i IVI Qcce is in.the cytosa

synt hes?’%e Sﬁgﬁ'l i'bG racetiz‘éllﬂ'lr %nd_ CTRE "SRG "STREh P53 -bedt i npl i cat ed
in a hpgeseht, pavlac:gem CTeandint |1ansuufemudmg, (Sirgni fliragntgty, @ncer. O her
pat hogeni,c it aye n_associated with PTKs incl ude,
withougpj 'nﬁ?g pon%eﬁso P§S|E‘¥h gggl % PrdsPEve FRefetEsn tadditfyenesi s,

r es enoshs, seeubabfdms.a@sa@pea& sRegart @bdbar thei tasgaRd Qthel ig¥f | ammatory
dlsordgég gnu é glcal dlsorderz such as aut oi mune dlsease

car di ovaScufg SLHEESsHER ad 8t hE¥Bscl¥RostE % and 1 v Efiket §IToRenal _
di sordees. Webh negare aet@am@ar dibwoselohhesmeires , hyrat Bgses, 30 advanced -
to explain the excessive cellular proliferation that drives tumor

devel oBRERESRE! af e2P6°raféti dhe?RhonhliBhbéSpkncpegarated. by¥nat is, it has

been spggestRee! hahcmalighanhycakhyiagOWt At €8UkLS 1Lr @B achregkdown in the
mechani sns that control cell division and/or differentiation. |t has been

shdwn BREELB5 the protein products of a number of proto-oncogenes are

invol ved i nThdessignaltheansdHet konapat hwaygst hat chegybagexd, W01/ 60814 04
AUG 2004 PCT/US01/ 04813 cell gromﬂh and differentiation. Théese protein

pr oducR &3P ARE Y ohCbEARBL L HARF udLt PRI R ERAER| RERI Ar £BY ORRRSPEREOr S,

transneiwsese gf oyed (26t epplTK cereplps SeARTKSI ¢ SYhRBhaSH £hePTKS (CTKs)
and cytosolic STKs, discussed above 5 Ln view of the apparent |ink. between

PK- r el QY &P R F UFBRA5821 | Vi €1 esKARYSSF deaarPRE (OB RURhR SV8BEdeRs, it is

nas suipriiser thate o gr emd d@@b%pis:ﬁf:{\@ﬁérlﬁnm'ilgeeéﬂﬁ SPedshican attenpt
activity. Sone of is effort has invol ved

to identif S to nodul ate

blom|ﬂﬁ$%3%bﬁ¥%dﬁﬁés°%2?ﬁﬁe*5?%e 1B ¢t et es b%t?%?n@@gbﬁ”tMBElenvolved

in theetadll Gatd td afuch of the cell's intermediary metabolic and
biosynthetic activity occurs; e.g., it is in the cytosol that
proteing are syntnegizéd on ribosomesg,

20 RTKs, CTKs and STKs have all been implicated in a host of
pathogenic conditions including, significantly, cancer. Other
pathogeﬁic conditions which have been associated with PTKs
include, without limitatioen, psoriasis, hepatice cirrhosis,
diabetes, angiogenesis, restenosis, ocular diseases,

.5 rheumatoid arthritis and other inflammatory disorders,
immunological disorders such as autoimmune disease,
cardiovascular disease such as atherosclerosis and a variety
of renal disorders.

with regard to cancer, two of the major hypetheses

40 advanced to edplain the créessive cellular proliferation that
drives tumor development relate to functions known to ba BK
regulated. That is, 1t has been suggested that malignant cell
gfowth results from a breakdown in the mechanisms that control
cell division and/or differentiation. It hag been shown that

35 the proteln products ¢f a number of proto-oncogenes are

involved In the signal transduction pathways that regulate



processes (e.g., mutant ligands (U S. App. No. 4,966, 849); soluble

recept ors and anti bodi es (App. No. WO 94/10202, Kendall and Thomas, [P pgs 2004
Nat ' 90. 10705-09 (1994), Kim et al., Natur 2: 841-844
(1993) 7; qg%f%lﬂﬁﬁ&’dfands 15 (Jelinek, et al., Biochemstry, 3%”?%4@(581 56) ;
Takano, at al. Bio. Cell 4:358A (1993); Kinsella, et al., Exp. Cell

Res. mJSBvat(hlm diifiegan t lgt 23in ., TheGel loudcgre iIPhyscqdukS2s 448- 57) and

0% 14800 1 LR, 5 ‘?‘gﬁy%io 538! %ﬁ'z;‘%fgﬁl‘ﬁ?u%’rz%%%%n B S assoc.
Cancer U?ems,mefﬁﬁ:r&ZﬁSg(rb@&h))fadtmradﬂm ir@cepdotrbe {#IMs,, atytendissdieve been

made t y small cul I ¢h act .as P |nh| bitors. Por
exanpl € ch[(bl S‘G‘CD[I[Q ocy [ Cyttc)]lsc?;q/‘cl | g%e{erllwc] ﬁieltseroc?ﬁgl conmpounds ( PCT WO

92/ 20642) \BmWL@weazartmtéola@pde:rem\tawm&s beliweBeT P‘ﬂQr%éljalz%&D&)elamdlar
1-cycl opr.ap | -.4-pyrid UI nol on M at . 5,330,992) have been
descri K& é’glttlﬁsoglnﬁlex' Ri“fad rle ftS(B]Fg‘anSflflﬁi?lrde&?rrpc}&nd? @ s. Pat. No.
5, :Zz,ég %&&pnsset y:myaltl aulgsrtdglatuuedlpyurfl d)tlfomrmeuads.n(;UeﬁZGelﬁareG d Nth an
5, ui naz I ne .derivatives ,
sel enai® r%g &fd > gisr‘éﬁﬁféfeé‘ﬂefpc’ﬁf’v\&}og* GAEZ%{ aFFIL(‘,’;JrGI‘-"l c SSB‘I ﬁ&fdroxyl ic
conpoumdsS(BGPowm 92521666)uaadblbanmﬁtmhoapbeaa@ha@lds@@@pqu&%% (PCT WO
:L 5495 e all been descrl bed as PTK i.nhibitors useful in the
GELeeaREEFST089558 SNRBE 3609 W601ACHRE4PEVALSOEAORAET SUMARY

CF THEpkN&EHEEGNtEhg praeeahtlmygahu@nfussdlA@gtedoto4ceﬁ%ama93 :pyrrole
s=ctitut I ndol i none co ' dul ati ng abi lity ond

t
ST L hePIfsTE GEPArSTR ERane iR BaresrsRar: Bt co Ba7d 0 Bror oul | PK
activi Kgndacgosdunghymabn ppecaspaer 1 hbhsdpresent novyeovipgngrel ates to

SR UL B B! R ST T o2
15 (Jelinek, et al., Biochemistry, 33:10450-56); Takane, et al.,
Mol. Bio. Cell 4:358A (1993). Kinsella, et al., Exp. Cell Res.
199:56-62 (1992); Wright, et al., J. Cellular Phys., 152:448-
57) and tyrosine kinase inhibitors (WO 94/03427; WO 92/21660;
WO 91/15495; WO 94/14808; U.S. Pat. No. 5,330,992; Mariani, et
20 al., Proc. Am. Assoc. Cancer Res., 35:2268 (1994))}.

- ln adaitien to the above, attempts have becn made to
,identify small molecules which act as PK inhibitors. For
example, bis= monocylic, bicyclic and heterocyeclic aryl
compounds (PCT WO 92/20642), vinylenéazaindole derivatives

_5 (BCT WO 94/14808) and 1—cyclopropyl-4-pyridquuinolones (0.5.
Pat. No. 5,330,982) have been described as tyrosine kinase
inhibitors. Styryl compounds (U.$. Pat., No, 5,217,999},
styryl-substituted pyridyl compounds (U.5. Pat. No.
5,302,606), quinazoline derivatives (E£P Rpp. No.0 566 266 Al),

30 selenaindoles and selenides (PCT WO 94/03427), tricyclic
polyhydronylic compounds (PCT WG 92/21660) and
benzylphosphonic acid compounds (PCT WO 81/15495) have all
been described as PTY inhibitors useful in the treatment of
cancer.
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hal o, al kyl, cycl koal kyl~, arYlr heteroaryl, heteroali CydiC, hydroxy,

al koXy, -(CQ 215, -NR'R', -(CH,)fR 6 and -C(D)NRCR9; is. R 1.5 -sel{]efpp@pmm
fromthe r.oup COUISIStIng of hydrogen, hal o, alkyl, trlhalonet{y

hydr oxy, ‘Pl?b’x'if“ cyano, -NR 13 R 14 r OR'C(OR', C(O)Rl HHy/813
heteroaryl, -S(Q zNP,"R' and -SQR 0 (wherein R20 is aIkyI aryl, aral kyl,
het er oaryl and heteroaraJ&q&&ARQOOFQﬁHEgIHgENEEOBd fronlthe group

consi sting dr ogen, , hal ogen, aIk tri aloneth e hydr oxy, al koxy,
-(COR 5, %Nﬁ émgm INYE Clt?cg 1)~ RO YR 3 R
14, NRekboGsCa) o 2- mlaombhmomm@cmm (emplmn pﬁmoﬂdﬁaaal

aryl, g)al k% het| ~: 706: ~yl het eraeral kyl): P, Ai- QO

~r Qm t RB1¢rodp 28 n§|f§u ERG TS Y d SR, Hhaqrc?gattﬁn%dewaqw&ré atgkoxy
ands - NRoRapnKkmbx ¥&L &gk .eromtrio group con-cicr-i-nq 9~ 4yor Q94n

al kyl  dA'l -Q (VI P'"i 60 "AUG 7004 WD 01160814 PCT/USO Iro4 13 R6 is
sel ected frBRFPRELIGASYp ABNSTSt ARFSST -hdicogEESend] Kylveakd onCre)RI®S R i s _
sel ected BLpprihe=0kaBR:¢ONS LSt PG R 1NVeREenr mldW1a aryl., heteroaryl, -
-C (g) RIT and -C (d) RL; or 5 R6 and R 1 may conbine to forma group
selected fromthe group consisting of --pRCH2) 48, - (CH2) 5- and - (CH2)
c-; with the proviso that at |east one of R or R nust be -C (p} 110;
Re and R4 are independently g€l ected f e gy oup 10 consi sting of

hydr ogen, al kyl and aryl; i om-. hen%roup Consi sting of
hydroxy, al koxy, aryl & : R13R1; Rl11 is selected
fromthe group consisting 15 R12 is selected from
t he group consisting of - C(O) R15, aryl, heteroaryl, -N+
(O )R13R14, -N (ox) Rl13;.7and (wherein R is unsul Dstltuted

al kyl, hal oal kyl, or aral kyI ) ; are independently selected from
the group 20 consi sting of Iysdrogen, alkyl, cyal oal kyl, Cyd oal kyl, aryl
and heteroaryl; or

(I)

10

’ wherein:

R' is selected from the group consisting of hydrogen,
halo, alkyl, cyclkoalkyl, aryl, hetercaryl, heteroalicgcyclic,
hydrory, alkexy, - (CO)RY, -NRYRY, -(CH,).RY and -C(O)NR'R’;

15 R* is selected from the group consisting of hydrogen,
halo, alkyl, trihalomethyl, hydroxy, alkoxy, cyano, -Nr PR
NRYC (0)RY, -C{O)R'®, aryl, heteroaryl, -S(0),NRR' and -5GQ,R*®
(wherein R* is alkyl, aryl, aralkyl, heteroaryl and
heteroaralkyl):

20 R’ is selected from the group consisting of hydrogen,
halogen, alkyl, trihalomethyl, hydroxy, alkoxy, -(CO)R!?, -
NRMRY, aryl, heterocaryl, -NRM35(0),R' -5(0),nrMRY,

Nr'c (o) R,
C-NR¥CI0)ORM and -50:R* {wherecin R¥® is alkyl, aryl, aralkyl,

25 Theterocaryl and hetercaralkyl):

R' ig gslocted from the group consisting of hvdrogaen,
halogen, alkyl, hydroxy, alkoxy and -NRDR!®;

g} i= swlwcrmd from che group coneiccing 9L hyarpgen, alkyl

aad -C{O}RY,;




R13 and R14 may conbine to forma heterocyclo group; R15 is selected f{gﬂa
the group consisting of hydrogen, hydroxy, alkoxy anti aryloxy; 5 Ri& 2004
sel ected f e group consisting of hydroxy, -C (0) Rl5 -NRL3R14 and -C
(0) NRlBﬁTiRﬂéﬁg'ls sel eetoo fromthe group ConQ Sting off G481
cycl oal kyl, aryl and heteroaryl; R20 is alkyl, aryl, aralkyl or heteroaryl;
and 30 n aRﬁ isas%iémﬁe@eﬁdemttyelgrdup3¢onsiécimgro& phdroagerutical |y
_acceptane salt tg?b?ﬁh‘ Preferably, Rl is selected fromthe group

consi s |n rogen,” hal o, al kyl, cycl koal kyl, aryl, heteroaryl,,
heteroallcye7|rs ngkmm@q Btémxype -€ré @ EincishNRIGRIE, hydt&HR), YR 6 35

And -c MRl 5 sel ecteo f {ho gr psisting cf hydrogen, 7 O
4 AUG 2 g%{il 96 b1, EobRaoRet et PIBL it ot Q) %1 ?¥i hal onet hyl |

o S o SRR g Lo s eeted 1 f‘@@kﬂ*‘“%ﬁm%ﬁ”' ’

an z ected fr, e grou nsi sting of hydrogen,
hangeHi QPk@?“Sf?F%%?oﬂéthjﬁh 2hydr oxy de%gd @E%ﬁ NR13R14, aryl,

het er oatiyh, ch&lRABS {69 2RA4’ at81ée)st2NR638f4R NRL3G {RC’>) mR&4, pAnd -NR'C (0)

OR'; R4 |§ i@lected fromthe group consisting of hydr ogen, hal ogen, al kyl,
hydroxy, i oxy and -NR 13R14; RS is selected fromthe group consisting of

hydrogen, akkynd ¥0 aré ﬁd&@)enlaleelrtll% sed eg@leRCtrednf KOM (1R ugr oup

co sisting. of h dr qP % and -C 0 Rl Rl is selected fromthe group
5i stPRYS Bt %91 © %?IO%% er6éFyF a ﬁiﬁﬁ? and -C(O R10; of hydrogen, 15

Rc and R7 nwﬂs‘? e;enbemecteaf crrrasmt%owaagl eehned skre GLiFe hydrewy ,consi sting

of - Ct? Fi é%@ Iz MAt the13 EpVISO that at |east one of
R is selected from the group ConSlStlng of hydrogen and
alkyl:
15 R** is selected from the group consisting of -NRMRY,

aryl, heterocaryl, =n*(o")rr', -n(oH)R'?

hydroxy, -C(OJRlﬂ , and
~NHC (O} R® (wherein 8% ig unsubgstituted alkyl, halealkyl, aor
aralkyl}; ‘
&Y and R'Y are independantly selected from the group
20 congisting of hydrogen, alkyl, cyangalkyl, cyeloalkyl, aryl
and heteroaryl, or
R and R'* may combine to form a heterocyclo group:
&' is selectred from the group consisting of hydrogen,
hydroxy, alkoxy and aryloxyﬁ |
5 R¥ is selected from the group consisting of hydroxy,
~C{0)RY?, -NRYRM and -C(O)NRVIR!Y;

R17

lg colected from the group £onsisting of alkyl,
cycloalkyl, aryl and hetercaryl;
R?® is alkyl, aryl, aralkyl or hetercaryl. and
30 n and r are independently 1, 2, 3, or 4;
or a pharmaceutically acceptable salt thereof.

' Preferably, R' is selected from the group consisting of
hydrogen, halo, alkyl, cyclkoalkyl, aryl, heteroscaryl,
heteroalicyslis, hydroxy, alkoxy, -C{O)RM, -NRYRM, -(CH,;),.R!'®

35 and =c(O)nN&*R®:

R* lg selected frem ths Qroup Sensisting of hydrodan,



R$ and R9 are independently selected fromthe group 20 consi sting of

hydr ogen, al kyl and aryl; R10 is selected fromthe group consisting ofl4 Augdzgm
hydr oxy, I aryloxy, -N (R11) {CU nRlz and -NR 3Ri a; 1 is selecte
fromthe ‘aragslg&%)c{%)nsi sting of hydrogen and alkyl; -5 R13 P@/Q%'Il@&léd from
the group consisting ot -NR 13R%, hydroxy, -C (G RS, aryl and

het er odradc. RiZwnd Rt akens meebe axy .selldotad feRRHe group

consi sty wmdr o @ Kyl o £YCh ary. N et,etnaiyl ; 30 R13 and
R14 myﬂ%ﬁ%ﬁ?%@ fo gg?}rlnRa ’gr%){l% és/elée)‘g%%%lflrfk;ldm%m&g gjbr{oq}ﬁhg‘oﬁgi sting of -
(CHz) 2N (CHB) ieChirllepted- (CHR) ghe g(OHE) onsiECHnyzofchyzogeand RP is

sel ect f t OUR..consi st | f n{ oxy,-al koxy and
aryl ox?‘%% itllglkgjell’e@-lzgl r%{n%{}%’elo' raup % rfsiaslt'{yﬁ‘g'r'of_ ‘ripglf%x'y,‘ -C (0
R19% - NRE3BaY , andylC 06reNBAIR141 -NG S AUGRZD065VO) pNR'64814 PCT/ US00/ 00181 3
R17 1S sgh edFrom t he:group censi sting of alkyl, cycloalkyl, aryl and
heteroamfﬁyl(;::(&ga)n%il h'ag%]d'gﬁa%’a(?%noaiep'endentIy 1, 2, 3, or 4, or a ‘
phar maceuti ¢dl Ly aeteptall €rsal thehereah tonadisecandoaspeatoydhs invention-
IS dirﬁ‘cted to a,,pharnaceutical conposition Gonprising one or nore '
conpouRd(PPerof 2A&¥ Ml &YAP 3 & pPRREEUTEal T y- accept abl e salt t her eof
and a pharmgteuti saléyraacepbabkaceyebbetbnsltanshbrdnpspestn, tAL Ry
|%@nt| on |_g_1 gl %\@@_t ed to a nethod 10 of treating diseases nedi ated %y
a rm?l“dpr ‘@)% Kinase activity, in particular, receptor tyrosine kinases
(RTKs), norfrecepsbDecpeat eromt yhasypeuki tasesst GIKS) £ angarsgsh ne/ t hreoni ne
pzotel n_ ki gazas (E%?ﬁu'i n an organism in particular humans, which nethod
conpri BEEYAIAPRI sEEr g 'to 15 sai'd organi sma pharmaceutical conposition
conprising &' ronpeledred FoomutBe()ouSuchn sliseasgsof nejategdry, way of
exanpl eéggg not in'bt ation qancer habet es, hepakic cirrhosis,

s

car di of al 8FY SL8ILAEN Las “Tt'RaFos @& 6§ QIR |
15 R® and R’ may combine to form a group selected from the
group consisting of -{CHala—, -{CH)s— and - {(CHy) ¢

® or ®’ must be

with the proviso that at least one of R®, R
~C(O)RY;

R® and R® are independently selected from the group

20 consisting of hydrogen, alkyl and aryl;

R'® is selected from the group consisting of hydroxy,
alkory, aryloxry, -N(R) (CH;).R' and -NRYRM;

R' is selected from the group consisting of hydrogen and
alkyl:

'3 Rll

Le gelected from the group CONSisting of -NRVRY,
hydrory, -C (0} RS, aryl and heteroaryl;
R and R'® are independently selected from the group

consisting of hydrogen, alkyl, cyeloalkyl, aryl and

heterocaryl;
30 R and R'" may combine to form a group selected from the

group consisting of - ({CHp}e-, - (CHz)s-, -{CHz}:Q(CHz)z2-, and
~ (CHa2) 2N [CH3) (CHa) 2= '
R?? is selected from the group consisting of hydrogen,
hydrody, alKkoXy and ayvylony:
35 R'® is selected from the group consisting of hydroxy,
-c (0yR'?, -NRPRY ang -C (0)NRVRY,



angi ogenesi s, immunol ogi cal di sease such as autoi mune di sease 20 and
renal disease. In a fourth aspect, this invention is directed to a et AbH2004

of nodul at,i the catalytic activity of PKs, in particular, receptor
tyrosineaﬁpﬁg§@é4(RTKS), non-receptor protein tyrosine KFONHESE®ERKS) and

serine/threonine protein 5 kinases (STKs), using a conpound of this
i nvention wil chismyeloetedrfred dhe Gnovptconsisthngiwb, alkyparticul ar, the

recept q{&(l__plrcpatl N ’kiﬂs,sle m%@%g jc . agfivity is nodulated by a
: I's invention IS s

|
compoun of t el'ected Trom t he group consisting of EGF,
HER2, HER3, 'HERH I Rrd Gmd]elﬂenﬂz_;t%' Rcc,3,3@#PAGFRP, CSFIR CKit,
C-fns, Iﬂ%g}lﬁ,a Fl k4 KDR/@ K-docdFit e \ﬁEthE%h%@ FGFR- 2R, FGFR- 3R and

FGFR- 4R Cer eaurt Cyar | 76 ST aeE ose catalytic activity is

nodfil at ed. byt na ac erameuved asfpe ctthith disnvievweinai sins isekdters f4 am the group
consis%i%%mpf Src, _,Frk, Btk, .Csk, Abl, ZAP70, Fes/Fps, Fak, Jak, Ack, Yes,
Fyn, 3 hl_yn,acl?&,m@lk CORBY S YO SIS e 008 e MR GATRO WIS n K1t t

Wh685 edt aloytiud aaqtli)viclry al graocidcaiued chy.l ya agerpaand eOfs oA t( ik RAE 2004 WO
01/ 60814 LUS011WU4813 this inventi Is selected fromthe group
consisﬁpﬁgggpggﬁﬁfgégkdcﬁgﬁf PﬁQ§pFPg?ﬁ S&6&EtE % his invention is directed
to the use Iaf aatbdrpousgeet , Femnmsl dng¥htiibnt he priepatatbi @3 af pRtnog

i sease  nedi ated by

ngﬂjcan&n% ghicg is.uSefU in the treatnent of a d

abhor nBE PREAEENT £y S°PR°8 BPYCR T88pRY: 2PPRFRAENPERLESA KaN@SFected to an
i nt er medicavetel Ear pukaiCLlar, (kkkebdoWeyesninBSkisasakeqredshir om t he
group congisting of hédro en alkxl and -C QC%{RICZ R6 is selected from
the gr DUB EBREPEPT NG BE “RydF BGBR. Ml kJR=&Rd \CELR) RIO® 15 R7 is sel ect ed
frgmthergnegpntensﬁebgp%ooéihy@mne_eas {a*r#m, 2hYhn laet;glm%ylj,ip-c(o)ﬁll
and -r- v an may copbine to forma group selecte romthe
gr oup E%%g%g?%ﬂﬁ E$m9?ﬁ24yvl9 (Eﬁggog-C%ﬂﬂr55?§}E§m69E5ﬁFFH“EhEOproviso

t Het asalidastganésof a RpoRérowacRumisklbeom@fsi €i6R) Bdmprising a

compound of Formula (I). Such diseases include by way of

example’ and not limitation, cancer, diabetes, hepatic

cirrhosis, cardiovasacular disease such as atherosclerosis,

angiogenesis, immunological disease such as autoimmune disease
20 and renal disease. '

In a fourth aspect, this invention is directed to a
method of modulating of the catalytic activity of PKs, in
particular, receptdr tyrosine kinases (RTKs), non-receptor
protein tyresine Kinases (CTKs) and serine/threonine protein

3 kinases (S5TKs}, using a compound of this invention which may
be carried out in vitro or in vivo. In particular; the
receptor proteln Kinase whose catalytic activity is modulated
by a compound of this invention is selected from the group
consisting of EGF, HER2, HER3, HER4, IR, IGF-1R, IRR, PDGFRa,

30 PDGFRf, CSFIR, C=Kit, C-fms, Flk-1lR, Flk4, KDR/Flk-1, Flt-1,
FGFR-1R, FGFR-2R, FGFR-3R and FGFR-4R. The cellular tyrosine
kinase whogse catalytic activity is hodulated by a ¢ompound of
this invention 1s selected from the group consisting of Src,
Frk, Btk, Csk, Abl, ZAP70, Fes/Fps, Fak, Jak, Ack, Yes, Fyn,

35 Lyn, Lck, Blk, Hck, Fgr and Yrk. The serine-threonine protein
Kinase Whoae satalytic activity is modulated by a ﬁompound or

1



Rl is selected fromthe group consisting of hydroxy, alkoxy, aryloxy, -N
(R11) (CH2) R12 and -NRL3RLa; RI11 is selected fromthe group consi st ilrigAitl 2004
hydr ogen th {ﬁ% yl; 25 R12 is selected fromthe group ConS .stifta of
-NRL3R19, %y, G[Q R1$, aryl and heteroaryl; R13 aRETRSOHMEI3

i ndependent |y sel ected fromthe group consisting of hydrogen, alKkyl,
cyanoal Kyis OY@RIKY|1s asglectad hedrertar yrowy dondidr Mk d004piD

01/ 608%4—%?4980“04813 R13 and R14 may CO Ablne to form a heterocyC o
group; I's selected fromthe group consisting of hydrogen, hydroxy,

al koxy and arid exy§iRIV dspset ectreis frromdthegroupd const &d i g ofe ahdyl. 5
cycl oal kyl, aryl an teroaryl:,and n J-s 1, 2 3, or 4, Preferaby, R5 or
R6, in the ccoony(fjuuﬁfgoc’}h?f%orrn%ﬁlaa I ﬁﬂ =k -t\h‘f EN°RREAROR ket ected from t he
groGp cevsicimarg ofhigrdricganse fnid inlGrad ldea e pseferabdyadwdrogen or

met hyl ; IS | ected framthe group consisting. of hydrogen, and al kyl,
nor e prmeehf%grﬁéibild; ycf’rtbﬁeﬁﬁna& Etr#;t e 'R6 i5 -COR (3; R6 is selected from
thehglro\llj\ﬁ Cag;iastsimg:eradWUggg;m;sarld\ﬁe&ﬂt&ﬂ; fi@rﬁ%ﬁ@&atb;yarhyqrogen o][ i
met hyl .when .S - - i.s selecte romthe group consisting of
hydrogéﬁFQ§Wﬁfﬂﬁigng%:hﬂﬁmqmﬁe¥%Wéferably hydrogen, nethyl or phenyl; RI0
is selected fromthe group consisting of hydroxy, alkoxy, -Ul1l} (CRa) rip,
12 and R1t is selected fron1tqq group CO@§isting of hydrogen and 20 al kyl,
nore preferably hydrogen or nmethw ; R12 ., $ selected fromthe group

consi sting of -NR13R14; R13 and e i ndependently selected fromthe
group consisting of hydrogen, or or. R13 and R14 may conbine to form
"a heterocyclo group; and 15 n i or 3. Wthin the above preferred

groups, nore preferred groups nett gt e conpounds are those wherein
Rs, R6, R11l, R12, R13 or Rl e i nddpendent By groups t scribocl in the
accticrl titled "preferred e di ts" herein bel ow -

(I1)
10 wherein;
R i5 selected from the group consisting ©of hydrogen, alkyl
and =C(0)Rr!?;
R® is selected from the group aonsisting of hydrogen,
alkyl and -C(O)R;
15 R' is selected from the group consisting of hydrogen,
alkyl, aryl, heteroaryl, -C(0)RY and ~-C (Q) R,
R® and R’ may combine to form a group selected from the
group consisting of -{CH3)s-, =-(CHz)g= and =(CHp)¢~¢
with the proviso that at least ong ¢f R*, RY or R’ must be
20 -C(OIR'%; |
R' is selected from the group consisting of hydroxy,
alkoxy, aryloxy, -N(R“)(CHZ)HR12 and —NRl%ﬂdi
R' is selected from the group consisting of hydrogen and
alkyl; .
25 k' is salected from the ggoup SensSiating of -NRMRMY,
nydzory, -C(QIRY¥, aryl and heteroaryl:
R'> and R'® are independently selected from the group
consisting of hydrogen, alkyl, cyancalkyl, cycloalkyl, aryl
and heteroaryl; or

10



30 Tn a seventh aspect, this invention is directed to nethods of preparing
conpounds of Formula (1). Lastly, this invention is also directed to04 AUG 2004

i dentifyi henlcal conmpound that nodul ates the cat al ity of a
protein Qﬁﬁgiémﬁy contacting cells expressing said protelﬁég@sgﬁ e wth a

conmpound or a,salt of, the present invention and then nonitoring sald cells
for an effedt 13N@ & ADBY260ROMO0L6GFER RCTYESFPRYAEE BOPR LED

DESCRI PTI ON(&F 1 THEséi\yg@@_%%ozPeEhQ' ?k@ﬁ yahsﬁt@{qgegw d§EtGE?1d the

following terms used int 5 speci |ca ion and c ve e meani ngs
di scusdetfiasedvowalkoygwAnd rasfydras<ito a saturated al i phatic hydrocarbon

radical Incliding sdfetgly £hahn:R8debEanchssehelRgteuRs gl 1 to 20

carbon atons enever a nunerica fated herein,
it Aearyctlvatl gﬂ@dpﬂnd1hﬁﬂ%¥qgﬁﬁitP&ﬁmﬂ al kyl group, may contain 1
carbon atomy, 3 carbon %tog§ 3 carbon atons, etc. up to and including 20.
carbon atons). = Al'kyl' groudps contalnlng fron1| to 4 carbon atons are
refered toﬁwﬁﬂamnbw amﬁytrgﬁﬁupsn Ve ncempaitdwef fbkyhlgronpsikaek
SUbStiE%?@ESQ they are referred to. as unsubstituted | ower 15 al kyl groups.
More pre rably, an al kyl group is a nmedium size alkyl having 1 to 10
carbon at ong® elg. schechyd, fevhythe propyl co@spsopyl, of- butlybgensoahdt yl ,

ta butyl ~ p i K Most preferghly, it is a |lower alkyl
ié H%X?l ﬁgcargoanfghs Lgd%O eﬁhq m&fﬁyﬁ propyl, 2-propyl, n-butyl,

20 |so butyR o} 4 $ekecb@myf;omndhehgrbukecoﬁhesaikglogrbyﬁragyn bend

Sust L4, OheIoHESELLILRY nYISRAALOS LG LRy BUPEL] il 07 oup()

preferably B%el@rsebmpt@®b$¢mmuehe(gyoupdep@ﬂdenihg s€él bgtiedgénpmahbie group

15 CO”QF?%E”Q BEeh ge?XE%9XX3d¥QEQRSE'tHE%ﬂ ) Pa'kox¥ -&hlo;

optiona st|t for € -groups,” preferabty ~one, ‘t'wo or
t hk®e groupB\Mﬁ(ﬁﬁkﬁ@iemdépnmdehelgr@ﬂpeaQMSoshemg hﬁlbydhgdeoxy,

unsubski Lyt edah QURE, 8l kb, p9@§§gﬁha&UL§QID gmerm% KQHY o8 DHREn1ar Y] oxY

optlona y sul Bstituf ed mnt one oups erabfFy oné,” two or
three group8 ‘WhiscFedme t eidh dapenddmn g ofp emwl@tttmg Ieefl dvydredeioxy,
unsubsti futed Layer, @kkylgerygisupsthtyt ed | ower al koxy groups, 6-nember

R i5 selected from the group consisting of hyarogen and
20  alkyl. more preferably hydrogen or methyl:

R'? is selected from the group consisting of -NRYRYY;

pt? aRd RY are independently selected from the graup

. consisting of hydrogen, or alkyl: or

R and R'* may combine to form 'a heterocyclo group; and
}5 n is 1, 2 or 3. |

Within the above preferred groups, more preferred groups

of intermediate compounds are those wherein rR®, RrR®, R!!, RY, R

13
or R' are independently groups gdegeribed in the section titled
“wreferred embodiments” herein below.

3a In a seventh aspect, this invention is directed to
methods of preparing compounds of Férmula (L) .

Lastly, this invention is also directed to identifying a
chemical compound that modulates the catalytic activity of a
protein kinase by contacting cells expressing said protein

45 Kinase with a compound or a salt of the present invention and

then monitoring said cells for an effect.

Ll



het eroaryl having.from1 to 3 nitrogen atons in the ring, the carbons in
the ring being optionally substituted with one or 35 nore groups, 04 AUG 2004
preferabL&,oneb two or three groups which are independentL* of each ot her
hal o, hydVO&*"Jhsubstituted Tower alkyl or unsubstitut FTBWEA48Koxy
groups, 5-nenber heteroaryl having froml to 3 heteroatons selected from
the 12 Q 4 AUG 1004 W 01/60814 PCTI USOL/ 04813 group consisting of
nitrogen, oxygen and sul fur, the carbon and the nitrogen atons in the
group being optionalIyDEgﬁE§FPtBF@HRﬁFFHOHnQFoFHﬁDFQVES%Hﬁg, preferably
one, two or three groups which arepLpdgpendgntly of each other halo, 5
hydroxy, unsubstituted |ower alkyl or unsubstituted |ower al koxy groups,
5- or t5- nertEreSedrheY kSR | § 6@ DU h Ve NPvW T rhskms UB deetidy dtens

sel ect OFK H CONSiwd i f [ -y, IS ur, the
car bone%n%dlméiﬁen ?ﬁa pr e%@%\tﬁfotrpséqir&r\éa?ﬁg{bgsr ?&p els%g%d cl)j;s)etLil o'}ln'al ly

substit ut ed 0 e tore Fptoupsedbradfiatutliy dwelracarbem t hree” groups
whi ch  raid dddependelitdy sfreaglt Qiham ald br AdHeeX bn s Weshiddtad | over
al kyl . O ur%ﬁubs It U ed | ower, al koxy groups,, rcapto, (unsubstituted

| ower &l Kyl )ThiG~ A opYIfaIg Yy @ §ﬂﬁ‘%ﬁ' edANF En8 -or" IrA%e' (gr oups,
pref er dlsl ystented thwoeom,15 tt hreee1sgrdigys o gfrcaupe iimdepardenicy tofe each

ot her I r oX i tut r..al kyl, ar ubstituted | ower

al %xyggr ulp ) )égfén&aygcy , tlhnlt ga;%%lﬁb%gfgé:r%‘bngnfl %aﬁ-%c%zlr g‘gr?ymlg,’ 3

0- t hi o€arbafy [RLORSthiesEar BEmMAS g3 L ANDEni2@o camipero AtRMs3 ul t onani do,

S- sul t anaildegroBp4S cok ainiRAZ oM 1Zto wCcQrPBES ardhsRLPeQr@re rakd
-NR-" F{'tD avghciroelen Ri g and R' are | ndependenﬁl sel ig{t ed fromthe group
consi stPn§Sof PRFar 64E% 1 FAESi t FPEF SPSRelorRy RLRY L HEPHREL AyCk
unsubssibgtted ueELsCe r eyl aalek yleferreds wos hist unedbboiwentabktoywkx
uns4ibstitute r a y I ti L1 st .t yt {.th one or
nor e, ér_oglés,%r%g%r ef g%%l ?r%r?%,ra'?’\%g'o?ﬁt ﬁrqg lg%ﬁ%‘é@ whi ghﬁgfi\ghm

i ndepefidéft By¥yt DA@YER9othéP HAl 52YRp8r %PmSufsdhst Mebhed | 6®brlal kyl or

unsubspirbpied bopebpelikoxy bateups isBreleiabl terkhpualkyl pgreyR,i Snd
substituted with one or two substituents independently selected fromthe

group 3becdakrsti Mgssf PRedPERY Y- 16r 16- ReABWRThal krdahpeyodi & §rodp
havi ngchtbBhlat8ma aeger,oalte@ﬁgwebeﬁg@q prepythezgpedpy1 CoORshating of

ni trogen, oxygen and sul fur, the carbon and ~
20 “iso-butyl, or tert-butyl, and the like. The alkyl group may

be substituted or unsubstituted. When substituted. the
substituent group(s) is preferably one or more, more
preferably one to three, even more preferably one or two -
substituent (s) independently selected from the group

1% gonsisting ¢f hale, hydroxy, unsubstituted lower alkoxy. aryl
eptionally substitutad with one or more groups, preferably
ene, two or three groups which are independently of each other
haloc, hydrexy, unsubstituted lower alkyl or unsubstituted
lower alkoxy groups., aryloxy optionally substituted with one

30 or more groups, preferably one, two or three groups which are
independently of each other halo, hydroxy. unsubstituted lower
alkyl or unsubstituted lower alkoxy groups, 6-member
heterocaryl having from 1 to 3 nitrogen atoms in the ring, the
carbons in the ring being optionally substituted with one or

35 more groups. preferably one, two or three groupe which are
independently of each other halo, hydroxy, unsubsrityutegd loway
alkyl or unsubscicuted lower alkoxy groups, S-member

heteroaryl having from 1 to 3 heteroatoms selected from the

12



nitrogen (if present) atonms in the group being optionally substituted with

one or nore groups, preferably one, two or 35 three groups which are 04 AUG 2004

i ndepend each other halo, hydroxy, unsubstituted | ower alkyl or
UnSUbStIS‘E’beﬂém% al koxy groups, 5-nenber heteroaryl hEVIHPYH8MH 1 to 3

het er oat ons sel ect ed fromthe group consisting of nitrogen, oxygen and
sul fur ,9EHEP GRHORE ahed t Bk Bl EFOIRh ABMRT madesubivr 4 mm;@oﬂzﬂow\o

-411648%d°czrﬁys&1dwg&gam beh ooy touRldesiybasi Lopedyi th one or more
groups referab 0 or _three groups | C re 1 ndependent!ly of
each ot SHEHYFS @iy"“%n%ﬂtﬁ?ﬁ uﬁ%%‘q%vﬁr%ﬁ?m ORfhs IR Tt ed | ower
al kaxy :grmﬁogrd&mmmrc}heim ot pdredaitgl Yo I c&adh t@%h’:’eﬁlﬂa{lqg,en aLOWB in
the car.bons the ri ng_beij optlonal subst i ed with one or
oref era Iyrtog{e rpﬁ r]:‘ n%r e iro‘s’tj'?os veh Ar eunseac Jb'ithte?& “&T hydr oxy,
unsubsﬁﬂﬁ@pedganﬁﬁ dhsubetﬁ1mnmhtﬂwﬁmaenﬂd&yquﬂxnugxoup naNRTBRLO, nore

.groups, ¢ rdrnderendentd b Qfar HKVde Wb &ldh Rk apd f J;ﬂ %&fﬁng of

i ndependent |y sel ect ed from t he group consisting © en

uns ubs P FOEE T oY KA BN Wor &1 éiRgibam )F“cqflé‘lﬂlqc)q%n fg-rfoup 1.S

zubot i tp;rtees@n\m)t Acerss am tome @ﬁlﬁ_tp tueamgs d{dml@halq_@e Jupianengden yiwgf each
ot er roxy d| met QXJI amn Qar St am no, ._di et rp/ %m no, di prop)LI am no,
pyrrol | no, e -di o P rp%o Yn(? Ssi FEPaSInGRELY SiRoMps W

al kyl piager azlﬂﬁe’end@weidw of rﬁadmzcﬂqher pavdiodi, nyﬂydrmmn damamjblstlmymem di nyl,
0xa20l Yhok! hTY br bR Lo LOURORUGHC, LELEES {98 Aol B memer

al | -car bon m)no%cl icrin carb 6 20

nenmber /(BRFEREER CHGEEY l&”@felﬁlﬁyﬁ)ﬁ@l@r- armhehitey @pitdomaddd ring (a "fused”
ring sysberimRasd thzh eaehoy APreN SBRpSYSherf «shdes oar adikacent pair of

AL {PNe AT BB BRI 8 U5k Uilpchloht, o HE, 2Ol SpRHR A MIRREL " e o o

has a BBAroHpl evBbRbesAtuGated opicrekdblyionrsyssaimstExaneded pwairt hout

i m t akiiRBxyOhreuskoakkiinedr Q¥R ,ak8icacyl, O-carbamyl, N-carbamyl,
O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, nitro, N-
sulfonamido, S-sulfonamide, RY¥S(0}-, R'™S{Q},-, -C(O)OR',

20 RYC(0)0-, and -NR™R'*, wherein R and R* are independently
sglected from the group consisting of hydrogen, unsubstituted
lower alkyl, trihalomethyl, unsubstituted (C,-C.lcycloalkyl,
unsubstituted lLower alkenyl, unsubstituted lower alkynyl and
aryl optrionally substituted with one or more, groups, -

25 preferably one, two or three groups which are independently of
each other halo, hydroxy, unsubstituted lower alkyl or
unsubstituted lower alkoxy groups.

Preferably, the alkyl group is substituted with one or
two substituents independently selected from the group

30 consisting of hydroxky, 5- oxr &-member hetercalicyclic group
having from L to 3 hetercatoms selected from the group
consisting ¢f nitrogen, oxygen and sulfur, the carbon and
nitregen (i1f present) atoms in the group being opticnally
substituted with one or more groups, preferably one, two or

35 three groups which are independently of each other halo,
hydroxy, unsubstituted lower alkyl or unsubstituted lower
alkoxy groups, S5-member heteroaryl having from 1 to 3
hetercatoms selected from the group consisting of nitrogen,

prxygen and sulfur., the carbon and the nitrogen acoms in the

1 3 ’ H




cycl opropane, cycl obutane, cycl opentane, cyclopentene, cyclohexane,

cycl ohexadi ene, adamanti ne, cycl oheptane, cycloheptatriene and the [ § KBS 2004
A CyC|Oalﬁ%hnﬁﬁﬂ$p may be 30 substituted or unsubstituted.

substitute substitutnt group(s) is preferably one B?T%%?@“Shbre
preferably one or two substltuents |nd%PendentIy selected fromthe group
consi LR FOPURSISRG MR Y GHESTAHUIRCT WirGh £ngal & | motealax ouysir oxy

unsubstprféﬁeQ@Hang’:ﬂ K:Qiéyac:rc’vlﬁ:ll’ire%l5 gQ@Mﬁn@JHﬂ:hSlgl%' t&a#r}%é&%al !

nore, prefera rou ndependently of eac

hydr oxy ac%r?s‘%”ﬁét ?’t‘sﬁ‘t"ed WYS\E?F" al k@’l &t ikdntead aldwer o koxy  groups,

aryl oxyarmmdbscmrm.ldn}edsal@sﬁelrt a}ladx‘gcllbrhuga* &r- a2 lfb&ng dzfaQAl A@f ]

011608 S01/ 01 refera or_.two groups I ndepen ently of eac

ot hgr ﬁl # vd o?ﬁ?mﬁ%ubstl Pa \é(ﬁ‘ Itgm 1 &fky h(?r %&S{)l%t&? | ower

alkoxyrgmqubsln@ wpmb@ﬂahévesgbsyhthaednglthommb ta‘ﬁmnmtga@m@s atoms’ in

the ri S t p W one
ggefre%nﬁgr bars kRot Be Lhpded ngQPB tnQ en?‘ﬁy @;&%@%@ﬁ% %ﬂé’r Qrg; B

refer dne or two grou ndepen
hydrox?ac n§GB§Flpaﬂéd PBﬂEPxYaIH?Fubﬁtaﬁ§85§tﬂPUBédaﬂﬁwérOalkoxy groups

5- rrenbahsubgt:etgaéul 1Ba&rn§1kbﬁm brb@pg hsketﬁﬁt@aﬁ% stladdied £15 qm
group ggn5|st en_and fur, the carbon 10 an nltrogen

i.n i
e B BRE GPASRopReRG 8o ERORAFRS SABE, Fhe: BHOUR @R S ORsnSTe.
pr ef er apbiyogas, onntubsyioupsdi haependbryly H#eﬁambretbe&féahalyhyﬁboxy,

UnsubSEL kil Ceizb@ol s abihe OEur URSHDERT Lo, | PYET SabkpXY aroups

6- menber ero g group havi ng eéroat oirs sngcted 15
from t AESgrBERPEBASRSLY Bt oraeh t blen, hndygén afddmsbhilaminhe carbon and

ni t Ogeachyianﬁmsenalatmamm& hed%%l@yp&hﬂﬁodogyl:%@uﬂné?bst I th ut eﬂ with
or ne or_two roups, i nde of each ot her

ha%% %§§?§§99n5h5ﬂ§§?¥? BY | BRFEAF RSP of ﬁﬂggﬁs?fgﬁiaﬂp?ﬁﬂéinafkoxy ZQ

groupsphﬁanap;m;d§anbnbst?Ytﬁdﬁh&bm&myai&ytinfhlOpyaimhﬁhnpl optionally

SubstléyQQQLyuthtpggz Iorgaaegierpgbly one "or two groups independently
of each ot her dY unsubstltuted | ower al kyl or unsubstituted

| ower al koxycy‘&%jp f%‘art'yqJ athitacy | menberr phhyrarderear banyl, 0 .5
t hi ocandasy ali\bthmfaraarwn - & A5 05 - %mﬂp&xﬂérﬁwr 8¢ gul fonam do,

S RO SPs mtbar usda RN ring &P
yelic zing ¢r'a multlcycllc tused
ring {a “"fused” ring system means that each ring in the system
shares an adjacent pair of carbon atoms with each other ring
in the system} group wherein one or more of the rings may
contain one or more double bonds but noéne ¢of the rings has a
25 cempletely conjugated pi-electron system. .
Examples, without limitation, of cy¢loalkyl groups are
cyclopropane, cyclobutane, ¢yclopentane, cyclopentene,
cyclohexane, cyclohexadiene, adamantane, cycloheptane,
cycloheptatriene, and the like. A cycloalkyl group may be
30 substituted or unsubstituted. When substituted, the .

substituent group(s) 1s preferably one or more, more

preferably one or two substituents, independently selected

from the group consisting of unsubstituted lower alkyl,

trihalealkyl, halo, hydroxy, unsubstituted lower alkoxy, aryl -
35 optionally substituted with one or more, preferably one or two

groups Indgpendently ¢f esach other hals, hydroxy,

unsubstituted lower alkyl or unsubstituted lower alkoxy

groups, aryloxy opticnally substituted Wigh SAZ 22 more,
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R'C(0)0-, and -NR'R" are as defined above. "Alkenyl" refers to a | ower

al kyl group, as defined herein, consisting of at |east two carbon aRP@ﬁUﬁzmr
and at Ieﬁa%IM%QJOne car bon- car bon doubl e bond. Representatrve exaqg
i ncl ude utare not limted to, ethenyl, 1-propenyl, 2- 181
or 3-butenyl, anti the |like. "A kynyl" refers to a Iomer aIkyI group, as
defi ned?rdf@rlm'tnly corsicst itwy afrated easteaamladrihom fateaveh ancheat hebst 35

one car t atij.v es Jjnelu but are not
T o RS Ao o B 4 R S S R S f e
PCT/ US@ﬂJl@lﬁfl&rrmlmwn;ﬂ—memhthewrdhm yaydingarfd drhe Itid<e3 ri':Arx;dgife:r efers

to an car.bon,nonac cIr o%ég% nqhep%J cy%Jrc (i S whi ch

shar e a&'aceﬁ@ oRiS S0P & atons) groups of eﬁ&@ifﬁb ons

hav$ ng sazbrsmrmlueteel wﬂhc@marga-t mzbrra, @Irecfterrrarblsyehemo:&armlgesaum t hout

i mitat, apht hal d ,anth
aryl | orbBeRalBE TS MO o o ATkt U ea Y- vt BRI TR e

substruumed gmouneabsm&tmmeﬁeQQMer QUERY grRLes, Srachibefer ably one, two
or thrge, even gn%e pref r abl %o ng %r t |ndeRendentEy sel ected from
the gr 8GSCEBASYSt PAY -16f ﬁH@u stit ot e§ -FoRe O&Pk?F SEFPRAIfEAYA"® hal o,
hydroxg;oupn&ubststuhqdokowetrahb@xypxqgéaapha cUNSuRlRSt ichiet @@ dewer

ano 0- N car. t hi ocar banyl ,

| )t hi.o cyl

|0859b5ﬁ§ g@haﬁFé§s ﬂ? ﬁ%&ogrﬁ“Fr elﬂg f@téapﬁéganFHQStSt§&Fﬁonan1do
R aS-{@ejch, DREBSr(ﬁbrE- prRfreR1Ye pneREO) Buo @BdupNR&nEe ewdeh Ry and R19
as defined apove é ﬁeraﬁlék t he argl groug I'S ggtronal é substrtuted
with oRé ®8F"t R6"ElbEelPueRYE L PHidepSRGBREFY E8EPECL BHSFr MKl 8F
unsubzuhhubedltougﬁ ?Ekfk aukbhglggb&wb, BydbexBl?embeagto 20 cyan,
N ami nono, or a am n car bax N ,sul fonam do. " ero
refersg?seéoﬁﬁhSEﬁzFFC¥5PuPu§éHlP9nSr¥@.g.to Pi hﬁEEﬁH?Eﬂm§h§E$e§ﬁe§djacent
pais¥ oframonsy group obnbitoidd oFi ngrabgar, coRpaLni agaoBalruwy, tae three
ring h i nj ring atons

bei ng %%eggﬁ;gn nnéaaﬁ?Po&eghE5Fﬁ§n5’EBﬁBFe%QI§h%oﬁfﬁ§8Péggﬁﬂ el ectron

syst emvpEkanpl g, subshotttednviahi one of mdosapspréfitedbly one or two
' groups independently of each other halo, hydroxy,
unsubstituted lower alkyl or unsubstituted lower alkoxy

20 guoups, mersapte, (unsubstituted lower alkyl)thio, arylthia
optionally substituted with one or more, preferably one or two
\groups independently of each other halo, hydroxy,
unsubstituﬁed lower alkyl or unsubstituted lower alkoxy
groups, c¢yano, acyl, thiocacyl, O-carbamyl, N-carbamyl, O-

.5 thiocarbamyl, N-thiocarbamyl, C=-amido, N-amido, nitro, N=
sulfonamido, S-sulfonamido, R!?®s(0}-, RY™S(0);-, -C(0)}OR'?,
R¥C(0)0-, and -NRYR!? are as defined above.

. "Alkenyl" refers to a lower alkyl group, as defined
herein, consisting of at least two carbon atoms and at least

30 one carbon-carbon double bond. Representative examples
include, but are not limited ta, ethenyl, l-propenyl, 2-
propenvl, 1-, 2-, pr 3-butenvl, and the like,

"ABlkynyl" refers to a lower alkyl group, as defined
herein, consisting of at laast two carbon atoms and at least

3% one carbon-carben triple bond. Representative cxamples
include, but are not limited to, ethynyl, l-propynyl, 2-

15



het eroaryl groups are pyrrole, furan, thiophene, imdazole, oxazole,
thiazol e, pyrazole, pyridine, pyrimdine, quinoline, 30 isoquinoline, D4 AU6 2004
purine and carbazole_The heteroaryl group may be substituted or
unsubst i tUPEYYhen Substituted, the substituted group(s§CTESQrEsEr abl y

one or nore, nore preferably one, two, or three, even nore preferably one

or twgmramdspgendent I2y— se:lze@t—eﬂltqurm t hmcgrcmao Inqnsi sting of 35

unsubsti tuted | quer I trlha al hal o, r.oxy, unsubstltuted

| ower al koxy?’“ﬁﬁT [y CuriSu é:c?/qtlﬂﬁef“o% d:slllct iR, FuspHoE ingeyl |

Cchl oacpqh@mmam e. N— Gamlga;rTWhlc@} stthi rec andjaamdn t e ihigaar hamgon C am do,

(0 cREEE G5 RIS 004 Yo 01 FEGREN 3%%[%3‘%}"&%? ARG ant

* NFL8REPN WIEl SR @ 1a9d eREFOAS Sd’é‘ltleﬁbd Fxiaopd 28 , Pradftévealtl )l:.ntzmaﬁleire,r oaryl
group io¥ @R4A108LLKeSuhst gheh c0AE eyl %asg% rg#agﬁga gﬁgendent ly

Sel ected fron1ha|o unsubst 1 Tut ed ower alKkyl, tri
mer capBEY L5 9EPRRoMaN. REi gBDSHBRgted &FaP@@P&ﬁﬁﬁéUt@drboﬂ%6ﬂor

sul f onambee itubeter aaki supbiet uf:éfie@i‘oh@: (8) MBOGYe/feeal f ¥seddri Ng  or oup
having _in. th ng ato in which one “or two ring atons

e rin
are hef"8F&at 8%E°%s g%&%FEEb?YoﬁPﬁ oPTSEOFRT108Yife MO R PEeLR A ¥ger from
0 b 2pnet he tenalmndgptndgnaﬁmnselbetﬂg Croffihehei ggsupaycalkaechagye one or

more dgsblAshesds urEIWEYGE: L*ﬂ&}/i' nahflglegikp@veha EOMRLBLELY, conj ugat ed

pi - electron system _Exanple hou Imtat dt ed
het er o#PPEYEF} u@?%ubewﬁFeﬂb§Prﬁrlapﬁﬁapt@5fﬁn§ebﬁaﬂﬁatesléewazlno

norphohﬂh@l)thnonntpaﬁbln@cylhoanpbaeyazlOocaaﬁdmpme hLEﬁrbIh?l 0-

het er o be substituted or, unsubstituted
subst|€ %e ?f% g%ggyfu?%ﬁg%?%%pﬁg)améd%re P IhH oHéCEP nHre nor e
pﬂéferabl§06ﬁ@ld@mos0$ulﬁm@@ml@®enR &) pr eREsdAP) y- pnecov) omll, 20

i ndependenb) - segsst efr PROM LHQ HOROURKEORST S PG FQh SRR tuted | over
al kyl hal hal o, hydr oxy unsubst |t ut ed A ower alkoxg
| one

oal
mer cap?B‘:%'ﬁﬁ%Iﬁﬁ&t i E‘a%eﬂfﬂov%?w@ k§| PPhi 902 LY AnBUPRE FUC eRi WAEY] ¢
0- car banyt yo Nswlas hanydnt 9- 1 dde pead baty , sl &bt &€ af baryvhal1&; am do, N-am do,

e el e e oD (Sl Spldes, 4908

20 ‘cyano, N-amido, mono or dial kylamino, carboxy, or N-

sulfonamido.
"Hetercaryl"” refers to a monocyclic or fused ring (i.e.,

rings which share an adjacent pair of atoms) group of S to 12
ring atoms containing one, two, or three ring hetercatoms -

25 selected from N, 0, or S, the remaining ring atoms being C,
and, in additicn, having a completely conjugated pi-electron
system. Examples, without limitation, of unsubstitucted
hetercaryl groups are pyrrole, furan, thiophene, imidazola,
oxazole, thiazole, pyrazole. pyridine, pyrimidine,‘quinoline,

30 isoguinoline. purine and carbazole. The hetercaryl group may
be - substituted or unsubscituted. when substituted, cthe
substituted group(s) is preferably one or mora, more
preferably one, two, or three, even more preferably one or
two, independently selected from the group consisting of

35 unsubsticured lower alkyl, trihaloalkyl, halo, hydroxy,
unsubsticuted lower alkoxy, mergapto, (unsubstituted lower
alkyljthio, cyang, agyl, thieasfyl, O-sarbamyl, N-carbamyl. 0O-
thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, nitro, N-
csulfonamido, S-gulfonamide, RY¥S({Q)-, R*™D),-, -C(0)OR',
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Preferably, the heteroalicyclic group is optionally substituted wt d&@
or two substituents independently selected from halo, unsubstituted K r 2004

al kyl', trj yl, 30 hydroxy, mercapto, cyano, N-amd

di al kyI ar n?n%) ll1(§ar boxy, or N-sul fonam do_ Preferably, ﬁpé:"ﬂ@%i@géﬁl cyclic
group is optionally suq%tgl tuted with one Er two substituents independently
sel ect "G QM -halkdd mMBUBRT i tvted Rovwid dtkyds defbhaedatiyve. 35 hydroxy,

Mer capiRe r@¥aRQy , Neal . cFg gd:ldiﬁwsa@ﬁt@.onaqu%’stqrt:ult\."eﬁlu| f onam do.
"Heterocgcle" means a saturated cycl.ic radical of rlng atonms in

whi ch GHEDoPREWEYr EHG SMNGRE 2EMETS: é'l"&ﬁpﬁﬁéle“éélye@teé@cftr—ém RomQhade.S( Q)

{mhereuﬁah&aamtuaeagewa&oa&&yﬂo k%lﬁa406Wﬁy200%yW&Qh@60&&r&aB€$/U501/04813
2), theremalgln rLing at ons b?%g 1m ere one, or two C atons may
repte sy ol

opt 7 ona¥F°be Ced by a"Ca grolp. TRé Oﬁ(é’t'er%c{}’clyl ring may be
opt i onahlyosabstot ut ed i ndependent ly wth one, or three substl tuents

.sel ected from,ppti,gna SUQ%%EEEt%Q QOW%aoe xhcia&b%bggat ith 1 or
b al'da

substituents 1 ndepen y selected from carbOxy or ester) | kyl ,
cyanoaBKGEP Ravéngnifr 6hecyaneg (Shy@foRyFCaPk&tyd aFPRS, mrrma;ankynam no,

di al kybanmwe, rangl kybmshgter patakkytoms CER1 ebhar € rBm &, abkyby 8FofQOR
where R is (hydrogen or alkyl), 10 More specifically the term heterocyclyl

i N} udéshepatni ssmer inFagesdirem Perpahydr bpyr apgrining ring acoms

2, 2-di Hgmglcl %moxghggema Phpeh the,ohbnskhmb@bpaahmﬁ 1|§onb{£z
ol 1 no

razi no, th I dn rrolidino
b oo BRET o, ohi BHEYNPI RG] BAYF a8, “OHPbRGP pHoRPHSERT S50 oxi de,
4- et hyébaqrc:mﬂuossw¢tperperazamp;teg OXOphper arimoraRiongi dazol i done,
2- pyrr9h§9$@995utg§0%gbg Qin?éZiEO%rﬁﬁgéVQP¥dF29¥Eh£HiH&” 2-one, and the

derivatives ther Pre era erocyc group 1S'optionally
sulbst | PR e h BFREBRZEN®: sﬂ%@h@hbﬂ‘?s FhH‘éﬁB@-‘ﬁEéﬁﬂ-F?Osel ected from hal o,

20 unsm@s&pip&ﬁhimra@‘ﬂk&me i oner ﬁﬂx&ymeﬁgbﬁalwy@@llw Eing CREPORY, ester
hydr ox ers . to gn -OH group. "Al koxy"

0 0r di al k m
refer sgltlbs% Wh Db‘flyusr@ﬂ %h‘tlu%%d 'g%f% I?”%S%Ilt'éﬁe 0: tlhsubst it ut ed
cycl oa$ll!<1y$f)ltgmﬂ£b gIRREP é%bni%tpv%f%@k}armm@sornmbuele mpre are not limted
to, e-ﬁhefé%%ﬂ¥?@bne, two or three, even more preferably one or two,

20 independently selected from the group consisting of
unsubstictuted lower alkyl, trihaléalkyl, halo, hydroxy,
unsubsticuted lower alkoxy, mercapto, (unsubstituted lower
alkyl)chio, cyano, acyl, thicacyl, O-carbamyl, N-carbamyl, O-

, thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, nitro, N- | -

25 sulfonamido, S-sulfonamido, R'™S(0)-, RY™sS(0),-, -C(O)OR',
R'®C({0)0-, and -NR™R!", with R'"™ and R'® as defined above.
Preferably, the heteroalicyclic group is optionally
substitured with one or two substituents independently
selected from halo, unsubstituted lower alkyl, trihaloalkyl,

30 hydroxy, mercapto, cyano, N-amido, mono or dialkylamino,
carboxy, or N-sulfonamido.

Preferably, the hetercalicyclic group ig optionally
substituced with one or two substictuencs independently
selected from halo, unsubstituted lower alkyl, trihalocalkyl,

35  hydroxy, mercapto, cCyano, N-amido; mono or dialkylamino,
carboxy, or N-zsulfonamido.

"Heterooyecle" means a gaturated coyelic radical of 3 to 8
ring atoms in which one or two ring atoms are heterocatoms
galectsad fxom N, O, ¢ £€{0lp (wheére n 1s an i1nteger from & to
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et hoxy, propoxy, butoxy, cyclopropyloxy, cycl obutyl oxy, cyd opentyl oxy,
cycl ohexyl oxy, and the like "Aryloxy" refers to both an -Oaryl and a@4AU52m4
- O het er ogh¥h et OUP, as defined herein. Representative ex | es include,
but 30 are no? limted to, phenoxy, pyridinyloxy, furanyRQ§@ {ong1d nyl oxy,
pyrlnldlnyloxy, pyrazi nyl oxy, and the like, and derivatives thereof.

"Mer captlo” Hhef el iqy Ism g#rcmrpﬁ bemqnq nivgieEer afrer 1t @urotth sdms

- S (unwdRstidutrth1ahkHe re3n > I cyl0al kyl) group.
Repres?ptatfie nﬁfes i ncl de but are not Iﬁ toﬁﬁé g., nmethylthio,

18 0 4 EGG%’@Q’E FLTS0SEY BEr/ABSI PG48 T3 SUdshy Itmeo‘l imdepgindeins, 1 y
butyl melh ﬁyl@l OPIWD%/Etrh:mreéwimutcﬂehhlsofse%é%it%@te;f%ﬂ#n{ %‘Eéonallly
cyc 0 i n e i refer o both an™-S-aryl "aria an

1 het SLRRr U MIE AR o Ut R S B ta Ve SHRERARBFES S ncl ude,
but ar éndepehdentétt Be;epheﬂymuhmopambbmglnyléhte:)fuhambhuhth
t hi ent ri nyltRi th ke and.derivatives thereof "Acyl"
refersxk Hbgl%ii Hb@broupQr%he%ggﬁp"gyggpggfealﬁprgh1€Wé 8roup consi sting’
of hydPegealky §F}b§t3l-tGitléélkhfé\m?lnﬂloﬂaﬂllbwl t hishelroaerhyl1, ursoBlst i t ut ed

cycl oal{wlareaRyhsoankgmal by Pubeki Lubed Wi EQ QH9d95 BR' 6y Rifk fﬁabl y one,
ﬁﬁj @r threg s gﬁuanhs selecged fromt{he group conS|st|n
urisubst PEot 84 Fb ¥yFist FER ﬁEFHVFYC6H§ub§FFFGFEd Pybets aPRoxy, hal o

and - 11 RuiRed g@oupscrhbyéroayyhnybonded ﬁhméugpla115 8i8goCanrbon)
optio ittt r rabl o e, two, or three
p Ir?i{)a_zrwpﬁ& & ﬁgtm,&pn PRE:8inTRLG)  BE §?.

subst ents sel ected group ng 6 substituted | ower
al kyl , m?ththﬁF?¥+dl“U%sHbst?tHYéHleQE@OaIR@Rghohaho,and NRlCR19 groups

and hen%@@tg;lecypim@ L Caé@?&%o?ﬂﬁ%?f‘%'
sqgstléuted W th o gre erabl% one or three stltuents
selected3¥ron1the grdﬂ %%%%FE PhoPofer %%%%st?t%%%ﬂ*?%ﬁ%?l%ﬂky$“

tr|haIDaiﬁqiﬂluﬁymbstipred01u@emona]kDXO*mmumagmbef&kiﬁﬁs y, groups.
Repr esent Athye: S5 GROADS. zlaﬁéud&%b&e &gﬁ% t@ﬁe %acety'

trifluoro %?i benzoyl and the ik to an acyl
groupu? %’.ﬁ ol hetefocycle group is optlonally subsr.:.t:u.t.ed

with one or two substituents independently gselected from halo,
20 unsubstituted lower alkyl, lower alkyl substituted with
carboxy, ester hydroxy, mono or dialkylaminoe.
"Hydroxy"” refers to an -OH group.

"Alkoxy" refers to both an -0O-{unsubstituted alkyl) and
an -O-(unsubstituted cycloalkyl) group. Representative
25 examples include, but are not limited to, e.g., methoxy,
ethoxy, propoxy, butoxy, cyclopropyloxy, cyclobutyloxy,
gyelopentyloxy, coyclohexyloxy. and the like.

"Aryloxy” refers to both an -Q-aryl and an -O-heterocaryl
group, as defined herein. Representative examples include, but

30 are not limited to, phenoxy, pyridinyloxy, furanylogy,

thienyloxy, pyrimidinyloxy, pyrazinyloxy, and the like, and
derivatives thereof.

"Hercapto" refers to an =ik group.

"ALKYLERLQT rerers to both an -S5-{unsubstituted alkyl)
35 and an -s-(unsubstituted cyclealkyl) group. Representative

examples include, but are not limited to, e.g., methylthio,

ig




hydrogen. "Thioacyl" refers to a -C(S)-R' group, with R' as defi ned
herein. 30 "Ester" refers to a -C(OOR' group with R' as defined hel&ipg

except thavo Rseannot be hydrogen. "Acetyl" group refers
group. "Halo" group refers to fluorine, chlorine, broni netpgrﬁjsu%@\

pr ef er abk in in i h t hyl oup refers to a -CX
group mhe?ﬁgFEH()g(B S%rgbﬁg:agqgr ogjgtgﬁt 1 | ngggg‘a QX Ylgé 84 AUG 2004 WO

01/ 60814RCILUSD1LB4813 v E bRahe es ref r
X3CS( = O)g gr oﬁgs with ;:(Yg'rsl gefl %SRSEOVH%Q% g?EHHEé Ehe &:lkﬁl N

group. "Methyhepedhoxy" reebekstb0b8rh0ahZ0s= anPUQn&hgﬁe the t“D oxygen
atons are bonded to_adj acent carbon atons yl ened, 1 oxy" group refers to
a - OCMz TRz 0F CQRRREYEhBEP YRS éiyﬁéﬁlaﬁgrﬁbea?eﬂboﬁ@l@dﬂanad}a@ent car bon

atorp. exSmsubionapidge '6hHEr$cEOndr- 31469 8 with RL9 and
R19 as deflaed herein. 10 LlN— sﬂ frcl)ngm éle" ?%:‘\gr}sp%ﬁeg Pﬁ%ﬁ%‘S(d) 2819 group,

with RIBYIHAHRR B30 def RhrEY heh&e n. th ety bamyd @YDU}DlCIIB‘ﬁ)El’IShiC@ aand

- OC(Q N R1pg; g oy[pdeépl%tl@gg Bld-asedefined herein "N-carbanyl" refers
to an R11e0C (O NR19- group, with R18 and 15 Rig as defined herein.

"O t hi ocar bamF¥1 7 efefaryg d‘-fa a OCi (®)- NRlM!-mgrvdxqireM R'h R1&elanck 19 as

defineds hgr eif gMs fier 5). NRL roup, with
Rio and Rag as %efzgl erel n c% l-?A%l:én re"i‘ ers %ogtélntecﬁl ‘73 group,

whéfei re RaH rarfeFﬂl@lfaFfethldot harkspdr oigletr tedt arg daa Inefler sa:tﬁ a C( Q NR toR19

group wWidd R0 8nd 81S as, fd am dg” ers toaR18C(O)
NR19- gr%up Wi ?nh R g and RI tg_Q? ﬂgpags}?%%l neag\é;fe ST - ‘3%’ ¥ & % ef ¥y to a
- Noe g%ﬁ“”%l%&ﬂwﬂuM§@rﬁMb&mm Uthed galdagd coprsafseriall y» £

unsubstjdfed onery aldod, %%»&af' &4 PR INAL 1Rt e ) e
alkoxy, halo and -NR'R'® groups, netercaryl (bonded through a
15 ring carbon} copticnally substituted with one or more,
preferably one, two, or three substitutents seiected from the
group consisting of unsubstituted lower alkyl, trinaloalkyl,
unsubstituted lower alkoxy, halg and -NRRY? groups and
heteroalicyclic (bonded through a ring carbon) optionally
20 subscituted with one or moyre, preférably one, two, or three
substituents selected from the group consisting of
unsubstituted loway alkyl, trihalcalkyl, unsubstitured lowar
alkoxy, halo and -NR'R'® groups. Representative acy groups
include, but are not limited to, acetyl, trifluoroacecyl,
'S5 benzoyl, and the like
"Aldehyde" refers to an acyl group‘in which R" is

hydrogen.
"Thicacyl"” refers to a -C(S)-R" group, with R" as defined
herein.
30 "Ester" refers to a -C(0)O-R" group with R" as defined

herein except that R” cannot be hydrogen.
"Acetyl" group refers to a -C(0)CH; group.
"Halo" group refers to fluorine, chlorine, bromine or
iodine, preferably fluorine or chlorine.
35 “Trihalomethyl" group refers to a -CX; group wherein X ig

4 halo group as defined herein.
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with one or nore sane or different halo atonms, e.g., --CHzCl, 30 -CF3,
-CH2CE' 3, -CH2CC13, and the like. "Aral kyl" means unsubstituted al kylQ4 AUg 2004
pr ef er ablyy, sypbstituted | ower alkyl as defined above whj I~
substitutéﬁotﬁa an aryl group as defined above, e.g., -éﬁ?% eﬁ??? - (CHz)

dor  vat | ves EROPBOPNEEEEAPEAFAPRYF"  §FOUE ABARESuRBUBSRFTEI 20! &l kyl . 20 0 4
AUG 20040MBs0di 608%4aPCIé EISAEA04BAaBepr ef erabl y unsubstituted | ower al kyl as

defined aboye which is substituted with a heteroaryl group, e.g.,

- CHzpyz! di nyfyano{ crefespybP n? diyl, IEC¥RMH2) 3i ni dazol yI, and the |ike, and
derivativesn i oMomogl kylantpo; nBapssa o1 etgaR is an
unsubstituedﬁgFﬁggégﬁét%%%bs?%tuted.cyéloaIk?? d#%ﬂﬂgasneggf%ﬁgd above,
e.d , neybghaatoos ¢re-hendyd eohyit)aamhhocarbyol ehexylani no, and the |ike.
"Di al kyl am ng, [ 5 NRR-wher e,e3ch Ryl 10 Qﬂgg an
unsubstituedggvggéﬂgggﬂﬁgﬂb§?+?%ted &%yclga?ky?ggféiCﬂaéhg%?$ne g%%%e,
e_g., dkppthyhbonsozre dveddyd abd nedi{denet bgkbthysyomet hyl am no, :
cycl ohexyl net hyl api no. . cycl | ret hyl am anc i ke " oal kyl "
means unsubs%i%% g%“%Tk@%, %$§$%¥aﬂ$y§ 1§?%E§3B:?ité?ggproﬁgfggﬁﬂyl as

def i negnab®Veaswdie¢hned hsubsti.tuted with 1* or 2 cyano groups. "Optional"

or, " opti onak/ y" ans that the subse ueg& Y. sgisi bed event, Qr .is
cﬁpcunstanceNn%ﬁfgﬁ?mﬁggﬂ n%%ﬁ%%%u??q%n étﬁég?f%e géggPprﬁgﬁ icludes
i nst anzes ®ilere tlhéieweénheoelR0 circunstance occurs and instances in which

an Calkyl SR BERRE (T rECETRY 6o P B REL bRy e

descrigtd od'’i asl ddésnsilt batedbns where the heterocycle group i s substituted

Subst Lt ed VTR TR a1 6t aob. e Lol No. | el THose - a0 - 2.

substituted wt group. The ter I'fone™’, "i'ndol'I n- 2- one"
add " R'Gxandotéinedr hewsidn. i nt erchangeably herein to refer to a nol ecul e

havi ng tm%éiEHQ5éﬂrﬁgﬂ§¥nL%é%eég)to a -0C(S5)NR™R'® group with R!®
and R' as defined herein.

"N=thiocarbamyl” refers to a RHOC{S)NRN— group, with r*®
and RY? az dafined hereain,

20 "Amino” refers to an —-NRY@R'? group, wherein R and R!? are
- both hydrogen. |
' "C-amido" refers to a ~C(O}NRYR' group with RY and R as _
defined herein. |
"N-amido” refers to a R'Y™c(0)nNrR!'%- group, with rR"® apnd r'"
.5 as defined herein.

"Nitro" refers to a -NO; group.

"Haloalkyl"” means an unsubstituted alkyl, preferably
uncubstituted lower alkyl as defined apove that is substituted
with one or more same or different haloc atems, &.49., —CH?Cl,

30 -CF;, -CHaCF3, -CHCCls, and the like. |

"Aralkyl” means unsubstituted alkyl, preferably
unsubstituted lower alkyl as defined above which 1is
substituted with an aryl group as defined abhove, e.g.,

-CHzphenvl, -{CH;);phenyl, -{CH;)iphenyl, CH;CH(CH;)CH;phenyl,and
35 the like and derivatives thereof. '

"Heteroaralkyl” group means unsubstituted alkyl,

20



R, 0 21 04 AUG 2004 WO 01/60814 PCT/USO1/ 04813 The term"pyrrole" refers to
a nol ecul e having the chemcal structure: 5 The term "pyrrole substi® dtad 7004

2-indol i Raweiednd "3- pyrrolidenyl-2-indolinone” are usegdrAi@islkangeably
herein to refer to a chem cal conpound having the general structure shown

in Formul a mpouyn t hat ave th | ecul ar fornul differ
10 in FﬁgfﬁgFgﬂé §gagéﬁ8568f 8 gkéﬁ gﬁF%éPS GPVEN Y l&?réﬁgenent
of theisiipat-GRB A amaﬁeaahecbeba&m igmmrprSQ g- setfagpyfbalnglufer in the
arrangenent of thejr tons facg are qu "stereoi soners”

St er eoi Sty T 1dye ot C“m’# Bt ?ﬁ%bié% an ne'@nbt ker are terned

"di ast @LeeRRES Y, §nehé5ebhose t hat are non-superinposable mrror imges of
each other are ternmed "enantioners”_ Wien a conpound has an asynmetric
center, for "HRBAPLEYLIARING"HBARABE £olfRSEF4i tHBRenPCgroBpss an pair of

enanti Q%h%sh%c@@gshbkﬁl AR 6H§Bbb@&%htﬁanc?§léﬁ'§k§§t grbagdaRy the absol ute
.configuration of its asymmetric O center and is described by the R- and

S- sequéréi-RECr aPeY¥Cof €. TahnmakAYPABEBE, OF -BY-BYiEeRBHAEAMLAOWhI ch t he

ol eculg-1bALRAL E8miNE, PhAACLRE P9karized light and designated as
dextrorotatory -)-isoners  respectively).

evorotatory (I
A chiral conB HY£%H1%?|sTe%Ese?tﬁéﬁlEQl n&$%|HE§Feeﬁ§ﬁP|5né? or as a
rﬁm&urenahgéﬁ@éntpynamtum@ubSDntaedll@kgMuaf @ﬁ@@hﬁthﬁﬁﬁedf t he enantioners

IS calIeglgalkg?ﬁﬁg%&?n&xtgrg;ﬁeghgbﬁggpogqgs ofs L. &ﬁﬁinventlon may possess

one or c cenfers; such conpounds can erefore be pr oduced
30 as ﬁHGFbYH@3+H?F0f1tmﬂ%ﬂyleéhﬁléoﬁgbh%@@l@@ as mixtures thereof. For

exanpl gycl bnte) fbr 1spbshiddienty d Nope AOPPABMGY Dimi AT Miha [hd 15k
2- hydrox?eth ?f t hen the carbd% toﬁmhlgﬁﬁtﬁgy mb 4 AUG 2004 MO 01160814

PCT/ US01/ 048382 B3 0%y JPeas i SN2t PaEhedt¢d %%kbéjsynﬂﬁ?F?EaEéht er and

t hey ef Qreubbei cotPounslof FDEPL 8s (43 £ CREd eXbSEe ASwRICARLs- Or

(S)-stereoi soner Unless |nd cated otherw se, the description
substituted with é Cyano groups.

"Optional" or "optionally" means that the subsequently
described event or circumstance may but need not occur, and
that the description includes instances where the event or

20 circumstance occcurs and instances in which it does not. For
example, "hebterocycle group optionally substituted with an
alkyl group" means that the alkyl may but need not be
present, and the description includes situations where the
heterocyele group is substituted with an alkyl group and

25 situabicons where the heterocyslo group is not substituted
with the alkyl group.

The terms "2-indolinone "

#,"indolin-2-one” and "2-oxindole

are used interchangeably herein to refer to a molecule having
the chemical structure:
30
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or namng of a particular conmpound in the specification and 5 clains is
intended to include both individual enantioners and m xtures, racen(d BG 2004
ot her W sgq dihegof - The nethods for the determination opcshRbEQEREM Stry
and the separation of stereoisoners are well-known in the art (see

di scussion in Chapter 4 of "Advanced Organic Chemistry", 4th edition J_ 10
March, Johrl W | €35 P ok L e Ne WA ¥6FR, 299250 1R R oAPBEAAstBP Fornul a (z1

may exhihii-ihesphenonena of tautonerismand structural isomerism For
exanpl e, the conpounds described herein may adopt an E or a Z

configuration about the double bond connggting the 2-indolinone noiety to
15 the pyrrolo noiety or they nay be ixture of E and Z. This invention
enconpasses any tautoneric or structuffal \i soneric formand m xtures

t hereof which possess the ability tof nodil ate RTK, CTK and/or STK activity
and is not limted to any one taytonefj< or structural isonmeric form 20 A
"phar maceutical conposition” refers to m xture of one or nore of the .
conmpounds descri bed herein, or physiolggically/pharmaceutically acceptable
salts or prodrugs thereof, with other chem cal conponents, such as '
physi ol ogi cal | y/ phar maceuti cal | y' acceptable carriers and 5 excipients_ The
pur pose of a pharmaceutical conposition is to facilitate adm nistration of

a gonmpound 0. a9 980 58 1 d NSus9PPEUREd of - haddli fordd) sMy @so act as a
prodrug. A "prodrug" refers to an agent which is converted into the parent

drug iBYSAUCLAPREdTAGIER el R ren a5ef i hetBleEChingeapl ¥ oher et R uB?i ons,

they mayrde @A &hdnfi AN FbdpSlind hasv 1He PRd epdndlFAg-s Theyc apy, for
i nstance, be bioavailable by oral admnistration whereas the parent drug
i s notshopfe i Jrimp iyl fal so have inproved sol ubility in pharnaceutica

conposi ti ORGmAUBIdd NehRArnehfe Of HY- sde xRt €lam thanild ikt adi Pperof a 35
prodrug woul d 'be a conpound of the presentZ%PéFntjon whi ch is  adm nistered

as%an sty M TDrTdrIRFYeRe F AR PPRGERT WU 9y o B 60814
PCT/ USQ/ QAR de yBridd it ESMSSiR §dde nerdraneanader esowdes~ sol ubility is

detrinental to nobil]i but then is netabolically hydrolyzed. to the

car boxdyAqme Geitdiat HL“%%?IT Ve etﬂi“? t??r%‘h‘?:%m?‘h%i‘b% '%ll'l‘l‘?ee/r ceé"rc}/m%vrﬁe‘? SRRt Rr

sol ubiddd \ d sndeenefdeia i scmefr §Ur t hest exerpd @nedf s atprtoditg mbght be a short
mirror images of one another are termed “diastereomers” and

15 those that are non-superimposable mirror images of ¢ach other
are termed "enantiomers”. When a compound has an asymmetric
center, for example, it is bonded to four different groups, a
pair of enantiemers i1s possible. An enantiomer can ba
characterized by the absolute configuration of its asymmetric

0 center and is described by the R- and S-seqguencing rules of

Canhn and Prelog, or bylthe manner in which the molecule
rotates the plane of polarized light and designated as
dextrorotatory or levorotatory (i.e., as (+) or (-}-isomers
respectively). A chiral compound can axist as eithear

29 individual enantiomer or as a mixture thereof. A mixture
containing equal proportions of the enantiomers is called a
"racemi¢ mixture®.

The compounds of this invention may posSsSess oneé or more

asymmetric centers:; such compounds can therefore be produced

30 as individual (R}- or ($)- stereoisomers or as mixtures
thereof. For example, 1if the R® substituent in a compound of

formula (I) is 2-hydroxyechyl, then the carbon to which the
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pol ypeptide, for exanple, without limtation, a 2 --10 amno acid
pol ypepti de, bonded through a ternminal amno group to a carboy groud ORUG 20

Conpound wad ofddks 1 Nventi on wherein the polypepticle is bydrndbygges or
met abolized in vivo to release 10 the active nolecule. The prodrugs of a

conpounpd ,of Formula (1) re.wi.thin_the sco of this invention
AdditiBMQFP§¥ PEOLB éSnFE%ﬁFQFSlehSF SSXEWEEEhS GEREE G A a (1) woul d be
met abokhzedfbycetrR¥mesmpbunbecliodyrafilbher) organesnssugh as hrpanckeing to
generatg a netabolite thab ian 15 nDdHIgte he activity gf the protein

ki nased>) SEERTABE ABBEFt es VALESRI £APACERE seﬁéﬁrﬁfs?het$?e ent T HRVERRI on.
As usedrhgaging ar"Rhysieliegiaal byhpbandaceutheakpyciaceepianl gngarrier”
refers to a carrier or diluent that does not cause significant irritation

to %an B6FEARFSHT abltapdsdnbe 20CABREE PR ARALY bPBYL candnkt¢is Yy and

proper ki @8upks ! heacadnbet BEREr408ROURHréWr " PhoraBsetihbgal fyr acgept abl e
excipient"” refers to an inert substance added to a pharmaceuti cal

conposPeEORAMEBALEQRt AEr SFREPPFRATLS LAY ATSt FRR | SPPIF2BLDBNPBuUND- Exanpl es,

_5 withoutaebifhhétsohre Ofke®XCkREGAT 8n i HIGt Ugde: CRLLL UM £&5 DONG €5 cal cium
phosphate, various sugars and types of starch, cellulose derivatives,
gel at i phapeget 4bPe OGRFY2ARED PeiyetAyHepBlgtHol sétsedisePhefein, the term

"Hﬁﬁrnﬁ%FHﬁic hy Receptahliesony, sgbd 'v&LkOr o L hose salts which retain,
t he biological effectiveness and properties of the parent conpound. Such

salts inclublee qegpaendsadfi Fpopubal { Thwineh $sh bpttai Herl yereerts onf of  the

free bﬁ?@t&ﬁeéﬁﬂ%ﬁ@”&tﬁ@&’@@ﬂ@ﬂ Y ddle & DO 9aNFSr a8 Lo SYUCh 35 as _
hydrochl ori ¢ acid, hydrobromc acid, nitric acid, phosphoric acid, sulfuric

aci d, aPEPertT|drrel betd BRESihendy R4S (AN 6D © 4 Jud pogption
PCT/ US4 04843 | @1 O bdhd he O 9o Chfciigls BuGhias: @Gal ifs aaid, coxalic
acid, (D) or (L) malic acid, malefic acid, methanesul fonzc acid,
etdfanes? RO LRI TP LIDPEY oPheheUI FONi e it * WM ST it MY - Tt aric

aci d, Lh{ddCiichcSMEEEHES AGY e Hit dMRd 1Y CoCd e @i & It s drikeic pref erably
hydrochl oric acid or (L)-malic_acid such ,

form and mixtures thereof which possess the ability to

modulate RTK, CTK and/or STK activity and is not limited to

any ong tautomerlis or structural isomeric form.

20 A "pharmaceutical composition" refers to a mixture of one
or more oﬁ the compounds described herein, or
physiologically/pharmaceutically acceptable salts or prodrugs
thereof, with other chemical components, sugh asg
physiologically/pharmaceutically 'acceptable carriers and

5 excipients. The purpose of a pharmaceutical composition is to
facilitate administration of a compound to an organism.

The compound of Formula (I} may alsc act as a prodrug. &
“prodrug"” refers to an agent which is converted into the
parent drug in vivo. Prodrugs are often useful because, in

30 some situations, they méy be easier ﬁo administer than the
parent drug. They may, for instance, be biocavailable by oral
administration wnereas the parent 4drug is not. The prodrug may
also have lmproved solubility in pharmaceutical compositions
over the parent drug. An example, without limitation, of a

35 prodrug would be a compound ¢f the present invention which is

administered as an ester {(the "prodrug") to facilitate
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1

as the L-malate salt of 5-(5-fluoro-2-o0xo-1, 2-dihydroindol - 3-

ylidenemet hyl) - 2, 4- di net hyl - 1H-pyrrol e- 3- carboxylic aci d(2- 04 AUG 2004
di et hyl am | Yam de; or (2) salts formed when an aci pr esent
inthe %8 [5’3@32# conmpound either is replaced by a netal gézg[r?eéﬁ@gp'} an

al kali netal ion, an alkaline earth ion, or an alum num ion;

coor di WRATENR TN AFERGRM C Dok XIS Wi ot AP ReSOL H‘Pjejth%ho?“ﬁm ne,
triethanolam e trOMRIhaT Ne. bud -Sridetiy ol 109wl Dea 1 8pdhfaeol jkeq 15 "PK

refers to receptor protein tyrosine kinase (RTKs), non- receptor or
"cel | Warthg ycraorgmakam%@c(m(s&) Aol ort Hel LY hr @ORE nbn ki HRsERE (STKs) .

" Met hocfié slh%jhee’rrs thpag@p[%g% i d SfdWH ues, and procedures - for

acconplishing a given I ncluding, but not limted to, 20 those nanners,
means, tectmlﬁqm&amda-\;ﬁrmbﬁdm%sﬁ i Uk iovEh E e arsheadi |y devel oped

from known' nrg:ﬁrs,fgga me 8E N Icgqnplr%ﬁesaby - P{@ciiihoners of

t he cHENEE® dr maceut’ T ¢ bi ol og bi ochem cal “and medical arts.
" l\/bdulaancorpolqrpégmdié,atbmgﬂect efteramidio a H@I&M@htﬁﬂ@hﬂ@fqmm@ t® zatal ytic

activity of RITKs, T I 1 ers to the
acti va‘i‘%/rotf?’% R @Ia?/?&c"%aééﬁ vf{]fypdc?i)‘;lg %%nt&%%%{%%&s{%r eferably

t he aqtan@agmdar i sn iy ta lore eaf cut met@zhxoelllyaed: wetyvre ytof rdRIsse CTKs and

STKs, endi. on the . concentra e t ch the
R¥ é%gp ik Léxpoglghde (?rro rfte%ercgqﬁ(%)?yf?%e in %@%ll%ny\g t he
cat aI Ve wAGiH A thheofs IS, ofC'Iﬁ{s.aand\@‘ﬂ(Son' Cat al yti c actl vity" refers to

the rate of Qs horyl atl of IX r 0siin direct or
i ndirect, /or s Of tt%mgl %ggﬁgiaf{ h‘?el on o erlfne and

t hr eorggulderi )35y ddiad iod Inuasnacrea,llchadeay @nawdas ecn | thf ISFECxf the

"Contactin refers to. bri i fo thi e O- 4 AU 2004

WO 04fb‘(9§f% /”L‘J"ébfz%zfg% }q'é‘aq C‘:rE %E ll*%%atchoge‘gltqhnzeﬁtl'%ﬂ;j%}j'c a nancrﬁa? t hat

t Ine conpnurd ecame afdteioti ttyhe T athad y:mocta;mt ikdnased. t HRRUPK, either directly,
t. ctl A t k| i S e , by

i nt er g\cet%borl % act) wlthr}, h:qi o lf %h épréea%é}?l%/ J,ergel(yt:ld

ing With anot her mol ecu Which © tic act|V|ty50f t he
ki nase i s deperdentheSuich "acdm?aftﬁtqugl@ailbe/mw&%quﬁlly .

acceptable carrier” refers to a carrier or diluent that does
not cause significant irritation to an organism and does not

20 abrogate the biological activity and properties of the
admlnlstered sempound.,

| An "pharmaceutlcally acceptable exciplent” refers to an
inert substance added to a pharmaceutical composition to
further facilitate administration of a compound. Examples,

.5 without limitation, of excipients include calcium carbonate,
calcium phosphate, various sugars and types of starch,
cellulose derivatives, gelatin, vegetable oils and
polyethylene glycols.

As used herein, the term “pharmaceutically acceptable

30 sale” pafars o those calts which recain the biological
effectiveness and properties of the parent compound. Such
gsalts include:

(i) acid addition salt which is obtained by reaction of
the free base of the parent compound with inorganic acids such

35 as hydrochloric acid, hydrobromic acid, nitric acid,

phosphoric acid, sulfuric acid, and perhcloric acid and the
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"invitro," i.e., in a test tube, a petri dish or the like. In a test

t ube, contacting may involve only a compound and a Pot of interest gg Alf5 200}
may invohmg e cells- Cells may al so be maintained Ofp ¥ ceII
culture Res and contacted with a 10 compound in that enV|ronnen%

this context the ability of :a particular conpound to affect a PK related
di sor dér S @I, Wik OFESGleaFHESCSHﬁBUﬁﬁ AgefiRed BEl oRKadas BEidet er m ned

~ before meorof:Lt)haa@Qapaemds kB L0 4w h ne&ﬁaﬁegult%nl lViaRg gOr gani sns i s
attenpted For cells outside the organism nultiple nethods 15 exi st, and

are wePFhepewn lfentRoseigki PrealianeRalipnict acket SRé1CPRSCi Acdent act with
the coppoynds QEEHd'nEQtr?EtaEQB 'b[ﬂ:&‘fﬂx&oacxg' CInaE?'nl i a% Q' i C“ on

and nunerous transne rane carrier tec ues ers
pr otedthes lp&ei oprederabdy Rpdaechipeial a@nm ponfehtmaddh asldesgCh wi t hout

limtatLopyaig_ ﬁzaiggéwé%'gﬁné?g ﬁ“'(%“%fug?g' IMhyol Eb%' M?hyd? pEha 003

_procedures perfo or gani sm s | "'m tation,
a nousglidatenethabbi®. 4- dEMEtbyatéH—gysooﬂerB"caﬁﬁbdylvenadnsmeder " and

.5 "abgg Plgglggétxgi mg&é rg;er to a condition characterized by

I nappr op r|a or, nore conmonly; over, PK catalytic activity,
mhere t he paEtlsmlas fw&mam @MEmnaﬂﬂaclalcCﬁtbtmnapréEBhtlmappheprlate
t of elt er; PK expression in

| VELEAPLLYELY, €8N BLLSE 85 LR Leguhl O1ns (1)

s wArch-30°rormar 1y doth e25°PK3Y (A hicr 83%ed® PR expfessi on
Iead|nglkalunmanabdl@@JIamwxﬂkibxaei@m:tm|i&mremr|amlmnumndﬁmrzogtomth or,
(3) decre r o) t,0. unwant.ed uct| ns in
.prollféra |§gdf¥%¢%£r§% ¥| E%%@ BroaT ow Tie? (s ?T “%f a PK refers

to elt@eet@m@¢lém:m&1(ﬁriﬁtmﬁHthmgame Exmmmhhgmen@artlcular PK or
producti whi ch can correlate with a cel
prollf%rggk lg%ﬂ§%§%P i%iﬁﬁ%v¥%%¥&£>14 PCT/ US01/ 01813 differentiation
and/ or growt PKUi sofaes Ya hatcdmtoasotdteeievielrooing heliise nCREESES, ndhe
Sever | L4cOfe SPGB 0Lt NS SYIL O £ LNErER) | T poLCer

I ncreases er-activity course, the converse, SWherein the
severltwr%wntﬂﬁatwn%¥3ﬁwtﬁﬁﬁﬁwnons of a cellular disorder increase as the

evel of g BiOACLIN 4 ARF ARG Tidns, 4RI s Ak "SEERLGENL 5
refer to a method of
for accomplishing a given task including, but not limited to,

20 those manners, means, téchniques and procedures either known to,
or readily developed from known' manners, means, techniques and
procedures by, practitioners of the chemical, pharmaceutical,
biological, biochemical and medical arts.

"Modulation” or "modulating™ refers to the alteration of the

.o gatalytic activity ¢f RTKs, CTKs and STKs., In particular,
modulating refers to the activation of the catalytic activity of
RTKs, CTKs and STKs, preferably the activation or inhibition of
the catalytic activity of RTKs, CTKs and STKs, depending on the
concentration of the compound or salt to which the RTK, CTK or

30 STK is exposed or, more preferably, the inhibition of the
catalytic activity of RTKs, CTKs and STKs.

"Catalytic activity" refers to the rate of phosphorylation
of tyrosine under the influence, direct or indirect, of RTKg
and/er CTKs or the phosphorylation ¢f serine and threonine under

35 the 1nfluence, direct or indirect, of 3TKs.

"Contacting” refers to bringing a compound of thig invention
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alleviating or abrogating a PK nedi ated cellular disorder and/or its
attendant synptons. Wth regard particularly to 10 cancer, these ter st AUG 2004
sinply megdoibatsthe Iife expectancy of an individual aff { ﬁh a

cancer mﬁll be increased or that one or nore of the synptons 0

di sease gf ! be %ﬁ?q: q%ers to any living entity conprised
of at ast c?n‘:éJ 115 K95 JO[} gSaLh(f n?cf%mbeer a4t i GNPFRA qan
exanpl ef f&csi nglee cmﬂca]rytntd cacaelduqr @5 CRIPPIeX @istife Mdi@dat 1y Nci uding a

hunan in "Ther apeut. I ffective a gnt" refers to that anount of
t he cog‘ﬂo& FéiTtd rﬂlﬁﬁ W Th Wil el eV diradny . extem Bhe or
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treatment of cancer, a theraggutlcally ef fective amount refers to that
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blndlnaapatﬁhéﬁr CPEPRINRGuUES ﬁéﬁeGﬁs@rﬁﬁhgedﬁtéétéeﬁpmgesuch efﬂe¢hs are
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direct cell microinjection and numerous transmembrane catrier
tachniques. . .
" "In vitro" refers to procedures performed in an

20 artificial environment such as, e.g., without limitation, in a

test tube or culture medium.
"In vivo" refers to procedures performea within a living
organism such as, without limitation, a mouse, rat or rabbit.
"PK related digorder," "PK driven disorder," and

=5 “abnormal PK activity" all refer to a condition characterized
by inappropriate, i.e., under or, more commonly, over, FK
catalytic activity, where the particular PK can be an RTK, a
CTK or an STK. Inappropriate catalytic activity can arise as
the result of either: (1) PK expression in cells which

30 normally do not express PKs, (2) increased PK expression
leading to unwanted cell proliferation, differentiation and/or
growth, or, (3) decreased PK expression leading to unwanted
reductions in cell proliferation, differentiation and/or
growth. Over-activity of a PK refers to either amplification

35 of the gene encoding a particular PK or production of a level

of PK activity which can correlate with a cell proliferation,
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10 tissue. Exanples, without Ilimtation, of a cell phenotype are cel
size, cell growth, cell proliferation, cell differentiation, cell  [4&AUG 200

survival“ngﬁﬁa%9§is, and nutrient uptake and use. Such pReRRLHYPIsEs
characteristics are measurable by techniques well-known in the art. 15
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propagalsi Reecapgi dAakrebRed, ?KnRedieateed t ySbgnahet bansduet bgncpeocess. A
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bel ow 28:.0p¢ AMG: 1004 MQ-014,6Q814 TABLE 1 PCT/US01/04813 EStructureNane
"4-Methyl -5-{2- -1,2itihydraind@ 3-yl denenethyl)-1H pyn~e-2- d'c2max Jlic
aad ' tl ~A"AAPBRYI- Btpeambng 2a0%alt¥eRFBRBFNr FA3pKi Renar MetRed)} PFpl rrrdeZz
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4- Met hyl -5{2-0xO71, 2-dt hyErt si ndal - 3-ytirl enenmet hyt}-1H pyrral e- 2-
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o ;?;%ﬁ%@ﬁé ?ﬁgét}ﬁﬁg%@?é J5Rb09OhdaX! €RAEMERDYL) #BCLRYELERRY! B CaR

S- (5- Ghhdiu2dnal] agldirhgdr di RHnd3grnaerRenel hyPpAakBERYRIPPTPE deb 2t
one or more of the symptoms of the disease will be reduced.

"Organism" refers to any living sntity comprised of at
least one cell. A living organism can be as simple as, for

15 example, a single eukariotic c¢ell or as complex as a mammal,
"including a human being.

"Therapéutically effective amount” refers to that amount
of the compound being administered which will relieve to some
extent one or more ©of the symptoms of the disorder being

20 treated. In reference to the treatment of cancer, a
therapeutically effective amount refers to that amount which
has the effect of:

(1) reducing thé size of the tumor;

(2) 1inhibiting (that is, slowing to some

i) extent,preferably stopping) tumor metastasis:

(3} inhibiting to some extent (that is, slowving to some

extent, preferably stopping} tumer growth, and/er,

(4) relieving to some extent (or, preferably,

eliminating) one or more symptoms associated with

30 ' the cancer.

"Monitoring" means observing or detecting the effect of
contacting a compound with a cell expressing a particular PK.
The observed or detected effect can be a change in cell
phenotype, in the catalytic activity of a PK or a change in

35 the interaction of a PK with a natural binding partner.

Technigques for observing or detecting such effects are well-
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cell phgnotype" re¥ers to the outward appearance of a
cell or tissue or the bioclogical function ot the cell or

10 ctissue. Examples, without limitation, of a cell phenotype are
cell size, cell growth, cell preoliferation, cell
differentiation, cell survival, apoptosis, and nutrient uptake
and use. Such phenotypic characteristics are measurable by
technigues well-known in tﬁe art.

15 "Natural binding partner" refers to a polypeptide that
binds to a particular PK in a cell. Natural binding partners
can play a role in propagating a signal in a PK-mediated
signal transduction process. A change in the interaction of
the natural binding partner with the PK can manifestc itself as

20 an increased or decreased concentration of the PK/natural
binding partner coemplex and, as a result, in an observable
change in the ability of the PK to mcdiaté signal

transduction.

=5 - ‘Representative compounds of the present 1nvention are shown

in Table I below.
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Y | Triflaredaderate Mb s (5-AuARyr

yi ) st id/didva@Maeigazy

yd%’ﬁiﬁkﬁi@m’%t
ol

L o DI o>~ L 2- 0

cle-3-carboxylic

N%bg 19
oko. 1. 2-di

[V

ci met hyr-1H

hydro- i1 d

A+ KL
U U

’\anl-(3Z) 1

161

IUCIICIItC)’y’rJyIIQC
Tnfluero-acetated-[2-({2 4-dimethyl-5-
[2-&xe-1.2-dihydraindol<{32)-
ylidenemethyl]-1H-pyrrole-3-carbonyl}-
amino}-athyl]-2-oxe-piperazin-1-ium;

va
5

408 [Me]]

162 "

T
-
o
k4
x

Trifluorc-acetate4-{2-({5-[5-cyana-2-
oxo-1.2-dihydro-indol-{32)-
ylidenemethyi]-2,4-dimethyt-1H-
pyrrole-3-carbonyl}-amino}-sthyl]-2-
Oxo=-pipérazin-1.ium;

432 [M+1]

183

Iz

-:

fn}
=
);[rn

x

™
-
Iz%
[+]
Ir
1]

=23

{

5-[5-Bromo-2-0xo-1,3-dinyaro-indol-

{3Z Jylidenemeathyl]-2, d-dimethyl. 14 -

pyrrole=3-carboxylic acid [2-(Z-cyano-
ethylamino}-ethyll-amide

454 [M-1)
456 [M-1)

164

5-[5-Chloro-2-axo~1.2-dihydro~indol«

{3Z)-yvlidenemethyl]-2,4dimethyl-1H-

pyrrole-3-carboxylic acid [2-{2-cyano-
ethylamino)-ethylj-amide

410 [M-1]

n
=
Iz

165

5-{5-Fluora-2-oxo-1,2-dihydro-indol-
{3Z}-ylidenemsthyl]-2 4-dimethyl-1H-
pyrrole-3-carboxylic acid [2-(2-cyano-
ethyiaminoj-athyil-amide

394 (M-1]

166| .

2,4-Dimathyl-5-[2-0x0-1,2-dinydro-
ingol=(3Z Jylidenemethylj« 14 -pyrroie-3
carboxylic acid {2«(2«cyano-
ethylamina)-ethyllamide

316 [M-1]

167 b

5-[5-Cyano-2-oxo-1,2-dihydro-indol-

(3Z)-ylidenemethy(]-2,4-dimethyl-1H -

pymrole-3-carboxyiic acid (2-(2-cyano-
sthylamino)-ethyl]-amide

401 [M-1]

188

Trifluaro-acetate4-[2{{5-{5-chloro-2-
oxo-1,2-dihygre-indoi-{3d}
ylidanemathyl]-2, 4-gimatnyl-14-
pyrroie-3-carbonyl}-aming)-ethyl]-2-

440 [M-1]

DOxg-piperazin-1-ium,;

48



3 392 [V-1] w Caboxylic acid (2-(2-8X8-

5- (5- Cyano- 2- oxo- 1, 2- di hydr o-i ndol -

I ridazoidin-1-y)--thya
(32)-yiidenenethyl]-2, 4-

rride

di mat fy Ali'lﬁﬂﬂ!.

19

"419[!\/Hr1,Yg @%pyrrmeScarboxytlc acid [2.(2-oxo- |md i di n- |
) -ethyl) JPr?rpé 1 (4-(2-((5-(5-Bromp-2-0x0-1.2- "e PEfUSO 04813
di hydro-indol - (32)-ylidenenethyl]- 5M M+1} ", ~ NJ
y2, 4-di met hyl -1 H pyrrol e- 3-carbonyl } (M+1] $~
-am no) {ETNyTT-p[ per azi n- [-yI)>JeeTi ¢ acl u' et ||y| CbLE'_
(4-[2-((5-[5-Ch| oro- 2s.0x-, /0 g engnet hyl ] -
2, 4-di tnet{pgl - 1H pyrr <3- Car bonyl ] yhgejri 1:1 r&%&m&&i{ 4 B,
. lmeh lel H sy roles3e 24 [M-1]
am no) {et hyl 3-p i 1- yI} aceti o &L Lé 1.
(4- (2- ((5-[ 5- Ff hokehg™8xo- 1, 2- di hydt 3, %%? "E W*\’aﬂéﬁ?@r‘r@tﬂm-zA-
dirreth‘!_j_ H py rolo-3-¢
arrino-ethyl] plperg -yl cétl: "aC|d ethyl ester 46 0 4 |AUG 2004
01/60814 153 154 155" 157 158 15[F-{5-Chioro-2-0x0-1,2-dihydro-indal{3Z)-
. CH, ylidenemethyl}-2,4-dimethyl-1H-pyrrole-3- 440 [M-1]
carboxylic acid [2-(4-methyl-piperazin-1-yi}-
N ethyl}-amide -
§-(S-Bromo-2-oxo-1,2-dihydra-indal-{32)- 484 [M-1]
170 ligt - i _ n_
yiiganemethyl]-2,4-dimethyl-1H pymele-3 486 [M-1]
carboxylie agid [2-(4-methyl-pipsrazin-1-yl;-
athyi].amide
e g’“-‘"“) 2.4-Dimethyl=5«{20x 0+1.2-dihydro<indol«(37)
171 noTen, ylidenemsthyl]-1H-pymale-3-carboxylic 406 [M-1]
=0 acid [2{4-methylpiperazin-1-yi}-ethyl]-
¥ amide
ne, A~ b L 2 .4-Dimethyl-5-{2-0x0~1.2-dihydro<ndol«32)
172 ﬁ\ on, ) ylidensmethyl]-1Hpyrrole-3-carbaxylic 422 [M+1]
o agid [2-{3,5-dimethyl-piperazin-1-yl}-ethyl]-
0 amide
[N
we L~ b X, |55-Fluoro-2-oxo-1 2-dihydrosndol-32)
173 ) ylidenemethyl]-2,4-dimethyl-tH-pymale-3- | 438 [M-1]
' o cardoxylic acid {2-(3, Sﬂmethyi—mperazm 1
p yi)yethyi]-amide
Ch,
e °"A,,.'.);"Cm 5-{5-Chloro-2-ox0-1, 2-dihydrosindol-{32»
174 Cen, ylidenemethy(]-2.4-dimethyl-1H -pyrole-3- 456 [M+1]
oy o carboxylic acid [2+3, 5—d|methyl1mperazm 1
" yl}-ethyl)-amide
) Ch,
we an_.\v. ‘I‘m 5-[5-Braomo-2-oxo-1.2-dihydro-indal<{32) 486 {M-1]
175 \(Id;ﬁt:. ylidenemelhyf]—E.4—dimelhyl-1H-pyrmlo—.':l- 500 [M"”
- o camouyiic acid [2-{3,5-dimethyl-pperazin-1
b yi)}-athyl]-amide
5




PCTNSOL/ 04813 n 2, 4-Di nLat hyl -5-12. oxo- 1, 2- Chydro-indol- G, (3

Z) ~yi i denenet hyl )- 1H- pyrroe-3-362 [ '] carboxylic ‘acid 04 AUG 2004
[ 2-{cyano -am no)- n ethyl]-anxde
"' 5.[5-8r %M’-"Bﬁo- 1, 2- di hydr o-i ndol - (32} - PCT/US01/04813
ylidenenethyl]-2, 4-di pethyl ~| H pyrrole-3511 (M 11 "| Scarboxylic acid
(3-(2-oxoazepan-[1-yl)-5d3 (M} propyl |} . afrg@ehylS-{2-oxe-1.2-
5- [ 5- Chjl or 0-2- oxjo- 1, ydr 0=1 ifdol - ( 3T eHemeersmanyd| 4- di met hyj - | .
H pyrrol e- 3389 [IM:1lty*-@car boxyl i c acj U PBOERGRE dEepant 1- §12) (M) !
propyl ]{-ami de & &rie=b- (5- Fl uor o- 2. ox oMY FARPERZH-T-HidRPYY-32) . |
yl i denenet hyl ] - 2. 4- di met hyl -1 H-pyrrde.[3453_{Ni 2mde E c" cafboxylic akid
[ 3- (2- ox0- azepan- 1-yi ) - nopr opylty, ar cajdet>uaro-2oxo-1,2-diydro- B
2. 4- Di net hyl - 5- 2- oxo- 1*°2/d4 hyd?‘ﬂ-'f’hdai Jndel-{32)-ylidenemethyl]-2,4- i
a(32) - yihderléhet Ryl ] - 1HPwheql e- 3- 435 [|MmEfvLHY Buselard-earhonyliy | 438 {M-1] ;
[ 3-(2-dxo-azepar-1-§lf=cro i id p |§fd[3amathyl-gperazin-i-yl} i
5- [ 5- Oano- 2- oxd- 1, 2- df hydr o- i ndol - (32) - propyl}-amide -
yl i d8ndnet hyl ] -4, 4- di met hyl - T B jpyr r ot d- 346Chi¢avETko-E8dbedeyl | c aci d |
f 3- (2- gxo- azepar- 1-yl ) -5 p’y‘ﬁ afite indol-{3Z}-ylidenemethyl}-2.4- §
178 . UE&H’ dimethyl-1H-pymole-3carboxylic | 454 [M-1] ;
o . acid [3-{4-methyl-piperazin-1-yl)-
u propyl]-amide
- = 5{5-Bromo-2-o%0-1,2-0ihyaro-
e ‘ﬁ"f L M-eny indol=(3Z)ylidenemethyi}-2, 4- !
178 o dimethyle1H«pymole-3-carboxylic 498 (M-1] |
& 7 s acid [3<{4-methyl-piperazineteyl) 00 M-1] |
n propyl]-amide !
O Z. 3 Dimethyl-5{2-0xo+1.2-
. O dihydro-indol-{32} ylidenemethyll-
180 el 1H-pyrrole-3-carboxylic acid [2-| 482 [M-1] ;
e {4-benzyi-piparazin-1-yl}-athyl)- J
:f—a amide !
| 0=F TU0IO=2-0X0-1, Z-0ydro- i
. G@ indd-{SZ)-ylidenemethyl]‘:z,4- :
191 - S dimethyl-1H-pymole-3carboxylic | 500 [M-1) ?
GR e, acid [2{4-benzyl-piperazin-1-yl}
" athyl]l-amide
~ 55 Chisre-2-oxe-1,2-dihydro-
., 3 indol-(3Z)-ylidgenemethyl]-2,4-
182 P dimethyl-1H-pymmole-3-carboxylic|{ 517 [M-1] .
E\CL’ L acid [2-{4-benzyl-piperazin-1-yl)- |
] * ethyl]-amide
_.f_Q 5-{5-Bromo-2-ox0-1,2-dihydre- i
g ﬂ:) indol(3Z) ylidanamathyi]-2 4- 560 [M-1] !
183 ne { W dimethyi«1H-pymola-3-carboxylic 562 [M:1] '
" ) ‘ acid [2«(d-benzyl-piperazin«1-yl} |
i ° ethyl]-amide '

30




H C' 5-[5-Bronp-2-o0xo0-1, 2-di hydro4ndol -(32)- E,,c "1( lidenenmeth i 2
4-dimeth 1-1H 443 IM1] Y'Y ]- . Y -pYRde-3 carboxylic acid 04 AUG 2004

(2-acetyl‘8§1§?§gstlpyl )-445 [M1 ] .. amde Hi7 0 4 AUG 200f,1c.}l)9591%1@8814

PCT/ US01/ ~. pTriffuoro-acetate4-[2-({5-[5-tiuoro-2-
oxo-1, 2-dihydro-indol - (3Z)- ~ylidenepnthyl]-2, 4-dinethyl-1 H 426 [M1 ]
PYnai e{3-c rbonyl } -am no] - et hy| ]U-J‘2L t | 60oxe- pi perazin-1 -ium
rTriftyoro-acetdt ed-2- n(L@’ﬂi\'&mt hyl {BB-CHIfR2-0yt.2-dPyaie+mgdd2) ndpl - ( 32) -
~~ yi i deneh¥ hyi|] - 1H-Byck ol e- 3- ar bony |vjidendDgthyia.¢-fimethyi- 14 -pyrrole-3- 480 {M+1]
am no) fet ttyf]-2-0x0pi parazi n-1 -i um |ceéexylic acid (3-pyrrolidineiyl2.one)-
Tritl ugro-acet atled- [2- ({5- [ 5- cyano- 2- ja@vdsxo- 1, 2- di hydr o-i ndoi - (32) - -~
ylidengnethyl]-2, 4-dinethyl -1 I—I-KLLMSS [ M1 ] pyrral
-3-car{)onyl}..ani no] -at hyll] -2- {1620xpripiqesicatbion-[b {5 YSThibroR-oxo-1,2-
" n5- [ 5113r tAfo- 2-oxo- 1, 24, dr o- i ndol - |amydr3 ZdoyBEEEaeERENY]-2,42, 4- di MBShY-1]]
H 454([M 1] | c'm; CF,CO,H dimethyi-1H-pyrrote-3-carbonyl}amino)-ethyl)
" 2-ox0-piperazin-1-ium
5-[5-Chioro-2-0x0-1,2-dihydro-indol-(37})-
186 ylidenemethyl]=2 d-dimathyl=1 H -pyrraies3«
carboxylic acid (3-pyrrolidin-{ yi-2-one}-
amide
5-{3-Fluoro=-2-0x0=1,2=dihydro-indol-(37)-
187 ylidenemethyl]-2 4-dimethyl-tH-pyrrale-3-
carboxylic acid (3-pyrralidin-1yl-2-one)-
amide
5-{2-ox0-1,2-dihydro-indol-(3Z}-
188 ylidenemethyi]-2,4-dimethyl-1H-pyrrole-3-
o carboxylic acidg (3-pyrrolidin-1yi-2-one}-
H amide
189 e 5-{5-Chlora-2-oxa-1.2-dibydra-indol-(32)-
WL o  cscopm ylidenemathyl}-2,4-dimethyl-1H-pyrrole-3-
H carboxylic acid (2-pyridin-2-ylethyl)-amice
D .
: me = L‘g’\/@  |5-[5-Fluore-2-oxo-1,2-dihydro-indol-{32)-
190 . S LE ylidenemethyf]-2 4-dimethyi-1H-pyrrole-3- -
o CF,CO,H carboxylic acid (2-pyridin-2-ylathyl}-amide
" trifluroracetate salt
Q
"%y y\/fuj 5-{2-0x0-1,2-gihydro-indol-(3Z)-
191 7T, ylidenemethyl]=2 4-dimethyl=1H-pyrrole«3.
| L =0 CiH carboxylic acid {2-pyridin-2-ylethyl}-amide
hydrochloride salt
D
i o |
T ::’“ID 5-{5-Bromo-2-axo-1,2-dihydro-indol-(3Z)-
132 e 2t ylidenemetnyl]-2,4-dimethyi-1H-pyrrole-3-
' W% CF,CO,H carboxylic acid (2-pyridin-2-ylethyl}-amide
" trifluroracetate sait

51




H ew, pyrro

.3-carboxylic acid (2-(2-cyano- 456 [M1) ar f

et hyl am no) - et hyl ]-am de 163" | Mb-[5-Chl oro- 2- axo- 1. 2- di hydr o-i ndol -0 4 AUG 2004

(32)-ylidenenet hyl ] -
[ 2- { 2- cyaMdL 01{60&dt hy| ami no] - et hyl | - ami de A u
NN/ 5- [ 5- Fl uor o- 2- oxo- 1. 2-di hydro I ndol -

2,4-d

i met hyl -1

H 7.410 [M 1]

H F, (392 T™W
oet hyl gm no) - et
- oxa , 193

I pyTTofe

hyl ] -

9 oxz

= 3=, carboxy

¢65‘HQ24<;

c—acid {2 (2 Tano=

S-ﬂS-FEJ:rr&zoxob‘l zsanydm%olgazy i

ylidenemethyi]-2 4-dimethyl-1H-pyrole-3-
carboxylic acid (2-ethylaminoethyl}-armide

194

5-{5-Fluoro-2-oxo-1.2-dihydro-indol«{ 32)-
yiidenemethyl}-2.4-dimethyl~ 1 H-pyrrole=3-
carboxylic acid (2-aminoethyl armide

135

5-[5-Fluoro-2-oxo-1,2-ginyaro-indol-{3Z}

ylidenemeth]-2,4-dimethyl-2,4-dimethy!-

1H-pyrrole-3-carboxylic acid (2-diethyl-N-
oxoaminoethyl }amide

196

5{5-Fluaro-2-oxo-1.2-dihydrorindol-{32)-
ylidenemethyl}-2. 4-dimethyi-1H-pwiTole-3-
carboxylic acid (2-ethyl-N-hydraxy- -

amincethyl}-amide

197

515-Fluoro-2-oxo-1, 2-dihydro-indal={37)-
ylidenemethyl]- 1H-pyrmole-3-carboxylic
acd (2-diethylamino-2-hydroxyethyl}-
armide

158

5-[5-Fluorc-2-oxo-1.2-dihydro-indol-{37}-
vtidenemethyl]-2 4-dimethyl-1H-pyirale-3-
carboxylic acid [2-athyl-2-(2-
hydroxyethyllaminoethyl]-amide

193

Iz

5{S-Fluoro-2-ox0-1,2-dihydro-indal-{3Z)-
viidenemethyil-2,4-dimethyl-1--pyrrole-3-
carboxylic acid [2-ethyl-2-(1-
hydroxyethy! Jaminoethyl]-amide

S5 Cyano-2-0xo~ 1. 2-dihydro-indol=-(32)=
ylidenemethyl}-2 4-dimethyl-iH-pyrrole-3-
carbaxylic aad (2-N-acetylaminoethyl -

amide

5-{5-Fluoro-2-oxo-1,2-difydro-indol (32)-
ylidenemethyf]-2 4-dimattwl-1+-pyrrole-3-
carboxylic acid (carboxymethyl }-amide

52

pyrrol e-3-carboxylic acid
164N 1n{ M BCHUSN1/04315
(32) ylldenenethyl} 2. 4-di net hyl -1

- mey o1



y ro- - "'~ indol-(32)-ylidenenethyl]-1H pyrrole-3 ~378 [M 1] CH,
carboxylic acid (2-(2-cyano- r Methylamno)-ethyl]-amde t e 166M H{4 AUG 7004
N5-[ 5- Cy -2 -1, 2-di hydro-indol- "' ¢

"‘(32)-yf\? e"%’é%?hw ]-2,4-di methyl -1 H ~401 (M 1] pyrrol ESVERMERA i ¢ acid
(2-(2-cqyano- o"ethylarning). @hyl]l-amde 167w '
TrifIucro-acetate4-[2;&{5’gﬁ;ﬁnLgﬁf-Z- oaxe- 1,z -di hydro- Mol - (3Z]-
168yl i denemat hyl ] - Z, 4- hyl -1 44( F-{MFhjpro-2-oxo-1.2-dihydro-indol-{32Z)-
pyrrol e- 3- 202r bopy mo)eet hyl } - 2- o) oyligemerettai] N Hipymdieid-darbolytié AUG 2004
WO 01/ 0814 PCTj U 813 4 | ~t G- & aciHl{uErydxetntamina)ethhyshios hdol . 32} -
168c, +| ylidenepethyl}-2.4-dinmethyliHpyrrole.3-424 [M1] f o cafboxylic
aci d [g=a=merhyf=prperazin-T.yl_ =T el IS:'Eg-IC{(én%r-Tzl-gxeo-1?2-8}1['113}(1?0%?1(101-(32}-

we G 1
003 f'}{ﬂ'\’L" ylidenemethyl(}-1H -pyrrole-3-carboxylic
NC muﬂ ew. acid (2-pyridin-2-ylethyl)}-amide
5 CF,COM trifluoroaceiate
ne % NM[LJ; 3-[5-Bromo-2-0x0=1,2-dihydro-indoi«(3Z)-
204 o -~ ! c:_ ylidenemethyl}-1H -pyrrole-3-carboxylic
7 o acid {(3-pyrrolidin- 1 -yl-2-onepropyl)-amide
" trifluoroacetate

The compound numbers correspond to the Example numbers in
the Examples sacrisn. That ig, the gynthegis of Compound 1 in
Table 1 1s described in Example 1. The compounds presented in

5 Table 1 are exemplary only and are not to be construed as

limiting the scope of this invention in any manner.

PREFERRED EMBODIMENTS
While the broadest definicioen is set forth in the Summary
10 of the Invention, certain compounds of Formula (I) set forth
below are preferred.

(1) A preferred group of compounds of E‘ormlula (I} is that
whersin R', R’, and R' are hydrogen.

{(2) Anocother preferred group of compounds of Formula (I) 1is

¢ 5 that wherein R', R}, and R® are hydrogen.
) {3} Another prefzrred group of compounds of Fermula (I) is
that wherein R!, R?, and R® are hydrogen.

(4) Another preferred group of compounds of Formula (I} is
that wherein R?, R?, and R* are hydrogen.

20 (3} Another preferred group of compounds of Formula (I} 1is
| that wherein R!, R%Z, R’ and R? are hy-drogen.

(6) Yet another preferred group ¢f compounds of Formula (I)
is that wherein R?, R® or R, preferably R®> or R®, more
preferably R® is -COR! wherein R is —NR“[CHz}an2

29 wherein:

R'' is hydrogen or lower unsubstituted alkyl,

53




5- [ 5- Chl ot o- 2-0%} 1, 2- di hydr 0-i ndol - {32} 189N CM - . |

ylidenenethyl]-2,4-dimethyl-1Hpyrrole-3-440 (M1] a “mo carboxyl i c Odchlth 2004
- (4-met ) razin-1-yi)- ethyl]-am de

L [fs Br onnblzm}é?(ég?l 2-di hydro-i ndol - (32} 484 [M 1] - 1700/\.!1‘:’”5‘_"_’04313 .

yl i denenet hyl thyl -IN-pyrrole-3-486 [Mtl i o carboxyiie ac

[ 2- (4- et nyf® %ﬁé%?ﬂ%%geh ?Og?Fe%ﬁyTT%QYHe O fn. OM

2, 4-f1i met hyl - 5429xps 12 2. 3li iy dg papeote £37)y 2 or ; and .

171yl i denemet hyl ] - 1H-pyrrol.e-3- carboxyllgiﬁ Q -a acid

[2-{4- et hyl - pi pet azin- TV R etrygreimm deand, R are independently

2. 4-1i met hyl 2 420X rlse Zagmr@cigndmue@?ané\z@&ﬂ%té& Yhidenergnvs )

1H pyado- 3- cqrboxyll Mall O ac _ )

[ 2- €3, 5- di net hy#0@i %er‘é‘imlhlﬂeyt? EPED| §-9VPapi select6dFrro®- - (dHh .4 i d

I

1 82 -(CHy)s=, =(CHz),-0=(CHz)g~ O = (CHy) N (CHs) (CHy) -,
preferably R and R are independently hydrogen, methyl,
ethyl, or combine to form morpholin-d-yl, pyrrelidin-1-
yl, plperazin-l-yl, or 4-methylpiperazin-1l-yl.

10 More preferably, R® or R® in (6) above is N-(2-
dimethylaminoethyl-)aminocarbonyl, N-{Z-ethylaminoethyl} -
N-methylaminocarbonyl, N~(3-dimethylaminopraopyl) -
aminocarbonyl, N-{2-diethylaminoethyl)aminocarbonyl, N-
(3-ethylaminopropyl)aminocarbonyl, N-{3-

15 diethylaminopropyl)aminocarbonyl, 3-pyrrolidin-1l-yl-
propylaminocarbonyl, 3-morpholin-4-ylpropyl-
aminocarbonyl, 2-pyrrolidin-l-ylethylaminocarbonyl, 2-
morpholin-4=-ylethylaminocarbonyl, 2-{4-methylpiperazin-1-
vllethylaminocarbonyl, 2-{4-methylpiperazin-1-

<0 yl)propylaminocarbonyl, 2-(3,5-dimethylpiperazin-1-
ylethylaminocarbonyl or 2-(3,5~-dimethylpiperazin-1-
yipropylaminocarbonyl, even more preferably N-(2-diethyl-
aminoethyl)aminocarbonyl or N-{2-ethylaminoethyl)amino-
carbonyl.

5 (7) Yet another preferred group of compounds of Formula (I)
is that wherein R®, R® ar R7, preferably R’ or Rs,‘more
preferably R® is ~COR!® wherein R!° is -NR'®R'® wherein R'?
is hydrogen and R'® is alkyl, preferably lower alkyl
substituted with hydroxy, aryl. hetercaryl,

30 heteroalicyclic, or carboxy, more preferably methyl,
ethyl, propyl or butyl substituted with hydroxy, aryl,
neteroalicyeclic such as piperidine, piperazine,
morpholine and the like, heterocaryl, or carbory. Even
more preferably within this group (7), R® or Rf is 2-

35 ethoxycarbonylmethyl-aminocarbonyl, carborymethylamine-
carbonyl, 3-hydroxypropyl-aminocarbonyl, 2-

o4



2} wuoro- oxo0 - Yy ro-.n o -( . 173ylidenenethyll-2,4-dinethyl-1
H- pyroe-3-438 (M 11 carboxylic acid [2-(3,5-dinmethyl-pi“razin-1 o 04 AUG 2004
y+} - et hyl a4 CM  5-(5-Chl oro-2-o0x0-1.2-d hydro-indol - §§ _
174yl | deng’gﬁﬁ"@?’]‘-z. 4-di met hyl - | H pyrroe- 3- 456 [ Mrl] o cafﬁ PPYEBLE d
[2-(3,5-dinmethyl -piperazin:1 M )-e%hyl]-anide r- M 49B [Mi]

55- 5- Br omo- 2YaRAFAE 50 Y WBPB‘-:?%BPY 3Ly-TI78yfnaenghPrapylanine-

1]-2,4-di mretbytobhbDyrt 81 8238n51 =016 laﬁﬁﬁ@@éYBbﬁsﬁg'@—hidroxy—

[ 2- (35-di not hyl - pi oorazin-1 yI)-ethYI -am de 5 49 04 AUG 2004
phenylethylaminoCarbonyl, ” 3-imidazol-1l-ylpropyl=-
aminocarbonyl, pyridin-4-ylmethylaminocarbonyl, 2-

5 pyridin-Z-ylethylaminocarbonyl! or 2-imidazol=1-
ylathylaminocarbenyl.

(8} Yet another preferred group of compounds of Formula (I)
is that wherein R®, R® or R’, preferably R® or R®, more
preferably R® is ~COR' wherein R is —-NR!!(CH,}, R}

10 wherein:
R'' is hydrogen or alkyl, preferably hydrogen or

machyl; _
n is 2, 3 or 4, preferably 2 or 3; and
R'? is -NR™R' wherein R'’ and R!! together combine to
15 form a heterocycle, preferably a 5, 6 or 7 membered

heterocycle containing a carbonyl group and 1 or 2
nitrogen atoms. Preferably, R® or R® is 2-(3-
ethoxycarbonylmethylpipgrazin—l—yliethylaminocarbonyl, 2~
(3-oxopiperazin-l-yl)ethylaminocarbonyl, 2-({imidazolidin-

20 l-yl-2-one)ethylaminocarbonyl, 2-(tetrahydropyrimidin-1-
yl-2-one)ethylaminocarbonyl, 2-(2-oxopyrrolidin-l-yl)-
ethylaminocarbonyl, 3-(4-methylpiperazin-1l-yl)-
propylaminocarbonyl, 3-{3-ethoxycarbonylmethylpiperazin=-
l-yl)-propylaminocarbonyl, 3-(3-oxopiperazin-l-yl)}propyl-

. aminocarbonyl, 3-(imidazolidin—l—yl—2—one}ﬁropyl—
aminccarbonyl, 3-(tetrahydropyrimidin-1l-yl-2-one)-
propylaminocarbonyl, 3-(Z-DXOpyrrolidih-l-yl}propyl—
aminocarbonyl, 2-(2-oxchomopiperidin-l-yl)ethylamino-
carbonyl or 3-(2-oxchomopiperidin-1-

30 vl}propylaminocarbonyl.

' {3) Yet another preferred group of compounds of Formula (I)
is that wherein R%, RS or R’, preferabiy R® or R%, more
preferably R® is -COR'® wherein:

{a) RY is -NR'M(CH,).R'? wherein:

35 R is hydrogen or alkyl, preferably hydrogen or

methyl ;
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WD 01160814 PCT/US01/04813 o c finey - -0xo- , "' gyn. _
di hydro-indoi -(32)-ylidenonothyl]- Mi78 ! u~:")1N$pyrrfIe-3rgarboxylup4AUG2m£
acid (3-4 ‘1], u i o(4-nethyl-piperazin-1-yl) propyi]- _anide o
".1uoro-d§§vh%%%4y ro- H3C CH, i ndol - (32) -yl i denenet hyl ] - 2P41/Up§1/04813

7: " di met hyl - 1H pyrrol e- 3-carboxylic438 [Mi] F I oacid _

[ 3- (4-nethyl - pi perazi nf1+§13. propyf]-Bheferably s crodp amo-. i y ro- "

'~ Nifdol-(32)p¥l idengaeidyilrenein RO s hydro?e and R is

178di met hyl - 1H-pyrrol e- 3-carboxylic454 [ M 11 i~ oac d

[ 3- (4- met hy| <At 6oy h-ar yTYHCPR o p3igmeal dé Saalkydonor- Oxo-, i y ro-
~~i ndol - (32) -yl i dgnengehy L] - grd¥p11 790l pef hyprl ygrol.e: 3carmoxyl A98
[M1] ClLacid [3-?%—nethy%-pﬁperazin1y€§ @O% [E%Q] h"ﬁféb%ﬁf—an1dg§l

2. 45D et hy|tq3_q@rq)xab_qetgerocycle,not containing a carbonyl group

within the ring. Preferably, R® or R%is 2-(2-

cyanocethylamino)ethylaminocarbonyl, 2-(acetylamino) -
ethylaminocarbeonyl, morpholinocarbonyl, piperidin-1-yl-
carbonyl, 2-cyanomethylaminoethylaminocarbonyl or
10 piperidin-l=-ylcarbonyl. _
{10) Another preferred group of compouds of Formula (T} is
that wherein R? is -COR' wherein R!® is -nNRrR'’R!* wherein R}
is hydrogen and R' is lower alkyl substituted with
hydroxy, lower alkyl substituted with hydroxyalkylamino,
15 carboxy, or -NR'°R'® wherein R' and R' are independently
hydrogen or lower unsubstituted alkyl, more preferably R®
is 2-[(diethylamino)-2-hydroxyethyl]aminocarbonyl, 2-(N-
ethyl-N-2-hydroxyethylamino)ethylaminocarbonyl,
carboxymethylamino-carbonyl, or 2-(2-
20 hydroxyethylamino)ethylamino-carbonyl.
(L1l) Yet ancother preferred group of compounds of Formula (I}
‘ is that wherein R® is -COR!?® wherein R!Y is -NRR'? wherein
R is hydrogen and R'* is lower alkyl substituted with
hydroxy, lower alkyl substituted with hydroxyalkylamino,
5 carboxy, or -NR'™R'? wherein R'® and R! are independently
| hydrogen or lower unsubstituted alkyl; more -preferably R®
is {Z2-(diethylamino)-2-hydroxylethylaminocarbonyl, 2-(N-
ethyl-N-Z-hydroxyethyl-amino)ethylaminocarbonyl,
carboxymethylaminocarbonyl, or 2-(2=
30 hydroxyethylamino)ethylamino-carbonyl.
{12} Yet another preferred group of compounds of Formula
(I} is that wherein R® is ~COR! wherein R is -
NR'' (CHz)nR*? wherein R is ~-N"(07)NRYMRM or -N(OH)R'?
wherein R'Y and R'® are independently selected from the
35 group consicting of hydrsgen and unsubstituted lower
alkyl, preferably R® is 2-(N-hydroxy-N-ethylamino) -

56



di hydr oi ndol - (32) - Yl i denenet hyl | - 1801H pyrrode-3-Carboxylic acid [2-482
[M1] 'a (44benzy |-piparax in-1 -y | )-ethy I] - ry am de uoro- 0Xxo0-[4 AGY004
ro- indol w3 j,denenet hyl ;2.4 181di met hyl - | Hpyrrol e- 3- ee

[M1J 9 "ac”@l[54(4 benzyl - pi perazin-1-yll ethyl] am de O?g&ﬁﬁ%ﬁh&?§ y ro-

~Ji ndol - (32 donenet 2 godi 1 rrol e- 3- car boxyl i c517
FN¥1ineg ( %B¥#émggoﬁgﬁgﬁpkﬁ|ﬁ§r§z|ﬁ gﬁﬂQyE§Hy|p%§ @& ipocarbonyl
i&fl}S BronD(QSDXEe& 2ndth¥%raFefer@FﬁlgroupngQIcfﬁﬁ%%éh?ﬁf???bbmhlag 4-5%0
) thy| - rol a- ar boxylic p pac
§ﬁ?pé?aEH%t X ég 5

[ 2- (4- benzyt PEFEIn 8 ethyT§Qhm HRSPEENSD 014 AUG 2004 WO
01160514 PCTH&IBQEHQAGL3 (Herein R'? is -n*(07)NRVIRY or -N(OH) R
5 wherein RY and_R“ are independently selected ffom the
group consisting of hydrogen and unsubstituted lower
alkyl, preferaply R® is 2-(N-hydroxy-N-
ethylamino) ethylaminocarbonyl or 2-[N*(0") (CyHs)z]ethyl~
, aminocarbonyl.
10 {14) In the above preferred groups (6)-(13) when R® is -COR!?,
then a more preferred group of compounds is that wherein:
r® is selected from the group consisting of hydrogen
and alkyl, preferably hydrogen, methyl, ethyl., isopropyl,
tert-butyl, isobutyl, or n-butyl, more preferably
15 hydrogen or methyl; and
R” is selected from the group consisting of hydrogen,
alkyl, aryl. heterocaryl, and -C(0Q)R! wherein R!” is
hydroxy, alkyl or aryl, more preferably hydrogen, methyl,
ethyl, 1lsopropyl, n-, ise or tert-butyl, phenyl, benzoyl,
20 acetyl or carboxy, even more preferably methyl, hydrogen
or phenyl.

(15} In the above preferred groups (6)-(13) when R® is -COR'?,
then another more preferred group of compounds 1s that
wherein R® and R’ combine to form ~(CHjz) 4=

”5 (16) In the above preferred groups .{6)-(13) when R® is -COR!°,
then a more preferred group of compounds is that wherein:

R® is selected from the group consisting of hydrogen

and alkyl, preferably hydrogen, methyl, ethyl, isopropyl,
tert-butyl, isobutyl, or n-butyl, more preferably hydrogen

30 or methyl; and

' R’ is selected from the group consisting of hydrogen,
alkyl, aryl, heteroaryl, and -C(QJR', wherein R’ is
hydroxy., alkyl or aryl. more preferably hydrogen, methyl,
ethyl, isopropyl, n-, iso or tert-butyl, phenyl, benzoyl,

35 acetyl or carboxy, even more preferably methyl, hydrogen

or phenyl.
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5- S-Chloro-2-oxo=l,2-dih dro-indof- 32 - " . ¢ ~~JNa[ Y ( ~ _
184yl i denenet hyl J-2. 4-dimethyt-1 H -pyrrole-3-480 [Mt 1 ] r ocarboxyli4cAtg 2004

acid (3-pwy i,n-1yt-2-one)- nam de MIrifluoroacetate
4-[2-((5- [g%ﬁsioglro 2-oxo-1, 2- 185" PCT/US01/04813

di hydro |de enet hyl .- 440 [M1 ] r Q"

c;: %:/o hﬂgt hff%g hgb?r% gvgcﬁ\#ﬁkﬁﬁ?ﬂmaﬂﬁ}m@FﬁfoeﬁeéE%Gﬂplgﬁé’rU@El &l um 0
5-[ 5- Chl or 0- 218x0- hn & &n 1mdB2- Ebfedf@dl?gsﬁp(ég) compol{mll%&i'ss thald

cu, yi i denenet hg % 2.4-dimethyl -1 Hpyrrflle-3- Icarboxylic acid
(3-pyrrolidi ¥BEFELBL ane) - ani de N5-[5- Fl uor o- 2- 0xo0. 1. 2- di hydr o- i ndof - (32) -

187F r H c"' LI ~ygi den drr 2. fridimethyiondy r oxylic acid
(3-pyrrolidin- I%Z ong{gﬂgﬁ dne 0 a@H 'C5- 120;0)(%*&@’2&@&%5%;6'::5% d -(32) - .
18%P ¢, yi i dérehes hiyl Qr4aﬁYhetﬁWqu®bb)yrlﬁmqiéogem Dbanbéxyﬁh -aC|d

(3-pyrrol i di 8deyhedy W6chbbonih N 4 indB98%y Ch chlorophenyl -
5-[5-Chl oro- Zfoxo-l. - di hydro i ndof - ( 3% i oropheny
aminocarbeonyl, even more preferably hydrogen or methyl,

most preferably hydrogen:
R’ is cyano, hydrogen, halo, lower alkoxy, aryl or -
10 S(0) :NRMR! wherein R! is hydrogen and R! is hydrogen,
| aryl or alkyl, preferably R’ is hydrogen, chloro, bromo,
fluoro, methoxy, ethoxy, phenyl, dimethylaminosulfonyl,
3-chlorophenyl-aminesulfonyl, carboxy, methoxy,
aminosulfonyl, methylaminosulfonyl, phenylaminosulfonyl,
15 pyridin-3-yl-aminosulfonyl, dimethylaminosulfonyl,
isopropylamino-sulfonyl, more preferably hydrogen,
fluoro, or bromo:

R’ is selected from the group consisting of hydrogen,
lower alkoxy, -C{O}RY, -NRM™C(O)RY, aryl preferably aryl

20 optionally substituted with one or two substitutentcs
selected from the group consisting of lower alkyl, halo,
or lower alkoxy, and heteroaryl, preferably hetercaryl
optionally substituted with one or two substitutents
selected from the group consisting of lower alkyl, halo,

5 or lower alkoxy,: preferably hydrogen, methoxy, carboxy,
phenyl, pyridin-3-yl, 3,4-dichlorophenyl, 2-methoxy-5-
1sopropylphenyl, 4-n-butylphenyl, 3-isopropylphenyl, more
preferably hydrogen or phenyl; and

R is hydrogen. ,

30 {18) Another more preferred group of compounds of Formula (I)

is that wherein: :

R' is hydrogen, alkyl, -C{O}NR®R’, unsubstituted
cycloalkyl or aryl, preferably hydrogen, 3,4-diméthoxy—
phenyl-aminocarbonyl, a—methoxy—B-

33 chlorophenylaminocarbonyl, even more preferably hydrogen
or methyl, particularly hydrogen;
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, 1 ylidenenethyt]-2,4-dinmethyl-IHpyrrole-3- 0" CF, cazH N carboxylic acid
(2-pyridin-2-ylethyl)-amde H "5-[5-Fl uoro-2-o0xo-1, 2-di hydr o-i ndof - (BZ)&Ub 2004
190H cM yhi thyl]-2,4-dinethyl -1 Hpyrrale-3- i o CF .
Hcarboxylwgq)gl}glﬁd(]?(}pyridi n-2-ylethyl )-am de ntriflurora‘é%?’g?@"é%’ljt o "
c I ~ -, MI5-(%§0x0-1,2-dihxdro-indof-éSZ)- I 191N cn

yl i denenet hyl |- 2.%- 4P nE¥ A)P: 1P¥EPYPTDI eP310q Howprcalkokyti &THEi Ar ~
(2-pyridin-Zwetirytd“anhdeesn, RCik Hybyrdgeehladi @é! sid thyaMded, f1 N
NB-[S-BronD-Z-oxo-l,Z-dihydro-ind%b:(Bé): 1926 r n" "~Ii(§anenethy|]-2
i met hyl - 1 HRr Qfe-8Lky 1 c RIh8AaRL adt d ie2 hyfrrgeR- 2cpilerRyt PLafPde

fluoro, methoxy, ethoxy, phenyl, dimethylaminosulfonyl,

T
,4-d

5 3-chlorophenyl-aminosulfonyl, carboxy, methoxy,
aminosulfonyl, methylaminosulfonyl, phenylaminosulfonyl,
pyridin-3-yl-aminosulfonyl, dimethylaminosulfonyl,
isopropylamino-sulfonyl, more preferably hydrogen,
fluoro, or bromo;

10 R?* is selected from the group consisting of hydrogen,
lower alkoxy, =C(O}R'®, -NR"YC(0)RY, aryl preferably aryl-
cpticnally substituted with one or two substitutents
selected from the group consisting of lower alkyl, halo,
or lower alkoxy, and heteroaryl, preferably heteroaryl

15 optionally substituted with one or two substitutents _
selected from the group consisting of lower alkyl, halo,
or lower alkoxy,: preferably hydrogen, methoxy, carboxy,
phehyl, pyridin-3-yl, 3,4-dichlorophenyl, 2-methoxy-5-
isopropylphenyl, 4-n-butylphenyl, 3-isopropylphenyl., more

20 preferably hydrogen or phenyl: and

R is hydrogen.

within the above preferred group (18} a more
preferred group of compounds is wherein:

R> is -COR!® where R'® is as defined in the Summary of

8 the Invention, preferably —NR“(CHEJHR12 or -NRVRY as
defined 1in the Summary of the Invention.

Rf is selected from the group consisting of hydrogen
and alkyl, preferably hydrogen, methyl, ethyl, isopropyl,
tert-butyl, isobutyl, or n-butyl, more preferably

30 hydrogen or methyl; and

' R’ is selected from the group consisting of hydrogen,
alkyl, aryl, heteroaryl, and -C(O)R} wherein R!7 is
hydroxy, alkyl or aryl, more preferably hydrogen, methyl,
ethyl, isopropyl, n-, iso or tert-butyl, phenyl, benzoyl,

35 acetyl or carboxy, even more preferably methyl, hydrogen

or phenyl.
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c G- CGo,ti " trifluroracetate salt " 51 0 4 AUG 2004 WO 01/ 60814

PCT/ US01/ 01813 n ~ " -" 5-[5-Fluoro-2-oxo0-1,2-ihydro-irdol-(32)- H 198&AbG 2004
o~yl i dene -2, 4- dlnethyl 1 H pyrrde-3- Ocarboxylic acid
(2-et hyt a%@g‘!@ yf) am de Ho {, ¢ PCT/US01/04813

W5- [ 5- Fl uor o- 2- oxo gédro4ndol (37) - 194F

cn, yi i deneret hyl J12. ﬁ i PHYI PFREBYEREL BEC (18) another more

r boxyl i caci df 2. aark RERt §¥bh CS€d§omEoN§dE5lbU95at2wQ n2- Cti hy4ai nda- (37}
ytidenemeMA-2, 4-di pni et hy4- 2, 4di et - F cH 1Hpyrr carboxyllc acid
(2-diethyl - N ox 0B o elGORY ‘ahf-‘dé clSv/aS5defmed in the Summary of
Ruor o- 2- ox0- 4,25 dj hygds o5 bﬁdo £84}ap
196'y||derorﬁ%%hgl] 2. h di n%rhy%- FFEyrrotecgz}ﬁQ
(2- et hyl - N-mhﬁxn@d anrimoeSymafy-afrtble Invention.
"-5-[5-F3uoro-2 {d) et

CHyl i denenet hy! ] O%jl—l-lz)sr?s Oé%&l(’)cPlfM r?ézgro]"% Moﬂscltslte"’[r}'? ot hyarogen ;
1aninno-2-hyﬂnbxybkhl&)pr¢f¢t@mlidhyérogenn methyl, ethyl, isopropyl,

tert-butyl, isobutyl, or n-butyl, more preferably

_apll
",%% on?FiG acid

hydrogen or methyl; and
10 R’ is selected from the group consisting of hydrogen,
alkyl, aryl, heteroaryl, and -C(0)R'’ wherein rRY is
hydroxy, alkyl or aryl, more preferably hydrogen, methyl,
ethyl, isopropyl, n-, iso or tert-butyl, phenyl, benzoyl,
acetyl or carboxy, even more preferaply methyl, hydrogen
15 or phenvyl.
{19} Another more preferred group of compounds of Formula (I)
is that wherein:
R' and R are nydrogen;
R® is selected from the group consisting of hydrogen,
20 halec, lower alkoxy, -C(O)R'® and -S(0),NRYVRY;
R’ is selected from the group consisting of hydrogen,
lower alkoxy, =-C(Q)R™, -5(0).NR¥R™, aryl and heteroaryl;
R* is -C(O)RY; '
R® is selected from the group consisting of hydrogen
5 and lower alkyl: and _
R’ is selected from the group consisting of hydrogen,
lower alkyl and -C(O)R'’.
It is another presently preferred embodiment of this
invention that, in a compound having a structure as
30 described in (15);:
R'Y is selected from the group consisting of hydroxy,
lower alkoxy and -NR'M(CH,)nR'?, wherein
n is 2 or 3:
R'' is selected from the group consisting of hydrogen
35 and lower alkyl; and,

R12

is selected from the group consisting of aryl and
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5-[5- Fi ucr o- 2- oxo-t. 2-di hydro-indd-(3Z - 198"
ylidenerriethyl]-2,4-dirrieN 1Hpyrrdo-3- " FCarboxylic acid [2-ethyl}-2A§@2004

hydr oxyet ethyl] arNde -~ 0
Y5- [ 5- Flug%%hgﬂﬁgg 1, 2- di hydr o-i ndot 432) - PCT/USO01/04813

199ai yl i denenet -2 4-di met hyl - | H pyrrde-3- |carboxylic add _
[ 2- et hyl - 2- (INRN%hydroxyethyl )arnnoet hyt]-am de H 5 (5. Cyrano-2-o0xo-i.2

hydr o-i ndd- (32) - 20009yi L,d y , t -LH-pyrrde-3- NCcarboxylic
acid (2- N—acehrlarn|?¥|ge?ﬂgg§%q b&%séﬂgﬁ§ Eggkefﬁﬁﬁ Satneht 8t
N5- [ S. Fl uor atigxonyentdohydheti ndd- 3ZpmpR0tg having a structure as

b I
(oa boxyn ot Rt Far Eed. Sh Ehet bzsValbs B0 Serantsosts POR BSbATIB13 o M
N.O N e-% Nl%iep]%hy'ier\lslf{SSEllactedecnmm tha- drbydroohpiot i 4320 202F ! N

CH yl i denene arbo yli acid _ o o
[2-(2- hydroxépﬁk%3n1ho el % S Rﬁ &Smoffe (CHz} ¢~, - (CHz)s-,

~~5-(5- Q/anOCEzk}f(}dCﬁgzz'dlde-F ocuzr)dul CU3Z)CH;) 2~
(20) Another presentiy preferred embodiment of this invention
is a compound in which:
10 R' is selected from the group consisting of hydrogen,
lower alkyl, -{CH,).R!® and —-C(0)NR®R?;
R? is selected from the group consisting of hydrogen,
halogen, aryl and -S(0)NRMRY;
R? is selected from the group consisting of hydrogen;
15 lower alkyl, lower alkoxy, aryl, heteroaryl and -C(Q)R!;
R' is hydrogen; |
R® is selected from the group consisting of hydrogen
and lower alkyl:
R® is -C(0)R'®;
20 R’ is selected from the group consisting of hydorgen,
lower alkyl and aryl;
R'® is selected from the group consisting of hydroxy
and ~C(0)R'?; and,
r is & or 3. 7
"5 A presently preferred embodiment of this invention
is a compound having as structure described in the
paragraph just above in which R? is aryl optionally
substituted with one or more groups selected from the
group consisting of lower alkyl, lower alkoxy and halo.
30 (21} Likewise, it is a presently preferred embodiment of this
7 invention that, in a compound in which: '

RI.

is selected from the group consisting of hydrogen,
lower alkyl, —(CH2):R*® and -C(0)NR'R®;
R’ is selected from the group consisting of hydrogen,
35 halogen, aryl and =S(0),NRMRY;

R® is selected from the group consisting of hydrogen,
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203Nyl i denemet hyl ] - 1H pyrrol e- 3-carboxylic NC ~" acid
(2-pyridin-2-ylethyl)-amde a CF CON tritluoroaeetate Lam 04 AUG 2004
N5- ( 5- Broag, %] 1, 2-di hydro-indol - (32Z)- 204yl i denenet hykl],,-rgus

H pyrrol e- 3-carboxylic eracid (3-pyrrolidin-1-yl-2-onepro AL
trifluoroacetate The conpound nunbers correspond to the Exanple nunbers in

t he ZRanmpJ. e%o“s‘%’ét‘l’%h}’lﬂ'hh@”@g aikexgynthighi shateroapplndnd1-ChOIR4ble 1 is
descri bed in Exanpf q_b om)ounds presented in 5 Table | are exenplary
only and are not to e construed as limting the scope of this invention in

any nanner. PREFERRED BFECDIIVENTS ohitre oo Upr cadasits wafd ot irordisyset
forth in the, SunaL ﬂ?ipf the I nvention, certain conpounds of Formula (I)
set forth beI ow are preferred. (1) A preferred group of compounds of

Forhula (1) is t Rt iswher@®'RL, R3, and R are hydrogen (2) Anot her

preferred group f E o I V\,her i.n , and
R are hydrogen. (()Eg) a%%;%lrfiegrd’%ﬁ(rae F&PFe hg %ﬁéugf C88r?ff5 H‘d‘@ &t I‘E‘(i’l'cﬁ#lgfrtl) is
t hat wher ei ntdiier Rzl kiancari’B aarel hydrogen (4) Anot her preferred group of
conpounds of For I wherein and R4 ar dr ogen.
(5) Anot her pref erredé %%%%CB?d FRBUhYR %‘?O% ?1‘?1"%"?'1:}“950 tﬂé ¥r ei n
Rl, RZ, R3 amndi RGxg Rlydragen. (6) Yet another preferred group of conpounds
ofl orrmula (1) irs that wherein R5, R6 or Rl, preferably R5 or R6, nore
preferably R6 is -C'ﬁ? WHerd¢in R 10 is -NR' (CH ) R 12 25 wherein: R' is
hydrogen or | oweR'°uits ubsled s df mbk ythe SSrdéb %Qﬂ@é&r\[@ @ﬂ-”@@@ﬁ-éxy

or 3, and RSN T Wer€nrdaUhd ki o e | Haepenteh 15 1 2
‘ or 3, R is hydrogen and R is selected from the group
consisting of hydroxy, lower alkoxy, -C({O)R!J, heterocaryl
15 and -NRVR!M. _

(22) A further presently preferred embodiment of this
invention is a compound having a structure as described
in the paragraph immediately above in which R!? and R are
independently selected from the group consisting of

20 hydrogen, lower alkyl, heteroaryl and, combined, - (CHz) q—,
- (CHz)s=, = (CHz}20(CHz}2-, or -(CH;}:N{(CH3) (CHa),—.
{23) Another presently preferred embodiment of this invention
is a compound in which:
R' is -C(O)NR®R®, wherein R®? is hydrogen and R? is
5 aryl opticnally substituted with one or more groups
selected from the group consisting of halo, hydroxy and
lower alkoxy;
R? is selected from the group consisting of hydrogen,
halogen, aryl and -S5(0),NRIR!%; |
30 R’ is selected from the group consisting of hydrogen,
lower alkyl, lower alkoxy, aryl, heteroaryl and -C(O}R?;
R! is hydrogen:

RS

is selected from the group consisting ¢f hydrogen
and lower alkyl;
35 R® is -C{O)R!Y:;

R’ is celected from the group consisting of hydorgen,

Gd



al kyl, nmore preferably | ower unsubstituted |ower alkyl or 5 R13 and RL4
conbine to forma group selected from- (CHz) 4-, - (CHZ) 5-, - (CHZ ADG @i
(CH2) Z- or -- (CH2) 2N (CU3) (CH2) 2-, preferably R13 and R14 are

i ndependerYd 8%ty ogen, nethyl, ethyl, or conbine to for RCHOISEHBSIA- 4- i
pyrrolidin-1- yl, piperazin-1-yl, or 4-nethyl piperazin-l-yl_ 10 Mre
preferably, Rower ERBkiyh L6} above is N (2-

di met hyl am noet hyl r¢g ami nocar bonyl_, N-(2-et hyl am noet hyl ) -

N- met hyl ani nocar bony** ﬁ§§§9&FHefﬁﬁpa%$ﬁoBFBH?lfgnéﬁﬁgééarﬁénFWPfoxy

N- ( 2- di et hyl amdl neetbyk)’amanacar bonyl , N- (3- et hyl am nopropyl ) ani nocar bonyl ,
N-(3 15 diethylazninopEﬁgglﬁaninocarbonyl, 3-pyrrolidin-1-yl-

propyl anmi nocar bon¥| 1% 3<n®f phol i n- 4-yl propyl - ani nocar bonyl |

2- pyer r ok 2.4lj & Isyl B hyl aeh&pCar oo 1 y Zor &0 PR | s i e Ay | @ pog@r bonyl

2- (4- met hyl pi perazjn-1- yl)ethyl am noear bonyl, 2-(4-nethyl pi perazin-1 20

yl ) propyl am HOEER by | 1S 22 (PR Mt HY P& azi n-1 - y) et hyl ani nocar bonyl or

2-(3, 5-- di net hyl piparfazjdidot o) FRY kA BReReRNs: sRYRY TR bl'y
N- ( 2-di et hyl - ani noet hy| a% nocar bonyl or N 2-etﬁ;farn%n§gtﬁgﬁ?gy ﬁg
carbonyl . 5% M#aenmdtfel’ preferred group of conpounds of Fornula (1) is

that wherein R$, @6 i@ sRiecRef ¢rahl y.h85ig§5u coﬁgagt%s‘;{%é‘gg&é{é&inﬁ
30

-COR10 wherein R10 is -NRL3R14 wherein ydrogen an

préferably ItsWer. AT askhsstyt @ed with hWRIT 0xgd =% (@) NRetRY oar yI |
heteroalicyclic, @ iGasha%kcB0ESORN eher 8RbYipMBbRYk s+ RY SEhxgdrw Qpyl or
butyl substituted with hydroxy, aryl, hetezq Ilcyeflc uch as piperi‘dine,
pi per azi ne, st pRAY e RafRade vl laad méx@daryl , or earboky. Even nore
preferably w thi st Riss hgHedBeh?). RS or R6 is 2 35
ethoxycarbonylnet@y[-anlnocafponyl, car boxymet hyl am no- car bonyl,

3- hydr oxypropyl - &m AdcaFBBh§l ; 2054 0 4 AUG 2004 WO 01/ 60514 PCT/ USO1/ 41813

hydsoxyet hyl am negaghanyl , el fdazdd-£d =y | Propwl 301 NGz o Gar bONYI,
triazin-1-ylethyl am nocarbonyl, 4-hydroxy- phenyl et hyl ani nocar bonyl ,
3-i nidazol - 1-yl prdpy “AFRREEEr BEANT Fy Sitdlchusey BetiRgLatbRECADEMA |, 2-
paragraph immediately above, it is a presently preferred
embodiment that R'® is selected from the group consisting
of hydroxy, alkoxy,-NRYR!® and -NH(CH,).NRR!" wherein n is
20 2 or 3. '
| It is a presently preferred embodiment of this
invention that, in a compound having a structure as
described in the two paragraphs immediately above, R'® and
R' are independently selected from the group cdnsistinq
.3 : of nydrogen, lower alkyl, and, combined, ~{(CH2}s-, -{CH2)}s-
» —(CHz}20(CHz2)2— or —{CH;)2N{CHj} (CHa)o—.

Utzlity
The PKs whose catalytic activity is modulated by the
30 compounds of this invention include protein tyrosine kinases
of which there are two types, receptor tyrosine kinases (RTKs)
and cellular tyrosine kinases (CTKs}, and serine-threonine
kinases (STKs). RTK mediated signal transduction is initiated
by extracellular interaction with a specific growth factor '
33 (Liganq), rfeollovwed by receptor dimerization, transient

&timulation of the intrinsic protein tyrosine kinase activity
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5 pyridin-2-yl et hyl am nocarbonyl or 2-im dazol-1- ylethylam nocarbonyl. (8)
Yet another preferred group of conpounds of Formula (I) is that wher ginays 2004
R5, R6 or eferably R5 or R6, nore preferably R6 is -CORLO wherein

R1O is -Nﬁ? @F&) R' 10 wherein: R11 is hydrogen or al kyPCT/ER@pED| y

hydrogen or nethyl; nis 2, 3 or 4, preferably 2 or 3; and R12 is -NR13R14
wher ei merl&kmuleaigﬂﬂrer R:.mdmm g1 dd do¢ nttaehﬂﬁ;eraeeya:dai pseferably a

5, 6 or, d heIer cycl e ntarnln C on ro and 1 or 2
ni trogelnntalfacr% Tt o Ol e igige S 20 YK he
?ghoxycmmdmtl&wllmnﬁrmmmm %ﬁtdbd@tfzﬁ?ﬂcﬁ%bw\?’d%lésmc
oxopi per azi n- et am nocar i m dazolidin
Ly By Bt RS G B R ans, s ARE A RR A e eellular
O@ﬁmﬂ@”@é‘@aﬁ byl 1d131'1.(53-d3?§0mgtr€£ﬂdpld'l desddrs o Heam nocar bonyl,

3 (4 nethylprperazrn 1-yl)- propyl am nocar bonyl
3- ( 3- ettHOXAACEHOIA it Wc’rﬁrﬁfe‘rfé’iﬁ“r?“tlf Vi as ﬁropﬁeeﬁn neHEseiilge r and .
3- (3- oxppimeNrazirysh,y IndUrepy ls :3owm3wgcar bonyl
3- (i mdazolidin-| )Qﬁ ~Z-0ne) propyl - am noear bonyl
it

(tet r ahy dridpyeisn Ishawn. Zhaite Ly ocdp\e anafehmmdmpion sites on

3-
C3-(2- %ﬁﬂ%ﬁ%0@d$ﬂ%rlﬁ@dﬁﬁﬂa¥@'fd%@t@@ﬁabgomﬂ h- afflnlt binding
2- 5_2 oxXohonopi peridin-1-yl)ethylam no- car bon% - oxohonopi peri di n-|
30
F

01) BiSEF &RitnSr H@rﬁﬂ h°("9)l°9é't) SRFRRES B fsé@ﬁ@d-l@gowl@fcud@ﬁpounds of

ormul &Gl des stzhat 1uhker eica 1R 86 - Qr13RZ,23pf%fo¢{ 'nX; %'_% Q1 R6, o0 €
preferably R6 is - CORLO wherein: (a) I's - RIZ V\/nerern 35

Ri | isMedr&§da -0Bigllky[L4:gridf’eedBly » hﬁemg’@rquret rmlt hy|199535 g4 1AUG 2004 WO

01/ 608 /. USQ1/ Q481 i +13 OF g7 Pk I -o3--and Rlz is
-NRlSRIj??i \?hqgr grsg gg@ %O%h %c?égrlr ané[gﬂ;l %&S%k%lsa 67?NHcma where Ra

i s al kylevegal( bptm6ﬁélumﬂz3ﬁﬂes\ﬁ,rwercer RrRIZiasd tReg wsgetharecenftime 5 to

fogdn aa&%fsere%cbeenn%ege ¥360.N¢nd,CRAYOBE AVAURa HhER! Rubhe ring.
Preterably, R5 or <‘
principal groups: (1

substrates that have a catalytic domain,
and (2) substrates which lack such domain but which serve as‘
adapters and associate with catalytically active molecules.
Songyang et al., 1993, Cell 72:767-778. The specificity of

20 the interactions between receptors and SH2 domains of their
substrates is determined by the'amino acid residues
immediately surrounding the phosphorylated tyrosine residue.
Differences in the binding affinities between SH2 domains and
the amino acid sequences surrounding the phosphotyrosine

25 residues on particular receptors are consistent with the
observed differences in their substrate phosphorylation
profiles. Songyang et al., 1993, Cell 72:767-778. These
observations suggest that the function of each RTK is
determined not only by its pattern of expression and ligand

30 availability but also by the array of downstream signal
transduction pathways that are activated by a particular
receptor. Thus, phosphorylation provides an important
regulatory step which determinas the selectivity of signaling
pathways recruited by speclific growth factor receptors, as

35 well as differenclation factor receptors.
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cyanoet hyl am no) et hyl am nocar bonyl , 2-(acetyl arni no) -
et hyl am nocar bonyl , , mor phol i nocar bonyl, pi peridin-l-yl- carbonyl, [Jf, AUG 2004

2- cyanone noet hyl am nocar bonyl or 10 piperidin-I-ylcarb

Anot her f“)@ﬂégﬁ%d group of cornpouds of Formula (1) is ﬁg'tmi%ﬂé? éH& RS is
- COR10 V\,hereln Rl is -NRK3R A wherein R13 is hydrogen and R14 is | ower

al kyl subst i3TH=d baitryg mdmmylylmuemscalkcy,l a;ﬂbed:ttumedlmternal

hyd j D 9. wWh and R19
depergtretei Tk S T Aoy QALY (A RIS Foveotver S by s
is 2- [(Efi‘!!étdfv;dra:m NGTKS m@mmw@mm bxmnytthe 2s{dhaling process

et hyl drox at hyl am no) et hyl am nocar.bon
car boxyr‘rtéjﬁﬂll Th Tt ca?r bdc?ﬁﬁl r?) efy rﬁg bsea/Ué“t mitosis leading

hydisox yies kg/dlalmpt@le.tﬁa)daa:mdm carbonyl (11) Yet another preferred group of

d f-F t hat, wh s - wherein R1L is
R o wha " £dnall SR R R SRk A ST 0t el i ¢ h

hydr oxysedpnmeyesal kel 1s whastliitfded igr,h dmtrecvatadlka'dﬁﬂ NQyr SaAraxy, or
-NR18RL9 wherein R 8 and R' are | ndea&&dent ly dr ogen or | ower
unsubst3t A Eky | ; €1E§Tla eqag oz a(sa.%twwrh@ wirlehydr oxyl

et hyl afﬁm@ardfowlsoraez(sN-an@t wlsel‘als%d]ycirr@wmw -@d Wt sgdmAdear bonyl
carBoxyma yl am no%?lrbon , aqr 2-(2- 30

AP oxEIIRAEHEN SPEDN PPa R G A B nyPa L OIS, Pt AT @™prasikrred group of
COWDOUHCEnangJ.EﬂfaUUHQSD(rld)erlsS slbat AsharRian®R i %scfi@%]sg.s\mer ein R20 is NR11
(CH2 )" R12 wher R13R19 or - ' wherein R13 and

R14 ar @ 55fdepsh g@ﬁ?lsfrSseIaéH"édtﬁrsoﬁntdhé“a?@tdtcolfﬁtdd‘r?ﬁa&qyng’"@f I¥ogen

drd unsibsiridewtsedellates abkyhcoprebanadl 1ng3 cigens(ilN hrdr/eey - N- et hyl ami no)
56 04 AUG 2004 WO 01/60814 PCT/ US01/04813 et hyl am nocarbonyl or 2-- [ 1t

(0) (2627 “8fRYP+3ni nacarbonyj (13) Yet another preferred group of

compounds of E&éﬁubé uﬁbﬁrb&ahb&hgwherﬁhﬂ R@ch&nn@@RbyMWﬁﬂamﬁtﬂ% is NRL1
(CH2) R12 wherein R13 5 wher ein R13 and

Fhisorakpal P RotRhAE: ot
Rl4 ar & TREEFERd8AL F lEeF‘QEfFQ PRomPERE Ly §ﬁpl€o tstfueﬁg*l&ﬁ hydr ogen and
unsubstdddétred ol preetiakkyhe ptetenablinvBatisn?- (Nd%)éd’reQXY'va.Qtehﬂo&m no)

et hyi:arlllier}:%%?}r ggg}[llg crjund £N+gny pgrth{ll%]E rentérrl* anism or theory, it
1s believed that thz compounds interact with the amino acids
20  in the catalytic region of PKs. PKs typically possess a bi-
lobate structure wherein ATP appears to bind in the cleft
between the two lcobes in a region where the amino acids are
conserved among PKs. Inhibitors of PKs are believed to bind
by non-covalent interactions such as hydrogen bonding, van der
' !5 Waals forces and ionic interactions in the same genefal region
where the aforesaid ATP binds to the PKs. More specifically,
it is thought that the 2-indolinone component of the compounds
of this invention binds in the general space normally occupied
by the adenine ring of ATP. Specificity of a particular
30 molecule for a particular PK may then arise as the result of
additional interactions between the various substituents on
the 2-indoclinone core and the amine acid domains specific to
particular PKs. Thus, different indolinone substituents may
contribute to preferential binding to particular PKs. The
Jo  ablility te select compaunds acstive at different ATP {ar other

nucleotide) binding sites makes the compounds of this
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am nocar bonyl. 10 (14) In the above preferred groups (6)-(13) when R5 is
-COR1, then a nore preferred group of conpounds is that wherein: RA6: AB6 2004
selected fromthe group consisting of hydrogen and al kyl, Ppreferab

hydrogen, We&PYRH™ et hyl . isopropyl, tert-butyl, isobutyl FCIUSRIBEYI rore
preferably 15 hydrogen or nethyl; and R7 is selected from the group
consistﬁngeotlbydnegén; fakkyh;qmqﬂng hayep@amyhn andh- eLOhRa7swherein R17
is hydroxy, alk , more preferably ro met hyl et hyl

 sopt SpyRe Fombpiaad: A S oaRR Pt RS BAY By AL 138 CHdy ol LE&Pboxy.

even rmagsrapgf eb@bbucaebwhelmédca@g%nocaspeﬁnxbltﬁihé) ihnylihg above
preferred groups( when R5 is -CORLO t hen anot her nore

preferrEBeéPBGBtéF Eéﬁﬁ‘ééﬁ% FeUgRat NEEPEFACREWARE RACBORBPABLIES-form -
(CHy) 4-. ﬁa&i@lohaﬂpe ahavgo%%merseefgeaepgmééht(ié),ewa%n% s

- COR10, then a nore pre erred group of conpounds is that wherein: R5 is
sel ect eBIEP¥ ATt ActhrEBEPCUBASI 3PPHGAGH ﬁydﬁbgehraﬁamankypf paef ekabtly

hydrogese g8t byl vugbby! ,lhés?ga@mjl butl 86t BuhYEeqi 8GbUL YL n8haH: bULY!, mOre
preferably hydrogen 30 o hyl’; and R7 1's selected fromithe group

con5|st$ﬁ§¢@$aﬁyaﬁébéﬁlHGaKR993laFyFarﬁ@méroarythrehbasCQ@yR17 wherein R17
i's  hydtoX¥n1 8hKYha O m@k Yhg la;mge Qgﬁése?reba{ahy.qéggsgga@AJ}V' ethyl,

i sopropyl, n-, i1so or tort- butyl, pheny benzoyl , acetyl or carboxy,
eveR nﬂNéOlb-F@Wé@"&%I yT R Byent hgdr Bgéﬁenéw@h@ﬁymonssobm AU 2004 WO

01/ 00814, REILSCIL4E ) 4 3niX1 B bieaaboxec el exseg apg e preferred

groups ( an even nore preferred gr s 1s that
wher ei nmmntisomydrbrgémataiquw ma g @NRJ‘#\% ursubate t ueedl il tgdt| wal kyl or

aryl, %@if&a@ﬁc@wm&fﬁd@be@%ce&, o¥h FBLhoxypheny! a%ffﬁibonyl

4- nethoxy 3- Chl or ophenyl - am nocarbonyl ;, even nore prefe ydr ogen or
met hyl ,CaAnERES prRARF IR Y PIRUEDHEN; CRRON SCIYRGI0T I‘h/lﬂ%ecmnma) lover
al kexy,caddrPrand bone cancers.

Further examples, without limitation, of the types of
disorders related to inappropriate PK activity that the
compounds described herein may be useful in preventing,
treating and studying, are cell proliferative disorders,

20 fibrotic disorders and metabolic disorders.
| Cell proliferative disorders, which may be prevented,
treated or further studied by the present invention include
cancer, blood vessel proliferative disorders and mesangial
cell proliferative disordsers,

25 Blood wvessel proliferative disorders refer to disorders
related to abnormal vasculogenesis (blood vessel formation)

. and angiogenesis (gspreading of blood vegsels). While
vasculogenesis and anglogenesis play important roles in a
variety of normal physiological processes such as embryonic

30 development, corpus luteum formation, wound healing and organ
regeneration, they also play a pivotal role in cancer
development where they result in the formation of new
capillaries needed to keep a tumor alive, Qther examples of
blood vessel proliferation disorders include arthritis, where

3% new caplllary blood vessels invade the joint andrdestroy

cartilage, and ocular diseases, like diabetic retinopathy,

66



10 S (0) 2NR13R14 wherein R13 is hydrogen and R14 is hydrogen, aryl or

al kyl, preferably Rz is hydrogen, chloro, brono, fluoro, nethoxy, e@Hoxg 2004
phenyl , m nosul fonyl, 3-chl orophenyl - am nosul f on car boxy,

met hoxy, d{vgfﬁl%gégl fonyl, methyl am nosul fonyl, phenyl ani noE%JF’PB?M“‘”w
pyridin-3-yl -am nosul fonyl di e thylam nosul fonyl,

i sopr opythears rmavsmdmmyl@rm elrprelﬁeerabtynhymmgm thd | wiorogows, sbewyd R3 is
.sel ected from tehebgr é’r? consi sting of hydrogen, |ower al koxy, -C (O R35,
-NRlBCa( N5\ izt abl y aryl 20 optionally substituted with one or
two substi tmv&ntﬁsﬁmﬁa&msf rioen 4 thed gRDKLP mits&émgldﬁndmd atkyl, hal o,

Subs | EUR R HE” 4 wﬁ&ﬁ”&?ﬁ?ﬁ%@?ﬁ& ST AP e G

consi stridigeifor ovEiljylst hal o, B0, @{é<oa<y5L9-pzrzaifenﬁ3IWri%1r ogen,
met hoxy, car boxy phenyl , pyridi n- 3- y 3, %[ di chl oro%lée/ 2- met hoxy- 5-

i sopr op¥ pheny |19 W m-3848A%eRA ISP oA HH) IKD bref erabl y
hydrog%aéad@“zenyﬂs@ndxd%d S NINHOT DR . 3%4%1@%&&5&1&%@ &rded group
of conpounds of Formul a gq is that wherein: RL is ydr ogen, aI kyl, -C (O
NRER | RARSR LA gy B4R KGAPIRE R YO B ALY Mg die L

3, 4- d' rgﬂehﬁ)@ic Rl RN NQC APV ro %mﬁ@(ﬂlaﬁ 11 growth

chl or ophenyl am nocar’bonyl, even nore preferably hydrogen or nethyl,

patfi cFEATOF INId sl T £eMI6 L2004 RAD 286 0FER P

cyano, SBidr egeih. Naled: dsAuisedl kaiomat We &) - FoGQ), SAREIBLL whhel n RIS
Is hyd ‘R14 i's hydrogen, aryl or pr éf erapty—R2=Ts—hydr ogen,

chloro?2 rdﬁdSl“f]ﬁicﬁﬁo Trdaraayr 1 ast oy, fomtéhwn UdiSre@ippilamatdsw f onyl, 5
'3- chl oepheRys- ar@armtﬂ fa%yl 08630 6 %%W197sam5%05§' fz%%ul f ony

met hyl am nosul f ony E:p I"am nosul’fonyl, ~ pyridin-3-yl -am
di met h?luémeﬁésﬁlhﬁényl GF |1§om0@p>ﬂném RSy e Eiper @npiloéﬁ‘@rl&bllycmldr ogen

flys)ropr%rll%qmw%o B%tl 2136 aGt eghdf rpqmngheregjruqu@ofeog%l Tolrmglofanfaydrogen
| ower al oxyi 5, -NR13C(O R14, aryl preferably aryl
patho oglcal anglogene515 See generally, Klagsburn & Soker,

1993, Current Biology, 3(10)699-702; Houck, et al., 1992, J.
Biol. Chem., 267:26031-26037.

Normal vasculogenesis and angiogenesis play important

20 roles in a variety of physiological processes such as
embryonic development, wound healing, organ regeneration and
female reproductive processes such as follicle development in
the corpus luteum during ovulation and placental growth after
pregnancy. Feoelkman & Shing, 15892, J. Biological Chem.,

25 267(16):10531-34. Uncontrolled vasculogenesis and/or

angiogenesis has been associated with diseases such as
diabetes as well as with malignant solid tumors that rely on
vascularization for growth. Klagsburn & Soker, 1993, Current
éiologz, 3(10):699-702; Folkham, 19%1, J. Natl. Cancer Inst.,
30 BZ2:4-6; Weidner, et al., 1991, New Engl. J. Med., 324:1-5.
The surmised role of VEGF in endathelial cell

preoliferation and migratien during angiogenesis and

vasculogenesis indicates an important role for the KDR/FLK-1
receptor in these processes. Diseases such as diabetes

35 mellitus (Folkman, 198, in XIth Congress of Thrombosis and

Haemostasis (Verstraeta, et al., eds.), pp. 583-596, leuven
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optionally substituted wth one or two substitutents selected fromthe
group consisting of |ower alkyl, halo, or |ower alkoxy, and heteroaﬂxlﬂmgﬂmﬂ
preferably heteroaryl 15 optlonally substituted with one or two

subst i tut‘éﬂtoé"”“séél ected fromthe group consisting of | owdiCTAV§HO48Hal 0, or

| ower al koxy, ; preferably hydrogen, nethoxy, carboxy, phenyl,

pyri di mfﬂwgdrsﬁ%-atiecsiﬂd orlmlﬂw@rmyl anzt petehodyeis, iammedﬂyla&hm;&.ll,gnant

4-n- but 20 f hly hyd henyl ;
and REHOE P R (e e Ho 8 BT SEAEE aradpIcTar o mare

pref er ke .gr quR kefanGoreoundy.i Eneher @i.nMeldh |985€GRB@ -wherge Rh@ ls as

defined in the sunmary C%f %@ e Inventi @;eferably NR 1 (CHZ) nRi 2 or

TUNR REF=RSOTdef e iah (RETSIRTETY 167 e DAGEN TSN ATRE PO TEAICt ed from

thes gr awe @eRSirFhilNg nefrappdieget araad @b&yknep&ebauahhbnhﬁdeogen nethyl, -

et hyl , |sopropyl tort butyl, isobuty -butyl, nore preferably 30
hydr og@& et afa Ry £ aﬁ&CR%09§n§éPécﬁé&/PFoﬁPSHegaﬂsagScéﬁgl§twm§hﬁty

hydr oggg, se%bEﬁldl@@ﬁhesh%heeaa&ﬁbolaadanﬁ6§h317ca@@ﬁ@b@ BEéuwks hydroxy,

al kyl or aryl, nore preferably hé rogen, thyl, ethyl, i'sopropyl, n-, iso

or tor?abﬁﬁﬁlprﬁéﬁFIPrﬁéﬁié?ﬁ éoa@éﬂyleéraéarbé§94reﬁﬂﬁ_wnre pref erabl y
et hyl g (Byd5Gen 390" BaNBh-58u0ad 1 0LICLRAOR oNOEOKL 8081 4oRETLLS01/ 04813 I

t he. above preferred group” (18) anothé&f rmore preferred group of compounds

i sl hablwhéweﬁnecmélpsmé;@mo nhevasrabarszasigaf makd Lh ehehsummary of

t he '”ESQ@EQ%DEV ehera gleﬁtllé'Réﬂap(_—Qa@)meQR%@ Che- %'Bé%inénésoﬁ dghiged in the
Summary of the Inventi IS selected fromthe group consisting of

hydr ogéhd agrbeal Rylseagref epaBhyinyatvgerhenBR9Rtrel g, TPEsBpEdppl of

tert-byiyba Legbutyl, or n-butyl, nore preferably hydrogen or nethyl; and
10 R7 5 selected from the group consisting of hydrogen, alkyl, aryl,

het er oaryl , TRAA- - Ehe) RT7S@AET &nHERE 19N Brokjdeaxyomapkyis oraneble mdr e
rwfﬁeraggﬁlby@ﬁeggadxagtmeulagihgltyféepﬁdpxhnage,siégapr tert-butyl,

phenyl enzo
transductlon including KDR/EFLK-1 receptor signal transduction

in order to inhibit or promote angiogenesis and/or
vasculogenesis, that is, compounds that inhibit, prevent, or
interfere with the signal transduced by KDR/FLK-1 when

20 activated by ligands such as VEGFE. Although it is believed
that the compounds of the present invention act on a receptor
or other component along the tyrosine kinase signal ’
transduction pathway, they may also act directly on the tumor
cells that result from uncontrolled angiogenesis.

S5 Although the nomenclature of the human and murine
counterparts of the generic "flk-I" receptor differ, they are,
in'many respects, interchangeable. The murine receptor, Flk-1,
and its human counterpart, KDR, share a sequence homology of
93.4% within the intracellular domain. Likewise, murine FLK=I

30 binds human VEGF with the same affinity as mouse VEGF, and
accordingly, is activated by the ligand derived from either
species. Millauer et al., 1993, Cell, 72:835-8B4e; Quinn et
al., 1533, Proc. Natl. Acad. Sci. US5SA, 90:7533-7537. FLK-1

also associates with and subsequently tyroSine phosphorylates

35 human RTK substrates {(e.g., PLC-y or p85) when co-expressed in

293 cells (human embryocnal kidney fibroblasts}.
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acetyl or carboxy, even nore preferably nethyl, hydrogen 15 or phenyl.
(19) Another nore preferred group of conpounds of Formula (1) is thpd AUG 2004

wher ei n: 4 are hydrogen; R2 is selected fromthe opsi sting
of hydr og‘gé,[]%(%ﬁhal o, |lower alkoxy, -C(OR15 and -S (O %gﬂ%ﬁfﬁs S

selected fromthe group consisting of hﬁydrogen, | ower al koxy, -C(O 15, -S
(O 2NR13R141068hA WhiFhetetlwaian thg FIEK-CgreptoRretierakdeetatefrom t he

aroup_consictl ngeeh hudsogen, At domeindldud kand Rods ool gst ed from
t he group consyiﬂlstF{Hrlgl of hydrogen, | ower na ké;?/é aKn%p% ﬂfq:s Ilf:&%s anot her
pr esentdAaAMRler erysed cdnides memlnef BUKSl bemesmmidonin methdds avtcionpound

havi ng ; r; dgsgri i X Q4SS cted fromthe group-+
consi stl?n%{téﬁ%%@’%% ower ﬁ%xlﬁ%ﬁ%ﬁﬁ%%lﬁﬁlz wherein nis 2
or 3; Rransgusdliect edthway tdre giogstdonsipstliingpiofe hyedrtdgen 35 and | ower
al kyl ; - i el ect fr t he .gro cQnsi sti of _aryl_and 90 0 4
AUG Zod%lg}%g&gf B%%%%Eﬁ“g‘?glé’%}%ﬁl%%ﬂ%% tuslescpg:% urretgn%ratper esent | y

pr ef er medha@nisddinadntt ref sichics: liomyv @attihera vt hathat nsa sdpdunddiadbty a
structyre. d ribed.in the evi ous.two ragraphs,. R13 and R14 are 5
indepe%ﬁ%ﬁ?ﬁ&ysggggfgg FPO&lehggér5ﬁﬁeggﬁ§?sﬁ?ﬁ6’ofgﬁ§ﬂfg e RIS Kyl
and, cddennedied 6€HInhdbitorECHE) KBR/ FLKCHR)i20(CGHz)s- can HeCH2) 2N( CH3)

( )2-. (20) Anot her .presently preferred enhodinment of this invention is
T hosan<Phefntons i BRLE 4 bt BHIFLom BAE "or Guy konarLerng ot

hydr ogent ahamel mbkgls hag€HBrenR#Emandtratred) tNRBR ofR2xice13eigct ed from
t he grou

Lne 0 4B, 80RB LR oEn  BRbodeDs Al and s (O 2L BLE R 1S
‘al koxyacaipl, ohet reoHDRY Fald1- CAQ:R28; signal transduction pathway.
Thus, the present invention provides compounds that
15 regulate, modulate and/or innhibit vasculogenesis and/or
- anglogenesis by affecting the enzymatic activity of the
KDR/FLK-1 receptor and interfering with the signal transduced
by KDR/FLK-1. Thus the present invention provides a
therapeutic approach to the treatment of many kinds of solid
20  tumors including, but not limited to, glioblastoma, melanoma
and Kaposi's sarcoma, and ovarian, lung, mammary, prostate,
pancreatic, colon and epidermoid carcinoma. In addition, data
suggests the administration of compounds which inhibit the
KOR/Flk-1 mediated signal transduction pathway may also be
.5 used in the treatment of hemangioma, restenois and diabetic
retinopathy. .

Furthermore, this invention relates to the inhibition of
vasculogenesis and angiogenesis by other receptor-mediated
pathways, including the pathway comprising the flt-1 receptor.

30 Receptor tyrosine kinase mediated signal transduction 1is

V initiated by extracellular interaction with a specific growth
factor (ligand), feollewed by receptor dimerization, transient
stimulation of the intrinsic protein tyrosine kinase activity
and autophosphorylation. Binding sites are thereby created for

35 intracellular signal transduction molecules which leads to the

formation of complexes with a spectrum of cytoplasmic

69



R4 is hydrogen; R5 is selected fromthe group consisting of hydrogen and

|l ower alkyl; R6is -C (O R1O; 20 R is selected fromthe group consﬂg%@gth
of hydorg | ower al kyl and aryl; Ris is selected fron1theagroup

consi st i ng‘p%?“ﬁquoxy and -C(ORS5; and, r is 2 or J. 5 RCBAUSGHNSBI3
preferred enbodi nent of this invention is a conpound having as structure
descri betdghaliheg patagraph phst dbovéitmtwhibk RBprepailykbeoptibuahky

substi t .th gne or e S c rom.th oup consi sting of

| oner a §§Q?M$%me§'§rko§§9%nagﬁ2#25“3§h§2§§gﬁgﬁg&fs8?ngE?sP% B?%sently

pr ef er redt eabotl wbat micthesvitausahtonSehat Schheastagpouaddimwhieh; RL is
sel ecte o] h royp, copnsi sting of hydrogen, |ower alkyl, - (CH2) rR15

and -C‘?%%ENEE%$§ﬂg’ig'%e?QCted fromthe group consisting of hydrogen, 35

hal ¢gen' , arPhe anlbs& Kidho RI3RE4thR3insrsetettiedrf rogibhe §f oup
4 AUG 2004 5 10 WD 01/60814 PCT/ US01/ 04813

I st f hydr 61 . O X
fg&;;S;#§§{§£$b%648§$35§§§ af yHehBPef st JACeRte T f ) R, horil aay hydr ogen
R5 is sgh@psedifd orathe.gr ppp- copsi-shibg Pﬁdf&ﬁ@g%eagr?d%%ng?nﬁ(ylio%

is -C(O RL; R is selected fromthe group consisting wer
al kyl P RFIRPLIMI G IGN3E| EanRydNEBRPT Hea frwams cofel stxampld, Har ddye and

-C(O R &-pnd,, ' or i C h consi sting of
hydr oxyéaG gﬁjmerrécﬁico%y', m%ﬁﬁ%gf%ﬁ%@l\]iﬁﬁ %%5; ngl'%&vﬁ?yereeﬁ nal?f is 1, 2
or 18, RIF93s Inabrod&atlandidi?. iScEel ERA BT rDEI&-HEI@IOUP consi sting of
hydroxy,y, | guele Ay @0ss £ AR NELET ARIYE . 19, andy g MR T3RL4- 15

Biol., 12:881-990), phospholipase cy (Kashishian & Cooper,

1993, Mol. Cell. Biol., 4:49-51), ras-GTPase-activating
protein, {(Kashishian et al., 1992, EMBO J., 11:1373-1382),
15 PTP-ID/syp {Kazlauskas et al., 1993, Proc. Natl. Acad. Sci.

USA, 10 90:6939-6943), Grb2 {Arvidsson et al., 1994, Mol.
Cell. Biol., 14:6715-6726), and the adapter molecules Shc and

Nck (Nishimura et al., 1993, Mol. Cell. Biol., 13:6889-6896),

have been shown to bind to regions involving different
20 autophosphorylation sites. See generally, Claesson-Welsh,

1994, Prog. Growth Factor Res., 5:37-54. Thus, it is likely

that signal transduction pathways activated by KDR/FLK-1
include the ras pathway (Rozakis et al., 1892, Nature,
360:689-692), the PI-3'-kinase, the src-mediated and the plcy-

23 mediated pathways. Each of these pathways may play a critical
role in the angiogenic aﬁd/or vasculogenic .effect of KDR/FLK-1
in endothelial cells. Consequently, a still further aspect of
this invention relates to the use of the organic compounds
described herein to modulate angiogenesis and vasculogenesis

30 as such processes are controlled by these pathways.

Conversely, disorders related to the shrinkage,

contraction or closing of bloocd vessels, such as restenosis,
are also implicaéed and may be treated or prevented by the
methods of this invention.

35 Fibrotic disorders refer to the abnormal formation of

extracellular matrices. Examples of fibrotic disorders
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(22) A further presently preferred enbodinent of this inventionis a
conpound having a structure as described in the paragraph' inmmediately Ays 2004
above in which R13 and R14 are independently selected fromthe

consi st i NYO8M68834 hydr ogen, | ower al kyl, heteroaryl and, %pﬁ%‘é‘gsw(a—lz)q ,
-(CH2) 5-, -(CHz)zO(CHz}2-, or (CHZ)2N(CHB) (CHf (23) Anot her
presentirycbxca memmmslsfamfﬂnmﬁmmlom lspraObth;)mmuven whi ch:

Rl is R9, n.R | roge 5_{}% r

substi tcﬁts(e on%gg(;af{ n%r%lﬁf u%%/g g%l%‘ oin??%sogr%r{uepol%%%%? ng o

hal o, thren@reacrmllldloaNermattknxyer&uBu&edsacneeﬂilftrmg tire greoup consi st ng

or oup. corase i< B Tunsaiend Shatier Sk AT At Sy BT e oaryl

ands- C(f9RMT;inR4éd & hwbaxgﬁdﬂ s&or i sasd lexd dik faaamddiebgrompzohnsi sti ng of
hydr ogen and Iovver 35 R6 is - | s sel ected fromithe group
conS|st1rrhfge Sy BSPaH h0 SOUPUS SRR TS D IREE over

al kyl angl earid heﬁﬂaﬁ:ﬂcs @a}:ﬁcdﬁﬂsf r amtde Moty iconki sitdwgrof hydroxy and
-C (O R15l and, %he ééﬁ A still further presently preferred
embodi et i 184 smcl 53 %%Qﬁftﬁ.md in which: Rl is selected from

the group cmaﬁ{g:{cmhaf;mcﬁmemh | deaxlmrsoaide?ds R¥ds welasadidgsom t he
onS| ting o rQgen 10 0, wer al koxy, aryl, '-C (O Rls and
2stH0) Sraseds cBTitanal () LI A S e oS open.
haI 0, Me)@a,ndl@itlemlMer&rﬂil\q QiRdrddsk imdlydfeogﬁrlda& iruma@( QdrEY; and
15 R6 and R7 conbine to forma - CI-|2.4- grou Inacg\r?:)oun hav

st ruct P eES SFeSHTDEF G PIHF Y lﬁ%ﬂ TS NERSVFEP S
"pr esentnda)l ipimefr@r meghrosclerosis as well as such disorders as

thrombotic microangiopathy syndromes, transplant rejection,
15 and glomerulopathies. The RTK PDGFR has been implicated in the
maintenance of mesangial cell proliferation. Floege et al.,

1993, Kidney International 43:475-545.

Many cancers are cell proliferative disorders and, as
noted previously, PKs have been associated with cell
20 proliferative disorders. Thus, it is not surprising that PKs
such as, for example, members of the RTK family have been
associated with the development of cancer. Some of these
receptors, like EGFR (Tuzi et al., 19891, Br. J. Cancer 63:227-
233, Torp et al., 1992, APMIS 100:713-719) HER2/neu (Slamon et

!5 al., 1989, Science 244:707-712) and PDGF-R (Kumake et al.,
1992, Oncogene, 7:627-633) are over-expressed in many tumors
and/or persistently activated by autocrine loops. In fact, in
the most common and severe cancers these receptor over-
expressions (Akbasak and Suner-Akbasak et al., 199%2, J.

30 Neurol. Sci., 111:119—133,'Dick50n et al., 1992, Cancer
Treatment Res. 61:249-273, Korc et al., 1992, J. Clin, Invest.
90:1352-1360) and autocrine loops (Lee and Donoghue, 1852, J.
Cell. Biol., 118:1057-107¢, Korc et al., supra, Akbasak and

Suner=-Akbasak et al., supra) have been demonstrated. For
35 example, EGFR has been associated with squamous cell

carcinoma, astrocytoma, glioblastoma, head and neck cancer,
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enbodi nent that RlL is selected fromthe group consisting of hydr oxy

al koxy, -NRL3R14 and -NH (CH2) r, NR13R14 wherein nis 20 2 or 3. |031  AUG 2004
present | yg’preferred embodi ment of this invention that, in n(tlj
havi ng a ¥YUEPie as described in the two paragraphs m?r‘é’c"fpa't above

R13 and R14 are independently selected fromthe group consisting .5 of
hydr ogehynd onemcet kyhd hakideonbimesl; . - HEBR)haks beer{ GHR3oS&iated GHQtchd

(52), el TR (RS 2 A, 08 SRR 1S o o

t yr osi neD&Fmases badn v&nﬁdﬁt:tchteafda Wi eh tgiol dbjies, omae capd atie 1 ymasa nes ki nases

( RTKS) ”%{Fﬁ C§ uI ar ty r 0Si ne t:?]nascgas (CTK and slg_bengg hr eoni ne_ ki nases

( STKs). Tedr 4t ed s@g‘?fa’t‘”tarfé ST O i at D‘Ee&_tl?%’:cel?%l ar

i nt éracilon ddh s specitfed @ItﬂV\Itrﬁh]f]a;ﬁa)‘rt 35.1rr(dﬂ Fanthat {6k ] owesi by recept or

di merizatio transient stinmulation he intrinsic rote| n tyrosine

i nase TR 2y GRS 49 oA AR DERH i BT AT (REISE A ceLs,

phOSthfc}’icﬁﬁddxrhl,Bime et tier s tariented ftﬁ’paﬂdi&é’lanﬁiétb” ar

signal transduction | ecyl es and | ead to .the for tion of co Iexes W th

B e R e Ba R SR Sl PR S e

aﬁproprdcatleefgﬁnllw ar oved-esonssidh Gf teRl lo-get @leﬁm Hed aiod d Qijeﬂirf ﬂ?t S ﬁn

t extrace ar m croenV| ronment, etc-). See, Schjessinger an Ulrich,

19 o 50 SRR NS HAS oS hiten Hrae oy A0S o e hor vi at 1 on

S|tes Qﬁsegiscg/vth factor receptors function as high- affinity bi ndi ng 10

sites for SHZE(src honol ogy). domai ns .of si gnal |n% mol ecul es. E antl at al

L, 1992, céf9 YNt mP L6845 Ny NUEHYELRA |

‘14 2777slﬂﬁ@t &@&Wm@p%t—tql diab¥¥Es,Celals a13076%'e?17%,ssad’tﬁafﬁ@a‘| WAt .

1991, Science 252:66B-678. Several i ntracel | ul ar r prot ei ns that

associ ate Shath TYES SRks THAE Been Fde At PPLE! %ﬁ niw N I 4B 2o

princi pal «or euRic(ibe Wﬂhatsﬁt&rrﬁjlattoha\feraséabala)lt icandMaiypes ard  2)

substrates which | ack such domai n but t? serve as I‘F&aptei S and

associ at@afl OF Catal S ES IS TAPE 151 éul dLteaggnGifa 83, £993, cell

72: 767CLAS. . Theespecisfai-Qidy -af4220 tahe Lsmtaenacthhgnsubtatrvxaﬁl1rseq®1atdan§1ea,nd

SH2 domai ns, of tl&%lr Cheq S
et al., 1990, Cancer Res., 50:2511-2517). 1In addition, IGEF-1I1,

while integrally 1involved in the normal growth and
20 differentiation of the nervous system, also appears to be an
autocrine stimulator of human gliomas. Sandberg-Nordgvist et

al., 1993, Cancer Res. 53:2475-2478. The importance of IGF-IR

and its ligands in cell proliferation is further supported by the
fact that many cell types in culture {(fibroblasts, epithelial

25 cells, smocoth muscle cells, T-lymphocytes, myeloid cells,
chondrocytes and osteoblasts {(the stem cells of the bone marrow))
are stimulated to grow by IGF=I. Goldring and Goldring, 1991,
Eukarvyotic Gene Expres;ion,l:301—326. Baserga and Coppola suggest

that IGF-IR plays a central role in the mechanism of

30 transformation and, as such, could be a preferred target for
therapeutic interventions for a breoad spectrum of human
malignancies. Baserga, 1995, Cancer Res., 55:245-252, Baserga,
1994, Cell 79:927-930, Coppola et al., 1994, Meol. Cell. Biocl.,
14:4588-4595.

35 STKs have been implicated in many types of cancer

including, notably, breast cancer (Cance, et al., Int. J.
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substrates is determ ned.by the amino acid residues imediately

surroundi ng the phosphoryl ated tyrosine residue. Differences in the 04 AUG 7004
bi nding affinities between SH2 donai ns and the am no aci d _sequences

sur r oundi W8 ®WA¥ hhosphot yr osi ne 15 residues on particul arPGHEERH 0818 ar e
consistent with the observed differences in their substrate
phosphdrarcatd,orbd :[fidf477%es-1 &dgyang at al_, 1993 Cell 72:767-778. These
.observation est .that the functi n of RTK.i s deter ed not only

by 15 patt S O BN AIEro A o GERTERS M Py B0 TS5y ¢ he
array dfs dewnsteseatctieghalo tceansduct ifor pakmpdys RTals a@eaciderated by a

ticul tar. Th h h | at d
egul aBOP oIS e A ERRRTo S LoRe SSoPIBELAEEY o LEPGER AL Iidttinay s

rechui tee@iome tspesiifsi,c a@E;QWblénfea(itsQr alte.e:e@tn@rts;usa@ 135uwe |d'ev@§.opment
differentiation factor receptors. UG.2004 WO 01/ 60814
PCT/ USB2£3 ¢ rSPrE L SEarRg ﬁFFﬁﬁPPFﬁscyW8§oﬁﬁEpe&FFéBFaPhélﬁﬁFéﬁnal

bi ochemgstie¥mafl hipesplrbligbiranias, andawddkyBfekasRQRSAik@aBesPTK oY ENt .
STKs have been |g§ icated in the signaling process which initiatés DNA

synt hedi®d24RE BaGYeGHeAPIRNLESFSOPeEBANG® af‘SlEEF‘F' pr PEf 8¥aFPAK, Thus, PK

si gnal E'G'E@nﬁﬁlécbleéﬂ &aauhb&eunma&e@aeau_hshd aegﬂamseéuneehlea@&%l feration,
differentiation, h and netabolism Abnornmal cell proliferation my

r el t DEReETR 4B 5?Héyﬂoﬁ EPQOFGEr%Raﬁaed?§€é§358d|hEIGMPﬁgIFhe

devel opreBtcet AQ1neepkashamsuehcamptatei PEFRa158E 68 Bet@kiAbl ast oma and
hemangi oma, _di sorders such as | eukem a, psoriasis arterioscl erosis,

arthrlFP@céﬁacdﬁgﬁétFBdrEF?hSpEPﬁ?aaﬁthFhéPdlﬂPEbPﬂérésréﬁétéﬂfFB

iuncontﬁglb@gwﬁgglegegQS|slggd/oDN&yascgb@ggggsls A preci se understandi ng
of the mechani sm by which the nPounds of this invention inhibit PKs is
?

not reqU|re85|H°t%?d8FeYb°b?éEt|E t ARLYr BEEHt PRRVEREF ohNCLBRAROEr | PWAI | €

nats hgeebyihetag E@W‘Elrép apy, Peps| Cyk 3| ﬂﬁﬁhanyﬁm DEK! hspky h!:k E§x
bel i eved that the conpounds interact with e am no aci ds t he

catal yene ¥efi 6 ﬁ96+eN%d PRsBRYPR cBF | §1 possads: aEBSER| dpat €: %ﬂ?ﬁc@&@&)
wher ei ArATPhappeansihothe nrdNitdeael ebtandehaespol he svgnhobes in a region
where t he anlno acids are conserved anP gboks | nhi bitors of PKs are
bellevEHa?B %Fﬁﬂon pathway and thus could™e expected, and have been
shown, to be involved in many PTK-mediated disorders to which the
20 present invention is directed. For example, mutated src (v-src)

v—a:c)

has been shown to be an oncoproteln (pp60 in chicken.

Moreover, its cellular homolog, the proto-oncogene pp&0°©73
transmits oncogenic signals of many receptors. Over-expression
of EGFR or HER2/neu in tumors leads to the constitutive

.5 activation of pp60°°*S, which is characteristic of malignant
cells but absent in normal cells. On the other hand, mice
deficient in the expression of c-src exhibit an osteopetrotic
phenctype, indicating a key participation ¢f c-src in osteoclast
function and a possible involvement in related disorders.

30 Similarly, Zap70 has been implicated in T-cell signaling
which may relate to autoimmune disorders.

STKs have been associated with inflamation, autoimmune
disease, immunoresponses, and hyperproliferation dis¢orders such as

restenosls, fibrosis, psoriasis, ostecarthritis and rheumatoid

35 arthritis.
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by non-coval ent interact.ions such as hydrogen bonding, van der Wals

forces and ionic interactions in the same general region where the (4 AUG 7004
aforesalqu D nds to the PKs. Moire specifically, it is thought that the
2-indolin €8 Honent of the conpounds of this inventi ofCHUSBEOBE ¢ he
general space normally occupied by the adenine ring of ATP. Specificity of
a particul arPE0 el so ferem papticitead PK emyrybeimpiaseansonhhe result

of ad n s_be n; 0 substituents t he

2-i ndoﬁﬁn"'([)ér)leaéchgr e@o%rggﬁﬁ]c?y %Pn%ﬂ\%% d}.ﬂfﬁéé?é{lé ntsilg peck FTCED a%a???%ﬁFbYePKs.
Thus, didfreremtt |mqumnneg smbsmiemrem@ iregylacoat iohbudedt ohereberieat i al

b|nd|n to arti PKs b||| to. select, co ounds active at
di fferg'ln A@P % Connturc '??edn é%tf]htgl%ﬁjgséﬁ S he"Rbnpdlidds of
this 65 tzhelalﬂ@dzmm mmdﬂmmmlwﬁﬂjd&@ﬂ&dmv&mtwﬁs usef et { o

targetin an e| n th such a The conpounds di scl osed here| n t hus have
utilityf aﬁo lﬁfbrﬁpeprr%tse‘f A% AN LT3Ry i RF vo site. .

vitro tdgs Eumtllo@.ra&fd‘l%(ﬁ AU raugs 19U add ihadddriddspsoteins. S

Additionally, t conpounds of th esent invention provide a therapeutic
appr oach to%ﬁﬁ‘é‘qﬁ-ﬁfea SrTﬁ"HSFF A IS5 ‘%’cﬂﬁeditt%nsrusspfqucﬁ%cﬂ%g but not

lim te(ﬂ)él@lgcah%'l@@&is in p‘eqmur{gzldi@dl@éi&,p%l S sarcom,
er%t hr obl ast omm, %el gbl ast oma, neni ngf ona, astrocytonm, nelanoma and 10

Bl ast one EXFFBALReRT GHopRRREAY &F & MWEIRSTOIOE] SHEMR. a LarcEio WRsh as

| eukencg &;ﬂn&sahﬁﬁieﬁ(ﬁfibﬂ%'nafs%@emﬁlt PTRs lateenticurr ilndidratd egnsemy, | ncl ude,
but are not limted to brain cancers,; bladder cancers, ovari an cancers,

gastri ¢n c&ﬁ’E‘EPé‘ndﬁaﬁBPeﬁlét@aﬁ’c?é’rsgnt@é’i G S AREer®, D51 SORTANES S | ung 15

cancer S igidihgneneaseeps. ofurhher ieXamRlies iW GRGUmaNNE A diHboLf 1 he
types of disorders related to inappropriate PK activity that the
conmpounds described herein may be useful in preventing, treating and

stiglyi ng, are cel Iadarioliistaralice £id Erlamsacad:fddr Qiéd sk seiglers and
met abol i ¢ di sorders. Cell Rr oliferative disorders, may be prevented,
treated or fufPRERPUBEUAELEDB prﬁéeBFeééﬁFntﬁ9énPFoﬁ |nclude cancer, bl ood

vessel ppeakmbetati¥eldiysacdepsadne BB3ANGhAlenf, can be administered
| as such to a human patient or can be administered in
pharmaceutical compoéitions in which the foregoing materials
20 are mixed with suitable carriers or excipient(s). Techniques
for formulation and administration of drugs may be found in
"Remington's Pharmacological Sciences,"” Mack Publishing Co.,
Baston, PA., latest edition.
As used herein, "administer" or "administration" refers
.5 to the delivery of a compound of Formula (I) or a
pharmaceutically acceptable salt therecf or of a
pharmaceutical composition containing a compound of Formula
(I) or a pharmaceutically acceptable salt thereof of this
invention to an organism for the purpese of prevention or
30 treatment of a PK-related disorder. _
Suitable routes of administration may include, without
limitation, oral, rectal, transmucosal or intestinal
~administration or intramuscular, subcutaneous, intramedullary,
intrathecal, direct intraventricular, intravenous,

4% intgaviteeal, intzagsvitansal, intranasal, or intraccular
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cell proliferative disorders. 25 Blood vessel proliferative disorders refer
to disorders related to abnormal vascul ogenesis (bl ood vessel fornatl©A); 2004
and angi ogenesi s (spreadi ng of blood vessels). Wile vascul ogenesis and

angi ogenewiostipbsty i nportant roles in a variety of nornal polyseiodseg cal
processes such as enbryonic 30 devel opnent, corpus |uteum formation, wound

heal i ng; and. oy gan rﬂggrn;gé%]e%ppedtngg&sef%&xi@i@uﬂ%n rﬁ.oﬁlee & p, gancer

devel opnent ere they rnt ormati on of new “Capillaries needed
to keepard tRArntRidk: O her exanples of bl ood vessel proliferation

di sorders i Ecjgg jtis, wher . pillary blood vessels invade
the joint an%di est'%)%/@éjé ’rt?T%ge'??a%%%@ﬁ\,\%%gd#g%a%e[%?ml”i“ge”%jiaab ?':iacf
reti nopatthgr 66han 4s YAUIGRDO M €x,1 6084 4e Pip LSO 1v D4 8il:8j ardreiren nefiv the

capikllaries in, the i na. invade the,vitreous, bl eed and cause blindness.
Twosst ?‘{Jacr%puoruarfrﬁ ycn'rrepT[cgij@G e %a@%fb%e%éq‘%‘nt?’?tr%rb 1% 2 FITRPVESE with high
af fi ni tausddinddrerd ikesd yfaswnmatlidiit-1) 5 receptor (Shibuya et al.,

1990, Oncogene, 5:519-524; De Vries at al. 92, . Sci ence, 255:989-991) and
t he KDR/ ELK?E[I“ et or, od}esd“a}(yno‘?/wja%ls\fﬁi}%f VHE i HidFASad al growt h
fact or dovigGide lhas theesy stapor tiet texdp b, einlal helgadonteldoatspeciifdee Mt ogen

with in vitro endothelial. cell groqwth 10 pronoting activity.' Ferrara &

Henzel %%&isfﬁcol & £ Ci’?ﬂ/s. ﬂf?egl%%ﬂ‘?s 1”6’%'%8%8:?8: &S TN et al .,

1990, kndBitalkerChupmsel MG vikA46 bl 366 tdmfor mation set forth in U S

application Ser. Nos,c.ni&t)ei/ 193, 829, .08/038,596 and 07/975, 750, strongly
9% gt

suggest t hat' B oM RSP 1% 1 dHESNE (Vi §ay

prol i f erataomt ot radcs ey P ddve gpraaTerglagureduar iof omey e ,ard g.pakhol ogi cal
‘angi ogenesi s. _See gener.al |y, Klagsburn & Soker, 1993, Cyrrent, Biol ogy,
3(10) 6962752 2 TH6G ,er‘gtrwé’la?i, “T@‘é%‘,gu Fpl °§1".m§1erﬁf,a“2‘é?:%@31?2‘86§?.‘ Nor mal
vascul ogéies, s lawd gandingg e resils ifflvadn g, Meordagsiul a20 nigql estirapgivngr bety of

p Ssi ollo i%eilligr.OCESses such as enbryonic devel opnent, wound heal i ng,

organ rgggner atit'of BFFCFENal e reproductive processes such as follicle

devel opnent Pharmake utdrpds compeshtdanisng cav wsat iion azred rpbacentalkhgr owt h
allen o pRhoRatinke BOLIRC) B, chofe Lo Pl 90l IR ke
using one or more physiologically acceptable carriers
comprising excipients and auxiliaries which facilitate
20 processing of the active compounds into preparations which can
be used pharmaceutically. Proper formulation is dependent
upon tha route of adminigtration chosen. -
For ilnjection, the compounds of the invention may be
formulated in aquedus solutions, preferably in physiologically
<5 compatible buffers such as Hanké' solution, Ringer's solution,
or physioclogical saline buffer. For transmucosal
administration, penetrants appropriate te the barrier to be
permeated are used in the formulation. Such penetrants are
generally known in the art.
30 For oral administration, the compounds can be formulated
by combiniﬁg the active compounds with pharmaceutically
acceptable carriers well known in the art. Such carriers
enable the compounds of the invention to be formulated as
tablets, pills, lozenges, d;agees, capsules, liquids, gels,
35 syrups, slurries, suspensions and the like, for oral ingestion

by a patient. Pharmaceutical preparations for oral use can be

75



angi ogenesi s has been associated wth di seases such as diabetes as well as
with malignant solid tunors that rely on wvascularization for growthf§ Ays 2004
Kl agsburn & Soker, 1993, Current Biology, 3(10):699-702; Eol kham 1991,
Nat | Can¥&O0Lep&d = 30 82:4-6; Weidner, at al., 1991, NewPERUBOUGHSIME].
324:1-5. The surmsed role of VEGF in endothelial cell proliferation and

m gr at indslwi$ g angs opBRNest L pidnt v asstl ogenegi ¢rimdigqt €se an i nport ant

role for %Lgie KDR/ FLIﬂ_:l receptor in these {)rocesses- D seases such as

di abet e<° 35 AT i T PEAERSTHL T orees of FFRWbBSis and

Haenostasier (M sid aetiter edufdabl@dsudil PPrid83i S5Xesiemven & 68t Hn AUG
2004 WO 01/60814 PCT/ US01/ 04813 University Press, Leuven) and arthritis, as
wel | asaRishat IS PRt h MSRTeS BECIRFRYhGDIRr ot ed angi ogenesi s _

Sees e.fhytiRQlIEN, £ 107ss Nudindls sugdd, i 288 di82- 1486 sThe receptors
to which VEGF specifically binds are an mI)ortant 5 and power f ul
t her apdHGERE % ANk hefd SRARET Ol FRELWRRA RIFPGILARBTUFBenesi s

and/ or angiegensalmy and o VAl i Kl cipf RV & 88ases; Wi Gk iy ol v
abnormal cellular growth caused by such processes. Plowran, et al., 1994,
DN&P, PRY)EBF4- ! St © et iﬂté\_ﬂ%rrlléyl,s tHHETKBR FSRAL yeceptr' s 10 hi ghly
speci T ixG il dvh NGRMARAUIAN1ZA L) W%ﬁ:d;&&o‘ﬂ}q_'nfe%hailaf Q?él%.?l’ose, ,

t herapeutic approaches to the treatnment of ‘cancer and ot her di seases which

i V81 veaiemuieoiaromesd erddiilars of anst/sud Rrdsseiny 1 T T Hedpresent
i nvent i(%pqr.owﬁes:érsqmn%qs%%@&ﬁnq l]jagglern%%mn%tf) M apd{y, il ating

tyrosi ne kinase signal transduction inc ng KDRFELK-1 receptor signal
transd@st i<ws s gy fod vivimivdi te Ysrr Prisirote  asgitog@tesilglandl greid.

vascul agenasi Sudhals is%@i%mq%t{%ttmtay hi he RiseVENt, or interfere
with the signal transduced by KDR/ FLK-1"when 20 activated by |igands such

as VEGF. A THGERE® iq°5e$ Bels @Feyidadhtvitthe Sedhadhed $oaft ies -pr &t

| Yent ik sAGl 1Y 52 1 REBRERR r 2l OlRYa L£ AMAIE R s2 kBRI bl @ sl QNG ki nase -
signal transduction pathway, they may al so_act diréctly on the tunor

cel | s PAAt oP&d@ne lilvoFogradt Aom &d 2@ odeédesi #01yFimvilhough the |
nomencbatrbe idbnlehe dawiRpoand NUr ine yetPylle@Pantso0f, e aeneric "flk-1"
receptggtghatgrHi%@gée?r?hcquer solutions, and suitable organic
solvents or solvent mixtures. Dyestuffs or pigments may be
20 added to the tablets or dragee coatings for identification or
to characterize different combinations of active compound
doses. | '
Pharmaceutical compositions which can be used orally
include push-fit capsules made of gelatin, as well as soft,
£5 sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitel. The push-fit capsules can contain the
active ingredients in admixture with a filler such as lactose,
a binder such as starch, and/or a lubricant such as talc or
magnesium stearate and, optionally, stabilizers. In soft
30 capsules, the active compounds may be dissolved or suspended
in suitable liguids, such as fatty oils, liquid paraffin, or
liguid polyethylene glycols. Stabilizers may be added in
these formulations, also.
Pharmaceutical compositions which may also be used
35 include hard gelatin capsules, Aé a non~limiting example, the

active compound capsule oral drug product formulation may be
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in many respects, interchangeable. The nurine receptor, Flk-1, and its
human counterpart, KDR, share a sequence honol ogy of . 93. 4% wi thin t e AU 2004
intracell mai n- Li kewi se, nurine FLK-1 30 binds hu th the
samne affi‘l’r¢!Otac{}ml(glﬂg‘t nouse VEGF, and accordingly, is acti vat;e%rggj)%ﬁagjl i gand
derived fromeither species. MIlauer et al., 1993, Cell, 72:835-846;

Qui nn es 3P and g TWG@SMHIEW féﬂrmwhaSAorg@om?,J@:;ﬂ@_«-l al so
associ ghesy 4y mlsm%e y evgga%t&%eq Sph human RTK
substrea}%;gs (e.g., PLCYy o?i:!:{erbt vé1 CO- exp esse %@95%%& | s (human

enbr yorﬁdirdnqut’f@y afﬁebrntﬁﬂ@sﬁrs)m t@& @@W@@@ﬂemb(yl/faaamwd:ﬁ/t@sm/ 04813

Model s 0 gt el fore i ectly

appl i céatl)ﬁe{e{}o un e;%t gln(#begd:eltilét E:'lg'etsdr% E 3 ef%amt)zlh% Eosré“ %f the
mur b ne dalpéull er eceptsarze M rfe:tmctdire BHi0c mg |cd@r$ulfey c @impoundpotshati onegul at e

t he rrurl e Si I r d|r t plicabl.e to the
ldenti f| c%atf;%or%&g éotn %}gs% Vihi %ﬁp%{% e use {0 ?‘é:ga)lélegt &Mt (ri{eglﬁ’u?ﬂn si gnal
t ransducti on pat hvvay, that is, which regulate actl vity related to the KDR
receptor- Thus, chem cal corrpoundsTABﬂEnﬂi fied as inhibitors of KDR/ FLK-1
invitro, can be 10 confirnmed in suitable in vivo nodels. Both in vivo
rmusE andrngatdashial npdetendmver deson derronsinatied S0 mee | ofarexaed Tent

val ue¢ foryhhe/gxagknati ¢gniof Grheuthithbaall poapstlal (8§) ag antszoacm'gng aqn
t he KDR/ FLK-1 i nduced sijgnal t¥ansduction pat hway Thus, the m:

inveption provides conpgunds that 7 _ dt and/ onmgmh
vasci iE‘Q;Q B@%‘céoﬂn@% mg' rk A S E 15‘ YT Y of
t he LK— receptor i nt M th the S|gna

'KDR/ " EKA—Fhts—the—pres cnt :nvcnt: ef—prpwv-des—a *h“'im,'%'rc approachdt o
t he P‘éétlffénFOB‘POHﬁﬁy kinds of 656Pid 20|t unor s59 nBl udi ngl but2d%t0 | i nilt ed

to, Nfobl ast oma, nel andma_and Kaposi's $arcoma, and ovarfan, |ung,
manMTargnnpeost are, pangr.eatic23c¢cbl on ang epi dergmpid carc nomsuzlm

addi EEE ighgélggggea s The ac&n:ioni stratfon of qlorg)ounds Jvrl;lecn%énpl brtit he

KDR/ rated signal transduction|pathway may also 5 USed in the
t r eat-meHRE nwnnrﬂ eret—+resteno-s—and abetic reti nopa hy . Eurther por e,
t hi s| PﬁVéﬁPFBnKréPaFES {o the iniibition|of vagcdl ogenes| s ands-2
angi pgegasksuly ot her receptor omsdi at ed 0.38 1.52
; stearate NF :
Capsule, Swedish Size 3 Size O
yvellow NF
10 The capsules may be packaged into brown glass or plastic

bottles to protect the active compound from light. The
containers containing the active compound capsule formulation
must be stored at controlled room temperature (15-30°C).
For administration by inhalation, the compounds for use
15 according to the present invention are conveniently deli#ered
in the form of an aerosollspray using a pressurized pack or a
nebulizer and a suitable propellant, e.g., without limitatien,
dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra- fluoroethane or carbon dioxide. 1In the case of
20 a pressurized aerosocl, the dosage unit may be controlled by
providing a valve to deliver a metered amount. Capsules and

cartridges of, for example, gelatin for use in an inhaler or
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pat hways, including the pathway conprising the flt-1 receptor. 30 Receptor
tyrosi ne ki nase nedi ated signal transduction is initiated by ext racdl § A& 7004

interacti j a specific growh factor (ligand), follqg by receptor
dinerizaf@@ﬁﬁ%@aénsient stinulation of the intrinsic prof£§&5?6?6§1ne

ki nase activity and autophosphorylation, Binding sites are thereby created
for 35 imgufddeltiad arassilgndiotmalstoet t ¢omt aoh eog| @spoddeh headstt ohehe

formati f es W.th a spe cytaplasm c 69 04 AUG 2004 WO
0%/ 608 LSRRI By bty IR it R e el (pesren.
appropri at e Tt lagmpounrdss pansesl s goe Detrhulbinedi Dor greremtabol i ¢ effects
to the Lxtra el l.ul ar m croenvironnent. See,. Schl essinger and Ul rich,
1992, NSUHOHSTAA0 " & Pie QY%EP Wil bR Gr°T iF i TRTSEMIYT ar regi ons of
KDR FL K-rif usiitolm .t Fatrmafl athe Dot A rienenian obp. Rdaredogag iandhDe the
related, flt-i receptor indicates the induction of  overlapping signal
transd@CF8 pafays 9 ‘For e XA E- =T &° b -'(%Osreecce(ﬁ{)%r%n%%'bers of .
t he sr e iframiahy adBsairipe)e setrvaltive .10 1430 Fonyora t iNHd .maAEC ath keSG ucUSA,

90: 7696- 7700), phasphati dylinosital -3 -kinase (Hu et al., 1992, Mdl. Cell.
Bi ol ., “P27§8TS. §¥6P RIS oPCpase XY asHiLiig % IGospery ©1993, Ml .
Cel | . Big@leous4wéBiklles,r aadGhBas evald ivatidiethu IRtGlre) ha ddasishadn et al .

1992, EMBO J., 11:1373-1382)., .15 PTP-| D/ sy Kazl auskas et al., 1993, Proc.
Na?‘% ﬁéa&.”SE@P.%““GSA,Stiglgé?6§§9-a@é‘4®f, : (’-’(%f\ﬁ @St et al ., 1994, Mol.

Cel | . Biol.ph24mBéeat6¢38) conpéstife cadamicar paleeadras Shiiand « Mok on
(Ni shi nnur i 6889--6896) , have been

et al., 1993, M¢t. Cell. Biol. , 13:
shown ﬁBCEPH8 £8UPBYF RS PRVBIGI AY Gi MR&EPENE O3HLAG SFFBSp O &Son sites.
See gengrably, 1€haeasedn)\ehsBalt] 994, tRe0@ctGRMMbdbRQr. Res., 5:37-54.
Thus, k& Lg"ikﬁbé t hat si gnal trangﬂuction pat hways activated by
KDR/ FLRIFIELRBR 'tHBSPSESgQPH\Aﬁ;f tR6z &Ki< VEL CRPPOLIEE) may O e
3615 69prEPa)adt he Rl 13peofshhase, vbhecskc- mediiatedeandpb@ ipliey 25 nedi at ed
pat hways, .Each of these_pathways may play a critical role in . the
g 0g RPECRRD) DPcHER FBEN CLLPf SUEROREKBRPEPR. Pl SURASERSR al cel |,
Conseqfieantiyacadsesterbustbir aaspedtylobleties andvertgopceelidiees e the use
of thenggani conQQqus descri bed h n to.nmodul ate angi ogenesi s and

i |
vascul 0genesis® 30%as §u%hpﬁ?8@%§Sesié$%°58nﬁP39F§&°BySF%@? Sp&iways.

may contain substances which increase the viscosity of the

20 suspension, such as sodium carboxymethyl cellulose, sorbitol,
or dextran. Optionally, the suspension may alsoc contain
suitable stabilizers and/or agents that increase the
solubility of the compounds to¢ allow for the preparation of
highly concentrated scolutions. 7

5 Alternatively, the active ingredient may be in powder
form for constitution with a suitable vehicle, e.g., sterile,
pyrogen—-free water, before use.

The compounds may also be formulated in rectal °
comgositions such as suppositories or retention enemas, using,

30 e.g., conventional suppository bases such as cocoa butter or
other glycerides.

In addition te the fomulations described previously, the
compounds may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation

3% {£or example, subcutanecusly or intramuscularly) or by

intramuscular injection. A compound of this invention may be
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Conversely, disorders related to the shrinkage, contraction or closing of
bl ood vessels, such as restenosis, are also inplicated and nmay be trggt

. \ . ; . 04
or prevente he nethods of this invention. 35 Fibrot rs refer
to the abnogﬁéin?ornation of extracellular matrices- Exdﬁ%Vﬂéﬁg%g I brotic

di sorders 70 0 4 AUG 2004 WO 01/60814 PCT/ US01/0-4813 include hepatic
ci rrhost QEHHA RS LRT ANERITOWFDI9F RIS LIH IRt iED 1HePdaRtirrhosis is

-char actgsi zed- by dhenjdedSasnsi o inh@xtir-Ace! d ¥ ar J@idrice canstdd uent s
resulting in the formation of a hepatic scar. An increased extracellular
matri x FWESAN iHdl ? PIHRRG A4 Idah 30CeR W IGasdd by idvidan

| nf ect | ARl A% AIGRAL Idd S 4 ROEKLNY 13PRRANHIC R A RIS, AP | N
hepatic cirrhosis. Oher fibrotic disorders inplicated include

at hér ost} €y S imNEsdiqital & eina prglivi sodtible ¢iaddrders refer to disorders
10 brought abajun by Gyl RAld 18 & iod A SaRRARGhAlcG8lles. s fPsangi al
proliferative disorders include various human rena di seases such as

gl orrer uitehéptdranibebidi amempaunsspiafopdiehy nyrd t ipal iignantcasepivendcl erosi s as
wel | as H&% ' ; 0 e 1M Gr i ranes,. transpl ant
rej ect isc;’?l, Cygg,g; ’&%ﬁ%@fﬁ’l%ﬂ{%%& %ﬁé ET&%B%&E%%\?S{’ r%é%%a?‘% iI'cated in
the nmeiattenance idfleresargiial podlymegr einidf enaeiorous| pbgeeatsuah. as 1993,
Ki'ggey it At ARt Cysidar. Mip GANGELE18kE hekle BROL)Leral,

di Sorders and, as noted previously, PKs have been assocCiatéed wth-”cCell 20
prol i f erlatdhed ,diS$omdar ©f Tigs hoinpoilgrneurfacpansi Rg liyvlsatrbRks 8uclnraks, for
exanpl anQer f..th K fiam |y ve n.._associ |t

_develogﬁg%t ofpﬁgﬁggky §§§ég& Fﬁeggﬁ'rggggtg S?EI%EZLE%th(QBEqufEaI.
1991, BthanolCandde §FR2ZP-z23velyr gyateal (VPDIO2W) ARPRNSi08: PI3VPII)

HER2/ n I nsat,; «25 jalcg, cien 4, ) ard. - R (Kumabe
o al'?HJ§§§gf€ 134382 ;565%%g§§f§ LANGEre? sZQZtléﬁ. %l ; EDEG

Oncogene, are over-expressed i n many tunors
antp or ssarveingt entsitgmadiiisvatlad sbhyducobebae Foopsunds wadd, Bnd t he nost

comon ;and §ey.era,canCceLs, EB&%E&?CSEBQT sQ¥PLA i EXRLRTHLE QDS 4 (AkRasak and
Suner - Akbasak et al., 1992, J. 30°NeUrol.”Sci., 111:119-133, D ckson at
al ., 19gxureadder ther PZOROAT1RES. ©615988D- 2780 -ROA¥SAE a¥StemoBay 82 Cin

Invest ., 924138251360Lba3d AUHBGET BEsLPORSnE L8R 5201 PBRO9RYe 04992, J.

toxicity characteristics. Furthermore, the identity of the
20 co-solvent componenté may be varied: for example, other low-

toxicity nonpolar surfactants may be used instead of

LPolysorbate 80, the fraction size of polyethylene giycol may

be varied, other biocompatible polymers may replace

polyethylene glycol, e.g., polyvinyl pyrrolidone, and other
?5 sugars or polysaccharides may substitute for dextrose.

Alternatively, other delivery systems for hydrophobic
pharmaceutical compounds may be employed. Liposomes and
emulsions are well known examples of delivery vehiéles or
carriers for hydrophobic drugs. In addtion, certain organic

30 solvents such as dimefhylsulfoxide also may be employed,
although often at the cost of greater toxicity.

Additionally, the compounds may be delivered using a
sustained-release system, such as scemipermeable matrices of
solid hydrophobic polymers containing the therapeutic agent.

35 Various sustainede-release materials have been established and

are well known by those skilled in the art. Sustained-release
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Cell. Biol., 118;1057-1070, Korc at al., supra, Akbasak and Suner-Akbasak
at al., supra) have been denonstrated- For 35 exanple, EG-R has beenggAqumg
associ at OQGk&ufquanDus cell carcinoma, astrocytons, glloblastona

and neck cancer, 71 0 4 AUG 2004 WD 01/ 60814 PCT/ USO1 /045@5“@3H@‘Ehncer

and bl adder cancer. HER2 has been associated with breast, ovari an,

gastri Giaplsmi@s p@m}r gepeantiry adderhaianogremi RDGHR thase beenl essoctaéed wit h

gllobl n wel | | ung. rian an ros ate cancer.

The RT sf%?%l eweene}casssc?m at et t @4 gnant T3SrPation.
ror exéiwplc:élemcmalt mrbeamcammam@daquah!, sa:mmg.JOi},he:Vf capcers,

col ore I pancre astri d hepatocel |l ul ar, carci nomas and
Iynpho%&%raRgg%ﬁ %ﬁﬁ % n%#qiﬁéﬁﬁﬂﬁ1éﬁﬁék§9 {):ﬁﬁﬂ%ﬁﬁﬁf Lover - expressi on
of'5hes¢amEﬂlgeméomama@I$@ kegrldl@dlet ected in patients w th Hodgkins

di sease and tts ition to being inplicated in

nutritional ?uB SanagﬁH‘ lﬁaﬁyﬁgﬁﬁos&t&lt?g'{seg‘e% &1Se Beh RYi3 ed with .

sever akutiypdsg e0bo¢alC LS yefophaxaRlagr ills lohasdigga vl | eathgh 1 as an
aut ocrine gromﬁh stinulator tfor several tunor types, e.g. _human breast

cancer °¢aflFRofBTEErES PAr CESIRIENTS LNClyss, P”t @rennqq“k*ﬁlted

94: 141801423  canfl sERbbnhtdRy tHMeh ueelphs spMaGayl % ridlusalsgak?90, Cancer
Res 50: 2511- 2517ééuln addi tion, | G-I while integrally i nvol ved in the

nordral SGREFPRSand=20UdPPReFEREVALLER Sof IERE tidryvaRS BPVBRI SISt a@Fears t o
be an puugathQEeablgmyaer of human gliomas. Sandberg- Nordqgvist et al.

1993, Cancer. Res 247& 2479 The inportance of IGE-IR and its Ilgands
in cell proﬂ??érﬁflﬁhelg f BPEHS PtingpGPIBaUsySt RE £hEt IPNERTHERY M@l | types
'in culbarprbmbé@bhaspayseaubbel:bahy d2cepkladleSHROLR WHEELE nCelHes,

T-1 h eI0| cel | chondr ocyt es and osteobl asts the stemcells
of ¥HB g%x %B?S%Rﬁf“ aT@Ys%Pﬁﬂl598d“?8¥§F8ﬁiﬁy°FGﬁhF PESEEAVEd Yand

Gdlfdrlﬁ@ar@.@&lspeEﬂkaryOEkﬁmﬁﬁée EXpeasskonn ¥h30h- BRE. cBapenga and Coppol a
sugges that, |1 G--1 gvaﬁs a, central role in ﬁPganechanlsn1of 30

t r ansf ?ﬁﬂ?l%ﬂeaﬂﬂSlﬁ ¥hchagard Belgtyr &Pe t ¥-§8PYFfor therapeutic
i nt er vehhiocasidns qubreadaspestnomioh husEhnemabigaaneresheBasanga, 1995,

ESSZ?rig$ESC%?$h249 %ég h% §§é3g0£5é9943ug%ate. cg%gogggé,cq Q%Lae?t aIV
tartrate, malate, maleate, succinate wherein the nitrogen atom
20 of the quaternary ammonium group is a nitrogen of the selected
compound ¢f this invention which has reacted with the
appropriate acid. Salts in which a compound of this invention
forms the negatively charged species include, without
limitation, the sodium, potassium, calcium and magnesium salts
-5 formed by the reaction of a carboxylic acid group in the
compound with an appropriate base (e.g. sodium hydroxide
(NaOH) , poﬁassium hydroxide (KOH), Calcium hydroxide {(Ca(OH),),
etc. ).
Pharmaceutical compositions suitable for use in the
30 present invention include compositions wherein the active
ingredients are con;ained in an amount sufficient to achieve
the 1intended purpose, e.g., the modulation of PK activity or
the trearment or prevention of a PK-related disorder.
More specifically, a therapeutically effective amount

35 means an amount of compound effective to prevent, alleviate or
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35 STKs have been inplicated in many types of cancer including, notably,
breast cancer (Cance, et al., Int. J. 72 0 4 AUG 2004 WO 01/60814 4AL‘G 2004
PCT/ US01/ 9\/‘})81}1}2'5 ggncer, 54: 571- 77 (1993)). The associ ation_het ween abno

PK activity and disease is not restricted to cancer- For PEXISVMEIRTKS

have been _associated with di seases such as psoriasis, diabetes nellitus, 5
endonet R83+8L2hAgF YYRAEPsofatihEEa AL @ESPSPQQD@ Beveboprenel oAl ehei mer' s

dlseasesugsgggngggﬁg ¥epaHLgpel -Li ndau di sease, epi der mal
hyperproliferation, neurodegenerative di seases, age- related macul ar

degener at i onDaﬁ@Ir’héﬁﬁﬁgPBnﬁ atheéiaﬁ*ﬁtécaltifﬁff\acstb'eenammmtated in
cor neal , angd QEEHBH E‘Ré'ngagﬁﬁhﬂg 3:9 %BE&@H[&&&‘S&% rR 2nd 1GE-1R are

i ndi cated~in type-11 di abetes tus. A nore corrpeecorrelatlon

bet \ﬁeeneSB%@tMlk‘, RTKS1ghy ofnethetﬁ@tapbenm@lmmmm omsovsdes®t forth in
Pl owran, et gl ., 1994, DLL&P 7:334-339. As noted previously, not only RTKs
but CTKs Including, but 15 not limted to, src, abl, fps, yes, fyn, Iyn,
| ck, blk, hckorfamy edmpgukd(veedeiedthy Bothrdetof athe Ird8htFASES J.

6: 3403- 3409, (W4}Y; h oliferative and met boI| na
transdu%??o%h% ;ﬁ%\%é;)lcgéniéf?h%gf%og o éém%gl(ntgc? Bdi© anac‘?lréve bee m%nocim

be i nvoiwetdlammxyorPT&lmdrwltedrdlsmﬂxess tThavh cthe hio 201presente

i nventi C xgtml ed srgc (v Sr has, been shown to
be\ign oﬁ%'%r!burslo{ge"’{ %%j "bé:é) Jt§ l &é‘f cFeaosver 1% l% &1 1%l ar honol 0g,
the pr o¢Jorcmﬂ01tgleTm tsxra:tlcbm ammget sttoartcagerﬂucjﬁ gmad S@mb amny

coneri Odi%l ve erEEC?&fI va ]I.Pncuftf Bogér‘ !_| | g:ﬁOL%léer}l rs lO%aCL% AL

constit I'on ST act el sti € of
mal i gnatrst cetnpound vems:éntacmmsraa reel §-gnaGmaihea rotitart iene, £ mahee

def i ci egt géé;clkﬂecﬁ"pr RPN Do o Corf XU R ik HeS LRQRPLI (tlirto(i‘ phenot ype,

i ndicatin gy ‘particlpation o c gt ci'h osteoc ast - fundién and a
podSi blacdurediadenehatd mrime atsedf uli s;tnr?dﬁr sin 3@u@ins.l arly, Zap70 has been

i npl i cat ed I%xl&%cyma;dtcggﬁlvéﬂﬁ) “Wﬁ ch%J ale HQ Y tm(Bé: Sege di sorders.

STKs have been ass aut oi mmune ase,
i munordssgtides e thy pamp o |d@mmcumﬁor5¢@n@asmictpmmaﬁ@$¢tem§| s,

fi brosig, RRAS S Q3heealididd AN JdIawmidd 33 NN iktiss., 53
determining the ICs; and the LDsgy (both of which are discussed
20 elsewhere herein} for a subject compound. The data obtained
from these cell culture assays and animal studies can be used
in formulating a range of dosage for use in humans. The dosage
may vary depending upon the dosage form employed and the route
of administration utilized. The exaét formulation, route of
"5 administration and dosage can be chosen by the individual
physician in view of the patient's condition. {See e.qg.,
Fingl, et al., 1975, in "The Pharmacological Basis of
Therapeutics™, Ch. 1 p.1).
Dosage amount and interval may be adjusted individually
30 tc provide plasma levels of the active species which are |
sufficient to maintain the kinase modulating effects. These
plasma levels are referred to as minimal effective
concentrations (MECs}). The MEC will vary for each compound
but can be estimated from in vitro data, e.g., the
35 concentration necessary to achieve 50-90% inhibition of a

kinase may be ascertained using the assays described herein.
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0 4 AUG 2004 WO 01/60814 PCT/ US02/ 04813 PKs have al so been inplicated in
enbryo inplantation- Thus, the conpounds of this invention may providg{ang Jn
ef fective 67&%’% ] of preventing such enbryo inplantation ar&d thereb}/ be
useful as'B1 FificControl agent5- Additional disorders whi cBGHESOEMHL3 ¢ ¢ eat ed
or prevented using the conpounds of this invention are imunol ogical

di sor dePgsageh RSCaBFarMnbneadnsersethdl " whilcdepeodasnl anddivsdnder s

such as.aLhecosel e pstsankl Al Y, o BOLTG: £ 200 £TGoRE G UL LENELY

suspected as being involv I n" hyperi mmune di sor e¥50f the
ef fect bicaspambetanfbexenptiaty dehpounts pbdsmdi sohawentaohoos. Sever al

PTKS are shoyn io, T I and . data pr nted are not
to be construedéges ﬁﬁml:%r%?gg ?%:{:é %—?%ﬁgg%]?&%?gm%rﬁ %n??bﬁgibﬁagn'{/a finer
whatds oeveemdduidsn sietiadt bonadnin Phoe et aid 1eal a Gosgposed i oimat A conpound of

t he present. inventi r,a. phar naceutj.cal accepiabl e salt_thereof, can be
adni ni S?aelrlltiat l%sg é%%%m%ol%v gﬁa’%@%a‘? i i J‘ol%lc can bﬁﬁ?ﬂéﬂ% st Bedt+he .
phar maqets § ©ad b o npasi ¢ e N30 + 910 wWharnd mder forefmot 419l yabetvwads 20-a0€. m xed

with suitablg carriers or, excipient(s). ,Technigues, for fornulation and
admi ni strat i'6n DU lgs MY %tég‘?%en Ji)crf’ll'yReEf#’ﬂagﬁto]n"% A Hat o bgi cal
Sci encesyripdvireds RPubl Fstmunia Cor), mBastomge RAcom |aimsdx 8t dd 0. 2 Aonglssed
herein, " I ni ster' or "adm nistration” refer .5 to the delivery of a
co%pour?c? g]fdjlal‘—d(;rmrﬁfle“é EOF 6PY4 pﬁﬁg?ﬁﬁbg&’t P%SPl%ygaE‘Qéﬂ‘tzZ‘B‘?%' sarent MeFeof or
of a pharfrecduity CelmaOmpaog tdidn. o adgrigag a conpound of Forrmula (1) or a
phar maceut i cf%l Icya accept alﬁlciea saalcim.t hereof .of this .invontion to an organism
oh "0

tor the purpose of prevent B T EH PN oS S VS ARFR K s dritfer
'Sui t abled framttioe dfo crdiniaurstargtdaon.omy fi Releudughiniadiouiot lHaTidAtdwy  or al

rectal v treinsrrucosal or |aq:ti%sr} |ar11%[

dministration qr intranuscul ar,
subcut afedus > o TAIRSAt %R 41 roé:t%ﬁécglr,oc ﬁ“écets i"TPEV et rSREuIARS,
i nlhavergude Emplmyeaita edtenmiteApdg rorralqy Hosiadgeanaaaint Qnd
I nt raog’-ngleq.rvay 0-4 AUG 2004 WO 01/60814 PCT/US01/ 04813 injections- The
preferred foutés of adnministration are oral
The amount of a composition administered will, of course,

- be dependent on the subject being treated, the severity of the
affliction, the manner of administration, the judgment of the
20 prescribing physician, etec. '

The compositions may, if desired, be presented in a pack
or dispenser device, such as an FDA approved Kkit, which may
contain one or more unit dosage forms containing the active

" ingredient. The pack may for example comprisé metal or
5 plastic foil, such as a blister pack. The pack or dispenser
device may be accompanied by instructions for administration.
The pack or dispenser may also be accompanied by a notice
assoclated with the container in a form prescribed by a
governmental agency regulating the manufacture, use or sale of
30 pharmaceuticals, which notice is reflective of approval by the
agency of the form of the compositions or of human or
veterinary administration. Such notice, for example, may be
of the labeling approved by the U.S. Food and Drug
Administration for prescription drugs or of an approved
35 product insert. Compositions comprising a compound of the

invention formulated in a compatible pharmaceutical carrier
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and parenteral. Alternatively, one may administer the conpound in a | ocal
rather than system c manner, for exanple, via injection of the 5 conmpduditb 2004
directly int olid tunor, often in a depot or sustaine eas

f or mul ati‘gﬂolg/ﬁ&l ernore, one nmay administer the drug in agq'é(ﬁé“éﬂ’ég” drug
delivery system for exanple, in a |iposone coated with tunor-specific

ant i bodiay Bies® ipo SRR 1A/ e s dét éd (PPrrpraed-a ddtainsel evtd vel y by
the tUnDipe FEIRBCAUd Slle(OMOSI 10RE ol dNGAHAIIYn | NUGRd g a1y be
manuf actured by processes well known in the art, e.g., by nmeans of
conventdavhl tiving rigdidiades! wiong hegrlame lamiayg 1 rdrlaglee-t nesdimegit |aigat i ng,
emil si fying.  SHGARIWIAI NG 4 gﬁro a4 O v pk t'm%%%h!édn@‘fi%o%rioscesses-

Phar maceut1 cal” conpositions for use in accordance Wt e présent

i nvent iddmbeeye she anor mideatlédei.n conventi onal manner using one or nore

physi ol ogi cal] v t abl rLier.s IS XCi pi.ents iliaries
whi ch facil iaftéatlesa%g'%%r %@eggﬁ%g to? ft ﬁgq%g’{l :}‘\% ngg'r?go?!ﬁ%st iantcc?%%%e%t\a(at I ons
whi ch crscdidads e qghar, meceutisc ahlly- ofr ppedcugr mulighitoel s ceperdent upon
the rout.e . of admnistration ch n. For _injectiaon, the conpo of the
inventﬁé%qn%#ﬁég %P%bﬁﬁkgggggfgﬁgqﬁggﬁgsso#ﬁt%@%SFrS?gfgwggﬁén%%e

physi oldigieaaldsy and5 dicopdeirbl dilbaliEses stolreas Hawmkinssalndte,om, R nger's
sojution, or physiol ogi cal salin f.fer. For .trans osal admi,ni stration,
ot r ERrotiisoniit: 8% SPprELPE: Beo pe R hipholRBHEaRE GoiR MeY he

f or mul atiitbn-21Rydhrpegetgants aneh genéiabkpukpowh i(A-Fle albne3@ram or al

drri ni Lan. gy & oh ti

Compoutd et oot nSETBR N ry P uRB nRul Bk a¥ ST R, T e art.

“Such cagmhgmssgehabbe hhehoonpémmdsabﬁohheothegnpyommﬁdibe oriwlgat ed as

tabletg, i 'a'ssusjrpzﬁagﬁé'tghi‘gﬁes eﬁ?EE%‘i‘ﬁ L\hﬂukgﬁar%"ﬁe 3R pYrups,
d-fhe rk8, or P Fon- b

slurri és,” slispensions™an oral inges y a patient.
Phielr naedhktyilc alt lfceplirat i éng.f opuerafansdéugad be TbeOt4cAtBRO04 WO 01/ 60514

T Tt L e e LV T R R
ot her eaiitrablieesuxel gari benibdepsi r edrbrguobeaj neturedepa and :
" uredepa; ethyleneimines and methylmelamines, e.g., _

altretamine, triethylenemelamine, triethylenephosphoramide,

20 triethylenethiophosphoramide and trimethylolmelamine; and the
nitrogen mustards, e.g., chlorambucil (used in the treatment
of chronic lymphocytic leukemia, primary macroglobulinemia and
non-Hodgkin's lymphoma}, cyclophosphamide (used in the
rreatment of Hodgkin's disease, multiple myeloma,

i25'5  neuroblastoma, breast cancer, ovarian cancer, lung cancer,
Wilm's tumor and rhabdomyosarcoma), estramustine, ifosfamide,
novembrichin, prednimustine and uracil mustard (used in the
treatment of primary thrombocytaosis, non-Hodgkin's lymphoma,
Hodgkin's disease and ovarian cancer); and triazines, e.g.,

30 dacarbazine {used inlthe treatment of soft tissue sarcoma).

A compound, salt or prodrug of this invention can also be
used in combination with other antimetabelite chemotherapeutic
agents such as, without limitation, folic acid analogs, e.g.
methotrexate (used in the treatment of acute lymphocytic

35 leukemia, choriocarcinoma, mycosis fungiodes breast cancer,

head and neck cancer and osteogenic sarcoma) and pteropterin:
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tabl ets or dragee cores. Useful excipients are, in 5 particular, fillers
such as sugars, including | actose, sucrose, manni'tol, or sorbitol, [} AUG 2004
cel lul ose preparations such as, for exanple, maize starch, wheat starch,
ri ce starcwoamdosipot ato starch and other materials such aspgelsdiasizgum
tragacant h, nmethyl cellul ose, hydroxypropyl nethyl- cellulose, 10 sodium

car boxyneidylleelgutt 0se, a e lé 9 POLY Vi Hyther QY E Sk HORE 2AEM D i oddartiesd red,

di sintegrating agents may be added, such _as cross-|inked pol yvinyl
pyrrol i gmfec,h %’oﬂde i€ & i%“’c LEFRCme Off 12 Qieh FE2RBHPEYH B giafiite may

al so be wsashod¥@Ege ea DS & - P evmsesk y td sdlit el £ coatings. For 15
this purpose,_  concentrated sugar solutions nmay be used which nmay
optional |y coitdith GthsiRAEd talhet pARRNYID pya bl | dorezoddfol gel ,

pol yet hyrgne iHwsal sorandroral dé tsdi W dli 16X i b 1 rAEOUSE SO WITA BRS 2 120d
suitable organic solvents or solvent m xtures. Dyestuffs or pignents may
be 20 addeFUNS BFSahihame tdre AR C FRantgs Fush iaentwitheatti on or to

char act ariiae Giilder eMe caMiNal NG Ofs add igve comeung: i J086%d in the

Phar maceut i cal conpositions which can be used orally include push-Tit
capsul e$ TREFECHT Gl Ak stantkllesis WERY, carsesdal cllnapisiiiios wade of

gel atin andied iRkastdhd 2¢fipith A UMERN Ole Q. ,S%g:l?iﬁcgide-r%% ush-fit
capsul es can contain the “activé ingredients’in admxture wth a filler
suck’ as tradPesé de a bithd et siidifrasist asefularay Gihea Yngstmeanit ofuch as tal ¢

or  MagResityPIheaicahe 3N Gn P KAl sy 5 a3 aRial;i g{f adtiiQft; 30 capsul es,

the active conpounds may be di ssolved or suspende I'n suitable |iquids,
such asCh&meyherpeeutigurdgpdcar 8.9, -odaunioguibd cpal .y etdnd e cdinycol s.

Stabi | i zgrsuBRyihe aﬁd%ﬂ.ryican thesa fror mkaki QRSmadls 0.chanTReRYLhcal
conposi tions which may also be used 35 include hard gelatin capsules. As a
non- | i nPEPA§EexBABFRESTt RBD BENCFEatd®pSBRGeEaps dretdmeimydring pr oduct

forrgl at bRBzBRYmRAe 76014246 12004100 L4 808154 4PCT YPQ % /eQ48L3cas 50 and
200 ng.dose st rengt hs (fornmul ation codées J-011248- AA-00 and
J- 011248k 2. 0gSOP ggeet PGl PPPITRETERG THobE2CEt FARGERS ar@dmihe from t he

sane grandlmsthby EhkhbegerBpeutdicl heeaht sLze Bar d-gelati-gisapsyl es, size 3
for the 50 n?n addition teo the above, a compound, salt or prodrug of
this invention could @lso be used in combination with the
20 platinum coordination complexes (cisplatin, etc.):; substituted
ureas such as hydroxyurea; methylhydrazine derivatives, ¢.4.,
brocarbazine; adrenocortical suppressants, e.g., mitotane,
aminoglutethimide: and hormone and hormone antagonists such as
the adrenocorticosteriods (e.g., prednisone), progesting
25 {(e.g., hydroxyprogesterone caproate); estrogens {e.g.,
diethylstilbestercl); antiestrogens such as tamoxifen;
androgens, e.g., testosterone propionate; and aromatase
inhibitors such as anastrozole. _
Finally, 1t 1is also contemplated that the combination of
30  a compound of this invention will be effective in combination
with mitoxantrone or paclitaxel for the treatment of solid
tumocr cancers or leukemlias such as, without limitation, acute

myelogenous (non-lymphocytic) leukemia.

35
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5 capsul e and size O for the 200 ng capsule. The conposition of the
fornugation may be, for exanple, as indicated in Tab}e 2a TABLE 2 04 AUG 2004
I ngredi e trati onAnount in 50 ngAnmount in Nanme/ G adgj

G anul at P{gn %’E‘ﬁr‘e (m)2Q0 ng ( W w)Capsule (nmg) Formnul at Fgﬂmsmm.ms

CodeJ- 011248- AAJ- 011248- AA- 00J--011248- AA-01 Active Conpound65. 050. 0200.0
NF Mannit ol NF23.518. 17268neradc8yntprEdcs Pogced8rs . sodi um NF . Povi done K
30 NF5.03.815.2 Magnesi unD. 50. 381. 52 stearate NF Capsul e, Swedi shSi ze 3Si ze
0 yel | ow NF TG Tiel bapsnud epemane bengaichkdagbelg v nhay Breovemml assd aro pl astic
bottles t¢ E{)reottqgt dde oafﬁcié’eo ompound fromlight. The containers
contairﬁngJ e ac ivef%onpoun capsul e YormuTati on nust be stored at

- coftrol | ed Treompgremyeriattgley (shie SiG)utdodr ackimicle atl angduyw Jinhadted | on,

t he conpounds far use .15 accordi t.o the, present. inventjon . are
convenirggjrﬁﬁofrd‘eﬁ 1%ef PR Lhtee#joarqgﬁeobfy%en E\g'r%seociu%vp'paf i$hd3%r essuri zed
pack or(0a 1l refuilv.zeramnduiscesliirald esqroged | g2 el Anmo W 2-hotiindd )it at i on,

di chl or odj f 1l uor onet hane, tr.i chl oraof | yor omet hane, dich] orotetra--

f1 Uor oA Yhrb oM Iditih 1 (it 9aF She Paskr A At Sric Ahded Zer osol

t he dogagesuni tafmyr ke canyg,oldred gyec pind th nha vRlwe tic dallineeted

met ered anount .. psul es and cartridges of, for exanple, gelatin for use
TGN AR R FOA RSEG04 VOGO PR 068 45 e Kfor nay
be for melddeed reeiical .Ni TF adp@meripgivatad Adiens,CaMRO W ANGdra mSWthakl e
powder .base such as | actose or starch. The caonpounds may al so be formul ated
for paréntéh e“técfrﬁerﬁaﬁﬂﬁgﬁh@n,ree?l&‘{e by btoqﬁfg})ﬁarﬁeéjct““ll or continuous 5

I nf usi eichierdteatnaeRy cfttie o, njtee! ire3uirie gulaskntseddln edtield bdosage form

€ g EQI%TQ%QB%Fa%E %%EEUHEEE%QSGT%%ﬂg¥Agﬂé% may optionally be

15 further purified by chromatography.. 7

The base may be an organic or an inorganic base. If an

organic base 1s used, preferably i1t is a nitrogen base.
Examples of organic nitrogen bases include, but are not
limited to, diisopropylamine, trimethylamine, triethylamine,

20 aniline, pyridine, 1,8-diazabicyclof5.4.1]lundec-7-ene,
pyrrolidine and piperidine.
_ Examples of inorganic bases are, without limitation,
amﬁonia, alkali metal or alkaline earth hydroxides, phosphates, -
carbonates, bicarbonates, bisulfates and amides. The alkali

25 metals include, lithium, sodium and potassium while the alkaline
earths include calcium, magnesium and barium.

In a presently preferred embadiment of this invention, when:
the solvent is a protic solvent, such as water or alcohol, the
base is an alkali metal or an alkaline earth inorganic base,

30 preferably, a alkali metal or an alkaline carth hydroxkide.

It will be clear to those skilled in the art, based both on
known general principles of organic synthesis and on the
disclesures herein which base would be most appropriate for the
reaction contemplated.

35 The solvent in which the reaction is carried out may be a
protic or an aprotic salvent, preferably it 1s a protic solvent.

A "protic solvent” ig a colvent which hag hydrogen atom(g)
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wi th an added preservative. The conpositions may take such forns as

suspensi ons, solutions or enulsions in oily or aqueous vehicles, and ﬁé&AUEZM&
contain f lating materials such 10 as suspendi ng, stabt&' i ng and/ or
dispersing&g§3ﬁ§g. Phar maceuti cal conpositions for parenF éﬁoy-mls

adm ni stration 'ncgudg gueous solutions of a water soluble form such as,
wi t hout PP AFEaEL §nPOG3gH|'FS BRYERR QE( MYECEBRPOARETS KadFRi BRAAFYS the

SUSpenShpaso@éntﬁeéagthﬁpreemaampd§CHQYgbsnéStHﬁgpéészia arl bpoRbi lic
vehicle- Suitable |ipophilic vehicles include fatty oils such as”sesane
oi |, synthRfpd” ¥htPy2a8P YU ESt EPECLARN YT REAY| LONdane. anBxeme e §cefi des,

or matgrbale sHLPeAts! LROSOARS. wAOHEQUSL IRl €5t o, SUSPEPSE NS BBK§QNtaI N
substances which increase the viscosity of the 20 suspensi on, such as

sodidum car bokyneByPCEE| Fal B3RE" sBRYi RDIDOLBF dexRe@anpopEiME | ¥n the
SUSPENse pfn ORYc A1 &0 G08EhI: SuhEaDh Cacidbl| hyersqehd Ao adeil e tbal

i ncrease the sol ubi y nmpounds to a or the preparation of -
hi ghl y tehcerpedatedEorydreoasn Bomgiing nattilvesglutee. attinplehgretdiraotmay

be TN PoYRetaciof M4 0p6RNsol dntd0Rotid Nt S 80! £ U Fro S flexaiberile,
pyrogen-ifree water, before use. e conpounds may afs e formulated In
rectal bewigosi tiohsestceashslpposihtior]iade ornd eterénrcenmmsl ocusiag, 30

e.gq - i | i er B

G 96 | Son RS QO POLPR ML N DETERrEE 2 PRI B M rafigS
conpountdr 3y HITRS-hel $ Wk iRt ke dnd deppothphpamanidns. Such |ong acting
formul ati onsrmy e adm n 54,84 d 'éﬂ%’cﬁﬁ[ﬂ%dtp%f f}ﬁni@ W RAAFRE che

subcut aneously or I ntramiscul arly) or I ntramuscul ar injection.” A
‘conpouriPlgfenthiis it oh Srlv et .7 93 rRUG 2 00 aMD ©1/608140hol  such
PCT/ USQld Q483 Jiornul ated for this route of adm nistration with suitable
polgneric or hydrophobic materials for instance, in an enulsion with a
phaPancol ogildd I5f 3R et s apinled Wiuth dtort peagsiweivge ¥ axiged.crorthesn a
spar i ngohs Adies daldvat iMg A 13 Myl ndfﬂf@tqz%@n 2ot Wy
soluble salt. non-limting exanple of a pharmaceuti'cal carrier for 'the
hydr ophabiabagon3dddids, oprelfierebigntbonti 808 cosodlvemt 100° C, most
R preferable about 75° C to about 853° C, which is about the boiling
pecint of ethanol. By "about” is meant that the temperature range
20 is preferably within 10 degrees Celcius of the indicated
temperature, more preferably within 5 degrees Celcius of the
~indicated temperature and, most preferably, within 2 degrees -
Celcius of the indicated temperature. Thus, for example, by

"about 75° C" is meant 753° € t 10° C, preferably 75° C £ 5° C and
25 most preferably, 75° C + 2° C. '
2-0Oxindoles and aldehydes, may be readily synthesized
using technigues well known in the chemical arts. It will be
appreciated by those skilled in the art that other synthetic
pathways for forming the compounds of the invention are
30  available and that the following is offered by way of example

and not limitation.

EXAMPLES

The following preparations and examples are given to
35 enable those skilled in the art to more clearly understand and

to practice the presgent invention. They should not be
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system conpri si ng benzyl al.cohol, a nonpolar surfactant, a water-mscible
organi ¢ polyner and an aqueous phase such as 10 the VPD co-sol vent s)B4 aus 200

VPD is a ﬁ%:di i of 3% w v benzyl alcohol, 8% wv of th
surfactan W@gr bate 80, and 65% w v pol yet hyl ene glyc ?ﬂggﬁ%mde up to

o VPD COPFORBEE 1 o LAUG89% B 1 FORRS) AL vhRer AUFOETOY THY SPebeds

sol vent asyisé ey disslmi;t/esthydrQphobepresmpomﬂxse wethéreand i tsel f produces

|l ow toxicity upon' system c admnistration- Naturally, the proportions of
such a co-solvent systemnay be varied considerably w thout destroying its
solubility and toxicity charactsyntietic Hiimglisiore, the identity of-the
20 co-sol vent conponents may be varied: for exanple, other low toxicity
nongol aﬁesmﬁa%tgg‘? oy tben @B dPYFEPE®® of Pol ysorbate 80, the fraction

o1 ze of ol vsbdy] one 0laknly 1 s Nk o iR DdlcRERRLIAY RRgluer o

may replace po yet ene glyco ) polfyvinyl pyrrolidone, other 25
sugars 0B why%ab@harl@feé ﬁaﬂtleubét bwueédibwde&frbhe ap#\toernatevel y,

R g i

vehi cl escors, care |1e¢c‘sctfmn yidk opre bl £ dirligsad Wi thddtz0orndc brtsaifnedr gani ¢ 30

solyent s, SN, A, ol ebpu ! de- ol sy i SMYANed ¢ Al e of ten at

th&’co greater toxicity. e conpoun ds may
usi ng abpubt B rredi-orel etsEhEY st HafclRnds dgeﬁﬂpenmab'laeunra\t pveestef solid

hydr op (gmé: tﬁ% YA § &d"ﬁl]adél-w@e the therapeutic agent.. 35 Various

sust ai n ease nateria ave been established and are well known by
‘those S¥ethad Bn deramﬁlc&mralqvé@yleﬁce‘mrmaﬁrMQAu@lZO@!‘smsOl/ 60814

PCT/ U5011048513 Ies av\éje“kldg&e ’?o ov %%" (rj_actéeneﬁgal g]atlwﬂe o el ease

t he corrpounds a few pendl ng on " the
chéficad srptiw e arrd Btied bl&)ln@h&ia@tmﬂh t:yea@‘tlidme ddnerlaqrtem G s eagent

addi ti of) |catlr &5, ifon eé.l'n:orési C?a%&mfa(tﬁ@] gy J swtgb | pyed. The

phar maceu osition ereln y “‘conpri‘se e solid or gel
phase cogadwEran otrl}-mm—iepii@ntas:i@;@irﬁﬂ g pof swdithcadr N éics .oThé@xci pi ent s

| Nt Udg,r AUl AL NOUn M Efiths 1Y RARAEL P HIA T GR:S! WadResphat e,

vari ou sug
with Hzo and dried in a vacuum oven to give the desired

20 pyrrolecarboxylic acid.
Method C: Amidation
| To a stirred solution of a pyrrolecarboxylic acid
dissolved in dimethylformamide(0.3M} is added l-ethyl-3-(3-
dimethylamino- propyl)carbodiimide (1.2 equiv.), 1-

25 hydroxybenzotriazole (1.2 eqguiv.), and“triethylamine (2
equiv.}. The appropriate amine is added (1 eguiv.) and the
reaction stirred until completion is indicated by TLC. Ethyl
acetate 1s then added to the reaction mixture and the solution
washed with saturated NaHCO; and brine (with extra salt), dried

30 over anhydrous- MgSO; and concentrated to afford the desired
amide .

Mathod D: Condensation of aldehydes and oxindoles containing
carboxylic acid substituents
A mixture of the oxindole (1 equivalent), 1 equivalent of

35 the aldehyde and 1 ~ 3 equivalents of piperidine for

pyrrolidine) in ethanel (0.4 M) ig stirzed at 90-100°¢ wuntil
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10 starches, cellulose derivatives, gelatin, and polyners such as

pol yet hyl ene gl ycols. Many of the PK nodul ati ng conpounds of the |nv§@gu@qﬂm
may be provided as physiologically acceptable salts wherein the clai
conpound WEYP#® M t he negatively or the positively 15 chaPgES¥fti%es.
Exanpl es of salts in which the conpound fornms the positively charged

moi ety Gt uidyl afiMEH@RIoN i4f tiadistrteflaterfidry diftrmtimtQeef i heehen sevx/nere

her i N)eon Al N R e ADUlRehl Qridles, Sl fatie e aibpnate, |actate,

tartrate, gate, succinate wherein the nitrogén atom 20 of the
quat er rrarr%ciamnmieumh@rto@pw aml‘ﬂtarﬁ)“ﬁh vWoft It HreOs engc Ee@H cavhaeted of this

i nventi |ch h mnth e acid. Salts in which a
corrpouncf"]b%@p i § %%&gn form§JI e negéilvéﬁ%:charged speci es incl ude,

W t BoutMettqd tEat |c@|npiemlsats.@ch ) qd@eawasnanralommm negmesi um salts 5
formed by the reaction of .a car.box acid group in the conpound with an
appropr‘i‘%i'tté‘lb’&é’g E@f-g‘m%’ ddcudmy r%ﬁh%é‘t(“ﬁé'(ﬁ% , potassi um hydroxi de (KOH) _
. Cal ci um Hydr@xiede o 6& € oRindoled .1} eiMATRGRUL, Clale SOIROSIAY Q16
suitable for. use in the_ 30 present i nvention include conpositions wherein

the acttifife alidebwesi effs lare IcMAVRENTS &F &teeRiKiT i @%nt to achieve

the i ntgnded iRUNRYSEn étﬁanotlhaOWdW)atJJsO@thrr@é agt i9\d-t])003’rc & £ r eat ment
Ereventlon of a PK-rel ated di sorder. Mre specifically,
thé apenactaiony cerpéetiipe afodRtisetedaRy FhCanofie ml:@d%ﬁgb&ﬁd ef fective

to prevepfledalbevhakecehp8laluteAdrd?@dd VO10Y QR84 RGHI4SAY 04813

anel i orate synptons of disease or prolong the survival of the subject

bei ng FﬁééﬁéﬂedDEFeVﬁFﬁéFlSﬁlGFaélpﬁeraﬁéﬁﬁpc&PF@ SRl AR HEd s wel |

‘wi thi nelhgicapahel biydattl hegeaskireledikBteh@odit nor EeReCiddny in |ight of
t he detailed disclosure provided herein. For any conpound used in the

nethod§q€ﬂlﬂﬁe°|ngaﬁtFSﬂCtlPHemﬂﬁéPéﬁeuFPEaPP%téFFeé§|ﬁQQ£ﬁﬂ5ﬂ§Qﬁp dose can

bep st anet @d riicAbhi Bl ¥ol oM @ﬁkbm@@bb!ﬂé@h?SSGYS Then, the dosage can be
10 formul ated for use in animl nodels so as to achieve a circul ating
concenf%aﬁ?ﬁﬁpﬁaﬁgﬁftﬂﬁ%“?ﬂé?u&@?tPﬁéePCSO as deternined in cell culture

(i.e., the epacentiagiing ekakPEes of the synthesis of representative
. oxindoles is not to be construed as limiting the scope of this
invention in any manner whatsoever. Alternate routes to the
20 oxindoles shown as well as other oxindoles to be used to make
the compounds of this invention will become apparent to those
skilled in the art based on the following disclosures. Such
syntheses and oxindoles are within the scope and spirit of
this invention.
.5 5S-Amino-2-oxindole
5-Nitro-2-oxindole (6.3 g} was hydrogenated in methanol
over 10% palladium on carbon to give 3.0 g (60% yield) of the
title compound as a white solid.
S-Bromo-2-~aoxindole
30 2-Oxindeole {1.3 g} in 20 mL acetonitrile was cooied to -

10 °C and 2.0 g N-bromosuccinimide was slowly added with
stirring. The reaction was stirred for 1 hour at -10 °C and 2
hours at 0 °C. The precipitate was collected, washed with water

and dried to give 1.9 ¢g (90 % vield) ¢f the title compound.
35 d-Methyl—Z—oxindola

piethyl oHalate (J0 ml) in 20 mL &f dry ether was addad
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test conmpound whi ch achieves a hal f-maximal inhibition of the PK

activity). Such information can then be used to nore 15 accurately D4 AU 2004
determ ne lésejg _‘doses in humans. Toxicity and therapeutic _efficacy of the
conpounds™ )P bed herein can be deternined by standar FPHEPHER i cal

procedures in cell cult s or experinental anipals, e.g., by determ ning
t he ICs"bl%}hoﬁ“iwlLrﬁsotc( E[ﬁehg o £ WRP e B ' off eers Sesrarsithers Horeh n) for

a subj est @OPROIKE . Thee dRf:oc s alde dcod T4dN these £@d Ibfi taHe Bpsays and
ani mal studies can be used _in fornulating a range of dosage for use in

hurans-© Tht Hdsae ~hbeVary deheildi Hy Uporf e dtsagel Tonmadifidyed and
the roufie fiadmdvistrad iPNcdliid ived hdheexastrdoraul @d an,s rpute of ' 5
adm ni strati on and dosage can be chosen by the individual hysician in

vi ew ofcarnreperatedt ' corftR ik Fed (3Rt b, fnd tHgafied etitdl L0Wgmslium " The
Phar magolpgiGale Bagiisl of1dar apeutd £5che @b ild Rud 9sdAasage Py, and

interval™ may be adjusted individual I:}/ 30 to provide plasma | evels of the
acti ve BbdHed Ue &P Sartreaidd ivtiEnht3 G hrdnaasm Raroddeasea tidd bt i ng

ef fect 5.o4Thesg - RIaSIRd S¥!ve Al | efret ed d f S, 48 N flle 8f Fective

X
concentrations (MECs). The MEC w || vary for each conpound but can be
est i matdd-Fargrhshy Wittho P& $oE Mt 88l @t ativsirogssdessary to

achpev - (Wl TN c[RA f i i iLng e assays
doasri Bt W 5 G5 NS ot AheL or B A0A9T) oakses
necess&@al it wachifdd eripst vES wind tdepdiid tamtiendiadiddfaled etiahader i stics and

route of, AYHNIHLLAL QR HRLC ASSANS Y pUQFITIMS Ak Re14sed oo et ermine
pl asma concentrations. Dosage Intervals can al so be determ ned using MEC
'val ue. vaBu@anFddidd tdHedul d’alﬁé\&dijmwk"st*@rt@é:u@ifﬁ’g Ay Lregly iumsle 1t YACuYMai nt ai ns
pl asa deyals abave (e MyGdon K 9% G iTroprRgharahliy Belyeen
30-90% and nost preferably between 50-90% At present, the therapeutically
ef tRct idfe WmEdATENdfe Sofpdundcoforddnyias RYALe@RnEdfde 1fr BRCAFPCExi mat el y

25 my/ RrerlQot @ 1300 JRHLAL oRClcad@®bn RIeighabloy pabeut, £3 tiw/ RRAdRy. Even nore
preferably SOm/gmaqd till 400 ng/qd. In cases of 1ocal adm nistration or
sel ect iopEogpngkes ehehidpef seditde | ocal concentration of the drug may not be

rel at eq —gy@mp &SR 1 628CeRLLA LY, eaNd ot her procedures known in the art
5-Chloro-2-oxindole (16.8 g) and 19.6 g of N-

20 bromosuccinimide were suspended in 140 mlL of acetonitrile and
refluxed for 3 hours. Thin layer chromatography (silica, ethyl
acetate) at 2 hours of reflux showed S-chloro-2-oxindole or N-
bromosuccinimide (Rf 0.8), product (Rf 0.B85) and a second
product (Rf 0.%) whose proportions did not change after

15 another hour of reflux. The mixture was c¢ooled te 10 °C, the
precipitate was collected by vacuum filtration, washed with 25
mL of ethanol and sucked dry for 20 minutes in the funnel to
give 14.1 g of wet product (36 % yield). The solid was
suspended in 200 mL of denatured ethanol and slurry-washed by

30 stirring and refluxing for 10 minutes. The mixture was cooled
in an ice bath to 10 °C. The solid product was collectea by
vacuum filtration, washed with 25 mL of ethanol and dried
under vacuum at 40 °C to give 12.7 g (51% yield) of 7-bromo-5-
chloro-2-oxindole. '

is S=Fluporo=~I=gxindole

5-Fluoroisatin (8.2 g) was dissolved in 50 mL of
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15 may be enployed to determ ne the correct dosage amobunt and interval. |
The anount of a conposition adninistered will, of course, be dependefity &b 2004
the subject being treated, the severity of the affliction, the manner of

adni ni st r 92 %91% 1t he j udgment of the 20 prescribing physi BEFRYSOH4813 The
conpositions may, if desired, be presented in a pack or dispenser device,

such a ¥ FDASEPIHAEE k3 0d pik Ep<dyEoEoht @i Ir onBh®rremzlelemi t dosage

forms eont@iAHNGdNE Bedd VisSou T £4di £ ., The, Patke : | e.conprise
metal or plastic foil, suc Lés a bli sterwpacf(. Ther%%ecip%lr%%%er devi ce

may be deorpdificatedby TashedictiUhsvarr aand misiedtionr vatheuparkenrto
di spensgfs JIRY 3Sq 18 ACLHMANEd by a notice associated with the container

in a formprescribed by a ‘governnental agency regul ating the nmanufacture,
usesor Ssdlidrf-2-Jxipiatmceuti cal s, which notice is reflective of approval
by the agency. af e f of, the c 0sj tions of  human or_veterinary
admi ni st rat i%o)r@.x lf%:qeno |‘crge,g)f o“fasexag% Ozf,vencgyl 22’5 St tq?élqeéﬁeﬁa\trﬁgdeapproved .
by the sW1Surfieodanr aordig:heAdm 4t st e atd 101t £ e PrascriEtdon- 107 vgs wan 1@f  an
approved 35 product insert. Conpositions conprising a conpound of the

i nvent icort fdr R £ N el oG st é’%a”r‘?ﬁ’eﬁglﬂqwlf{%rﬁ IEXNE 4 AUG 2004

WO 0116Q81%4 iBRTHWSAH048%3 ity alS o Hhe LRIl nidaced Jat an jahopriate

container, and_|abeled for treatment of an indicated condition. Suitable
cohlli t B6n® r'mdfeht Bd°oRrt RBC| RBBFeARnYNtACEGdewakest: nEhe Bfeaipibabe,

| nhi i 4,00 81 3800080LH St AL GUAE R SHed LALGS A dighetes, and the Iike
it is al'so an aspect of fhls i'nvention that a conpoun descri bed herein,
or itsceabtaddigeddiegm mlghtaded icomsiived Thai tdr ysitidsl ivke prblecapewts ¢
agent s chah ERgcbigal Rabndls Wign Wateds Shaut i tdRls Jdigenssgd above.
For instance, a 10 _conpound, salt or prodrug of this invention mght be
conbi ngdvewbt R al KyPabi e dgevits osdctexdsddlgor ouracil (5-FU) alone or in
fPf%he5—ﬁﬁgnbQG&EQQyWLEho&ﬁHQSKQr!n? or other alkylating agents such as,
wi thout Timtation, “other pyrimdine anal ogs such as UFT, capecitabine,
genti t abi neTand ¢f§famdbifieskt kbaltGed kyilths@f odabds chdogosubdsulitan (used
e heaLigabienbalba CHBARLC 197 aNY Q&Y LG RUEIY Amal FBEARYLRAN and
température was maintained below 30 °C during the addition.
After the addition, the reaction mixture was stirred at room
20 temperature for 1.5 hr, heated to 68 °C for 1 hr, cooled, and
poured into water. The precipitate was washed with water and
dried in a vacuum oven to give 11.0 g of 5-chlorosulfonyl-2- -
oxindole {50% yield) which was used without further
purification.
25 5-Chlorosulfonyl-2-ouindeles (2.1 g} was added £to 10 mL of
' ammonium hydroxide in 10 mlL of ethanol and stirred at room
temperature overnight. The mixture was concentrated and the
s0lid collected by wvacuum filtration to give 0.4 g (20% yield)
¢f the title compound as an eff-white solid.

30 S=Isopropylaminosulfonyl=Z=~oxindola -
Te a 100 mL flask charged with 27 ml chlorosulfonic

acid was slowly added 13.3 g 2-oxindole. The reaction
temperature was maintained below 30° C during the addition.
The reaction mixture was stirred at room temperature for 1.5

35 hour, heated to 68° C for 1 hour, cooled, and poured inta
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~aziridines, e.g., benzodepa, carboquone, meturedepa and uredepa;

et hyl enei mi nes and net hyl el am nes, e.g. altretam ne, 04 ALG 2004
triethyl enenel ami na, triethyl enephosphoram de, 20

triet hyl el H®%Hosphor ani de and tri met hyl ol mel ami ne; andPEH¥SCHHBthgen

nmust ards, e.g.,_chl oranbucil n_the treatnment of chronic |ynphocytic

d
| eukemi ‘&at‘fﬂ‘r maf e nﬁE?SbeBﬁnggzﬁfﬁhaﬁﬂm‘ﬁ‘Bn"“’%dﬁktﬁeﬁe F oy nORNES,

cycl ophpsphagher (48@ddknetihen & eakiemt o®én Hodloki we s1di @e@Stsso%ml tiple
nyel oma, : 2515 neurobl ast ong, breast cancer, ovarian cancer, |lung cancer,

Wi ns ®andrcRhBrPhRbasRYb5AToMRYCLestRAARISYR Rlsed gst Einde,

novenbr fGhiRer PHEENENUSELHE. and uracil nustard (used in the treatment of
primary thronbocytosis, non-Hodgkin's |ynphoma, Hodgkin's di sease and

ovasi an cancRrjusSpemEsienaofndsy e- ‘@thB‘@S‘éﬂa%%rtﬂaﬁTfem(ft%fe’cﬁd nl the great ment

of soft;Liss %k?yﬁé‘rﬁfﬁémind'“lc@”ﬂ?ﬂ“@@' %ﬁﬁiéu‘i’é P o yg, of this invention-can
al so be used 1n conbination with other antinetabolite chem)t her apeuti c-
agents @uethltasom@\f;hmtww nFtarioh, af oreen degnebearrwgs, far ¢ hamwtHhot rexat e
(used i tERLIENLnof 5 AGHE e | ¥ i@t@% bfed’S hiskelil@y SH01] ocar cinom,
nycosi s ung es breast cancer, ead and neck cancer ost eogeni c

sar corraqomtpa@rtaqot‘@q:wm%mmmamw-@mﬁm WJ-FE(DT/l’tdSOl/ 04813 and

thg gpurifie, Angl °<9<§ pugh @éli‘@&? %Wém%ft{t‘ Uanipg dtigh find use
in the reatnent acute granul o acute Tynphocytic anéachronlc
granul ocyder ¢aecuktemats 40‘t Ci ovegmignyl dveditvkatll .a gopbahdpfs&kt or prodrug

of 5 this inv tlon c S](S) ge uscgin conbi nation with natural product
based chemtHel e Uch "W thout linitation, the vinca

al kal oi ds, V‘IHmJblIRasttalem (m&ed pMsot-las) Breat gentsof bbreas) wwyd, testdeul ar
cancer), vincristine and vindesi ne the epi pOdd‘E’le ot oxi_ns

e.g.,
et oposi and @ 13 gost #e, 1ot W oF2 wifl f R irn TR t‘l‘gathﬁe‘nt of

tegti cuj af; cancery angh,Kaposi.'ss Sar, come; at he,anth bi gt ke (Gheppyhenapgqutic
agents, e.g., daunarubicin, doxorubicin, epirubicin, mtonycin (used to

treat stobhcit: defviGH" (Gionl - Brddstd bt-’add%r“ﬁnoe‘ban%’t"é‘é?t)lc cancer),

dact i Ny dhy tadn sl IR0 SHY 1082 - Pl il DL i N, bl eonycin (used in the treatnent
of skin, esophagus and genltourl nary tract cancer);'and the enzymatic

chenot her apdutSuSReyEnta Qe z@h larmsperigilage onindedei tilo®2t 6.t e above, a
CONPOURGho1Sal tarll IHOA MO mL, 8.4 mmol) and pyridine (1 mL) in

20 dichloromethane (20 ml} was stirred at room temperature for 4
hours. The reaction mixture was diluted with ethyl acetate
{300 mL) and acidified with 1IN hydrochloric acid (16 mL). The _
organic layer was washed with sodium picarbonate and brine,
dried and concentrated. The residue was washed with ethanol (3
25 mL) and then chromatographed on silica gel eluting with
methanol/ dichloromethane 1:9 to give of 5=
phenylaminosulfonyl-2-oxindole.
'HNMR (360 MHz, DMSO-d6) & 10.71 (s, br, 1H, NH), 10.10
(s, br, 1H, NH), 7.57-7.61 {m, 2H), 7.17-7.22 {(m, 2H), 7.06-
30 7.09 (m, 2H), 6.97-7.0 (m, 1H)., 6.88 (d, J = 8.4 Hz, 1H), 3.52
{s, 2H}.
2-0xo0-2,3-dihydro-1H-indole-5-sulfonic acid pyridin-3-ylamide
& solution ¢f 5-chleorosufonyl-Z2-oxindole (3 g} and 3-
aminopyridine (l.46g} in pyridine (15 mL) was stirred at room
35 temperature overnight at which time a brown solid was present.

The solid was filtered, washed with ethanol and dried under
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this invention could also be used in conbination with the 20 plati num

coordi nation conpl exes (cisplatin, etc_); substituted wureas such as )4 AU 200
hydr oxyur ea; net hyl hydrazi ne derivatives, e.g., proearbazine;

adr enocor WOHdppressants, e.g., nitotane, ami nogl ut et RCAUSELOBAY

hor rone and hornone antagoni sts such as the adrenocorticosteriods (e.qg.,
predni sHREYUM pF ekt itist 25 el 383} hglir dx9pP0gedtdibrdreapHoandpleesStr ogens

(e. 9., sdigbhydsiiibes)erdiy.3aptigsheogens such as tanoxifen; androgens,
e.g., testosterone propionate; ‘and aronatase inhibitors such as

anast rozol e. HEMRal (1360 MH2j, s DMSSor dontdeiPl-dtded st hdi, t vl)cortiti B8 i lan of 30 a
conpound.of _this invention _wl] effective . in conmbination wth

i toxan]tl'r"on%cg%’lfﬁpacgl'??é%epaf dld’tﬂ' Vor Sariierit <of Wl ild!)  uhot® chrker Sor

| eukenmias) surhiasy. o8 thout1dy Mt ation, 2acube 1My el ©9ewogs7{ nea: | yaphocyti c)

| eukem a._35 04 0 4 AUG 200 WD 01/ 60814 PCT/ US01/ 04813 General Synt heti c
Procedute? The 01 ow ng general nethodol ogy may be enployed to prepare ]
t he conpoundss of /4 hisxpdmventgre, 5 The appropriately substituted 2-oxindole
(1 equiv.), the appropriately substituted al dehyde (1.2 equiv..) and a

base (T: %t}(ﬁ%’)”‘g’r]@ mxed in a solvent (1-2 ml/mol 2-oxindole) and the,

mxture is tgqed]_.:mﬁgt f: fir.0 ut 8 abgut | fier oling,
the precipitate t atﬁ%(}){rl(r?r{sd%lg Pﬂi%a%g'r e2d3,2'§1 vva?hewdal%vic%lft}oéc% dﬁdé\t l—a(?m%)ﬁ?or

et her add spaiand dmided 100 mdi \eahane 1 g6t Prigduiotg Ard o biewieihede. f or s,
the re i N4 et Yr, [ j%rei IS tFi ith
di chl o‘rfjro(\etrrlljer"‘taaﬂ'zzi'nrge(;E e:{ti r?glre ny?ﬁgl%%g’g&%%%qsl% I'S }coﬂ '(Cagcjft%;e'dsqb'y(Iaf M'ﬁ :‘?? %Vln and
t hen drdsed Tied lomwedudt By méptiiBénainiol )beM Rguaaurers qulinid i earpynate

‘chr omateraphy i he Rase sTBYARS Y nMGRNIH Yn 130 4N gaNi £ ,anﬁ.éf an
organi c base is used, preferably it is a nitrogen base. anpl es of

or gani &Meiitr ggeh thgs 84 XtRgkude s Biga tade imota quﬁjcﬁ e?l t obadhi Eopr Ryl am ne,
triget RYan Nenel gy bamae, 4013, ey Wdidke, thyl acerate.
1, 8-di azabi cycl of 5. 4. 1l undec--7-ene, pyrrolidine an ﬁ{l peridi ne. Exanpl es
of inorg&f @lbasesshed, wiithheat uriakedatsioshum dimemibenadisal0 tenlal . or
al kal i pa cear thobydigxi dRsSscPhQIBBALRS: and brine (200 mL). The
crganlic layer was dried over magnesium sulfate and
concentrated to afford a brown solid. Trituration with
20 dichloromethane afforded 3.8 g (77%) of 5—§henyl-2-oxindole as
a tan solid. : _
'H NMR (360 MHz, DM30O-d6) & 10.4 (br s, 1H, NH), 7.57 {dd,

J=1.8 and 7.2 Hz, 1H}, 7.5 to 7.35 (m, SH}, 7.29 (m, LlH},
6.89 (d, J = 8.2 Hz, 1H), 3.51 (s, 2H. CH.CO).
25 MS m/z 209 [M'].

In similar fashion, the following oxindoles can be
prepared: | ‘
6~(3,5-Dichlorophenyl)-1,3-dihydroindol-2-one

'H NMR (360 MHz, DMSO-d6) & 10.46 (br, 1H, NH), 7.64 (d, J

30 =1.8 Hz, 2H), 7.57 {m, 1H}, 7.27 {m, 2H), 7.05 (d, J = 1.1
| Hz, 1H), 3.5 (s, 2H).

MS-EI m/z 277/279 [M]".
6~ (4-Butylphenyl)~1,3-dihydroindol-2-one

'H NMR (360 MHz, DMSO-d6) & 10.39 ( s, 1H, NH), 7.49 (d, J

3o = 8.0 Hz, 2H), 7.25 (d, J = 8 Hz, 3H), 7.17 {(dd, J = 1.5 and
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car bonat es, bicarbonates, bisulfates and am des. The alkali 25 netals

include, lithium sodium and potassiumwhile the al kaline earths incluéd8t 200
cal cium mand barium In a presently preferred enhodi nent of this

i nventi on, E\g\ﬂ%él the solvent is a protic solvent, such aEPWQVO*B

al cohol the base is an al kal.i netal or an alkalrne earth inorganic base,
30 pref ér&biiy; Bl k&l 99 midai JoF An®alikal Hier cardth hydrafti deH-0Q) will be

clear tp ghose, s‘ylilﬁdSlgEtr@ngtCHmed hoth op. Egowggﬁene{aﬁzp nci pl es

of organic synthesis and on the disclosures heréin whi base” woul d. be
nost appiiopEiat.e Of.6r (tthe J redotd di7 colit.eMsiat ed. 35 The solvent in which

the reagti |s carr i an, aprot c_sol vent,
pref er abl §/Q| pro:fyp |ngé%%§%l?§nﬁﬁ? J'?"‘f’)?%)tl c %d(f Ven fi% %20l vont whi ch
has5hydrOQeﬂHammm(SB6®5maz4 AYS2 14 3WD002360814 -PST1VEO1484813 7¢cqwal ent |y

bonded to_oxygen or nitrogen atoms_ which renders the hydrogen atons
appr eci &bty & rantt tthud capabl € bfideilily » "aHaret 0l th 2ol ut e

throughg hyglr agen; hondigng;, Exappl es pf (Profy c ent ancludg,, Wi t hout
limtation, %ter and al czoho?'fs]SDS An "a r'ot1 ¢ so \? o qbé gé’r ar or

non- poI@izQ@dt. 2i.A6 dit héH, c&dld CHdbes riotl%dmt,am =acﬁ di cthyd:’er,gens and

t heref qre df?) ot capabl e of hydrogen bonding with sol utes. Exanples,

wi t hout i i fati on, of non- poI ar aprotic solvents, are pentane, hexane,
bedfene, tolMferid, rrmssimﬁller[ed}chl ori de and carbon tetrachloride. 10 Exanpl es

of pol 30l ve e,.¢hl orof o _tetrahydro- furan,

di rreth;aﬁsﬁﬁoff‘%%g g néta‘{]q"?‘rd%nm ol n °8€ presentty preferred

enbodi ment  6f nnns(Bevenntpnomsbed6$osvemt39srerp&ptln sehygnt, sorederably
‘wat er or an al cohol such as ethanol 15 The reaction is carri ed out at

t enper af Ut &s gHdat @Hltrhdn 28 dén tBrmpér-at tike- 2tihe t'edPerlgurk =i J -General |y

from about 13Q,C7 19 ghayt J15=0 1Ce RI&f.er ahly 180Ul 8QC (0 gpauty 0@ .C nost
preferable about ‘75 C to about 85 C, which is about the boi | i ng p0| ‘nt of
et hanolLH)By 340" 2§ nEHREOL hat - ﬁﬁe(ﬁenﬁera't’uﬁeﬂifanéé 20Hi & pref erabl y

Wi thin llcgodqgr ees -Cal g yé of3Ht he;Hr ag jcated tenperature, nore preferably
within 5 degrees Cel cius I'cated tenperature and, nost

preferably, MAERi A Z éééréé‘s} CeI cius of the indicated tenperature. Thus,
fo:j exXgj31 B rop@RpHbnd?) C1 , bS diBFarofnab1-20afke Preferably 75 Ct 5 C
an ‘H NMR (360 MHz, DMSO-d6) & 10.37 (br s, 1H, NH)y, 7.43 (m,
20 IH), 7.35-7.39 (m, 1H), 7.17-7.27 {(m, 3[-[)7, 7.01 (d, J=1.8
Mz, 1H), 3.49 (s, 2H, CH,CO), 2.95 (m, 1H, CH(CHj)gz), 1.24 (d,
J = 6.8 Hz, eH, CH(CH3)2}.
M5-EI m/z 251 [M]”
| 6=(2,4-Dimethoxyphenyl) -1, 3=dihydroindol-2-one
25 'H NMR (360 MHz, DM50-d6) & 10.28 (br s, 1H, NH), 7.17 (m,
2H), ©.93 (dd, J= 1.6 & 7.6 Hz, 1lH), ©€.86 (d, J = 1.6 Hz,
1HY, 6.63 (d, J= 2.4 Hz, 1H), 6.58 (dd, J= 2.4 & 8.5 Hz,
1H}, 3.79 (s, 3H, OCHs}, 3.74 (s, 3H, OCH;), 3.4% (s, 2H,
CH,CO) .
- 30 MS-EI m/z 269 [M]".
) 6-Pyridin-3-y1-1,3-dihydroindol-2-one
'H NMR (360 MHz, DMSO-d6) & 10.51 (s, 1H, NH), 8.81 (d, J
2.5 Hz, 1H), 8.55 (dd, J = 1.8 and 5.7 Hz, 1lH), 8 {m, 1H),
7.45 {dd, J - 5.7 and 9.3 Hz, 1H), 7.3 (m, 2H), 7.05 (s. 1H),
35 3.51 (s, 2H, CH,CQ).
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25 nost preferably, 75 C 2 C. 2-xindoi es and al dehydes, nmay be readily
synt hesi zed using techniques well known in the chemcal arts. It wil04Be6 2004

appr eci atﬁg (méog;lgose skilled in the art that other synt hehhf@ﬁgl?‘;@wgys for

formng t conpounds of the invention are 30 available a
following is offsre% é)y way of exanple and not |imtation EXAMPLES The
fol |l ow ng pr”‘é?)a‘?afi W™ BY exanples are given to 35 enable those skilled in

the arto i@y 3 chaardyoimel siand-andarbOxPi ACt LCEat PS-PEESEHL 4L NVeNt i on.
They should not be 86 0 4 AU6 2004 W 011608[ 4 PCT/ U501 /04813 consi dered as

li mtigthderphepiel ofamidei nvention, but nmerely as being illustrative and
representatiye . _Synt het | €es. . th :_For tion, of
pyrrol es PO’?ll% %Tsélﬁfe%h?r\%.‘#i g %%ﬁ%égg?%p@\ﬁusgd%e d?%%?hrwf ofyrrisl '%Ol)( 3
equbv. )atd -3chQ d od+ Oveezk Hoyx gtk d y bambfie t hE7 @ppy opY | B3 enmeyr rid e di ssol ved
in di neiWIfo){nP%%%idAftgg stf'é)rrigg for two hours thedrlﬁ?%i on m xture

is dil JEEF W LEE bt fTeh 3o APPHFPSETH D e KEFShe precipitate.
whi ch fresmmotirsi acod 1l -eletyeldb x yoyr £4 [ d frad ¢ loy), amiasdigechod ttordA@ and dried in a
vacuum oven t nogbihvoes t haetsdeféégd al dehyde 94\/09t hodZOEE;e Sapo ifﬁ'c@_a];citon of
pyrrol S c})?ﬁ i ampd1 est e A TSI o% a r rol Gca(‘f'“g%i}'yl i e est er
and KOty & -dihfethydguiingpymidEdeH { 306 aid uxed Unind 1 ) .eaftid omicamgd etion i s

i ndicated by .thin |ayer chromatograph TL The coql.ed _reaction mxtrre
ST 3§ v B i TR R, A R e ] S
col | ecturby iflidttercatiionn amashiedacaddtte HZID Gl )dr ivaxbHagd aviviacuum oven to

gve Une deelosg 20w Saecaiond £, MY Gy ILARALR

‘di met hyldfigr mmmmamm;: a(_cﬁjeIDQl-rﬁl)h)dr}cB-t(J;iB}e.di piisa h’;&isﬁrﬁm dried

or o0 LA LA GO g hfdbl e baeot i azple L1, 2 cu v.).

anib t he riteaattiean wittinr redh vintade teomgp et iquved L -ioxadi-Ratled iy dHoC.1 Het hy|

aCEtat%ab%l%hﬁaé§¥$%%ﬁfié'E%f&*%%iéﬁlégégdﬂéiéﬁ%lﬁﬁ%%éﬂﬁﬁﬂgd¥&e as a
pink solid.

'"HNMR (360 MHz, DMSO-d6) §.10.50 (s, br, 1H, NH), 10.12 (s,
br, 1H, NH), 7.9 (s, J = 2.5 Hz, 1H), 7.62 (dd, J = 2.5 & 9 Hz,

20  1H}, 7.38 (d, J= 7.6 Hz, 1H}, 7.32 {(t, J= 7.6 Hz, 1H), 7.13 (d,
J =9 Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 3.83 (s, 3H, OCHy}, 3.69
{s, 2H, CH,}. B

MS-EI m/z 316 [M]".
4-Carboxy-2-oxindole _

25 A solution of trimethylsilyldiazomethane'in hexane (2 M)
was added dropwise to a solution of 2.01 g 2-chloro-3-carboxy-
nitrobénzene in 20 mL methanol at room temperature until no
further gas evolution occurred. Acetic acid was then added to
quench excess trimethylsilyldiazomethane. The reaction

3¢ mixture was evaporated under vacuum and the residue was dried
in an oven overnight. The 2-chloro-3-
methoxycarbonylnitrobenzene obtained was pure enough for the
following reaction.

Dimethyl malonate (6.0 mL) was added to an ice-cold

35 suspension of 2.1 g sodium hydride in 15 mL DMSO. The

reaction mixture was stirred at 100% ¢ for 1 hour and then
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washed with saturated NaHCO8 and brine (with extra salt), dried 30 over
anhydr ousMyS04 and concentrated to afford the desired am de Method 4 AUG 2004
COndensat'gguﬁkﬁﬁldehydes and oxi ndol es containing carboxylic acid
substitue xture of the oxindole (1 equivalent), 1 ¥qUFM%HE of 35
t he al dehyde and 1 - equi val ents qf piperidine (or pyrrola.ci.ne) in

et hanolco(“é.eﬁI &P &8 i%lﬁr“%?ré‘ttugf-'lo G 0°°g7 0 4 AUG 2004 WD 01/ 60814
PCT1US@HE/ 0833 airBaalyilon temelneidr@n (i2s 1isndi)cataed dutet Gn Bie Botils i s then
concentrated and the residue acidified with 2N HC . The precipitate that
forms EfdE&8ReBINLACHYOSaRGaAECAH t8nd CCheh fEEi &di Aoarsaculi®oven to give
the pr . E; satl of. .al i_.ndal ot

cont ai G s AR T e e Sat PGaas TR e e SR ha LSk RISEEY( 1

equb valienr) icé wgteval estiddff iedhéocabtehydedardtracted ejuhvalkents of

pi peri di_.n r ralidine) ,i.n et o] kS stirred at 90-100C unti
10 reagfﬁgﬁggénpﬁégig%gg?l?n 2 g?egg%yb?%g?éT%ét§i%?Epg’i§r§880 &8 to room
t enper ahhiydrand shdiswol isdlihiteh ahdr pencenteealkkedctted ghyevacOum bifl that i on,
washed i et hangl . an I t 0 .-Q| roduct .. |f preci pitate does
not foP%FUEB ! go@FFﬁagggafﬁgnyéagtbéﬁrépﬁﬁﬁ g, &%éoﬁf§?ure is concentrated
15 and puri DirdtbylcdtmenhokyoambographynitCopbrayphedonttoxi(Bdol g}

synt heses The, f ol l,ow nhga€X l.e f_ the thesi s of representati

oxhaores FeERefedo hedoohE Bred SerhPEnElRs Ehe s dooR BF AEAME™ | Bbenti on

i n anymimhnee whatsoryentrAtedr nat éryneses 20 mbee2Baozilndolies.thown as
wel | as .ot her i 5 1o _be u o] ke, the conmpounds _of,this invention
wﬁll,bégo%éné%ggrgﬁ?$§§d%hggge ggg??e%H?nEPﬁe é?guggsgasoﬁe%%%x?glIomﬁng
di scl ofored. hSuch. sYhehssesuandwexi hdbtesedr ehwbtibhnCehétecope and spirit
of this i | On. 1 00-2-0x1 ndo = Ni L.r,0- 270X I 6,3 g) was
hydrog%%g%g%ggétﬁgt%%%o?ﬁégbggoéﬁgg%ggl% igﬁg%%gc %boﬁépg8g$5éyé.o g (60%

I aoktabhe: hexane: goapoandcas as wensotedg18eSPohb- 2- o 30
yi¥d} d) aoktabhe: hexah apogndcad aswhil sotodgi Pofib- @- 6XVhdob e

2-Oxi ngoL g {dy - Mok @01 OLagCet QRiLLT L& y@s cooled to -
'HNMR (360 MHz, DMSO-dé) 8 12.96 (s, br, 1H, COOH), 10.74
(s, br, 1H, NH), 7.53 (d, J = 8Hz, 1H), 7.39 (t, J = 8Hz, 1H),
7.12 (d, J = 8Hz, 1lH), 3.67 (s, 2H). ‘
20 D. Synthesis of pyrrole substituted 2-indalinones.
Example 1
4-Methyl-5-{2-0oxo-1,2-dihydroindol-3-~ylidenemethyl)-1H#-

pyrrole-2-carboxylic acid

d§~Methyl-2-pyrrolecarboxylic acid ethyl ester
C 5 (commercially available) was formylated using method A to give
{73%) of 5-formyl-4-methyl-2-pyrrolecarboxylic acid ethyl
ester. It was then hydrolysed using method B to give 5-formyl-
4-methyl-1H-pyrrole-2-carboxylic aéid (5B%) .
QOxindele (133 mg, 1 mmol} was condensed with 5S5-formyl-4-
30 methyl-lH-pyrrole-2-carboxylic acid (153 mg) using method D to
give 268 mg (100%) of the title compound as an orange-red
solid.
'HNMR (360 MHz, DMSO-d6) & 13.84 (s, br, 1H, NH), 12.84
(s, br, 1H, COOH), 10.98 (s, br, 1H, NH), 7.82 (d, J = 7.5 Hz,
35 1H), 7.867 (s, lH, H-vinyl}, 7.18 {tt, J = 7.5 Hz, 1HY, 7.01 (t,
J = 7.5 Hz, 1H), 6.88 (d, J= 7.5 Hz, 1H), 6.71 (d, J= 2.2
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10 C and 2.0 g N-bronosuccinimde was slowy added with stirring. The
reaction was stirred for 1 hour at -10 C and 2 hours at 0 C. The 04 AUG 2004
preci pitate was collected, washed with water and dried to give 1.9 g (90 %
yi el d) of wtcha/épsdl e conpound. 35 4- Met hyl - 2- oxi ndol e Di et hgTrusasd4aie (3Q

M) in 24 M. of dry ether was added 88 0 4 AU6 2004 WD 01/60814

PCTI VSO £ 04848, Wt h2st s rBag €®;119 g of potassi um et hoxi de suspended in 50
mL. of dry ether. The m xture g cgol ed_.in an ice bath and 20 nL of
'3-nitro-o- xy‘\“%néﬂ?ﬂaﬁb"ﬂmfi’fie&i\r,\? 8t RefM3hs sl owly added. The thick dark

red m xgeie-y@sz heated to reflux for 0.5 hr, 5 concentrated-to a dark red
solid, and treated with 10% sodi um hydroxide until alnost all of the solid

di ssol vedMegingl tar k1 -Reghid x2 npsonhs? r & ERY Ao Wpdel 3Bey hide refeet vk hxi de
unticl the__.r £oLer.g "ggggg&o ¥§#Iow. The m xture was treated alternately
vvitr? 10%3%@%%% B onydrogen 10 peroxide until the dark red

col or was noltMateylptededihydheindoltd-ome {141 ened bffmahd he filtrate
acidified with . hydf o i c,acl The,r i Jo i pitat S )
col | ect®? ?/ns?fg%h{rr?{f%l ’??Jé'?{'%n? arﬁv\é/aglﬁ}é%i %Htgﬁf%a ieé:gz aél%%cf%% ‘ﬁn%%lrdvacuum
to give(DsB gl 48hyg ehaihod 2-oetdive 6230 tmpphesy) astihe acitkdd5 as an
off-white solid. The solid was hydrogenated in nethanol over 10 %

pal | adi UM tarbon to give 9.04 g of the title conmpound as a white solid.
7- Bpono- 5- ciyeime- 2-301 il e DMsdchier @- 2308kendel ebe}618, ghapnd12986 g of N
20 bronosucci ni m de were suspended_in 140 nL of acetonitrile and refluxed
for 3 hiur RrThify |ay®} B ol ographf: (ST ch 82t hcdtatie)y - 2 hours
of ref'ﬂXzéhgeﬂ,EdJi chl or@z 2-pxj hdpleof 0% hxormpuced mgrids -4 R 0.8),
product (Rf 0.85) and a second product (Rf 0.9) whose proportions did not
change &t e¥H)15 Zndt hes, hdile ©ffadr-ef | ux. The mixture was cooled to 10 C, the
precipitate ldected oy yacuum filtration, washed with 25 nl of

et hanol and-%%cﬁzrf(/g% dér}{/ o[r ZO]Vﬁi nutes in the funnel to give 14.1 g of wet
prd8uctEX&®1e \d el d). The solid was suspended in 200 nL of denatured

et hanol, and (8l urd yeashed, by, 30, S id r&dd 934 mnutes. The

m xt ur ; was col |l ect ed
by vaguumdlid+t3-atd dyoxwwash et i tiet2br ]l dstefr et hanol and dri ed

Oxindole (105 mg, 0.79 mmol) was condensed with 5-formyl-

4-methyil-1H-pyrrole-2-carboxylic acid methyl ester (110 mg,
20 0.67 mmol) using method E to give 153.2 mg (81l%) of the title
compound. )
'HNMR (360 MHz, DMSO-dé6) & 13.98 (s, br, 1H, NH)}, 10.97 N
(s, br, 1H, NH), 7.82 (d, J = 7.6 Hz, 1H), 7.67 (s, 1H, H=-
vinyl}, 7.2 {(dt, J= 1.2 & 7.7 Hz, 1H), 7.01 (dt, J= 1.2, 1.7
25 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 6.77 (d, J= 2 Hz, 1H}.
MS (ES) m/2 283 [M'+1].
Example 4
5-{5-Chloro—2-oxo-1,2-dihydroindol-3-ylidenemethyl)-4-methyl-

lH-pyrrole-2-carboxylic acid ethyl ester

30 $-Chloro-1,3-dihydroindol-2=-one (2.22 g, 13.2 mmol)} was
condensed with S-formyl-4-methyl-lH-pyrrole-2-carboxylic acid
ethyl ester (2.43 g) using method £ to give 4.1 g (94%) of the
title compound as an orange solid.

'HNMR (360 MHz, DMSO-de) & 13.95 (s, bz, 1H, NH}, 7.98 (d,

35 J = 2.2 Hz, 1H, H=-4), 7.78 (s, 1H, H-vinyl), 7.18 (dd, J= 2.2
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under vacuumat 40 Cto give 12.7 g (51%yield) of 7-bronp-5-

chl or o- 2- oxi ndol e. 35 5-Fluara-2 -oxindole 5-Fluoroisatin (8.2 g) was 04 AUG 2004
di ssolved in 50 nL of 89 0 4 AU6 2004 WD 01/ 60814 PCTI USO 1104813 hydrazi ne
hydrate aW® ¥éP¥dxed for 1.0 hr. The reaction mixtures wWBFEUEH&MEKoured in
ice water. The precipitate was then filtered, washed with water and dried
in a vaguBmdoven i, &ffbrdéthe (dilé eobpdbutrl. Bi5-MN1ro-2-d&i tdpol €

2- Oxi ndol 50 i SSO) V. 2 neentsate uric,acid and

t he nixtu eé rralzht%'i'lm gt’S ?ﬁl €5 “?:whﬂe éﬁ &?Hﬂdﬁ hgbm ric acid
was added, dpwpwLEg., Af.t2sr (tthe J addi t2 ote of3Ht,he)cmzu:Hg}c. acid the reaction

m xt ure was stl ed 10 ﬁi\ P for 0.5 hr and poured into ice-water. The
precipitate M3l C‘B?ffe%: d rﬂ)ﬁ filtration, washed with water and

cryst alﬁ;‘;@glé rem 50% acetic-acid. The crystalline product was then
filtered, washed W|th water and drled under vacuumto |ve 6. 3 g (70% of

: { BxGh o2 3 T4 ndol 4 et el char ged
with 27, gl 0sl was added sIovay 133gof 2- oxi ndol e_
The re x Er&f@pj é&g (fic Hesd ai ned below 30 C during the addition.
After the addlmvo?uréthefrfea&:iﬂdnlqﬁ%%ce@vas 2stdihyelt chitndado® 20 t enper at ure

f or ed, i t ter. The
pr eci p5¥£]{e was t\(/e\lgé )ed@s\ﬁl &J%t%’? 'anndf&% gaﬁ%%gy@ggj%%loﬁe%% give 11.0
g 00 5-hior okl 0;n-y|4 MW| ol e BB 3ivel dydwisixdlienas: weddasiclholis

further purjfi I I 0 S added to
10 nmL o"fup) adnr’géorclﬁjﬂm dI’OXI g%qrﬁsg%ar%}yé%é‘%?ﬁq &Og:t forzrre gth\q?oom

t enper aftllﬁrf-el*-thﬂeﬁr rnagmrlalirfe Wena remamed donddatratddnagad kdie gulxtdire

col | ect L!i.rg d it 1n k‘@yQ:b:qu'ﬂoQi% 9:620%Y 8! f725t he title
conmpoun as a I te solid I sopropyl am nosul onyI oxi ndole To a

100 nmL §1G#&k %af@dwlﬁh cpmpgunshl or osul fonic acid was slowy added 13.3
g ggoxindol aHNﬁ$he@%@CMh9n pl8ORaER! §I &3 V&§ (‘?'d a?l ngd, bghpw 89 §oduring

the addition reaction mxture was Stirre roomtenperatre for 1.5
.(s, br, 1H, COOH), 11.06 (s, br, 1H, NH), B.02 (d, J = 1.8 Hz,

14, H-4), 7.81 {8, LlH, H-vinvyl), 7.20 (dd, J= 1.8 & 8.3 Hez,
1H, #-6), 6.8% (d, J= 8.3 Hz, 1lH, H-7), 6.72 (d, J= 1.8 Hz,

1H, H-3°), 2.35 (s, 3H, CHs).
20 MS-EI m/z 302 [M'].
' Example 6

5-(5-Bromo-2-oxe—-1l,2-dihvdroindel-3-vlidenemethyl)-4-methyl- -

1H-pyrrole-2-carboxylic acid (3-pyrrelidin-l-vl-propyl)amide

5-Bromo=1, 3-dihydroindol=2=-one (0.16 g, 0.76 mmol) was

25 condensed with 5-formyl-4-methyl-l1H-pyrrole-2-carboxylic acid
(3-pyrrolidin-l-ylpropyl)amide (0.2 g, prepared by method C)

to give 60 mg (17%) of the title compound as an orange solid.

'HNMR (300 MHz, DM3S0O-d6) & 13.61 (s, br, 1H, NH), 11.02
(s, br, 1H, NH}, 8.42 (&, J = §5.8 Hz, 1H, CONARCH;), 8.1l2 (d, J

30 = 1.8 Hz, 1K, H=4), 7.78 (s, 1H, H-vinyl),.7.30 {(dd, J = 1.8 &
8.4 Hz, 1H, H-6), 6.82 {d, J - 8.4 Hz, lH, H-7), 6.77 (d, J =
2.4 Hz, 1H, H=-3'), 3.22-3.31 (m, 2H, CHp}), 2.38-2.43 (m, 6H,

3XCH;), 2.35 (s, 3H, CH;), 1l.02-1.71L (m, 6H, 3xCH:).
MS-EI m/z 456 and 458 [M'-1 and M'+2].
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35 hour, heated to 6B C for 1 hour, cooled, and poured into 90 0 4 AU6 7004
WO 01/ 60814 PCT/US0110-1813 water. The precipitate which formed was 04 Ayg 200
filtered, wé/%i)ﬁ{fﬁg with water and dried in a vacuumoven to give 11.0 g

1o

(50% sul fonyl - 2- oxi ndol e which was used wit U0 $I@r
purifi catl on. 5 A suspension of 3 g 5-chlorosul fonyl-2-oxindole, 1.15 g

i sopr ofyta#RY®e Tand 1.2 nL of pyridine in 50 nL of dichl oronethane was
stirred _ats rgom i enpelatune ok [ ite solid
formsd—fifl're—suﬁ9 e Lefroit d with

hot 10 1e‘t-mvamnﬂolecé‘o-lcelatboe;qyllllecta@c;l,db_\g 3\+asmemmnyfhahumt—|m@1d ditickd  under
vacuum at 4 i ght ive

i sopr opyl am%n(%sulm orqylg Slo |nEI‘oIn§i l1I21N 3‘/%0(119149 BvES 8P Ld HRS69 (s, br,
1F|5NHpopdén@3d pdan Js5=£3zmpd- 8-HE;h¥H}lH4§y590Qé EJcar%oH&lfHﬂKMLﬁ 32
(d, J §5 H§,11H,. NH-SO-% . +§.93 (g, J- 8 Hz, 1H , 3.57 (s, 2H) , 3 _
14 3. 23 0GictiMlapdnopepRylapmidy (094 gq, Pyepayefl bysmetapgHy) to )
5- Phenyliagi 3osngf @oxh - 3f05hed9LELeAc§H§e§Hal 88 9h oran 5g4id

5-chlorosul fonyl - 2-oxindole (1.6 7 mol ), aniline 6. 78 m., 8.4 mol)
and pyri di nefifR n{_:jOf? M2 &Wtﬁw Heheb I 26 nibr wailsﬂ,stri&f}r.edlhtozt oom

t enper aturg_fo ur he reagti i | u h et hyl

acet at gg gﬁ s gﬁg aglﬁj@-f ?Igd \i/i\nﬁf heﬁﬁﬂ%éffr ‘oc 1or|€ 1Er %AGg 3 The
orldani é;HLayerleaé Waslkhed Wit hHswdnyb pi anomaue and brsne 8.dr Hed and
concentpatgd,, Th si due ,nas, Was th,ethanpl (3 5 nmL) and then
chromﬁ'%grgpﬁéﬂ gnégl ffeca geIBV\? @th%t’#%ﬂetﬁzﬁél di dhofoftefthane 1: 9
to gi veHpfH53’ phehy?animosZi f onyd)-,2-0:d g0l 45 (WNM%{,(&QQ WHz, DI\/BO dé) S

10. 71 0. (s 61 ( 7.17-7.22
(m 2H§'?¢‘7%’ oﬁ\wg%g CHQ 97 3! yl;'% mQHJ:H)CHﬂ@ 98@(30' (3 T8 4 H,
, 8.1 B2, Qfs IQEQchQﬁQ(p23d|hydro III-|ndoIe53quon|c acid
r|d|n3y A n chlor -2-oxindole (3 g) and 3-
a?in nopyr i dlbﬁégn%g %‘6)43%1 ad}f? 40‘57)41 ﬁf g stl rred at room 35
t enperBkamglover ni ght at which time a brown solid was present. The solid

was flét%ed washed vmth et hanol and dried under 91
© 5= (5-Rfomo= =oxo- 2-dihydroindol-3-vylidenemethyl) -1H-pyrrole-

"2-carporylic acld {(Z-diethylaminoethyl)amide

5-Bromo-1, 3-dihydroindol-2-cne (212 mg, 1 mmol) was
20 condensed with S-formyl—1H—pyrrol-e—2—carboxylic acid (2-
diethylamincethyl)amide (prepared from ethyl pyrrole-2-
carboxylate by method A, B and then C) to give 162 mg (38%) of ~
the title compound.
'H NMR (300 MHz, DMSO-dé) & 13.53 (s, br, 1H, NH), 11.06
25 (s, br, 1R, NH}, 8.37 (t, 1H, CONHCH2), 7.8B9 (m, 2H), 7.32 (dd,
J = 2.0 Hz, 1H), 6.96 (s, 1H), 6.80-6.84 (m, 2H), 3.3 (m, 2H,
CHz), 2.45~2.55 (m, ©H, N(CH;CH3}: & CHy), 0.95 (t, J =~ 7.2 Hz,
6H, NI(CH:CHi)a).
MS-£I m/z 430 and 432 [M'-1 and M"+ 1].
30 Example 9
5-(2~-0Oxo-6-phenyl-1,2-dihydroindol-3-vliidenemethyl)-14-

pyrrole-2-carboxylic acid (2-diethylaminoethyl)amide

6-Phenyl-1, 3-dihydroindol-2-one (209 mg, lmmeol) was
condensed with 5-formyl-lH-pyrrole-2-carboxylic acid (2-
35 diethylaminoethyl)amide to give 182 mg (42%)} of the title
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0 4 AUG 2004 WO 01/60814 PCTI USOL/ 04813 vacuumto yield 1.4 g (38% ﬁ

2- 0Xx0- 2. . 3-di hydro-| H-i ndol e-5- sulfonic acid pyridin-3-yl ani de. I\éF\’QUG 2004
(360 MHz, ) 8 10.74 (s, 1H, NH), 10.39 (s, 1H, SOZ 7 8 28
(d, 1H) ,W%(@sg?m (m 1H) , 7. 59-7. 62 (m 5 2H), ﬁ%’”%‘%ﬁ WhP 1
7.24-7.28 (m 6.69-6.71 (d, 1H), 3.54 (s, 2H). MS m z (APCl +) 290 2.
5- PhenyH3¥ H&‘S‘ ' 5- Br onp- 2- oxi ndol e (5 g, 23.5 mml) was dissolved in 110
10 nL tol ueng pwe 136onkxet hpaoh-we hssigrggnggangr ?‘ tthg) hegi,pgTetra

ki s(triphenyl phosphi ne) palladium (0) (1.9 g, 1.6 nmol) was adlded’ ol | owed
by 40 rfis,( 80, nﬁﬂh)NZWha@ué@ugtsodﬁuwﬁ@%ﬂ@@mate3 T@ tBi s LA xHuvanwas , added
benzen ronic 0. d th xt eated in a
100 C g"l B% gp ?2 1@ ?he reaét?]gn v—\)/a? ?:Qodl é&ﬁ di'l’ L?% gn\l\n th et hyl
acefat &H), (sooznuw, @ashed muthssaﬂunat6d9§odmunumncamb®@aum (260 ,n),

dri od Gveh-nagRedPantBal FArk: ahefContantPai B 8 GOz o BT sol 1.

Trituratican (w,tbr gosdschhoranetNaaﬁzeﬂﬂqnded 3.8 g . (77% of

5- phenyl - 2- OX|ndoIe as g tap solid. '"H NVR (360 NPB DMSO-d6) S 10.4 (br s,
1H, NH), 7. ‘F&dm/ZJ"Z 1 hnd 7.2 Hz, 1H), 7.5 to 7.35 (m 5H), 7.29 (m
1H), ©x88pfd, 14 = 8.2 Hz, 1H) , 3.51 (s, 2H, CHzZCO) . 25 Ms niz 209 [ MH].
In sim.]lar fashlon t he follomnng oxi ndol es _can be orepared
6-%@3 5.5( 8 ol = idE LA —I-phpde ppmE /BO d6) 8
10. 46 QbEargb&gbk&:azié4f§ddléth§93ﬁ th? )zh%th§l53m£8b 1FD 7.27 (m
2H), 7705 (d, J = 1.1 Hz, ) 2H)~ /279 [M +.

6- (4- But yl pheﬁm%l3%%9&%%66912 oﬁee fﬁlmmg(séomvpli) PVBO-d6) S 10. 39

1 d, s 8 4 3 7.17
(o3 SEoqbhsed. 89chd) s le3tnGyPa B Her el aTclbn %%al%m&%d??? A

6. 99 (gleghglqm5nggth119metgyhgm{ge 2919€FEC2§6 mg {(55%) of the
15 title compound.
‘H NMR (360 MHz, DM30-dé) & 13.54 (s, br, 1H, NH), 11.06
(5, br, 1H, NH}), 7.90 (m, 2H), 7.33 (dd, J = 1.8 & 8.4 Hz,
1H), 6.82-6.85 (m. 3H), 3.55 (s, br, 2H, CH), 3.25 (s, br, 3H,
NCH;), 2.57 (t, J = 6.5 Hz, 2H, CHz), 2.45 (m, 4H, N(CH,CHi).),
20  0.91 (m, 6H, N{(CH:;CHi)a).
MS~ET m/z 444 and 446 ([M'-1 and M" +1].

Example 11. , ' ' -
5-({2-Oxn-6-phenyl-1, 2-dihydroindol-3-ylidenemethyl) -1H-

: pyrrole-Z2-carboxylic acid (2-diethylaminecethyl}methylamide
25 6-Phenyl-1, 3~dihydroindol~-2-one (209 mg, 1 mmol} was

condensed with 5-formyl-lH-pyrrole~2-carboxylic acid (2-
diethylaminoethyl)methylamide to give 277 mg (63%) of the
title compound.
'H NMR (360 MHz, DMSO-dé6) & 13.58 (s, br, 1H, NH), 11.04
30 (s, br, 1H, NH), 7.78 (s, 1H, H-vinyl), 7.73 (d, J= 7.8 Hz,
i), 7.64 (d; J = 7.5 Hz, 2H}, 7.46 (m, 2H}, 7.33-7.36 {m,
2Hy, 7.11 (s, 1H), 6.84 (m, 1H), 6.78 (m, 1lH), 3.55 (s, br,
2H, CHp), 3.25 (s, br, 3H, NCHy), 2.58 (t, 2H, CH;), 2.44 (m,
4H, W{CH.CHil2), 0.92 {(m, 6H, N{CH.CHi}z).
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2.60 (t, J = 7. 5 Hz, 2Hz, CH2CH3) , 1.57 (m 2H, CH2) , 1.32 (m 2H, CH?)

, 0.9 (t, J =7.5 Hz, 3H CH3) . 6- (5--Isopropyl--2-net hoxyphenyl) %)4 6 2004

3-di hych one 5 "H NWR (360 MHz, DMSQ d6) 6 10. 294 S, I\M
d]“grfﬁ-o 7.08 (d, J - 2.4 Hz, IH), 697701(%?@’#8”0461389(dJ

7.15- 7.
08Hz 1H) , 3.71 (s, 3H, OCH3) , 3.47 (s, 2H CH2CO , 2.86 (m 1H,

CI—|(CI—I3)E’23*mplﬁ]123(d J =6.8 H, 6H CH(CH3) 2) 10 M-El mz 281 (M+.

6- (4- Etfip ! 30  nolok ' g l)_q\@_Oda) 6 10.39

(br s, 1K
7 25 (myrmohe-ﬁ cascbmlnﬁ)acw :L?-ccwhxalannno;ﬁr@p?lbamzdelki) , 6.99 (d,

= . 6 J =.7.
Guc) | OHTTS 5tefss i i Mg ey Sorerig s ththy T
6- ( 3- | shyweophw ipHdimpd y) =i 13 -2 hyairme ndlolc 2acime (3H NVR (360 MHz, DVSO- d6) 6H)
10. 37 1H 3 7..27 (m 3
, 7.01("%)0565"'13"&”@@532"5’4@“({%5 4&%§a%wé§@w%mﬁﬁh () 2) .
1.24 ((byrnbl:e—@—&d-ﬂmo@i,l&l—ic(ﬁ-@t@ld elstd\ﬁ: By nﬁattﬁiﬂr[Mk(k;Gé:) to
6- (2, 4- D net 1, 3-d d 2-one 25 'H NMR MHz,
DN(BOd 5 ‘%p@ﬂ ‘H"chﬂfﬁg 1z opn MARUARY) | 6.93 (dd, J = 1. 6 & 7.
Hz, 1H) , 6186m(1d, (305 dué HbmsolH)S) 5 6884, (d, —bZ A1kiz, i) 16,98 (dd,
= 2-4 & 8.5 Hz, 3.79 (s 3H, C[}B 3. 74" (s, 3H, , 45 (s
oHLO cHzgopr. 36, Nghlzlf #5260 G (. ., 717 (m, 1H), 6.99 tm
P vy i g g 5 e 0,
(m 1HB.327. | edd, CHhs 52, alaadm Y. HaH, 16 36 wﬂcmam 5 (&5, H)/
35 3. Sl 9 UG 01/6 / 01/04813 M5 rn/z
210 [I\/]BH(S%?& goémh % ¢ :A)-I n%ggf% Wca‘%bo%]%c&gl ‘(3-chl oro- 4-
et hoxypH@qu:«)fs)-zautlde To a soI ution of 4-carboxy-2-oxindole (200 ng, 1.13

mp4 ) MS-EI m/z 380 [M*].
Example 13

6
J

5-(5-Bromo-2-oxo-1, 2-dihydroindol-3-ylidenemethyl)-3-methyl-

lH-pyrrole=2=carboxylic acid (3=-diethylamino=propyl)amide

2-Bromo-1,3-dihydroindel-2-one (106 mg, 0.5 mmol} was
20 condensed with S5-formyl-3-methyl-1H-pyrrole-2-carboxylic acid
(3-diethylaminopropyl)amide to give 35 mg (15%) of the title
compound. | -
*H NMR (300 MHz, DMSO-d6) & 13.35 (s, br, 1H, NH), 11.00
; (s, br, 1lH, MNH}, 7.89 (d, J = 1.9 Hz, 1lH, H-4), 7.80 (s, 1lH,
25  H-vinyl), 7.74 (t, J = 5.3 Hz, 1H, CONHCH;), 7.31 (dd, J = 1.9
& 8.4 Hz, 1H, H-6), 6.83 (d, J = 8.4 Hz, lH, H-7), 6.63 (s,1H,

H-3'), 3.26 (m, 2H, CHy), 2.41-2.48 (m, 6H, CH» & N(CH,CH3),),
2.29 (s, 3H, CHs;), 1.63 (m, 2K, CHy), 0.93 (t, J = 7.1 Hz, 6H,
N{CH.CHy} ) . _

30 MS-ET m/z 458 and 460 [M"~1 and M'+1]. "
Example 14

3-Methyl-5-(2-oxo-6-phenyl-1, 2-dihydroindol=3~ylidenemethyl) -

1H-pyrrole-2-carbexylic acid (J-diethylamincpropyl)amide
6-Phenyl-1, 3-dihydroindol-2-one (105 mg, 0.5 mmol) was

35 condensed with 5-~-formyl-3-methyl-lH-pyrrole-2-carboxylic acid
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5 and 3-chl oro- 4- met hoxyphenylam ne (178 ng, 1.13 mmol) in
di met hyl formam de (15 i) at roomtenperature was added 04 AUG 2004

benzotri a oxytri s(di net hyl am no) phosphoni um hexaf ho hat e
(BOD reagg@t %Bﬁgﬁf ng, 2.26 mol) followed by 4-dinmethylah %5‘(‘145 ne (206

ny, The. m xture S stlrred o] eraturefor 72
hour s %1 %*@H%’hlmm?%hafar@%t‘éﬂ WMYR hé/l ?géé’t g’qp MHoEHide washed
W th sedms calixmj sodi um bi car bonat e (100 m.), water, 2N hydrochl oric acid

(100 ni), vvalte 3x200 nl) and brine. was t hen dr| ed over maghesi um
sul fate and ¢b tr0ed! Zh MSEsfle 5\/\/&@ $3 t(lslftE‘Fat el Witth: ethyP2acet at e
to gi ve dol e r bo G @

(3-chl or% %et%oxy eny-f) Z%ﬁ d.,ej]ats%a ﬁéﬁi 1%\1%%%0 @Hﬁu DMVSO- d6)

5.16. 5@ (48 (mw, @H ) & LUCIQCEs)z) brZ,. ZBH(SNH)BH 7C9I3(s 1Je# 2mbp 2, 1H),
7.62 ( 9 H)7 J £ 7.6 Hz, 1H), 7.32 (t, J =
76HZCH1H)’ %f3(%d A 1.8 ﬁg(é("g%“”d’w_? 6 Hz, 1H) , 3. 83 (s,
3H, OCH3) , vB69 (m/z 24-56 CH-H?)] I\/B- Bl mz 316 [MI*. 4 -Carboxy-2

- oxa. ndol e ?]seeqt%m ution' of tri met hyl si |l yl di azonmet hane in hexane (2 M was
added a solution of 2.01 g 2-chl oro-3-carboxy- nitrobenzene in
20 nL et et iy -GoB A er-ad i vl 2 rid o 1103 - f U HNm el dS, 18 VOl et L -
ocecurred. Acetic aclid was tlhen adde 0., quench excess

-

tr i fet BylRunAkier aaagbaty Litheagishckd wi exhyianinas npopyd) 28de ed under

vacuum and thed@sddua mldfyd&d;mdmmw @erningt 0. Bhamé16hharso- 3-
met hoxycar bonyl1ni t r obenzene abtai ned was }gure enou%rr: for the foI I ovm ng

react | GRS REChy1L thalforar@ e U ASh ¥eas! Fdyed A6 ~am ecdosgild © 35id

SUSpPensizor i@t hd-1hnd reRdioppineiidde dan glibdrls .(3BRg Jfeasll QN cllext ure was
stirred at 100 C for 1 hour and then 94 WO 01/ 60814 PCTI USO1/ 04813 cool ed

to rooﬁotn@r?ﬂfé‘rdature - 2-Chl oro-3- met hoxycarbonyl ni trobenzene (2-15 g) was

adggd in onéypepki enooandz hemsbxteyesvas. hsated ke, 109, GuAor o Srdours.
The reaction mxture was then cooled to roomterrperature poured 5into

i ce .wat{ér, bxei ditfri &d)t-o plE85 7an® dtr 2dtled Wwith (&t-hyl = dcé8t HRe. 1¥he organic
| ayer was o \A%Sh@d (Wt t;)_thrl rg;e Godl’(l ed 19Mer 3 .anhydr oy segi:um syl gt g; and
concent rated to give 3.
24, CHs), .41- 2 48 ( m, GH CHy & N{CHsCHy)a), 2.29 (s, 3H,
CHy), 1.63 (m, 2H, CHz), 0.93 (t, J = 7.0 Hz, 6H, N(CHCH3)z).
20 M5 m/z 410 (M'].

Example 16

5-({6-Methoxy-2-oxo-1,2-dihydroindel-3-ylidenemethyl)-3-methyl- -

l1H-pyrrole-2-carboxylic acid (3-diethylamino-propyl)amide

6-Methoxy-1, 3-dihydroindol-2-one (82.5 mg, 0.5 mmeol) was
25 conde.nsed with S-formyl-3-methyl-lH-pyrreole-2-carboxylic acid
{3—-diethylaminopropyl)amide to give 63 mg (31%) of the title
compound.
'"H NMR (300 MHz, DM30-dé&) & 13.22 (s, br. 1H, N#), 10.86
(s, br, 1H, NH), 7.39-7.63 and 6.37-6.55 {(m, 6H), 3.73 (s, 3H,
30 OCHy), 3.3 (m, 2H, CHy), 2.45 (m, 6H, CHy & N{(CH:CH3)2), 2.28
(s, 3H, CHj), 1.63 (m, 2H, CHp), 0.93 (m, 6H, N(CH,CHs),).
MS m/z 410 [M"].
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di et hyl 2-nmet hoxycar bonyl -6-nitr' ophenyl -' mal onate. D net hyl

2- met hoxycar bonyl - - 6-ni trophenyl mal onate (3.0 g) 10 was refluxed in 6@ Atg 2004
of 6 N hy %orl c acid overnight- The mxture was concentrated to

dryness, 2@ W% hanol and 1.1 g of tin(I1) chloride wer BCLHIAUHERY t he

m xture was refluxed for 2 hours. The m xture was filtered through Celite,
concent?—Ml‘anH' chromat ographed on silica gel u5| ng ethyl 15 acetate

hexane; £C ' 0 f - oxi ndol e

as a oTris 2

(s, br té.lH:ale‘tﬂl;O?Z.Eﬂliqj,ncﬂol:eﬂkﬁqaﬂ_ﬂd)}gﬂlégactiq 02:d:8é*|zhy]]£}ﬂ);no-7 12 (d, J
= BHz, | m:. (s, 2H) . 20 D. Synthesis of pyrrole substituted

2-i ndol anple 1

4- Mst hyl - 5- (Q, -1 %@M@Ml&’bl}ddcﬂl&ﬂ%é}wdxﬁhc acid eth 1

pyrroIeZCar . roI carboxylic id eth% ster c5
(commer®t Rg"\)%/t %Qg‘)dd ﬁb‘ r&hm—g‘féﬂv'e Y %399 of .
5- forny5741met¢M0-2¢W)r®Ja@cefrdmeat@camsirej Mdehesterondi Bas tdeve

hydr ol ysed using nethod B to give 5-forny

4- et hyd = ﬁ%w-ﬂol%ﬁﬁcmﬂhyd@a&fﬁl(mdola I3 rpcidd mmol ) was

condensed wigty BmfcarmA A n 30 oTeidevl -2ty T (ol e 2r,car hoxuldig asidd (153 no)
using nmethod-D to dive 26B ng (100% of the title conmpound as an

or 4Age-Ganflenssid dfuqmmf@@wlmﬁﬁ OvEotedrahyerogd H-g scmdollig-INH) |, 12. 84
(s, br, a]ﬂﬂ)ox(}q@é) aC1Jc10 %8-d(1%:thl}rl»am]ﬂﬁoem|1’|)ylg a?nJ,deBa)l( &7 ‘1;)‘ b g’sidg 35 1H)
,767(s H-wng . 01 (%, =7.5

Hz, 1HZ- ?6988(6(7&} > t’rlestmztlellqpmp%mﬁla@da yes_ilgwoozram@ 2@@4@5 0 4 AUG

2011 WO 01/ 6F8§§}Tpgéblsgl}é04§&§oj:[§6 1$-|)l3 %1325 (S1H 3HygfH §i 0 (negat ive

node) 266.8 Exampl e met h™1%2-0x0-1, 2-di
dr0| nddli,3NH,dénéndich 1H, BHLEH 7r.r7@I d62 dair.b@x-fll.l g.ae ddd J=2.1

?%? rr]rg;l diarret hyl'y%lfI B‘d?’l())l'e-’griga& g>7<3]/‘ A;fé}lqmls) ngg rrg‘fnggl g‘drf\rlamtmd Dto
gl ve 280, mAnEB6Y .of (lshe2H|,tl:9NH), 2.5 {(m, &H, 3xXNCH;}, 2.78 (br m,
2H, pyrrole CH.), 2.72 (br m, 2H, pyrroleCH), l-z {br m, 4H,
N{CH;CH3)3), 1.74 (br s, 4H, CHCHsCH,CH;), 0.96 (t, J = 7.4 Hz,
BH, N(CH;CH;}:}. .
20 MS-ET m/z 484 and 486 [M'-1 and M'+1].
Example 1B

3-{5-Bromo-2-ox0-1,2-dihydroindel-3-ylidenemethyl}-4,5,6,7- -

tetrahydro—ZH%isoindole—l;carbogylic acid (3-diethylamino-

propvyl)amide
25 5-Bromo-1,3-dihydroindol-2-one (20 mg, 0.1 mmol) was
condensed with 3—formyl-4,5,6,7-tetrahydro-ZHFisoindole-l-

carboxylic acid (3-diethylaminopropyl)amide {30 mg) to give 33
mg (46%) of the title compound as an orange solid.
'H NMR (360 MHz, DMSO-d6) & 10.9 (s, ];H,_NH),.B.O (m, 1H,
30 NH), 7.68 {(m, 1H, ArH), 7.4 {m, 1H, ArH), 7.2% (d, J= 1.9 and -
g.5Hz, 1H, AzRH), 6.8 (4, J = 8 Hz, 1H, ArH}, 2.7 (br m, A4H,
2xNCH;), 2.4 (m, B8H, 4xNCH,), 1.7 (br m, 4H, N(CH,CH3)a2), 1.6
(br m, 2H, CHCH,CHz), 0.93 (t, J = 7.4 Hz, 6H, N(CH;CHi)3).
MS-EI m/z 499 and 501 [M" and M"+2].
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conpound 10 1HNMR (360 MHz, DVBO-d6) S 13.82 (s, br, 1H, NH), 12.88 (S,
br, IH 7.83 (d, J = 7.5 Hz, 1H) , 7.65 (s, 1H Hvinyl) , 7.26 (t, GJMUGZU[N.
7.5 Hz, 1 27.09 (m 2H), 6.70 (d, J = 2.2 H, 2

CH3) MB -0 yfpb [MH ]+, 15 Exanple 3 4-Methyl -5- (2- ox8‘31’%‘5%”‘”(8

2-di hydroi ndol --3-ylidenenethyl) -1H pyrrol e-2-car boxyl i c acid net hyl

ester Ckra@ete 1405 ny, 0.79 mmol) was condensed with 5-fornyl -

4- et hyh= L6 BYSEOL = 2z Sa1 bPxy] 1 $4AGH AHBL BV 89 Sdmd 11101 1Ug , §050767 ?gglo)
usi ng

MHz, EMEEﬁﬁ@hYQIQ. Eﬁ¢$@#n¢ﬂlei}+6$£DOXYchQWClds(3tpyrn¢ﬂldkn¥1- 7.82 (d,
J—76 7.67 (s, 1H H- vinyl), 7.2 (dt, J= 1.2 & 7.7 Hz, 1H),
7.01 tgméyk%’i“fld’?? 25 Hz, 1H), 6.90 ( d, J=7 . 6 Hz, 1H), 6.77 (d, J=
2 HB, 1H) WI(CES) m&-mqwmmlam e(80 5uq,5-CH onwe R} owads | , 2-di h

dr oi ndol - 3 t rrole C 0 |JC | d ethyl ester

30 5- ChLI:or P?-Pecf? ydr0| naror?yr% one ?‘2 ZrZEtral-i‘?z? an%r%l’) %ré %nlﬁlensed wth

5- fﬁrgyd;szmm 4a1d-iq)y(r3%5&ﬁ;mhmw+yllpmpﬂ)&mﬂud EREImd P. U3 gl)_35| ng

met ho to pive of _t title c ound as an orange, sol i

THNMVR (%’B‘Oenﬁz %\&%5‘%6) @fb"'gts“(h%e ‘-‘b‘F“‘p‘TH“P% %E’é}a“(%ﬁ“%ﬁsg EC

1H, H-4) , A %8r(g36bHvHLE, - mmspkﬁs; 3 18 @dds, JEHZ gﬂ)961© .4 AQG 2004 MD
1H,

01/ 60814 PCT(US01104813 & 8. 3 H 6) ,
H 2P, N34 §8 O 2HGNE T4, 3+('3“r) 1ty rz‘fi)f(q? 39 (D WJ OCH2CH3)

, 2.33 {58 3K, G 1.7l (g HZ 71;? W SHe @CH%CH%)J@ 1, Mg, 330 [M]
5 Exanple 5 5- (5- ChI or o- 2- 0X0- 1, 2- d droi ndol - --ylldenerret iyl -'4- met hyl -

1H rrdED2- Garboby e 2& dzﬂﬂﬁfkt)urg éf (m, 4H, 2xpyrroleCH,), 2.5

5- (5- chiyr G 2-@@x owlyBr @i hy.gr oingol 8H, C
yli denedrret hyl)-4 F\rlét 33 wpyrrol e(b} énar boxyl | yarcrlod' W%yfquLOCH%Ct%CHfl. 3 0,
4 mmol arghdQPetds s um hydroxi de in methanol (25 nl) and ethanol (25 nl)

wagsheat ed tvaJeaf Iy 140k QUEr RigNtev® and M*+2] .
Example 20

4

3-(2-Oxo-6-pyridin-3-y1-1, 2-dihydroindol-3-ylidenemethyl) -

4,5,6,7—tetrahydrof2H—isoindole—l-carboxylic acid (2-

diethylaminecethyl) amide
20 6-Pyridin-3-yl-1, 3-dihydroindol-2-one (60 mg, 0.4 mmol)
was condensed with 3-formyl-4,5,6, 7-tetrahydro-2H-isocindole-1-

carboxylic acid (2-diethylaminocethyl)amide (80 mg) to give 50 -
mg (38%) of the title compound as a reddish solid.
4 NMR (360 MHz, DMSO-d&) 5 13.4 (s, 1H, NH), 11 (s, 1H,
25 NH), 8.9 (d, 1H, NH), 8.7 (dd, 1H, ArH), 8.1 (dd, 1H, ArH),
7.9 (d, 1H, ArH), 7.6 (s, 1lH, CH), 7.5 {(dd, 1H, ArH), 7.3 (dd,
1H, ArH), 7.1 (m, 2H, ArH), 3.35 (m, 2H, CONHCH,), 2.8 (m, 4H,
2xpyrroleC#), 2.5 (br m, 6H, N{CHCH3); and NCH:), 1.75 (br s,
4H, 2xpyrroleCH,CH;), 0.9 (t, 6H, N(CHCHs}:).
“30 ' MS-EI m/z 484 ([M']..
Example 21
4-Benzoyl-5-({5-bromo-2-oxo0-1,2-dihydroindol-3-ylidenemethyl)~

3-methyl-1H-pyrrole-2-carboxylic acid (3-

diethylaminopropyl)amide

35 To a4 mixture of Denioyl chioride (1 egquiv.) and aluminym

grlaride (1 2guiv,] in A4ghlzEssthans at U ¢ was addsd sthyl

id3




I nsol uble materials were renoved by filtration and the m xture was
neutralized with 6N hydrochloric acid to give 0.876 g (700.) of the ﬂMU@ 7004
conmpound 15 t HNMR (360 MHz, DMBO-d6) 6 13.80 (s, br, 1H, Nl—q_ 12.90 (s,

br, 1H, O¥&Y/e%841° 06 (s, br, 1H NH) , 8 02 (d, J = RCT/gSppo4813

H—4),78 s vi ny| 7.20 (dd, v 8 &8.3H, 1H R6), 6-B9 (d,
=" B. ?é‘élf'ﬁit]}l-\ﬁl? ‘P%Xﬁél? §o§ g age b e‘i‘H“’#s The ompstyge ' was CHg) .

20 NBJEtIﬁﬁbd“Hk[@@ﬂc Eﬁ@nﬂ|ﬁr6 The mlxture was then extracted with

5- (5- Brono- 2- oxo-1, 2-di h dr0| ndol - 3-yl i denerret hyl ) - 4- net hyl - 1H

yrrol e-gk lﬁﬁ?ﬁa\tce afh A%k e ol 1@ ENE HOmpH P&idddC extracts

5- Br onyd s a3 -l JREd QA0 s 2002t & 46d Qum Ob 62 FEBN A V8 2 £0Relensede i th

5-f ornyl - 4- et hyl yrrol e-2-carboxylic acid
(3 Byr a5 RARCERREARAS) S (03 PEY O pr e by T tbimeyhy kol it ve 60

(17% ((%Jy Lr&geuzu & HUmAund asian orange solid. 1HNWR (300 Mz, “MsSO d6) 6
13. 61 1H, NH), "11.02 (s, br, 1H NH , 8.42 (t, J = 5.8 Hz, 1H, :

CONHCH2) 8\ T XERLE) 0@(3“*’@@3}3!42_3-15-1"51141391'13’]7‘1?81(}51‘1'(2].]}&3 A+ vinyl) , -
7. 30 (%rbljxyljj.cg a‘&ﬁ,% et‘i’ﬂ),iz’esu_ér H(4f5)13 %821'_% CbCIS@}O_l )8 a§g:l__gc zél ( H7), 6.77

(d, J = )y, 3.22-3.31 | m 6H,
3xCH2) amr@r@@m( @ltzﬁtecHés‘)B 918D (Im BHMBxCHR)e travyaEP iyram56 and

58 | Mk i) 187 G 209400 il GQg%ﬁyﬁgZ/ USELL04HE . Exup e 7

Brono- 2- 06X 0- X3yl denenet
1Hpy' r sleac2icar Béxiire a@Sd t(k@rducemi;ﬁchmam:q@rtm@c& )ma;m d.‘e:OAc and

5-Bro I ROl 2+ 7
5-for @hlﬁ b liéqfa%l—l-r%%y E{o 9(e) kg'tggr%&lgl‘ | %aé%og\nm(% i et hyI a%q%g?)'% )am de

(0.2 g¥easr éb&nedaﬁveﬁemﬁ(ﬂl O g, g?lrvl@GBOanji%B(ngdf CoheenttHQEdorrpound as

dy, 1 3 6 = hHl, - 11.02
an ol argg1sakhiby LENEH6I0R M dNIRAPR SATLY 69 Preasiht M T

H-]45) ’50971800’5}; 5Iﬁorﬁy\;rﬁyrﬂ)ethwlsm(wrrple-2@a&b@xxlm agHd @yl 6. 82
) T3Eg g YR e T O e ) . 3 (HSB,)sh gy
61 (m 2H, éﬁﬁyomoolgé -dihydyos= inplolr 2rpnegmasNcoarBaoRey ®ith18-Me- Bl nf z
458 andef6@yl Ms=kapfyM-32hechyl-1H-pyrrole~2-carboxylic acid using
method D to give 4-benzoyl-5-{5-bromo-2-oxo-1,2-dihydro-indol-
20 3-ylidenemethyl)=3-methyl-l1H-pyrrole=2=-carboxylic acid.

The above carboxrylic acid was tﬁen coupled with N, N-
diethyl—l,3—propanediamine using method € to give the title
compound. |

'H NMR (360 MHz, DMSO-d6) & 7.96 (m, 1H, CONHCH,}, 7.76

‘45 (d, J=7.0 Hz, 2H), 7.88 (t, lH), 7.56 (m, 2H), 7.40 (s, 2H)
7.33 (dd, J = 1.6 & 8.3 Hz, 1H, H-6}, 6.84 (d, J = B.3 Hz, 1H,
H-7), 3.33 (m, 2H, CH;), 2.42-2.46 (m, 6H, 3xCHy), 2.10 (s, 3H,
CHs), 1.65 {m, 2H, CH), 0.94 (t, J = 7.0 Hz, 6H, N{CHCH:)>).

MS Electron Impact m/z 564 [M'+1}.

30 Example 22
4-Benzoyl-5-(5-bromo-2-oxo-1,2-dihydroindol-3-ylidenemethyl) -

d-methyl-lH-pyrrole-2-carborylic acid (d-merpholin-4-

ylpropyllamide
'H NMR {360 MHz, DMSO-d&) & 14.10 (s, 1H, NH), 11.14 {(br
42 s, 1dH, N#&), 7.%92 {m, 1lH, CONHCH;}, 7.75 {(m, 2H), 7.69 {t, 1H),
7.56 {m, 2H), 7.42 (m, 2H), 7.33 (dd, J=1.9 & 8.3 Hz, 1lH, H-
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Exanpl e 8 S-(S-Brono-2-o0x0-1, 2-di hydroi ndol - 3-yl i denenet hyi ) -1 H pyrrol e-
2-carboxylic acid (2-diethylam noethyl)am de 04 AUG 200!

S- Br ono- l\yaﬁgwtﬁgroi ndol - 2-one (212 ng, 1 nmol) was 20 condensed w
5- f or ny| | e- 2-carboxylic aci d (2- diet hyI ani noet hWS’Hﬁ‘?’é“és’(spr epar ed

fromethyl py, boxyl at thod A, B and then ive 162 ng

(38% o L {Cfe %orrpa% 7 a zng VE:L ﬁ\/BdI'%)z@*‘%?s 53. %§ br, 1H

NH) . 1e 064 2563, 2. ,351Hm,NF@H, Bl (L - 21hh §6§NH§#2)CHJ;7 89 ?(Cm F{rr?.H) 7.32

(dd, J= 2.0 Hz, 1H) 6.96 Is, 1H), 6.80-6.84

245223‘5(qﬁz>6H CHZCHB)Z&CHZ) 0.95 (t, J= 7.2 Hz, 6H N(CHZCHS)
. N?’EEJJH Oand 432 [M-1 and M+ 11 30. Exarrple98—(2 Oxo- 6- hen .

112 rol | -3- lideneneth 1)-I1H p rrole-2-carbox lic acid (2-dieth

Ianﬁnoelt-fﬂelrbzan‘mld-efi o6 tPieihyd = uze:mwmmmmramwa{@@amndmmmas

condensl W|th5f20rrgl-x .vaald!f 3

di et hy|-siReesy i a4 5 A= 5q iHeAU6 26" WO

01/ 60814 PCTAUB@R/ QéﬁbSM@iQrmwsdJ dJSITI Nwﬁq(lsoq)swm OVBQ: d1B)18 1856 (s,

br, 1H, NH) , 11.06 (Sr br, IN, 8-36 (t, 1K, CCNHCHZ) 7-77 (S, 1H,

H vi nyl9 TH7NA (-0 v gHg CONGCH2Y, 63- 74, (B =1R) 2 Pz672H), FHI6 (m 5

2H) 7.7 S - (m_ 15H) 0 1

2 s 35§%A$U11%HQH 3?114 1@- H Vfﬁfﬁi M, ﬂ%}% @H@CHggbz h%lge (t. 3

6.19 HAHI6H3-RE M2 Z)Hzllx/SZErMm(@ 4Q8H[|vﬁ]cCHz>5xaanMe (0 13H.5-

(5-Bro 0x0gd. 1 29sdi in 3r-ylidenenethyl) -1Hp_yrrole-

2-car bg’%/fl cfaggdl(gsdl{gghyﬁamgﬁgg I) nmet hyl - am de

5- - Brono- 1, BiSdlﬁﬁ?drtGmd(ﬂﬂ@CGn@/(ZZﬁ@%dM' mol ) was condensed with

'5- f or mgl %3#51 Er,,ol e--2-carboxyljic acid (2- diethylam noethyl)nethylamde.to

give 24 %)5/ % of the 15 title conmpound. 1H NMR (360 MHz, DMSO-d6) ' S

13. 54 @sBebrpylHp-NR)-brbincG€ -oxs-1b2~diHydNH)i ndd196 - Qnmctahﬁameihgmedd J =

1'?5& %'—#lelE'ﬁyl'—lH—pyrroleQ-carboxylic acid (3-pyrrolidin-1-

vipropyl) amide

'H NMR (360 MHz, DMSO-d6) & 14.01 (s, 1H, N&), 11.18 (br

s, 1H, NH), 7.98 (m, 1H, CONHCH,), 7.75 (m, 2H), 7.68 (m, 1H),
7.55 (m, 2H), 7.40 (m, 2H), 7.33 (dd, J= 2.0 & 8.2 Hz, 1lH, H-

20 6), 6.84 (d, J = 8.2 Hz, 1H, H-7), 3.34 {(m, 2H, CHy), 2.42-2.47
{m, 6 H, 3xCHx), 2.09 (s, 3H, CHy), 1.70 (m, 2H, CHp), 1.64 (m,
dH, 2xCHs) . | | -
Example 25
d=-Benzoyl=3-mecthyl=5~(2=oxo=6=-phenyl~1l,2-dihydroindol-3-

25 ylidenemethyl) ~1Hd-pyrrole-2-carboxylic acid (3-pyrrolidin-1-

ylpropyl)amide

'H NMR (300 MHz, DMSO-d6) & 14.15 (s, 1lH, NH), 11.16 (br
s, 1H, NH), 7.98 (m, 1H, CONHCHs), 7.77 (d, J = 7.7 Hz, 2H),
7.69 (m, 1H), 7.53-7.63 (m, 4H}, 7.44 {(m, 2H), 7.33-7.37 (m,

30 2H)Y, 7.24 (s, 2H), 7.12 (s, 1H)}, 3.36 (m, 2H, CH;), 2.43-2_.48

(m, 6 H, 3xCH;), 2.12 (s, 3H, CHy), 1.74 {(m, 2H, CH;), 1.69 (m,
4H, 2xCH,).

MS Electron Impact m/z 558 [M'].

105



1H), 6.82-6.85 (m 3H), 3.55 (s, br, 2H, CHz), 3.25. (s, br, 3H NCH3),

2.57 (t, J= 6.5 Hz, 2H, CH2), 2.15 (m 4H, N (CH2CH3) 2) , 20 0.91 (I ABIH7004
N ( CH2 MS-El nlz 444 and 446 (M-1 and M +1] Ex

5- ( 2- OxO- %Oéﬁ@?ﬁ}f 1, 2-di hydr oi ndol - 3-yI i denenet hyl ) - 1H PCPuSoriiss

pyrrol e-2-carboxylic acid (2-diethyl am noot hyl)net hyl am de 25

6- Phenyt*3™3t1i4f dr oi ndol - 2- one (209 ngy, 1 mmol) was condensed with

5-f or my -ddd& 2 11-Gl-e- 2ttt d-G.@rid A2 Hdicidndani Smet hyl ) met hyl am de to

give 277 m ' a DMSO-d6) 5 13.58
(s, br ylidergmet byl )oB g thy L teH-pptr roig-2 -appory Liqnadddsii@a ), 7. 73 (d,
J=17. 1H ' 2H) , 7.46 (m 2H), 7.33-7.36 (m
2H), 7. .78 (m 1H), 3.55 (s, br, 2H CH2) ,

3. 25 (s br 'H3NMMRNC3BB) MHz2. BBSQtd62H 13 C9R) (s, 21KW4 WH), LH, 08 (GE2CH3) 2)

Exarpl 180 N 784 A%xd%, SORHT Al o AidR- 40 | PBbr  dndon By SR

pyrrol e Zacarhorwli c 7aqisd (s3- dinet Ipylvamquprqpyju) am, der Xigndolte ,( 66,5 ny,
0.5 nmal ) was condensed with 5-forny -met hyl - IH pyrrol e- 2-car boxyl i ¢
aci d (3—4diretthyllardidfoprbpy19)dnitdé - C‘plﬂépallgel f“ré‘r’n 3- feorky 18- wethydl -2 1H
pyrrol e-2- qar bexyhi c jagiqd (&t hwhy e@t:@r)byan@’sh@lq Brihepu), t0 40ives 89 ng
(21% of ‘the'title compound.. IH NVR (300 MHz, DWVSO d6) 13.34 (s, br, 1H
NHO ., 10.8% 1o @8CHpt, ZHLONKF. 34, ©8:)7. 67 7(3m[TBH)2Hr TH) 27 (-9 1R, -
6.99 (Qy  BHkp,y 6.87 (d, J 7 . 6H2 1H) g 6.63 (d, J =1 Hz, 1H , 3.26 3.
32 (m 2H, CHzf2 2.41-2.48 (m 6H, CH2 & N (CH2CH3) 2) , 2.29 {s, 3H,
CH3) , 1. 63M(5mElEHtrGF42)ImPagt9@/€t513 M712 Hz, 6H, N (CH2CH3) 2) . 15
MV5- El Qaﬁ; ggozg,lvr) Exanmpl e 13

5-(5- B 0X0- 1, 2- di hydr oi ndol - 3-yl i denenet hyl ) - 3- net hyl -

1H pyr neBenzogfar-bexw-metaomg (Zsodpetlhm-amhpdrpmpwl)-am de

5- Bronp- 1, 15 055 ondensed with
S ool 10,025 BURL) 133 30,:5079e
. (3-di pyhybariﬁmopiﬂp):awdléﬁmcbdgl ve 35 ng (159% of the title
' NMR (3¢90 MHz, DMEO-d¢) & 14.24 (g, lH, NH}, 10.90 (B2
1K, NH), 7.%7 (m, 1H, CONHCHg), 7.75 (d, J = 7.2 Hz, 2ZH),

SI'
7.69 (m, LH}, 7.5%6 (m, 2H), 7.24 (s, lH, H-vinvl}), &.79 (m,

20 2H), 6.66 {(m, 1H)Y, 3.67 (s, 3H, OCH3), 3.34 (m, 2H, CH:), 2.43-

. 2.48 (m, 6 H, 3xCH;}, 2.14 (s, 3H, CHy}, 1.71 {(m, 2H, CHy),
1.6 (m, 4H, 2xCH;). ' T
MS Electron Impact m/z 512 [M"}.

Example 28

25 4-Benzoyl-5-{5-fluoro-2-oxo-1,2-dihydroindol-3-vlidenemethyl) -
3-methyl=-lH=pyrrole=2=carboxylic acid (3=pyrrolidin=1=-

yipropyl)amide

'H NMR (300 MHz, DMSO-dé) & 14.20 (s, 1H, NH), 11.14 (br
s, 1H, NH), B8.03 (m, 1H, CONHCH2), 7.75 (m, 2H), 7.68 (m, 1H),

30 7.55 (m, 2H), 7.38 (s, 1lH, H-vinyl), 7.08 (m, 1H), 7.01 (m,

1H), 6.87 {m, 1H), 3.34 (m, 2H, CHy), 2.42-2.48 (m, 6 H,
IxCHp), 2.09 (s, 3H, CHy), 1.70 (m, 2?H, CHy), 1.65 (m, 4H,
2HCH,) o '

MS Electron Impact m/z 500 (M").
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conpound. 'H NMR (300 MHz, DVBO-d6) S 13.35 (s, br, 1H NH) , 11.00 (s, br,
1H, NH) . 7.89 (d, J - 1.9 Hz, 1H, H4) , 7.80 (a, 1H 25 Hvinyl) gmUﬁmm
74 (t, " IH, CONHCH2) , 7.31 (dd, J = 1. 9 & 8. ,
6. 83 (d 0%1’3*’% 1H H7) , 6.63 (s, 1H H3') , 'i‘érfggﬁ”" : CHZ) ,
2.41-2. 48 ( 6H9CJ-|2&N(CJ-|2CJ-B)2), 2.29 (s, 3H, CHS) 1.63 (m 2H
CHz), OE%amp ‘—‘? W7.1He, 6H N (CH2CH8) 2) 30 MS-El mz 458 and 460

(M- 1 anda e -s Bl &nd b ~oxo-1,
3-Meth

ol - 2-meiE k- LI el ‘di%lttbp# i e ich Bani de
6- Pheny i i (165 ng, 0.5 nmmol) was 35 condensed with
5-for = =carboxylic acid 100 0 4 AUG 2004 WO 01160814

PCTﬁUSOl/043E§(quhkﬂ&ndxhydnqnxnﬁdb%ﬁnqnatmaqyaqndﬁhéthKBthﬁ the title
d O 37 1H N 02 b

fﬂ”"ﬁ‘ﬁ)” %‘w %Jﬂ\@ ig'?(prﬁ“ﬂi‘, ‘814%) bf“zﬂl %ﬁfH)zf% é?ln 6H,(SCI—|2r&

N ( CH2GH3)tr) amihRer sy 1 )3 i deH3)preph et (fmon2H,-ac@dz)l -5 -Ecddn =3 = 7.0

EZ (56H|vé‘t N%Eﬁ%%@é“ r@%%gﬁm%ﬁ% %ﬂl\f‘% &&ﬁ@m%ﬂe %3( Mstiad Blo 1H-

rrol e- ZHaH ng dd Giaed dre3tditgteh doafzadmrd ro | )am de
5- Met hoxy- 1, 3- di hydr oi ndol - 2- one 5 mvol) was condensed with

5- #8r ny - 3- nét HYR- |<m09yw{@pengsea¢5a)x§|1 Ja%.’ b (BHdi%hy| ki B®pfbpyl ) ami de
t 8 99 f t t | 5,1H de) 6
19 9 & qug “{fﬁ e 18 g, (?O’@Eﬂpfangr\#é s R4S g%Wz e o)

(d J :th, L8i|—lzl BllH)z it ‘B2~416 7900 (2, J=60 - s& BHp, 3. 73H(sl-{3H

) ( e s ( 2.29 (s,
3H @3‘ h 2h, %cﬁzfz" 3%(5%3' #70 By, ng 9&2%3%«:5%) ‘i .
NG m--mm:mcwu Exdfiple, 16 H, CH; & 3xCHy), 1.64 (m, 2H, CHy), O.

5- hox +2-0%0 2-di h al --3-ylidenenet hyl) - 3--net hyl -
Fé yrro 'e-"2- caréo%%rlgqac*gE%%Egﬁéﬂhylanlno--propyl)anlde

6- Met h@®xpub 12 @ohydr oi ndol - 2-one (82.5 ng, 0.5 mml) was
d=pcetyl=5=(5-~bromo=2-oxo=1, Z-dihydroindol=3=-yvlidenemethyl}-3-

methyl-lH-pyrreole-2—-carboxylic acid (3-pyrrolidin-1-

yvlpropyl)amide

20 'H NMR (300 MMz, DMSO~-d6) & B.14 (m, 1H, CONHCH;), 8.10
{s, 1H., H-vinyl), 7.70 {(d., 1H, H-4), 7.36 (dd, J=1.6 &« 8.1
Mz, 1H, H=6), 6 6.85 (d, J = 8.1 Mz, 1H, H-7}, 3.32 (m, 2H, CH),
2,57 (s, 3H, CHCO0), 2.44 (s, 3H, CHy), 2.35-2.48 {(m, 6H,
IxCHa), 1.65-1.71 (m, 6H, 3xCH).

25 ME m/2 499 & S0L [M'] & [M7+21.
Exampla 31 '
4-Acetyl-5-({S-bromo-2-oxo-1,2- dzhydrolndol 3-ylidenemethyl) —3-

methyl-1H-pyrrole-2~-carboxylic acid {(3-morpholin-4-

vipropyl)amide

"30 'H NMR (300 MHz, DMSO-d6} 5.14.20 (s, 1H, NH}, 11.26 (br
s, lH, N#}, 8.09 (m, 2H, H-vinyl & CONHCHz}), 7.73 (d, J = 1.5
Hz, 1H, H-4}, 7.38 (dd, J= 1.5 & 8.3 Hz, 1H, H-6), 6.87 ({(d, J

B.3 Hz, 1H, H-7}), 3.55 {m, 4H, 2xCH;}, 3.26 (m, 2H, CH;),

.97 (s, 3H, CHiCO), 2.44 (s, 3H, CHy), 2.35 (m, 6H, 3xCH),

.88 (m, 2H, CH;).

N

33

—
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25 condensed with 5-fornyl-3-nethyl -l H pyrrol e-2-carboxylic acid

(3-di et hyl am nopropyl)am de to give 63 ng (31% of the titIe corrpound];:wUG 7004
NVR (300 MHz, DMSO-d6) S 13.22 (s, br, 1H, NH), 10.86 1H,

7.39-7. 63VRNY®I%7_6. 55 (m 6H), 3.73 (s, 3H 30 OCHs) *ie y”??d’“*ﬁl%‘ CHz)
2.45 (m 6H, CHz & N (CHzCH3) 2) 2-28 (S, 3H, CHS),163(m2H CHz)
0.93 (m GHMNEICHRGHD1P)& S14E] [ 1450 [M+1]-101 0 4 AUG 2004 WO 01/ 60814

. PCT/ USQJ/ 04 ;glls $xanmpl e 17

3- (5- Bronb-r2- 0xX0- 1, 2- di hydr oi ndol - 3-yl i denenet hyl )--4,5,6,7- tetrahydro-2

H i soi ndaicmdylc-aﬁr-b(cﬁ(wncanc&elebs(&-ﬁj iduyth gt miondet hyy pidieteerbethyl) ~3-
4567T%tra yr 0i ndql e- I-carboxa(l
Donal d ZA& 3 ) ' 4
forgyl ated U NQRW&BthMAzt h@ﬁsam)glaveq 17 (s, 1H, NH}, 11.25 (br
3-fornyl-4,5,6, 7-tetrahydro-2Hi soi ndol e- I-carboxyllc acid 5-Brono-1,

3-di hycﬂroﬂﬁﬂoINPQ-rorﬁel(Ol 3 giH.6.18 v ) mel- 03 0fmonkbenseN it , 7. 71 -

3-for P, 647~ tetynah 2 oi pdol ar-hox ac,
(2-di re?/ yﬁ az’nlqndet‘ﬁyl)) a?Ln)ddlf)7 (f#fo )3to égjl‘i/eﬂzc 219—8, m(@ éq?? & t7t1e
conpourd 8¢ &lzyellli-bw-l-b-r‘!ange!.ﬁl er 15 NVR (380 M1 IINSOS%)ZPB, 1BHAT, (s,
1H NH).,, 1 0 H, , 8 (dd,
H)3 L T6Emy ?Hs ??‘P& H?HS-’Ar (,c}’“' Efé% 2.LI—FZ %r) EL Cﬂd 1578 s(
3Hzo lH,m Add), CH3)3 (s, 2H CONK) , 2.5 (m GH, 3xNCH2) |, 2 78 (br in, 2H,
rrole CH2 2 IeCH 7 (br m 4H, N (CHZCH3) 2) ,
74 (br s, )MEHE% éH% 2*)% o[)‘{ae ﬁh— %} ( 6H, N (CH(ZCH3) 23 22)
V5- El lﬂ;&@&é aad 4B6 [M-1 and M+1] Exarrple 18 3- (5-Bronp- 2- oxo-1, 2;

di hydr oi ndol 3-ylidenenethyl)-4,5,6,7- tetrahydro-2Hisoi ndol e-1|-car boxyl ic
aci d ( i(gab s heydgoifdel Srvdildenemetdr L2 dme (20

g, O. %e&ﬁ@h)lwaﬁyrQ@Q@@myﬁiﬂHdH}llc acid (2-morpholin=-4-
3- forny|-4 5.6, /-t etranydro- ZFi soi ndol e-T- carboxylic acid

(318l etHEtRALAERAE8y| ) ani de (30 ny) to give 33 ny (469 of the title
conpound as ANy angeo Spki d. DAI:bWB)(%QaNt@ ( OV A6y B, 191914SpiH NH),

80(mIH.30NH) 7.68 (m IH ArH), 4 (m 1H ArH), 7.29 (d, J = 1.9
and - s, 1lH, NH), 8.10 (s, 1H, H- v1nyl}, 7.84 {(m, 1H, CONHCH:), 7.71
(d, J = 1.8 Hz, 1H, H-4), 7.38 (dd, J= 1.8 & 8.2 Hz, 1H, H-
6), €.87 (d, J = 8.2 Hz, 1H, H-7), 3.58 (m, 4H, 2xCH;), 3.40
20 (m, 24, CHy), 2.57 (s, 3H, CHiCO), 2.49 (m, 4H, 2xCHi), 2.45
l"(m, CH; & CH3) .
MS-EI m/z S00 & 502 [M'-1] & [M'+1].

Example 35

4—Acetyl—5—(5—brcmo~2¥cxo—l,2—dihydroindol—B—ylidenemethyl)—3—

25 methyl-1H-pyrrole-2-carboxylic acid (2-pyrrolidin-1-

ylethyl)amide
i NMR (360 MHz, DMSO-d6) § 14.17 (s, 1H, NH), 11.23 (s, 1H,
NHY, 8.11 (s, 1H, H-vinyl), 7.91 (m, 1H, CONHCHz), 7.73 (d, J =
1.9 Hz, 1H, H-4), 7.39 (dd, J = 1.9 & 8.3 Hz, 1H, H-6), 6.88 (d,
30 J = 8.3 Hz, 1H, H-7), 3.40 (m, 2H, CHy), 2.62 (m, 2H, CHy), 2.57
(s, 3H, CHCO), 2.49 (m, 4H, 2xCHz), 2.44 (s, 3H, CHy), 1.69 (m,
4H, 2xCH,) .

108




U 5RZ, 1H, ArM , 6.8 (d, J - 8 Hz, 1H Ar!) , 2.7 (br m 4H, 2xNCHZ)
2.4 (m 8H, 4xNCI—|2) 1.7 (br m 4H N (CHzCH3) 2) , 1.6 (br in,

Geczcr), i - 7.4 Hz, 6H, N (CHZCHB) 2) . MB-El iz 406’ LhdUadume
[M and 92’1’60%2 o 4 AUG 2004 WD 01160814 PCT/US01/ 0481BCEVSHHRI3 g 3.
(5-Bronp-2-o0xo0-1, 2-dih droindol-3- lidenenmeth 1) -4, 5, 6, 7- tetrah

dr 0- 2H-FEPRR |38 | - carbox |ic acid (3- rrolidin-I- yI propyl )am de 5

5- Bronviﬂﬁc%@}mir 03 DO 2= PG, & 8D, 51T 1 R TR 1 WRS, 1 £ondensad, w14

3 f O, /-1¢€l fd[lyUlU- AI'I-I bUI IIUUI c-=1=- CdiDUXyIrtTot atTmTvdy

(3- pyr reg G by =L A= idofl2gi4re 43 ng (22% of the title
conpou - IS]OA a4 1H NI\/R (360 MHz, DIVISOd6) b 13.4 . (s, 1H,

NH) Wﬁ%——%—% (m 1H NH) , 7. 69 (m, 1H, ArH) , .49

(m $1H, ArH'H NBR28 300, Miiz7 DMBC&M}?B 84H2;L 1K, AHH)NH)6 81(Ug Js; 8 Hz,
]fl-q? 3. 3 (br m 2H, % (m 4H, 2xpyrrol eCHz) 2. 5 (br

.m ' 4H, (%20%)% (Sr]. Jé'lr(th‘mim ﬂs*&ﬂﬁrweé\#m . GezdH2 » and

CONHCH?2) 38 1% Mor Bl iz tA97 apd 4054 My anfl Mvt3d] g, %”Wse 880 (a4, o

3- (2- Ox0- 6- pyri di n- 3-yl - 1,"2-di hydr oi ndol’- 3- y| i denenegt hyl

4,5, 6, T tlets ditydridiaHE o ndbl el I= clarlodd@yl it acidd 422-(m, 2H CHa),

dlethyl hyl,) a 2 i dinf}- 32yl 3- | - ne (60 ng,
2|an?z“°<‘?r¥ Yl ame 9@6%% 38~ l(_ﬁif(‘sc; 7?9;%’ Lﬁy}dﬁ g

was corndensed wi fh fornmy i'soi ndol e-1 -
cai@oxyl i c ¥GdFI( 2/ eitoﬁyl&arﬁor&)e[tbhy[l) afi dg” +(18]0 my) to give 50 ng (3B%W of
the tlté g_r;p%qnd as a reddish solid. ;H NWR (360 MHz, DVMSO -d6) 8 13.4
(s, ‘%@% (S, 1H, 25 NH) , 8. 9 (d 1H NH) , B. 7 (dd, 1H ArH) , 8
o1 (d@-(ﬁHBrAmH)-Z-bxo-Q @d-dlmdrmfl):l,o1?3-yal(jspemldtn@|ﬂ)}, 2.5 (dd, 1H, .
ArH), Z_% 2H 3 35 m. 2H CONHCH2), 2.B (m
4H, 2XPYy i -'—-‘ &), 1.75 (br s,
4H, 2xplwert¢xlyé@H26H2))ropy®)arr9d(et 6H, , N (CHZCI—B) 2) . 30 M5-El nmfz 484

4 Bbnzoyl - 5o BSKERES. 57025 9mE SOk RFIPBCRABE. BYSFOGERBRAERY - a-meth |- 10
rrol e- chlarv’bd)x btbyécndo(:aatdlrertlhycleamtnonﬁoﬁyb)quam deand sodium
acetate (2.4 equiv.) in H0 was stirred at 100° C for 18 hours

and then cooled to room temperature. The agqueous layer was
decanted off ahd the o0il was dissvaed in ethyl acetate. It
20 was then washed with water and brine and then dried to give
{93%) of 2-isopropyl-d4-phenyl-1H-pyrrole-3-carboxylic acid
ethyl egter as a red brown oil. -
'HNMR (300 MHz, DM30-d6) 8 11.21 (s, br, 1H, N#), 7.14=-
7.27 (m, SH). 6.70 (d, J= 2.7 Hz, 1H), . 4.02 {g, J=17.1 Hz,
25 2H, OCH3CH3), 3.65 {(m, '1H, CH(CHj)z), 1.22 (d, J = 7.5 Hz, 6H,
CH{CHy)z), 1.04 (t, J = 7.1 Hz, 3H, OCH,CH:).
MS-EI m/z 257 [M"].
The above pyrrole was formylated uéing method A to give
(41%) S-formyl-2-isopropyl-4-phenyl-1H-pyrrole-3-carboxylic
30 acid ethyl ester as a reddish solid.
'NMR (300 MHz,; DMSO-d6) § 12.35 (s, br, 1H, NH), 5.14 (s,
ilH, CHO), 7.36 (s, SH), 3.96 (aq, J = 7.1 Hz, 2H, OCH:CHi)}, 3.74
{m, 1H, CH(CHj3)z), 1.29 (d, J = 6.9 Hz, 6H, CH(CHj),), 0.90 (t,
J = 7.1 Hz, 3H, OCH;CH;).
35 M5-ET m/z 285 [M'].
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35 To a mxturtA or |Lanzayl chioritie (i Squiv_) ana aJ,umnurn 4'Q Ka6
adddd nethyl i6i 0 4 AUG 2004 WD 01/60814 PCT/ US01/ 04813 i
3, 5-di math | - 2-pyrrol ecarboxylate (1 equiv.). The m xture_was stirregj :ftUG 2004
80 C for "1 ’60#% mxture was then extracted with ethyl PAUASRYE R oac)

and H2O. The conbi ned organic extracts were washed with saturated sodi um
bi car bonat e dhd brrneledrirbdxylandacodceAtesnt edst bygirve y68tousang

4- benzogﬁ% § a g tge wg (573 ) PYLE! 8L 8o G ALY Fa{&bgopghdt hép@nxtua%.

4- benzo |net 1H—p IC"ac e dter (4.13 g,
15.2 nnpyrramd BecacboayﬁmnlanndlhsaaebesaegsoneqU|v ) |n 50 mL of

tetrahydrof uy T acetic' id* C H20 was refl uxed
over ni ght . H&PM% (aiﬁ_{(faﬁ?n XWE%"%S% H‘@rtlj?o(lsed brext%ctcecﬁp%\%'t H%Q’ﬁc and,
t hen ba%flgg tQHpHNg)Wl ghlgo&umgar@@@ﬁt ey, e gr gg ?c hayer (mwa§Ht hen
washed rine, dried LI;/}; and concentrat ed owed by col um
chronnt@{jlf@éﬁy)t:olgﬁ\ﬁe (8.28 ¢ 6759%1zef 6H, 155fCH3)23

benzoyl - t pyrrol e-2-carboxylic acid ethyl ester as a
ye||OM/SO|I gyt%r%gg %yg éﬁ? dr o-i ndol - 2-one was condensed with 4-

benzoyl - 5- foiﬁ@reﬂoﬁbthydi;ﬂwlsipgmmb-a—@rae boX30 irmg ach d3lisinmgl) meakod D to

give 4- 0 r 0 d C _

3-yli de%g}?& é{s [% ‘g tQ ;TF %Tl?%yzrr%%eg}iéycgr bo@%&ygc}ﬁpy?ﬁgl%b%ve

carll@oxyd:anb@xyhh.waacidme(ﬁe@uatlwllammbm:dpybl) atigé - lpBepaopaniedi am ne usi ng

rrethod Cto gi ethetltl conp dé) S 7.96 (m
CONFRFB dOF g0 gk ?dfzo ‘“97% gﬁjw‘e #%‘%P?tcoﬂ%’”“ 56 (m 2H),

7 40 (s, 2|‘|)J'HN_ME83(ZXNH,MHk M@ 3 ha. 23H( st B, GHSANGO, 11808 Hz, 1H,

'H7) , 3.33 (m_2H, CH2) , 2.42-2.46 (m 6H, 3xCH2 10 (s, 3H CH3) ,
1. 6)5 (n{erI-P‘('O-?zlj @) »9217(19 -3 157(mo(7r&b %HM(Q&&@@) -2)7(m EﬂSectron)

| npact 1 z MAM>+117,253%£Xme12@& 8 He, 1H), 6.85 (d, J =
4- Benz)tgll - 5- (5- br ono- 2- oxo- - 1, 2- di hydr oi ndoI 3-'yl'idenenmet hyl )~

332?& lkﬁizfayriff’b)l e-2-tar bt‘)rxylrfllvc e il 3 o phol M- 42Hy 18Hoby| ¢ add de ' H NMVR
( %W 13'61) f& %44#0 &?cﬂzlc'lﬂlg:{i",') 2 Lo 1@& (Qf 363 %Hz’“" 2111\"")%;;7 glz_b(m
7 33 (de,4Q &m. 2[-9, &:Ig) 31Hz31 1GH JH— 9 Hz, 6H CH(CH;.)g}, 0.86 (t,
J = 7.1 Hz, 6H, N(CH;CHs}z}.
M3 m/z 565.1 [M"+1].
20 Example 38

‘5—{S—Bromo—E—oxo—l,2fdihydroindol—3—ylidenemethyl)—2—

isopropyl-4-phenyl-1#-pyrrole-3-carboxylic acid (3=-pyrrolidin=-

l-ylpropyl)amide
5-{5-bromo-2-oxo-1,2-dihydroindol-3~ylidenemethyl)-2-

25 1isopropyl-4-phenyl=-l1H-pyrrole-3~-carboxylic acid (127 mg, 0.28
| mmol) was condensed with 3-pyrrolidin-l-yl-propylamine (43 mg,
0.336 mmol) to give i40 mg (66%} of the title compound.
'HNMR (300 MHz, DMSO=d6) & 14.40 (s, br, 1H, NH), 7.38-
7.47 (m, THY, 7.23-7.27 (m, 2H), 6.84 (d, J = 8.1 Hz, 1H),
30 3.3¢ (m, lH, CR{CH;):), 3.08 (m, 2H, CHy}, 2.30 (m, 4H, 21CH:},
2.20 (£, J= 7.0 Hz, 2H, CHy), 1.62 (m, 4dH., 2xCHs}, 1.42 (t, J
7.0 Hz, 2H, CHy), L1.31 (d, J = 7.2 Hz, 6H, CH{CH3):}.
MS-EI m/z 560 and 562 [M" =1 and M%+1].
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104 0 4 AUG 2004 wo 01160814 PCT/ USO1/04813 6) , 6.85 (d, J =- 8. 3. Hz,
1H, H7) , 3.56 (m 4H, 2xCHz) , 3.33 (m 2H, CH2) , 2.35 (m 6H, 3XdHR)QAUS 2004
2.10 (5, 3H CH3) 1.70 (m 2H, CHz) Exanple 23 5

4- Benzoy| WEHHEPHY| _ 5. (2- ox0- 1, 2- di hydr oi ndol - 3-yl i denenct KyF/Pstl/04813

| H pyrrol e-2-carboxylic acid (3 pyrrolidin-1-yl propyl)amde IH NVR (300
VHz, DMVEcrmBles394. 18 (s 1H, NH), 11.14 (br s, 1K, NH), 8.01 (m 1H,
CONHCHZ) , 4. -1 s, 1H, Hvinyl),
7.17 ( % gﬂb$5n2jﬁﬁo H 3xCHz),

2. 11 (s;s@ﬁopf}ﬂsﬁmerasl 113-535(111110%3—3)@@)@'1% & att Fn | npact Fn/z 482
(M 3. lfa (?nl-5(5 br ono- 2- oxo- 1, 2=di h dr oi ndol - - 3-

| i dene pyrrol e-2-carboxylic acid (3-pyrrolidin-1-
‘vl prsopyl ) ami ﬁ'@ﬂdﬂld\lﬁm B3Eh i i dMBC-A®nsd (157 Oy ( §) . 2H moid) ), wWlds 18 (br s,

LTINS AN KR WAL W X

"Hz, 1H,clark7%ax331.£e4 e(cfﬁlCld_l 242,- cﬂéﬁ%hgl&nﬁ%o%ﬁé@zl) ém%dé szmlcaJJZ)ztSo &0 1, 3H,
: m m X anpl e
4- Bende 535#8 Iﬂ{{tgle( f)lo&lc? d g adlyl‘ﬁ/]é"d‘l rfg{}i - 25 |ideneneth

| )-1H rrol eyduearor Mue, aQMSOGaﬁ)FBOHdEBI ks, yﬂ:erowl)ﬁm dei1jHy&VR (300
MHz, DI\/BOdG) 6 14.15 (s, NH), 11.16 (br s,. 1H, NH) , 7.98 (m 1H,
CONPCH2Ys ., bt 774K d NHp —773‘ﬁ-|ﬂlz SHp, 6H,69 - (26?.-71@8 (m,.52H .63 4R 4H),

04 (e 2 boich 7 6Tus30g2y, —772é 2180, 37432 k9, 1380 330 (m
2H CR2 ( 1.74 (m 2H CH2)

, 1.69 Qfmcuw 2% (1 H2jm, WElféfwnori |2r$péct39m(zn 5@8{ [M(]CP!_'E953D2 & AJ3, 2004
WO 01160814 RLT/HIOY QAGL3 BXAMLES, 20 0.85 (¢, 7 = 7.0 Hz, 6H,
N (CHsCHy) 2.
15 MS-EI m/z 548 and 550 [M"-1 and M'+l},

Example 40
S5-(S5-Bromo-2-oxo-1,2-dihydreoindol-3-vlidenemathyl) -2~

'isopropyl—q~phenyl-lH~pyrrole-3-carboxylic acid [3-({4-

methylpiperazin-1-yl)propyl}amide

20 5-Bromo-1, 3=dihydroindol=-2=cne '(53 mg, 0.25 mmol) was
condensed with 5—formyl-—2—isopropyl—4—phenyl—lH—pyrrole—B—
carboxylic acid [3-(4-methylpiperazin-l-yl)propyl]amide (300 -
mg) to give 65 mg of the title compound.

'UNMR (300 MHz, DMSO-d6) & 14.22 (s, br, 1H, NH), 11.08

25 (s, br, 1H, NH}, ‘7.23-7.50 (m, 9H), 6.85 (d, J = 8.7 Hz, lH),
3.37 {m, 1H, CH{CHi)3), 3.05 (m, 2H, CHy), 2.24 (m, B8H, 4xCHy),
2.11 (m, 5H, CH; & CHy),1.42 (m, 2H, CHy), 1.31 (d, J = 7.2 Hz,
6H, CH({CHi):).

MS-ET m/z 589 and 591 [M* -1 and M'+1].

30 Example 41

5-{5-Bromo=-2-oxo-1,2-dihydroindol-3-vlidenemethyl)-2-

isopropyl-4-phenyl-lH-pyrrole-3-carboxylic acid

5-Bromo-1, 3-dihydroindol-Z2-one {170 mg, 0.8 mmol) was
condensed with S-formyl-2-isopropyl-4-phenyl-lH-pyrrole-3-
35 carboxrylic acid (205 mg) using method D to give 210 mg {58%)
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4- Renzoyl - 5- ( 6- net hoxy- 2- oxo- 1, 2-di hydroi ndol -3 |ideneneth i)-3-nmeth | -1H
rrole-2-carbox lic acid (3- pyrrol idin-1-ylpropyl)amde 5 1H NVR (300 4N, 2004
DMSO-d6) 6 13.99 (s, 1H, NH) , 11.05 (br 5, 1H, NH), 7.93 (m 1H,
CONHCHz) , We mgogxh 2-H), 7.65 (m 1H), 7.54 (m 2H), 7.1%CI4so1pysis

Hvinyl), 7.04 (d, Jai 8.4 Hz, 1H H4), 6.51 (dd, J =2 . 3 &8 . 4 Hz,

1H, H 5pf, tee4qitde @Omp@uad ez, allgeldor) sedidd (s, 3H, OCH3), 3.35 (m 2H

T2bs (in, L8 MR oRBCTOON §rbbert nhs i Rho Wbl Lo 27

4- Benzoyk; 5ne5- mat haxy- 270%@~%, d4dithydreindel 13- L—Srllladarnem% wh),

-3-netir 1-{ FS-p~rrral e- 2- car b~n~ rI|c aci d {3- pyrrolldln 1 ro “r1 )

am de 1P RRR(B10VMVFZ/ - PVES- CLHG )397134 m,24He9CHIAHING), \1.84 oGl(bf =S, 1M
NH) & 7¢_¢9%, 1 , 75 (d, J 7. 2 Hz, 2M , 7.69 {m 1H), -
7.565(m6'%H)% §r7rE34I\EHSE§HFI-fq_|HVI nyl), 6.79 (m 20 2H), 6.66 (m 1H , 3.67
(s, 3H, OCH3MS-EB. Gdz(ﬁﬁZZEH €P) , 2.43- 2.48 (m 6 H, 3xCH2), 2.14 (s,

3H, CH3)., E; ?1 2H, CH2), 1.66 (m 4H, 2xCH2). Ms Electron Inpact nlz
512 (NT e 28 25

4- Benzoy+{5 EBaﬁbuE#@xa 0xp-4iR drb'dd@ﬂnde 13d¥hbﬁeaﬂ

py
DR | ’ g \ 4 : NH), 8.03 (m
1H10€OMﬂiﬁhy17aﬂ5dén1 ZFD 7. 68 (n1 1FD 30 7.55 (n1 ZFD 7.38 (s, 1H

?lengl 218 (n?a‘? Qﬁé}hy‘%@@“‘é‘g‘i %I—P“@H&Bﬂl 97003#4?[’&310252?0421 65
(M 4H, comXh +) wlﬁﬁ5£}emfmpn-inm@ﬁhymiz ﬁﬁ@n§b¢13m59§=914_§¢5 2004 WO
Slé?ﬁﬁ“%;? By O%/‘Qé’?%dé%xe%n’%glr;&é‘ Aﬁﬁ?ﬁ w‘b ¢ ofBo ‘QgcaPE%R?F‘F‘é aci d
(3- di etdytles sops apyt)edr e Shé- Bsoppopy 8- ﬂmﬁy&gp APE0L r 2- ONQL VAS
Conqen%?q1¥nth(§7%) of the title compound as a yellow solid.
‘HNMR (300 MHz, DMSO-d6) & 13.87 (s, br, 1H, NH), 11.11
(s, br, 1H, NH), 7.36-7.31 (m, 6H), 7.26 (dd, J = 1.8 & B.1l
Hz, 1H)}, 7.2 (s, 1H, H-vinyl), 7.09 {m, 1H, CONHCH;), 6.83 (d,
J = 8.1 Hz, 1H), 3.17 (m, 2H, NCHs;), 2.48 (m, CH;}, 2.29-2.35
20 {m, GH, 3RNCH;), 1.59 (m, 4H, 2xCH:).
MS-ET m/z 518 and 520 (™" =1 and M*+1).
Ewampla 43

2-(6-(2-Methoxyphenyl)~2-ox0o-1, 2-dihydroindol-3-

ylidenemethyl]-2-methyl-4-phenyl-1H-pyrrole-3-carboxylic acid

25 (2-pyrrolidin-l-ylethyl)amide
6-(2-Methoxyphenyl} -1, 3-dihydroindol-2-one (50 mg, 0.21
mmol) was condensed with S-formyle=Z-methyl-4-phenyl-1H-

pyrrole-3-carbeoxylic acid (2-pyrrolidin-l-ylethyl)amide (70
mg) to give 0.04 g (35%) of the title compound as a yellow=-
30 orange solid.
'HNMR (300 MHz, DMSO-d6) & 13.82 (s, br, 1H, NH), 11.02
(¢, br, 1lH, NH), 7.48 (m, 2H}), 7.43 (m, 1H), 7.38B (m, 2H),
7.32 {m, 1H), 7.24 (m, 2H#H), 7.16 (s, 1H, H=-vinyl), 7.08 (m,
ZH), 7.03 (m, 1H), 7.0 (m, 2H), 3.74 (s, 3H, OCH3}, 3.19 (m,
35 2H, NCHa)., 2.49% (m, CHy), 2.32-2_38 (m, 6H, BKNCHQ, 1.59 (m

r
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acetyl -5=fornyl - 3-net hyl - 1H pyrrol e- 2-carboxylic acid (3--

di et hyl am nopropyl )am de (prepared from 4-acetyl -5-fornyl - 3- 04 AUG 2004
nethyl-1R—B¥rrole-2-carboxylic acid ethyl ester by method B _then C) to

gi ve the YPPM&¢bnpound. 10 'H NMR (300 MHz, DVBO d6) S 1A ESH&BIdy Ny
11.19 (br S, 1H, NH), 8.15 (m 1H, CONHCH2), B.11 (a, 1H, Hvinyl), 7.72
(d, j AH. $3FI1H H4), 7.38 (dd, J =1 8 &8-2 Hz, 1H K- 6), 6,87 (d,
J - V,2 FE’M%HEIHm?E’SQGZ%EfFI 2H, CHz) , 2.57 (s, 3H,, CHCO , 2-46 (m

9 H CH3 (w33xCH2) , 1.64 (m 2H, CH2), 0.93 15 (t, J =7. 1 Hz, 6M N

( CHzCH®sazple 4Bxanpl e 30
4- Acet

| epethyl) - 3-1
rrol e- a0 6 6 61 BF y A—-c€ 0 T ,
"DVED dphedy8 -14-bimrolbl-3CEMHBERY 118, d@id( (8-, 1H, Hvinyl) , 7 .70 (d, IN,
Ha), 736 (dd J =1 .,6 &8 1M, 1S5 T6) , 6.85 (4, J 8. 1147 1H
JK-7) 7HE MIRRFNYS BRIAE 34 CH3CO) , 2.44 (s, 3H, CH3) , 2.35-2.40
(m 6H  3xGHBromd-G531diAvApriftol32CHRAE (4125ml5 01224890&)5Q4s[M1 &
[M+21 anplg 31. C EZ% , _4-Ages I-5-(§-bgonn-2-oxo-1,2-dih dr oi ndol - 3-
| i denefBOASTPES- WEhBt AYFOIMY by frBrel ¥l cArBoRyYic 1 4cPUTESLRDAphOl i n- 4-
yl propybxaskgeid0ad kb NVR-43R0t MizamDVBO: H6), ) Smide20¢ESmglHeo NGl ve 18026 (br
s,.1H, NH) g og_gm 2H, Hvinyl & CONHCH2) , 7.73.(d, | = 1.5 Hz, 1H,
le@l, ?o3d5pdy, of the tible gompeyndips agsllewssotad g 8.3 Hz, 1H, H7) |
3.55 (m AHHRANCHR60 Mh26 dMBo-2dd) GHA3 .86 2.H7 Hs, 13H w301 . & 44 (s,
3H, CH3), 2.35 (m 6H, 3xCH3%, 35 1.68 (m 2H, CHz). '107 0 4 AUG 2004 WD
01/ 60814, PoT} UsB1/ 48137 ME! Ef - #F 2 (1B142R) 516- PRA7131&(RM 4], Exafipl e 32
‘4- Acet ydx5- (5 bs 050 25 0%0g 1, 21 6§ hy4lzei ndgl - Byl i hyl)s3- ,meth 1-1H
rrole-gégérgox %i%ngc?dg(%%h %@%& rd? )gg{dgﬂg ?Eﬁ?ﬁgF%BG%'%itmeMBC>d6) 6
14.17 1, CONHOHY),. #1705 (br J s BLH HH) 1816 (19 OH, 2.viNgaz), 8.03 (m
o TRl AN e 15 Il e B (Cabiad Z200t B i MO
2xNCH:) .

MS m/z 453 and 494.8 [M* and M*+2].

Example 45
5-[6-{2-Methoxyphenyl) -2-oxo-1, 2-dihydroindol-3-
20 ylidenemethyl]=2-methyl-4-phenyl=lH-pyrrole=3=carboxylic acid

{d-dimethylamincethyl)amide
6- (2-Methoxyphenyl) -1, 3-dihydroindol~2-one ({53 mg, &.22 -
mmol) was condensed with S=formyleZ-methyl-4-pheanyl-1lH-

pyrrole-2-carboxryllic acid (2-dimethylamincethyl)amide (65 mg)
23 to give 0.05 g (44%) of the title compound as an orange gum.
'"HNMR (300 MHz, DMSO-d6) & 13.82 (s, br, 1H, NH), 11.02
(s, br, 1H, NH}, 7.37-7.52 (m, 5H)., 7.32 {(m, 1H), 7.22=7.27%
(m, 2H), 7.16 (s, 1H), 7.08 (m, 2H), 7.03 (m, 1H), 7.0 (m,
2HY, 3.74 (s, 3H, OCHy}, 3.15 {m, 2H, NCH:), 2.49 (m, CH,).
30 2.16 (¢, J= 6.5 Hz, 2H, NCHy), 2.02 (s, 6H, 2XNCH,).
MS m/z S21 (M™+1].
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8 .4 Hz, 1H, H7) , 4.51 (br s, 1H, OH , 3.51 (br s, 2H CH?) , 3.36 (m
2H, CH: ?) , 2.57 (s, 3H CH3CO , 2.43 (s, 3H CH3) , 1.70 10 (m 2H{ «Cki 2004
. Ms-EI @4“3 1§ 447 (M-1] & [M+1] Exanple 34
4- Acet yl - $43rm0- 2- ox0- 1, 2- di hydr oi ndol - 3- yI i denemet hy PfTUS010813
met hyl - 1H—pyrro|e 2- carboxyllc acid (2-norpholin-4 15 ylethyl) amde 'H NWR
(360 MEX2ERED 86) 8 14.19 (s, 1H NN), 11.14 (br 1M NH , 8.10. (s, 1H,

1

-'+ vi “y'%-gsza%m&ﬂlz -4k - EPHHRY drofndd 38

H K ; - - - (m
4H ' oxQpl2eny1s1 HADPOTohe-3rcacheyylip, 5¢1(isetBHl é:HBé:t)) ] 2.49 (m 4H,

Exanpl ¢ 35 42 ARE0BP- L1 o Ep gposMIoE 2ToRgP (00 il oBt 48 GrphlotRst nyl) o

25 et hybrdidh oy r@iehZicémtmyyi-iemachgléz-ppynpmma‘+—pyhoyéeBhyl )am de 1H

1H, Hv‘?‘%%‘zxyﬂ\?@ T”?%ne"l lgikéﬁz)}f% ;?53,3t?dg15c §81““@9 f—éMl—Pf 11 (7539 1

(dd, J =d18 c&3r8pc3udﬂz a:-i.l—hnl-bﬁz)ngé 881fd, 30 "J 8. 3 Hz, 1H, H-7) , 3.40‘
(m 2H CHZ), 2H 2.57 3H CHBCO 2,49 (m. 4H,
2XCH2), 2. 44 H(N#R Pﬁ%} NGk 52# . brog Wip §1he6081418 4 AUG
2004 PG/ Lﬁﬂl/ﬂﬁ48ﬁ§1 Ex'ﬁnaﬂiﬂv?’lﬁe‘lxrécew! 57 27 7,34 (m, 4H), 7.12

(5-br ono- "2-0x0-'1, 2-di hydr oi ndoi - ylldeneneth

mef Ayl - O+ pw}r'ol%-ﬂdz boXyTiz- %.C‘f‘dB 2-Ha.- h@')dr o3<y$)$re¢hy9—‘) etiy| 3 de 5 H
2 1 9. 09 S,
NVR (3%)1}/'5846; D'\/§06Q6)(s6 %ﬁ éggﬁ(sékbl Nf‘)037i’r§,8 ;?la(%acmﬁ';‘i o) by (,

1H, NH)

.7 04 (d, J M3 EI 1sz& 4520—|)a‘ld645238[b(1d 1Jand ¥'+Bl Hz, 1H) , 6.67 (d J = 7.1
Hz, 2H)Ex33% 2H, CH2) , 2.72 (m 2H CH2) , 2.56 (s, 3H, CH3CO) ,

2. 37 in 10 M5-El' nfz 507 & 509 [M~1] & [M++1] Exanple 37

5- ( 5- Bmgmﬁ 2oy, olitdol = Si ydio Hehrepbidut dmethyl) -2 -methyl-4—

15 phenyl=-lH-pyrrole-3-carboxylic acid (3=

disthylaminopropyl)amide
S-brome-1,3d-dihydroindcl~2-one {0.47 g, 2.2 mmol) was
condensed with 5-formyl-2-methyl-d=-phenyl=1H~pyrrole=3=

carbouylic acid (3-diethylaminopropyl)amide (0.75 g} to give
20 0.11 g (42%) of the title compound as an orange solid.
'HNMR (300 MHz, DMSO=d#) 8§ 13.86 (s, br, 1H, NH), 7.42-
7.46 (m, 3H), 7.37-7.50 (m, 7H}, 7.24-7.28 (m, 2H), 6.83 (d, o0 -
= 8.1 Hz, 1H), 3.09 (m, 2ZH, NCH;), 2.45 (s, 3H, CHj), 2.38 (g,
J = 7.1 Hz, 4H, 28NCH,CH3), 2.26 (t, J = 6.9 Hz, 2H, NCH),
25 1.42 (m, 2H, NCHy), 0.87 (t, J = 7.1 Hz, 6H, 2xNCH,CHy) .
MS-EI m/z 535.0 and 537 [M' and M*+2].
Example 48

z

S={5=Bromo=2=0x0=1, Z=dihydroindol-3-ylidenemethyl)-2,14-.

~dimethyl-14-pyrrole-3-carboxylic acid (2-dimethylamino-

30 ethyl)amide

A mixture of tert-butyl 3-oxobutyrate and sodium nitrite
{1 equiv.) in acetic acid was stirred at room temperature to
give tert-butyl-Z2-hydroximino-3-oxobutyrate.,
Ethyl-3-oxobutyrate (1 equiv.), zinc dust (3.8 equiv.)
33 And tho orudo rorf=putyl=Iznydrpyimine-3-oreputyzats in
AS8LL2 a8id wald stigped at 600 for 1 hr. The reaction

iig



1SO ro 1 4 hen 1-1 H rrole-3-C&6ox lic acid (3- dieth lamno ro I)amde
15 A mixture of 2-ami noacetophenone hydrochloride (1 equiv.), ethyl 04 AUG 200

i sobut yr (1.2 equiv.) and sodium acetate (2. 4 egyl H20 was
stirred g‘%ai’%%?f or 18 hours and then cooled to roomterrpe[er!%'%ﬂ}f@s The

aqueous | aVGr YRS Jeean 9d.of fy 8ndnthendi | wes,glogoLved; LaceLlyL jacet ate.

It 20 en washe h Wat er brine an 0 grve”(93% of
2- i sopydpyl £Sﬁheﬁyﬁeﬂ#q@uﬂmﬂqxxﬁdnhdmpﬁﬁ3(51ﬂmm§th@ﬂhyk ester as a red

br own gj | VR (300 MHz e(c)I\/SOdG) S 11.21 (s, br, 1H NH), 7-14- 7.27
(m 5HF, h@"‘?&ac‘&’" yleyIFohs . 4.02 (q, J = 7.1 Hz, 25 2H OCH2CHB),
3.65 (m 1Ha hkEHIE DF 2—kéﬁ&%bmtyloxy%a&thJLGH"5 ~diime€Hg1)-42) , 1.04 (t,
J 7.1 above gyrrole was

(s
For'y| SEBRRIGRRE SRR TR 1o & T iCA gy Orenoroinaa®(T. BYBGAG.

5-f or myh- 2rii FOpLeRYce4iRhar G whid- BYireker 3tcanPoxgbicl ROuaci Thet hyl ester
as a reddish solid. 1HNVR (300 MHz, DMSO-d6), S 12.35 (s, br, 1H, NH), 9.14

(s, 1RSaCHEPN waszgopsenspptedsagd the 5931‘?‘“91“% PORLIERFRERS) |, 3. 74

(m 1Hg; GE( @edh) 2P, 4 31%%::66},1—13 ~2t8of yHa rp@Hy1CH- E%%ﬁyrrglgoagh J =
7.1 Hz] 311, OCH2CH3) MS-El mz 2BS [M]. 109 0 4 2004 WD 01/ 60814

PCT/USB%FéQBlQQ?Héeﬁyrrolecarboxyl|c acid ester was hydrol ysed using

mefdiod B towwmﬁéz?@lob étm&g}sbrsohsjmpsorﬂbk_—m 9?99&9%3
pyrrol e-3-carboxylic acid as a_beige solid. 1HN 300 MHz, DVSO-d6) 8

12. 28 [gdrplyzed ueopd) nethodod Lorgivey (398} REformyio($; 1H CHO), 7.35

(s, SHy;mdch l@@khéﬁrrogﬁggHakr%bx 11c28chd. J = 6. 9 Hz, 6H CH{CH) 2) _
Ms-El mz 25 - Br ono- dlhydr0|ndol -one (120 rng, 0.31 mmol)

'was condensléd‘gi\ﬁﬁth 36§ Mtz QM$@U$$ obyd W—p’r?é’h)ﬁa- PH-p ('SllnéL £0:4) . _
120 o ( o i Hhe Bl 1 o2eampadnacts LRRH (300 e NEDTR) 'S 14,23 (0,
briS 1H NH)MS @rz0B67($Mbr, 1H NH) , 7.38-7.55 (m 7H Ar-H & CONHCH2) |
[0, SOl et g BT gl feLe 3 21
condensed with S-formyl-2,4-dimethyl-lH-pyrrole-3-carboxylic
h acid (2-dimethylaminoethyllamide {0.2 g, p;cpared by method &)
wsing method B to give 0.3 g (83%) of the title compound ag a
20 yellow solid.
__ lHNMR (360 MHz, DMSO-dé) & 13.60 (s, br, 1H, NH), 10.94
{s, br, 1H, NH), 8.07 (d, J= 1.8 Hz, 1H, H-4), 7.75% (s, 1H, -
H-vinyl), 7.44 (t, J = 5.2 Hz, 1H, CONHCHz), 7.24 (dd, J = 1.8
& 8.4 Hz, 1lH, H-6), 6.82 (d, J = 8.4 Hz, lH, H-7), 3.260-3.33
25 (m, 2H, NCH,), 2.42 (s, 3H, CH), 2.41 (s, 3H, CHi}., 2.38 (t, J
= G.7 Hz, 2H, NCH;}), 2.18 (s, 6H, N(CTH;):).
MS-EI m/z 430 and 432 [M'-1 and M'+1].
Exampla 49
2.4-Dimethyl-5-{2-orno-6-phenyl-1,2-dihydroindol-3-

30 vlidenemethyl)=l1H=pyrrole=3=carboxylic acid (2~

dimethylaminocethyl)amide
6-Phenyl-1, 3-dihydroindol-2-one (0.17 g, 0.8 mmol) was

condensed with S5-formyl-2,4-dimethyl-1H-pyrrole-3-carboxylic
acid {(2-dimethylamincethyllamide {0.2 g} to give 0.13 g (36%)

is Oof the ritle compound as a yellow-orange sotid.

'HNMR (360 MHz, DMSO-d6) & 13.59 (s, br, 1H, NH), 10.93 {,
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(g, J = 7.1 Hz, 4H N (CH2CH3) 2) , 2.22. (t, J = 6-9 Hz, 2H, CHz), 1.40
(m 2H CHz) , 1.31 (d, J =6. 9 Hz, 6H CH (CH3) 2) , O. 86 (t, J - El%ﬁl%&
Hz, 6H, Nﬁé{ I%GHS} Z) , MBmz 565.1 [Mtl] 20 Exanple 3

' 5. (5- Br of2 ! 2-di h droindol -3- |ideneneth |)-2- PeTrUSOL/B813

i sopropyl - 4- phenyl-If-pyrrole-3--carboxy|ic acid (3-pyrrolidin-

1-yl propyd,) diig adl F5- (5’-t§3r%n(m-,21b>@o-7l 92- dizhyditgi miadl)-, 3-7ylazdanagetiayl ) - 2- 25

i 5,4- phgpy! L€ yl 127 |
condensaiive Prag g et R ST RO i e (L A6 Mo. F300mits: 16 g ve
ﬁo %@6(7‘10/?8@‘7 ., @e;itz R c@lnﬁISQUnd llﬂglga ,(30Q MﬂgéH?XS(@deSJ}[-&)lll 34@8(51H§>r
30 3. 36-Cf (P, 2%(@% H<)3 4% @%r zﬁ(-!*rpm;%ﬂlz (B4 %fin SH) 2RGRB),
ted 5 ZA H, -GH2N e L. 6 H, 42 (t, J 7.0 Hz, -
2H q%ﬁzft, 7o 6?@ Hah 2ﬁH Ncaaﬂ 2 1@1{§ ?@XGW@Q%B é| nig 560 and 5oa [M

-1 and M +1] MS= Iiomdz44R@GEZOD4 mo 01/ 60814 PCT/ US01/ 04813 Exanpl e 39

5 (5- Brgggrg EE pl, 2-di hydroi ndol - 3-yl i denenmet hyl ) - 2- i sopro
- 4- pheny F pyrrol e-3-carboxylic acid (2- diethylam noethyl)am de 5

5 BronDSE(S-dhhydDeQndab-z énelhgﬁrglneo2¥3ﬁymhwemametngmdea$ed W th
5-forrnyl- , .
(2- di et Fryres=ne Sis o0 S=—FE SM=e+=1he title

ComﬁbundthslaaméHEOMIsolld lHNNR (300 NPE DWBC)dG) 6 14 23 (s, br, 1H,

NH), 11.09 51 6 2 oH), 7.19
('lt_? 1H, CO\IH%:I_—&{‘,EOB% (]" d*?ﬁﬂ}zgg ?ﬁ‘gm@ nﬁ(n{) ? gd'—fmé? ;2 311
(rn, 2H:o6HR)sed 202825380 fmy1 68, 4m¢mm}m—& ErF)e-1- 81r()dx jiz 6. 9
Hz, CH (

e A (Flund By sl feife O (5268902, 15 48 & (ghg, 500
5- (5- BrofintBe oxpt 1¢ 2edinbydndi aslod - Qeylodeﬂemnﬁhyl) 2-
rothy1 b per ad e {36 B 7 i 30”8 Bt X5 By ool MBI %0198 (63 my,
0.25 mpE) &S NH), 7.96 (d, J = 2.0 Hz, 1H, H-4), 7.75 (s, 1H, H-

vinyl), 7.50 (t, J = 5.5 Hz, 1H, CONHCH;), 7.12 (g4d, J = 2.0 &

8.3 Hz, 1H, H-6), 6.86 (d, J= 8.3 Hz, 1lH, H-7), 3.26-3.31 {m,

2H, NCH;), 2.42 (s, 3H, CHy), 2.40 (s, 3H, CH;), 2.36 (¢, J =

20 6.6 Hz, 2H, NCH;), 2.17 (s, 6H, N(CH),).
MS-EI m/z 386 [M'].
_Example 51

s-{S-Brome-2-oXe~1,2-dihvdrosindsl-3-vlidenemethyl) -2, 4-

dimethyl-1H-pyrrole-3-carboxylic acid (2-diethylamino-

pae athyl)amide

s-Bromo-1Ll, d—-dihydreindel-2~one (0.17 g, 0.B mmol) was
condensed with 5—formyl-2,4—dimethyl--lH—pyrrole-B—cérboxylic
acid (2-diethylaminoethyl)amide (0.2 g) to give 0.09 g (26%)
of the title compound as a yellow solid.

30 'HNMR (360 MHz, DMSO-d6) & 13.61 (s, br, 1H, NH), 10.98 ¢,
br, 14, NH), 8.09 (d, J = 1.7 Hz, 1H, H-4), 7.76 (s, 1H, H-
vinyl}, 7.42 (t, J = 5.5 Hz, LH, CONHCH;), 7.24 (dd, J = 1.7 & -
8.0 Hz., 1H, H-6). 6.B2 (d. 7= 8.0 Hz, 1H, H~7), 3.23=3.32 (m,
ZH, NCHz), 2.48-2.535 {(m, %H, 3xNCH,), 2.43 (s, 3H, CH;}, 2.42

35 (s, 3H, CHi), 0.96 (t, J = 7.2 Hz, 6H, 2xNCHyCHy).
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condensed with 5-fornyl-2-isopropyl - 4- phenyl - 1H— pyrrol e-3- carboxylic acid
[ 3- (4- net hyl pi perazin-1-yl’) propyl ]am de (300 ng) to gl ve 65 ng of tHks AUG 2004

tltle conpgynd.. TH\WR (300 Mz, DVBO-d6) 6 14.22 (s, 1.08 25
(s, %%M P8 7. 23--7.50 (m 9H) , 6.85 (d, J = 8 : ﬁ;‘-q"'i%k%*“‘j’s 37 (m

1H, CH(CHS) 3. 05 {m 2H GP), .2.24 (m 8H 4xCH2), 2.11 (m 5H, CH2
& CH3) | Aﬁ)i d A6 (Mg-132897M5+ Ly 6H CH (CHB) 2) . M5 El
m z 58%;@2&&13 I\/Hr 1 and I\/Hr+1] - 30 Exanple 41

5- (5- Bronp-"2- oxo 1, 2-di hydr oi ndol - 3-yl i denenet hyl ) - 2-

i sopr opg/-} P%Ehfwrw-lz W:rﬁmwmﬂkm%nemﬂhyl) -2,4-
5- Br ono; - di;hydr ol -
5-for l 1

usi 6g redihad daitde gi ve 210 rrg (58% 111 0 4 AUG 2004 WO 01160x11

PCT/ USO1/ 04 ftetlle ompounRd A yIstoI | H 00 MHz,
'DVBO-d6) S %411353( S dtl{‘léf Qo Zpnd 1. dY d% ek, (m
711), 7¢o1rﬂde.(rs:,ed1HJ.tlrl- \ﬂ-{fyalr)qyl-& &Sdld;ethyl-lﬂ-&ylﬁzow-ca&bmcy(mC 1H,

Exanpl @45 ORI 15 4 SN ASEnS To 9 FRehrtEt B 2 et h 14

phenyl (]g-}@yrdfolteleStaanl@oxyohp@um Ghs( 2 Wllﬂ.@lwl-dulmn];-e Ed1yldet hyl ) am de

S thrmyl -2 ebry 40 Bndist - USayRAIE: 3. €5, [Ryr e iy GVR) I8 U

(2-pyr tﬂ{ dig- Jr |, etghylo) agi, dey 74 ra,zguzpr apar @qu)l n7t he sare 1m@nner as the

I sopropy anal og, above) to give 15 0. % of the title conpound as a

yel | owwaidid., THENR (€300 FHS - SDERG- d@) éo%éf g7) (s7-Bf (g NHF, 113 §1 (s,

br, 1H, 6- 1. 7.26 &d = 8 & 1 -3l 2

i H-VEENH)PSL'}% Z;%}(lﬁagab\(lﬁ 2J2 (a@r-{zl 114JH75§ 3'2*%3:5-%5 (?né (S

(m 2H2HNCHDH:) 2. 2185emctCHg)— 6. 29322 28, 2®C{fm 6H,4 BxiGHAnde 59 (m 4H

2 2 E 18 Jand 1,and +d .. \EX Met h

héﬁg Dﬁd%d_%.g’;dlé dr%nngi?p (M aplands M +d g Exanmd @ A% $- (f; (£g Met hox
2xCHz) .

MS-FEI m/z 456 and 458 [M'-1 and M"+1].
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yl i denenet hyl | - 2- net hyl - 4- phenyl - 1H- pyrrol e-3-carboxylic acid 25 (2-

rrolidin-1- leth |)am de 6-(2- Met hoxyphenyl)- 1, 3- di-hydr oi ndol - 2- one (Hct A 2004

0.21 mm ondensed with 5-fornyl-2-methyl -4-phenyl - %H—ms'
pyrrol e- 3 &8 oxyI ic acid (2--pyrrolidin-I-ylethyl)anide C76"™M}**b give
0.04 g (359 5%he title conpound as a yellow 30 orange solid. 1HNVR (300
MHz, 3.82 (s,, br, IH NN), 11.02 (s, br, 1H NH), 7.48 (m
2H), 7. 93(S%réh&r27o:3&1nn ati)lydrz ﬁaoiﬂB—ﬂﬂdeJeraét&m;Zb*)d 7.16 (s, 1H,
Hvinyl ), 7.08_(m 7.03 (m IH , . 3. 74 (S, 3H, OCH3)
3.19 (niimstby - N*quoie-mcaﬁbommc a21d3§2321138daw161—|-y13xN042) , 1.59
(m 112, 0,4, NG 2004 WO 01! 6081; PCT/ US01/ 04813 4H, 2xCH2) . Ms-Er mz 546
[M]r(Ye - (5- Brono- 2- oxo- 1, 2-di hydroi ndol - 3*yl.i denenet hyl)
- t hyl - 4_5-Brefpemyd 3tdihydroledgl careosyl? 02t d 424 dimet hywasi noet hyl ) - -
am de 5; y4lr o n ) ngdensed wth
5- forrrycl"% %@%%%hﬁ +H%O—i pgr?o Jé[(\ éhggrjb%ﬁtl@%c?g@&b&%ﬂg )
( 2-di mmyqafﬁmexmgmmlmﬁspm> amibdei v&. 50 10cag {E5% . bfgt hestitl e
corrpou ( O d6) 8 13.86 (s, br, 1H,
, nga'lsa“%é/%ié) ‘iﬁ‘g%\%}d bk gggn%\@z 3‘%\/&5 7.38-7.41 (m 4H), 7.26

(dd J - 2. ZHEMB. 330D, MBH),, DMSDEES, SLH3.M3viayl br, 7184 Gmy, 1B, 9GONHCH2) |
J =8 3. 15 2H, NC HZ 2 48 ., 2- 16
ZZ ((-jbfer gy, N?)}QH 83111%-&% Jz‘gzn% 1z g4, %3(4\3@1433 h?(rrznlzﬁ@ and 4 94

8 [M <ai MHZ;' I7rx (Exarrphe 5y Hz, 1H CONHCH;), 7.65 (s, 1lH, Ar-H),

5 [ 6. (2 I\/bt hox pheny oxo 1, r0| ndoI 3 20 yI i denenet hylg

- 2- et 12 %- -eALI#%'ar o acidf (s, 1H, Ar-H) 89

(2-di megylam meifhyl )@rmdexd 6- 2= l\éetdﬂqawmq-nylﬁ-ﬂ, 3 adldwd(rtm ndal -g2-pne (53
ng, 0.22 mmol) was condensed Wi th 5- forny é?/ phenyl’- | H

pyrrol éi&- bl ¢ deit8 (Fdinet Wyﬁahﬁznoéﬁhyﬁﬁ dez(ﬁ h@) 3&10 gi ve 0.05

g W‘%C*ﬁf’bﬁ heﬁl%e ggrmewg)d af_ 88 ehange, o&) 1HNWR (300 MHz, DVBO d6) 8
MS-EI m/2 467 and 469 [(M*'~1 and M'+1].
. Example 54
3=(6=(2=Methoxyphenyl)=2=0xp«1,2=-dihydroindol-3-
ylidenemethyl} -2,4-dimethyl- 1H—pyrrole J-carboxylic acid (2-
20 dimethylaminoethyl)amide

6-(2-Methoxyphenyl) -1, 3-dihydroindol=-2-one (30 mg, 0.13
mmol) was condensed with 5-formyl-2, 4-dimethyl-1H-pyrrole-3- -
carboxylic acid (2-dimethylaminoethyl)amide {30 mg) to give .
0.06 g (100%) of the title compound as a yellow-orange gum.

25 "HNMR (300 MHz, DMSO-d6) & 13.60 (s, br, 1H, NH}, 10.89
(s, br, 1H, NH), 7.79 (d, J = 8.4 Hz, 1H), 7.83 (g, 1lH, H-
vinyl), 7.46 {t, J - 5.5 Hz, 1H, CONHCH,}, 7.28B-7.35 {m, 2H),
6.99=7.11 (m, dH)}, 3.76 (s, 3H, OCH;), 3.27=3.31 (m, 2H, NCH),
2.43 (s, 3H, CH3}, 2.39 (s, 3H, CHi}, 2.37 (m, 2H, NCH;}, 2.18B
30 (s, 6H, N(CHi)a).

MS-EI m/z 458 ([M'].
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(s, Ear, 1H NH), 7-37-7-52 (m 5H), 7.32 (m 1H), 7-22-7-27 (m 2H), 7-16
(s, 1H), 7.08 (m 2H), 7-03 (m 1li), 7. 0 (m 2H), 3.74 (s, 3H, OCHZ)AUS 7004
3.15 (m , 249(m CH3) , 30 2- 16 (t, J = 6.5 NCH2)

2- 02 (s, ‘%gﬂi}y@% . MB Mz 521 [ 1+1] 1130 4 AUG B Gl st 00b14
PCT/ US01/ 03813 Exarrpl e 49 -

5- ( 5- Briof2tdxH® 1, 2- di hydr oi ndol - 3-yl i denemet hyl ) - 2- met hy!l -

phenyl -dlH-pyr3-ota-rdscasoxyl § €2 agid- et dvdi 188l &1 ndol -1~
5- Br onD- = 5 condensed with

5- fornmﬂ¥ﬂ3ﬁﬂmﬁﬂnykﬂTﬁwﬂﬂﬂlm¢&ﬁfﬁﬂl@ﬂR¥§¢°kﬁn1nﬁﬁMbQ%!&ﬂQi@Qhﬁl(%ster (75

ng) tocg_ln}&g armr{oqg)c{c) f title compound as an orange solid. 'HNMR
(360 Pt ; br, 1H NH), .11-13 (s, br, 1H NU),

7.45-7.46 (1fi- @HpMe chagphen Yiml AHdiydminde {2 -and cscsnsm (Qj.dI,3J =2 2

& 8.,3 111
0. 908 1.8%Y Wach%(%%{é%f% (el & eqatiEL . adlzi‘lfztert’f\% LR TS
Exanpl @M‘b@y@&{Brﬁ@mﬂ ZM@Q@)&M@M)-@MG d(eBtEmE;}hy:@ -Gwreetehyl -
15 ph t hyl id
5 br oty U SR RO ¢ 3 AR EARL W th
5 forrryl - 2- r‘rﬁﬂh&l {36PpheAy| - BMsSpyd6e] 6 33 gar boxybrc @R} dus), 10.92
t hyl 0.75 t 20 0.1 420 f the titl
oL R0 0 QS0 A e 0 S T e 1l
NH) ) %ln@2)7 464QnunBHhH 7d&kﬂ%ﬁ§@ (m.3éHa, 7524- 7. §8Hénllﬂt9 76253 (d J
. ct?é 9 (m 2H NCKK), 2-45 (S, 34, Cl3), 2-38 g[ 1 He,
4H 2xr(|éF'|2 v L f 56 (-, Hfr—léilg Ha 202 Hd NGHZ) 7 - 82$i21 AP em’-24 mez)

!0 87 (13 =J2=87u}, Ha ¢)6H7 . aXNQ'EPC':B)z eVE-El 1%2 #3910 @pd 8L Mg gnd M f 2
Exanpl e 48 5-(5- Sr ono- 2- oxo- |h?/dr0|ndol glldenerreth yl)-2,4

di met hyl 8| Fllzpyﬂ-ﬁd)lre3338ar(l§ox33ﬁ'c 8s (2. dinet Byl &mi ndH, 3WCEhyldAd de A
M x4 ur @ s0f sher byl v go 0xQbubyr at g, Andh S UM I 1 1A, (ke IUT Y- sl N
acetic acid was stirred at roomtenperature to
(s, BH, N(CH;):).
MS-EI m/z 458 [M"].
Example 56
2,4-Dimethyl-5-{2-0ox0-5-phenvyl-1l,2-dihydroeindol-3-

20 ylidenemethyl)-1H-pyrrole-3-carboxylic acid (2-

diethylamincethyl)amide

S-Phenyl-1, 3-dihydreindel-2-cone {80 mg, 0.4 mmol) was -
condensed with 5-formyl-2,4~-dimethyl-1#-pyrrole=-3-carboxylic
acid (2-diethylamincethyl)amide (0.1 g} using method B to give

25 79 mg (46%) ¢f the title compound. ‘ |
" 'HNMR (300 MHz, DMSO-d6) & 13.66 (s, br, 1H, NH), 10.95 (,
br, 1H, NH), B.15 (d, J= 1.2 Hz, 1H), 7.81 (s, 1lH, H-vinyl},
7.71 (d, J= 7.5 Hz, 1H), 7.40-7.47 (m, 4H), 7.31 (m, 1lH),
€.95 (d, J = 8.1 Hz, 1H), 3.2-3.31 {(m, 2H, NCH;}), 2.46-2.55 (m,
30 6H, 3xNCH,), 2.44 (s, 6H, 2xCHy), 0.96 (t, J = 7.4 Hz, 6H,
QRNCHCHi) .
M53-FT m/z 456 [M*].
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give tert-butyl -2-hydroxi m no- 3-oxobutyrate. Ethyl-3-oxobutyrate (1

equiv.), zi nc dust (3.B equiv.) 35 and thn crude 04 AUG 2004
tart-buty] - Xdrg cit[41lno-3-vxol ~utyrat~ in 1r."'*t7.Z aZid WAS ati 4d at
5UY C for“’?“ﬂ?‘ ®ithe reaction 114 0 4 AUG 2004 WD 01/ 60814PPH¥EI&IE104813

m xture was poured into H2o and the f||trate was collected to give (65%
2--tert® ’b%ﬂ@f%x?ﬂ:ar bonyl - - 3, 5-di net hyl - 4- et hoxycar bonyl pyrrole. A m xture

of 2-teftsyhyiyd b3 S0l il 24_ Rl hYEas oyl pyrrol e and

id was stirred at

15C f oryllidmngmne thinel ) Tb’&xnmbvaﬁmi]ancech@nﬁ thep e ldivei wels- puri fi ed
to gi vgégg{-g: ﬁlé;gl net hyl - 3- et hoxycar bonyl -5-fornyl pyrrole as vyell ow
needl e t hyl - 3- et hoxycar bonyl - 5-fornyl pyrrol e was hydrol yzed
usi Bg net hoke Bhanyivie :(ml)ycﬁrdmdqm-zz-ome dﬁmmyj, TH Dyt Ye-wrcar boxylic -
aC|d1HN (_3p0 2 r H,_NH.an 58 (s, 1H,
, 5@}%5866 é*l%“é%% 4%‘5 e "15(5% YTy e 1 %”fé‘?‘l_é[)%#l |
5 Brorrt&:ﬂ:.cB {cﬁ*mﬂrmh&%dr@m‘én(uae 008 0My)) a1 ondensed 1w th -
5-fornyl -2, 4Cﬁ| nethyl%}#ll—l- - pyrrol e- 3-- rboxylic acid |,
( 2-di né:ﬂ’i'ﬂﬂoéjrﬁ get Hyl1% % Qdfélsared by nethod C) using method B
to -give 0.3gnie3%Boof Mtie Dnsbede@npoymdasls &, BB, Yeh] onypol 1 4. 9éHNVR (360

MHz, DNBOdJﬁSlseoﬁ% br, 1H, NH), 10.94 (s, br, 1H NH , B.07 (d, J =
1. 80Hz PryHIHL B, B (& = lI-I-OV|HﬁyI LH) 7 7480(ts, JH'-’SH—ZH-IFWUIH

CONHCH2) 4,1 7. .245 (d 8 ) 2

1 7)) ks 5 J336b152]{‘r_n ZZHH% 4 4@ ZfH ¢.9 ﬂz'cﬁg‘) %5'@{(8 ,

CH3) 24387(t45 Jm,=341)7 H2312Hm N@:HZ) 629ﬁ8 ((ﬂs JoH, TNECH3) 2LH) , I\/B- EI rﬂz

'430 an 2 M a 5- 5 (2-px hen

1-1, qulﬁﬁ Enm r?bdl Q% I}&S:d"l [ %E?\ggﬂ‘hy%? rro%]est':g ((]:tar b%xylil)cpafgzi’d (2-

di rret hEIHarrNﬁ@'et h )4 de. GuPﬂenyDM&QBr -di h@fdtsu nolid) - 2xoHe ( L 166 g(m,0. 8
2&%2}1{3“59(1 with 5-fornyl -2, 4-dimethyl - 14 pyrrol e- 3-carboxylic

aC| (2 (5I| met

am noethyl)am de (0.2 g) to give 0.13 g (36%
MS- EI m/z 454 [M'].

~ Example 58
2,4-Dimethyl-5-{2-oxo-5-phenyl-1,2-dihydroindol-3-
ylidenemethyl) -1H#-pyrrole~3-carboxylic acid (3-imidazol-1-

20 vylpropyl)amide

o-Phenyl-l,3-dihydreoindel-2-one (8 mg, 0.04 mmol) was
condensed with S—formyl—Z,4—diméthyl—lH—pyrrole—B-carboxylic -
acid (3-imidazol-l-ylpropyl)amide (10 mg) to give 10 mg (59%)
of the title compound as an orange solid.

25 'HNMR (300 MHz, DMSO-dé) & 13.67 (s, br, 1H, NH), 10.96 (,
br, 1H, NH}, 8.16 (d, J = 1.2 Hz, 1H), 7.81 (s, 1H, H-vinyl),
7.65-7.72 (m, 4H), 7.44 (m, 3H), 7.31 {(m, 1H, CONHCH,), 7.21
(s, 1lH, Ar-H), 4.02 (£, J = &.5 Hz, 2H, NCH), 3.19 (g, J = 6.5
Hz, 2H, CONHCH;)}, 2.44 (s, 6H, 2xCHy), 1.93 (m, 2H, CHzCH; CHj) .

30 MS-EI m/z 465 [M']. '
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35 of the title conmpound as a yell oworange solid. |IHNVR (360 MHz, DMSO- d6)

6 13.59 (s, br, 1H NH), 10.93 (, 115 WO 01160814 0 4 AUG 2004 04 AUG 2004
PCT/usoy%%i,;0 IS, NH), 7.85 (O, J 7.92 Hz, 1H, H-4) %%u?

7. 40 ?n 3H), 7.32-7 - 36 (m 1H, Ar-H), 7.30 Y it 6 "%
79Hz 1H H5), 7.11(d, J = 1.6 Hz, 1H H7), 328 334(m 2H, NCH2),
2-43 (sﬁxmltc L 2.41 (s, 3H CH3) , 2.38 5 (t, J = 6.8 Hz, 2H NCH2) .
2.18 (s, ! 428 A M

5-(5- d net hyl -1 H pyt
c~l e- 3- mmmetm)abhdftmmhmemammmﬂl&cetmq (@ de 5- Gh] . aro-1,
3cI|hyr|naE] 20e()01& 0.6 mmol) was condensed with

5-for rol e-3-carboxylic acid

(2- di et hyl a&nmthD,alﬁcﬁmxﬂ'oﬂc@)lﬁeogue/e(mw O (OOYimmedf) s title

TH PR gk S R S iy TRy RS M e R - bt 5 05
(S 1H adid V('M:)ﬁt.h&l&t\;%d’dhyﬂ ami%eb (HZ,l ., t‘faﬁf;;ﬁs Bmgges{%??g]gda(fJ ‘2a
. . ) : , . 20- 0. m h
NCH2) g"‘-‘4§l(tsle 3‘19“‘?@*23“)65 2% 40 Y%‘g %HSD%%%-, 2..36 (t, J =20 6.6 H, 2H,
NCH2) , 2. 17 *amprOki3obl @hi3) 2bmso-&6) Fs 1y 1 g1 388, [M-' ﬁxana@hﬁ, 5dp.99 ¢,
5(580m)20x0120I|hdr0|ndoI3I|deneneth dimeth |-

rroPe- Ionrlifox MNH)e Aciéé - (2L di-eFhyl-8nHre- 173 . et’hPi2)-dritde (m. 3H) v _
> Br oMoy —sb3r 4 gl ool %30'333%%% 9110 §.Te0! g Wap - Godepsed with
5r-formyl-2,4- oxyli'¢ ™ aci'd

met'hyl - rrole-
(2-di etllfryl ani. e tmy| )2alm @éx‘(zb 22 g46t0: 595vém0 09, g3¢R68R) . df.4helsitle

| lig, 3 0 6)..8 13.61 b
‘iﬂ"pﬁ‘é)@q* ai%d’abye% S gf" €6‘3"8 99( g& 1.7 %ZQEQ %—?hBH-4) 7($6 (;
1H H 2wiNOYLEMHI7. 42 (t, J - 5. 5 HZ, 1H GONHGHY) | 7,24 (dd. 3 - 1.7°& 8
Hz, |H, . .J = 8.8 H, 1H H7), 3.23-3.32 2H, NCHz
,‘%’46-2.55 rﬁ@%ﬁ,E&%&ggY‘ I 5. 43 (s, 3H c:||3g . 2.42 35 (gm 3H, CH) ,)
0.96 (Brabple7&® Hz, 6H, 2xNCH2CH3)

2,4=pimethyl=5=(2=oxo=6=phenyl=1l, 2=dihydroindol=3=-

vlidenemethyl) - lH~pyrrole—3—carboxylic acid {2-pyrrolidin-1-

vlethyllamide
20 6-Phenyl-1, 3-dihydroindol-2-one (30 mg, 0.15 mmol) was
condengsad with-S-formyl-z,4-dimethyl—lﬂ;pyrrole—3~carboxylic

acid (d-pyrrolidin-l-ylethyllamide (40 my) te give 5.% mg -
(8.5%) of the title compound as a yellow-orange solid.
'HNMR (300 MHz, ODMSO-de) & 13.60 (3, br, 1H, N&Y, 10.99 (,
25 br, 1H, NH}), 7.86 (d, J= 7.8 Hz, 1lH), 7.63=7.66 (m, 3H), 7.51
{m, 1H, CONHCH;), 7.45 {(m, 2H}, 7.28-7.36 (m, 2H), 7.10 {(d, J =
1.5 Hz, 1H), 3.31 (m, 6H, 3xNCH;), 2.55 (t, J = 6.6 Hz, 2ZH,
NCHz}, 2.43 {s, 3H, CHy), 2.40 (s, 3H, CH;), 1.67 (m, 4H,
2xCHy) . |
30 MS=EI m/2 454 [M"].
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116 0 4 AUG 2004 WO 01!60811 PCT/ USO01/ 04813 MS-EI mfz 458 and 460 (M+-1 and
M+1] . Exanple 52 5-(5-Bronp-2-o0xo- 1, 2-di hydroi ndol - 3-yl i denenet hyl ) -4 445 2004
di met hyl - 1H | e-3-carboxylic acid (2-pyrrolidin-1- |I-_5 eth |)am de

5- Sronp-1; Qodi%%groi ndol - 2-one (0.09 g, 0.4 nmol) was coﬁ%‘l@%@d‘“&]-”th
5forny|-24d|rrathyI-IK-pyrroIe30arboxyI|c acid

(2- pyr rE¥aER IR 163 et hyl ) ani de (0 1 g) togive 0.14 g (81s) of the title

compou I 0 0O-d6) 6 13.61 (s,
cor 1H“éj@5ﬁné/ 205 0 aoP'V?gHZ TS

7.76 (syllldhf:n&theithl/HlH‘EEBrCQl? 3- caBJfEK}“ikJ,Cl&tl@Q\M}iﬁJ)daiomlfdd J =
1.9 & A—éG),GSl(dJ 8.5 Hz, 1H, H7) , 3.29-3.35 (m
2H, N J=6. 9 Hz, 2H NCH2) , 2.47 (m. under 15 DVSO |,
2.43 (s, 3H, G-CH'-H&)n_‘,{l a/ﬁ}dﬂ;ycﬂwlx@&@ 2-dne BB-dgpfP0 (09 ikbl) AxGH2) . MS-ET -

i e S ML Lo, LR A0 2995 YO 280 oy ic

5- (S~ Brantind 2+ 0xianild a2z li-tydr g mtﬂﬂ&ny:ldsienmrﬁmylﬂo géve 7.3 mg (43%)
di nnet h %-IH—p oIeBCarboxllc aC|dg(3|m zol -1-yl - propy?) am de 5
5- Bro %%I%DLT% (D Y9 1) was condensed with

5--fornyl 'ZlﬁNﬂRmi‘BbW MHE, PYMEol %63 garhoxyl I(g a@ din, N, 99
(3-imdazol -1-ytprop e%amde(o g) to give O. g(59k) of thetlt'le
coir@our#d—‘:as“hn ﬂﬂ)andy |ickh. JAENNR 4 300 NHiE,, DME@ db)/ (S 8. 681)(.s,7 5 1H,

: ., 21Gpr 1y NH) (d 1H, H 7.77 (s

1H PR *\(’ AR (’m, 1l 73%&%1HJCO\IHCHZ % 73*4!_): ELT 47)&"1
.25 (dd,s.J lﬁ}z 7.6B. (4 Kz= LH4 HB) LH)TZ. 2508(% {SLHIH%-H) 02 6(t89J(=s 1H,

i A Do By Bl o) BT & BT
1.93 (@l4ZH{SCR2ﬂ: U5} El LaPR 467 and 469 HW% RHanbCNEH1] .
15 MS-EI m/z 465 [M'}.
Example 62
S-[6-{3,5-Dichlorophenyl) -2-ouo~1,2-dihydroindol-3-
ylidenemethyl)-2, 4-dimethyl-1#-pyrrole-3-carboxylic acid (2=

-

diethylaminogthyl)}amids
20 6-(3,5-Dichlorephenyl) -1, d-dihydroindel-2-one (64 mg,
06.23 mmol) was condensed with 5-formyl-2,4-dimethyl-1#-

pyrrole=3=carboxylic acid (2Z-diethylaminocathyl)amide (&0 mg) -
o give S22 my (44%) of the title compound &3 a light braown
solid. A
25 'HNMR (360 MHz, DMSO-dé) & 13.62 (s, br, 1H, NH), 10.99
(s, 1H, NH), 7.89 (d, J = 7.9 Hz, 1H, H-4), 7.69-7.71 (m, 3H),
7.%% (m, 1H, CONHCH:;}, 7.37 (m, 2H}), 7.14 (d, J = 1.4 Hz, 1lH,
H-7), 3.27 {(m, 2H, NCH), 2.48-2.58 {(m, 6H, 3xNCH:}., 2.45 (s,
3H, CH3), 2.42 (s, 3H, CH), 0.97 (t, J = 6.8 Hz, 6H,
30 3xNCH:CHi) .
MS m/S27 826.9 [M'%l].
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Example 54 5- [ 6- (2-Methox hen 1) -2-o0ox0--1, 2-dih droindol--3 |ideneneth
1]-2,4-dimeth 1-1H rrole-3-carbox lic acid (2- 20 di methyl am noet hylg)am)@e;
6‘(2‘-N@tRQﬁM nyl ) -1, 3-di hydr oi ndol - 2-one (3D ng, 0.13

condensed Wt r}forrryI-Z 4-di met hyl - 1Hpyrrol e- 3- carbox§$ﬁ®5ggp§8

(2-di net hyl am noet hyl )am de (30 ng) to give 0.06 g (100% of the title
compoun®* &P Le y8# | ow orange gum 15 1HNVR (300 N+E LMSO-d6) 6 13.60 (s,

br, 1H; NHgp; ( ). . RS , 7 .63 (S,
K , D iy f (m 2h
6.99-7. Ll‘l’@ﬂl@mﬂﬂylB"V@‘REHQKQ-@EJP@WC’&RW 3B (:m 2H NCH2) 2.43 (3,
3H, CH3). 9 LS, } Jge 2-37 (m 2H NCH2) , 2.18 30 (s, 6H N

(CH3) = — 35 118 0 4 AUG 2004 WO 01160814

Plcnjuso_u 048a695Esdaiﬁp1-e3-aﬁL s,wamymmwhz}me PaOxmy) | oz.-m;j hagt1gi ndol - 3-
4
T byt am TR ORISR e o SeE Ry Rrbr e oL W TR b i = 2. one (30 o,

0.13 maﬁ@owya]&mmui@s@#aﬂéﬂhﬁimedtwm}-mm hydo Tk pyd i @Bmg

car box h | am noe d 30 to give 8 ngy (14@@ of

t he tuﬂj@q’d r?p‘g ey)é‘icr“b‘?ﬁ‘tﬂéar%%) gﬂﬁcﬁ‘t( Oﬁarfi\)%ﬂ% < A5 Mz, DVBO- d6) 9

.13.55 (s, Banm&H(3bb) MHz1008B0-4&)($, 1Br 621ks, Ns) 1% &H&d 19,657 6 He,

1H1 765(s 1H H vinyl) , 7.42 (m Ifq, CONHCHz) (d, 3 =7. 8
1011)(s, £o9 lHqdl®)y 8B &.7. hsc»HleilH)B 573 2@1(df J =07 Mg HAHNLH), 7 14
d, J 7.gh1 6 d,

(1H) , 38_80%1 8(§THZ AR 9)]l G A5 ('J%Z ‘@; 1%‘ ‘%Yéé

2.40 (9,484, )fm'223l6-»2-74c35( nd.2KJ =Nc’sz_'>) sz ﬁgn (S, 1@H(SN (1<BH3) z)
'VB- El [ %A

2, 4- Di Eéﬁﬁ4ﬁ% -%H!oxo pghgngﬁ 1, SBdﬁﬁ d?éﬁﬁﬁé"g?'%% (s, 3K, Cih),
Ildeneﬁeﬁﬁyﬂﬁvlﬁﬂpyﬁﬁble 8- &érbbny’c échH@Z 6Hi e RYCHpE MoOet hyl ) ami de

15 ~ MS-EI m/z 457 (M*].
Example 64
2,4-Dimethyl-5-(2-oxo-6-pyridin-3-yl-1,2~dihydroindol=3=~

ylidenemethyl)-14-pyrrole-3=carboxylic acid {(2-pyrrolidin-1-

vilethyl)amide
20 6-Pyridin-3-yl-1,3-dihydroindol-2-one (60 mg, 0.28 mmol)
was condensed with 5-formyl-2,4-dimethyl-l1H-pyrrole-3-

carboxylic acid (2-pyrrolidin-l-ylethyl}amide (75 mg) to give -
90 mg {71%) of the title compound as a light orange solid.
'"HNMR (300 MHz, DMSO-d6) 8 13.61 (s, br, 1lH, NH), 11.05%
25 (s, br, 1H, NH), 8.86 (d, J = 1.5 Hz, 1H), 8.54 (dd, J = 1.5 &
4.8 Hz, 1H), 8.05 (m, 1H), 7.91 (d, J = 7.8 Hz, LH), 7.70 (s,
1H, H-vinyl}), 7.44-7.53 {(m, 2H), 7.36 (dd, J=1.5 & 8.1 Hz,
1H), 7.15 (d, J = 1.2 Hz, 1H), 3.33 (m, 2ZH, NCHy}, 2.47-2.57
{m, 6H, 3XNCHz}, 2.43 (s, 3H, CH:), 2.41 (s, 3H, CHa}, 1.67 (m,
30 4H, 2xCH) . |
MS-EI m/2 455 [M'].
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5- Phenyl . -1, 3-dihydroindol-2-one (80 ng, 0.4 rnnol) was condensed with
S-tornyl -2, 4-di methyl - 1H pyrr ol e- 3-carboxylic acid éAUE 0
(2-di ethyl am noethyl)am de (0.1 g) using nethod B to give 25 79 (4%/0 f?
the titl eWOHMEHd. " HNVMR (300 MHz, DVSO-d6) 8 13.66 (s, BﬁTﬂlﬁﬂUm 10
95 (, .br, 1H, NH) , B. 15 (d, J = 1. 2 Hz, 1H , 7.81 (s, 1H Hvinyl) ,-
771(dEx9mpl¢ 6§Hz 1H) , 7.40-7.47 (m 4H) , 731(m 1H) , 6.95 (d, J
Z . .55 .3 2) , 2 _44 (s,

(m llggﬂ)ldeAﬂ&EﬁQfLﬂ Yl\&QgiﬁGBéASPﬁthﬁ@gl@dSaBl&xaﬁpl e 57 2,
4-Di metggl g % 0Xa- i‘-} Bhgpgn éi 2- di hydroi . ndol - Ildenerreth -1 H

rrol e- idin-I- erthyI)amde5
5- Pfﬁenyl 1, 36dPhydﬁonﬂﬁleyi2iomedmyaéognd@lQEmﬁ)é)(MSm condengediw th
5-fo -24 -| H pyrrol e-3-car box AC| CI y~rQidirl-1y}.

t hyl }an‘i"?li f%“%ﬂ“ﬁ?gt@'bﬁ‘vé F?‘nﬁmﬂ't’geq ‘gyﬁ%%&"%yé@?f%v@ orange solid.
kEyNR gﬁgﬁb&&ﬁll&caéﬁﬁ fEﬁﬁlﬁeﬂﬁyﬁémiﬁmpfﬁﬁi}fﬁifﬁﬁ {58 0ng gggg ngS 1? ) )
: S, vin = 7.

He, 2H)677m§19<ﬁ“ Joi i) Hﬁwmemuﬁﬁazas Y@zlw%w%wwoém 7.31 (m
1H), 6.95 (dynl= (G iz, 1dMs0 4;1648 5( IIB 4 (3% N, HE){ N%')32 1Gma2H,  NCHz}
,255(tJ-71Hz 2H, NCH2), (munder 43 (s, 6H,
2x&P3) (sd-Be (P, N8 AH . X CHe) DJMS El} m&. 54"64(5[,Mt']r. Ebda)rrpl% B8 2n4-Dineth
| -5-(2-9x n 1,2- [

yli denenethsf)é‘tgl—lt-éé)yr?ol gé gb gﬁ?bggﬁ‘: [ ? a6c9| d((%' i'm dazo‘flrl'yllzo yi prof)y1 ) am de
5- Phenyl#)l, 31 o :rytr o8 ndol -H)one? (B nd 0.04 ninol )& WaSJ Hondethised? W h

5-for 2 diqre | - 1. r ar bo
(3- Ol ]Ipirc%w )ia_{!T yj?lfg33‘3ft‘g gxéﬂe’ %f‘ff% (Body 5 Al titie
conmpoundfas a&ndar dsge 380! Cd;) 252 1BBIVRn( 308, MHzH, ) DVMEO-106) (5 184 67 (s, br,

1H El;l)%wcg}?}%l(mq :Eld H@}.S"le (d, J =1.2 Hz, 1H), 7.81 (s, 1H,
MS-FT m/z 443 [(M").

Exampla &8
2,4-Dimethyl-5-{2-oxo-5-phenyl-1, 2-dihydroindol=3=-
ylidenemethyl) -1H-pyrrole-3I-carborylic acid (3-

20 dimethylaminopropyl)amide
5-Phenyl-1,3-dihydroindol-2-one {67 mg, 0.32 mmol} was

condensed with 5-formyl-2, 4-dimethyl~lH-pyrrole-3-carboxylic -
acid (3-dimethylaminopropyl)amide (Bl mg}) t¢ give 40 mg (28%)
of the title compound as an orange solid.
25 'HNMR (360 MMz, DMSO-d6) & 13.66 (s, br, 1H, NH}, 10.92
{s, br, 1H, NH), 8.14 (s, 1H), 7.79 (s, 1H), 7.71 (m, 2H),
7.62 (m, lHW), 7.44 (m, 3W), 7.32 (m, 1H), €.95 (m, 1H), 3.33
(m, 2H, NCH,}, 2.43 (s, 6H, 2xCH;}, 2.27 (m, 2H, NCH), 2.13
(s, 6H, 2xNCHy), 1.63 (m, 2H, CH).
30 MS-EI m/z 442 [M'}.
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7-65-7.72 (m 4H), 7.44 (m 3H), 7.31 (m 1H, CONHCHZ), 7.21 (s, 1K,

Ar--H) , 4.02 (t, J ~ 6.5 Hz, 2H, NCH2) , 3.19 (q, J - 6. 5 Hz, 2H, IJAAUGZ[;[M
CONHCH2) , 6H, 2XCH3) , ' 1.93 (m .2H, CH2CH2 El

465 [M ] W%‘ﬂ’%ﬁéé%o 4 AUG 2004 WD 01/ 60814 PCT/ USO1/ 04813 @‘ ‘F’%‘E@

2, 4- Di net hyl - 2- 0X0- 6- phenyl - 1, 2- di hydr oi ndol - 3-

yI i dene‘f'ﬁﬁ"l‘ﬁﬁﬁ H pyrrol e-3-car boxyl ic acid (2- diethylam noethyl)arnide 5

6- Pheny) - 4L, BipeH d iyl 04 ngpl o 2 2- O1en 4 p81gg cg)l d’g’@laddy_as;; condensed w th
¢

5-for

(2-di eth)AIRTIIRS ! .‘ 2 (F arid 36% of the title
conpoung ) MR (300 I\/Hz DVBO- d6) 8 13.61 (s, br, 1H,
_Nl—l),létsn‘%%' ﬂw?% (d,J:78Hz I—bp 762766(m
3H S, 7.40- STchﬁr(mR; 13|%9 dﬂhngconrgsﬂ(wﬁ 21 |, (17, 5103(df ) pl) A ,

3.26 :
5 a1 ( SodipSidigilen Pl Gl “ﬁxﬁ%@m@ifaﬁé‘)&%&%ﬂﬁ
456 quci@(amﬁceiwy@mr&mm)«ﬂu(@ 0bR0-P- pitve rmyilwel  12-Tdichy(d0di Inchefl - 3-

| i den t hyl r rolidin-1- leth |)am de
)ZIOI 6- Pﬁ%ﬁeylr{&t)lflg‘fcﬁydf rol ndazﬁ Q‘g }%;iéﬂ 3%&%9% (S%g )rgrml ) | w:sts Condens)ed W th,
5 forrryl - 2, AHNMARdBED- BHz- pPMSO-d63- ﬁalB)oﬁyl ks, @B} dNH), 10.91 (s.

I d 1 let hy d 90 t 5 t'tI

CorBourt ity &G e doth 87 SHRAE B0 e Cen a8 o6 3060 (o
?rasly (ggj) ot 1:2,19% #hd .5 2. Mf)H A D & R (—76823HH’Z 1]71@2’8, 7.36 (
2H ﬁoi‘té}c(rph H)7—4 imr53ﬁz S‘ 73331ty BH - xNer2}H, Fgff“ 555¢P, J = 6
6 Hz, 2i4 NCH2)8 0 #A3 1S, P&Hﬂ Cl:-!3)2 (g 28 OC@NH@H),%% (m1- 6Zu(m 4K,

2XCHZ) 30 r S-AEl 11/2 454 (lM(] 121 04 AUG 2004
3XNCH2 and 2XCH]) .6 m, 2H, CHQCHz(:Hg), 0.93 (t, J = 6.7 Hz,

1S 6H, NCH;CHj).
MS-ET m/z 470 [M'].
. Example 68
2,4-Dimethyl-5-{2-oxo-6-phenyl-1,2-dihydroindol-3-
ylidenemethyl)-1H-pyrrole-3-carboxylic acid (3-

20. diethylaminopropyl)amide
6-Phenyl-1, 3-dihydroindol-2-one (1.5 g, 7.16 mmol) was

condensed with 5-formyl-2,4-dimethyl-1H-pyrrole-3-carboxylic -
acid (3-diethylaminopropyl)amide (2 g) to give 1.9 g.(Sf%) of
the title compound as an orange solid.

25 'HNMR (360 MHz, DMSO-d6) & 13.58 (s, 1H, NH), 10.94 (s,
1H, NH), 7.8 (d, J = 7.9 Hz, 1H, ArH}, 7.6 (m, 4H, ArH), 7.4
(t, J = 7.5 Hz, 2H, ATH), 7.3 (m, 2H}, 7.1 (d, J = 1.4 Hz, 1H,
ArHy, 3.2 (m, 2H, CONHCHz), 2.5 (m, 12H, 3xNCH, and 2xCH3), 1.6l
{m, 2H, CHRCH>CH,), 0.93 (t, J = 6.7 Hz, 6H, NCH,CH).

30 MS-EI m/z 470 ([M'].




WO 01160814 PCT/ US01/ 04813 Exanple 61 o
2, 4-Di et hyl - 5- ( 2- oxo- 5- phenyl - 1, 2- ci hydr oi ndol -3 04 AUG 2004

yl i dene yI H- pyrrol e-3-carboxylic acid (3-im dazol am de
6- Phenylm?‘&’Bﬁ'é ydr oi ndol -2-one (a ng, 0.04 nmol) was coﬁﬁt}ﬁgéﬁpﬂih
5-formy ! E{ﬁ;t hyl - 1H pyrrol e- 3-carboxylic acid ‘

(3-im propyl) amde (10 ng) to give 7.3 ng (43% of the title
%gmﬁ?im&@nmp-. 03 o B 53000 @@Qﬂ@ e é&ubb.%%
5H), mmmw%%zm@ﬂ@qﬂﬁmﬂﬁmmm4$w®&mwwmmw21

(s, 1 s , 6.89 (a, 1H) , 4.02 (t, J = 6-1 Hz,
OH, H%°r° lfhdhodionel, 243 (s, 3H, OMB), 2.41 (5, 3H, CHB) .
1. 93 (t, | @=0xas2, wlwg@) 11f5-wsxelefﬂzca¢asmm:]c Focamp| - Aglerc- T

5-[ 6- d d
yl Edeggqm?ﬂ %,Jy%ﬁ-%?-gﬁr] atni] q% Olﬁ?pg{/r r o‘?ﬂeé%m((:glr)go'%y |%°nactl:e|nds?cﬁ-"”utifbt n .
I anznoddrrrw)lzm de@@ﬁ%-&hﬂmﬁmm@b@xﬂm hyadirebi ridol - 2- one (64 ng, -

pyevof g R Mt e o b0 ko (451 ve 5

ng (14%f athet Iuetthet lcempanmoluad @S yé lliogHo daren sadld.d. 25 1HNVR (360 MHz,
d6) 6 H. NH, 10.99 (s, 1H NH), 7-89 (d, J = 7-9 H.
D:\—/EQR-4) g %‘f(%m %) o g (m 1H, OONHCH2) . 7.37 (m 2H), 7.14

(d, - 7Exhmlez201H, H7), 3.27 (m 2H, NCH2), 2.48-2.5B (m 6H, 3xNCH2),
, , o2 42,05, 8) . 09T (4 ) = 6.8 He, 6K 30
3XNCH2GRd BEBMRrd =88 ~d P& o4 -A 8 LASS R A LAY L 0%

-yl
yl i den pyrrol e- 3-carboxyl i c acid (2 d| et hyI am noet hyl )am de 5
6-Byri di n- 35yb=am8 di, bydiniyagbehadione ch@Q(us @, 192 . MPlhol¥RGagoNdensed

with 5&6% ngd WltEIEE% ¥%}1|g_gyaaggihgi-lH-pyrrole- J=carboxylic
acid (3=diethylaminopropyl)amide (0.51 g) to give 0.B4 g of
the title compound as a red-orange solid.
'HNMR (360 MHz, DM30-d6) & 13.61 (s, 1H, NH), 16.9% (s,
20 1lH, NH), 8.09 (d, J = 1.8 Hz, 1lH, ArHi, 7.7 {m, 4H), 7.2 ({(dd,
J = 1.8 and 8.3 Hz, 2H, ArH), 6.8 (d, J = 7.8 Hz, 1H, ArH),
3.3 (br s, 4H, 2xNCH;), 3.2 (m, 2H, CONHCH,), 2.6 (br s, 2H, -
NCH; and 2xCH3), 2.4 (s, 6H, 2xCHs}, 1.66 (m, 2H, CHCH:CH,),
0.58 (c, J = 7.1 Hz, 6H, NCHaCHy) .
25 ME-EI m/2 472 and 474 (M" -1 and M'+1].
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carboxylic acid (2-diethylam noethyl)am de (50 ng) give 29 ng (33% of the
title conpound as a |ight orange solid. "HNVMR (300 MHz, DWVBO d6) 8 13[]6.2AU[3 2004

(s, br, 11 , 05 10 (s, br, 1H, NH) , 8.86 (s, br#@ a
:5_8@,’“? 4778 04 (m 114) , 7.91 (d, J - 8. 1 H2, & °”P“37Q(s

1H, Hvinyl) |, 7.40718(m 2H) , 7.35 (d, J = 7.5 Hz, 7.14 (s, 1H),
3.26 (rgxamplacR) |, 2. 48 2.55 (m 3XNCHz) , 2.42 (3, 3H CH3) 2.38 (s,
3H, CH3)_ ] NCH é Izrqz 457 (\4]
Exanpl e—64 : T v Hh +hyarotndol - 3-

yl i denediet } i mbietnh dmMeth Yl) am de
20 6- Pyrtl di -3 )Q 1, 3-di hydr oi ndol -2--one (60 ng, 0.28 Mo was condensed
with 5 di met hyl - 1H pyrrol e-3- carboxylic acid

(2-pyrr gl i dlwaroydﬁetm)al—)dalhmdﬁ’ﬁdalj?ﬁ;m;ggmo Wy o d(g%%&ﬁl)?)t&ﬁa Elst I g

conpounda as. t .or.ange s

1Hrrpr\|H)CC“‘f§E g'l(%h bt ﬁH)“l‘ #ﬂlHiP&Sfﬁ%l 139, 8.54 (dd, J =

1.5 & c%rz%dﬁmﬂzH)amdS {Q5c(ﬂéth]y"1)am1n70&1h:,(lq amJ:.cFa 7(15&) Hzg) ) give 70 (s,

1H H-V| nyI) (m 2H, 1H), 7.15 (d,
= m)62%é §>§ (t*rh ztﬂtlm%mpozﬂ@rﬁf qu%owr@mhd 2.43 (s,

3H, CH3) 2y ﬁt@R(;BO@FMHQ‘Bbmsolngk(ﬂB 930154y 2X§#‘f) 10 Mps Bl s M z 455
[M] 123 0 4 AUG 2004 WO 01166814 PCT/ Ush1/ 04813 Exampl e 65

2, 40D riéft.hW-LJS 8200k dd6- p&/r=i di- riL3L2y1-11-I 2-rdiffiydrioi®dalm, 3-1H},  7.79

yllden I} f b~pyLrol e arb i€ 2Gi ¢y (3 thyl , opropyl )dm d2 5
6--Pyrﬁ(?| n- %[ 151123 cid ydr0| ng grclg (Gl4§i ll.g ;X‘E 6ar§|vvra}s céﬁdensed

wi t h 58f.ar myl, - 2;44 aicaet hyl. 51I-ﬂ-rrpyr1r1'bl €H3- (3ar3bdxyl i34, aCIIHII and NHCH;),

corpouta SRR GCI (2B P R TR ol B
1H NN)(;i 117 @oe EOHES, 6B, 2XAHNH) 0. 8686m(86Hbr2xd:HJaC,538 54 (s, br,
? (m _”&fs)-zi bgoslﬁdan‘é 518 (U A8 i 89 (s, 1H Hovi nyl) ! 7 —~
Example 72
5-(S—Bromo-z-oxo-i,2—dihydroindol-3-ylidenemethyl)-2,4—

diiseopropyl-lH-pyrrole-J-carbonylic acid {(J-disthylamino-

propyl)amide
20 S5=Bromo-1, 3~dihydroindol=2-ocne (90 mg, 0.42 mmol) was

condensed with 5-formyl-2,4-diisopropyl-lH-pyrrole-3-
carboxylic acid {3-diethylaminopropyl)amide (140 mg) to give -
534 mg {25%) of the title compound as red=brown solid.

'‘NMR (300 MHz, DMSQ-dG) & 13.98 (s, 1H, NH), 10.96 (s,

25 14, NH), 8.09 (d, J = 1.7 Hz, 2H), 7.78 (g, 1lH, H-vinyl), 7.23
(dd, J = 1.7 and 8.1 Hz, 1H, ArH), 6.82 (d, J = 8.1 Hz, 1H,
Ar#), 3.5 (m, 1H, CH), 3.25 (m, 2H, NHCH;), 3.15 (ﬁ, 1H, CH),
2.7 (bx 5, oH, 3xNCH;), 1.7 (br m, 2H, CH;CH;CH;), 1.28 (d, J =
6.9 Hr., 6H. 2xCfh), 1.24 (d. J = 5.5 Hz, 6H, 2x&Hy). 1.086 (m,

30 eH, 2xCH;CH;) .

MS-ET m/z 528 and 530 [M'-1 and M'+1].

is
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1M, 7.45-7.48 (m 1M, 7.35 (dd, J - 1.7 & 8.0-HZ, 1H), 7.15 (d, J = 1.7
Hz, 1H), 3.21-3.27 (m 2H, NCH2), 2.43 (s, 3H CFt3), 2.41 (s, 3H, CX3)AU6 204
2.28 (m 2H, NCH2) 2,14 (S, 6H, 15 2KNCH3) , 1.64 (tit, 2H CH2) MS-ET
nlz 443 (Wl” Banpl a 66 | PCT/USO1/03813

2, 4- 0i et hyl - %2 0X0- 5- - phenyl - 1, 2-di hydr oi ndol - 3- |ideneneth 1)-1H
rrol e- Byawbbx T#c acid (3 20 dirneth lamina ro |)am de

o7 Phenyh 1s 3 folyds 0 240l - 2 00g, £ s Ao1 05 32) 1HDL A5, ) FORdpnsed with
(3- d|nemhy$@mmmmm¢ﬂb&+&ggzdbaﬁ8&cgg@otglgmvecﬂm)[@tggggglldﬁnfhe title
conpoundlas a q&gn e solid. 25 1HNMR (360 VHz, DVMBO-d6) 5 13.66 (s, br,
1H, NH)< . , 1H, NH), 8.14 (s, 1H), 7.79 (s, 1H, 7.71 (m mﬂ
7.62 (m 1H)35- Wrdmo{mB%th&rﬁﬂmﬁm 2Nne 6¢P3G fam OH) ,mmb B3 wdsn 2H,

NCH2), 2.43 (s, 6H _2x 2.2 . 2H, NCH2) , 6H, 2xNCH3), 1.63
(m 2H,°%EH%‘§S%% WEE 9%3%’5%]2'17 mig?&lli%f??@%%zPJ\mM/ 60814
PCT/ USCHAM:&&@BW@ ﬁi—pyrmndm 1- ylpropyl)amde {150 mg, 0.45 )
2, 4- Di net - &f :gf | -1, 2-di hydroi ndol -
yl i dendfist y_r)O DI 3L gl e acidty §°’%ﬁ%{"rﬂ/|3aﬁn%c¥p¥bpy| )ani de 5
5 Phenyjrﬁnébchdmmﬁ(n ndoI 2 one (1.5 g, 7.16 nmmol) was condensed with

| -2, 4- di met h rrol e-3- carboxglic

id
CaL Bl ot bt AT 5300, i %Zdebvﬁog;wo Sgivedt. 454 LHONH) of 10t A3 (5t e

| | 13.
Comoggq{gi {ﬂ %Ilolq}f Slo éﬁ%d’ W gﬁgﬁmw nﬁgﬁ%ﬁ(@"ﬁd 7642%%
ArH) 7dn. (ddes 13 & andp 7arﬁj fez.51H=|t, FXH) ,ArEH)82 b =76 53 I-l#. 1H,

SO B, Gl S Ay B B ) Tl 3SRyl o (4 9

2XCH3) 2. 7 (_br615 (rhH, zﬁxmwzma (brOm, €8, (BxNFH:CHK) 7 1H2S (15 6H=

N - El z hﬁ g
TEG AL 7 A ML e BIOTPLEER 7 i oy, 2.
yl i denemet hyA8-ETHmSe rﬁcaaea&cbmﬁow -d acHdM{al] .

. Example 74

S-{3-Breme-2-oko-1,2-dihydroindol-3-ylidenemethyl)-2,4-

dimethyl-1H-pyrrole-3-carboxylic acid (pyridin-d4=-ylmethyl) -
20 amide

S-Bromo-1, 3-dihydroindel-2-one (170 mg, 0.8 mmol) was
condensed with S5-formyl-2,4-dimethyl-1H-pyrrole-3-carboxylic -
acid (pyridin=4d-ylmethyl)amide (200 mg) to give 14 mg (4%) of

| the title compound as a yellew solid.

25 'HNMR (300 MHz, DMSO-d6) & 13.67 (s, 1H, NH), 11.01 (s,
br, 1H, NH}; 8.51 (dd, J = 1.6 & 4.3 Hz, 2H}, 8.23 {(t, J= 6.0
Hz, 1H, CONHCHz), 8.11 (d, J = 1.8 Hz, 1H), 7.78 (s, 1lH, H=
vinyl}), 7.31 (d, J = 6.0 Hz, 2H), 7.2% (ad, J= 1.9 & 8.1 Hz;
1H), 6.82 (d, J = 8.1 Hz, 1H), 4.45 (d, J = 6.0 Hz, 2H, NCH).

30 2.46 (s, BH, 2Z%CH;).

MS-EI m/z 450 and 452 [M'-1 and M'+1l}.
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20 di et hyl am nopropyl ) am de 6-Phenyl -1, 3-di hydroi ndol -2-one (1.5 g, 7.16

mmol) was condensed with 5-fornyl -2, 4-di met hyl - 1H pyrrol e- 3- car boxy! 0é AUG 7004
acid (3 th nopropyl ) am de (. Zg) to give 1.9 g (579 F title
corrpoundd{é@ anhgg?]ange solid. 25 LHNMR (360 MHz, DWMSO d6) &@E%]é& E,

NH), 10.94 (s, .JAH NH), 7.8 (d, J =7, 9 Hz, 1H ArH), 7.6(m4H,ArH),
7. 4 ’f’famﬁ’ll"- .5 Hz, 2H, ArH), 7.3 (m 2H) 7.1 (d, J =1.4 H, 1H ArH

Hedn 1%2501(&?}1,12&&1@ NGH

WO 01/ @Bﬂlﬂw%wrwﬂwrmtm”mmlmaaﬁm h@-gyrxomdxr?,—b et h | am no
ro Icar:%:t}))amﬁdGS dinmeth 1-1H rrol-2- |neth | ene] -2-o0xo0-2, 3-dih
dro-1H box lic acid (3- chloro-4--nethox hen |) am de 5

2- ORo- 2, 3- dlﬂwﬁcﬁ‘otﬂﬁqﬁd]dl’@w@a}bbx%q!hh}aﬂ@f(@m'U?f@)g (50 mg, 0.19

4- et h en 0 h rmyl -2

4- di met CFB \Qp%/?ér’go car %3(@%{ (’;’Pé;%j\y ct (g cgl'?lg ;)Flam noppyr’opy g‘l de (1 g,
"3.58 mnﬁlr)bomrlgm@cnw (g?-(p&&tr)olmut%}tlemfaddmalmd{m ey )y eld ay-wr ange

§O|( ::SdS 7(])7P "Mg [I%l(eo%?{ ,Zof?;tﬁ‘re-z;}{alx e,] conlr:ﬁ@ﬂ% eaa%norre&aﬂ%e ,%i%‘i ncth 1- 1H—

rrol e- 3--- caHbER 1Bé0amHd, (BMdbetjiﬁ)l ﬁwilﬁoSarasl)mdﬂHj-,Slo.QS (s,
5-8ronmp- |, 3-di hydr oi_.ndal - 2- one ( mm vvas condensed with

5 £Br sz Ko g hyl-Bek Gt ol o5 a1 1, Hovinyl),

(13- di ethydeanianopr epyl Jamde A0. Sk gq)s t @, 0ivE Gcc&fh;g Ozf 2d h@n,tisd)e conpound
as a red- orange soI i d. 1HNKR 360 Od625 8 13.61 (s, 1H NH), 10. 99
(s, 20-%% WR) 18,0930 G- ﬁ»s%’ 1P SAFRY 637 (0 (AH 4RKCHT, 2 ¢t J
1.8 and B .43, Hé,xc%H; AEH)I} (Q, §H(dCH'r)7 -2740_8(442 sHH cAnH) 1. 683G, (br s
4H, 2xNCHR). 5’ (m 2H OONHCHR), 2.6 (br S,  2H, NGZ and 2xCiB), 2.
(s, 6H4Hzxéﬁ§)”1} 14 % (fy 2R, @ﬁzmzb@; {moﬁi(tCHﬂn- 0731 HE, 6H,
NCHBCH3) 2 45 MByS| cméxd72 and 474 [M -1 and M +1]

MS-EL m/z S10 [M'].

4

5 Example 76
5-[6-({5-Isopropyl-2-methoxyphenyl}-2-oxo-1,2-dihydroindol-3-

yvlidenemethyl]-2,4-dimethyl-1H-pyrrole-3-carboxylic acid ({2-

20 pyrrolidin-l-ylethyl)amide

6-(5-Isopropyl-2-methoxyphenyl) -1, 3~dihydroindol-2-one
(50 mg, 0.17 mmol) was condensed with S5-formyl-2,4-dimethyl- -
1H-pyrrole-3-carboxylic acid (2—pyrrolidin—l—yl—ethyl)amide
(45 mg) to give 67 mg (75%) of the titleé compound as an orange

25 splid.

'HNMR (360 MHz, DMSO-d6) & 13.60 (s, 1H, NH), 10.82 (s,
br, 1H, NH}, 7.77 (4, J = 7.9 Hz, 1lH}, 7.861 (s, 1lH, H-vinyl},
7.45 (m, 1H, CONH), 7.0-7.19 (m, SH), 3.73 (s, 3H, OCHy), 3.32
(m, 2H, CHp), 2.87 (m, 1H, CH(CH,);), 2.56 (m, 2H, CH;), 2.48

30 (m, 4H, 2xCH,), 2.43 (s, 3H, CHy), 2.40 (s, 3H, CHy), 1.68B (m,
4H, 2CHz), 1.21 (d, J = 6.8 Hz, 6H, CH(CH,);)-

MS m/z 527.2 [M'+1].
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5- (5- Bronp- 2- oxo- -1, 2-di hydroi ndol - 3- |idenenethyl)-2,4- diispropyl-218+4 AUG 2004
rrole-3-c i,c acid (2-diethylamno- ethyl)arnide 5

5- Br onp- Ia@qﬁ%ﬂél roi ndol - 2-one (100 ng, 0.47 mml) was ﬁﬁlﬁ@ﬁ%&‘“ﬁth
5-fornyl -2, 4- dué opropyl - 1H pyrrol e-3- carboxylic acid -

(2-di et "I“ﬁﬁ’ﬁ?io hyl)ami de (150 ng) to give 0.15 g (62% of the title
comoounsi g5 pa vied ApUpIGE RO 50bid-1 TR (B0 My ﬁmﬁrﬁpﬂ@aa@e@ﬁw <sH) 1H,

NH), 10795 TO 1H, N, 8. 09 (0, = .3 Hz, IH—Ar
7.79 (%9194 metfwlzlﬁ-pmroyeﬂicaeb%ﬂl:a: aqlqt(ZMrdemG 8 (d,

J =
8 1%3 5(m 1H cm , 3 -3 (m 3K CHand NMCH2) , 2.5
(br m 7 1.28 (d, J =6.9 Hz, 6H 2iCH3) , 1.23 (d, J =. 6.6
Hz, 56H, 2xCHB)(d-HrloelghengH - QXMiMB:}rCli&wS—E-QﬂQ 61% rend B1B9{M -1 and
M+1Ex I 1,2 o] | i denemet hyl ) - 2, 4-
dii strop qﬁgﬁé}%%ﬁgn%af%&%{lzc %gdl dtf' c} djtoglinﬁ)é%%g- n%ropyly) )] am de ,
§0f5 Brcomjad’x)BleJ i Myﬁ@kmxwfm,em}bﬂz amuml 9 Wgs mgondengedewi th - °

or oxyl.i.c. aci

(3-di o cillz'%?n (oo oﬁ%aﬁﬁ%&% sy ga%v §H?g‘?(°z"fﬁ%g%f5?]h’edtutle
conpound as ‘HecRbriGMI si@lzi, dDMﬂ‘GHVEG(BﬁOlM-BQ @/BO}_Hﬁ) Nf) 13188960,(s1H, NH),
3833 Bt Wy B Erge S 1 8 wm T e (4 iy A
ArH), 3 51am. Sld‘l(rrﬁ'i)?,ﬂ)B 26 {997 24 MHCHZ), b’é (M, WH=Guz, 24 (br s,

6H, 3xNCHz) m 2H, CH2CH2CH2)', 1. 58 (d, J=' 6-9 H, BEt, 2XCRj)
1-24 (di+ 17 {rﬂ 52¢l H@HzésH 22%0f {p | 28, 0B HGH3) 38 -6, IO BLHBHAG. Bl 4% 2 528

‘and 530(rr[ Mcrfi @&%f%t 1b. 42355123H0 # NG 2004 géo 044 60844 PQT/eHSO(H 04813
Exanpl e C}é Brono- 2- oxo- 1, 2- di hydr'oi ndol - 3-YIi denerrechyl )--2, 4-
ciii sopﬂ*bp AHCH He pYs 28I éi'-B dar B@)’iyﬁlzc dbr dCEEPHyrrol i din-1- vyl propyl ) am de.

15 MS-ETI m/z 482 [M"].
Example 78
5-[6-{2,4-Dimethoxyphenvl)-2-oxo-1,2-dihydroindcl-3-

ylidenemethyl] =2, d-dimethyl-1H=-pyrrole=3=carboxylic acid (2=

pyrrolidin-l-ylethyl)amide
20 6-({2,4-Dimethoxyphenyl)-1,3-dihydroindocl-2-one (51 mg,
0.1% mmol) was condensed with 5=-formyl=2,d-dimecthyl-lH=-

pyrrole-3-gcarboxylic acid (2-pyrrolidin-l-vlethyl)amide (S0 -
mg) £SO give 30 mg (31%) of the tiﬁle compound as an arange
solid.

25 LHNMR (300 MHz, DMSO-dé) & 13.59 (s, 1H, NH}, 10.8B6 (s,
br, iH, NH), 7.75 (d, J = 7.8 Hz, 1H), 7.60 (s, 1H, H=-vinyl),
749 (m, L1H, CONZH}, 7.22 (d, J = 8.4 Hz, lH}), 7.03 (m, lH),
6.97 (s. 1H}, 6.58-6.65 (m, 2H), 3.79 (s. 3H,.OCH5), 3.76 (s,
3H, OCHy), 3.33 (m, 2H, CHp}, 2.%5 (m, 2H, CHz), 2.%0 (m, 4H,

30 2xCHy). 2.42 (s, 3H, CHy), 2.3% (s, 3H, CHy). 1.67 (m, &H,
2¥CH3) .

MS-EI m/z 514 [M'].
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5 5-Brono- 1, 3-di hydroi ndol -2--one (130 ng, 0.6 nmol) was cc.)ndensed W th

5-fornyl - 2, 4-di i sopropyl - 1H pyrrol e-3- carboxylic acid 04 AUG 2004

(3- pyrrol g lpropyl)am de (150 ng, 0.45 nmmol) to gi 159% of

t he t|tlewgoopr%(a)sd%d as a tan- orange solid. 10 1HNWR ( 3ooy‘§%§§°‘@)§g d6) 6

1398(5&37 I\g;glow(s 1H, NH), 8.10 (d, J = 1.6 Hz, 7.78 (s,

111H3r‘i'§f-’||1> 23 (dd,J-:16and7.6Hz,1HArH) 682(d J =

(7:H§3 Hz,5 -1~ (Wl"é)o x 1 HeR ﬂaliz-‘aﬁ)o 132251161 rélinddhiCH?) , 32é5(((jmJ1T5 -
X 1

Hz, 6Hylﬂ%himr_ﬂetmdzﬂ f?d‘l - g imet by g H-mrrﬂémércarbmyéllcm@flsizaZa-nd 528

[l\’t 1 ﬂUﬂlH;diﬁ |é%h }amide

5=(5- Bromp- 2-0X0- - ylldenenethyl)-z 4-

di net hyl - | HEPyd rI@O@rmd@bwmlnclaérallmfyhrpemﬁoa-Ql-pmtehwa)a mg20 Oartidde

5-Bro I ec( ~2048 ndensed, with

4 forgark£§ @Egm?qﬁd@%%ﬁi_w;??056%§9mg5b2 aQHBEthaia'%9r?% Hgeq.

(pyrldﬁﬁl@ﬂ%WﬁEﬁhFﬁﬁénléePQZGOIWQ)nté gﬂeehyl)ﬁglﬂéwySOfmqﬁheotguwe

AT A e s

6 0 Hz 1H HIGIRHCHZ) MHS, 1[1M£@I—d6)=5]13 @B Hz, TH), N, 1189(-;5 (dH, H

) e, R 7,850 6 0o O, e 15 (i, 22

. NB— Eh .o%z7456 amnd 452, [M 13 aad M:-;il]3128 Om4 MG@Q% VO 1 kpgl4
PCT/USOl/04813 Exanple 75 5-[6-(4-But hen 1)-2-axo- di h droi ndol - 3-

| i denef®r h“H(Ha) Borgiardthyife 1 py Ml e- % ear bBxyhiic %ﬁ¢ﬁ2}('2-?py4r5 ol $din--1-
ylethybBpancde) 5 2:4 $- (4 Bt yl@ignyh) bol, 3 duhydeeirdp! - 2- one§50 myr 0. 19
mmol ) was condensed with 5-fornyl-2, 4-di met hyl - 1H pyrrol e-3- carboxylic
acid (8- ﬁyﬁ?olFHrnCHKCQWbﬂhyI)anlde (50 ng) to give 74 ng (76% of the
titd e conpoyndeasyan g@uanggrisolid. ' HNWR (360 MHz, OVBO-d6) 6 13.58 (s, 1H
NH), 10.93 (s, 10 br, 1H, NH) , 7. 82 (d, J = 7. 9 Hz, IH , 7.63 (s, 1H
HvinyEyYample 89 (d J =7 9 Hz, 2H)r 7.46 (m 1H CONK)1 7.26 (m 3H),

5-{5-Fluoro-2-oxo-1,2-dihydroindol-3-ylidenemethyl) -2, 4-

dimethyl-1H-pyrrole-3-carboxyvlic acid (2-diethylamino=-

ethyl)amide

20 S-Fluore-1, 3-dihydroindel-2-ene {0.54 ¢, 3.8 mmol) was
condensed with 5—formyl—2,4—dihethyl-1H—pyrrole-3-carboxyiic
acid (2-diethylaminoethyl)amide to give 0.83 g (55%) of the -
title compound as a yellow green solid. ‘

'HNMR (360 MHz, DM30-d6) & 13.66 (s. 1H, NH), 10.83 (s,

25 br, lH, NR}, 7.73 (dd, J=2.5 & 9.4 Hz, 1H), 7.69 (s. 1H, H-
vinyl), 7.37 (t, 1H, CONHCHaCHs), 6.91 (m, 1H), 6.81=6.85 (m,
IH), 3.27 (m, 2H, CH;), 2.31 {(m, eH, 3xCHz), 2.43 (s, 3H, CH3},
2.41 (s, 30, CH), 0.96 {t, J = 6.9 Hz, 6H, N{(CH;CHi)g) .

+

MS-EI m/z 398 [M‘].
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7.09 (s, 1H , 3.30 (m 2H, CHz) , 2.52-2.63 (m 4H, 2xCH2) , 2.49 (in,

4H, 2xCH2) , 2.43 (s H CN3), 2.40 (s, IN, CXS), 1-68 (m 4H, ZxCHD)4 Alb 2004
58{m .34 {m 2H, CHz} , 0.91 (t, J=15 7.2 , CH3)

I\/S- El 91’&‘/6@%] . Example 76 %T"%Hm"%ﬂz

5-[6- (5 Isopropyl 2- met hoxyphenyl ) - 2- oxo- 1, 2- di hydr oi ndol - 3-

yl i dencfreanpl g @4(Mﬁ%¥¢wth¢+mmﬁélsl carboxylic acid (2- 20

pyrrolidip ley (5 L eyrptporehembiy b2, o

--dl 1methyl e YOXY {2=d1 viamino-ethyl) -

5 for Lllyl IJyI'IUIU J \JU.'IU LI Y2 auv %

pyrsir%#gn-dlnl-yl ethyl)am de (45 ng) to give 67 ng (75% of the title

Comfeins = L BLANGE 29,301 s (DGOSR i, L 5 sk (o o
H-vi nyl 300 G)45%:4xg tﬂdd;tm% 100 0°c7 ) @maﬁhi)ana’i B0 is@edyH, 3.32

2H, CHz? . 2.87 (m 1H CH(CH3) 2) , 2.56 (m 2H, CH2) , 2 . 48 4H,
2xCHZ) 52904:9)(§*a%wd®4§)m szolzmlqrss 8190 gB)over 6829 ingyespyithy | 21

b3 boafF a0 o d Exéarr% e 7T 5%%‘1 ?‘221‘;5%1@:\&5;?#% s eh Az 2004 VO

- 216xo-b-sdi Hipelr @i indol =e8\W4 ]room temperature and the

o (4 e A R AT ?M%%If%%ﬁ%ﬂz% R S8rd iigg, |t o ©

c4nder ti-38doGof-ghmyl 12, - sdeedi inetaryld -H o pyrirde eﬂ@ glar bdXy# | leycod dide

compoutid e GRDAR M MRS (7 Braid Pt ol Bl Ay 8 iS50 (o7 1w

NH) 1@@@5(1:@.-:1 £30 <omH BHw N 127, b8313(cttoc:h1=0181.a4 did 1H)  THe 6Witsyrd H,

o 41" (eptiaipt By 8 ooy Hosdtige of Borldhe (man

2xCHZ) wezedZoldec3idd @3)vacis f(lsltm\ml cOHAANd WBREANTWIRE WOKTH2) , 1. 20

(t16J(§' Srsn thoxygﬂ?@?ﬁ %SOXO T, ﬂﬁﬁ%%ol @mée 578“““‘"

1 3-dihydro-indol-2-one (600 g, % yield) as as a brown
powder. lH=NMR {dimethylsulfoxide=dg) & 3.46 (s, 2H, CH;),
20 6.75, 6.95, 7.05 (3 x m, 3H, aromatic), 10.35 (s, 1H, NH).
MS m/z 152 [M+1]. N
3,5-Dimethyl-1H-pyrrole—2,4-dicarboxylic acid Z2-tert-
butyl ester d4-ethyl ester (2600 g} and ethanol (7800 mL) were
stirred vigorbusly while 10 N hydrochloric acid (3650 mlL) was
25 slowly added. The tempergture increased from 25 °C to 35 °C and
gas evelution began. The mixture was warmed to 54 °C and
stirred with further heating for one hour at which time the
temperature was 67 *C. The mixture was cooled to 5 °C and 32 L
of ice and water were slowly added with stirring. The solid
30 was collected by vacuum filtration and washed three times with
. water. The s¢lid was air dried to constant weight to give of
2,4-dimethyl-1f-pyrrole-3-carboxylic acid ethyl ester (1418 g, -
B7 % yield) as a pinkish solid. 'H-NMR (dimethylsulfoxide=dyg)
§ 2.10, 2.35 (2xs, 2x3H, 2xCHi), 4.13 (q, 2H, CHy), 6.37 (s,
35 1H, CH), 10.85 (s, 1lH, NH). MS m/2 le7 [M+1l].
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yl i denenet hyl ) -2, 4-di met hyl -1 H-pyrrol e-3-carboxylic acid (2-
pyrrolidin-I-ylethyl)am de 20 04 AUG 2004
6-(2,4-D nethoxgphenyl)-l,s-dl'hydroindol-2-one (51 mg, 0.19 nnnlg was
condensed’ RPVEPEEL £ or nyl - 2. 4- di net hyI -IH pyrrol e-- 3- car bOTHRVAH!

(2- pyrrol|d.r-l-¥lethyl)an1de mg) to give 30 ng (31% of the title
conpound'asDameé Andermeglids A ZEHNWRB@QOQlWﬁiOIDWBGmQQP $378059L)S, 1H,

My e <Daa B A PRl 55 et geBepiolyg ofvgfibfRas )t

6. 97 QSGBIHE) wé s58daeaSb winmh %Hﬁ;r3n@9 (§pl3H 208HA) metBy161¢Hs, 3H, bOH),

3 By o1 CkarBRtve paacT eftigh eafer S0 vig BISHe) aBatpue ]

11850 4nAHGlaQ345V6M@l1@G8&4nBGEEUSOEbQ4&é315&&”ﬁbﬁp@9a5uk6 téaksedro 1 hen
| )-2-o0xo0--1, 2-di h droi ndol -3- ylidenengethy Ii
4- di metR§l lpl—l-‘i)yrrowé‘ism’c‘é‘i%?(y‘l"?% BRATLE 250 rFRF LU nEa% $RE QYL ani de 5 6-

(3--1s | phenyl 3 d d 2 ( Jaol ) was
conden%e‘gg\%&tﬁB ?Po T ﬁq2§& %?%g%%§$-€$fp§?€3%6$?3ﬁ&%5%ﬁ%%§lF%PaC|d

(2- pyr repiidilp- adytéthytyannderpﬁe rp)rrongi veThB9tagp¢63eiref the title
conpound n H 13.63 1 NN) ,
10. 97 S%a%ﬁdb 8"3e, sﬁgn-i)dm?”%é&&gl% %%}@%51" %%d AEH
FFMjnyh)th vngﬂoﬁsSEtiﬂtlﬁbﬁ 7Th8 6&mpéf&tu3e3ﬂnérﬂa53h|tﬁ}Z) 53.30 (m
1H CH CH3) ZZ 2. 60 %nl H, n%t g %ﬂé 4H, 2XCH2& 2.45 £s, 3H
hﬁsme§ usgy W $lovedotonptapd 5qEpg) minybepqang theglavess eH
(C}B) 311é5eaﬁtoE£eﬁéza486 [ Mk caﬁgaeatﬁrgoréaéﬁeElQOﬁQme@mOGE 20-4dih
‘droi ndol - 3- lideneneth 1)-2,4- dlnethgl-lkk yrrol e- 3- carboxgllc acid

(2 d|eghylﬁhﬁnéqu@?ﬁﬁl}éhﬁﬁe“é@ BAERERES FO3PH| +2=fdruiRaakl 2V ane (0.54 g,

m@bia%:sumcwd@aﬁg&evw.tshaSLf OL AV h - 2atle AL HBE NY1 1 bk BYEROI €- 3-carboxylic
aC|d di et hyl am noethyl )am de to give 0.83 g (55% of the title conpound
ast: yépmgapgpgéﬁ §@|;gac and remalin at 55 °C during the addition.

After the addition was complete the mixture was cooled to 10 °C
and stirred for 1 hour. The solid was collected by vacuum
filtration and washed four times with water t¢o give S5-formyl-
2,4-dimethyl-1H-pyrrole-3-carboxylic acid ethyl ester (778 g,

20 100 % yisld) asc a yellow solid. 'H-NMR (DMSO-ds) 8 1.25 (t,
3H, CHi), 2.44, 2.48 (2xs, 2x3H, 2xCH,). 4.16 (g, 2H, CHa),
9.59 (s, lH, CHO), 12.15 (br s, 1lH, NH). MS m/z 195 [M+1]. )

S=-Formyl-2,4~dimethyl~1H-pyrrole-3-carboxylic acid ethyl
ester (80¢ g}, potassium hydroxide (548 g), water (2400 mL )
25 and methanol (300 ml) were refluxed for two hours with
stirring and then cooled to 8 °C. The mixture was extracted
twice with dichloromethane. The agueous layer was adjusted
to pH 4 with 1000 mL of 10 N hydrochloric acid keeping the
temperature under 15 °C, Water was added to facilitate
30 étirring. The solid was collected by vacuum filtration,
washed three times with water and dried under vacuum at 50 °C
to give 5=formyl-Z, 4=dimethyl=1H=pyrrole=3=carboxylic (843 g,
83.5 % yield) acid as a yellow solid. NMR (DM30-dec) & 2.40.
2.43 (2xs, 2x3H, 2xCH;), 9.57 (s, lH, CHO}, 12.07 {pbr s, 2H,
35 NH+COOH). MS m/z 168 [M+1].
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1HNMR (360 MHz, DMbO-d6) 8 13.66 (s, 1H, tiit), 10.83 (s, 25 br, 1H NH),
7.73 (dd, J = 2.5 S 9.4 Hz, 1H), 7.69 (s, 1H H vinyl) , 7 _ 37 (t, MHAUG 2004
CONHCH2CH 6.91 (m 1H) , 6.81-6.65 (m IM, 3.27 (m 2H, CHz) , 2.51

(m 6H, 3@&4&}6"?“2.43 (s, 3H, CH3), 2.41 (s, 3H CH3) , BCHESPYEE \ 6. 9
Hz, 6H, N(CH CH3)2) _ _MS-El nf2 398ﬁ[ Mt]. 131 0 4 AUG 2004 WD 0116081-{

PCT/ US01/ 0483 3FeRBKbT € - 80dimetbyhatl Fveysyal AedredrBoxBlECuardd2{ 82841, 2-di h
dro-indgl - 634) syt b deneget j; 1¢scabehbY] A ; -3:C xyl cac id
(2--di e?Lyl am no- et hg/l_ - aﬁg'lété“%lé?ér azi ne h%g;ggiggégégog{@% and

5-f | uor 6EBREFALUYS00N ) eweré3hdamethyb-da0onrapy hdditi onal 5-fluoro-isatin
(500 9) 1248681 nPQ5T a0 290, m . LLLLpg- The

m xture was heat ed to 110 %Egﬁgﬂgtgf?r%dvﬁjrﬂig)lb @gﬁggx%gz?ﬁ?%%f’épgﬁs
coolsed {b%ebom t chpeztinytemand (AB16Sol] dend ol i ech pte byy Vasediahihér at i on

to give -am nos 55511 - nyl).-acetic ,d.hydrazj de (748 9).
The hydﬁg%?ggnﬁﬁfagg}s%s%%%%%d ?ﬁﬁga?ggef%ow%)églnﬁg%%ef%ﬁ %@ ??dfér iXture
adj ust exice teqpeZ@EWALE. 1Ph& hygtoch| wis cdialbutted et i X@ @0 eml, 16f was-stirred
for 12 h t rature, T old ds. were collected by vacuum

fil trat‘r%ynétsa’nzé%@ﬁ% ?gmp%%l%mgt%ndmgf%@mﬂfh%f product ~was" @1 EY under vacuum
to gi veebedthmrase 1s@lwlf hymrand ndod -@2H ki (S0 o 7Rrdbdys el tthamsi@s a br own

powder .. j et hylsul f oxi de-d6)m,S 3.4 s, 2K, CHZ) 20 6.75, 6.45,
D08 i PO ST Ry GBI EE (R g B S Bl e
3, 5- O ety 5008 iy re e 2 Ynali efar by Inet regial. 2t etichlntone wstrey gheet hyl
ester ( ) ﬂ% Egp 7 ) %(55 jrred vigorously ile 10 N .
hydr och or?ec’&arm (:?6 ﬂ%é'\/\gés)zolzé% AR eaf@(ﬂfre%.s ﬁ%gq}eésr‘?p@} aﬁ‘%ﬂéﬂt—i‘%creased
from 25:r@ tup 35 yC eamporpeev Wioredegan. ThHEnenim bty evamsviar med to 54 C
and = stjrqred i thfur r_-heat i 0 ich ti t he
t enper ature was | ag#ﬁeml'm' X u‘ﬂgh\{ﬁgge gag% re}(‘fi)q:{‘;“o]'ra}}S eg]aaor?cf%fr% BN & and
vvaiér wenh esisowl T eadoesd dMe vt igrigwratide walh @ 130 hexsineoldietttad by vacuum
filtratdgn.andoishad thregd iges 9 WM Tig 39 WaRs, @l r dried to
constant weight to give of
filtration, washed twice with 400 mL of ethyl acetate and
dried under vacuum at 34 °C for 21 hours to give S5-formyl-2,4-
dimethyl-1H-pyrrole-~3-carboxylic acid (2-diethylamino-ethyl)-
20 amide (819 g, 43 % yield) as a light brown solid. ‘H-NMR
{dimethylsulfoxide-dg) & 0.96 (t, 6H, 2xCH;3), 2.31, 2.38 (2xs,
2 x CHy), 2.51 (m, &H 3xCH;), 3.28 (m, 2H, CHz ), 7.34 (m, LlH,
amide NH), 9.56 (s, 1H, CHO), 11.B6 (s, 1H, pyrrole NH}. MS3
m/z 266 [Mel].
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2,4-di met hyl - 1H pyrrol e-3--carboxylic acid ethyl ester (1418 g, 87 %
yi el d) as a pinkish solid- ;H NWR (dinmethylsul foxide-d6) 2.10, 2.-35 [{24%5 2004

2x3H, 2XQER)yefid3 (9. 2H CH2), 6.37 (s, 35 1U, CH), (S LH NH).
VS iz 167 [“N’ﬁ F112' 0°4" AUG 2004 W0 01/ 60914 PCT/ USoL/ cHfpTgSbss

Di met hyl f or 3 i.chl an 0 werecoledln an
ice bath to%zr%dﬁ“ﬁ(d‘ ?2r21'osp orushyolxr}cpﬁlpgjrlﬁ fl % %@Zf% xnikd'sc a&déy

stirri ri.etBolliah i obtdivigtayd ideH W@)e S—Eambmoyﬂj @"&Qlt'd'cﬁfoh-)i|ncﬁ&t—er (670
g) was .sl ow Xi mum t enper at ur e

d 5 | t t
reached % wasytf?écethe :%r‘;'ﬂ%d‘lr q(%% RS he te(5ll ?YP%TOI d)?*f"(?r {g%emllrdufe Scool ed

to 10 Gdatean atcaghathfapdilnbuksof ThEE MBkehr¥agas’ apbdkty addedomi th
.vigorous stirring. The tenperature increased to 15 C. 10 N Hydrochloric
aci 8 ( FeRPEF AR Saddsd tH1e Wl A5 §OLa8S -8 PIvi NgCuPRe fildfpetarar @nidncr eased
to 22 GashERe JTioht WieapRs al | eyed Lo sskapd . Eogt?ﬁ(}r@dn%tl?:fx ggﬂahgﬁ | ayers
allowed to separate- The tenperature reached a maxi num o . The
aqueoud S9@¢emvag tadRustetior 03@I—m112u1:-‘_39vm tThQGnN{p@rasmmm:dnyﬁa:@xtde (3.8
L) at a Sate th%tra Llr%wed %he 1§ graturgl rﬁa%h and remain at 55 C
duri ng “FRE &G8PE"8F " A t &Pt RE é on Was compfefd YRE“HMxture was

cool ed fiatatCoandwakhededitar ei;hhﬁufl aIHedSQEHduHﬁérCOEEQQheQth4V3@UUTn
filtration and washed four tines with water to give 5-forny

2,40 di FRENYFEY1ARPHYFr SPeS3YEarbdXyELECAE T - REAYE, ESFéFYGWSLQdOQO 100 a
y|e|d)(@%)aylﬁﬁkﬂﬁh§9hyQ] bHﬂNNBmEPNEELgﬁ)ng;Dgé tharébkygkg)acgd44 2.48
(2xs, 2x3H, & CHO, 12.15 (br s,

1H, NI—l)(z‘R/‘Be'ﬁ’PZli’QSHPIVFEPY 5= EBLADI i?%%"ﬂm&?ﬁyf‘ YI’-PE;??réFeaB eEADBBRYI i C
‘acid e  q.est 6 i de 8,4), t 00 nL 25
and rrettsﬁgnol (33% rﬁff@ \(Ag)r%ewﬁﬁ?(jé%g%%ﬂr@{d% ﬁogégéw(fq 6§?| ?%F&gﬂand t hen
cool edZt 838 €. 41hé2msxt GHe W&ESHekt racikdim,t iitce %GHr)di Ghl28r daet R&ne. The
agueou S stedy, t 4 0 dr oric acid
kgfejsel néHf)ﬂl % g\@ e??f%r efaulln%l'e??'pg1 W\/%t e(%’q‘\%as addedl]t?%\!f ra% I‘{)%gle 30

sti rrlﬁQNHThelﬁo Pd(maslbol Fevted b9 gBclmum T8) tpprFohe NEAshedSthree times
with wa er ndydried under vacuumat 50 QC to give

5-fornyl - -di net hyl - 1M pyrrol e- 3-carboxylic (645 q, 93.5 %yield) acid as
a yel Iﬁmal'-#dBlNl\/R (DVBO-dd 6 2.40, 2.43 (2xs, 2x3H, 2xCH3), 9.57 (s, 1H,

CHO) %ZIQZ(ﬁDbiéthgfgminoethylcarbamoyl}-3,S-dimethyl-lH#pyrrol—

20  2-vylmethylene}-2-oxo-2,3-dihydro-lH-indole-6-—carboxvlic acid
2-0x0-2, 3-dihydro-1H-indole-6-carboxylic acid (80 mg,

0.45 mmol) wase condensed with S-formyl-2, 4-dimethyl-14- -
pyrrole-3-carboxylic acid (2-diethylaminoethyl}amide to give
210 mg (32%} of the title compound as a yellow ocrange solid.

2% 'HNMR (360 MHz, DMSO-d6) & 13.6 (s, LH, NH), 7.76 (4, J =
B.O Hz, 1H), 7.86 (s, 1H, Hwvinyl), 7.57 (dd, J=1.5¢ 8.0
Hz, 1H), 7.40-7.42 (m, 2H}, 3.28 {(m, 2H, CH:}, 2.88 {m, H-
piperidine), 2.54 (m, 6H, 3xCHj), 2.44 (s, 3H, CHy), 2.40 (s,
JH, CH3}, 1.56 {(m, H-piperidine}, 0.97 (t, J = 6.98 Hz, 6&H,
30  N(CH.CHi)2) .
MS m/2 424 [M']
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35 NHHCOOH). Ms nmir 168 . [M+l]. 133 0 4 AUG 2004 WO 01160814 PCT/USOl/O4813
5-E ornyl -2, 4-di et hyl - | B pyrrol e- 3-carboxylic acid (1204 g) and 6020 4rAUb 2004
of di mcio were stirred at room tenperature

1-(3-di rre\% ﬂfg‘gﬁ?nopr opyl - 3- et hyl carbodi i m de hydrochl or%’{”%%?? g),

hydr oxybenzotri azole 5 (1460 g), triethylamne (2016 nL) and

di et hy =R SH ani ne (1215 nl) vere added. The nmixture was stirred for

20 hourss. @f- DLM%leamqrﬁ%@e-z-%m,xzuﬁi%ge&f%mcwrﬁﬁ-WIth 3000 nL of

wat er, . ] bi car bonat e

sol uti aft iSanhems 1 r st anetdn R agE il 10 N Bbdidm
hydrOXi?ﬁﬁafo-&g%gﬁ)&t“g{l%%ﬁ yersdin iEct ed twice with 5000 nL each time of 10 %
met han t he extracts conbined, dried over

anh§dr ous nEgeeSi-Im3sdihyde o-dritt ingtedre- Seveayidicatied aai dirdimesshy [IHmeidd Xt ure -
was Wity dil uted 50 i of | 4 nd ary .evapprated.,again to 15
dryness( G('?'héq r?sﬁyumojlg AR\ dz‘aegi V\AC{N%“% Eh%;arﬂry ld:%t Cﬁmegt ~ (4000 :
m) . Tliei-qulrlrdsewélieaa‘@bb@au@d aluydva@mpprrfqﬂumaiﬁm{ylwchntMa:e with 400 -

5t or 08, 857 G AeERYE. 108 B (810 55 %45%513%31#&23%2%2095%”

20 am glrel(l&ﬂ@sg,lldﬁ %yl eld) as a Ilght brown solid. 1H NMR

(dj et hyl sul, d 6 X 1, 38 (2xs, x CH3) ,
2.13617E(m 6H %@%é@g& %“ ?“2?9‘2‘}1(5 ﬁzﬁ E%B %'42](‘%1 ’iﬁ—«’ ?aﬁ‘né(i@ , 9.56
(s, 1HprCHDY, &1n06s(ns le EMﬁrOhe9HHhs NEH ”HZv%@@lGN“h148134SQ 4 AUG
2004 WD 011608 i1 PCT/ US01/ 019

5- For mjfis 2 2 ofi defiyI(d1npgr BOPGHQJC&ﬁbOX9| Bé 48i-d2fl2- CH) ., 2.61 (s,

di ethylagmﬂ ekbyly) - akmscge 80%+9) By f | yoy 3- dighy i,ndo pe (438
g), et hanoIQ gwd ( %rrgol é?neg 3 j(m \?vkélre(i %]eiapedha%%g Cfor 3
hour s. 3ﬁ*hecr‘fﬁb<xt u%e‘l‘i/va(sscdﬂ‘ﬂecplﬂﬁ -rdorﬁ75 (tn'brrpﬂéiuataﬂ{é‘fzénd t he solids

cojq ect ed bmsyggumﬁfhhgrggm_n and washed with ethanol. The solids were
stirred with ethanol (590 ) at -72 C for 30 m nutes. The m xture was
cool edﬂlﬂaﬂpleoﬁﬁterrper ature The solids were collected by vacuum

f||trag|_(?g (¥ - 304, ¢ JoundeLy ﬁ Yy aho345C | Q For 130

hours to
ylldenemethyl]-z 4- dlmethyl lH—pyrrole 3-carboxylic acid (2-

pyrrolidin-l-ylethyl)amide
20 2-0xo-2,3-dihydro-1H-indole-5-sulfonic acid (3-chloro-
phenyl)amide (120 mg, 0.38 mmol)'was condensed with S-formyl-

Z,4-dimethyl-1lH-pyrrole-Jd-carboxylic acid (2-pyrrolidin-1- -
ylethyl)amide (100 mg) to give 150 mg (63%) of the title
compound as a yellow orange solid. -

25 'YNMR (360 MHz, DMSO-d&) & 13.55 (s, 1H, NH), 11.26 (br s,
1H, NH), 10.3C (br s,1lH, NH), B.26¢ (d, 1H), 7.79 (s, 1lH, H- |
vinyl), 7.51-7.57 {m, 2H), 7.22 (t, J = 8.1 Hz, 1H), 7.15 (m,
1H), 7.07 (m, 1H), 7.0 (m, 2H), 3.44 (m, 2ZH, CH,), 2.57 (t, J =
1.0 Hz, 2H, CH:), 2.49 (m, 4H, 2xCH:;}, 2.44 (s, 3H, CHi}, 2.43

30 {s, 3H, CHy), 1.68 (m, 4H, 2xCH,) .

MS m/z 568 [M']
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(32)-ylidenenethyl]-2, 4-dinethyl-lIR-pyrrol e-3-carboxylic acid

(2-ciiethylam no-ethyl)-amde (1013 g, 88 %yield) as an orange soI i 8.4 A6 2004
'H-NI\/R(dIIT'eth|SU|fOXIde dg) S 0.98 it, 6H 2xCH3), 2€g g 2xs, 6H,
oxoHB) i VB8OVt 6H, 3xCHz), 3.28 (g, 2H 15 CHz), 6.84, BCHESOMMEE 7 79

7.50 (5xm 5H, aromatic, vinyl, CONH) , i0 _ $8 C. |h, CoNH 13. 69 (s, iH,
pyrrol GEMPJM Safz 397 [M1] Exarrple 81
, I .

I = (4 .
2- Oxo- ?ciﬁw@jmcml—f? glnd:cdn%nﬁ:mn zazmbb BO:. LAS aaDd) was
concensect wth 5:Zornyl.-2 I et n Eé/ 1I—I- pyrrole- 3- car oxylirc acid
(2--di e@%ﬁm%ﬁw ! 210 mg (92U of the title conpound as a
yel lsow orangze—mcdndj%ﬁ_hwwal(fsﬁ&dwk PO CAB) e bacll?d fpjéﬁdkﬂal\lH) , 7.16

(d, J—BOWIW 63% lH H- vi nyl (dd 8.0 Hz,
1H) , Ziemire Y4 gy 0.38 2pql) wag %ﬂ&%@nse‘d getf(frnsﬁorﬁsplermne) , 2
54 2»95@&2) A - o@Iﬁ) . 56

prg‘eﬁ?ﬁeﬁ@ D S 1 o g1 L 20 1 g 424

&I@, : 30

[M4] 13504 ( 00@960894913@9 Géd&me@s‘%xaﬁmféleaptle
5-(5- Dd&;@ﬂnwlafsarmylo-ran%ogl&la—cﬁl hydr oi ndol - 3-

ylldeneneth I di met hyl - 1H- pyrrol e- 3-carboxylic acid

pyRPol i di n--mLVReﬂﬁﬁp)Hﬁm d@“§02d6k0521§ g8 hyar oliH NHHel %lSlglFif odi € acid
di met hIé' %r@'idgzrﬂpgoe%ql& l'ﬂI‘ID' vas ”‘31‘%1”5??6% {1y, 7.49-7.54

5-for t'hyl’- e3carboxy|c
(2- pyrrtoIlleh 17y|4étHyI)dhh)de7 (#00my)lttio di e A0 nf) « 4D Hof. t1HB titIe

*-co ound -as I ol id: 10, 1HN 6 , 6 13.6 S
1830 (B % oL I\k?)?%&(é!i ?‘}(?H)B?NLI%Z%%M- E?Fv'?gnyﬁi‘( Y5 7 53

(m ' OHR xCHT) 072(313 Js= 6u2 HchﬂJH) 1.68 38n{ MH2H @A) , 2.61 (s, 6H,

N CHB) 2) %Sg%g(t,SB%H " 2.49 (m 411, 2XCHZ) , 2.45 (s, 3H, CH3) ,

2. 43 (s, 3H &7 m AH, 2cCHz) 15 MB-E2 mlz 485 [M) Exanple 83

5-(5-(EaﬁhbdleoISISenyl sul f anoyl ) - 2- oxo- 1, 2- di hydr oi ndol - 3-

3-[{3,5-Dimethyl-4-({d-methylpiperazine-l1-carbonyl)-1H-pyrrol=-

2-yimethylene]-4-(2-hydro¥yotnyl) -1, 3-dihydroindol-2-ons
4-(2-Hydroxyethyl) -1, 3-dihydroindgl-2-one (71 mg, 0.4

20 mmol) was condensed with 3,5-dimethyl-4-(4-methyl-piperazine-
l-carbonyl)-1lH-pyrrole-2-carbaldehyde to give 80 mg (55%) of
the title c¢compound as an orange solid. -

' YHNMR (300 MMz, DMSO-dé) 8 14.25(s, 1H, NH), 10.88 (s, 1H,
NHY, 7.57 (s, lH, H-vinyl), 7.03 (m, 1H), 6.75-6.82 {(m, 2H),

25 4.86 (m, 1H, OH), 3.70 (m, 2H, CHp), 3.04 (m, 2H, CH;), 2.48
(m, 4H, 2#CH:;}, 4.28 (kr s, 7H), 2.19 (s, 3H, CHy), 2.18 (s,
3H, CHi) .

MS m/z (+ve) 4.09.3 [M'].
Example 86
30 3-[3,5-Dimethyl-4-{4-methylpiperazine-l-carbonyl)-lH-pyrrol-

2-ylmethylene] -2-oxo-2, 3-dihydro-1H-indole-5-sulfonic acid

phenylamide

2-0xo-2,3-dihydro-1H-indole-5-sulfonic acid phenylamide
(110 mg, 0.4 mmol) was condensed with 3,5-dimethyl=d4- (4=
35 methylpipsradinse-l-Sarbonyl}-lH-pyrrole-2-sarkaldehyde (100
mg) to give 50 mg (24%) of the title compound as a yellow
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yl i denenet hyl ] - 2, 4- di net hyl - 1H - pyrrol e- 3-carboxylic acid (2-
pyrr_olidin-I-ylethyl)am de 20 2-Cxo- 2, 3-di hydr o- 1H i ndol e- 5- sul f oni cQa&cAld 2004
(3-chl oro- he | yam de (120 ngy, 0.38 nnDI) was condensed with 5-fornyl -

2, 4-di net %g Yyrrol e-3-carboxylic acid (2-pyrrolidin- 1PCHUEIBYam de

(100 ng) to give 150 ng (69% of the title conmpound as a yeIIOM/orange

solid 25 4HNMR (360 MHz, DVBO-d6) 6 13.55 (s 1H NH), 11.26 (br s,

NH), 10. 30 (q_rm(@ dbo W)z‘ 80%(@5 ?3’ 2( %'7@} (r]nl\/?%”{% éHSl 7 57

(m 2H), 7.22 J = 8.
214), WHA, (00.0H, (EHIH, 205V, (8,23 (d, OJHZ 12&1 HQ"ZJ)H),, 27495(

rzn)((SH E%E!*IZ‘M?Y& 13‘2%03&&)6 éo%ﬁlx?;\% gl? eg PU?W USleIQMG'l{T 212%2@%%? "o

2, 4sDi g hy2u B; (- 9x0tb; (Pyy ) dpnag- yrhsumar@yéhz;l % A dr 9opdobys gy,
Ildeneneth |1-1H rrol e-3- carbox¥llc aci d (2-pyrroli erthyx) ari de 5
2- Ox0- & F#fr#p)dr oM i (Bdol3L5- 0P foni ¢ acid pyridin-3- yIamde(llOrrg

0. 38 nnol)\MgL§pqggpsgg3w% 5-fornyl -2, 4- -
di met hyl - - 1H-pyrrole-3-carboxylic acid (2-pyrrolidin-1 ylethyl)amnde (100

ng) to Bytampleb@hyg (74% of the title conpound as an orange solid. 10
1HNVR .« ( 3,21 (d, J = 2.0 He,
oH), 8 b L CH 2H) . 7 . 41 (m
1H)L0, rbox¥13% @oid 28~ CHz)

,2?66§3t#m—44—]r—“2§@%)@4€9é—w et AEEEC z,5\’2%54s(9|\/§;n.4gxarr§r2_|88 ' 21O
.53 (3,5-Di netaﬁ'}ﬂx%l,@—rmiﬂy}d —mafn'ﬂmmﬂel—fc-a#ﬂcﬂuﬂl)c hld-llalyl’drlﬁJethylamlde
Loy QL a0, AT, LY Sz o Y S %8 mer s
condensleﬁ-pmﬂﬂml&—s—dzarmidWI-m: (atmtmdlmtpgﬂam.mmyl):mlde (lk?o Citle
o oun T, B MOk A R ARG e Rnetedey gglxegéegt H N,
10. 88 GelifH, NH), 7.57 (s, 1H, Hvinyl), 7.03 (m 1H), 6.75- 82 (m 2H)),
25 4.86 (M 24k Hhoo dus® blko2Hs) FA1. 5000 (Mu RS 27 8 o -

1.7 Hz, 1R}, 7.9%4 (s, 1H, H-vinyl), 7.49 (dd, J= 1.7 & 8.0

Hz, 1H), 7.44 (m, 1H, CONHCHCH;), 7.07 (d, = 8.0 Hz, 1H),

20 3.26 (m, 2H, CH:}, 2.60 [(s, 6H, N{CHi),2}, 2.53 (m, 2H, CHa),
2.45-2.50 (m, 10H, 2xCH; & N(CHCH3)z, 0.96 (t, J = 7.2 Hz, 6H,
N (CHzCH3) ) -
M3-EI m/z 487 [M'].

Example ES8

25 a-[5-t3-Chlorophenylsul famoyl}-2-oxo-1, 2-dihydroindol=3=

'ylidenemethyl)=2, q=dimethyl-1H-pyrrole-3-carboxylic acid (2-

diethylaminoaethyvl)amide

2-0xo0-2,3-dihydro-l1#-indole=5~sulfonic acid (3-chloro-
phenyl)amide (120 mg, 3.8 mmol) was condensed with S-formyl-
30 2,4-dimethyl-1H-pyrrole-3-carboxylic acid {2-
-diethylaminoathyl)amide (100 mg) to give 80 mg (37%) of the
title compound as a vellow solid.,
'HNMR (360 MHz, DMSO-d6) § 13.55 (s, 1H, NH), 11.24 (s,
1H, NH), 10.29 (s, 1H, NH), B.25 (d, J = 1.87 Hz, 1H), 7.79
35 (s, 1H, H=vinyl), 7.532 (g4, J = 1.87 & 8.3 Hz, 1H), 7.42 (m,
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(m 4H 2xCHz), 2.28 (br s, 7H), 2.19 (s, 3H, CH3) , 2.18 (s, 3H, 015 |
HS mz (+ve) 4.09.3 [M]. Exanple 86 30 3- [3, 5-Dinethyl--4- 4 AUG 2004

(4- net hyl RoR$kegh ne-1 - carbonyi} -1Hpyrrol -- 04813
2-yl met hyl ene] - 2- oxo- 2, 3-di hydr o- 1H i ndol e- 5-sul foni c am%c'rm%eln; 1am de

2- Oxo- 2 H-|n sul_fonjc,ac p yl e, (110 0.4 mol)
was conb§h$§$%§§%| g hgtﬁ§r (4b3g§ ke, PRATY! 3T16° (¢ {150-"8 w2,
met hyl pigoer azjtrfe-dm,ca‘n-bpny’f 18 1Hn,pyzw)o,l @&ta«malﬂe,hm;(,l(mqswg) st7o gi ve 50
ng (249 of _the title o ound a yello 7 0 4_AUG 2004 Vb 0116081-1
PCT/ USo1?0 '3e3§i§’?2 8’%’ I\/IQ%[ Wdé? 5343, 655 O N |
11. 26 (8,= Ho M), ,5H10.@&; %th NH) , 8.21 (d, J =1. 6 Hz, 1H , 7.75
(S, 1H H vi ny 750(d<f 37’16 &B3 H, 1H, 7.19 (m 2H), 7.10 5
(m 32H), 6. WM Z2 49)0- . 4§ )(m 4H 2xCHz) 2.28 (m 10H 2xCH3 & 2xCH2) |,
2.18 (Sgy la(:lgsj) V5- El rﬂz 519 [M] _ EZCa] apie 87
_.5d(5 ijeg iy , .
i met hy ] 1
2- oxo- lﬁﬂhﬁyxd_qm—ﬂﬂ-kustdoice}]&-sluidmommm ad:llubtdtﬁyamecteer( 90 rrg, 0.38

) was cq S h ar boxylic
gg?d)(z-di et H@ﬁg ?ﬁém%ﬁaﬁ?ﬁ&?ﬁgo g%ﬁ kl%' ﬁ‘;‘ép‘%’é{ 1(91{51 ot t Ihe
tithe conpawnd asiz y@l, ! aw=soli dz 1HNR (36Q NHz,lmwsﬁhéﬁhy&}11730q15 1H,
M ST S T i e - 1o B e 613 g b’
i 1 00 5 AP 2T o i B ke o

X m?7 . z
Hg] El % 48T MO Hz, %n&%cﬁsl :25251"-1 5(r,3-2h d}%)heﬁ |7§u|iman%
1) - 2-0%9p1, 21- g h(Ar okRdo3%3s,), 1.30 (t, J = 7.0 Hz, 3H OFHaCHy) -
yli denerret hyI ) -2, 4- di net hyl - f( pyrrol e-3-carboxylic acid (2-

di £8hyl ani n¥STRYI Pdifi dd2 M.

Example 99
3-12-0x0-5-phenylsulfamoyl-1,2- dlhydroz.ndol J-vlidenemethyl) —

4,5,6, 7-tetrahydro-2H-isoindole~l-carboxylic acid ethyl ester
'HMMR (360 MHz, DMSO-d6) & 13.64 (s, 1lH, NH), 11.33 (s,
20 1H, NH), 10.07 (s, 1H, NH), B.24 (d, J = 1.8 Hz, li-l},. 7.74 (s,
lH, H-vinyl), 7.57 {dd, J -~ 1.8 & 8.0 Hz, 1H}, 7.21 (t, J =
7.6 Hz, 2H), 7.11 (d, J = 7.6 Hz, 2H}, 6.93 (d, J= B.0 Hz,
lH}, 8.98 (d, J = 7.8 Hz, lH}, 4.27 {(gq, J = 7.0 Hz, 2H,
OCH,CH3), 2.80 (m, 2H, CHy), 2.73 (m, 2H, CHy), 1.73 (m, 4H,
'S 2xCH,), 1.30 (t, J = 7.0 Hz, 3H, OCH,CH) .
MS-EI m/z 491 [M'].

Example 109
3-[3-(Morpholine-4-carbonyl)-4,5,6,7-tetrahydro-2H-isoindol-1-

yimethylene] -2-oxeo-2, 3-dihvdro-lH-indole-e—carboxylic acid

30 'HNMR (360 MHz, DMSO=d6) & 13.60 (s, 1H, NH), 12.75 (br s,
14, COOH), 11.08 (s, 1H, NH), 7.85 (d, J = 7.8 Hz, 1H), 7.71
(s, 1H, H-vinyl), 7.62 (dd, J = 1.4 & 7.8 Hz, 1H), 7.41 (d, J
- 1.4 Hz, 1H), 3.65 (m, 4H, 2xCHy), 3.55 (m, 4H, 2xCH}, 2.81
(m, 2H, CHz), 2.54 (m, 2H, CHp).1.73 (m, 4H, 2XCHp) .

35 MS-EI m/z 421 [M'].
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2- Xo0- -2, 3-di hydro-1 Hindol e-5-sul fonic acid (3-chioro- phenyl)am de %120
my, 3.8 mml) was condensed with 5-fornyl- 30 4 AUG 2004
2, 4- di metyyloikddiPyrrol e-3-carboxylic acid (2 di et hyl ami nogthy, %&@g& de (100
ng) to give 80 ng (37t) of the title conpound-as a yellow soll HNVR
360 1@ 8 13.55 (s, 1K, NH) , 11.24 (s, 1H, NH) , 10.29 (s, 1H,

NH) 7.52 (ad, J m

( X
_—]T' ;: =Y 3

1.87 14 ApS SEPIYeERNadT / 04813

1H, Cﬂﬂlﬂﬁﬂz{aﬂhP&lﬂﬁtgt%lahé}—& QQ—dtilZmyal"H)-lndBlLQ-(dn.eJ =2 H, 1H, 7. 0

8 (m 1H , , gné gb—lf-} 2-48-2.5-7 ( 6t H 3MCHz)

2.45 (s, 3H, NUUR) (369 MBE( DMBR-dEy iy 1305@7{5“ IH, BHE 711 0G4 (s6H, N
CH3)y z z ar70. 1. | €59

30(% O%o- 5N*ﬁem§| o 5o hjydrgr#d&;xqm Cdadted iy vy gy, .28

t et r ahyldico- 2H=i slo|3ndoBe3I HearBeoinyl i6c 8acild, ethyl 8est &z, LHIHI\VR (360 Nz,

Sy g ey TS A e res, By By T gy 1 7

B.0 Hz2xiCH) 714211(tm, 4]H TxHHz, 2H) 7.32 (m 1H), 6 96 (d, J = 8.0 Hz,
1R, 4.26 7 9 2H CH2) , 2.72 2H,
CH)2) %‘g E#n ”’Zfﬁ 935‘83'2%41 ﬁH %B)t[” jlz (.mo Hz, 3H? OCHZCH3§m 15

VB EI Etczméla k] Exanple 99
3- (2- ORe-{3~pheayhguthappybyi-2; di BydrebndehydrylbdenapehRyh 1 -

4,5,6,7-tefran dro 2H-|50| ndol e--1-carpox 11 c aC|c1 ethyl_ester LHNMR (360
NFE ERRIRYigng h-g20%@ -2 grdppyvdrdtlgzingel e op-garbuky lic 1acnd (S, 1H,

N, 8.24 (e 368, mH_z Mmd& ] 1(35,60 e ,IHHMI a7 S% D
'1.8 & 8 .0 Hz, 1H) , 7.271 (t d, Mz,
. 6.991Hd, COOH) B, 1D. 8&, fSH—I}H BH98 WdBSJ(fh 6 =Hz7 s_H)lz zm? 19723 - 7 o

Hz, ¢ 2H , 2 4H, '5
ey 1oty 0D 27 t8 S Yk b e 1 30 ) T e
109 3-[3 BMSZ phbH 1 ned 422 af HongH) - M(GHH,27+ t &L Bahyal, 028k Cop) ndblSSL--
| met h d | e- 6- boxyl i id 30 ; HNMR (360
e DUBD 58 S o ek M e BT (o e o (
MS=EI m/z 379 [M*].

Exapmle 115 _
20 4-Methyl-5-(2-methylsulfamoyl-2-oxo-1,2-dihydro-indol-3-

ylidenemethyl)-1H-pyrrole-3-carboxylic acid
'HNMR (300 MHz, DMSO=-dé) O 13.56 ( br s, 1H, NH), 8.24 (d,
J = 1.5 Hz, 1H), 7.86 (s, 1H, H-vinyl), 7.74 (d, J = 2.96 Hz, -
1H), 7.56 (dd, J = 1.5 & 8.1 Hz, 1H), 7.20 (br m, 1H, NHCH;),
5 7.03 (d, J = 8.1 Hz, 1H), 2.57 (s, 3H, CHy), 2.41 (s, 3H, CH).
MS-EI m/z 361 [M']. |

Example 116
{{d-Merhyl-5-(d-mecthyl-5=methylsulfamoyl=2=oxo-1, 2=dihydro-

indol-3-ylidenemethyl) -1H-pyrrole-3-carbonyl]-aminol-acetic
30 acid ethyl ester

4-Methyl-1H-pyrrole-3-carboxylic acid ethyl ester (lit.
ref. D.0. Cheng, T. L. Bowman and E. LeGoff; J. Heterocyclic
Chem.; 1976; 13; 1145-1147) was formylated using method A,
hydrolysed using method B followed by amidation (methed C) to
35 give [(S-formyl-4-methyl-1H-pyrrole-3-carbonyl)~amino)-acetic
acid ethyl ester.

i-Methyl->-methylaminosulfenyl-2-oxindole (50 mg, 0.21
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1H, COOH), 11.08 (s, 1H, NH), 7.85 (d, J = 7.8 Hz, 1H), 7.71 (s, 1H,
Hvinyl), 7.62 (dd, J = 1.4 & 7.8 HzZ, 1H), 7.41 (d, J = 1.4 Hz, 1H) 19431&@[5200!.
2

m 4H, 355 (m 4H, 2xCH2) , 2.81 (m 2H CH2)pe ,
E:HZ) 1%%“%%3”% ZXEZHZ) 35 MB-EL mz 421 [M] . its 0 4 Pcﬂgu%égof)‘%‘?v\o

(py o ol e 2o GPBHY, w08 65 ah Ay a1 H-pyeeole=3-
i 5j oi ndﬁrﬁmﬂ]ﬂﬂah;ﬂ@@-]acbt&-dilafmd:r cml-r}doleszzme(lold-lhﬂ\ﬁ (0’35@ \YiriZo 1 )DMSO- d6)

6 13.56 00 N d, J 1. C1H).. 7.74 (S,
1H, H WA |P)lpef’-§g)“e( dcj? 1 mL(’i ing éihé @sz ’8-1’%1;"-0 -3 E(Qj mg; &D%% (

1H) , B5EhEMitdl, cA¥gduh d, 2 79 (m 2H, CH2) , 2.65 (m 2H, CH2) , 1 88

(M _aH  2xGH2) 171[j|g1 CH2) . MB-El niz 439&441[|vg 1] & (Mr+1]
10 Exanple 1&% ?@Q Hﬁth?ﬂ%ﬁrﬁﬁhn?ll34595{56 14, NH)}, 11.23 (v.br.

(1 Cacrd THRA 5B kg IEnalb o) b T3 b0 (i SRS 15 5 BT © I

COOH) = 15.03 (‘13, 1H) . NP) 80 15851w m—wmylg HZ, 7IH)(d, 77 =728 155:(23, 1H,

AT R S P O R B YL

2xCI—|2) aVsJEEF n7z13R9, ( BH] ocHEx@pNP el XI5 2, 4 Jvet hyd -b-14 5-2dat hl sul t ano

1- di h, dr o- 1 ndo ideneneth 1) - rrole-3- carbox lic acid
l\f‘ﬁ 8&56% hz%v%sﬁﬁ§ o‘i%’ses - B S Pl#«* Nt r82242(d,(d:75 T = 1.5 H,

74861(5: 1BH, Hmwm,)) V.7 (de, Ju==2796 #iz, 313,H)ocaz7cfi56 (dd, J = 1. 5
&8. g%é 2%(brm1HNHCH3),7 3(d, =8 . 1 Hz, 1H |,
2.57 (s 3H‘“S )™ 22989 (¥ 13y oB) MS-EL Mz 361{M] . Exanpl e 116
((4- Mebh¥hpde (g1met hyl - 5- nethylsulfannyl 2- axo- 1, 2- ai hydr o-

i ndol - $TXLhétBQQHBLmBL%e&pryﬁIQhﬁo?iCELBQByhl2aﬁhﬂ9dkbagﬁhb@ 330 acid

et | €es 4-Meth 10 rrole-g-carpoxyli c aclrd etnyl ester it
ﬂ¥ t'genernethyif)- Hj£¥rrole carbon¥l]-am1no}-ac¥t1c ac1d(ethyl

ester
A mixture ¢f S-methylaminosulfonyl-Z-oxindole (0.06 g,
0.22 mmol), [(5-formyl-4-methyl-1H-pyrrole-3-carbonyl)-amino]-
acetic acid ethyl ester (0.075 g, 0.27 mmol) and piperidine (2
20 drops} in ethaneol (5 mL) was heated in a sealed tube at 90°C
for 12 hrs. After cooling, the precipitate was colleﬁted by
vacuum filtration, washed with ethanol, trituraced with
dichloromethane/ether and dried to give 0.035 g (36%} of the
titls cempound as & yallewish brown solid.

5 'H NMR { 360 MHz, DMSO-dé ) & 13.6 (s, 1H, NH), 11 (v.br.
s, 1H, NH-CO), . B.3d (t, J= 5;7 Hz, 1H, CONHCH;), 8.25 (d, J
= 1.2 Hz, 1H), 7.88 (s, 1H, H-vinyl); 7.84 (d, J = 3.3 Hz,
1HYy, 7.57 {dd, J= 1.9 & 8.5 Hz, 1H), 7.14 (br m, 1lH, NHCHi),

7.04 (d, J= 8.5 Hz, 1H}, 4.11 ( q, J = 6.7 Hz, 2ZH,

30 OCHLH3), 3.92 {(d, J= 5.7 Hz, 2H, GlyCH;), 2.55 (s, 3H, CH),
2.41 (m, 3H, NCHy), 1.20 ( £, J = 6.7 Hz, 3H, OCH)CH,).

MS m/sz 448 [M].

Example 118
{[4-Methyl-5-(5-methylsul famoyl-2-oxo-1,2- dlhydro indol-3-

35 ylidenemethyl)~lH=pyrrole-3-carbonyl]-amino}-acetic acid

A mixture of [{5-formyl-4-methyl-1H-pyrrole-3-carbonyl}-
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ref. DO Cheng, T. L. Bowran and E. LeGoff; J. Heterocyclic Chem; 1976;

13; 1145-1147) was fornyl ated using nethod A, hydrol ysed using method4UG6 2004

fol | oned ation (nmethod C) to 35 give

((5-for rryﬁ%zfﬁ %qﬁ - 1H pyrrol e- 3- carbonyl ) - am no] - aceti c P chiliéﬂléo[-lﬁg/l\ ester.

4- Met hyl - 5- met hyl am nosul f onyl - - 2- oxi ndol e §50 , 0.21 140 04 AUG 2004 WO

01/ 6081amPEY] tBPAF 548331 dndEhY hatsEBRdéRsec Wit hV. 39 mmol) and 1N

[ (5- fortﬁ%n gx r@t;mzb ;Hfamgwﬁuga&mnwg; émppéa %&orﬁw'd ethyl ester

(100 ng, and pi peridine (0. i n ethano 2 1nL) to give 50
52%emmr4mr¢| £pe tompoubhe 5eaﬂ;wm V%mmﬁnmcﬁ@n@ U 59 (s,

T, i o mond BB oy by o M)

7 34 (bf0m3 1H, NHOHIpmGE ) mc(oplgetlfgmﬁ Ho,12H)L) ih Mbthapol 7. 1 Hz, -

2o R Yo g ER A q . B Hhe 10 SRy 250 (5 3 OB

Hz 3H, OCHZBMBR (MBOEIMHY,z D4BO -] ﬁExamslse bt7s, 1H, NH}, 8.17 (s,
[4I\/E -5-(5-net hy] sul f | - 2- 0x0- 1, dlhydr0|ndol 15
yl i denejr%ltfhﬂ B0 HSyr ) - c%;r%n J‘a#n]rffﬁ adtti ¢ -ad d( éjcq‘rylJ Bstef A

m xt ur eg of Hizrremy,l ani syl iyl 2- 9)<lmol & (P 0@ 9.0 0.2 |l )iy,
[ (5-fornyl -4- I-1I-:£yrrole30arbonyl -am no acetic acid et hyl ester

(01875 31,4 %. <27d 15 % Pt i - 28 -dfopdF-i n3Bt hRNEFOLE-CH) - was
heated 4 i3 geal=ad tm]qt 90C for 12 hrs. After cooling, the precipitate
was col |l ected by 'Vacuum filtration, washed with ethanol, triturated with
di chi or omet kéhal/ea hetl landidrli'ed to give 0.035 g (36!t) of the title.

‘cam eurggu@,%laé vield ow sh brown solid. 5 1H NVR ( 360 |\/HI, DVSO-d6 ) 5 13. 6

(s, 1Sg] L K : : _1H,

Hmswf@cnllz("zﬂ woSy, 2t -)nc183?<9. F 84 (d J 3.3
Hzlo 1Mmlw8 5 HZ , 1. 14 (br m 1H NHCH3) , .04
(d J=85 1 3 1 92 ( d J
=5 7 H, ﬁ““%ﬁ%"ﬁ% i ng?séngg %Hg% thr % qf;} g‘ﬁ” ’?? 1. 20 (
toJ - 6.7, c:mmocazcnﬂar) (s, 1H, NH), R L VJ.nyl), a3

(d, J = 7.47 Hz, 1H), 7.20 (t, J = 7.47 Hz, 1H), 1.03 (t, J ="
7.47 Hz, 1H), 6.91 (d, J = 7.47 Hz, 1H)}, 6.49 (d, J = 1.53 Hz,
20 1H), 2.34 (s, 3H, CHy). T
MS m/z 269 [M+m]*.

Example 121 ' ‘ -
5-Methyl-2-{2-ox0-1,2-dihydro-indol-3-ylidenemethyl)-1H-

pyrrole-3~carboxylic acid ethyl ester
15 'HNMR (300 MHz, DMSO-d6) & 13.79. (s, 1H, NH), 11.08 (s,
©1H, NH), 8.31 (s, 1H, H-vinyl), 7.45 (d, J = 7.52 Hz, 1H),
7.20 (&, J = 7.%2 Hz, 1lH), 7.03 (£, J = 7.32 Hz, 1lH), €.91 (d,
J = 7.52 Hz, 1H), 6.50 {d, J= 2.1 Hz, 1H), 4.26 (q. J= 7.2
M2, 3H, OCHCH4}, 2.33 (g, 32H, CHy), 1.32 (t, J = 7,2 Hz, 3H,
30 OCH.CHi) .
MS m/z 297.1 [M+H]’.

Example 122
2-{5-Bromo-2-oxo-1,2-dihydroindol-3-ylidenemethyl)-5-methyl-

lH-pyrrole-3-carboxylic acid ethyl ester
33 'HNMR (360 MHz, DMSO-d6) & 13.72(s, 1H, NH), 11.16 (s, 1H,
NH), 8.29 (s, 1lH, H-vinyl), 7.53 {(d, J = 2.0 Hz, 1lH), 7.35
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MS mz 446 [M} . Exanple 118 ([4-Meth |-5-(5-nmeth | sul fano
1- 2-oxo-1,2-di h dro-indol-3- 35 04 AUG 2008
yl i dene pyrrol e- 3-carbonyl }-am no}-acetic acid t
[ (5- forgﬁ%gﬁ h@% -1H pyrrol e-3-carbonyl) 141 0 4 AUG 2d€ﬂgbé3@fﬁ608l4
PCT/ USO1/ 04813 an1no] acetic acid ethyl ester (0.142 g, 0.59 rnnol) and IN
NaOH (<.mJ 5 @ - r@et&]aﬁndﬁ (HO, M) wefs &t i (red” @& &r-ddmHzerper.atanss for 1
hr. Th eagtiong ent d, and; th du nse th
5- met h)e/llogm‘fnos(gl fony >(| nd‘ Be @(011362 daesr!f&? %%?%(%ﬁgg pe‘?lx“c'li\%ne (0.12
m.) in (et hdtol CHRAR, hLﬁBtthlwe-O7lm39H@529@ oDCﬂh@Hﬁltle conpound LHNVR
(300 MHz, O 1 0 1H NH), 6.17 (S, 1H) , 7 .80 (5, 1H) ,
7.75 (d, JDMN“E (}?Hf%lg)%s’% AP A He, 1H), 7.21 { mon
br, 8, 3ﬂ)ampﬁe912(3d J=28.1Hz, 1H), 10 3.41 ( d, J = 4.2 Hz, 2H, CHZNH) |,
2.54 (g~ (SHBr@y\bml—@mCIﬁ)z -,alr@;d?z%l(rﬁ,o&ﬂ y&rlﬁlda)emetwlﬁlﬁi-é-ﬁ&r{#—ll 7.
. Exappl a 120 5- N@thyl 2- (2-0xo-T, 2-tip,hydro-ingal-3-yIf.clenematriyl)
J1H 13fpyezpdezdscgasbonvlia@cid HNVR (300 MHZ, DVBO d6) 8 13.77 ( br s,
IH NH), 1234k S 3441 Mmmséld@ §s133 (N3850 (Si2 18 TV,
7.43 (d, J = et 1H) 7 W7 W ﬁ% 723(tHé I]’)(747
Hz, 1H¥OOﬁ)91Ile9J(s 7147 Hﬁ) 1§Jﬁﬁ 65491ﬁd H&U4n¥l53 Fz31 24, 1kﬂ-— 2. 34

( .hyéro %d?ﬁ“?z Zggdg%@ﬁmth yit ":’X&n@ls él%é?éyig%ogyl ﬁézag’xd et hyl

ester A5 1EHNNR (1300 K8 2 wrsome) 28518z7. AHps, 21Bi5 i), 381. 08,(S, 1H  NH),

8.31 (s, 1H. _Huvin ( =7.52 Hz, 1H), 7.20 (t, J "' 7.52 HZ,
H , 7. os”ft”’/""%% 53%\32[9’#6] "6.91 (d. J =.7.52 Hz, 1H) , 6.50 (d, J

‘= 2 . txkApléHI24 4 .26 (q, J =7 .2 Hz, 2M OCHHCH3) , 2.33 (s, 3H, Cf13}
, 1.32 (tS %romo—g—oxb %HZ dlgy lndo& 3- N?lggnemethyl;N%Fmethy?nple 122

15 1H-pyrraole-3-carboxylic acid (2-pyrrolidin-l-ylethyl}-amide

To a solution of 2-formyl-5-methyl-l1H-pyrrole=3=-
carboxylic acid (250 mg, 1.62 mmol) in dimethylformamide (23
mL} was added l-ethyl-3-{3-dimethylaminopropyl)carbadiimide

(376 mg, 1.2 equiv.), l-hydroxybenzotriarzole (265 mg, 1.2
20 eguiv.), triethylamine (0.45 mL, 2 equiv.) and 1-(2-
aminoethyl)pYrrolidine‘(0.23 mL. 1.1 equiv.}). After stirring

at room temperature overnight, the reaction was diluted with
saturated sodium bicarbonate and brine (with extra salt) and
extracted with 10% methanol in dichloromethane. The combined

15 organi¢ layers were washed with brine, dried over anhydrous
sodium sulfate and concentrated to give 130 mg of 2-formyl-5-
methyl-lH-pyrrole-3—-carboxylic acid (2-pyrrolidin-l-yl-ethyl)-
amide.

A mixture of 5-bromo-2-oxindole {106 mg, 0.5 mmol), 2-

30 formyl-5-methyl~l1H-pyrrole—-3-carboxylic acid (Z-pyrrolidin-1-
yl-ethyl)-amide (125 mg, 1 equiv.} and piperidine {0.2 mL) in
ethanol (2 mL) was heated in a sealed tube at 80° for 1 hr and

- then cooled. The precipitate which formed was collected by
vacuum filtration, washed with ethanol and ethyl acetate and

35 dried to give the title compound as an orange solid.

UNMR (300 MHz, DMSO-d6&) & 13.62 (s, 1H, NH), 11.06 (br s,
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2- (5-Bronp-2-o0xo-1, 2-di h droindol-3- lideneneth 1)-5-nmeth |-
1H pyrrol e-3-carboxylic acid ethyl ester 35 1HNWR (360 MHz, DWVBO d6) g;\, AUG 2004

13.72 (s, 1H , 11.16 (s,' 1H, NH), 8.29 (s, 1H Hvin 7.53 (d, 3 =
2.0 He, \‘-@’ 9&595 142 0 4 AUG 2005 WQ 01/ 60814 PCT/ US01/ Ti%és"(&‘ds” = 2.0

& 8.05 Hz, 1H), 6.87 (t, J = 8.05 Hz, 1H), 6.53 (d, J = 2.4 1H) , 4.28
(q, j =1H.080Hz,8 .54 l@@HzicmsH-vzzwﬂa (95r153Hm,cHth, CONKEA( ¢, 73 48 103 Hz,
3H, OCH2QGL 4375 7 ple gl _

2-(5- Br%rm- é(\)/?oﬁ]lc 121’{%d| tﬁcﬁ in 3 yI| enerretgh?/%) lgnrfetsn td, J

1H pyrrdl ®-18 caerdoxyil it® ddd,d JlHI\INZR3(3D:0 NH2,, DVBSG dé). 3H,3 HNZZ(P&CH11-L NH) ,

1o 538ty 23 i 3 Moy, 245 G ) g () -

Hz, SlH)(m, &HSZ)(OHz)J =2 SHz, 1H , 2.35 (s, 3h, CH? I\/SrrIZ 347&349“
[Mr H| Exa

2- (5- Br"&ﬁrd" g?/l 4f5d|[ﬁydf"8f’nﬂo'\'2}3 yl i denemet hyl )-5-nethyl - 15 1H -
rrol e- ;ﬁ,&a@l@(ﬂzm acid (2- rrolidin--1- leth |) -amde To a sol ution of

2-fornyl-5-nmethyl - 1H pyrrol e-3- carboxylic acid (250 mi 1.63 mml) in
di met hyd 1A ERATPs 22X Omily 2pAd hyggegndol-3-ylidenemethyl) —5-methyl-

1- et hyly @y 3-dmethyhaih ergpxk)l@ar(fza@lb%ggam(L%Z)@tF{gl)la%lagu' Vo),

1- hydr 220 equiv.), triethytamne(0.45 nL, 2
eqb¥v.)  and Tp- @2SCANTABEL RYI Fp\ﬁPFB‘Iﬁldﬁn@eGOY%lfﬂ:PYIrQlqurv ). After
SUITTi NG, -r 198MaLEAPeRabULE ogernkgRly § Hedﬁ.ﬁéﬁh&'@.@o\é’ﬁémqglem(%dm\ﬁ’.')th
saturated sodi um bi carbonate and brine (with extra-sal extracted

wi th 10%sneddasol! ie.ﬁhmlcﬁrdﬁoﬁémﬁéh@lamhéogéﬁﬁyhééareoépgamrle [(4¥Sr s were
‘washed:%ytfl Bris 1vdrle@ aye&oagbﬁq&ee§la§9@buvh§ul&atelaadeagﬁgemtrated to
give 13 mé -5-"net hyl - 1H irroeScarboxylc aci

(2- pyr a1y |h|ifl§m9‘ﬂﬁet{ yP - b aequlf'h t apd BiN5- br onp- 2- oxi ndol e (106 ny,
0. s MY ilat ndt e 30 yh BRBUE a1 ABE Rl 32HLBYT G Oh €agdncar boxxktgragtﬂrrm
(2-pyrrolidin-1-"yl-ethyl)-amde (125 ng, 1 equiv.) and E Eerldl ne (0.2 nm)
in et RAndPOM2 tRATPERAS U RBaPERT AT seBT‘SdrFﬁﬁélaﬂ 86€ fél-ulefr wakA then

cool edsatheaReBCkBLL 8heoYBheBohatBEAnMaEreqt | ecied Byt ryaghum fbhiration,
washed with et hanol and eth¥h acetate and_35 dried to give the title
a

conpoulid t&§Chf oFéﬁbe 8% pgthanol in dichloromethane. The comblPed
organic layers were washed with brine, dried over anhydrous

20 sodium sulfate and congcentrated to give 2-foermyl-S-methyl-lH-
pyrrole-3-carboxylic acid (2-diethylaminocethyl)-amide.

A -mixture of 5-bromo-2-oxindole (106 mg, 0.5 ﬁmol), 2= .
formyl-S-meChyl-1H-pyrrole-3-carboxylic acid (2-diethylamino-
ethyl) ~amide {126 mg, 1 equiv.) and piperidine (0.2 mlL) in

_5 ethanol (2 ml) was heated in a sealed tube at 80° for 1 hr and
thean ¢ooled. The precipitate wag collected by vacuum
filtration, washed with ethanol and ethyl acetate and dried to
give the title compound as an orange solid.

'HNMR (360 MHz, DMSO-dé} & 13.62 (s, lH, NH), 11.11 (br s,

30 1H, NH), 8.54 (s, 1H, H-vinyl), 8.1 (m, 1H, CONHCH,)}, 7.49 (d,

J = 2.2 Hz, 1H), 7.31 (dd, J = 2.2 & 8.3 Hz, lH}), 6.Be (d, J =

8.3 Hz, 1H), 6.58 (d, J = 2.24 Hz, 1H), 3.31 (m, 2H, HNCHCH;),

2.59 (m, &H, 34CH;), 2.36 (s, JH, CHx}, 0.9%9 (t, t‘= 6.8 Hz,

6H
* 35 MS m/z 445/ 447 [M" and M'+2].

(]

. N{CHzCH;)z) .
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1HNMR (300 MHz, DMSO-d6) .S 13.62 (s, 1H, NH), 11.06 (br s, i 143 0 4 AUG
2004 WO 01/60914 PCTégSOl/O4813 1H, NN) i_|)8.56 (s,(lkb Hvinyl) . 8. 1% { mys 2om
1H, CONH 48 , J-1. 8 Hz, 1 , 7.31 (Gd, & 7 -9
He, 1H) %?“é’g%z&, J= 7. 9H, 1H , 6.60 (d, J = 2.3"%",}3“1&)“%? 3. 35
(m 2H, HNCH2CH2) , 2.56 (t, j = 6.91 Hz, 2H, HNCHzZCHz) , 2.35 (s, 3H,

CH3) , Exagpls ® 4H, 2xCH2) . MS mlz 443/ 445 [Mr and M +21. Exanple 125
2- ( 5- Bréorfo=PARGERYE “2 i drRHidi bndiol L UAROTd e r YL islanamatiyl ) = 1H=

1H pyr Ry EEcd YEHI P QIE of < WASETRNS LYAni 318 To a sol ution
of 2-fornyl-5-nethyl-1Hpyrrol e-3- carboxylic acid (320 , 2.1 mml) in

di nt hyl f or Aafildé ic® @) Lwindidggg-indol=2-one (266 mg, 7 mmol), 5+

1- et hylg3+43-9i ' LRRW lhadisi; Finee , (b2 equiv.),

1- hydr o&o%lgn nzgt rqf\‘tgzl})qleéetm(g?}zg ny, af.g% equi v%b, yt@'?i%’ztaﬁxﬁiarr(ijzne‘ (0.59 m., 2
equi v. Jiztd yNaRins -@itdnty | a@mhydee édilafigne 2( omg2 ) mand pipeqaideng, (After
stirri t ;Lo er, atun Irg R, -t r gagis wa i Wt h
saturagggpzoépu%Fbkggﬁbgﬁg#éﬁ§ﬁ§ﬁg%ﬁngbg& ?Eregtﬁguggft)%ggdrgésgﬁgt%ed

Wi th 10%smethdrdl tion réiooh|tempretdtare. The coablhedgopgasioitayer wawer e
washed w,t LN [ over o]V} sgdi Lt ate d entrated
T S A i e

(. 2-di etchgliaei 48&t gl ) 5581 dd. tAenibitdeecofmpsunr esp22-léghiidgréle¥06 ny,
0-5 mml k. 42- fornyl-5-nethyl-1H pyrrole-3-carboxylic acid (2-diethylan no-
ethyl) -amde (126 ng, 1 equiv.) and piperidine (0.2 nL) in _5 ethanol (2
m.) was heated in a sealed tube at 80C for 1 hr and then cooled. The

preci pi'Halll wasO e otk ect BYSBydGacuRg - Ti{%r altH o H wasHed® wigh ¢thatbl, and
'ethyl| acegat(e,awd=dri.éd H2e igi)ve 't.I8g t(k} | eHcoNpBUnglas dndoér dngeJsslid
LHNVR E3@0HEHz A HPDVBE (16)7 .6.3134682 (5= 1HZ N11)8 KHi]l. 1#)(b®.82 30tlHIT NH)
8.54 (= 11B, sH/vENnylz), 1B} EMBB1HA, CONECHZY, H7; 49H(d, 3.28=(R, 22Ky, 1H),
7.31 (ddasd2=53. 2m& 8H3,H2,.aBH)(s,63B6 (H3)J = 48-B8sHz3H] ALY, 6.0687(d, J =
2-24 HZAE,1H) & 3-238z( meH2HN (ENgERGOH2), 2.59 (m 6H, 3xCH2), 2.36 (s, 3H
CH3) , MB. 99vet APGZ 688 Hit® +6H) . N (CHZCH3) g) 35 MS miz 445/ 447 [ M+ and
M++21

Example 127
5-{5-Chloro-2-9ox0-1,2-dihydro-indol-3-ylidenemethyl}-2,4-
dimethyl-lH-pyrrole-3-carboxylic acid (Z=diethylamino=ethyl)=
25 amide ‘

A mixture of 5-Chloro-1, 3-dihydro-indol-2-one {335 mg, 2
mmol), S5-formyl-2,d-~dimethyl-1H-pyrrole-3-carboxylic acid {(2-
diethylamino-ethyl)-amide (530 mg, 2 mmol) and piperidine (1l

30 drop) in ethanol was heated at 90°C for 2 hours. The reaction

i was cooled to room temperature, the resulting precipitate was
collected by vacuum filtration, washed with ethanol and dried

to give 565 mg (6B%} of the title compound as an orange solid.

35 'H NMR (400 MHz, DMSO-d6) & 13.65 (s, 1H, NH), 11.0 (s, 1H,
NH), 7.98 (d, J = 2.1 Kz, 1H) 7.77 (s, 1iH H-vinyl), 7.44 (t,
NH), 7-13 (ad, J = 2,1 & 8.4 Hz, 1H) 6.87 (d, J = 8.4 Hz, 1H),
3.28 (g, 2H), 2.48-2.53 (m, 6H), 2.44 (s, 3H, CHa), 2.43 (s,
3H, CHj}, 0.97 (£, J = 7.0 Hz, 6H, N(CH,CHs}3)

40 MS + ve APCI 415 [M™ + 1].

Example 128
2,4-Dimethyl-5-(2-ox0o-1,2-dihydro-indol~-3-ylidenemethyl) -1H-
pyrrole—-3-carboxvlic acid (g:pyrrolidin>12§thx;)jgmide

15
l,3-Dihydro-indol-2-onge was condensed with 5-formyl-2, 4=«
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144 0 4 AO6 2004 WO 01/60814 PCT/ USO1/ 04813 Exanple 12 2, 4-Uttethyl -
(2-0HO- 1, 2-CUnyOro-indol -3-ylidenenmethyl) -ls- rr.oie-3- carbox lic aQ]QAUB?%ﬂ
(2- dlethxbogpmﬁg;ethhyl) -am 5 A mxture of 1,3-dihydro-g & ge (266

ng, 2 mol), 5- forrryl-24d|rrethyl-||—|-pyrrole3carboxyI|c acl %

Slﬁéﬂ%lfrgt@}%&aﬁ%ﬂ%ﬁf@@e‘j e et T R AR Taore Lo T oom

t enper attirye) —talrte.dees:td tgmga prtecitdidlat eomgeub@d .col | ected by vacuum
filtratjon, a%g hanﬁ and dried to give 422 ng (55% of the
tmle mmm% ya dw solid. zH NMR (400 MX2, DMbo, d6) 8 13.7
% 9 (s 1K NH) 15 7.88 (d J - 7.6 H2, 1H, 7.64 (S, 1M
FnylF)"am?llP119354Hz 1H, NH), 7 . dt, J - 1.2 & 7.6 Hz, Y
6 99 (i 3rFluoror2goxogl,? ~dinydrg=-dadpd - 3Ty idegemetimd) -23 428 (m 2Mr
2. 48- 2 H@ethylgAti-pyraples 3-garbopy\licoagid {2 -purrofadinyloyi-(t, J = 7. 2
HZ eHetRYddmomidE 2) . 20 MS t ve APCT 381 (M i. 11. Exanple 127 _
5- Chl oro- 2 oxo- 1, 2- di hydro-i ndol - ¥I|denenethyl) 2, 4- y
d| thyI 1H=: 69P96Pe133c5ﬁba¢ypuengéﬁd (ondi ehyFarEresechyith 35 ani de A
m Xt ur @o@fny3= @hhQHmetﬁXﬂLﬁﬁderkBQQL32c9960%§§§c”E % (ol ) ,
5-forrny I-g di meth Ft-pyrrole car boxylic aC| -
d|ethyPéﬁFﬁé*é%ﬁyﬂ7¥inﬁ§EYé$39mh§€ bongpiy Bhe piipéri gomgognd30 drop) in
et hanolswasyhegeed 9579Qg}fpr1? hours. The reaction was cooled to room
tenperature, the resulting precipitate was collected by vacuumfiltration,
washedswhib- gﬁhfﬂggeaﬁgedrled to give 565 ng (68% of the title conpound

‘?2 agkfrangg B8 hgi §541&h&@@%9ﬂ093®§§r5£¥§ d?éﬁé?%ﬁ&@%y%%idlkﬁﬁ[ 11 0

7 . 9B, (édleOEDZ +3-@igydra-jipdol g -eng7(74, QD.—eshananH3OQFmL) 3. 28
2 2 244 3H 0.97
Eg I'de g§r31531ﬁ@][?§0m%f86ér§ re§thxé@8¥o 45 §4§§ f Ac%¥§é

40 M5 + APCH Exanpl e
128 2 acsﬂné?ﬁ Pl ¥2s oxddad ot di hhelr ik Heot - Qﬂdlrﬁﬁhéﬁéﬂﬁ WRs1H

rrod e- 3oKREROXd! F6r a6h On{Rac 660! tHEMmike @D bdsab8€ed to room
temperatures and the solids ¢collected by vacuum filtration and

washed twice with ethanol. The solids were stirred for 130
minutes in 40 % acetone in water (400 mlL) containing 12 N
hydrbchloric acid (6.5 mL). The solids were collected by

2% vacuum filtration and washsd twice with 40 % acetone 1n water.
The solids were dried under vacuum to give 5-[5-fluoro-2-oxo-
i,2«dihydro-indol=(3Z)=ylidenemethyl]=2,4~-dimethyl-1lH-pyrrole-
3-carboxylic acid (86 g, 79 % yield) as an orange solid. ‘H-NMR
(dimethylsulfoxide-dg) 6 2.48, 2.50 (2xs, 6H, 2xCHj;), 6.80,

30 6.88, 7.88, 7.72 (4xm, 4H, aromatic and vinyl), 10.88 (s, 1lH,
CONH}, 12.12 (s, 1H, COOH), 13.82 (s, 1H, pyrrole NH). MS m/z
299 (M=~1].

5-(5-Fluore-2-6xo-1,2-dihydro-indol-{32) -ylidenemethyl] -

2,d-dimethyl=1H=-pyrrole-3-carboxylic acid (100 g) and

35 dimethylformamide (500 ml) were stirred and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (221
g), 1-(2=amincethyl)pyrrolidine (453.6 g} and triethylaming (93
mL) were added. The mixture was stirred for 2 hours at

ambient temperature. The solid product was collected by vacuum
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45 1, 3- Di hydr o-i ndol - 2-one was condensed with 5--fornyl-2,4 14s 04 AUG 2004
WO 01/ 40814 PCT/ US01/ 08913 di net hyl -1 H pyrrol e- 3-carboxylic acic! éyE?MA
(2-pyrrol - ethyl)-amde to give the title conpoup t ve A

379 (M+ + ‘bﬂ)nﬁdg %xarrpl e 129 5- (5-Fluoro-2-oxo-1, 2-dihdr &rﬂ%sm%”

| i denenmeth |)-2,4- dineth |-1H rrole-3-carbox lic acid (2- rrolidin-I- I-

et hyl ) faditde 1005 3R sraghtd3 wdithy ertdantdol -Theorie Maks oondensed ith 5-

formyl - i @X':] yrroI r a

pyrrol st fﬂ E’s’ 3 ‘Jlj)r“ dee%tr%n%l% s he“}q" ffé’qcc(?gr#ﬁod‘ﬁd‘ﬁv@‘ 8 "BPar 397
(M fiaha co&ﬁeacaber@@mpt@mpduheure The SOlldS were collected by

5- For ol e- 3- X c acid

5-fl uo 8Cfu§ g%ﬁ? %loﬁdopgfg8ﬁe %% anépd(§%éeﬁLV“d§ﬁd VAR i dirte
(325 nLxowgkeer 6Fl{axed ubeb-4- 5xbemr3 dA@@HIr@ iaelod -((34)rl) was added to the
m xture _and refluxing was 20 continued for 30_m nutes- The m xture was

,cooledYﬁédﬁﬁﬁﬁﬁtpgﬁﬁe?aﬁuﬁémﬁﬁayﬁﬁé SEIYEFS Lo -EAERARYY 2FadGdfh et rati on

and vva%%éﬂ%aa%&%eh @m%mﬁaec&glll dsgyene stiseed)for 130yvai nutes in
40 % acetone in water containing 12 N hydrochloric acid (6.5 nL).

The sol(ﬁége%h’ésééﬁpééﬁéddb& L ARt ulitm 45 4 reGon akd ARasFed 4t vides wi t h 40

‘??ge; ?5;%93**@;352-55 e SO/ 05, 818 0 fh unglefs VAGHIM AL Ghs; )

1,58 di Rydee- 7 nd@l - (32§~ yli denéfmhyfifi, 2azodamechghd| Mipydi ol @0.88car boxylic

aC|d ( 79 el o] g hd. N ( | syl toxi de- ds)
§§2 %% 88@%5 g§2§2}g€ %ﬁ Osyggbgg8§%w- gghs7ﬂ{geégg ?Hﬁiﬁ aromatic

and V|nyI) 10 88 (s, 1H, 12.12 (s, 1H, COOH), 13.82 (s, 1H,

‘pyrroléxamplehﬁﬁﬂ1z 299 (hﬁl]

5- (6- Ebu¢pocizl oxo=£3xdr hytirdihpdob=1i(83) =y Hedenendyhyl) -2, 4=

2Lﬁchdemhvmylfﬁ@vpyotele-Eam@oﬁw*yb1QCﬁdlﬁ1©B gyranli8bndilmglinyl f or mani de

(500 nthimele-spideed and benzotriazol -1 -

yl oxytris(di net hyl am no) phosphoni um hexaf | uorophosphate (221 g),

1-(2- an1noe&ﬁym)@y¢rb13ddhmy4m5- gqlaﬁdoncleahytamﬁﬂ35¢93w1nt)5mere added.

The m G Lp o1 Y259 SA1 KL el O 2, NS 8 28 -capBb Pt s L egpegatyre- The sol i d

product was col ec ed by vacuum
20 pyrrolidin-1l1-yl-ethyl)-amide to give the title compound.

MS + ve ADCI 413 [M" + 1].

Example 131
2,4=-Dimethyl«5-(2-oxo-1, 2-dihydro-indol=-3=~ylidenemethyl)=1H=
25 pyrrole-3-carboxylic acid (Z2-dimethylamincethyl)-~amide

1,3-Dihydre-indol-2-one was condensed with S-formyl-2,4-
dimethyl-1lH-pyrrole-3-carboxylic acid (2-dimethylamino-
ethyl)amide to give the title compound.

30 .
'H NMR (400 MHz, DMS0-d&) & 13.62 (5, lH, NH), 10.90 (s, LH,
NHY, 7.78 {d, J - 7.8 Hz, 1lH}, 7.63 (s, 1H H-vinyl}, 7.48 (t,
1H, NWH), 7.13 (dt, 1lH), €.98 (dt, 1H), &.88 {(d, J=7.7 Hz, 1lH},
3.31 (q, J=6.6 Hz, 2H), 2.43 (s, 3H, CHs), 2.40 (s, 3H, CHj},
35 2.38 (t, J=6.6 Hz, 2H), 2.19 (s, 6H, N(CH;CHj)z)

MS + ve APCI 353 [M" + 1].

Example 132 '
5-(5-Fluoro-2-oxo-1,2-dihydro-indol-3-ylidenemethyl)=-2,64-

40 dimethyl-1H-pyrrole-3-carboxylic acid (2-dimethylaminoethyl) -
amide

5-Fluoro-1,3-dihydro-indol-2-one was condensed with 5-
formyl-2, 4-dimethyl-1H-pyrrole-3-carboxylic acid (2-

aq/



146 04 AUG 2004 WD 01/60814 PCT/ US01/ 04613 filtrati on and washed with
et hanol . The solids were slurry- washed by stirring in ethanol (500 m@lﬁ ZNL

one hour and cooled to roomtenperature. The solids re collecte
vacudﬁbpfgpggtlon washed with ethanol, and dried und@?!yggﬁﬁﬁHS to

glve 5-[5-fl uoro-2-oxo-1, 2-di hydro-i ndol - (32)-

ylici emﬁMlW%%W}MMW NSy rFid! e -TAee driisahey I9AmBRsingt - ( 2-

pyrrolidin-I-yl-ethyl)-am de {101 59, 77 %yield). "HNWR (cline

thyIsuhﬁog 619@ §} 68tg 52§§}% . 49 %9§g (g %l §CH3) 2.50
(4x§n Il—'ﬁ ar matl c . IQ') ’8621 ﬁgf]gﬂg 2 % EH 7p;?rol e

i’l‘gﬁ : @Qé g o’
dro--| %qy Myl % 'dl#étﬁ% ﬁg 6?9 ca&%b&yllc acid ’
(2- pyr 5 & I ngﬁ ol 1 M e ?Hﬂ& i ndol - 2- one was
conden d*mth Bt : nethyl 1H pyrrol e-3-carboxylic acid (2 20 .
pyrrol gdhRple- zbaethyl) an1de to give the title conmpound- Ms 4. ve APCl 413
[M i 1] Exanple 131 2, 4- D nethyl 5- (2 %xo 1,

EB

(2- dlneamxhﬁpnn@ﬁtBy&kcaaLdecarsoﬁymx@rgcuadqb 3tﬁ9@am@aoceeﬁ9m$ed W th
5-fornyT=2,4- dimet hyl -TH pyrr ol e- 3-car boxylic acid (2Z2-di met hylam no

ethyl)éﬂhﬂﬁe to give the title conmpound. 30 iH NWVR (400 MHZ, DMbQ d6) 6
13.63 (S, 1bLrbbhy 11@ QQdﬁﬁetﬁﬁl 1 M=) IZOZB-GdcaQDOX l§CFBClé z2-7.63 (s,
LH H viny| i 7.48° 1H, NH), 7.13°(dt, 1H), 1H) 88 (d,

J=7.7 PERYARpLNG- eihya) -3mE9g 1499 ghy etbansl(é40§ t}B)S 5lugres2-3H,
'CHY ., o0R9ndeB8 (82 4¥6anf FEyeruldlaelQl(§1g@khekb(gk¥£hﬁédzforw§ + ve
APClI 353 [M+ + 11 Exanple 132 5-- (5-Fluoro-2-o0xo0-1,

2-di . hjares | HHbh- 8Ly FrdBHenth Ry xtore wag HPﬁé?ﬂyFoleﬁvrrole 3-carboxylic

acid (Qeﬂpeﬁabukarﬂhaoehbybbilas1deliechuObQ acdufli Byderhpdeh; 2- ane wan

condensed with 5- fornyl-2,4-dinethyl- erole 3-carboxylic aci d (2
The solids were stirred in et anol a 8. cooled to room

- temperature and collected by vacuum filtration. The product
20 was dried under vacuum to give 5-[5-fluoro-2-oxo-1,2-dihydro-
indol-(3Z)-ylidenemethyl] -2, 4-dimethyl-1H-pyrrole~3-carboxylic
acid (2-ethylamino-=ethyl)-amide (75 g, 95 % yield}. ly-NMR
{dimethylsulfoxide-de) & 1.03 {(t, 3H, CHi), 2.42, 2.44 (2xs,
6H, 2XCH;), 2.56 (q, 2H, CHz), 2.70, 3.30 (2xt, 4H, 2xXCH;),- -
25 6.85, 6.92, 7.58, 7.72, 7.76 (5xm, 5H, aromatic, wvinyl and
CONHY, 10:30 (br_s, 1H, CONH), 13.65 (br s, 1H, pyrrole NH).
MS m/z 369 [M-1].
Example 155
5-[5-Fluoro-2-oxe-1,2-dihydro-indol-(32)~-ylidenemathyl] -2, 4-

30 dimethyl-1H-pyrrole-3-carboxylic acid (2-diethyl-N-oxoamino-
ethyl)-amide ;

Method A:
5-[5-Flucro-2-oxo-1,2-dihydro-indol-(32} -ylidenemethyl] -
2, d=dimethyl=1H=pyrrole=3=carboxylic acid (Z=-diethylamino-
35 ethyl)-amide (598 mg) and dichloromethane (60 mL) in an ice
bath were treated with 3-chloroperbenzoic acid (336 mg) and
the mixture stirred ét room temperature overnight. The solvent

was rotary evaparated and the residue suspended in methanol
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147 0 4 AUG 2004 WO 01160814 PCT/ US01/ 04813 di net hyl am noet hyl )am de to
give the title conmpound. 'H [AMR (400 MHz, DVMSO-d6). 8 13.68 (s, 1H, ONHRYG 2004

10,50 (s, wBhiyeod), 776 (dd, J =24 804k 19, 77 vinyl)
S7. wwmzﬁ‘iH, N L 6-93 (m 16, 6,84 (dd. 5 4 Rgtbh )

3.31 2 3H,. CHI 3H, CH3
2.38 (t929 ‘"5‘%6 HZ" % wzol'bg T"%‘F?”N(’tﬂ—f@%) *i%‘%ow F‘é%%s‘?@)(lvl t)ll
Exanpl evd®3addedb- e[rE:% Hihmrmrﬁt@x@ icﬁfmhmyﬁifmﬁﬁmmOdraz)Pn)gl i denemat hyl ] -2, 4-

o el RS SR W

ot hyl amiha £ aldtdr) -aard dﬁ;(e&Q @de ethanluudGd File Ff[l4mMenzo-2S oxi ndol e
.(32 g) and pyrrolidjne geﬁwere refluxed for 3 hours with stirring.
The>mi A4 & v@aéjlzf’é’éqreod'lt ot £k St ydd hd ~SormeddYdolflect ed by

vacuumgfy&ﬁcrl@mﬂb%lslqi | £ls1 ver - it tHyad N- x@laRa R~ et 89 -Gmig@ol ed to
.-room tenperature and collected by vacuumfiltration. The product 20 was

dried utit meac ffmi ¢ 1GAE R RT [AUHE2-5HEd., 2HANHRAKBUSO-d6) &

|ndoI )ray | e yl | et <LHyRYT 3- gagho id
- et hyll%grgzncfbgte%ynqwar#ﬂe ?710' dE3 JQBSQ %" ?l-lgl dg"%h%l—l- N%/R IE'\'( 3)6 %hy?gﬂl f oxi de

-dg) 8 CIGB ((t7,- 73H,(AGH3)LH,2 acrzamaz:m (Z%9Q 6H, 2MHCHaAYoma2ib6,(§,93H, CHz) |

2.8, 330 ﬁ%%taf% at @Htk /84 25,5 %5 8o ti 83 Ea m (246 £RXM SH,
e a6 9 By ¢ Mot

aromatic, viny br s 1H,
pyrrol 8 199 )(m 2#5 ﬁ?iﬁz)36@ Eﬂarﬁwlre‘li%zx(mz) 2. 47 (s, lH CHi3), 2.45

5-[5-Fl or 12~ %0 hydr ogi,nd Z) - %ld thyl 4- 30
di met hyllg ;5 r%)rﬁ g ggr gxyl |hé g!éFg%('Z- |§e?rﬁ{/%e[%-5h odam%no- et hyl) -amde
Met hodw Fl uoro 2- 0x0- |, 2-di hydr o-i ndol - (32) -yl i denerret hyl ] --

2,4 di et hyls b Ryacel g -%19@J?§é¥hﬁ pfci-d16edLet Al gl 053] ebhy!)-am de

(598 ng) an I ch ororrethane n an ice vveretrea ed with
3-khl ofgpanhdarene -gsnyd 1} 3381449 (dﬁdq)théswusneadsm kned at room

{ ermper aluhg JQURERNAAL- (100 32hVeRl cHBI-HOLA ¥nCYBROBALRY a§Ced P pesT due
suspended i n net hanol
peroxybenzoic acid (13.1 g) was added with stirring and the

mixture allowed to warm to room temperature and then stirred
pvenight, The mixture was rotary evaporated to dryness and

20 chromatographed on a column of silica gel eluting with 20 %
methanol in dichloromethane. Fractions containing product were
combined and rotary evaporated to dryness te give S-formyl-
2, 1-dimethyl-1H-pyrrole-3-carboxylic acid (2-diethyl-N-
oxoamino-ethyl}-amide (9 g, 83 % yield).

5 S-Formyl—z,4-dimethyl-lH-pyrrole—B-carboxylic acid (2-
diethyl-N-oxoamino~-ethyl)-amide (9 g), 5-fluoro-1,3-dihydro-
indol-2-one ({9 g, 83 % yield)), and pyrrolidine ({9 g, 83 %
yield (0.1 g) were refluxed in ethanol (30 mL) for 4 hours.
The migture was c¢ooled in an i¢e bath and the pregipitate

30 collected by vacuum filtration and washed with ethanol. The
solids were stirred in ethyl acetate (30 mlL), collected by
vacuum filtration, washed with ethyl acetate and driled under
vacuum to give 5-[5-fluore~2-oxo-1,2-dihydro-indol-{32) -
ylidanemathyl}=2, d=dimethyl=1H=pyrrole-3=-carboxylic acid (2-

35 diethyl-N-oxoamince-ethyl)-amide (10. 3g B0 % yield) as an
orange solid. ‘H-NMR (DMSO-dé6} § 13.72 (br s, 1H, NH), 11.02
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WO 01/60814 0 4 AUG 2004 PCT/US01/04813 (20 nlL) . Water (20 nL) containing
sodi um hydroxi de (240 ng) was added and the mxture stirred for one HolRAYS 2004
The precy, ”ﬁgg was collected by vacuumfiltrati on, washe Lth 5 nL of

wat er and ey under a vacuun1to glve 5-(5-fluoro-2 5  FCT/USOLG4ELS

oxo- 1, 2-di-h dro i ndol - | i denenet hyl ] -2, 4-di_nmet hyl - | H

pyrrol el S ddky 1S (yHém (aé‘-dl R 1yl -4 0k GAMI noTet 1yl §ddhmikte (510 my, 82 %
yi el d) @ﬁon@dh%@ngemm isd. 14+ %nraram 09,93 (L3 7AH la Somckidc)NH) , 11 02
(br s, 1H 81 br S, ONH) d, 114, aromatic) , 7.70
(s, Hﬁaﬁ‘bn‘étru ay. aéoglgta}@)(té’ @H%r@ﬁht |Cé*)2)r6 839(rhn 1I2IHfaf5tizﬁa;t|c)

363 (13, 1%"(:@"4)1 e méinr 2. (G121, @H}&%@n4§Hﬁ2X%T TM%llpl\efé‘t N

5- Eé nymlzfﬂhdﬁﬁ€ﬁhy}- pr?o#é BI@aiboxyllc acid (2- 15
dlethyl e&@bl) am de (10 g) was suspended in dichloronmethane (100 ni)
[

oQ% H- 3d§ﬂ| Q- ;RQLYX §§n20|cdaC|d %%31% %) was added

and them
stlrre@1ﬂ@¢®yskdﬁbpyfhelﬁ%ﬁbuaebwaglﬁctanidewapmpgtadime1d@une$ayand 20
chronatggfg phed on a columm of silica gel eluting with 20 % nethanol in

di chl o ane. Erections containing product were conbined and rotary
evhpor at ed Be{drﬁmeesota gkaelSEFdihyHra indol-(32)-ylidenemethyl)-

4-di meth I- 0 X 2- dleth -\ _oxoam no- et hyl)-am de
(9 g, 23%%) Fﬁfﬁ EE éyE9098 45t % ggﬁg% VI 2TEp hF8I@93- aﬂbﬂ?ﬁﬁ?c aci d
(2-- dieahybhmkenoantnoEachyH¢lamﬂéemQQ g)5 b L Uor ankydrdulydro-
indol i e ) apd idin % yield (0.1
9) mer%yrePfﬁxéﬁn?Ere a%%l %g %ﬂt)afngQ gLUrs q % s?ﬁgxture was cool ed in
an |ceabahheanglPBELQLeelpurahesee CobheRlediby vacannylirbusabMen(and
t hano he, s were stir i n ethyl .acet at

i}ec eé E ¥ %agu%%Y% %% g é%ntem eduﬁntﬁT%?h§?a§téP3t@léﬁﬂgarvaa under
vacuunduéugedewstPSIMIMNHQQQ bk051m2}d|thmowlmmoB 03Zp£ water The
yliden - = -dj : yrrol e- 3¢ xyli¢.
di et hyﬁg%gégg%gﬁég%%%?g{%%&%p(%g gﬁﬁ%‘g@‘gﬁ)i%d 1§gkeeigy? orang hediid.
1H NMVRYEDVEER 88Y  StnBedagdrpsriTHpd Nejy , ca9s ODL U192 01i4n ALE 2004

chromatography te give S-[5-fluero-2-ono-1,2-dihydro-indal-

20 (32}-ylidenemethyl)-2,d-dimethyl-1#-pyrrole=3«carboxylic acid
(Z2=(pyridin=1l=yl)=cthyl]amide.
Example 1B9
5=({5=~Chloro-2-oxo-1, 2-dihydro-indol— (3Z2)-vlidenemethyl]-2,4-

dimethyl-lH-pyrrole-3-carboxylic acid {2-(pyridin-1-
5 vllethyl]amide.

Proceeding as described in previous example but
subgtituting $-[o-flucreo-2-exe-1l,2-dihydroe—indel-(32) -
ylidenemethyl]-2,4-dimethyl-1H-pyrrole-3-carboxylic acid with
5-[{5-chloro-2-oxo~1,2-dihydro-indol-(3%Z)-ylidenemethyl]}-2,4-

30  dimethyl-lH-pyrrole-3-carboxylic acid (127 mg) provided .5—[5-
chloro-2-oxo-1,2-dihydro-indol-(32)-ylidenemethyl}-2, 4~
dimethyl~lH-pyrrole=-3=-carboxylic acid (2-(pyridin-1l-
yl)ethyl]amide.
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WO 01/ 60814 PCT/ US01/ 04813 (br s, 1H, CONH) , 9.81 (br s, 1H, CONH) , 7.75
(dd, 1H, aromatic), 7.70 (s, 1H, aromatic), 6.93 (td, 1H, aromatic),]4@ys400i
(m 1H, ar®idos)s . 3.63 (m 2H, CH2) , 3 .29 (m 2Ff, g}é sg%(m 4H,
IXCH2) . 2.47 (s, 1H, CHB) . 2.45 (s, 3H CH3), 1.64 5 (t, 6H S

rnlz 41p L&%%% lggx nple 190 5- [5-fluoro_ 2-ox0--1, 2-dihydro-indol- (32)
-ylldenene I 4- dineth |-1H rrole-3-carbox lic acid (2-( ridin-1-
1)eth | b~ [&nABdemoiP-oxo-1,2- ~dihydro-indol-(3Z)-ylidenemethyl}-2,4-

5-[5-Fl or o 2 oXo-l 2 d d o |ndol-(32 -ylid neneth BDE

2, 4-di z ' = gL ) FALBTHT) was shaken
mnth EDgl)kﬁmy19§mﬂ@e 0 5 nnDI) anhydrous 1- hydroxy benztriazol e 168 ny,
05 ), and 2- an1noetq¥ ri dine_ purchased from Al drich in anhydrous
DW {3 15 nL?r‘P%‘? 2139 RAF st F%‘?ﬁ’t’e’hp%%’ﬁ%% L3heabewetbwh mxture was

di | ut edsﬁ%ﬁﬂlmww[ﬁlf@dﬂAvZImwZlﬂﬁjmr@lﬂ@éﬁ(BZT)h-e precipitated

crude product was collected by filtration, washed wth water, dried and
purifi e ESRRINRERY | 28 1 v RFE Rk Dbt RIF 2Dk~ I teagihaxylic acid with
5- [ 5- 11 910f =12 9= A e Ll NYAr o DAL =1 21 - i,
(32)-yli d(l;nerrji—eth -2x4 dyrret hyl - 1H-lpyrrol (eBZB) cyarjbd@n mEth l] 2c4-
Q(wﬂm%wmHmmm@ﬂwu®wﬂ@mm&mmmmm@mmﬁz%h
drggi n { » di h. rpox lic acid
[ZqPrl 35),_[ rfo’izé ycfﬁdﬂfy ] am m”cﬁe o ér é%oeled% l%ﬁsnce:“lr i gflﬁnczgr‘ite)w ous exanpl e
but sulistgthk fﬁg)sacrc[laaﬂw@rr@ozcm@ Bl dizwyigneidimddi~ (32) -
yllden%ﬁg 2] 2,f&dg met hyl - 1H-pyrrol e-3-carboxylic acid with
5- (5- chl or o- 2-oxo-1, 2-di hydro-i ndol - (32) - yI|denenethyI] 2,4 30 dine
thy|-|Hﬁ@ﬂﬂiﬂe&%&carboxyl|c acid (127 ng) prOV|ded [5-

i I

dro-i ndol <%@0cgeaq%gerg%t@e&rab%d TN o7 QLT GRDOOOT 1€ aci d

[ 2- (pyri din-]|
substituting 5-(5=fluoro-2-oxo-1,2-dihydro-indol-(3Z) -ylidene-

' methyl] -2, 4-dimethyl-1H-pyrrole-3-carboxylic acid with 5-[2-
oxo-1,2-dihydro-indol-{32) -ylidenemethyl) -2, 4~dimethyl-1H-

20 pyrrole-3-carboxylic acid (113 mg) provided 5-[2-oxo0-1,2-
dihydro-indol- (32} ~-ylidenemethyl] -2, 4-dimethyl-1H-pyrrole-3-
‘carboxylic acid [2-{pyridin-l-yl)ethyl)amide. _
Example 203

5-(5-Cyano-2-ox0-1,2-dihydro-indol—(32) -ylidenemethyl] -2, 4~
25 dimethyl-1H-pyrrole-3-carboxylic acid [2=-(pyridin-1-

vlijethyl] amide

Proceeding as described in Example 190 above but
substituting 5-[5-fluoro-2-oxo-1, 2-dihydro=indol=(3z)=
ylidenemethyl]-2,4-dimethyl-lH-pyrrele-3-carboxylic acid with

30 5-[5-cyano-Z2-oxo-1,2-dihydro-indol~(32)-ylidenemethyl)-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (123 mg) provided 5-[5-
cyano-g2-oxo-1,2-dihydro-indol~{32)-ylidenemethyl]-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (2=(pyridin=-i-
yl)ethyl]amide,

35 Examples 142, 18§, 187, 188 and 204

Proceeding as described in Examples 190, 189, 191, 192,
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yl)ethyl]Jam de. 5 Proceedi ng as described in Exanple 190 above but
substituting 5-[5-fluoro-2-oxo-1I, 2-di hydro-indol -(32)- 04 AUG 2004
ylldenenethé %§2 4- dlnethyl-lkkpyrrole 3-carboxylic acid w

5-[ 5- br o B 1, 2- di hydr o-i ndol - (32) -yl i denenet hyl | - 2%WWWW“”

di et hyl -1 H pyrrol e-3-carboxylic acid (145 ng) provided 5-[5- 10

br or o- 2ngx @03, ab@Wﬁy@mddsnmﬁtKtﬁ@inqﬂa1ﬂﬁﬁﬂﬂﬁﬁgﬂqhxlhpyridine with

Ecanpl 4197 BXPEEEE) SURRI T gt 'l 1 gt O RckALE
4- dlnethwbab5 1Empyrp@qyﬂhthwaxw631naﬂ<¢qmpqqndad|n 1-yl)ethyl]am de

Proceedi n ri,ged in Exanpl e 190 above but substituting
S (5-f BgBQ?so 38 1ggdlhy0|ro i ndol - (32) -yl i dene-

metdiyl | - - 2, érdicaetinlg b RYsci®ed qar lmoayﬁpl@sawgcd) wiltghp , 5- 1[921- 192,
oxo-1, 2- dlhédro I ndol - (32) -yl i denenet IJ 4- d'@gwﬁ I-I
yrrolé“§ €8PhBRYNFC DAL é”PffStﬁﬁfnﬁr 3e@m§q9? )Pﬂfldlne with

di hydr @=iinchahnbd€hyil iigeaareinl-b—ard- ct ff@?%edl Wea®ligg3d is@gxy! i ¢
aC|d[2{ I‘Idlnlg éth am de Exanp Ip OBSI&ngeaanégo;012d|h
dr o- .naér e3zfe Kidbn #éﬂ P12°$th25)d@ﬁépﬁyl21ﬁ9H9FF&P§t§ cafbéxylic acid

[2- (pyskdiBalri¥kketByhEamredesbrogeeding, asogggﬁihaeahenpﬁzaa@hee190 above
but substituting 5-[5-fluoro-2-0x0-I 0-i ndo

ylilendfechyppd2in- Hlﬁe?ﬁ&?ﬂtHzﬁ}ﬁ?é@eié9é§ﬁbo%?lF@hgb&dH%FPhCQO The

5-[5- C¥998e 250%8utt2yadi Bugh eikadeh sﬁ@&kBYMBQQ@eﬁﬁtﬁlhénz fhixcure
di nmet hyl - 1H pyrrol e- 3-carboxylic acid (123 provi ded 5-

[ 5-
eyano- ghégéoFozmamﬁyaaaoﬁnaspEGSZ)avmpﬁéﬁeﬁ@t@§|FiszOVlded the

‘d|nethagslkggyggﬁbguaagarboxyl|c acid [ 2- (pyrldln | yl') ethyl] am de. 35
Exanpl es 142, 186, 187, 188 and 204 Proceedi ng as'described in Exanpl es

190, 1Bsampbes 168-1531apdslB84G 2004 WO 01/ 60814 PCT/ USOL/ 04813 and 203

abave but s g t Qyl hhdiel’e 19ipt h 9 2,
1%%% am noe yEa%ggagbg ?glEésaghggﬁasgdtQ§0E1AFd%P@h éﬁ3n1%aﬁ ég any, Inc.

prOV|d€ddtﬁ@3dé @VedbeénﬁéaﬁagtuExaspPeéZIAQABQ?tBY#ﬁadééaﬂﬁg ¥dtdescri bed
I n Exagpk§sa$990eé§91)é%éergggne l-acetic acid ethyl ester (prepared

as follows: Piperazine-l-acetic acid ethyl ester (11.22 g) was
treated with iodoacetonitrile (5. 0 mL) in the presence of
20 potassium carbonate (6.9 g) in ethyl acetate (260 mL) at 0 °C.
After complete iodoacetonitrile addition (45 min}, the
feaction mixture was subseguently stirred at room temperature
for 11 hours. The reaction mixture was filtered and the
filtrates evaporated. The residue was hydrogenated in a
25 presence of cobalt boride (prepared from CoCl2 and sodium
boronydride) at room temperature at 50 psi for 2 days in
ethanol. Filtration, evaporation and chromatographic
purification using an eluent mixture chloroform-methancl-
aque&us ammonia 80:25:2 provided the desired amine (3.306 g)
30 as a pale yellow o0il) provided the desired compounds.
Example 152-153
Proceeding as described in Examples 190, 189, 191, 192,
and 203 above but substituting 2-(2-aminoethyl)pyridine with
2-[({2-aminoethylamino) Jacetonitrile (prepared as follows: A
35 solution of iodoacetonitrile (50 mmol) in ethyl alcchel (80

ml) was added to a solution of ethylene diamine (150 ml) 1in
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and 203 above but substituting 2-(2-am noethyl)pyridine with

1-(2-am noet hyl )i m dazol i n-2-one (prepared by heati'ng di methyl carbofatgygs

wi th bis(2-.am thyl) amne (2 equivalents) in a seale 150

for 30 m\%@%@ﬁ ?OWI ng the procedure 10 described in U_ S%’%’Qﬁb’"i@f%ﬂ

(1950), to Rohm & Haas Co. The crude product was purified on silica using"

an el ue&ﬁhyﬁ )@lﬁ%h‘:’]chiﬁﬁd!ﬂdr A el hanAVedqde H8S 188 40 Banpses) Bpgvi ded

the essel 186 GOMPouNds, + S| £5r 148 dipdr andy 184 1 °Pr oggedi Rg @sofescri bed
np

i n Exanpl es 190, 189 191 192,  and 203 above but substituting

2-(2- ammmqwrﬁ% nleq WIQUES 4- I2-BPR hoet BAYIH P AxrRang@iiad aci d
et hyl cP'fA gmef' PEf Bzl gy ]arﬁpettHeC 801 Hldyla st er
(11.22 ¢ vvas treate oacetonitrile (5. m.) in the presence of
20 pot mmmM@tte z(cssng t@)mparaéztrm adw aneesx@@o w#s) patr iF i@d oAf t er
conpl ete | oaced o i di i e was
,subseque cda 5|elr rcxﬂ.datr{ élﬁ;o%% tn%arrper ature cn%Of&g%F "h(ﬁ%?o ggr%gaigl on

m xtur emwam:fa IEt(b:rleii larfd ttd"leJLVfa IZt-rbtibsar@m:pmt‘aﬂl@mm”ﬁhd —acwitdud. twadd e
hydr oge Presence ar, Cl2 and
sodi um r%é%bny@r |wcpel)c warsoc%Ir% era uértea ) g% p5| rt 85%?1:%% et hanol .

Fi | t r atdoipouedpor ati on and chromat ographic purification using an el uent
m'nﬁ%ur chl roflq.%gj hanol - agueous amoni a 80: 25: 2 provi ded the desired
' % S a pale yellow oil) provided the desired conpounds.

Exanpl e 152-9%&@0@(591@&&&&@ ilbe(tﬂamgﬁea:rrpms 186, 183, 192, 192,

o LM e S B O IR B8 e on o
i OdoaCQt-qI]l—tafmJJrﬁb[:(r&Q)ymTDJa)zelpﬁreﬁﬁ-}dneal (qmuyaz(e&oacm:b):dwag addedet 0 a
solution of eth Ien mne 0 4 AlI}G 2004 V\DOl/%g
PCT/ USBEPGESIF tlrﬂ/ (Jl 3”? 58fPod Lot 30 IrAut es.
Thes strios-ilag m&:mnturmmeatnhomymmﬂwlsldfr D@lU @a@ pelrépn rakdr eami 45
P 8 UEga Lot R4 BRULEncR ool R LuROLORPHITAEIPOREL s B8 cPcled
room t enpar atfursatethe 4|2@S|rrduefwas.tpmurrf ihadiroxydei hiydaansing an el uent
X5 B nidh W RO Ao TN 358 ekt iRy dnTbYiene
mixture chloroform-methanol aqueous ammonia 80:40:4 provided
20 1-{3-aminopropyllazepin-2-one (4.973g, 87 % yield)) provide
the desired compounds.
Examples 133-135, 159 and 200
Proceeding as described in Examples 190, 189, 151, 1952,
and 203 above but substituting 2-(2-aminoethyl)pyridine with
.5 N-acetyl ethylene diamine, (prepared by heating a mixture of
ethyl acetate with ethylene diamine (1.5 equivalents) to 160 °C
for 1 hr in a sealed vessel. The vacuum distillation provided
the desired product in 56% yield; N=acetylethylene diamine is
also available from Aldrich) provide the desired compounds.
30 Examples 146-140
Proceeding as described in Examples 190, 189, 191, 192,
and 203 above but substituting 2-(2-aminocethyl)pyridine with
1-(3-aminopropyl) -tetrahydro-pyrimidin-2-one (prepared in the
same way as l1-{3-aminopropyl)-azepin-2-one according to the
35 procedure in Kraft A.: J. Chem. Soc. Perkin Trans. 1, &, 1999,
705-14: Briefly, 1,3,4,6,7,8-hexahydro-2H-pyrimido(1,2-
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(3.550 g) which was used i medi ately) provided the desired conpounds. 10

Exanpl e 154-158 Proceedi ng as described in Exanples 190, 189, 191, 1924 AUG 2004

and 203 awomassbeiy substituting 2-(2-am noethyl)pyridi ne Wek/uso04813
1- (3-am nopropyl) - azepl n-2-one (prepared according to the procedure in

Kraf t ﬁ@a rkjn T 9,,15 705- except that '
t he hydrolgm s 0 B& 9§)§ (}é TorJr:rgtg§UT "y ro}f:y%%a?y(?ﬂa'ée %%%%n‘&%) g?”Pl t hi um
Eygroxﬂgjemx 10f1rwai’5=mwaﬁfm1;ed 20 it haodt mt?as},vekmltm aofséaiebdi umllglygy_;)xyde
ydr at idi cat 0 e ¢t on silica .usjng an el uen

P oFor ot Randraqdoone Brrdlcs B3-ae s g diu s olimn

m xt ur e chl or of of m met Ranol -
1- ( 3- amihopir ojsd )lrazﬂ-pilcrr&fcmm-n(eltma?rﬁgl Bpudoys ednthon 1 oy dep - 4 heg desired

cor’rgoug}gl eggggﬂ%l es, 133{%%5 159 0,,Proceeding as described in

Exanpl ve but substituting

2- ( 2- amExaogilnd )Jplyl.rl dieve- M3 hmd id‘s‘r acetyl et hyl ene di anine, (prepared by
heating a mxture of ethyl acetate with ethylene diamne (1.5 equivalents) .

to 160 C fdroreRaing 25580sed \haskdin EnpanigsudA%i $t89. atdlon lp‘l'?ibm ded

the desineq ¥ eduste ibhtS&UNEtaltd:t iN@et y-eW-ene r@)wfg'%
avai | agl e from Al drich) provide the desired conpou anp es 146 140

Proceediig é’é“l&@?(’fﬂyﬁédpilﬁeﬁé’ﬁ‘ﬁlee‘g'm (pepargd apoXollans 208:athove but

SUhStIté&tnﬁu%yﬁalﬁﬁbﬂgikhlbhpﬁhﬂ@ﬂyaéMﬂd@ mL, s add
1-(3-ar,ni nopropyl)_\)t t et rahydro-pyri m di n-2-one (prepareéjln e arre way as

1- ( 3- aftFABYESSY R QzépF‘Hl‘-‘ﬁlBﬁeOéc@@I‘-’dl(ﬁ@ Bomlhe 13@ pvf@déd@rf’@l iistaft A :

J. Cheamifeethey kinindér a8s 321m.6, 40398801)7Q5- 14h
1,3,4. 6.7, 8- hegahédrg 2H— yrimdo(L, 2 153 0 4 § 8% %@fﬁff@&814

PCT/ USBEPEABEe ) 9rPﬁﬂdP rPQmQBQWQFraFPFﬁlHﬁpﬁy§P@%yGG eydmat@ 5 918 ny)

and ZbathouluﬂiﬁrsmainbeabedTnbtmQuEuﬁeSQBEEQEleeG %%%'%dh%%§%e' to 145
Cfor The crude product was purified on a colum of l'Tcain

oro%BPWPﬁEFﬁéﬁoFcé uebi¥laffibRFa (80740mE, t §05mgPLe Halseadnhelden(eat%Sg,

94‘V yl dh. cobxangl es 243n 16Rpd63tand. 18R NQ,as Ligo n
K gg 190, 1339 %91 102, 2nd 503 above. gﬁgeggggtg?g Fﬂ§§9 S
2(2a

nBERHGES py FRER nevaPPRated Q“amﬂbe’ﬂ'ﬁ?wmpl BeeazpRédaeowes( pr epar ed
as foldogsoldNedtin methanol (200 ml), KHCO; (10g) and KF (12 g, 200

mmol) were added and the mixture was stirred at 60 °C for S
20 hours. 10g of Na,C0O; was added, stirred for 10 minutes, cooled

and filtered. The filtrates were evaporated. The residue was

extracted with hexanés (2 times 250 ml). The hexane-insocluble

material was dissolved in ethanol (60ml), filtered and

evaporated. The residue was purified ona column of silica in
-3 chloroform~methanol-agueous ammonia 80:40:4 to give pure amine

. (4.245g,74% yield)) provided the desired compouﬁds.

Examples 163-167

Proceeding as described in Examples 190, 189, 191, 192,

and 203 above but substituting 2-(2-aminoethyl)pyridine with
30 3—[(2—aminoethyl)amino}prOpionitrile (prepared from ethylene

diamine (150 mmol) and acrylonitrile (50 mmol) in THF at room

temperature, as described in Israel, M. et al: J. Med Chem. 7.

1964, 710-16., provided the desired amine (4.294 g)) provided

the desired compounds.
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10 tert-butyl diphenylsilyl chloride (25 nL, 97.7 nmol) was added dropw se
into a solution of DBJ (19.5 ni, 130 mol) and bis(2- ani noethyl)ani nd 4 AUG 2004
(4.32 nL, 40 mmol ) in anhydrous dinethyl acetam de (80 nlL) at room

t emper atur‘@oﬂﬁéwltool ing on water bath within 5 mnutes. FFH&IAR#8P e was
stirred for 5 hours. 15 Bronpacetic acid ethyl ester (6.70 nL, 60 mmol) was
added nd&atamplor} €800l ing to room tenperature. The reaction was stirred for

25 m nutes en eva porat%q on, hl;qjvac urln3 re3|du% G ’zdhssolved in

WSEy
met hanol 3206y e di are are .==-d nd the
Aitpen: oo ity SI5% D) rcte At ARt
E
stir .il;

filtered, The.filtrat
evap rated ﬁb r@ ﬁ&&gdw§?1%8YtP§ ghmﬁggﬁrﬁe? ﬁés%éz%3P§§§“§SBXHr) The

hexane- un&ebuhbaroﬁahabuan3waSydua&abmedhym}enhanahméﬁﬂyh}aﬂtpb&ebﬁé and
evapor ated. The residue was puri silica

chl or of oF MPFLERIST- é&&@odéoaﬁﬁ6m|2M§o‘§® 4mP6 GPgeTﬁﬁréoahgﬁemL) in

. (4. 2454, 24%nyi eledl) iproviuged the aaaeaeQOQOBa@geds (Esanphes +@3-167
Proceedln%ﬁas descri bed_in Exanples 190, 189, 191, 192, and 203 above but

subst i t BERRYTS- PECARFNGAERYI FPyri Bithe wifA-¥pthylpiperazin-1-

3- [{@- agilneehhyhaRENO] HT ORGP £ | d @idPT BT achd rore £ hyi enece dipd ne (150
mol ) and acrylonitrile (50 mol) in THE at room tenperature, as
descri b&GSHATFBPa8PLURR OBt WaF: SFirRRE ThehPO?, teRDERTRED-2¥Er PidhFded t he

desiredyampe 641294 gbhuQEQVerleihsté@srfsﬁ EREPPENEE i oA 54y Ot dmAUG 1004
WO 01/ 60814 PCTIUSOl 04813 Exanp
5- (5- FI 4BrB- 22885 ¢ QOHFH9EFBPFHdéFU§ W?FH@%%%e%ﬁym$tohene chloride)

d'”Ethyghéhb&YEh@tea3iC@hb°§¥bk§lﬁ?'ﬂaﬁ@riél”E&@Y$@éﬁe&@ﬁb@r£ed into
yI) eth -amde 5 To a stirred y ow nmu m xture of 5-(5-fl uoro-2-o0xo0-

, 2-di h§aﬁoprﬂaBFt(3%?eyﬁpaéﬁewﬁ%hyﬁ?l?t%dc#ﬁmvﬁsvumr¢1b9¥¢6+@n and

3 carboxakh@daehde(QﬂtﬂgéthEhEl(@18mﬂi) el JEA §0whS4sHhichPedai g0 Nl
reaction tube, was a m xture becane clear in

BOP_reagent (199 The
5 mn. 2rEhD x%tﬁ§bﬁrpé$a5%h fery Oymﬁé n%%%% $CEd Hy) VaREUBdded into the
clear nixitestidhe Afeéblarpgngommaépnvw@@uﬁll5¢eﬂ—alué@@m2£@£@e1a2ure over
Mayer AT SHATSGTARRY P10 HECTRRRY ]I et T ES EREhT b TGy oL S¥St oM T
20 carboxylic acid (4—methylp1per321n 1 yl ethyl)-amide
{789 mg, 62% yield) was obtained,.
'H NMR (DMSO-d¢) & 2.13 (s, 3H, CHj), 2.40, 2.42 (2xs, 6H, 2x
CHz), 2.41 {m, 2H, CHz)}, 2.47 (m, BH, 4xCHz), 3.30 {(m, 2H, CHa),
6.82 (dd, J=4.5, 8.7Hz, 1H), 6.91(td, 2J=2.4, >J=8.8Hz, 1H),
25 7.43 (t, J=5.6Hz, 1lH), 7.70 (s, 1H), 7.75 (dd, J=2.8, 9.6Hz,
1H) (aromatic and vinyl), 10.88 (s, 1H, CONH), 13.67 (s, 1H,
NH). LC-MS (m/z) 424.4 (M-1).
- Example 168
oS- [5-Chlore-2-ox0-1,2-dihydro-indol-3-vlidenemethyl)-2,4-

30 dimethyl-1H—pyrrole-3—carboxylic acid (4-methylpiperazin-1-yl-

ethyl}-amide

Following the procedure in Example 168 above but
substituting 5-[5~fluoro-2-oxo-1,2-dihydro-indol-(32)-
ylidenemethyl)-2,4-dimethyl=-1H~-pyrrole=-3-carboxylic acid with

335 S-f{S5-¢chlerec-2-oxe-1,2-dihydro-indol-(32)-ylidenemethyll-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (%5 mg, 0.3 mmol) gave
5~ {5-chloro-2-oxo-1,2~dihydro-indoi~3~ylidenemethyl)~2,6 4=~
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showed that all the starting material had been converted into 15 the

product. The solid was isolated by vacuumfiltration and washed once) st 2004

et hanol The solid was sonicated in diethyl ether r 20 mn

and collgﬁ%gh%gy vacuum filtration. After drying under Jggﬁﬁﬁ}%uﬁQ

5- (5- Fl uor o- -

d|hydrGLFEHBV13?HyPV5éﬁéﬁe?hfﬁfb§¥!ll&lﬁgﬁﬁyﬂ4Iﬂﬁ&%¥%ﬁ%?g§a§6nc&rQ&xyl|c

.acid (4t myh@hagrazsnmé ybggnhyl) amde (79 ng, 62%yield) was obtained.

1H NWVR ( 2 13 (s ) 2.40, 2.42 %ﬁ 6H, 2x CH3), 2.41

(m 2H, CHZ H BMIPTAPH @xélifz) $.3380 W) He - &lR) 2. 18, $2XFddSHI=4. 5,

8 THz ( J=2 J=8. 5 gh (t, 5. 1H) 7 70
7 bl 9%(#’3 %r_g, A G A e BN T

CONH) Cﬁ31676(&4 {icH, J%&QOHtC}NE)(n72}14Edd4 J42 19, &x@ﬁplen697544 -

(5-Chl X 2 r ol dgrengt h Jk

di net h I ﬁ-gygﬁéreigsba?bgfyﬂgé l%) ? 5 met Iplgera2|n T}yl et hyl)-anide ..

Fo IlomnagothLpr@nedumeylm Ex@nﬁBe 368labo€éNBMt 1Subgt i(sut LHg NH) .

dent#epgyﬁT9§P4}%§ngtRyl iH[BS?Lofgzé carboxylic acid with 35

5-

yli

5-[ 5- cBkampi2- nr0- | , 2- dlhydro i ndol - (32) - -ylldenenethyl] 2, 4-
di net hyl - 95 3

5-

C a A L -
PCT/USGihQﬂBﬁB dunﬁphybiéhapyatabeysicaabmmyknemacng;plg_;azln-l-yl-

(4- neth¥Lp ?erazln 1-yl- ethyl) -amde (76 ng, 58% . 1H NMR (DWVSO d6) 6
2.13 S_&Lt—@%g_‘?zm 2.42 (2xs, 6H, 2x CH3), 2.42 (m 2H, CH2), 2.48

'(m BH 4xCFR) 103138 {ne @Hocﬁdﬁk@)deﬁcBﬂbéd id=BxEhplelllps, 7odt (dd,
J=2.0, 797 (d, J=2. OHz,

1H) (éPBﬁﬁ%FB‘E%% %’F@T‘};’l?éogé -pgo* H&H%Ebﬁlﬁﬁ‘mlgnéﬁi( T 1H, NH). LG MS

(rﬁi) ﬁﬂﬁdanéhéﬂ&ylEkanw#elﬁEBhim ~1H-pyrrole-3- carboxyllc acid with

i e h§r 7%}959;%8? % d%?%ﬁé@r?@%’%ﬁad%i det ﬁ;ﬁ %l@%:%%?fij 12417 ethyl)

- am dedEmkt bWl ALH £ hrer po beeduterdesglibedcid Eaaepﬁe(iespohatz—eubstituting

5- (5- CT'Qrglgygro lﬂgOP deigdégggetgﬁl)—2,4—dimethyl-1H—pyrrole-3—
carboxylic acid (4-methylpiperazin-l-yl-ethyl)-amide (39 mg,

20 54%) was obtained from SU011670 (54 mg, ©0.15 mmol).

lH NMR (DMSO-dg) & 2.14 (s, 3H, CHi), 2.41, 2.42 (2xs, 6H, 2x
CH3}, 2.42 (m, 2H, CH;), 2.48 {m, BH, 4xCH;), 3.31 (m, 2H, CHz), -
6.80 (d, J=8.0Hz, lH), 7.23 (dd, J=2.0, 8.0H=z, 1H)}, 7.44 (¢,
J=5.6Hz, 1H), 7.76 (s, 1H), 8.09 (d, J=2.0Hz, 1lH) (aromatic

" _5 and vinyl), 10.99 (s, 1H, CONH), 13.61 (s, 1H, NH). LC-MS
(m/z) 486.6 (M) .
Example 172 _
$-(2-0%x0-1,2~-dihydro~indol-3-ylidenemethyl)-2,4-dimethyl-1H-

pyrrole-3-carboxylic acid (4-methylpiperazin-l-yl-ethyl)-~amide

30 Following the procedure described in Example 168 above
but substituting 5-(5-fluoro-2-oxo-1,2-dihydro-indol-3-
ylidenemethyl)-2,4-dimethyl-1lH-pyrrole-3-carboxylic acid
50014900 with 5~[2-oxo—l,2—dihydro—indol-3—ylidenemethyl)-2,4—
dimethyl-1lH-pyrrole-3-carboxylic acid gave 5-(2-oxo-1,2-

35 dihydro-indel-3-ylidenemetnyvl) -2, 4-dimethyl-lH-pyrrole-3-
carboxylic acid (4-methylpiperazin-l-yl-ethyl}-amide, SU014903
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15 yIidenenethyI)-2,4-dinethyl-1FprrroIe-3-carbonyic acid with

5-(5- bronD 2 0xo- |, 2-di hydro-i ndol - 3-yl i denenet hyl ) -2, 4- 0 & AUG 7004
di et hyl - rrol e-3- carboxylic acid gave 5-(5-bronp-2- -

1, 2- d|hde% fﬁﬁbt 3-ylidenenet hyl)-2, 4- d|nethyl-lFtpyrroﬁéﬂ%gﬂ%gt%exylic
Cld (4- et hyl pi per azi n-1-yl - et hyl antde (39 nmg, 20 549% was obtained from
SU01167Q 65 mgny B 43 11 5 amuiot a e NNR GroNB8 i) 26 QL ik § ang 319, 4CHgyo L) .2, 41,

(mon e oRSogHeTIe 3 B F e 1y oL 3,63 307 (s 04%9*”%%’ 7 as

(t, Jem,pHzz. 4B (m7. 26,(8H,LH)2.48. 09, (8H, J&2CKHz, 3U$o(@moaﬂt|¢}h5 and

| ,
\é;(g)rlrpl)é %%29%5(%?_%%25%%%3%9%1 (chro|J1§’ y‘{\l l_%?e b‘%@t *hyl )f%Z‘ZF fge? h§/M| H

pyrs ol e=3- gazhoXw)i,c Bu1d (4- mhWHY pertdzi Ml 5t )),- amirde @0 Fol | owi ng
t he procedure descrlbed i n Exanpl e 16B above but substituting
5- (5- f NEdr §HZ. - dX0- | (aXmanid GNchddinygt) . 10-88 (s, 1H, CONH),"13.61

ylidenqret hyl ) n2)4- QiR Ya/ L ROE. A em-3ycarboxylic acid  SU014900 with
5-(.2-0x0- 1, 2-di hydro-i ndol - 3- yI|denenethyI) 2,4

dlnethﬁmagﬂlpyﬂﬂéle 3 carboxyllc acid gave (2 oxo-1,2- 35

di hydr g Ay - @Olqed@imet{w haxylic
acid (2 C G—2004 WO

B.C 18 a Laiefyd 1on :mzlzo (112.8 ny,
0.4 WO%) 6 2.13 (s, 3H, CHB) : 2 39 2.42 (2xs, 6H, 2x
CH3) 2), 2.48 (m BH, 4xCH2), 3.30 (t, 2H, CH2), 6.86 (d,

J=B. OHz, 1HYo 6. 86 i(tred)yRldomz mutidy, mixtouret of553£2-oBez1, 2H), 7.41 (t,

3% Bardiko- (et sefyhngal=h Suelth A amati posgd v ).
ExanpleatﬁQxy51FZaCm@-ﬂ122dﬁhmdpoﬂlﬁdommﬂaz)DMF'd@nén@LhprdZ 4-di net hyl -
1QJ9H'$¥EEQL§1§mE§rbQéyhhq ﬁ%h lhza(%OSH&!qg%%%lbﬁ'%%&§2|gag a¥hbget hyl)

mde To a stirre I"ow " mu m xt ure 0xo0- |
d|hydrBOPndeBGGBZ)iﬁﬁﬁdanenetﬁ??]m2x$ﬂden@ﬁW9m91Hlpyﬁrehe53mlaarBoxyl|c

acid (132484 A.4 I} and .1 Ghr%eh I e ( 1 n) in
a 20 n%%reacgggﬁ y gqggﬁaglgugegglgégkﬁga er?t5 BX-Q@EE nlgﬁé%e became
clear En Blango- glres, P. Lopez-Tudanca, R. Mosquera, L. Labeaga, A.

Innerarity, A. Orjales, J. Med. Chem., 1999, 42, 2870-2880)

20 was added into the clear mixture. The resulting solution was

stirred at room temperature over night. Thin layer

chromatography {(10% methanol in methylene chloride) showed 7 -
that all the starting material had been converted into the
product. The readtion mixture was evaporated to dryness and

25 then purified by flash Chromatogrephy {CH2Cl3/CH30H=20/1-15/1)
followed by recrystalization to give S5={2=oxo=1,2=dihydro=
indol—(32)—ylidenemethyl]—Z,4—dimethyl—lHﬂpyrrole—3—carboxylic
acid [2~(3,5-dimethylpiperazin~l-yl)ethyl)amide (83 mg, 50%
yvield). _

30 'H NMR (DMSO-dg) & 1.15, 1.16 (2xs, 6H, 2xCHi), 1.95 (t,
J=11.6Hz, 2H, CH;), 2.41, 2.47 (2xs, 6H, 2xCHj3), 2.50 (m, 2H,
CH;), 3.03 (d, J=10Hz, 2H€), 3.19 (m, 2H), 3.30 {m, 2H, CH3),
6.86 (d, J=8.0Hz, 1H), 6.97 (t, J=7.2 Hz, 1H), 7.11 (t,
J=7.8Hz, 1H), 7.48 (t, J=5.6& Hz, 1H), 7.61 (s, 1H), 7.75 (d,

35 J=7.86 Hz, 1H) ({(aromatic and vinyl), 10.88_(5, 1M, CONH), 13.82
(s, 1H, NH). LC-MS (m/z) 422.2 (M+1). )
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(2, 6-di net hyl pi perazin-1-yl)ethylam ne (68.6 ng) (see., Tapia, L.
Al onso-Cires, P. Lopez-Tudanca, R Mdsquera, L. Labeaga, A | nnerarlﬁyAUmUm
Ojales, J. Med. Chem, 1999, 42, 2870-2880) 20 was added_into the clear
mxture. YRIUOMA ting solution was stirred at room t enpBEHUSIE4B e,
night. Thin |ayer chromatography (10% net hanol in nethylene chloride)
showed Exadwmplen|l73 he starting materi aI had been converted into the
product5
purifi ed—6Yy :
recr yStcaJmmtyMH-@}gIm&—I—&mﬂyﬁ-cdlalW q?_ 3 S-

i ndol - (32) - Ildenerrethyl] 2, AS di thayl- H-pyrrole 3-carboxylic acid [ 2-
(3, 5- R0 e (83 ng, 50% vyield). 30 1R NWR

( DVBO- d6) GEbm@wmgl&déﬁoc@durZ@(Ge&)crlbe% it ,E:xailnp]l:b G HdvLH2)
2.41, 247 2xs, 6H, 2xCH3 tgam 2H, n'g 03 (d, J=IOHz, 2R),
3.19 (hhegesiFesh RPod M) 19ed 4 605 0|f-1z2 mMelle 97 (t, J=7.2 Hz, .
), Nk, mgsas ak. slcﬁ)sgl? 489(67, (8 0 die, My T 81abs,cIH), 775 (d”
35 J=7. Zggrorratuc and vinyl), 10.88 (s, 1H~ GONH), 13.62 (s, 1H,
NH) L@=MQ @#ﬁz) 2. 2.A01) -¥57 (@x6.A08. 2684 OO 012 60814mPCIHUSOHEDABL3
Exampl & 343 @, LBnE 100~ &, 050 1, 251 Ny, 0 7= golg GR2), o) dehgpthyl ]
-2, 4 - m;hl- rrol e-3-carb oxycamd{r

di ket hylltdpi pérazitn- 1Jv8 )4H3t'hy]lf)) am d& 5 thol JtwiGHE .+ Het)pr otetiur &s descri bed
in Exa 6§ 4a e «desgi I, C o] b n rrrml)
11 VRO o Brg. 850 % 807 e ot share 2iegirvdd The 3 Ohy
2. 40, 25421({2x§0N61H 13. @ISIS)(S, 2H41N(ir)n @H,-M@HZWZ) 4384 4( rtM-4h)., 3. 30 (m
| fE éﬁggg, J44. 5, B 7HZ, 1H), 6.90 10 (td, 2J=2.4, 3J=8.4Hz, 1H) , 7.42
(t, , 7.70 (s, 1M,.7.74 (dd, J=4.6, 8.(aHz, 1H) (aromatic
and VI ﬁvl[ﬁ CMQSS: 2(-93%&! 26@1311’4)/911:@3;650@3(BIH—yNh:IbienE@el’dBy(lrﬁ—z),4—

demefrethyl ] -2, 4- 15
di rret hghmﬁHhﬂengleeaﬂncér-wé)kelthyla@mddﬁ2 (3 5 d| rreth 1i erazin-1- 1.)eth
| )am de Fol o] r a 1 o] e SIM onpound
G2 g, 350y e PO e r Paars. EE?CEF%IEB?%-(%%- BobHe RSt ot
compound (31.2 mg, 34%) was obtained from 5-[5-chloro-2-oxo-

l,2-dihydro-indol-(32) -ylidenemethyl]-2,4-dimethyl-1H4-pyrrole-

20 3-carboxylic acid (63 mg, 0.2 mmol).

4 NMR (DMSO-dg) & 1.15, 1.16 (2xs, 6H, 2xCHi), 1.95 (t,
J=11.6Hz, 2H, CH;),.2.40, 2.42 (2xs, 6H, 2xCH3), 2.S50 (m, 2H, -
CHz), 3.03 (d, J=11.2Hz, 2H), 3.1% {m, 2H}, 3.30 (m, 2H, CHj),

| 6.85 (d, J=8.4Hz, 1lH), 7.11 (dd, J=2.0, 8.0Hz,1H), 7.52 (t,

25  J=5.6Hz, 1H), 7.76 (s, 1H), 7.97 (d, J=2.0Hz, 1lH) (aromatic
and vinyl), 10.99 (s, 1H, CONH), 13.63 (s, 1H, NH). LC-MS
(m/z) 456.2 (M+1). '
Example 175
5-[5-Bromo-2~oxo-1,2-dihydro-indol-(32}~ylidenemethyl] -2, 4~

30 dimethyl-l1H-pyrrole-3-carboxylic acid [2-(3,5-

dimethylpiperazin-l-yllethyl)amide

Following the procedure described in Example 171 the
desired compound (40 mg, 40%) was obtained from 5-(5-bromo-2-
oxo-1,2-dihydro-indel- (32)-ylidenemethyl]-2,4-dimethyl-1H-

35 pyrrole-3-carboxylic acid (74 mg, 0.2 mmol).
'H NMR (DMSO-d¢) & 1.15, 1.16 (2xs, 6H, 2xCHi), 1.95 (t,
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1, 2-di hydro-indol - (32)-ylidenenethyl]-2, 4-di net hyl - 1H pyrrol e 20
3-carboxylic acid (63 ng, 0.2 mmol). 1H NWMR (DVSO-d6) S 1 15 1 16 (%xlﬁuﬁzm£

6H, 2x 1L ek, 2H OR) 2 4 0, ,
gﬁm&*wygg;’ﬁ? CHZ) 3. El? (d. J %i 2Hz, 3 19 PG:?{;US% 532%(?0 (2r5n
J=5. 6HAI=klH)BHZ3. %6‘ (§H21H)2 ?0972(62 j?rlzsoréﬂ 13-D<C'([dr'on%{5(b {(mn @i nyl ),

-10.99 (&, 1H3 . GO, 331634f3, éh‘),Nh‘Dw'—QnNBZH{mZ)BéE’@mZ §MrLam pxanpl e
175 5-[5-"8f onp- 2- oxo- 1, 2- di hydr o- | ndol - % yli enenethy
di met hyd ~8ilH-(syr ﬂdﬂse%uearlﬂﬂdxyﬂlé‘*adld@( =@305 §i-flen 1H), 7.51 (¢,

|1 pi peraz neyl- yhh@thwlb%nu@e E@IIownag the BLoCaayr € 18§Sqhi ﬁgtle Exanpl e
171 the “desired conpound (40 ng, 40% was obtained from5-(5-brono- 2-
ox05 1, 2ndi Wy@dehnGQI9@32ﬁ~yﬂﬁdeﬁ@ﬂ@@hyﬂp 224 mdtiayNHI} H 36— MS
yrrolgﬁ§i agngMlqg ggld (74 ng, 0.2 mol ). 1H NWR (DVBSO-d6) 8 1.15, 1.16
(2xs 9 158 0 4 AU6 2004 WO 01/60814 PCT/ USOL/ 04813
J=11. 6Hz, 2H, C}t) , 2. 40 2.42 (2xs, 6H, 2xCH3) , 2.50 (m 2H, CHz) ,
3.03 ( d ) J=10.4Hz, 2H) , 3Biol&gionl2EkampBe80 (m 2H, CHz) 6.81 (d,
J=8. 4Hz, 24 76 (s,
1H), 8.10 ( heJfilééflh?H?SESVSnﬁfﬁcéﬁpg%839|ﬁ9|%1“?0€§9563°°THHL&Eﬁ

13162 @damohdrrAHingl EnbBoptima) 488rde( M 1rhBi absgreal abxiagples The

foll owing agsays gre e | oyed to find those compounds 10 denonstrating the
optlnaﬁ'degiééagf fRE®HEEFPed activity. A Assay Procedures. The fol |l owi ng

assays may bﬂeusedlboidqtaéahpe B¢ bevebedotoagét¥ikiynandnefigekiof the
dlfferent conpounds qf seﬂé i.n ntlon on one Qr re of the PKs.
18

mC t
'Si mi | aPfagShyyliy 25A BéQasgl ﬁ%“%aﬁ%mP?HBQSfB 8h$ PK using

teChnlﬁQ@%eﬂ@'hnk@ﬁﬂmohnohhSnarbr ﬁ@yer@f ohet PRs assaymidgscakbagsherein
are perforped in EL zynme- Li pked Iggynosorbent Sandwi ch Assay)

f&ﬁhatcaev8ﬁl8?513P39135°T985R6"Eﬁ§§ 1RERKEDAT | FMYinBEorBeRE Assay, " 20
Manual tetngligoksakei mynewAgyn 2Heedrt. Rose and Friedman, Am Soc. O
M Cr0b|0|og¥ gﬁgflngtogé assayspgés§?15gglgérein are performed in

an ELISA (Enzyme-Linked Immunosorbent Sandwich Assay} format

(Vollér, et al., 1980, "Enzyme-Linked Immunosorbent Assay,"

20 Manual of Clinical immunology, 2d ed., Rose and Friedman,
Am. Soc. Of Microbiology. Washington, D.C., pp. 359%-371).
The general‘procedure is as follows: a compound is
introduced to cells expressing the test kinase, either
naturally or recombinantly, for a selected period of time

5 after which, if the test kinase is a receptor, a ligand
known to activate the receptor is added. The cells are
lysed and the lysate is transferred to the wells of an ELISA
plate previously coated with a specific antibody recegnizing
the substrate of the enzymatic phosphorylation reaction.

30 Non-substrate components of the cell lysate are wasned away
and the amount of phosphorylation on the substrate is
detected with an antibody specifically recognizing
phosphotyrosine compared with control cells that were not
contacted with a test compound.

35 The presently preferred protocols for conducting the
ELISA experiments for specific PKs is provided below.

However, adaptation of these protocols for determining the
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The general procedure is as follows: a conpound is . introduced to cells
expressing the test kinase, either naturally or reconbinantly, for a) 4 AUG 2004
selected‘ﬁgriod of tinme 5 after which, if the test kinase_is a receptor, a
ligand KNORHS®E3* activate the receptor is added. The cel | BCHF&H g and
the lysate is transferred to the wells of an ELISA plate previously coated
with a spetirfty ahtécdbudyundsoggrinag othersRBKsr abhe eklfthesefizymati c
phosphoryl gt Lo &RC! ! o0 o d0: NaRERYRSERA! scgﬁggpaeeﬁhaweﬁdgﬁe gell lysate
are washéd away and the anount of phosphorylation on the“substrate is

det ect ethobe hslihl bed | bodyhepacifi cdlther @segnyisz ides ¢ pliospHr 5aidsi ne

conpare i C r | St t t it h . est _gonpound.
35 The %?%%%ﬁ?I§m%r%#@%?%d§%rgﬁéc@?égfg? E%%%ﬁ%?%nggtﬁ%klggfgiﬁeggerinents
for Sspeei fest Pksnase prwvicedi bekogene Hoheveasuneaptati pmodfitehasavpr ot ocol s -
for determning t 59 0 4 AUG 6 4 LUSO1/ Q4813 activity of
corrpounlc-i%s %%?%‘st r@}%ec‘?erﬁﬁ'féf %ggggé‘llyga)sp%ér% Kg%ﬁg g%Kgs is well within
t he scopel béwknow cageowdd idosets&dited ta ¢cdklarexpOebeingssays descri bed
herein neasur e t he ampunt of DNﬁégade in ngaponse Lo aftivation of 5 a
test kihask, Wt IS W YedF B ReaEuPE DTt FeYat FOE 4response. The
gener al spreocestirge fioyd tdf st assayftsr ashidlo] | bfwstha ceapokbdass istsoduced
to.cells expressing the  test kipas.e,.either natural or re i nantly,
ronte | SefaRan” st et o crShnrade Tnd Thebfetde ohnaR08FY 0700
recept orafet i iganddnown 410 bed svadee thighteceptiNA | balaetledg rdddgent

i ncubation at |east overnight, a | abel i ng. ¥ ent .. such as

5-br omﬂé%}(ﬁﬁ isg'? eorr(%feﬁﬁ'b?l%r}%%ﬁneoﬁ gi a-% LARNE o eSSt | abel ed
DNA i s dBtecimd:ii tdf didbelledarDmtis dBruidoad ivbiody oi thyr neasamt g

radi oa i(yLibtay Y d s corq)ar ed 15.to cog.tgao(_lticveilé s Dnot conéargtggegw th a

t est cgéﬁ)o -t T AK-1Y Bl ORSEAY Fhi g lassay ana¥yzes the“ V5T he ki nase
actlisvi ttyo aoforGSbl Hedilsomqolodrt act gt )wipdptd desst Mxvepoahd. and Reagents: 20

1. Cornilg .26: wel pl ates (Corning Catal og No. 5805-96). 2.
pol y(g%%y%% 2@#1%&% lizate (Signma Catalog ,#
This assay analyzes the tyrosine kinase activity of GST-
Flkl on poly(glu,tyr) peptides.

Materials and Reagents:

20 1. Corning 96;well ELISA plates {(Corning Catalog No.
5805-96) .
2. poly{glu,tyr) 4:1, lyophilizate (Sigma Catalog #
P0275) .
3. Preparation of. poly({glu,tyr) (pEY) coated assay
'o2% plates: Coat 2 ug/well of poly(glu,tyr) (pEY) in 100

ul PBS, hold at room temperature for 2 hours or at

4°C overnight. Cover plates well to prevent

evaporation.
g, PBS Buffer: for 1 L, mix 0.2 g KH;PO4, 1.15 g NazHPO4,
30 0.2 g KC1 and 8 g NaCl in approx. 900ml dH0. When

all reagents have dissolved, adjust the pH to 7.2
with HCl. Bring total volume to 1 L with dH;0. -
5. PBST Buffer: to 1 L of PBS Buffer, add 1.0 ml Tween-
20. _
35 6. TBB - Blocking Buffer: for 1 L, mix 1.21 g TRIS,
B.77 g NaCl, 1 ml TWEEN-20 in approximately 900 ml
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P0275) 3. Preparation of, poly (glu, tyr) (pEY) coated assay 25 plates:
Coat 2 ug/mell of poly (glu, tyr) (pEY) in 100 ul PBS, hold at roomg4 Aug 2004

t enper at hours or at 4C overnight. Cover plate revent
evaporatﬂ%§01§k1 BS Buffer for 1 L, mx 0.2 g KHZPQq, %T§%@4&Q§¥E

0.2 g FCC1 and 8 % in approx. 900l dH2O. When all reagents have
di ssol ved, adj us@Htefe p$ﬁ3@57 pH 4Pt h- HOY it ey t oRdd V01 GnBSho atirwith

dH20. 5. PBST Buffepsk81del Oiarl:-'t‘ﬁ§ Buther yoaddel t@, 1 LTueeR- dfifo, 35 6 TEB
- Blocklng Buffer: for 1 L , 1 m TWEEN-20 in

appr oxi mat el y 90@1ﬁ1te16@oo%¢mAwe EG@&J-F\E]-@EPGGSMQPCTI u501/ 04813 dH20 -
Adjust pHtg 7. 21%‘§E§H9$ P@Qd $0 RaReAa §&'Lo:k9p§t§%9b¥§on?r588 39tm
. 0

volune to 1 L with O- Filter to renove ticu tter BSA in
- PBSS To nake a 1% ﬁﬁﬁktngasprgﬁloﬁ90amé E@S Bu§fBsA stigpprox. 990 nl PBS

buffer, stir to ﬁgbge éghgﬁttBQEgl §8Lﬁ§fﬁépes pﬂﬁ%hhpg ? buf fer,

filter to renove par |cula matt er GST- FIkch
purified from sfBuféeopbEndherbacukempraspatdicndaskomatiteon (SUGEN, Inc.).
10. 4% OVSO,i n dHR0-,.1 AIP in dH20. 12. .40 nH MnCl2 13. Kinase
Dilution Bufter FéDﬁS’ %ﬁPeglghM] Eepes (pH 15 7.5), 1 nm 5MNadl, 40 lilL
100. ™M sodi @m oGefie7akaddt puanfied4£fnbmosf 9% 8SAmbnndh20barttho88rs6 ni

d 14. NUNC 96-wel L .V_h op ne plates, Applied Scientific
Catal og # PLS—726m§n§6°fgg£kgﬁkpgg¥§ﬁ14¥§§ b et hyl enedi am netetraacetic

acid (EDTALOtOo appbMR0 I6 dH,@H20. Add 10 N NaOH unti| EDTA di ssol ves.
Adj ust pH to,8. 0 Ad u tota olunme to 100 mM wth dH20, 16. | oAnti body
Dilution Bu?% : 1%%P 93 Jig%’/(yBSA in

' 40 mM MnCl,

13. Kinase Dilution Buffer (KDB): mix 10 ml Hepes (pH
15 7.9), 1 ml 5M NacCl, 40 pL 100 mM sodium
orthovanadate and 0.4 ml of 5% BSA in dH,O with 88.56
ml dH;0.
14. NUNC 96-well V bottom polypropylene plates, Applied
Scientific Catalog # AS-72092
20 15. EDTA: mix 14.12 g ethylenediaminetetraacetic acid
(EDTA) to approx. 70 ml dH;O0. Add 10 N NaOH until
EDTA dissolves. Adjust pH to B.0. Adjust total
volume to 100 ml with dH;O.
16. 1° Antibody Dilution Buffer: mix 10 ml of 5% BSA in
5 PBS buffer with 89.5 ml TBST.
17. Anti-phosphotyrosine monoclonal antibody conjugated

to horseradish peroxidase (PY%9% HRP, Santa Cruz

Biotech) .
18. 2,2'-Azinobis{3-ethylbenzthiazoline-6-sulfonic acid
30 (ABTS, Moss, Cat. No. ABST).
19. 10% SDS.
Procedure:
1. Coat Corning 96-well ELISA plates with 2 ug of
polyEY peptide in sterile PBS as described in step 3
35 of Materials and Reagents.
2. Remove unbound liguid from wells by inverting plate.
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,5 PBS buffer with 89.5 ml TBST. 17. Anti-phosphotyro5i ne nonocl onal
anti body conjugated to horseradi sh peroxidase (PY99 HRP, Santa Cruz( 4 AUG 2004

Bi ot ech) .\ww&Buse814 - Azi nobi s(3-et hyl benzt hi azol i ne-6-sul f ogj ' 0
(ABTS, Moss, Cat. No. ABST). 19. 10% SDS- Procedure: 1. cgg?’“%gr’%f’h’g

96-wel | ELI SA pl e%with. 2 ~ig of poln%eEY peptide in sterile PBS as ‘
described in ste§}%5 NG WHteriBRs anftP RelalyenP 52t 9. oRedroREP R beRMRIL | | qui d

fromwell's by inwey tidsbwd aliseskbl O AG 2004 WO 01/ 60814 PCT/ US01/ 04813
Wash once with TBST. Pat thgggl ate on a paper towel to renopve excess
liquid. 3. Add 1é6ld B0 193 LA BBS tie 2Bh wel pachneebate Inambate,

shaking, for 1 hr.at rogmte ratune. 5 4. Repeat step 2. 5. Soak wells
with 50 rM HEPES“Eitt TRRTS Hatell )it 6.2 5 1D CRMentnd with dr2Q 4%
DVBD to 4 tidnes Repeadesitregd 2f.i nal assay concentration in 96-wel | -
pol ypropyl ene plates. 1Q.7. Ad | _di]uted test conpound to ELI SA plate.
In control gWel I g,oa%l é”cegusz "’Iltg‘f %Z)Hfﬁdi%%gp%:sﬂdgaz@ A’rl/d‘feuﬁ mH MhC12
With 4x ATPg(2 Mpit1@t@ath stWRlompohnd dd t2D dM,00438MRBEALLO 4Negakisve reont r ol
wells. 15 10. Dilute GST-Elkl to 0.005 g(5 ng)/well KDB.  11. Add 50

-

W th
Al of diluted engysdred 468 nasisaylEongeaidateoniirth Afimeldg, for 15

m nutes at room gqq%g%{xg@ge Jatrdlsop reaction by adding 50 | of 250 nmM
EDTA (pH 20 8.0? . - 14. sh 3X with TBST and pat plate on paper towel to
rekbve excesds |ifdddZ25181 Addured Aesgercomsidurghtto FRISFhEAtesi nd nHRP
conjugate, 1:5,0 ilytion.in antibo di,l utd o u . Incubate, with
shaki ng, for 90 %gﬂ.qrg'# F‘%(%r%s’tgrlfﬁglgagxér é‘.l ot d@bg%Q BL]SB

‘ 8. Add 25 pl of 40 mM MnCl; with 4x ATP (2 uM) to each

well.
g. Add 25 pl 0.5M EDTA to negative control wells.
15 °  10. Dilute GST-Flkl to 0.005 pg(5 ng)/well with KDB.
11. Add SOlpl of diluted enzyme to each well.
12. Incubate, with shaking, for 15 minutes at room
temperature.

13. Stop reaction by adding 50 pl of 250 mM EDTA (pH
20 | 8.0).
14. Wash 3X with TBST and pat platelon paper towel to
remove excess liquid.
15. Add 100 ul per well anti-phosphotyrosine HRP
conjugate, 1:5,000 dilution in antibody dilution
25 buffer. Incubate, with shaking, for 90 min. at room
temperature.
16. Wash as in step 14.
17. Add 100 ul of room temperature ABTS soluticn to each
well.
30 18. Incubate, with shaking, for 10 to 15 minutes. Remove
any bubbles.
19. Stop reaction by adding 20 pl of 10% 3SDS to each

well,
20. Read results on Dynatech MR7000 ELISA reader with

s test filter at 410 nM and reference filter at 630
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16. Wash as in step 14. 17. Add 100 gl of roomtenperature ABTS solution to
eachb ﬂﬁll 30 18. I ncubat e, mﬁLh sggking, ffrllofto 15 m nutes. Renqy@ UGZ%&
any bu 14 St op reaction by adding 20 }il of 10% S

20. Read‘?égﬁ s on Dynat ech MR7000 ELI SA reader with 3§§?@@PS@§$?er at

410 nM and reference filter at 630 162 0 4 4U6 2004 WO 01160814

PCT/ USO1/ 04813 nMM- PYK2 Bl OASSAY This assay is used to neasure the in

vVitro lgvaasaroaGidaw ty of HA epitope-tagged full length pyk2 (FL.pyk2-HA)

in 5 an ELISA assay. Materials and reagents: 1. Corning 96-well Elisa

pl ates. 2. IZ@ASamﬁmath@nwmemnﬁO-H@aﬂwﬂaumm¢ (@8UEEN ol kGnpsel3. PBS

el e L S

0. 196Tant@mIXA1@@saw approx 900 dH2O.  Adjust pHto 7.2, bring volune
to 1L % Blgckln% Buffer for 1 L, m x 100 g 10% BSA, 12. 1 g 15 100 nM
TRI'S, . ‘m. of 1% TWEEN- 20. 6. FL. pyk2-HA from sf9
cell lysateg. (SUGEanhgcsﬁ ~well £%iBEEElianedl.| i Que H20. 8. 10 nNIATP in

dH2O0. 20 9~ 1M . d IM Dyt hi ot ol 12. 10X
Ki nase buf f &r phgggéé Féﬁnwﬁia“§10%% fﬁ?bﬂg éE%EEh Ié 0 2 m 1M
NhC12 1.0 o0l 1 WBEQ@DtheccB 5. @hmbph@%z?BufﬁBrKdeQlnneZ(GlhtodHZO Just
r to use, I T NUNC 96-wel | V bottom pol ypropyl ene
fa 14. 50085%%?%6%# %55 ;50%%’ Anti body dilution buffer: for 100 ni,
1 mL S%) 4. TBST Buffer: for 1 L, mix 8.766 g NaCl, 6.057 g TRIS
and 1 ml of 0.1% Triton X-100 in approx. 900 ml dH»0.
Adjust pH to 7.2, bring volume to 1 L.

5. Blocking Buffer: for 1 L, mix 100 g 10% BSA, 12.1 ¢

15 100 mM TRIS, 58.44 g IM NaCl and 10 mL of 1% TWEEN-
20.
6. FL.pyk2~HA from sf9 cell lysates (SUGEN, Inc.).
7. 4% DMSO in MilliQue H,0.
8. 10 mM ATP in dH.0.
20 9. 1M MnCl,.

10. 1M MgCl,.
11. 1M Dithiothreitol (DTT). _
12. 10X Kinase buffer phosphorylation: mix 5.0 ml 1M
Hepes (pH 7.5), 0.2 ml 1M MnCl,, 1.0 ml 1 M MgCl,,
.5 1.0 ml 10% Triton X-100 in 2.8 ml dH,0. Just prior
to use, add 0.1 ml 1M DTT.
13. NUNC 96-well V bottom polypropylene plates.
14. 500 mM EDTA in dH»0.
15. Antibody dilution buffer: for 100 mL, 1 mL 5%
30 BSA/PBS and 1 mL 10% Tween-20 in 88 mL TBS.
16. HRP-conjugated anti-Ptyr PY99), Santa Cruz Biotech
Cat. No. SC-7020.
17. ABTS, Moss, Cat. No. ABST-2000.
18. 10% SDS. '
35 Procedure:
i. Coat Corning 9%9e well ELISA plates with 0.5 ug per
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30 BSA/PBS and 1 nL 10% Tween-20 in. 88 nL TBS. 16..  HRP-conjugated anti-Ptyr
PY99), Santa Cruz Biotech Cat. No. SC- 7020. 17. ABTS, Mdss, Cat. No.04 AUG 2004
ABST- 200 0 ,g a1 0% SDS. 35 Procedure: 1. Coat Corning 96 1. ELISA pl ates
with 0.5 B3 K& 961 04 AUG 2004 5 WD 01/ 60814 PCT/ USO1/ 44845 U Y18 cas
anti-HA antibody in 100 ~L| PBS. Store overnight at 4C. 2. Renove unbound
HA anti body from%fehl sL3AT mak ity aplidiedy Visshi ) atle RBS h 2@ Pat the

pl ate on a paper owel to re e excess liquid. 3. Add 150 | Bl ocking
Buffer to each meq‘%‘?é/\rfjn%mtbaqtefm&/\/ith shaking, for 30 mn at room

tenperature.2 4. \Maowd albdindMHA atRSHbdp. £ A3k W1y e dve B¢ 1.5 p. g
| ysate/ 100 ~cl PBS). 10 6. Add 100 gl of diluted |lysate to each well. Shake
at room tenpera §orasthPlate Wadh &P Spépthe ®lasgd om0 aPagre X

ki ngse Buffer to dadJaSA f HenovL UURIFY NG LARF Ured pyk2-HA. 15 9. Add 25 pL -
of 400 MM test conpound in 4% DVMSO to each well. For control wells use 4%

DVSO al one. 3t0. 25 GtloBlep ok iMEBRAfed feg®ache wedntr olInmidate, 11,
Acid 25 1 of 20 MATP || |.S.7nl bate, wt shaki.n for 10 m nutes
20 J. Z. Stop reaclgéltl';%-(l);]n h)%kg'di '\rAngé° 53I0 gﬁ‘g‘ %’k?l I‘::I'.ff\%&‘ (ﬁg%‘.r@t&eo' all wells.

13. Wash asdi-n sWephplbte Add wi®®G TBISRR.conj ugated anti-Ptyr diluted

1: 6000 in Antibad i | ytion Buffer tag.each 1. 1In at e, wth

shaki ng, folr%'l h?).l)ié{ger :)igrﬁattgnﬂ'@r %tB rg.l_‘%S.”gmgﬁaﬁleﬁﬁg’%Skﬁ\MPtaﬁﬁ TBST and 1X
witdh PBS.  16. AdddlQ@opl1obrABSTusehulk8R ko teach felle1117. dHaiRecassary,

stop the devel opnent reaction by adding 20 L 10% SDS to each well. 30 18.
Read pl ate on ELFSAM &ga@er@ittyet &9 fi hter at 410 -

7. Wash as in step 4.
8. Add 50 pl of 2X kinase Buffer to ELISA plate

containing captured pyk2-HA.
15 9. Add 25 pL of 400 uM test compound in 4% DMSO to éach
well. For control wells use 4% DMSQO alone.
10. Add 25 uL of 0.5 M EDTA to negative control wells.
11. Add 25 pl of 20 uM ATP to all wells. Incubate, with
shaking, for 10 minutes.
20 ld. Stop reaction by adding 25 uwl 500 mM EDBTA (pH B.0)
| to all wells.
13. Wash as in step 4.
14. Add 100 pL HRP conjugated anti-Ptyr diluted 1:6000
in Antibody Dilution Buffer to each well. Incubate,
25 with shaking, for 1 hr. at room temperature.
15. Wash plate 3X with TBST and 1X with PBS.
le. Add 100 uL of ABST solution to each well.
17. If necessary, stop the development reaction by
adding 20 pL 10% SDS to each well.
30 18. Read plate on ELISA reader with test filter at 410
nM and reference filter‘at 630 nM.
FGFR1 BIOCASSAY
This assay is used to measure the in vitro kinase
activity of FGFl=-R in an ELISA assay.
35
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nM and reference filter at 630 nM FGFRL BI OQASSAY This assay is used to
measure the in vitro kinase activity of FGF1--R in an ELI SA assay, 353 4@&46 2004

04 AUG 20 1160814 PCT/ US01/ 04823 Materials and Rea 1 st ar
96- wel | E%S%?QB ates (Corning Catalog # 3369). 2. Pol y(%ﬁ@?ﬁl?ﬂ"{éﬁgm

Catal og # P0275). 5 3. PBS (G bco Catal og # 450-1300EB) 4. 50 nM Hepes
Buf f er %L&Lai%w@: Buf fer (5% BSA/PBS). 6. Purified GST-EGFRL
(SQIGEN, Incy) TeokiaasesDyd ution; Buffeseed O, AP %aoééldégfﬂﬂﬁs (@ sCO,

20 | 5% BSA/PBS, 10 i 100mM sodi um ort hovanadat e and NaCl 8. 10mM
ATP 9. ATP/ MiC12 $ho3bhorylation mix: mix 20 L ATP, 400 L 1M MC12 and

9.56 M dH2G; 15 g0 v NN B6= el d ; dndbatdom pelyepydene plates (Applied
Scientific Catalo AS- 72%8:2)) : | 11%0. 5M ED A.#yplgz. 051.)0'5% TBST Add 500 .L

TWEEN to 1 |3ter (GPag. CaabiRg Hhot 3Tt IHERNt i - phosphot yrosi ne serum
(SUGEN, Incy). ]ﬁb a ?élgig % tsdﬂ%g oxi dase conjugate (Biosource,
Catalog # AL? 0404) . "% y BTS é([) ut 1 on. Fb?% ABTS/ H202 sol uti on.
Procedure: 13. CdatocdustarBliesm| {SEIBBNBRHAt.es with 1 pg per wel |
Pol y(d u, Tyr i”é'xg.oj : 5t % ight -at C. 2. Wash coated pl ates
once with PBS. 30 .péﬁdé?%?&sL%Eng‘g%%S%cd king Buffer to each 35
wel | . | ncubate, inpsshdkilvgidrorBuffar.room tenperature.

10 Mix 500 pl 1M Hepes (GIBCO), 20 pl 5% BSA/PBS, 10 pl

100mM sodium orthovanadate and 50 pl 5M Nacl.

g. l0mM ATP
9. ~'ATP/MnCl, phosphorylation mix: mix 20 ulL ATP, 400 uL
1M MnCl; and 9.56 ml dH30.
15 10. NUNC 96-well V bottom polypropylene plates (Applied
Scientific Catalog # AS-72092).
11. ©0.5M EDTA.
12. 0.05% TBST
Add 500 pL TWEEN to 1 liter TBS.
20 13. Rabbit polyclonal anti-phosphotyrosine serum (SUGEN,
Inc.}.
14. Goat anti-rabbit IgG peroxidase conjugate . -
(Biosoﬁrce,'catalog # ALI0404).
B 15. ABTS Solution.
25 16. ABTS/H,O; solution.
Procedure: 7
1. Coat Costar 96 well ELISA plates with 1 ug per well
Poly(Glu,Tyr) in 100ul PBS. Store overnight at 4° C.

2. Wash coated plates once with PBS.

30 3. Add 150 pL of 5%BSA/PBS Blocking Buffer to each
well. Incubate, with shaking, for 1 hr.room
temperature.

4. Wash plate 2x with PBS, then once with 50mM Hepes.

Pat plates on a paper towel to remove excess liquid
35 and bubbles.
3. Add 25uL of 0.4 mM test compound in 4% DMSO or 4%
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4. Wash plate 2x with PBS, then once with 50mM Hepes. Pat plates on a
paper towel to renove excess liquid and bubbles. 5. Add 25L of 0.4

1
conpound_jn 49 O or 4% 165 0 4 AUG 2004 WO 01/60814 P 13 DI\/ISO
al one (cg)r?[]'} 6(16%’;] to plate. 6. bilute purified GST-FG-R1 %ﬂﬁﬁy&gﬁg | ution
Buffer (5 ng kinase/50ul KDB/well). 7. Add 50iL of diluted kinase to each
well. 5 8. StartPY§PadecreaterbhrpySadBPnBLlabeiwel | of freshly prepared

ATP/ Mi++ (0g 4 mDﬂMMC&@EléQedLés%OF@%NEn K?n§§eﬂblglﬂ-9}m hLeghky

prepared). 9. This is a fast kinase reaction and nust be stopped wth 25L
of 0.5M EDTA in 65 mnieinased PAult BPBAeellb. addition of ATP. 10. Wash plate

4xvmthfr By r- Per 50 m: Mx 5
m of 5% BSA 2%:-1'_(? %%% %%&5‘89&(%? J:#O%)%s %Tlgm vanadate, bring to
fimal vol une. W tdradd I&t%%TB&'ctiBn lﬁyﬂdad@ﬂnch pemv\ebhlobf freshly :

ant i - phosphotyrosine (1:10000 dilution in cubate, w th shaking for
1 hr. at room t%ﬁ%%ﬁ%r@%@nﬂ/\aé% 4dsmi nl%t”é'bcil} 42[?) Hla 100 PO 111 per

wel | of Biosourcg @%lacmlo)ra etshl gr%gaq)gcqase conj ugate (1: 6000

dilution in ADB). | ncubat’e, “wit k| ng for 1 hr. at room tenperature.
15. "Wash asdin sthes 1 amdfamnkmafhe PEBSicbliernve MRSt bpgbsesprped excess

TWEEN. 16. Add TS/ luti | ncubat e,
wi t h shaki ng, forq:fb 45&%20&519?&]}# n;ﬁ/egg?l%/ rb&gb%]l%ﬂ‘%ﬁ Tlci}ie t'(‘jeassay on
Dypat ech MR7000 aldisaigreaderaTeest 30 filter at 410 nM reference filtrate

gfo Egil quFOE g:v%sgﬁgé\elssvas%a% Ere&edré&_t he in vitro kinase activity
1.

Make up Antibody Dilution Buffer: Per 50 ml:

Mix 5 ml of 5% BSA, 250 pl of 5% milk and 50 ul of

100mM sodium vanadate, bring to final volume with
15 0.05% TBST. '

12. Add 100 pl per well of anti-phosphotyresine (1:10000
dilution in ADB). Incubate, with shaking for 1 hr.
at room temperature.

"13. Wash as in step 10.

20 14. Add 100 pl per well of Biosource Goat anti-rabbit
IgG peroxidase conjugate ({(1:6000 dilution in ADB).
Incubate, with shaking for 1 hr. at room
temperature.
| 15. Wash as in step 10 and then with FPBS to remove
25 bubbles -and excess TWEEN.

16. Add 100 pl of ABTS/H;0, solution to each well.

17. Incubate, with shaking, for 10 to 20 minutes.
Remove any bubbles.

18. Read assay on Dynatech MR7000 elisa reader: test

30 _ filter at 410 nM, reference filtrate 630 nM.
EGFR BTOASSAY
This assay is used to the in vitro kinaseractivity of
FGFl-R in an ELISA assay.

Materials and Reagents:

35 1. Corning 96-well Elisa plates.
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Materials and Reagents: 35 1. Corning 96--well Elisa plates. 166 0 4 AUG
2004 WD 01/ 60814 PCTUUSOL104813 2. SUMD1 nonocl onal anti- EGFR anti body0 4 AUG 2004

(SUGEN, lae. PBS 4. TBST Buffer 5.Blocking Buffer: for ix 5.0¢g
Car nat i on%f%’é?szﬁt Non-fat MI kO with 100 m of PBS_ 6. A4%€i8gseﬂ(mf(}]sate

(SUGEN, Inc.). 7.IBS Buffer: 8.TBS + 10% DVSO for.,1L, mx 1.514 g TRI' S,
2.192 g NaOZand S50 wsssionahan ol 1EG5R adntiredy v U 10 % H dH O Z .
9. ATP (Adenaosj ne-ggg tri phosphate, from Equi ne nuscle, Signa Cat. No.
A-5394), 1.0 mM solution in dH2O. This reagent should be nade up

i medi at el y dri orPB3F BeE &8 kept on ice. 1510.1.0 mM MiCl2. ATP/ Md z

phosphoryl atg on et draker 40 M 5o 20BA% 1l 9fg Ly AR 300 1 MC12
and 9.2 m dH20. Prepare just prior to use, keep on,ice. 12.NUNC 96-well V
bot fom pol ypr opy | Tevss: api tathew — £200 31EFR winh REBDIml pof yeBS$ onal

Conj ubat e (Blvson e GALL Ny OFHHE 29 ARTS. 17, 3056 Hydr ogen
peroxi de. 18 ARTSHL@ffEr:. 0.2 MHCA. Procedure: 30 1. Coat Corning 96
vel || ELISA ategt L 00 i By 11 0, PP AR 200 o O
I | qu! d. Wash 1x wiatth GkA02Pail tOMSQpl &ird N toa Ipdfpefert @wrlalt olei@ve excess
i qyi d. with dHzO. |
9. ATP (Adenosine-5'-triphosphate, from Egquine muscle,
Sigma Cat. No. A-5394}, 1.0 mM solution in dHO.
This reagent should be made up immediately prior to
use and kept on ice.
15 10. 1.0 mM MnCl,;. _
11. ATE/MnCl; phosphorylation mix: to make 10 ml, mix 300
ul of 1 mM ATP, 500 pl MnCl, and 9.2 ml dH;0.
Prepare just prior to use, keep on-ice.
12. NUNC 96-well V bottom polypropylene plates.
20 13. EDTA. '
14. Rabbit polyclonal anti-phosphotyrosine serum (SUGEN,
Inc.}). -
15. Gecat anti-rabbit IgG perdoxidase conjugate (Bliosource
Cat. No. ALID404).
25 16. ABTS.
17, 30% Hydrogen peroxides.
18. ABTS/H;0:.
19. 0.2 M HCL.

_ Procedure:
30 1. Coat Corning %6 well ELISA plates with 0.5 pg SUMOL
| in 100 pl PBS per well, store overnight at 4° C.
2. Remove unbound SUMOL from wells by inverting plate

to remove ligquid. Wash 1x with dH;0. Pat the plate on

a paper towel to remove excess liquid.
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167 04 AUG 2004 5 WD 01/60814 PCT/ US01/04813 3. Add 150 | of Bl ocking

Buffer to each well. Incubate, with shaking, for 30 min. at room 04 AUG 2004
t enper at sh plate 3x with deionized water, then Wt TBST
Pat p|at§£§3”§”6§§er towel to renove excess |liquid and Hﬁgﬁﬁﬁ 83 byt e

| ysate in PBS (7 g |ysate/ 100 pl PBS). 6. Add 100 }1l of diluted lysate to-

each well. $Shake?ad Idomlt erfpdlaciiad Gutfenr tol@arh wadh .pl ates as in 4,

above. 8. Add 12$6£ﬁ£p to EEISAhp red ECER 9. Dilute
iNn , |

l.at e caqntai,ni ng _captu
test conpound 1: s, “gtdce %¥ﬁﬂ%’l%%6.3§d§gf3.§E.FP°$ | uted test
conpound to ELI SAeplpatratuke. |5 control wells, add 13.5 1 TBS in 10% DVSO_
11. Incubatg, mﬁFh %haﬁi@g,Bfori%g m nut es at rgonl tg erature.,. 12. Add
15 | phosphdryl af'Pah BiL2 o3& Wikh) CS1eRE&SE “AEGAri TBSBoRNFE “Aeh . Fi nal
weld vol ume shoulrdsire p2@ ppptexiomiteprptz0tplel tb ZepbATRkZeRNM MO 2

final concentration La each mggl..lncubate wi th shaking. for 5 mnutes.
13. Stop reacti on*BYi8d@NAgP¥EPSSF -of EDTA sol ution while shaking. Shake

for additiopal 1pilnte23yidce\ahefx whtg d@&@ﬂté@@oﬂﬁh@rpagﬁ.wﬁth TBST. *
15. Add 100 pl anti-phosphotyrosine (1:3 80 dilution in TBST) per well.

| ncubat e, whth shdii A§0 fidro30d45utaiinlyaateodm eaapeveal lir eshdBe Wash as in
4, above. 30 17. _Add %00 MCI Bios$urc gbat anti-rabbit 1gG peroxidase 35
conj ugat e (1:200608P|UFP8ﬁrFﬁufES ?rt 8&ch wel | - Incubate with shaki ng for
3A0min. at ToomwWashpplataseasldn Washbasein 4, above. 19. Add 1QQ ul of

ABTS/ HoQ2 Sg!Utlggdt928aﬁT %ﬁgltolggISA plate containing captured

EGER.
9. Dilute test compound 1:10 in TBS, place in well

10. Add 13.5 pl diluted test compound to ELISA plate. To
15 control wells, add 13.5 pl TBS in 10% DMSO.
11. Incubate, with shaking, for 30 minutes at room
temperature.
12. Add 15 pl phosphorylation mix to all wells except
negative control well. Final well volume should be
20 approximately 150 ul with 3 uM ATP/5 mM MnCl, fiﬁal
concentration in each well. Incubate with shaking
for 5 minutes.
13. Stop reaction by adding 16.5 ul of EDTA solution
while shaking. Shake for additional 1 min.
25 ' 14. Wash 4x with deionized water, 2x with TBST.
15. Add 100 pl anti-phosphotyrosine (1:3000 dilution in
TBST)} per well. Incubate, with Shaking, for 30-45
min, at room temperature,
16. Wash as in 4, above.
30 17. Add 100 ul Biosource Goat anti-rabbit IgG peroxidase
conjugate (1:2000 dilution in TBST) to each well.
Incubate with shaking for 30 min. at room
temperature.
18. Wash as in 4, above.

33 12. Add 100 ul orf ABTS/H,U; sclution to sach well.
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0 4 AUG 2004 WO 01/60814 .PCT/US01/ 01813 20. Incubate 5 to 10 m nutes z}mhh
shaki ng. Renobve any bubbles. 21. If necessary, stop reaction by add! é‘ o @epi
tl 0.2 M n well. 5 22. Read assay on Dynatech MR70 Q.EF eader :
t est flltggug?ﬁuo nM reference filter at 630 nM DGF% %él@éﬁ\ Thi s

assay is use he in ro ki pase activit FGE 1-R in an ELI SA
assay. 10 M rlai% ’élt?ﬁjt?-? Jent B ’il“L(f(ﬁ%‘ffge/@@IWé‘leéll%%f“%Y%t%%Yz
2BD4C10 nonocl onabumthtés PDGFR anti body (SUGEN, Inc.). 3. PBS 15 4. TBST
Buffer. 5. Blockin r__g Buffer (sane as for EGFR bi oassay). . PDGFR--a
expressi ng MM 318 FeIsaer e JEWCHGaCtAomEy Bddiag ]QCU) ¢l 1B #M10%

DVb0. 9. ATP. 1 MH%.(Z) eyl K| nase buf fer phosphorylation mx: for 10 m,
mx 250 pl IMTRI'S q 100 I IMMIC 2 and 5 50)A 100 mM

Trifon X-10E3n eﬂﬂﬁ@miﬁmqro D]saieeteml MRA7.0002 ELNISNC r@Gdaned Itastot t om

pol ypr opyl ene pl TAy 14.. 2akhi l,ycl onal hosphot yr osi ne
serum 30 SUGENaﬁtJlelscer ]ch ﬁ@ $tlfda:&‘eantl ?r %ﬁ‘tl)e%gG g:erom d‘zige conj ugat e
(Bi osownEF.‘R GRQAIFAY AL10404) 16 ABTS. 17. Hydrogen per oxi de, 30%

sol ution. 18. ABTS/.H202. C} 2 M HCI. 6% 4 AUG 2004 WO 01/60814
PCT/ USO1/ 04 SPraoSc’Sééfurléi use to the in v.r.tr inase act1v1ty of

FGrl-R in an ELISA assay.

10 Materials and Reagents:

1. Corning 96-well Elisa plates
2. 2804C10 monoclonal anti-PDGFR antibody (SUGEN,
! Inc.).
3. PBS.
15 4.  TBST Buffer. ‘
5. Blocking Buffer (same as for EGFR bioassay).
6. PDGFR~P expressing NIH 3T3 cell lysate (SUGEN,
Inc.).
7. TBS Buffer.
20 8. TBS + 10% DMSO.
9. ATP.
10. M™MnCl,. -
11. Kinase buffer phosphorylation mix: for 10 ml, mix
‘250 ul 1M TRIS, 200 pl 5M NaCl, 100 ul 1M MnCl, and
5 S0ul 100 mM Triton X-100 in enough dH,0 to make 10

ml.
12, NUNC 96-well V bottom polypropylene plates.
i13. EDTA.
14. Rabbit polyclonal anti-phosphotyrosine serum
30_ {SUGEN, Inc.}).
15. Goat anti-rabbit IgG peroxidase conjugate (Biosource

Cat. No. ALIQ404).

le. ABTS.
17. Hydrogen peroxide, 30% solution.
35 18. ABTS/H0;.

19. 0.2 M HCI.
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1. Coat Corning 96 well ELISA plates with 0.5 g 28D4C10 in 100 | PBS per
wel |, store overnight at 4 C. Renbve unbound 28D4C10 fromwells by 04 AUG 2004

i nvertingwa) a@sm2- to renmove liquid. Wash I x with dH20 P |late on a
gl

paper towel to renove excess liquid. 3.Add 150 | of Bl ockin to each
wel | . I@Qgggagrgor 30 min. at roomtenperature with shaking. Wash plate 3x
w t h derom ater, then once with 104. TBST. Pat plate on a paper towel

to renmove exetess tbquidoaﬂdn§U©@|@%1l5£@Eth§ﬁE¥§§t%iE% INEG,G10 g

| ysat e/ 100

HNTG 6. Add 100 p.1 of diluted

ysate to each well. Shake at

15r oom t enper at ur €8P#F1B0ini A007HIVWREE pekateslds descei bedrinightept4. B. Add
80 | working kinage puffer mx to ELISA plate containing captured PDGE R
9.Dilute test conpound 1:10 in TBS in 96-well 20pol ypropyl ene plates. Add
10 IS di | ut ed2t estRenpopeumboondl kSB4Lat eroMowd D1 §0BYT @hveeksg pEdr 10 Pl
TBS + 10% DVBO. Iggupgigvmﬁih shagiﬁg f0£ 30, mnutes at roomténperature.
11. Add 10 | ATP di7etTT9 Y o- ot i Gel MESBxtepY i HRgRH1Qe RohitERE Rkdte (44 nal
wel | vol ume shoula gepebappweXi cat ebyoddletbe b thi2Qi M ATP in each well.)
i?runéﬁthgg shaking. 12.Stop reaction by addi.ng 10 | of EDTA
ach (i

| ncubate 30
solution to

3. A sBL XK W HBYfef ohi T de @Bk eve Ll wi Ercwiba e TBST.

| Add 100 p.1 antisphaspial yrosi ps, rﬁléé’lﬁﬂgl'_— i i in_l14, TBST) per well.
Inggbate wi th shaking for 30-45 ni%. at Hméﬁéégnégééu?%?ki%gvash as in
St

4. 3516 -Add BRI Pl ai®stureetitodg iamitdeq abitier | gGerroncelasetH70 0 4
AUG 2004 WO 01/ 6GSiek PGHUS0{ Q4893 acosgybdéggt@obgell: 2000_gi | ut i eo)p% % sps TBST) to
30 mn_ at e.

each well.

15

20

25

30

35

I ncubate with shaking tor

5.
6.

10.

11.

12.

13.
14.

15.
le.

_ room enper a
liquid and bubbles.

Dilute lysate in HNTG (10 pg lysate/100 pl HNTG) .
Add 100 pl of diluted lysate to each well. Shake at

room temperature for 60 min.

Wash plates as described in Step 4,

" Add 80 ul working kinase buffer mix to ELISA plate

containing captured PDGFR.

Dilute test compound 1:10 in TBS in 96-well
polypropylene plates.

Add 10 ul diluted test compound to ELISA plate. To
control wells, .add 10 pl TBS +.10% DMSQO. Incubate
with shaking for 30 minutes at room temperature.
Add 10 pl ATP directly to all wells except negative
control well (final well volume should be
approximately 100 pl with 20 puM ATP in each well.)}
Incubate 30 minutes with shaking.

Stop reaction by adding 10 pl of EDTA soluﬁion to
each well,

Wash 4x with deionized water, twice with TBST.

Add 100 ul anti-phosphotyrosine (1:3000 dilution in
TBST) per well. Incubate with shaking for 30-45
min. at room temperature.

Wash as in Step 4.

Add 100 gl Biosource (Goat anti-rabbit IgG peroxidase
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17. Wash as in Step 4. 5.18. Add 100 pl of ABTS/ H202 solution to each well.
19' . Incubate 10 to 30 mi'nutes with shaking. Renmove any bubbles. 20.04 UG 2004

necessary, action with the addition of 100 gl 0.2 'Hﬁ‘ er wel |l . 10
21. Read ‘Xété’ia){gg"sé*ﬁ Dynat ech MR7000 ELI SA reader with test Mfl elﬁﬁélf} 410 nM

and reference filter. at 630 nM CE%, ULAR HER- 2 K| NASE ASSAY This assay is
used to rmeasure KERINIALESE HAIVidat4THompdl FREN 9 reasmh B1g 8 f or mat .

.15 Material s and rRea@etss width 3hB6t g INEMAGBCED Gat af e #11965- 092) .
2. Fetal Bovine Serum (FBS, G BCO Catal og #16000-044), heat inactivated in a
wat er bath for 3GAPFr3&4D% C 3. Trypsin (G BCO Cat al og #25200- 056) .

4. L-d utam ne .(GBGR Gat qlnogt#‘e%5(h3_0- 081) 5. HEPES (G BCO Cat al og #15630- 080)
Gowh Media 6.Mx 500 i DVEM 55 m heat inactivated FBS, 10 ml HEPES and

5.55m L-d dBani Aed 208 sdyv e IVERRTS M2 sonl wi iaweEng @ashnvehkat i nacti vat ed

FBS, 10 ml HKEPES -a ne. 8.PBS. 9. Fl.at Bqgitom 96-wel |
Ti ssue Cul tl}Eé MIglrEgb‘?‘F?e?O bloat%}s &J&rﬁsnglgi asl%ggklﬁigZS VS¢S cm
Ti ssue Cul ture DiskedetCorni ng Catal og #08757148). 11. Corning 96-wel | ELI SA

Cartr: dges PO 6 HEsstarioq LR WoRhOar2 08 Nl FSB LA BeRULTE) 04813
(Costar Catal og #I6002. M HCl per well. _ ‘
10 ' 21. Read assay on Dynatech MR7000 ELISA reader with test
| . filter at 410 nM and reference filter at 630 nM.
CELLULAR HER-2 KINASE ASSAY
This assay is used to measure HER-2 kinase activity in
whole cells in an ELISA format.
15 Materials and Reagents:
1. DMEM (GIBCO Catalog #11965-092).
2. Fetal Bovine Serum (FBS, GIBCO Catalog #16000-044),

heat 1nactivated in a water bath for 30 min. at 56° C
Trypsin (GIBCO Catalog #25200-056).

L-Glutamine (GIBCO Catalog #25030-081)

HEPES (GIBCO Catalog #15630-080).

Growth Media » -
Mix 500 ml DMEM, 55 ml heat inactivated EBS, 10 ml

20

oy N B W
. . . .

HEPES and 5.5 ml L-Glutamine.
25 7. Starve Media
Mix 500 ml DMEM, 2.5 ml heat inactivated FBS, 10 ml
HEPES and 5.5 ml L-Glutamine.
8. PBS.
9. Flat Bottem S6-well Tissue Culture Micro Titer
30 Plates (Corning Catalog # 25860).

10. 15 cm Tissue Culture Dishes (Corning Catalog
#08757148) . |
11. <Corning 96-well ELISA Plates.
35 12. NUNC S&-well V bottom polypropylene plates.

13. Costar Transfer Cartridges for the Transtar 96
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14. SUMO 1: nonocl onal anti-EGFR antibody (SUGEN, Inc.). 15. TBST Buffer.

5 16. Blocking Buffer :. 5% Carnation Instant MIk(r) in PBS. 17. EGF{ 4 AUG 2004
Li gand: - Shi nko Aneri can, Japan. Suspend powder i L of 10nmM
HCL. Add%@%g&ibmw NaOH. Add 800 uL PBS and transfer t p%ﬁggld d¥dor f

tube, store at -20C until ready to use. 10 18. HNTG Lysis Buffer 15 20 For

St ock 5X HNTG mb@ozaees GptHelyes # 4BLB3 g NaCl, 500 m glycerol and 100 m

o ieaend aaRyan, QLSRG lsd gl L for, LX)

EDTA. 20. Na3VQ4.Irfo Jmake stock solution, mx 1.84 g Na3VO4 with 90 m

dH2O. Adj ust 5pH tI%&O “?% in mcrowave for one mnute (solution becones
cl ear). CooI room% drat ur e. Adj ust pH to 10. Repeat heating/cooling

cyche untullmH r @Mmidking BUEfeXl.: 3Q0 CalnadB20Tns2antRMibike pod yegonal
anti serum specific for phosphotyrosine (anti-Ptyr antibody, SUGEN, Inc.).
15 23. Affidi’ty B@F Lig@ngit ESS¥Ml gSRE &R AreaBisian.| gepaant i body,

per oxi dase. conj ugalse edl PRAIGE | l(aatlo% uBLLGAQbly At ABE% %@'ou&' QRm?5. 30
% Hydr ogen per oxi de “sol uti on. . ABTS/H202. 27_ 0.2 MHCL. Procedure:

1. Coat Corning Y8QKel Add BER ymaﬁé§ andhtsenefest te. en ﬁgppedowé|| in PBS,
100 ul final voly vveI 't rat grte %{ljogpé%% gzlcg g On day of use,
)

renove coating bu wash p ate 01/ 60814
PCIZ USO1/ 01883 3HNTG LySlS Buffer

For Stock 5X HNTG, mix 23.83 g Hepes, 43.83 g NacCl,

500 ml glycerol and 100 ml Triton X-100 and enough

dH;0 to make 1 L of total solution.

For 1X HNTG*, mix 2 ml HNTG, 100 L 0.1IM NaivQ,, 250
15 pL 0.2M Nay4P;07 and 100 pL EDTA.

19. EDTA.

20. Na;VO;. To make stock solution, mix 1.84 g Na;VO,
with 90 ml dH,0. Adjust pH to 10. Boil in microwave
for one minute (solution becomes clear). Cool to

20 room temperature. Adjust pH to 10. Repeat
heating/cooling cycle until pH remains at 10.

21. 200 mM NasPz0-.

22. VRabbit polyclonal antiserum specific for
phosphotyrosine (anti-Ptyr antibody, SUGEN, Inc.}.

| 25 23. Affinity purified antiserum, goat anti-rabbit IgG
antibody, peroxidase conjugate (Biosource Cat #
ALI0404) .
24. ABTS Sclution.
25. 30 % Hydrogen peroxide solution.
30 26. ABTS/H»0;.
27. 0.2 M HCL.

Procedure:
1. Coat Corning 96 well ELISA plates with SUMOl at 1.0
ug per well in PBS, 100 ul final volume/&ell. Store
35 aovernight at 4°C,
2. Oon day of use, remove coéting buffer and wash plate
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5 4. 105. 6. 15 7. 8. 20 -5 9. 10. 3011. 12. 35 3 ti.nmes with dH20 and -once
with TBST buffer. Al washes in this assay should be done in this ma
unl ess ogp§p§%§§4specified. Add 100 ul of Bl ocking Buffer_t ach wel

| ncubat e

with shaking, for 30 nmin. at room tenp 037048145 ¢

to use, wash plate. Use EGFr/HER-2 chinera/3T3-C7 cell line for this
assay. Choose di $hésmMesdyiwigheatHa0 andonnfaecvieh TBFTebuffeel | sAby

trypsinization aggd sg@nt rif yg _safasﬂsggosmmld%er AQMet %W%Bﬁ%% Qe 5

Resuspend cells in starve nmedi um an

count wth trypan e. Vi abi'l

p@eﬁur] 2004
pri or

m n.
ty

above 90%is requinleds Sadérvwisk| speristigdve nediumat a density of 2,500
cel s per wel |, 30 yboben Wel by obiBgOR bl WLeLathler) ol ate, gy

seeded cel | S overnight "at “37 under

art' the assay

seedli ng. Test coppetrds wartd dhgskéhgedfpm 4% DLVBO. aSampbas are then f
diluted directly I W t t - M. _Typi call his dilution wll
8P Eiart L Duot ! BLSE DL o PR ot

be 1:10 or

greaf’er.

e.
wel'l s"are tran cell plat

bat e

ays after

urt her

e at a

further 1:10.di| UskoBGFLIOHER-2anplineraddTAediackhlol98egkonf tatiar ve nedi a.

The fi nal

DVBO

dilution may al s
' : 5.
10
Q.
15
7.
8.
20
-9
9.
10.
30 11.
12.
35

égngentration should be 1% or lower. A standard ser
Be€Yused. Incubate under 5% Q02 at 37C for 2 hours
Choose dishes having 80-90 % confluence. Collect

cells by trypsinization and centrifuge at 1000 rpm
at room temperature for 5 min.

Resuspend cells in starve medium and count with
trypan blue. Viability above 90% is required. Seed
cells in starve medium at a density of 2,500 cells
per well, 90 ul per well, in a 96 well microtiter
plate. Incubate seeded cells overnight at 37° under
5% COj.

Start the assay two days after seeding.

Test compounds are dissolved in 4% DMSQ. Samples
are then further diluted directly on plates with
starve-DMEM. Typically, this dilution will be 1:10
or greater. All wells are then transferred to the
cell plate at a further 1:10 dilution (10pl sample
and media into 90 ul of starve media. The final
DMSO concentration should be 1% or lower. A standard
serial dilution may aléo be used.

Incubate under 5% CC; at 37°C for 2 hours.

Prepare EGF ligand by diluting stock EGE (16.5 uM)
in warm DMEM to 150 nM.

Prepare fresh HNTG* sufficient for 100 ul per well;
place on ice.

After 2 hour incubation with test compound, add
prepared EGE ligand to cells, 50 ul per well, for a
final concentration of 30 nM. Positive control
wells receive the same amount of EGF. ' Negative

controls do not receive EGF. Incubate at 37° C for 10
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Prepare EGF ligand by diluting stock EGF (16.5 uM .in warm DVEM to 150 nM
Prepare fresh HNTG* sufficient for 100 ul per well; place on ice. Aft {3665 00

hour inc Wi th test conmpound, add prepared EG- i o.cells,
ul  per vvel{PﬁlH/?or a final concentration of 50 nM Positi 8"2&]&8 Otlfoé‘f” vveI S

recei ve the sane anount of EGF.' Negative controls do not receive EG-.
| ncubate at 37 CRigr- 10 173 0 4 AUG 2004 V\D 01/ 60814 PCT/ US01/04813 5 10

mn. 13. Reppve dgst Oﬁ)&”@ﬂ?}ggf Vidshy cel th PBS.

14. Transfer HNTG* to ce per vveII dPI ace on dliicére ?%?lg m nut es.
Meanwhi | e, renoverriteookitty PBAIS fer from ELI SA pl ate and wash. 15. Scr ape
cells from te t d c

repeat edl y gis% ra |atnAg}?mmel spe&ﬁésiér%l%e ll-@lj' yS| s eoﬁrfe rané‘l-" _
| ysate to a coat edse Haor Kedyimestred Etela&&atpiua&,e refigve Ltsbocakﬁmgtar transfer )

cartridge to transf sal e h ate | ncubate, w th shaking, at
roomtenperature otr%relr hr- o™ fg“’%f{ F%em) ysa Sh, wash. Transfer freshly .

diluted antil®t yrSca:mtpleb@:tt)a.J(sl £30:00 pht‘EBSr‘Ii)tlt @ milcSAmipdtecod Ghall per wel i
18. Incubate W th shakl n roorpfe erature for. 30 mn. 20 19. Renove

anti-Ptyr antibo aenlslf & Y Ji9H73E BrroSeBReE &9 body to
ELI SA pl ate(1: 80Qhd mi:.s'ﬁé‘ﬁ'ﬁln:lgo&hd I-thG*WaJ;Js)Ls 2 f fercubatansdh shaki ng,
oom tenperat re for mn ve BI.OS nt | body, vvash
WRster froshl y Eraé?ﬁa é’d ASFS 2%11&%% n ‘t"‘o*h@ﬂoﬁ%%tpel per
wel | . use a Costar transfer cartridge to transfer lysate
' to the plate.
16. Incubate, with shaking, at room temperature for 1

hr.
15 17. Remove lysate, wash. Transfer freshly diluted anti-

Ptyr antibody (1:3000 in TBST) to ELISA plate, 100
ul per well. ‘
18. Incubate, with shaking, at room temperature, for 30
min.
20 19, Remove anti-Ptyr antibody, wash. Transfer freshly
diluted BIOSOURCE antibody to ELISA plate(1:8000 in
TBST, iOOVul per well).
20. Incubate, with shaking, at room temperature for 30
min.
.5 21. Remove BIOSOURCE antibody, wash. Transfer freshly
| prepared ABTS/H,0; solution to ELISA plate, 100 ul
per well.
22. Incubate, with shaking, for 5-10 minutes. Remove any
A bubbles, |
30 23. Stop reaction with the addition of 100ul of 0.2M HCL
per well. ‘
24. Read assay on Dynatech MR7000 ELISA reader with test
filter set at 410 nM and reference filtef at 630 nM.
CDK2/CYCLIN A ASSAY
35 This assay is usad to measufe the in vitro

serine/threonine kinase activity of human cdk2/cyclin A in a
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22. Incubate, with shaking, for 5-10 m nutes. Renove any bubbles. 30 23.
Stop reaction with the addition of 100ul of 0.2M HCL. per well. 24. RehéAUG 2004
assay on geh MR7000 ELI SA reader with test filter s‘,%tr nM and
ref er encﬁ@?‘{“er at 630 nM  CDK2/ CYCLIN A ASSAY 35 This asgzstyuﬁjslnqﬁsed to

measur thebﬂ vitro_ serine/threonine kinase activity of human cdk2/cyclin
Ain acErRtHLA2 BB 282X bY/ 8682 PEFAYUS01/ 04813 Scintillation Proximty

Assay (SPA)iallMbkeki aksqgaRdsReagents. 1. Wallac 96-wel | pol yet hyl ene
terep ms (Wallac Catalog if 1450-401). 5 2. Amersham
Redi vue [y33pI Afpliafe §n‘a?nléa?ﬁ%’&tﬁﬂﬂie“gg%)‘epgt“Ar#ér@héﬁ-@f‘ﬁ-épt avi di n

coat ed pol yvi ny|b@ét‘@é‘e(@S’f\laéeéﬁﬁaiéﬁeﬁsﬁ‘@?{bcﬁb% og #RPt Q0007). The beads
should be reconstituted in PBS wi thout magnesium or 10 calcium at 20 :

Cngla . 4. At va%@lr%bl&w Bgdlvue AlenEyndTEorhPmexsphami thred lPgoRHSI 9 cel | s

(SUGQN, Inc.) %ﬁ | nyl at ed peptide substrate (Debtide). Peptide
. biotin-X-- PKTPKK%\ is dissolved in dH20 at a 15 concentration of 5 ng/m.
6. Peptide/ ATP Mkméusleamf@tréﬁtm;dmhmea@é’& pbldi20y1t6108425s58R "col d"

ATP, 0.010 m bt| d 0.010 m  __~33P ul timate_conc tion
per well will De% ﬁ#‘“%’b?l&amAcr?’taboi 6@%‘?&52) anﬁhﬁ. §§\5’£ 20 ATP.
7 Ki nase bufferbefmcdxﬁ)smt;umd BnBBB A1 wdtﬁ&at&nﬁ@ﬁeﬁiumTRkS(pH 7.4), 0.25

1M MgCl2, 0.25 0% NP40. and 025 mM I MDIT, added fresh just prior
td'ouse B. 10 M\ﬁ:%\%‘i‘ cﬁl}Zé)O émglM Tris, pH adjusted to 7.4 with HCL.

10. 1M Myd 2. 1llacdiddd a2 /PRSL (& hcenﬁ_ahal oompfetdpl6 £4d4¢ - £43m 0. 5M

EDTA. Sf9 cells (SUGEN, Inc.). t
5. Biotinylated peptide substrate {Debtide}. Peptide
biotin-X-PKTPKKAKKL is dissolved in dH;0 at a
15 concentration of S5 mg/ml.

6.. Peptide/ATP Mixture: for 10 ml, mix 9.979 ml dH,0,
0.00125 ml “coid" ATP, 0.010 ml Debtide and 0.010 ml
Y’P ATP. The ultimate concentration per well will
be 0.5 uM "cold” ATP, 0.1 pg Debtide and 0.2 uCi y*°

20 ATP.

7. Kinase buffer: for 10 ml, mix 8.85 ml dH;O, 0.625 ml
TRIS(pH 7.4}, 0.25 ml 1M MgCl,, 0.25 ml 10% NP40 and -

7 0.025 ml1 1M DTT, added fresh just prior to use.

8. 10 mM ATP in dH,0.

=3 9. 1M Tris, pH adjuéted to 7.4 with HCI1.
10. 1M MgCl:.
~11. 1M DTT.

12. - PBS (Gibco Catalog # 14190-144).
13. 0.5M EDTA. - ,
30 14. Stop soclution: For 10 ml, mix 9.25 ml PBS, 0.005 ml
100 mM ATP, 0.1 ml 0.5 M EDTA, €¢.1 ml 10% Triton X=
100 and 1.25 ml of 20 mg/ml SPA beads.
Procedure: '
1. Prepare solutions of test compounds at 5x the
35 desired final concentration in 5% DMSO. Add 10 ul

to each well. For negative controls, use 10 ul 5%
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30 14. Stop solution: Eor 10 M, mx 9.25 m PBS, 0.005 m 100. MM ATP, 0.1
m 0.5 MEDTA, 0.1 m 10% Triton X- 100 and 1.25 m. of 20 ng/m SPA be§ﬂ§AU52%£
35 Procedyre: 1. Prepare solutions of test conpounds at 5x the desire

final contOM4s%iton in 5% DVBO. Add 10 ul to each wel | . POFUSMER/ e
controls, use 10 ul 5% 175 04 AUG 2004 WO 01/60814 PCT/ US01/ 04813 DWMSO

alone in wells. :DMSQIahqnéiQntwekﬁscdk2/cyclin A solution with 2. 1 m  2x

ki nase buff 2 en 4. Add .1 f 5 M
EDTA to theelrmegat lﬁé‘ctc %t ée‘?%%ép%y 811*6‘2{3 %lrﬁ&é“rtéb%t plor‘i“(?L a?dﬂ 20 pL
of peptide/ ATP mpHayL gur@aeh well. I ncubate for 1 hr. wthout shaking.

10 6. Add 200 pl stop solution to each well. 7. Hold at |least 10 mn. 8.
Spin plate at- apfdk.29380 §NFHMDEB-ERGR ¥elly  Count plate using Trilux or
singlar reader. MadVED TRANSPHOSPHODRAIZATILON ASSAY JHY S ASEk do3 used to -
measur e phosphotyrosine |evels on a poly(glutamc acid:tyrosine (4:1))
substrate as a m¥gddSf-or i dentifying agonists/antagonists of net ]
t ransphosphar yl aEI"oo'EtaQ'ft G800 230 39 Wt ¢ e Yepeand ARaggents: 1.°
Corning 96-well Elisa plates, Corning Catalog # 805-96. 2. Poly(gl u,

tyr) 4:1, Signma, “@éftthﬁotOPe@'E?BWElé- PQSCUGaE@ofG}HéJ @g’ # wWAKBOVZ00EB 4 50

nivi HEPES 5. Bl ockihn %ffer Di ssolve 25 g Bovine Serum Al bumin, Sigma
Cat. No A-7888, in 500 m PBS, filter through a 4 mfilter.
10 6. Add 200 pl stop solution to each well.
7. Hold at least 10 min.
8. Spin plate at approx. 2300 rpm for 3-5 min.
9. Count plate using Trilux or similar reader.

15 MET TRANSPHOSPHORYLATION ASSAY
This assay is used to measure phosphotyrosine levels on a
poly{glutamic acld:tyrosine (4:1)) substrate as a means for
identifying agonists/antagonists of met transphosphorylation

of the substrate.

20
Materials and Reagents:
1. Corning 96-well Elisa plates, Corning Catalog # -
25805-96.
2. Poly(glu, tyr) 4:1, Sigma, Cat. No; P 027S.
&5 3. PBS, Gibco Catalog # 450-1300EB
4. 30 mM HEPES
5. Blocking Buffer: Dissolve 25 g Bovine Serum Albumin,
Sigma Cat. Neo A-7888, in 500 ml PBS, filter through
a 4 pm filter. _
30 6. Purified GST fusion protein containing the Met
kinase domain, Sugen, Inc.
7. TBST Buffer.
g. 10% aqueous (MilliQue H,0) DMSO.
9, 10 mM aqueous (dH;0) Adenosine-5'-triphosphate, Sigma
35 _ Cat. No. A-5394.

10. 2X Kinase Dilution Buffer: for 100 ml, mix 10 mL 1M
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6. Purified GST fusion protein containing the Met kinase domain, Sugen,
Inc. 7. TBST Buffer. 8. 10% aqueous (MIIliQue H20) DMSO. 9. 10 nNIaqqﬁpH§Ezm£
5'-triphosphate, Sigma Cat. No. A-5394. Ei nase

(dH20) A i ne- 2X
Di |l uti onqﬁ‘ﬁﬁ?&e?ﬁ for 100 M, mix 10 nL 1M 176 04 AUG 2004’%9'1%1@\&5‘61/ 60814

PCT/ USO01/ 04813 . HEPES at pH 7.5 with 0.4 nL 5% BSA/PBS, 0.2 nL 0.1 M sodi um
ort hovanadat e anHERERL asVPEodi- @nékhoPi- demibn S%88SA/PBSIHEO2 ml. 04X MTP

Reaction M xturesobohnlOrihoyihtdded haltMy 18R020ESRLCRNOLEg a0] 0. 02 it

1 0
0.1 MATP in 9.56 nL dH20O 4X Negative Controls xture: r 10 ni,

mx 0.4 nL 1 MBBrgambsdHe®ioride in 9.6 nL dH20. 13. NUNC 96-wel | V

bot t om pol yps opy},en I - AQP s Ci i §he tal ogn#,S-72092 14. 500
"M EDTA. 15.“Am?ﬁoﬁ’ﬁpuﬁ%ﬁ?%ﬁﬂs‘&??gﬁé‘% o?g%oﬁ)bnﬁ% T TN ey PBS,
0.5 nL 5% Car nathangéngsanchpprikée) apd PBS2 mhd0011MNATO. in M sHEI min
orthovanadate in 88,4 mL 15 TEST. 16. Rabbit polyclonal antophosphotyrosine
~antibody, Sugen, 1nc. 17. Goat anti-rabbit horseradi sh peroxidase

conj ugat ed lant i dddyegdBr bveutortrdéhs. MPRtUBe: ABFS B0l mlj omixford ImL, m X

to mke 1 L. 1ot Abreripys¥sd RICHe ARS8 B % th oAl 1202 ive
mnutes befble USENC~362021D.2 MHIin Proteduopylede fhatef] |Agppledies with
249,585 W0, 200 o FBS, §lerrapyprm ont ot 4 C 2 Block plate
14. 500 mM EDTA.
15. Antibody Dilution Buffer: for 100 mL, mix 10 mL 5%
BSA/PBS, 0.5 ml, 5% Carnation Instant Milk® in PBS
and 0.1 mL 0.1 M sodium orthovanadate in 88.4 mL
15 ~ TBST. .
16. Rabbit polyclonal antophosphotyrosine antibody,
Sugen, Inc.
17. Goat anti-rabbit horseradish peroxidase conjugated
antibody, Biosource, Inc.
20 18. ABTS Solution: for 1 L, mix 19.21 g citric acid,
35.4% g NaHPOy and 500 mg ABTS with sufficient dHz0
to make 1 L.
19. ABTS5/Hz0z: mix 15 mL ABST solution with 2pL H»0; five
minutes before use.
.5 20. 0.2 M HCL
Procedure:
1. Coat ELISA plates with 2 pg Poly(Glu-Tyr) in 100 pL
PBS, store overnight at 4 ° C. '
2. Block plate with 150 uL of 5% BSA / PBS for 60 min.
30 3. Wash plate twice with PBS, once with 50 mM Hepes
buffer pH 7.4.
4, Add 50 pl of the diluted kinase to all wells,
(Purified kinase is diluted with Kinase Dilution
Buffer. Final concentration should be 10 ng/well.)
35 5. Add 25 uL of the test compound (in 4% DM30) or DMS0O alaone
(4% in dH20) for controls to plate.
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30 3. Wash plate twice with PBS, once with 50 nM Hepes buffer pH 7-4 4.
Add 50 pl of the diluted-kinase to all wells. (Purified kinase is dilmggg 2004
W th King@ (ﬁ)¢ﬁ§ion Buf fer. Final concentration should be 10 ng/well.) %‘
S. Add 2 ﬁL 8B he test conpound (in 4% DMSO or DVSO al BREUSQU®81Y, dH20)
for controls to plate. 177 0 4 AU6 2. 004 WO 01/ 60814 PCT/US01/ 01513 :
6_I ncubat e the kilfgs@atenpdendifiagaucemnaunt Hixtures for. Add mEhutesf 40 mv
MC12 to the negald tr : I ?h% | Xture to the
all other wells ?Edgé%ef'gl?ﬁt ﬁ% r?eo\é\ng yg%&ﬁo@? pljr?%cﬁ{bva e %‘%P‘Ei(m n_ 9. Add
25 jL 500 mM EDTAeld sstop reaction. |t 10. Wash plate 3x with TEST. 11.Add
100 . L rabbigt polyyel gral ;antd r~,di Lt 1.10 0,1} L o i_| ution
Buffer to egéh w£¥%.%%bfﬁbgggggyﬁ&lfh&g%gEF%gF&afggo%%gtéﬁ%%?aﬁé}ggfor one
hour. 12. Wash pl deec@®ptwnithle TBSELiV8. Dohnttre lBi)osolncebHRR Comj Bgatied.

-anti-rabbit janti y,e1:.6,.000 1N i body. Di | ution.buffer. Add 100 pL
15per wel |- dnd i%@%béée“&tsggowpt5@gérgPu¥EPPWFFﬁcgéﬁ5king, for one hour.
14. Wash pl ate. 1 XwaishhpRBBe 3% Addnhl@BsTt| of ABTS/ F1202 solution to each
well. 16.1f necessary, stop the devel opnent reaction with the 20addition of
100 1 of O.QNPHCFdSeﬁoﬂePP.fi?bRéaHObVE%é“éh.B?ﬁarBéMfNWWQQGeéIisa reader
with the test filtar 410 : t .ere L.l Ler 63Q.AM | G-
TRANSPHOSPHORYL A FER'322A¢$zgaﬁ%ggg¥s§§1P§§§éegﬁ?5£%e%§u?eE?hggll‘
pRAdsphot yr osi ne Ea¢epata, with shaking, at room temperature for one

e

hour.
12. Wash plate 3x with TBST.
13. Dilute Biosource HRP conjugated anti-rabbit antibody
1: 6,000 in Antibody .Dilution buffer. Add 100 pL
15 ' per well and incubate at room temperature, with
shaking, for one hour.
14. Wash plate 1X with PBS.
15. Add 100 pl of ABTS/H;0, sclution to each well.
l6. TIf necessary, stop the development reaction with the
20 ' addition of 100 pl of 0.2M HCl per well.
17. Read plate on Dynatech MR7000 elisa reader with the
test filter at’ 410 nM and the reference filter at -
630 nM.
IGF-1 TRANSPHOSPHORYLATION ASSAY
¢5 This assay is used to measure the phosphotyrosine level in
poly{(glutamic acid:tyrosine) (4:1}) for the identification of
agonists/antagonists of gst-IGF-1 transphosphorylation of a
substrate.

Materials and Reagents:

30 1. Corning 96-well Elisa plates.
2 Poly (Glu-tyr) (4:1), Sigma Cat. No. P 0275. !
3. PBS, Gibco Catalog # 450-1300EB.
4 50 mM HEPES
5 TBB Blocking Buffer: for 1 L, mix 100 g BSA, 12.1

35 gTRIS (pH 7.5}, 58.44 g sodium chloride and 10 mL
1ETWEEN=20.
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poly(glutam c acid:tyrosine)(4:1) for the identification of
agoni st s/ ant agoni sts of gst-1G--1 transphosphorylation of a substrateys aug 200t

I\/!aterlalsW QSI qa ents: 30 1. Corning 96-well Elisa plates. 35 2. Po
(Gu-ty ? f@ s| g Cat . No P 0275. 3. PBS, G bco CatQlHgryps8is
450- 1300EB 4. %—E%clf BB, Bl ocki ng, Buffer: for 1 L, mx 100 g BSA,
12.1 gTR'S ?pH 79%51 25T Eou e R OF HeE e B Ne. they@Rgent 20. 178 0

4 AUG 2004 WO 01/1608d4e Fz&&ﬁmol(m@érs 5%nd0 15 20 5 30 6. Purified GST
fusion prot n co %nlLOfgfthe | GF-1 _ ki nase domai n (Sugen, Inc.) 7_ TBST
Buf f er: for Py s, L d7aby 6 Bt i TdHisor i%d & 0. 5 mi

TVEEN- 20 wth en%&ihlﬂ:\"?&lé@;d@@mdl d.i9 &f1 Swetie-DBQiich Mdddgk@cﬂ%‘?}' 9. 10
mM ATP in dH20. 10. 2X Kinase Dilution Buffer: for 100 nL, m X

HEPES (pH 7.5), G-% ®Aks0h BIAS5Hr dH20,' 0.2 nL 0.1 M sodi um orthovanadate

and 1 nmL 5 |4 SOdldeﬂlrﬂ%MﬂJb q.ggugh dH20 to make 100 nL. 11. 4X ATP
‘Reaction M xture; for 10 nL, mx O. 1 M MCl12 and 0.008 m_ 0'.01 M ATP

and 9.56 L %20 10 M BTN gt |%0Control s Mxture: mix 0.4 mL 1 M nanganese

hi d 60 2 ot ol ¥RLORY l\at es.
20 C500 M Bira 2R sieSe al%%go%?f‘%@it Yoo LoaMeo! KEEORY P10

m. 5% BSA in PBSERES (®H 5%3Car fatd 0¥ P¥sBSAt iNosHE@t OM kL PR1PBS and
0.4gmL 0.1 M sodigyaiQht RevaRRIMSate and 1 mL 5 M sodium chloride

with enough dH;O to make 100 mL.
11. 4X ATP Reaction Mixture: for 10 mL, mix 0.4 mL 1 M
MnCl; and 0.008 mL 0.01 M ATP and 9.56 mL dH;O.
12.4X Negative Controls Mixture: mix 0.4 mL 1 M manganese
is chloride in 9.60 mL dH;0.
13. NUNC S6-well V bottom polypropylene plates.
14. 500 mM EDTA in dH;O.
15. Antibody Dilution Buffer: for 100 mL, mix 10 ml, 5%
BSA in PBS, 0.5 mL 5% Carnation Instant Non-fat
20 Milk® in PBS and 0.1 mL 0.1 M sodium orthovanadate
| in 88.4 mL TBST. ,
16. Rabbit Polyclonal antiphosphotyrosine antibody,
Sugen, Inc. '
i7. Goat anti-rabbit HRP conjugated antlbody, Biosource.
5 18. ABTS Solution.
20. ABTS/H;0,: mix 15 mL ABTS with 2 pL H;0; 5 minutes
before using.
21. 0.2 M HCl in dH,0.
Procedure:
30 1. Coat ELISA plate with 2.0 pg / well Poly(Glu, Tyr)
4:1 (Sigma P0275) in 100 pl PBS. Store plate

overnight at 4° C.

2. ash plate once with PBS.
3. Add 100 pl of TBB Blocking Buffer to each well.
35 Incubate plate for 1 hour with shaking ac room
temperature.
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in 88.4 nL TBST. 16. Rabbit Pol ycl onal anti phosphatyrosi ne anti body, 17.
18. Sugen, Inc. Goat anti-rabbit HRP conjugated antibody, ABTS Sol utilchAUG 7004

Bi osource{vOAF;%/ 202: mx 15 nL ABTS with 2 VL H202 5 m nutes before
using. 21798"P®# Ha in dH2O  Procedure: 20 2. Coat ELIBAVHPMHMBEith 2.0

g 4:1 (Si gma P0275%PI n 100 I overnight at 4 C ash plate once with PBS. /
wel | Pol y(GQl, TYAShpBSats sneep|vites FBSadd g gvicefwitgB ) owki ng Buf f er

to each well. SSHEE,QQb%Tuqf@raEﬁ, fors 1 hour with shaking at room
tenperature 179 0 AUG 2004 5 WD 01/ 60814 PCTI USO1/ 04813 4. Wash plate

once with PBS, therhddide mktdf 509 coepesndui hed s ppMIO5 (cbtadddd25 L of

test conpound in_4% qbt_ai ned by ,di I ut| n stock solution of 10 mM

test conpound |Hy18357/5%ﬁé6 R tsﬁ 6% %%@ “%fj °%F 0 ng of

gsts| GF-1 ki nasecbmpbOndl iKi nase DEleu'wu.an am{fzwr ot pliakk. well's. 7. Start
251 4X ATP Reactlon Mxture to all test wells

ki nase react. on a
and posi ti R con‘?&ﬂl ?%GOV\BM of A§4-38F -AxkiBgas V& SOhtiloEI S ure to all |

negative control pyel,t$qn! gg@l@g}istgogllow@lqgt es wth shaking at room

tenperature. 8. Add 251 0.5M ED to all wells.
7. Start kinase reactlon by addlng 25ul 4X ATP Reaction

Mixture to all test wells and positive control
10 wells. Add 25pl1 4X Negative Controls Mixture to all
negative control wells. Incubates for 10 minutes
with shaking at room temperature.
8. Add 25ul 0.5M EDTA (pH B8.0) to all wells.
9. Wash plate 4x with TBST Buffer.
15 10. Add rabbit polyclonal anti-phosphotyrosine antisera
at a dilution of 1:10,000 in 100pl Antibody Dilution
Buffer to all wells. Incubate, with shaking, at room
femperature for 1 hour.
11. Wash plate as in step 9.
20 _ 12. Add 100 uL Biosource anti-rabbit HRP at a dilution
of 1:10,000 in Antibody dilution buffer to all
wells. Incubate, with shaking, at room temperature

for 1 hour.
13. Wash plate as in step %, follow with one wash with

25 PBS to reduce bubbles and excess Tween-20.
14. Develop by adding 100pl/well ABTS/H,0p; to each well,
15. After about.5 minutes, read on ELISA reader with
test filter at 410 nm and referenced filter at &30
nim.
30 BRDU INCORPORATION ASSAYS
The following assays use cells engineered to express a
selected receptor and then evaluate the effect of a compound
of interest-on the activity of ligand=-induced DNA synthesis by
determiniﬁq BrdU incorporation into the DNA. |

35 The following materials, reagents and procedure are
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9. Wash plate 4x with TBST Buffer. 15 10. Add rabbit. pol ycl onal

anti - phosphotyrosine anti'sera at a dilution of 1:10,000 in 100l Antﬂb%égﬁzmﬁ
Dilution f to all wells. Incubate, wth shaking, at t enper at ure
for 1 hou‘r‘ﬂbijfﬁg%\ash plate as in step 9 20 12. Add 100 L SRt
anti-rabbit HRP at a dilution 25 of 1:10,000 in Antibody dilution buffer to
all  weI¥%554 c%aﬁ%?h\ﬂéjﬁ%aﬁqjﬁg‘?” Ir PR A el OF S SE Your . 13.
Wash pledeiascds iaf apdbifid lagapd tdronpamsh with PBS to .reduce bubbles
and excess Tween-20, 14. Devel op by adding 100l /well ABTS/H2Q2 to each

wel | . ﬁéﬁgﬂéglﬁ ach Reagentfit es, read on ELISA reader with test filter at
410 nm and ref er eeeddpgddgyi Ale G3QGaim 30 BRDU | NCORPORATI ON ASSAYS The
followi ng assays use cells engineered to express a selected receptor and
theR eval uat®e t hd héf AERI FIT i teofistinee 16 iofddisest on the activity of

| i gand-3 ndugadiuDiNA beM e Reh doh ¢ delee M, Niskg pBsdY JiNCorfoimieng] dgal,0 t he
DANA. 35 The followi ng raterials, reagents and procedure are 1800 4 AUG
1004 WO 01/ 60814 Mpanhesay,/ GEgFaNgeneral to each of the foll owing Brdu

i ncor poratiQn as%qxgenag@rqug@gadﬁ§gggggghc(ggggxstQ;e noted. - Materials
and Reagents: 1. The appropriate ligand. 5 2. The appropri ate engi neered
cells. 3. BrdU Laseli(BgeREdGorE: MEGTRRILM, n GRBB2pyH - 7. 4) ( Boehr i nger
Mapphei m Germanyhe i4s -HuXPRBA! moulseX@bh8R 18AhY! LR 160edd% b

use) ( Boehri nger N@nﬁhefnl GErnaﬁng 10 5. Ant%-BF&U}Pengngugggﬁgﬁgclonal
antibody conjugatédh WPrRxpEpeRi d@eePrBBEREI HganhrtAnh&ermacy) many). 6. TMB
Substrate Selutigpg ssbgaﬁkaybequﬁ@metm@metﬁg(%@naq%&n&/awm',m .
Cermany). 7. PBS Washing Solution : 1X PBS, ?H 7.4, 15 8. Al bumn, Bovine
(BSA), fraction YopbrdegersHgpaheim, Germany). ‘

7. PBS Washing Solution : 1X PBS, pH 7.4.

15 8. Albumin, Bovine (B5A), fraction V powder {(Sigma
Chemical Co., USA).

General Procedure:

1. Cells are seeded at B000 cells/well in 10% CS, 2 mM Gln
in DMEM, in a 96 well platef Cells are incubated
20 overnight at 37 C in 5% CO3.
2. After 24 hours, the cells are washed with PBS, and then

are serum-starved in serum free medium (0% CS DMEM
with 0.1% BSA) for 24 hours. -
3. On day 3, the appropriate ligand and the test
S compound are added to the cells simultaneously. The
negativé conprol wells receive serum free DMEM with
.0.1% BSA only; the positive contfol cells receive
the ligand but no test compound. Test compounds are

preparad in serum free DMEM with ligand in a 96 well

30 plate, and serially diluted for 7 test
concentrations.,
4. After 18 hours of ligand activation, diluted BrdU

labeling reagent (1:100 in DMEM, 0.1% BSA) is added
and the cells are incubated with BrdU (final
35 concentration=10 uM} for 1.5 hours.

5. After incubation with labeling reagent, the medium
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Chem cal Co., USA). General Procedure; 1. Cells are seeded ét 8000
cells/well in 10%CS, 2 MMdAn in DMEM in a 96 well plate. Cells afe aAys 2004
S

incubateqﬂgaﬁ? overnight at 37 Cin 5% C02. 2. After 24 hours, the cel
are washé 9¥1PBS, and then 30 35 are serumstarved i n RGYYHUMEE nedi um

(0% CS DVEM w th 0.1%)BS§L for 24 hours. 3. On day 3, the appropriate
i gand and the té&$t TEROYSSURY slesaddded Bed rapedhigs thiemilnvaresas| y. The

negative control pwalkles chegei\ e&e&gﬁkﬁﬁeefQ%%Mlgktg %,.BS - Lhe
positive controlpcellsoreceFV the |igan utan tgégtééﬁpgén%@dégﬂ
conpounds are préfatdd“rAlsernd tihee Wswiatcls lingabdtied at96omsl | plate,

and serially dil t ongG ti.ans. Af ter hour s of
i, gand activatig%$9§%?5F53 %? U4%Ig%§PF%§ Pgaéeﬁ#a{f:%gﬁk%%'DNENl 0.1%
BSA) is addéd aRkbet RéxBehrs arduticnbasedhwirchgBlgUrembrald by

Feagent . the medrorTEI"8 ATAUS 9801 %WE b1 Tk T Rk 6e: Pbag1 838" 10 7.
15 8. 209. 10. 30085lis Méhbvéd byldedcdhti dghaddatepgpmagkt he PBgerted
Dl ates are | neuba? aEh{ v ABean B dbkiher S 34EESh 107d PR "B LpFal 8%shaker.
The Fi xDenat sol ut¢ehatsdt liorod@hingnpessvet byom temperature on a

10 ' plate shaker.

7. The blocking solution is removed by decanting and
the wells are washed once with PBS. Anti-BrdU-POD
solution (1:200 dilution in PBS, 1% BSA) is added
{50 pl/well} and the plate is incubated for %0

15 minutes at room temperature on a plate shaker.

8. The antibody conjugate is thoroughly removed by
decanting and rinsing the wells S times with PBS,
and the plate 1s dried by inverting and tapping on a
paper towel.

20 9. TMB substrate solution is added (100 pl/well) and
incubated for 20 minutes at room temperature on a
plate:shaker until color development is sufficient
for photometric detection.

10. The absorbance of the samples are measured at 410 nm
) (in "dual wavelength" mode with a filter reading at
4%0 nm, as a reference wavelength) on a Dynatech
ELISA plate reader.
EGF-Induced BrdU Incorporation Assay
Materials and Reagents:
30 1. Mouse EGF, 201 (Toyobo Co., Ltd., Japan).
2. 3T3/EGFRcT.

EGF-Induced Her-2-driven BrdU Incorporation Assay

Materials and Reagents:

1. Mouse EGF, 201 (Toyobo Co., Ltd., Japan).
35 2. 3T3/BGFr/Her2/EGFr (EGFr with a Her-2 kinase
domain) .

1g2
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decanting and tapping the inverted plate on a paper.. towel. MIKk is aﬂge%
(5% dehydrated mlk in PBS, 200 pl/well) as a blocking solution and AUG 2004
plate is _incubated for 30 mnutes at roomtenperature on a plate shaker.
The bl ockVASVE® it i on is renoved by decanting and the wlYEUSH&HHshed

once with PBS. Anti-BrdU POD solution (1:200 dilution in PBS, 1%BSA) is
added HSU AT HeRtd R vsra e dS InRaPeradidsr A3Gayi nut es at room

tenper s 131 A AL .. The antibody conjugate is thoroughly

renmove T sing the wells 5 times with PBS, and the

plate is driled bylduseediGEhg 28id (Taysibeg Con .aLltgapedapengl. TMB substrate
solution is-adde | kcghd 'qyy: d_f 2 i.nytes at room

te eraturezdn a%gﬁgggfgkg%gﬁ/ﬁntir(g% orggggeﬁogéén? géggﬁ ficient for
photonetri c det edivimein)The absor bance of the sanples are neasured at 410 nm
(in "dyal.-navel th" W t h f.ilter reading at 490 nm as a reference
.mave|e%%ﬁﬁ¥agﬁuggﬁy%§F§2%%CEEP§£gp §P9%P§§§er, EG-- | nduced BrdU

| ncor penakirarlAssay RWAgenical:s and Reaents: 1. Muse EG-, 201 (Toyobo Co.,
Ltd., Japan).. . 3T3/ Re7 - Lnduced r-2-drivers BrdU I ncorporation
Assay wateﬁra|saaH8“R8§§En§§3 EggﬁhﬁéggEéFFEQB%e%T0y§BBm€BY?‘Ltd., Japan).

2. 3T3/ EGFr bHer 2BEGFEGFEEHF. W th a Her-2 kinase domain) 182 0 4 AUG 2004

WQ H1/ 60814 PCT/ USQ X84§13 5 10 15 20_3 30 EGF-Induced .HQ -4-driven HdU
IncorpEFEFFBﬁ“ﬁ§ a?r ncorporation Assay

Materials and Reagents:
1. Human FGF2/bFGF (Gibco BRL, USA).
15 2. 3T3c7/EGFX

IGFl-Induced BrdU Incorporation Assay

Materials and Reagents:
1. v Human, recombinant (G511, Promega Corp., USA)
2. 3T3/IGFlr. '
20 Insulin-Induced BrdU Incorporation Assay

Materials and Reagents:

1. Insulin, crystalline, bovine, Zinc (13007, Gibco _
, BRL, USA).
2. 3T3/H25.

3 HGF-Induced BrdU Incorporation Assay

Materials and Reagents:

1. Recombinant human HGF (Cat. No. 245-HG, R&D Systems,
Inc. USA).

2. BxPC=3 cells {ATCC CRL=-168B7).
30  procedure: '
1. Cells are seeded at 9000 cells/well in RPMI 10% FBS

in a 96 well plate. Cells are incubated overnight at
37°C in 5% COp.
2. After 24 hours, the cells are washed with PBS, and
35 then are serum starved in 100 pul serum-free medium

(RPMI with 0.1% RBRSA) for 24_hours.
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Material s and Reagents: 1. Muwuse EGF, 201 (Toyobo Co., Ltd., Japan). 2,

3T3/ EGFr/ Her4/ EGFr (EGFr with a Her-4 kinase domain). PDG- | nduced Br AUG 2004
IncorporQ£'on Assay Materials and Reagents: 1. Human PDGF B/ B (Boehri nger
Mannhei m éﬂ#ﬂﬁhy) 2. 3T3/EGFRc7. FGF-1nduced BrdU I ncorfoFy$qi8HE¥ssay
Material s and Reagents: 1. Human FGF2/bFG- (G bco BRL, USA) 2. 3T3c7/ EGr

| GF1- | nduced *Br d8™ §&dt pbr &3 dh' Asadyp inNice rli g anhnp Pt 2t 1L Hugan, |
reconbi nant (Gbl o] e U a3 T3 GRLr nsulin-JIn Br dU

| ncor poration Aség;%ll\/g?lg% a smalr%: ng{alg%e%tss{k:' %J‘nlgr?lsukﬁﬁln,coéﬁfstlaﬁ ?#ﬁg

bovi ne, Zinc (13067mlG ke BRIt ddtdounds IEY Hfe dHEo lvHIGRA 1By dU

| ncorporation As Mat er.i al s and Reag?nts: 1. Reconbi nant human HGF (Cat.
No. 249-HG R&D %%t Sfgativc cQUSAPl yelpgpEeredslq 23 ARCE TN D |
Progedure: 1. Ce a eed 9 ce P P % F in a 96
wel | plate. CelIEbggemﬁﬁ?u%é?%dggéégﬂggﬁtkg%/ f? é%%?%%ﬁﬁgéf %%?%ﬁ After
24 hours, the ceFPScaveé Washéddandh (HBS) brRE nohdesdr eospoumdst frassd in 100 |

10°V0 01160814 PEHTDEBTT 01815 5 °BR 9075 28 Tecomtor A lgand (pr opar ed
at 1 concentration in serum-free RPMI with ligand in a 96
well plate, and serially diluted to give 7 test
10 concentrations. Typically, the highest final
concentration of test compeund is 100 uM, and 1:3
dilutions are used (i.e. final test compound
concentration range is 0.137-100 uM).
4. After 18 hours of ligand activation, 12.5 pl of
15 diluted BrdU labeling reagent (1:100 in RPMI, 0.1%
' BSA) is added to each well and the cells are
incubated Qith BrdU (final concentration is 10 uM)

for 1 hour.

5. Same as General Procedure.
20 ] 6. Same as General Procedure.
7. The blocking solution is removed by decanting and

the wells are washed once with PBS. Anti-BrdU-POD
solution (1:100 dilution in PB3, 1% BSA) is added
(100 pl/well) and the plate is incubated for 90

25 minutes at room temperature on a plate shaker.
8. Same as General Procedure.
9, Same as General Procedure.

10. Same as General Procedure.

HUV-EC-C Assay

30 This assay is used to measure a compound's activity
against PDGF-R, FGF-R, VEGF, aFGF or Flk-1/KDR, all of which
are naturally expressed by HUV-EC cells.

DAY O

1. Wash and trypsinize HUV-EC-C cells (human umbilical
4% veln endothelial cells, (American Type Culture Collection,
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g/mM in RPM with 0.1%BSA;, final'HG conc. is 200 ng/m) and test
conpounds are added to the cells. The negative control wells receivdl 8U8 200

serumfr with 0.1% BSA only; the positive control receive
the |i gaﬁﬁ)?@i" but no test conpound. Test conpounds ark cf?r’%’b@fséa at 5
times their final concentration in serumfree RPM with ligand in a 96

vel | GHtalegugnaosert7aPI ¢R&i|-ut ¥8shoWditie PRlbesEO ' Sombersphattieons. Typ| cal ly,
the Ry ghaskd eaﬁhnecqnc@@fsr abbceal%dt @%Bmceglaeun%ms 19Q AN R “‘Ao

dilutions are used (i.e. final test conpoun conceént ration-rang
0.1324160-0F2) 42 nimes 28 hbons of mllr’éﬁnémacq?f vatsone ¢albupe of 15 di | ut ed

Br dUghalagl i N9 68gR0L (43 14001 B e 2o BRAL ﬁo%@%%%g&%‘i%fh wel I and

t he ceIIs are “Incubated wth concentr afton i for 1
hour ce3l Sameoasatenrr ablﬂ’t@oedlﬁﬁegrﬁa20h6m16aﬂreCamp@alyer alatetiogeéure 25 7.

once it b past g TOB, A0 RECPEERREY, 5 RRbb oy SRt apkaRal R BRE™ Tos BoR) i s
addedryp$06/ pl tieEDTA andibbe, ptatalogue nnubaBEEIODeOtlS(D imd nu‘eeSeatL room

omPBLRLHESa o8 PLRLE; SRaNoR  Bos RUE SR PRE0RL TIRREIISS o8 BTN

General >Protedur e hefal® roce
assayibsuasedltwreaefbasle Aocoapounds smmtntevsteyt a@aCnstAE’DGE RelEQ: R,

VEGF, L aEGy_or Fl k- 1/ Kl of Whl are 'n ura expressed by HUV-EC
cel | 22 BA?E it.‘e%\a% Ongr?t rlf/%o%?}ﬁi z® ?—itﬁ? Seae afceY?s %ﬁuﬂgn TABYlical 35
vei nmediionh hahd at r et fesr (rﬁ\n@rﬁ@amlT;'wﬂJétm:etfbfhgettone 1B#sRed AUS 2004

WO 0&/ %IQ&IBECTI U O&ﬂé”@e”% (%lésr%%b 0. 1730 CRL). Wash with Dul becco's

phosp Ut f €76 I he ai ned from G bco BRL, catal ogue no.
'14190- 0293 . 2 tWaws Ete abolls Iwith ldban? 35 nl ssseaguhédien in the

50 ml sterile centrifuge tube by adding the assay medium,
centrifuge for 10 minutes at :approximately 200x g, aspirate
the supernatant, and resuspend with 35 ml D-PBS. Repeat the
wash two more times with D-PBS, resuspend the cells in about 1
ml assay medium/15 cm® of tissue culture flask. Assay medium
consists of FlZK medium (Gibco BRL, catalogue no. 21127-014)
and 0.5% heat-inactivated fetal bovine_serum; ‘Count the cells
with a Coulter Counter® (Coulter Electronics, Inc.) and add
assay medium to the cells to obtain a concentration of 0.8-1.0
x 10% cells/mi.

3. Add cells to 96-well flat-bottom plates at 100
nl/well or 0.8-1.0 x 10° cells/well,lincubate ~24h at 37°C, 5%
CO;.

DAY 1

1. Make up two-fold test compound titrations in
separate 96-well plates, generally 30 pM on down to 0 puM. Use
the same assay medium as mentioned in day 0, step 2 above.
Titrations are made by adding 90 pl/well of test compound at
200 pM (4X the final well concentration) to the top well of a
particular plate column. Since the stock test compound is
usually 20 mM in DMSO, the 200 uM drug concentration contains

2% DMSO.
A diluent made up to 2% DMSO in assay medium (F12K + 0.5%
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flask. Trypsinize with 0.05% trypsin-EDTA in non-enzymatic cel

di ssoci ation solution (Sigma Chenical Conpany, catal ogue no. G 1544) .0 4TAgG 200¢
0.05%trypsin is made by diluting 0.25% trypsin/l mM EDTA (G bco,

cat al ogue¥R816BEH00-049) in the cell dissociation sol utiRFEAUSHPEE N ze

with about 1 m/25-30 cnz of tissue culture flask for about 5 m nutes at

37C. Afeéelcbpbiénenhaeruget dehetbdd amm tdidl Ydras kf o mdtheant esgpualompalume  of

assay .npedi d;tr f to a - il.e centrifuge .tuybe (Fisher

Sci ent itn?%,ag?gtﬂgl 3éug>q§i§? s é’gﬁ%@tﬁé %s%t t%oénpcoelmogg%tt ﬁ‘ezﬁ?oﬁth%S n
assay Bd@Rurmphpettteati@nnicostsararite cdmtd itfhige ditheedry taddineg t he assay

medi u centrifu for. 10, m nutes at-- roxj mately 200x g, aspirate the
superE&?Qﬁ%?laﬁdwggéﬁsdgn qﬁiﬁ?%ﬁ?qﬂatbiggga4ﬂ t tifeee ﬁgsﬁltﬁGOWbre

tines wWhth1PgPBP, oresugpgpd CNT ; a [ cn2 of °
 oue ol F oy el F] ek ToRaem CEa Someburd SadsaSe Tp el WetTo ey

cat al ogbe nolu@hldnRd0idyk wamth @hsXdfeatl- iimachieyvakednietall lba¥i nae serum
Count the cells_ with a Coulter Counter' (Coulter Electronics, Inc.) and
add aSSiy™fedi GAFEo 8ChELCEFPE £H1SbtEild aNEoRdentiaty Gheoflors- 100 x 105

cell s/ 3 S 4O - wel | at - \bot.t.0 1 Rl /well or
005 3 Ghedrnbfd GELDS ol ,tﬁign}:éﬁ%g{“fg'-fﬂﬁ 5P g;\pcf.ﬁgoe%a s B 1T e up

t wo- f oF Bt f@stordnpsangomplesedonsWhen s8gangxs -86-wbkel-lpkat eellgémeral |y 50
M,en o] e, 1t S diym.a ntiqn i.h_day_0, step 2
19 q? e&, Qakg %% El Q? §E§Eéggiﬁé gg ¥EF%MEFEEO%n?e§gscarg Vi

above. rtrations are nade conpound at 200
M (4X Léevéinad Wwekk ecebtentrht BONult oft bMSO@Petek! defiuant past Achbar pl ate
colum. Since the stock test compound_is usually 20 mMin DVSO the 200

LM dr R E R BRe R AR GANEBAR ANAS COBSFBNEO MAKEI PuBALURREECEptEBERYSEO | n
assay pesh UWodfdahd; On5YA8Ec0 ¢rAUGi2ekd WOL04/ 69844 £BET/ UBPLER4BL3 fet al

bovi ne, seru s _used_as diluent _for the test conpound_ titrations in order

to dil {RR-2HeeT EFORoRPBEAATHEE kBEp-t RET2ERBEEcBAceAPPaEP®n Bhstant. Add
t hiss dindiervicI0ai hecLenpiciog vebtszi NnECHE) CohUB® RhoGR 83/ ¥EidicTake 60 |

from E&éﬁﬁkfﬁ%&'gggwggofggﬁég?togogp8ﬂ?d(QLL&ELQQ %go%hgoéggixgél of
Mannheim Biochemica, catalogue no. 1439 600), or, (3) human
PDGF B/B (1276-956, Boehringer Mannheim, Germany) and assay
media control. ECGF comes as a preparation with sodium
20 heparin.

2. Transfer 50 pl/well of the test compound dilutions
to the 96-well assay plates containing the 0.8-1.0x10%
cells/100 pl/well of the HUV-EC-C cells from day 0 and
incubate ~2 h at 37° C, 5% COa. _

25 3. In triplicate, add 50 pl/well of 80 pg/ml VEGF, 20
ng/ml ECGE, or media control to each test compound condition.
As with the test compéunds, the growth factor concentrations
are 4X the desired final concentration. Use the assay media
from day 0 step 2 to make the concentrations of growth

30 factors. Incubate approximately 24 hours at.37fC, 5% CO,.
Each well will have 30 pl test cémpound dilution, 50 ul growth
factor br media, and 100 pl cells, which calculates to 200
pl/well total. Thus the 4X concentrations of test compound
and growth factors become 1X once everything has been added to

35 the wells.
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the colum and mx with the 60 | in the second well of the colum. Take 60
pl] fromthis well and mx with the 601 in the third well of the CO'”U@%UEZW&
and so OQ“H #&k_}mo-fold titrations are conpl eted. Wen g% oL/

next-to-the I'4st’ well is 10 mixed, take 60 }il of the 1Z6TPSO"H#%¥his wel
and discard it. Leave the last well with 60 | of DVBO nedia diluent as a -
non test coBf¥uRd-containing control. Make 9 colums of titrated test

conmpound, emnough rsfripli for: V t ab ped_from
Pepro Tech I@hc.,AEjgt alfloglp %%}'ﬁel\gg%%ﬁgﬁ%g) }l)%tae%%ﬁ&%élﬁg%?égfoﬁ%h

fact orl (ECCFyelal $30kpdviredd aci d06 pfibmbdbkadttgoowhbdéacpoin rPMaFGE' )
(obtaineﬁ_froniggzgringer NhnnhehnlBioihenica, cat al ogue no. 1439 600),
or, (3F*hbfafh SBFBIPESY6VE56Y BEEAM RGELNREARREM M 208 MAAYPASAd assay
nmedji a cpftroke E@SE, CORESOAS aRPMEPDS ablhodivd he sadiaip 20 geparin. 2.
Transfer 50 |/well of ghg test conpound dilutions to the 96-well assay

pl at esCRBALAFRAE NGOt hd1B/8-95bx104 cells/ 100 I/ well of the HU-EC C cells
fromday O ggd 3incubate -2 h at 370 C, 5% C®2. 25 3. In triplicate, add 50
| /well of 80 j.-.g/nm VEG-, 20 ng/m ECG, or nedia control to each test
conpound cohdi ti bReezAsPhptfSt PBerBsghEoAbouAdST- t he growt h factor
concentratigs are 4X the desired final concentration. Use the assay nedia
fromday O step-2 to nake the concentrations of growmh 30 factors. Incubate
apPr oxi mat eTyaR4phates and 37O vESE CPRth Eachowedll wiwldtdavarddstiet est

compou 1l ution . r owt.h tor or_aedia, and 100. cells, which
cal cul %rgt é(; %ﬁve?%\gl %G?Otoa t.o ‘Ié]lla}gteﬁ He & coa?]lclearﬁ'r acta?téar%so ot° t%ds‘t
conmpourzh 541l gy ovedd f astors dreconea 1XaOnBe: HyE4 tydhi Nigy e been added to
'35 the wel Isl. 186 0 4 AUG 2004 WO 01/60814 PCTIUS01104813 DAY 2 1_ Add

3H t hyHi di et (AP haM " c3t al ogue no. TRK-686) at . 1 Gi/well (10 41/well of
100 Gi/m srHBLE b stesies Uphéd e REM t sTeslt b io IdWh deinted Swicid ot esbaet al
bqgine ser%g%a?nd i ncubate _5 -24 h at 37C, 5% CO2. RPM 1is obtained from
GtBeo agﬁ_n}p aqc(\)r%u _ QLfIBth%%SJJ_I?V%AV%n' The results are reported

in terms of ICsp, the micromolar (uM) concentration of the
.. compound being tested which causes a 50% change in the activity
of the target PKT compared to the activity of the PTK in a
control te which neo tést compound has been added. Specifically,
20 the results shown indicate the concentration of a test'compound
needed to cause a 50% reduction of the activity of the target
PTK. Bioassays which have been or can be used to evaluate

compeounds are described in detail below.

TABLE 3
xampte | FIRGE [nso parma DS T007| biC ST |culd S0P pinl,, | sekiope i
() (par1) { ) {uM) () () (i)

1 57.68 15.186 >100 >100 >100 >100

2 >100 >100 >160 >100

3 9.85 9.62 >100 >100 >100 >100
A 3.57 »>20 >100 >100 >100 »100

3 8.3 16.06 >100 >100 >100 >100

6 4.04 >100 3.26 7.82 2.43

7 7.74 : >100 5.07 5.8 4.24

8 12.1 >100 51.34 20.019 5.5

9 0.98 >100 >100 >100 16.38

10 5.72 [ >»100 91.04 15.846 B.0e
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1. Freeze plates overnight at

- 20C.

DAY 4 10 Thaw pl ates and harvest with

a 96-well pl ate harvester (Tontec Harvester 96(r)) onto filter Mats{ 4 Aug 2004
(Wal I ac, ~§{3 sﬁlue no- 1205-401), read counts on a Wall ac Bet a(gl ate'"
liquid sEPAUPBihtion counter. TABLE 3 shows the resul ts BET/BSU088i3cal
t esti ng—of-so 15 exenplary_conpoynds of this invention. The results are
reportpd in fefff, o ilo , 088 poE bosTRER caf pMErcIERNT Lokl AN L0f i be
conpoupBxaselany @t e Hadh! atases |a BO% Chasrge i TAE3fe| actsovift yresof |t he
{ast oot as e SITEd SRSCIT L e T g T T s o cat e
Eﬁ:tcgffzﬁ?. & .3?7\,. a—test ccrrpguf )?neeyf}do%?o cgégdea % reductign of
the activity bf f arget _|PTK *®Bilod5¥ayis whi cif hhvé been orl can bg used
to evah uatie |comrpdunds are descrizbedsir det gll Felzow TABLE_S“ bi. i_gi o PDG-
e RSO ST S P D T T N T v PV e v
157. 6415. $6>1003100>1100>100 [2>109>1008000>100 39 ¥56! 62>100>100>1003100
43. 57320>%00>10824.00>100 58.{336.0063>10(5%100>100>10%%s, 32

17 8.25 2.47 94.35 .83 11.47 | 15.94 >10

18 2.67 ‘ 2.57 9.23 4.99

19 7.5 6.86 34.18 | 8.37

20 11,53 #100 41.16 8

21 7.18 >100 | 40.34 27.69

22 >20 >100 >100 87.67

23 >20 >100 36.64 4,05

24 >100 16.84 5.31

25 12.535 >100 23.48 7.9

28 16.013 66.87 34 .67 10.04

27 >100 26.5 3.91

28 4.5 71.27 | 53.66 2.67

29 10.12 >100 26.72 3.%8

a0 9.4 >100 18.69 4.1

it >50 >»100 $.83 47.19

32 45.74 5.94 »100 >100

34 >50 >100 >100 >100 )

s >20 >100 80. 4 54.14

s >20 >100 >100 >100

37 0.22 3.06 10.78 9.94 1.4

B 1.17 3.08 6.04 8.97 2.1e

39 3.38 4.69 3.7 14,54 3.53

40 4.5 7.9 6.52 6.27

42 0.1 0.12 11.95 74.55 20.43

43 L.12 8.38 >100 37.33 | 53.37

a4 <0.0S 0.02 20,73 | 67.46 6.99

45 1.71 }100 >100 29.95 >100 )

d6 30.62 8_1H 3100 >»100 »100

§7 0.08%8 1.58 0.06 11.42 11.54 8.4 >20 1.05

1B 0.0086 0.3 <0.78 17.88 21.548 7.93 0.0%

19 £0.70 >100 43.86 | »100

50 <0.78 >100 20.34 >100
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64. 04>1003. 267. 822. 43 77.74>1005. 079. 84. 24 812. 1>10051. 3420. 085. 5
90. 96>100>100>10016. 38 105. 72>10094. 0415_H68. 06 187 0 4 AUG 1004 WOl 4 AUG 2004

01/ 60814:31;5{%&?9%/ 04813 14 13.01 42.41 15 >20 16 >20 >100 98.06 17 8.25 1
2.47 94. 67 19 f 7.5 20 11.53 21 7.18 22 >20 23 >F§TMWA/H830 >100

24 1 >100 25 12. 55 26 16.03 >100 66,87 27 1 >100 28 4.5 29 10.12 30 9.4 31

>50 32| 45. 74 B4, 350 35 320 36.0>266548:0282| 381 erll7 "8F 3 3B2spa |bio pyke
il el I Il e N
{24} (i}
51 0.006 1.66 a.01 18.1 21.61 | 23.24 16.69 0.135%
52 a.08 1.26 <0.78 12.53 »100 >100 10.66 0.45
53 . <0.78 »100 >100 >100
54 1.98 - <0.78 23.88 9.76 7.02
55 0.27 0.53 6.03 35.99 | 77.82
56 2.32 3.19 >100 10.03 7.11
57 0.06 ] 7.98 >100 9.97 6.94
58 21.14 >100 >100 >100
59 <0D.78 >100 >100 >100
60 ' "<0.78 >100 >100 >100
51 <0.78 »100 >100 »100
62 .00 8.32 »100 >100 >100
63 0.21 <0.78 8.59 7100 #1400
64 6.55 <0.78 30.49 >100 >100
65 0.37 <0.05 >100 |- 74.36 | 15.97
66 <0.05 >100 11.84 2.76
67 0.39 24.77 31.38 19.79 2.56
68 1.16 0.03 >100 23.52 34.13
69 0.3 . 56.55 >100 37.54 >100
70 0.0% 1.50 0.0030 | 10.57 6.42 7.99 12.62 0.63
71 15.21 22.% >100 9.91
72 6.06 10.54 >100 39.94 9.65
73 5.95 14.12 >100 39.5 8.59 )
74 1.2 ~0.09 46.75 >100
75 2.7 61.55 >100 >100
76 3.33 1 19.18 5.11 -] 3.1
77 0.49 25.01 >100 >100
78 1.94 70.62 9.33 4.25
79 1.49 >100 27.39 >100
80 0.13 q4.29 '0.001 »100 50.19 17.19 0.28
a1 6.21 6.18 #100 7100
82 2.03 7.69 6.88 2100 7100 0.31
83 0.34 0.41 9.46 2.18 86.9 a_008
84 1.38 12.51 67.2 5.86 0.006
8s 0.2 0.8 2.59 >100 1.76
g6 1.45 1.3 19.6 41.98 >100 3.58
87 3.27 | 7.s6 6.46 >100 5.1 6.17
88 0.35 1.18 8.06 2.36 >100 0.09
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71.27 >100 >100 5.94 >100 >100 >100 3.06 3.06 4.69 40 4.5 7.9 42 0.1 0.12
43 1.12 44 <0.05 45 1.71 8.38 0.02 >100 46 J 30.62 | 6.18 47 0.08 1.66 Y58,
48 0.006 0.3 40.79 49 40.78 >100 >100 >100 0.83 11.47 2.57 9.23 6.86 34.18
>1.00 41. Y& UEYIA 5100 36.64 16.84 23.48 34.67 26.5 53. 66PEEUSPIN81G9 9. 83

bio Hax2

Bxample | FLRCST |bio sormL P L P e | rcse | Kinaen | SHEIR [0S 0
(1) () (1p) (M) e {p24) (M)
83 7.84 47.58 8.53 9.67 15._97
115 7.3 7.48 7100 5100 | 0.006
116 720 »10Q »100 >100 <0.0005
117 0.91 12.9 >100 >100 | 0.006
118 1.93 1.2 >100 >100 | 0.002 i
119 1.38 - 61.63 >100 >100 | <0.0005 |

IN VIVO ANIMAIL MODELS
XENOGRAFT ANIMAL MODELS

5 The ability of human tumors to grow as xenografts in

athymic mice (e.g., Balb/c, nu/nu) provides a useful in vivo
model for studying the biclegical response to therapies for
human tumors. Since the first successful xenotransplantation
of human tumors into athymic mice, (Rygaard and Povlsen, 1969,
10.. Acta Pathol. Microbial. Scand. 77:758-760), many different

human tumor cell lines (e.g., mammary, lung, genitourinary,
gastro-intestinal, ‘head énd neck, glioblastoma, bone, and
malignant melanomas) have been transplanted and successfully
grown in nude mice. The following assays may be used to

15 determine the level of activity, specificity and effect of the ”
different compounds of the present invention. Three general
types of assays are useful for evaluating compounds:
cellular/catalytic, cellular/biological and in vive. The
object of the cellular/catalytic assays is to determine the

20 effect of a compound on the ability of a TK to phosphorylate
tyrosines on a known substrate in a cell. The object of the
cellular/bioclogical assays is to determine the effect of a
compound on the biological response stimulated by a TK in a
cell. The object of the in vivo assays is to determine the

25 effect of a compound in an animal model of a pafticular
disorder such as cancer.

Suitéble cell lines for subcutaneous xenograft

experiments include €6 cells (glioma, ATCC # CCL 107), A375
cells (melanoma. ATCC # CRL 1619}, R431 cells (epidermoid
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>100 >100 90.4 >100 10.78 9.94 6.04 8.97 3.67 14.54 6.52 11.95 74.55 >100
37.33 20.73 67.46 >100 29.95 >100 >100 11.42 41.54 17.88 5.100 21.58 4ARUB&0!

66. 02 98. 32 15.94 1 >10 4.99 8.37 8 27.64 87.67 4.0 7.9 10.04
3.91 2. 67‘%.“3’3“%31 47.19 >100 >100 54.14 5.100 PeTiusialsts

carcinoma, ATCC # CRL 1555), Calu 6 cells (lung, ATCC # HTB
56), PC3 cells (prostate, ATCC # CRL 1435), SKOV3TPS cells and
NIH 3T3 fibroblasts.genetically engineerad to ¢verexpress
EGFR, PDGFR, IGF-1R or any other test kinase. The following

5 protocel can be used to perform xenograft experiments:

Female athymic mice (BALB/c, nu/nu} are obtained from
Simonsen Laboratories (Gilroy, CA). All animals are maintained
under clean-room conditions 1in Micro-isolator cages with
Alpha-dri bedding. They receive sterile rodent chow and water

10 ad libitum.

Cell lines are grown in appropriate medium (for example,
MEM, DMEM, Ham's F10, or Ham's F12 plus 5% - 10% fecal bovine
serum (FBS)yand 2 mM glutamine (GLN)). All cell culture media,
glutamine, and fetal bovine serum are purchased from Gibco

15 Life Technologies (Grand Island, NY) unless otherwise
specified. All cells are grown in a humid atmosphere of 90-
95% air and 5-10% CO; at 37°C. All cell lines are routinely
subcultured twice a week aﬁd are negative for mycéélasma as
determined by the Mycotect method (Gibco).

20 Cells are harvested at or near confluency with 0.053%
Trypsin~EDTA and pelleted at 450 x g for 10 min. Pellets are
resuspended in sterile PBS or media (without FBS) to a
particular concentration and the cells are implanted into the
hindflank of the mice (8 - 10 mice per group, 2 - 10 x 10°

' »5 cells/animal). Tumor growth is measured over 3 to 6 weeks
using venier calipers. Tumor volumeé are calculated as a
product of length x width x height unless otherwise indicated.
P values are calculated using the Students t-test. Test
compounds in 50 - 100 pL excipient (DMSO, or VPD:D3W) can be

30 delivered by IP injection at different concentrations
generally starting at day one after implantation.

TUMOR INVASION MODEL

The following tumor invasion model has been developed

and may be used for the evaluation of therapeutic value and
35 efficacy of the compounds identified to selectively inhibit

KDR/FLK=1 receptor.
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as experimental animals. Implantation of tumor cells can be
performed in a laminar flow hood. For anesthesia,
Xylazine/Ketamine Cocktail (100 mg/kg ketamine and S mg/kg
Xylazine) are administered intraperitoneally. A midline
incision is done to expose the abdominal cavity
(approximately 1.5 cm in length) to inject 10’ tumor cells in
a volume of 100 pl medium. The cells are injected either
into the duodenal lobe of the pancreas or under the serosa
of the colon. The peritoneum and muscles are closed with a
-0 silk continucus suture and the skin is c¢losed by using
wound clips.. Animals are observed daily.

Analysis

After 2-6 weeks, depending on gross observations of the
animals, the mice are sacrificed, and the local tumor
metastases to various organs (lung, liver, brain, stomach,
spleen, heart, muscle) are excised and analyzed (measurement
of tumor size, grade of invasion, immunochemistry, in situ
hybridization determinaticn, etc.}.

C=KIT ASSAY

This assay is used to detect the level of c-kit
tyrosine phosphorylation. - ' '

MO7E (human acute myelcoid leukemia) cells were serum
starved overnight in (0.1% serum. Cglls were pre-treated with
the compound {concurrent with serum starvation), prior to
ligand stimulation. Cells were stimulated with 250 ng/ml
rh-SCF for 15 minutes. Following stimulation, cells were
lysed and immunoprecipitated with an anti-c-kit antibody.
Phosphotyrosine and protein levels were determined by
Western blotting.
MTT PROLIFERATION ASSAY

MO7E cells were serum starved and pre-treated with

'compound as described for the phosphorylation experiments.

Cells were plated @ 4X10° cells/wgll in a 96 well dish, in
100 pl RPMI + 10% serum. rh-SCF (100 ng/ml) was added and
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MO7E cells were incubated +/- SCF and +/- compound in
108 FBS with rh-GM~CSF{10ng/mL} and rh-IL-3 (10ng/mL).
10 Samples were assaved at 24 and 48 hours. To measure
activated caspase-3, samples were washed with PBS and
permeabilized with ice-cold 70% ethanol. The cells were then
stained with PE-conjugated polyclonal rabbit anti-active
caspase-3 and analyzed by FACS. To measure cleaved PARP,
15 samples were lysed and analyzed by western blotting with an
anti1-PARP antibody.
,, Additional assays
Additional assays which may be used to evaluate the
compounds of this invention include, without limitation, a
20  bio-flk-1 assay, an EGF receptor=-HER2 chimeric receptor
assay in whole cells, a bio-src assay, a bio-lck assay and
an assay measuring the phosphorylation function of raf. The -
protocols for each of these assays may be found in U. S.
Application Ser. No. 09/099,842, which is incorporated by
25 reference, including any drawings, herein.
Measurement of Cell Toxicity
Therapeutic compounds should be more potent in inhibiting
receptor tyrosine kinase activity than in exerting a cytotoxic
effect. A measure of the effectiveness and cell toxicity of a
30 compound can be obtained by determining the therapeutic index,
i.e., ICs/LDso. ICso, the dose required to achieve 50% inhibition,
can be measured using standard techniques such as those described
herein. LDsg, the dosage which results in 50% toxicity, can also
be measured by standard techniques as well (Mossman, 1983, J.

35 Immunol. Methods, 65:55-83), by measuring the amount of LDH

released (Korzeniewski and Callewaert, 1983, J. Immunol. Methods,
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Povl sen, 19 9,"18511()':?&&04[8‘5{ at ho & Lﬂl\%)cgr%(;dbaim;% gf:Scandzf:r ?7%%%{‘%&%?31:

di f ber érft. dunearuafrorbddl lat ilvest( &0y, , mammary, |ung, genitourinary,

gastro-intestinal, head and neck, glioblastoma, bone, and nalignant

nmel anonas) have been transpl anted and successfully grown in nude mce. The .-

fol | owikg dsempdemmf Ifellsdart dskayd®esuditise Oslimg &rel5-Hflwaatd-2toxo-

speci f i) 2ydinydirefinelatl ~-3f-ytlHelercinfeltinydn - 2¢ drpidmeadh ydf- T e yrredeH3 -

I nvent icikxbokiylde @A Hl2-digdslakiasseyhydnamigef .ul for eval uating

coppounds: cellular/catalytic, cellular/biological and in vivo. The

obj ect of the ceIIuIar/cataI¥;ic assays ,i.s _to determne the 20 effect of a
conpound on Ch&ECRGERt §"Ef PR ?@cﬁboﬁh§§ﬂﬁ6F§F8F8’ OSilngs on a known

3 ubst r;@tiwdﬁoanfa]glll—-s —'P][le@hjeﬁléith@rfl é t—he4-aelnbguh|@raLpiHollpqg4mle@ssay_s i Is toOI
eterm ne the effect of,.a, conpqund on the. biologic response stimul ate

by a TRHROLYLLE| PFl‘?hé2661leGgg‘ngﬁﬁ8“F§in ﬁgsmésga@q“?%ddiﬁérm ne the 25

‘ef fect d@fstef@wgrmﬁubfif’bf\ea‘mca?i &&bag@deﬁdﬁf iafﬁal}f,i-ft%:ceabbid.ii&@(r @gr such as
capcer. Sujtable ce i.nes for subcutaneous xenqgra experinents include
CBPgeIP§1€bFP8HﬁP“ﬂTé€ #“EﬁELEO%}PaR 7 ePEEEFEt( FaRSRePRRTEC2A16R. 1619),
A431 celalss epapudeeaoid te®10b4sAHGaz2884s using NIH-3T3 mouse cells

engineered to overexpress Flk-1 or human PDGFRP. 5-(5-Fluoro-

2-oxo~1,2—dihydroindol—3—ylidenemethyl)—2;4—dimethyl-lH—
pyrrole-3-carboxylic acid (2-diethylamino-ethyl)amide
20 {Compound B0} inhibited VEGF-dependent Flk-1 tyrosine
‘phosphorylation with an ICsp value of approximately 0.03 uM.
This value is similar to the 0.009% puM K; value determined for
inhibition of Flk-1 by 5-(S5-flucro-2-oxo-1,2-dihydroindol-3-
ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (2~
7?5 diethylamino-ethyl)amide {(Compound B0) determined in
| biochemical assays. This indicates that 5-(5-fluoro-~2-oxo-
1,2-dihydroindol-3-ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-diethylamino-ethyl)amide (Compound 80)
readily penetrates into cells. Consistent with the
30 biochemical data {(vide infra) indicating that 5-(5-fluoro-2-
oxo-1,2-dihydroindol-3-ylidenemethyl) -2, 4d-dimethyl-1H-pyrrole-
J-carbexylic acid (2-diethylamino-ethyl)amide {Compound 80)
had comparable activity against Flk-1 and PDGFRP, it was also
found that it inhibited PDGE—depéndent_receptor ‘
35 phosphorylation in cells with an ICs #alue of approximately
0.03 uM. The ability ¢f 5-(5-fLluoro-2-0oxo-1,2-dihydroindel-3-
ylidenemethyl) -2, 4-dimethyl-1lH-pyrrole-3-carboxylic acid (2-
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Ser tm o b-GRAENESRAL Ko WHERENEL 1 HeoTeEnhor Syt esbey hivd Aeidnd2-NY)

unl ess 9i ber W S&i 151 o o | 0 e e
AT e i e e R e e
subcul ter et tRherle skt i wieh neyalGwevidrnenpfopl- A3nl. aspMdet Ehiisned by

the Myc C t (.G,bco).. | |.s. are harvested at or ne conf | uency
wten 0 GRG0 e d SRl FoBh VER S Mer e oo s o o
resuspeirdexkute sMyeridicd RS lomiediZaMI Wik estts FRS)1dtoed £ pai titeall ar

co%ent reatJ{ neraarid btlhoeocf:eolzé S a%.leeri n%l anted into the hindflank of the mce
(8°- 107 e per- group, PAGY6 -5 cel | s/ ani mal ) Tunor growth is
measur ed ovelrn Rddi ti®nveek e arsimy treniaricaly pef S - BTl om AQesSx&F €

cal cul t?j_. a r oduct, of, .| engt h i, dth X hei gé,u_l_ss ot herw se
i ndi cafle’ : Ga%yvdaﬁol[}enéj%érea ga%%‘ﬁ ameed:)hl}’\sqll)ng{l't%ecp@% n]tsrhfﬁye’ﬁq el'\é\%'t
‘conpourmisriaxydiic akl@ . (t2-ddediyilemti (dOMIBy Ioramia DEMnmamda B0 el i ver ed
by 1P i;nj&6ion ; i ffer oncentr.ations ener.al ly starti at day one
after ilrrpq ;bn ta&%%.nq; ﬁﬁ%ﬁ%%ﬁA%leﬁ% %%55%“&5# (§:Iyllc§'v‘\7-lJ'r?gﬁ1 tﬁﬂrocrerlgln?/asi on
nodél has lEddeate el digdndaicdpendane pemd iff@ratherceva spatrisen off delersapeuti c
val ue c% 3%, effd f th corrpoung.% i,de tifiC'TId to selectively inhibit
KDR/ ELR-T récept 5(ram%81%\éo?an etféjozfs\% /bbl(%%zi P /rU§8T/S(?4§§§1dlﬂ'reo%’edure
cells quiesced by overnight serum starvation were induced to
undergo DNA synthesis upon addition of the appropriate
mitogenic ligand. As shown in Table 4, 5-(5-fluoro-2-oxo-1, 2-
20 dihydroindol-3-ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (Z-diethylamino-ethyl}amide (Compound BQ)
inhibited the PDGF-induced proliferation of NIH-3T3 cells
overexpressing PDGFRB or PDGFRa with ICs; values 0.031 and

0.06% uM, respectively, and the SCF-induced proliferation of
25 MOTE cells with an ICso value of 0.007 uM.
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8 week old nude mce (fermale) (Sinonsen Inc.) are used as experinental
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(concu rpﬁ@ﬁﬁtf1qpruﬂT3§arva ion), pdbr ta |

were stinfitkted with 2HA nazm rhOSBE-Pad 15 ni Pal00g\i n
stinula??dh“°&éFF§”M€P | ysed and nnunopreC|p|tated with an anti-c-kit
ant i bogly. oeébﬂ“lf’ﬁgéﬁ‘.@@%&s@%tm%@pd@rﬂeﬁﬂ beie! sere, detern ned by Vestern
bl ot t i NY.0eMichi RROLIs FRIRAEI GIN- were serum starved and

pre-tr eatDedemlt\hd ueON M dm-gS 2 dest NI hedf 3f oﬂlishapplaesﬁappyd:m on
exper i npr‘?ﬁ‘segmssd (BéFF% WP‘E Sﬁﬁa‘f@ﬁ @z@@oseldel trges ing ﬁofaﬂ% vvel | dilsh, in

100 | RPM 2als, a 2004
VK)§1160814 PCT/USOl/04813 the plate was |ncubated for 48 hours After 48
hours, 10 | A [ 5- di.nmet.h thlaz i phenyl
tetrazollunlﬁr hgag? agggggaeg §2&F dive Snlﬁégbgﬁé BTWRL%

the biochemical and cellular activities of 5-(5- fluoro ~-2-oxo-
1,2-dihydroindol-3-ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-
¢carboxylic acid (2—diethylamino—ethy;)amide {Compound 80)

10 supporting the conclusion that this compound crosses cellular
membranes. Further, it can be concluded that the cellular
resgponses are a result of the activity of compoung 80 against
the indicated target. In contrast, when tested in the -

‘presence of complete growth medium in vitro, substantially

"5 'higher concentrations of 5-(5-fluoro-2-oxo-1,2-dihydroindol-3-
ylidenemethyl)-2,4~-dimethyl-1H-pyrrole-3-carboxylic acid (2-
diethylamino-ethyl)amide (Compound 80) (>10 uM) were required
to inhibit the growth of a variety of human tumor cells (see
Table 5). This indicates that the compound did not directly

20 inhibit the growth of these cells at concentrations required
to inhibit ligand-dependent receptor phosphorylation and cell

proliferation.
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hours. Acid isopropanol (100 | of 0.04N HCl in 5 isopropanol) was added and
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cytotoxic effect A nmeadifF M4t effectjveness apnd cell toxicity of a 30
conmpound can be obtai ned by determ ning the therapeutic index, i.e.,

| Gg% L0O0. | Esdefihe ddve Tt e achH lab 5% iwrHoiaktainedcdy be

neasur aghuHaa s ahard ASchid ques; $ug ' hergin. LD50,
t he dosage v?/ni crﬁgtresul.ts in 50%tolxi ciﬁé&%%%%s@g@&r}ggns&h&%e; st andard

techni §FE$easENA] JWDIneght Lutgigns 32— B85 Fanrroi2-awstHods, 65: 55. 63), by
measur ign&ihe i3 8f1 il o ! (Ko Zen ews ki |l_emaert, 1983,
J. I'munol’. et hods, 193 04 eAw%ﬁm%l@gsﬁpé&%@&g’m 64: 313,
Decker CAF&MYHidh RVt t el letded,amging tatiinol ). amvisiehoddit  the5ese) ofor by
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therapeutic i ndex are preferred. The therapeutic index should be greater
t han 29epEEméngl-y JCsp evdlues Yorenpprbcplated obf ythe ¢enganBrRtion
of compound that inhibited the growth ¢f cells by 50% relative

-

to untreated cells. LDsp values were calculated as the
concentration of compound that caused a 50% reduction in the

15 number of cells relative to those at the start of the
experiment. _

A more relevant cell-based assay in which to evaluate the _
anti-angiogenic potential of 5-(5-fluoro=-2=-oxo-1,2-
dihydroindol-3-ylidenemethyl) =2, 4-dimethyl-1H-pyrrole-3-

<0 carboxylic acid (2-diethylamino-ethyl)amide {(Compound 80) is
the in vitro mitogenesis assay using human umbilical vein
endothelial cells (HUVECs) as a model system for the
endothelial cell proliferation critical to the angiogenic
process. In this assay, a mitogenic reéponse, measured as an

25 increase in DNA synthesis, is induced in serum-starved HUVECs
upon addition of VEGF or FGF. In these cells, 5-(5-fluoro-2-
ox0-1,2-dihydroindol~3-ylidenemethyl)-2, 4-dimethyl~1lH-pyrrole-
3-carboxylic acid (2-diethylamino-ethyl)amide (Compound 80)
inhibited the VEGF- and FGF-induced mitogenic response in a

30 dose-dependent manner with ICsy values of 0.004 uM and 0.7 uM,

respectively, when compound was present throughout the 48-hr
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VEGF has been recognized to be an important survival

factor for

endothelial cells. Since 5-({5-flucro-2-oxo-1,2-

S dihydroindol-3-ylidenemethyl)-2, 4-dimethyl-1H-pyrrole-3-

carboxylic acid (Z-diethylamino-ethyl)amide (Compound

80)

inhibits the VEGF-dependent mitogenic response of HUVECs, the

effect of the compound on HUVEC survival was investigated. 1In

these experiments, cleavage of the caspase 3 substrate poly-

30 ADP-ribosyl polymerase (PARP) was used as a readout for

apoptosis.

HUVECs cultured in serum-free conditions for 24

hours exhibited substantial levels of PARP ¢leavage, as

detected by the accumulation of the 23 kDa PARP cleavage

fragment.

This was largely prevented by the addition of VEGF

35 to the cell medium, indicating that VEGE acts as a survival

factor in this assay.
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conpound al so inhibited SCFstimulated c-kit phosphorylation in acute
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values 0.031 and 0.069 M respectively, and I feration
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(VW) FIMEWF -0090. 030. 004 1/ KDR PDGFRa0. 0080. 030. 031 PDGFRONONDO. 059

FGEBO.&QNDQRqu#gtﬂﬁzaéygél J3.d207 ND = Not Deternmined Determ ned using
reconbi nant enzyme Determned using serumstarved N H 3T3 cells expressing

E' | k-1 3 Detier m B isniayy As@nuunsEamnealuquCwuaa&emmmm@&au&sng

Ser um ot arvedenid 313 Ce'ffil B B2arnd SPRCRES IORv e hried st ng

serun}sh@wwGQLWﬁ%E1&ﬂﬂh&d&nemethylJ—2 4- dlmethyl lH-pyrrole-3-

carboxylic acid (2-diethylamino-ethyl)amide (Compound B0) was

15 studied in subcutaneous (SC) xenograft models using human

tumor cells implanted into the hindflank regibn of athymic
mice. Following implantation, tumors were allowed to become
established to a size of 100-550 mm’ prior to starting oral
treatment with the compound.

20 Daily oral administration of compound 80 caused a dose-
:dependent inhibition of A431 tumor growth when treatment was
initiated after tumors had grown to a size of 400 mm’.
Statistically significant (P <0.05) inhibition of tumor growth
was seen at doses of 40 mg/kg/day (74% inhibition) and

5 B0 mg/kg/day (84% inhibition} (see Table 6). In preliminary
experiments, a higher (160 mg/kg/day) dose of the compound was
not more efficacious against established AﬁBl tumors than the
B0 mg/kg/day dose. In addition, mice treated at the
160 mg/kg/day dose of the compound lost body weight,

30 indicating that the higher dose was not as well tolerated.
Similar results were obtained in an experiment in which A431
tumors were only allowed to reach 100 mm® in size {see Table
5). In this second experiment, complete regression of the
tumors occurred in six of the eight animals treated at the 80

35 mg/kg/day for 21 days. In these six animals, the tumors did
not regrow during a 110-day observation period following the

135



As shown in Table 4, there is a general agreenent between the bi ochem cal
and cellular activities of 5-(5-fluoro-2-oxo0- 04 AUG 7004
1, 2-di hy i n@ﬁl -3-ylidenenet hyl)-2, 4-di methyl -1 H pyrrol e-3- car box3yI ic

aci d (2- dV&WHPH? ni no- et hyl ) ani de (Conpound 80) 10 suppor PEHYSPHESI
conclusion that this conpound crosses cellular nenbranes. Further, it can
be con@tHRE theRatfeneel | I akher egporrbsabrein whsaght the theomstivity of
conpou j nst i ndi c 1 t. 4. r in the
P ctence B ol o o ot T e e T s I s R
concentFHRBIER e R (BIdreendx@f | t reatthyalt ovhtbl eGmpound 80.
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t heSgr dwtardifh v neaimicit i~ Jofy hicbementetiw L ice? | 4-d seet hifhblie-mycrdhes3+ ndi cates -
that t , i.d; not_ direc 20 inhibit_the growh of these cells at
concent&faat.l 0 s&;&g(f%l(rjded&t tcgléltmllb‘%/‘?’?rﬁ gézg]hdﬁd)eap%ln(%%n[g?%%%‘brf%rg]& at .
phos phéy Imgt/ikgy dand ras Ibegar olé Flertailicorat &9 dven AR 0fzksadD 01/ 60814 TABLE
5 PCT/ .04 Id. O ginl.C50. ( LIS0 (AM Line HT29Col on carci nomal022
A549Lu#§sg\(¥al?ﬁ%#%r;r‘%.é§f2 1= IS%O"\IS@\? ur?d’s& 920 carcinoma SF767Td i oma7. 914
A431Epi dernoid 6.018 carcinoma 5 Briefly, the results shown in Table 5 were
obtained by incubating cells for 48 hr in conplete gromh nmediumin the
presence of serial dilutions 5-(5-Fl uoro-2-o0xo0-1,2

di hydr oi ndol - 3-yl i denenet hyl ) - 2, 4-di net hyl - 1H pyrrol e-3- carboxylic acid
(2-di ethyl am no-ethyl)am de. At the end of 10 the growh period, the
relative nunber of cells was determned. |CSO values were cal culated as the
concentration
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Thaese experiments were

15 comparing the size of the tumors for animals that were treated
with ¢ompound 80 (n=8) to those of animals that were treated
with a vehicle (n=16) on the last day of the experiment,
the two-tailed Student’s t-test. '

The efficacy compound B0 against established human tumors

20 of different origins was determined using Colo205
carcinoma), SF763T (glioma), and NCI-H460
carcinoma} xenografts (see Table 7).
conducted using 5-(5-fluoro-2-oxo-1,2-dihydroindol-3-
ylidenemethyl)=-2,4-dimethyl-1H-pyrrole=-3-carboxylic acid (2=~

25 diethylamino-ethyl)amide (Compound 80) administered orally at
80 mg/kg/day; a dose that was effective and well tolerated.
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renoval of 5-(5-fluoro-2-oxo--1,2-dihydroindol - 3-
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survi vaknii3 Q0% AAARINenLa BN the TS caliBS 19318 deilgal e thatl

conpound 80 induced apoptosis in endoth el'I's’in culture in the
pr esenéahdbitVpaF cor®ated| ovithe Eﬁhﬂ@é@ytSE@dﬁebcpntEbﬂl@a@wpayasun

EStablE%EEQIZQQQra¥eQ%Q%ﬂ %§1oﬁh%f'Qh%'%Qp%EEh@%E¥ Ob_values were

5- (5-fluoro-2-oxo-1, 2-
d|hydréﬁﬁ&@ﬂageﬁlPGEN§W@@H9DB 2unodi. gaeiegl ofHLppr poliaads thesonad c acid

(21@'eBEékaEEEQt%HhmHk%”Eﬂé E@RBBQHBdtgokuW@§ %?z%%“@%e hb3eS 4 QHE%E?OUS

(SC) xenograft nodel's u3|ng human tunor i nplanted into t I ndf | ank
r egi-‘ontBRtahAgnPeeritagate |Wé\ﬁbnghﬁnﬁpam:éﬁpoﬁﬁlﬂenﬁhg weretalilewed to
beconestastabl isshedds@ . a size of 100-550 mmB prior to starting oral

Although 5-(5-fluoro-2-oxo-1,2-dihydroindol-3-
ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (2-
15 diethylamino-ethyl)amide (Compound 80) inhibited the growth of
all the tumor types shown in Table 7,'there was a difference
in the response of the different xenograft models.
Specifically, the growth of NCI-H460 and SF763T tumors was
arrested or greatly slowed whereas the Colo205 tumors, like
20 A431 tumors, regressed when treated with 5-(5-Flucoro-2-oxo-
1,2-dihydroindol-3-ylidenemethyl)-2,4-dimethyl-1H-pyrrole~3-
carboxylic acid (Z2~diethylamino-ethyl)amide.
In order to determine the molecular basis for the
difference in response between xenograft models, the SF763T
25 tumors were studied. .Therefore, SF763T tumors, which were
less responsive to treatment with 5—(5-Fluoro—2-ogo-l,2-r
dihydroindol-3~-ylidenemethyl)-2, 4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-diethylamino-ethyl)amide, have been
evaluated at the molecular level using immunochistological

30 techniques to determine the effegt of traatment with the
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treatment with the conpound. 20 Daily oral adm nistration of conpound ?%\kﬁ
caused a dose- dependent inhibition of A431 tunor growth when treat mepu JO04

initiate f unors had grown to a size of 400 mmB. St
Si gnific;%@ %@584% 05) inhibition of tunor growth was see‘ﬁ}féﬁgod@g%g of 40
ng/ kg/ day (74% i nhi bition) and .5 BO ng/ kg/day (84% i nhibition) (see Table-

6). | n SRR har RS EYIRERSS W o Tilghdr (1160 CRRARGES) L rdsdd of t he

conpoung;\as fdrcaeousiReal R a3LA fhan the
80 ny/ kg/ day F ose H%%aﬁilsilon m ce treated g tityI gg%%ﬁ%g%}lk%%%ﬁose of
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A431 tunors were on |l owed to reach size (see Table 5). In
thi 8 sadormdveaserli ﬁ@@mt@orfﬁﬂv@t)e r dgmagohantofloghealt eveltsasdonr ofd i n si x

of the saif s HEaRLed A e B3 FUbkoldaycbar 2Ludausy n these

Ssi x ani mals, e tunors not regrow servat | on period
foll ovmrle:gittdqeei W0 @edapl@e2004 viaDi01L608¢4tPATEUSO1L048180erdssakntr eat nent .

|n the g anl oRLs LAgUBLGR ENfebNIRG Sy HEOLEWS bR BoLaLdR 8LA8 §000- 3000

mB), the tunors regr response to a second rod tment with

corrpouHGFBB@:as PApér tant Lyini anainhleftreatydewpemdmmpsuna 86;fluoro-2-oxo 5
di hydr oi ndol | idenenet hyl ) -2, 4-di net hyl -1 H pyrrol e-3- carboxylic

ac]r%l (§°“‘él’aéteﬁylt8rr13ﬁo3th9l'ia Hetf‘%ﬁp%ﬂﬂ ‘8%5ea‘éreB@¢rng§?‘déysﬁas been

wel | teherabedci8vennwhgnrdespdt oBORLLRAUOHS! Yo E9F 1 HPER Ebﬂezlggogexs 200 0
4 AUG 2004 VO D1/60814 TABLE PCT/US01/04813" I ni t1'al Compoundo- Val Ue
0.

Tunor ( A§FREEday) PRRNBLOSEA vORLREtdan) of nkeyosoedll 38y0L 062rab0a074
(36)0 QA3 20342686} 0. 43Aors that were treated with compound 80.

These tumors had half the mitotic index of those in vehicle-
15 treated tumors (déta not shown}. The effect compound 80 on
MVD and tumor cell proliferation indicates that the compound
has profound anti-angiogenic and anti-tumor effects, even
under conditions in which tumors do not regress.
The ability of compound 80 to inhibit PDGFR
20 phosphbrylation and subsequent signaling in vivo was also
evaluated in the SF763T tumors, which express high levels of
PDGERB. Treatment of the SF763T tumors with compound 80 -
strongly inhibited PDGERP tyrdsine phosphorylation in
establishea SF763T tumors. Compound 80 also reduced the

25 levels of phosphorylated (activated} phospholipase C gamma
{PLC-y), an immediate downstream indicator of PDGFR activation.
These data demonstrate that oral administratien of compound
B0 causes a direct effect on target (PDGFR) activity in tumors
in vivo.

30 Based on the demonstration that the ability of compound
80 to inhibit VEGF-dependent signaling in HUVECs 1in vitro was
long-lasting (vide supra), the efficacy of the compound was
evaluated when the.compound was administered infrequently in
the Colo205 tumor model. As shown in Table 8; 80 mg/kg (91%

35 inhibition) and 40 mg/kg (84% inhibition}) were efficacious

when adminietered daily, but not whon adminicroarad twica

<0J




80 93 (40) 0.002 100 40.75 (40) 0.015 10 61 (40) 0.059 P Coound 80. 5
Briefly, the results shown in Table 6 were obtained using A431 cell s [(0Ai5% 2004
x 106 cel | s/ nouse) which were inplanted SC into the hindflank region of
athym c MWQRYOBHi |y oral administration of PCT/US01/04813

5-(5-fl uoro-2-o0xo0-1, 2-di hydr oi ndol - 3-

yl i denEREKAYH) - BRAcanFEeRl - 2HRAPNES| 8035 &fhERPPORNELIEP ((2600ma/kg)

di et hyjagi mgh%byl y8stde (CarRouRyd 8Qk ng@tg %@0 @%% 3@%%91 c%ghixglse or

vehi cl e control began when-tunors reach |cate aver age volume.
Tunor stwapss nehsnr edmuysi agevedntwicecakepdl's QMGGBﬁﬂumgvahaﬁetwaﬁ

cal cul t p I | ' P-val ues were
calculgégg gﬁd ggn agggﬁ%tQ%ﬁg ggg%Egéyrhggguﬁggghggkeéﬁdnals t hat were
tréhtednEMﬁqhecohpoanda8blghes)dbeEthoée ehoamﬂnhbsnbhau weaé dpeahgd with
a vehi 6 h X talled
Studen%ég %Qn% $?9 9% Se ?%éggxcgkp%ﬁﬁ & ggéhgﬁgg #é Fl&ﬁe hunﬁn

t unor sarOwdthdit f engné expgrmmemastdenern1ned usi ng CDI0205 (col on
carcinoma), SF763T (glioma), and NCl - H460 (non-snall cell lung carcinomg)
xenografts (see Table 7). These exgéé € were conducted using

5-(5-fl uoro-2-o0xo0-1, 2-di hydr oi ndol £€E denenet hyl ) - 2,

4-7d1 et hy b—d4py++-oet-e—3—ear-boxyp-i-eragi-d {2 25.d:°+b"L°n1““ et-hyl)ani de
( Conpound ch’é&ﬂ n| st dr&EFUFRGY Ny ht § g@\"‘rhﬁ a doY8l%ai whs
effecti ve Lol erated..201 O 4 _AUG 2004 \Mg 0160814 TABLE 7
PCT/ USO1/ 04818°8% ni t ATW@FeTﬂﬁﬁlevaannr5@nh|b|f|nn P- 21082 Vol ulre (day)
(nMB8) A43LEpi der mi H1608% wagkd 0D L7 NS
! 80 Daily . 91 0.035

Twice weekly . 19 NS

Once weekly 0 NS

40 Daily 84 - 0.028
Twice weekly 36 NS

NS: not significant (P >0.095)

Briefly, the results shown in Table B were obtained using

Col0205 cells (0.5 x 10° cells/mouse) that had been implanted
5C into the hindflank region of athymic mice. Oral

15 administration of compound 80 according to the indicated
schedule began when tumors reached 400 mm’. Tumors were
measured using vernier calipers and tumor volume was. -
calculated as the product of length x width x height. P-
values were calculated by comparing the size of the tumors for

<0 animals that were treated with compound 80 to those of animals
that were treated with a vehicle on the last day of the
experiment, using the two-tailed Student’s t-test.

ii. Efficacy of Compound 80 in a Model of Disseminated
Disease

25 _ ,
In addition to supporting the sustained growth of solid

primary tumors, angiogenesis is also an essential component
suppeorting the development of disseminated disease due to
metastasis from the primary tumocr. The effect of compound 80 on
30 the development of disseminated disease was examined in the Bié-
Fl mouse melanoma lung colonization model. In this model, B16-F1

cells inoculated intravencusly via the tail vein of athymic mice
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A431Epi der moi d40084 (36) 0. 001 Colo0205Col on37077 (54)0.028 NCl - H460Lung30061
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tunors reached the indicated size. Percent inhibition conpared to the
vehi cl@s loratedroonturgls griodipf was twedcsl atZsl soverph nBabhbh BF ehel

i ts- P-val t i i
any el e A e e B A P SETRIIAEP LML Baicla e
ani mal she thatddracdb bedrb-iFeatel v it the hehy d e, evslugtediedy wo-tai l ed

Student's t-test. Altho - (5-fl uoro--2:0x0-1, 2- di hydroi.n - 3-

yl i dMEHEtIRASLS f%%ﬁéﬁ p@érjjf et érg%?eb&%%jcg%%?%ﬁt( g:q-lig

di gt hydaupdmetety | Qaaniidh ol a ¢ evhidi deds ¢ hengeomé h of all the
tunor types shown in Table 7, there was a difference: in the response of

. the different xenograft nodels. Specifically, the growth of NCl-H460 and
SF' 763T tunors was arrested or gresisy sl owed whereas the Col 0205 tunors,

| i ke 20 A431 tunors, regressed when treated with 5-(5-Fl uoro-2-oxo-

1, 2-di hydroi ndol - 3-ylig¢d metdyi =2 AA- ey kS TRy T B9, .Ccar boxylic
aci d (2-diethy|arrino-etE;‘/h‘lﬁ)d’!z;méﬁg.htln(ﬁ(%r:ie%rﬁ'ltn(k)l‘)i é?éﬁﬁine@tﬁgiﬁglecular basi s
for the ference—nre SAVARSS) fret TT1 )\cllugl_g.ft mocets—the—SH763T 25
tunors wer edesr\luc i%d. Ther@f'érje,% F?ng f unors, which were | ess rlesponsi ve
to treatmgnt._with 5- (8L Fluoro-2-0x0-1_2¢

di hydr oi nddlammapndleneret Byl4)l- Z, 4-8dnet hyl - 1HRrr ol e 3-<EHboxyll i ¢ acid
(2-diethy|qnino-ethvl)anidp‘ have heen | evaluated. at the molecullar | evel
'usi ng i mMmingH™ hdPcs chri-gues—todetern e—offedt—df treatnent
with the 262 0 4 AUG 2006 WO 01/60814 PCT/ US01/ 04813 conpound. These

siAdi es werkgiedilti althg eefdldtsedhiarn Hits Tallfor® e RataidedSREEIR t unor s
are hi - W arized pwi ] GIRMES t lgs | YRY -waely the

endot t?gﬂyé\sl\éggﬁllgerrépégr hw(c:itprebfégn& are lh%gdr??e%kll Séslui ted}tf or sl(:%:tcf“csllli,le{I of

tunor $xHr eebisénodensi via( MiB) Lakdmiiféhi- stléFegvear &VaPLEHI 8A1dY SF763T

tumor g, 51epdiccat 8¢ Lhfknk BFUYRd IARIIAR &b 3l B sdlad/day (n=10) or

vehicle (n=18) for 24 days after tumor <¢ell inocculation. At

15 the end of the treatment period, the mice were sacrificed and
.their lungs removed and weighed. Percent inhibition was
calculated by comparing the lung weight of those animals that
had been treated with compound 80, with the lung weight of the
animals that had only been treated with vehicle. P-values
20 were determined using the two-tailed Student’s t-test.
D. Examples of Biological Activity.
- Examples of the in vitro potency of compounds of this
invention are shown in Table 2.
CONCLUSION
25 In studies to investigate the‘pharmacokinetic
characteristics of the compounds of the preferred embodiments
of the present invention it has been demonstrated that oral
administration of a single dose of said compounds resulted in
high oral bioavailabiiity in mice.. The good-oral
30 Dbiocavailability and linear pharmacokinetics indicate that the
compounds of the preferred embodiments of the present have

favorable pharmacokinetic characteristics.
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reduced MVD relative to vehicle-treated controls, consistent wth an

anti - angi ogeni ¢ mechani sm of action for conpound 80; MWD was 24.2 @846
animals treated with conpound 80, 10 conpared to 39.3 5.7 for those that
were tred¥@d41#8h just the vehicle- As anticipated fron1?¢¥m%§§ﬁﬁﬁated

tunmor gromh arrest, a pronounced inhibition of tunor cell proliferation
was evi dent Inn achghinrisort, ha:the/\/e:rc&nptmaa:tsacbﬁmiﬂe qmq:fmnniacB(émbo‘Eh‘mtiaerrs had
hal f thef_l_rp totic esendcex of those a|J‘:nev |e%lte 1n eat ed L{{ﬁD data not

shown) Precy co&poﬁﬂf%ﬁf ndﬁ r cél é) ﬁﬁs%ﬂ$

i ndi canﬁmatsreatacthe’zwnmcfurﬁhe rasnmmmm aimarmngimmmloc—an’d(mhtand unor

ef f ect er. condi ti.ons, i,n whi ch tunor,s do he ability
of con%(?&% 8Uht15 AT VeBER 28 sHSE SRS R A or? %ggél?e it i gnal i ng |
i ][1 yi \[/)gz\gs:e@lnw f@\talslt&hef ﬁ:sug. tﬂgt&‘%?&fstmummh £ e qud»@w%ees&rhl glh |l evel s -
o] P Tr of, the SF763T tunars wt conpoun ) ngly
i nhi bi £&4 *PBEE Rﬁ%ﬁ&?ﬁﬁe%ﬂ?ﬁﬁ% Ja i) E‘%I <o f%‘?l’ tunors.
Conpourdmpduakso ofe dhee ¢ ridte rifed eMtlddl ik ngRosFEheny @tre_@e(n&ct i vat ed)
phosphol i pase C gg %&LC-7) an |nned|a%§ downst ream i ndi cat or of PDGFR
act i vatP3RNt1PReSd SqatendBisn Shea ey 14 S0 i AN 2EEnRG M4 Of &F t&ortpound 80

causes aa @i -eCRTEf fiaebleRd angeingiRigen®)s iact | vohy iiskehtish itheMirvo 30
Based on the denpnstration that the ability of conpound 80 to inhibit

VESE- dBPRRAERE 81 gAGAHG SiYm HDFECOTPR WS 8fvv§§e PGﬁ&#&?ﬂ ng (vide supra),

the ef &heaaymehtbhe fCcempOBRE sWaT lel\v@lntaabad mh@mttheh@omqaﬂd-was
adm ni stered infrequently in the t unmor shown i n Table 8,

80 ny/ Qapegéﬁx&éstyﬁﬁﬁbpﬁ BhRY SRR aﬁgpr&go(fs&%fﬂﬁﬁ. BTE“FoﬁPdwéPé dff i caci ous

‘ashen AdwirBi piebgendai Ix)ésgbwsen@tf \M&&Enadﬁ%”uibﬁlled'eﬁ.w eQda@teélAUG 2004
WO 01/ 60814 PCT/ US01/ 0481 In contrast, a higher dose of conpound

80 (1C0ChyFkdIUVEEE) | ﬁﬁﬂ-BPt]-aGGZIO/ L5 EBEORY FRE gF’gv\APHGgﬁ est abl i shed

Cal 9205« pkHEBE 5gWREA-38RT Be3her ed itviceereakky, pogggeshiangrt Rat et hi s
conmpound can dermnstrate efflcaityl when adm nistered 5 mfreguently at a

hi gher 28858, MYelehGul8ukE™Adt 66 tFaf tdBEt A ByFReRsEmay BB det'er mi ned by
t hose wbhbrekrdi nanhy skinpbbuhBAst BE taet pekEbeybduBRlbedenpatisMeAt ghieon.

. present invention do not directly inhibit the proliferation of

tumor cells in complete growth medium except at concentrations
20 2 to J orders of magnitude higher than those required to
inhibit the ligand-dependent mitogenic responses. In mouse
kenqgraft studies, the compounds of the prefered embodiments
of the present invention inhibited the growth of established
human tumors of wvarious origins in a dose-dependent manner and
25 at concentrations that were well tolerated even upon extended
(>100 days) dosing. At 80 mg/kg/day, the compounds of the
preferred embodiments of the present invention induced
regression of large established A431 and Colo205 tumors, and
caused substantial growth inhibition or stasis of SF763T and
30 NCI-H460 tumors. In mice bearing SF763T tumors, the compdunds
of the preferred embodiments of the present invention caused
reductions in microvessel density, phosphorylation of PDGEFR in
the tumors, and mitotic index in the tumor cells. At this
dose, the compounds of the preferred embodiments of the
35 present invention also inhibited lung colonization by BlG;Fl

tumor cells 1n a model of tumor metastasis. Regimen studies
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10 TABLE 8 Dose Frequency% I nhi bitionP-Val ue (ng/kg) 160Twi ce weekl y520. 085

Once weekl y17NS BODai | y910. 039 Twi ce weekl y19NS Once weekly__ ONS (4 AUG 2004

40Dai | 840, 028 Twi ce weekl y36NS NS: not significant (P >0. <§9 Brlefly, t he
resul ts SKBRHOMY Tabl e 8 were obtained using Col 0205 celTG¥P14483706
cell s/mouse) that had been inplanted SC into the hindflank region of
athynidemboetr@t&b.t&a&dmmeisbm@bhm@sobfc@ﬂpopmdf&@r&dcemﬁbﬂ@m@mtbhe
.indicatgd schedul e be an en tunors rea %ed 400 Tunors were

neasur & &Q.n&‘&éF& er AT P s 2afd ™ tu 6Fﬁﬁé°ﬁ§s"h88Iculated as the
productdefiniengiredx dsidiyh theeghtevEdenmaluéstherencaLaubabqénhx conpari ng
the size of he t.u mers for . ~0Q ani n&b th % mer ated wth %o ound 80
to thoSELdFL5Ni /b & etﬁgppﬁgpgstfg 8 Rt erae Pgl8ﬁ“Fﬁe° Fast*Sday of
t hes epQQEEﬂEninvu&mﬂ@nthﬁstW@té&tbédlStBdQBBTStﬁmbeStlnlUhlEﬁficaCy of

Co und 80 in a_ Mgde f Dissem,nat sea e 25 In addjition to
sugBorPﬁﬁéoYh§5§&sF§Pﬁé§ygV8ﬁkﬁechg Fid ﬁFFﬁH?VlFEﬁﬁﬁs Sth5§eneS|s i s

al so aﬂoﬁlﬁéﬁﬁﬂbabeQlﬁiBOp@ﬁﬂfer&dﬁpeﬁ\bbﬂngHESdeﬂetﬁﬁ Atsehcdi ssem nat ed
di sease due to netastasis fromthe ErlnarXQtunDr e effect of conmpound

80 on 3DVEARlABvEPHARERt POFFH; BRRRPRIF¥42Y Ba%%dwéé%iéﬁi‘ﬁednl ¥i¥Re B16-

Fl - nnu&gsngigaoggthgagdcghoepzagmoauﬁgggl In this nodel, B16-F1 cells
i nocul ated intravenously via the tail vein of athymc mce 204 0 4 AUG 2004

W3 D1/ 60814 PCT/ USOH3 B 1P I8 Gz 978 198Tds sé’rPdmfrcFr mRLRRSOMs shown in
Tabl e 8naerakalagnbihnshiatkeBdotompBRAEEdo80tRé SPeFBLKgAday effectively

reduced the burden of Bl16--F1 cells in the ung as eval uated by
embodiments of the present invention are anti~-angiogenic
agents for the treatment of cancers, including solid tumors
and hematological malignancies in which angiogenesis and/or
15 signaling through c-kit are important in the disease
pathology. _

It will be appreciated that the‘compeunds, methods
and pharmaceutical compositions of the present invention are’
effective in modulating PK actlv1ty and therefore are

20 expected to be effective as therapeutic agents against RTK,
CTK-, and STK-related disorders.

One skilled in the art would also readily appreciate that
the present invention is well adapted to carry out the objects
and obtain the ends and advantages mentioned, as well as those

=5 "inherent herein. The molecular complexes and the methods,
procedures, treatments, molecules, specific compounds
described herein are presently representative of preferred
embodiments, are exemplary, and are not intended as
limitations on the scope of the invention. Changes therein

30 and other uses will oecur to those skilled in the art which
are encompassed within the spirit of the invention are defined
by the scope of the claims.

It will be readily apparent to one skilled in the art
that varying substituticns and modifications may be made to

35 the invention disclosed herein without departing from the

scope and spirit of the invention.
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measurenents of total |ung weight. These data suggest that 5 conpound 80
can inhibit dissem nated di sease |n Vi vo.
I nhi bition P-Val ue Conpound’ 8 0

m ce that had been inoculated with B16--Fl tunor cells. (5x105

ceIIs/nnuseAlwipatéﬁtbahhdvphﬁllwbeeowertht@éh@d dal ke With orally
adninisteregaco ound 80, at , 80 /k%(daé n=10) or _ vehicle (n=18) for

days afPeF?!

%%I?f?nbEﬁFEFFb

the nigrevere sacuhicrednangnviheibn! pagsaigaDVed]angdapehghedngPer cent

inhibitio

t hat

ﬂ%@fb%%ﬁl??%aﬁéﬁ DeERiCoPonARCBAtedi Py FRECrARGEWEPgRTCOEaMRe

anigral sxtbpt Hadi préycheendaiveated pubhivebishewak- ¥31=_e§§18$m'9r 8nd

det er m ned u5|ng the two-tailed Student's t-test.
4!yl“@&%ﬁﬁﬁ%st@fb?hénFﬁr9©F@be@obbn§9f©f60§ﬁpounds of this _
i nvention afge SOt fod aPl fu e r SONGE &%%cg§bé3 E%PQL Pchpygstigate

t he pharnmacoki netic characteristics o
enbodi REntRe RBT2EHECHA ebRrihe mkstnon of way @b@meUEH@nselamedtshat ora

Bi of og-edi viged

es” of

conpounds

adm ni f [ d or al
R S A e e e

pR&r meltke Fet | CBuSdi £k eexdrple heln conpoubrist aice hee pe it eamsedoérrbbeh ment s

vorghl o5 phay gac h t stics. 205 0 4 AUG
2004 VI)01168%1 P%%f{ 01/3%%13 [ n g%d?%%%ﬁ?igkf b §ﬁ&

of the

enbodi TEHISLsting of"” may be replaced with either of the other two
|

15

20

30

terms. The terms and expressions which have been employed are
used as terms of description and not of limitation, and there

is no intention that in the use of such terms and expressions

of excluding any equivalents of the features shown and

described or portions thereof, but it is recognized that

various modifications are possible within the scope of the

invention claimed. Thus, it should be understood that
although the present invention has been specifically disclosed
by preferred embodiments and optional featureﬁ, modification
and variation of the concepts herein disclosed may be resorted
to by those skilled in the art, and that such modifications
and variations are considered to be within the scope of this
invention as defined by the appended claims.

In addition, where features or aspects of the invention
are described in terms of Markush gfoups, those skilled in the
art will recognize that the invention is also thereby
described in terms of any individual member or subgroup of
members of the Markush group. For example, if X is described
as selected from the group consisting of bromine, chlorine,
and iocdine, claims for X being bromine and claims for X being
bromine and chlorine are fully described. '

Other embodiments are within the following claims.
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TABLE 9 Vehi cl e Lung Wi ght( ¢ UG 2604
" Conpound_ 0.83 0.07 0.41 0.04 50 <O0.
001 10 BMRP¥E81k he results shown in Table 9 were obtai nRETRING4813t hyni ¢

t5=t hevehd of theseresirdR @i od,

cal cul ated by conparing the |ung wei ght of those aninals

e preferred

conpounds of the preferred



of the present invention are potent inhibitor of the tyrosine kinase
activity of the split-kinase domain RTKs El k-1/KDR and Pl SGFR, whi c[ipg‘grug 2004
i nvol ved in angi ogenesis, and the RTK c-kit, 5 a receptor for stemcell
factor (SCE) , that is |nvoI ved in certain hematol o her
concentrations, the conpounds of the preferred e%o%ﬁpf&egﬂ{ﬁqﬂﬁéﬁﬁﬁe@ent
invention also inhibit the tyrosine kinase activity of FGFR-I, a third RTK
i nvol ved-in_angi ogenesi s. Consistent with their 10 biochem cal activity,

t he conpotidaT 8(158 RAINERer red enbodi nents of the present invention
inhibit the |igand- dependent tyrosi ne phosphorylation of target RTKs and
the in vitro mtogenic response of human unbilical vein endothelial «cells
(HUVEGCs) &tA nuhabed of RdimbB@):or FG-, of PDGFR 15 expressing NIH 3T3 cells
stinulated with PDG-, and of MD7E acute nyeloid | eukem a cells, stimulated
with SCE In contrast, the conpounds qf thg prefé¥red enbodi nents of the
present invention do not directly inhiBit Ahe proliferation of tunor cells
in conplete growh medi um excigpt at wconteftrations 20 2 to 3 orders of
magni t ude hi gher than those rE d %D s bit the |1 gand- dependent

m t ogeni ¢ responses. | n NDOUE {aftﬂstudl es, the conpounds of the
prefered enbodi ments of t bk {1 nvention inhi bited the growth of
establ i shed human tunorstof Warifousorigins in a dose-dependent manner and
L5 at concentrations that wer® well tolerated even upon extended (>100
days) dosWh@fﬁlnAt 80 ny/ kg/ day, the conmpounds of the preferred enbodi nents
of the presentyi a 1 and
Col 0205 t uror s& ﬂ*%%Eeglrﬁdgﬁ%ﬁ%%%ﬁﬁéFﬁ‘ébfﬁg% 5%8»[ sy e Bty
SF763T ankkt&dahiCihettt64lidydlin hgdroky atkey, bEED)R] t-iﬂ&blb)sR el conpounds
of the préf(e)(hgli1 sembodi nents of the present |nvent| on caused reductions in
m crovess ty, phosphorylation of PDGFR in the tunors, and mtotic

index in the tRWse?&kéderoxﬁ\&hég}bﬁp cSiRffing bhByegROHMESalRT1, trhﬁldiﬁcﬁﬁﬁ[ red
enbodi ments of the 35 present .1nvention alsp in b ted Iung col onj zati on by

B16- Fl  tlyrexyalkoxyi eyano,muBI*Ro} ~NRDE(GH D SICOR , meyibsteroasyluands 206 0 4
AUG 2004 g@%@%& 44 PCT/ USO1/ 04813 denonstrated that the conpounds of the
preferred i rendts of the present invention are nost efficaci ous when
adni ni st ered dRP fyseldotddefedm ehel gtome eorsfstihf ef Aydrogemn halogeniatkyl, rihalomethyl,

hydroxy, alkoxy, ~-(CO)R'®, -NRR", aryl, heteroaryl, --NR'*S(0),R"*, --S(0) NR"R",
-NR’C(O)RY, --NRPC(O)OR" and --SO,R* (wherein R* is alkyl, aryl, aralkyl,
heteroaryl and heteroaralkyl);

R* is selected from the group consisting of hydrogen, halogen, alkyl, hydroxy,
alkoxy and --NRPR™
R® is selected from the group consisting of hydrogen and alkyl;
RS is --C(O)R'® wherein R'® is --NR''(CH;),R'? wherein:
R'! is hydrogen or lower unsubstituted alkyl;
nis 2 or 3; and
R'?is --NR"’R" or --N'(O)R"R™;
R’ is selected from the group consisting of hydrogen, alkyl, aryl and heteroaryl,
R® and R? are independently selected from the group consisting of hydrogen, alkyl
and aryl;
R'? and R'* are independently selected from the group consisting of hydrogen,
alkyl, lower alkyl substituted with hydroxy, alkylamino, cyanoalkyl, cycloalkyl, aryl and

heteroaryl; or
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activity of the conmpounds of the preferred enbodi ments of the 5 present

i nvention was detected in SF763T tunors in which microvessel density) Mgt 2004
reduced. Direct evidence that the conpounds of the preferred enbodi nents

of the present invention inhibit PDGFR phosphoryl ati 'E%pla ' in
vivo was al so obtained in SF763T tunors. 10 Taken t(?cgﬁeh%ﬁt esghggtTa
support the notion that orally adm nistered conpounds of the preferred

enbodi ment s of }he present invention are anti-angiogenic agents for the
treatment of cAReedR' maeicambimg tedorima hefaroeclo gidPhemat ol ogi cal

Tmportant i n (ke nracuELRORIRRERAS Bt of BydodRH b MR, £

conpoundsarylgR{zhods and pharmaceuti cal conpositions of the present
invention are, . effective in nodulating, PK activity 4 herefgre are 20
expected to beRefis grleqiediigm tbﬁawalaéaw%m&@éﬁwér%%a-r%@ﬂmﬁfc@mﬂtﬂﬁahd

STK-r el ate )ﬁl’?%deraﬁd One skilled in the art would also readily appreciate
that the present i'nvention is well adapted to carry out the objects and
obtai n the endsisdnd, Adwdnt ages nenti oned, as well as those ~5 inherent

herein. The nol ecul ar conpl E)é(es and t he net ?ods, procedures, treatnents,
mol ecul es, spe®i % PRATEAFRAGGAHTsAccRNalF SHE NS ei n are presently

representative of preferred enbodinents, are exenplary, and are not
intended as Ilimtations on the scope of the invention. Changes therein 30
and ot her?.UBesowdoindocsalt alclamokwhemin: | ed in the art which are

enconpassed w thin ol rit. ofothed { QN2 fined by the scope of
the cl ai ns. itﬁvdsl'Fé@Pfegh%qeyﬁgpégrgﬁ%ggziﬂgg g}liglgﬁe ed inthe art that
varying substi Utk @ogrogalondief nombithinedalkyl;be made to 55 the invention

di scl osed herein without departing fromthe scope and spirit of the
i nvention. | zo¥ doud;mud 2004 WO 01/ 60814 PCT/ US01/ 04813 Al | patents and

publ i cations mentoRAEGIRM LigeinFOEEL] RPN fRcRinBertiiiRablit@eaioddailyeyel s

of those skilled in the art to which the invention pertains. Al patents
and publamiati ons are herein incorporated by reference to the sane

R’ is selected from the group consisting of hydrogen, alkyl, aryl and heteroaryl.

3. The compound or salt of claim 1 wherein R®is N-(2-
dimethylaminoethyl)aminocarbonyl, N-(2-diethylaminoethy)N-methylaminocarbonyl, N-
(3-dimethylaminopropyl)aminocarbonyl, N-(2-diethylaminoethyl)aminocarbonyl, N-(2-
ethylaminoethyl)aminocarbonyl, N-(3-ethylaminopropyl)aminocarbonyl, or N-(3-

diethylaminopropyl)aminocarbonyl.

4. The compound or salt of claim 1 wherein R® is N-(2-diethylaminoethyl)aminocarbonyl

or N-(2-ethylaminoethyl)aminocarbonyl.

<10



5 extent as if each individual publication was specifically and
individually indicated to be incorporated by reference. The inventi ol AUs 2004
illustratively described herein suitably nay be practiced in the absence
of any elenent or elenents, limtation or IinitatioqiEmﬁAQEhhﬁnghEET
specifically disclosed 10 herein. Thus, for exanple, TA-each 1'nstance
herein any of the terns "conprising”, "consisting essentially of" and
"consisting of" may be replaced with either of the other two_ ternms. The
terms andS.cKpesanound onpaltef Paigelpessein s copteuny b selrsted fum ther grevidf
description ag% ngt of limtation, and there 15 is no intention that in the
use of sutHSt ‘and expressions of excluding any equival ents of the
features shown and described or portions thereof, but it is recognized
that various nodifications are possible within the scope of the invention
clainmed. Thus, it should be understood that 20 aJ{hqygh t he present

i nvention has been specifically disclosed by pre red enbodi nents and
optional features, nodification and variation—of the concepts herein

di scl osed may be resorted to by those,skiNegd in the art, and that such
nodi fications and variations are consigered #o be within the scope of this
Z) invention as defined by the appendedf/cl\inms. In addition, where features
or aspects of the invention are de59 DRe ternms of Markush groups,
those skilled in the art wd f the invention is also thereby
described in ternms of any indi ppber or subgroup of 30 nenbers of

t he Markush group. For exanple F~>X/1s described as selected fromthe
group consisting of brom ne, chlorire, and iodB?e, clainms for X being
brom ne and clains for X being brom ne and chlogine are fully, described.
O her enbodinments are within the follow ng claing~208 0 4 AUG 2004
REPLACEMENT SHEET WHAT IS CLAIMED: 1 _ A R°"D d of Formula (1): m
wherein: R is selected fromthe group comsfisting of hydrogen, halo,

al kyl, cycl koal kyl, aryl, heteroaryl, hetgroalicyclic, hydroxy, alkoxy,
--(COR15, --NR13R14, --(CH2)r R16 and O NRBR9; R2 is selected from
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hydr oxy, al koxy, cyano, --NR 13R14, --NR13C(OR14, --C(OR 5, aryl,
heteroaryl, and -- S(0O 2NR13R14: R3 is selected fromthe group consil#iAdf 2004
of hydrogen, hal ogen, alkyl, trihalonethyl, h drox al koxy, (CO R' NRL3R14,

aryl, heteroaryl, --NR13S(O 2R14, --S(O 2 NR13R14, Ifﬂ%
--NR13C(O) OR14 and --SO2R20 (wherein R2 is al kyl, aryl, aggﬁ%%fﬁgt]ag%ar yl
and heteroaralkyl); R4 is selected fromthe group consisting of hydrogen,

hal ogen, al kyl, hydroxy, al koxy amdmtiseefNR 13R14 R5 is selected fromthe
group consisting of hydrogen and alkyl; R6 fis --C(O RLO wherein R10 is

--NR11(CH2)"R12 wherein: Rll is hydrq,ge:f;lL/\ ower unsubstituted alkyl; n
is 2 or 3; and R12 is --NR13R14 or --W ) RL3R14; R7 is selected fromthe
group consi sting of hydrogen, alk Ar and heteroaryl; R8 and RO are
i ndependently selected fromthe gr -‘\ consi sting .ofd hydr ogen, al kyl and
aryl; R13 and R14 are independenid'y sehected from'the group consisting of
hydr ogen, al kyl, |owergal kyl sgbstiatuted with hydroxy, alkylam no,

cyanoal kyl , cycl oal kyl , @ heteroaryl; or 209 0 4 AUG 2004
REPLACEMENT SHEET R13 and ey conbine to forma heterocyclo group; R15
is selected fromthe group consi sting of hydfogen, hydroxy, al koxy and
aryloxy; R16 is selected fromthe group consigti png of hydroxy, --C(O R15,
--NR13R 4 and -- C(ONRt3R a ; and rig 1, 2-/8,0r4; or a pharmaceutically
acceptabl e salt thereof. 2_ The co Wefor salt of claiml| wherein: R6 is
R 2 wherein: R' is hydrogen or |ower
i S --NR13R14 wherein R13 and R14 are
~and R7 is selected fromthe group
and heteroaryl. 3. The conpound or salt
of claim1l wherein R6 is FFet hyl am noet hyl ) am noca. r bonyl ,

N- (2- di et hyl am noet hyl ) N- yTfam nocar bonyl, N

(3-dineth i | igrocar bonyl, N-(2-diethyl am noet hyl ) am nocar bonyl ,
N-(2- et hgﬂl%{%%éﬁﬁﬂ)ﬂﬁﬁrﬁgcar bonyl , N-(3-ethyl am nopropyl)am nocarbonyl,
or N-(3- diethylam nopropyl)am nocarbonyl.

unsubstituted al kyl; nis2or3;and
i ndependently unsubstituted lo )
consi sting of hydrogen,

6. A compound of Formula (T):

wherein:
R! is hydrogen;
R? is chloro, fluoro, or bromo;
R’ is hydrogen;
R* is hydrogen,
R’ is methyl;
R® is --C(O)R'® wherein R' is --NR"'(CH2),R'? wherein:
R!! is hydrogen or lower unsubstituted alkyl;
nis2or3; and
R'? s --NRR" wherein R'? and R'* are independently unsubstituted lower
alkyl; and
R’ is methyl.
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4. The conmpound or salt of claiml wherein R6 is
N- ( 2- di et hyl am noet hyl ) am nocar bonyl or AUG 004
N- ( 2- et hyl am noet hyl ) am nocar bonyl . 214 0 4 AUG 2004 REPLACEMENT SHEE‘P 15

The conpound or salt of claim1, wherein the corrpounqgi[}éé@r@t@@]@ﬁsﬁmthe

group consisting of: H 211 0 4 AUG 2004 REPLACEMENT continued N
and or an L-nmalate salt thereof 6. A conpound of Formula (I) (0 wherein:

R is hydrogen; R2 is chloro, fluoro,, or,brao o R30S 4 a8 1S
hydr ogen;7- q@ﬂ%ﬂﬁyr salpef ql%lml@be)‘fm%\ﬁmd(gﬁ’r? “ﬂle@lvi* }; cnr-h'z:fﬁ?néz
wher ei n: #.1s hydrogen or lower unsubstituted alky]; n. is 2 or 3; and
R' is -- Wwherein R 13 and R 14 are independently unsubstltut ed | ower
al ky]; and R 7RI'sishpéiogyh or Rd2r Onshbatii@ed @, REPLACEMENT SHEET 7. The

corrpound or salt of clalml wherein R6 is --COR wherein R3is --NR 1
(CH2) "R12 wheP &§ #or grandg hydrogen or |ower unsubstituted alkyl; nis 2 or

3, and R12 is gid ?rﬂi"*RWmi&elﬂ 183%1@1&!# cBilnﬂoufeqatfbﬂ@atgﬂm QERCRIIFMIP
selectedfrom-- CH2) 4 -(CH2)5 -(CH2)2 --O-(CH2)2 -- and

--(CH2) 2I\((@H39 -CHETH)s -~ --BCHH)he-be(@éhhrrdam - MNCHB) & HwA-wherein R6 s
3-pyrrolidin-1-yl propyl am nocar bonyl ,
3-nor phol i n- 4-yl propyl am no- car bonyl , 2- pyrrol I di n-1-yl et hyl am no- car bonyl

2- nor phog iTheAsophRiubd |o@§élﬂ@Pc§lﬁ1hDDthrem R®is 3-pyrrohd1n- -ylpropylaminocarbonyl,

2- (4-met hyl pi per azi n-1-yl) et hyl - ani nocar bony 2-
3-morpholin-4-ylpropylamino-carbonyl, 2-pyrrolld1n-1 -ylethylamino-carbonyl, 2-
morpholin-4-ylethylaminocarbonyl, 2-(4-methylpiperazin-1 -yl)ethyl-aminocarbonyl, 2-
(3,5-dimethylpiperazin-1-yl)ethyl-aminocarbonyl, 3-(4-methylpiperazin-1-yl)propylamino-

carbonyl or 3-(3,5-dimethylpiperazin-1-yl)propylamino-carbonyl.

9. The compound or salt of claim 1 wherein R® is --COR' wherein R'? is --NR"*R"
wherein R*? is hydrogen and R'* is lower alkyl substituted with hydroxy, aryl,

heteroalicyclic, heteroaryl, or carboxy.

10. The compound or salt of claim 1 wherein R® is --COR'® wherein R'* is --NR"" (CHz)y

R!? wherein:
R'! is hydrogen or lower unsubstituted alkyl,

nis 2 or 3; and
R'Zis --NR’R! wherein R'® and R' together combine to form a heterocycle.

11. The compound or salt of claim 1 wherein R® is -COR' wherein R'? is --NR"'
(CHz)nR'Z wherein:
R'! is hydrogen or lower unsubstituted alkyl;

nis2or 3;and
R'? is --NRR" wherein R'* and R together combine to form a 5, 6 or 7 atom

heterocycle containing a carbonyl group and one or two nitrogen atoms within the ring.

12. The compound or salt of claim 1 wherein RS is 2-(3-oxopiperazin-1-

yDethylaminocarbonyl, 2-(imidazolidin- 1-yl-2-one)ethylaminocarbonyl, 2-
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(3, 5-di net hyl pi perazi n-1-yl ) et hyl - am nocar bonyl ,

3- (4- net hyl pi per azi n- 1-yl ) propyl am no- carbonyl or 3 -(3,5 b4 AUG 200
- di et hyl pi perazin- | -yl)propyl am no-carbonyl. 9. The conpound or salt of
claiml1l wherein R6 is --CORLO wherein RO is --NR 3R

hydrogen and R14 is | ower al kyl substituted with hydrlg};gmgmgl\]$]s§—lﬁﬁ

het eroal i cyclic, heteroaryl or carboxy. 10 The conpound or salt of claim
1 wherein R6 is --CORLO wherein RO is --NR %CHZ)" R .2 wherein: R 1is
hydr ogen @Getratpiesryrindidivst- Nk&w@a)em@mnocaﬁbwl Groxppygalidimbyls - - NR13R14

I o = R e T L

wher ei n:  &ie)prapsl-piticegdongl 34(ewellydeosubsidin- iHyb2- oabkyﬂopylamnmcs:aﬂaomyi 8r and
R12 is --NR13R14 wherein R13 nd R14 to Ether conbine to forma 5, 6 or 7

at om het%ﬁ%é’?&l’ﬂr@&ﬁﬂ‘élﬂ?mﬁp roup and one or two nitrogen atoms
within the ring. 12. The corrpound or salt of claim1l wherein R6 is

2- ( 3- oxopi perazi n-1- yl)ethylam nocarbonyl,

2- (i mi dazbd.iTiercotnpound oo ral) ef dgthmahivhesar:bonyl , 2 213 04 AUG 2004
REPLACENMENT SHﬁgT%l(ltqet rahydr opyrimdin- | -yl-2-one)ethyl am nocarbonyl,
2- (2- oxopyr r ol PdiHYYF et hyl am nocar bonyl ,

3- (3- oxopi per ar? s | dfbg@r %baﬁt&@c@ﬂ&@nyﬂbmﬁ]o- (imdazolidin- | -yl-
one) propyl -am n caryb

3- (t et rahydr opW iiswle YPHSH 2-one) - propyl al ni nocarbonyl, or 3 -(2 - ox
opyrroli din- h‘;lé/%?argré)rﬁ -am nocar bonyl . 13. The corrpound or salt of
claim1l1 wherein g ydrogen; R2 is hydrogen, cyano, fluoro, chloro, or
bronp; R3 is phenyl; and R4 is hydrogen. 14. The conpound or salt of claim
| wherein; R is hydrogen ubstituted | ower al kyl, --C(O NR8R9,

unsubst i tM@&lec%P(FPR%nQ)PF S‘%JFO 1 }F!t?e{eé“ hydr ogen, hal 0, |ower al koxy,

cyano, aryl or g 1§£)Qr8%l!%e§ﬁ§ﬂmM&e%ﬂePﬂ§yu SC(Oit RS ehsabstititéd cydodixdr ogen,

aryl or al kyl; cted fromthe group consisting of hydrogen, |ower
al koxy, -e&r@R‘ - - aryI and heteroaryl; and 13 C(OR 4 R4 is

YR (G- RN %g 2 Tty A BB ORI Wigfh R0 1
i ndependen}dmgaemmé'ds hy@apédary! or alkyl;
R’ is selected from the group consisting of hydrogen, lower alkoxy, --C(O)R'-‘, .-
NR'® C(O)R', aryl, and heteroaryl; and
R* is hydrogen.

15. The compound of claim 1 wherein R® is --COR' wherein R' is ~-NR'(CH;).R "
wherein R'? is -N*(O")R"’R"* wherein R" and R'* are independently selected from the

group consisting of unsubstituted lower alkyl.
16. The compound of claim 1 wherein R® is 2-[N"(O")(C; Hs)zJethyl-aminocarbonyl.

17. The compound or salt of claim 1 wherein:
R® is selected from the group consisting of hydrogen, or methyl; and

R’ is selected from the group consisting of methyl, hydrogen or phenyl.

18. The compound or salt of claim 1 wherein:

R'is hydrogen;
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group consi sting of unsubstituted |ower alkyl. 16. The conmpound of claiml
wherein R6 is 2-[Nk(O)(C2 HS) 2] ethyl -ami nocarbonyl. 17. The conpound(drAU6 700
salt of claiml wherein: R5 is selected fromthe group consisting of
hydrogen, or nethyl; and R7 is selected fromthe gro ER

met hyl , hydrogen or phenyl. 18. The conpound or sal t%glt:’ﬁg@g:ﬂ?‘nﬁ Iﬁ}9\/\/r§§e21:E£TTn:

R is hydrogen; 214 04 AUG 2004 REPLACEMENT SHEET R2 is hydrogen, cyano,
chloro, fluoro, ,or bronmo; R3 hydrogen; and R4 is hydrogen. 19. The
conpound or saR{ IhydspgeneyRn Tuorgy o IOKYYr ogen; R2 is cyano, chloro,
fluoro, or brog®i.4f83:4-Sdydrogen; and R4 is hydrogen. 20. A pharnaceutical
conposition, corrp?'l sFng a conpound or salt of claim1l and, a

phar maceut i cal RY iglegkpgeabl e carrier or excipient. 21. A pharmaceuti cal
conposition, conprising a conpound or salt of claim5 and, a
pharmaceutically acceptable carrier or excipient. 22. A nethod for the
nodul ati o t I Vi .a protein kinase, conprising

cont acti ngﬁ;b'gg}eﬁgnl}o&?é?hy ?ﬁ%ﬁ%&m{ﬁ,}ﬁg@{:ﬂomound or salt of claim1l or 5. 23.
The met hod of Rl‘a'ﬂ']myfﬁagamherei n said protein kinase is selected fromthe
group consisting of a receptor tyrosine kinase, a non-receptor tyrosine

ki nase and a sgrg%‘é”-an?*ﬁhigﬂi ‘éorﬁ’i%a}g‘ér.“o’m. A use of a therapeutically

ef fective amoupf jOhyRoginaba@ceutical conposition conprising a compound or
salt of claim2Q or 21 and, a pharnaceutically acceptable carrier or

exci pi ent for ®has hydspgenati on of a nedicanent for treating or preventing a
protein kinase related disorder in an organism 25. The use of claim?24
wherein said protein kinase related disorder is selected fromthe group
consi sti ngp o phamecedicl céMpasiticie cmprising n ebmpehdiirselt @€ claima 1reod,  ecept or
tyrosine kinase related disorder and . a serine-threonine kinase rel ated

di sor der . Phamagantically aersatableraerRTERERGPSIIEET 26. The use of claim 24
wherein said protein kinase related disorder is selected fromthe group
consisting of an EGFR rel ated di sorder, a PDGFR rel ated dj sorder, an JGFR
related @i sdmpiemardticl tokpositicn somgrisiog depmpoynd aralt @f logn Sandi #n 24

wherein said protelf) king58id ElAkSY flsRhfer i a cancer sel ected

22 A method for the modulation of the catalytic activity of a protein kinase, comprising

contacting said protein kinase with a compound or salt of claim 1 or 5.

23. The method of claim 22 wherein said protein kinase is selected from the group

consisting of a receptor tyrosine kinase, a non-receptor tyrosine kinase and a serine-

threonine kinase.

24. A use of a therapeutically effective amount of a pharmaceutical composition
comprising a compound or salt of claim 20 or 21 and, a pharmaceutically acceptable carrier
or excipient for the preparation of a medicament for treating or preventing a protein Kinase

related disorder in an organism.

5. The use of claim 24 wherein said protein kinase related disorder is selected from the
group consisting of a receptor tyrosine kinase related disorder, a non-receptor tyrosine

kinase related disorder and a serine-threonine kinase related disorder.
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fromthe group consisting of squanobus H'noma, astrocytoma, Kaposi's

sarcoma, glioblastoma, |ung cancer, bladder cancer, head and neck cancer,

mel anoma, ovarian cancer, prostate cancer, breast cancer, snall-cellgigngzm&
cancer, gliona, colorectal cancer, genitourinary cancer and

gastrointestinal cancer. 28. The use of claim 24 VWEIMFLQ@EQ.IE}Q?S

ki nase rel ated disorder is selected fromthe group consisting o I a etes
an aut oi mmune di sorder, a hyperproliferation disorder, restenosis,

fibrosis 26p§" be maesoﬁqlammm WheRe sdid PRadin ﬂin’é?@é ae@aﬁ&&ﬁ%rln%}ﬁ%is%apr hﬁumat oi d

arthritis enesi s, _an i nflanmatory di sor
di sor der g:ﬁ‘ﬁ‘ﬂ’ ons &PEPB%E@WI@%ﬁsw@r a PDGFRheelatedigbrdet, ah NGRR vaRgei N

sai d or gabosderiand @ MAUTBRed &ifider.

27. The use of claim 24 wherein said protein kinase related disorder is a cancer selected
from the group consisting of squamous cell carcinoma, astrocytoma, Kaposi's sarcoma,
glioblastoma, lung cancer, bladder cancer, head and neck cancer, melanoma, ovarian

cancer, prostate cancer, breast cancer, small-cel] lung cancer, glioma, colorectal cancer,

genitourinary cancer and gastrointestinal cancer.

28. The use of claim 24 wherein said protein kinase related disorder is selected from the
group consisting of diabetes, an autoimmune disorder, a hyperproliferation disorder,
restenosis, fibrosis, psoriasis, von Heppel-Lindau disease, osteoarthritis, rheumatoid

arthritis, angiogenesis, an inflammatory disorder, an immunological disorder and a
cardiovascular disorder.

29. The use of claim 24 wherein said organism is a human.
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