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invention relates to certain 3pgAT:PN XINASE INEIBITORS
am dopyrrol - 2-yl met hyl i dene) - 2-i ndol i none derivatives which nodul ate the

activity of protein kinases ("Ms") The conpounds of this invention are
therefore useful in treating disqrdersThehsbescdprapormal PK activity.
Phar maceuti cal conpositions conprising these conpounds, methods of treating
20 di seas®s utilizing pharmaceutical conpositions conprising these
conpounds and mnet feparhngithe | di 9 tate of the
Art 25 PKs are eﬁ?@%%s£§$$%. caﬁal ze‘tégéﬁﬁ%ggp OF§1§?§gﬁ§g€na ydr oxy groups
on tyrosine, apptigetdows t§ €07, 361 5] eiuDist grot @0AS. amhetCOMEodiences
of .this seemeagLy ?éH{?J:&;?CiS,V!zfom, af Be SEAGGRS 'ﬁ?;ﬁite%re.: brakough,
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differentiation_and proliferation, i.e., virtua aspects of cell life
in one 30 wapPéicahdbPRerPfdlARCORPRPICERY iRGRYLD B)Yr FRERABRES - abnormal  PK
activityydas been related to a host of disorders, ranging fromrelatively
non |ife threatening di seases such as psoriasis to extrenely virul ent

di seases such as gIioblastonaEAFBFBPWmﬁéﬁ%éﬁﬁ.1§§£¥ﬁé0PKs can be

conveni ently broken down into two classes, the protein tyrosine kinases
(PTKs) and the serine-threonine 1 1 5 AUG 2005 WD 02/ 066463 PCT/ US02/ 04407
ki nases (STkgyeld of Invention

The present invention relates to certain 3-(4-

15 amidopyrrol-2-ylmethylidene)-2-indolinone derivatives which
modulate the activity of protein kinases ("PKs"). The
compounds of this invention are therefore useful in treating
disorders related to abnormai PK activity. Pharmaceutical
compositions comprising these compounds, methods of treating

20 diseases utilizing pharmaceuticzl compositions comprising
these compounds and methods of preparing them are also

disclosed.

State of the Art
25 PKs are enzymes that catalyze the phosphorylation of

hydroxy groups on tyrosine, serine and threonine residues of
proteins. The consequences of this seemingly simple activity
‘are staggering; cell growth, differentiation and
proliferation, i.e., virtually all aspects of cell life in one

30 way or another depend on PK activity. Furthermore, abnormal
PK activity has been related to a host of disorders, ranging
from relatiﬁely non life threatening diseases such as
psoriasis to extremely virulent diseases such as glioblastoma
(brain cancer).

35 The PKs can be conveniently broken down into two classes,

the protein tyrosine kinases (PTKs) and the serine-threonine -~ -



One of the prine aspects of PTK activity is their involvenent with growth
factor receptors. Gowh factor receptors are cell-surface proteins. &S 2005
bound by a growth 5 factor ligand, growh factor receptors are converted to
an active formwhich interacts with proteins on the inner surface of a

cel | menbrango oIie6d eads to phosphorylation on tyrosine regiTumstcon-the
receptor and other proteins and to the formation inside the cell of

conpl exes wi th. g uarieb¥spf 10 cytopl asm signaling nolecules that, in turn,

ef fect numerous cellular responses such as cell division (proliferation),
cell differentiaPPren®ickht BFHIR RSR8GPe8Si BAX o St diollisc *&ffiécts to the

ext race! | ul arin%gg,gﬁegi—_r@mr@mvaﬁp.faEQbrargpéigt@@gmlmtqﬁ $§I¢$§,E—Oﬂ, see
Schl essinger and U lrich, Neuron, 15 9:303-391 (1992) which is incorporated
by ref er ence FeCRBIEGEP NG < ar§L T HA . PZOTEEN$ y| | KPR PGS R¥hér 8F AWty owt h

factor receptr@esow thgEIK agtdwin \fadt@ rk RewEp8Sr s IRGLRiPivelrte@StpeaKi Nnases
("RTKs"). They conpri se %I %gg.e fam |y of transnenbrane recegtors wWth

di ver se” bi ol 8GtedE S6TBCYRYFR I IS UALD BEOTRRT W A&EedAPEIoFUER 298 net
subfam | i es off BRTKsllhasebbees. iTHant ileizad. tAnpiexspilylef ibhesd tisodie
subfam |y desi gggt ed the "HER' RT

Ks ich include EGFR_(epithelial growth
factor recepf&CFAURERST HER3 SHETERSE" ?Eggﬁ %%elcﬁ?nﬁn& %gf ttgﬁ
extracel | ul acoghgcasyl atedde itgandelld bifndbmgl elosmmiwi tha at vaeseegbsfine domai n

and an intracel lular t i.C int C hosphoryl ate
tyrosi nem r e§P40GB48H %%I%I?%illnsénmﬁ'g?h%%s gﬁb?%m i?y 'c%%gigggsgg?e}llon%%l in
receptor (I Rpellidsul Fespékeegyrowthh sacedl diveep oiprol&EerRyiany, iesldl in
30 receptord@%?g@gn;@s@pwr éélFiR)grothan@xﬂf;%;ﬁA YLrRGlphlh éf‘ﬂe’é*‘é"

| GF-1 and | G- to forma heterotetramer of two entirely extracellular

gl ycosyl at edta s$hBuRKESRERH YR PLCTESHNEESTIRREN €Dss H¥e ac@PFenenbr ane

oerreq s o SoA st sl g s e s s L T Stp ) 1
group; wig ch%’ﬁ@?ﬁégg %1%%5) @6%3@ gﬂ‘fﬁrﬁﬁfﬁ%%cgé@' péfo/egg(ljf m%’ﬂ?%
PDGFRP, CSFI Bnyccdkibwinags, cadiifs.fullgseeteceptioriserein.

Growth factor receptoxrs with PTK activity are known as
receptor tyrosine kinases ("RTKs”). They comprise a large
family of transmembrane receptors with diverse biological

20 activity. At present, at least nineteen (19) distinct
subfamilies of RTKs=have been identified. An example of these .-
is the subfamily designated the "HER" RTKs, which include EGFﬁ
(epithelial growﬁh factor receptor), BER2, HER3 and HER4.

_ These RTKs consist of an extracellular glycosylated ligand

25 Dbinding domain, a transmembrazne domain and an intracellular
cytoplasm catalytic domain that can phosphoryléte tyrosine
-residues on proteins.

Another RTK subfamily consists of insulin recepter (IR},
insulin-like growth factor I receptor (IGF-1R) and insulin

30 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 a subunits and two B
subunits which cross the cell membrane and which contain the
tyrosine kinase domain.

35 A third RTK subfamily is referred to as the platelet

derived growth factor receptor ("PDGFR"™) grovpr; which includes



consi st of glycosylated extracellul ar donmai ns conposed of variabl e nunbers
of i mmunogl obin-like | oops and an intracellul ar domain wherein the tyiJéAUB.éﬂﬂS
kinase donain is 5 interrupted by unrelated anmino acid sequences. Another
group which, because of its simlarity to the PDGFR subfam|ly c|s soneti nmes
subsumed i P ¥HI6463t er group is the fetus |iver kinase ("f’Fkh}"—f‘ i¥Ept or
subfamly. This group is believed to be nmade up of kinase insert

domai n-receptP@EF%Q f%@(émﬁfl VETn&sEil RO AME-1, "'"VE@F REFGPFPRS 1R, flk-4

and e 1| kechusosi o ki ans bddd kudkach Jurdhecaeaie abok e 4y osi ne

ki nase grow actor eceptor famly is the Ti act or
("FGF") receprdrbsebgreRgrs T s}ngmaeplebmﬂs;tlse dfOOEPQUFnIdeéept ors, .15

FGFRI- 4, and %EitseelwfgadsdonF@Fnl wherWAh! £, 008, Yol el »def kpRdi, i {5 appears

that the recept ors consi st of gl ycosyl at ed extracel arar domai n
cont ai ni ny alﬂéﬁrabpﬁe%mﬁbé%nr%tﬁﬁmméwo%ﬁ#Iﬁ#@lemﬁs and an

intracel lular don@qg:hdr ¥ WHiehl Yheshhse kinage $eRAMERcetiyStdhRS rupt ed
by. regions 20 of unrelated amino acid sequences. Still another nenber of the

tyrosi ne ki nA9EFBr sWpFERai ot S 1SORESABRST BFRTYIes Ipfke \F&§C&P5?Ie‘3ﬁﬂﬁpné45| al

growt h fact okne( YEGES )11 0GepiolaseUNgEQUP) Medpticy 3uBicARALG. ! YEOPId
simlar to PDGF but has different biol %:Lcal functions, and 25 target ceII

specificity i PRUOEVEH RS GRS UPVREFFTRASE gNeEdht BPMeRABIGRESRY Tl ay an

essentiajorolfetes vasetllogenasils (K@RdFBKglpgﬁItES—IPGZ) JAfne-ercofpkef earld sti ng
of the known RTK, subfamlies is des gje)n Pl owran et al ., DN&P,
t

7(6): 334- 339ff“f9§21§(j why 291 %50 klglalsr?c d by reference, including any
drawi ngs, as if Aubbytiset demdter odr Ehﬁ tifnosandtb tkiova steo girbetRTKsctdher e al so

exists a famy of o CPLLL Rl % d NHAGTHEULEL LTI 3 L Jhonmggept or

tyrosine Kki fase ar tyrosine kinases s [atter 3
desi gnat i on, TaB6BPEYT a%wrccrm " Thills| gpeunsenHiets P EPRE dgceRtRITONt ai n

ext racel § §l afrcerd- Hra&wamfeaﬂq NS FGAL-P. lqrélféU@o%Oge\é\OweziOGG 163
PCT/ US02; o430’> gresent over Ks in 11 subfamnmlies Frk, Btk, Csk,

P.bl, zap70, de&inegpstt F%Rpeam 3¢ RER) TRESRE Yo F et ifed.

glycosylated extracellular domain containing a variable number

of immunoglobin-like loops &and an intracellular domain in

which the tyrosine kinase sequence is interrupted by regions
20 of unrelated amino acid sequences.

Still znother member of the tyrosine kinase growth factor -
receptor family is-thé vascular endothelizl growth facter
(VEGF") receptor subgroup. VEGF is a dimeric glycoprotein
similar to PDGF but has different biological functions and

25 - target cell specificity in vivo. In particular, VEGF is
presently thought to play an essential role is vasculogenesis
.and angiogenesis. ) '

A more complete listing of the known RTK subfamilies is

described in Plowman et al., DN&P, 7(6):334-339 (1994) which
30 is incorporated by reference, including any drawings, as if

7 _ fully set forth herein.

i In addition to the RTKs, there also exists a family of
entirely intracellular PTKs called "non-receptor tyrosine
kinases" or "cellular tyrosine kinases." This latter

35 designetion, abbreviated "CTK," will be used herein. CTKs do

not contzin extracellular and transmembrane domains. At



The Src sub-fam |y appear so..far to be the largest croup of CTKs and
includes Src, Yes, Fyn, Lyn, Lck, Blk, Hck, For and 5 Yrk. For a mord 5 AUG 200
detail ed di scussion of CTKs, see Bolen, Oncogene, 8:2025-2031 (1993), which °*
is incorporated by reference, including any drawings, as if fully set forth
her ei n. ThewseezamefsBhr eoni ne ki nases, STKs, |ike the CTKs, &E&USLDM307

predom nantly intracellular although there are a few receptor ki nases of

the STK typepr&ldss: arevdhez srsdiKscanmbh ofbidm lima dsaki, cEkknaBes, dsig,. ,

ki nases t hat rf.or helr_f tign, i 5 h t opl asm ot

t han t he cyt%%fas%?éo%ade%%é an E?OS?ec? %\k cvté B?o}éorgentsm ‘ih
within 15 theTkel$raherisanicly eprebe sel fems dnther rtéa@h éayoeret apobir caid

bi osynt hetic tivity g. Lt yto t t s are
synt hesi zed %ﬂﬁ?lﬁ%&sor{g&%ﬁc s° f TQ'JT{:’ave al ?%éeﬁg% élgaat%e&; in a
host of 5pat‘hnlgen|Epmmmqnmrﬁ@tlanéﬁﬁddn@cugq:gxn fmc@ﬁﬁlsy,scan%@en,a her 20
S A Tl o e SefidH el Wh BT Lackyde, Wi thout
limtation, hepatic cirr 05| S, abet es gl ogenes

restenosis, mﬁmnqh.s@awydlmghéuﬁa@mwfwsuhraq i€ Fnd1pt Het fW‘qTammt ory
di sorders, i nel ogi cal disorders such as autoi nmune di sease, 25

cardi ovascul ar di sease such. as atherosclerosis and_a variety of renal

di sorders. Wth rBgarsbainedhgernivsokbiassfe FakGr Ryp6t Hes &sTKadearced to

expl ai n ffie exeessing 8} Ilwt&rccewm&@r@iﬁmgﬁmmerér BYESa  HEPIrLRyRIepmENt
relate to functions known to_be PK 30 r’ggul ated. That is, it has been

suggest ed t WatPaRgT Pfartt e X tgPSWt hSTES A4S S MPS thFERRARVPE i TS he .
mechani sms téptossliid dinaeald; di.ei silotnasud Oj‘hadd fpleefenhi thé ON. furdctian been
shown t hat the rotein pr cts of nu r pro oncogenes are invol ved
in the signat™ty (fl?crtrﬁ rfogg’t hvvé{gc’p??l rTjogu HEn c‘éYFg%f MEIT and
differenti atmngane'ﬂlm amcbtcmtnsmwmt s Tfe gqwtetselohsofkeesegiml wdahiine
extracelul rQ oL S,cnd A0Q5 a6 P } 40

[T ansrrort ang GO Tact B obTRr CXEntors (TR ey Lop et TR CTis)
and CytOSOI|bﬂQ§NQ$hQﬁ%ﬁniﬁ?&ﬂ1§UOQEcurs' e. g ,» it is in the cytosol that

proteins are synthesized on ribosomes.

egi on

RTKs, CTKs and STKs have all been implicated in a host of

pathogenic conditieons including, significantly, cancer. Other

20 pathogenic conditions vwhich have been associated with PTKs
include, without limitation, psoriasis, hepatic cirrhosis,
diabetes, angicgenesis, restencsis, ccular diseases,
rheumatoid arthritis and other inflammatory disorders,
immunological disorders such as autoimmune disease,

25 cardiovascular disease sucﬁ_as atherosclerosis and & variety
of renal disorders.

With regard to cancer, two of the majer hypotheses
advanced to explain the excessive cellular proliferation that
drives tumor development relate to functions known to be PK

30 regulated. That is, it has been suggested that malignant cell
.f - growth results from a breakdown in the mechanisms that control
” cell division and/or differentiation. It has been shown that
the protein products of a number of proto-oncogenes are
involved in the signal transduction pathways that requlate
35 cell growth and differentiation. These protein products of

protc—oncogenes include the extracellular growth factors,



In view of the apparent |ink between PK-related cellular activities ﬂi{u
w de variety of human disorders, it is no 5 surprise that a great deal 6 2005
effort is being expended in an attenpt to identify ways to nodulate PK
activity. Some of this effort has involved biom netic approaches usin

| arge nol ectiPS3/OpfH6t er ned on those |nvoI ved in the act ual A ERCHp+Y
processes (e.g., mutant |igands ( . 966, 649 10 sol ubl e

recept or s and ERSTEIRIESE( ARBY T No® “W@ZF/TfOfGEEDfREﬁdéW Shd HERRSSTPEeC.
Nat'|l Acad. Seixs @@KEQ7QHu09yt6IO04) ,sHis d&'fscaksedl\@}bw@., 362: 841- 844
(1993)); RNA ligands .(Jeli neg et _al %I,Tg* hgm str 10450- 56|)l Takano,
et al., NMbl. Bic.IRClieYsP558A8(FeR3Ye | Stw@? a?K' ERLeOsrL 1ResT 15
199: 56- 62 (199);viWileghtendetidk. Vaﬂle@wﬂﬂh&haRhMSsor&éﬁs 44:8&: ¥/ hoand
tyrosine kinase inhibitors_ (WO 94/ 03427;. 92/ 21660; . WD 91/ 15495, WO

94/ 14808; U, SUIRRSNG 25 336788, SRk i UnicITer T éF bEHDE*DFRIAs$BcE  cancer
Res., 35: 226&1:&3&%) Yo hﬂeaddfymays ocd headahavze Pataeﬂmﬁtmvedmeeafrmde to
20.identifys u act. as .PK.i.nhibitors. For bi s-
renocyl | ¢, bt ITEERRE Kerer BETLTES BART e BRRGLE S Y G IB8R)
vinyleneazajrmhmétuhﬂs vatiteesed ( PCTEMBO4ni43088 andthe actual cellular
1-cycl opropyl - r|d I U|nol at, .. . 3 992) een
descri bed as Qﬁ/ross nesykl Aasée gg@ é%sqaéjrdsp (gtyryﬁé%o%%un%{sg%\éggp
5,217,999D, stlublle sigespitousedngyznhbodisspdapds Y. SIO P4/ 10462,

>, 302, 600) . aquNaadl Lhe %h!@t'vﬁéc(ﬁl%ﬁﬁp% . 05806, 265 Ao

sel enai ndol es and ‘sel eni (PCT clic “poly ygr oxylic

conpounds ( PCTI 943 192/KiT666F ahd: ekerey |35 SPR0RAE éé?%bbhﬁéi%éégépéﬁ’ VO

91/ 15495) havazéiinexbe%& d@sqrebeéhaﬁlﬁ Ir:abl hbugbssyﬁefﬂmrbt@@ bieat ment
of cancer. St Thd RY O THE | sent i nvention is gl rected

to certain 3- gggf‘mﬁ% 'déﬂ'é‘)sezl BndbFi frbne Swhi ch
515 AU@52001399/\1363~25(206(6®@3)PCWHJ®'2/ Ot 1exhidhi tePkubadubays ng 18ki: kiesy and

are ther ef of exSell dVlodibeatngsd! S dans J.oTahed b0, BRAONAE o126} Vi 1Y

. One enbodi nen nvention 1s
WO 91/15495; WO 94/14808; U S Pat No. 5,330,992; Mariani, et

al., Proc. Am. Assoc. Cancer Res., 35:2268 (1994)).
In addition to the above, attempts have been made to

20 identify small molecules which act as PK inhibitors. For
example, bis- meonocylic, bicyclic and heterocyclic aryl
compounds (PCT WO 92/20642)r vinyleneazaindole derivatives
(PCT WO 94/14808) and l-cyclopropyl-4-pyridylguinoclones (U.S.
Pat. No. 5,330,992) have keen described as tyrosine kinase

25 inhibitors. Styryl compounds (U.S. Pat. No. 5,217,999),
styryl-substituted pyridyl compounds (U.S. Pat. No.
5,302,606), quinazoline derivatives (EP App. No.0 566 266 Al},
selenaindoles and selenides (PCT WO 94/03427), tricyclic
polyhydroxylic compounds (PCT WO 92/21660) and

30 benzylphosphonic acid compounds (PCT WO 91/15495) have all

i _ been described as PTK inhibitors useful in the treatment of

cancer.

SUMMARY OF THE INVENTION
35 The preéent invention is directed to certain 3-(4-

amidopyrrol-2-ylmethylidene)-2-indolinone derivatives which |



(2) wherein: Rl is selected fromthe group consisting of hydrogen, 1? hal o
al kyl, hal oal koxy, cycl oal kyl, heteroalicyclic, hydroxy, alkoxy, -C é)AUﬁeé(]
-NROR1 and -C (0) NR12R13; 1 R2 is selected fromthe group consisting of

hydr ogen, gbqn/ g&% trihal omethyl, hydroxy, alkoxy, cyangeruNBRR -
-NR9C (0) R1 & % R8, -S (0) 2NROR1 and - SC2R14 (wherein R34 is 15

al kyl, aryl, a@rbw ,pxh%%%fyﬁgaé&m}er—@@r alkyk he r B8 r B4 4040RS rar e
|ndependently hydr ogen or kyl;"Z is aryl, heteroaryl, heterocycle, or
-NR15R15 whertéiss tRPS daﬁ@rréfesaF%li%mﬁém@ﬁpmcﬁyd#o@%lm W kyl; or R15
and R16 together opet Rrtdd@iRkht ogentat oMt nvhbah it heycafsodtd ashed fhom a
20 heterocycl oam no group; R6 is selected fromthe group consisting of
hydrogen or @'Kyl; R7 is selected fromthe group consisting of hydrogen,
al kyl, aryl, heteroaryl, and -C(0)R17; 25 R8 is selected fromthe group
consi sting of hydroxy, alkoxy, and aryI oxy; B9 and R10 are independently
sel ected fromthe group. consisting of gydro n, al kyl, cyanoal kyl,

cycloal kyl, aryl 6 1 5 AUG 2005 WD 02/ 06463 T/ US YA teroaryl;
or R and RlO conbine to forma heter ocy ¥ NQ g gé F%é% @ﬁ'&%ﬁ{gg )gre

i ndependent |y sel ected fromthe groupd .congi s\ ng of hydrogen, alkyl,

hydr oxyal kyl , and aryl; or'R1' 5 and to heé2 with the nitrogen atomto
whi ch they are attachedf%@’»{pek_t_err%ljé‘I:i%owﬂgﬁ.ok 17 is selected fromthe
group consisting of h Y, ycl oat kyl, aryl and heteroaryl; or a
phar maceutically acce ab%}%of 10 Anot her enbodinment is a
conpound of Forrmula | wher @l ected fromthe group consisting of

hydr ogen, hal o, al kyl, cycl oal kylg heteroalicyclic, hydroxy, alkoxy,
5

(1)

wherein:
R! is selected from the group consisting of hydrogen,
10 halo, alkyl, haloalkoxy, cycloalkyl, heteroalicyclic, hydroxy,
alkoxy, -C(O0)R®, -NR’R!® and -C(O)NRMR!?;
R? is selected from the group consisting of hydrogen,
halo, alkyl, trihalomethyl, hydroxy, alkoxy, cyano, -NR°R??,
-NR°C (O)R%°, -C(O)R®, =S (0) NR°R™® and -SO,R* (wherein R™ is

aikyl, aryl, aralkyl, heteroaryl and heterocaralikyl):

ot
wn

R?, R® and R® are independently hydrogen or alkyl;

Z is aryl, heteroaryl, heterocycle, or -NR®R!}® wherein R!®
and R® are independently hydrogen or alkyl; or R® and R*¢
together with the nitrogen atom to which they are attached from a

26 “heterocycloamino group; |

R® is selected from the group consisting of hydrogen or
alkyl;

R’ is selected from the group consisting of hydrogen,
alkyl, aryl, heteroaryl, and -C(O)RY?; .

25 R® is selected from the group consisting of hydroxy,
alkoxy, and arylbxy:

R® and R are independently selected from the group

consisting of hydrogen, alkyl, cyanoalkyl, cycloalkyl, aryl



-C(OR, -NROR3'0 and -C (0) NR12R13; 15 R2 is selected fromthe group

consi sting of hydrogen, halo, alkyl, trihalonethyl, hydroxy, al koxy,1 géqﬁn?o%
-NROR10, -NROC ((D) R10, -C(GQRI, -S (0) 2NROR10 and -502R14 (wherein 4
is alkyl, aryl, aralkyl, heteroaryl and heteroaralkyl);. R3, R4 and R5 are

i ndependent | ; ‘h drogen or alkyl; 20 Zis aryl, heteroaryl, rocycle, or
- NR15R16 V\he‘?’l&i‘%mﬂ'_ﬂ%’ and R16 are independently hydrogen orr}:g{-rzyﬁ%,’/xﬁf” R15
and R16 together with the nitrogen atomto which they are attached forma
het er ocycl oarﬁ%h@%ﬁﬁﬁr%'igrsel ected fromthe group consisting of hydrogen

or 25 alkyl; R irs sghegledotsOfm tthe f@raUp EOPSISdYdIGbLfirky dreaen, . al kyl,
aryl, heteroaryl, and -C(QJRn; R8 is selected fromt he*%rog consi sting of
hydroxy, al koxy, Fand™ Wi 0d-¢ 3G9RECRARI0 SHESHdepshtentPySS¥HRct ed from

the group coisisSistRaqobrhidasgssn, alikyh, Byarealkwyl Cxsloalkyl;, oaryd: and
het.eroaryl ; or R91§md R10 conmbine to form a heterocycl ch;oup; R12 and R13
are indepéndédd R SECEELBETYOTR tHhe FroGpISD ORIt iy <Of ™Hfdr 658n, al kyl

and aryl, or R 2 aRrd Ho3mt 80t herocwilldantiRe; nitrogen atomto which they are
attached forma 1 _§, AUG 2Q05 V\S 221'1) 66363 PCT/ 1" S02MA10? heterocycle; R1,
is selected from the & GFSC6RSI STPRGF FPIPoKHNSHFRIPT Y INEHRYY, aryl
and het eroar Wyxyar, ayehaemmeeutiedl lancaceeptabtgl salt thereof. 5 Another
enbodi ment is conpound of Fornu erein: Rl, RS,

R4, and R5 are hyd‘ogeR, aﬁﬁafgu#fifghg) fﬁ?ePga]ir’%)%Ra?Nae]t? a{ctlil’etlzoﬁé’ 5-posi tion of
t he i ndalbi none ring;
Another embodiment is a compound of Formula I wherein
R! is selected from the group consisting of hydrogen,
halo, alkyl, cycloalkyl, heterocalicyclic, hydroxy, alkoxy,
-c(0)R®, -NR°R¥ and -C(O)NR*¥R*;
15 R® is selected from the group consisting of hydrogen,
halo, alkyl, trihalomethyl, hydroxy, alkoxy, cyano, -NR°R?,
-NR°C(0)R*®, -C(O)R?, -5(0)2NR’R!® and -SO;R' (wherein R is
alkyl, aryl, aralkyl, heteroaryl and heteroaralkyl);.
R?}, R and R® are independently hydrogen or alkyl;
20 z is aryl, heteroaryl, heterocycle, or -NR!R!® wherein R®
and R'® are independently hydrogen or alkyl; or R!® and R'¢

together with

(-

the nitrogen atom to which they are attached form a
heterocycloamino group;
R® is selected from the group consisting of hydrogen or -
25 alkyl;
R’ is selected from the group consisting of hydrogen,
.alkyl, aryl, heteroaryl, and -C(Q)R'’;
R® is selected from the group consisting of hydroxy,
alkoxy, and aryloxy;
30 R®.and R!® are independently selected from the group
/ . consisting of hydrogen, alkyl, cyanoalkyl, cycloalkyl, aryl
' and heteroaryl; or
R® and R combine to form a heterocyclo group;
R¥2 and R are independently selected from the group
35 consisting of hydrogen, alkyl and aryl, or R? and R!® together

with the nitrogen atom to which they are attached form a



Zis norpholin-4-yl; 15 R6 and R are nethyl. Preferably, the

stereochem stry at the *Cis (S). Another enbodi nent is conpound of Fgrgwlg
(I'1): Hwherein: 8 1 5 AUG 2005 WD 02/ 066463 PCT/ US02/ 04407 R is hydr é IR
al kyl; R'" is select ed fromthe group consisting of hydreeen, halo, alkyl,
hal cal koxy, ¢ het eroal i cyclic, hydroxv, al koxy, - )R8, ;s NRORL0
and C(O)NRliéﬁ /ﬁ]_ |s d ° 11--- hydrog r selected u.u the S%géggdﬁ“ng

consi sting of i ++ ~+_ yE*., halo, alkyl, trihal omethyl, hydroxy, alkoxy,
cyano, -NRSthEtﬁﬁgéyﬁé ‘RIC, -C (0) R8, -s (0)2NROR10 and - SO2R19 (wherein
RlL is alkyl, arylgr*anra |S)é|l°chéﬁ€fﬁ@‘hyih€an_ﬁ:dw ecoatiakkyy) of R3yd:R»and RS are
independently q%g gen 2 2& Z i 'aéﬁl ape eroaryl, heterocycle, or
-NR15R 6 wher & 5°Yan8°® ax%Fy efid fF 1 tirogen or al kyl; or R15

and R16 together wrtla phermad:emtg:emldlyomctepmm:h shey drexeatft. ached froma
het er ocycl pam no group; R6 is selected fromthe group consisting of hydrogen
or i5 alkyl; R-is selected fromthe group . consisting of hydrogen, alkyl,
aryl, heteroaryl, andth€t0@RboqdinRnt sisselwpbeddf ednFotmilgr og)consi sting of
hydroxy, al koxy, and aryloxy; 20 RO and R10 are independently selected from
the group consisting of hydrogen, alkyl, cganoal kyl, cycloal kyl, aryl and
heteroaryl; or RO and R10 conbine to fgrn1a eterocycloanlno group; R332 and
R13 are |ndependently selected fromtReé group _C t gen,

al kyl, hydroxyal kyl, and aryl; or R32 \and R13 oggﬂﬁgﬁ'QﬁgﬂﬂPﬁgxﬁﬁ rogen
atomto which they are attached fopm erocycl oam no; Rl' is selected
fromthe group consistipy of “hydr ox ¥ 3 ) éycloalkyl, aryl and

het eroaryl; 30 or a phar)yas accwyit abl 2 salt thereof.

10 wherein:
R}, R?’, R!,and R® are hydrogen;
R? is fluoro and is located at the 5-position of the
indolinone ring;
Z is morpholin-4-yl;
15 R® and R’ are methyl.

Preferably, the stereochemistry at the *C is (S).

Another embodiment is compound of Formula (II):

N—CH(R®-CR*(OH)}CH(R%)z

20 (II)

wherein:



Anot her enbodi ment is a pharnmaceutical conposition, 35 conprising a conpound

or salt of Fornulas I, la, or Il and a pharmaceutically acceptable Cﬁérbfr
orexcipient. 1 5 AUG 2005 WO 02/1106463 PCT/ US02/ 04407 Anot her enbodi AYG 7095
a nethod for the nodulation of the <catalytic activity of a protein kinase,

conprising centactin the protein kinase with a conpound or Ls.aH; iyl
Fornul as I, C‘19§,0‘/§}’66‘ gl |. The protein kinase for this nethod %a‘n “tb“é/ %“‘
receptor tyrosine Kki nﬁser a_non-rece lt,or tyrosi ne ki nase and a seri ne-

t hr eoni ne ki nase. RAnGt HEP-8RHBdT fretit* ¢ a net hod for treat i ng or preventing

10 a protein kinasé 1el skt diber tha ancop gaom sigticanad sivagocen,

adm ni stering a the utjcally. effective_a nt.of a pharnmaceutical
conposition g"ﬂﬁrﬁr'i §5‘%§§a bﬁﬁﬁﬁ%}ﬁﬁx%’r i OEG%EFOP Fae l,csfca‘,lcdr‘ijly t8hY a
phar maceut i calillksxggcept(ahk®é, -o&°Ri®rndr-exojpRert*;to the organism The
pretein kinase for,15 this nethad cap, be_a_receptor_tyrosine kinase, a

non-recepfor tyré&sihe RThaseE hrid “d $8Fi RS Yhreshiie Ki®h&se "' ThEE Pt ot ei n

ki nase rel at eidi,seneel, caribalameIGAR heidabeg, deskexher ,cyandPDARR K| at ed
di sorder, an | GER related.disorder. an ok _.relLatad disorder...dfhe protein
ki nase di sor d'é\‘gzgé{)l) %I $0 Sgbg ’sq&a{%%qs@@el FP8ar %lg’r%rra?w%%’ierl&cﬁ ong,
Kaposi's sarcakyl, gkiydbl agedkpl, | umefecaacyd, abHabdeercarcirylihead and neck
cancer, elanoma, Lovapd aRyCRAGH i%az_ga%gn@qur%%a%& 290567
smal | -cell lung canter, gl'i oma,” col orectal canhcet, enitourinary cancer and
gastroi nléstinal GarseerylbrBeveroapd t hetsrorgcheki prasaiRITROr wberekm Rif so
be di abetes, aut Qi MUNG (dinsehEey . h VRS Rolhfgnat Longdi aQk dgrs,

rest enosi s, fa?Ejr gsi S, psori ggi S, vo% I—g%peﬁi ndaau k?i sease, osteoarthritis,
rheunat oi d artgeithies, wikhi 5§8nRLFECIeh 5OHT LoniREEPythR ot tferattaghed from a

i munol ogi calhdiex@cgencamdna googpy di ovascul ar di sorder. These methods can
be used to treat _RQupans.

to nethods of pré_"pa?'Fnﬁe%%?ﬁ)%‘{}%&g’%{f%ggg%ggn%??%{]%‘%Aﬂgvo%n%}&%é%’bg%eCt °

15 alkyl;

R’ is selected from the group consisting of hydrogen,
alkyl, aryl, heteroaryl, and -C(Q)R'’;

R? is selected from the group consisting of hydroxy,
alkoxy, and aryloxy;

20 R® and R!® are independently selected from the group
consisting of hydrogen, alkyl, cyanoalkyl, cycloalkyl, aryl
and heteroarvl; of '

R® and R'® combine to form a heterccycleamino group:
_ R? and R} are independently selected from the group
25 consisting of hydrogen, alkyl, hydroxyalkyl, and aryl; or R*?
and R} together with the nitrogen atom to which they are
. attached form & heterocycloamino;
RY? is selected from the group consisting.of hydroxy,
alkyl, cycloalkyl, aryl and heteroaryl;

30 or a pharmaceutically acceptable salt thereof.

Another embodiment is a pharmaceutical composition,
35 comprising a compound or salt of Formulas I, Ia, or II and a

pharmaceutically acceptable carrier or excipient.



WO 02/ 066463 PCT/ US02/ 04407 Lastly, this invention is also directed to
identifying a chenical conpound that nodul ates the catal ytic activity5dU6g005
protein kinase by contacting cells expressing the protein kinase with a
conpound or a salt of the present invention and 5 then nonitoring the cells
for an ef f e¥¢Q ODEFMPLED DESCRI PTI ON OF THE | NVENTI ON Def i ni PFHASI¥e7Un| ess
otherwi se stated the following terns used in the specification and clains
have the neani ngs di scussed below. "Alkyl" refers to a saturated aliphatic
hydrocarbon radigal,.includin raight chain d nch chain Qups of
1 to 20 car bon.at%nn%tlﬁﬁleet\hgsvoéfﬂm%%%uﬁgr? cm‘Thta}lroéjng&r le%% %‘D%S%‘O{]}oﬂﬁ s‘%ﬁ at ed
herein, it neabnslytiat adieiCitgupf Bnpthisicdsmades cahkylsgnouponimticgnt ai n
1 carbon ato 2 i car nd_ L ncl udi ng 20
carbon atons .eh%‘?gé)%?e%er%ar% ﬁtf‘t gli ‘t's)&go%}en i gslta;ié g?kgﬁrﬂ%\%%yl%ﬁd 10
carbon &t onsreld., Tiet paotedivhylinape opyd tigd-pmepylod mabubyl &z Fsw2@®but yl,
tent - butyl, nt vl e i - f, AV S 0 | Kyl
having 1 to ‘2?5%%( %ena%[qjoén%’e.ac5§nneytg%}fgzee§§{f%%!l ﬁr ?)(%WgéZg%‘% opy{éﬁr?f%ut yl,
i so-butyl, othteeninmitkdnaseand the like. Al kyl may be substituted or
unsubstituted, and when substituted the substituent group(s) is preferably
hal o, 25 hydroxy, |ower alkoxy, aryl, aryloxy, heteroaryl, heteroalicyclic,
C(O R9, NROR10, akrPiey IWQWJ%MEWCF-@@ Kgathadfi@rs trgafingt ©r S raesdiing

al | -carbqn goBPGY&id Ciddie _I%rj.a_ata.b-s@g@wbé-i@@ﬁwrgamgﬁ,erc&ﬁpﬁs%

menber/ 6- menber fused bicyclic ring or a nmulticyclic fuse ring (a 'gf used"
ring system A8BHRISHREINGE G theRGPrPRT{ FrRl oY SIARC TS BBOHRT a8f a2 ent pair of
carbon at onmspMk Hha @BetE @ Neforipos@ tibA ¢ dipSSirRMa GoRpBunbes£i sh1aneoOr nore
of the rings_nay _contain one mor.e_.daoubl e bonds t none of the rings has
a 35 conpl et EPYMEHRH u]([Jat B glt‘[eéf’fiozﬁ e%&ﬁﬁgs?cﬁf?ﬂ €

limtation, ocireyel amt kepcigriemss tar ehe yot @pricpan&hel prit8iAUG OG5 AD

02/ 066- 163 PCT/ US021440' ohu : | ope '

cycl oheilg’ne, g%?c’?%&%cﬁag%(e\t{e %dg%gg?%%%%g}g%ﬁeggﬁlg%é%’cgc{}%ﬁg’%ca rtloerne,
and the |iketyrosims ouingde @nsup meyibe-thisaning édnese. The protein

kinase related disorder can be an EGFR related disorder, a

PDGFR related disorder, an IGFR related disorder and a flk
related disorder. The protein kinase disorder can also be

20 squamous cell carcinoma, astrocytoma, Kaposi's sarcoma,
glioblastoma, lung_pancer, bladder cancer, head and neck
cancer, melanoma, ovarlan cancer, prosiate cancer, breast
cancer, small-cell lung cancer, glioma, coclorectal cancer,
genitourinary cancer and gastrointestinal cancer. Moreover,

25 the protein kinase disorder can also be diabetes, an
autoimmune disorder, a hyperproliferation disorder,
-restenosis, fibrosis, pscriasis, von Heppel-lLindau disease,
ostecarthritis, rheumatoid arthritis, angiogenesis, an
inflammatory disorder, an immunological disorder and a

30 cardiovascular disorder. These methods can be used to treat

humans.

In another embodiment, this invention is directed to
methods of preparing compounds cf Formula ().
35

10



unsubstituted. Wien substituted, the substituent group(s) is 5 preferably

one or nore, nore preferably one or two substituents, independently 15 AUG 2005
selected fromthe group consisting of lower alkyl, trihaloal kyl, halo,
hydroxy, |ower al koxy, aryl optionally substituted with one or nore,
preferably oW8 02864 groups i ndependently of each ot her hdld/VHyt8xy,

| ower 10 al kyl or |ower al koxy groups, aryloxy optionally substituted wth
one or nore, preféeabily, oRBioritvE GrGups FhilepeheRHY tofi deachivimers hal o,
hydroxy, |owehealikull @bmbBURs BldORbdudk@EpSThE-dmidest iheterqaryl having

froml1l to 3 nitrogen atons _in the ring, the carbons in the ring being
optional |y 15ISGE3N KiPEESWPY FIHE G PRDFELL HrefRTEHI Y D i&CoP PR Yr oups

i ndependent | y i6fz s@agh t8t BeEoRBbend rde0XY )t | @nerhal dodsQft ihoeBt: &h koxy
groups, 5:nenber heteroaryl having frogml to 3 heteroatons selected from

the group>condiedt FvGisPTrier bdReL ok y§en2antt &%F%ur, the carbon and
nitrogen atons of the group 20 being optionally substituted with one or
nore, preferably one or two groggs i nde endentlii of each other hal o,
hydroxy, |ower al kyl or | oREFR% %)RF%?‘&?E&ONSQ of BB - FREBEF IRt er oal i cyclic
group having from1l to 3 hetgroatons selected fromthe group consisting of
ni trogen, oxygen'and sulfur, the carbon and 25 nitogen (if present)atom+ in
the group being optionally substituted RGHERIEA8"8r nore, preferably one or

lt wo gr O:JES , i ndepgndest byhefweas fbt@&ala[( tF@' :ﬁ@li’lﬁwirr@l()vbﬁrln@\/\@rse_é' ky :tlmar

ower al koxy groups, nercapto, (Jower alkyl)thio, arylthio optiona

substit ut ed I‘Fl&cﬁéaﬁﬁoﬂngﬁ‘? ‘%)Jraelfngr BB 5%% B RP B IGCYE5E }ﬁﬁle‘ﬁé%dent ly
of each ot her hal oalydroxgfetower aalskyhraved| alvgsha dcoydgpedpson cyano,

acyl, thioacyl,,.Q car.ba I I t hi r hanyl .hi gcar ba ,
C-am do, N arﬁaéi&,ca ni Fyéwif%ﬁ m@dlg,ha%sg ?gb}a"sn"c c()a,d ﬁg_géb) 9,1.%!’-'@55( 2-, -
C(0) OR9, RIOC(OtO 20amdrbNRORBON:r whesedeli aActumdoierl IFmnvAlkengt ""¥a3@ts to

an al kyl ;group, fi ; Rer £ MeancORsLSt LR &5 - r at ons
and at | A0er i SR B e e a5 T o7 AR0 Sarbonear bon

doubl e bond. #R&pileSERTRY i PRY SRAMA s Li FEFRER, 2t AreTROP RitAPEed t o,

et henyl, propasfon 2tRhepeayt. dp to and OhcBubih@md ,caxtbnt Beohkke. More

" Al kynyl regﬁ%%e&%bﬁg,akgyksgg(%Qﬁiu%§sqg2iQfgyfegggfhg 1 to 10 carbon
atoms e.g., methyl, ethyl, propyl, 2-propyl, n-butyl, iso-

20 butyl, tert-butyl, pentyl, and the like. Mosf preferably, it
is & lower alkyl having 1 to 4 carbon atoms e.g., methyl,
ethvi, propyl, 2-propyl, n-butyl, iso-butyl, or tert-butyl,
and the iike. Alkyl may be substituted or unsubstituted, and
when substituted the substituent group(s) is preferably halo,

25 hydroxy, lower alkoxy, aryl, aryloxy, heteroaryl,

heteroalicyclic, C(O)R?, NR®R?, and C(0)NR°R°.

*Cycloalkyl” refers to a 3 to 8 member all-carbon
monocyclic ring, an all-carbon 5-member/6-member or 6-

30 member/6-member fused bicyclic ring or a multicyclic fused
ring {(a “fused” ring system means that each ring in the system
shares an adjecent 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 none of the rings has a

35 completely conjugated pi-electron system. Examples, without

limitation, of cyczloalkyl groups are cyclopropane,

11



5 consisting of at |east two carbon atons and at | east one carbon-carbgn
triple bond. Representative exanples include, but are not linited to]dAUG 2005
et hynyl , 1-propynyl, 2-propynyl, 1-, 2-, or 3-butynyl, and the like. "Aryl"
refers to an all-carbon nmonocyclic or fused-ring 10 polycyclic (i.e., rings
whi ch shar e W@jla®©et3 pairs of carbon atons) groups of 1 to ROT/EERBOM™ at ons
havi ng a conpletely conjugated pi-electron system Exanples, wthout
limtation, ofclabykzgeoupscavpephamy, cywdpbehakeayl cm:ntloxaevtahracenyl The
aryl group nma substitute _SUbStIt |tuted t he
substituted g'*)rg’ 36’816 “|%§e8§éf g(r]g ‘T‘Hpone‘ Cw:liltogrgb,t“rr’rceé)‘r eég eraﬁty“gﬁg two or
t hree, even mm*detheeﬂekabl B cgqlaoa)lky *omndepgnk;len&hlystsettMcecbrfromthe

aroup const st.nq, ot ouer  abkul U NALRHY Ly cNale I ey aLicoxy,

mer capt o, (| oVik cyano, A oa cyl car
N-car banyls, Garefieaeaipampe, oml-mm@camdmmrezeramyloqnéxl-wn@m nitro,

N- sul f onam do £ m o and

~NR9R10, wth‘ﬁgtﬁq‘i‘ BB dggeﬁ?ﬁéé Y O\I/g%%g %‘é‘f gfmﬁ y,%m?’g%""g%%%“

optionally swb%thouﬂetceleﬁh bhehalealkyd shedri t bedrexy ndeperiadtbyysel ect ed

from hal o, "if})' n?t%lﬁ)éhl tEhB@%P&?\H@H ""fi )ﬁdBﬂgyor nfﬁl_%f L0 e £4AR9, Hham do,
di aI I 0 re

nono or carb or N sul fonam ter oary ers’ to a
monocycl i ¢ orox gs'ed SEPHES( Fnéenemﬁﬁ”ﬁglé’ Wi @ﬁcéhgﬁéeénh%ﬂd?rad‘éfﬁr%av r lefer

atons) gREUP Bk be 18wekl ngaipr@r&mﬂst,alaeymgxgansptia@aliws&ﬁ:s%tﬁ@aa ri ng
het eroat ons 30 Sel ected from N, S, the remaining ring atons being C

and, in addi gk, OHSVPﬁgmarﬁon%?%#%lla;}’lé’oﬁf‘ﬁgafeﬁwﬁl 9%?‘&%? rld?fie‘%e%‘FE y

Exarrpl es, W tdoulchi Btharrl ﬁalopfhyumsd:&;s,t llbubedalhsal eds;earwe;graumyare
pyrrole, furan, thi ophene xazol e t hi ﬁzo €, !?%r azol

pyridine, pyrdaf®cne’ 831“%81"%1 élG“":?‘(?S‘E]fyslo G RSP RES™ ptir FRe> ‘irroagzegl gtoms
triazine, andrcahkeazdhg, The cmmcms)amylthgr ogiupgneyibhe cpbstndlityed or

unsubst | 4yt oc W98, 13 1.8:AUG 2005 N002L006403, PETLLS021 14400, bt i Lut ed.

the subsfituted crou era nore pre one,
two, or thredndependrbE &ppéfé?@bl‘*}/thﬁfné“aép tmdrmﬂep?e%d%mtalykyslepéct ed from

the group congjeli BkoQy bO¥EHs Al emder RaEB2LKYY1 A& Ong EiONY ol Wer
al koxy, hetercatoms selected from the group consisting of nitrogen,
oxygen and sulfur, the carbon and nitrogen atoms of the group
20 being optionally substituted with one or more, preferably one
or two groups independently of each other halo, hydroxy, lower .-
alkyl or lower alkoxy groups, 5- or 6-member heteroalicyeclic “
group having from 1 tc 3 hetercatoms selected from the group
consisting of nitrogen, oxygen and sulfur, the carbon and
25 nitogen (if present)atoms in the group being optionally
substituted with one or more, preferably one or two groups
.independently of each cother halo, hydroxy, lower alkyl or
lower alkoxy groups, mercapto, (lower alkyl)thio, arylthio
optionally substituted with one or more, preferably one or two
30 groups independently of each other halo, hydroxy, lower alkyl
/ . or lower alkoxy groups, cyano, acyl, thioacyl, d—carbamyl, N-
- carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido,
nitro, N-sulfonamido, S-sulfonamido, R®S(0)-, R®S(0)s~-, -
C(0)OR®?, R°C(0)O-, and -NR°R!® are as defined above.
35 "Alkenyl” refers to an alkyl group, as defined herein,

consisting of at least two carbon atoms_and at least one

12



S mercapto, (lower alkyl)thio, CY"Gacy y | thioacyl O-carbanyl, a-

N-car banyl , - O-t hi ocarbanyl, N-thiocarbanyl, G amido, N-amido, nitro, 1 5 AUG 2005
N sul fonam do, S-sul fonam do, R9S(0)-, RO0)2-, -C(OOR9, RIC(O O, and
-NROR10, with RO and R10 as defi ned above Pref erably, the heteroar I group
i s optional IYO#eHFt uted 10 with one or two substituents Hﬂf&f)‘é’fdé

selected from hal o, | ower ‘1—?@ tr.i hal oal k%(? hydroxy, gercaig) cyano
N-ami do, noRBIBPRAFErRST &1 @8?80@ PHT= N SR FSn &rdB L S® Heter'gifi cycl i ¢
refers to a Hﬁﬂ0§y§|m@t or irittsed tlbl ngehgnpyp haytorenyl, t Reptbpehis), af-,5 to 9
ring atoms [ V\/mch %a T? atoms are heteroatoms sel ected from
N, 0, or n(%er‘ ?%y n‘lnﬁlt 88r F®m 0 to 2), the remaining ring atoms
being C The ri nggADhynyai'S(rerme obeanralmyle aioily e aBodd$ ine Howemeirn, t he

rings do not have_ a.conpletely cgnjru ate eI ectraon_sy Exanpl es,
wi t hout 17 mi £&F ron"o? Und TSt fifed h er bal i cy el c%g Sug%s A%

pyrrolidino, capbpercetivon fiigdreabiond, Revpemdammlvtehreaampmhel imolude,
honopi per azi The h g bstituted
or unsubsti t§§Eng Ite‘grll'esiu r&t i tdut gd g£ﬁgggsubs %fﬁje(ﬁgr gﬁéf9§ )Zijprslef’er ably

one or nore, ZHDrerZB-lpln‘eyrarlablayldombe iabeor three, even nore pr ef erably one

oL ha | kependent vy S& A6 ol LANT L ISCOEOUP AR g%;LF.Egogf angyrf) w1

trihal oal kyl, hal o ydroxy, | ower oxy, —nercapt ower
cyano, at§l, pphygxei,'ic OL carbaipios WRi ehr Pagns | acmﬁtqﬂnecaﬁbaﬁrwf carbon

N-t hi ocar banyl on, raé"r&lS’ps Ny % 1§0c9k559,a%x§ylﬁa%%@' docome ani do,
R9S( C) - R98(0)2- 2 C(0) OR9,” ROC (O) O- NRORLO,” Wi t h R30 as

def i ned abov&©nJ P‘E%‘F%ﬁl bt e 49t ORe F¥F bER C%W@%?'oh’ﬁthguép%%%%ﬁqupnr
substituted wit Brpneg@dsuﬁy\/caxwlmtehgzmenhslomdep@rgderaﬁuldy aneakeséxegﬂl f r amehal o,

| ower al kyl, _trihal oal k h nmerca ano, nono or
di al kyl am no,aréf;r‘r%’()%%‘f/p %‘?V g° 5&‘%’%&5#88 54 ;e &6&”5665 6’2/ 066463
PCT/ USOZMI)449ﬁb'étbtetem,ycﬂré' svbsndtatedt gravets)cyicd iprefadabdy ofe o0 8

ring atons I’?V\/I\Qrgf 1@09@%9«& d} BQF?t Hg 3 e hRier %%tegnﬁorgeluegfe%ﬂclryom N,

0, or S(On e R TS an inte
one or two, independently selected from the group consisting

of lower alkyl, trihaloalkyl, halo, hydroxy, lower alkoxy,
mercapto, (lower alkyl)thio, cyano, acyl, thiocacyl, 0—caibamy1,
20 N-carbamyl, O~-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido,
nitro, N-sulfonamido, S-sulfonamido, R®S(0)-, R®S(0);-, ~
C(0)OR®, R°C(0)0-, and -NR®R'®, with R® and R as defined above.
Preferably, the aryl group is optionally substituted with one
or two substituents independently selected from halo, lower
25 alkyl, trihaloalkyl, hydroxy, mercapto, cyano, N—émido, mono
or dialkylamino, carboxy, or N-sulfonamido.
] "Heteroaryl"” refers to a monocyclic or fused ring (i;e.,
rings which share an adjacent pair of atoms) group of 5 to 12
ring atoms containing one, two, three or four ring heteroatoms
30 selected from N, O, or S, the remaining ring atoms being C,
; and, in addition, having a completely conjugated pi-electron
| | system. Examples, without limitation, of unsubstituted
heteroaryl groups are pyrrole, furan, thiophene, imidazole,
oxazole, thiazole, pyrazole, pyridine, pyrimidine, gquinoline,
35 disoquinoline, purine, tetrazole, triazine, and carbazole. The

hetercaryl group may be substituted or unsubstituted. When

13



2), the remaining ring atons being C, where one or two C atons 5 may
optionally be replaced by a carbonyl group. The heterocyclyl ring na}Sd@G?%ﬁ
optionally substituted i ndependently wth one, two, or three substituents
selected from|ower alkyl optionally substituted one or two substituents

i ndependent | WO ®ake¢ded from carboxy or ester group, hal oal k§€T/leaHdal kyl ,
10 hal o, nitro, cyano, hydroxy, al koxy, am no, nnnoalkylanlno

di al kyl ami no, sxalrﬂi-kfwtahetné?eoms%ymtaﬁda*ms(mr@”Riﬁga akkghg .oxMore

specifically the t%ﬁﬂ@?f‘éﬁ%ﬂw oh@du‘g@&oxb%thre'es @%nl hBtbedrd ferab1y

tetrahydropyrany 3- di oxol ane, pi peri di no,
N- et hyl pi perém re3-§40, %D@leﬂﬁﬁtlml 381 eradl | 55T Glhed DACBPYFORHATIAIG di no,

mor phol i no, %hlpmp@im]o AHQABERROL | Nsils O W04 9BRERNOL !, 1-
di oxi de, 4-ethyloxycarbony pi perazi no, ~ 3- oxopi perazino, 2- |n1dazolldone

2-pyrrol i di nonercanexohb?ii [FerdZi #6101 eE Y& Hpd raspiir | m“éHH*—Z-Lone“EaTr’FcF'bhe

derivatives tRecemamgD, F@-chrﬁro%@r)ﬁum&me BB RGHE 8T, O¥P ajn$ 4O P -l Y,
substituted wth one or_two substituents |ndepenQentIy se] ect ed fron1galo

| oner al kyl , PbWé‘P A 1§ RERicdout asit fPRaTdox R SéQtar R Ei‘fycarongﬂ%o

or dial kyl am g% (o) det, erzeey chagrti® Nog: teatsa iy T8 W Atk g =6 okadi cal of 3
25 to 8 ring atons |n]mhich at | east Ene of the ring atons is nitrogen and

optional |y whBFEEHRPofr tWS AFHEEPERYF | §FPHhg S &FG&@“&PeYhéPE?Ekﬁ
sel ect ed fg omidh Oc;neoroﬁ(@cn suneievents imdegdHR@elyf EeleOtéd® Rom Hado,

remaining ring mo where.one or two C atoms nma t nMI be
replecedgbyla g%%%%§1q3351& a?%elheﬁe %@@I8§ﬁfﬁ€tprn5¥ﬁﬁ§ Bg naIIy
substituted |mdm@endemiéyky&am1n@necathpxyoronfﬂ1aakﬁdmemuﬁaents selected
from | over alkyl Q%é%elo% i St UL edr ONg, o :Jo%cy%t]ﬁ?% %U?{?Eécyangal i

i ndependent |y sel ecte OoXy or ester group,
hal 0, nitro, eyawe, haxinddn 3% a'llrééiﬁ) afri hd-° rﬁ)ﬁéallgkyltamﬁnen eh Mk @R no,

aral kyl , rs heterogs al iyl . artmh wGloRneybesst dhd Ssaldotlea ¥R RPe) fdfal lof 415 1
5 AUG 2005 WO 021066463 PCT/ US02/ 04407 t he tern1heterocyc|oan1no |ncludes

but is not Ii mvlt:e:de t,1s pirpdmitdigei- fkompl per adi.n-theylrempyniobi ding |abdms

mor phel i n- 4- n%m omoFhaliifirAmkly, 2t Bb MDY PR d RQ- nic?¥%i BBuble bonds.
thlonDrphollno T di oxi de,.  4-ethy oxycarbonylplpera2|n-1-yl
However, the rings do not have a completely conjugated pi-

electron system. Examples, without limitation, of
20 unsubstituted heteroazlicyclic groups are pyrrolidino,
piperidino, piperazino, morpheolino, thiomorpholino,
homopiperazino, and the like. The heteroeslicyclic ring hay be
substituted or unsubstituted. When substituted, the
substituted group(s) is preferzbly one or more, more
25 preferably one, two or three, even more preferably one or two,
independently selected from the group censisting of lower
- alkyl, trihaloalkyl, halo, hydroxy, lowexr alkoxy,
mercapto, (lower alkyl)thio, cyano, acyl, thiocacyl, O-carbamyl,
N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido,
30 nitro, N-sulfonamido, S-sulfonamido, R°S{(C)~-, R°S(0)2~, -
/ " C{0)OR®, R°C(0)0-, and -NR°R!®, with R® and R!® as defined above.
) Preferably, the heterocalicyclic group is optionally
substituted with one or two substituents independently
§elected-from halo, lower alkyi, trihaloalkyl, hydroxy,
'35 mercapto, .cyano, N-amido, mono or dialkylamino, carboxy, or N-

sulfonamido.
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5 3-oxopi perazin-1-yi, 2-imdazolidon-1-yl, 2-pyrrolidinon-1-Y!, 15 AUG 2005
2- oxohonopi per azi no, tetrahydropyrimdin-2-one, and the derivatives

thereof. Preferably, the heterocycle group is optionally substituted with
one or two substituents independently selected fromhalo, |ower alkyl,

| ower al kyl WID02&W4b#8i t ut ed with carboxy or ester, hydroxy, BfThotd-d

di al kyl am no. The heterocycl oam no group is a subset of the heterocycle
group defined aboiketetyaiidey" meehers sarwreteCHCyroUp. T8 Rakys refter $ to

Dot an 1+ O (BLKY deand 800 kO bunskbatd Lished CUGLOBLIVL L BEOHRR.

Repr esent ati've &xanpl e i ncl'ude, but are not

et hoxy, pro@@k@c»mtw N;y@bopro@@hxy whers @beﬁyﬁnxwte@yclromntoylt@xy
cycl ohexyl ox;/ and the like. "Haloa kox& ref 0 _both an_-0-(hal oal kyl )
group. 20 Repteseht ATV BEPLEE Fhetuds it 'a?" A6t °FF nft ed'd &, 2GS,

trifl uorcmetrh@yyopt:m—m:o]ryonﬁt brexyzcaddoy he dark:@nylAgybmxy" Tefers to both an
-0-aryl and an 0 het.eroar.yl _gro s. def.i.ned e sent e
lyl rl%ﬁopaly o oatntonolplﬁeﬁg § Ek}??% :Ey t\i

exanpl es i ncI%EFe are | At
furanyl oxy, @btl rmmyltmy qry thmeei swytboodt ueptrsazedygbbsy, £ ool ldw&rl laké&yland

derivatives thereof e S n H " Al | efers
to both an -?Ela?ralfl)y ngﬁttgge& %ﬁéu s'(t)tl utgé% 59%Q§9ﬁ< })géggen%e% E"
Represent at i s'e1ecx’a¢q)lles¢m GO bory| gdeestbsurt %!rcelmoha[lpﬁiheh, toyareag kyl,

met hyl t hy | t r It h I C rap ,

cycl obu[ﬂy th%w cIm J;n(%%?ﬁthl g%r%)cl)hatel)}}&ﬁh ¥E’LLgﬁd t%lj]&?i)%é EmLRRYYI t hi 0
refers to bofihahky @Jd?%/rl am%ékah Eeﬁ%%%arfcﬁalﬂwlrglaﬁdp‘c% tererred Hérel n.

Represent ati é(@k ﬁﬁ exadmd es%:elcritfhadm%bme aueemn@lfetlehcabgeﬂyi Oi ndNAIRY,t B,
pyridinrlthio, g¥lth| thlen and 16 1 5 AUG

i mdi.n
2005 WO 02/ 0664’6% [*a46%t ﬁ’éy‘ihf %ﬁf&'Tde?l' af’%%%hi’ ettt . " Acyl "
refers to a d{e&hiriMe grpmigeridiere RmeéshywiandrddiinfFBepl | hplgémmrmnsli-sti ng

oo SO hMEL A LB MR a gy a0
thiomorpholino, thiomorpholino-1- ox;de, th;omorphollno 1,1-
dicxide, 4-ethyloxycarbonylpiperazino, 3-oxopiperazino, 2-
imidazolidone, 2-pyrrolidinone, 2-oxohomopiperazino,
tetrahydropyrimidin-2-one, and the derivatives thereof.

20 Preferably, the heterocycle group is optionzlly substituted
with one or two substituents independently selected from halo,
lower alkyl, lower alkyl substituted with carboxy, ester
hvdroxy, or mono or dialkylamino.

"Heterccycloamino” means a saturated cyclic radical of 3

25 to 8 ring atoms in which at least one of the ring atoms is
nitrogen and optionally where one or two additionally ring
atoms are heteroatoms selected from N, O, or S(O)p (where n is
an integer frbm 0 to 2), the remaining ring atoms being C, -
where one or two C atoms may optionally be replaced by a

30 carbonyl group. The heterocycloamino ring may be optionally
substituted independently with one, two, or three substituents
selected from lower alkyl optionally substituted one or two
substituents independently selected from carboxy or ester
group, haloalkyl, cyanoalkyl, halé, nitro, cyano, hydroxy,

35 alkoxy, amino, monoalkylamino, dialkylamino, aralkyl,

heterocaralkyl, and -COR (where R is alkyl. More specifically
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substituents selected fromthe group consisting of |ower alkyl,

trihal omethyl, |ower al koxy, hal o and -NROR1O groups, heteroaryl (boh&iéaﬁ 2005
through a ring carbon) optionally substituted with one or nore, preferably
one, two, or three 10 substitutents selected fromthe group consisting of

| oner al kylwotedéaéoal kyl , | ower al koxy, hal o and - NRORLO dJKaup®>‘ahd"

het eroal i cyclic (bonded through a ring carbon) optionally substituted with
one or nore, tpfeeftelra\bhytemecytiz\@anmo timcdedesubbttt Uemst seingdterd tbr,om t he
group consi sti.n kyl Ay al wer al kox hal 0,and

- NROR10O gr ouﬁs“% f)LPgsénf 1}?|§ee %cl gtygupgellr%%#uaiel?\,\gﬁl alr%\e %’ht ?I mted to,
acetyl,. tr|fI\;llormacewtrpnbénzﬂ%yl,artdntolmerphkélhm-tlecbvyiﬁé, refers to an acyl

rou |nvvh| a oge hi oac -,

\?\nthpR" as de |r?én§E%Heréﬁ{rjl 9"25?%; }éf e?sgtc ig‘f‘g%ﬁwp ‘rgeup vlvln as
defined Ber a—m@p@@ptratzhatlR?icwm@rtldanandpogeny"" Acatwdr'olgridupnréfels to
a - AQCB gro oh%%oé'i‘% Oaz9ho,; Wed:Blgks okl %h?&ihﬂﬁy?xfé" UdN§nebr omi ne or

i odi ne, preféra ine or chlorin onet group refers to a
- CX3 group V\h’eﬂ:e-wﬁtxvle§ thehePd. Rraferiched, abbeehetgyodndlomareapesal f onyl "
group refers oéf}l%néii@?( smagtl%@t&f QURT WnTehoZ‘ gecdefi fed ahave. " Cyano”

refers to a rod "S-sul fonam do" refers to a -S(0O 2NROR10 group,
with RO and -R@P@@défé‘ﬁlﬁeae%%‘?‘e?% frog é‘&llponéﬁ?’ﬁé"a}}éﬂerslct“t?raalP\RéS(O)2R10

group, Whgh %Mtu%éd%@tﬁsai@édgdnh@rs%a hihearparsd mdHOwR refers to a
“OC(O)NRI2R33 group with R22 17 1 5 AUG.2005 WO 02/ 066463 P /usozn1 440'

and Rl' as detiaddyiREEPn. TRE BFIRRAAYCIPEMEPS BHOUR HOGC) LcFBEp,
with R9 and mRikQrasydeti gedulbedsei:med @bickieocar banyl " refers to a

- OC( S) NRLGR13 groy th R12 d R13 defl ned cre iii. "N-thiocarbanyl"
refers to a FRQOC(% \Iqlﬁf gf%ﬁ%’fs vn\ﬁ hnRQ%§i

"Alkoxy" refers to both an —O-(alkyl) and an -0O-

15 (unsubstituted cycloalkyl) group. Representative examples
include, but are not limited to, e.g., methoxy, ethoxy,
propoxy, butoxy, cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, and the like.

"Haloalkoxy" refers to both an -O-(haloalkyl) groﬁp.

20 Representative examples include, but are not limited to, e.g.,
trifluoromethoxy, tribromomethoxy, and the like.

"aAryloxy”™ refers to both an -O-aryl and an -0- hete*oarvl
group, as defined herein. Representative examples include, but
are not limited to, phenoxy, pyridinyloxy, furanyloxy,

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

"Mercapto” refers to an -SH group.

*raAlkylthio"™ refers to both an -S-(alkyl) and an -S-
{unsubstituted cycloalkyl) group. Representative examples -

30 incliude, but are not limited to, e.g., methylthio, ethylthio,

7 _ propylthio, butylthio, cyclopropylthio, cyclobutylthio,
’ cyclopentylthio, cyclohexylthio, and the like.

"Arylthio” refers to both an -S-aryl and an
?S-heteroaryl group, as defined herein. Representative

35 examples include, but are not limited to, phenylthio, A
pyridinylthic, furanylthio, thienylthib, pyrimidinylthio, and
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and Ric as defined herein. "Amna" refers to an -NRORLO group, wherei R%
ard R1O are both hydrogen. 10 "C-am do" refers to a -C(O NROR10 grou85v€it9t2005
RO and R10 as defined herein. "N-am do" refers to a ROC(O NR1O- group, with
RO and R1L as defined herein. "Nitro" refers to a -NO2 group. 15 "Hal oal kyl "
means an al kMG 026efeér abl y | ower al kyl as defined above t haPCTESBHBYE t ut ed
with one or nore sane or different halo atons, e.g., -CH2Cl, -CF3, -CH2CF31
- CH2CC13, andhd he.ldei lend '&iHydwaxy'aékytl”ems an al kyl, preferably | ower

al kyl as 20 defII’J, .oveth I.S_substituted with or trlree
hydr oxy groups, h i xyrref?lyf %o)r Fg Iy rgkyegﬁyF RO Bt

2, 3-di hydr oxymrcmpydne aguﬂ)uipheohsketlﬂ@\rcaﬁ Idwd‘.rorgreams lahkyl alpylea‘ erably I ovver
aIkyI as deflne bo i ut aryl 0 defi ned
25 Sbove, o, 4. BRI, e ERE) DRer Y RIS n ey oFE AR

CH3CH( CI-B)SCI—lzpit&rrmJ‘;wcmd: Mhenl pRe andnohe . \pa:tamegoﬁbrepeaf twdHeqrerc@aleal Kyl "

group means alLﬁsltltﬁ%gtesr %Qll}éclcgt\.‘l\efrézjn kitle ag& %&f 'cgggél ny%{& Jhi Gl

substituted vi eroaryl group, e.g
- (CH2) 2pyri mialiingd,, tXiGHIpBeFhEdzol g¥er aaﬂdcom ﬁlhéOI ERE, -MR'R Hermiovasi ves

thereof. i "Nbnoal LA 'B%nd@'@aeﬁr@uéﬁdé E%arﬁo@lggb%w ng' 6r§a al kyl or

unsubstituted cycl oal’kyl group defi ne . 0., hyl“am no,
(1- met hyl et hy$ykafiifoit Qﬁ/ﬂléﬁeﬁyﬁa% rfbor%\rncP'teff@rabllk{eonSE t‘mal%ylt§ﬁ?ﬁo"

means, a radi Cﬁbsﬂ\ﬁ%ﬂm&@esea@bt&lﬁrom@e&o % ! k¥nafsal Kyl sPMower

unsubstl tuted cycl oaI K 05 WD 02/ 0, 63
PCT/ US02/ 0440%* 3&9&%@3%@ gl°W%FF rﬁgltmyarrhﬁ&o gret ﬁwgg?r&;oups and

(1- net hyl et hyﬂét@tdaal;amdmc gpohobe xyhrmidly laaming, caeyeh ppent ydrmtlyyl am no,
Gescr i bed oveoBr O e rhnbRe n) Tte R Learoavc ahe: ahilt ich TRES
descri ption isahstdesignist aﬁéestaﬁefeom hehevsmuroconsisting of lower
15 alkyl, trihaloalkyl, lower alkoxy, halo and -NR°R*® groups.
Representative acyl groups include, but are not limited to,
acetyl, trifluoroacetyl, benzoyl, and the like
"Aldehyde" refers to an acyl group in which R" is
hydrogen. ’
20 "Thioacyl"™ refers to a -C(S)-R" group, with R" as defined
herein. _ .
"Ester"” refers fo a. -C{0)0-R" group with R" as defined
herein except that R" cannot be hydrogen.
"Acetyl" group refers to a -C(O)CHﬁ group.
25 "Halo" gr-up refers to fluorine, chlorine, bromine or
iodine, preferably fluorine or chlorine.
"Trihalomethyl” group refers to a -CX3 group wherein X is
a halo as defined above.
"Trihalomethanesulfonyl” group refers to a X3CS(=0)2-
30 groups with X as defined above.
! : "Cyano" refers to a -C=N group.
‘ ns-sulfonamido” refers to a -S(0),NR°R! group, with R® and
R® as defined herein. .'
- "N-sulfonamido" refers to a -NR®S(0);R'® group, with R® and"
35 R' as defined herein.

"O-carbamyl” group refers to a -OC(O)NR'R™ group with R'?
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circunstance occurs and instances in which it does not. For exanple,
"heterocycle group optionally substituted wwth an al kyl group" neans %%E
the al kyl may but need not be 10 present, and the description incl udel; 2005
situations where the heterocycle group is substituted with an al kyl group
and situations where the heterocyclo group is not substituted wth the

al kyl grouyO 6TMes+6%r ns " 2-i ndol i none", "i ndol i n- 2- one" and POUBXFHHET e 15
are used interchangeably herein to refer to a nol ecule having the chem cal
structure: 228 The aS%RitpyFr 8FE®1Fefers to a nol ecul e having the cheni cal

structure: Conpeyndsrhballhayverdne tsamm rRidbeahaf®S yrods hkhdkffefg 25 in
the nature of sequence of bonding of their atons or the arrangenent of their

atoms in space e i@SedeIfiBrers". isoners that differ in the arrangenment

of their atoms mp-gpaceaiBadyd’ AdG280%0W0 08c (HEHESRPCELUSH 24 Odd &P ar e
terned "stereoi spners’. .Stergoispners that are not mrror 1 nmages of one

Ay

anot her” ar &fefmed > §iTast’&FeEY ™ and those that are non-superi nposabl e
mrror inmges ofneaahookhpsmyHr edfersedo” @enRIUC (GTRRY - Jikem, awgoRTEAUNd has
an asymretric %tl@entrea',f_.f Qr gxgn?I e, it is bonded to four different groups,
a pair of #fanti SR 80 §TBt%: An enantioner can be characterized by
t he absol ute corbingnoit refiens tid SaSPRIELr groumentieredmd R sadeskf idwesl by t he
R- and S—sgg&engi ggor uljes of Cahn and Prelog, or by the manner in which the
nol ecule 1 St 8t €5 ?ﬁe'pl ane of polarized |ight and designhated as
dextrolotatory 3c-bmidpBtaedess (to & ,-Ca§)l\qR§ngrgz(GU)p vsidie RS an@spPeas vel y) .
A chiral coumquad gape.gxi st as either individual enantiomer or as a mxture
thereof. A'mXxture containing equal proportions of the enantioners is
called a 15 "rANearédRi xFefers thhe FoRpoUNRIS- oraw s Wikked i ord iy dbssess
one or nor geragykamBkkeencenters; such conpounds can therefore be produced

as individual (R st er eoi S‘ﬁ“ Br s, or, as m xtures thereof. For

. or (9 - )|
exanpl e, the carBdrTat oﬁ%g‘éﬁytichg‘t h§t?'Yxy 20 group in
- CONHCHR3- CR( OHrer3Aail kya" cosgoourech Gfl kyd, npkaf€tabliy lower alkyl as

defined zbove that is substituted with one or more same or
different halo atoms, e.g., -CH;Cl, -CF3;, -CH,CFs3;, ~-CH,CCly, and
the like.

"Hydroxyalkyl" means an alkyl, preferably lower alkyl as

20 defined above that is substituted with one, two, or three

hydroxy groups, e.g., hyroxymethyl, 1 or 2-hydroxyethyl, 1,2-,
1,3-, or 2,3—dihydro#ypropyl, and the like.
"Arzlkyl” means alkyl, preferably lower alkyl as defined
above which is substituted with an aryl group as defined
25 'above; e.g., =-CHzphenyl, -(CH:):phenyl, -(CH:)aphenyl,
CH3CH (CH3) CHzphenyl, and the like and derivatives thereof.
"Heteroaralkyl" group means alkyl, preferably lower alkyl
as defined above which is substituted with a heﬁeroaryl group,
e.g., -CHzpyridinyl, -(CHz)zpyrimidinyl, -(CHz)simidazolyl, and

- 30 the like, and derivatives thereof.

i ' "Monoalkylamino” means a radical -NHR where R is an alkyl
or unsubstituted cycloalkyl group as defined above, e.g.,
methylamino, (l-methylethyl)amino, cyclohexylamino, and the
like.

35 "Dialkylamino” means a radical -NRR where each R is

independently an alkyl ‘or unsubstituted cycloalkyl group.as
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an asymretric center and therefore the conpound of Fornula (1) can exist as
an (R)- or (S)-stereoisomer. Unless indicated otherw se, the descrlpﬂﬁdWGdMS
nam ng of a particular conmpound in the specification and clains is intended
to include both 25 individual enantioners and m xtures, racggbggan .

ot herwi se, WHhEY¥Bt%> The nethods for the deternination of s othéMstry

and the separation of stereoisoners are. well-known 10 the art (see

di scussi on | REEHRM FPA Of 9‘ﬁHvaﬁé@ﬁt%Yb%WnQPT]ﬂﬁﬁ%ﬁ? §minoai b edition J.

Mar ch, John Wl@ytwm eNQWl&miho,lS@Qlohéi@Iﬁéeq@Qaﬂﬁdes of Formula (1)
may exhi bi t the heqp t.aut oner.i 0 structural isomerism For
exanpl e, theSYGh 8fWB€8 hépalﬁ %Hf‘ dopt an E or a Z configuration
about the double 'bmmchd:mmem ngptthen2iiptiotdamanehnmi ehy tobsédpeerpyzr ol e

noi ety or. they nay, be a mxture.of E and Z. This 35 |gven%|on ghcanpasses

any t aut ofrer FESoF “RET T Ural®hi SoREFTE =T of Mand 1t xEGre8°t hareot Whitch
possess. thetﬁbtltmq désdﬁlpkrbnAwﬁc2ﬁﬁésVihiﬂyﬂﬁa&4@ﬁeEéﬂthBOé%@ﬂﬂ@& nodul at e
RTK, CTK and/or act|V| ngd .i;S:nQ t.e n ne_tauto rlc or
structural i gbh%‘?ms F5™° C%ﬁ'r%har r?a%gu ?ljééétm % 8%" g?e? er?cgc t g% ni xt ur e
of one or nexempﬁettﬁh&ﬂﬁnnnmmdg deeeplngh¢nammyn§ubst5tuted with an’

physi ol ogi cal e I t - e th ot her

chem cal conp%% P@%cﬁ&éaag@ tﬁ‘yg ﬁggfgc W?h%?m%gg |§ét %{/gaccept abl e
carri erstndpreseipi esnd. thﬁtéeﬁﬁﬁéé‘seomlfa‘bmsrr&eeuateahs c‘elm)mﬁﬂlmn isto

facilitate afdmpisiy@id Yrdfp QSCQGBQHBQUEDQ%&H%%n'aiﬂ}:llera- fe LRpound of
Fornula (I) may also act” as rodru ers to anaent whi ch

i s convertedSthEatieRs ‘ﬁ’aﬁre?nttl'@r §tieg°9¥’\"730° BB d@s nRteSBPEBHE

because, in wsameusétaﬂatylorg&outphey may be eaS| er to adm ni ster than the
parent drug. They_nmay, for , ng be,,bJ,o | e by _

adni ni stration whe l?%afs e znr‘é‘no grug i5 2 SPSdrﬂﬁg o’%ngglﬁave

i mproved 3ol abelusg/dlmttﬁmhmhlwahecen@om triechiesr tover mphecpbe drevigigug. An
exanple, wt t i Qn, 2. prodrug would be a conmpound of the

pr esent |nvegﬁgon]ll%\ﬂ % u%u mnistered as an ester (the "prodrug") to
facilitate 20 transmttal across a cell nenbrane where water solubility is
detrinmental to nobility but than is netabolically hydrolyzed

o
\
H
20 The texrm “"pyrrole” refers to a molecule having the
chemical structure:
H/(TB
H

Compounds that have the same molecular formula but differ
25 in the nature or sequence of bonding of their atoms or the
arrangement of their atoms in space are termed "isomers”.

Isomers that differ in the arrangement of their atoms in space
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to the carboxylic acid, the active entity, once inside the cell where water
solubility is beneficial. A further exanple of a prodrug m ght be a sh&rd6 2805
pol ypeptide, for exanple, without limtation, a 2 - 10 amno acid

pol ypepti de, bonded through a termnal am no group to a carboxy group of a
conpound of wbiosokdrgenti on wherein the polypeptide i s hydr dgrzed:2ios0-

nmet abolized in vivo to release the active nolecule. The prodrugs of a
conpound of EQémdkaam(al:i) "Qeeﬁdécﬁfl.%iﬂtdﬂsﬂ thesseﬁ@mmméﬂi T HanVenki aot

Addi tionally, . iS. conteng%late hﬁma conmpound Formul a gl .,wul.d be
met abol i zed Ey eﬁzyn@@gfﬁ 75 SEheT < of THAT mqs:‘l?@ﬁeéfog‘ mefBei ng to
generate a nehabel thett hate nm&rsumuhabecbhe ractton tiynz@fest bé peaheamh

ki nases. Such 35 net agolltes are WI R] t he sco e ofdz% e present |nvent| on.

As used herefhe ESTBRSsi 5POOT TG/ phal Racetit T2 ‘fcl"sf‘ 2P5 2 RUG°PH05- I
02/ 066463 PCEEeWDa2, Oéé@?eaam@.p&,ablte icabpneed tefbns tdiidecanti erocapsdid uent

that d t t d d t
abr ogat ot heoBA 6| 6B SAF REPHY T v SRR =pbbar 1 198 DT AEHESaheR B or od

conpound. 5 Ahztpkarmacedt bEa‘iﬁ%/ sdcodptabrentikgimEmd’ afefiess aspuwaat rimert
subst ance addegt Q anghggngggé%(&@ [bQ,orngshU%cE ﬁoI c#ﬁetnr&?'fuqf ??U&été"%.e

adm ni strati on “a conpound wth ation” excl pi ents
i ncl ude cal cCahncandoﬁaﬁéoq, o<t c,timﬁrhshméphar ein wemczi’u§h§ugez&§cah@i types of

starch, ce e rpyatd vies ndghaten, 1v. t € _d spol yet hyl ene
gl ycol s. %)As uéggkgérggﬁ bt he t err% " phar matceu?}ggaalailm fgée tagbl e E)sal t" refers

to those sal E§XEAPERTEEPEYNOK h]ée"[ﬂr(ﬂtéépééﬂ “e‘Ffec?ﬁ v@ﬁe% dmd-propeFEi es of

the parent C%Egeeélvgmyh 1:5 &ald=g ichebudea €in &eidst addigikaersalt which is
obt ai ned by reactl aon

) ﬂ free base of the parent cogpo nd.with inorganic
acids such  &89fydrpe ISFFEtJa?ﬁ‘ecF %y&FoSrBﬁfEug%lﬁ’e’?ﬁ% Bg‘eaEf‘nlt’:i “pRosphori c
acid, sulfur benaeud;ngndqpel ghtaprdre iacisdofinthé hena2i duieks, isr cal 1 éd oa gani c
aci ds sugc #1 e;nllg %gkgul,g.xal iC aC| d, (D) or (L) malic acid, nmaleic acid,

ce
met hanest fonFS
The compounds of this invention may possess cne or more

asymmetric centers; such compounds can therefore be produced
as individual (R})- or (S)- stereoisomers or as mixtures
thereof. For example, the carbon atom carrying the hydroxy
20 group in -CONHCHR®-CR®(OH)CR®Z in a2 compound of formula (I) is
an asymmetric center and theref:re the compound cf Formula (I) .
can exist as an (R)- or (S)-stereoisomer. Unless indicated
otherwise, the description or naming of a particular compocund
in the specification and claims is intended to include both
25 -individual enantiomers and mixtures, racemic or otherwise,
thereof. The methods for the determination of stereochemistry
.and the separation of stereocisomers are well-known in the art
(see discussion in Chapter 4 of "Advanced Organic Chemistry”,
4th edition J. March, John Wiley and Sons, New York, 1882).
30 The compounds of Formula (I) may exhibit the phenomena of
/ : tautomerism and structural isomerism. For example, the
’ compounds described herein may adopt an E or a Z configuration
about the double bond connecting the 2-indolinone moiety to
the pyrrole moiety or they may be a mixture of E and Z. This
35 invention encompasses any tautomeric or structural isomeric

form and mixtures thereof which possess the ability to
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et hanesul fonic acid, p-toluenesulfonic acid, salicylic acid, tartari1c5 i\lﬁd %
citric acid, succinic acid or malonic acid and the |like, preferably 05
hydrochloric acid or (L)-malic; or 25 (2) salts fornmed when an aci dic proton
present in the ar ent corrpound either is replaced by a metal o e.d.,

al kali met aiWQ%ZHE’ #d al kaline earth ion, or an al uminumi onPCT’HF’“ £88¥ di nat es
Wi th an organi ¢ base such as ethanol am ne, diethanol am ne, triethanol am ne,

t r omet hani nemodel at ek TR JITicAMCHET aRH 3Fel Ve 2ndPks pefelsmited dsept or

protein tyroghheskt Nase difS) crNQPruEeEePt Ol ericekbuhar™ tyrosine kinase
(CTKs) and seri ne- t hr eoni ne ki nases (STKs). "Method" refers to manners,

means, techni ques? alRP HIRERHESE] S8TPRF L IO mAISEeRPngOas gRy BRI RGE one

i ncludi ng, byt Mete ! dm tid ddhpouhH9S8e BBAIY S hdFRARS, okechni ques and
procedures either known to, 22 1 5 AUG 2005 WO 02/ 066- 463 PCT/ US02/ 04107 or

readi |y devePBYetoF TS oy ITERAGE S -1 feht 2 IEPRAIEUEE L AR ST RiRSEdEEes by,
practitionergnhgfebhe @i’@m&ain,r @hamﬂagp%é,@ﬁnentlgl ok@ghcak, biochem cal and
medi cal arts. "Mdul a " refers to the alteration of the

5 rata' actlﬁli’?/l%*o‘??‘l‘?&ﬂ@rlol@‘aéﬁ‘acgﬁ’ﬂ‘%a % §ECeRtpPLeuFaF T HBERIZRY ng refers

to the activaktopiefts he mat @Iu)ttobseacflalﬁneﬁrfaceﬁflﬁ&al(ﬁ&spaﬁﬂtfow&,s to
preferably the g:tlvat|on Or. alytic_activity of RTKs,

t he ca
CTKs and STK$2SHebehdt thsﬁgaté%c%ﬁt?a‘ﬁ“lﬁ?u&fj %ﬁe“ﬁo%%ﬁ’ﬁﬂs%r salt to
whi ch t hed RTK, CTTercordxﬂaxﬁ'E(qfs Fexposad(Dr mayréspr eterabl y, ptddxrughirbi ti on

of the catal yilgaactividy af RTKs, (CIKe ANLSTS cotCatolytl geactivity’

}
refers to the“rate Of phosphory Fat | yr03|ne un the 1 nfluence,
direct or inderest,doig RIKYivend/ BFOSTREs orre Etshosphbny| becawsof igerine

and threoni ngoHQdE{tJaStltcn?s | Rfleyenss, bg'é£§i[ POhtd BAREREEte Pf t RS he
"Contacting"” refers_to rlngl ng a conpound of this invention _and a target

PK toget her PA*SBEMIE Franieic% fa¥ ¢ hg b‘hiﬁﬂﬂﬁf”cé?ﬁ’ bippBailehes Rt A% c

activityiof theifKeteith@t wlareat! yhei perent hirdgntier asti nghvi phod:hey lkayase
itself, or i ngl rectl

: il TI|1 _e.v,ecp 30 iigtgralcti rwith ;anat tfer nDcIJectuI e on
whi ch the cafaf§tie %cﬁlp\ﬁ%y %P PR&MKTFRaER Hq'ga (fﬂ?ﬁghgéﬁ?. SHBRCS ot et i ng”
can be acconpbeshtble pzrentvidmg." PRneexample, twbgthotmibéimatPeion, difska or the
-like. In a prodrug would be a compound of the present invention which is
administered as an ester (the "prodrug”) to facilitate
20 transmittal across a cell membrane where water solubility is
detrimentzl to mobility but then is metabolically hydrolyzed
to the carbozylic éciﬁ, the active entity, once inside the
cell where water solubility is beneficial.
A further example of a prodrug might be a short
25  polypeptide, for example, without limitation, a 2 - 10 amino
acid polypeptide, bonded through a terminal amino group to a
carboxy group of a compound of this invention wherein the
polypeptide is hydrolyzed or metabolized in vivo to release
the active molecule. The prodrugs of a compound of Formula (I)
30 are within the scope of this invention.
i _ Additionally, it is contemplated that a compound of
4 Formula (I) would be metabolized by enzymes in the body of the
organism such as a human being to generate a metabolite that
can modulate the activity of the protein kinases. Such
35 metabolites are within the scope of the present invention.

As used herein, a "physiologicaily/pharmaceutically
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test tube, contacting may involve only a conpound and a PK of inter es{] or

it may involve whole celis. Cells may al so be 25 maintained or grown i hd&86 2005
culture dishes and contacted with a conpound in that environnment. In this
context, the ability of a particular conmpound to affect a PK rel ated

di sorder, i.wqQoxdaets3l Cso of the conpound, defined bel ow, caRCbh&sgeterm ned
before use of the conpounds in vivo with nore conplex living organisns is

30 attenpted.;kapialls Rutsiede Fbeeps gaRi=S Mz iAiktl prednBidotst haxicles and
are wel | -known to those skill.ed it‘n,thp art, to get the .PKs inﬁontact W th
the conpoundS*¥ndaidisng I Bt HE0TI HhFt/F 18 TodPPefE 98B nflt di%editon and
NUMer ous transgieddy@ne eabicdbgitel hactiteisy 23d1prAber2005 D {1 066463

PCT/ US02/ 04407.in vitro" refe%s 50 procedures performed in an artificial
envi ronment StRPWTHSTEFSE OPPRBHt Iinitation, in a test tube or culture
medi um "lIsn vi vo" aref'ehse riva cpuadedul psa qerrftabled ewci pi éna” | tederys th @hgani sm
such as, without |im.tatian, use,_rat__or rabbit "PK rel ated di sorder,"
"PK driven di’s’b?rcfers,ubsgtrﬁqgagﬁgggnaﬁgﬁpghc Ilm\‘?icteﬁll%lﬁﬁl PRIt 38ndi tion
char act eri zedfuiyhd mappridptiedee pdnivi st uatden of, anooepoambhon|Bxampders, PK
catal ytic act.iwit . paLtki : c n K,Qr an
STK. Inappropﬂ%%}f%dtcglgr{lybta}tgggét%i%%é%%lrsa grsi ggcggdgt ﬁgﬂ-g%%rﬁl{aq%gﬁ git her :
(1) PK expr essalrium phelsipdanigi c Mar howsred Ugerdo andt terpsesd FU&rch(,2) i ncreased
PK expresgj on.. |09 Je24avanted £8ld i ohlberabhany: di figsentiation

and/ or g%r%owt ',ilg%,cgs'}g) &f}cr eased P§< expr essie%n ?eagi ?\b to unwanted 15
reductions i re@erethriemier LAEPSA: differentiati on and/ or- growt h.

Over-activity of aPliseef pevetin, ethbefeanpliphlbireatieaicoily hecagrarercoding a

particular PK or production a_level f, PK activit I ch can . correlate
Brih o col | NS T aaRaronte GPPRE: ShETa oS A dEoi ot Uhe B o SRl (¢ hat. | 5.
as the | evel e2feafivdnesizKandcpeasestidheiSener payeot omepaundrsmodf the
synpt ons %f tsha tcseIilnléll({l{%le(ji.sorder i ncreases). Under-activity is, of course,
t he convéLrse, erein"the severity of one or nore synptons of a cellular

di sorder increase @9 tRkeildepadibiont sRltPrideh st pbtietnedses . ragtipneat”

"treating” and,¢ tf QAR MR okekgE pOréntBIAPIuAlH with inorganic acids such
as hydrochloric acid, hydrobromic acid, nitric acid,
phosphoric acid, sulfuric acid, and perchleoric acid and the

20 like, or with organic acids such as acetic acid, oxalic acid,
(D) or (L) malic acid, maleic acid, methznesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid,
tartaric acid, citric acid, succinic acid or malonic acid and
the like, preferably hydrochloric acid or (i)-malic; or

25 {2) salts formed when an acidic proton present in the
parent compound either is replaced by a metal ion, e.g., an
-alkali metal ion, an alkaline earth ion, or an aluminum ion;
or coordinates with an organic base such as ethanolamine,
diethanolamine, triethanolamine, tromethamine,

30 N-methylglucamine, and the like.

"pPK" refers to receptor prdtein tyrosine kinase (RTKs), non-
receptor or "cellular" tyrosine kinase (CTKs) and serine-
threonine kinases (STKs).

"Method”" refers to manners, means, techniques and procedures

35 for accomplishing a given task including, but not limited to,

those manners, means, tachniques and procedures either known to,
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alleviating or abrogating a PK nedi ated cellular disorder and/or its
attendant synptons. Wth regard particularly to cancer, these terns %i&ﬁb‘lﬁﬁﬂﬂﬁ
mean that the |life expectancy of an individual affected with a cancer wll
be increased or that 30 one or nore of the synptons of the disease will be
reduced. "VOPYgamésed refers to any living entity conprised R/t 4€ast one
cell. Aliving organl smcan be as sinple as, for exanple, a single
eukariotic ¢& |rehciagy %ﬁﬁk@?e%s—%hwp n‘FﬁcFﬁdlrﬁ‘@"& hu‘?ﬁn”%éiuﬁg eng

" Ther apeut | %da/ecﬁfxfeesctﬂyvepaaeﬂm offLicF taet BAEmARDUNtoh Ofndde¢eapouNnd
bei ng adm ni'stered which wll reljieve to sorre 24 1 5 AUCE 7005 WO 02/ 066463

PCT/ US02/ 11 13 oot c@dv e R oBfigmbra hoi drecdifréls§hbtons o, the disorder being

treated. in refergpeRiteibhe bf eatdmlat@hgCaREEE s ato tHeY apewraeabhYor the
effective amount_ refers to,that _anpunt WhICh has the effect of: 5 (1)

= lartd4 e~ crowl AV ANIN-S -

reduct i ofi~ tFE TP O TRETEUNDT B imhTbEEFng” "('fhat*rs’*“"*’si-ovm fg to some
ext ent, preﬁ&j@bﬂt)d_r@t GREERY) t b Ut arﬁiil&stashSof(Bl)xelcf&'déjl}tﬂ.&g @i GOPR of

extent (that_is, ten efer stop I n unor _gr
and/or, 10 R&sx é:IT%eﬁ\/ %‘8 ggﬁibn%reeé re“r?ﬁy( bcﬁ‘/ relﬁ% atng)© g
or nore syrrpimm&qmla:t edtm;vihy menmncefrxs" h/bdlS'DKs Ndep@aiisgobsetive ng
or detectin tnhe ff%ct of gt d Ogoggﬁgng %th ae eII g’(] [é.,fz SI g a

particul ar : e observ ected e can- ncel |
phenot ype, iSTH hies catpalseti eracmw tzyrezﬁhabl&ts(.otha Ehiadiypec ian d‘hehent eraction

of @ PK Wi h.g naliidl, Rugdtg0opaktker .coxleahl gygs, Tor observing of

detecting s ects are n'pwn I'n the art. 20 The above-referenced
effect is sel ect efaedmtaccRaERyBibY" afedséRcEPBf Tebame phrsphesylation

phenotype, a,£hangs i9fe aBseRCehe OfnthaANGR,| RikBetCatal ¥di feAC! iod RYkef said
protein kinase or  a change. or absence .of chan e in the interaction of said

protein ki NI4T F S QEUFEF BR ORI PEEREr OF nS&X PR DS FERDLPe o NERT s
inventi Qs " | igtheroicepediretersr timdihecayt wdr dTRppear ance of a

"Contacting™ refers to bringing a compound of this invention
and a target PK together in such a manner that the compound can
affect the catalytic activity of the PK, either directly, i.e.,
by interacting with the kinase itself, or indirectly, i.e., by

20 interacting with another molecnle on which the catalytic activity
of the kinase is dependent. Such "contacting” can be accomplished
""in vitro," i.e., iﬁ 2 test tube, a petri dish or the like. In a
test tube, contacting may involve only a compound and a PK of
interest ox it may involve whole cells. Cells may also be
25 maintained or grown in cell culture dishes and contacted with a
compound in that environment. 1In this context, the ability of a
particular compound to affect a PK related disorder, i.e., the
ICsy of the compound, defined below, can be detexmined before use.
of the compounds in vivo with more complex living organisms is
30 attempted. For cells outside the organism, multiple methods
K - exist, and are well-known to those skilled in the art, to get the
| PKs in contact with the compounds including, but not limited to,
direct cell microinjection and numerous transmembrane carrier

techniques.
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cell or tissue or the biological function of the cell or tissue. Exanples,
without linmtation, of a cell phenotype are cell size, cell growh, t&IAUG 2005
proliferation, cell 30 differentiation, cell survival, apoptosis, and
nutrient uptake and use. Such phenotypic characteristics are neasurabl e by

t echni ques Wel ©20ké¥69n in the art. "Natural binding partner"PEELERGIHG a

pol ypeptide that binds to a particular PKin a cell. Natural binding
partners 35 can glayixmdl eeiarpropayddengrasspgnabrnadaiPiemedi at ed si gnal

transducti on pr.qcess., Ach LN teractio 20 1.5, 2005 WO
02/ 066463 PCF/USO2/ 64467 ¢ ‘e’gﬁa ur%‘]t@-bla%dl ngg Ar Pngj;“’b‘méth*’?’h%ﬁ&%caﬁ” a

mani f est it gedft asbeamr reltasednatiwecr eased concentrati on of the

Pinaturral | b ndiZag AN gL (EOUR &% Aa38 sapE eRtLhea |l AL O0STLYERE S

change in the abllltyo te’sig trans
Repr esenfat iomgacdsposmds ef , t Hatpruwss antmiitarenti oa apesshowwt dm rEable.| a

below. 26 1 5 AUG %ﬁ?%lwg%92629€4§%iRCI@QSQZQQ@%O% ;éﬁ& ha ggp _

No. StructureNarre % uor o- 2- 0X0- r'o-indol -3- j~

y|idenenethyk&m@¢main§mhypt1vnty1E;ll refer to a condltlon characterlzed
by inappropriate, i.e., under or, more commonly, over, PX '
catalytic activity, where the particular PK can be an RTK, a

10 CTK or an STK. Inappropriate cataiytic activity can arise as
the result of either: (1) PK expression in cells which
normally do not exbress PKs, (2) increased PK expression
leading to unwanted cell proliferation, differentiation and/or
growth, or, (3) decreased PK expression leading to unwanteq

15 reductions in cell proliferation, differentiation and/or

v growth. Over-activity of a PK refers to either amplification
of the gene encoding a particular PK or production of a level
of PK activity which can correlate with a cell proliferation,
differentiation and/cr growth disorder (that is, as the level

20 of the PK increases, the severity of one or more of the
symptbms of the cellular disorder increases). Under-activity
is, of course, the converse, wherein the severity of one or
more symptoms of a cellular disorder increase as the level of
the PX activity decreases.

25 "Treat", "treating”™ and "treatment” refer to a methcd of
alleviating or abrogating a PK mediated celluvlar disorder
and/or its attendant symptoms. With regaxrd partiéularly to
cancer, these terms simply mean that the life expectancy of an
individual affected with a cancer will be increased or that

30 one or more of the symptoms of the disease will be reduced.

! "Organismf refers to any living entity comprised of at

| least ocne cell. A living organism can be as simple as, for
example, a single eukariotic cell or as complex as a mammal,
including a human being.

35 "Therapeutically effective amount” refers to that amount

of the compound being acdministered which will relieve to some
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- 427 [M#1] " '1 H p y r or carboxylic acid (3-diethylam -
- rh y d x y n o propyl)-amde 15 AUG 2005

WO 02/066463 PCT/US02/04307

extent one or more of the symptoms oi the disorder being
treated. In reference to the treatment of cancer, a
therapeutically effective zmount refers to that amount which

has the effect of:

{1) reducing the size of the tumor:

(4]

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

preferably stopping) tumor metastasis;

(3) inhibiting to some extent (that is, slowing to some

extent, preferably stopping) tumor growth, and/or,
10 (4) felieving to some extent {or, preferably,
. eliminating) one or more symptoms associated with
the cancer.

"Monitoring"” means observing or detecting the effect of
contacting a compound with @ cell expressing a particular PK.

15 The observed or detected effect can be a change in cell
phenotype, in the catalytic activity of a PK or a change in
the interaction of a PK with a natural binding partner.
Techniques for observing or detecting such effects are well-
known in the art. A

20 The zbove-referenced effect is selected from a change or
an absence of change in a cell phenotype, a change or absence
of change in the cétélytic activity of said protein kinase ox
a chance or absence of change in the interaction of said
protein kinase with a naturazl binding partner in a final

25 aspect of this invention.

"Cell phenoctype" refers to the outward appearance of a
cell or tissue or the biological function of the cell or
‘tissuee Examples, without limitation, of a cell phenotype are
cell size, cell growth, cell proliferation, cell

30 differentiation, cell survival, apoptosis, and nutrient uptake
and use. Such phenotypic characteristics are measurable by
techniques well-known in the art. ’

"Natural binding partner” refers to a polypeptide that
binds to a particular PK in a cell. Natural binding partners

35 can play a role in propagating a signal in a PK-mediated

signal transduction process. A change in the interaction of

25



- [ 5- Fl uor o- 2- oxo0- 1, 2- di hydr o-i ndol - (32) -

yl i denenet hyl ] -2, 4- di net hyl - 1H pyrrol e- 3-441 [M 1] carboxylic acid 135 AU 2005
2- hydr oxy- 3-nor phol i n-4- p y4-propyl)-am de

,4-Di met h)i-5-[2-o0xo0-1, 2-di hydro-indoF- 3(32)-ylidenenet hA-i H pyrrol e-3-423
M 1] car boxWo ¢2/@c#6 ( 2- hydr oxy- 3- nor phol i n-4- pyl - propyl ) - ZGTASOH 407

5-[ 5- Chl or o- 2- oxo- 1, 2- di hydr o-i ndol - (32) -

40N~Loyt i denehipe hyd §upa 4- kil nasirigy P2l Py r v bt - 1K [l recafsexylt et

(2- hydr oxy- 3- opr IN I \ ot £

5-[5- Brono- 2- gﬁoplti]gﬁégsﬁdd?% Clze%r S %é &g(ie)gngfl?itd'eonner?et ﬁ;lllle] E/Raa thyl

H pyrrol e 3-50indird|pa¥ leﬁlémﬂxl gnaci @ (2-1BEH Oy 13- RDr Qhéﬁrﬁnbﬂ-éé%
[M1) ¢ poyle ﬁrr%’é’l Hangle ak?ll‘l’t aet J@ﬁe Spk Zté))ﬁﬁecﬂia%ed'sli\édr“@ i ndol - SN
(32} yl i denenet I Hpyrrol f15 1j " " Ocarboxylic acid

( 2- hydr oxy 3- fqa@@%wazm - pl yl - pr opyI }am de

5-[5- Fl uoro- 2- ox~i - 1, 2-di hydro-i ndol - (32) - -

7yl i denenet hyi J- 2, 4-dd-| H pyrrol e- 3-423 1] [pcarboxylic acid

( 2- hydr oxyr oxy- - 3- %qplze%%rtfﬁfa%l COBPBYDYT %#dﬁgm}paﬁﬁs&@t invention are shown
5-[5-Chl or o- 2: @xpadi - 04 e&hradr.i ndoi - (32)- r t  8e

yl i denenet hyf J- 2, 4-di net hyl - 1H pyn-cl e-3-439 [M 11 p carboxylic acid
(2-hydroxy-3-[1,2,3)triazol- p 1l-yl-propyl)-amde G

5-[ 5- Bronp- 2- oxo- 1, 2-di hydro-Indol -(32)- M

5
2
(
2
[
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yl i denenet hyqg- 2, 4-di net hyl - 1H pyrrol e-3-483 [M 11 ~\"~ 9rcarboxylic

(2- hydroxy-3-11,2,3)triazol -485 [M 1]
10 11 12 13 14 15 16 WD 02/ 066463 0 PCT/ CS02/ 4-101

5-{(2)-[4-(3-chl orophenyl)-2-o0ox0-1, 2-di hydro
((2)- [ (3ehl oropheny!) y

ethyl)-N

(2-

33- " pyrrolidin-1-

I ol-yl-propyl}amde 21 1 5 Al

3 Hi n dol-3
yl propyl) -2, 4- di met hyl

pyrrole-3-carb oxamide (32)-3-([4-(([3-(diethylam n o)-2-
hydr oxypr opyf ) am no) car bony) - 5- nat hyl 3- phenyl -1

H pyrrol - 2-yf] net hyl ene) - 2- axo-N- phenyl - 2, 3-di hydr o-1

car boxam de (32)-3-{[4-({[3-(diel hyl am no) - 2-
hydr oxypr opyl ] am no) car bonyl ) - 5- net hyl - 3- phenyl -1

H pyrrol - 2-yl ) et hyl ene) - N- et hyi -

2-

0x0- 2, 3-di hydr o- |

H- i ndol e- 5- car boxami de (32)-3-{[ 4- ({J*FXE 2@t hyl ani no) - 2-
hydr oxypr opyl ) am no) car bonyl ) - 5- met hyl 3- phenyi -1

carboxamni
fl uor ophe
1, 2-di hyd
(32)-3-{[

H pynol - 2-yl ] met hyl ene) hN— (2- hy;:lr exxeéhy! ) = 2- 0X0- 2, ? di hydro-1 H-indol e-5
e N[ 3-(d 1 ethytam,i no)-2-hydroxypropyl;4-(4- '
y19P93%edhyl - 5- C2Y<YS- (nor phol i n- 4- i i“grrn%onyi )-2-oxd- MSmz
o SHTOUT=3="y I TQENe e Ny |} & [V 3 BT Raibyal dRboran ¢
f- ({13~ (dilet hyt AMpaurL2C =y dI guRmeRY]-2 ABeRyS AR - 3 (4
1 A o” carboxylic acid (3-diethylamino-2-hydroxy- ]
=y propyl)-amide
ne (’Jﬁ NN 5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(32)- | -
) o, o o ylidenemethyl]-2,4-dimethyl-1H -pyrrole-3- 441 [M-1
2 F ¢ on carboxyiic acid (2-hydroxy-3-morpholin-4- ]
| yl-propyl)-amide
e © . v~ 2,4-Dimet'hyi-5-[2-oxo-1 2-dihydro-indol-
{0 eh v o (32)-vlidenemethyi}-1H -pyrrole-3- 423 [M-1)
3 d ou ’ carboxylic acid (2-hydroxy-3-morpholin-4- '
N yl-propyl)-amide
neo X N 5-{5-Chioro-2-oxo-1,2-dihydro-indoi-(32)-
B o, o ylidenemethyi]-2,4-dimethyl-1 H-pyrrole-3- 457 M-1)
4 e carboxylic acid (2-hydroxy-3-morpholin-4- :
N ) yi-propyl)-amide
o » .
e e 5_-[5-Bromo-2-oxo-1:2-dlhydro-|ndol-(32)-
= SN v Lo viidenemethyi]-2,4-dimethyl-1H-pyrrole-3-{ 501 [M-1)
> e~ ALLF T carboxylic acid (2-hydroxy-3-morpholin4-| 503 [M-1]
N o yi-propyl}-amide
weo K ~ 2,4-Dimet_h')d-5-[2-oxo-1:2:dihydro-indol-
v y\cfi on e (3Z)-vlidenemethyi]-i H -pyrrole-3- 405 [We1]
6 & carboxylic acid (2-hydroxy-3-[1,2,3}triazol-
N 1-yl-propyl}-amide
2 5-[5-Fiuoro-2-ox:>-1,2-dihydro-indol-(3Z)-
“TEXATLTNY | idenemethyll-24-dimethyh 1 H-pyrrole-3-| oo )
7 r | carboxylic acid (2-hydroxy-3-[1,2,3}triazol-
N ) 1-yl-propyl)-amide
weo X 5-[5-Chloro-2-oxo-1,2-dlhydro-indci-(32)-
\Acu A yiidenemethyl-2,4-dimethyl-1H-pymole-3-| .o M-1)
8 & e carboxylic acid (2-hydroxy-3-[1,2,3]triazol
N 1-yl-propyl}-amide
we 8 5-{5-Bromo-2-oxo-1,2-dihydro-indol-(32)-
HTLY | viidenemethyll-2,4-dimethyi-1H-pyrole-3- | 483 [M-1)
9 o ( o” " carboxylic acid (2-hydroxy-3-[1,2,3)triazol-}] 485 [M-1]
N 1-yl-propyl}-amide

H-i ndol e- 5-

27
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YL AEARL




fl uoropheno)-5-nethyl-1 Hpyrrol-2 vy

] met hyl ene) - N-i sopropyl - 2- oxo- 2, 3-di hydro 1 H i ndol e-5-carboxam de 15 AU
(32)-3-{[4-({[3-di ethytam i no)-2- hydroxypropyl)am no)carbonyt}3-(2, 4: 2005
di f 1 uorophenyl)-5-nethy-1 H pyrrot-2-

yl ] met hyl ene) - 2- oxo- N- phenyt - 2, 3-di hydro 1 H-indol e-5-carboxanm de 28 1 5 AUG
2005 17 18 MJOBROGEE6D2 23 WD 02/ 066, 63 0 PCT/ USO2/ 044( A PCT/LS02/04447
(32)-3-{[4-({[3-(diethyla mino)-2 hyd roxypropyl]anm no}carbonyl)-3-(2, 4-

di fl uorophenyl }5-nmethyl -1 H pyrrol -2- yl]nethylen e)-N (2-hydroxyet hyl

) - 2- 0x0- 2, 3- di hydro-1 Hindol e- 5- car boxam de (3ZJ-3 ([3-(4-cyanap

henyl } 4- (1p[ 3- (di et hyl am ng) - v?/gﬁlpr opyi | am )&t bamydpherdy)-aetdiy b-dityshd
pynol - 2-yl } met hyl ene} - At h 0x0- 2, 3- di idday3lidene]lmethyl}-N-(2-hydroxy-3-

H-i ndol e- 5- car boxanmi de nopheny| )- N [ 3- (dpyrre'tdm'yﬂl ARToRYY R A Zimethyl-1H-

hydroxypropyl) 2-met h, 45 5- F’W°'93°am°xam'de

(nor phol i n-4-yl car bcnyl )- 28.0x0- 1, 2-di hydro- 3H-indol - | i dene] net hyl }-1
H-pyrrol @3- carboxam de (32)-3-{[8-(4-chl orophen(3a))3'ﬁl4- y'}(%ﬂh &'Ii"@HTgSSm no) - 2
hydr oxypr opyl ] anmi no) car bonyl )-5-fethyl -1 H hydroxypropyijaminojcarbonyl)-5-methyl-3-

°p enyl -2, 3- di hyd?%"&’ﬁpmﬁmag‘y‘é%ﬁ}‘ﬁﬁﬁ?h de

phenyi-2,3-dihydro-1H-indole-5-
¢ Ccl'b-.mc; nide

pyrrol - 2-yl ) nmet hyl ene) - 2- oxo-

12 (32)-3-{[4-({[3-(diethylamino)-2-
hydroxypropyllamino}carbonyl}-5-methyl-3-
phenyl-1H-pyrrol-2-yljmethylene}-N-methyi-

2-ox0-2,3-dihydro-1H-indole-5-carboxamide

13 Y (3Z)-3-{14~{{[3-{diethylamino})-2-
hydroxypropyl)amino)carbonyl }-5-methyi-3-
wo—( phenyi-1H-pymrol-2-yijmethylene}-N-{2-
hydroxyethy!}-2-oxo-2,3-dihydro-1H-indole-5
carboxamide

N-[3-(diethyiaminec)-2-hydroxypropyl]-4-{4-
fluorophenyl)}-2-methwi-5{(Z)-[5-{morpholin-
g O 4-yicarbonyi)-2-oxo-1,2-dihydro-3ii-ingol-3-
yiidenejmethyi}-1H-pyrrole-3-carboxamide

14

15 (32)-3-{[4-({[3{diethylamino)-2-
hydroxypropylJamino)carbonyl)-3-(4-
fluorophenyl)-5-methyl-1H-pyrrol-2-
ylimethylene}-N-isopropyl-2-0xo-2,3-dihydro
1H-indole-5-carboxamide

16 (32)-3-{[4-({[3-{diethylamino)-2-
hydroxypropyllamino}carbonyl}-3-(2,4-
difiuorophenyl}-5-methyl-1H-pyrrol-2-
yijmethyiene}-2-oxo-N-phenyl-2, 3-dihydro-

1 H-mdole\’:-carboxam;de

28



(37)-.3{[3-(4-chiorophenyl))-4-(([3. (diethylamno)-2 ,
hydr oxypr opyJam no) car bonyl }5-nethyl -1 H 1.5 AUG 2005
pynol - 2-yl ) m*t hy4ene) - N-i sopropyl - 2- oxo- 2, 3-di hydro-1
H i ndol e- 5- car boxam de 5{(Z2)-(5-fl uoro-2-o0xo0-1, 2-dl hydro-3Hi ndol -
3-yl i dene) neW@y2]06046p 2- hydr oxy- 3- (2H tetraazol - 2-yl ) pr opyl | EGVHS@IHET hyl - 1
H pyrrol e3-carboxam de 5{(2)-(5-chl oro-2-o0xo-1. 2-dl hydro3H-I ndol - .
3-ylidene) net hyg- N-[ 2- hydr oxy-3-(2H tetraazd-2-yi)propyl]-2,4-dinethyl-1 H
pyrrol e- 3-car boxam de 29 15 AUG 2005 24 25 26 27 28 29 30 31 WD 02/ 066463
PCT/ US02/ 0440 N-[ 2- hydroxy-3-(2 Htetraazol -2-yl)propyl]-
2, 4-di hyl -5-((2) -] 2-0x0-5- (trifl uorom et hopy)s.ds.2r3dgibthysiigsaH i ndol - 3-
yli denre?tr?et hyl )-1 H pyrrol e- 3-edr boxani de 5- [(Z&gdr% -ﬁffoﬁ[;qg,mg%a@m)ﬁyg‘;d
i hydro-3H i ndoi- 3-yti dene);&eto | 1-N-j 2- hydr oxYdifidorophehli)-3-@éthaa Bdlmrdi-2-
-)A)propyl]-2,4-d inmethyl-1¢ C pyrro | e-3-ca yjheraens)-N4R-®ydroxyethyl)}-2-ox0-2,3-
5-1(2)-(5-chl oro-2-oxo0-1, 2- fo-3 Hindol- dhydro-1H-indole-5-carboxamide
3-ytidene) net hyo- N-[ 2- hydr oxy-§83=(1 H tetraazol-1-)A)propyi]-2,4-dinethyl-1
H pyrral e- 3- car boxantiid - hydroxy-3-(1 Htetraazol -1-yl)propyl]-
2, 4-di net hyl -5-{(2)-[ 2- oxo- § (trrflucrom et hox?/%- 1, 2-di hydro- 3H | ndot 3-
18 W 3Z)-3+[3-{4-cyanophenyi)-4-({[3-

. (diethylamino)-2-

"‘*-; hydroxypropyi}amino}carbonyl)-5-methyi-1 H
pyrrol-2-ylimethylene}-N,N-dimethyl-2-oxo-
2,3-dihydro-1H-indole-5-carboxamide

19 4-(4-cyanophenyl)-N-[3~(diethylamino)-2-
hydroxypropyf}-2-methyl-5-{(Z)-[5-
{morpholin-4-yicarbonyl)-2-oxo-1,2-dihydro-
3H-indol-3-ylidene}methyl}-1H-pyrrole-3-

carboxamide

{32)-3~{[3-(4-chlorophenyl)-4~({[3-
(diethy:amino)-2-
hydroxypropyljamino}carbony)-5-methyi-1H
pyrrol-2-yijmethylene}-2-oxo-N-phenyt-2,3-
dihydro-1H-indole-5-carboxamide

20

(37)-3-{[3-{4-chlorophenyt}-4-{[3-
{diethylamino)-2-
hydroxypropylJamino}carbonyl)-5-methyl-1H
pyrrol-2-ylimothylene}-N-isopropyt-2-oxo-
2,3-dihydro-1H-indole-S-carboxamide

22 5-{(Z}-(5-fluoro-2-oxo-1,2-dlhydro-3H-indol-

o bl 3-ylidene)methyi)-N-[2-hydroxy-3-(2H-
uh(' tetraazol-2-yl)propyll-2,4-dimethyi-TH-

) pyrrole-3-carboxamide :

23 ) 5-{(Z)-(5-chloro-2-ox0-1,2-dihydro-3H-indol-
0 h(-’”m _3-ylidene)methyl]-N-[2-hydroxy-3-(2H-
B oon ‘ tetraazol-2-yl)propyl}-2,4-dimethyl-1H4-
N pyrrole-3-carboxamide

29



ytidene] nethyl)-1 H pyrrol e-3-carboxam de

N-{3-[ (2R, 6S)-

2, 6-di met hyl nor phol i n4-yl

-2

hydroxypropyIJ-S j (2)-(5-fluoro-2-o0xo0-1, 2-

di hydr o- 3Hi ndoi

5-[(2) - (5- chivor@#ges0x0- 1, 2- dl hydr o- 3H i ndot -
3-ytidene)nethyl]-N—{3-[(2R,68)-2,6-

dl et hyl nor phol i n- 4-yl ] - 2- hydr oxypr opyi ] -
H pyrrol e- 3-carboxam de N-{3-j (2R, 6S)-2. 6-di net hyl nor phol i n-4-yQ 2
)-2, 4-di et hyl -
(trdluoronethoxy) 1, 2-di hydr o- 3H i ndol -
H pyrrol e- 3-carboxam de 5-[(2)-(5- quoro 20x0- 1, 2- dhydro-3 Hi ndol -
3-ylidene)nmethy ]-N[(2R)-2-hydroxy-3-(3- nethyl

hydr oxypr opyl

) propyi }

5[(Z) (
2- hyd
2 4 di met hyi -
roxy- 3-(3-net
(2)-[2-oxo0-5-

25

26

27

28

29

30

31

1pr;we3-

hyl - 2, 5¢%. w dazol i din-1-yi)pr
(trlflu o hoxy} 1, 2- di hydr o-
o ”/\g:us.//
Y
F /N
N .O
" h|'=N'N
Q /_\(—-NJ
a N o
o N

2. 5-di

20xo 5-

5-((2)-

- 3-yiidene) net hyir2,4- dinethyl-

15 AUG 2005

1 H pyrrol e-3-carboxam de
PCT/USO2/04307

2,4-dimethyt-1

)Iidene] nei hyi)-1

F f (-F k- 9 -0 PCT/USU -/ 14411,

? chl or o- 2- oxo- 1, 2- di hydr 93 3Hi ndol -
&xy-3-(3- nethyl -

30

3-y

x@|n1|dazollm
wam de N-[ (2 RQm

S J]m 5

Ikﬁe

VRbIRY

1, Zdlhvdrf-ag

-2, 5-di oxoi i m dazoiidin-1-yl
2,4-d inmethyl -1 H pyrrol e-3-carboxam de 30 15 AUG 2005 32 33 34 35
36 37 38 39 40 WO 02! 066463

.

-indpl-3-

oxal

ide

5-[(Z)-(5-fluoro-2-oxo-1,2-dihydro-3H-indol-
3-ylidene)methyl]-N-[2-hydroxy-3-{1H-
tetraazol-1-yl)propyl]-2,4-dimethyl-1H-

pyrrole-3-carboxamide

5-[(Z)}-(5-chioro-2-ox0-1,2-dihydro-3H-indo}-
3-ylidene)methyl}-N-[2-hydroxy-3-(1H-
tetraazol-1-yl)propyi]-2,4-dimethyl-1H-

pyrroie-3-carboxamide

N-[2-hydroxy-3-{1H-tetraazoi-1-yl)propyl}-

2, 4-dimethyl-5-{(Z)-[2-0x0-5-

(trifluoromethoxy)-1,2-dihydro-3H-indol-3-
ylidene]methyl}-1H-pymole-3-carboxamide

N-{3-[(2R,6S)-2,6-dimethyimorpholin-4-yi}-2.
hydroxypropyl}-5-[(Z)-(5-fiuoro-2-oxo-1,2-
dihydro-3H-indoi-3-yiidene)methyi}-2,4-
gimethyi-1H-pyrrole-3-carboxamide

5-[(Z)-(5-chloro-2-o0x0-1,2-dihydro-3H-indol-
3-ylidene)methyl]-N-{3-[(2R,6S)-2,6-
dimethylmospholin-4-yf}-2-hydroxypropyi}-
2,4-dimethyl-1H-pyrrole-3~carboxamide

N-{3-](2R,65)-2,6-dimethyimorpholin-4-yl}-2
hydroxypropyl}-2,4-dimethyl-5-{(Z)-[2-0x0-5-
(trifluoromethoxy)-1,2-dihydro-3H-indol-3-
ylidene]methyl}-1H-pyrrole-3-carboxamide

5-]{Z)5-fluoro-2-ox0-1,2-dihydro-3H-indol-
3-ylidene)methyl]-N-{(2R}-2-hydroxy-3<{3-
methyi-2,5-dioxoimidazoiidin-1-yi)propyl}
2,4-dimethyl-1H-pyrrole-3-carboxamide



3Hindol -3-ylidene]nethyl)-1 H pyrrol e-3- carboxam de
5-[(2)-(5-fluoro-2-o0xo-1, 2-di hydro-3 Hindol - 3-yl 15 AUG 2005
i dene) met hyl ) - N-[ (2S) - 2- hydr oxy- 3-(3- nethyl -2, 5-di oxoi m dazol
i di n-1-yppropys dz06d+6s- di met hyl -1 H-pyrrol e- 3- car boxami de PCT/USO2/04407
N[ (2S) - 2- hydr oxy- 3- ( 3- net hyl - 2. 5-
di oxoi m dazolidin-1-yl)propyl]-2,4-dinmethyl-5 { (2)-[2-o0oxo0-5-(trifluoram
et hoxy) -1, 2-di hydro- 3Hindol -3-ylidenel nethyi)-1 H pyrrol e-3- carboxam de
5-1(2)-(5-chl oro-2-oxo-1, 2-dl byd ro-3Hindol - 3- Ilden e%math¥ L £ 2S
) - 2- hydr¥y- 3- (3- net hyt -2, 5- di okgi-m i dazol i di rP 2)15)7 ~dihydro-3H-indol-
2, 4-di methyi-1 H pyrrol e-3- arbokani de N-[ 3- (1.3 6‘1?@ cf;ﬁ Y-y
-2- hyd roxypropyl) -2, 4- dynethyP<5- [ (Z)- (2- oxo-TeM d'°x°'m'd32°“ -1-yl)propyf}-

’ ) 4-dimeth oxamide
1, 2-di hvdr - 3Hi ndol s deme) methuf [ -1 H  pyr r GE3Be Baymaie-qao
N-[3(11d|0X|doth| ' oli~ .-4-yl)-2-
hydr oxypgopyl] -5-[(2) - (5 luor o- 2°oxo 1, 2- dihy i o
H i ndol pﬁ? yl i dene) net hyl)-2.4- difmethyl-1 I—I—py({ri{gfz :ﬁ?ﬁ%ﬁ};@%ﬂm 5
5-[(2)-(5-chloro-2-o0x0-1, 2 ~3H4ndol - 8E0Bh 2 5-
di oxi dot hi onor phol i I‘PM yI S ydroxypropyl 1- 2 3&!?.%?&@.;4 g,l,ej,aemy;}qﬁ[_pym;&:g-
H pyrrol e-3-car boxan’ &(Z) (5- br onp- 2- 0X0- leaoghimigedr 0- 3H 1 ndol -
3-yiidene)nethyl]-N-[ 32T}, 1- di oxi dot hi om)rphol i n-4-y)-2-hydroxypropyl]-
2, 4-di meshyl -1 H pynol e- 3-car b09§~ de 31 1 5 AUHBOMM-6D (EEK/G-3H-indol-
: PCT/ US02/ 114- 407 41 42 43 44 4 /‘&ﬁ 3-ylidene)methyi]-N-[(2S)-2-hydroxy-3~(3-

methyl-2,5-dioxoimidazolidin-1-yl)propyl}-

2,4-dimethyi-1H-pyrrole-3-carboxamide

Fe,
O

u
. o
35 -

3~y

¥ N oHG

N-[(28)-2-hydroxy-3-(3-methyl-2,5-
dioxoimidazolidin-1-y)propyl}-2,4-dimethyl-5
{(Z2)-{2-oxo-5-(trifluoromethoxy)-1,2-dihydro-
3H-indol-3-ylidene]methyi}-1H-pyrrole-3-

=0 carbcxamide

5-{(Z}-(5-chloro-2-0x0-1,2-dihydro-3H-indol-
3-ylidene)methyl}-N-[{2S)-2-hydroxy-3-(3-
methyl-2,5-dioxoimidazolidin-1-yl)propy:]-
2,4-dimethyi-1H-pyrroie-3-carboxamide

P
Sy Y

37 g N-[3-(1,1-dioxidothiomorpholin-4-yi}-2-
ﬁ’f{}f hydroxypropyl]-2,4-dimethyl-5-{(Z)-(2-oxo-
[ © 4,2-dihydro-3H-indol-3-viidene)methyll- 1H-

38

pymrole-3-carboxamide

N-[3-(1,1-dioxidothiomorpholin-4-yi)}-2-
hydroxypropyl]-5-{(Z)-(5-iluoro-2-ox0-1,2-
dihydro-3H-indol-3-ylidene)methyl}-2,4-
dimethyl-1H-pyrrole-3-carboxamide

39 5-[(Z)-(5-chloro-2-ox0-1,2-dihydro-3H-Indol-
WL 3-ylidene)methyl}-N-[3-(1,1-
2 N ° dioxidothiomorpholin-4-yl)-2-hydroxypropyl}-
‘ y 2 4-dimethyl-1H-pyrrole-3-carboxamide
/
40 5-{(2)-(5-bromo-2-oxo-1,2-dihydro-3H-indol-

31

3-ylidene)methyi)-N-[3-(1,1-
dioxidothiomorpholin-4-yl}-2-hydroxypropyi}-
2,4-dimethyl-1H-pyrrole-3-carboxamide



442.49 5-[(2)-(5-fluoro-2-o0xo0-1, 2-di hydro-3Hi ndol - 3- vyl
idene)nmettryi)-N_[(2S)-2fiydro)cy- 3- nDrphoIin-4-y|propy[]-Z4-dinethy15ﬂU57W5
H pyrrol e 3-carboxam de 442.49 5-[(2) (5-fluor
-2-cxo-1,2-dhﬂy&@¢y§§+indol-3- yl i dene) met hyl ) - N-[ (2R) - 2- hydpexX:s@nas07

mor phol i n~yl propy f ,4-di nmethyi-1 N-pynole 3-carboxam de 456. 95

5-1(2) - (5-chl oro-2-o0xo0-1, 2-di hydr (>. 3H4ndoi -3 vyl

i dene) met h) A) - N-[ (2R) - 2- hydr oxy- 3- nor phofi n-4-yl propyl }2, 4-di net hyl -1

H pynul e 3-carboxam de 458.95 5-[(2){5 chl onr2-oxo-1, 2-di hydro-3H i ndo- 3
ylidene) nmet hy] - N-[ (2S) - 2- hydnxy3- nor phol i n-4-yl propy2, 4-di net hyl -1

H pyrrol e 3-carboxam de 5-(5-(Z2)-1uoro-2-oxo- 1, 2-dihydro-indol -3-

yl idenenet hyl)-2,4- dinmethyl-1H pyrrol e-3- carboxylic acid [2- hydroxy-3
([1,2,3]triazol o[ 4,5- b]py,ridin-3-yloxy)- propyl]-amde 5- (5-

(2)-chl oro-2-o0x0- 1, 2-di hydro-indol -3- ylidenenethyl)-2,4-

di met hyl ;dH pyrrol e-3- carbexylic acid [ 24sduedt fidorb-b-bxc21, BlityarodRaald, S-
b] pyri di n- 3-yl oxy) - prop } ﬁﬁdgrag 15 AUG AR BEPARRroHS- 0 50

o o morpholin-4-yipropyi}-2,4-dimethyl-1H-pyrrole

F 3-carboxamide

42 o 442.49 5-{(Z)(5-fluoro-2-ox0-1,2-dihydro-3H-indol-3-
OGN yiidene)methyll-N-{(2R)-2-hydroxy-3-
N on o morpholin-4-yipropyi]-2 4-dimethyl- 1H-pyrrole
F o 3-carboxamide

458.95 5-[(2)-(5-chioro-2-oxo-1,2-dihydro-3H-indoi-3
yiidene)methy]]-N-{(2R)-2-hydroxy-3-

Lo morpholin-4-yipropyl}-2,4-dimethyl-1H-pyrrole

3-carboxamide

43

44 ° 458.95 5-{{Z)-{5-chioro-2-oxo-1,2-dihydro-3H-indol-3
< T yiidene)methyl}-N-}(25)-2-hydroxy3-
N RN morpholin-4-ylpropyi}-2,4-dimethyi- 1H-pymole
@ o . , 3-carboxamide

47 N 5-(5-({2)-fluoro~-Z-oxo-
0 " ‘{:) 1,2-dihydro-indol~3-~

H"g‘o ylidenemethyl)-2, 4-
-/ ) : dimethyl-1H-pyrrole-3-
F H carboxylic acid [2-
N

H hydroxy-3-
([1,2,3}triazolo[4,5-
b]pyridin-3-yloxy)-
propyl)-amide

48 NN 5-(5-(2)-chloro-2-oxo-
< 1,2-dihydro-indol-3-

N om ylidenemethyl)-2,4-

N dimethyl-1H-pyrrole-3-

@ H carboxylic acid [2-

H hydroxy-3-
(11,2,3]triazolo(4,5-
blpyridin-3-yloxy)-
propyl]l-amide

32



51 52 PCTfUS02111-110" oxo-5-tr_iucronethoxv- 1, 2-dihydro-indol-3-

yl i denenet hyl)-i H pyrroie-3-carboxyli ¢ acid [2-hvdroxy- 3-

([1,2,3]triazol o[ 4,5- b]pyridin-3-yloxy)- propyl]-am de 15 AUG 2005
5-(5-(2)-1uoro-2-oxo- 1, 2-dihydro-indol-3- ylidenenethyl)-2,4-

di met hyl - 1H pyrrol e-3- carboxyl _c¢ acid [2- hydroxy- 3-(3-oxy- .

benzot ri azol Wio-wloy6s6pr opyl ] -ami de  5-(5-(Z) -chl or o- 2- oxo- ~ PCT/US2/04407

1, 2-di hydro-indol - 3- ylidenenethyl)-2,4- dinmethyl-IH pyrrole-3- carboxylic
acid [2- hydrpoxy-3-(3-oxy- benzotri azob | -yl) - propydd cayddigns 2 A~ €Z) z di

. met hyl -5-(2- oxo-5-trifl uoronet hoxy- ".'L‘(@- di hydr o- bpsled =3 Athicdenesrbyl ) - 1H
pyrrol e-3-carbcxyli ¢ acid [2-Ya y-3-(3- oxy- benzeadiHwzed—iindsl }3-
propyl]-ami de Qther represent e conpounds of thelpi@sadthvilyelsti on are
shown in Table | b bel owrY "AUG 2005 WO 02/ 066@p8role-3-carboxyli

¢ acid [2-hydroxy-3-
({1,2,3]trizzolol4, 5-
blpyridin-3-yloxy)-
propyl]-amide
50 o 5-(5-(z)-fluoro-2-oxo-
N® 1,2-dihydro-indol-3-
*t} ylidenemethyl) -2, 4-
~ h ©" dimethyl-1H-pyrrole-3-
. [N carboxylic acid {2-
=0 hydroxy-3- (3-oxy-
benzotriazol-1-yl)-
propyl]-amide
51 el 5-({5-(Z)-chloro-2-oxo-
N= 1,2-dihydro-indol-3-
\@ ylidenemethyl)-2, 4~
- N oo dimethyl-1H-pyrrole-3-
N carboxylic acid [2-
N o" . hydroxy-3- (3-oxy-
H benzotriazol-1-yl) -
propyl]-amide
52 Wﬁ 2,4~(2)-dimethyi-5-(2-
Ne oxo-5-trifluoromethoxy-
\t} 1,2-dihydro-indol-3-

G /

FF Y n ©H ylidenemethyl)-1E-
Hg A N7 pyrrole-3-carboxyli
Ay c acid [2-hydroxy-3—(3-
H oxy-benzotriazol-1-yi)~-
propylj-amide

Gther representative compounds of the present invention are
shown in Table 1lb below. ' '



PCTi US02104407 Table Ib Chd No. IN 2N 3N 4N 5N 6N Structure Nane

5- (5- Fl uor o- 2- oxo- 1, 2- di hydro-indol -3- ylidenenethyl)-2, 4-di methyl - 15AUG 2005
1H pyrrol e- 3-carboxylic acid (3-diethylam no-2-hydroxy- propyl) anide
5-[5- Fl uor o- 2- oxo- 1, 2- di hydro-indol -(3)- ylidenenethyl]-2,4-dinmeth

1H pyrrol e- WoarheRéd i ¢ acid (2- hydr oxy- 3- nor phol i n-4-vyi - |ﬁ§ﬂﬁﬁ%m HTde
2,4-Di met hyl -5-[ 2-o0x0-1, 2- di hydro-indol-(3)- ylidenenethyl]-iH pyrrole-3-
carboxylic acid (2-hydroxy-3- norpholin-4-yl-propyl)-am de

5-[ 5- Chl or 0- 2- ox0- 1, 2- di hydro-i ndol - (32) - nsbadensnet hyl ] - 2, 4- di et hyl -

1H pyrrol e- 3-carboxylic acid (2-hydroxy-3-norpholin-4-yl- prcpyl)-am de
5-[ 5- Brono- 2- oxo0- 1, 2-di hydro- indol -ylidenenethyl]-2, 4-

di met hyl - 1H pyrrol e-3- carboxylic acid (2-hydroxy- 3-

mor phol i n- 4- gﬁdpropyl) anldStrhcteEgethyl 5- [Z&Qég-l,Z-

5-(5-Fluoro-2-oxo-1,2-
dihydro-indol-3-
ylidenemethyl)-2, 4{-dimethyl-
1H-pyrrole-3-carboxylic acid
(3-diethylamino-2-hydroxy-
propyl) -amide

1N

5-[5-Fluoro-2-o0oxo0-1,2~-
dihydro-indol~-(3) -
ylidenemethyl] -2, 4-dimethyl~-
lH~pyrrole-3~carboxylic acid
(2-hydroxy-3-morphelin-4-yl-
propyl) -amide

2N

2,4-Dimethyl-5~(2-cx0-1, 2~
dihydro-indol-{3)-
ylidenemethyl]~-1H-pyrrole-3-
carboxylic acid {(2-hydroxy-3-
morpholin-4-yl-propyl)-amide

3N

5-[5-Chloro-2-oxo-1,2-
dihydro-indol-(32)- '
ylidenemethyl]-2, 4~ dlmethyl-
l1H-pyrrole~3-carboxylic acid
{(2-hydroxy-3 —morphol*n—d-yl-
propyl)-amide

4N

5-[5-Bromo-2-oxo-1,2-dihydro-
indol-ylidenemethyi] -2, 4- ’
dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
morpholin-4-yl-propyl)~amide

5N

XN 2,4-Dimethyl-5-[2-ox0-1, 2~
ﬂ/\z;:\?;;z dihydro-indol-ylidenemethyl] -
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-11, 2, 3]tr1azol-
N 1-yl-propyl)-amide’

~ 6N /
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di hydro-indol -yl i denenet hyl]- 1H pyrrol e-3-carboxylic acid
(2-hydroxy-3-[1,2,3]triazol - 1-yl-propyl)-anide 34 1 5 AUG 2005 WO 02} d¢4&85
7N BN 9N 11N 12N H PCT; 5021044117 H -Y'\  OH H N=N 5-[5-Fl ucr o- 2- oxo- 1, 2-
di hydr o-i ndol -yl i denemet hyl | - 2, 4-di net hvl -1 H pyrrol e-3- carboxylic acid
(2- hydr exv- 3wWO[02/086483 t ri azoi - | -yl - propyl )- ami de 5-[5- Chl or cBGL BN 402- N
Y N > di hydro-indcl-ylidenenethyl]- H OH N=N 2, 4-di net hyl - 1H pyrrol e-3
carboxylic acid (2-hydroxy-3- [192,3]triazol - 1-3d Ryl h-zapkde; N- H OH N
5-[ 5- Br onp- 2- 0x0- 1, 2- di hydro ' emet yHyddctindol-ylidenemethyl] -
di met hyl - | H- pyrrol e-3- cafhgiylkcHacew k2 hydr oX¥—3timethyl~1H-pyrrole-3-
[1,2,3triazdf-1-yl-propyl )F dlide Ho-/_ 3-{[4- (dd3rcbdighyLam ) nirony-3--
hydr oxypr opyl ) am no} ca o -5-methyl -3-phenyl 2 HRYEE0b101-y1-propyl) -
2-yl ] met hyl ene) - 2- oxo- N amide

H
2 5-[5-Chloro-2-oxo-1, 2~
H N’\T/‘N”$ dihydro-indecl-ylidenemethyl] -
8N H OH N=N 2,4-dimethyl-1H-pyrrole-3-
cl I H carboxylic acid (2-hydroxy-3-
0 [1,2,3]triazol-1-yl~propyl)-
n zmide

5-[5-Bromo-2-oxo0-1,2-dihydro-
indol-ylidenemethyl]-2, 4-
dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
[1,2,3]triazol~-1-yl-propyl) -
amide

SN

3-{[4-({[3-(diethylamino)~-2~-
hydroxypropyl]amino}carbonyl)
~5-methyl-3-phenyl-1H-pyrrol-
2-yllmethylene}-2-ox0o-N-
phenyl-2, 3~-dihydro-1H-indole-
5-carboxamide

{(3-{[4-({[3-(diethylamino)~-2-
hydroxyprepyl]amino}carbonyl)
-5-methyl-3-phenyl-1H-pyrrol-
2-ylimethylene}-N-methyl-2-
oxo-2, 3-dihydro-1H-indole-5-
carboxamide

12N
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phenyi - 2, 3-di hydr o- 1H i ndol e- 5-car boxam de (3-{[4-({[3-(diethy|anino?-i
hydroxypropyl]anino}carbonyl) -5- et hyl - 3- phenyl - | H pyrrol - 5 AUG 7005
2-yl j met hyl ene) - N- net hyl - 2- oxo- 2, 3-di hydro-| H i ndol e-5- carboxanmde 35 1 5

AUG 2005 WD 02/ 066463 14N 15N 16N, PCT/ US02' 0440? (32)-3-{]4- éiu N
(di et hvl am n¥jQ 92/06k3tdr oxypr opyl ] ami no) car bonyl ) PLTAIS02104307
-5-net hyl - 3- phenyl -1 H pyrrol - 2-yl]nethyl ene}-N(2- hydroxyethyl)-2-oxo0-2, 3-
di hydr o- 1Hi ndol e- 5- car boxam de N-[3-(di et hyl am no)-2- hydroxypropyl)-4-(4-
fl uorophenyl)-2-methyl -5-{(5- (norpholin-4-ylcarbonyl)-2-

0x0-1, 2-di hydro- 3Hi ndol - 3- ylidene] nethyl)-1H pyrrol e-3- carboxam de
3-{[4-({[3-(di ethylam no)-2- hydroxypropy I]anino}carbonyl)

-3-(4-fluorophenyl)-5-nmethyl 0 1FF§¥ rol - 2- yI Qek{%g
i soprcpyl - 2- oxo- 2, 3-di hydro- 1Hin e-5-carb % alno
3-{[4- ({j 3-(di ethyl am no) - 2- hydrb propyl ] 3y (ds) 9¥§2mlno}carbonyl)
-3-(2,4-di fl uorophenyl ) - 5- HN —S-me;hyl 3-phenyl-1H-pyrrol-
13N M ) 0 2-yllmethylene}-N- (2~
0 N hydroxyethy})-2-oxo-2,3—
HOA~N o" dlhydro—}H-lndole—S-
H N carboxamide
H

N-[3-({diethylamino)-2-
hydroxypropyl]-4-(4-
fluorophenyl) -2-methyl-5-{ (5-
(meorpholin-4~-ylcarbonyl)-2-~
oxo-1,2-dihydro~-3H-indol-3-
vylidene]lmethyl}-1H-pyrrole-3-
carboxamide

14N

3-{[4-{{[3-({diethylamino) -2~
hydroxypropyl}amino)}carbonyl)
-3~ (4-fluorophenyl) -5~-methyl-
1H-pyrrol-2-yllmethylene}-N- .-
isopropyl-2-ox0-2, 3~dihydro-
1H-indole~5-carboxamide

15N

3-{[4-{{[3-(diethylamino) -2~
hydroxypropyl]amino)}carbonyl)
-3-{2,4-difluorophenyl)-5-
methyl-1H-pyrrol-2-
yllmethylene}-2-oxo-N-phenyl-
2,3~dihydro-1H-indole-5-
carboxamide

16N
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met hyl -1 H-pyrrol -2- yl ] net hyl ene) - 2- oxo- N- phenyl - 2, 3-di hydr o- 1Hi ndol e- 5-
carboxani de 36 1 5 AUG 2005 WO 02/ 066463 PCT/ US02/ 01407 17N HO -N H 18MUG 9605
20N 3-{[4-({[ 3-(di et hyl am no)-2- hydroxyrropyl]am no) carbonyl) -3-

(2, 4-difluorophenyl)-5 HN nmet hyl - 1H pyrrol -2- ~O | ene}-N-(2- I]rnjetﬁh Y.y
hydr oxyet hyl )‘Q‘-”é%é‘if’é, 3- di hydro- 1H i ndol e-5- carboxani de  PCT/LSU02/04305
3-{[ 3- (4-cyanophenyl )-4-({[3- (diethylam no)-2- hydroxypropyl] amno |
~carbonyl) -5-nethyl-IH pyrrol-2- y&l{m@t hyl ene) - N, N-di net hyl - 2-

0x0- 2, 3-di hydro- 1Hi ndol e-5- carboxanide 4-(4-cyapepbepyk) (&k&diviamino)-2-
(di ethylam no)-2- . hydroxypropylls2/met hyl - 5- hydroxypropyljamino)carbonyl)
{ (5- (norphol i n-4-yl carbonyl)- 2-gxp-1)2:-di hydr o=3kkpngloks Btuorophenyl) -5-
yl i denej net h¥l 1)\1 1H pyrrole-3- ¢ OKAM de 3-{[3mgﬂh9hl.plqo[p§|§gyi_)2.4-

: 7 \ 0 ylimethylene}-N- (2~
hydroxyethyl) -2-ox0-2, 3=
dihydro-1H~-indole-3-
carboxamide

3-{ [3-(4-cyanophenyl)-4-({ [3~
(diethylamino)-2-
hydroxypropyl]amino}carbonyl)
~-5-methyl-1lH-pyrrol-2-
ylimethylene}-N,N-dimethyl-2-~
oxo-2,3~-dihydro-1H-indole~5-
carboxamide

18N

4-(4—-cyanophenyl)-N-{3-
{diethylamino)-2- .
hydroxypropyl]-2-methyl-5-
{[5- {(morpholin-4-ylcarbonyl) -
2-ox0-1,2-dihydro-3H-indcl-3-
ylidenejmethyl}-1H-pyrrole-3-
carboxamide

1SN

3-{[{3-(4~-chlorophenyl)-4-
{({[3-(diethylamino)-2-
hydroxypropyllamino}carbonyl)
-5-methyl-1H-pyrrol-2-
yllmethylene)}-2-oxo-N-phenyl-
2,3-dihydro-1H-indole-5-
carboxamide

20N
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({[3-(diethylam no)-2- hydroxypropyl]am no) carbonyl)

- -2- yl]methyl ene) -2-oxo-N phenyl -

2, 3-di hydro-1H i ndol e-5- carboxam de 37 1 5 AUG 2005 WD 02/ 066463 21N 22N
3N C 24N 25N H PCT/ US(} 2104417 3-{[3-(4-chl orcphenyl) -4-
{

I

{
5-net hyl - 1H pyrrol

2

(

Y

5-[ (

3-(2Htetraazol -2-yl ) propyl) -
5-[5-chl oro- 2-oxo0- 1, 2- di hydro 3H-|
3-(2Htetraazol -

N-[ 2- hydr oxy- 3- (2Ht etraazol -
{[2-cx0-5-tri%INicr onet hexy) -

23N

24N

25N

[ 3- (di et hvINsior 666463 hydrexypropyl ] am no) car bonvl)

2- yI)propyI)-CIZ 21"

15 AUG 2005

- 5- met BETUSEE YT 01- 2-

) met hyl ene} - N-i sopropyl - 2- oxo-2, 3-di hydro-| H i ndol e-5- carboxam de
5-fl uoro-2-oxo0-1, 2- di hydro 3\;4 dol - 3- ylidene)nmethyl)-N[2-hydroxy-

t hyl - 1H pyrrol e- 3- car boxam de

ol - 3- yli defe} bt thrighlRrppba kfﬂtbx%r

met hyl - 1H py[# @t%ket@a{rlb@xa

ropyl]-2, 4- dbﬁ%{?ﬁb{m@pyl]cm’nolca*bcﬂyl)

&r 0- 3H- i ndof 2grethyl-1E-pyrrol-2-
vl]methylene}-N-isopropyl-2-

oxo-2, 3-dihydro-~1lH-indole-5-
carboxamide

5-1(5-flvoro-2-o%x0~1,2-
dihydro-3H-indol-3-
ylidene)methyl]-N-[2-hydroxy-
3-(2H-tetraazol-2-yl)propyll-
2,4-dimethyl-1K-pyrrole-3-
carboxamide

5-[5-chloro-2-ox0-1,2~-
dihydro-3H-indol-3-
ylidene)methyl]-N-[2-hydroxy-
3-(2H-tetraszol-2-yl)propyl)-
2,4-dimethyl-1H-pyrrole-3-
carhoxamide

o N16 N-[2-hydroxy-3- (2H-tetraazol-
2-yl}propyl]}-2,4-dimethyl-5-
{[2~oxc-5-trifluoromethoxy) -
1,2~-dihydro-3E-indol-3-~
ylidene]lmethyl}-1KH-pyrrole-3-
carboxamide

5-[(5~fluoro-2-oxo-1,2-
dihydro-3H-indol-3-
H ylidene)methyl)-N-[2-hydroxy-

I N 3-(1H-tetraazol-1-yl)propyl]-
F H 2,4-dimethyl-1H-pyrrole-~3-

N o carboxamide

H
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| dene] met hyl ) - 1H pyrrol e- 3- carboxam de 5-[ (5-fl uoro-2-o0xo0-1, 2-

hydr o- 3H i ndol - 3- yl i dene) net hyl ) - N-[ 2- hydr oxy- 15 AUG 2005
(1Htetraazol -1-yl)propyl]- 2,4-dinmethyl-1H pyrrol e-3- carboxam de 38 1 5
AUG 2005 WO 02/ 066463 PCT/ U ' S02/0- 140" 2 6N CI 27N 28N 29N C H 30N

5- [ (5- chl or oMWO B3@s64632- di hydr o- 3Hi ndcl - 3- yl i dene) net hyl ] - REFASHMHFExXy -
3-(1Htetraazol -l -yl)prcpyl]- 2, 4- dinethxl 1H pyrrol e-3- carboxam de

N-t 2- hydr oxy-3- (I Htetraazol - 1- yI)pro ] 2,4-di methyl -5- {[2-0ox0-5-trif

| uor omet hoxy) - 1, 2-di hydr o- 3H-i rmiol ene] methybyciHppyropen-3- 2-
carboxam de N-{3-[2, 6-di ret hyhno in- 4-yl]- glhyd¥©X§/I;§)T 3=F- . [(5-

f I uor o- 2- 0xo05 Ly 2- di hydr o- n oIH3 I'i dene) nevhybpne)methyl] -N-[2~hydroxy-
di met hyl - 1H-pyrrol e-3 car bgxanNde™ 5-[ (5-chl or o- 2= ékB.HEQIcacOl‘l'yl)prOpyl]-
di hydr o- 3Hi ndol - 3- ':3 raat‘*hyl ]-N-{3-[2,6- 2,4-dimethyl-lH-pyrrole-3-

yl
di
3-

N carboxamide
‘H
N:=N
v o N N-[2-hydroxy-3-(lH-tetraazol-
N"(— 1-yl)propyl]-2,4-dimethyl-5-
o rFF H n OH {[2-ox0o-5-trifluoromethoxy) -
Y Y 1, 2-dihydro-3H-indol-3-
> H ylidene]lmethyl}-1H-pyrrole-3-

N - carboxamide
H

N-{3-[2, 6-dimethylmorpholin-
Q Nr~(— — 4-yl]-2-hydroxypropyl}-5-[ (5-

OH fluoro-2-oxo-1,2~-dihydroc-3H~
indol-3-ylidene)methyl]-2, 4~
dimethyl-1H-pyrrole-3-
carboxamide

28N

5-[(5-chloro-2-oxo0-1, 2-
dihydro-3H-indol-3- : ]
ylidene)methyl]-N-{3-[2,6- -
dimethylmorpholin-4-yl1j-2-
hydroxypropyl}-2, 4-dimethyl~
1H-pyrreole-3-carboxamide

29N

N-{3-[2, 6~dimethylmorpholin-
4-yl}-2-hydroxypropyl}-2,4-
dimethyl-5-{[2-0ox0-5-
{(trifluoromethoxy)-1, 2-
dihydro-3H-indol-3-
ylidenelmethyl)-1H-pyrrole-3-
carboxamide
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di met hyl nor phol i n-4-yl]-2- hydroxypropyl) -2, 4-di net hyl -

1H pyrrol e- 3-car boxamm de N-{3-[ 2, 6-di net hyl nor phol i n- 15AUGZWS

4-yl]-2-hydroxypropyl)-2,4- dinethyl-5-{[2-0x0-5 (trifluoronethoxy)-l

di hydr o- 3Hi ndol - 3- yI|dene)nethyl)-1kkpyrrole 3- car boxam de 3l 1 ‘ﬂUG

2005 WD 02/ OBEAGA6EIY PCT/ 0502/ 04407 C N-[ 2- hydr oxy- 3- (3- mebhyH2%/ B+t

di oxoi m dazolidin-1- yl)propyl]-2, 4- nethyl 5 35N 36N 37N 38N 3 9N d C H

0 5-[(5-flucro-2-o0x0-1,2- dihydro- 3F+| l-3- yldd @@) hylb- 2-hygroxy-

3-(3-nethyl -2, 5- d|0x0|n1dazolld|n | = 2;§propyl] éf I@E%% S
s

pyrrol e- 3- carboxan1de 5-1(5- chPor = %
yl i dene) met hyl |- N-[ 2- hy > ﬁy|-2 5. xghgkﬁ§§og
diOXOimldc7Olldln i-

yl) propyl] -2, 4—d|nethyl-|
yl)propyll-2,4-cdimethyl-1H-
N pyrrole-3-carboxamide
H .

~5—

ﬁz hvdroxy-

N-[2-hydroxy-3- (3-methyl-2, 5-
dioxoimidazolidin-1- °
yl)propyl]l-2, 4-dimethyl-5-
{(2)-[2-0x0~5~
(trifluoromethoxy)-1,2-
dihydro-3H-indol-3-
ylidene]methyl}-1H-pyrrole-3-
carboxamide )

35N

N 5-1(5-chloro-2-oxo-1, 2-

N dihydro-3H-indol-3- :
0]
‘ NA(; Cf ylidene)methyl]-N- [2-hydroxy-
36N H H 3-(3-methyl-2, 5~
/ N dioxoimidazolidin-1-
a 0'1 yl)propylj-2,4-dimethyl-1H-

N pyrrole-3-carboxamide
H .

N-[3-(1,1-
dioxidothiomorphelin-4-yl)-2-
hydroxypropyl] -2, 4~-dimethyl-
5-[(2-0ox0-1,2-dihydro-3H-
indol-3-ylidene)methyl])-1H-
pyrrole-3-carbexamide

37N

N"[S-(lr 1-
dioxidothiomorpholin-4-yl) -2~
hydroxypropyl]-5-((5-£fluoro-
2-oxo-1, 2-dihydro-3H-indol-3-
ylidene)methyl] -2, {~dimethyl-
1H-pyrrole-3-carboxamide

38N

% 5~ (S5~chloro~-2-ox0-1, 2~
H NN {0  dihydro-3H-indol-3-
N°—~H OH “-“"p ylidene)methyl]-N-[3-(1,1-
Cl / H dioxidothiomorpholin-4-~yl)-2-
N O hydroxypropyl}]-2,4-dimethyl-
H 1H-pyrrole-3-carboxamide

39N
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pyrrol e- 3-carboxam de N-(3-(1,1- dioxidothionorpholin-4-yl)-2-

hydr oxyprcpyl ] - 2, 4-di met hyl - 5-[ (2- oxo- 1, 2- di hydr o- 3H 15 AUG 2005
i ndol - 3-ylidene)nmethyl]-iH pyrrol e-3-carboxam de N-[3-(1, 1-

di oxi dot hi onor phol i n-4-yl)-2- hydroxypropyl]-5-[(5-fluoro-

2- oxo- |, 2- di hyarwedkbs ndol - 3- ylidene)nethyl]-2, 4-di met hyl - PCT/US0204407

1H pyrrol e- 3-carboxam de 5-f (5-chloro-2-o0x0-1,2- N r N O

di hydro-3Hindol-3 HOH ~$0 yl.id :e)nethyl__]_\-N-[S-(i -

di oxi dot hi onor phol i n-4-yl ) - 2- ﬁm(ywrorpylé..oz, &-di (ebltho-2-oxo-1, 2~

1H pyrrol e- 3- car boxam de’ -l 208X 0~B- ( t rdiHydererat-haxy) =1, 2-

di hydro-3Hi ndo] - 3- yliden l methyl ) - 1H- pyrrol e- 31 icenkoxarhge ) 40- (3-51AUG
2005 V.70 02/066463 ual 0 5-[ (5- br cno- 2- @6@xlc2t400néZdhd 64 -9f)) -50N
SINHHCOH p dihydre-3 03- ylidene) net hvl Inrlodviotobyl]-2, 4-dimethyl -

di oxi dot hi onor phol i n-4-yl) hvdr oxypr opyl ] - 2, 413dipyetkByYe~3~carboxamide

47N 3” 5-(5-fluoro-2-oxo-1, 2-
) dihydro-indel-3-

OH ylidenemethyl)-2,4-

. N dimethyl-1H-pyrrole-3-
oM carboxylic acid [2-

o hydroxy-3-
([1,2,3)ltriazolo[4, 5-
blpyridin-3-yloxy)-
propyl]l-amide

48N zf, 5~ {5-chloro-2-oxo0-1, 2~

0 fﬂpd'ﬁi> dihydro-indol-3-

) OH ylidenemethyl)-2,4-

N dimethyl-1H-pyrrole-3-

H carboxylic acid [2-

" hydroxy~-3-
({1,2,3Jtriazolo[4, 5~
bljpyridin-3-yloxy) -
propyl]-amide )

49N N 2,4-dimethyl-5-(Z-oxo~
Y *i} S-trifluoromethoxy-1,2- -
A Y o dihydro-indel-3- |
o [N ylidenemethyl)-1H-
P pyrrole-3—~carboxylic
H acid [2-hydroxy-3-

([1,2,3}triazolol4, 5~
blpyridin-3-yloxy) -
propyll-amide
_ 50N F 5-(5-fluoro-2-oxo-1, 2-
N dihydro-indol-3-
S~ ylidenemethyl)-2,4-
{ 1 ©OH dimethyl-1H-pyrrole-3-
v N carboxylic acid [2~
hydroxy-3-(3-oxy-
; H ' benzotriazol-1-yl) -
' ' propyl]l-amide. °
51N o -5~ ({5-chloro-2-ox0-1, 2-
N dihydro-indol-3-
o ﬁ4f“ ylidenemethyl)-2, 4-
= N OH dimethyl-1H-pyrrole-3-
carboxylic acid [2-
hydroxy-3-(3-oxy-
benzotriazol-1-yl}-
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1H pyrrol e- 3-car boxam de 5-(5-fl uoro-2-cxo-1, 2- di hydro-indol -3-
yl i denenet hyl ) -2, 4- di net hyl -1 H pyrrol e- 3- carboxyllc acid [ 2- hydroxy5§U57W5
([1,2, 3]triazo|o[4 5- b) pyridin-3-yl oxy)- propyl]-am de

5- (5- chloro é Q?RY&KS di hydro-indol -3- ylidenenethyl)-2,4- peresoamesos

di net hyl - §% carboxylic acid. [2- hydroxy-3 ([1 , 3]t |azolo[4 5-
b] pyri di n- 3 yl oxy) - propyi]-am de 2, 4-dinmethyl-5-(2-0x%

5-trifluoromet hoxy-1, 2- dihydro- i ndol - 3 ylldenedEFHYI -IFF“ (2

pyrrol e-3-caPB8xylic acid [2-hydroxy-3¢ ([1,2,3)t Eﬁyé o= (2-oxo-

b) pyri di n- 3- onxy) propy! ] -anide r?,ﬂ@#{luoro 2- é% %5éu HPﬁyHgtﬁYﬁHdT-S-
ylidenemet hyl) -2, 4- di met hyl,-| e=3- car boxy1¥’

hydr oxy- 3- ( 3- oxy- benzot Fazgl] 1~ propyl ] -ani d el@nnemEt Vl)'lb'

5- (5-chl or o- 2- oxo- 1, 2- diclyedrlo-w ndol - 3- ylldeneneﬁﬁy%Fl -4-carboxylic

. [2-hydroxy-3- (3~
dimethyl-1H pyrrole-3 3 . oxy-benzotriazol-1l-yl)-

propyl]-amide

Other representative compounds of the present invention are

shown in Table 1lc below.

5 , , Table 1lc

Cpd

StrXucture Name
No.

o ﬁ/‘\ 57(5-flu9ro—2foxo—1,2-
ad

\\/p dihydro-indol-3-
no { \ oH ylidenemethyl) -2, 4~-dimethyl-
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-morpholin-4-yl-
propyl)—methyl—amide;

45N

N
H

5~{(2)-5-fluoro-2-oxo-1, 2—
dihydro-indol-3-
ylidenemethyl) -2, 4-dimethyl-
lH—pyrrole -3-carboxylic acid

((S)-2-hydroxy-3-morpholin-4-
yl-propyl)-methyl-amide

458

5-((2)-5-fluoxo-2-oxo-1, 2~
dihydro-indol-3-
ylidenemethyl) -2, 4-dimethyl-
lH-pyrrole-3-carboxylic acid
((R) -2-hydroxy-3-moxpholin-4-
yl-propyl)-methyl-amide.

465

The compounds presented in Tables la-lc are exemplary only
10 and are not to be construed as limiting the scope of this

invention in any manner.

PREFERRED EMBODIMENTS
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carboxylic acid 12- hydroxy-3-(3-oxy- benzotriazol-1-yl) 41 1 5 AUG 2?9% %/\([)
02/ 066463 52N T1r nvl 1 -ani rrlc 2, 4-di methyl - 5- ( 2- oxo- U6 2005
5-trifluoromethcxy-1,2- dihvdro-indol-3- ylidenenethvl)-1H pyrrole-3-c
arboxvlic acid [2-hydroxy-3-(3- oxy-benzotriazol-1l-yl)- propyl]-amde O her
repr esent at iwe 02bspeunds of the present invention are showFPQTAUSTEBE | ¢
below. 5 Cpd too. 45N 45S 46S 5-(5-fluoro-2-oxo-1,2- di hydro I ndol - 3-

yl i denenet hyl ) - 2, Fndilgetthyl DX 2EERYY r‘éﬁ%tééffjbéiyﬁﬁ‘é Berd in the Summary

( 2- hydr oxy- 3-JmrphokinRrehrybr, PEOPY I TRiYhnaE €8 Formulz (1) st forch
5- ((2)-5-fl uoro-2-oxo-1, 2- di hydro-i ndol - 3- yli denemet hyl ) - 2, 4=di net hyl -

1H pyr r ol e- 3BT RyIS lpéeaSFHEd((S) 2- hydr oxy- 3- nor phol i n- 4-

yl - propyl) - met Me*f%'f‘r@@i 3rb(8) 0 B- EdOrdd- %0 rAnldl Py dros idylel wBerein:
yl i denenet hyIE? 4- di met hé(l 1H pyrrol e-3-carboxylic acid
is selecte from the group cornsisting of hydrogen and alkvl,

preferably hydrogen, methyl, ethyl, isopropyl, tert-butyl,
isobutyl, or n-butyl, more preferzbly hydrogen or methyl; and
R’ is selected from the group consisting of hydrogen, zlkyl,
aryl, heterozryl, and -C(O)R' wherein R!’ is hydroxy, zlkyl,
10 cycloalkyl, aryl, or heteroaryl, and more preferably R' is
hydrogen, methyl, ethyl, isopropyl, n-, iso or tert-butyl,
phenyl, benzoyl, acetyl or carboxy, even more preferably
methyl, hydrogen or phenyl.
2. Another preferred group of compounds of Formula (I) is

15 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 or methyl, most

) preferably methyl;

20 R’ is selected from the group consisting of hydrogen, alkyl,
aryl, heteroaryl, and -C(O)R' wherein R'” is hydroxy, alkyl or |
aryl, and R’ is more preferably hydrogen, methyl, ethyl,
isopropvl, n-, iso or tert-butyl, phenyl, benzovl, acetyl or
carboxy, even more preferably methyl, hydrogen or phenyl; and

25 R? R% &and R® are hydrogen; and
2 is aryl.

3. Another preferred gioup_of compounds of Formula (I) is
that wherein:
R® is selected from the group consisting of hydrogen and alkyl,

30 preferably hydrogen, methyl, ethy;, isopropyl, tert-butyl,

;i isobutyl, oxr n-butyl, more preferably hydrogen or methyl, most
| | preferably methyl;
R’ is selected from the group consisting of hydrogen, alkyl,
aryl, heteroaryl, and -C(O)RY wherein R' is hydroxy, alkyl or

35 aryl, and R’ is more preferably hydrogen, methyl, ethyl,

isopropyl, n-, iso Q;_tert—butyi, pheny;, benzoyl, acetyl or
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((R) - 2- hydr oxy- 3- mor phol i n-4- 'yl -propyl) -nethyl-am de. The conpounds
presented in Tables la-1c are exenplary only 10 and are not to be cohStAUGE05
as limting the scope of this invention in any manner. PREFERRED

EAdBODI MENTS PCT! U$02/ 11440 7 Table is Structure Nane H 42 1 5 AUG 2005 WO
02/066463 PGYOWS0@MMO whil e the broadest definition is set HGr¥HPHt he

Su. of the Invention, certain conpounds of Formula (1) set forth bel ow
are preferreda*hppyef@Vﬁ@dmgﬁinﬁiﬁﬂere@ﬁﬁomﬁﬁévbf IRotTadeR ©F) phenyhatmest

wher ei n: C dde croup consisting of hydrogen and al kyl,
preferably h ?%§§%§h9 ﬁﬁg?yi Q% | sopropyl, tert-butyl, isobutyl, or

n- but yl , nor & pr%ﬂeﬁ@@l%-h@dﬁ Q@ﬁ“ﬁeﬁﬁ?l and R is selected fromthe

group consi sti n, a ) . ne
RL7 i s hydrOéy?gaﬁétQ¥g%gggyép{éf%g?F}yaﬁgkazbﬁ§%e?§?%25§?gqang%%%§%§i%P

preferabl§ prrsﬂlhyéroEEﬁ¢m¢ﬁﬂnﬁH OorePhyEziRgbpropyl, n-, iso or tert-butyl,
phenyl , benzgyl , gﬁswero £ £88 DVEY g BUBN o FOE SnP S )Forfﬁﬁﬁgy:(§) h:vgrogen

or phenyl 2" Anot her preferred group of conpounds of Fornula (
t hat mherelnthﬁE rBeEeieeted fromthe group consisting of hydrogen and

al kyl, prefgrabl yséwai&g;erf,roﬁetthw ?r&aﬁy onél%QE'h%plSk h{8FégbYtate a1kyl
|sobutyl or n-buty nore preferab hydr ogen or { nost referaBIy

methyl . 20 RPrF§e§%P%XtEHd¥??ﬁﬁ¢Iﬂ??ﬁﬁéupeE%%%1s%§QRf hyﬂFS@eﬁut¥&kyl
aryl, hetr oagysbutg;md oﬁ(ﬂwﬂymaroelenpmfersbmd{mgeal kY| methyBy ykageand
R is nore pre %rabﬁ% % 0 met hyl, ethyl, isopropyl, n-, iso or
tert-butyl, PBREAFFE"bEn 8§h Jacetyl or carboxy, even more preferably

met hyl , hydrﬂbeﬁscyelﬂunﬁd framd t28 &BoumR carral REngr efhhiddogeen, axickyl,2 is

aryl. 3. Anothen piefersad, or oty ol BPRPOWALS 9% ROM BU! Aykldxd S alkyl or
aryl, and R’ 'is more preferably hydrogen, methyl, ethyl,

15 isopropyl, n-, iso or tert-butyl, phenyl, benzoyl, acetyl or
carboxy, even more preferably methyl, hydrogen or phenyl; and
R?, R’ and R® are hydrogen; and
Z is heterocycle.

5. Another preferred group of compounds of Formula (I) is

20 that wherein:

R® is selected from the group consisting of hydrogen and alkyl,”,
preferably hycrogen, methy*, ethyl, isoprepyl, tert-butyl,
iscbutyl, or n-butyl, more preferably hydregen or methyl, most
preferably methyl;

25 R’ is selected from the group consisting of hydrogen, alkyl,
aryl, heteroaryl, and ~C(O)R'” wherein R'’ is hydroxy, alkyl or
aryl, and R’ is more preferably hydrogen, methyl, ethyl,
isopropyl, n-, iso or tert-butyl, phenyl, benzoyl, acetyl or
‘carboxy, even more preferably methyl, hydrogen or phenyl, most

30 preferably methyl; and

J ~ R% R% and R® are hydrogen: and
: 2 is -NRYR*® wherein R*> and R'® combine to foxm
. heterocyclamino, preferably piperidin-1l-yl, N-methylpiperidin-
l1-yl, piperazin-1-yl, N-methylpyrrolidin-1-yl, pyrrolidin-1-
35 yl1, morpholin-4-yl, thiomorpholin-4-yl, thiomorpholino-1-

oxide, thiomorpholino-1,1-dioxide, 4-
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that wherein: R6 is selected fromthe group consisting of hydrogen and

al kyl, 30 preferably hydrogen, nethyl, ethyl, isopropyl, tert-butyl 2005
i sobutyl, or n-butyl, nore preferably hydrogen or nethyl, nost prefé#%AQ®
nmethyl; R is selected fromthe group consisting of hydrogen, alkyl, aryl,
heteroaryl and -C(O R1? wherein R' is hydroxy, alkyl or aryl and R
more pref er APY2MFdtogen, methyl, ethyl, isopropyl, n-, isoPSr¥8¥Ebutyl,
phenyl, benzoyl, acetyl or 43 1 5 AUG 2005 VO 02/ 066463 PCT/ US02/ 04407
carboxy, eveﬁtﬁﬁﬁékﬁFéF@P%b+@ﬁ§ﬁﬁ+ﬁﬂDeIﬁ?ﬂPo@éﬁ%orJTﬂﬁﬂﬁﬂPerﬁﬁéﬂ ipreferably

met hyl; and R%adaéolaaén% d}a ezlafdar Ogﬁﬂ*oﬁﬂg £-isyheterearyl, preferably
tr|a2|nyl tetrazolyl, azol ¥r|d|n yl pyrlnldlnyl Qr pyrazinyl.

4. Anot her pPéP@PW@BlEFBﬁﬁ;%T dbﬂpéhn&§ BFthF?RN%%W¥QPW1§ YERAT OWRer®if R6
is selected fareth81grAYppkONsi-siiyng of hydrogen and al kyl, preferably
hydrogen, nmethyl, ethyl, isopropyl, tert-butyl, 10 isobutyl, or n-butyl,

nor e preférably hydrogen or mnethyl, nost preferably nmethyl; R7 is selected
fromthe group comslbshemgpﬁéfwd)gﬁr@upabkyto S s ertmrr@@axl {IRNgds

-C(O R37 mheretn R17 is hydroxy, alkyl or ary and R7 is nore preferably
hydr ogen, nettB@t YBEBRGED 15 i sopropyl, n-, iso or tert-butyl, phenyl,
bﬁnzo?/l agetmﬂ 1§I’seE@dﬁ‘h&%ﬁrcﬁveﬂen@Eeuprﬁﬁiﬁﬁimgﬁﬁtfhybdrhyfﬁﬁ agen aQI‘kylh
pheny an R3,, R, .and R5 are rogen; and Z is heterocycle, Anot her
preferred gréﬁﬁfﬁfa86¥pgﬁﬂﬁ%g%ﬁ rﬁ%%ﬁdﬁa fF?y?s P RA ’mﬁéf§|RUt¥%sls
sel ect ed1br omstolatyilouprcofisuisyd ngncafe pydfegeh&yuhydﬂdgﬁh orpmeteyhbl y

hydr ogen, nethy %QF[ L, u nor e
preferably h;gr%gegéggétedhz RPQX gE:%%fera 5'tlmgt%l% E¥é§o§énls qéﬁéct
from the gro@xyeonbeserngry HV&#G&H@)Ra wwerelar§1 lhehydaaxyl aldd or

- O RL7 whergiva Rhfigl 87 hydmee p2lekykaply @yd’ﬂoge%ndm@%hy§ nP‘EI@y]pr eferably

hydr ogen, met hyl ethyl, isopropyl, n-, 1s0 or tert-butyi hen benzo
aZety? or 1§éprobyl¥ n-, 1sg oanert—butyl phenyl, benééyl,pacegyi y

is

15 carboxy, even more preferably methyl, hydrogen or phenyl; and
R3, R% and R’ are hydrogen; and
7z is -NR*®R!® wherein R and R'® are alkyl, preferably

diethylamino, dimethylamino, or ethylamino.

20 7. Within the above preferred and more preferred-groups (1)-
(6), &n even more preferred group of compounds is that
wherein: o

R! is hydrogen; alkyl, -C(O)NR*3R?®, unsubstituted
cycloalkyl, preferably hydrogen, 3,4-

25 dimethoxyphenylaminocarbonyl, 4-methoxy-3-chlorophenyl-
aminocarbonyl, even more preferably hydrogen or methyl, most
_preferably hydrogen; and
ﬁz is hydrogen, cyano, halo, lower alkoxy, or —S(O)zNRs’Rz‘o
wherein R® is hydrogen and R'® is hydrogen, aryl or alkyl and

30 is at the 5-position of the oxindole ring, preferably R? is

i _ hydrogen, chloro, bromo, fluoro, methoxy, ethoxy, phenyl,
dimethylaminosﬁlfonyl, 3-chlorophenyl-aminosulfonyl, carboxy,
methoxy, aminosulfonyl, methylaminosulfonyl,
phenylaminosulfonyl, pyridin-3-yl-aminosulfonyl,

35 dimethylaminosulfonyl, isopropylamino-sulfonyl, more

preferably hydrogen, fluoro, or bromo. ~Most preferably R? is
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carboxy, even nore preferably nethyl, hydrogen or phenyl, nost 30
preferably methyl; and R3, R, and R5 are hydrogen; and Z i's -NRL5R16 15 AUG 7005
wherein R15 and R16 conbine to form heterocyclam no, preferabl

pi peri di n- 1- MO 026688 hy | pi peri di n- 1- yI piperazin 1-yl, PCTUS02/0440%
N-nmet hyl pyrrolidin-1-yl, pyrrolidin-| Q; nmor phol i n- 4- yl,
t hi onor phol i rEl49A0 arisl éroreksEFA0Y - tQﬁu ®OSERiEROPHBRE noRdS Hindinexi de, 4

44 15 AUG 2005 40 02/ 066. 463 PCT/ US02/ 044407
ethyloxycarbonyl nethylplpera2|n | -yl, 3- cxoplperaz n-1-yl,
i mi dazol i di n-1n yihep afeyve POREEEF e ey ywrefegaed Endoﬁb%n‘ﬁfbﬁpé?rﬁiﬁﬁrbﬂyl

or tetrahvdr %ﬁﬁdﬂn@i‘sﬂqheygtg*@@@herﬁmﬁer RiekeeabLy¥bBRr PAGh | feArying §h§
Anot her preferred croup nBounds of Fgrnulpé)%Jd ks that mhereln i's
s

sel ected fromdtHExyr &?@U@o%l ®NCHIER bleR (@RISR kyFhaipradickr abl y

hydrogen, metipdicaflelylby aSOPLePylthdLTds, bW, ybr £0 hePOUb¥dse by RBULYI,
nore preferably hydrogen or nethyl; R7 is sel ected from the group

consi sting of hydrogen, alkyl, aryI het eroaryl, and -C(0)Rl7 wherein R17
is hydroxy, alkyl or aryl, and R7 is n@@glgg§ferably hydr ogen, nethyl,
ethyl, isopropyl, n-, iso or tert-butyl, phenhyl, benzoyl, acetyl or 15

car boxy, even noréﬁﬁréﬁ@rabpyen§¥?®4¥t#ﬂuﬁﬁég§htMr1Bh@ﬁ@¢la?ﬂﬂjbMQEheR and R5

are hydr Q@enm&z%u%d'ss oleRiastBlﬁnv&@ffdm lﬁ’qﬂeihaed;;%@eaﬁ e 4 dyine Rigkeeably

di et hyl am no, dinethyl am no, or ethylam no Wthin the above preferred
and nore pref%ﬁr %§r6@6§3(ﬁfe tY%)tVEﬁffeféﬁeﬁﬁPé prefeirediigrid®s JRTKs)
Conpgunds i's éﬁEHCﬁanmaglnyrEalné %?ﬁksuyanCTagkylazdSXé&fﬁﬂéﬁﬁgéonlne
unsubstitute clo ra . e sas

i ot hoxypherARReTods bohy | EHR RTHAAPS SR ar o b hERS PEC kI G B PE S ven
nor e prefereﬂﬁg/éxp&ﬁ@géauaarnenhgiactmmn w1phebespbtyfngdbxmﬂﬁh faivdoR2 i S
hydrogen 5CYa, o, I S wher I s hydrogen
and R10 |s hy@ﬁégb%)’aFﬁ &%&eé ﬁ@xyéﬁéyf9§ogg§gg§9§%90% poggkgbﬁﬁbf t he

oxi ndol e r|rmftqmqgﬁéﬁg@|yfRthslntr1n51c protein tyrosine kinase activity

and phosphorylation. Binding sites are thereby created for
intracellular signal transduction molecules and lead to the
formation of complexes with a spectrum of cytoplasmic
20 signaling molecules that facilitate the appropriate cellular
response (e.g., cell division, metabolic effects on the
extracellular micrdenvironment, etc.). See, Schlessinger and
Ullrich, 1992, Neuron 9:303-391.
It has been shown that tyrosine phesphorylation sites on
25 growth factor receptors function as high-affinity binding
sites for SH2 (src homology) domains of signaling molecules.
Fantl et al., 1992, Cell €9:413-423, Songyang et al., 1994,
Mol. Cell. Biol. 14:2777-2785), Songyang et al., 1993, Cell
72:767-778, and Koch et al., 1981, Science 252:668-678.

30 Several intracellular substrate proteins that associate with

‘RTKs have been identified. They may be divided into two
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.

35 songyang et al., 1993, Cell 72:767-778. The specificity of

the interactions between receptors and SH2 domains of- their- - -

46



hydrogen, chloro, brono, fluoro, nethoxy, ethoxy, phenyl,

di met hyl am nosul f onyl, 3-chl orophenyl - am nosul f onyl, car boxy, nethox}ﬁAUGZWS
am nosul fonyl, methyl am nosul fonyl, phenyl am nosul fonyl,

pyri di n-3-yl -am nosul fonyl, 35 di net hyl am nosul f onyl

i sopropyl ani‘W@9¥Méieny| , nore preferably hydrogen, fluoro, PSFBIEHY" Most
preferably R2 is 45 1 5 AUG 2005 WO 02/ 066463 PCT/ US01/ 04407 fluoro and is

| ocat ed at tbebSeypostd iion defetrhéneddoy i ronemimiongcifinrébiedabdove preferred,

nore preferred and .even I referred .co nds.the eochem.stry at the
carbon atom E:%?‘?%‘.“n“gef%&ﬁg%ﬁgﬁgiégy{’g? ul-fooslrgr%l%'t~£ e ks %:E)\lf—%gﬁﬁf% CI'-\'EI?;(‘l CRSZ
chain and i ndifs¢rehdss an the einieng R IR itdesSpenween pfi? ededd nsSanbtility

The PKs whose.calalydiLe etk s MANBALDLYALNE, 0 FompoUnds. of thi s

i nvention include protein tyrosine kinases wo types,
recept or & yr osshéuds s R (IRTKERr neceredtulage cpnessbenkiwbsestheCTKs), and
serine-threopj b Na SLKS) 4 i o] gjn?gw:]t on is
initiated bgbg%‘f%%re% u ar% i nt e%%gﬂl%{r?s\%‘ﬁ"?e%a?gegﬁ%féﬁgro dfnactor 15
(ligand), fobrofetehy reayese 8FnekizakiSh, Sedandkent7-518 nuiThesen of the

intrinsic propelfdyd O ﬁ&g%@esehggthﬁ tz?ﬁn&g’lséanQSQQQEYﬁﬁUﬂ“- Bi ndi ng

! Lp, ; .
sites are there%y create i ntracel | ul ar gnal transduction nol ecul es

and | ead to ShtermeAtIVUn L YcBhpleXR2tfiam #IsFERFREm &F W dpicasdi ¢ 20

si gnal i ngy nokesil &si 1t duacihkbabg the ApRORIE abRnseblath adigdAsponse
(e.g., cell division, netabolic effects on the extracellular

ni croenvi r onFEAESARE LG @égf"agéhpéigi?@eera%‘tﬁ | P¥ ch, PA%eUI4ur on
9:303-391. | tebeptheen ™hoyn phbaphdyybst ivn phespkesybat igpostdras on 25
grow h factor _receptors functi hi gh- af f.i.ni ty.bindin sites faqr._SH2
(src honol ogﬁgldjo:ﬁ’g?% so?"s%éﬁ%ﬂi %%t?m et etsh% s_%?}ﬁ l‘éf‘g}él 9% S8 |

69: 413- 423, Sengyayy etcralited1d94speqbfic @udwthBifgktot4regqae@y85)rs Songyang

et al., k093, 0ell. 72 A6%nti8eiB8RdrL0CH, BleprorL991, Science 252: 668-678.
30 Severa mtrace?l ul ar substrate proteins that associate with RTKs have

been identified. $H§§,ﬁﬁyJﬁbpapvpaé Yi®¥ePriidoic, affect the intermal

biochemistry of the cell, often as a down-line response to a

PTK event. STKs have been implicated in the signaling process

which initiates DNA synthesis and subseguent mitosis leading
20 to cell prcliferation.

Thus, PK signal transduction results in, among other
responses, cell proiiferation, differentiation, growth and
metabolism. Abnormal cell prcliferaztion may result in a wide
array of disorders and diseases, including the development of

25 neoplasia such as carcinoma, sarcoma, glioblastoma and
hemangioma, disorders such as leukemia, psoriasis,
zrteriosclerosis, arthritis and diabetic retinopathy and other

disorders related to uncontrolled angiogenesis and/or

vasculogenesis.
30 A precise understanding of the mechanism by which the
i~ compounds of this invention inhibit PKs is not required in

order to practice the present invention. However, while not
hereby being bound to any particular mechanism or theory, it
is believed that the compounds interact with the amino acids
35 in the catalytic region of PKs. PKs_typically possess a bi-

lobate structure wherein ATP appears to bind in the cleft
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principal groups: (1) substrates that have a catalytic donmain, and (ﬁé
substrates which | ack such domain but which serve as adapters and as AVe 705
with catalytically active nolecules. 35 Songyang et al., 1993, Cell
72:767-778. The specificity of the interactions between receptors and SH2
domai ns of - PtH@PL&636346 1 5 AUG 2005 WD 02/ 066463 PCT/ US02/ 044 TLS8YHEET at es
is determned by the am no acid residues inmediately surrounding the
phosphoryl at edtvgensthe FesjHekes D £f speheesviere Heoiandingg zatEbndt¢ es

bet ween SH2 gBHQ%Pw?eépgmoﬁaeP}@snj NG aGhd: SLQUSNCASs S QAR BE o3

phosphot yr osi ne residues”on particular receptors are consi stent V\n?% t he
observed di f bgr aarescValehei INsUEAtigne pres phoriddss® Pedrines. vEordgrang

et al., 1993%%5'fz.%eZ@?aZZ%onTiQf%teQQé@{efﬁéiﬂ{lsch%lg%%t gehatai he. fugetion

of each RTK I's eterm ned not only b Its pattern of expression and |1 gand

! Y.  Of
10 avai | abi | whgrputhal 860H§se e AR RyneF HOWRZE riftin sitpFasl SPEFARSEREIY oN

pat hways that cate apbhyat eehdy @t habh Mond ECSRBlentTRYS cnBNOSRRAI AL i ON
provides an inportant "regulatory step which determ nes the selectivity_ of

signaling pathtbys iREERtiY Mifidspdsi Fhe RRAEN FSRACSr neElaplyreccuniers

wel | as diffgpephiati@ni h@ctDig IACARPOr Ssp&I K& c N8} R RF bEREEEMI LYt 0sol i c,
affect the infernal biochemstry of the cell, often as a down-Iline response
to a PTK evBALECYFRSIRRVR BRET GUHSTi-Eat BaY | M he Sisgn &S 7§ Spregess Ofhi ch

i ni lti ?t es0 DNAqgay pi besl Siatersctiseuest wakh oshé taadivig sub8tiouests on
proliferation

Thus, .PK.signal transduction. results jn, .anong other
responses, c&PP Elrjbf’ﬁj? f'la{”? n°% i AP rgﬁF: ?ﬁ”r’b?l,éj %\&Wa&ﬁa s%ﬁfégb‘fi%?n
Abnor mal cel paptotulerafPkKen nEhusediifffferant imdiel iramreaysubktdicsentersayand

di seases, ing| g@irﬂguwetgegﬁém%aef b§§d{’r?%p&@%aartﬁi%ma?5 pa! ci pore,
sar conm, gI 1 O asf“oma and emangl ona, ISQI‘ ers ‘suc as eukem a,
psoriasis, abtditystPesobeat campoungdssaghiveli2thediff anentndFgt hor avichei her

di sorderssrehatedot fadnCOtidOld ad r2Rohageseshs el Aindsvascihegenesis. 30 A
preci se under standlpkrg 1t;he pechani sm_bg whi ch the conmpounds of this

i nvention i nAPBERT R ‘i?ge Bt T¥ETEE RS FRVRT YR I 4ttthc UChe2 pFEkent
invention. Hewevebmpvhhi€e dDéclosed herein thus have utility in in vitro
' assays for such proteins as well as exhibiting in vivo
therapeutic effects through interaction with such proteins.
20 Additionally, the compounds of the present invention
provide a therapeutic epproach to the treatment of many kinds
of solid tumors, inciuding but not limited to carcinomas,
sarcomas including Kaposi’s sarcoma, erythroblastoma,
glioklastoma, meningioma, astrocytoma, melancma and
25 myoblastoma. Treatment or prevention of non-solid tumor
cancers such as leukemia are also contemplated by this
.invention. Indications may include, but are not limited to
brain cancers, bladder cancers, ovarian cancers, gastric
cancers, pancreas cancers, colon cancers, blood cancers, lung
30 cancers and 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,

35 fibrotic disorders and metabolic disorders.
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her eby bei ng bound to any particular mechanismor theory, it is believed

that the conpounds interact with the anmino acids 35 in the catal ytic r&giAd6 2005
of PKs. PKs typically possess a bi- |obate structure wherein ATP appears to
bind in the cleft 47 1 5 AUG 2005 WD 021066363 PCT/ US02/ 04407 bet ween t he

two | obes i NP PG’ where the amino acids are conserved aRbhySBRY

| nhibitors of PKs are believed to bind by non-cqvalent interactions such as
hydr ogen bondi ng, Vah! de¥olifedcsivgr eeSOBMRE S onie CPnFér akt i BASVEH the sane
general regi op, 2=Y0E" &r t e @il @5abde ATR, binple@ehbes Rkent {60 Shc1ude
specifically, it is thought that the 2-1ndolingne conponent of the

conpounds  of CERFETi nRePRY GiESIiStdBT Phif fes geifetdscsgaEe Aot nafs3PBedupi ed

by the adeni ngefing-of: ATRtiSRe@iEbeitysof a particular’ nolecule for a
particular_PK may then arise as the result of, 10 additional interactions

bet ween the vari ouBlReMsTFITfnPLOORieT Rkt 8 iHFGFRREAT8BPFE BACLIPE S&Fno

acid donai ns spegtéd ctd O=piaimiallC vhatuPKGencHius, (pdboblievevie i NESHIQRS )
substituents may contribute to preferentjal bindi g to particular M. The
ability to sePBEt RGP SadCPTE2EL DRI 7% g?lé?ﬂd REPSEoF) ot lq5 nucl eoti de)

bi ndi ng si t esygBkESoddige SONROKMNARgOEgéMESis ipIegNtinpBrusef Wofey inamgeting
any protein with such Site. Ehe.cgrrtﬁ)ou%ds di scl osed g_‘rei n thus have
utility in in'@FiftY SIS oPPEaLRT BT 0T MECLSSREF| SUSP &Mhi BREYRGiCn vi vo
t her apeuti® efiéeel spridriougivriputse Latéionf avrat iome hwptod ehesl in@®knd crgan
Additionally, _the ¢ ound t p Ral i provi a therapeutic
approach to tﬁ%g??%%’@nle%?' (%P%B(aﬁ@gﬁiélggs}er%fﬂ%&et{gg ?gﬁ%é’? cfaglg'feurdi ng but not
linmited to cadevebrmment sdrgemadeyntesidl hgKapesfosmahiennal new

erythrobl ast oggp; 1 g3 0bd asd it tBERESS & MBumAS 9G¥t 0MBrnd®! S00HA aNd 25
nyobl astoma. Treatnment or preventiop of npon-solid tumpr cancers such as

| eukeri a ar e' PAPeY FehtehLledeh§tL AR s SOTdRFENEPEAVAE N ERF I B ihgre
include, 18It Aee aopiliddy eddoad vbsaeDs chneais thel addRt sadCEEScrogvari an
cancers, gastric :ﬁancers bl ood. cancers,

lung 30 canc®fEth %g%on%d%g?%gjg%gé ﬁi??n%%’s&g%ﬁgg,gggng%%ﬁlT?HﬁtPXfi on, of
the types of widéesermes scamildegdesoin nbipproprinst énPKdacthei vittdmats,t bdeed
conpounds desgg iibed hengi 4Ry sbe useful in preventing,
Two structurally related RTKs have been identified to
20 bind VEGF with high affinity: the fms-like tyrosine 1 (fit-1)
receptor (Shibuya et al., 1980, Oncogene,5:518-524; De Vries
et al., 1992, Science, 255:985-991) and the KDR/FLK-1
receptor, also known as VEGF-R2. Vascular endothelial growth
factor (VEGF) has been reported to be an endothelial cell
25 specific mitogen with in vitro endothelial cell growth
promoting activity. Ferrara & Henzel, 1989, Biochein. Biophys.
_Res. Comm., 161:851-858; Vaisman et al., 19%0, J. Biol. Chem.,
265:19461-19566. Information set forth in U.S. application
Ser. Nos. 08/193,829, 08/038,596 and 07/875,750, stronély
30 suggest that VEGF is not only responsible for endothelial cell

i ' proliferation, but also is the prime regulator of normal and

- o pathological angiogenesis. See generally, Klagsburn & Soker,

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

35 Normal vasculogenesis and angiogenesis play important

roles in a variety of physiological processes such as
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treating and studying, are cell proliferative disorders, 35 fibrotic

di sorders and netabolic disorders. 48 15 AUG 2005 WO 02/ 066- 163 1.5 AUG 2005
PCT/ US02/ 04470 Cell proliferative disorders, which nmay be prevented, treated
or further studied by the present invention include cancer, blood vessel
proliferativeWsi®dwetsds and mesangial cell proliferative di sBFEEFE 7Bl ood
vessel proliferative disorders refer to disorders related to abnornal

vascul ogenesi sexibt yenl & edzedlodpmenis | OAYRC drrk ldigi: 0 §EREsi sepsperaidiany ok

bl ood vessel s) ¢ Wi | £ YAGEINAGRNESESe 80Kk wm%%n&%llalehaydevp%i@% Lol es
ina variety o ? nor mal- physi ol ogi cal processes such_as enbryonic

devel opnent, cW@u@Im%&ﬁﬁWPFéﬁg WﬂilﬁéhlclnﬁgDénﬁeépgéncr@g@her‘aﬁon

they also play, ﬁwr%)al F&J&la'nn&céﬂ§§é 9@&6' RMRALIWACEE L Bg¥mr ESul t i n
the formation o ca ['ari es needéd t md her
exanpl es of5 bP&bH! Ves Bbw%luﬁéﬁaﬂ@h-%ﬁ%dr%uéoeﬁ@ﬁﬁaé areheTtis, where

15 new capi | | agyq bl 0ok ¥£530sS HeByagdesd bt Rl tandideskeoy suRrdd | age, and
ocul ar di seases, like diabetic retinopathy, where new capillaries _in the

retina i nvade $HePSHSS ot é6dvi s BRI |5ﬁ&ﬁ€s§um‘m§ shRuctairarcpy
rel ated RTKs hpye-weem 24618 fficed gk wt O zbnig%b\éEQF sWisblkeRi glhoad f idlidnentt he
Oncogene, 5. 5 obEskeate 11 Ms S5 Thr Y P4 Tt Loy a'_gséf’immswm
cogene, ' ¢ce e
KDR/ FLK- 1 10 ecepi £¥6; a/hémﬂmom'caal\/E(IeRZ, NG Ertlaar. endnébel i 3d4:g-aut h
factor (VEGF) has en re ort |° ﬁgfaﬁ? dot helﬁ%:Sxt peC|f| c
I a

mtogen with in vit Tl aﬁﬂ ity. Ferrara &
Henzel , 1989, Br@bhﬁetmt:&mrﬁwismlgRe‘sJOICodnm:,ngL@bgaﬁgeaﬁ;tSVan@man et al.

1990, J Bi ol . %@é I 1t .o t r i
application Ser oge 8/1 %g;‘%%&%@g%/ O% mﬁﬁ“& %ﬁ% gt:%%ﬂ s}ta?#ygi y 30
suggest t hat \EQFEE%O-ndtn cH!efer e3penRSFET e fRIrseaTEst s&ichapscElpbetes

proliferatipn, nbit i @lSo( Sl in2@, PnbBE {€0xt At 06n@fe SO ro@lTrHARGboRAE hoh P cal

angi ogenesi s. See ggner.al I Kl.agsburn &%fke 1993, (g Bi_.OT O

3(10) 699- 702; Reumistasis) P.Q’,erféé €ty ey &fsm! P87 éé igé vogs

Nor mal vascul ogehest sitandsg,ofenesn s @dyartiantiant as well as malignant
tumor growth may result from uncontrolled angiogenesis. See
e.g., Folkman, 1571, N. Engl. J. Med., 285:1182-1186. The

20 receptors to which VEGF specifically binds are an important

and powerful therapeutic target for the regulation and )
modulation of vasculbgenesis and/or angiogenesis and a variety‘
of severe diseases which involve abnormal cellular growth
caused- by such processes. Plowman, et al., 1594, DN&P,

25  7(6):334-339. More particularly, the KDR/FLX-1 receptor's
highly specific role in neovascularization make it a choice
_target for therapeutic approaches to the treatment of cancer

aﬁd other diseases which involve the uncontrolled formation of
blood vessels.

30 Thus, the present invention provides compounds capable of

J _ regulating and/or modulating tyrosine kinase signal

transduction including KDR/FLK-1 receptor signal transduction
in order to inhibit or promote anglogene51s and/or
vasculogenesis, that is, compounds that inhibit, prevent, or

35 interfere with the signal transduced by KDR/FLK-1 when
activated by ligands such as VEGF. Altﬁough it is believed
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roles in a variety of physiological processes such as 49 1 5 AUG 2005 WO

02/ 066463 PCT/ US02/ 04407 enbryoni c devel opnent, wound heal i ng, organ 15 AUG 2005
regeneration and fenale reproductive processes such as follicle devel opnment
in the corpus |uteumduring ovulation and placental growth after

pregnancy. FBIGkG6@3 Shing, 1992, J. Biolocical Chem, 5 267(4B}*"E0981-34.
Uncontrol | ed vascul ogenesi s and/ or angi ogenesi s has been associated with

di seases suchtles tdicalempouadswef | tias nucshnialrgPRbhiosddd eurrorscehadzrel y

on vascul ar gggoﬁ%%ﬁa%rom%gg%g ci%@(?s,gpr n &OSQKgrkqu‘ggé .%Hfle”t Bi ol ogy,

3(10):699-70 Acer I nst Wi dner, et
al ., 1991, New@mductionvpdthwgpa: they chhélggrﬁ¢se@nrﬁﬂtixﬁoﬂVEGﬁ Famor

endothelial Geliye il beLah O GREHabY 08a did 1 alal qgenesi s and

vascul ogenesi s |nd| cates an inportant role tor the K-1 receptor in
these prodesses. Blsdayed shenhnaBentkafaresof 1Ghediynamysand-ghuri®s, 198, in

Xith Congress. o, Hiaaasts 800 oRAMStaYic1d VRISLERE! Qi Sl cheflsrd, PP

583- 596, Leuven niversity Pr ess Leuveni_f and_arthritis, as wel
mal i gnant  t UrMagoWmesPREY Sy 3BT SX FHandeaRe Bnt Fiof |T8er iRy TRRIRISK S . FSEEL

e.g., Fol kmanynd 9%k, rmaBngbunderplet, x@85: 1482 148&&&@:@%@@@390& to

whi ch VEGF specifically binds are an inportant and powerful therageutl C
target. for th@f”ﬁ@lﬂlét}‘ilé‘ntéﬁdlnﬁﬁ%&ﬁ-dt"il&n B8PS RR ¢ Ut DERIERS s THTdPSr FLK-T
angi ogengsi s Kl Neaene VY GE Ofal‘Sle\ftﬁ{eB sdireeasesn My Cdis inviodey evedlmosfal

cellular growh caused by suc ocesse PlLo 1994 P, 25
7(6) : 334- 339, 2Ffif lb’z?ﬁ‘[yi'célsaﬁf: 1Pt R BRREEE . Eig"ﬁ’ége%%lrv%d HGhEPtRBEC fi ¢
rol e in neovassedias. zaaiilaauaakeual-a, dlﬁ@ﬁceCellt aT@e&E}S-fﬂMhemapeuetc
approaches to fhe tlq t AL ofaERANGEL 4 ard, ot WH-Lh i pvel ve the

uncontrol | ed Tor'mat] dé?he present” i nventi.on
provi des corrp@lnﬂ:lsasémabltésowlthe‘g’iﬂ aﬁcqhﬁ»&qaﬁﬁﬁb)’ Wmﬁ haspheshet ks nase

signal rsanlsfggtgga rx Rebudinge KOR FLK- breeret s s3i Gigh Hoaksd y&éi&{‘ m n

order to inh pronote angi ogenesi s and/or -~ vascul ogenesi's,
conpounds t hat93 rﬂﬁl&st (hpmapeprbrypnals Kigpeyf ékkrobidst e si gnal transduced

by KDR/ FLK-1 when yRehisvahedhbyel§ dastds tsechras: VEG ep @t hwdh fokel Sre

bel i eved
directly applicable to understanding the KDR receptor. For

example, use of the murine FLK-1 receptor in methods which
20 identify compounds that regulate the murine signal
transduction pathway are directly applicable to the
identification of compounds which may be used to regulate the
human signal transduction pathway, that is, which regulate
activity related to the KDR receptor. Thus, chemical compounds
25 identified as inhibitors.of KDR/FLK-1 in vitro, can be
confirmed in suitable in vivo models. Both in vivo mouse and
rat animal models have been demonstrated to be of excellent
value for the examination of the clinical potential of agents
acting on the KDR/FLK-1 induced signal transduction pathway.
30 Thus, the present invention provides compounds that
7 , Aregulate, modulate and/or inhibit vasculogenesis and/or
angiogenesis by affecting the enzymatic activity of fhe
KDR/FLK-1 receptor and interfering with the signal transduced
' by KDR/FLK-1. Thus the present invention provides a
35 therapeutic approach to the treatment of many kinds of solid

tumors including, but not limited to, gliocklastoma, melanoma
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50 1 5 AUG 2005 WD 02/ 066-163 PCT/ US02/ 0441' that the conpounds of the
present invention act on a receptor or other conponent al ong the tyrioskie2005
ki nase signal transduction pathway, they may also act directly on the tunor
cells that result fromuncontrolled angi ogenesis. 5 Al though the

nonencl at ur @28t hunman and nurine counterparts of the gdkari ¥k~
receptor differ, they are, in many respects, interchangeable. The nurine
receptor, Fllerd Kapodii'tss saarama c ot erpganien  KDRRgs hasmmar sequsrsce thonol ogy
of 93. 4%vv|th_| It I r Kk Mgl n 1 bLnds
uman VEGH WH e e A el e A Ve e etk R e Y FE
activated by deéstgartdledeldmveésﬁ DA el tqﬁ;erCOﬂ@pécdésWhmmlJazmblét ~éle 1993,

Cel I, 72:835- }&%f/lzl?'lg i atdh- si tzpagz%%u %tob gé‘@ﬁgc §(Eév A998 be

90: 7533 7537. SO associ a quent rosine
phosphor ybat essetb imurrine RTRasULRE r%v‘t ésﬁn(aélggomaPLceytémbs&)n betic
co-expressed JJ} rﬁoz)% ) I's (human enbryonal "kidney fibroblasts). Mdels
which rely upon]t -1 receptor therefore are directly applicable to

under st andi ng t he mméﬁﬁ@r hiprinesntione redssesf te heheniiiHdirirnof
receptor in npthodg whieehs ggd'QﬁﬁEé&éﬁé&%@p% n@%hEPa}eéféﬁgfuﬂ%dﬁﬁgeHUr'ne

signal transduction pat hway are directl | cable to identification
of conpounds Rt Yisay 1HE1HEeRTt B¢ é@ﬂw Fﬁé‘PIhﬁﬁﬁﬂ shenklttlr F§58BEPF on

pat hway, jphat is, padieptoregylatene kafdde/inleibekat g@gﬁ@:ttmmc&aaaph@r
Thus, chem cal caonpo ngi 25 |denu/f1v%rd as |nh|tb|tors gf KDR/ FLK-1 in Y tro
can be confirHedaRSHY SEFEFR ViR modETE CEBEPRYERR VR VP HOUSE §RaVT

ani mal nodel sfahvsr hadgadeamnsdl et thy heceptexcalinent zavadnie n‘nalnshbet

exam nati on of, Jthe %' il 63! tHQt ﬁﬁ@%ﬁl%é ,Pha:%%%ﬁﬁh t?%%?ge op; 4018 KIR;ELKS 1

i nduced si gnaﬁtltnf dctioon esent T nvention prgv des
conmpounds t hand mg@p@mphmdhahl@arﬁﬂwrxgnmlmﬂs ?350’911@9@”88(!1@3&#@ épx

angi ogengsi s ﬁﬁé&%m EQ@n@f‘z‘yf@ﬂécﬁl&qto'nvh%ie@ﬁl&gewthéd&sltBeESQtOr

and interfering wth the signal transduced by' KDR/ FLK-1. Thus the present
i nvention pr AGTETien3ntt REPRpeTES cwﬂatﬂbraoééﬁcﬁéuf“heft FEBPPERTT S nany ki nds
of solid tunIghdinGhiédinddechlés netiat ifidiad tlade ghieObbpsbPrBatdRIeananar51

response, e€.g., cell division and metabolic effects to the
extracellular microenvironment. See, Schlessinger and dllrich,
20 1992, Neuron, 9:1-20.

The clese homology of the intracellular regions of
KDR/FLK-1 with that of the PDGF-B receptor (50.3% homology)
and/or the related flt-1 receptor indicates the induction of
overlappingvsignal.transduction pathways.'For example, for the

25 PDGF-P receptor, members of the src family (Twamley et al.,
1993, Proc. Natl. Acad. Sci. USA, 90:7696-7700),
‘phosphatidylinositol-3'~kinase (Hu et al., 1992, Mol. Cell.

Biel., 12:981~990), phospholipase cy (Kashishian & Cooper,
1993, Mol. Cell. Bicl., 4:49-51), ras-GTPase-activating
30 protein, (Kashishian et al., 1992, EMBO J., 11:1373-1382),

‘ PTP-ID/syp (Kazlauskas et al., 1983, 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 =l., 1993, Mol. Cell. Biol., 13:688%-6896),

35 have been shown to bind to regions involving different

-autophosphorylation "sites. See generally, Claesson-Welsh,
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1 5 AUG 2005 M0 02/066463 PCT/ US02/ 04407 and Kapcsi's sarcoma, and %VﬁaL,U an
| ung, mammary, prostate, pancreatic, colon and epidernoid carci nona 62005
addition, data suggests the adm nistration of conpounds which inhibit the
KDR/ Fl k-1 nedi at ed signal transduction pathway may al so be 5 used in the
treat nent ofwdenwngizonn, restenois and di abetic retinopat hfCTREY HéE nor e-,
this invention relates to the inhibition of vascul ogenesis and angi ogenesi s
by other recepior -mid)j.at@dwiparbuays,Réac Edidng SuheTpas hway LoMpKkesing the
flt-1 recept 10 Re e Rt.or t sine_ki.nase nedi.ated.si duction is
ini tiated byc}&tt e LR R 8?%\8%%?1“%?‘["@ 5%63@???&8%@%@& or
(ligand), foiﬂ;@l/uaﬂe her acasplpertndeyre(mcz:&tkm ett Ansi 2AP2, Nitutent i on of the
intrinsic pr activity_ .and auto hos i on, Bi nding
sites are t i’o& é%t% ?5 | PEPARET A diPgr S&F gﬁ‘i g& ﬂﬁ%aﬁ SnPHblecul es
whi ch | eads p@aidred f;startrmialv@n gbcEOOP| s Wekthwayspesy rpma fz epiepkasni c
signal ling mol ecul es .that facilitate }he appropriate cgll ul ar resg Qs§

e.g., cell dFA%idh Bt ARHEEEPIE BRTEE FH6GLREERLR Forett AT AOR/EL

m croenvir Onﬁenéndoi&%h%mhIc@&&lsngemﬁqhdﬂﬂlryi,cb st201 1919£nhé\ietersmct9oi- 20.

The cl ose hono] ogy of .t.he in ceI r i ons FLK- t hat of
t he PDGF- Q retEht ve(rgd’oéb/o (L)Lﬁgr‘ﬁg & 5%r Fe?ﬁ?%r&ll‘fl‘fo’?poupgéeptor
i ndi cat es t heesadileid drexsfin mwembap:pam &grm@lenblsaasdm@tvmxﬂaidewayss For

exarrpl e for th %Néﬁ%g: s]el ge;%‘ﬁfg’ff%gjf)%ﬁgéﬁ 7%0§a§}gwaysamly (Twm ey et

phosphatl dyI i nOS|QC¢JWe3'S€I%|yna§eSPF|QEJe% zeglatetog® thel shGatkage.Biol .

12: 981-990) , - phaspheldbase &xsaﬁgsafssu@aa &e%gagr,suéﬁ%s MaleerGehl, Biol.
4:49-51), ras- GTPase actlvatl ng rotein, (Kashishian et al., 1992 EI\/BO

J., 11:1373-aB83lso EmRYisades ERQZ’F%\XIS%stIéat&Id oripyevenke SIWNAPE. Acad.
Sci . USA L%&Q;@_.Q?&-&Qﬁ?s) ,1nGéb216pNVI dsson et al., 1994, M. Cell.

Biol., 1 6715 67 ter_nol ecuyl.es Shc_an Nck (\Ni shi_rmura et
al ., 1993 c%ﬁa‘%mt& ‘}15" ga@ SE506)° i 6?8“8@2%%%%‘-“1”0 °Bind to
regions i nvoéxtng:ejlllfmﬂerremtatmaatsophﬁmp@qu atfi dibsptes. dSserdyaseral |y,

a aesson-Vélkalég%Z%é%d@{E %99§hosis and mesangial cell proliferative

disorders. Hepatic cirrhosis is characterized by the increase

in extracellular matrix constituents resulting in the

20 formation of & hepatic scar. An increased extracellular matrix
resulting in a hepatic scar can also be caused by a viral
infection such as hepatitis. Lipocytes appear to play a major
role in hepatic cirrhosis. Other fibrotic disorders
implicated include ztherosclerosis. _

25 ~ Mesangial cell proliferative disorders refer to disorders
brought about by abnormal proliferation of mesangial cells.
Mesangial proliferative disorders include various human renal
diseases such as glomerulonephritis, diabetic nephropathy and
malignant nephrosclerosis as well as such disorders as

30 thrombotic microangiopathy syndromes, transplant rejection,

K . and glomerulopathies. The RTK PDGFR has been implicated in the
’ maintenance of mesangial cell proliferation. Floege et al.,
1993, Kidney International 43:47S-54S. '

Many cancers are cell proliferative disorders and, as

35 noted previously, PKs have been associated with cell

proliferative disorders. Thus, it is not surprising that PKs
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WO 02/ 066463 PCT/ US02/ 04411" 1994, Prog. G owh Factor Res., 5:37-54. EQHE’
it islikely that signal transduction pathways activated by KDR/ FLK—ﬁ 2005
i nclude the ras pathway (Rozakis et al., 1992, Nature, 360:689-692), the
Pl - 3" - Ki nase, the srg-nediated and the plcy 5 nediated pathwgys,  fFagh,-of

t hese pat hvvaysu?régf(bﬁl ay a critical role in the angi ogenic and Grd':"?”b0

vascul ogeni ¢ gftect of KDRIFLIG indngadat el ial gel lan Gonsequently, a

still further“é§'pecf o] iI'sinvention relates to the use the organic

conpounds desecepbédther einhtthersthvedrenanyi ofeperisr andorgscdl ohenesi s 10
as such proceﬁ@%}j E scont ol d &k byrLhege Q?t h\/\@y@ Honver gahye dgsogders
ag

related to thé"s contraction or 05|n as
restenosis, ama, alfsupl ﬁpl atat e&%?nd_ﬁﬁg_béoﬁr'éhie'eﬁ%r rﬁﬁé\/éﬁvedqbym@heet

met hods of  thig i nygpbi 0B.; i 4y 4ot7|0c—;._e} sorders abngt mal
formation of éxt’rgch E%réérr%t rices. Il ? d,gz& ?6%‘ brot| o g:éso?ders

i ncl ude hepat ﬂ@°ébr_h9_39_s_and7 rﬁe?s7a'r?@|3al aéél W@n#xn:@smdven OESHr HERAL S
Hepatic cirrhggls i Epéié‘%ﬁﬁ\le&tg%a&@@ wcg@@é@uﬂéﬁ 1epbacehhuk gk el i X
constituents resuP ﬁ formati on of a hepatic scar. An increased
extracel | ul ar that mpﬁt F@%P%l?ﬁjﬂ |5r?"&rﬁeﬁaf1?%r§c%ﬁefc,%ﬁfeﬂe@é%eOEEE'Sed by a

viral infecti@pysuschianshepatdddis anli @qugem@%arett%ml ayoaoimeyor role in

hepatic cirrhosis. O her flbrotlc dlsorders npl i cat ed i ncl ude
at her oscl ¢ osn.§2’.2_§‘.'\_lv§.§éng| =1 e Rl PPEF%‘E"PV"et dtsor d€P< r EEBEST o

di sorders breughtmaheukeby ﬁbﬂ&!ﬁﬂﬁ739rﬁbtéeéﬁlalﬁyCﬂSQ@ES@HQC&hnCEiﬁﬁEst
Mesangi al prolif sor i nclude vari s hu ren ses such
as gl onerul ongﬂhﬁﬁg% E(géﬂgbpé’? ¢ neﬁﬁ%opa?ﬁ P3An ‘?mﬁrir%:#é’ﬁf:gﬁgphrg %?ér-‘gm S
as well as suckldisBidérs 238 3WIhrldTPet Korai et oahgi gpatday Aybhdrakesnd
transpl ant regeqti0Ryna300 o AP ulapaLhi fve %ee RIS R 2. bepay

inplicated in mal nt enance of’ gl al ation. Floege et
al . 19985 Kedasplent Eﬁéﬁath%a@e%aﬂscsased Nahsfh cEonsace ldel |

proiiferati ve di-sQhdRES agéro@ss:on{és gqtleewéeam@p%é/ad Rt hawg Beger,
associated with cell 8rollf i sorders., it is not surgrlsl

Thus,
that PKs 53 11BRAUEADE 3%%?)"‘6502’7‘%%2#5 been’ associat

breast, ovarian, gastric, lung, pancreas znd bladder cancer.

d wit

PDGFR has been associated with glioblastoma and melancma as

20 well as lung, ovarian and prostate cancer. The RTK c-met has
also been associated with malignani tumor formation. For
example, c-met has been associated with, among other cancers,
colorectal, thyroid, pancreatic, cgastric and hepatocellular
carcinomas and lymphomas. Additionally c-met has been linked

25 to leukemia. Over-expression of the c-met gene has also been
detecied in patients with Hodgkins disease and Burkitts
disease. '
' IGF-IR, in addition to being implicated in nutritional
support and in type-II diabetes, has also been associated with

30 several types of cancers. For example, IGF-I has been implicated
as an autocrine growth stimulator for several tumor types, e.g.
human breast cancer carcinoma cells (Arteaga et al., 1989, J.
Clin. Invest. B84:1418-1423) and.small lung tumor cells (Macauley
et al., 1990, Cancer Res., 50:2511-2517). In addition, IGF-I,

35 -while integrally involved in the normal gréwth and

differentiation of the nervous system, also appears to be an

( 54



such as, for exanple, nenbers of the RTK fam |y have been associated, w

t he devel opnent of cancer. Sone of these receptors, |ike EGFR (Tuzi ét5 AéJIG 2005
1991, Er. J. Cancer 63:227- 233, Tarp et al., 1992, APM S 100: 713-719)
HER2/ neu (Sl anpbn et 5 al., 1989, Science 244:707- 712) and PDGE-R (Kumabe et
al ., 1992, Ofe6yetds3 7: 627-633) are over-expressed in many FURdrEHhd/ or
perS| stently activated by autocrine Loops. In fact, in  the nost common and
severe cancer §UtREEETF e PTG RFeP EXPPRSETOHE Y Ak FES S A Ra NSRS Sk Fas ak
et al., 1992, z3.,109burodnce€ires. lBB 119342ﬁ§8 Di Qk&ﬂﬁm@br@bnceL992H?£am£er
Treat nent Res. 61:249:273, Korc et g J. Cinlnyest. 90:1352-1360)
and autocri ne2P obss(fé 2BgR ‘Iﬂ)ﬁ@gﬁué’roi@ pragion dg I*‘J‘El"SIr SURREE UgT5 PY1 576,
Korc et al., &uatath%bﬁ&@kﬁl{i tSweer 1AkchaZSt8.kre’:lt(fa|brob$HEta), bBaweh daeen

denonstrated. F 15 exa e sociated with us cell
carci noma, gasﬁegéﬁt oﬁlﬁ?ogﬁ) "}ﬁgset Sﬁgqshe Cffé’d?l? Scafféé OlaI bhy tancer and
Ibl adder CancethngE?;lc_h‘aﬁs beeh assobilakesd ‘(I\tﬂieh steeasll,1 sovdr tas, b@'ﬁétm’alz&ow) )

ung, pancreas_an adder . cancer P as en .associ.a W t
T e e PR b e TG PYSSCraty. BUSriay SRE SPUSTHY a8%er
The RTK c nmet Ehasrvatso Geen Fxgsesisdbedl Wt h-324 .1 Gasetrgeusnd Coppadia cuggest
exanpl e, & h%sIEEefuRa&is g %t %n\éﬁr% ﬁ@ ng, q:thher gancers, OfcoI orectal,

8 ocelTu

t hyroi d, panc at’i ¢, gastTl and I'ar ~"Carcinonas and | ynphonas.
Addi ti onal@y ¢t zresfhasabeem dridked ZECho taulcbiieaz @refeexpdessriant dfort he
c-met gene hasnalsgebeen s dRlankeddhg paL! enlba thhdaki Be dimapse and

Burkitts disease Itionto elngl l'itcated 1 n nutritional
support and |n\aﬂyséa??l%abe’iﬁrgﬁaslﬁ%o Sangeafesei abd2dPrASB0 Frerar .
types of canceksy, Fee1expepdes-d36- | chasobees idpl,i aalerd Mas . abeAUL GHIHINE
growth stinulator for "Several tunor types, e.g. hunan br&ast cancer
carci noma cel f4: éﬂﬁﬁeéé%lset al., 1989, J. din. Invest. 84:1418-1423) and
smal | | ungs t unor ce’mks Kdvbe degy implliabred 199 GangangpesRes. cahfe2511- 2517) .

In addition, |Gl Whl| nt raIIylnvoIv in the norm h and
differentiati 6?1’%1’16%?1% ner v?fu? s;?)%tersnt §78% ap eaélrcs?’tc? begaﬁ % 1005 WO
02/ 066163 PCTLES802L044075 B~ hunei®98didmul ator 1. i'-yVJI~&. JglJuL"

IGGE :\"R =W i St egpal assécqﬁa%iof;a@@%eBﬁsabéo?f'rea@pr%é%ivI@ EAPUiance of

is not restricted to cancer. For example, RTKs have been

20 associated with éiseases such as psorizsis, disbetes mellitus,
endometriosis, angiogenesis, atheromatous plague development,
Alzheimer's diseasé,'restenosis, von Hippel-Lindau disease,
epidermal hyperproliferation, neurodegenerative diseases, age-
related macular degeneration and hemangiomas. For example,

25 EBGFR has been indicated in corneal and dermal wound healing.
Defects in Insulin-R and IGF-1R are indicated in type-11
dizbetes mellitus. A more complete correlation between

”specific RTKs and their therépeutic indications is set forth
in Plowman et al., 1994, DN&P 7:334-339.

30 As noted previously, not only RTKs but CTKs including, but
not limited to, src, abl, fps, yes, fyn, lyn, 1lck, blk, hck, fgr
and yrk (reviewed by Bolen et al., 1992, FASEB J., 6:3403-3409)
are involved in the proliferative and metabolic signal
transduction pathway and thus could be expeéted, and have been

35 shown, to be involved in many PTK-mediated disorders to which the

present invention is directed. For example, mutated src (v-src)
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and its ligands in cell proliferation is further supported by the fact that
many cell types in culture (fibroblasts, epithelial 5 cells, snpboth nukZ A6 2005
cells, T-lynmphocytes, nveloid cells, chondrocytes and osteoblasts (the stem
cells of the bone marrow)) are stinulated to grow by IG--1. Goldring and

Gol dring, 1994 p2/0dudsar yoti c Gene Expression, 1:301-326. Basewaa'samaisCoppol a
suggest that IG--IR plays a central role in the nechani smof 10

t ransf or mpLison . srasers U bec @il @rleepa cpeaher(ped ol #rgetirf arhi diey.apeutic
interventions for a broad spect rym of human nmali %nanci es. Basgr_ggrc 1995,

Cancer Redorsssrem9-Pi5p CHAdEEfa FOMP3es, €O PFSTEIPRESGS EopRE a et al .,
1994, Mol 4 Geldmi &l lncogéﬂﬁﬁiﬁﬁnﬂ@%5ofl%a%PKieﬁéﬁﬁoQ%Qn ORRIr-eabed s sk Bnmany

types of cancer 1ncluding, naotably, breast cancet (Cance, et al., Int." J.
Cancer, 5415 EGFR qx 93/ nethd miBErst 165 IsetRedhCalsRBekalt UBkVEct i vity and

di seas® i.$.NOfa{ &3 ré£iSeEdo=eangeich Fo8 vt € r G haw endicam 20
associ ated with di seases such as psoriasis, diabetes nellitus,

endonet ri e=ilsls i RfeFrRil SiP RAAERIMEEIUS -pl KjudNgepdhsgneand, MigRei mer' s

di sease, T1£§8N051:S,; Y Ahdi PR eddiREALdISR3%L exraPiideMBbsteopetrotic
hyperproliteration, neurodegenerative diseases, age- related macular
degener at irdreriyPRNBRIARISINFG keYaRATE1CAPAEEOR Rfs CoesF ARdPEREOFIPRT
corneal ang deryml wosnd healing ; RRM&EmR I iRk and rGErLiR are
indicatedin type-11 diabetes mellitus. A nmore conplete correlation between
speci fic RTKs andnilret}yt HerRfedidas hash dapldsatied d&t Treedd signPRdR@an et

al ., 19941w)@’\'§f’n?a’ B30 B0 A MR PIBYRRPE. not only RTKs but CTKs
including, but not limted to, src, abl, fps, yes, fyn, lyn, Ick, blk, hck, -

fgr and yrk (r&feveaVe et assciated g ipddEpmption, 340403 NFYPe ar e
invol ved iy ddiesdr O bt Gt StSoridich , MRirah ol yfe 1y r@al £ d ozl 6lii o R@sh wakhaRg

t hus coul d be expected, and have been 35 shown, to _be involved_ in many

PTK- medi atkah drRQ% Her st St oh RIRF 137 v S HSARSN IO 1iSs ald edeagateds
exanplg mdatLegs6c (v-src) 55 1 5 AUG 2005 WD 02/ 066463 PCT/ US02/ 114a0'

Callul ar homol GB= CREV D10 RTLTE R L7 R iv e LARIGGaTe i gnal <
of - many regapt Orshe Y@fipOXPd€ssf Whis invention may provide an effective
method of preventing such embryo implantation and thereby be
useful as birth control agents. Additional disorders which may
20 be treated or prevented using the compounds of this invention
are immunological disbrders such as autoimmune disease, AIDS
and cardiovasular disorders such as atherosclerosis.
Finally, both RTKs and CTKs are currently suspected as
being involved in hyperimmune disoxders.
25 The compounds and data presented are not to be construed
as limiting the scope of this invention in any manner

whatsoever.

- Administration and Pharmaceutical Composition
30 . A compound of the preseﬁt‘ihvention or a pharmaceutically
’ acceptable salt thereof, can be administered as such to a
human patient or can be administered in pharmaceutical
compositions in which the foregoing materials are mixed with
suitable carriers or éxcipient(s). Techniques for formulation

35 and administration of drugs may be found in "Remington's
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of EGFR or HER2/neu in tunors | eads to the constitutive 5 activation of
pp60 -3r°, which is characteristic of malignant <cells but absent in ggml
cells. On the other hand, mice deficient in the expression of c-src i 4003
an osteopetrotic phenotype, indicating a key participation of c-src in
osteoclast function and a possible involvement in related dlsordgrs 10
Simlarly, 24pYENYS been inplicated in T-cell signaling whf Ce Sy el at e
t o autoi mmune disorders. STKs have been associated with inflammtion,

aut oi mune BhaEazeol ¢imorEsIEarses, Haek el mroind &cat i BAsEPRoriens such
as rest enoskgi, fibresisonpsoriasis, osteoarthritis and rheumatoid 15
arthritis %ave al so been |rrpI|cated in enmbryo inplantation. Thus, the
conpounds of thi sR$ nvesd ikereRy pRETILHESHRE efde EPENIREERBACR! TRiaENt i ng

such enbryo wp{ﬁ@t@éi%fmﬁ Qerc%l%olgﬁd yseddiinas RifhtBeogntrol agents.
Addi ti onal disorders which may 20 be treated or prevented using the

corrpounds5 obeﬁI@aWWé*ﬁq«bW HCePtARYAO okt cdietficforrdeP$ 8uch as aut oi mune

di sease, %-%Qe&@fﬂé&l’%ﬂrﬁ:@ﬁh%ﬁr@&ﬁ& @S *hPBBLAgCLer fsirn Fi nal ly,
both RTKs and CTKs are currently suspected a ei_.ng involved in hyperinmune

di sorders. 2%5ITher cdrpfermERCSiTd cdaty p?‘é%%"rﬁfe]tf &d théheEgobecE o ued as

limting the;js¢oRe:eh wla%lcn\g%@ltﬂsanfbﬂ Y pEde o#hat-808MEion or
Adm ni stration and Pha%gaceutl c nposition .30 A conpound of the present

i nvention or tRepRERHacRULT A T a&@éeﬁ%%%’r’%e%'alt t hereof , can be

adm ni stey ed as sgghtiolia rdrmran omatauﬁmﬁmtrraatai'brbena@d&hau&aer ek tHout

phar maceut i C? go 03| t(ln%l 1N \@;llch tQ;,—‘?s f@é&%ﬁ' Q,% miﬁ& al s,are m xed with
suitabl e carfFi&t CR% ] pi-ent FSC) TeERR| Jues”Tor FTort f‘B‘?‘l 35 and

admi ni strati admmfudt:@Slmayoxberﬂtqamdsculéﬂemutgxmreoﬁs 115tmmrw
D21606-153 P?;E/fP@@é@%O?dfMﬂaqu%ﬁﬂléﬁaepcgﬁxtra'v%ﬁ%ugub' i shing Co.

East on, atest edition. As used herein m ni st er
"admi ni strat#thaVé’F@?sl tintPegétroerys otntr mAFdun@TofRESRRERERT 1) or a 5

phar maceis i cahk¥cacespt ablee sHdretrheneobuds s dam3harRaelbhCale GHHROSI tioNn
containing a congggggltg;a ormul a

Alternatively, one may administer the -compound in a local
rather than systemic manner, for example, via_injection of the
compound directiy into a 50lid tumor, often in a depot or

20 sustained release formulation.

»Furthermore} one may administer the drug in a targeted
drug delivery system, for example, in a liposome coated with
tumor—Specific antibody. The liposomes will be targeted to
and taken up selectively by the tumor. '

25 Pharmaéeutical compositions of the present invention may
be manufactured by processes well known in the art,; e,é., by
means of conventional mixing, dissoclving, granulating, dragee-
making, levigating, emulsifying, encapsulating, entrapping or
lyophilizing processes.

30 : Pharmaceutical compositions for use in accordance with

7 . the present invention may be formulated in conventional manner

‘ using one or more physiologically acceptable carriers
comprising excipients and auxiliaries which facilitate
processing of the active compounds into preparations which can

35 be used pharmaceutically. Proper formulation is dependent

upon the route of administration chosen..
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(1) or a pharmaceutically acceptable salt thereof of this invention tpo i—w
organi smfor the purpose of prevention of treatnent of a PK-related 15 AUG 2005
di sorder. 10 Suitable routes of adm nistration may include, wthout
limtation, oral, rectal, transnmucosal or intestinal adm nistration or

i nt ramuscul ave osedoedst aneous, intramedul lary, intrathecal, @CTASp0440°
intraventricular, intravenous, _ intravitreal, intraperitoneal, intranasal,
or intraocul ar 15Fionj ectiieshs onThehresmponadsr ot eke ofnvwahtiiginstmeat ben ar e

oral and pargntenalecAiheLRaLbYE! ¥o1.08,10Y pRORL AL 1L B LOTRRYNG. 1 1), @

| ocal rather than systeém c “nanner, for exanple, vialnjectron of The -
conpound di r ectnipptiibile fuiderd sumbras denés | Rodutepbt FIMIZ0 'susbinnich,

rel ease o My ALkghs ok BEH TBL £in ONeFRY A0FLAI st fledhiRadnug [0 a targeted
drug delivery system f6r exanple, in a |iposonme coated with tunor-specific

ant i body. 5 Thedmnipdseresianl | PHRe BT EPPrOPTaREe ttkdheupaseiest toebg by t he

tumor. 25 PharimceutiscaleCaupasifians Rnhig: PEESCMud ek nt 8oy e be
manuf act ured "by processes well known in the art, e.g., by nmeans of

convent i onal gfPEEAdYdKESEPYERGEEYrSETul ati ng, dragee- making, |evigating,

emul si fying, encapgy atrbNgacfihi MUIGNYT thhYOBRbbEFdNG R Bee$8ehul 3ed

Phar maceut i cal C(());I@QSI_'[I ons for use in accaordance with the present

i nventi on nmayPYEFEARIRGt ERSi ACTHIR SATPONARS nBhRR rPRARIATGUSRE2SE Y nor €

mysihO:c 0§be?'a‘d&e@ﬁ%@&babbgr§ai-fi»@éhlﬁl KRR 8l ﬂﬁeeé(ﬁﬂ.p! SHch eBdrauxli ariM?_s )
ic acilitat processi ng of t cti,ve c oun into preparations ic

can 35 be us&dIFMar r’r&@eﬁf’f“@%“?@? Cffotgjfr lf’BFﬁggg’PiB?l%es%éﬁ‘g‘ﬁa RE 2%pon the

route of admitddlerati pildbhpsiozendss,lsBrageep05aph 3y 086463 dBCTL4IE92/ 4407

For injection he c ] o] i1 nti.Qn y formil ated | n_agueous

sol ut’i ons, prsé' téﬂp%lﬁl %qﬁ%ggﬁ%% %‘ghﬁjc%rﬁ%% Gégnﬁg?i Jb'pge’bu ggggtslu ROEE HRthks:

sol ution, Rirger pasdeptionPhapragiytdicelogrensrabl ome douf el Bee can be

transmucosal p RAMALSt LakbeRd @f‘é‘.@ﬁiréi\ﬁtso%E%QQii@t ffyslyecharrier to be
perneated are used in"the formnul ation. Suc penetrants are” generally known ™

in the art. restiting mixture, and processing the mixture of granules,
after adding other suitable auxiliaries if desired, t5 obtain
tablets or dragee cores. Useful excipients are, in
particular, fillers such as sugars, including lactose,

20 sucrose, mannitol, or sorbitol, cellulose preparations such
as, for example, maize starch, wheat starch, rice starch and
potato starch and other materizls such as gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl- cellulose,
sodium carboxymethylcellulose, and/or polyvinyl- pyrrolidone

- 25 (PVP). If desired, disintegrating &egents may be added, such
as cross-linked peolyvinyl pyrreolidone, agar, or alginic acid.
A salt such as sodium alginate may also be used.
Dragee cores are provided with suitable coatings. For
this purpose, concentrated sugar solutions may be used which

30 may optionally contain gum arabic, talc, polyvinyl

i pyrrolidone, carbopol gel, polyethylene glycol, and/of

; titanium dioxide, lacquer solutions, and suitable organic
solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or

35 to characterize different combinations of active compound

doses. ... .
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For oral adm nistration, the conpounds can be fornulated by conbining the
active conpounds with pharmaceutically 10 acceptable carriers well knownAin?2005
the art- Such carriers enable the conpounds of the invention to be

formul ated as tablets, pills, |ozenges, dragees, capsules, Ibi %ulJi ds, gels,
syrups, slur W@82uieepensi ons and the like, for oral ingesti&f7/Y5y)~/ 40"
patient. . Pharmaceutical preparations for oral use can be 15 made using a

solid excipient, oBtBESAAFRYTEFEhEFHPAHEIOPESHIThE AN BurESangapt Beessi ng
the nixture of .granul eSsh-attef-2eldidng ralchens sy iable auxiddiar a@ssLfs,
desired, to obtain tablets or dragee cores- eful_excipients are, in
particul ar, fisEréEs SEERVASSSTRER O IFREAPNGNT a RS L3 &der 86D #@nni tol |

or sorbitol, gellbukesecRr eparatbons 1HChusaSEi{ O XA @anRicaR 85 at K,
wheat starch, rice starch and potato starch and other. materials such as

gel atin, gbm 2cEay8caRfReCHBERY |1 ATUFGEES Rith Gk yipriddy TECRYES ¢aftefose,
sodi um car boxynmgt fukeekluhose, senedgr apal/¥¥i Ayl ubMWar@! isdene 225t PPy x| f
desired, disintegrating agents nmay be added, such as cross-Iinked_polyvinyl
pyrrol i done, é“g‘ér’*?séi“malsggﬁ?’ct%cﬁ“ . oPR1gRPL1Ny cH 3R ldGEFEm algi nate nay
al so be used. c@pag@egc;ows ateiyd _Q:\drr@@dmw'bt)ﬂﬂaﬁ%é &%Ls_%dﬁ%ﬁlbﬂgssuE@ér}dédl:lS
urpose, concentrated. sugar_sol utions may_be use i.ch . ma tiona
Eon!toai n gum aﬁ&bFE}tFQ?S??b‘éﬁl‘%ﬁ'nﬁu':%'ylar%FFElB%e?l A t}d“ﬁblllgggﬁrgﬁg ety e%e
gl ycol, and/ofiquitapblipethpkemnke, gllywodser Stdbtlimexrs arg dSei bdlke Dmganic

sol vents or s%h\éggt fo- Lyce ong?ltslgfs or pignments nmay be added to the
tabl ets or drageeé coatings Tor identification or 35 to characterize

di fferent conbi nat Pbasmafedtifake awpdsifdongoskich sy B1S0ADE 2668 WO

02/066463 PCT/ LIS924Q4AQ07 4 PhaT IBGe WdHzah e5ONPRS 4 1S Wi &H ngAR xBRp Ve £t he
orally incl uéle push-fit. capsul es nade elatin, as well _as _sof‘ta, seal ed

. of g S
capsul es rmde26t1§8| SPPROERY GERTHS CPtefIug RFPdRCE JGFERLGti6P B8y bt ol .
‘The push-{$t eapsul gsdcaooceft@de theehgdbbi verhd1ghadidies sitirendthxt i€ W th

a filler such_as | actos a_bi nder__sych as starch, .and/ oy, | ubricant such

as talc or' Wﬁaﬁegfﬁlﬁh E}P%a?%r?ee garr?d‘,uligﬁt angff{/‘,n%tH‘B:ﬁ idéégf.ref’ 30T

capsul es, thehactli gelsbnpocrisuimsy Isézgi SsbbvethorSGugpeagedle and size 0
for the 200.mg capsule. The composition of the formulation

may be, for example, as indicated in Table 2.
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in suitable liquids, such as fatty oils, liquid paraffin, or 10 liquid
pol yet hyl ene glycols. Stabilizers nmay be added in these formulations, 1 2ABD 2005
Phar maceuti cal conpositions which may al so be used include hard gelatln
capsules. As a non-limting exanple, the active conpound capsul e oral drug
product for mMaeiwmaray be 15 as 50 and 200 ng dose strengt hECTERE WS dose
strengths are nmade fromthe sane granules by filling into different size
hard gel atin capsules, size 3 for the 50TABL&absul e and size 0 for the 200
ng capsul e. The conposition of the forrmulation nay be, for exanple, as
indicated in Table 2. 59 1 5 AUG 2005 WD 02/066463 PCT/ US02/ 04407 TABT2 2
i ngr edi ent Cpncent ;@ ¢ @péypunt inC5nt¢QWMnnﬂuni hENanet Gmdel mg | Amount in

C}anulationca sul e” ( % W4 psul y) Jy

Conmpound65. 50 0§®@P %Fgﬁhnnl o Sg%§a5%g$§92 X osc%réeFVOSGG.O%P%f§%4
sodi um NF Ppvi done K 30 NF5.03.815.E%Nhgﬁesiun@.50.381.52 st eal at €aNBule
Capsul e, SwedishSize 3Size O yell ow NF The capgul es may be pachagedlh to

brown gl ass}o lastic 5 bottles to protect. the active conpound fro
|l ight. The ggﬁgbgetémggﬂﬁalnlng t he gg&Gbi ve cofrpound sgajpsul e f%:nuu@blon

must be stofed at controlled rjoomtenperature {15-30C). For adfinistration
by inhal ati opNF t|e conpounds flor use according to the present |invention arje

conveni ent | y—det: egd—tO—TTmthe—fo A aer oS ol pray ust g a
pressuri zed Bécﬁ é?i N Fnebul i Zer andE%Tngtabl propeplant e.g., mn%ﬁ%ut
limtation, cag%eggﬁggggggoro Thane, eI 1 chl or pf T Uor ofeg hane, 18.2
di chl or ot et l'uor ocet hane or| carbon dioxide.{In the case of
sodium N
Povidone K 30 NF 5.0 3.8 15.2
Magnesium 0.5 0.38 1.52
stearate NF
Capsule, Swedish Size 3 Size O
vellow NF

The capsulesAmay be packaged into brown glass or plastic
5 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, tihe compounds for use
according to the present invention are conveniently delivered
10 . in the form of an aercsol spray using a pressurized pack or a
nebulizer and a suitable propellant, e.g., without limitation,
dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra~ fluoroethane or carbon dioxide. 1In the case of
Y 4 a pressurized aerosol, the dosage unit may be controlled by
15 providing a valve to deliver a metered amount. Capsules and
cartridges of, for example, gelatin for use in an inha;er or
insufflator may be formulated containing a powder mix of the

compound and a suitable powder base such as lactose or starch.
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a pressurized aerosol, the dosage unit may be controlled by 15 providing a
valve to deliver a nmetered anmobunt. Capsules and cartridges of, for ekRipt el
gelatin for use in an inhaler or insufflator may be fornul ated containing a
powder mi x of the conpound and a suitable powler base such as | actose or
starch. 60 1w® AlW6s48005 WO 02) 066463 PCT/ US02/ 0110i The conpblint$ives: al so
be formul ated for parenteral admnistration, e.g., by bolus injection or

continuous infusimpR doapsuhasi aeg 080 iy Eelrim@Nz08Y berpresemtadiin unit
dosage form e,g.,. in anpoul es or én nngJadqse containers, 5 with an added
preser vat i ve. 2FHE ST ofis SmayPY SRR EUCHIEFOFRE 85 SBRpehdtths,
sol utions or eMlsicnsFiodmailkyiohs BepleRifstebhches, bandr éByncantial Anit
formul ati ng nateria{; such as suspendif , st@bilizgpg and/ or_di.spersing
agents. Phar et AT ca™eom8st t FBnI™H BT ‘%au"ént‘é’rléﬂJ AP AT St TR Te 2o
i ncl ude agueowbtisdritadeies ofreacwateivesol Ublee chbaparisiiehs asay Widktosich
limtation, a_salt, of the aggkge £o ound. - Addiﬁionallﬁ? $§fyensions of

c

the active colffdtihd® TRTPEES BPapaf 2t 1108 ST pSPREFIE Ve Sdi t abl e
l'i pophilic vahiahes viehdlcdde ;f ahtiymay | eorsizdin dsrsedatengihztsyidlsesiuchl5

fatty acid est ers ssuegitgﬁi%%éeggxkigggﬂfsﬁq{ﬁgg %}g%gggg'{k%ﬁs‘a %’%ts? material s such

as Iiposones.aiqd% u ction suspe con ‘ances which
increase the viscosity of the _suspension, such as sodi um carboxynet hyl
cel | ul ose, sorbit AharrGCegERCRANCOTRRS Brdinsy fTorhpasenspensl ordmiyisikgpion

contain 2 sujfahl& %Q{i’ﬁl%iohisz@6§u€ﬂgﬁ§ro@§he%%e§:h§51{::9§éef‘éﬁn,t heiensgkubi lity
of the conpounds to allow for the oreparation of  highly concentrated

0
sol utions. Al Y&¥hRHYE Véfjtatdenacki 31t nftledibenechayebeorrepdthder form for

constitution aiditorlilygblsesyehstbes & Ghe Sk@hivbecombupys agenvkr ee water,
so. be_ f.or mul at conposi ti ons

gﬁiﬁr:suzﬁbpgég%éﬁggo g%?%rg?éﬁglﬁ l%ﬁgﬁg§feUSiﬁg?kggig?iﬁ%aﬁ S onal
supposi tory besteisclsaschinad udecfatbyt teks gruchotelsesegbpeeoitessyBtheticaddi ti on
to the fomil aLLONs A% IRedsPLEYH US| don N1 LORPHAIB Y AL SR o
ormul at ed as depot preparations. Such ong acting tornulations may be
admi ni st er ed P3teFAAIENSHChoRS 1iposomes. Agueous injection suspensions
may contain substances which increase the viscosity of the
suspension, such as sodium carboxymethyl cellulose, sorbitol,
or dextran. Optionally, the suspension may also contain
20 suitable stabilizers and/or agents that increase the
solubility of the compounds to allow for the preparation of
highly concentrated solutions.
Alternatively, the active ingredient may be in powder
form for constitution with a suitable vehicle, e.g., sterile,
25 pyrogen-free wateir, before use.
The compounds may also be formulated in rectal .
ﬂcompositions such as suppositcdries or retention enemas, using,
e.g., conventional suppository bases such as cocoa butter or
other glycerides.
30 In addition to the fomulations described previously, the
‘ compounds may &@lso be formulated as depot preparations. Such
long acting formulations mey be administered by implantation
(for example, subcutaneously or intramuscularly) or by
intramuscular injection. A compound of this invention may be
35 formulated for this route of administration with suitable

polymeric or hyvdrophobic materials (for instance, in an
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(for exanple, subcutaneously or intramuscularly) or by intranuscul ar

i njection. A conmpound of this invention nay be 35 fornmulated for thi d F 8Vl 405
of administration with suitable polymeric or hydrophobic materials (for
instance, in an 61 1 5 AUG 2005 WD 02/ 066463 PCT; CSO2 /440 7 enulsion with
a phar ancol 0d¥@6&1/94@ccept abl e oil), with ion exchange resi R§T 5P
sparingly soluble derivative such as, wthout limtation, a sparl ngly

sol ubl e salt. efuhoiehivithng @W@lQEJQGH&rqu—@I cdanr| Bty oron 5 the

hydr ophobi ¢ Cg”pglw S 9 sihe Tawent 00,k $; Ay LSl MeNte d%y%emgrmf i ng

benzyl al coho ar surtactant, a water-m scible organic polynmer and
an aqueous phasehgmhlezslth@quacépséPvéhY SR Sé‘liB ‘is a solution of 3%

w v benzyl  al cohoj, &{n f%@%‘m%ﬂ@%é‘r %Jﬁﬁ@&tﬁghyéawﬁéﬁﬁl and

10 65% w v pol yet hyl ehe , made up t'o volune in absol ute ethanol -
The VPD cdb sotbenhy@;/@mwwmmmuéoﬁm%lt% Brveypp ordilsufe 80321 Wtth a 5%

dextrose in walesonobihbofes dierign sOLURRL, Sy SiBl39abyeachyghophobi ¢

conmpounds wel I'; Itsel f producés | ow t oxXi Ci ty upon systemc
admi ni strat i onata5-MNas SRt ¢ o T I3 PPEPIFET ATRC G ARIFCRSCBRISEVvEHN At em

may be vari egngopsp desadd yverd haudreiest voyi N d tso13@li6hi biet Y3 apty dedyai ty
characteristics. Furthernore, the identity of the co-solvent conponents may

be varied: forLeXaPh 8150"t"ﬁ‘ér°*| dwe PBQPEHTy HIF S ts Pt HEPaRt e Py 158%sed
instead ofg 20¢Psl yserpal vefiyldree dlyaeli B0 Simeidfurpaloy ebhiyhenen gsealuteay

be varied, other bioconpati ol rs,may repl yet hyl ene |,
e.g., polyvin§Favtol | Eén%&t%ﬁenguﬁ?%ergr%:fg% ﬁ8P¥H§§5 r?%y)%%
substitute foditexéd osel WAl trerandty dekyrost hior witlew eolusyonensThior co-
hydr ophobic 2 u SO and
L oPone.orcFoaTRAL TEGEHEL ol SOMGUAGer RN 06, UG, Litsoomns

emul si ons are iclles or carfriers for
hydr ophobi ¢ ditigslf |w<a@é1¢?$ oW O gL RY o¥RRINI T St SFPd nd GE R BN -

di met hyl Si%fomaé@rélif}o e herspadaved, of adddwughafdaneat therenstayive
greater toxicity, Add| ti onal I%gl t he .compounds S'y ﬁ&de ivered usl ng a

sust ai ned-r el Eé%be%y%?’é?ﬁ SR ad iSenrpefaeant %lqﬁatlrtl pilipyigpd
hydr ophobi ¢ peby{®1l sy Cétd wd dti e stthiest heFapehd imomgenthe idantdtg of the

sustained-relggge t&%'cémpéﬁ@“%sbggg ggté§4léﬁmﬁ¥é¥“£xGmple, other low-
) toxicity nonpolar surfactants may be used instead of
20 Polysorbate 80, the fraction size of polyethylene glycol may
be varied, other bjocompatible polymers may replace
polyethylene glycol,-e.g., polyvinyl pyrrolidone, and other
sugars or polysaccharides may substitute for dextrose.
Alternatively, other delivery systems for hydrophobic
2?5 pharmaceutical compounds may be employed.  Liposomes and
emulsions are well known examples of delivery vehicles or
.carriers for hydrophobic drugs. In addition, certain organic
"solvents such as dimethylsulfoxide also may be employed,
although often at the cost of greater toxicity.
30 - Additionally, the compounds may be delivered using a
7 : sustained-release system, such as semipermeable matrices of
' solid hydrophobic polymers containing the therapeutic agent.
Various sustained—release materials have been established and
are well known by those skilled in the art. Sustained-release
35 capsules mey, depending on their chemical nature, release the

compounds for a few weeks up to over 100 days. Depending on .
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are well known by those skilled in the art. Sustained-rel ease 35 capsrkzs
may, depending on their chem cal nature, release the conpounds for a b 2005
" weeks up to over 10.0 days. Depending on 62 1 5 AUG 2005 WD 021066, 63

PCT/ US02/ 04407 the chem cal nature and the biological stability of the

t her apeut i c W@eae9a#63 addi ti onal strategies for protein staBFF%?ﬁVP&H may be
enpl oyed. The pharnmaceutical conpositions herein also may conprise 5
sui t abl e solih® ahegdlcagphasdusgr pnérshorbiddeigsiceat sTaEkhhpy est Wfe such

carriers of GyGINRALS. IAClude, DU @G0k lkbeds 0 GALCGIUM carbonate,
cal ci um phosphat e, various “sugars, _starches, cel uFose derivati ves,

gel atin, andyeEdiitsesd iucmaysbeperyteysd ene gl ycols. 10 Many of the PK
modul ati ng COWO%R%S Ofa € LRYEDY | OB + 126 PHOYEERD: 8BS PRy Qhgiical |y
acceptabl e salts w elée?{an_ thée cl al ’neﬂnconpéuné may for‘?nt%e n% atl‘vélg or
the posi 5 veduitadhar Fed ishégi 681 FRash| ar Bl rsalt serpinherhs + heEesppeand

forms the posd td\wgl ¥ harged oBDERE Yol i d1d@ic 1Wide OBty 12- 4 i B AtiinQReq
quat ernary anmoni um (defined el sewhere herein), salts such as the
hydr ochl or i e, STHYGEE CABBAREe, O3 MUt hosPhetrat BT Hal Bt B93%8) eat e,

succi nat e whargidhddle dilnngee ateiwaofvddle qauakennasyy hail @heUPakS a
nitrogen of the selected _conpound of this invention which has reacted with

t he 20 appr(ﬁﬁliiéﬁ"élyeﬁﬁqf RIP<Sirn which a conmpound of this invention forns
t he negatg vel y chairgedSperi @8 mochLghe ngMddipetundki 6F t 8hé Olnvdrid onodiaym

pot assi um cal ci um.and, magnesi um salts,. faorned by.the_react,i on of

car boxylic gﬁ (P’ij’rvdﬁgeq na,sg S+g ﬁ%%ﬁ%ldlmat%egﬁagbﬁr8ﬁhﬁt"éh%%e§é‘ (tg.eg.

sodi um hydr oxiatione®b dignd pevagsruntlingy drepeatdeel KOk, tal posin ivediyoxi de
(Ca(H) 2), R mGceut i it .SUj e, for Hag-' t he
present i nve%alcro%e? n%%%%gonggg#??gﬂﬁm%r%%i ??’hlé’kggit‘i 5’2\83% [ ndfrngdi ents are
cont ai ned i rfeIMBIRMPSHFivelgnchepIed Mty tinelbdeendbthoul pose, e. g.,

t he modulat | P OfatRA6ACtdudtle¥n@ly hfford{ @At (FRIHinQH PISYGRELIOMOI iR,
PK-rel ated di sorder. Mor eﬁpeﬂyﬂ Ca{'}iegb; t herapeutically effective anmount
e Fuett

means an anotfit OB hftu gep re?\}&#:ceal FRYPGRater lassate,

anmel i orat e styagpisete Omadiaaeqseadeape pl ouncrirsr eSwhereah ofethftrogen atom

of the quaternary amnonium group is a nitrogen of the selected
compound of this invention which has reacted with the

20 apprépriate acid. Salts in which a compound of this invention
forms the negatively charged species include, without
limitation, the sodiuh, potassium, calcium and magnesium salts
formed by the reaction of a carboxylic acid group in the
compound with an appropriate base (e.g. scdium hydroxide

25 (NaOH), potassium hydroxide (KOH), Calcium hydroxide (Ca{OH),),

etc.}).

Pharmaceutical compositions suitable for use in the
present invention include compositions wherein the active
30 ingredients are contained in an amount sufficient to achieve
7 . the intended purpose, e.g., the modulation of PK activity or
4 the treatment or prevention of a PK-related disoxder.
More specifically, a therapeutically effective amount
means an amount of compound effective to prevent, alleviate or
'35 ameliorate symptoms of disease or prolong the survival of the

subject being treated.
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subj ect being treated. 63 15 AUG 2005 WD 02/ 066463 PCT/ US02/ 04407
Determination of a therapeutically effective anount is well within t A& AUG 2005
capability of those skilled in the art, especially in light of the detailed
di scl osure pw@A2s6H63herein. 5 For any conpound used in the ReTROWEHHY the
invention, the therapeutically effective anmount or dose can be estimated
initially from celbecedmhimat ags@fsa ‘frh@napwm'—mdag@féantbee éoownd atsed for
use in animal S chi ;once at Lon range
that 1 nol udes* FRE T EEB b SRR E Bt nHhatt i cRCE B L
concentrati onesfecimlly ebn Kiaipo@ddtmbi @ﬁtablﬁ@m&domtﬁ-nﬁwmwi nhi bi tion
of the PK ac%'%/'%‘y). Such information can then be used to nore ‘accurately
determ ne usefu oses in humans. Toxicity and therapeutic efficacy of the
conmpounds 515 descrivedmereinpaidd Beedetierminaetiypdst afdahe pheemslcsut i cal

rocedures i I r in
pr ocedur and”'%lﬁ% {@ﬂg%«wﬁcalﬂ@@ée@% A mAH TR doeegcanbue LSt &l{T ng

h of "which are discusse where herein) for a
subj ect conpobmit iahky d%lt%{“ Stftldi FEYTUTE oRF TTitSe @@Ieln c‘ﬂh?u@@sa%%ai@ &&d

ani mal st udi eg, £AM DediSESE 20 d Anf ohiMk AlhdE 13 g8 b dospgee fOr use in
humans.. The dosage may vary dependi ng upon the dosage form enpl oyed and

the route of ChEFHIASIHAtTIIFHTRF2RA. TatRe shadt inGindeat tof, Itoute of

adm ni st nat i ofe P& HOSAGEN C@aubeumhasen(i)ye 1 hQHe‘"'@'o&ﬁ'céHﬁkatﬂdS‘ryscbﬁlta{é in view
of the patient's condi

t Th
Phar macol ogi cﬁ?s%a%?lgp%‘lfné]ﬂh(?ﬁg‘péﬁ{’?ﬁges 3CH" q%_ﬂlalx)magaé%ébh%%tﬁaﬁg‘e
interval may Bie acissied) | ndudhduakbymatopraan dtepl asmaseeved smade t he

active speci es %’Qﬁha%d? e\l/&tn{l.n(éi 8oL+t g reédg %_nn hﬁ:@ﬁ I§| nase nodul ati ng

effects. Thesa" el's arere to as mnlrral effective
concentrations (I\/E&?ylcmhe GVEC thek Pouk iC fofficasdly ednpbandombowndsn be

esti mat eqsf r 0fgd - Midd Onhdiadid @nbe é@@errﬁﬁﬂé-‘@'ﬂy’ %ttlaﬂeaescgﬁﬁucéx&l%hl eve
50-90% i nhl bition of a kinase nay be ascertainéd using the assays descri bed

herein. 35 Do%%fb"e%dms’s‘hr‘i}ﬂtloc&gﬁ?é% ‘?%ee‘ml\melnltaéeﬁéh’aa%ﬁ' ifrf vi BYal 64

determining the ICsp and the LDsy (both of which are discussed
elsewhere herein) for a subject compound. The data obtained
from these cell culture assays and animal studies can be used .

20 in formulating a range of dosazge for use in‘humans, The dosage
may vary dependiﬁg upon the dosage form employed and the route
of administration utilized. The éxact formulation, route of
administration and dosage can be chosen by the individual
physician in view of the patient's condition. (See e.g.,

25 Fwngl, et al., 1975, in "The Pharmacological Baq1s of
Tuerapeutlcs", Ch. 1 p.1). '

Dosage amount and intexval may be adjusted individually

"to provide plasma levels of the active species which are
sufficient to maintain the kinase modulating effects. These

30 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 ' )
concentration necessary to achieve 50~90% inhibition of a
kinase may be ascertained using the assays described herein.

35 Dosages necessary to achieve the MEC will depend on individual
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1 5 AUG 2005 WD 02/ 066463 PCT/ US02/ 04407 characteristics and route of

adm ni stration. HPLC assays or bioassays can be used to determ ne pl asnilb 7005
concentrations. Dosage intervals can al so be determ ned usi ng MEC val ue.
Compounds shoul d be adm ni stered using a reginen that 5 maintains plasma

| evel s above WRZ@GE63 or 10-90% of the tine, preferably bet weht38498% and
nost preferably between 50-90% At present, the therapeutically effective
anount s of conpuamas: exfisfgiasukas Foutg, Ohradﬂlnﬁﬁyrﬁahge fiDh appEexicmat el y

25 o/ me Lo 1900 JOU Ik Retn %gyuseget@r@émeymatt%ugft HMla S HELBL£2Y; oAoven ore

preferably 50ng7 gmq I n cases ocal ~adm Al stration or
sel ective uptake, tOwsags f—ex?tEIIVéltso@aan Lo det dateoningéd theing MECwelnet be

related to:pl asip SANRENA OB Ath Al NBeOGedLes koonied ithe art nay

be enpl oyed to e correct dosage anmount “and 15 I nt erval . The
amount of & conposiainm r&emai SEBebd akdve tole MBGrSer 1%e9QFepenctet¢t témet he

subj ect being n‘5 gﬁte i d% *?:%t%%\é‘ﬁrhéé/sa@ﬂf irtt?mo%ftf htgt 9%1*%{@%“ 565%

adm nistratio ment. of the prescrib y5| c etc
conposi ti ons may, At deEisead, Beept%%@neett—tqeléVpaéﬁecmveh@pfemrér odevi ce,

such as an FDA-approwed dd trorMiied fRYra cont elxnmgpergﬁ &0f fofini t dosage
forms containing the active i ngre?gl ent CT; exanpl e- conpri se

metal or pl astPRIPHIMELELYCKSaBIAM |t|°stléP0paek§’C FeE &aezk Bredpspehs abops

devi ce naygbe QCEOMFIH6U BYeh NBdrdlGriedRe b0y 86HE NS tdAtdiaN. 400hRgpask or
di spenser may al so be accorrpam]ed by a notice ,associated with the cont ai ner

in a form prescribed® FFSES §5vePﬁﬁJerﬁ§’i‘ injsdTey 1PBgaF ab L thEe Mnhekset the,
use or sal e ofefphetiee cildaqaksncedit £t ot iofe the eeﬁt;eﬁ&yweozofbamaetah by

t he 30 agency of e form.of the, conpos tdons ar of vet nary
adni ni stration® %ﬁ%%otﬁoggen%orgte?(%npqd %af I%OCSFUF?]% ﬁ(%%‘"érfl %‘ﬁp?ﬁved
by the U.S. chatyaimj @lpﬂgbye,&dmpndsteea‘um tHregr corescri posage dam:gmtoandf an
approved qprod rt. Conpositions conprising a compound of the 35

i nventi on or nu ate in a conpatible pharmaceutical carrier may al so be
prepared, placed itk P EpPEak eCoPRRT: Ham agpdnéstered avid bos cour

be dependent on the subject being treated, the severity of the
affliction, the manner of administration, the judoment of the
prescribing physician, etc.

20 The compositions may, if desired, be presented in a pack
or dispenser device, such as an FDA approved kit, which may
contain one or more unit dosage forms contesining the active
ingredient. The pack may for example comprise metal or
plastic foil, such as a blister pack. The pack or dispenser

25 device may be accompanied by instructions for administration.

The pack or dispenser may also be accompanied by a notice
_ @ssociated with the container in a form prescribed by a
governmental agency regulating the manufacture, use or sale of
pharmaceuticals, which notice is reflective of approval by the

30 agency of the form of the compositions or of human or

j . vetefinary 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
product insert. Compositions comprising a compound of the

35 invention formulated in a compatible pharmaceutical carrier

méy also be prepared, placed in an appropriate container, and
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WO 02/ 066463 PCT/ US02/ 04407 | abel ed for treatnent of an indicated conii t %r&
Suitable conditions indicated on the | abel may include treatnent of 5 AUG 7005
tunmor, inhibition of angiogenesis, treatnment of fibrosis, diabetes, and the
i ke. 5 The present invention can be adm nistered with a CMC suspension

vehi cl e. Anweaenmpeassy CMC suspension is listed below in TabC&u302/(Radyl e 3
Conmponent Concentration % (w v) APl Carboxynet hyl cellul ose 0.5 sodi um USP

( Medi um gr ade)bS0di U £t ey tdentUSE/ MR0:iSd Red tysDrdeakie t 86n . NFSufk Beanzy|

Al cohol, NFO.9 \Water, deioni zedgs. 198 m._ 1}0. * Depenqegt on _concentration
(date) requi FERGLIRIPTDLORBICHEE P1E0°LI EP0t N DG H8RsFORC VBRI ¢TI i%s as
foll ows. Cal gghate ihieiBppidplifatagangentsDf, exezpiment Sofr efjpids«eik,t 0o nmake

the vehicle forpulation using.the table 15 show ng the conposition of

vehi cl e for ndF8PEbR% andf hté’eg&tl&‘ﬁ size. Weigh a suitable enpty contai ner,
such as & cl ean wrie presdrtedrgleassobotih ehe cdranickygetywene datMd e. Add

about 600 nL of water tq .he contaiper.. Wi ar hoxynet hyl cel | ul ose

sodi um (5 gnﬁ)‘saﬁﬁs%?%n‘é?c}b]rcqted the ESATRTHoY %istu‘ﬁg?{ﬁbo% ]Zf)%r‘?ﬁéﬁ ic stir
bar or a | abbeaver ynsTtasYerS.wi th propeller until honogenous (about 2-3
hours). Weigh NaCl and add to the container. Continue m xing until

di ssol ved (about 10 rains). Add polys te£-80. Mx until the solution
i s-honpgenous (about 20 rains). Add benzyl al cohol. Mx until the solution

25 i s honobgenous (aborn_J_O_m_ns)_Add_Lha_Lemmmg_maLeLt_o_bu_ng_uo t he
wei ght of the sol uti opCP®PIHEY equi red batch si EBELTE2ALER 2005 WO
02/ 066463 PCT/ US02/ 6440' either by weight or vcliuftuv(1010 gins or 1D00 m,

density at . 22C is 1.

1) Store -at

2-8C (under

tlefricerati on)

API

o

Carboxymethylcellulose

sodium, USP (Medium grade)

0.5

Sodium Chloride, USP/NF

0.9

Polysorbate 80, NF

0.4

Benzyl ARlcohol, NF

0.8

Water, deionized gs.100 mL

10 * Dependent on concentration (date) required.

A protocol for a 1.0 Lit of CMC suspension vehicle is as
follows. Calculate the appropriate amount of excipients
required to mzke the vehicle formulation using the table
15 showing the composition of vehicle formulation and the batch
such as a clean wide
Add about 600

Weigh carboxymethylcellulose

size. Weigh a suitable empty container,
mouthed glass bottle, or a polyethylene bottle.
mL of water to the container.
sodium (5 gms) and transfer to the container. Stir using a
magnetic stir bar or a laboratory stirrer with propeller until
Weigh NaCl and add to the

Continue mixing until dissolved (about 10 mins).

20
" homogenous (about 2-3 hours).
container.

Add polysorbate~80. Mix until the solution is homogenous

2Add benzyl alcochol.

Add the remaining water to

{about 20 mins). Mix until the solution

25 is homogenous (about 10 mins).

bring up the weight of the solution to the regquired batch size
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The suspension fornul ati on can be manufactured as follows. Gind the A

using a nortar and pestle to obtain a 5 honmpgenous | ooking powder w tﬂﬁ AUG 2005
smal | particulate size (no chunks or large particulates - ideally shoul d

pass through a US Standard Sieve >80 i.e. <180pm size). l%h]sgnhﬁ“_

cal cul at ed WQri"d’tSth‘“bf APl into the container. Add about 90%%f"1he*ot al

requi red amount of pensi on _vehj |nto 0 contai ner. Suspend
conpounds | net‘l'l‘ée‘vé??' d1eé9§§| Rg XOP ) oL]a‘t r st Prrgﬁcéﬂf‘f\ P Ghet i¥er tor

equi val ent. Thec dianktean . oktbbe ptdpe&qcer(xbﬂcadeSeshmuéﬂaﬂﬁmh t he di aneter
of the bottom of_the container_to e Sur e effi |ent mi n\%ée tir at 50 rpm

for 30 mins or urﬁ}?q $HesHeagq™ O +2 ipéided® Ragt éticle
formul ation te1lges. (Briing tpet ARIVas£ig a(qw&ftlatryandupé$tlenic) dmxatihe a

ht di to th b t at . 50 f
appr opr | afe uel ot 5 EORERS, REeids ik ST Rar B ePyE fs s (ool or ed
glass or pod:ry@mm)d:erieax@@npamnecslaﬁmt-almalyOSbeupcﬂ qui etﬂnfcm@mn 20
light. Stir (?% %ﬁ% I(aury:jL rg%l gel ati d%ing%earﬁ the Ca c,ﬁl gggagr

aspect of th fi%nthat “a coirpoun Hesefi
prodrug, m gimholoet coniFiRledntwi the otbrtzigteenot Rddapkatt 09®fgeanft s:h‘eortottlaé

treat mnent of %&g recg g&%e& ?Qd(gﬂéog ié%sq‘o%(:%ﬁ?g%gpovﬁ& i nstance, a 25

conmpound, safl I pro hi's i nvention mi e with
al kyl ati¥y agemtainich §s1°p|euér ecorpeRndy B-TFLEJ)heaN@her!: yping it her

combi nation wii b 1 ElkowGiBe Ok oh hﬁfo;?él'@)@*ato'rnggu§g§ﬂ£§t su%ea%hwekggut

limtation, other pyrimdine analo such capecl t abi ne,
genti t abi ne @hdtRStRECAAAET PHEASH éll“k‘ﬂllrd é‘tﬂtf‘?@néf‘ésdlémﬁter & diean (used in

the treat rrenﬁo@{omc&ereﬁec c@mauheeytbCewksaw@era@hmemerﬁﬁyhﬁ@n adr at
Cr bdopa: ot h3f oHEF mfod Cafi e Ry FREF Lt 1fode. g° . webi{ PUTRAGRA-  Add
uredepa; e y .

triet hyIHlen’ehemé‘ra,clter if@trhxyaﬂemephos@hmsi‘m (d:&lnaSup the water) (quality
mist ards. o, 5L LR A AnaGot e DOREE AT TS T Bt sttt s S Vo
02/ 066463 POTﬁUS@Z#-’O@ﬂ-ll S(‘Sflrcﬁftoﬁpcrp!yn%ﬂfo@ﬁdl@lpealkeﬁp amipe i nekliquot

macr ogl obul i pggi &ﬁgmr&n 1m@gkbee§ywmﬁ;@:) colB¥EBOEDQ§Qh@f” de (used in

the treatnent_of kin's di sease, multiple nyel oma,
polypropylene contalners. Containers to be protected from

20 1light. Stir at 2-8 °C (under refrigeretion, do not freeze).
It is also an espect of this invention that a compound
described herein, of its salt or prodrug, might be combined
with other chemotherapeutic agents for the treatment of the
diseases and disorders discussed cbove. For instance, a
25 compound, salt or prodrug of this invention might be combined
i with alkylating agents such as fluorouracil (5-FU) alone or in
further combination with leukovorin; or other alkylating
égents such as, without limitation, other pyrimidine analogs
such as UFT, capecitabine, gemcitabine and cytarabine, the
30 alkyl sulfonates, e.g., busulfan (used in the treatment of
chronic granulocytic leukemia), improsulfan and piposulfan;
aziridines, e.g., benzodepa, carboquone, meturedepa and
uredepa; ethyleneimines and methylmelamines, e.g.,
altretamine, triethylenemelamine, triethylenephosphoramide,
35 triethyienethiophosphoramide and trimethylolmelamine; and the

nitrogeﬁ“mustards, e.g., chlorambucil (used in the treatment
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neur obl ast oma, breast cancer, ovarian cancer, lung cancer, 5 WIms tunor

and rhabdonyosarcoma), estranustine, ifosfamde, novenbrichin, 15 AUG 2005
predni nustine and uracil nustard (used in the treatnment of primry

t hronbocyt osi s, non-Hodgki n's | ynphoma, Hodgkin's disease and ovari an
cancer); andwg é906438S, €.g., dacarbazine (used in the trearaeEmtiofisoft

ti ssue sarcoma). 10 A conpound, salt or prodrug of this invention can al so

be used in cesbiRabhop Wihbhekherc antukert apopi ies shermirkenapeut hén: AG8NE S
such as, without |imtatjon folic acid gnal ogs, e_.cgch.C net hqtrexate (used in
the treat ment POR~HRGEEIF yPpheRRIE ) | &YicAPROS P T ditSiefor®, thecosi s

fungi odes breastzeaaser of IHodiath 'andiireeke ¢ anekri el meelepg@eni ¢ sarcomn) and
pteropterin; and tﬂ_e guri nﬁéﬁn‘al 0ogs such as_nercaptopurine_and_t hi oguani ne
whi ch find us8PROPHRS PR & é'g?‘éﬁ{ﬂ?dbﬁ) Eracat’89 F§hpHocytic
and chronis gwanih ecyhmér | ek eriAsionhiosizgcend) gl e skthak, ai cosparidh, sal t
or prodrug of 20 thi shinventi n._can .al so ge used i n combi natiqn, with
natural prodBeVeBREEE thendt P& ARBntEe S usdaTG (HGE 7 iR ati on,
the vinca al kakekdsen®. gf , pyimbhasttimnbesetos s t heon-Hoeatkians ofmiiteast and

testicul ar capcer yineristine and vindesine, the epjpodophyl otoxins, e.g.,
et oposi de andgoggg(f“énfp SR b%rfcﬂ R IRAP CREAF & Wfs & R‘irﬁa?ﬁéeff eathent of
testicul ar cadeeerhadikKepossed Farndundrechpemnteobimifitc ticlernthecapaut | C

agents, € g., daungrubicin,sdoxorubicingg ggiéf’béﬁ@in@ew%ﬁi Baf “?3?‘& b
treat stonmach, cervix, tolon, breast, “bl aé r and pancreatic cancer),
dacti nonyci n, ud@dt énogohpimalel opWiddmatiber shebmsibriiisedhemotherapaittirent

of skin, esophagys 206dnh9ed| LRHHAA W ikfid8Ei EANCAS ) c A d E%al@?@)’n@.tép
chenot her apeutic agents such as L-asparaginase. In addition to The above, a

conpound, sal MEEPOpFEURLY 6FSSq hi's §iR EREFEReRD LAY 2HES Bemrbeayic
conbi nati on wikhxthea 35cipbid ddutp inaia]i rgtboDs COMM RS briesBkatimces) C. ) |
substl LULed Wlegorsicless DLEOMER IR VAL 22105 Col KR eRs 1S,
suppressant s, aadgthenptoimeesnalega rowyhuket he ntziet omnd neo cmoin @h aogh dyoireone
ant aconi sts syghoAse; bR, AdranoGar L GaskEn ogs %suge ,grryn%%ic?(e@a  acute
progestins (e.@., hydroxyprogesterone caproate); esttogens (e.qg.,
lymphocytic and chronic granulocytic leukemias.
It is contemplzted that a2 compound, salt or prodrug of
20 this invention can also be used in combination with nztural
product based chemotherapeutic agents such as, without .
limitaticn, the vinca alkaloids, e.g., vinblastin (used in the
treatment of breast and testicular cancerx), vincristine.and
vindesine; the epipodophylotoxins, e.g., etopcside and
25 teniposide, both of which are useful in the treatment cf
testicular cancer and Kaepesi's sarcoma; the antibiotic
.chemotherapeutic agents, e.g., daunorubicin, doxorﬁbicin,
épirubicin, mitomycin (used to treat stomach, cervix, colon,
breast, bladder and pancreatic cancer), dactinomycin,
30 temozolomide, plicamycin, bleomycin (used in the treatﬁent of
/ . -skin, esophagus and genitourinary tract cancer); and the
’ enzymatic chemotherapeutic agents such as lL-asparaginase.
in addition to the above, a compound, salt or prodrug of
this invention could also be used in combination with the
35 platinum coordination complexes (cisplatin, etc.); substituted

ureas such as hydroxyurea; methylhydrazine derivatives, e.g..
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5 ddiethylstilbesterci); antiestrooens such as tanoxifen; androgens, ﬂl ,

t estosterone propionate; and aronatase inhibitors such as anastrozol é5 6 2005
Finally, it is also contenplated that the conbination of a conpound of this
invention will be effective in conbination 10 with m toxanhgp/pg a0
pacl it axel , "&¥'6Go¥yjgenase-2 i nhibitors known in the art, Hartyeticar

Cel ebrex(r) Paracoxi b(r), Vioxx(r), Abbott's Cox-189 disclosed in PCT
Publ i cati on REOCWEP2907¢ 1686t SRR ldGHer AYBPT AT DI tor € -SuchMasCtamdL osar (1),

Her-2 recepLpk a0t 2900 sh 8HCh- A5 Hdehegpt gﬂérﬁonﬁd}@%&%benﬁgey% ra)s 15
| nCl one VEGF receptor antagonist | MC C225(r) for the treatnent of solid

tunor cancer §Pgr sRAEEREAPASISRRFFHL i (EhBut PTFIR1 TGN, PACERECH)®I ogenous

(non- 1 ynphocyti, g) | 8YkeBkgpr &BES M ondy BEPEbE € Pr Q@seﬂwg@nzo (&he.f ol I owi ng
general methodo x X be enpl oyed to prepare the conpounds of this
i nvention® TH&eiPptopt a?éF?fghbsﬁ"tt&teéaré%&? ndife 361 LEBGHYIFT t he.

appropri atel xnauegéhgut edg3; C@émgstws&cherﬁyépwﬂaﬁ@ ehd2a2omegséy.) and a
base (0.1 eq % are mxed in e solvené (1-2 rnl/mmol 2-oxindole) and the
mxture is tﬁ&hl 65PZ8 FBFR f?%rﬁn%ﬁtzo °to about 12 hours. After cooling,

the precipitate tbablﬁgr Mgt i Bs fdlderedr empsitsh WHAt ¢dldcenbonsti i & her
and vacuumdried to

orrespon oxo-1, 2-di hydro o] 30
(32) -yl i deneﬁefﬁ???uf’ py&?iﬁ’ e rgve@%rlﬁgx‘)'?ﬁ% RRitEIaGE NG 1B Sfi’%%ﬁaattleo? or ns,
t he reacloonwtitxt ni eokantoosentpatlcad axed, thelas@wghrmsleszt Enhitbbtecs Wi t h
di chi oronet hane/ ether .. the__resul ti lid collected b ration' and
then dri ed. %‘?ﬁ’g NorBabRE RBY obt iR |on%gLCue ?%r?lﬁer %’Urf m%?ﬁhbé&
chromat ogr apknox&®, 1 AbpAE! 30@6x¥\1389)2i10ﬁﬁ4>&3dP§}[/ bSO 2% et ide hasewomny be
an organi c or an_inorganic base. |If an ani ¢ base i s used, g eferably it

is a nitrogef ¥as€05  EXQRPLETRFASS d&ﬁﬁ?lﬁgﬁoﬁ‘éﬂ’ s &&™PROFRE®, BEF-Are not

limted to, %hégesepxhea@aﬁls& réuved Ryl aRkRept {A®St byheditein,5 capkhha®,
pyridi ne, 1,8-diazabicyclo[5.4.1]undec-7-ene, pyrrolidine and plperldlne

Exanpl esldf ThnEAgani YEBESESCERERT vﬁl’ttlweﬂllsf-nim%tﬂ)?ﬁ@ for the treestment
of solid tumor cancers or leukemias such as, without

limitation, acute myelogenous (non-lymphocytic) leukemia.

éeneral Synthetic Procedure
20
The following general methodology may be employed to
prepare the compounds cf this invention:
The appropriately substituted 2-oxindole (1 eguiv.), the.
appropriately substituted 3—carboxy-5—formyipyrrole (1.2
25 equiv.) and a base (0.1 eguiv.) are mixed in a solvent (1-2
ml/mmol 2-oxindole) and the mixture is then heated for from
about 2 to about 12 hours. After cooling, the precipitate
that forms is filtered, washed with cold ethanol or etﬁer and
vacuum dried to give correspbnding 5-(2-oxo0-1,2~-dihydroindol-
30 (3Z)-ylidenemethyl)-1-H-pyrrole-3-carboxylic acid. If no
' precipitate forms, the reaction mixture is concentrated and
the residue is triturated with dichloromethane/ether, the
resulting solid is collected by filtration and then dried.
The product may optionally be further purified by
35 chromatography.
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ammoni a, al kali netal or al kaline earth hydroxi des, phosphates, carbgnates,

bi carbonat es, bisulfates and am des. The alkali 10 netals include, I|i ﬂlﬁlAMﬁ]?UOS
sodi um and potassiumwhile the alkaline earths include calcium nagnesium
and barium In a presently preferred enbodi nent of this invention, when the
sol vent is aw@oraidsc+édol vent, such as water or alcohol, the B&a&I&SPW-4HNA

al kali metal or an alkaline earth inorganic base, 15 preferably, a alkali
metal or an al kal The @asehmhycnﬁ)ﬁfd@rgﬁﬂiw bt de Thaxpenic thkese skil&ed in

the art, basgggggag Bﬁse \é\{ﬂs%gszjrr%lfa%bggl pl es, of rqrtg.%ry ¢ $yRthesis and on

the di scl osur ereln nost™ appr opriate tor the
reaction conEeaq!lPéEedOIZQIEh@l%mM@Emanhﬁ%hlIt1¢13eu¢€ea@tu|toﬁI|esn@arr| ed out

mey be a protigegn 28, aBLOLLGaAh ﬂﬁae,mﬁixgrg?ym Aind ¢ 2300 ErspLyent.

A "protic solvent™ is a solvent en ato covalently
bonded t 05 oxppéhine, nPYrdgene :atJorﬁ;fﬂ\.«’.lﬁu-elc‘?i FeRbef $- 4 Hd upgrdgencat ons

appreci ably gg"'gb%éagﬂet bys Igfﬁ@ﬁldqngf being 25 "shared" with a solute

t hrough hydr ndi ng. Exanples of protic solvents include, w thout
limtation, waterEZABPAFEORDI FICIIARICaBREEF c25DI VEHIOURay 166 LAERAR or

non- pol ar bUEmbH;ﬁ”EQka@.@Srﬁ‘etﬂo%% @@.kawﬂéaéé\r@@lrpyd&olm%%%gaﬁo@ﬁﬂates,
therefore is not capabl e of drogen_bonding wth sol utes

without 30 FRAPPRELSS: BiC rtif-leér' QbFB%F%t%%I%ta@ld&Fe pé’ﬁ?aﬁéka:iﬂ%xane

benzene, 14 ol werglsnehbyhese Tiniiinje saddugai RONp AR @hiide. thEXarps Bshef
pol ar aprotic so|lvents.are %.}roroform tetrah drg f.uran, dinmethyl sul f oxi de

and di met hyl FBFRARH dBC1PAS 2 esBine P IpPaL &P r & nt of this
invention, the 35nsel peasensly grredercedobnoodingnefet abliy daventbonanwhen

al cohol sueh, gs.g18np ¢ 70 e AUS:2005, V0,021 OOPARS SOTLUSNZ 1440, Tne

reaction is carried out atures cre eratlre
t enper at ure bssgeherahl ?lkﬁbmnm@dt ogoag aibahboriteasd @nop‘lgéhéﬁabﬁyer about

60C to apout lQQePEbmpsta iRl amt%laaeuan691ﬁeipnawth8iy€m%ash i's

about the b0| l'ing_ 5 polLnt of ethanol. By " is. nmeant that the
tenperature rangelti ¥1ptePRr&ARAF Wit HPHSEOSH%%ng%%s“Dé’Mﬁ l?§tof beredi Rark fned
t enper at ur e, xABWR peakesdbpyintidlies 2fdeggessc Geywthesief ande on the

disclosures herein which base would be most appropriate for the
reaction contemplated.
20 The solvent in which the reaction is carried out may be a
protic or an aorotlc solvent, preferably it is a protic solvent.
A "protic solvent" is a solvent which has hydrogen atom(s)
covalently bonded to oxygen or nitrogen atoms which renders the
hydrogen atoms apprec1=bly acidic and thus capzble of being
25 "shared" with a solute through hydrogen bonding. FExamples of
protic solvents include, without limitation, water and alcohols.
An "aprotié solvent" may be polar or non—pélar but, in
either case, does not contain acidic hydrogens and therefore is
not capable of hydrogen bonding with solutes. Examples, without
30 limitation, of non-polar aprotic solvents, are pentane, hexane,
7 , benzene, toluene, methylene chloride and carbon tetrachloride.
- Examples of polaf aprotic solvents are chloroform, tetrahydro-
furan, dimethylsulfoxide and dimethylformamide.
In a presently preferred embodiment of this invention, the
'35 solvent is a protic solvent, preferably watexr or an alcohol such

as ethanol.
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i ndi cated tenperature and, nost preferably, within 2 decrees Celcius  of the

i ndi cated tenperature. Thus, for exanple, by 10 "about 75 C' is neant 176A1 2005

10 C, preferably 75 C 5 C and nost preferably, 75 C 2 C 2-xindoles and

3-carboxy-5-fornyl pyrrole, may be readily synthesized using techniques well

known in thewdhemeeel arts using readily avail abl e starting P¢aE{\ @&l 15

Coupling of a 5-(2-oxo-1,2-di hydroindol -(32) -

yl i denenet hyl ) - 1- I—Fmr:r@cet:bmalﬁb@ﬁylriécdaghtl a\tttﬁmmmsofc*efa@enut}am

ZCH( R5) - CR4( R3NH2_i.n an organi ¢ sol yent such inethyl for mal - nide,
Srhet e T e 2R b Thig S

t et r ahydr of ur & M R HE 144 and i i YeSence

agent such astgoagb@ﬁ/dmvewl paebed:bIy tenoREADC cEB@ @ssduﬁcﬂso% ReNmps Vi des
a conpound of Fornmula (1). Amines of formula ZCH (R5) -CR4 (OH) CHR3NH2
are com*rer ci apkgfavablabikowy §de§ ‘éandb@lfpreeﬁaaﬁedwbyﬁmhddOLWeltlhekhé\;vh ra
the art. ﬁﬂ%ﬂ S ar Wb Q) b

appr eci at ed b?ggﬁgsé)%si C?' heggﬁ)t%q:t hg%:i In%%rﬁee%‘ga?nt“\#gt 2n Er vv%ies o
form ng the cosppuefisraply heltﬂ-ﬁvé-rﬁ)t idggraee Gebtiwblef ik t:lm@ucahedf oI | owi ng
is offered by, - a AQtphin, n ]W hgsf owi ng
preparations aﬁ}ggéxgﬂ% éésrgggrlge gf%enqiao gna e'l“?hsosd(:‘etiq:J C%Elgn }hgfagé

more clearly éndérstaddtemrrratdigs &8 cBoFhePpeEaeaRlY nitiion 2 ‘Fﬁ@;/e%?noul d
not be ConS'é@&eguésoflméIlr}gnwt&e;eﬁw@ﬁpeiaw@elnvmxa Ok 2ABIE] Vo35 as
being illustrative and representative thereof. 71 AUG 2005 02°/ 066463
PC | /U b2/ Uakowrt Syt H‘et iie Peanpl 63° Stardf eCi Wﬁﬁﬁeﬁﬁlé’ gp° c and
5-[5-fluoro- 2: p0-4udel 3(3L)c yl i dene-

nmet hyl 3- 2, 4- dlmrgr’é?h fgfgfgyﬁo | e- 3- ch boxcgll ic acid 5 Step 1 Di et hyl f or mam de
(25 nl, 3 eq.) Waszc:@&i@@loll\ﬁi rerd | 3qdarpoxiynSaficFroel bt trlelo nay bewasadbtied

POC13 (1.1 efgynlfle8: fba-usHid ecreéﬁurau@ut aéuaké@wtirpru{éf cthlé?nlcal arts

3, 5-di net hyl - 4~ ethylester 20 pyrral e .79, 105.Bmpl) 1n DVF (2M 40 nl)
was added to using readily available s artlng materlals.
15 Ccupllng of a 5-(2-0x0-1,2-dihydroindol~(32) -

ylidenemethyl)-1-H-pyrrole-3-carboxylic acid with an amine of
~formula ZCH (R®) ~CR® (OH) -CHR®NH; in an organic soclvent such as
dimethylformamide, tetrahydrofuran, and the like and in the
presence of a suitable coupling agent such as

20 dicyclohexylcarbodiimide, DEAD, EDC and HOBt then provides a
compound of Formula (I). Amines of formula ZCH(R®)-CR*(OH)-
CHR®NH, are commercially available or they can be prepared by
method well known in the art. Some such procedures are
described herein below. : .

25 It will be appreciated by those skilled in the art that
other synthetic pathways for forming the compounds of the
‘invention are available and that the following is offered by

way of example and not limitation.

30 EXAMPLES

' The following preparations and examples are given to
enable those skilled in the art to more clearly understand and
to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely

35 as being illustrative and representative thereof.
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the reaction and stirring continued. After 2 hour, the reaction was &H %eﬁ
with water (250 nmlL) and basified to pH=11 w th I N aqueous NaOH The ik 05
solid was renoved by filtration, rinsing with water and then hexanes and
dried to 15 afford 5-fornyl -2, 4-di net hyl - 1H pyrrol e-3-carboxylic acid ethyl
ester (19. " eo68E¥) as a tan solid. 1H NVR (360 MHz, DVSECABSY2G2. 11 (br
s, 1H, NH), 9.59 (s, 1H, CHO, 4.17 (q, J = 6.7Hz, 2H, OCH2CH3), 2.44 (s,
311, CH3), 2.40 (s, 3H, CH3), l1.2&th¢tiy ExémFHes 3H, OCH2CH3) 20 Step 2
5-Fornyl -2, 4-di met hyl -1 H pyrrol e-3-cag gm&yi 4G acid ethyl ester (2 g, 10
mml ) was added to a sol ution of potassium hydroxide (3 g, 53 nmol)

di ssol ved i synehkanel c£35a13-ahtbromt-exot 102ﬁﬁ)hvd'he-3md<ﬂu-r(@”Waszlnééhuxed

hydrochl or ¢ aci a 15 P 2 SRArEsAPE FRb B e B I 530 vashed

wi th wateer and dried in a vacuum oven overnight to give 5-fornyl -2, 4-

di net hyl - I—%gg ?Ie3carboxyllc acid (1.6 g, 93%9. 2H NMR (300 MHz,
DVSO-d6) S br, 2H, NH & COOH), 959(s 30 1H, CHO, 2.44 (s, 3H
CH3), 2.40 (s, 319*f-1’1€3t-13>)1¢013t=€pu3 %25| mby 0B 524N waEs. Zug,uchwi?thnmJ)mm

di ssol ved | 5Qn”}ce0$a€wdr% @ﬁley%@tgdééw' sro%fﬂ ngﬁq fle 1,B0yr yy, e

reaction mxtures were then poured in ice g‘b’eél |tate was 35
t hen filterfteyadhduiniias wat éPlaﬁéoﬂrPédt}lmcﬁeﬁ‘\ﬁé@GG dvénethylefthas

5-fluong 2-pgyipdnl € (17 543) 1032 eﬂamélﬁUﬁu 206> V), 0?4100%463.-;\5’(3&&&92401)14407

Step 4 The reaction m xture of 5- fluorooxindole ng
5-for myl - 2, BRRi FRARNA QRIS S FEIBISPRbXNG S a@ifd‘e€71§3 °H§: V%9 mmol), and
10 drops ofr@a@e:rcbxdlm Idll@itléainohth3wﬁtér5(m rtEI)l rameldbatslﬁﬁ)e@ oy gJpdight and

water and "0V ol (BT GoRT 5. FPHOP B 0% HALE 21 AVIPRCP Bl o
yl i denenet h@i)tﬁamcm,rmtllmmm—hﬂpyhmbees Eipesed bfd)ey'l |m?xao|ecd €201dried to
?mngil ati ‘{%%Sé‘éigs—v@ééﬂw SO0l s B 0Z: £L S ALd N 3L BEGDSE LY acdd 299
' “ethyl ester (19.75 g, 95%) as a tan solid. 'H NMR (360 MHz,
DMSO-d6é ) & 12.11 (br s, 1H, NH), 9.59% (s, 1H, CHO), 4.17 (q, .
J = 6.7Hz, 2H, OCH:CHs;), 2.44 (s, 3H, CHs), 2.40 (s, 31—1‘, CEa),
1.26 (d, J = 6.7Hz, 3H, OCH:CH,).
20 Step 2 ‘
S5-Formyl-2,4-dimethyl-1H-pyrrole~3-carboxylic acid ethyl
ester (2 g, 10 mmol) was added to a solution of potassium
hydrcxide (3 g, 53 mmol) dissclved in methanol (3 mL) and
water {10 mL). The mixture was refluxed for 3 hours, cocled to
25 room témpexature and acidified with 6 N hydrochloric acid to
pH 3. The solid was collected by filtration, washed with water
"and dried in a vacuum oven overnight to give 5-formyl-2,4-
dimethyl-1H-pjrrole-3-carboxylié acid (1.6 g , 93%). H NMR
(300 MHz, DMSO-d6) & 12.09 (s, bx, 2H, NH & COOH), 9.59 (s,
'30 1H, ChO), 2.44 (s, 3H, CHi), 2.40 (s, 3H, CHj).
" Step 3
5-Fluoroisatin (8.2 g, 49.7 mmol) was dissolved in 50 mL
of hydrazine hydrate and refluxed for 1 hour. The reaction
mixtures were then poured in ice wéter. The precipitate was
35 then filtered, washed with water and dried under vacuum oven

to give 5-fluoro-2-oxindole (7.5 g).
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Exanpl e 2 Synthesis of 5-(5-Fluoro-2-o0xo0-1, 2-di hydro-indol -3-ylidene-

nmet hyl ) - 2, 4- di et hyl - 1H pyrrol e- 3-carboxylic acid 15 AUG 2005
(3-di et hyl am no- 2- hydr oxy-propyl)-am de Step 1 To 2-chl oronet hyl oxi rane (95
g, 1.03 nol g}, ed a mxture of water (3.08 g, 0.17 mylg) @0

di et hyl am ne ’E‘%@@“‘ggdzo m., 1.03 nole) at 30 C. The reaction mxturJémwas
then stirred at 28-35 Cfor 6 hour and cooled to 20-25 C to give

1-chl or o- 3-di%§#ﬁam’ no- propan-2-ol. Step 2 A solution of sodium hydroxi de
(47.9 a, 1.2 nol e)he red@tizh niixwateroivgs dddedooxindole (100 mg, 0.¢€6

1-chl oro- 3-di | arg_ P3Ny 2 3 apt - trd 20:25 C
for 1 hour, 1lr}%lédr§|vmth ? 3 dgjfletn e lp ggéét‘ga‘ér@s 2 'M]llgct ﬁe%at te.
The conbi ned m@,t Her? 5s aimatli) oncwasillrdmpsmdfhospérddpm assiafhanedr dfi wk) and
evaporatth f -Grud ch. rified 3Q.hy action
distillation 1o g:35\/l(jar:?%ﬁjgrgea(E % gy?dlxgﬁ%’ltt Wﬂld \é‘gér&&‘ as% é? ‘Sig . Step
3 To the ice-eathkdolinhi dnMobxammdepohﬂQEl@QBSmuthIBQm\’mk’e)amﬂﬂ 25%
(ww) vas added ol % dad Bl BY|30F (632 ALQBIL 58— dn fuh- 2l 0! ) over 10
m nutes. The reaction mxture was stlrre Tor 1 hour and then
room73 15 A&BW&MY@/‘@GMG@“MW@G@@Q?%énmlmwlécf ecid (Rdlrs.
The resulting re J %R e s uas anprated angsdi 51 (84-90 C at
500- 600 M) 19% y?&%ééﬁrllk am n():-a- ){% amsno propgn )Sé Hea%tl g, 929% . M
mt 147 Y0 Mdptensitys Sep Tc{)Mt‘hb solQﬁ)l-on of

5-fornyl -2, 4-di net hyl - 1H pyrrol e-3- carboxylic acid (100 ng, 0.43 mmol), EDC
(122.7 nig, 0.64 mtl) and HOBt (86.5 _ng, 0.64 nsnol) in 1.0 nL of DWF was
added 1- ami no- 3-di et hyl ani no- pr opan- 2%3¥=P8%.2 ny, 0.64 nmml). The 10

resul ting reactdine@lidt b@nswas- simcsfoe@-@&onmpmamp@f@huml-gu wa&h@ and

evapor at ed. The resi dug1 S gsg ﬁ? of _wat Sr ed. The
solid was washed wi f5S¥tdrar 3% 8% 8%(?58?15&%’ é‘ﬁa dried in a
hi gh vacaum oven : {3-diethylaminc-2-hydroxy-propyl) -~ amlde

Step 1

To 2—chloromethyloxirahe {85 g, 1.03 mole) was added a
mixture of water (3.08 g, 0.17 mole) and diethylamine (106.2
20 mL, 1.03 mole) at 30 °C. The réaction mixture was then
stirred at 28-35 °C for 6 hour and cooled to 20-25 °C to glve
1-chloro-3-diethylamino-propan-2-ol.
Step 2
A solution of sodium hydroxide (47.9 g, 1.2 mole) in 78
25 mlL water was added l-chloro-3-diethylamino-propan-2-ol. The
resultant was stirred at 20-25 °C for 1 hour, diluted with 178
‘mL of water and extracted with ether twice. The combined
.ether solution was dried with solid potassium hydroxide and
evaporated to give 135 g of crude product which was purified
30 by fraction distillation to give pure glycidyldiethylamine (98
; g, 76%) as an oil.
' | Step 3
To the ice-cold solution of ammonium hydroxide (25 mL,
159 mmole) of 25% (w/w) was added glycidyldiethylaminé
35 drop&ise (3.2 g, 24.8 mmol) over 10 minutes. The reaction

mixture was sfifféd atHb - 5 °C for 1 hour and then room
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overnight to give crude procuct which was purified on colum 15
chromat ogr aphy el uting w th 6% et hanol - di chl or net hane cont ai ni ng 15AU62M5
triethylamne (2 drops/ 100mL of 6% et hanol - di chl oronmethane) to giv

5- (5-fluoro-2- oxo 1 2- di hydr o-i ndol -

3-yl i denenet di met hyl -1 Hpyrrol e-3-carboxylic acid (35 -
dlethylanlnoQ%b 3?%&& propyl)-am de (62 ng, 34% as a yeIIow9£§“p“+% 1H

dd, 3= 2. 35orEscpe® iy T ek} e cdeq el et e e e
in, CO\IHG%ZG%(E@EEJO@HZN@CQF%)@’S@%IG% (g3~ €6t°CJa*f= 5205885008@9 IEI@ yigid HLS)
6. 85 dad, J = 5 -3 4

25 2. g? (m 5ﬁ5“l“§ ieéfgghg%?mgg’ey °FR (§3 gﬂl %risglﬁf ‘04 6“3 gﬁm i
CH3x2). Ms mi Z [Mrél&bi-ve intensity, @@ 427 ([NMl]", 100). Exanple 3 30

Synt hesi s of J:[a-Fl uoro-2-oxo-1, 2-di hydro-indol - (32) -

yl i dene- net hy - di net hyl - 1FprrroIe 3-carboxylic acid
(2- hydr oxy- 3- norph@blﬁhﬁ 5ol priopy I9f amifesmsied, ﬁrd&WﬁthkﬂéHoPYWﬁpbﬁn¢Tne

(2.6 m, 30 gbﬁ ﬁléSaep&CHcm %ydro' 33(fm3P) M wéourf‘f”'ﬂ =k §lhangl, 1(»50

m) was stirre overnl% After renDV|n he “sol veif , “the 74
AUG 2005 WO ozne:}aé@@g P&?/@Ml 4 A£577Red) die el |q;'t EMENER ﬁé@?@ﬂe‘ne

chloride (50 gh)nolhed:etepl=sold-GRibaslpibat egh Vs, £,0ld. eat ﬁﬁloby Vagiim
filtration to give, 1-chloro-3-norphaqlin-4-yl-propan-2-ol (2.0g, 37@6. 3H

NVR ( DVMBG-Q6) T§S31EENE rerchiqn @Méﬁ)on B‘aBOSHII%OL@%JF@OT“ Bemra@rﬁ (m
2H642?SH2) 6422ﬁ§bddhtJaﬁdZeVéﬁbﬂitedZHiggé bdsidue &) subperdem idH 0 Gd) ,
o e L Bl et ab) £ MR dd Dni08nls S B Fein. seruseief i o
the sol ution ebdik bacaebérats a(!@B@(ﬁbyrmenghdrlé@ ¥l )a dtighowmrtenpevert ure.
Nitrogen was Qggghggm'e& N@a b%&k%ﬁ%&ﬁ%;%@;&%é ewai\ﬂm

Evaporati on ol vent ga yd en chloride sal am no- 3-
nor phol i nt%4- yphgpaﬁ’aﬁozaahw?l@gmggr@ﬁt AR PRBG i) ogmeshang (d,
J=6. OHz, ZFD,c%ngﬁ1ﬁﬂhg4ft1£«ﬂﬁmami%e652(dgopgf8ldOmL of 6% methanol-

dichloromethane) to give 5-(5-fluoro-2-oxo-1l,2-dihydro-indol-~
3~ylidenemethyl}-2, 4-dimethyl-1¥-pyrrole-3-carboxylic acid (3~
diethylamino-2-hydroxy~-propyl)-amide (62 mg, 34%) as a yellow
20 solid. 'H NMR (400 MHz, DMSO-d6) & 13.70 (s, 1H, NB-1’), 10.90
(s, 1H, NB-1), 7.76 (dd, J = 2.38, 8.33 Hz, 1E, BE-4), 7.72
(s, 1B, vinyl-H), 7.60 (m, br., 1H, CONHCH,CH (OH)~CH;N (C2Hs)2—
47y, €6.93 (adt, J = 2.38, B.9%9 Hz, 1H, B-5), 6.85 (dd, J =
4.55, 8.59 Hz, 1H, H-6), 3.83 (m, br, 1H, OH), 3.33 (m, 4H),
25 2.67 (m, be, 5H), 2.46 (s, 3H, CHa), 2.44 (s, 3H, CHs), 1.04
(m, br, 6H, CHsx2). MS m/z (reiative intensity, %) 42
" ([M+1]%, 100).

Example 3
30 Synthe51s of 5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(32)~
ylidene-methyl]-2, 4-dimethyl-1H-pyrrole-3-carboxylic acid
{2-hydroxy-3-morpholin-4-yl-propyl) ~amide
Step 1
A mixture of morpholine (2.6 mL, 30 mmol) and
35 epichlorchydrin (2.35 ml, 30 mmol) in ethanol {50 mlL) Qas
stirred at 70 °C overnight. After removing the solvent, the
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12.8Hz, 1H), 2.91 (dd, J=3.6, 12.8Hz, 1H), 3.52 (m 4H, OCH2), 3.87 (m 1H,
CH), 5.32 (s, 1H, OH), 9.02 (brs., 3H NH3'). M5 (mz) 161.'1 (M1) 159106005
3 20 5-(5-Fluoro-2-oxo0-1, 2-di hydro-i ndol - 3-yl i denenet hyl ) -

2, 4-di met hyl - 1H pyrrol e-3-carboxylic acid (120 ng, 0.4 nmol was condensed
with 1-amnm n®«Bozws{$hol i n- 4-yl - propan-2-ol (74 ng, 0.48 nmol g’cff'éis‘ﬁf“éﬂ?pi tate
5-[5-fl uoro-2-oxo0-1, 2-di hydro-

i ndol - (32) - ykééﬁ@@@awyldzl%-%odlmhhmétﬂﬁ@yé rc®18x3 525 (68 Roxy! tie acid

(2- hydr oxy- 3- nor phol i n-4-yl - propx ).-am de 3699 . The nother-liquid
was evapor at 64€&d YRR HEED r@%?d%%eﬁpﬁ Vagupy fRasRetion

chr omat Ograp{% &Qv@lyechm-ta-@mbhamlﬁm—mpr%%% 2361NVR. (BVES6) 1§ 2. 28
(m 1H, 2. nb ;r? 40, 2,42 (2xs, 6H, 2xCH3), 3.15 30
(s, 1H), 3. 3EM%m Ii%@ dg §53( h‘H) %4 -PgHEm 24H 3146573(t(b7{“§ 68fy OH), 6.82
(dd, J=4.5, Hf;Hz 3.95) mf. 80, (b, P22 (d%p 3050b7, 13H)2, 7253 @ms4lH)

7.70 (s, 1H), (ajgaromatlc and vin 10. 87 (s,
1H, CONH), 13m662Hts 41@? NH) 18, rcckhé (ﬁd% 1976 ¥y, 38, S?%ihé@s of

2- hydr oxy- 7- @x2= #- 8g®ns agpi1e[ 3. 5] nonane chloride 75 1 5 AUG 2005 WO

02/ 066463 PCT/ USOZ/ 04407 tOH 1) ethanol N-O-~Cl HNJ 2) acetone " O) To a
1L 3-neck rof8hk8Rbéttom flask, fitted with a 5 t hernocoupl e, nitrogen inlet
and a' 250nm additi on-twmaeb 3¥vasrpw&narvgadymnpﬁ@pizh4w-c(191(25&g,9115mm>1 1.05

le, 1.0 th ut t ed dl
o e abar T o Do S s BB aed b SRR St ST Y
addi tion funnebigbverz@baiit B0 rrtnomuttempeime:ﬂdl mmelgahuwasvuaslhsmaﬁ tored and
uhen the pot .LegPeal il ed SAF H%en2lCro A S RATHLOL AR GO0k PLLIIN AN | CO

wat er bat h. ear solution was stirred for eacti on was
assayed by Gof(dplvert zaweophicohyzagen orhinndde sailst of11nembho-%t hanol and

inject onto a,15m DPE:5, gﬂoyam-@oﬁogynabwlh )15 iRl | GG | ug

par anet ers, |nj ctor 25 det ect or nitial oven tenperature 28C
warming 1o 25@@a1(d,101}@e(}}12, 2H), 2.36 (m, 4H, NCH;), 2.65 (dd, J=8.4,

12.8Hz, 1H), 2.91 (dd, J=3.6, 12.8Hz, 1H), 3.52 (m, 4H,
OCH;), 3.87 {(m, 1H, CH), 5.32 (s, 1H, OH), 8.02 (brs., 3H,
NH3") . MS (m/z) 161.3 (M+1).

Step 3
20 . 5-(5-Fluoro-2-oxo-1,2-dihydro-indol-3-ylidenemethyl) -

2,4-dimethyl-1H-pyrrole-3-carboxylic acid (120 mg, 0.4 mmol)
was condensed with l-amino-3-morpholin-4-yl-propan-2-0l{74
mg, 0.48 mmol) to precipi;ate 5—[S-fluoro-z-bxo-l,2-dihydro—
indol-(3Z2)-ylidenemethyl}-2, 4-dimethyl-1H-pyrrole-3-

25 carboxylic acid (2—hydroxy-3—morpholin—4—yl¥propyl)-amide
(65 mg, 36%) . The mother liguid was evaporated to dryness
and the residue was purified by flash chromatography to give
additional 2N (70 mg, 39%). H NMR (DMSO-dg¢) & 2.28 (m, 1H),
2.32 (m, 1H), 2.40 (m, 4H), 2.40, 2.42 (2xs, 6H, 2xCH;), 3.15

30 (s, 1H), 3.31 (m, 1H), 3.55 (m, 4H), 3.78 (m, 1H), 4.73

" (brs, 1H, OH), 6.82 (dd, J=4.5, 8.4Hz, 1H), 6.90 (td, *J=2.8,
3J=10.0Hz, 1H), 7.53 (m, 1H), 7.70 (s, 1H), 7.74 (dd, J=2.0,
9.6Hz, 1H) (aromatic and vinyl), 10.87 (s, 1H, CONH), 13.66
(s, 1H, NH). LC-MS (m/z} 441.4 (M-1).

35

Synthesis of 2-hydroxy-7-oxa-4-azoniaspiro[3.5]nonane chlioride
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m nute.) The reaction was conplete with |l ess than 3% norpholine renaining.
The reaction was concentrated on the rotoevaporated at 50C with full “504])3&7005
vacuumuntil no nore 20 distillate could be condensed. The resulting oil was
stored at roomtenperature for 24-48 hours or until a significant nass of
crystal s wie ooberdéved (seeded will speed up the process) . PCIRESSHH#ATY was
diluted with 250m of acetone and filtered. The solids were dried in the
vacuum oven at 60C 25 for 18-24 hours. This provided 84g of crystalline ‘
product. The nother liquors could be concentrated and gﬁ%’s@{ystal l'ization
process repeated in gncrease r gcover y.1) gthendR (400 [ MHY; O-d6) 6 6.55 (d,
VR, 464 (m 1 H) DRaamae. W B I T H),ozgh(m 4 H, 3.60 (m

2 H, 3.48 (m 2 /30 . H . 13C (100 MHz, DMSO-d6) 6 70.9, 61.39, 61.04,
60. 25, 58.54, 57.80

(Raceni c) 76 15 AUB, 3508 1008 057065 P63 'BETF LR AR 38 LR EPCRRCH ) N,
MeOH HCE N2 rhiecaudlel- netkogaunhileat kam &l 25tmv dduix ivagEehnel stids bas
B35l o) FOFFGREC BYPPaNEe DA aPRUS aimbn A T Stetninsh- ( AZont) . The
fl ask.was gto@ppepEdeandnthe T?Bs_t,slquurtgoul eas st)iméd)rra\pasily_t 'whibd at 2_0- 23C
et er i al . FRELEE0sHeT et TLESIE R BE e B Oh Pea tolT0%Rubbl o out
of the sol utricon ther 28gikieout Bennetheveragkowhs3® hemutiesansfeered to a
house. 4acuamr KRR A00, ME ey 3t 07 (e, Jh o5 s Ehads 1y
2.59 (m 22A)°C,2the peactypn 6¥39 cor3CINNRIP 18D ME BNVBO #6rhe 7818, 67. 1,
60.1, 15 5318ar48c1utkeh! fyd nax thediresedsr Bodescr ihed rda EXaAPLEs 3 above
but Substl%%2%@%d2B§R§E-%afigggyé}ag%%%hgklgége ié rﬁ%ﬁ%&}%_gkto 1 ml of
ethanol and inject onto a 15m DB—S capillary GC column_with
15 the following run parameters, Injector 250°C, detector 250°C,
initial oven temperature 28°C warming to 250°C at 10°C per
minute.) The reaction was complete with less than 3%
morpholine remaining. The reaction was concentrated on the
rotoevaporated at 50°C with full house vacuum until no more
20 distillate could be condensed. The resulting oil was stored
at room temperature fof 24-48B hours or until a significant.
mass of crystals was observed (seeded will speed up the
process). The slurry was diluted with 250ml of acetone and
filtered. The solids were dried in the vacuum oven at 60°C
25 for 18-24 hours. -This provided 84g of crystalline product.
_The mother liguors could be concentrated and the
crystallization process repeated in increase recovery. i3 NMR
(400 MHz, DMSO-ds) o 6.55.(d, 1 RH), 4.64 (m, 1 H), 4.53 (m, 2
H), 4.18 (m, 2 H), 3.74 (m, 4 H), 3.60 (m, 2 H), 3.48 (m, 2
/30 _H). **c NMR (100 MHz, DMSO-d¢) & 70.9, 61.39, 61.04, 60.25,

58.54, 57.80.

Synthesis of l-amino-3-(4-morpholinyl)-2-propanol (Racemic)
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with 2-(S)-1-am no- 3-norpholin-4-yl-propan-2-ol prepared as described bel ow
t he desired conmpound 5-[5-fl uoro-2-oxo-1,2 20 15 AUG 2005
di hydro-indol - (32)-ylidenenethyl]-2, 4-di met hyl - 1H pyrrol e-3- carboxylic acid
(2-(S)-hydroxy-3-norpholin-4-yl-propyl)- am de was obtai ned. . Synthesis of
1- am no- 3-wWa-owoeepésol i nyl ) - 2- pi opanol . (Non- Racem c) 25 OPCIRS@&K&Bu NH3 OH
THE MONr Z To IL 3-neck round bottomflask, fitted wth nmechani cal
stirring, thernocouple anf additi on funnel, was charged 30 norpholine

(91.5g, 91.5 m, 1.05 n/L ~Llof eq.) and 45 nl of t-but &ol The sol ution
was stirred rapidly whi |ng RNHepeeihl or ohy 84.5 m, 1.08
nole. 1.03 eq.) fromt addi t i o funmetr—over I*JJ mnut es. The
tenperature was 77 15 AUG 2005 WD 02/ 066463 P 8027"(54407 noni t ored and
when t he pot terrpera ure reached 27.C, the__ reaction was cooled with an ice

wat er bath. TheTBl@aft 1TRFCh TR RSO PP IR Forr e RodfSReTHe Fedcti on was
assayed byzeCutl bhéﬁcédcﬂﬂﬂ,&h@)fxyr GGSREO&&EdﬁﬂH&@)ﬂr@t[Q §3nbnérie et hanol 5

and inject onto 1 5 i1l (o50) ol.l owi ng run
par amet er s’ r‘ﬁfég?o?%%‘c %%‘?’éo Far ¥§%@’e‘£ li?ﬁ tqvga ovér an{‘éﬂ{)‘é‘f%t ure 28C
warning to aaﬁaﬁlat 1:1016?eueanolm (1€l ) Themeantasm WaRS seeppteé® Mid htHeess

than 3 nor ine r |n|n The sol ut]j to_10C and a 10 20 vt %
sol ution o eﬁblhﬁ%g?u £ AT T HEPHE ’(%r R/v%go" ddetP U SpdicéESkeepi ng

the tenper acuiadkesshé hadndHG onBhabokesshdéwey d/&hi:teﬁaaihlihb)/sﬂ\@ﬁtﬁg rred at
10- 15C for hour i

checked by GC usin bove condit None of
the chl OI’OW&FFIJIaiOM be® %?Fspeerr\/éé THEHT t?ﬂcg a&’BﬁEéﬁt?iﬂf 2 5 on t he
r ot oevapor auetlesony 5HCG latdpland ohulfbr hb@uselmmm THee fieskl wamng humxt ure
' \é\g;aglalt ggegngk%%}é\gégg%égg H%ase %grﬁ%gyéﬁ enﬁ%&[ I%gteg:l-ltegr?de %O\Sﬂ)e The
conbi ned - srdani Eltayéiscv%?fé’l cﬁﬁdeéué&ehogﬁﬂl‘tﬁﬁ@mfaté WM e ¥Rer at ed 20
to a.clear pyepler) 85%.84 (aBhi supy oyisled s14ag, ¢94Y0vhetd of, 2w, 2.2-
2.4 (m, 6 H); 13C NMR (100 MHz DMSO-ds) & 70.8, 67.1, 60.1, .
- 15 53.8, 48.1.
Follewing the procedure described in Example 3 above
but substituting 2-(RS)-1—amino—3—morphclin—4—yl-propan—2—ol
with 2-(S)-1l-amino-3-morpholin-4-yl-propan-2-cl prepared as
described below the desired compound 5-[5-fluoro-2-oxo-1,2-
20 dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1K-pyrrole-3-
carboxylic acid (2-(S)-hydroxy-3-morpholin-4-yl-propyl)-
amide was obtained. i
Synthesis of l-amino-3-{4-morpholinyl)-2-propanocl (Non-
Racemic) )
25 .
P oo —> O‘/Q oo O‘\iH/N”"
j To 1L 3-neck round bottom flask, fitted with mechanical
| | stirring, thermocouple and éddition funnel, was charged
30° morpholine (91.5g, 91.5 ml, 1.05 mole, 1.0 eq.)'and 45 ml of
t-butanol. The solution was stirred rapidly while adding R-
epichlorohydrin (100g, 84.5 ml, 1.08 mole. 1.03 eq.) from the

addition funnel over about 30 minutes. The temperature was
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t he epoxide. 1H NVR (400 MH,., DVMsO-d6) S 3.3 (dd, 4 H, 3.1 {B-I [)2
(dd, 1 H, 2.5 (dd, 1 H, 2.4 (m 4 H, 2.2 (dd, 2 H; 13C NI\/R(lOO pUG 2005
DMSO- d6) S 65.4, 60.1, 53.1, 48.9, 43.4. 25 The above crude epoxi de was
charged to a 3L 1-neck round bottomflask with a magnetic stir bar.

Anhydr ous apeni@sdsn nethanol (24% w w 2.5L) was added, tmRreTilsaskiswwas
stoppered and the mxture stirred at roomtenperature for 24 hours. GC

under the cppditboas a2hevenhshawedpbe f@rﬂiﬁ’éﬂiﬂ&§tﬁ@dh@@ 360°mnterdal . The
st opper was renoved and the apmnia al | owed to ?}gl ehgut of the solution
for 30 mi nuEBECTYPR YRESROUWRD tHER 2Fr AN TEu b[a& ot'Befafbfat ed and

Cﬁncentrat egog.@taoﬁ|ﬁ§5 s@;gztﬁd g%% 08| hotid. 451(Beba:tetacagdnf ukk B@s@\eec%/aguum
This provided 124 ct. 1H NVR (400 DMSO; d6 3.

2H), 3.3-3. 5Y(ff 6%@“%% (RS 9ISt LD THTRT ¢ 1) ° 1%% RI%/F?% d’
DVBO- d6j SzR@. 8njédt lonts.d, 153 D8 548a;341758r3& dE AJGuRA0E YD 68&066463

PCT/ US02(9JJ Synt hesi s of 1- d Nyl S nol To 1L
3- neck roundTObEJP%{bW FF%S&arﬂe&teéa W?Fﬁ] %%‘hgﬁﬂcé{l d)§ FF& %gEEﬁ her mocoupl e
and additi oﬁnﬁumﬂelqvmsme@“ﬁ @6f phed imiend &b 2§0°81lab ab ’Clp&S nol e,
1.0 eq.) and.20 o} | . e I ON MRS ir rapidly while
adding R e H? Tohy(%jlﬁl F@é{%& wgg gér?##ééf %@Dl%fssl&gg cgg) fromthe
addi ti on fumnephoilameab@maimmi nBhess ol are qrer slopledwas 1ADAI drod ed and
uhen tNg, PO ol GEPEL B Ut Folh 6AF MR a8 L N A RACLIOR1YAR 56RE) et Lh an | ce

wat er he cl ear ut| was Sti rred ours. Thé'reaction was
assayed by a@@E@ddt@PElSEdemlf@f theacemwaﬁwmﬂ@amttblannﬂ“m etThenol and

i nj ect ontoal c t Ha]l
par anet er s, “Fi}f e %‘? ‘2%{)%8 édll"?‘trr t OF 5235%;@. nl'%41 dﬂlglvseg %L ﬂg%}poeérast G 28c
warm ng to z2h@€kat BPEGPensimguhe. pbdhe comdctiors.wadonenpletbew th Iess

than 3% mor BRGLERE, GETR! 8080 neThE-30LUAI OrescA0ked b8 10G,and AP

%ol ution o m net hoxi de i n net hano
added oﬂ:@pmp@etkeep@hgevwxaet@&emaw@e5Pe%sb@mm%éulihéozeerésmmﬂg whl te

slurry was gher E@guﬂ:l]l:@ Aok wdshayiscéad.i©hasked Ryogkiyskng the above

condi tions. None of the  «chl OI’Ot}){]dI’I n could be observed. The m xture was
Concentrateaethylene chlorid e phases were separated and the aqueous

phase washed with methylene chloride (500ml). The combined
organic layers were dried over sodium sulfate and concentrated -

20 to a clear, colorless oil. This provided 145g, 97% yield of
the epoxide. 'H NMR (400 MH,, DMSO-de¢) & 3.3 (dd, 4 H), 3.1
{m, 1 H), 2.6 (dd, 1 H), 2.5 (dd, 1 B}, 2.4 (m, 4 H), 2.2 {dd,
2 H); **C NMR (100 MH,, DMSO- d¢) & 65.4, 60.1, 53.1, 48.9,
43.4. | ’

25 The above crude epoxide was charged to a 3L l-neck round
bottom flask with a magnetic stir bar. Anhydrous ammonia in
methanol (24% w/w 2.51) was added, the flask was stoppered and
the mixture stirred at room temperature for 24 hours. GC
under the conditions above showed no remaining starting

30 material. The stopper was removed and the ammonia allowed to

" bubble out of the solution for 30 minutes. The flask was then
transferred to a rotoevaporated and concentrated to a clear
colorless oil with 45°C bath and full house vacuum. This
provided 124g of product. *H NMR (400 MH,, DMSO-d¢) & 3.57

35 (dd, 2H), 3.3-3.5 (m, 6 H), 2.59 (m, 2 H), 2.2-2.4 (m, 6 H);
33c NMR (100 MH,, DMSO- dg) & 70.8, 67.1, 60.1, 53.8, 48.1.
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on the rotoevaporator using 50C bath and full house vacuum The resulting
mxture was diluted with water (500m ). and 25 nethyl ene chloride. Thk3 AUG 2005
phases were separated and the aqueous phase washed with nethyl ene chloride
(500m ). The combined organic |ayers were dried over sodiumsul fate and
concentr at exo 0t/066a63c| ear, colorless oil. This provided 145CTAF%RMEl d of

1, 2- epoxy- 3- nor phol i n-4-yl propane. '"H NWR (400 MHz, DMSO-d6) 6 30 3.3 (dd, 4
H, 3.1 (m 1 HSy2itegidd ofl IHamifos3<€ tmcirgijoliAva) -emiShA-tkdoand 2 (dd, 2
H); 13C NWR (100 Mz, DVMsO-d6) S 65.4, 60.1, 53.1, 48.9, 43.4. The above
crude 1, 2-epoxy-3-norpholin-4-yl propane was charged to a 3L 1-neck round
bottom fl ask wrohla hargse@timlmd pot8&mhaka sinnliidrteds watkhomeahémigeet hanol
(24% w w 2. 5] pgse adfleend Qb AW 2005 M0 021006463, ECT)LIS024 04407 the
flask was s oppere and e mxture stirre room tenperature for 24
hours. GC umdephohen%oh%ll 13onLaboré, sholwednodwo rlewaeql hgasda?@0 g met eri al .
The stopper % a n Jhe

sol ution forg\g% égﬁonﬁf&g%lﬁ}ﬁ%ﬁas é@M’?%en t ans %}g%g 9&'%166 H

r ot oevapor aepéchaprickydent rdttd €4-8 Bleak- Colmodleess - B8 <G } KYBC Wt h and
ful'l house yaguumyn THhSndl %éiegb$3493@fmﬂn@tf€sno'l‘%e( éem erature was

nmor phol i nyl )-2-(S)-propanol. 1H NVR (400 MHz, doe) 3.57 (dd, 2H),
3.3-3.5 (munenHyoredsang yhen e pop. Qemp%lmtterwecsmedm?mt@foo MHz,
DVEO- d6)o S 70,8:167. @ase&@oolle@&u%h 48 fce HEle:Oladhl. O Mh8QuiophdDl e EDN Ti F
H, O Hmdazoeame(. 1), amne (15,0 g, 64.6 15

nmol ), 5-fl 86tebkPRdHRe L LFEY, f°321% lﬁ%rrf) e eeRgrannnE2t R RYEd &9, 9

nol ), and EEUE(ﬁﬁﬁuﬂé)svwf@asmoe:ecieaadlbﬁaﬁﬁdtﬁ& i8R61 Albpeverisaldit izer

for :
or med Aftsgjgé{réggg CHS ‘%B 5 caplllary GC column with the following

run parameters, Injector 250°C, detector 250°C, initial oven
15 temperature 28°C warming to 250°C at 10°C per minute.) The
reaction was complete with less than 3% morpholine remaining.
The sclution was cooled to 10°C and a 25 wt. %solution of
sodium methoxide in methznol (233g, 1.08 mole, 247 ml) was
added dropwise keeping the temperature less than 15°C. The
20 resulting white slur y was stirred at 10-15°C for 2 hours and
checked by GC using the above conditions. None of the
chlorohydrin could be observed. The mixture was concentrated
on the rotoevaporator using 50°C bath and full house vacuum.
The rasulting mixture was diluted with water (500ml} and
25 methylene chloride. The phases were separated and the aqueous
. phase washed with methylene chloride (500ml). The combined:
organic layers were dried over sodium sulfate and concentrated
to a clear, colorless oil. This provided 145g, 97% yield of
1,2-epoxy-3-morpholin-4-ylpropane. 'H NMR (400 MHz, DMSO-dg) &
i 30 3.3 (dd, 4 H), 3.1 (m, 1 H), 2.6 (dd, 1 H), 2.5 (dd, 1 H), 2.4
' (m, 4 H), 2.2 (dd, 2 H); > NMR (100 MHz, DMSO-ds) & 65.4,
60.1, 53.1, 48.9, 43.4. ]
The above crude 1,2-epoxy-3-morpholin-4-ylpropane was
charged to a 3L l-neck round bottom flask with a magnetic stir
35 bar. Anhydrous ammoniz in methanol (24% w/w 2.5L) was added,
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60C, the yellow slurry was cooled to rt (roomterrperature) and filtered.

The cake was washed with 80 mM THE and dried 20 overni ght at 50C under? Haus @05
vacuum A brown solid (23.2 g) was obtained. The solid was slurried in 350

m water for 5 h at rt and filtered. The cake was washed with 100 m water

and dried ayoafifgcayadler house vacuumovernight. ..31 g were poefaknedss th
56% chemical yield. 25 0 0 a NON \J a H2N HO N4l ~"'N L HO 80 15 AUG 2005

VO 02/ 066463 PCT/ 02 03407 A Qe %2k Lhaskd 'x&ltﬁﬁd;e@ thig LheLpoppier,
condensser, rragn c stirring, and nitrogen iInlet was cﬁarged with 4.92g
5- Fl uor ooxi ndodrape 720ar ¢ riataZdl doantdeC 15 1dy (REe FoARilhgoBs above showed
(4- m)rphollny I Y Lethy] am o Te rofuran.
The m xture V\/a")é Igﬁ%rggtle sé:()a%é‘?’%r ;HZEL{E-'S.&I\l:'fédhour’IIrs)’?e %ﬁgnﬁggﬁfgn %IE&E%%I eéJJ
anbi ent t enpetlae uaam,mmrda Flilavededo Trkbiolewts Wbttdiens@luréos| 0¥ i EY (3)
three SU%CegﬁJCM gmesmen AGRHKORLLT Lhen LIAAmJ:%edd&beg wtx@@épozfaoaec 3. 69
(25. 25% H persil EDS, C 18, 5g, (6:4), 10 Acetonitrile:0

Anmroni um ChI 0T eSO BEIARY to 3. obeaf ncqlommmoemvs@h $5% b@e;h( @Hdbs)

(1 bs) 3 56 the dueS wagrehy s gbyenidy nadler b LRabsoie ST ¢ o
Synt hesi s of r&aﬁpmmm)laza {[s2- -Oxopanaldl MYdNURI 1460 - 1132) DI-;&O de) & 3.57

i denenet hyl ] rboxy i g, ac 2- hy y- _ .13
mrph0||n4yf§% b ) ach dsd 2V QY35 5 4 m, 6 H); P
5-(2- Ox0-1b, 2- mﬂaydm:elmwlqu -mswl-ldd)erfermt.lwl $7214-60.1, 53.8, 48.1.
di . net hyl - 1hh' - pyrrol e- 3-carboxylic acid (113 ng, 0..4 nmmol) was

HaN N
TS >
N \=/ S-fluorooxindole
A EGN, THF

Imidazole amide (7.0 g, 32.3 mmol), amine (15.0 g, 64.6

15 mmol), 5-fluorooxindole (4.83 g, 322.6 mmcl), triethylamine
(8.79 g, 96.9 mmol), and THF (88 ml) were mixed and heated to
60°C. A brown solution formed. After stirring for 24 h at
60°C, the yellow slurry was cooled to rt (room temperature)
and filtered. The cake was washed with B0 ml THF and dried

20 overnight at 50°C under house vacuum. A brown solid (23.2 q)
was obtazined. The solid was slurried in 350 ml water for 5 h
at rt and filtered. The cake was washed with 100 ml water and
dried at 50°C under house vaéuum overnight. 8.31 g were

‘obtained with-56% chemical yield.

25
F P
o ~
©ENH + o 4\ N\=/N + Hzn/\/\N’\$
N

80



condensed with 1-am no-3-norpholin-4-yl-prcpan-2-ol (74 ng, O0.48 mmls) to
precipitate 2,4-di methyl-5-[2-o0xo0-1, 2-di hydro- 15 AUG 2005
i ndol - (32) -yl idenenet hyl)-1H pyrrol e-3-carboxylic acid (2 25

hydr oxy- 3-i nor phol i n-4-yl -propyl )-am de (77 ng, 45.3%. 1H NWR gDI\{SO d6) S
2.27 (m ¥ 0’/8663@ (m 1H), 2.40 (m 4H), 2.40, 2.42 (2xFCTER9%CHR) ,
3.15 (s, 1H), 3.32 (m 1H), 3.55 (m 4H), 3.77 (m 1H), 4.74 (d, J=4.8Hz,
iH OH), 6.86 (8, 0.-35% BHesk FHtteq 98tpta Prermpmare “1H)30n¢em661{t J=7. 6Hz,

1H, 30 7. é@g%&tﬂg gt@r#?n%fjﬂvd A1Q10E§?D§4ﬂét whs %h@dgeé @¢Qh CEL (m 2)

(aromatic and vinyl) (5
425.4 (Mr1p- FE%QﬁpPéle?&‘éerSy%t%§F§-déﬁo‘e =mlde, 1 59 R) 1 mno 53-

5[ 5- chl or q42;8%8nda 2 fwslo-d %%h—(§238 Triethylami d_88ml
yl i dene= ms?hyin g Fgeitwy - Yg pyrrole- clfalre ogyapcngcﬁg 81 ri 5 AUG 2005

WD 02/ 0@646’3LP€1IW®59§FM207 szz AieRtaRe- 83 foRgridId 104691 - Br 6py1 3€ o de

5- (5- Chl or gd1Qx0- #pe- PEa@Mﬁﬁp1@n@@blgdy{bdﬁﬂﬁﬂ%&hikh erauure and
2, 4-di net hyl - 1H pyrro] e- car #fl ¢c acid (126.6 5 muol ) was

condensed witheredni ngbs- *?fb'rlﬁrml 2ADGE- %F%p%llﬁl’z‘ e61 I (73‘"F(@e 0.48 mml) to
preC'p'tat%u@céésghéofﬂmééQﬁofﬁﬁﬁonltrlle at 1lml/g, dried 1n vacuo for
dlhydr0|ndol Z|)9| ¥I|dene{m 117]24d rreth | -I.Hp %rrme - carboxyllc aci d
(2- hydr oxy =3¢ ﬁoﬁﬁ of PRl #4-y P&r’%p PPEIFAT eBDE('l(S:Tlr?g #8098 4}y NMR (DVBO-d) b
2.29 (m 1lﬂ1)cet8n§§r§.ﬂb dHy }\k@no&l%&( Q‘hlé‘r‘&deZ94&—52714%7(2X$,.0§Hur2>§0“3)

3.15 (s, lHl H%) 5!) Oé 1_&3 (d, J=4.BHz,
1H, OH), @SR bPMSofl_)& A iﬁ)”*? k151)( d75JiéH )8. D 4, 5> 775§0(t

J=5.6Hz, 1 5 7. 97 76d t |
T0 09 vt "(Dw cb\an(ge @Li-ﬁ m) % 7(2 (1§-Bspk123 7%(1%%922; SG?(‘MQAI;M)n¥h)e -

and S steréoﬁgoﬁéﬁsmban:’bjes’ p‘rléﬁaé{’r)ed aé%éf"ﬂo‘@@ H2N N' N~ OBHLO H / \

NL! O~ H Et3N. THE O I m dazole amde (7.0 g, 32.3 mmel), amne (15.5 ¢g',

96. 9 fg) mci ), 5-chl orooxi ndol e (5Ef':§n191e32' 6 mtl), triethylam ne (14
Synthesis of 2,4-dimethyl-5—[2—oxo—1,2-dihydro—indol—(3Z);
ylidenemethyl]-1H-pyrrole-3-carboxylic acid (2-hydr6xy—3-

moxrpholin-4-yl-propyl)-amide

20 5-(2-0x0-1, 2~dihydro-indol-3-ylidenemethyl)-2, 4-_
dimethyl~1H-pyrrole-3-carboxylic acid (113 mg, 0.4 mmol) wes
condensed with l-amino-3-morpholin-4-yl-propan-2-ol (74 mg,
0.48 mmol) to precipitate 2,4-dimethyl-5-[2-oxo0-1,2~dihydro-
indol-(BZ)—ylidenemethyl]—1H%pyrrole—3—cafboxylic acid (2-

25 hydroxy-3-morpholin-4-yl-propyl)-amide (77 mg, 45.3%). H NMR
{DMSO-dg) & 2.27 {(m, 1H), 2.32 {(m, 1H), 2.40 (m, 4H), 2.40,
"2.42 (2xs, 6H, 2xCH3), 3.15 (s, 1H), 3.32 {(m, 1H), 3.55 (m,
4B), 3.77 (m, 1H), 4.74 (d, J=4.8Hz, 1H, OH), 6.86 (d,

' J=7.6Hz, 1B), 6.%96 (t, J=7.2 Hz, 1H), 7.10 (t, J=7.6Hz, 1H),

30 7.49 (t, J=5.6 Hz, 1H), 7.61 (s, 1H), 7.77 (d, J=8.0 Hz, 1H)

i} * (aromatic and vinyl), 10.88 (s, 1H, CONH), 13.62 (s, 1H,
il _ NH). LC-MS (m/z) 425.4 (M+1).

Example 5 _
35 Synthesis of 5-[5-chloro-2-oxo-1,2-dihydro-indol-(32)-
ylidene-methyl]-2, 4-dimethyl-1H-pyrrole-3-carboxylic acid
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m), and THE (88 m) were m xed and heated to 60C. A red solution forned.
After stirring for 16 h at 60C, he yellow slurry was cooled to it anggay 5
filtered. The cake was washed with 2 x 50 ni THE and dried overnight at g(}@
under house 25 vacuum 4.36 g were obtained with 29% chem cal yield. 0 H N
\Il v H Gwodezebe anmide (6.8 g, 31.3 mmol ), ani ne (10. OpQr/LSR05407 30
nmml ), 5-chl oreoxindole (5.3 g, 31.6 mol), and THE (100 nl) 82 1 5 AUG 2005
WD 02/ 066463 PCT/ US02/(@44 2 reryes3fhomthcant-Hegt edrboy BO-Gaidk red sol ution
formed. After stirring for 68 h at 60C, triethylamne (14m) was added and
stirred for 5 h at 60C. Reaction was not conplete. Add 4.6 g of am ne side
chain, and sti rred-dmra(bﬂm-at-oﬁea ity drel-liadosHar pyidesernadiy@d-to rt and
filtered. The cake th2x50 THE. do i ght at 50C
under hous éﬁﬁ'fﬁ hﬁ%ﬁp«ggg BBt AT TTEE Wit 3896 cg%‘r% g 3{3 Exanpl e 6
10 Synt hesi Sanifl 5w b:ro@:mﬂ%adxmth Z-(hzﬁlyﬁ:r—d—mndpheﬂ.ﬁi-)éf yl-proman—/-
ylldenerrethl) 4d| ty pyrrol e arhoxylic 1D eny oo

( 2- hydr oxy- 4%1 %ﬁ %I EL ¥ precxa?%at X [5 cRfdFo-2-0x0 1,2

5- (5- Br ono- Ziﬂm:b—ZmlidiydrBdr)rm@loﬁeﬂexgﬁlnl"q:éﬂeﬁeﬂhy:hmetnﬁl 1H-pyrrole-3-

2, 4-di met hyl - rroI e, b acid | ondensed
with 1-ani noca?f &r?‘(ﬁl Eca qwl"&? gacm% (pf%%%nmi lfrcr’n%%)) }tlvgap%em pitate
5- [ 5- Br onp- 2¢10X0 g, 2-589 . 'H NMR (DMSO de) 5 2.29 (m, lH . 2. 33 (m, 1H),

di hydr o-i nda 3 t hyl hy| py ic acid
(2- hydr dfy- ?@%oﬁ {E?’pr)gp%/?) am’de 0% %ﬁrgg ﬁgﬁmg( O d6)
S 2.27 (m 1, 12&)323(rf15 Xied), 402, 39(M (4r|—,|),1HZ 43,.24424( 2J<=54 &IH, ZHCI—IS), 3.13
(s, 1H, H g 3. 22 08y 40y 344 ( 1 7 1H,

o) | 680(3%5'_ BAT “"5724(5%) 37, H)‘zqéé’gz s b,
1H), 7.76 (s]-53H)(t.8.50F -@¥Hz,J38), G4 15 1@413 231)(rar7®ﬁat Kér a\ﬁﬂzv@WI )1H>1o 99 (s,
1H CONH), 1&L&diSic Had vNH)yl LG Bd M) 1303céntM 113.62 (s, 18,

15 NH). LC-MS (m/z) 4537.4 (M-1).

The R and S stereoisomers can be prepared as follows.
o

X
H Y s 4
S-chlorooxindole
ﬁ EtaN, THF

Imidazole amidé (7.0 g, 32.3 mmecl), amine (15.5 g, 96.9
20 mmol), 5-chlorooxindole {5.48 g, 32.6¢ mmcl}, triethylamine (14
ml), and THF (88 ml) were mixed and heated to 60°C. A red
solution formed. After‘stirring for 16 h at 60°C, ihe yellow
slurry was cocled to rt and filtered. The cake was washed
with 2 x 50 ml THF and dried overnight at 50°C under house

25 wvacuum. 4.36 g were obtained with 29% chemical yield.

H I\ \=/
N S-chlorooxindole
A EtN, THF

Imidazole amide (6.8 g, 31.3 mmol), amine (10.0 g, 62.5
30 mmol), 5-chlorocoxindole (5.3 g, 31.6 mmol), and THF (100 ml)
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Exanpl e 7 Synthesis of 2,4-dinethyl-5-[2-0x0-1, 2-di hydro-indol -(32)-
yl i dene-nethyl ] -1 H pyrrol e-3-carboxylic acid (2-hydroxy-

3-11, 2, 3]

triazol-l-yl-propyl)-amde Step 1 A mxture of 3-[1,2,3)tr

(2.0 g, 29 mml), 35 epichlorohydrin (3.4 m, 33.5 nmol) and N,
N- di i sopr opwve opbdeyésam ne (2.6 L, 15 mmol) in ethanol (50 rAQT/wRestirred

83 15 AUG 2005 WD 02/ 066463 PCT/ US02/ 1444) 7 at

After renovi rgréeheisetiventisheatdd rtesie@ic. was ;nuiﬁdkytﬂpm ficaslc. P

chr omat ogr aph CcH2d 2/ 100/ 00/ 2- 1o 1 chlcro
triazol - g p ¥0%5ﬁ9§-£?gfgg fé); ‘é %%Nﬁ lg Bz 8555 ?%ﬁd
6@15:99&:1 455. 2, hlét 260, 1H)sacé1r316 was n&ﬂ*co@lﬁ)l,eté 68n&dN 4 245‘|),

and CH2)
7.67 (s,
1-chl cro-
3.56 (s,
4. 67 (dd,
(Mr1). st

over ni ght
nitrogen
Evapor at i

2.68 (dd;-J=8.8

2H) .

1 5 AUG 2005

i azol e

roomtenperature Overnight.

o
- T

23)

3- (8, 93 é?ﬁ?ézﬁfg? %gfb‘r’bpéﬁg ShEc¥ed iy g 2t 9 MR TRHC13) 6

9H) ye316¥% ESurib)vad. Sl tbHrr nd3E{Mkrel=7. Zheldaki, wddll),

efj g %“@%I‘S 3 il )2593)31?{%;0?“ ﬁbﬁl’_’%p%fﬁerf“cﬁ(h 2“% &/5 Zgmzl))lglglsl

treated mnthhbbeesaéuﬁumn 0% . ¢&{h|wer&ebhaanmedzﬁﬂbhtnaammn@hhpa20vné)dat 60 C
in a sealed pressure 15 vessel. After cooling to roomtenperature,
was bul bbed into the reaction m xture to renove the anmoni a.

on of solvent gave the hydrOQEHmEhéoﬁide salt of 1-

S e84 W el i, S B0 00 5

5 (m.1H),

4. 44 (dd, J=6. 4lldm-mm‘.—l)yl]4-23711dduetU¥H-BH-934ﬁ-toleH3)-ca5b©5y(Lﬁ; detd 2Hz

1H, OH),

, 7.77 1 i s (i
(M), 84 1 5 oG 2ons ter E bR 35 aonehy D! 0’211?10"%‘( )soiicel (

5- (2- Oxo-
di net hyl

1, 2-di hydro-indol - 3-yl i denenet hyl ) - 2, 4-

- 1E- pyrrokeq §=§§6£@-X2’-|-d>>€o-dqideﬁﬂigzérBHin&bﬂ-mj)de\fﬁz&ethyl) -

15 2,4-dimethyl-1H-pyrrole-3-carboxylic acid (72.2 mg, 0.2

z) 143.1

mmol) . was condensed with l-amino-3-morpholin-4-yl-propan-2-

ol (38mg, 0.24 mmol) to precipitate 5-[5-Bromo-2-oxo-1,2-

dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-pyrrole-

carboxylic acid (2-hydroxy-3-morpholin-4-yl-propyl)-amide

20 (55 mg, 55%). *H NMR (DMSO-d¢) & 2.27 (m, 1H), 2.32 (m, 1H

2.39(m, 4H), 2.41, '2.42 (2xs, 6H, 2xCHi), 3.13 (s, 1H), 3
(m, 1H), 3.55 (m, 4H), 3.77 (m, 1H), 4.74 (d, J=4.4Hz, 1H

OH), €6.80 (d, J=8.4Hz, 1H), 7.24 (dd, J=2.0, 8.0Hz, 1EH),
.51 (t, J=5.6Hz, 1H), 7.76 (s, 1H), 8.0% (d, J=2.0Hz, 1H

25 (aromatic and vinyl), 10.89 (s, 1H, CONH), 13.62 (s, 1H,

30

NH). LC-MS (m/z) 503.4 (M-1).

Example 7

3-

),

.35

¥

)

Synthesis of 2,4-dimethyl-5-{2-ox0-1,2-dihydro-indol-(32)~

3-[1,2,3]triazol-1-yl-propyl) -amide

Step 1
A mixture of 3-[1,2,3]}triazole (2.0 g, 29 mmol),

35 epichlorohydrin (3.4 ml, 43.5 mmol) and N, N-diisopropyl-
ethylamine (2.6 mL, 15 mmol) in ethanol (50 mL) was stirred

83
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condensed with 1-amno-3(1,2,3)triazole-1-yl-propan-2-01 (85 5 ng, O.

48mmol ) to precipitate 2, 4-di nethyl-5-[2-o0xo0-1, 2- 15 AUG 2005
di hydro-indol - (32)-ylidenenethyl)-iH pyrrel e-3-carboxvlic aci d
(2-hydroxy-3-[1,2,3]triazol-1-yl-propyl)-amde (70 ng, 41%. .

(DVBO- d6) & WUu06s36dg (2xs, 6H, 2xCH3), 3.35 (m 2H), 4. ozPEHU‘W()“M 32
(dd, J=7.6, 14 Hz,1H), 4.53 (dd, 10 J=3.4, 14 Hz,1H), 5.43 (d, J=5.6Hz, 1H,

C]‘i) 6.91 (&t rbom &&npdiRhuré Qﬁ:e(ch,.c& (. Prtgx ié‘ﬁ@v:?né-&}(é sdRkddz, 1H),
7.66 (s, 1H). 712(tJ56Hz, 7.74 (s, 1H, 7.77 (d, J=7.6 Fz, 1H),
8.11 (s, 1HEhelGeBdus vBS reoubpcd18veslesd CREPMARGITIRING (m z) 405 4

(M1). 15 Ex{a%m & Sodiesi A -aboy 2l obluer o6 24 0%e- L&amfwdsncimql «(32) -
yl i dene- net hyl J- 2, 4-di nmet hyl - 14 pyrrol e- 3- carboxyl c acid

(2- hydr oxy 3»{11:-,:2:3-]2twlazzcﬂpap—>2|-o§r dByk) camﬁaé 20 'H NMR (CDCl3) & 3.52

5-(5- FIu di [ d eret 2z

2, El di me hyI HEB% df@’é]%gbxyl‘lgé: g ?_%{]Z(f’rrd‘fy(;? E—“mn}:tl)) * tag®cdRdensed
with 1-ani nQ@#3( l:LQ),, 3).ta8 azmi ZIH)yI 7p|60paa 22P) . ¥M85(miz) OLe2A3mMmM+Hl)t o
recipitate 5- or o- oo ' .

gl hydrpo i nd(ﬂnc{g qafer né‘[ %tflizH} TRVPTIREDVT T el %3 Gr HodyIi ¢ aci d
(2- hydr oxy- 323 1NRR3] tbcq;plabwe— AIsQPYH) ; ankde é;LOme; 462% (m, HHYWR
(DVBO-d6) & 2.42. 2. 44 (2xs OxCH3) . 3. 27 oH), 3.98 (m 1H), 4.27
(dd, 7=7.6, 41453 HzﬂdLmJ-425oléd§ZrJl§>4 29874l 1~F173 &, 37841(@ 15 6Hz, 1H,

30 OH), 1682 (gd, (), 4].!-23 847'12 slH)LH 6. ﬂé anﬂz)zﬂéf? 1t r3+J 9.0z, 1H), 7.70
(m 311, 7. 75 (dd,” J=2.'4, H) 6 03 (s, 1H, CONH),

13.73 (s, 18tewid. LC MS (rﬂz) ' 423. 4 (Ml) Exanple 9 85 1 5 AUG 2005 WD
02) 066363 PCT/ USO-OQL@hlérJﬁB ch) D) D) Lr el ~12- '3}@45 DEH=e-2REAl (G . Zz yi3i dene

ynthest s of eyl A dLELIYL 1t pyctoles gl ¢ Agld 2 by oS-

5- (5- Chi or 03y @ed-dhta- Gichydrno- lalﬁd(Eb Scyéwéh&wB&M)a Ackldd) pressure
ethyl - 1H- pyrvreq.slseel3 %%;rtbegxylooilam go oom tembegaéure, ll)xltrogen was
bulbbed into the reaction mixture to remove the ammonia.
Evaporation of solvent gave the hydrogen chloride salt of 1-
amino-3-(1,2,3)triazol-1-ylpropan-2-ol (2.57g, 100%). *H NMR
(DMSO-ds) & 2.68 (dd, J=8.8, 12.8Hz, 1H), 2.97 (dd, J=3.6,
20 12.8Hz, lH)., 4.15 {m, 1H), 4.44 (dd, J=6.4, 14Hz, 1H), 4.57
(dd, J=4.6, 1l4Hz, 1H), 5.85 (d, J=5.28Hz, 1lH, OH), 7.77 (s,
1H), 8.01 (brs., 3H, NHy"), 8.12 (s, 1H). MS (m/z) 143.1
(M+1) . ' : . ‘
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condensed with 1-am no-3(1,2, 3)triazole-1-yl-propan-2-ol (85 ng, O.

48mmol ) to precipitate 5-[5-Chl oro-2-oxo0-1, 2-di hydro-

indcl-(SZ)-yIidenenethyl]-2,4-dinethyl-1FprrroIe-3-carboxyIic 10 aci #5 AUG 2005

(2-hydroxy-3-(1,2,3]triazol-1-yl-propyl)-amde (48 ng, 27%. 'H NNR

(DVMBO-d6) S 2.42, 2.44 (2xs, 6H, 2xCH3), 3.27.(m 2H), 3.99 ngq J_ :

(dd, J=7.8, YP WP 4 51 (dd, J=3.2, 14 Hz, 1H), 5.39 (d, PGUESGHp 1H

OoH), 6.85 (d, J 8 4Hz, 1H), 7.12 (dd, J=2.0, 8.2Hz, 1H), 7.70 (m 2H), 7.74

, 1H), 15 B®&P (3d, J=2.0Hz, 1H), 8.07 (s, 1H), 10.99 (s, 1H, CONH), 13.65

, 1H, NH). LG M ( 4 A 0; Exaymp RS VA fa-

[ 5- br onp- 2- oxo0- 1, 2§%|% %Q%IVnd%F%%Grg ﬁﬁiﬁaﬁ% et @ﬁ§h§ 24

i dene- neththmthldﬂﬁépmytOl$#%W@aRhQ¥M3lcaﬁb@dyK1b3emgmi0 4 mmol) was

hydr oxy- 3- [ 1 ILpylo) e e

5- (-5- Br ono- 2403?’0 T%]ftddlﬁ'i"gr% ?%lo %HWZI 2%??% ﬁl? 1-yl-propan-z-ol (&5

2, 4- d|netﬁyl4mq+|erﬂ@h§m84céﬁb9&9¢4niﬁﬂﬁﬁj°Qi4dlmeh@y1ﬂﬁﬂ-Zﬁbxnnﬂlﬁ was

condensed wi tly 17 A0 N0 135 P)§ 14 ek = 1 BLOPAR Pe. O} - {B5 Fga 1 0. 48mol )

to*precipitate 5- “brono- 2-

oxo- 1, 2- di hydrw-d ridohy E2yyy Pt HenenBttiAgzo2 -3= yine¥ epy 1) tamide (70 mg,

pyrrole 3-car yl i M 0xYy 3rd 1,52,43] zokg1l-y. g -am de

(130 ng, 6795QQ?H N%§§ %Ng%§§%¥ﬂg 2.41, 2?4£%365&§xs . *CH%}BQYéS 27 (m

2H), 3.99 (m(s,H2H)4. 28 C2ddm, Qﬁﬁreﬂ'ﬁﬂ(Hﬁ 187 . ﬁ¢5bﬂ(@df”mq3465314déh 1H),

5.40 (d, 14J HH) 1,4 dig J 4 1 4 2.0, 8.0Hz,

1H), 7705‘7_%1)24 ']703 'H)H)gdg)d_ﬁwéf—*oz,’g%io&# é%lcéjﬁz . 11.0

(s, 1H CONH)J=71.%Hz4 (1§)r1FI ONHf T, 17 3'55!%’5 A7) 7 485, 4t =B OHSyn@H si s of

TRATSTS L S A M 9P00 0T
v i dene y Y. r car bexvlic aC| -

(5-chl or o- 2- eX0-- 37di ﬁ?“é Er?wﬁof 'delr‘?er?ét %r) ¥, fCONH), 13.68 (s

dlnethyI-IE-pqumhﬂ 31caMsoxm) 2 Gaﬁxn ®+-@Q2-oro-1, 2- di hvdr e-

i ndol - élldenenethyl)-2,4-dinethvl-1FprrroIe-3-carboxyIic 5 acid is

descri bed™in Applicants' concurrently filed with the present application on

February . 14th, 2001, titled "PYRROLEExSwBI®l FUTED 2- | NDOLI NONE - - PROTEI N

KI NASE | NHI BI TORS 360 &lor M0 (39188: 804019, 9-80h3a4be1 Rbo b ) - S

i ncorporation her
ylldene—methyl] -2,4- dlmethyl 1H-pyrrole-3-carboxylic acid

(
(
5
y
(

S
S
I

2-

(2-hydroxy-3-11,2,3]triazol-1-yl-propyl) -amide
20 |
5~ (5-Fluoro-2-oxo-1, 2~dihydro-indol-3-ylidenemethyl) -
2,4-dimethyl-1H-pyrrole-3-carboxylic acid (120 mg, 0.4 mmol)
was condensed with l-amino-3(1,2,3)triazoli~-1l-yl~-propan-2-ol
(85 mg, 0. 48mmol) to precipitafe 5-[5-fluocro-2~-oxo0-1;2~
25 dihydro-indol-(3Z)-ylidenemethyl:-2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-[1,2,3]triazol-1-yl-propyl)-
‘amide (100 mg, 62%). H NMR (DMSO-d¢) & 2.42, 2.44 (2xs, €H,
2xCHs), 3.27 (m, 2H), 3.98 (m, 1H), 4.27 (dd, J=7.6, 14
_ Bz,1H), 4.50 (dd, J=3.4, 13.6 Hz,1H), 5.38 (d, J=5.6Hz, 1H,
30 OH), 6.82 (dd, J=4.4, 8.4Hz, 1H), 6.91 (td, ?J=2.4, 3J=9.0Hz,
' 1H), 7.70 (m, 3R), 7.75 (dd, J=2.4, 9.2Hz, 1H), 8.11 (s.
1H), 10.93 (s, 1H, CONH), 13.73 (s, 1H, NH). LC-MS (m/z)
423.4 (M-1).

~Example 9
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inits entirety. 10 Exanple 11 Synthesis of

1- am no- 3- (1, 1- di oxo- %6-t hi onor phol i n-4-yl)- propan-2-ol 15 0 ~ 0 O drieAU6 7005
osr ~CA O\V3 OHO H-HOCH3 v IN HOEt. Tt~N~Cl 1r NH3, H20, 80C To the
solution of thionorpholine (5.0g, 48.7 mmol) in HOCH3 (200 nm.) was added

t he sol uti onwoof2/0egepe (36.0g, 58.5 mol) in H20 (100nL). TheTmroctuie was
well stirred at 40C for 20 48h and then cooled to OC. Aqueous NaOH was added

dropwi se to §—§lhtl§&sp§|=é£ 555@4&1\&@-tkb&sngﬂé%ﬂnmdz—wa@@qd (Wi hyHC&rz&-( 3X
40 mL). The conbined liquid was condensed and purijfied. by flas

chr omat ogr aph “tﬁ’?hé'iml‘@a JeHperty 37 BEo MHs Hx g2 3Perpl AC "2‘?31‘730 hYEFogve

t hi onor pholine 1, 1-di oxi de3c6§12293] #r 8396129 - Wi-gkdpy ) NMR dOMSO-d6) S 2. 97
(m 4H), 3.07 (m 4H), 3.42 ?brs 1H), (rﬂz% %(IVHrI) 87 1 5 AUG 2005
WO 02/ 066463 PCT/ 1' S0214J4r The m xture of t hi onornhol i ne 1, 1-di oxi de

(2.59., 16.5 mmg.)(mxﬁm@—bﬁakmhteﬁsﬂﬂyﬂdﬁd@ﬁ@ gtmaﬂems)l i, %he
m xture sol vents et hanol and H20O (5ml) was_stirred at 25C for 24h.
After renovi AR REL Y ’""é?l duer TR BiHG A3d 418G - fIEgh Bht dmeldgaphy

t0$gl ve (R)- lcccﬁt(hjéxcce@ WiltH 16dizaX 0018 (1, 2 )8 )UHIR0k-0~44=-Y¥rdpaki2t12- <<al(5dé 4.0
96% 1H NVR DVBO- 0 4 54
r=5.8, 11.2,™% 0 1|4)8'”%°1§ %mgrem-ﬂléatif(‘ ﬁ%fﬁf‘g g% %;2 dlﬁ!"
5.10 (d, J=5.ihddn.- (ﬁi)%ﬁe%mélﬂﬁgﬂ%&-ﬁ.ﬁﬂ%tb}rl 1@—@5&:6&&1&%&1&1@1AC'
1- di oxo- 6 thi.o p (221 n treated
i £t he 0ot (0 G ke Rl AR AT BRPeY b FE sy o Bt or 120,
After -evap@st) .or}HoNMBoI(nnaosds)t Ee2re2; cm.e44/va(9xtsr e@Hed2wCHf) ,ars.an  (m,
exchange resin. (A crud 5) 1 .15
am no-3-(1, 1%]1)dxg§1f(9%6 c}%&rpﬁo? i(); ng ogénEi gf{ B% (9% was
cont am nat ed I3 .&joutd 3{1%1@1) (1 Bs 38 n@r a#ﬁiﬂdtml dr, om), 85 (d, J=8.4Hz,

1H), 7.12 (dd, J=2.0, 8.2Hz, 1H), 7.70 (m, 2H), 7.74 (s, 1H),

15 7.97 (d, J=2.0Hz, 1H), 8.07 (s, 1H), -10.99 (s, 1H, CONH),
13.65 (s, 1H, NH). LC-MS (m(z) 439.4 (M-1).

Example 10
Synthesis of 5-[5-bromo-2-oxo0-1,2-dihydro-indol-(3Z)-
20 ylidene-methyl] -2, 4-dimethyl-1H-pyrrole-3-carboxylic acid
{(2=-hydroxy-3-[1,2,3]triazol-1-yl-propyl)~amide

5-(5-Bromo-2-coxo0-1, 2-dihydro-indol~3-ylidenemethyl) -
2,4-dimethyl-1H-pyrrole-3-carboxylic acid (144.4 mg, 0.4
25 mmol) was cordensed with l-amino-3(1,2,3)triazole-l-yl=-
propan-2~0l (85 mg, 0.48mmcl) to precipitate 5-[5-bromo-2-
‘oxo0-1,2-dihydro-indol-(32)-ylidenemethyl}-2, 4-dimethyl-1H-
pyrrole-3-carboxylic acid (2-hydroxy-3-[1,2,3]triazol-1-yl-
propyl)-amide (130 mg, 67%). ‘H NMR (DMSO-d¢) 5 2.41, 2.44
30 (2xs, 6H, 2xCH3), 3.27 (m, 2H), 3.99 (m, 1H), 4.28 (dd,

'~ J=7.6, 14 Hz,1H), 4.50 (dd, J=3.6, 14 Hz,1H), 5.40 (d,
J=5.6Hz, 1H, OH), 6.81 (d, J=8.4Hz, 1H), 7.24 {(dd, J=2.0,
8.0Hz, 1B), 7.70 {(m, 2H), 7.77 (s, 1RH), 8.07 (s. 1K), 8.10
(d, J=1.6Hz, 1H), 11.0 (s, 1H, CONH), 13.64 (s, 1H, NH). LC-

35 MS (m/z) 485.4 (M-1). '
Synthesis of 5-(5-bromo-2-oxo0-1,2-dihydro~indol-3~-
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barely be purified by colum chromat ography. MS (nfz) 209.2 (M+l).

Condensati on of (5)-1-anino-3-(1,1-di oxo-76- thi onor phclin-4-yl) - pr opar-A6di05

wi t h oxi ndol es gave the 20 desired indolinones (yield 50-80% after

purification). (R)-5-(2-0xo-1, 2-di hydro-indol-3-ylidenenethyl)-2,4-

di met hyl - | H Py e2066463- car boxyl i ¢ acid [3-(1, 1-di oxo-) +6- PCT/USH2/04407

t hi onor phol i n-4-yl ) -2-hydr ox -prqpyl%-ani@e 25 1H NWVR (DVSO-d5) S 2.39, 2.42

(2xs, 6H, 2xc1-=|3}¢e12¢mgtl(lh%>14{04,-@2165 Yemt E1py rr Rl g A RagRPEv3ig7agig . 4H)

3.16 (m 1H)’ighéﬁlé%—ZJ@o—13-27-4:!i§1'§’dréHlndélBﬁ-_\(ld_‘ude}r_eﬂle&i@ii'—._;4Q'|)1 6. 86

(d, =7.6Hz, 1H),6.97 (t, J=7.4Hz, "1H), 7.11 (t, J=7.5 Hz, 1H), 7.50 (t,

J=5.6 Hz, 1H), d¥methyy; lAyyriples -Gz rpexy g, 2a49, (r@mericc 138 - damEsanyl ),

10.88 (s, 1H, . NH) LG e Ah14 - 1.5 AUG

2005 WO 02/ 066@%30%%2%61%“?%” d)’é HindEnd Il pyEdd ?Nﬂ}b?%l]c

(8) - 5- (5- 3B | usrdd2ipx@eICRiRfhyidy FPPAAERLBS {| ¢eefierahly) f£iled with the

2, 4-di met hyl - 1 pyrf 0k 6Bt £AIRAXIdnC raeir sk 3-{4%]1- SbOX0 v-1ed “PYRROLE

thlonDrpholln-4-é£%-2-hgq[oxy- roo&l]-anl e k ¢ 1H NWR %ENBC)dG) S 2. 40,

2. 42(2x5, 6H, SEREPETUTED 2 HiDCHINONS, 57 PRATEINKINASEy YT SATPRS S, GETiml 4H)

3.17 (m 1H), n3.89,/768) 244) ,thb W scToshil, off. BB dHd, i s)FhcbBordtion Gid2in

(t,J=4.0 10 Hz, 1H) 6.91 (td, Z2J=2.8, 3J=9.CHz, .H), 7.53 (t, J=5.8 Hz,

1H), 7.70 (s, iPI 57895 ¥ J=2.4, 9.2 Hz, 1H), 10.88 (s, 1H), 13.67 (s,

1H) . LC-Mp(mz) 491.4 (M41).

(R)-5-(5-Chl oro-2-oxo-1, 2-di hydro-i ndq].-3-vlidenenet hyl) -

2, 4-di net hyl - 1H pyrrol e- 3-carboxylic g%??ﬁﬁf39?1,l-dioxo-X6 15

t hi onor phol i n- 4- gt Re BY6r OK yr-nopy-3-a i, ded 1tk NVR-CBVEob e o Bin.44§1 ) 2. 42

(2xs, 6H, 2xCH3), 2.45 (m 1H), 2.53 (m 1H), 2.96 (m4H),-3.06 (m 4H),

3.17 (m 1H), 3.33 20 (m 1H), 3.75 ( Iﬁ?ﬁ‘}‘%‘.@s (d, J=4.4Hz, 1H, OH),6.85

(t, 3=8.4 Hz, 1H), 7.11 (dd, J=2.2, 8.2 Hz, iH, 7.53 (t, J=5.5 Hz, 1H

7.75 (s, 1H),7.97 (d, J=2.0 Hz, 1H), 10.98 (s, 1H), 13.62 (s, 1H), LC M

(m2z) 507%5 (MHl). (R)-5-(5-Brono-2-o0xo-1, 2-di hydro-indol -3-yl i denenet hyl ),
t

25 2, 4-di hyl - 1H pyrrol e-3-carboxylic acid [3-(1, 1-di oxo- X6-
t hi onor phol i n-4-yl) - 2- hydr oxy- propyl ] -ant ¢g
| o R\ ¢ ((\ '
xone o= =
s/\’ w/\l S/\I OH
k/" l\/" HOEL, r.t. l\/"\/l_\/‘:'

H,0-HOCH,

l NH,, H,0, 80°C
Y

To the_solu&ion of thiomorpholine kS.Og, 48.7 mmol) in

“HOCH3 (200 mL) was added the solution 'of oxone (36.0g, 58.5
mmol) in H;0 (100mL}. The mixture was well stirred at 40°C for

20 48h and then cooled to 0°C. Agqueous NaOH was added dropwise to
adjust pH=12. Solid was filtered out and washed with HOCHa (3x
40 mL). The combined liquid was condensed and purifled by
flash chromatograph on silica gel(CHC13/CH3OH/NHth0=3}1/0.1‘
2/1/0.1) to give thiomorpholine 1,1-dio#ide (6.2 g)in 93%

25 . yield.'H NMR (DMSO-ds) 5.2.97 (m, 4H), 3.07 (m, 4H), 3.42 (brs,
1H), MS (m/z) 136 (M+l).
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89 1 5 AUG 2005 WO 021066463 PCT/ US02/ QJJ07 ~! N"O ON N5 J=8.4Hz, 1H),
7.24 (dd, J=1.8, 8.2 Hz, 1H), 7.76 (s, 1H), 8.09 (d, J=2.0 Hz, (s, 1mAUG 2005
LCMs (mz) 553.6 (M+l). 1H),7.53(t, j=5.8, 1H),10.98(s, 1H) 13.62 Exanple

12 10 Synthesis of (S) or (R) -1-nethylam no-3-norpholin-4-yl-propan- 2-ol o
~N The m xt uwe nfosswos phol ine. (1.74 nL, 20 mmol) and (R)- 15P€pitedit@schydrin
(1.56 mL, 20 nmol ) in ethanol (10 nL) was stirred at r.t. for 48h. Alter
renovi ng the -sol vertg mtheturesifdedivasrbhented Wit-kiibhédsol ot Eon, OJfS GH3NH2

t 40% m f 4h.. Renoyal _of h t
gave the orudintd) P herhyT Gl RO 3 RGP BHSH - WY1 plopan. BR6T) 30 Wi oh
coul d be purifietatyy s/calrmnns:ha:hah!oat i(BO k) coldimo c$mb)rr&tmgrsatph3t(ea 49.
(S ept chl or chadr ERE1 A Fovh MaEBF a-Hor 15k SCSaTS) 679, SPEAHE "Rosp@rified
1'-.4Hz, ), p¢. ﬁ@aéﬂncﬂ%ﬂ\ﬂ\ﬂ%q&@l}:{gg €6) g ﬁr@ &), - 124 ok 8XS - (OH - dxdddR3h - 2. 47

(m 1H), 2.5& (m 1H 2.97 (m 3°06 m4H),316(m1H),330 (m
1H), 3.74 (mthiymompisslint M'@H@P’Tr?‘)o’ 6{6P (@, °96)1 5 AR IOBSPEs)

02/ 066463 P 44,4 0d 2 nE=2 8, OH) s 2,45

3H), 2.53 (ddélzf%7 g %HZ%Hbi! g Y. (n"i&’zai“ Y %d‘] gg%’ 52505 iiz,
iH). 3.71 (m1nH, ¥ 851Hm 31H)3 (adcr\W(CDGﬂsy 8267166, B57858, 62. 80,

55. 87, 53. 94, -36. %1(5\/5({] ' Fs. ]27§|z &)o@, wms (mz) 228.2. (M+1).

(S)- 1I\/bthy|amno n-4-yl - prop an20| “cond
5-f 1 uor oXidndol e fuf&il-slre@ﬂ(ﬂ)a-@-((ﬁv Fﬂu@#@ﬂ?bx@hiomorpmlln-“-yl)'pr0p=n-

oS! 226¥ | LAOPREEHY ek 5 SLTPLIN o AR5 B P £A DOIK, 11 €
methanol (25% by we;cht 20 mL) at 50°C for 12h. After
-evaporation of solvents, the residue was treated with anion
exchange resin (AGlx8, OH form) in water to give crude (S)-1-
15 amino-3-(1,1-dioxo-A®-thiomorpholin-4-yl), propan-2-ol (2.0g).
It was conteminated by about 30% of its dimer and could
barely be purifiéd by column chromatography. MS (m/z) 208.2
(M+1). Condensation of (S)~l-amino-3-(1,1l-dioxo-AS-
thiomorphoclin-4-yl)-propan-2-0l with oxindoles gave the
20 desired indolinones (yield 50-80% after purification).
(R) =5~ (2-Ox0-1, 2-dihydro-indol-3-ylidenemethyl) -2, 4-
dimethyl-1HK-pvrrole-3-carboxylic acid {3~(1,1-dioxo-A%-

thiomerpholin-4-yl)-2-hydroxy-prepyll-amide

~

25 1y NMR (DMSO-dg) & 2.39, 2.42 (2xs, 6H, 2xCHs), 2.49 (m, 1H),
2.56 (m, 1H), 2.97(m,4H), 3.07 (m, 4H), 3.16 (m, 1H), 3.34 (m,
1H), 3.74 (m, 1H), 4.83 (d, J=4.8Hz, IH, OH), 6.86 (d, =7.6Hz,
iH), 6.97 (t, J=7.4Hz, 1H), 7.11 (t, J=7.5 Hz, 1H), 7.50 (t,
J=5.6 Hz,1H), 7.61 (s, 1H), 7.76 (d, J=7.6Hz, 1H) (aromatic

30. and vinyl), 10.88 (s, 1H, CONH),13.62 (s, 1H, NH), LC-MS (wm7z)
473.4 (M+1). '
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amide 10 1H NMR (DMBO-d6) S 2.0 (s, 3H), 2.15 (m 1H), 2.25 (m 6H), 2.28
(m 2H), 2.42 (s,1H), 2.95 Is, 1H), 3.0 I's, 3H), 3.25 (m 2H), 3'571§5n

5H), 3.978&3.68 (2xbrs, 1H), 4. 8084 74 (2xbrs, 1H), 6.82 (dd, J=4.0, & AUGH005
1H), 6.90 (td, 2J=2.3, 'J=8.7 Hz, 15 1H), 7.67 Is, 1H), 7.71 (dd, J=2.2,
9.0Hz, 1H), 10.86 (s, 1H), 13.57 Is, 1H), LC-NMS (mz) 457. 2 (M)

(R) - 1- am no-BOrapH6d i n- 4-yl - propan-2-ol furni shed (S)-5- TAUSI204407
(5- Fl uor o- 2- oxo-1, 2-di hydre-i ndol - 3-yl i denenet hyl ) - 2, 4-

di met hyl - 1H pyrrol e-3-carboxylic acid (2-hydroxy-3-norpholin-.

(m 2561 225 (W Syt 2 Bbe iy 2 g re o rhpechl £ %ﬁ%&t’ﬁ%f m

(m

2H), 3.52 (m2,24—4)dwrr&b'ﬁ-3,&3-1614p(y2xbls— drboklis&dcy8 [F2kbrBsdilddg-Ae=77 (dd,
J=4.6, 8.2Hz, }]Sé(“f ﬂéS 91 1 5 AUG. 2005 WD 02/066463

PCT/ c:SOth44(3“3501%‘”%2D AnT YLy - PG OREPTOPET I [a/199=2.0, 9.6Hz, iH),
iOE (s51H 13.52 (s, 1H), LCM (mz) 457.2 (M+1) Exanple 13 5 Am ne
side-chain preparation 3-(1-Htetrazol-1-yl)1-2-hydroxy-I-chloropropane and
3-¢2-H tetrazol-2-yl) -2-hydroxy-I-chloropropane 6.905 g of tetrazole (100
mml) and 1.75 m of diisopropylet-h§l 3 ’(\y)rrrml) and 11.73 m of 10

epi chl orchydrine (150 mol) in anhydf ous bacetOnitrile (30 M) was stirred
at 60 C for 4 hours. The obtai neg tion was evaporated, dried on highvac
and purified on a colum of 2 in chlorof ormnmethanol 100:8. The first
fraction provided pure 3-(2- et razol - 2-yl ) - 2- hydroxy-1 -chl or opr opane, 15
6. 2159 (colorless oil, 38%), the second fraction yielded 9.208g of pure

3-(1-Htetrazg) - 1-yl )] ~2- hydr yl, Qpan ticC W) .
3-(1-H—tetraz‘8'4 3‘]%43- (%fﬁ QX)hyag)réoxy I-am ﬁ%pr opal‘ie(3 ggﬂg %’0&@'0%@
3-(1-Htetrazpls4- ) |-, hpdisaxym} bl ordfréopane 51593017 pataskiym3caobonat e
and 130 m of ,_sat.urat ha |caggm a S ir fora21,.ho t hen
filtered and gv’aglo!%dt e%dm'lrﬁ;“ H‘]Q} du4e ur{]:lfleisﬁloﬁﬁE L fj o ?2 éq I=3.0
10 Hz, 1H) 6.91 (td, J-2 8, 9.0H=z, 1iH), 7 53 {t, J=5.8 Bz,
1H), 7.70 (s, 1H) 7.75 (dd, J=2.4, 9.2 Hz, 1H), 10.88 (s, 1H),
13.67 (s, 1H). LC-MS (m/z) 481.4 (M+1l).

(R)-5-(5-Chloro-2-oxo-1,2-dihydro-indol-3~ylidenemethyl) -

2,4-dimethyl-1H-pyrrole-3-carboxylic acid [3-(1,1-dioxo-AS-
15 thiomorpholin-4-yl)-2-hydroxy-propyl]-amide

Iy NMR (DMSO-d¢) & 2.40, 2.42 (2xs, 6H, 2xCH3), 2.45 (m, 1H),

2.53 (m, 1K), 2.96 (m,4H), '3.06 (m, 4H), 3.17 {(m, 1lH), 3.33
20 (m, 1iH), 3.75 (m, 1H), 4.83 (d, J=4.4Bz, 1H, OH),6.85 (t,

J=8.4 Hz, 1H), 7.11 (dd, J=2.2, 8.2 Hz, 1lH), 7.53 (t, J=5.5

Hz, 1H), 7.75 (s, 1H),7.97 (d, J=2.0 Hz, 1H), 10.98 (s, 1RH),

13.62 (s, 1H), IC-MS (m/z) 5Q7.2 (M+1).

(R)-5-(5-Bromo-2-oxo0-1, 2-dihydro-indol-3-ylidenemethyl),
25 2,4-dimethyl-1H-pyrrole-3-carboxylic acid [3-(1, 1-dioxo-AS-
o thiomorpholin—4-yl)—2-hydroxy-propyl]—amide
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silica in chl orof ormnet hanol - agueous ammoni a 80:35:4. 25 Y=7.326 g O

white sticky gum (91.5%th). 3-(2-Htetrazol-2=yl))-2-hydroxy- I-an1ndb5éwhﬂwﬁ
6. 105 g of 3-(2-Htetrazol-2-yl)]-2-hydroxy-I chloropropane, | Qg of

pot assi um carbonate and 95 ml of 30 saturated nethanolic ammnia was stirred
for 21 hour swddaneseBi | tered and evaporated. The residue purpCredionsa
colum of silica in chloroformnethanol -aqueous ammoni a 60: 25: 2. Y=3.726 ¢
of a white crystalline solid (69.5%th). 35

3-[ (2R, 6S) - 2, 6-di net hyl nor phol i n-4-yl ] - 2 hydr ox - am nopropane 92 1 5 AUG
2005 WD 02/ 066463 PCT/ L52, 04407 4.7 Sof epiTH or drine (60 mMuol) was
added to an ice- cool ed solutlon of *216-54n§fﬁ0$nnrphollne (4.607g, 40

me |) in trifluoroethanol
hr., the cooling bath renow
m xture was evaporated on hig
in anhydrous ethanol (50 m) t¥He solution was cooled on ice bath, solid
sodi um net hoxi de (2. 27 g) was added in two portions and the m xture was
stirred at 0-p C for hrs. gﬁaCt'O” m xture was_then 10 filtered, salts

washed with etha®H (Péﬂéonfj)”) ¢ -EdmbRndd ($¥$¢ refleLXdued L0t cBcddiled

concentrat ed AogLOYS, qﬂnnuag7(ago qh) .310e [ Xtagne waqgsthrgg)a@ Rp for
12 hrs, then ~evaporated on hlﬂﬁvac he resj due was puri fied on a col um

of silica in fxtifle chl'd ofbor met Rafdl {IM 4t +#i7al ité)anmfofitalds 80: 15: 3.
2(;2) 729(ng a g teser yistigl 1. rrg hyslgr gsempe,c e;scﬂ I}% Q. 3% 5B) l(t, J=5.8, g
-3-(3-net i OXOi azol.i \ y or opr.opane .an
(28)-3--(3-ne£%§12§§§9d dx&l i"d 28P|d?h Y= i %J ﬂﬁﬁfo P! ﬁfho bﬁr ﬁgne
20 3.423 g of (8 nHﬂhyEC}MScmmMnlﬁﬁdaﬁokmﬂlhe (3 423 g) and 3.60 m of R
epi chl orophydrine (-) (99%.e.) and 0.30 mM of Barton base (1.5 nmol) in
anhydrous acetonitrile was stirred at COr for 20 hrs. The obtained

sol ution was evaporated on highvac.and purified on a colum of silica in a
m xture of 25 chlorof orm et hanol (a gEx&tehe 32to0 20% of nethanol) to

10 Synthesis of (S) or (R)-l-methylamino-3-morpholin-4-yl-propan-
2-o0l

(5 m). olution was stirred at 0-5 C for 1
d{sti¥red at RT 5 for additional 5 hrs. The

Q /

O/‘Y\ N

The mixture of morpholine (1.74 mL, 20 mmol) and (R)-

15 epichlorohydrin (1.56 mL, 20 mmol) in ethanol (10 ml) was
stirred at r.t. for 48Bh. BAlter removing the solvent, the
residue was treated with the solution of CH3;NH; in water (40%
by weight, 20 mlL) at r.t. for 14h. Removal of the solvents
gave the crude (S)-l-methylamino-3-morpholin-4-yl-propan-2-ol,

20 which could be purified by vacuum distillation or column
chromatography(2.4g. 70%). (R)-1-Methylamino-3-morpholin-4-
yl-propan-2-ol was-made from (S)-epichlorohydrin in 76%

.yield. 'H NMR (CDCl3) & 2.33 (dd, J=3.5, 12.4Hz, 1H), 2.42 (m,
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obtain 5.572g of the chl oro-conpound as a white anorphous solid (QOOH()

The chloride was transfornmed into amne as follows. The obtained AUG 2005
hydr oxy-chl oro i nternedi ate was dissolved in nethanolic amonia (saturated
Wi th amoni a, 985 pot assi um car bonate was added and the pixtuLHe,NaS
stirred in clo§)é)gl64%$ask for 2 ;i days. The reaction mxture was fli I“tered
filtrates evaporated. The residue was. purlfled on a silica _colum in a

m xture chl or 8% br n ikt hiithl 56né: doBedtis ar?m)r’ﬁ §5 86y 1881, 52- 983 % AUG

2005 WO 02/ 068463 PGT 4302/ 04407 2E5anmph e ”114 (dd, J=3.6, 12.0 Hz,
5-[(2)- (5-f1 uor o- 2- oxo- I, 2d|hydro 3Hin 0-3- .

yl i dene) met hyLE)X N-3 2L hy@oxdl)3- G260t éBr abibl 2@%“3 ptCHHs) -& 67.06, €5.58,

2, 4-di net hyl rrod erpB- aar kaxaggde, (Gaap 2 (general 5 procedure)
72 'mg of 3- (nyzﬁje’trazg{ ZG%I ?1 2= hvdr oxv- 193/n}iqn§pr o(|c()ane$3 was added to the
slurry of 3105 my (0SR2SmisbhygrmEnptZynempholin-4-yl-propan-2-ol condensed

f 1 uoro-2-oxo- %1%%(%r5@Ué¥éyjﬂd%qglfé*ﬁiéﬂ@@ehgeghygl“guéro -oxo0-1, 2~

di met hyl - 1H-pyrrol e-3-carboxylic acid 1-o0x zabenztriazol e 10 ‘ester

[ prepared by éehywmmgiqlsﬁ)-yé’éegegeah%k*ramﬂ -Aiggthyxy- 1H-pyrrole-3-

1-H-pyrrol -2- 1englid-(2l-ugreoct 33%6%1{& %Huql- dobréppne-md48Q-ny; 1.6
nmmol) with thgg%—g%l\)yh%/eagenlt (5709rrgo }i 5 ¥ Re %the%gngem of Hunig

base (3.0 nol @m&d&25 ni) in DVF (5n) and |soI ated in pure form by
precipitation with chloroform 15 (5rrfL) oand dryi. on high vacuumin 92%
yield (579 ng)] in anhydrous dinet d;??b;S m ). The m xture was
stirred for 30 mn and evaporated 9 ¢ e residue was suspended in
a m xture nethanol -di et hyl ani ne 2Q , allowed to crystalize in the
refrigerator (5 C) for 1 hr, the precipitate was washed with

i ce-col d methanol and dried Hvghvac. Y=106ng of an orange crystalline
solid. Exgyple 15 5-[(2Z)-(5-chl o’o- 2- oxo- 1, 2-di hydro-3H-i . ndol -3

yl i dene) net hyl ) - N-[ 2- hydroxg 3-(2H - t et r aazol - 2- yl ) propyl]- 25
2, 4- di net hyl - THF r GMSO3de r‘b@x-é)m(ée Bdbrpouhd B) 1(ngn@?r a8b (Bro&Bdure) 72

mg of 3-(2- H&G&éag{e Ay )j o2 NUhaxy 4 - 341 OPraAaNge. ovas, adapd 424 Mg,
slurry of 109 251D gg z g
ZH), .57 (m, ZH), 8 (2xbrs, 1B), 4.80&4.74 (2xbrs,
1H), 6.82 (dd, J=4.0, 8.0 Hz, 1H), 6.90 (td, ‘J=2.3, 3J=8.7 Hz,
15 1H), 7.67 (s, 1H), 7.71 (dd, J=2.2, 9.0Hz, 1H), 10.86 (s, 1H),
13.57 (s, 1H), LC-MS (m/z) 457.2 (M+1).
(R)-1-amino-3 ' morpholin-4-yl-propan-2-cl furnished (S) -5~ -
(5-Fluoro~-2-oxo-1, 2-dihydrc-indol-3-ylidenemethyl) -2, 4~
dimethyl-1H-pyrrole-3-carboxylic acid (2-hydroxy-3-morpholin-.

{
et ed

20 4-yl-propyl)-methyl-amide

15 NMR (DMSO-dg) & 2.0 (m, 3H), 2.10 (m, 1H), 2.22 {m,

25 6H), 2.25 (m, 2H), 2.38 (m,1H), 2.90 (s, 1H), 2.96 (s, 3H),
3.27 (m, 2H), 3.52 (m, 2H), 3.93&3.64 (2xbrs, 1H), 4.7584.70
(2xbrs, 1H), 6.77 (dd, J=4.6, 8.2Hz, 1H), 6.85 (td, 2J=2.5,
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chl or o- 2- oxo- 1|, 2-di hydr o- 3Hi ndol - 3-yl i dene) met hyl ] -2,4 30

di met hyl - 1H pyrrol e- 3-carboxylic acid 1-oxy-7-azabenztriazole ester 1.5 AUG 2005
[ prepared by activating (32)-3-([3, 3-di met hyl - 4-carboxy- 1-H pyrrol-2-yl)

met hyl ene) - 5-chl oro- 1, 3-di hydro-2Hindol -2- one (1.520 g; 4.8 nmmol) wth

t he HATU r eagené2/o6ds63689; 4.65 mmol) in the presence of HunpgThase4®. 0
nmmol; 1.58 m) in DMF 35 (20x,1) and isolated in pure formby precipitation.
with 94 1 5 AUGR2@05:2)V @H)2/ 066263s POH)USUZ//03487 GhEoD of Drén,2Qml) aode:
drying on high_ v um i n. 94, yi el “907a) ]\ di met hyl acet am de
(1.5 m). The'*m upieé\/\?azg g%'lﬁ' d %érﬁgoggrﬁl‘ﬂ gn%q%gggrﬁfed on highvac. The
resi due was suspended in a m xture nethanol -diethylamne 20:1 5 (3m),
allowed to crystallize in the refri ger%for £5q3for 1 hr; filtered, the
precipitate was washed with ice-cold met hanor and dried on hi ghvac. Y =
109nmg of &n orange crystalli nemimd isddeExhaph epAépdf:tion

N-[ 2- hyd - 3- tet -2- l,] - 2.;4- di.net hyl - 5- - -

(- [ oo, s T e P 6F bReehosy) L L P L YRt b S T iRgickgne and 3=(2-H-

37/I2i dene% rrgt ?32/I L_ éLH— pyrr béem;@h}‘mmjdhyﬁmmwmm(@egﬂ al pr ggegui e)
of 3-(2- etr ol - =27 .- r e was added to

thengl urry of 121. 'gan%g( %fs "nile)%la)%ogié EP?((%IE#“O?‘? R 22380 Lo

trifluor omet hdkys@poxey e thydiamiaeo - 3Prmeolargt Wii.dénalmethyl | -

2, 4- di metyhy| - 15k py1 8 0Li8r B 60 bty WfioBFi fh La@arbaZ akenehii 270l & RSHan
[ prepared by activating (3Z)-3-

| (3,3 . .

di et hyl - 4- car®®xg-IXFEPyAT A1 Z&ylf)’ﬁeﬁ hyPietie) - Fhe@btained solution was

| TS g e e O i o EpLingiad 1, LT
reagen : 4.8, i e presence of and isolated in nig
base (9.0 ,Tu??b"?a,' ﬁnhgg"l)rﬁ’io%o mf)ﬂ?lgtf‘?ngﬁr]eocbf‘@r‘m l%‘ee&&ﬁéFafF%ﬁt% :
preci pit ati onpxbtided pre s (2adettenrszol-e2-a11d -Or-Hyay oy -bi-ghl venapane,

85. 5% i elgl 2p 41920000 o i ANNUAY 04 ] MW IAGRIANAG L 1op Pldrgcle
m xture Was stirre or mn and évapofated on i ghvac. e” “residue was
suspended in &.29%y % Pt aiToll-di-dehye 2 ity 120 R -hy@morylaltowed to

crystallize ignibgogeSfdfer edQreySGlmf 057¢yy hr, filtered, the precipitate
was washed with ice-cold
3~(1-HB-tetrazol-1l-yl)]-2-hydroxy-l-aminopropane
20 9.110 g of 3-(1-H-tetrazol-1l-yl)]-2-~-hydroxy-1-
chloropropane, 15g of potassium carbonate and 130 ml of
saturzted methanolic ammonia was stirred for 21 hours, then
filtered and evapcrated. The residue purified on a column of
siiica in chloroform—-methanol-agqueous ammonia 80:35:4.
25 ¥=7.326 g of a white sticky gum (21.5% th).

3-(2-H-tetrazol-2-yl)]1-2-hydroxy-l1-aminopropane
6.105 g of 3-(2-H-tetrazol-2-yl)]-2-hydroxy-1-
chloropropane, 10g of potassium carbonate and 95 ml of
30 saturated methanolic ammonia was stirred for 21 hours, then
A . filtered and evaporated. The residue purified on a column of
| silica in chloroform-methanol-aqueous ammonia 60:25:2.
Y¥Y=3.726 g of a white crystalline solid (69.5% th).

35 3-[ (2R, 68)-2, 6—dimethylmorpholin-4-yl]-2-hydroxy-1-

aminopropane
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30 net hanol and dried on highvac. Y - 113 ng of an orange crystal i nfa

solid. Exanple 17 5-[(2)-(5-fluoro-2-o0xo-1, 2-di hydro-3Hi ndol - 3 AUG 2005
yl i dene) net hyl ] - N-[ 2- hydr oxy- 3- (1H-tetraazol - 1-yl ) propyl] 95 1 5 AUG 2095 W
O 02/ 066463 PCT/ 1' 502/ 41110" 2, 4-di met hyl - 1H pyrr ol e- 3- car boxam de %‘ npound
25)  This wa¥O@8r@Hfdf+d according to the procedure of Exanpl & TAYT6H72 ny
of the corresponding amne. Y=113 ng of an orange crystalline solid. 5
Exanpl e 18 5- [(Z) z(Slcth crrro-eleghéorqhs’zdmrtwdrﬁ@- slmomd@tssadaed to an ice-

yli dene) met hy] pyrro e%go‘?ax% cﬁ%"bt@t%@?&%‘ o%}B!‘LS?JﬁX 4080750

2, 4- di net hyl ) car oxami de I's was par ed
accor di ng to mmml)prmmrdmoaaﬁptbb iorﬂ])S f fom F2lnyiof wahe Siamresb@mdl ng

am ne. Y=122 r e S L [ ’
12 hydr oxy- 0 115 LYY aanl 1y %?%%i‘f‘ge Y] $enB¥RELE 1 srrea ot rr

[ (2) - [ 2- 0%o- 5£qxra¢d1kquﬁ&|$o%yf 1 %hmgnﬁu;EBHaﬁnabapsxaEEd on highvac,
ylidene] met hy{\%] %tpé’{z{éﬂ &i %:C%Q%Qéﬂﬂé?s (QQ%B%@Q nsrz)-nﬂ_ﬂdzsod@%thgh% ar ed

accor di ng to the proce ure o from7 € correspon |ng

ermne. Y=118(%f k) :aﬁh%r%éléi’f‘yg%%ll FPNELS O élceEka‘ﬁ%l eSPPLPFELPR |

(2R, 69) -2, 6- drhé‘tﬁﬁmlcf@r@@h' @')4w¥51aé’déwdfrpx:%@>r @B¥tlons and the mixture
5-[(2)- (5f|uor020xo - di hydro-3H ndI-

yl i dene) net hy¥3s Zsﬁl%ﬁ‘?%tarﬁlo ?H— byfPol &-h%e c%ﬁ&%éﬁ?d’éu?%ﬂﬁf’n&hfg) Thi s
was prepared f&lﬁ&ﬁhdﬁ;éaltbhaapheaedutm éﬁhdﬁb&ﬁﬂbe m2p ddd f¢@iBi%ecny of the

correspondi ng m ne. an_ora solid. Exanple 21
5-[(2)-(5-chl bt "23‘“0% ‘%1% gl Phy&FoS 0P Fs R2retlf 2Quisus RIATRLE
yl i dene) net hyl(aecN--ﬁB)-( ( Zcheﬁsl)lxszedwmtmzmﬁqohml RA- doyl 12 2nhB3¢), then

hydfoxypfopy'l 4r da&?téylhg? xrro&}g %gﬁrqb,%x%@sdsur@é@%da 2 Jhi s was
prepared accor df o the pr ure 0
of 5111ca in m:xture chloroform-methanol TM methanolic ammonia

15 80:15:3. Y=5.75g of a white crystalline hygroscopic solid
(76.3% th). '
(25)-3-(3-methyl~2, 5-dioxcimidazolidin-1-yl)-2-hydroxy-1-
chloropropane and (2S)-3~(3-methyl-2, 5-dioxoimidazolidin-1-
yl)-2~-hydroxy-l-aminopropropane .
20 3.423 g of 3-methyl-2,5-dioxoimidazolidine (3.423 g) and
3.60 ml1 of R epichlorophydrine {-) (9§%e.e.) and 0.30 ml of
Barton base (1.5 mﬁoi) in anhydrous acetcnitrile was stirred '
at €0 °C for 20 hrs. The obtzined solution was evaporazted on
highvac and purified on a column of silica in a mixture of
25 chloroform-mathanol (a gradient 5 to 20% of methanol) to
obtain 5.572g of the chloro-compound as a white amorphous
solid (90% Y). The chloride was transformed into amine as
follows. The obtained hydroxy-chloro intermediate was
dissolved in methanolic ammonia (saturated with ammonia gas),
30 potassium carbonate was added and the mixture was stirred in
j . closed flask for 2 % days. The reaction mixture was filtered,
| filtrates evaporated. The residue was. purified on a silica
column in a mixture chloroform-methanol-conc. agueous ammonia
80:15:1.5.
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96 1 5 AUG 2005 WD 02/ 066463 PCT/ US02104407 15 from 95 ng of the
correspondi ng am ne. Y=101 ng of an orange crystalline solid. Exanpl &520 2005
N[ 3-[ (2R, 6S) - 2, 6-di net hyl nor phol i n-4-yl]-2-hydroxypropyl]- 5

2, 4-di nmet hyl - 5- -[.2-0x0-5- (trifluoromethoxy)-1, 2-di hydro . ,  -
3H i ndol - 3- ylv?(aé%@(’?rée%hyl ]-1H pyrrol e- 3- car boxam de (Corrpoun]acgban'/'ilﬁi("s was

prepared according to the procedure of _Exanple  ,16 from 95 ng of the
correspondi ng am ne. Y=89 ng of an 10 gf‘é‘ﬁﬁ ecH/staI line solid. Exanple 23

15 5-[(2)-(5-fluoro-2-ox0-1,2-di hydra-3Hindgl -3- . :
yl i dene) met hy! )-N[(%‘sf-‘gl h§/§‘r TR E3O%8: ﬂy?-%@&“*o'“‘mdc’l‘}
di oxoi m dazol i gi Ddeny] héLhvi tiNreldplydibxpyBr 0P - Ce ttra axiaB-da ) pCeppdund 34)
This was prepgred according to the procedure_ of  .Ex le 14 from 95 ny. of
the cor respong'r ﬁgcaﬁﬁ‘é.ﬂ Ygli'o%y‘rr‘fgoelﬁf'Baﬁ°r PARIGRIR C@)r%ﬁ‘?“}’}‘?e zszél W&.enﬁﬁ'é%pl e
24 20 5- [ (Z ydro-.,H1.-{dol procedure)
yl'idene) methyl ]-N-J_2S)-2-hydrgxy- 3- 3-me%l-— 11D .
di oxoi mi dazol i di n_{zz )’-):9 )’io’i1 Oapyllg]—-¥12?ﬁ§ﬁ?ﬁ%i WX%%A‘&yPﬁ’&FBE‘éflaa%%%ﬁﬁP&é“e
( Conpound’ 36)walhisddsas 1y epar eduacgoodi hap trgy t (e 23mo0eduse oF [Exend-e 25 15
from95 ng of_the carrespand L N€x.. Y=107 1 f, .an . or crystalline
sol i d. Exarrpl"el%sni\l-oz[(of -7%%?2%‘?39’? 31-“ne‘%1h§ﬁg V3 igeRe ) BEFRY AAZ5Y i n- | -
yl) propyl ] - 2, diimh trhet Il B-y{r(x2) e 2~ ox0b &x {1 ¢ fdaiat dretlyeiypz8Benztriazole
1, 2- di hydro- 3H.,indol - ';_I;_ie%e%)%EW 35 r_%l_- - =Cak yde - Cci&%%und
35) Thi sqvcx)/as 4|t;";F£eé|t}'faitr[:at’dgéa‘t%:/cordi 27% to t%e'f&%t{oa%zgdurg%f' ?E?%ﬁ%?g%?belé% UG 2005
WO 02/ 066463 PEHRISORI044 0L 116 thY bameb-$f biondrd . Sodibypoadr Hginga rd -one123
me of an (480 mg; 1.6 mmol) with the HATU reagent (570 mg; 1.5 mmol) in

the presence of Hunig base (3.0 mol; 0.525 ml) in DMF (5ml)

and isclated in pure form by precipitation with chloroform

15 (5ml) and drying on high vacuum in 92% yield (579 mg)] in

anhydrous dimethylacetamide (1.5 ml). The mixture was stirred

for 30 min and evaporated on highvac. The residue was

suspended in a mixture methanol-diethylamine 20:1 (3ml),

allowed to crystazlize in the refrigerator (5 °C) for 1 hr,

20 filtered, the precipitate was washed with ice-cold methanol

and dried on highvac. Y=106mg of an orange crystalline solid.

Example 15

© 5-[(2)=-(5-chloro-2~oxo~1,2-dihydro-3H-indol-3-"
ylidene)methyl]—N—[2-hydroxy—3-(2Hwtetraazol-2—yl)propyl]-
25 2,4-dimethyl-1H-pyrrole~-3~carboxamide (Compound 23) {general
' procedure)
72 mg of 3-{(2-H-tetrazol-2-yl)]-2-hydroxy-l-aminopropane
was added to the slurry of 109 mg (0.25mmol) of 5-[(2)-(5-
chloro-2-oxo-1,2-dihydro-3H-indol~-3~-ylidene)methyl]-2, 4~
4 /30 dimethyl-1H-pyrrole-3-carboxylic acid l-oxy-7-azabenztriazole
iy ’ ester [prepared by activating (32)-3-([3,3-dimethyl-4-carboxy-
1-H-pyrro}—2-yl)methylene)—5-chloro- 1, 3~dihydro-2H-indol-2-
one (1.520 g; 4.8 mmol) with the HATU reagent (1.768g; 4.65

35 (20ml} znd isolated in pure form by precipitation with
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orange crystalline solid. Exanple 26
5-[(2)-(5-fl uoro-2-oxc- 1, 2-di hydro-3Hi,-dol -3- 5 15 AUG 2005
ylidene)nethyl]-14-[(2R)-2-hydroxy-3-(3-nmethyl-2,5

di oxoi . m dazol i di n-1-yl ) propyl]-2, 4-di met hyl - 1H pyrrol e- 3- car boxam de

( Conpound 31yOM646as prepared according to the procedure oPCEY&MHE" 14
from95 ng of .the corresponding amne. Y=110 ng of an 10 orange crystalline
solid. Exanpl en2drdbchh( Z)6r{H- a@ldbrcay2noxor Hi@h didyydmoi3HOMAJOL e Ba

yl i dene) net hyl ] - ) = 2- hydr oxy-3-.(3- et hyl -2, 5 m

di oxoi i dazol i(}’Jr 'ﬁ%{léff) B o?)‘%)i%d?lé’?ﬁi Sr%?ﬁﬁgi‘?ﬁb’%ﬁ%l {d-3-™¢hr bok&Fi de
(Compound 32) mIktsrwasapreparsd docoBdi mgnt and hevgyoceddr enohibxaap! e e
from 95 ng of the correspondi .ne. Y- f__an_arapge-¢ ine
solid. Exanpl 8538949 ‘Kgf (g‘h)%%%l@xﬁ- §}%§§%‘f’rﬁe§,ﬁ%ﬂog_ drevarare ﬁ%%ddilm -
yl) propyl 15 2, 93di et dylowed (1B -dx2s6rdi52€t infthorofetigexgror (3°C) for 1

1, 2-di hydro-3H-indol - 3-yli q§n§al thyl:}- r - 3 b n ( Conmpound
33). This was E?épgrgéﬁéﬁ%%br [ ng&t%ocqiéﬁ}eta%rgz‘g%%u‘%e&o% fé%éxgén%r%ggg from95 ny
of the correspehtiengl agndedriedyedighyaof ah orHfyy cofystabkéngesol i d.

Exanpl e 29 5- Ly 2; gBtoy] s 4- phenyl - 1H-pyrrol e- 3-carboxylic acid ethyl 30
ester 98 1 5 E@)&g%ﬁ%)gl’\g% 2j71066463 PCT/ US62/ 0440 , DMF (4nl, 3eq) was cool ed
wWith stirring in an ice bath. To this was added FOCL3 (1.leq., 1.8nl).
After 30 minutes, a solution of the 3Ex=@PAet Afl - 4-et hyl ester pyrrole (4g,
5 17.4mmol ) in DVF_(2 om.) added to. the reactiqQn and _stirrin

cont i nued! AfteW‘iéﬁli‘}‘l,r‘E’f‘Pé'ar"\g@ii['itS rﬁf%?ﬁ?%'ng)(ﬂqc’cﬁy ilad: A TR W "R ut ed

[

with 5nL DVF and hededxior590€Cridlhobatdthokit) er Lhe+diinedredan-iedonas-cool ed
to room yvlidene]methyl)-1H-pyrrole-3-carboxamide (Compound 24)
(general procedure)
72 mg of 3-(2-H-tetraazol-2-yl)]-2-hydroxy-l-aminopropane

15 was added to the slurry of 121.5 mg (0.25 mmol) of 5-{(Z)-(5-
trifluoromethoxy-2-oxo~1, 2-dihydro-3H-indol-3-ylidene)methyl]-
2,4-dimethyl~1H-pyrrole-3-carboxylic acid l-oxy-7-
azabenztriazole ester {prepared by activating (3Z)-3-((3,3-
dimethyl-4-carboxy-1-H-pyrrol-2-yl)methylene)-5-

20 trifluoromethoxy-1,3-dihydro-2H~indol-2-one (1.768g; 4.8 mmol) .
with the HATU reagent (1.758g; 4.8 mmol) in the presence of
Hunig base {5.0 mmol; 1.58 ml) in DMF (28ml) a2nd isolated in
pure form by evazporation and precipitation with anhydrous
acetonitrile anc drying on high vacuum in 85.5% yield

25 (1.929g)]) in anhydrous dimethylacetamide (1.5 ml). The

.mixture was stirred for 30 min and evaporated on highvac. The
residue was suspended in a mixture methanol-diethylamine 20:1
(3ml), allowed to crystallize in the refrigerator (5°C) for 1
hr, filtered, the precipitate was washed with ice-cold

i 30 methanol and dried on highvac. Y = 113 mg of an orange

crystallihe solid.
Example 17

_.5-[(2)-(5-fluoro-2-oxo-1, 2-dihydro-3H-indol-3-

ylidene)methyl]-N-[2-hydroxy-3- (1H~-tetraazol-1-yl)propyl]~
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tenperature and diluted with water (100nlL) and basified to 10 pH=11 with 1N
NaCH. The product was extracted into nethylene chloride (3x200m) and %M 2005
organic |l ayers were washed with brine (200nL), dried (MJSH) and

concentrat ed ord 4.39 (959 of e -
5-fornyl - 2- rre%@yq’ifo%f&f) enyl - 1H-pyrrol e-3-carboxylic acid et hy]I)CTe/}s'ft”é/r(mé{‘s a
brown solid. ‘H NTHZ (360 M, DVBO d6) S.15 12.5 (hr s, 1H N, 9.11 (s,
1H, CHO), 7.35.(s, ‘SIQL"CAV‘F&/}F‘YZI'B. oY CLF 2T B BRI - g W CH3), 2.48
(s, 3H, CH3), O0.98nllk wds=préBarsd adddHdGH3) to the procedure of Example

5- For nyl - 2- met_hyl -4-pHe>n | - I_:I-P rrol e-3-carboxyli¢ aci %_210 OH R

5- For ny! - 2- met¥fy 188 Hén{e- T"I—I—%‘\?r?%ll’reqs?p@gfLBBx?’F?%eaci &t MA %EsEBr was

di ssol ved i n watsige( 29et}iiange nedwnol (45nL) 25 with stirring. Added KOH
(2eqg. 1.9g) and heated in 100C. After 2.5h, cooled to roomtenperature and

t he renaingng ester was renoved by extracti.ng %nto et hyl acetate (200n),
dified to pH=3 using 99 1 5

dried andconcentrated. The water |ayer 3Fma=adi
L sold d _vas removed

AUG 2005 NV O 02/ 06646 T PS 40" 2N _NCI ., _The
by filtration, rinsi éc’ﬁ“ﬁ) tﬁ?\/\g&e?.ﬂb ec’%go:\lif[:ﬂz\/\a/a_gnf e-concentrateéed from

tol uene, trituphtdshelindthadaied 2ahsddexed-t(@ Hatetrda2gl { 5294 ) forad ] -
off-white solid. " H,NYR 17 0 S 4 S, , 11.95
(s, 1H, ME) . 9.08%(s. d%ﬁ‘%%‘)zm g@g"ﬁ?‘ 35&(%2%?’%“,(ﬂ82.(55%?§@§%’35043). VS
mz (relative intefbiitsywess poapafedirabcoz29ng100, ths )pracddnre22d. Bxample

5- For nyl - 2pmetiyl e 4z phenyh- LE- pyE rad e dtAbPRAYYEL En@CT &y £

di et hyl amgrr)lo- Zl-r%yfgiéglxy- prgﬁ/l_') -am de A r% xt urg o#l 2 }n% ok en

5- For nyl - 2- metd¥Ange. sh¥AYRLEHPPYFPbI®- 3- carboxvliic acid (1.0 gm 4.36mol),
1- am no- 3-di et hyl am no-2 15 propanol (950 ny, 6.54 mol), DDC (900 ng, 4.36
mmol ) and HOSt (884 ng, 6.54 mmol) in ekdeglef @em (60 nl) was stirred at rt
for 12 hrs. The reaction was poured into sat. Sodium bicarbonate (60 nlL)
and to it was addd@-hMdNa@iH+I8(H)tetintaazwdslthalpespyiiciZed ~witet By OAB~ ( 3x100

m.), washed w th;yater, : d Bris i nd o ted i we 400
o5 Rornt o bl A (iR Log A seBRRTLepLS Lidlse 400

di et hyl ant ho- 2- hydkiseneimappyill affigpyrrole-3-carboxamide (Compound 27)

This was.prepared according to the procedure of Example
16 from 72 mg of the corresponding &mine. Y¥=118 mg of an

orange crystalline solid.

Example 20
20 N-I3-T (2R, €8)-2, 6~dimethylmorpholin-4-vl1l-2-hvdroxypropyl)~
5-[(2)-(5-fluoro-2-oxo-1,2-dihydro-3H-indol-3-
ylidene)methyl]-2, 4-dimethyl-1H-pyrrole--3- carboxamide
(Compound 28)
This was prepared according to the procedure of Example

25 14 from 95 mg of the corresponding amine. Y=99mg of an orange

crystalline solid.

Example 21
5-[(2)-(5~chloro-2-oxo- 1,2-dihydro-3H-indol-3-
ylidene)methyl]}-N-[3-[ (2R, 6S)-2, 6-dimethylmorpholin-4-yl}-2-
30 hydroxypropyl]-2,4-dimethyl-1H-pyrrole-3~carboxamide
' (Compound 29)

This was prepared accérding to the procedure of Example
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Exanpl e 30 Procedure for the synthesis of Conpounds 11-21 25 - A 0.36 M

sol ution of each oxindole is prepared in DVBO as well as a 0.576 M saloukUbolil
of each al dehyde. 300 uL of the appropriate oxindole is mxed with 300 uL

of the appropriate aldehyde in the presence of 200uL of DWVMb0. Then 40 ng of
the Di et hyl emetieivesbhe scavenger resin.is added. The m xt ur PGEUROHPT 5 AUG
2005 WO 02/ 066463 PCT/t' ' S02i 0 JO? placed in a Robbins Block and the bl ock

i s seal ed andipl deed 9bntho af 6th< overrsphadént amihd. shake if arg 8 baurs.

After 18 hours, the Rgbg'gnglog§JE§ removed fromthe over,. The top sea

of the block PE3PEfoiad 5ANEH0 11 6F DMSO 5 is added to the nixture. Then
the block is resealed and again "placed in the 60 C oven where it rotates
continuously for 1 hour. After the 1 hdEranysiec@&pl ete, the Robbins Block is
renpved fromthe oven and allowed to cool. The bottom seal of 10 the Robbi ns
Bl ock is caref tH[§-f ¢aBye8) adbthisnedmyilmerphotknt &y ¥li-t2-ég drotyreoryl ] -
filtration:devicg, 3.0 l©s -t he Vity j e
filtered air)/vay 'r%n?l\t%?é&g] elg-l%ﬁk{ (%;atr[r?)l %J;l%i\é 1%tﬁ>fﬂh%§8hé€ﬁo£9f®ﬂ%@ﬁh%%r@

3-[ 1- H ( 7- azabenzt BHazpHgly 3 uxdddenaipeitoxyJ  LBnp worrisrane a4 bossmygdef
1-hydroxy-7-azabenztriazole (30 nml )capdodn@330y1l of diisopropylamne (3
nmmol ) and 4.70 ml of 20 epichl orohydrine i n anhydrous chl oroformwas stirred
at 60C for 2 hour §hiFhwapeptePaFehisaapraingstpotre drnnssiugecofufnample

silica and el lite_e@r%tbsamgi Sk U iSe Y :0%e@bRhax ABt hanol . 1623 ngThe oRt ai ned
hydr oxy-chl oro internedi ate_(4.83 c, pale yellTow oil, 70%) "was di ssol ved

in met handfi c cxAReRi aXYE6BL e 2% id-urated with anmonia gas), 8.3 g of
pot assi um carbonate was added and the m xture was stirred in closed flask
for 2 4 days. The reaction m xture wasEsfangdlered, filtrates evaporated. The

residue was purified on a silica colum in a mxture
chl or of or m net hanol - donlc(2)agdods vanaodTex SO, Z5dihyd30-YH=1i2dgDBg of a white

crystalline solid (f%(@éﬂé)ﬂg%%gﬂﬁhﬁ-[@f@ﬁ“iikydroxy-S-(3-methy1—2,5—
3-[1-H (benztriazol - oxv] - 2- yd(oxY-I-chIorQPropane and 3-
ioxoimidazolidin-1-y1)]2,4-dimethyl-1H-pyrrole-3-
15 carboxamide (Compound 34)
This was prepared according to the procedure of Example
14 from 95 mg of the corresponding amine. Y=109 mg of an

orange crystalline solid.

Example 24
20 S-[ {2}~ {5-chloro=2«ox0=1,2=dihvdro-3B=indcl-3-
ylidene)methyl]-N-[28S)-2-hydroxy-3-(3-methyl-2,5-
dioxoimidazolidin-1-yl)propyl]-2, 4-dimethyl-1H-pyrrole-3-
carboxamide (Compound 36)
This was prepared according to the procedure of Example
25 15 from 95 mg of the corresponding amine. Y=107 mg of an

orange crystalline solid.

Example 25
N—[(ZS)—2-hydroxy—3-(S—methyl-z;S-dioxoimidazolidin-l-
yl)propyll-2, 4-dimethyl-5-{(2)~-[2-0ox0o-5- (trifluoromethoxy) -
30 1,2-dihydro-3H-indol-3-ylidene]methyl}-1H-pyrrole-3-
carboxamide (Compound 35)

This was prepared according to the procedure of Example
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[ 1-H (ben ztriazol yl - 3-N-oxi do) 3- 2- hydr oxy-1-chl oropropane 35 12. 162 8 of
hydr oxyazabenztriazole (90 mml), 1.59 m of diisopropyl ethyl am ne (9 k612003
and 14.1 m of epichlorohydrine 101 1 5 AUG 2005 WAD02/ 066463 PCT/ C502/0 il7
(180 rrsnol) in anh. Chloroformwas stirred at 55C for 2 hours. The

reacti on m Xt @2/p4ds63evapor ated, the residue was dried on hipghmamesodidmen
purified or. a silica colum in a mxture chlorof orm nethanol 100:5. The
first fracti oh6 Hrqmi o84 deyl c£ the corresponding amine. Y=123 mg of an

3-[1-H (benztriazol yl)-.axwl.-.2- hydroxy-1-chl or opropane 10.570 g (pale yell ow
honey: fol | oWEERY° i risd KTy

3-[1-H (benztriazol yl - 3- N-oxi do) ) - 2- hydr oxy-1-chl oropropane 9.990g (white
crystalline solid, 48.5%Y) 10 Example 26

3-[I-H (benztriazol yl -3-N-oxi do)]-2-hydroxy-1-am nopropane WAs prepared by
am nol ysis of 3-[I-H5¢béaArt(dak %nﬂﬁ?ﬂqxooiiaoﬁ}hYﬂiﬂnﬂﬁm@ﬁdOlcﬁkoropropane
in anal ogyk to the sye { -N- -2-h -3= (3= -2 52

3-[1-H( 7¥5azabenzt ?rgg%ﬁé?z)ﬁf%%l]]- 2N h[ (der(%xfl- f‘%’gﬁ?’r‘]}’?p% o( 3arI1neer'f§,1E>%ér?pl e 32
'5-[(2) - (5-f | uotrxnigisiar A idiiRydryl BPr eriddl~23 4yidiaenby ket Bypyrrole-3-

N-[ 2- hydroxy-3- (3H[ 1, 2, 3) tri agzakabdams &) P dlicnd 39)

yl oxyy) propyl ] -2, 4-di ment hyl - 1H-pyrrol e- 3- car boxam de (general procedure)
105 ng of 3-[ 1- H (Thif alvsh ANSPRZE6RY PFCOXGIND-UFy dhex prrcegut aopf obtair Aas
added to the ghuffym s 1P 01 tH@- €8rPBBhIn@n?Rmine. Y=110 mg of an

5-1(2) - (5-fluoro-2-oxo-1,2-di hydro- 3Hi ndol - 3-yl i dene) net hyl i -

2, 4- di mentthy| ARPHY s R H SRy e acid 1- oxy-7- azabenztriazol e ester

[ prepared-by activating (32)-3-((3, 3-

di met hyl - 4- car boxy-1-H pyrrol -2-yl) net Bxepk¢ 2%-f1 uoro- 1, 3-

di hydr o- 2H-i ndol - 2-one (480 ng; 1.6 mmol) mmol;.0.525 m) in 30 DVF (Sm)
and isol ated in pureS5f6Fht by Prlexiid-arioon 1wk t @ihydt or3df-oindqdsP-) and dryi ng
on high vacuumin 92%yi &l fe £PyD) -8y (2r)-D-ADAY L L5 (4 HRdhw)acetsam de (1.5
m). The mxture was stirred Tor 30 m n and evaporated on hi ghvac. The ;
resi due was sudiriridt dafod IR AT ¥ hRY PRI ~ZdiderHei Ry hal BoP X Y8 )3~ 35

al lowed tig crystallize in the egkbbgendder (ddgodr@dr 32)hr, filtered, the

precipitate was washed. with ice-cold nethagpl and_dried on high%ac. Y = 121
ng~0f an orange crys? ifiWas prepared according to the procedure o '

Example 15 from 95 mg of the corresponding amine. Y=103 mg

of an orange crystalline solid.

Example 28

20 N-[ (2R) -2-hydroxy-3-(3-methyl-2, 5-dioxolmidazolidin-1-~
yl)propyll-2,4-dimethyl~5-{ (Z)-{2-ox0o-5- (trifluoromethoxy) -
1,2-dihydro-3H-indol-3-ylidenelmethyl}-1H-pyrrole-3-
carboxamide (Compound 33)
This was prepared according to the procedure of

25 Example 16 from 95 mg of the corresponding amine. . V¥=120

mg of an orange crystalline solid.

Example 29

S5-Formyl-2-methyl-4-phenyl-1H-pyrrole-3-carboxylic acid ethyl

30 . ester
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solid. 102 1 5 AUG 2005 WD 02/ 066163 PCT/ L502n1110" Exanple 33

5-[(2) - (5-chiorc-2-oxo-1, 2-dii, vdro-3Hi ndol - 3-vl i dene) net hvl | - 15 AUG 2005
N-[ 2- hvdroxv-3-(3H[1,2,3)triazol o[ 4,5-bipvridin-3 5

yl oxv) orowyl) -2, 4-di rnent hyi - | H pvrrol e-3-carboxani de (general procedure)
105 ng of 33‘\[(102l=‘06(>-$3azabenztr| azol yl ) - oxy] - 2- hydr oxy- | - am REpASHHHE Was
added to the slurry of 109 ng (0.25 r..nol) of 10

5-1(2) - (5-chl oro-2-oxo- 1, hydr o- 3H- i ndol - ene) met hyl ] -
2, 4-di met hyl -1 H- pyrrol e- 35carpoxXylic acidi-ox-? azt%benztrlazole ester
[ prepared by activating (3 3- (£3;63-

di net hyl - 4- carboxy 1- H pyrrol yl)hethyl ene) - 5- chl o
di hydr o- 2H i ndol - 2-one (1.52 4.8 nmol) wt U 15 reagent (1.768g;
4. 65 mml)lnthe presence of lilunlg base (9.0 IN1.58 mM) in DVF (20 m)
and isolated in pure formby precipitation with chloroform (20 m) and

drying on high \Aguum) $6% Viel deddrB0Takh ER12obygrousadisiat Bybpcet ani de

(1.5 n). The mixture was stirred m n and evapdrated 20 on hi ghvac.
The. resi due YadhEdspeto&dier So%xt‘&réeﬁet han¥M) di iRAETanPnB8iB8Eas (2 m ),
al l owed to cgoisitaldrd zef ithet BeS-dihetiger-at-ethid€ptbor pirhvle fidd,ered, the

preci pitate pas . pashed wih (bie- 9&1; P hapal @pdtggl £d. o0 4 dpgac. Y =

130my  of an orange.” cryst alllne SO
5-[ (2) - ( 5- t rFFARFAEEHToRFI20x o3 F 85 &Wd’r'o teer FREGFige mixture

y|)| deng) rregh%%]]1d\i;:E[1?eﬁ‘lydl’I%)é(.)é433§3hhi1ltelf-’d l&]itﬂi 33‘@.: Qf\dg’ 5n§QBeated é.n (90°C |
pyri di n- 3-y| oxy) pr opy. i me - rrol e- arboxami de (genera
procedur e) 195 rﬁft@f H—&Trazﬁlg ng?‘?‘ftdfp(f{iflaf 6ROt é HY TSR - | -

am nopr opanetem;ze:ﬁactdacb thndt délstedryitf WeXErS (3§ o(D) 28ndnibhgiBEdoto

1 done) oet Hy 2 B e aen g qto methylene

oxy- 7- azaben‘lz/’?i‘?%f(ﬁ ez%aoé’Fm[)pFﬁgaFgﬁ BREAS 3‘59%55‘ A ‘f%aShed with

((3, 3- di met Hytink ctatmony)-,| deipsr (BESQ4 ) | snrbidoylcemerabedr £6 | atfomehdgy- 1, 3
- di hydro-2H  geip] o2 swbem( 4 §6§3th§13415@ﬂy1-4§§ -Wvthot Bes HAT dxgagent

(1. 758g 4.8 nmol) in presence of s
acid eéthyl ester as a brown solid. H NMR (360 MHz, DMSO-d6) &
15 12.5 (br s, 1H, NH), 9.11 (s, 1H, CBO), 7.35 (s, 5H, ArH),
3.98 (g, J = 6.8 and 7.2Hz, 2H, OCH,CH,), 2.48 (s, 3H, CH,),

0.98 (t, J = 7Hz, 3H, OCH,CH,).

5-Formyl-2-methyl-4-phenyl-1H-pyrrole-3-carboxylic acid

— OH

5-Formyl-2-methyl-4-phenyl-1 H-pyrrole-3-carboxylic acid
ethyl ester was dissolved in water (100mL) and methanol (45mL)
25 with stirring. Added KOH (2eq. 1.9g) and heated in 100°C.

After 2.5h, coocled to room temperature and the remaining ester
was removed by extracting into ethyl acetate (200mL), dried- -~~~
and concentrated. The water layer was acidified to pH=3 using
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103 1 5 AUG 2005 WD 02/ 066463 PCT/ L' S02/ 044W Buni g base (9.0 nml; 1.58 m)
in DMF (25 nl) and isolated in pure formby evaporation and preci pitatsAl§ 2005
Wi th anhydrous acetonitrile and drying on high vacuumin 85.5%vyield (1.929
c)] in anhydrous dinethylacetamde (1.5 m), The m xture was 5 stirred for
30 min and evapoiedsest on highvac. The residue was suspendedprmudomisxiur e
met hanol -di ethyl amne 20:1 (3 m), allowed to crystallize in the
refrigerator @BCECLor Théirwhifg I&Celrl@dWcﬁhéefpﬁP‘e%d Fn dtid twas i eas hethssirtch
ice-cold net haaek wapgh dri-ede anhigaC reYoonddd 7R &f £2BmOFaNgenLr ystal line
10 solid. Exanple 35

5-1(2)-(5-fl uﬁFétErB‘k%dlw%tlall?ﬁfﬂ’rr’c?s?,ﬁ-nfjn%?e% 57 iafdmePnebhyPR3) 19f an

N-[ 2- hvdr oxy- 3£ €3wRxt&osditd. 2, mbenzos rmezz,obméoyhépr@md lag (br s, 1w,

2, 9-di net hyl - 1H pyrrol e- 3- car boxan_de This was ggred accordln% to the

procedur e of ERghpl ¢1-3% fSomtEesNRy: of - thd ScotFespBrti ng: i ffe. >% =RIBD ny
Of[?n) %0 OL?IQESCRSStEEJIGE%)SOEMQ mEiEN%fﬁiﬁ3ﬁel1gten§ityr$1]ion) found
5-1(2)-(5-c¢c - o] r i ndol - 3-ylidene)nethyl]- 25
N—[2-hvdroxy-§5§3 o§¢ﬁd}iH-% EX genzotrlazol 1-yl) propyl]

2, 4-di met hyl - 1H pyrrol e- 3-carboxam de This was prepared according to the
procedure of Exanple 33 from 105 ng of the corresponding amne. Y = 127 ny
of an 30 oranges€Fystal+4d-wetdplli-d -pErapbt BH-Pyrrole~3- carboxylic acid (3-

N-[ 2- hvdroxy- 3- ( 3- oxi do- | H: i py.

2 4o dimethyl - 5.[(2) [ 2- oxolEe % 71 %"?3@?@8&2’; ﬁ#%&;dﬂ aé‘]rlc?-e

3H i ndol - 3-yl i dene] net hyl ) -1 H pyrrol e- 3- car boxam de ThIS was prepared
according to the procedure of Exanple 34 from 105 ng of the corresponding
amne. Y = 141 40 orange crystalline solid. 104 1 5 AUG 2005 WO
02/ 066463 PCT/ 0 / 81410 Bi ol ogi cal Exanpl es foll owm ng assays are

enpl oyed to find g~@rpounds denonstratin opti mal degree of the
desired actlkay. I\ N’\T’\N’\\ N”\?;A\N’\\
' OH 0O H

A mixture of 5-Formyl-2-methyl-4-phenyl-1H-pyrrole~3-

carboxylic acid (1.0 gm, 4.36mmol), l-amino-3-diethylamino-2-
15 propancl {950 mg, 6.54 mmol), DDC (800 mg, 4.36 mmol) and HOBt )
(884 mg, 6.54 mmol) in chloroform (60.ml) was stirred at rt

for 12 hrs. The reaction was poured into sat. Sodium
bicarbonate (60 mL) and to it was added 1N NaOH (8 mL). It
was then extracted with EtOAc (3x100 ml), washed witb water

20 and briﬁef dried and concentrated to give 400 mg of S-formyl-
2-methyl- 4-phenyl-1H-pyrrole-3~ carboxyllc acid (3—
-dlethylamlno 2-hydroxy-propyl)=-amide.

Example 30

Procedure for the synthesis of Compounds 11-21

25 . A 0.36 M solution of each oxindole is prepared in DMSO as
well as a 0.576 M solution of each aldehyde. 300 ul df the
appropriate oxindole is mixed with 300 ul of the appropriate
aldehyde in the presence of 200ulL of DMSO. Then 40 mg of the

Diethylenetriamine scavenger resin is added. The mixture is
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5 A Assay Procedures. The follow ng assays may be used to determ ne the
level of activity and effect of .the different conpounds of the predéndlU6 2005
i nvention on one or nore of the PKs. Similar assays can be designed al ong
the sane lines for any PK using. 10 techni ques well known in the art.

Several of tRkepeas&ays described herein are perfornmed in an Bcir®Asossn;
(Enzyne- Li nked | sanunosor bent Sandw ch Assay) format (Voller, et al., 1980,
"Enzyme- Li nkesll d aedunios ar FeabiAss 8y etk Mxhudle dfloCki nscakalavuaod gdyce2d ed.

Rose and Friednan, c M Foige) b shington, D.C., pp.
359-371). The" r%réquA?rSé’&BuygeI% s "o ﬁﬁékev? S5URESS i ntroduced to
cells expressing the test kinase, either. naturally or reconbinantly, for a
sel ected period ofpfddwe laifl'tce:rrsv,\/r‘lithh Rofbirdse Hlesk Kenasmovsdarrecepior, a
l'igand 20 known to agtivate th r c S. added. The cel | re ly and
the lysate i s°¥¥ansfets €fR & % FEEQQ%O h “ELFSROY 5Ea?%dp$%€fgb§ﬁy%§g8ted
with a specifig a’.?d’tﬁdd:)Ot(b/ trlm:mgmtmrag Tlesn snldssﬂaﬂat& 0f tbeez&hedrmtl egain
phosphorylatl ctlo Q substr te .co ﬁntssonn%pe C%L| Iysatf are
washed away ﬁ% i & CTHLINITEPy Mht F SR of t P SIS A e P%
detected mnthh@mrantlbody speC|f|caIIy recogn|2|ng phosphot yr osi ne conpar ed
with control cells that were not contacted with a test conpound. The
presently preferr rot coI n t r.i_ments for
specific PKs is pﬁgvgﬁg %ﬂ Fbg;£%§414%ii Q%e ﬁ%bgﬁgﬁ%%ge@?rotocols for
det er m hi ng t hemoaex if/:'rcery e @U#poan@sahlgme@sftoot:heﬂ RTRRe Ta@tm Isead Pér
CTKs and %TKsthé Sp I 4 n M B MUk tﬂsec§99@@1g r@a@we%dgﬁdothet&%ﬁéw lgd k0

the art. her assays described herein nmeasure the anopunt of DNA nmade in

response to aé%?v%ﬁlkﬁFQﬁth%aﬁ%&ﬁ?aEFﬂ%s%ﬁvkﬂﬂ'cWh s§haegahieal thedeWily of a

proliferatives$Qtnds O M eaiurd €o0belhi Bhd a IwBGTEYSHR) 2hd 4ALLA N esponse.

The general procedure for this assay is as follows: a conpound is

introduced to cells expressing the test kinase, either naturally or

reconbi nantly, for a selected period 8kamphe 3fter which, if the test

ki nase istm. 5 receptor, a ligand known to activate the receptor is added.
3-[1-H-(7-azabenztriazolyl)-oxy]-2~-hydroxy-l-aminopropane

4,083 g of l-hydroxy-7-azabenztriazole (30 mmol) and 0.53
ml of diisopropylamine (3 mmol) and 4.70 ml of

20 epichlorohydrine in anhydrous chloroform was stirred at 60°C
‘for 2 hours.’ The reaction mixture was poured onto a column of -
silica and eluted with a mixture chlocroform-methanol 100:3.

" The cbtained hydroxy-chlero intermediate (4.83 g, pale yellow
0il, 70%Y) was dissolved in msthanolic ammonia (100 ml,

25 saturated with ammonia gas), 8.3 g of potassium carbonate was
‘added and the mixture was stirred in closed flask for 2 %
‘days. The reaction mixture was filtered, filtrates
evaporated. The residue was purified on a silica column in a
mixture chloroform-methanol-conc. ageocus ammonia 80:15:1.5 .

30 Y = 2.793 g of a white crystalline solid (63% th. from the
chloride)

3—[l—H—(benztriazol?l)-oxy]—2—hydroxy-1—chIOIOpropane and 3-
[1-B-(benztriazolyl-3-N-oxido) ] -2-hydroxy-l-chloropropane

35
12.162 g of hydroxyazabenztriazole (S0 mmol), 1.59 ml of

" diizopropylethylamine (9 mmol) and 14.1 ml of epichlorohydrine
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After incubation at |east overnight, a DNA | abeling reagent such as

5- bronodeoxyuri dine (ErdU) or H3-thym dine is added. The anount of l?bge}\ ed
DNA is detected with either an anti- BrdU anti body or by neasuring UG 2005
radi oactivity and is ccrmared 10 to control cells not contacted with a test
conpound. GST-FLK-1 Bl OASSAY This assay anal yzes the tyrosine kinase _
activity of €r%206648 on poly(glu,tyr) peptides. Materials and/RIEYHis: 15

1. Corni 96: wel | SA ' l g No.. .58Q%+96) 2.,
pol y(érh??yrglﬁ:ﬁﬁmﬁitph? P’%‘l?%a'tez #@é%g@%%gﬁq%%) %3% %’?ép‘ar ation of
pol y(gl u, tyrho(pEY) Thateekasisay m2@tpratess Soepor2tiegl, wehe obspobe (vgHsu, tyr)

(PEY) in 100, _ul ,PBS, t : ture far.2_h r.at_ 9C
over ni ght . C%%é?dpggtléggﬁm‘g?% t%l%%rg%gggségv%oar a"t%"llol%.a %Bﬁéﬂ% Bﬁf?er: . for 1
L, mix 0.2 gmkkePpd, cildsoipiia2idRBencl2b00: 2. g KE1 fdndt8fgaNatbns n appr ox.

900m dH20. gkl ar N 2-di 11 . AG Jhe_ & ith
HCl. Bri ﬁ% t%\g‘]gﬁl% u?ref?%&al{%“\%ﬁﬁ ag&%fpg’ggsﬂ"éué?%’é‘ﬁ: % gk“ﬂ‘!’%’%’%zpﬁﬁg
Buf fer, add 10050 guéeale 2R113% bongpB 51 Bivtki feldekedr byf fradtign it 1. 21

g TRI'S, 8'7§E§}baéyb%%zgﬁi§§M¥§¥;§QNL9xfﬁwVfD%ngdyd&yagng30f9€?§Bad%ﬂ ust pH

to 7.2 with BSA, “stir to dissolve. Bring total vol'une to 1 L
with dH20. FBiPPBg {whieerrayialidinal aebidmt4®r5t 33 7. 1% BSA in PBS: To
make a | x working solution, add 10 -g BSA to approx. 990 ml PBS buffer,
stir to _106_1 5 AUG ?005 WD 02/.066463 PCT/ USO / 0440T clii sssol ve. Adj ust

total voltUnme3rdliHr (RgrptEmgolyirssN-oxidehl-4~ tter.

8. 50 MM Hepes pH 7.5. 9. GST-Flklcd purified fromsf9 reconbi nant
, g . 0 .
bacul ovirus 5 transfor mation (SUGEN 1106 )oe 10 4% VERQ, L0, IFEQ 5 x-

oxido)]-2-hydroxy-l-chloropropane in analogy to the synthesis

of 3-[1-H-(7-azabenztriazolyl)-oxy]~2-hydroxy-l-aminopropane
15
Example 32
*5~1(2)~{5-fluoro-2-oxo-1, 2-dihydro~3K-indol-3-ylidene)methyl] -
N-{2-hydroxy-3-(3H-[1,2,31triazolo{4,5-blpyridin-3-

20 vyloxv)propyll-2,4-dimenthyl-1H-pyrrole-3~-carboxamide (general
procedure) '

105 mg of 3—-[1-H-(7-azabenztriazolyl)-oxy)-2-hydroxy-1-

aminopropane was added to the slurry of 105 mg {0.25 mmol) of

25 5-[(z)-{5-fluoro-2-oxo-1, 2-dihydro-3H-indol-3-ylidene)methyl]-
2,4-dimenthyl-1H-pyrrole~3-carboxylic acid l-oxy-7-
aiabenztriézole ester [prepared by activating (32)-3-({3,3-
dimethyl~4-carboxy-l1-H-pyrrol-2-ylimethylene)-5-fluoro-1, 3~
dihydro-2H-indol~2-one (480 mg; 1.6 mmol) mmol;.0.525 ml) in

30 DMF (5ml) and isolated in pure form by precipitation with
chloroform (5ml) and drying on high vacuum in 92% yield (579
mg)] in anhydrous dimethylacetamide (1.5 ml). The mixture was
stirred for 30 min and evaporated on highvac. The residue was
suspended in a mixture methanol-diethylamine 20:1 (3ml),

35 allowed to crystallize in the refrigerator (5°C) for 1 hr,
filtered, the precipitate was washed with ice-cold methanol
and dried on highvac. Y = 121 mg of an orange crystalline

solid.
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11. 10 nM ATP in dH2O. 12. 40 MM MhCl12 13. Kinase Dilution Buffer (KDB)

mx 10 mM Hepes (pH 10 7.5), 1 m 5MNad, 40 L 100 mM sodi um
crthovanadate and 0.4 m of 5%BSA in dH20 with 88.56 i dH20. 14. NUNTAUG 2005
96-wel |V bottom pol ypropyl ene plates, Applied Scientific Catalog #

AS- 72092 15 15. EDTA: mx 14.12 g et hyl enedi am netetraacetic acid (EDTA) to
approx. 70 nWQines+éAdd 10 N NaOH until EDTA di ssol ves. Adj Bst/tpRMg"s.
Adjust total volunme to 100 Ml with dH20. IF. 1 Antibody'Dilution Buffer

mx 10 M of 5% BSA in 20 PBS buffer ¥xapl9.3 nl TEST. 17.

Ant i - phosphot yr osi ne nonocl onal anti body conjugated ~ to horseradish

per oxi dase , B9 ZBER (B~cSdntra-CruzoZ , Biddtedchp-388indol-3-vlide ne,methvl]s
2,2'-Azinob|31;%Zﬂﬂyﬂrbewzﬁhuaﬁeﬁlr&yEﬂﬁﬂﬂah0&0¢4aﬁ+ﬁjp@EidﬂN?ES. Moss, Cat.

No. ABST) 5 19:1ck3PpeSPSv]]PReéedimentiyi-CéapvCophe ng- So-hweldmikel SAepkatks
with 2 g of pododeduyeptide in sterile PES as described in step 3 30 of
Materi al s and Reagents. 2. Renove unbound liquid fromwells by inverting
plate. Wash once Mi% dTEST 3-PatEt he-gsaden zgmiaz phpkr-vouel2-hydrpapove

excess |iquid 0 Y 0, £a | g lRCH,
W th shaqung, 1%0@%%3'%% wglrsogirjnd%cge@nﬁ?gtursg§§r? g iéé;gﬁ (2- Og, ?g%?l % AUG

2005 WO 08/ 06646% )Pcfﬁ/—@ﬂ;@z/reztauoxqs-l:%&Mxérrpﬁ&nhdwaww@ﬁ@memyl 5)
(150 pi/well)z, ﬁdﬂleltlﬁﬂ-tmsga%,sgapé)LMa\MbbBtrM%Qéél/a@@951437—4 times the

desired final ‘assay concentration jn | ypr opyl ene plates
azaberiztriazole ester [prepared by actlvatlng (32)=-3-({(3, 3~

dimethyl-4-carboxy-1-H-pyrrol-2-yljmethylene)-5-chloro-1, 3~
dihydro-2K-indol-2-one (1.520 g; 4.8 mmol) with the HATU

15 reagent (1.768g; 4.65 mmol) in the presence of Hunig base (8.0
mmol; 1.58 ml) in DMF (20 ml) and isolated in pure form by
precipitation with chloroform (20 ml) and dryving on high
vacuum in 94% yield (1.907g)] in anhydrous dimethylacetamide
(1.5 ml). The mixture was stirred for 30 min and evaporated

20 on highvac. The residue was suspended in a mixture methanol-
diethylamine 20:1 (3 ml), allowed to crystallize in the
refrigerator (5°C) for 1 hr, filtered, the precipitate was
washed with ice—co}d methanol and dried on highvac. Y = 130mg

of an orange crystalline solid.

2V
tn

Example 34

S5~[(Z2)-(5-trifluoromethoxy-2-oxo-1,2~dihydro-3H-indol-3-

vlidene)methyl]-N-[2-hydroxy-3-(3H~[1,2,3)triazolo[4, 5-
30 blpyridin-3-yloxy)propyl]-2,4-dimenthyl-l1H-pyrrole-3-

carboxamide (genexral procedure) .

105 mg of 3-[1-H-(7-azabenztriazolyl)-oxyl-2-hydroxy-1-
aminopropane was added to the slurry of 121.5 mg (0.25 mmol)
/35 of 5-[(2)-(5-trifluoromethoxy-2-oxol,2-dihydro~3H-indol-3-
’ ylidene)methyl]l -2, 4-dimethyl~1H~pyrrole-3-carboxylic acid 1~
oxy-7-azabenztriazole ester [prepared by activating (32)-3-
({3, 3-dimethyl-4~carboxy-1-H-pyrrol-2-yl}methylene)-5-
trifluorcomethoxy-1,3-dihydro-2H-indol-2-one (1.768g; 4.8 mmol)
40 with the HATU reagent (1.758g; 4.8 mmol) in the presence of
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5 7. Add 25 pl diluted test. conmpound to ELI SA plate. In control wells,
place 25 pl of dH2O/ 4% DMSO. 8. Add 25 | of 40 nM MhQ; with 4x ATP (2 5oV 2005
to each well. 9. Add 25 pl 0.5M EDTA to negative control wells. 10 10.
Dilute GST-FIkl to 0.005 g(5 ng)/well with KDB. 11. Add 50 pl of diluted
enzynme to each well. 12. Incubate, with shaking, for 15 mn terstag room

t enper at ur e W4 82968¢%} reaction by adding 50 pl of 250 nM EDEILK (P8 8. 0) .
14. Wash 3X with TEST and pat_plate on paper_towel to renpve excess |iquid.
15. Add 1@®mmES gersewef P - Arftfeivhosphiofiir osirn EMARP 2 Oc 8j) ugate 1515166030
dilution i td [ | 2 Fyrel Wit RS h Jsor 90 mn.
at room enﬁrfﬁiﬁ[?g?}dl%ﬂ%ﬁhh_lasrpila;lﬁf_tpggC%%Q%t%?o,&ddtl?éloBgﬁ:ﬁ)ggorhfgom

t enper at UREARTS woil g | @l 4oVt iPn weigh vesupd ipn8gbatte YiRiich (dh&REng, for

10 to 15 ngyRuiEes. . RAMBYE aékxncbetnga%seta}r&-deSt 9P 5 8aGL i ORpRY radding ¢Qspl of
'10% SDS t?)gaclh E\‘/\rgﬁf.yz%f Read results on Dy(nat ecthR7000 ELI SA readér W th

30 testSfiditierresd 0 M and @vaRar aftisld on 4 gbIeC.nMTDRYRZSBRGASBAY Thi s
assay is ed to r | ' Iy 1L vty -af epht ope-tagged
full | eng'?sh S}yﬁ"f%ﬁf’gy‘ﬁé{ﬁﬁd%n\ffle%%é%lEﬁﬁ%thgég‘}%lﬁg'%gﬁ\iu%h%% VO
021066463 2RTHdE02 0dapstalbize iin dhe aefrigagencs: (5°Clofeitng b6~ wel |

El i sa pl ates,. 2 [?1;394 L Il 1lAo sant i ho C N 3. PBS
( Dul beccolfgaﬁh%%e[ﬁlfaf@?% ecfcle%’n%la afirr};eas( é"ialb?@gd %t"’ 5)lt g'lléggg' 4@8“1%85]1:‘8)

and dried on highvac. Y = 142 mg of an orange crystalline
10 solid.

Example 35

5-1(2)-(5-fluoro-2-oxo-1,2-dihydro-3H-indol-3-ylidene)methyl]-
15 N-[2~hydroxy-3-(3-oxido-1H-1,2,3-benzotriazol-1-yl)propyl]-
2,4-dimethyl-1H-pyrrole-3-carboxamide

This was prepared according to the procedure of Example
32 from 105 mg of the corresponding amine. Y = 120 mg of an

20 orange crystalline solid.

Example 36

5-[(2)-(5-chloro-2-oxo-1, 2-dihydro-3H~indol-3-ylidene)methyl]-
25 N-[2-hydroxy-3-(3-oxido-1H~-1,2,3-benzotriazol-1-yl)propyl}- -
2,4-dimethyl-1H-pyrrole-3-carboxamide .

This was prepared according to the procedure of Example
"33 from.105 mg of the corresponding amine. Y = 127 mg of an

30 orange crystalline solid.
Example 37

N-[2-hydroxy-3- (3-oxido-1H-1, 2, 3-benzotriazol-1-yl)propyl]l-
35 2,4-dimethyl-5-[(2)-{2-0ox0-5-(trifluoromethoxy)-1,2-dihydro-
3H-indol-3-vylidenelmethyl)-1H-pyrrole~3-carboxamide

._,m?hiﬁ was prepared according to the procedure of Example
34 from 105 mg of the corresponding amine. Y = 141 mg of an

40 orange crystalline solid.



4. TEST Buffer: for I L, mx 8.766 g NaCl, 6.057 g TRRS and 1 m of 0.1%
Triton X-100 in approx. -000 mi dH20. Adjust pHto 7.2, bring vol unme TtoAUG 2005
L. S Blocking Buffer: for I L, mx 100 g 10% BSA, 12.1 g 10 100 nM TRI S,
58.44 g 1M NaC and 10 nmL of 1% TWEEN- 20. 6. FL.pyk2-HA fromsf9 cell

| ysat es (SUGEM) 0t/ie493. 7. 4% DMSO in MIliQue H20 S. 10 nM RTP/USA/GMHZ0. 15
9. IMMCl2. 10. IMHgCl2. 11. 1M Dithiothreitol (DTT). 12. |10OX Kinase

buf fer phosphorylation: mx 5.0 M 1M 14epes (pH 7.5), 0.2 m1 1M MCl2,
i.omMmI MM C12,, 20 1.0 m 10%'\%{i on. X—ll%o N 2.8 m dH20. Just prior

to use, add D.1 m IMDTT. 23. NU 2T xﬁgf’tlom pol ypr opyl ene pl at es.

14. 500 mM EDTA i nTiedH2fb Minw At Ebedys diteitémyl dysfdf ep: find t1BOsalcodpdinds%

25 BSA/ PBS ang_1 10% Tween-20. in_88.m TBS.. 26. HRP-conj ugated anti-Ptyr
Pv09) . Sant a CFIP AU ok CoRbI= SRS o T et FRSst CEaT o,

ABST- 2000.5 18. 1Re&GHH.PxMreldugeedure: - 1. Coat Corning 96 well ELISA
plates with 0.5 g er | 1. 12CAS_anti-HA antibo i,n,100.~tl PBS. Store
over ni ght at 40C g??e Fi%?’ﬂbvoé’ll?ﬁbgaﬁayf LA % B‘bs(ﬂ? g)fgoﬁeﬁgﬁnénﬁyui’% eer"ﬁlng 35
pl ate. Wash pbatecwitityH2® eBdectheiptid elidifexrepapermpbongs ¢H thenove

excess liquid,__10 .200 2/ 06 3 PCTLU 2/ 0440T. 3. d. 150 al
Bl ocki ng Buf fBFef%n%a%hévg\gﬁ%% ?ﬁcuggt éQ IS??Z/‘\Alﬁet hOfSrllyz}a)kei %gf oréugbl%" naéatayrsoom
tenperat ure. d4en\VishedimredelenghtigSsane 5Limgis foe kyyaP¥ waimRBS (1.5 pg

| ysat e/ 100, | E’@@iniéu@s Lad 100.L of diluied Iysate to each well. Shake at
Several of the assays described herein are performed in
an ELISA (Enzyme-Linked Immunosorbent Sandwich Assay) format
(Voller, et al., 1980, "Enzyme-Linked Immunosorbent Assay,"”
Manual of Clinical Immunology, 2d ed., Rose and Friedman,

15 Am. Soc. Of Microbiology, Washington, D.C., pp. 325%-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
after which, if the test kinase is a receptor, a ligand

20 known to activate the receptor is added. The cells are
lysed and the lysate is transferred to the wells of an ELISA
plate previcusly coated with & specific antibody recognizing.
the substrate of the enzymatic phosphorylation reéction.
Non-substrate components cf the cell lysate are washed'away

25 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.
The presently preferred protocols for conducting the

30 ELISA experiments for specific PKs is provided below.

! A However, adaptation of these protocols for determining the

| activity of compounds against other RTKs, as well as for
CTKs and STKs, is well within the scope of knowledge of
those skilled in the art. Other assays described herein

35 measure the amount of DNA made in response to activation of

a test kinase, which is a gencral measure of a proliferative
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roomtenperature for 1 hr. 7. Wash as in step 4. 8. Add 50 | of 2X ki nase
Buffer to ELISA plate containing captured pyk2-HA. 10 9. Add 25 pL of! %86 M5
test conmpound in 4% DVSO to each well. For control wells use 4% DVBSO al one.
10. Add 25 uL of 0.5 MEDTA to negative control wells. 11. Add 25 | of 20 M
ATP to al | WePlo3/6é@ptubate, with shaking, for 10 m nutes. 1BHPSGHEH
reaction by adding 25 pl 500 nmM EDTA (pH 8.0) to all wells. 13. Wash as in
step 4. 14. AGSEIOGE. HRPecFRREgat eBF FRTUP P ditREfedS3I2600D 29 n Anti body

Di | ution Buf fﬁfnto%sea%hc\eﬁbbunhnsgb%@m&(;d%bhcémagl@%:é@glnﬂg hihe at room
tenperature. 15. Wash plate 3X with TBST and | X with PBS. Add 100 pL of

ABST sol uti orkeass &d&RsSkel Pither FFt‘h%%JebééFy+e§PB-Blf‘ﬁ%tHiéveﬁ%"pr?ent reaction

by adding 2QJ; JQ%SBertiegeaeh+ et | =25 18icRead rptat et 88 BlindAer gadgr with
test filter at 410 nMand reference filter at 630 nM FGFAl Bl OASSAY Thi s
assay i s Gsedqc®RHOZsufe 1EABRANKGPYR ot kiGrdd¥atactRTi F5COPEFCREE REFR%an ELI SA

assay. 30 Mat ef4:@l,s japRdpReagants: 1éas§Q§ia&rm%ﬁtyvebl DRAT &gl B L Tebbenti ng

Catalog # 3369). 2. Poly(d. u-Tyr rra Ca al og PO27. (G bco
Catal og 1450-S8F0ES) S 35’1’&5“0%60?&/1‘%@ €6| Htuwmlééells i\‘%@%% WO
02/ 066463 (PCT/W%@%QYOﬁ 1Bbe¢kdnszLﬁ§ Qil’etéﬁ]‘ci/(;eBSME’Bséltfﬁer Ru bhted
GST-FG-R1 (S ase_Di|ution ,Bu S
(aB00) 20 ey aaArbeE or0bP TEaTHHiA SBALHRCR T ibY APRUcS SHA-EB0n s
NaCl . 8. 1m0mwoAEan&onTlabwmslzophosqnhmgﬁlcammh B xesti goRoundATP, 400 gi L

GST-FLK-1 BIOASSAY
This assay analyzes the tyrosine kinase activity of GST-
Flkl on poly(glu, tyr) peptides.
Materials and Reagents:
15 1. Corning 96-well ELISA plates {(Corning Cataloé No.
5805-96) .
2. poly{glu,tyr) 4:1, lyophilizate (Sigma Catalog #
P0275) .
3. Preparation of poly(glu,tyr) (pEY) coated assay
20 plates: Coat 2 ug/well of polyl{glu,tyr) (pEY) in 100

ul PBS, hold at room temperature for 2 hours or at
4°C cvernight. <Cover plates well to prevent
evaporation.
4. PBS Buffer: for 1 L, mix 0.2 g KH;PO4, 1.15 g Na:HPO4,
25 0.2 g KC1 and B g NaCl in apﬁiox. 900ml dH,0. When
all reagents have dissolved, adjust the pH to 7.2
with HCl. Bring to%al volume to 1 L with dH;0.
5. PBST Buffer: to 1 L of PBS Buffer, add 1.0 ml Tween-
20. '
30 6. TBB - Blocking Buffer: for 1 L, mix 1.21 g TRIS,
i ‘ ' 8.77 g NaCl, 1 ml TWEEN-20 in approximately 900 ml
’ dH,0. Adjust pH to 7.2 with BCl. Add 10 g BSA, stir
to dissolve. Bring total volume to 1 L with dH0.
Filter to remove particulate matter.
35 7. 1% BSAR in PBS: To make a 1lx working solution, add 10
g BSA to approx. 990 ml PBS buffer, stir to
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1M MhC12 and 9.56 ml dH20. 10. NUNC 96-wel | V bottom pol ypropyl ene pl ates

(Applied 10 Scientific Catalog # AS-72092). 11- 0.5M EDTA. 12. 0.05% 7k
Add 500 giL TWEEN to 1 liter TBS. 13. Rabbit pol ycl onal
15 Inc.).
(Bi osource, \Q@t@)opg&# ALl 0404). 15. ABTS Sol ution. 16. ABTS/,J@Z,Q@Q‘,s,Qngl on.

serum ( SUGEN,

20 Procedure:

Coat

Pol y(Qd u, Tyr) |n i OOpl

14. Goat anti-rabbit 1gG peroxi dase conjugate

Costar 96 well ELISA plates with 1 pg per wel

4PBSo 1w Or £ )g\‘.ﬁr Ricght b1 ¢ to % 1W\ash y ceg%ed pl ates
once with PBS. 3. Add 150 pL of 59 c

SA/ PBS Bl ocking Buffer to ea 25 wel |.

| ncubate, with shaki ngbuféﬁrrl Hrlyegofo FERPEE Paftelc U atpagiRtfeate 2x with
PBS, then once w gh 508} ﬂqpﬁ;%pes%q; Plsat es on a paper towel to renove

excess liquid

and bubbl es

or 4% DNVSO al one %t conBEorE}kied prutic ied. TppRusE® plRGMPédaaSTPRERREY § Fius

Kinase Di bution Buffer-fhsB8rid o/ (EOeEnKDBiwel | ) .
35 8. Start kinase reaction by addi ng 25pl1l/ wel |l of

freshly 111 1 5 AY&-200% WS5O2¥De64¥63 PCT/ USCR/ 00407 prepared ATP/ Mi++ (0.4
m I M MC12, 40 L110 n¥o MFQ;TPQJ.rBGj}Hb dH20), freshly prepared). 9. This is
|on nd gy?sﬁt: be stopped wth 25L of 0.5MEDTA in a

ki nase to each wel | .

a fast kinase rea
manner siml ar to
11. Make up Anti dey Dklint senDBuifiem BR€EEed0 (XDB) Mmd x5 10l maf HEReBSHHE 250 Al

7. Add 50L of dil uted

57 2005

anti - phosphot yr osi ne

5. 'Add 25L of 0.4 nMtest conpound in 4% DMSO

of ATP. 10. Wash plate 4x with fresh TEST.

of 5% m Ilg and 50 | of 7.%9?W£Pdé»k‘fﬁa‘éiﬁ‘a§8t& PcH r;ga ts%dfl' nal volume with

15

20

25

Procedure:

30

35

14.

15.

16.

17.

18.

19.

1.

orthovanadate and 0.4 ml of 5% BSA in dH,0 with 88.56
nl dH-0.

NUNC 96-well V bottom polypropylene plates, Applied
Scientific Catalog # AS-72092

EDTA: mix 14.12 g ethylenediaminetetrzacetic acid
(EDTA) tc approx. 70 ml dH;0. Add 10 N NaOH until
EDTAR dissolves. Adjust pH to 8.0. Adjust total
volume to 100 ml with dH;0.

1° Antibody ‘Dilution Buffer: mix 10 ml of 5% BSA in
PBS buffer with 89.5 ml TBST.

Anti-phosphotyrosine monoclonal antibody conjugated
to horseradish peroxidase (PYSZ HRP, Santz Cruz
Biotech).

2,2°-Azinobis (3~-ethylbenzthiazoline-6é-sulfonic acid
(RBTS, Mocss, Cat. No. ABST).

10% SDS.

Coat Corning 96-well ELISA plates with 2 pg of
polyEY peptide in sterile PBS as described in step 3
of Materials and Reagents.

Remove unbound liquid from wells by inverting plate.
Wash once with TBST. Pat the plate on a paper towel
to remove excess liquid.

Add 100 pl of 1% BSA in PBS to each well. Incubate,
with shaking, for 1 hr. at room temperature.

Repeat step 2.
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10 0.05% TEST. 12. Add 100 Al per well of anti-phosphotyrosine (1:10000
dilution in ADB). Incubate, with shaking for 1 hr. at room terrperatureSQ%GS 005
Wash as in step 10. 15 14. Add 100 Al per well of Biosource Goat anti-ra

| gG per oxi dase conjugate (1:6000 dilution in ADB). Incubate, with shak| ng

for 1 hr. at room tenperature. 15. Wash as in step 10 and then with PBS to
remove 20 bWEHI28¥64Ad excess TWEEN. 16. Add 100 Al of ABTS/ ?é&’éé"é‘ﬁf‘htlon

to each well, 17. Incubate, with shaking, for 10 to 20 m nutes. Renobve any
bubbl es. 18. Read Bassayamk ID;ﬁdétseGh W@Oﬂs SIS re&dem KES@ rR25eflill)t.er at

410 nM reference filtrate 63 EGFR S | sed to the
in vitro ki nase ac{1 Vi t[&louf‘C g&ﬁi ?Qorf%o‘ﬁh % 'é} g/é/ rtl a?sgéﬁ‘a
Reagents: 30 1. Corni ng:%_:\mﬂ IflElaiLsass‘F)al\atc&meezxtrSUNBh imn®é+wsial anti - EGFR
ant i body (SUGEN, Inc.) 4. TEST Buf fer 5. Blocking Buffer: for 100
m, mx 50¢g Carnatlor?m??roﬁ%’tl HE Rom-$at MIk(r) with 100 m of PBS. 112
1 5 AUG 2305 vJ O 02/ 06atb3 PET/ HhBﬁ)E)edO&cHn" cemp%aa cel EL1 95 ailea teSPGEN,
Inc.) 7. TBS Buffer: 8. TBS_+ 10% DMSO for 1L, mx 1.514 TRIS, 2.192 ¢
Nadl  and 25 m DVBO, bGSTFaed YetiferPiasiallystlume B2Qd4%h 9. 9. ATP

(Adenosine-5' -tri péﬂospb@&osfrqrrbwwmmml ewith SBafAt; Ny £5394), 1.0

mm sol ution in dH20. This reagent shoul d be “made up immedi ately prior to
use and kept on ice. 1®edd. 1.0 nM MhCl2. 11. ATP/ MhCl2 phosphoryl ation mix:

to meke 10 m, m )(9.300Add 25 pl 0.5M EDTA to negative ccntrol wells.
10 10. Dilute. GST-Flkl to 0.005 pg(5 ng)/well with KDB.
11. Add 50 pl 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
15 8.0).
14. Wash 3X with TBST and pat plate on paper towel to
remove excess liguid.
15. Add 100 pl per well anti-phosphotyrosine HRP
conjugate, 1:5,000 dilution in antibody dilution
20 buffer. " Incubate, with shaking, for 90 min. at room’
temperature. .
16. Wash as in step 14.
17. Add 100 pl of room temperature ABTS solution to each
well.
25 18. Incubate, with shaking, for 10 to 15 minutes. Remove
any bubbles.
19. Stop reaction by adding 20 pl of 10% SDS to each

well.
; 20. Read results on Dynatech MR7000 ELISA reader with
.30 test filter at 410 nM and reference filter at 630
nM.

PYK2 BIOASSAY
7 This assay is used to measure the in vitro kinase
activity of HA epitope-tagged full length pyk2 (FL.pyk2-HAR) in
35 an ELISA assay. -
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| of 1 mMATP, 500 1 MhC1l2 and 9.2 ml dH2O. Prepare just prior to use, keep
on ice. 12. NU14C 96-well V bottom pol ypropyl ene plates. 15 13. EDTA.134U6 2005
Rabbit pol ycl onal anti-phosphotyrosine serum (SUGEN, Inc.). 15. Coat
anti-rabbit |gG peroxi dase conjugate (Biosource Cat. No. AL10404). 20 16.
ARTS. 17. 30%phydiegen peroxide. 18. AETSUL2O2. 19. 0.2 M H€xrrusoPoogedure:

25 1. Coat Corning 96 well E ,I1SA plates with 0.5 g SUMJ. in 100 | PBS

per well, st yer Qi : Ale 2. Renove unbound SUMOL fromwells by
inverting p QEEeOreio 9 2 C,AEQ)Q Wash I x with dH20. Pat the plate on a
paper towel to refmve exrebRg |94uied! 36isz mMMRLES0 pl of Bl ocking Buffer to

each wel . Incubate, ybEfs m&gmmﬁoan{é@-mnan@.«.tboro?pmsubmpe&a&ure 4.
Wash plate 3x with deiorized water, then once wth Pat plate on a

paper towel to refeve BREebRulrErao§uFACARES bRt ide e Sélpﬁﬁe(ﬁﬁgﬁ@e in PBS
(7 pg lysate/ 100 | PBStatdisy & 258UG33088) WO 02/ 066463PCTIU S02/wa 0 ? 6 Add
100 pl of diluted Iysate to each well Shake at_room tenperature_for

7.\\sh plates as £n 4, TREBBRIZRIAIdOT28 Bt W?S%J%ngs}ﬂacéllatseoé?)n‘iamﬁ%g

captured S5EGFR 9. Di | upgdtesil Cdzrrmouedﬁl@@n%ﬂ@&-npl— @okn web!ImilCaAdd
13.5 pl diluted test co ound ]{Mo EL7I | ate. To contr&. well's, add 13.5 pl
TES in 10% DVBO. 11.1ntS ‘é&’fep akPROTS BRI Hindt &s at room

10t enperature. Adg.15 Bld)c}ﬁﬁfmﬁrﬂuilfyélrat fon X, tmialloowel Le%ererpti2.1 g
12. negatjye control wel}, b ngl;arelly yol 4B, SHOM 4B 10 mr of 15 TweEn-
20. .
FL.pyk2-HA from sf9 cell lysates (SUGEN, Inc.).
4% DMSO in MilliQue H20.
10 mM ATP in dH,0.
1M MnCl,.
10. 1M MgCl..
11. 1M Dithiothreétol ({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,,
20 1.0 ml 10% Triton X-100 in 2.8 ml dH0. Just prior
to use, acd 0.1 ml 1M DTT.
13. NUNC 9€-well V bottom polypropylene plates
14. 500 mM EDTA in dHO.
15. Antibody dilution buffer: for 100 mL, 1 mL 5%
25 BSA/PBS and 1 mL 10% Tween-20 in 88 mL TBS.
16. HRP-conjugated anti-Ptyr PYS9), Santa Cruz Biotech
Cat. No. SC-7020.
17. ABTS, Moss, Cat. No. ABST-2000.
18. 10% SDs.
30 Procedure: ,
f - 1. Coat Corning 96 well ELISA plates with 0.5 pg per.

well 12CAS anti-HA antibody in 100 pl PBS. Store

w W 9 o
. LI ]

15

overnight at 4°C.
2. Remove unbound HA antibody from wells by inverting
35 plate. Wash plate with dH;0. Pat the plate on a paper

towel to remove excess ligquid.:
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approximately 150 pl with 3 pM ATP/5 mM MnCl12 final concentration in each
wel | . Incubate with shaking 15for 5 minutes. 13.Stop reaction by addi nigh AB6 %005
gl of EDT?. solution while shaking. Shake for additional 1 mn. 14.\Wash 4x

wi th deionized water, 2x with TEST. 15. Add 100 pl anti-phosphotyrosi ne

(1: 3000 dil Ui /eksus20TEST) per well. Incubate, w th shaki ngecf/0$0288:045 m na
at roomtenperature. 16.\WAsh as in 4, above. 17. Add 100 pl Bi osource Coat

anti-rabbit 19gG peroxi dase160n; Ut {ik2008rdk| i Ofch N.eREST) 1heusach, wel | .
25l ncubate with shaking for 30 mn. at roomtenperature. 18 Wash as in 4,
above. 19. Add 100 pl oFiARTSEREPDPI AR iOn™EB Bachowe| temEF ategbate 5 to 10

mnutes with shakigng. Remwvgiany SORulH ess-21.1f necessary, stop reaction
by adding 100 pl 0.2 MHC1L per well. 22. Read assay on Dynatech MR7000 ELI SA

reader: test filtér at DAiBtAMYsEFerianddst (Lt &rhat 1 B30 BFRDERR) Bl QASSAY
114 1 5 A 2005 02 6 04] [ S, assay I.s-used he in
U0 C406016D FELIRIISLA0, I gy e gy

vitro kinase acti assay. erial’s an agents:
1. Corning 96-well Eli zaocpl atmseethire?2&04C1l0hproNnocl onal anti - PDGFR anti body
(SUGEN, 1Inc.). 3., PBS ST _Buffer, 5. Blocking Buffer (same as for EG-R
bi oassay). 10 6. 7PDG:H?%he;=‘<rgrjé%sslq{le§ NI'H 3T3 cell lysate (SUGEN, Inc.). 7.
TBS Buffer. 8. TBS.+ 18&iDMBMl & 2XTRinase Buffer to ELISA plate

containing ceptured pyk2-HA.
10 9. Add 25 pL of 400 pM test compound in 4% DMSO to each
well. 'For control wells use 4% DMSO zalone.
10. Add 25 pL of 0.5 M EDTA to negative contrcl wells.
11. Add 25 pl of 20 pM ATP to all wells. Incubate, with
shaking, for 10 minutes.
15 12. Stop reaction by adding 25 pl 500 mM EDTA (pH 8.0)
to all wells.
13. Wash as in step 4.
14. Add 100 plL HRP conjugated anti-Ptyr diluted 1:6000
in Antibody Diluticn Buffer to each well. Incubate,
20 with shaking, for 1 hr. at room temperature.
Wash plaée 3% with TBST and 1X with PBS.

Add 100 pL of ABST sclution to each well.

[}

)
B w
» L)

17. If necessary, stop the development reaction by
adding 20 pL 10% SDS to each well.
25 ~18. Read plate on ELISA reader with test filter at 410
nM and reference filter at 630 nM.
FGFR1 BIOASSAY
This assay is used to measure the in vitro kinase
activity of FGF1l-R in an ELISA assay.
30 Materials and Reagents:

1. Costar 9%6-well Elisa plates (Corning Catalog #
3369).°
2. Poly(Glu-Tyr) (Sigma Catalog # P0273).
.~ 3. PBS (Gibco Catalog # 450-1300EB)
35 4. 50 mM Hepes Buffer Solutiocn.
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15 10. WMhCl2. 11. Kinase buffer phosphorylation mx: for 10 m, mx 250 pl
IMTRIS, 200 | 5M Nad, 100 gl 1M MiCl12 and S01 100 nmM Triton X-100 iS5 AUG 2005
enough dH20 to make 10 m. 20 12. NUNC 96-wel | V bottom pol ypropyl ene '
plates. 13. EDTA. 14. Rabbit pol yclonal anti-phosphotyrosine serum

(SUGEN, I nc.) wd bodepat anti--rabbit |1gG peroxi dase conjugat ep¢Bitemausice 25
Cat. No. AL10404). 16. ABTS. 17. Hydrogen peroxide, 30% solution. 18.

ABTS/ H202. 19. 0.2 M H@lock3GgPBocEdur €33 3ZAY.PRCGoat Corning 96 wel |l ELI SA

plates with 0.5 pg. 280D4CL0..i n _ S wel | tore overnight at 40
C. 2. Remove unbouhd 28DHCTG S ég?v\g#g:ﬁb&?%gﬁ\lﬂérﬁpﬁfpl ate to renove
liquid. Wash | x with dEG@zdeatDifheiphapeffmr. a paper towel to renove excess

AU, 115 18 AUS 2005 VR 2166463, PCTT CH044L 65558 s To 45°

5 i00mM sodium orthovanadate and 50 pl 5M NacCl.
8.  10mM ATP '
9. ATP/MnCl, phosphorylation mix: mix 20 pL ATP, 400 pL
1M MnCl, and 9.56 ml dH.0. '
10. NUNC 96-well V bottom polypropylene plates (Applied
10 Scientific Cataleg # AS-72092).
11. 0.5M EDTA.
12. 0.05% TBST
Add 500 pL. TWEEN to 1 liter TBS.
13. Rabbit polyclonal anti-phosphotyrosine serum (SUGEN,
15 Inc.).
14. Goat anti-rabbit IgG peroxidase conjugate
(Biosource, Catalog # ALIQ404).
15. ABTS Solution.
16. ABTS/H20; solution.

20 Procedure: , _
1. Coat Costar 96 well ELISA plates with 1 ng per well

Poly(Glu,Tyr) in 100pl PBS. Store overnight at 4° C.
Wash coated plates once with PBS.
Add 150 pL of 5%BSA/PBS Blocking Buffer to each

25 . 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
and bubbles.
30 5. Add 25pL of 0.4 mM test compound in 4% DMSO oxr 4%
| DMSO alone (controls) to plate.
6. Dilute purified GST-FGFR1 in Kinase Dilution Bufier
{5 ng kinase/50ul KDB/well).
7. Add S0uL of diluted kinase to each well.
35 8.  Start kinase reaction by adding 25pl/well of freshly

111



25 15. 16. 30 17. 18. 19. 35 add 150 | of Blocking Buffer to each well.
incubate for 30 min. at roomtenperature with shaking. Wash plate 3x1\hiAUR 2005
dei oni zed water, then once with TBST. Pat plate on a paper towel to renove
excess liquid and bubbles. Dilute Iysate in HNTG (10 pg |lysate/1D0 i HNTG.
Add 100 | of wa duked3| ysate to each well. Shake at room t enper/atQnescior 60
mn. WAsh plates as described in Step 4. Add 80 | working kinase buffer m x
to ELI SA plate contai pregacapt Al 2AMPBCGHR. 40nl ulled MeGl.,cdfpelndC Il ®Tmn TBS

in 96-well polypropylene plates. Add 10 | diluted fest conpound to ELI SA
plate. To control wel s,gsa’élg1 %’%Oﬁl' %Egsﬁlﬁd%eiﬁ@éﬁé)l‘ncubate wi th shaki ng
for 30 mnutes at oroonThespesas ufest AR s&O0rphcATdh dinahlst the akbpped| s
except negative control, gﬁe%g fiPaA wel | _vol ume shoul d be . approxi mately
100 pl with 20 M ATP i W&8ch kRl E )V FhEMDAt 7 30 AR Wt s Ak FRG. St op
reaction gy adding 10 higgiefoFEA S ution to each well. Wash 4x with

dei oni zed water, twice with TBST. Add 100 )tl anti-phosphotyrosine (1:3000
dilution in TBSTECper "@eP| PLeHE ot thi EREERARPHE- for 30-45 min. at room

tenperature. \Washias i Ra®teppdantikbdhO®ih uBi 68O £€e £ AT miabbit |1gG
per oxi dase conjugate (1:2000 dilution_in TEST) to each well. |ncubate with

shaking for 30 min. at ¥t8orh ™ epettatiife. 200kl QT | 3% gk £nd 50 pl of

100mM sodium vanadate, bfing to final volume with
10 0.05% TBST.

12. Add 100 pl per well of anti-phosphotyrosine (1:10000
dilution in ADB). Incubate, with shaking for 1 hr.
at room témperature.

13. Wash as in step 10.

15 14. Add 100 pl per well of Bioscurce 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 PBS to remove

20 bubbles and excess TWEEN. '
| 16. Add 100 ﬁl‘of ABTS/H20; solution to each well.

17. Incubate, with shaking, for 10 to 20 minutes.
Remove any bubbles.

18. Read assay on Dynatech MR7000 elisa readér:-test

25 filter at 410 nM, reference filtrate 630 nuM.
. EGFR BIOASSAY
” This assay is used to the in vitro kinase activity of
FGF1-R in an ELISA assay.

Materials and Reagents:

, 30 1. Corning 96-well Elisa plates.
' . 2. SUMO1 monoclonal anti-EGFR antibody (SUGEN, Inc.).
3. PBS

4. TBST Buffer
5. Blocking Buffer: for 100 ml, mix 5.0 g Carnation
35 Instant Non-fat Milk® with 100 ml of PBS.
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Add 100 pl of ABTS/ H202 solution to each well. Incubate 10 to 30 m nutes
wi t h shaki ng. Renove any bubbles. 116 1 5 AUG 2005 WD 15 AUG 7005
02/ 066463PCT/ US02/ 0440? |1 f necessary stop reaction with the addition of 100
20. | 0.2 MHC per well. 21. Read assay on Dynatech MR7000 ELI SA reader with
test filter wh AhBseM and reference filter at 630 nM SCELLJAR: ddbkR1d- KI NASE
ASSAY This assay-is used to neasure HER-2 ki nase activity in whole cells in
an ELISA format. pMaterpats aid Reagest ssudeiMaIMA( @, BCO Cat al og #11965-092) .
102. Fetal Bovi ne Serum éFBS,_, 3 BCO Cat al og #16000-044), heat inactivated in

a water bath for 30 ni f®s BUEETE 3. Trypsin (G BCO Catal og #25200- 056) .

4.L-G utam ne (G BCO Cagal-pq 0429030- 08dpy . HERES 1(G1BCY €atsl oy. #45630- 080) .

and 5.5 M L- G ui am neN=GL SR 6 RRGPACR LHAS 10 VERECE, SokpL Rene
i nactivated FBS, 10 mw2OiERES.and 5.5 ml L-Gutanmine. 8.PBS. 9.Flat Bottom
m T ssue Oul tur 69D iBL? ( EOITIIg"eas o bot ISR P F14aF on1Rabb A R vl |
ELI SA Pl ates. 12. NUNC SfgmeldatV Bot t Bns I3 ypriomy meneophat es. 14 3dK0st ar
monocl onal - anti - EGFR At bt LADGERP RS s THSTBERt 6o P H oty |
Buf fer : 5% Carnation tastand Xdptken) i¢e. PBS. v
10 10. 1.0 mM MnCl,.
11. ATP/MnCl; phosphorylation mix: to make 10 ml, mix 300
pl of 1 mM ATP, 500 pl MnCl; and 9.2 ml dR:0.
‘ Prepare just prior to use, keep on ice.
12. NUNC 96-well V bottom polypropylene plates.
15 13. EDTA.
14. Rabbit polyclonal anti-phosphotyrosine serum (SUGEN,
Inc.).
15. Goat anti-rabbit IgG peroxidase conjugate (Biosource
Cat. No. ALI0404). !
20 16. ABTS.
17. 30% Hydrogen peroxide.
18. ABRTS/H0,.
19. 0.2 M HC1.

Procedure:
25 1. Coat Corning 96 well ELISA plates with 0.5 pg SUMOi
in 100 pl PBS per well, store overnight at 4° C.
2. Remove unbound SUMO1 from wells by inverting plate
to remove liquid. Wash 1x with dH,0. Pat the plate on
a paper towel to remove excess liquid.
30 3. Add 150 pl of Blocking Buffer to each well.
! Incubate, with shaking, for 30 min. at room
temperature.
4. Wash plate 3x with deionized water, then once with

TBST. Pat plate on a paper towel to remove excess
35 liguid and bubbles.
5. Dilute lysate in PBS (7 pg lysate/100 pl PBS).
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17. EGF Li gand: EGF- 201, Shinko American, Japan.
of 10mM HC1. Add 100uL 10mM NaOH. Add 800 uL PBS and transfer to an 15AUG 2005
‘Eppendorf 117 1 5 AUG 2005 WD 02/ 066, 63 PCT/ USO2AW 40 tube, store at -20C
until ready to use. 18. HNTG Lysis Buffer 5 19. 20. 10 21. 1522. 23. 2024.
25. 200. 27.weragecsse: 251. 2. 30 3. 354. For Stock 5X HNTGPCHURZR3483 ¢
Hepes, 43.83 g NaCdl, 500 m glycerol and 100 m Triton X-100 and enough

dH20 to make 1 L of torad B0 utli @f. dEdnteX HNEGE tt ez2hneHNTGhal0 gl O. | M
Na3vo4, 250 L 0.2M |\|a4P207t and LQO ngDT EDTA.  Na3VO4. To neke stock
solution, mix 1.84 a NESFOA SRS 99 nt °GH2A" Adj ust pH to 10. Boil in

m crowave for one.nm Midsh (tduds @s hecopesbadear). Cool to room

tenperature. Adjust pY, .to . .Repeat h | ng/cooling cycle untjl
remains at 10. 209 mn&%‘iplz%fg“hg%%. Op{‘)f?‘%}}‘ ﬁfﬁtearﬁolng@_r‘éﬁflgp‘éﬁ?%‘rr_cépcpor
phosphot yy osi ne (anti-g¥px. anti body, SUGEN, Inc.). Affinity purified

anti serum goat anti-rabbit 1gG ) .
9. Dilute test compound 1:10 in TBS, place in well

35Suspend powder in 100 uL

10. Add 13.5 pl diluted test compound to ELISA plate. To
control wells, add 13.5 pl TBS in 10% DMSO.
11. Incubate, with shaking, for 30 minutes at room
10 temperature.
12. Add 15 pl phosphorylation mix to all wells except

negative control well. Final well volume should be

approximately 150 pl with 3 pM ATP/5 mM MnCl, final
concentration in each well. Incubate with shaking
15 for 5 minutes.
13. Stop reaction by adding 16.5 pl of EDTA solution
while shaking. Shake for additional 1 min.
14. Wash 4x with deionized water, 2x with TBST.
15. Add 100 pl anti-phosphotyrosine (1:3000 dilution in
20 TBST) per well. Incubate, with shaking, for 30-45
min. at room temperature.
16. Wash as in 4, above.
17. Add 100 pl Biosource Goat anti-rabbit IgG peroxidase
conjugate (1:2000 dilution in TBST)'to each well.
25 Incubate with shaking for 30 min. at room ‘
temperature.
18. Wash as in 4, above.
1¢ Add 100 pl of RBTS/H,0:; solution to each well.
i 20. Incubate 5 to 10 minutes with shaking. Remove any
; 7 30 bubbles.
% 21. 1If necessary, stop reaction by adding 100 pl 0.2 M
; HCl1l per well.
22. Read assay on Dynatech MR7000 ELISA reader: test
' filter =zt 410 nM, reference filter at 630 nM. .
35 PDGFR BIOASSAY
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anti body, peroxi dase conjugate (Biosource Cat # ALI0404). ABTS Solution. 30
% Hydr ogen peroxide solution. ARTS/H202. 0.2 MHCl1. Coat Corning 96 well
ELI SA plates with SUMJ at 1.0 ug per well in PBS, 100 ul final 15 AUG 2005
volune/wel|l. Store overnight at 4C. On day of use, renpbve coating buffer
and wash plate 3 times wth dH20 and once with TEST buffer. Al washes in
this, assay wbeoybgibe done in this manner, unless otherw secspscirfssed. Add
100 ul of Blocking Buffer to each well. Incubate plate, with shaking, for
30 mn. room tedpeeatayeis Jusid gmi ahet On usE ravasinasleaterivsey E&Fr/ HER- 2
chi mer a/ 3T3 Cr.cell .line his _.assay. 118 1 5 AUG 2005 WD 02/ 066463
PCT/ US02/ 1141"‘.%‘*“(i k " g° }Ef}%ﬁg: *5f5*9.. 2010. 11. 12. 25 3013. 14. 3515.
Choose d|sheMahavnaQSSQHQORééaEnﬁduence Ccllect cells bytrypsinization and
centrifuge at 1000 rp 0 t emperature,_fo m n. Resuspend cells in
starve nedi um andQCoum: gn% e =3iek pi {es

5 2. 28D4C1l0 monoclonal anti-PDGFR antibody (SUGEN,

Inc.).

3 PBS.

4. TBST Buffer.

5 Blocking Buffer (same as for EGFR bioassay).
6

10 PDGFR-P expressing NIH 3T3 cell lysate (SUGEN,
Inc.). '
7. TBS Buffer.
8. TBS + 10% DMSO.
9. ATP.
15 10. MnCl,.
11. Kinase buffer phosphorylation mix: for 10 ml, mix
250 pi 1M TRIS, 200 p)l 5M NaCl, 100 pl 1M MnCl; and
SOpl 100 mM Triton X-100 in enough dH,0 to make 10
ml. .
20 12. NUNC 96¥well V bottom polypropylene plates.
13. EDTA. ‘
14. Rabbit polyclonzl anti-phosphotyrosine serum
(SUGEN, Inc.).
15. Goat anti~rabbit Ig6 peroxidase conjugate (Bicsource
25 ) Cat. No. ALI0404).

16. ABTS.
17. Hydrogen peroxide, 30% solution.
18. ABTS/H.0,.
19. 0.2 M HCl.
30 Procedure:‘

1. Coat Corning 96 well ELISA plates with 0.5 pg
'28D4C10 in 100 pl PBS per well, store overnight at

4° C.
2. Remove unbound 28D4C10 from wells by inverting plate
- 35 to remove liquid. Wash 1x with dH;0. Pat the plate on

a paper towel to remove excess liquid.
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trypan blue. Viability above 90%is required. Seed cells in starve nedium

at a density of 2,500 cells per well, 90 ul per well, in a 96 well 15AUG 2005
mcrotiter plate. Incubate seeded cells overnight at 37 under 5% C02 Start
the assay two days after seeding. Test conpounds are dissolved in 4% DVSO.
Sanpl es arewdhensdsed t her diluted directly on plates with SRG/V®I/BNEM
Typically, this dilution will be 1:10 or greater. Al wells are then

transferred to the cepkipiasqatoaphurihes dudl diditd-om (01 sanple . and
media into 90 | of starve nedi'a. The final  DMSO concentration should be 1%
or lower. A standard $eri3® wmlif.utdtoropmytemmerdtaingsed.ti sogkane. under 5%

CO2 at 37C for 2 hoursy.B Al l. L gapd.: by: di & St ( uM
in warm DVEM t o 1%0 nwaﬁﬁgzggi% Ergezgﬁlthg%&Zlu‘f C! g’%&%'f gg&?ogﬁgf ‘g)j"eﬁ:rémel | ;
pl ace on ice. After 2 HB&T.iPrRUREIENCW Ehrarest towedotied reagdye prepss ed EGF

ligand toscells, 50 ul,per;¥ells d@bias. final concentration of 50 nil.
Positive ~?:ont rol wells rg?:el ve the sane anount of EGF. Negative controls do

not receive EG-. Encubaiéum_liffsaceféﬂ ENTG I HRedyse tedS00c Bapdiifd, . EGF,
an DVENL Ve cofl o, gageidh s BBSTLatel MG, \caelits 100 M der
ELI SA pl ate and wash. Setmapeemmddaureotiopl 68 endvith a m cropi pettor and
honogeni ze cel | terial gy ietpesataesdldg as irgtg ng.,119 ,1 5 AUG 2005 WO

02/ 066463 PCTI|' S02/ 4473°" 2 dispenstig: -t he Hys s buffer, Transfer
| ysate tpoa coated, blpd&etl) MasvredkibBbl SMngdatimf f@r, mins&oaECISA grlatreanst er
cartridge to transfer Lysale ;10 L2 RES! Bocrr.

9. Dilute test compound 1:10 in TBS in 96-well
polypropylene plates.

10. Rdd 10 pl diluted test compound to ELISA plate. To

15 control wells, add 10 pl TBS + 10% DMSO. Incubate
with shaking for 30 minutes at room temperature.

11. &dd 10 pl ATP directly to all wells ‘except negative
control well (final well volume should be
epproximately 100 pl with 20 pM ATP in each well.)

- 20 Incubate .30 minutes with shaking.
1Z2. Stop reaction by adding 10 ul of EDTA scluticn to
each well.
13. Wash 4x with deionized water, twicg with TBST.
14. 2dd 100 jl anti-phosphotyrosine (1:3000 dilution in .
25 TBST) per well. Incubate with shaking for 30-45
min. at room temperature.
15. Wash as in Step 4.
16. Add 100 pl Biosource Goat anti-rabbit IgG peroxidase
conjugate (1:2000 dilution in TBST) to each well.
30 Incubate with shaking for 30 min. at room
tempefature.
17. Wash as in Step 4. .
18. Add 100 pl of ABTS/H,0; solution to each well.
19. Incubate 10 to 30 minutes with shaking. Remove any

35 bubbles.
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5 16. Incubate, with shaking, at roomtenperature for | hr. 17. Renobve

| ysate, wash. Transfer freshly diluted anti Ptyr antibody (1:3000 in TESUp 7005
to ELI SA plate, 100 ul per well. 10 18. Incubate, w th shaking, at room
tenmperature, for 30 mn. 19. Renpve anti-Ptyr antibody, wash. Transfer
freshly diwotoedse3b30SOURCE anti body to ELI SA pl at e(1: EOO0 iRCT/USPESHOT 100 ul
per well). 15 20. Incubate, with shaking, at roomtenperature for 30 mn.

21. Renpve Bl OSQRCE antidboshszwashopTraastern fwigshlithe praepatef ARTSH202
solution to ELI SA pl atge, LHE& 20 22. Incubate, w th shaking,

for 5-10 minutes. Renbyel a%xoy bgFés 1 0f 0 2MH 1 23. Stop reaction

with the additiop;of Redd PIayinl DyR4tech REAHES $AY s@N - By aat egi AVRIOO0
ELI SA reader with test _25 filter set at 410 nM and reference_filter at 630

NM  CDK2/ CYCLIN A ASSktehiat £J49apMi andskrf s -eaddriécrnati A0itf o

seri ne/tghr epat 6.k NBER-ACKINASEY aekakkuman cdk2/cyclin Alin a Scintillation
Proximty Assay (SPA). 30 Materials and Reagents. 1. Wallac 96-wel|

pol yet hyl ene t er 8pht hasade ¥ |4S60) topharears \BEA e kéaRaPoaCELITHED-UD1) . 2.
Amer sham Regi,vug (yB3F] i AT (FANMRs kapmsat al og #AH  9968) . 35 3. Anersham

streptavtdi n coated pol yvi nyl t ol uene SPA beads (Anmersham catal og *RPNO00QO7) .
The beads sw_éﬁml 5 WO 02/ 066463 PCT/ US412104407 be
reconstituted inyPBS MuthowdIswy icaeslogl $D1965ad9z)um at 20 ng/m . 4.

Activat gt cak2l cyel i n A epayme coupl ex pULL 1 8rhdd l.959 §5kboo SHEN

,Inc.).
: heat inactivated 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).

15 6. Growth Media

Mix 500 m)l DMEM, 55 ml heat inactivated FBS, 10 ml
HEPES and 5.5 ml L-Glutamine.

W

7.  Starve Media
Mix 500 ml DMEM, 2.5 ml heat inactivated FBS, 10 ml
20 HEPES and 5.5 ml L-Glutamine.
PBS. .
9. Flat Bottom 96-well Tissue Culture Micro Titer

Plates (Corning Catalog # 25860).

10. 15 cm Tissue Culture Dishes (Corning Catalog

Z5 #08757148) .
11. Corning 9%6-well ELISA Plates.
12. NUNC 96-well V.bottom polypropylene plates.
13. Costar Transfer Cartridges for the Transtar 96
(Costar Catalog #7610).
30 14. SUMO 1: monoclonal anti-EGFR antibody (SUGEN,

Inc.).
15. TBST Buffer.
16. Blocking Buffer : 5% Carnation Inétant Milk® in PBS.
17. EGF Ligand: EGF-201, Shinko American, Japan. '
'35 A Suspend powder in 100 ul of 10mM HCl.- Add 100ulL 10mM
NaOH. Add 800 ul PBS and transfer to an Eppendorf
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5 5. Biotinylated peptide substrate (Debtide). Peptide biotin-X-PKTPKKAKKL
is dissolved in dH20 at a concentration of 5 ng/m . 6. Peptide/ ATP I\/Ié)gafﬂ) ez
for 10 m, mx 9.979 ni dH2O, 0.00125 ml “col d* ATP, 0.010 m Debti dé Jdhd 2005
0.010 M 10 y33P ATP. The ultimate concentration per well will be 0.5 M
"col d" ATP, Debtide and 0.2 pC y33P ATP. 7. Kinas e for 10
m, mix 8. 8@”91 (:Iﬁ%é-"‘ 0.625 M TRIS(pH 7.4), 0.25 M 1M w%"gm I795 "M 10%
NP40 and 15 0.025 ni ;MDTT ded fres priar to use. 8. 10 nM ATP in
dH20. 9. 1M Tris, pH adjue ted‘%%% q4 2B LH% 50 IMMEF 2. 11. IMDIT. 20
12. PBS (G bco Catgl ogr¥rd4h00-s144fFfer13. 0.5M EDTA. 14. Stop solution: For
10 M, mx 9.25 m PBS_. 0.005 .m M ATP. M EDTA, m 10%
Triton X 100 and 1.25'RF ¥f°Fo Sr%‘g}:ﬂ&GSPﬁ”f)e%%ﬂ ghﬁlpgéedﬂfeg qﬁcelpare

sol utions of test conpblbhdsl aflyierbheandesd enl f'llma-JomatHQent ead i @moudgh 5%

DMSO. Add 10 ul to ea WQ|| ar 4 god{(' e qogt rlok use 10 ul 5% DMSO
alone inells. 30 2. DUt B3BF oft¢ 27c37‘(:‘1|ﬁﬂ\§8fut|onvmth21m 2X
ki nase buffer. 3. Add 26r Lﬂxe{mm rx@xeaahl WeN1G, 4.00Agd 101plNafvo, 5200 EDTA
to the negative control_ wells . Jo start _kinase reaction, add 20 pL of

pepti de/ ATP nixture titehci! \H@I‘*onﬂ?fb‘ﬁb]aﬁ MoEPT2nr . without 121 1°5 AUG
1005 WO 02/ 0664637 CT/ iSR! 04407 shaki ng 6 Add 200 pl stop solution to

each well. 7. Hold at |east 10 mn. Eﬁate at approx 2300 rpm for
3-5 mn 5 9. Cotht prad@:usihy e L'?)FC’G §P FaPnr diiderd - 84 9 NasVO,
10 with 90 ml dH20. Adjust'pH to 10. Boil in microwave

for one minute (sclution becomes clear). Cool to
room temperature. RARdjust pH to 10. Repeat
heating/cooling cycle until pB remains at 10.
21. 200 mM NagP04.
15 22, Rabbit polyclonal antiserum specific for
phosphotyrosine (anti-Ptyr antibody, SUGEN, Inc.).
23. Affinity purified antiserum, goat anti-rabbit IgG

antibody, peroxidase conjugate (Biosource Cat #

ALI0404).
20 24. ABTS Solution.
25. 30 % Hydrogen peroxide solution.
26. ABTS/Hx0».
27. 0.2 M HC1.
Procedure: :

25 1. Coat Corning 96 well ELISA plates with SUMO1 at 1.0
ug per well in PBS, 100 ul final volume/well. Store
overnight at 4°C.

2. On day of use, remove coating buffer and wash plate
3 times with dH;0 and once with TBST buffer. All
30 washes in this assay should be done in this manner,

! . unless otherwise specified.

' 3. Add 100 ul of Blocking Buffer to each well. Incubate
plate, with shaking, for 30 min. at room
temperature. Just prior to use, wash plate.

35 4. Use EGFr/HER-2 chimera/3T3-C7 cell line for this

assay.
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VET TPANSPHOSPHORYLATI ON ASSAY This assay is used to neasure phosphotyrosine
levels on a poly(glutamic acid:tyrosine (4:1)) substrate as a means fldr AUGLT(S
i dentifying agoni sts/antagoni sts of net transphosphorylation of the
substrate. Materials and Reagents: 1. Corning 96-well Elisa plates, Corning
Catal og # 2880003 15 2. Poly(glu, tyr) 4:1, Sigma, Cat. Nop/RiD2i& 3.
PBS, G bco Catal og # 450-13DOEB 4. 50 mM HEPES 5. Bl ocking Huffer: Dissolve
25 g Bovi ne Serunt Al bumixcmse SighasCatvimNp #7888, confb08nat. PBS;1fddt er

through 20 a 4 }un filt 6. Purified GST fusion eLn cont ng the
Met ki nase donai n, ‘Efe]rr bﬁctrws*ﬁs‘lﬂﬂuﬂ & §en /£ ueoug ﬂ\sﬁ II%
H20) DWVsO. 25 9. 10 rri\é‘aqtmu&e(ndblié))uré(dmmﬁ man5' -tri phosphat e, Si grra

Cat. No. A-5394. tion uffer for 1 m_1|v|
HEPES at pH 7.5 V\f}t h é%zf 5, ﬁ%ﬁﬁBﬁ“ T?C 5 59 oy a%%gué%‘ﬁw‘q%y\f’hovanadate
and 1 nL 3M sodi um chlorymkn bAue30VE88h AL My GbLRE. 50%. idX: ATP: RedctSesn

M xture: for 10 nmi, mé 41?11 S:L %ont?%?‘%?% %hldg;}g g},agg 9 9@0 rgelg 1 M ATP

in 9.56 nL dH20. 12. gatlve xture:
35 1 M manganese chl orp@e waillg. §0nul dpepove 3. lNUN@@Gwﬂbllmwm:\tt@m

ol ypropyl ene pl ates,. ﬁg&!le 6 ol L0440-
5)4 >é(lc:)l eg%/l fic IOCat al og Zoggéé%%gﬁwf%@ﬁ%%glgﬂo %%’3%%% %quyn §§$%
for 100 nmL, mx 10 nL % BBEAN PBS, 0.5 ML 5% Carnation Instant M| KOO in PBS
and 0.1 ﬂk 0.1 M sodi ugm art Q@l\éaggggg,et&g &8 4 S 18.dB8]g . Rabbi t pol ycl onal
S

ant opho ot yr osi ne ant i bod
Test compounds are dissolved in 4% DMSO. 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

15 cell plate at a further 1:10 dilution (10pil sémple
and media into 20 pl of starve media. The final
DMSO cconcentration should be 1% or lower. A standard
serial dilution may also be used.

5. Incubate’ under 5% CO, at 37°C for 2 hours.

20 10. Prepare EGF ligand by diluting stock EGF (16 5 uM)
in warm DMEM to 150 nM.

11. Prepare fresh HNTG* sufficient for 100 ul pe} well;
place on ice;

12. After 2 hour incubation with test compound, add

25 prepared EGF ligand to cells, 50 ul pes well, for a
final concentration of 50 nM. Fositive control
wells receive the same amount of EGF. Negative
contrecls do not receive EGF. Incubate at 37° C for 10
min.

30 13. Remove test ccmpound, EGF, and DMEM. Wash cells

' once with PBS.

14. Transfer HNTG* to cells, 100 ul per well. Place on
ice for 5 minutes. Meanwhile, remove blocking
buffer from ELISA plate and wash.

. 35 " 15. Scrape cells from plate with a micropipettor and

homogenize cell material by repeatedly aspirating
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Sugen, Inc. 17.CGoat anti-rabbit horseradi sh peroxi dase conjugated

10anti body, Bi osource, Inc. 18. ARTS Solution: for 1 L, mx 19.21 g citIr5i&UG 2005
acid, 35.49 g Na2HPO4 and 500 ng ABTS with sufficient dH20O 19.to nake 1 L.
ABTS/ H202: m x 15 nlL ABST solution with 2L B202 five 15m nutes before use.
20.0.2 M HO Procedure: 1.Coat ELISA plates with 2 pg Pol y(gcg- Tcé% in 100
pL 202. PBS, ¥ 8r8%d%%ernight at 4 C. Block plate with 150 pldf' B H8A / PBS
for 60 mn. 3.Wash plate.twice with PBS ,once wth 30 _Hepes 4. buffer pH
7.4. Add 50 pl of the GF'futetP¥KiTdse t%é’ gﬁl‘gv\eﬂ”s‘.s gﬁ‘(fg&ﬂr*i‘fi ed“kfhase is
diluted with Kinase D Lutdon tuf2ecatlkicnabl cokedntwaathietn E3IcRl gdibee 100r,
nglwel |.) 5.Add 25 pL of the test compound (in 4% 0 .or O al one 6. (4%
in d20) for controls P3®ptat®an E‘glséefh e Tﬂla‘gsgeuvgégnﬁ5ﬁﬁ‘?¥%rx?¥w%t?or 15
m nutes. 7.Add 25 pL oto4thardIMtEl2 to the negative control. 30wells. 8.Add
25 pL ATP/ MnCl2 m.xture to the all other_wells 9. (except the_negative
control s)Y Incubate fo n%ukﬁﬁtn?’ K’dl(}hzé“fiéﬁgf rr‘—fﬂfEY[?IO(,&1 ton tegﬁ"PéScf?anL

10. Wash plate 3x with ABST. 3511. Add 100 L rabbit polyclonal anti-Ptyr

diluted 1:10,000 in Angj Didytion _Buff Jo I, 4123.1.5 AUG 2005
WD 02/ 066463 PCT/ Egozvéé’gg‘?é’ilrrcsu%aet'e,"’ax%gf h'f%%’téﬁeﬁ%?ﬁa%%rl A RS
one hour. 12. Wash pl Bter B3nteikddyTEST3008. i TRAD BicoEddfde pHRPe cohfigat ed
anti-rabbit antibody 3 1¢e:6w9e0'(i in Anti body Dilution buffer. Add 100 pL

t

per well and incubate at Toomtenperature, with shaking, for one hour. 14.
Wash plat@ 1X wi t hBPESIncubate, with shaking, at room temperature, for 30

min.

19. Remove anti-Ptyr antibody, wash. Transfer freshly
diluted BIOSOURCE antibody to ELISA plate(1:8000 in_
TBST, 100 ul per well).

15 20. Incubate, with shaking, at room temperature for 30

min. .

21. Remove BIOSOURCE antibody, wash. Transfer freshly
prepared ABTS/H;0, solution to ELISA plate, 100 ul

per well.

20 22. Incubate, with shaking, for 5-10 minutes. Remove any
 bubbles.

23. -~ Step reaction with the addition of 100ul ef 0.2M RKC1
per well.

24. .Read assay on Dynatech MR7000 ELISA reader with test

25 . filter set a2t 410 .nM and reference filter at 630 nM.
CDK2/CYCLIN A ASSAY . ‘

This assay is used to mezsure the in vitro
serine/threonine kinase activify of human cdk2/cyclin A in a
Scintillation Proximity Assay (SPAR).

30 Materials and Reagents.
'/ : 1. Wallac 96-well polyethylene terephthalate (flexi)
“ plates (Wallac Catalog # 1450-401).
2. BRmersham Redivue [y°’P] ATP (Amersham catalog #AH
9968) .
35 3. Amersham streptavidin coated polyvinyltoluene SPA
" beads (ARmersham catalog #RPNQ0007;. The beads should
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15. Add 100 gl of ABTS/ H202 solution to each well. 10 16. If necessary, stop
t he devel opnent reaction with the addition of 100 | of 0.2M HCl1 per w%l 005
17. Read plate on Dynatech MR7000 elisa reader with the test filter Ajf(?
NM and the reference filter at 630 nM 15 | G--1 TRANSPHOSPHORYLATI O\I ASSAY
This assay is used to neasure the phosphotyrosine |level in pol y&gl ut am
aci d: t yr osi R&S pYU96$¥63f or the identification of agonists/ant&§dths é““bf
gst-1G--1 transphosphorylation. of a substrate. 20 Materials and Reagents:
1. Corning 96-wel | Elil=a qﬂC@t?ésT,ii’-Etede?Py‘:E(ﬁ‘fu-tthym): pagn¥siGhgwa Cat. No. P

0275. 3. PBS, G bco 45 4. 50 nM HEPES 25 5. TBB Bl ocki ng
Buffer: for 1 L, mx 1%%1 1 SAa golﬁg%‘[%s (pH 7.5), 58.44 g sodium

chloride and 10 M- 1%)@5@2@ C6k2PQY¢hI'ed% GSTEyMhgs conppedt pRrL Limgt dirninng
the G-I Kkinase domad,crh (cg_uggn,,qb@gN% §r007) TEST Buffer: for 1-L, mx 6.057
g Tris, 8.766 g sodiumchloride and “m’ TVEEN-20 with enough dH2O to
make 1 |iSter. 8. #49% DNSOtimyWated- peppide MbstFame APPPEAdeHROPPige. 2X

Ki nase Dilution Buffer I E ), 0.4 nmL 5%
BSA in dH20, 0.2 ni obllgl\ﬁ%zw%gbﬁxu%k%g)% LT ggs?(}gﬁﬁo%/ &) 407 sadi um

orthovanadat e and 1 nmCoRaundd@tarfchfor ite'™wi t h enough dH20 to nmake 100 ni.

11, 4X ATP Reaction Mpddeie e Wctibre o014 it Inb MNELZ randio 008 N
0.01 MATPand956m_ H20. 7gfatlve Control s. M xt ure:

0.4 m 1
M manganese chl ori de 949 13566‘ln1_°8}'d2 B30 IQL]jIQIC’“é‘)GDﬁBHLd‘?/ st t00t91 10 ml

pol ypropy ene pl ates. y*3p 275Q0 mE@I&m&@'ﬁ%@ceﬁ5raﬁﬂbhbﬁéiy da 1ukdion
Buffer: for 100 nilL, n1x 10, M. 5%
be 0.5 puM "cold" ATP, 0.1 pg Debtide and 0.2 pCi y33p

ATP.
7. Kinase buffer: for 10 ml, mix 8.85 ml dH,0, 0.625 ml
TRIS (pH 7.4), 0.25 ml 1M MgCls, 0.25 ml 10% NP40 and
15 0.025 ml 1M DTT, added fresh just prior to use. |
10 mM ATP in dHz0.
S. 1M Tris, pH adjusted to 7.4 with HCi.
10. 1M MgCl,.
11. 1M DTT.
20 12. FBS (Gibco Catalog # 14190-144).
13. 0.5M EDTA.
14. Stop solution: For 10 ml, mix 9.25 ml PBS, 0.005 ml
100 mM ATP, 0.1 ml 0.5 M EDTA, 0.1 ml 10% Triton X-
100 and 1.25 ml of 20 mg/ml SPA beads.
25 Procedure:
1. Prepare solutions of test compounds at 5x the
desired final concentration in 5% DMSO. ARdd 10 ul
to each well. For negative controls, use 10 ul 5%
DMSO alcne in wells,
30 2. Dilute 5 pl of cdk2/cyclin A solution with 2.1 ml 2x
' kinase buffer.
3. 2dd 20 ul enzyme to each well.
4. Add 10 pL of 0.5 M EDTA to the negative control
wells.
35 wg. ) To start kinase reactlon, add 20 pL of peptide/ATP
mixture to each well Incubate for 1 hr. without
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10 BSA in PBS, 0.5 nL 5% Carnation Instant Non-fat MIk(r) in PBS and 0.1
nm. 0.1 Msodiumorthovanadate in 88.4 nL TBST. 16. Rabbit Pol ycl onal 15 AUG 2005
ant i phosphot yrosi ne anti body, Sugen, Inc. i5 17. Goat anti-rabbit HRP

conj ugat ed anti body, Biosource. 18. ABTS Solution. 20. ABTS/ H202: mx 15 niL
ABTS with 2 L, ymnutes before using. 21. 0.2 MHCL in 2
Procedure: k‘%%g ”§3ISA plate with 2.0 g / well Poly(d u, T;?%%Qﬂ.mgp.lgna
P0275) in 100 }pl PBS. Store | ate overnight at 40 C. 2. ash plate once
with PBS. 25 3. Add 1005%2% BB Bl ocking Buffer to each well. Incubate
plate for 1 hour wgth sjg@&pm;) ai1 rseem sbg@m@tw @zch wWash plate once with
PBS, then twce with 50 Hepes buffer .5. 30 S. Add 25 L of test
conmpound in 496[ME&)(obﬁ%&qmﬂF %ﬁfsdlﬂat?hg a stock solution of 10 mM test
conmpound in 100% OWBO vgdin dbPdbe e Qbﬁf@x @30%d-ph0.78rng-of m@s! - 1 G- 1

ki nase in 50 pl Klnase Dilu-ti4n Buffer) to all wells. 35 7. Start kinase
reacti on by addi ng® 25115°%E BAFReYELPBnT A5 F A3B1I665TNEFBB! 066463

PCT/ 1150210140 M xture to all test wells and positive control wells. Add
25pl 4X Negative Controls Mxture to all _negative control wells. Incubates

for 10 mi nut e¥ETWFIANSPERSTRPHIATIOM PEf®rature. 5 8. Add 25pl 0.5M EDTA

(pH 8.0) to all wethss a@sa;)/\&ﬁé? uzkal €odxeddile BRERULLebs1A0. 1A 5 bl
pol ycl onal antl-phqgg rosine antlsera at. a dilution of 1:10,000 in 100I

Ant i body Di | uPPéY CRFLFIEYREPERS [fichibat ECRAERTENERI AREAS FOm 10
tenperat e f o8edtping ldgoissds/phakgonbst & e t9 transphosphorylation

of the substrate.

Materials and Reagents:

1. Corning 96-well Elisa plates, Corning Catalog #
25805-96. '
15 2. Poly(glu, tyr) 4:1, Sigma, Cat. No; P 0275.
3 PBS, Gibco Catalog # 450~1300EB
4. S0 mM HEPES
5. Blocking Buffer:. Dissolve 25 g Bovine Serum ARlbumin,
Sigma Cat. No A-7888, in 500 ml PBS, filter through
20 a 4 pm filter.
6. Purified GST fusion protein containing the Met

kinase domain, Sugen, Inc.

7. TBST Buffer.
8. 10% agqueous (MilliQue H,0) DMSO. )
25 9. 10 mM aqueous (dH;0) Adenosine-5'-triphosphate, Sigma

Cat. No. R-5304.
10. 2X Kinase Dilution Buffer: for 100 ml, mix 10 mL 1M
HEPES at pH 7.5 with 0.4 mlL 5% BSA/PBS, 0.2 mL 0.1 M
sodium orthovanadate and 1 mL 5M sodium chloride in
30 88.4 mL dH:0.
11. 4X ATP Reaction Mixture: for 10 mL, mix 0.4 nmL 1 M
" manganese chloride and 0.02 mL 0.1 M ATP in 9.56 mL’

dH20.
12. 4X Negative Controls Mixture: for 10 mL, mix 0.4 mL

35 1 M manganese chloride in 9.6 mL dH:0.
'~ 13. NUNC 96-well V bottom polypropylene plates, Applied
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12. Add 100 pL Biosource anti-rabbit HRP at a dilution of 1:10,000 in
Antibody dilution buffer to all wells. Incubate, with shaking, at robbAUG 2005
tenperature 15 for 1 hour. 13. Wash plate as in step 9, follow with one
wash with PBS to reduce bubbles and excess Tween-20. 14. Devel op by addi ng

| 001/ wel | ABY8/hide@d6s 0 each well. 15. After about 5 m nut ecwesadoomn: ELI SA
reader with 20 test filter at 410 nmand referenced filter at 630 nn. BRDU

| NCORPORATI ON ASSAYS THeitotibid fgtasedys ©sé2@¥d | s engineered to express a
sel ected receptor @nd ate the effect of a compound 25 of interest
on the activity 01;L gggrﬁmﬁd@d%d DNA synt hesis by determ ning BrduU

i ncorporation int é)5t heP—l}NﬁquY]éJ-Lfl@rtllQW ﬁgfmericen si00 edgents abdndprodeedure

are general to each ofg ng/"lgs old gsBrﬁS LS %%ﬁagﬁ ?ﬁigﬁim ¥Yaki ances

in specific assays are note er| a appropriate
ligand. 25 The appropr aadeOengmln@erieﬁ cetiism Srtindddddatel ing8Reagemt: 10
mvi in PBS (pH 7.4) (Bg |nger Mannhei m Germany). 35 4. Fi xDenat:
fixation solution (ready use) (Boehringer Mannheim Gernmany). 126 1 5 AUG
2005 WO 02/ 0664631PCT/ RJS@Qi‘OM@WCQOEalOantcﬁbwmyrqmmseanbhbeﬁmal

anti body co::jucazcd % dase (Boehrincer Mannheim Gernmany). 6. TMB
Substrate Sol ution: tetraneth y enzi di ne (TVB, Boehringer Mannhei m

Germany) 7. RBS WaSBEngnSbtiakut horxeppsishHperogideseAlcpuibaat®dvi ne (BSA),
fraction,y powder (SiggRt:khef GalosERrce USH . CGeneral Procedure: 1. Cells
are seeded at 8000 cells/well_in 10%CS, .2 MM Gn 10 in DMEM in a 96 well
plate. Cells are LBecubAETy Fplution: for 1 L, mix 12.21 g citric ac1d

35.49 g Na;HPO, and 500 mg ABTS with sufficient dH.0
to make 1 L. _
19. ABTS/H20z: mix 15 mL ABST solution with 2pL H,0, five
15 minutes before use.
20. 0.2 M HC1
Procedure:
1. Coat ELISA plates with 2 pg Poly(Glu-Tyr) in 100 plL
PBS, store overnight at 4 ° C.
20 2. | Block plate with 150 pL of 5% BSA / PBS for 60 min.
Wash plate twice with PBS, once with 50 mM Hepes
buffer pH 7.4.
4. Add 50 nl of the diluted kinase to all wells.
(Purified kinase is diluted with Kinase Dilution
25 3uffer. Final concentration should be 10 ng/well.)
5. Add 25 plL of the test compound (in 4% DMSO) or DMSO alone
(4% in dH;0) for controls to plate. '

6. Incubate the kinase/compound mixture for 15 minutes.
Add 25 pL of 40 mM MnCl, to the negative control
30 wells.

/ . 8. Add 25 plL ATP/ MnCl; mixture to the all other welle
) (except the negative controls). Incubate for 5 mie.
S. Add 25 pL 500 mM EDTA to stop reaction.

10. Wash plate 3x with TBST.
35 11.77Add 100 pL rabbit polyclonal anti-Ptyr diluted
1:10,000 'in Antibody Dilution Buffer to each well.
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overnight at 37 Cin 5% C02. 2. After 24 hours, the cells are washed with
PBS, and then are serumstarved in serumfree medium (0% CS DVEM wi t1hf QU695
BSA) for 24 hours. 15 3. On day 3, the appropriate ligand and the test
conpound are added to the cells sinultaneously. The negative control wells

recei ve serumhfd-R6s ngM wth 0.1%BSA only; the positive copi¥,plemelkS
receive the Iigancf ut no test conpound. Test conpounds are 20 prepared in

serumfree DVEM wi th |igand.id 396 wekkinp! ale,r 200 Seidally, ikyée&JBor /
test concentrations. 4. After 18 hours of |igand activation, dilufed Brdu

| abel i ng reagent (1:108°%Ah- DVEM 0.1% BSA) is added 25 and the cells are

incubated with Brgd) (fash concents atkansddrpM for 1.5 hours. 5. After
i ncubation with | abeling reagent, the médium is renoved by decanting and

tapping the invertdd Brhtke ohosopEser FRBwePD I HadschantdolragbPén PRt Bkt 30

(50 pl/wedl) and the platgsodr en Rewbabed BildoOQR Jumeerat ure 105 45
m nutes on a plate shaker. 6. The Fi xDenat solution is thoroughly renoved by

decanting and tappi ng PRE TSierdéd IprabPateth IRGPTet PGkt U Ikt | K18 added

(5% dehydrated m |k inskPBSna5 t200cBk/ Weht) as a bl ocking' solution and the
plate is incubated.for 30 m nut at _rogmtenperature on a 127 15 AUG 2005
5 10 15 20 25 30 %oz?’%)%%zig??tﬁcﬁ‘ugb‘il/[’o 397 plate shaker. 7. The bl ocking

solution is removes. byadecrou iylg o@n@BTS hE,08e5bBu i én ashadronegiwi th PBS.
Anti-BrdU-FOD solution (1:200 dilution in PBS, 1% BSA) is added .
10 16. If necessary, stop the development reaction with the
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.
15 IGF~-1 TRANSPHOSPHORYLATION ASSAY _
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.

20 Materials and Reagents:

1. Corning 96-well Elisa plates.

2. ~Poly (Glu-tyx) (4:1), Sigma Cat. No. P 0275.
3. PBS, Gibce Catalog # 450-1300EB.

4. 50 mM HEPES ’

25 - 5. TBB Blocking Buffer: feoer 1 L, mix 100 g BSA, 12.1
gTRIS (pH 7.5), 58.44 g sodium chloride and 10 mL
13TWEEN-20.

6. Purified GST fusion protein containing the IGF-1

kinase domain (Sugen, Inc.)

30 7.  TBST Buffer: for 1 L, mix 6.057 g Tris, 8.766 g
sodium chloride and 0.5 ml TWEEN-20 with enough dH:0
to make 1 liter. -

4% DMSO in Milli-Q H,0.
S. 10 mM ATP in dH,0.

35 10. 2X Kinase Dilution Buffer: for 100 mL, mix 10 mL 1 M

HEPES (pH 7.5), 0.4 ml 5% BSA-in dH,0, 0.Z mL U.1 M
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(50 I'/well) and the plate is incubated for 90 mnutes at.room tenperature

on a plate shaker. 8. The antibody conjugate is thoroughly renoved by?15 AUG 2005
decanting and rinsing the wells 5 tines with PBS, and the plate is dried by
inverting and tapping on a paper towel. 9. TMB substrate solution is added
(100 pl/wel | aaRfecdcpcubated for 20 minutes at room tenperatpFeuQRod; Pl ate
shaker until color developnent is sufficient for photometric detection. 10.
The absorbance of the Egvggggg{gda,a& 1418 B <biDumdiad  wavel engt h"
node with a filter reaft |ng at nm as a reference wavelength 3 on a

Dynat ech ELI SA pl at e widdemouBGFE it ice theBed UOP nolbr por at| on Assay

Materi al s and Re nt s; , %gég”(To 04 J

373/ EGFRC7. EG-- ﬁ‘guce(f %Eeﬂr\/%%gg}.'lg%nMBrd n%:ég)? oratl on gé % @g%hterl aI S
and Reagents: 1.Muse M@i: 204 ¢ TeRHOBET- C.01 Mt aTP Inghah)2 6 mL deO

2. 3T3/ EGy / HerZ{jLEﬁuﬁ%aﬂeﬂvfehcenk%z; Mimr% AoaRi §) ¢ EO1 1 RdiGRAnese

Her - 4-driven Er ncor poration Assa Mat eri al s and Reagents: 1. "Mouse EGF,
201 (Toyobo Co., Ltd., ciygsaide. ip. °3 /fETGF‘?lHZHeM/ EGFr (EGFr with a Her-4

kinase domain). 35 PREnd neueed: Bydkbingp ggtfoggléﬁéay adbderials and
Reagents: 128 1 5 AUG 2005 V[Eg%/gg6463 P 4a' 5 10 15 20 25 30
2 .
15. Antibody Dilution Buffer: for 100 mL, mix 10 mL 5%
10 BSR in PBS, 0.5 mL 5% Carnation Instant Non-fat

Milk® in PBS and 0.1 mL 0.1 M sodium orthovanadate
in 88.4 mL TBST.

16. Rabbit Polyclonal antiphosphotyrosine antibody,
Sugen, Inc.

15 17. Goat anti-rabbit HRP conjugated antibody, Biosource.

18. ABTS Solution.

'20. ABTS/Hz0z: mix 15 mlL ABTS with 2 pL H:0, 5 minutes
before using. '

21. 0.2 M HCl in dH.O.

20 Procedure:

1. Coat ELISA plate with 2.0 pg / well Poly(Glu, Tyr)
4:1 (Sigma P0275) im 100 pl PBS. Store plate
overnight at 4° C. '

2. ash plate once with PES.

25 3. Add 100 pl of TBB Blocking Buffer to each well.
Incubate plate for 1 hour with shaking at room
temperature.

4. Wash plate once with PBS, then twice with 50 mM
Hepes buffer pH 7.5.

30 S. Add 25 pL of test compound in 4% DMSO (obtained

. by diluting a stock solution of 10 mM test
compoﬁnd in 100% DMSO with dH;0) to plate.

6. Add 10.0 ng of gst-IGF-1 kinase in 50 pl Kinase
_Dilution. Buffer) to all wells. .

35 7. Start kinase reaction by adding 25pl 4X ATP Reaction
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35 1. Human PDGF B/ B (Boehr_ncer Mannheim GCermany). 2. 3T3/EGFRcY.

FG-- |1 nduced BrdU I ncorporation Assay Materials and Reagents: 1. Hunahd AUG 2005
FGF2/ bFG- (G bco BRL, USA). 2. 3T3c7/EG-r |1GPl-1nduced BrdU I ncorporation
Assay Materials and Reagents: 1. Human, reconbinant (G511, Promega Corp.,
USA) 2. 3T31 l.r nsul i n- I nduced BrdU | ncor porati on Assay l,abs and
Reagent s: V:Orclas: "%L crystalline, bovine, Zinc (13007, G bchWEE‘E'RNﬁSA .
3T3/ H25. EGP—I nduced B dU IncoLgorﬁtlon Assa Material s e}znd Reagents: 1.
Reconbi nant human HGF (€&t 2Ro-"279- HG“tR&B‘éys’t‘gﬁsto Wﬂ:V USAIC2. BxPC- 3
cell's (ATCC CRL-1687). weEﬂQCEdHﬂ& 23p1 Qo hegateveeedetrsts MGG eel ts/well in
RPM 10% PBS in a 96 well plate. Cells are incubated overnloght_ at U 31 C
in 5% C02. 2. After 24“@6&Févetﬁ%p%é:lll dedl - WABRBEE R T K PBS, 0 MdUtehen are
serum starved in 100 ukw%er gRrkiee artecbdém téRBMaM{—é’I 0.1% BSA) for 24

hours. 3. On day 3, 25 | containi nbg E}%ﬂa gared at 1_g/m in RPM wth
0. 1% BSA; 5fi nal HEF coﬁ’éid FSH$00- SN g Bﬁd Bstteonpbuifdd Sare added to the

cell's. The negatige C%Tsﬁoglg\@y&xrﬁc@; \Tgs@SB{Jﬁ@fumfree RPM with 0.1%
BSA only; the p03|t|ve control cells receive the Iigand (HGF) but no test

conpound. Test ca@fpoufids! éﬁébbFefb‘ﬁr)éﬁ-oé‘talS%IFﬁEEh‘?ﬁéh?tﬂ%&Inecéﬁ‘ééﬁ?‘f’%\t i on
in serumfree RPM wit Rl Lgandutfo@ 6 1129, b0 WG @HYP Bitibody Dilution
Buffer to 211 wells. Incubate, with shaking, at room
10 temperature for 1 hour.

11. Wash plate as in step S.

12. Add 100 pL Biocsource anti-rabbit HRP at a dilution
of 1:10,000 in Antibody dilution buffer to all
wells. Incubate, with sheaking, at room tempeﬁature

15 for 1 hour.

13. Wash plate as in step 9, follow with one wash with
PBS to reduce bubbles and excess Tween-20.

14. Develop by adding 100pl/well ABTS/H,0; to each well,

15. After sbout 5 minutes, read on ELISA reader with

20 test filter at 410 nm and referenced filter at 630
nm. |
BRDU INCORPORATION ASSAYS
The fcllowing assays use cells engineered to express a
selected receptcer and then evaluate the effzct of a compound
25 éf interest on the activity of ligand-induced DNA synthesis by
determining BrdU incorporation into the DNA.
ﬂ The following materials, reagents and procedure are
generél to each of the following BrdU incorporation assays.

Variances in specific assays are noted.

;30 Materials and Reagents:
A . 1. The appropriate ligand.
2. The appropriate engineered cells.
3. BrdU Labeling Reagent: 10 mM, in PBS (pH 7.4) (Boehringer
Mannheim, Germany).
35 4. FixDenat: fixation solution (ready to

use) (Boehringer Mannheim, Gerﬁany).
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10 15 20 WO 02/ 066463 PCT/ USO: / 0440" well plate: and serially diluted to
give 7 test concentrations. Typically, the highest final concentr at U600
test conmpound is 100 M and 1:3 dilutions are used (i.e. final test -
compound concentration range is 0.137-100 M. 4. After 18 hours of |igand
activation, Wwa.¢3okdsk3 0f diluted BrdU | abeling reagent (1:10&#wvsoReMy: 0. 1%
BSA) is added to each well and the cells are incubated wth BrduU (fi nal

concentration is ;LOp ieT s i er, roce Sane
as General Procedife. ‘“Th”e‘%‘i%néﬂgso?%o@ S%?en%\%eg%& gec%ﬁ? T and
the wells are washed amr:ehvpeum)ﬁﬁsseAmEpeBer:iOBansmleqmuoGe(rmafLQD di | ut| on
in PBS, 1% SSA) i _/vveII t he iLn d

m nutes at roomt rrper uréeu]bon a lugggﬁ hc tg ﬁgﬁggng‘g?g{lgl ocedure.
9. Sanme as Ceneral Pr o&@dmmgen@dansanemasGml Procedure. EU -=C-C
Assay This assay LS us I 0 ClLEVit agai nst PDGF- R,
FG-- R, VI aFGFI70r 51%61»?9“ S%I%ngxﬂp uﬂggr%esangbu?alxry expressed by
HUV- EC cel I's. 25 BAY okllbmwsh Rovd ner yPERhi Zer3qONCECYCporlks  (Higrem

unbi lical vein endot hglim - Lelds, ©A KEI‘I can Type Culture Collection,

cat al ogue no. 1730 CRL Wash with Dul becco's phosphate- buffered saline
(D-PBS, obt aﬁﬁéérﬁlomwwm cat al ogue no. 30 14190-029) 2 tines at

about 1 m /19 cnPcef1}issdiesddiddii=R sbbas&lﬂémumﬁemtbso 950 c1in
trypsin- EDTA in non-enzymatic cell diss ]5 a}tlon sol utlon (S| ma Chem cal
[0)

Conpany, 1Bat al ogue no*? CMBh4)in ar3e ye sl Prﬁﬁelﬁijuﬁ?‘f’tﬂl ng

0.25% trypsin/1 mM EQTA £63 00, tCaHALOgHEs 110:0,25200- 049) in the cell 35
di ssoci ation solution.. Trypsinize wth about ‘'m /25-30 cn2 of tissue

culture flask.forA&bent24 mours.edhet c87Ls #¥¢ erasteld with PBS, and then
are serum-starved in serum free medium (0% CS DMEM

with 0.1% BSA) for 24 hours.

15 3. On day 3, the appropriate ligand and the test
compound are added to the cells simultaneously. The
negative control wells receive serum free DMEM with

.. 0.1% BSA only; the positive control cells receive

the ligand but no test compound. Test compouhds are

20 prepared in serum free DMEM with ligand in a 96 well
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

25 and the cells are incubated with BrdU (final

concentration=10 pM) for 1.5 hours.

5. Rfter incubation with labeling reagent, the medium
is removed by decanting and tapping the inverted
plate on a paper towel. FixDenat solution is added

30 (50 pl/well) and the plates are incubated at room
temperature fcr 45 minutes on a plate shaker.

6. The FixDenat soluvtion is thoroughly removed by
decanting and tapping the inverted plate on a paper
towel. Milk is added (5% dehydrated milk in PBS,

35 200 pl/well) as a blocking solution and the plate is

incubated for 30 minutes at room temperature on a
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130 1 5 AUG 7005 WO 02/ 066163 PCT/ US02/ 04407 have detached fromthe fl ask,
add an equal vol une of ass2v mediumand transfer to a 50 m sterile 15AUG 2005
centrifuge tube (Fisher Scientific, catal ogue no. 05-539-6). 2. Wash the
cells with about 35 m assay mediumin the 5 50 ml sterile centrifuge tube
by adding thgaasyayeiedium centrifuge for 10 mnutes at apprui@Rlaky 200x
g, aspirate the supernatant, and resuspend with 35 mM D PES. Repeat the
wash two nore tinmes with DPBS resuspend the cells in about 1 ml assay

medi um 15 cn? of tissRTUl tﬁﬂaé‘eﬁ ask. Assay nmedi um 10 consists of F12K

medi um (G bco BRLj. Cat’Blh@Q:w.QJd‘)QnQZEﬂu?ﬂtDaﬂ)ls aehdIeVbheakcknachg vaied fet al
bovi ne serum Count th cel | Coul t er Caunt ) (Coul

El ectronics, Inc.) and%?:\%ld”eé?séﬁ nﬁﬁfﬁﬁ#t%ﬂcﬁé’l&éﬂ %?g Bar "%‘ur%u ~FOD
concentration of 0. 8- L@L‘b@.o]rﬂa'lcebbsamutﬂ@ 3n Add, ce%l BSA(D 96-a@idd
flat-bott mplates at 1.0 x 10' .cel ubat e -24h
at 37C, 5% . DAY éll&g & uﬁn?mBg‘Fo‘P]d“teeéts &6’&613%8 tF?T a%ons in 20
separate 96- vveII pl at es:,mgfmaeraa:l IrpohOt pivpere tdowen ono 20plktelsehakde. sane assay

medi um as nentioned i n,day. t Titratl are_nmad addi ng
90 pl/well of tegﬁe co?pl‘o%n %b%dgoﬁg“ﬁ?%‘% tlhs |né3|ug\/\2Vl &8 nc%‘%th? ation) to
the top well of a pardecantdmgleatertnsimn.tIB med lishé simek wish RRsypound is
25 usually 20 nMin QQcPi M gk Qi3 n O.
A diluent nmade up to 2% O |p§ aseszéy neid%(r;égj(]é%ZK 388 @QQ}CE?%;F& o?ﬁé)ngvs
serum ild used as di | ueares drovele t est conpound titrations in order to

dilute the test conpounsk ylrdearet BE130:1dNER GRRERNt\BYI §m(aeﬁfﬁ &g Add
this diluent to the remaining wells in the colum at 60 Take 60 |

from the 120 | of ZOOIWLTB&GF EEFpORNEL TS i3n TACT AEMPEFEHRTE Ut 2 t he
colum and mx with tfﬁﬂéﬁbIshake&hensemO@mhdﬁﬂdevﬁidﬂmantcQbuaﬁffﬂ&&éhﬁﬂ) 1

fromthis.well and mx_wt the |Qt§§t1heth|rd well of the colum, and
so on. until two-fold E?Srl 2603
15 10. The absorbance of the samples are measured at 410 nm

(in "dual wavelength" mode with a filter reading at
420 nm, as a reference wavelength) on a Dynatech
ELISA plate reader.
EGF-Induced BrdU Incorporation Assay
20 Materials and Reagents:
1. Mouse EGF, 201 (Toyocbe Co., Ltd., Japan).
2. 3T3/EGFRc7.

EGF-Induced Her-Z-driven BrdU Incexpoxaticn Assay

Materials and Reagents:

25 1. Mouse EGF, 201 (Toyobo Co., Ltd., Japan).
2. 3T3/EGFr/Her2/EGFr (EGFr with a Her-2 kinase
domain).

EGF-Induced Her-4-driven BrdU Inccrporaticn Assay

Materials and Reagents:

30 1. Mouse EGF, 201 (Toyobo Co., Ltd., Japan).
! 2.  3T3/EGFr/Her4/EGFr (EGFr with a Her—-4 kinase
domain). '

35 PDGF-Induced BrdU Incorporation Assay

Materials and Reagents:
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WO 02/ 066463 PCT/ 0S02nu40 titrations are conpleted. \Wen the
next-to-the-last well is mxed, take 60 | of the 120 | in this wel | 1arfW6 2005
discard it. Leave the last well with 60 | of DWVBSQO nedia diluent as a non-
test conpound-containing control. Make 9 colums of titrated 5 test
conpound, ewaugveh@s triplicate wells each for: (1) VEGE (BbT/A&FHed4from
Pepro Tech Inc., catal ogue no. 100-200, (2) endothelial cell growh factor
(ECGF) (al so known asuaekdi encfibroblmshrghget hviRehoin, afealzdy) .(obt ai ned
from Boehrincer _Mannheim Biochenica, catal ogue no. 1439 600), or, (3) human
10 PDGF B/ B (127@--956§T§2]éﬁfﬁﬁ6er Mannhei m Germany) and assay nedia
control . ECEnrcamRmcas BrBUCPAtstpsradsidnnasedium heparin. 2. Transfer 50
pl/well of the test conpound dilutions™ to the 96-well|l assay plates

cant ai ni ng Mecerigls @p¥oRe3geRrE$] s/ 100 |/well of the HUV-EC-C cells from
day 0 and incubate -Zuhaat FeF2 bré @eco3BRLN tsaplicate, add 50 [ /well of
80 pg/mM VEG-, 20 ng/n 526& or nedia control to each test conpound
condition. As wi&h tRe3Fé6EEbnpounds, the growth factor concentrations 20
are 4X the degir-agduicedl peEUCERtsRIdULickdSAsERe assay nmedia fromday O step
2 to make the concentrations of growh factors. incubate approxi mately 24
hours at 37&atsgieds. am |1 have 50 | test conpound dilution, 50 I
growm h. factor ar. negaznandedéfbiamel (651 1yWhpebmédd wdd.6S tsp) 200 25

|/ wel | Egt al . Th;s th Tg? g {Dcent rati ons of test conpound and growth
factors becone 1X-onc & g hi ng has been added to the wells. DAY 2 1. Add
3Ht hym di nanfsAiEmsIamcedt BEdQ UBnemxpokRi666psasy 30 1 C/well (10 pl/well
of 100 C/m  sol utilon dﬁe‘é@ i{l RPM  nedia + 10% heat-inactivated fetal
bovi ne ser u%ﬁ%ﬁ—ﬁe@%—t—e—% “at 37C, 5% C2. RPM is obtained from

G bco ERL, catal dgue Aosuli8r/5cOpdtallBNg,3b’5ite, R ez el A Tos Gdkerni ght at
-20C. 132 1 5 AUG 2003Y¥0 824066463 PCT/ US02, 0110° DAY 4

15 2.  3T3/H25.
BGF-Induced BrdU Incorporation Assay

Mzaterials and Reagents: ,
1. Recombinant human HGF (Cat. No. 249-HG, R&D Systems,

Inc. USA).
20 2. BxPC-3 cells (ATCC CRL-1687).
Procedure: : ,
1. Cells are seeded at 2000 cells/well in RPMI 10% FBS

in a 96 well plate. Cells are incubated overnight at

37°C in 5% COz. '
25 2. After 24 hours, tne cells are washed with PBS, and

then are serum starved in 100 pl serum-free medium

(RPMI with 0.1% BSA) for 24 hours.

3. On day 3, 25 pl containing ligand (prepared at 1

pg/ml in RPMI with 0.1% BSA; final HGF conc. is 200
30 ng/ml) and test compounds are added to the cells.

A The negative control wells receive 25 pl serum-free
RPMI with 0.1% BSA only:; the positive control cells
receive the ligand (HGF) but no test compound. Test
compounds are prepared at 5 times their final

35 concentration in serum-free RPMI with ligand in a 96
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Thaw pl ates and harvest with a 96-well plate harvester (Tontec Harvester
96(r)) onto filter mats (Wallac, catal ogue no. 1205-401), read countd bAUG2005
Wal |l ac Betaplate"' liquid 5 scintillation counter. Bioassays which have been
or can be used to evaluate conpounds are described in detail bel ow.
Conpounds 1- fuaveseseséest ed and found active in fl kGST, FGFRL mand:dbERa-
assays. 10 IN VIVO ANl VAL MODELS XENOGRAFT ANI MAL MODELS The ability of
human tunors to grow as,enqgraft szhf sabhymi¢ J¥1GR e8. ¢iBal / LocnU/ NU)
provides a useful in vivo nodel for studying the biological response to
therapi es for 15 human SUFHETESIREE - t hEVRIGEE Youddes §f-ghest final

xenot ranspl antation of_luma L SpkNn thd G, ar d

Povl sen, 1969, Acta Pac’t hol . hﬁngggl glf.EéS)scgnd. 70‘%mr785§§7%8)53y9ﬂmn§1cg:1f f3erent
human tunmor cell |ines didurionsagwar ysed ubig e gdiiineduitensr gpmpound
gastro-intgestinal, headcoq,{& ~eck . ! %29%@5550@’ BoRgq aRe. 20 malignant

nmel anonas) have been transpl ant ea and’s ccessf’&]ly gr “in nude mce. The
foll owi ng assays nay befitsad 1t8o hodekebfi Nigdrhe dvielat@bnaclpvityl of
specificity and effect of the _different K conpounds of the present invention.
Three general types ofS3idsdgsEIE EE’@?H“? a@\?&ltuétli:ﬁagcohﬁo%%: 02%*
cellular/catalytic, celdaf)arisizakiegi eal eadt vigllviara theeceiDbj£ed of the
cellular/catalytic assays is.to deterpmgin e .effect of a conmpound on the
Sty of o Tk to phocStiae "i55 T80 A DaI05 EoFBRsIB L ParTEE0 1 0)
J 0? tyra®i nes on a kn@gxr qubgiurate in a cell. The object of the

cel | ui ari bi oi ogi ca% assays is tCo det$r{;n' neéhe effect of a conpound on the
bi ol ogi cal respons® st iTfatted B AT TA“H " *Cel | . The object of the in vivo
assays is to deteréi ne Sdwe ZsefGeeetradf Paocadmpaund in an ani mal nodel of a

particul ar disord su [ j | dJjnes f C epus
xenograft- experi E‘rje'nt s%ﬁ?&&?&ggcgﬁﬁgf%} ﬁoﬁemﬁ(‘% %ycgﬁc%g%ﬁg %%’%
cell's (el anoma, ATCC #heRweldBoprepdadshed|ansq a¢ditdePRSi-d A0tEa@xdUrdi@aP ATCC

# CRL 153%), Calu 6 celdsyudingd.(1AT66 & 1B oGl tBS3 68l bSaf Plosifisls ATCC
# CRL 1435), SKOV3TP5 cells and N H 3T3 fibroblasts genetically engineered
to over expr ess (100 Pl/WEll) and the plate is incubated for 90

minutes at room temperature on a plate shaker.
Same as General Procedure.
Same as General Procedure.

20 10. Same as General Procedure.

BUV-EC-C Assav

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.

25 DAY 0
. 1. Wash and trypsinize HUV-EC-C cells (human umbilical
vein endothelial cells, (American Type Culture Collection,
catalogue no. 1730 CRL). Wash with Dulbecco's phosphate-
buffered saline (D-PBS, obtained from Gibco BRL, catalogue no.
;30 14190-029) 2 times at about 1 m1/10 cm® of tissue culture
" flask. Trypsinize with 0.05% trypsin-EDTA in non-enzymatic
cell dissociation solution (Sigma Chemical Company, catalogue
no. C-1544). The 0.05% trypsin is made by diluting 0.25%
trypsin/l mM EDTA (Gibco, catalogue no. 25200-049) in the cell
35 dissociation solution. Trypsinize with about 1 ml/25-30 cm? of

tissue culture flask for about 5 minutes at 37°C. After cells
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EGFR, PDGFR, I GF-IR or any other test kinase. The followi ng protocol can be
used to perform xenograft experiments: 15 Female athynmic mce (BALE/ c,15 AUG 2005
nu/ nu) are obtained from Sinonsen Laboratories (Glroy, CA). Al animals
are mai ntained under clean-roomconditions in Mcro-isolator cages with

Al pha-dri beggi fusekRey receive sterile rodent chow and wat epcradidd;Ri-t um

20 Cell lines are grown in appropriate nmedium (for exanple, MEM DNEM

Ham s F1Q0, Halﬁcath%dplfmsmS%\e ﬂ,&;lsla‘ ekdl bavene:z1l seslume FcBS)asaad 2 mvi

gl utam ne (G m ne, and fetal L ne serum
are purchaseél“ly'1 Gnﬁlc “‘El ?8 é%hah o&i’ gffﬁgﬁd‘:ﬂ‘f%ﬁd‘cmm&n \éss

ot herw se 25 sgieeitfiiféd., Alaltad:el;hs o0 e 0G6BA-BN. a hum d at nosphere of 90- 95%
air and 5-20% CO2 ,at BZJ&Sh celi1 | i n are §0g5| n subcultured W ce a

week and are nega12| ve rryc8p geternine ?Ehye Hi\i/céltme&f’ t hod
(G bco). el = ane sharidst ednahﬁmgme:axbecbm bdéhny me he £ 05 %633 um,

T EDTA. II t 450 _P ded
Storile PES SRR TnCRol? BEi o il Lt et AR the
cells are i nphantsegeirngs nhie ahdn@lﬁfﬂt&ﬁtﬂen@f wihb Brﬁael(IB-Bleo rﬁe@ecpethgr oup,
2 - 10 x 106 %' lS/c2 0 ')cmZH”P{uQrdD‘MEE Cgﬁ@?%&%ﬁé’e{eﬁé 9nb g?ﬁfs 35

usi ng veni er I pers. Tunof vol u are Ca as a product engt h
X width x helng-htcsuEﬁIYeS@d@Pﬁ‘éiﬁn Se |°|fdr‘-éa§‘é%l cubiire F1A8E. 206§SW) 4086163

PCT! U511%14%Slst\éalolfe%w@kemgai&yI @di8fd USRA &Qeaswy@mos tratestoiJest
conmpounds in 50 - 10 exci pient (DVBO, or_ VPD: DS?d)” can be delivered by

| P injectionand @ fSFePéﬁﬁ:‘&BﬁE’éhY?faﬁq Fr$algBABIAR| 5251 t iGRIHt THSyCBALS

after inplantatdpn RuldMRCLMYASHEON(MPEe T deldawcag tHADS ddwagicon
nodel has been devel oped and may be used for the eval uation of therageutlc

val ue and efFSSEaCPe6E & Cc5hBotimtss itefPrPBd2 t BOREFRTEA NAATY oifnfi Br
KDR/ FLK- 1 receptdr cel®sPndcedure 8 week ol d nude m ce (fermale) (Sinonsen

[0, ), BLgeyoed | 2 crpgrirEtal e0Lml sl BRLELSLLR Sl 4 S!S can e
pl/well or 0.8-1.0 x 10* cells/well, incubate ~24h at 37°C, 5%
COs.

DAY 1
1. Make up two-fold test compound titrations in
20 separate 96-well plates, generally 50 pM on down to 0 pM. Use
the same assay medium a2s 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
25 usually 20 mM in DMSO, the 200 pM drug éoncentration contains
2% DMSO. (

) A diluent made up to 2% DMSO in assay medium (F12K + 0.5%
fetal bovine serum) is used as diluent for the test compound
titrations in order to dilute the test compound but keep the

30 DMSO concentration constant. Add this diluent to the

' remaining wells in the column at 60 pl/well. Take 60 pl from
the 120 pl of 200 pM test compound dilution in the top well of
the column and mix with the 60 pl in the second well of the
column. Take 60 pl from this well and mix with the 60 pl in

35 the third well of the column, and so on until two-fcid
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Xyl azi ne/ Ket am ne Cocktail (100 ng/kg ketam ne and 5 ng/kg 15 Xyl azine) are
admini stered intraperitoneally. Amdline incision is done to expose.l 5t 2005
abdom nal cavity (approximately 1.5 cmin length) to inject 107 tunor cells
in a volume of 100 | medium The cells are injected either into the
duodenal | oBgoa@indshes pancreas or under the serosa 20 of the mob/onmnihe
peritoneum and nmuscles are closed with a 6-0 silk continuous suture and the
skin is closg g_., }H?ﬂ)d: S ohsetvyed Ll Anagl ysi s
After 2-6 vveei(‘(jtlbg/dlep on ér olseg ob‘sﬁﬁ%gg%}?%ﬁg&gf h&% ¥% %qgni %{'r% 75,‘% he

mce are sacmlieat,ed;am\dGQ ha. lcdc ahet ua@rphﬂrastt‘a%swetld wari dascergaits. (| ung,

liver, braln sto r r ed an analyzed
(measur ement “e3¥e {Tﬁ?ﬁ)rlaﬁ ét’c'iéij'11 fL“Ol m-/l %% O#Saq/ﬁﬁﬁﬁ ??érdtnu 254 u
hybri di zat i ope get &g @@ﬁd%nﬁmhg 8enfrdd T A@S&Yﬂfaoauﬁﬁgawfl §:us8cd 0
detect the |evel of C- klél p rosi ne phosghoryl atiqn. human_ acut e

Ir

nyel oi d 1%eukeffia) TR mEO8t BF Vet CR/eh g eﬁCB %%rser‘h)m"’@ i ls
are pre- tlreat@%tﬂﬂéalﬁﬁoﬁ f&m@undlﬁ@onMﬁﬂ&gw tn% ;ggonn/ssﬂar vay llgg) L e
prior to ligand stinu re _sti t n r

RUG 2008 W0 SRS oRtHBte BT AT Dat09t SEr Foit o Ak KBS I REF| B i

stinul ati on, feetdisi aet egﬂcmﬂﬁ faandri, MUUNSPEEC] ik tatiedanttrbmaBoantingeKi t
anti body. Phosphot Si pro n_levels ern_ne y, _\Weéstern
b0t Ly 5 WRTARRE | R oSeRbEnbsnd iy JEIE %00 Bet adaLipunty
pre-tredtted nDEHR B:tBrpOanfdG-sEbﬁﬁiesE@EhbedgénrMammqihu)s;Gwmynhat)i endexpsTy nent s.

Cel 15 ar el 4 2d; OA05, Cel el d 899 WELle Alslln L3ch00oal JEOM -+ 10%

serum rh-S |sade and t he ate 1s i ncubated for 48
hours. Afterhédgahiours, 10 | of 5 ng/m MT [3-(4, 5-dinethythiazol-2- yI) 2,

5-di phenyl tetragoli I u
hours. Acid |sop?%pangi|q%é(}{1§0%glﬁ%)gf h%/gg%ga%@nﬁ@ %%\(ﬁggggﬁgﬂg Pg&'gt deds and

the optical tentheyoGmeeReaandplates containing the 0.8-1.0x10°
15 cells/100 pl/well of the HUV-EC-C cells from day 0 and

incubate ~2 h at 379 C, 5% CO,.
3. In triplicate, add 50 pl/well of 80 pg/ml VEGF, 20
ng/ml ECGF, or media contirol to each test compound condition.
As with the test compounds, the growth factor concentrations
20 are 4X the desired final concentration. Use the assay media
from day O step 2 to hake the concentrations of growth
factors. Incubate approximately 24 hours at 37°C, 5% CO,.
Each well will have 50 pl test compound dilution, 50 pl growth.
factor or media, and 100 pl c=lls, which calculates to 200
25 pl/well total. Thus the 4X concentrations of test compound
and growth factors become 1X once everything has been added to
the wells.
DAY 2
1. Add 3H-thymidine (Amersham, catalogue no. TRK-686) at
30 1 pCi/well (10 pl/well of 100 pCi/ml solution made up in RPMI
media + 10%‘heat—inactivated fetal bovine serum) and incubate
~24 h at 37°C, 5% CO,. RPMI is obtained from Gibco ERL,
catalogue no. 11875-051.
DAY 3

s 1. Freeze plates overnight at -20°C.
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15 at a wavel ength of 550 nun. APOPTOSI S ASSAY MD7E cells are incubated +/ -
SCF and +/- compound in 10% FBS with rh-Gw CSF(10ng/ L) and rh-1L-3 15 AUG 2005
(long/nL). Sanples are assayed at 24 and 48 hours. To neasure activated 20
caspase-3, sanples are washed with PES and perneabilizpd wth ice-cold 70%
et hanol . Thewoaklesstas e t hen stained with PE-conjugated pol yrdDuogi2oeabbi t
anti-active caspase-3 and analyzed by FACS. To neasure cl eaved PARP,

sanpl es are | ysggly and anal yzed by western blotting with an anti-PARP

anti body. 25 Addrtfronal assays Additional assays which nmay be used to

eval uate the conpouRdster BREshEAVeRt | whth nel sely ttHake 1hadvestion, a
bio-flk- 1 888RYecahsEGEsLECOREOY "SR Al . JLoqANAL ¢ A38AL IRuNQC
cells, a bio-src assay, a bio-lck assay an an assay reasuring thé
phaosphoryl a2 06R4bun¢ct readotonats dhea WaDblocdstdmrateelicfuidiese assays may
be foung in U . S Agglicati n_Ser. No. 09/099, 842, which is incorporated by
ref er ence, SThEFLUF AL 8RY CGFAWFRYys, herein. Measurement of Cell Toxicity 35
Ther apeuti ¢ conpopupgdsasbouhidchehave eopat ent ¢an ivdhidddd R® awdepiter tyrosine

ki nase activity than in exerti a. cyt ot oxj 36 1 5 AUG 2005 02/ 066463
BT LB 1) 2/ ©ABORPPEcP r CASRRREIPEC o1 | HE E1 e} Peme SEMARITER |1 CoRicci® y of a
compound cgasbedobhai fednkyadeiee nimi ApkcIE, tIGFRPaid PDaRexssays.e. ,

| C50/ LD50. |Cso, the dose required to achieve 50%inhibition, can be

measured usi ng standard techni ques such as those described 5 herein. LD50,
t he dosagermhichor exuMhs MoODERS6 t oxicity, can also be neasured by standard

-

t echni ques_as”_werl | (Nbssggn!‘égﬁg, J. Inmmunol. Methods, 65:55-63), by

measuri ng FREOGH & Q ased (Korzeni ewski and Cal |l ewaert, 1983, J.

Imnrjlngl. I\/gt hod:slée 66&31257 Beckemaﬁrrduxh@fwramh | h-cljhgvt tm,xe}ﬁﬂ;ﬁ:afllts IigﬂT:Jnol.

Met hods, 1 15; 61 or measur i the |l ethal dpse in ani nodel s.

Corpounds SFERRASIBLGE (RoBanott L/ PndRt AL BROT SIs S UHREL T} G008 |

i ndex shouhédbe geoeakendiyhiag Ehepbibboabtyl atespasie tld, therapjyefimymbly at
5 One_skilled gn the art_would also r reciate that the

| 1 il
pr esento (BRET RO Sl | SABABL BAC  BLEEY 1SEu> FHEL Gt enop fontat on

of human tumors into athymic mice, (Rygaard and Povlsen, 1969,
Acta Pathol. Microbial. Scand. 77:758-7€60), many different

human twnor cell lines (e.g., mammary, lung, genitourinary,
gastro-intestinal, head and neck, glioblastoma, bone, and

20 malignant melanomas) have been transplanted and successfully
grown in nude mice. The following assays may be used to
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:

25 cellular/catalytic, cellular/biological and in vivo. The
object of the cellular/catalytic assays is to determine the

effect of a compound on the ability of a TK to phosphorylate
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and obtain the ends and advantages nentioned, as well as those inherent
herein. The nol ecul ar conpl exes and the nethods, procedures, treatnetisilUs 2005
nol ecul es, specific conpounds 20 described herein are presently
representative of preferred enbodinments, are exenplary, and are not

i nt ended as wd bihdsass ons on the scope of the invention. Charrgasthenei n and
other uses will occur to those skilled in the art which are enconpassed

within the sphiilinlsthe I uRRl alake def ined (29 by rhiecsgope of dfie
clainms. It w e readily apparent to one skilled in the art that varying
subst i t ut i onsehhdlandd$9eaicrs anmpybel futle d-cXHAS Mrenef6ACHi stlosed
herein w t Rouly JSRAS 40 Hd ANA10R 1 B OPE AL S Rldiu 10k Byl BYERLIR, 30 Al
patents and pubiications nmentioned in the specification afe indicative of
the | evel s ofelhosellkki¢Piart L the ARt Vivo WAV HE itAVERLRERLIPRIrtE ns. Al |

patents and egfé{;]{@fi@néoﬁ&ﬁerﬁi Ani BESRPORIRA %EFQEQEEQléP the sane

extent as if each individual publication was specifically and 35
i ndi vi dual | ydf pelr@es e¥¢D. 2HEFVESpor at ed- by reference. The invention

i |lustratively desgribete hasai nisuist abkysdddurkre AdGx2AQ5 YO 02/ 066463
PCT/ U502/ 0440' may be gr_actl ced in the absence o el ément _or el enents,

f an | é
limtati on oFXPERHESRTONMS Y Gbs cﬁ&f‘ssb%HQW%aIATf%l#SEFBSéB” hetei™n. Thus,
for exanple, ceils eﬁﬁﬁim&ﬁan@ﬂ"du?meicmamm@f, t}!b&?l tdéflllg "(epipERtid D", )
"consisting essentially. A " sisting of " .may.be re e t
ei ther of? t hE2BEHBY™E V\DAP"I[CEr”nE%IT&é%?’gf néaja‘ﬁgﬁ e‘i?&'lgss(il&ﬁ‘g'vvg#g(g grﬁ%@ been
enpl oyed areSeuseHCcascd EYsis{mofosdeseri prCon# afRL rot350f, ISKOVBEPH orgllandridher e
is no intentj that -] e r Lessi xcl udi ng
any equi val eﬁ?g 6?%%%%%%%5%5 %&gmegﬁ%g1%)%%12{5%%(5%0?&%3%?%%%% her eof ,
but it is reE6HRI zZBACEMatIGRAH s apydPEhent totis kim@sgosThel olbewing t he

scope of thep Lpyepiioih daidmRG tHgerrbimShgidgda widersheadst hat

al t hough the present jnvention has been_s em%;fal |y disclosed_ by preferred
embodi Mt s and op®PdTRIATRRT S8 CendBPPPCat i Y &FE PRFPAPPANT ™ t he
concept s her gifofs &6 | Dsiesk dmyrieas r@sarbed CAp. L1 kesmadki bredmamddiqet t,

and thatAsucgngggiL'éggiégg% conditions in Micro-isolator céges with
Alpha-dri bedding. They receive sterile rodent chow and water
ad libitum.

20 Cell lines are grown in appropriate medium (for example,
MEM, DMEM, Ham's F10, or Ham's Fl2 plus 5% - 10% fetal bovine
serum (FBS) and 2 mM glutamine (GLN)). All cell culture media,
glutamine, and fetal bovine serum are purchased from Gibco
Life Technologies (Grand Island, NY) unless otherwise

25 specified. All cells are grown in @ humid atmosphere of 90-
95% air and 5-10% CO, at 37°C. All cell lines are routinely
subcultured twice a week and are negative for mycoplasma as
determined by the Mycotect method (Gibco).

Cells are harvested at or near confluency with 0.05%

30 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°
cells/animal). Tumor growth is measured over 3 to 6 weeks

35 using venier calipers. Tumor volumes are calculated as a

product of length x width x height unless otherwise indicated.
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and variations are considered to be within the scope of this invention as
defined by the appended clains. In addition, where features or aspects of

the invention 20 are described in terns of Narkush groups, those ski 11196/l Gi 405
the art will recognize that the invention is also thereby described in
terms of any individual nmenber or subgroup of nenbers of the Markush group.
For exanpl e, Wiofo2464463 descri bed as selected fromthe group JUNKYSENHGT of

brom ne, chlorine, 25 and iodine, clains for X being brom ne and clains for

X being, brenvaéuandzehl czlnelaral fusling desceibécht Otheresenbodiegent s are

within the follow ng claipgs. 1.5 AUG 1005 is claimed is;: 51. A
conmpound of ﬁSPﬁﬁPHgfljr.‘ % 15?8@ B 6XCHP&F‘}~MV\§?%’1"n:°r i%bg%%lb‘% §31 &t ed
fromthe groypigeastetbygr of i dyetaeen athak 6re aéky|cordtamalske@ens cycl oal kyl ,
het eroal i cycli c, hﬁr 0XY, a| ko>c<%, ; -C(O%BB, -NROR10 and -C(ONR 12 R 13
R2.is sel ect 8§ EFBm ¥ hECOF btip® condi3st PRG Bf "Ry dHBRYETtato% - al kyl |

t ri hal oneshylruMbrdrexysIed keonEL cyano, - NROR10, -NR 9C(0)R10, 15 -C(O RS,
and -S(O 2N ; , R4_and R5 are i.ndependent | drogen or alkyl; Z is
o Sy ooy The: Erekoi e wichiSRseoarBreeh et o) Fardufes

i ndependent | yridygeggea vsedl &Kyt ;ther eREIvandoR16f txrgatdrer tdict kaltibeamd t r ogen

atomto which_they are tache r 20 het erocycl aam, no group; ..R6 is
sel ected f'ror%ftfﬁg ﬁyoﬁf)a%:%%s?os Fl’%lug“%} gﬁﬁ‘ F%gjé%do$é/ 3 eyﬁt;lvﬁgyi égglélfjetct ed
fromthe grolpReOBErIt ragepfothydrogen, al kyl, aryl, heteroaryl, and
-C(O R17,gs definegd_ bghkQ 25 R8 is selected fromthe group consisting of

hydr oxy, al koxy xy; 139 1 5 AUG 2005
8 week o©ld nude mice (female) (Simonsen Inc.) are used

as experimental animals. Implantation of tumor cells can be
performed in a2 laminar flow hood. For anesthesia,
Xylazine/Ketamine Cocktail (100 mg/kg ketamine and 5 mg/kg
15 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
2 volume of 100 pl medium. The cells are injected either
into the duodenal lobe of the pancreazs or under the serosa
20 of the colon. Thé peritoneum and muscles are closed with a
6~0 silk continuous suture and the skin is closed by using
wound clips. Animals are observed daily.
After 2-6 weeks, depending on gross observations of the
25 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 determination, etc.).
30 C-KIT ASSAY

This assay is used to detect the level of c-kit
tyrosine phosphorylation. '
MO7E (human acute myeloid leukemia) cells are serum
starved overnight in 0.1% serum. Cells are pre-treated with
35 the compound (concurrent with serum starvation), prior to |

ligand stimulation. Cells are stimulated with 250 ng/ml rh-
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RO and Ri o are independently selected fromthe group consisting of
hydrogen, al kyl, cyanoal kyl, cycloalkyl, aryl and heteroaryl; or RO an§lARLA5
conbine to form a heterocycl oam no group; 5 R12 and R13 are independently
selected fromthe group consisting of hydrogen, alkyl, and aryl; or Rl2 and
R13 t oget hewowltneddse nitrogen atomto which they are attachk€a/dsorwmier

het erocycl oam no; Rl17 is selected fromthe group consisting of alkyl, 10
cycl oal kyl, acygl foands heimuma yIPoldlowanghatmmn;icaal loyplasceptabl essal t
thereof proyided t e, C 0 not oH L h ympound or

phar maceut i c%ﬂgy a%‘%g leoigca eLH]g'lLt?la A %e"?&zﬁ% % &i I's selected
fromthe groapospnstxtwme)faﬂwq:mgenp lhaircal,s ved ey Ide teyolioabkipy,

het er oal i cychl C dr%ﬁ&(‘%/tl koxy, -C(OR8, -NR 9R10 and -C(ONR 12 R 13 ;
R2 is selectéed” F?om e group consisting of hydrogen, halo, alkyl,

t ri hal ongt hyMPThyROLXFERAT KB WA SSAYano, - NROR1O, -NR9C(O)R10 25 -C(O RS,
-S(0) 2NROR10 and ein R4 is. al yI i yls heteroaryl
and het eroar al kylsﬂs‘%%l%%ﬁ{f R%“gghesf& %péén entpi hycerrogén or aI kyl; Zis
aryl, heteroapybouheét®s odgedsbay fommﬁﬁlﬁlm@yiaﬁwnaﬁanemxﬁemse

|ndependentl 9%2’ | K Vain o®F oget ' t
nitrogen at ozr’% ?YQV\% Diled;‘ é;r%{lgt t aB% %g'rlﬁ%g %48@19?%\&;{%0?91 168
het er ocycl oam’LnBPIgI otuplo%?&ietrsmselr@cﬁéﬂ Kl@@nlteﬂenlgr duspaddﬁsli sbé ntheof hydrogen
or al kyI R selected fr he U con dro al ky, 5
aryl, het%eroBF§ ? Hhd qﬁf} ft S ﬁeﬁsbel IR%S i‘ é%?ecggd“]f A
group conS| ShgﬂmOMT'hydI{)Ky,, Ea-ldﬁmeychyahdaacb}/-lmm)-ﬂg ardiphengl e
i ndependent | elecied f R ro onsi sting. of .hydrogen, al kyl,
cyanoal kyl , gﬁ%%ﬁ?%}ﬁ? %‘?@/ l‘%ﬁdq ggﬁeger o%ry lcg‘7ordf 8/ 402080 U5

hours. Acid isopropanocl (100 pl of 0.04N HCl in :

isopropanol) is added and the optical density was measured
15 at a wavelength of 550 nm.
APOPTOSIS ASSAY
MO7E cells are incubated +/- SCF and +/-~ compound in
10% FBS with rh-GM-CSF{10ng/mlL) and rh-IL-3 (10ng/mL).

Samples are assayed at 24 and 48 hours. To measure activated

20 caspase-3, samples are washed with PBES and permeabilized
with ice—cold 70% ethanol. The cells are then stained with
PE-conjugated polyclonal rabbit anti-active caspase-3 and
analyzed by FACS. To measure cleayed PARRP, samples are lysed
and analyzed by western blotting with an anti-PARP antibody.

25 Additional assays

Additienal assays which may be used to evaluate the
‘compounds of this invention include, without limitation, a
bio-flk-1 assay, an EGF receptor-BER2 chimeric receptor
assay in whole cells, a bio-src assay, a bio-lck assay and

30  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
reference, including any drawings, herein.

Measurement of Cell Toxicity
35 o Therapeutlc compounds should be more potent in inhibiting -

receptor tyrosine kinase activity than in exerting e cytotoxic
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P

RO and R10 conbine to forma heterocycl oam no group; R12 and R13 are

i ndependently selected fromthe group consisting of hydrogen, alkyl dridAUG 2005
aryl, or R12 and R13 together with the nitrogen atomto which they are
attached forma 15 heterocycloam no; R17 is selected fromthe group

consi sting wb malokasks cycloal kyl, aryl, and heteroaryl; or BCT/US02/04407

phar maceutically acceptable salt thereof. 20 3. A conpound or

phar rraceutl%alflextaccgph@@sﬁrsabf ‘Eﬂ'@reeqfo,ctﬂ‘b\@ﬁé% naﬁi‘%é&%”&%%@ 't§ sel ected
fromthe group consistin No. Structure Name

5- ( 5- Fl uor oC2MpREnE, EﬁﬂdgﬁyGP %Wﬂ%lbk(SiFteWiLEIé‘h‘énﬁ%yfl}?&:E“@-él-ﬁe%h%

1H pyrrol e- 3- gar bexy /ilcos'slmptso( Ztrké’dfd})@’réuﬂpféﬁoié Necds e p:roqpxhh@md@n 141

1 5 AUG 2005 3N 4N BN 6N 7N 8N ci H H CH HOHN=NON--1 N=N
142 cen be measurec using standaxd technlques such as those descrlhec

5 herein. LDsm the desage which results in 50% texicity, can also
be measured by standard techniques as well (Mossman, 1983, J.

Immunol. Methods, 65:55~63), by measuring the amount cf LDH

released (Korzeniewski and Callewaert, 1983, J. Immunol. Methods,
64:313, Decker and Lohmann-Matthes, 1988, J. Immunol. Methods,

10 115:61), or by measuring the lethzl dose in animzl models.
Compounds with a large therapeutic index are preferred. The
therapeutic index should be greater than 2, preferably'at least

10, more preferably at least 50.

15 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 menticned, as well as those
inherent herein. The molecular complexes and the methods,
procedures, treatments, molecules, specific compounds
20 described herein are presently representative of preferred
embodiments, are exemplary, and are not intended as
limitations on the scope of the invention. Chahges therein
and other uses will cccur to those skilled in the art which
are encompassed within the spirit of the invention are defined
25 by the scope of the claims. H
It will be readily apparent to one skilled in the art
that varying substitutions and modifications may be made to
the invention disclosed herein without departing from the
scope and spirit of the invention.
30 All patents and publications mentioned in the
/ . specification are indicative of the levels of those skilled in
. the art to which the invention pertains. ARll patents and
publications are herein incorporated by reference to the same
extent as if each individual publication was specifically and
35 individually indicated to.be incorporazted by reference.

The invention illustratively described herein suitably
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2, 4- Di net hyl - 5-[ 2- oxo-1, 2- di hydro-indol -(3)- ylidenenethyl]-1H pyrrol e-3-
carboxylic acid (2-hydroxy-3- norpholin-4-yl-propyl)-am de 15 AUG 2005
5-[5- Chl or o- 2- oxo- 1, 2- di hydro-indol -(3Z)- ylidenenethyl]-2,4-dinethyl -

1H pyrrol e- 3-carboxylic acid (2-hydroxy-3-norpholin-4-yl- propyl)-am de

5- [ 5- Br onD- rPse@rsdasd- di hydro- indol -ylidenenethyl]-2, 4- PCT/USO2/04407

di met hyl - | H-pyrrol e-3- carboxylic acid (2-hydroxy- 3-

mor phol i n- 4- i) a_yp ge éh@arﬂf‘éé}}’ée [ 24,0XQ7 1 s . i
di hydr o-i ndo ylld%%l SN E 1H—pyrro e- 3- garﬁbxgr%% ei g STements

(2- hydr oxy- 3.3l 02 tFanr |Oa?zéllml 1ayiopy oyl Oh 4/ Bet5spscH Ler bl 2-bies1bs2d

di hydro-ind iden hyh tshyl o} \r d
(2- hydr oxy- CQH I%Iéll 2, S%Fazokflg’fnﬂém ;J}%l-eaacﬁ H}eSEE-tge%hTﬁ%orp%xgglégg

di hydr o- i nddiexyis d'éWé“I?éTtlﬁ?PP @fmbﬁlrﬁéim eERepyieolB-BE" cafrboxyl i c aci d
f_éwhyd{\loﬁﬁ 3redrkiztdldd 1c320ha - i - RO o ﬁ%déléhér%é@%%rl%wolz'\l 13N

terms. The terms and expressions which have been employed are
used as terms of description and not of limitstion, and there
is no intention that in the use of such terms and expressions
of excluding any eguivalents of the features shown and

10 described or portions thereof, but it i1s 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 features, modification

15 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

20 are described in terms of Markush groups, those skilled in the
art will recognize that the invention is also thereby
described in terms of any individual membexr or subgroup of
members of the Markush group. For example, if X is described
as selectéd from the group consiSting of bromine, chlorine,

25 and iodine, 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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H OH N=N 143 5-[5-Brono- 2- oxo-1, 2-di hydro- indol -ylidenenethyl]-2,4-

di met hyl -1 H pyrrol e-3- carboxylic acid (2-hydroxy- 3- 15 AUG 2005
[1,2,3]triazol-I-yl-propyl)- amde 3-{[4-({[3-(diethylamnm no)-2-

hydr oxypr opyl | am no} car bonyl) -5-nethyl - 3- phenyl - | H pyrrol -

2-yl I met hyl ene} - 2- oxo-N- phenyl -2, 3-di hydro-| Hi ndol e- 5-carboxam de
(3-{[4-({[3-(di ethyl am no)-2- hydroxypropyl | am no}car bonyl)

-5-net hyl - 3- phenyl -1 H pyrrol - 2-yl] et hyl ene} - N-net hyl - 2-

0x0- 2, 3-di hydro- 1Hi ndol e-5- carboxam de (32)-3-{ [4- ({ [3-

(diethyla 'qg%kﬁ&{h roxypropyl | am no} car bonyl )

-5-netﬁ@ﬁ§%- e 1--e%-fﬁrrol- 2-yl ] met hyl ene}-N-(2- hydroxyet hyl)-2-o0xo-2, 3-
di hydro-| Hi ndol e-5- carboxam de 1 5 AUG 2005 14N 15N 16N 17N HON H O O
N[ 3- (di et hyl am no) - 2- hydr oxypropyl ] -4-(4-

5 1. A compound of Formula (I):

H—CH(R3)-CR4(OH)-CH(R5)Z

wherein:
10 R' is selected from the group consisting of hydrogen, halo,
alkyl, haloalkoxy, cycloalkyl, heterocalicyclic, hydroxy, alkoxy,
-C(0)R®, -NR°R'® and -C(0)NR'RY;
R? is selected from the group consisting of hydrogen, halo,
alkyl, trihalomethyl, hydroxy, alkoxy, cyano, -NR°R'®, -NR’°C(0)R'’,
15 -C(0)R®?, and -S(0),NR’R'’;
R?, R* and R® are independently hydrogen or alkyl;
Z is aryl, heteroaryl, heterocycle, or -NR'®R'® wherein R'® and
R'® are independently hydrogen or alkyl; or R'® and R'® together with
the nitrogen atom to which they are attached form a
20 heterocycloamino group;
R® is selected from the group consisting of hydrogen or
alkyl;
R’ is selected from the group consisting of hydrogen, alkyl,
aryl, heterocaryl, and -C(O)R'” as defined below;
25 R® is selected from the group consisting of hydroxy, alkoxy

and aryloxy;
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fl uorophenyl)-2-met hyl -5-{[5- (norpholin-4-ylcarbonyl)-2-

oxo- 1, 2-di hydro- 3H i ndol - 3- ylidene] nethyl)-1H pyrrol e-3- carboxam dd 5 AUG 2005
3-{[4-({[3-(di ethyl am no)-2- hydroxypropyl]am no}carbonyl) -3-(4-f

| uor ophenyl ) -5-nmet hyl - 1H pyrrol -2-yl] et hyl ene}-N

I sopropyl - 2- oxo- 2, 3-di hydro- 1H i ndol e-5-car boxam de

3-{[4-({[3-(diethylam no) 2- hydr oxypropyl ] am no} car bonyl)

-3-(2,4-difl uorophe 0y - methyl -1 H pyrrol -2- yl]nethyl ene}-2-oxo-N phenyl -
2, 3- di hydr o-B°HanddBt ase ead@ma@e@’élxe ¢ lequgdB fremethel airPHD) - 2-

hydr o 4gF10 Qg,w
rrgt hyryﬁgﬁ%% 2@. Qﬁ) (E?’BQBE kb eﬁéﬁy (ézlyé}%]{/é{dlr oxlygt Ayl ) l&ﬂit})’%é- argl and

di hydr chateyepsile- 9r car boxam de 144 1 5 AUG 2005

3-{[3-(4- Cy%ﬂoahenﬁh9c6mﬁihé £ £6fm érhétéré%ydloaﬁgyo glrBuj; @am no
hydr oxypr opyl ] am no} gar bonyl -5-net hyl - 1H pyr
yi ] ®et hyl endy- Nemd i e hg | 1 eRﬁé’biezl,tQ-YdlslfF}Gﬁéegll—lfrﬁ'ﬂoﬂée 59re¥R boxani de -

consisting of hydrogen, alkyl, and aryl; or R'? and R'} together
with the nitrogen atom to which they are attached form a
heterocycloamino;
R'” is selected from the group consisting of alkyl,
10 cycloalkyl, aryl, and heteroaryl;
or a pharmaceutically acceptable salt thereof

provided that the compound is not

IAate
/-

15
2. The compound or pharmaceutically acceptable salt of claim 1,
wherein:

20 R' is selected from the group consisting of hydrogen, halo,

alkyl, cycloalkyl, heteroalicyclic, hydroxy, alkoxy, -C(O)R?,
-NR’R'® and -C(O)NRYR™?;

R’ is selected from the group consisting of hydrogen, halo,
alkyl, trihalomethyl, hydroxy, alkoxy, cyano, -NR°R!?, -NR°cC(0)R!?,

25 -C(0)R®, -S(0).NR°R' and -SO,R' (wherein R is alkyl, aryl,

aralkyl, heteroaryl and heteroaralkyl) ;

R?>, R* and R® are independently hydrogen or alkyl;

Z is aryl, heteroaryl, heterocycle, or -NR'R'® wherein R'® and
R'® are independently hydrogen or alkyl; or R and R'® together with

30 the nitrogen atom to which they are attached form a
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\-N N 4-(4-cyanophenyl)-N-[3 HO ~ (diethylam no)-2 19N

hydr oxypropyl ] -2-nmet hyl -5- 0 {[ 5- (nor phol i n-4-yl carbonyl) 15 AUG 2005
2- 0x0- 1, 2-di hydr o- 3Hi ndol - 3- ylidene] net hyl}-1H pyrrol e-3- carboxam de 20N
21N 3-{[3-(4-chl orophenyl)-4- ({[3-(diethylam no)-2-

hydr oxypr opyl ] am no} car bonyl ) -5-nethyl - 1H pyrrol - 2-

yl ] met hyl ene} - 2- oxo- N- phenyl - 2, 3-di hydro-1| Hi ndol e-5- carboxam de
3-{[3-(4-chl orophenyl)-4- ({[3-(diethylam no)-2-

hydr oxyetenddvatioastiogr Boayb) - 5-net hyl - 1H pyrrol - 2-

L AUG 2006 2oN BaRSAR LN SEk G B FEnPr {5050t el A de 145
di hydr @B#lindol - 3- ylidene)net hyl ]-N-[2- hydr oxy-
3-(2H-tetragaol 5254 J PEORYEdom 2rlk YrRphEbnkisRYRGOLE-Ryafasdipxamda ,
5 aryl, heteroaryl, and -C(O)R' as defined below;
R® is selected from the group consisting of hydroxy, alkoxy
and aryloxy;
R’ and R' are independently selected from the group
consisting of hydrogen, alkyl, cyanoalkyl, cycloalkyl, aryl and
10 heterocaryl; or ‘
R’ and R'® combine to form a heterocycloamino group;
R'? and R are independently selected from the group
consisting of hydrogen, alkyl and aryl, or R'? and R} together
with the nitrogen atom to which they are attached form a
15 heterocycloamino;
R'” is selected from the group consisting of alkyl,
cycloalkyl, aryl, and heteroaryl;

or a pharmaceutically acceptable salt thereof.

20 3. A compound or pharmaceutically acceptable salt thereof,

wherein the compound is selected from the group consisting of:

Cpd Structure Name
No.
5-[5-Fluoro-2-oxo-1,2-
N dihydro-indol- (3) -
ON on Lo ylidenemethyl] -2,4-dimethyl-

1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-morpholin-4-yl-
propyl) -amide
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3- ylldene)nethyl] N-[ 2- hydr

5-[5-chl or 0- 2- oxo0- 1, 2- di hydr o- 3Hi ndol - g
3-(2H-tetraazol -2-yl)propyl]- 2, 4-dinethyl - 1H pyrrol e- 3- carboxan1de 1 AUG 2005
N-[ 2- hydr oxy-3-(2H-tetraazol - 2-yl)propyl]-2, 4-di nethyl -

{[ 2- oxo-5-trifluoronethoxy)- 1, 2-dihydro- 3H—|ndol 3

yl i dene] net hyl } - 1H pyrrol e- 3- carboxanide 5-[(5-fl uoro-2-o0xo0-1, 2-

di hydro- 3H-i ndol - 3- ylidene)nethyl]-N-[2-hydroxy-

3-(1Htetraazol -1-yl)propyl]- 2, 4-dinethyl-1H pyrrol e- 3- carboxanide
5-[(5-chl oro- 2-oxo-1, 2- di ydro-3Hindol -3-_ylidene n?thyl hydr oxy-

3- (1FLtetraazoI-I-yh)pr7- N =y é%rﬁﬁ e 146 1 5
AUG 2005 27N 28N 29N ¥+[dB—H¥gooxy 3- §

1-yl) propVyl ] -2, 4- dige hym-S {[2-0x0-5-trif , -1H-pyrrole-3-

1, 2-di hydro-3Hin 6 i dene] met hyl } - 1H < @gifo >£§rﬁ° r°x¥ 3-
N-{3-[2, 6-di met hylbrphol i n- 4-yl]-2-hydro 1}“‘5‘ P’(lsprOPY -amide

5-[5-Chloro-2-0x0-1,2-
dihydro-indol- (32) -
ylidenemethyl] -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-morpholin-4-yl-
propyl) -amide

5-[5-Bromo-2-0x0-1,2-dihydro-
indol-ylidenemethyl] -2,4-
dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
morpholin-4-yl-propyl) -amide

2,4-Dimethyl-5-[2-0x0-1,2-
dihydro-indol-ylidenemethyl] -
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-[1,2,3)triazol-
1-yl-propyl) -amide

5- [5-Fluoro-2-oxo-1,2-
dihydro-indol-ylidenemethyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
[1,2,3]triazol-1-yl-propyl) -
amide

5-[5-Chloro-2-o0xo0-1,2-
dihydro-indol-ylidenemethyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
(1,2,3]triazol-1-yl-propyl) -
amide



fl uor o- 2- oxo- 1, 2-di hydro-3H indol -3-ylidene)nethyl]-2,4-

di net hyl -1 H pyrrol e-3 carboxam de 5-[(5-chl oro-2-o0xo0-1, 2- 15 AUG 7005
di hydro-3Hi ndol -3- ylidene)nethyl]-N{3-[2,6- dinethyl norpholin-4-yl]-2-
hydr oxypr opyl }- 2, 4-di met hyl - 1H pyrrol e- 3-carboxam de r-~0
N-{3-[2, 6-di net hyl norpholin 30N 34N H 4-yl]-2-hydroxypropyl}-2,4- N-OH \

di met hyl -5-{[2-0ox0-5 H (trifluoronethoxy)-1, 2- di hydro-3H i ndol - 3-

yl i dene] net hyl ) - 1H pyrrol e- 3- car boxam de 5-[(5-fl uoro-2-oxo-1, 2-

di hydro- 3Hi ndol - 3- ylidene)fret hyl ] - N-[ 2- hysir ;s rofmo(-2-a&bhY |, 22d95hydro-
dioxoinidazolidin-l-dyl)s ¢ Nf>?¢ﬁfﬁ§nﬁthyﬂndd}-ynmaéﬂeme&hgaunganide 147 1
5 AUG 2005 0 N[ 2- hydreg K 8- nexrt hy#n 2, 5- Nl tei T @z erbdiens1- 1

yl) propyy - 2, 4- digne 5§ OH 0 {(2)-[2- oxadrbdiylifid seriangbhayyoky2s-

di hydr o- 3Hi ndol -3 | deael net hyl } - 1H pyrrpl 2,3 tedboiani-g¢e -3edp3Y N- 38N
amide

3-{[4-({[3-(diethylamino) -2-
hydroxypropyl]lamino}carbonyl)
-5-methyl-3-phenyl-1H-pyrrol-
2-yllmethylene}-2-oxo-N-
phenyl-2,3-dihydro-1H-indole-
5-carboxamide

11N

(3-{[4- ({[3- (diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-5-methyl-3-phenyl-1H-pyrrol-
2-yllmethylene}-N-methyl-2-
0x0-2,3-dihydro-1H-indole-5-
carboxamide

12N

LN> (32)-3-{[4-({[3-
(diethylamino) -2-
hydroxypropyl] amino}carbonyl)

13N HN -5-methyl-3-phenyl-1H-pyrrol-
Ho ) 0 2-yllmethylene}-N- (2-

o N hydroxyethyl) -2-ox0-2,3-
HO_~N on dihydro-}H—indole-S—
H N carboxamide

143



3O9NC & HHHO --NOM J ~A OH O 5-[(5-chloro-2-o0x0-1, 2-
di hydr o- 3H- i ndol - 3- yl i dene) net hyl | - N-[ 2- hydr oxy- 3-(3-methyl-2,5- 13AUG 2005
di oxoi m dazolidin-I- yl)propyl]-2,4-dinethyl-lH pyrrol e-3-carboxam de
N-[3-(1,1- N Y~N SO di oxi dot hi onor pholin-4-yl)-2- HCOH ~/ p
hydr oxypr opyl | -2, 4-di net hyl 5-[(2-o0xo0-1, 2-di hydro-3H
I ndol - 3-ylidene)nmethyl]-1H pyrrol e-3-carboxamide O O NN[3-(1,1- N~-N SO
di oxi dot hi onor phol i n-4-yl)-2- H OH hydroxypropyl]-5-[(5-fluoro
2- oxo- 1, 2-di hydr o- 3Hi ndol - 3- yg%ene) met hyl ] - 2, 4- di net hyl -
1H pyrrol e-3-carboxamide N CN & H OH 0 r[[G2-(ghkeh91dmoxey 12 2-
di hydro-3Hi ndol - 3- yl i dene; meg, ]-N-[3-¢( ;l,yg-rogyygy,ggg hpLgopgphol in-4-yl)-2-
hydr oxypropyl ] -2, 4-di met hyl - fluorophenyl) -2-methyl-5-{ [5-

14N (morpholin-4-ylcarbonyl) -2-
oxo-1,2-dihydro-3H-indol-3-
ylidenelmethyl}-1H-pyrrole-3-
carboxamide

3-{[4- ({ [3- (diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-3-(4-fluorophenyl) -5-methyl-
1H-pyrrol-2-yllmethylene}-N-
isopropyl-2-oxo-2,3-dihydro-
1H-indole-5-carboxamide

15N

3-{[4- ({[3- (diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-3-(2,4-difluorophenyl) -5-
methyl-1H-pyrrol-2-
yllmethylene}-2-oxo-N-phenyl-
2,3-dihydro-1H-indole-5-
carboxamide

16N

3-{[4-({[3-(diethylamino) -2-
hydroxypropyl]l amino}carbonyl)
-3-(2,4-difluorophenyl) -5-
methyl-1H-pyrrol-2-
yllmethylene}-N- (2-
hydroxyethyl) -2-o0ox0-2,3-
dihydro-1H-indole-5-~
carboxamide

17N

144



1H pyrrol e- 3-carboxam de N~~N S: O 5-[(5-brono-2-0x0-1,2- HOH ~'p
di hydr o- 3Hi ndol - 3 yl i dene) met hyl - N-[3- (1, 1- di oxi dot hi omor phol i n- 4-N3 U62005
hydr oxypropyl ] -2, 4-di met hyl - 1H pyrrol e- 3-carboxam de 148 1 5 AUG 7005 47N
48N 49N 50N 51N A C H 5-(5-fluoro-2-o0xo0-1, 2- di hydro-indol -3-
yl i denenet hyl )-2,4- dinethyl-1H pyrrole-3- carboxylic acid [2- hydroxy-3
([1,2,3]triazolo[4,5- b]pyridin-3-yloxy)- propyl] -am de
5- (5-chl or o- 2- oxo- 1, 2- di hydro-i ndol -3- ylidenenethyl)-2, 4-
di mret hyl -1 H pyrrol e-3- carboxyl\c acid [2- hydroxy-3 ([1,2,3]triazol o[ 4, 5-
b] pyri di n-3-yl oxy) - propyl]-am@e 2, 4-dinethyl-5-(2-oxo-
S-trifluoromethoxy-I, 2y dlhydro i ndol - 3- yld depenmtybhobleny1) -4- ({[3-
pyrrol e-3-carboxylic 0 —Sf (diethylamino) -2-

hydroxypropyl] amino}carbonyl)
~-5-methyl-1H-pyrrol-2-
0 yllmethylene}-N,N-dimethyl-2-
0x0-2,3-dihydro-1H-indole-5-
carboxamide

18N

4- (4-cyanophenyl) -N- [3-
(diethylamino) -2-
hydroxypropyl] -2-methyl-5-

{ [5- (morpholin-4-ylcarbonyl) -
2-0x0-1,2-dihydro-3H-indol-3-
ylidene]lmethyl}-1H-pyrrole-3-
carboxamide

19N

3-{[3-(4-chlorophenyl) -4-
({[3- (diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-5-methyl-1H-pyrrol-2-
yllmethylene}-2-oxo-N-phenyl-
2,3-dihydro-1H-indole-5-
carboxamide

20N

3-{[3-(4-chlorophenyl) -4-

c. HO ({[3- (diethylamino) -2-

hydroxypropyl] amino}carbonyl)

~-5-methyl-1H-pyrrol-2-

p yl]methylgne}—N—isopropyl—z—
0x0-2,3-dihydro-1H-indole-5-

/l\ Q / m carboxamide

N

21N

145



acid [ 2- hydroxy- 3-

([1,2,3]triazol o[ 4,5- b]pyridin-3-yloxy)- propyl]
5-(5-fluoro-2-o0xo0-1, 2- di hydro-indol -3- ylidenenethyl)-2,4-

_ 1 d
1ARUB 2005

di met hyl -1 H pyrrol e-3- carboxylic acid [2- hydroxy-3-(3-oxy-

benzotriazol -1-yl)- propyl]-am de 5-(5-chloro-2-o0xo-1,2- dihydro-indol-3-
yl i denenet hyl )-2,4- dinethyl-1H pyrrole-3- carboxylic acid [2-

hydr oxy- 3- (3- oxy- benzotriazol-1-yl)-

OH 4. A conpound or pharmaceutically acceptable salt thereof,

propyl]-amde 149 1 5 AUG 2005 52N H

wherein the

conpound is selected fromthe grqﬁ% consisting of: 5 Cpd No. Structure Name
N T

2S 2, 4-di net hyl - 5-(2- oxo- cp-tri
yIidenenEthyI)-IFLprrr

car boxylic

onet hosy-[I(52£1dbhydr eexndb) 23
adiitlyf?ohgHF bxgloB-% 3-

oxy-benﬁfﬁrﬁ azol -1 -y )-/p opyI]QﬂMﬁ de 5-[ 5yHElidene)@etkpl ]l;R- [2-hydroxy-

23N

24N

25N

26N

F
N
H
N=N
M
N-N
OH
N:N
o) N

o) Nz

cl /

146

3-(2H-tetraazol-2-yl)propyll] -
2,4-dimethyl -1H-pyrrole-3-
carboxamide

5-[5-chloro-2-0ox0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(2H-tetraazol-2-yl)propyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxamide

N- [2-hydroxy-3- (2H-tetraazol-
2-yl)propyl] -2,4-dimethyl-5-
{ [2-0x0-5-trifluoromethoxy) -
1,2-dihydro-3H-indol-3-
ylidene] methyl }-1H-pyrrole-3-
carboxamide

5-[(5-fluoro-2-oxo-1, 2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(1H-tetraazol-1-yl)propyll] -
2,4-dimethyl-1H-pyrrole-3-
carboxamide

5-[{(5-chloro-2-ox0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(1H-tetraazol-1-yl)propyll] -
2,4-dimethyl-1H-pyrrole-3-
carboxamide



di hydro-indol -(32)- ylidenenethyl]-2,4-dinethyl- 1H pyrrole-3-carboxylic
acid (2-hydroxy-3-norpholin-4-yl- propyl)-am de 2, 4-Di net hyl - 5- [ 2- oXd-AUG22005

di hydro-indol - (3Z) 3S 4S ci
yl i denenet hyl ] - 2, 4- di net hyl -
(2- hydr oxy- 3- nor phol i n-4-yl -

5S 5-[5- Chl oro- 2- oxo- 1, 2- di hydro-indol -(32) -
1H pyrrol e- 3-carboxylic acid
propyl)-am de 5- [5-Bronp-2-o0xo0-1, 2-di hydro-

"Y~N~ indol -(32)-ylidenenethyl] H 2, 4-dinethyl-1H pyrrol e-3- carboxylic acid
(2- hydr oxy-3- norpholin-4-yl-propyl)-am de off Lo

yl i denenet hyl ] - 1H-pyrrol e-3- carb
mor phol i n-4-yl - propyl ) -am
NENN-~NIN HOHN

27N

28N

29N

30N

34N

F_ H
FOF
e

N
H
] Nr{)
H ﬂ’\gf'&
F I
oM
N
H
3 Nr—(o
H ﬁﬁg;\_«
N
cl /
oH
N
H
A
O Nr\(— ¥,§
. H N oH
I
0
N
H
0
h?\N/
o
H, N o O
F /N
oH
N
H
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QM ic acid (2-hydroxy-3-
1594JN§NAUG 7R05268ylird2y BS- 19 dtrdadolH OH

1-yl)propyl] -2,4-dimethyl-5-
{ [2-0ox0-5-trifluoromethoxy) -
1,2-dihydro-3H-indol-3-
ylidene]lmethyl}-1H-pyrrole-3-
carboxamide

N-{3-[2,6-dimethylmorpholin-
4-yl] -2-hydroxypropyl}-5-[(5-
fluoro-2-oxo0-1,2-dihydro-3H-
indol-3-ylidene)methyl] -2,4-
dimethyl-1H-pyrrole-3-
carboxamide

5-[(5-chloro-2-oxo-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N-{3-[2,6-
dimethylmorpholin-4-yl]-2-
hydroxypropyl}-2,4-dimethyl-
1H-pyrrole-3-carboxamide

N-{3-[2,6-dimethylmorpholin-
4-yl] -2-hydroxypropyl}-2,4-
dimethyl-5-{[2-0x0-5-
(trifluoromethoxy)-1,2-
dihydro-3H-indol-3-
ylidene]lmethyl}-1H-pyrrole-3-
carboxamide

5-[(5-fluoro-2-oxo-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(3-methyl-2,5-
dioxoimidazolidin-1-
yl)propyl] -2,4-dimethyl-1H-
pyrrole-3-carboxamide



SUU— J— .

OH N=N 2, 4- D et hyl - 5-[ 2- oxo- 1, 2- di hydro-i ndol - (32) -

yl i denenet hyl ] -1 H pyrrol e-3- carboxylic acid (2-hydroxy-3-
[1,2,3]triazol-I-yl-propyl)- am de 5-[5-Fl uoro-2-oxo-1, 2-
di hydro-indol -(32)- ylidenenethyl]-2,4-dinethyl- 1H pyrrole-3-carboxylic
acid (2-hydroxy-3-[1,2,3]triazol- 1-yl-propyl)-am de 5-[5-Chl oro-2-o0xo0-1, 2-
di hydro-indol -(32)- ylidenenethyl]-2,4-dinethyl- 1H pyrrole-3-carboxylic
acid (2-hydroxy-3-[1,2,3]triazol- 1-yl-propyl)-am de

5-[ 5- Brono- 2- oxo-1, 2-di hydro- N~ \ N i ndol Nt3Z) hybteRpesel Hiyhdt iy 10 N=N
2,4-dimethyl -1 H.pyrrole-3- carb 1c aci dibzohweaa¥yi 8din-1-
[1,2,3]triazol-1-yi-propyb)- dnide’5. A coqnoyreppl] phos nacestignld y

15 AUG 2005

consi st

36N

37N

38N

39N

40N

Iy of : FGR 37y
hvdr nxvnr nnvl lagi
2-yl ] met hyl ene} - 2
5 AUG 1005 12S 13

Ld

EKN/
0 '”42;;3)

. IXZ

cl /

cl /

N
Br: H
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wlergjnot he conmpgungl-ifs-sgbested from the group
4H([[3- N (diethykatEngprémethoxy)-1,2-

nvl [ 115 -5-nmetnyldihyaeenyh-1hdeyrsol -

M phenyl-2,3-dihydyqig

Enkneet Byl b- cRr Ppresligle -151

carboxamide

5-[(5-chloro-2-0ox0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(3-methyl-2,5-
dioxoimidazolidin-1-
yl)propyl] -2,4-dimethyl-1H-
pyrrole-3-carboxamide

N-[3-(1,1-
dioxidothiomorpholin-4-yl)-2-
hydroxypropyl] -2,4-dimethyl-
5-[(2-oxo-1,2-dihydro-3H-
indol-3-ylidene)methyl] -1H-
pyrrole-3-carboxamide

N- [3" (111—
dioxidothiomorpholin-4-yl)-2-
hydroxypropyl] -5- [ (5-fluoro-
2-o0oxo-1,2-dihydro-3H-indol-3-
ylidene)methyl] -2,4-dimethyl-
1H-pyrrole-3-carboxamide

5-[(5-chloro-2-0ox0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [3-(1,1-
dioxidothiomorpholin-4-yl)-2-
hydroxypropyl] -2,4-dimethyl-
1H-pyrrole-3-carboxamide

5-[(5-bromo-2-oxo0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [3-(1,1-
dioxidothiomorpholin-4-yl)-2-
hydroxypropyl] -2,4-dimethyl-
1H-pyrrole-3-carboxamide



14S 15S HA , /

hydr oxypr opyl ] am no} car bonyl )
2-yl ] met hyl ene} - N- net hyl
(32)-3-{[4-({[3-
- 3- phenyl -1 H pyrrol -
di hydro-1| Hi ndol e- 5-
f I uor ophenyl) - 2- et hyl
-3- ylidene] nethyl}-I| H pyrrole-3-
hydroxypropyl]
yI]nEthyI

- 5- net hyl

di hydr o- 3Hi ndol -

-N HHO (32)-3-{ [4-
- 5- et hyl

(di et hyl am no) - 2-

(32)-3-{{4-({[3- (dlethylan1no) -
| uor op | )-5-nmet hyl - 1Fprrro
i sopropyl - 2- oxo- 2, 3- d|h d o
17S 18S /\
F
48N ﬁjﬁ}
o] ,\(—0 N=
S N oH
o FN T
0]
N
H
49N ﬁiﬁ}
o] ,\go N=
W oA
) o
FL p H
H
50N il
NN
4~
H., J \ ”/\é—H-
F o
N
H
51N o

({ [3-
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(di et hyl am no) - 2-
- 3- phenyl - I H pyrrol -
-2- 0xo0-2, 3-di hydro- 1H i ndol e- 5-
hydr oxypr opyl ] am no} car bonyl )
2-yl ] met hyl ene} - N-( 2-
car boxam de N-[ 3-(di et hyl am no) - 2-
-5- {(2)-[5-(norpholin-4- ylcarbonyl)-2-0x0-1,2 o

car boxam de

ylidenemethyl) -2, 4-

E31noéc§rg€nyl)
oI e-5-car 863?&91*8&’1@‘21135 AUG 2005 16S

15 AUG 2005

car boxam de

hydr oxyet hyl ) - 2- oxo- 2, 3-
hydr oxypr opyl ] -4- (4-

-3-(4-f

dimethyl-1H-pyrrole-3-

carboxylic acid [2-
hydroxy-3-

([1,2,3]triazolo[4,5-

blpyridin-3-yloxy) -
propyl] -amide

5-(5-chloro-2-0oxo0-1,2-

dihydro-indol-3-
ylidenemethyl) -2,4-

dimethyl-1H-pyrrole-3-

carboxylic acid [2-
hydroxy-3-

([1,2,3]triazolo[4,5-

blpyridin-3-yloxy) -
propyl] -amide
2,4-dimethyl-5-

(2-o0ox0-

5-trifluoromethoxy-1,2-

dihydro-indol-3-
ylidenemethyl) -1H-

pyrrole-3-carboxylic

acid [2-hydroxy-3-

({1,2,31triazolo[4,5-

blpyridin-3-yloxy) -
propyll] -amide

5-(5-fluoro-2-oxo-1,2-

dihydro-indol-3-
ylidenemethyl)-2,4-

dimethyl-1H-pyrrole-3-

carboxylic acid [2-
hydroxy-3-(3-oxy-
benzotriazol-1-yl) -
propyl] -amide

5-(5-chloro-2-oxo-1,2-

dihydro-indol-3-
ylidenemethyl) -2, 4-

dimethyl-1H-pyrrole-3-

carboxylic acid [2-
hydroxy-3- (3-oxy-
benzotriazol-1-yl)-
propyl] -amide



19S HO N \-N (32)-3-{ [4- ({ [3- (diethylanino)-2-

hydr oxypr opyl ] am no} car bonyl) -3-(2, 4-difl uorophenyl)-5- nethyl-I|H p}r5r4y|5-7:@05
0 yl] et hyl ene}- 2- oxo- N- phenyl - 2, 3-di hydro-1 H i ndol e-5- carboxam de

(32)-3-{[4-({[3-

hydr oxyganopy! ] am no} car bonyl )

(di et hyl am no) - 2- hydr oxypropyl ] am no}car bonyl)
-3-(2,4-difluorophenyl)-5- nethyl-|Hpyrrol-2- yl]nethyl ene}-N-(2-
hydr oxyet hyl ) - 2- oxo- 2, 3- di hydro-| H i ndol e-5- car boxam de
(32)-3-{[3-(4-cyanophenyl)- 4-({[3-(diethyl am no) - 2-

-5-gret hyl -1 H pyar@im@thyl-5- (2-oxo-

yl ] met hyl ene}- N, N-di met hyl - 2- oxdY 2, 3- di hydr g-t+h £ ndereméthsar-oxani de

4- (4- cyanophenyl ) - N[ 3-
{(Z)-[5-(norphol i
yl i dene] net hyl } -1

4.

St
B

et hyt 0) - 2-  hydi Bygp6opyddt 23 et hyl - 5-
Pl ) - 2- oxo- 1, 2- yUli ByAéme Sk 1 N - 3-
- carboxam de 15gy#r8§1 &K 2850308 21S

acid [2-hydroxy-3-(3-
oxy-benzotriazol-1-yl) -
propyl] -amide

A compound or pharmaceutically acceptable salt thereof,

wherein the compound is selected from the group consisting of:

Cpd
No.

28

38

4S

58

Structure

. [
0
N
H
0
N N
/W
o]
N
H
0
N N
cl /W
o)
N
H
o)
N N/\l
Hoon
/N
Br H
o
N
H
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Name

5-[5-Fluoro-2-oxo-1,2-
dihydro-indol- (32Z) -
ylidenemethyl] -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-morpholin-4-yl-
propyl) -amide

2,4-Dimethyl-5-[2-0x0-1,2-
dihydro-indol- (3Z) -
ylidenemethyl] -1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
morpholin-4-yl-propyl) -amide

5-[5-Chloro-2-0ox0-1,2-
dihydro-indol- (32) -
ylidenemethyl] -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-morpholin-4-yl-
propyl) -amide

5- [5-Bromo-2-0x0-1,2-dihydro-
indol- (32) -ylidenemethyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
morpholin-4-yl-propyl) -amide



22S 23S 24S C
hydr oxypr opyl ] am no} car bonyl )
yl ] met hyl ene} - 2- oxo- N- phenyl -
(32)-3-{[3-(4-chl orophenyl) -
hydr oxypr opyl ] am no} car bonyl )
yl ] met hyl ene}- N-i sopropyl - 2-

HO (32)-3-{[3-(4-chl orophenyl) -

-5-net hyl - 1H pyrrol - 2-
2, 3-di hydr o- 1H i ndol e- 5-
4- ({[ 3- (di et hyl am no) - 2-
-5-nmet hyl -1 H pyrrol - 2-

oxo0- 2, 3-di hydr o- 1H i ndol e- 5-

5-1(2)-(5-fluoro-2-oxo0-1, 2- di hydro-3Hindol -
3-(2H tetraazphk-Bipeipybpyt [2-0x0-1,2-

yl i dene) met hyl ] - N-[ 2- hydro
2,4-dinmethyl -1 H pyrrole-3

di hydro- 3Hi ndol - 3- yli/de e)|rret
3- (2H-t gtraazol - 2-yl) Yy
N-[ 2- hydr oxy- 3-( radzol -

trifl uoromet hox
car boxam de 154

7S /N

8S f

9S N
Br /

4- ({[ 3- (di et hyl am no) -

15 AUG 2005

car boxam de

car boxam de

e 5-[ @Znhy@beochhdod- 23D)o- 1, 2-

| s [ 2- hydidgygemethyl] -1H-pyrrole-3-

-di rret hyl ebHbpyyl bt eadid c 62 Hoxduode 3 -
yl) propyl]-2, 2, di et hydl 51 - ¥ BDrdR1oxo- 5

& hydro 3H—| ndol - 3- ayptiddene] net hyl } - 1H- pyrrol e- 3-

5-[5-Fluoro-2-oxo-1,2-
dihydro-indol- (3Z2) -
ylidenemethyl] -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-1[1,2,3]triazol-
l1-yl-propyl) -amide

5-[5-Chloro-2-oxo0-1,2-
dihydro-indol- (32Z) -
ylidenemethyl] -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-1[1,2,3]triazol-
l1-yl-propyl)-amide

5- [5-Bromo-2-0x0-1,2-dihydro-
indol- (3Z) -ylidenemethyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxylic acid (2-hydroxy-3-
[1,2,3]triazol-1-yl-propyl) -
amide

5. A compound or pharmaceutically acceptable salt thereof,

wherein the compound is selected from the group consisting of:

11S

151

(32) -3-{[a-({[3-
(diethylamino) -2-
hydroxypropyl]amino}carbonyl)
-5-methyl-3-phenyl-1H-pyrrol-
2-yllmethylene}-2-oxo-N-
phenyl-2,3-dihydro-1H-indole-
5-carboxamide



1 5 AUG 2005 25S 26S 27S 285 29Ssd C HHo ~O Y-NOH H

5-1(2) - (5-fl uoro- 2- oxo- 1, 2- di hydr o- 3Hi ndol - 3- 15 AUG 2005
yl idene) net hyl ] - N-[ 2- hydroxy- 3-(1Htetraazol-1-yl)propyl]-

2, 4-di met hyl - 1H pyrrol e-3- carboxam de 5-[(Z)-(5-chl oro-2-o0xo0-1, 2-

di hydr o- 3Hi ndol - 3- ylidene)nethyl]-N[2-hydroxy-
3-(1Htetraazol -1 -yl)propyl]- 2,4-dinethyl-1H pyrrol e-3- carboxam de

N[ 2- hydr oxy-3- (1Htetraazol - 1-yl)propyl]-2,4-dinmethyl-5- {(2Z2)-][2-0x0-5
trifluoronethoxy)-1,2- dihydro-3H\ ndol - 3- (gk) daréJaetfiyd}- 1H pyrrol e- 3-
car boxam de N-{3-[(2R 6S)-2, 6- Wiget hyl nor ghdkthydayihep-2-

hydr oxypropyl }-5-[(2)-(5- fluoro-23-o0xo-1, 2hgidgdypr8pyyl] amino}carbonyl)

i ndol - 3-ylidene)nmethyl]-2,4- H hyl - | H pyBrokeh$l - 8 aphenxyhi Ué-pyrrol -
2-yllmethylene}-N-methyl-2-

128 oxo-2,3-dihydro-1H-indole-5-

carboxamide

(32)-3-{[4-({[3-
(diethylamino) -2-
hydroxypropyllamino}carbonyl)
-5-methyl-3-phenyl-1H-pyrrol-

138 2-yllmethylene}-N- (2-
hydroxyethyl) -2-o0xo0-2,3-
dihydro-1H-indole-5-
carboxamide

N-[3- (diethylamino) -2-
hydroxypropyl] -4- (4-
fluorophenyl) -2-methyl-5-
{(2)-[5- (morpholin-4-

148 ylcarbonyl) -2-oxo-1,2-
dihydro-3H-indol-3-
ylidenelmethyl}-1H-pyrrole-3-
carboxamide

(32) -3-{[4-({[3-
(diethylamino) -2-
hydroxypropyl]lamino}carbonyl)
-3-(4-fluorophenyl) -5-methyl-

155 1H-pyrrol-2-yl]lmethylene}-N-

isopropyl-2-oxo0-2,3-dihydro-
1H-indole-5-carboxamide

152



5-1(2)-(5-chl oro-2-oxo0-1, 2- di hydro-3Hindol -3- ylidene)nethyl]-N{3-

[ (2R, 6S) -2, 6 di net hyl norpholin-4-yl]-2- hydroxypropyl}-2,4-dinethyl - 15

1H pyrrol e- 3- car boxanmi de 155 1 5 AUG 2005 N-{3-[(2R 6S)-2,6- N O U6 2005

di net hyl nor pholin-4-yl]-2 30S 31S 32S 33S 34S C HH

hydr oxypropyl }-2,4-dinmethyl- N OH 5-{(2)-[2-0x0-5 H (trifluoronethoxy)-1, 2-

di hydro- 3Hi ndol - 3- ylidene] nethyl}-1H pyrrol e-3- carboxam de

5-1(2)-(5-fluoro-2-o0xo0-1, 2- dihydro-3Hindol-3- ylidene)nethyl]-N][(2R)-2-

hydr oxy- 3- (3-net hyl - 2, 5- di oxoi m dazol i din-1 - 3/' %pr opyINl- 2, 4-di net hyl -1 H

pyrrol e- 3- car boxani de 0 5-[(Z2)- (5-xhl or o- 2- d282 1321 [¢= K L¥T hydr o- 3H i ndol - 3

N ylidene)methyl ]-N-[(2R)-2- N ydr oxy- 3-(@3ekBYhyminok-2-

di oxoi i dazol i din-1 yl)propy ]+ _ di met hy hYRRoxppEeBY bl anine lepuharad )
-3-(2,4~-difluorophenyl) -5-

methyl-1H-pyrrol-2-

yllmethylene}-2-oxo-N-phenyl-

2,3-dihydro-1H-indole-5-

carboxamide

16S

(3z)-3-{[4-({[3-
(diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-3-(2,4-difluorophenyl) -5-
methyl-1H-pyrrol-2-
yllmethylene}-N- (2-
hydroxyethyl) -2-ox0-2, 3-
dihydro-1H-indole-5-
carboxamide

178

(32) -3-{[3- (4-cyanophenyl) -
4- ({[3-(diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-5-methyl-1H-pyrrol-2-
yllmethylene}-N,N-dimethyl-2-
0x0-2,3-dihydro-1H-indole-5-

185 carboxamide

4- (4-cyanophenyl) -N- [3-
(diethylamino) -2-
hydroxypropyl] -2-methyl-5-
{(2)-[5- (morpholin-4-
ylcarbonyl) -2-oxo-1, 2-
dihydro-3H-indol-3-
ylidene]methyl}-1H-pyrrole-3-
carboxamide

198

153



0 N[(2R)-2- hydroxy-3-(3- ~- N~ nethyl -2, 5-di oxoi m dazolidin- N J
1-yl)propyl]-2,4-dimethyl-5 NOH O {(2)-[2-0x0-5 H (trifl uororrethoxy)-S’L,&-

di hydro- 3Hi ndol - 3- ylidene]nmethyl }-I H pyrrol e-3- carboxam de 0 1.5 AUG 2005
5-1(2)-(S-fluoro-2-o0xo0-1, 2- dihydro-3Hindol-3- ylidene)nethyl]-N[(2S)-2-
hydr oxy- 3- (3-net hyl -2, 5- di oxoi m dazolidin-I1- yl)propyl]-2,4-dinethyl-I|H
pyrrol e-3-carboxam de 156 1 5 AUG 2005 35S 36S Cl 37S 385 39S Cl HO )-N O
NY NSOHOO ~-N NOOKHONYENSO HOHLIZ OO NYN-\: ~Sb

> (32) -3-{ [3- (4-chlorophenyl) -
y 4- ({[3- (diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-5-methyl-1H-pyrrol-2-
yllmethylene}-2-oxo-N-phenyl-
2,3-dihydro-1H-indole-5-
carboxamide

20S

(32)-3-{[3- (4-chlorophenyl) -
4-({[3-(diethylamino) -2-
hydroxypropyl] amino}carbonyl)
-5-methyl-1H-pyrrol-2-
yllmethylene}-N-isopropyl-2-
oxo-2,3-dihydro-1H-indole-5-
carboxamide

218

5-[(2)-(5-fluoro-2-oxo-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(2H-tetraazol-2-yl)propyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxamide

228

5-[(2)-(5-chloro-2-oxo0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [2-hydroxy-
3-(2H-tetraazol-2-yl)propyl] -
2,4-dimethyl-1H-pyrrole-3-
carboxamide

238

N:=N N- [2-hydroxy-3- (2H-tetraazol-
0 N¢f 2-yl)propyl]-2,4-dimethyl-5-
N {(2)-[2-0%x0-5-
248 Fo _F H ©OH trifluoromethoxy) -1, 2-
ET/ I N dihydro-3H-indol-3-
O H ylidene]methyl}-1H-pyrrole-3-
carboxamide
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HOHN CND:O HOHUNJ(2S)-2-hydroxy-3-(3- nethyl-2,5-di oxoim dazo% i dé' n-
1-yl)propyl]-2,4-dinmethyl-5- {(Z2)-[2-0x0-5 (trifluoronethoxy)-1, 2- 175 AUG 7005
di hydr o- 3Hi ndol - 3- ylidene] nmethyl }-1H pyrrol e-3- carboxam de
5-1(2)-(5-chl oro-2-o0xo0-1, 2- di hydro-3Hindol-3- ylidene)nethyl]-N[(2S)-2-
hydr oxy- 3- (3-net hyl -2, 5- di oxoi m dazolidin-I1- yl)propyl]-2,4-dinethyl-I|H
pyrrol e-3-carboxam de N-[3-(1, 1- di oxi dot hi onor pholin-4-yl)-2-
hydr oxypropyl ]-2, 4-di methyl - 5-[(2)-(2-o0xo0-1, 2-di hydr o- 3H
i ndol - 3-ylidene)nmethyl]-IH pyrrol g;%i)car bo'-'XjaHZJI)e- -[fj-u(or,ol-z—oxo—l,z—
di oxi dot hi omor phol i n-4-yl ) -@- hygeNxypr opyl §ilsedyg)3f-gndol-3-
f I uor o- 2- oxo- 1, 2- di hydr o 3H_jj/dol - 3-yl i derig)irangimethyd] -N- [2-hydroxy-
di met hyl -1 H pyrrol e-3- carifoxanmi @8 5-[(2) - (3= cHi vral-raaped--1,-21) propyl] -
di hydr 0238 i ndol - 3- vy} thyl ] - N-[ 3- (12 24 - s act Hitopyrgederd-4- yl ) - 2-
hydr oxypr opyl ] - Lgret hyl - 1H pyrrol e- 3- cCaaTRAEARIAE 1 5 AUG 2005 0 41S

o)

N=N 5-[(2) - (5-chloro-2-ox0-1,2-
YN dihydro-3H-indol-3-
o] N 4
N’\(_ ylidene)methyl] -N- [2-hydroxy-
H ©OH 3- (1H-tetraazol-1-yl)propyll] -
268 NS 2,4-dimethyl-1H-pyrrole-3-
Cl H carboxamide

NN N-[2-hydroxy-3- (1H-tetraazol-
o N¢N 1-yl)propyl] -2,4-dimethyl-5-
Nf\(— {(2)-[2-0x%0-5-
eFF H ©H trifluoromethoxy) -1, 2-
278 ﬂ/ f N dihydro-3H-indol-3-
o H ylidenelmethyl}-1H-pyrrole-3-
o carboxamide

_ r*( N-{3-[(2R,6S8)-2,6-
' 0 dimethylmorpholin-4-yl]-2-
o) f\('N_A& hydroxypropyl}-5-[(Z)- (5~
N OH fluoro-2-oxo-1,2-dihydro-3H-
H indol-3-ylidene)methyl] -2,4-
dimethyl-1H-pyrrole-3-
0] carboxamide

288

f’( 5-[(2) - (5-chloro-2-oxo0-1,2-
o N dihydro-BH—indol—BE
ylidene)methyl] -N-{3-
298 ”/\(— s [(2R,6S)-2,6-
N dimethylmorpholin-4-y1l]-2-
Cl / H hydroxypropyl}-2,4-dimethyl-
N 0 1H-pyrrole-3-carboxamide

(o]
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42S 43S 44S a 5-[(2)-(5-brono-2-0xo0-1,2- N-r'N-=0 di hydro-3Hindol -3 gl %—l U
p ylidene)methyl]-N-[3-(1,1- dioxi dothi onor phol i n-4-yl ) - 2- 1.5 AUG 2005
hydr oxypropyl ] -2, 4-di met hyl - 1H pyrrol e-3-carboxam de Nti~ H = OH
5-1(2)-(5-fluoro-2-o0xo0-1, 2- dihydro-3Hindol-3- ylidene)nethyl]-N[(2S)-2-
hydr oxy- 3- nor phol i n-4- yl propyl ]-2, 4-di methyl -1 H pyrrol e-3-car boxam de
5-1(2)-(5-fluoro-2-o0xo0-1, 2- di hydro-3Hindol-3- ylidene)nethyl]-N[(2R)-2-
hydr oxy- 3- nor phol i n-4- yl propyl ]-2, 4-di methyl -1 H pyrrol e-3-car boxam de
5-[(2)-(5-chloro-2-oxo-1,2- N-~ A~ _dfhydr o-BHInbHAR .S -@6-N
ylidene)nethyl ]-N-[(2R)-2- L".11Qhydr oxy- Hiptghoingreholin-4-yl] -2-
yl propyl J- 2, 4- di net hyl -1 rﬁéI’e\—?&car box wxg;[quol} -2, dnidgrethydro- 1, 2-
di hydr o535 i ndol £3 HN yl peten methy| )- N-[ (25)t 8) G4 O3y Proxy- 3- nor phol i n- 4-
yl pr opyP?- 2, 4- diBt hy = yt rol e- 3- car box & Hel wrometdrayoing - 8r
phar maceuti cal | yo t abje salt thereof, 1@6?14‘1153'%12@(?3'3‘

0 yvlidenelmethyl}-1H-pyrrole-3-
N carboxamide

0] 5-[(2) - (5-fluoro-2-oxo0-1,2-
N~ dihydro-3H-indol-3-
0 /\/‘Nf ylidene)methyl] -N- [ (2R) -2-
N %DH() hydroxy-3- (3-methyl-2,5-
31s H dioxoimidazolidin-1-
E j N ' yl)propyll -2,4-dimethyl-1H-
0 pyrrole-3-carboxamide

0] 5-[(2) - (5-chloro-2-ox0-1,2-
h?\N/ dihydro-3H-indol-3-
ylidene)methyl] -N- [ (2R) -2-
S f\/—— W/] hydroxy-3- (3-methyl-2,5-
328 H dioxoimidazolidin-1-
f N yl)propyl] -2,4-dimethyl-1H-
Cl H pyrrole-3-carboxamide

o] N-[(2R) -2-hydroxy-3-(3-
QKN/ methyl-2,5-dioxoimidazolidin-
0 F\/—— V) 1-yl)propyl]-2,4-dimethyl-5-

N o O {(2)-[2-0x0-5-
338 Rif H (trifluoromethoxy) -1,2-
o) / N dihydro-3H-indol-3-
0 ylidene]lmethyl}-1H-pyrrole-3-
N carboxamide

0 5-[(2) - (5-fluoro-2-ox0-1,2-
N~ dihydro-3H-indol-3-
o /\(—Nf ylidene)methyl] -N- [ (28) -2-
N “on O hydroxy-3- (3-methyl-2,5-
3458 H dioxoimidazolidin-1-
F /N yl) propyl] -2,4-dimethyl-1H-
oH pyrrole-3-carboxamide
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wherein the conpound is selected fromthe group consisting of: 47S 48% Cl
49S 50S 51S C1 P. 159 5-(S-(2)-fluoro-2-oxo- 1,2-dihydro-indol - 3- 5 AUG 2005
yl idenenet hyl)-2,4- dinmethyl-1H pyrrol e-3- carboxylic acid [2- hydroxy-3
([1,2,3]triazol o(4,5- b]pyridin-3-yloxy)- propyl]-amde
5-(5-(2)-chloro-2-o0xo- 1, 2-di hydro-indol -3- ylidenenethyl)-2,4-

di met hyl -1 H pyrrol e-3- carboxylic acid [2- hydroxy-3 ([1,2,3]triazol o[ 4, 5-

b] pyri di n-3-yl oxy)- propyl]-amde 2,4-(2)-dinethyl-5-(2-

0x0-5-trifluoronethoxy- 1,2-di hydRo-indol - 3N-{(28bnerydmedyy-13+ (3 -
pyrrol e- 3-car boxyl i

c acid [ 2- r - 3-
b] pyri di n- 3-yl oxy) - propyl{-am/de -(5-(2
1,2-dih -indok-3- yli
I hydro-in Eif yli

368

378

388

39S

eﬂnst Q-2 4-

cl I a

Y
N
cl /' H

157

Q@,:lz 312 rF Fpepimigiazolidin-
fYhopEoRY bkR, 4 -dimethyl-5-
{(Z)-[2-0x0-5-
(trifluoromethoxy) -1,2-
dihydro-3H-indol-3-
ylidene]methyl}-1H-pyrrole-3-
carboxamide

5-[(2) - (5-chloro-2-0x0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N- [ (2S) -2-
hydroxy-3- (3-methyl-2,5-
dioxoimidazolidin-1-
yl)propyll -2,4-dimethyl-1H-
pyrrole-3-carboxamide

N- [3' (1[ 1-
dioxidothiomorpholin-4-yl)-2-
hydroxypropyl] -2,4-dimethyl-
5-[(2) - (2-ox0-1,2-dihydro-3H-
indol-3-ylidene)methyl] -1H-
pyrrole-3-carboxamide

N-[3-(1,1-
dioxidothiomorpholin-4-yl)-2-
hydroxypropyl] -5-[(2) - (5-
fluoro-2-oxo-1,2-dihydro-3H-
indol-3-ylidene)methyl] -2,4-
dimethyl-1H-pyrrole-3-
carboxamide

5-[(2)-(5-chloro-2-oxo0-1,2-
dihydro-3H-indol-3-
ylidene)methyl] -N-[3-(1,1-
dioxidothiomorpholin-4-yl)-2-
hydroxypropyll -2,4-dimethyl-~
1H-pyrrole-3-carboxamide



di et hyl - 1H pyrrol e-3 carboxylic acid [2- hydroxy-3-(3-oxy-

benzotri azol -1-yl)- propyl]-amde 5-(5-(2Z)-chloro-2-o0xo- 1.5 AUG 2005
1, 2-di hydro-indol - 3- ylidenenethyl)-2,4- dinmethyl-IH pyrrole-3- carboxylic
acid [2- hydroxy-3-(3-oxy- benzotriazol-I-yl)- propyl]-amde 1 5 AUG 2005
52S 0 7. A conpound of Formula (la): R2 N ~O 2,4-(2)-dinethyl-5-(2-
oxo-5-trifluoronethoxy- 1,2-di hydro-indol-3- ylidenenethyl)-1H

pyrrol e-3-carboxyli ¢ acid [2-hydroxy-3-(3- oxy-benzotriazol-I-yl)-
propyl]-amde -CH (R3)-' -CH(R5) Z H 5»hdr(é) n{5Raroms-2 rexem 5 ar e
hydrogen; R2 is fluoro anp Novat Ot héiBygsar 3Hosnd®l the 10i ndol i none
ring: and Z i s norphol i a4 34-; HROHN ar ¥lidens) meray t heVsi%r Eocheni stry
at the *%Oé'rs (Sé a phargmceutical |y accepiabléoshiemerehesin-458 )52~
conpound a pBeraceltical |y acceptabl e s8YarerEpEePylher4idingtdvdonpound
is selected fromt @ consisting of: CpH-pyrrole-3-carboxamide

o 5-[(Z)-(5-fluoro-2-oxo-1,2-
N dihydro-3H-indol-3-
H/\E;A\N/\l ylidene)methyl] -N-[(2S)-2-
41S N kv/ hydroxy-3-morpholin-4-
ylpropyl] -2,4-dimethyl-1H-
0 ' pyrrole-3-carboxamide

5-[(2) - (5-fluoro-2-oxo-1,2-
N dihydro-3H-indol-3-
T N7 ylidene)methyl] -N- [ (2R) -2-
N OH L\/O hydroxy-3-morpholin-4-
H ylpropyl] -2,4-dimethyl-1H-
o pyrrole-3-carboxamide

428 ;

o 5-[(2)-(5-chloro-2-o0x0-1,2-
N~ dihydro-3H-indol-3-
© TN ylidene)methyl] -N- [ (2R) -2-
o kV/O hydroxy-3-morpholin-4-
ylpropyl] -2,4-dimethyl-1H-
0o pyrrole-3-carboxamide
NH

N
43S
cl H

0 5-[(2)-(5-chloro-2-0oxo0-1,2-

dihydro-3H-indol-3-
ﬂ/\‘/\n/\ ylidene)methyl] -N- [ (28) -2-
N OH L\/O hydroxy-3-morpholin-4-
44S H ylpropyl] -2,4-dimethyl-1H-
pyrrole-3-carboxamide

NH

6. A compound or pharmaceutically acceptable salt thereof,
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No. Structure Nanme 160 1 5 AUG 2U05 45N 41S 42S 5- (5-Fl uor o- 2- oxo- 1, 2,

di hydro-indol - 3- ylidenenet hyl) -2, 4-di net hyl -
(2- hydr oxy- 3- nor phol i n-4-yl -

1H pyrrol e- 3- car boxyl i ¢ 1adilg 2005

propyl ) - met hyl - am de;

5-((2)-5-Fluoro-2-o0xo0-1, 2- di hydro-indol -3- ylidenenethyl)-2,4-di net hyl -

1H pyrrol e- 3-carboxylic acid
yl - propyl) - net hyl - am de;
yl i denenet hyl ) - 2, 4- di net hyl -

((S)-2-hydroxy- 3-nor phol i n- 4-
and 5-((2)-5-Fluoro-2-o0xo-1, 2- di hydro-indol - 3-
1H pyrrol e- 3-carboxylic acid

((R) - 2- Whereiy- shapeprerird 4is \eladded fres: khe- anpde. consishing mifceut i cal

conposition,
clains 1, 2, 3,
5 10. A pharnaceuti cal

exci pi ent .

pharnac%gg

accept ab

48S

49S

508

51S

conprising a conpound or

carrier or excipient.x
clains 1-8 in a nedica
a protein kinase.

is selected fromte
non-receptor tyrosi

pharmaceutically acceptable salt of

5 6, or 8 and a pharnmaceutically acceptable carrier or

15 1

N=N,
0 /\(—O N=
N oH
/\ H
c /N
N
H
NN
0 /\(—O N=
N
7 X H OH
N
) /
PO "
N
H
+/o.
N=N
8
Q /{_
N OH
/W H
N
SR

N
c o

159

11. The u $of
For° t N modul atiop1 9 eiemegﬁtf)y
I {TRe %tise of clain111§i
rdlip consisting of a rgggggg¥ligra lémﬁzijnase, a
e - kF nase

Thase and a serine-threéonin

conposi tion, conprising a conpound or
ically acceptable salt f claim?7 apd, a  pharjraceut]cally
N gez(gé( ﬂfﬂ?oxeo d_cg}fc?r salt of

LRy
;

iC activity of

e Ny sal g frotej n ki nase

hydroxy-3-
([1,2,3]triazolo(4,5-
blpyridin-3-yloxy) -
propyl] -amide

5-(5-(2) ~chloro-2-oxo-
1,2-dihydro-indol-3-
ylidenemethyl) -2,4-
dimethyl-1H-pyrrole-3-
carboxylic acid [2-
hydroxy-3-
({1,2,3]triazolo(4,5-
blpyridin-3-yloxy) -
propyl] -amide

2,4-(2) -dimethyl-5-(2-
oxo-5-trifluoromethoxy-
1,2-dihydro-indol-3-
ylidenemethyl) -1H-
pyrrole-3-carboxyli

c acid [2-hydroxy-3-
([1,2,3]triazolo[4,5-
blpyridin-3-yloxy) -
propyl] -amide

5-(5-(2) ~fluoro-2-oxo-
1,2-dihydro-indol-3-
ylidenemethyl) -2, 4-
dimethyl-1H-pyrrole-3-
carboxylic acid [2-
hydroxy-3- (3-oxy-
benzotriazol-1-yl) -
propyl] -amide

5-(5-(2) -chloro-2-oxo-
1,2-dihydro-indol-3-
ylidenemethyl) -2, 4-
dimethyl-1H-pyrrole-3-
carboxylic acid [2-
hydroxy-3-(3-oxy-
benzotriazol-1-yl)-
propyl] -amide



161 1 5 AUG 2005 13. The use of the conpound or salt of clainms 1-8 in

medi canent for treating or preventing a protein kinase rel ated disorHQAU@%MS
an organism 5 14. The use of claim 13, wherein said protein kinase related
di sorder is selected fromthe group consisting of a receptor tyrosine

ki nase rel ated di sorder, a non-receptor tyrosine kinase rel ated disorder
and a serine-threonine kinase 10 related disorder. 15. The use of claim 13,
wherein said protein kinase related disorder is selected fromthe group
consistbag of an EGFR rel ated di sfrder, a PDGHR (®l-aliectdhiydesdde- an | GFR
15 rel ated disorder and a flk refited di sor devxo-1%6-.t rilfd uasemet hokgr-m 13,
wherein said protein kinase %1@& di sor derl = dd hyalhreeringdelle@ted from t he
group consisting e@frsquapgul ©el| carci nomn,ylasteremetdiyd,) -K8posi ' s sar cona,
20 gliobl astoma, | qer, . bl adder cancergyhede -a3ndarbokyldancer,

mel anoma, ovarian calbghpsC prostate cancer, breasdid c@nesgdroxyablgell |ung
cancer, gliona, colorectal cancer, genitouridigfibedftetiazd-1-y1) -

gastroi ntestinal cancer. 25 17. The use of cl@idpyd,-aMi@leci n said protein
kinase related disorder is selected fromthe group consisting of diabetes,
an aut oi mmune di sorder, a hyperproliferation disorder, restenosis,
fibrosis, psoriasis, von Heppel-Lindau disease, osteoarthritis, rheumatoid
arthritys, paeGhSEeneds Foamud@ i(ahh)ammatory di sorder, an inmunol ogi ca

di sorder and a cardiovascul ar disorder. 18. The use of claim 13, wherein
said organismis a human. 162 1 5 AUG 2005 19. A conpound or

pharmaceutical |y acceptable salt there having the follow ng fornula: N H
Attt SRR
RE
R2
N 0
5 H

wherein: A

R', R?’, R*, and R’ are hydrogen;

R? is fluoro and is located at the 5-position of the
10 indolinone ring; and

Z is morpholin-4-yl;

R® and R’ are methyl;and

the stereochemistry at the *C is (S)

or a pharmaceutically acceptable salt thereof.

15

8. A compound or a pharmaceutically acceptable salt thereof,

wherein the compound is selected from the group consisting of:

Cpd

Structure Name
No.
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pharmaceutically acceptable salt of claim 19 and a pharmaceutically
acceptabl e carrier or excipient.

10

15

10 163

o /\(\N/\\

45N

n
=4

418

428

5-(5-Fluoro-2-oxo-1,2-
dihydro-indol-3-
ylidenemethyl)-2,4-dimethyl-~
1H-pyrrole-3-carboxylic acid
(2-hydroxy-3-morpholin-4-yl-
propyl) -methyl-amide;

5-((2)-5-Fluoro-2-oxo-1,2-
dihydro-indol-3-
ylidenemethyl) -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
((S)-2-hydroxy-3-morpholin-4-
yl-propyl) -methyl-amide; and

5-((Z)-5-Fluoro-2-oxo-1,2-
dihydro-indol-3-
ylidenemethyl) -2,4-dimethyl-
1H-pyrrole-3-carboxylic acid
((R) -2-hydroxy-3-morpholin-4-
yl-propyl) -methyl-amide.

9. A pharmaceutical composition, comprising a compound or

pharmaceutically acceptable salt of claims 1, 2, 3, 4, 5, 6, or 8

and a pharmaceutically acceptable carrier or excipient.

10. A pharmaceutical composition, comprising a compound or

pharmaceutically acceptable salt of claim 7 and a

pharmaceutically acceptable carrier or excipient.

11. The use of the compound or salt of claims 1-8 in a

medicament for the modulation of the catalytic activity of a

protein kinase.

12. The use of claim 11, 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.
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13. The use of the compound or salt of claims 1-8 in a
medicament for treating or preventing a protein kinase related

disorder in an organism.

14. The use of claim 13, 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.

15. The use of claim 13, wherein said protein kinase
related disorder is selected from the group consisting of an
EGFR related disorder, a PDGFR related disorder, an IGFR

related disorder and a flk related disorder.

16. The use of claim 13, wherein said protein kinase
related disorder is a cancer selected from the group consisting
of squamous cell carcinbma, astrocytoma, Kaposi's sarcoma,
glioblastoma, lung cancer, bladder cancer, head and neck
cancer, melanoma, ovarian cancer, prostate cancer, breast
cancer, small-cell lung cancer, glioma, colorectal cancer,

genitourinary cancer and gastrointestinal cancer.

17. The use of claim 13, 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.

18. The use of claim 13, wherein said organism is a human.
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19. A compound or pharmaceutically acceptable salt thereof

having the following formula:

20. A pharmaceutical composition, comprising a
therapeutically effective amount of the compound or
pharmaceutically acceptable salt of claim 19 and a

pharmaceutically acceptable carrier or excipient.
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