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hydr oxyal kyl . _hal oal k anlnoalk% nonoalkylanb é

di al kyl ami rfgHRR§166; fl%&h & Pesambesi2RP0, whshisdare &mq% priajed by sefgsands |
acyl am noal kyl , acyl thi oal kyl, al kyl sul phonyl am noal kyl ,
arylsulphonylaninoalkyl, mer capt oal kyl , al kyl t hi oal kyl
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nonoai kyl am no d| alkylamino, imsignifies 1-imdazolyl, Ar signifies
aryl, add n stands for 2-6; R2 signifies hydrogen, alkyl, aralkyl,
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aryl sul phonyl am noal kyl , ner capt oal kyI al kyl t hi oal kyl , carboxyal kyl ,

al koxycar bonyl al kyl , ‘am nocar bonyl al kyl , al kyl thio or aI Kyl sul phinyl; R3
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and one of X and Y

al kyl t hi o, alkylsulphlnyl 15 or alkylsulphonyl
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signifies O and the other signifies Q
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ndolyl, R4, R5 and R each
agen or ydro ,and X and Y both signify
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active substances for the use in confrol gr prevention of infl swetory,
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O and when R2 signifies hydrogen;
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phar maceutical Iy acceptabl e sa ; N corrpounds of fﬁmmmwu“mﬂ
bases and of basic conpounds R la I'jwith acids, as t
i munol #yi cal, bronchopul nonary andRcar di ovascul ar di sorders. 25
wherein R’ signifies hydrogen, alkyl, aryl (limited to phenyl), aralkyl (limited to

phenylalkyl), alkoxyalkyl, hydroxyalkyl, haloalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, trialkylaminoalkyl,
aminoalkylaminoalkyl, azidoalkyl, acylaminoalkyl, acylthioalkyl,

25 alkylsulphonylaminoalkyl, arylsulphonylaminoalkyl, mercaptoalkyl,
alkylthioalkyl, alkylsulphinylalkyl, alkylsulphonylalkyl, alkylsulphonyloxyalkyl,
alkylcarbonyloxyalkyl, cyanoalkyl, amidinoalkyl, isothiocyanatoalkyl,
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The novel conpounds of the present invention are structurally unlike those
di scl osed by the Davis 5,057,614 patent. In particular, the Davis 5,057,614
pat ent diveoebos@ds3 i ndol yl substituted pyrrol e conpounds of PE®ASAI/&7689 whi ch
may be further substltuted on the R3 position with a carbocyclic or 2 WO
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,|nteger~5‘rom0t05 and nis an integer froml to 5 wth the proviso that

g and m are, i ndepgngRaf bympbuhds of EFretehfindenfion WRé kirdSuRAIR drkeut | cal Iy

acceptable salts
those disclosed by the Davis 5,057,614 patent. In particular, the Davis

5,057,614 patent discloses indolyl substituted pyrrole compounds of formula I
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which may be further substituted on the R? position with a carbocyclic or
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20 of acidic conmpounds of fornmula | with bases and of basic conpounds of
formula | wth acids, as therapeutically active substances for use in
control ovopemeaenti on of inflammatory, imunol ogical, broRECAAmPOI/MBAZry and
cardi ovascul ar di sorders. 25 The novel conpounds of the present |nvention
are structurally unI i ke 4 WO 02/.1G183 PCT/USO1/~7G89 th | osed
by the Daviheteropyglioamwmaliegioup; n %P@"Q%‘Vﬁl‘c akoRRatsgroypd e by Fgﬁtent
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rormop e%ﬂﬁypgdgﬁPM {?‘Ihtﬁgy[bawﬁ %gﬂﬂeﬁbﬁgﬁ  aré: pheh I‘BZ 3! phenyl,

4- met hoxyp romet trifluor met hyl’phenyl ,
i ni t Lolphﬁnty—bhlo%prhenw,rﬂ}brmhpphemlylt quh&mwémymwhﬁﬁﬁrﬁwéghybfmwl hoplhenyi ,
met t hi t S. n enyl,
1- naph%/IQyI f‘%‘%ﬁéﬂf (Iir%eqr% rﬁ'f"? %I@PR‘@II‘I 25r gen'é’ﬂ'?/c E?%\@%T% means
a 5- or 6-neahs W%Wﬁyﬁmoﬁﬁéﬁmu%&hg Wﬂﬁhw optionally carry a
d whic or

f used benzene r|n can be ‘substit unsubstituted, for
exanpl e, Wi 4-Ime1h¢|sulphmnymhepybam ablor naphibyt. hilke he&rbswllclﬂmwtl@el ect ed

f hal d I , itr
a(r:;)lmamangg %Illok'ylc{(%o&ed ﬁyﬁ?‘x{e{nﬁ ﬁ'ﬁ y%ré}%}ﬂorﬂ ?égl'?%t%mrgyc[%ow%@g%&fnds of
the presentyhhehl @pb"hon%rﬂ?%@h‘?sa fafseattféhzeﬁb&r@aﬁd WhicH eatPBeistibbit@itdenvi s

" 245 patent are 2-thienyl; 3-thienyl, 3-benzo , 3-benzof uranyl ,

2- pyrrdldyl , ommmdv@tlmtednf@rtememnlmewmoeaocamprsep gtﬁiﬂypnatteéhree,
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contai n an aghd, 'a@?ﬁimlﬁbt m@noﬁmawmmd)rawmw famwanpnn%veamml es of such
het er ocycl es are yrrolldlno) pi peri di no, piperazino oI|no and

t hi omor phol @lisgisulphonyl dnkiteegomppeRgs of trpresent tmveeﬁ@rh e>garmp esof al.,
descri bes 3 te 5
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-CO, I (é&ﬁzmn%%lbnﬁlea%erﬁdﬁﬂl ehylut ﬁﬂeﬁiykglm?ﬂle?-I)ﬁ\zhhllde?alwrﬁalndf)IM yl-or
-ary - et erocycle-, -heterocyc| e- use c-,
-fused bi cy%‘Im%thQ’ SBondalyl, 1=methoxymeating=3 -'nﬂeiwf(&?nethpwthylk ""§0|Iyl
1-(2-hydroxypropyl)-3-indolyl, 1-(4-hydroxybutyl)-3-indolyl,
1-[1-(2-hydroxyethyithio)ethyl]-3-indolyl,
1-[1-(2-mercaptoethylthio)ethyl]-3-indolyl, 1-(1-phenylthioethyl)-3-indolyl,
25  1-[1-(carboxymethylthio)ethyl]-3-indolyl and 1-benzyl-3-indolyl.

United States Patent 5,721,245 to Davis, et. al., describes substituted

4-[3-indolyl]-1H-pyrrolone compounds of formula I



5 and Y are independently C~-C4 al kyl ene, substituted al kyl ene, or
together, X, Y and Wconbine to form (CH2)"-AA-; R~ is independently

hydr ogen WOAMO18E~- C4 al kyl , hydroxy, C--C4 al koxy, hal oalPKJIysonitesd, NRARS
or -NHCQ(Cl1-4)al kyl; R2 is hydrogen, CH3CO-, NH2 or hydroxy; R3 is
hydrogen, (CH2)maryl, C~-C4 al kyl, -COQ C~-CAgral kyl), -CONR4AR-,

-C(CGNH)NH2, -SO(C~-C4 al kyl), -SOZ(NRAR~) 10|or -S2(C,-Ca. alkyl); R4 and
R~ are independently hydrogen, C~-C4 al kyl, phenyl, benzyl, or conbine to
the nitrogen to which they are bonded t =& sat-yr at ed or unsaturated 5
or fi menber ring; AAis an anmino afid residue;
or 3; and n is independently 2kt 3, 4 prot ei n ki nase C ( PKC)
~inhibitors and as sel ective PK 2d PKC(1 -11 “ghhi bitors. 15 Patent
application WO 00l 06564 di scl oses itut ed nal ei m de conpounds of
Formula (I): Re wherein R~ represg gerRzor al kyl; R2 represents
“aryl, cycloal kyl or a 20 het e®8 ¢ R3NR5, R6, R and R8 represent each
hydr ogen, hal ogen, hydroxy, 6 D 1121b183 PCT/ USULl/ ~7G89 ami no, al kyl
or alkoxy; and R4 is W or R4 and R3 or 2bmd R5 may formtogether a ring
substituted by Wthereon; wherein Wrepresents -(CH2),-(Y)Ym (CH2)"-Z as
PKC~i inhibitors. Patent application WD-00NXE927 descri bes

3-am no-4-ar%mai ei mi de conpounds having fornula (1): Rr~ or a

phar maceut i WBenejn Rde dyydeegen aehydraxy @™ and Redakenttegather ar & graupdebiten,

al kyl, aryl l\; R~y b3 , kvl , satal kyl , dr oxyal kyl or
al kgxyal kglf?%a%ﬂ%)%-uﬁq IR'[ Ef? ﬁgj@ggﬁ%ﬁs%qﬁt é%(eé{ geﬂﬁ/erﬁgégrpﬁped or
unsubst it utm’dhbebnnmayquqz?n- BAdiR? i%Wd@@?éh RUBsdr &84 Bflafimatis ubst i t ut ed
al kyl, cycl oal kyl, al koxyalkyl,, substitu ed or unsubstituted aryl,

subst i t 8t ecdNQIIaGYElikaraUNREdRA @nerit gacly indgpeadantly Rrevydrogent halogen)

noi ety iIs ti LLu ; . ~ . h ] he

ni t rogen tzélgﬂl @%%ﬁgy%?&ﬁ%%ﬂuh@r & e{nq,gé Cﬁgf@@ﬁl&?‘ﬁ@e%&y@éﬁwﬁ' ally
subst i t ut ecor alkylsuifdred RY is aigeatpiofthedoiratier-qOH3)i-R® or ngCRIRR-RICIRE Rod f or
the treatnment, of conditi %g% associated with a need for. inhibition of GSK-3,
such as di dbetregen.likdeaibeayk aainaalkylcarhanybcyang; seidinoaaloxyosirkonyl,

depressi on. Jhe [ r ol 4 .eftot he present
mvent  on FoXFeR OB SRyIIHYE siHbCatBAY ot ARRERIRSE B2l B et
of t he 1fr eserdroxy)\atkunyo halogepr, awiitle, modeali/imisopdialkylimidopiialigiamimo,
conpounds useful as a, kinase or dual -kinase inhibitor %in.25 particular, a
ki nase sel 4R} 3 W@P&yﬁ“WPH&'@@'@O@W@W@BZ}@W'@?@' WHHOKi nase- 3; and,

mor e part chikétchrhdhythiitie aAfhESEREmiNe AABEAIonSINAG, Kofiod/aRfd "
ki nase C a-11, "protei'n ki nase y ‘or glycogen synt Hase Kinase-3~1), 'met hods
for their mlikycatooyloxydalikgistiioisyldxy ot ardeliliogylmxyaad- oo Batienmpesedi nase 7
saturated nitrogen-containing heterocycle attached via the nitrogen atom or a
15  group of the formula -U-C(V)-W; U is S or NH; V is NH, NNO2, NCN, CHNO,;:
W is amino, monoalkylamino or dialkylamino; one of X and Y is O and the
otheris O or (H,H); Zis CH or N; m, p and q are, indépendently, an integer

from 0 to 5, and n is an integer from 1 to 5, with the proviso that g and m are,

independently, 2 to 5 when Z is N; as well as pharmaceutically acceptable salts

20  of acidic compounds of formula I with bases and of basic compounds of
formula I with acids, as therapeutically active substances for use in control or
prevention of inflammatory, immunological, bronchopulmonary and

cardiovascular disorders.

25 The novel compounds of the present invention are structurally unlike

4



WO 112/-4G183 PCT/ US111/~7G89 or dual - ki nase nedi ated di sorder. SUWMARY OF
THE I NVENTION 5 The present invention is directed to indazolyl-substituted
pyrrol i navaompasdhds of Formula (1) wherein R~ and R2 are Paddisendmsag |y

selected fromthe gr oup consi sting of: hydrogen 10 C~_8al kyl, C2_8al kenyl

C2_sal kynyl Hagp&ji byétr?é b%()% 5,894 2al5kydight alrnengﬂ{:ulgpalhﬁba?)@“ ituted
with one try two su stltu nts | ndependentl’y se ect romthe group
consi sti ngI Eﬁ 720}14(5~g§)3at digclose®4¢- K%-vrnsplyll]llfw-p@#plone compounds of formula I
-0 (C-_8 C~
RS gﬁ o K hich i EnosaHN b subsiEaTrhe Ry POREPE it ah apyls sromatic
-0 (C~ | k
0 (G al TR SIpBIauS The Tim R aBh8 i e flrPaehdtés o
8(05 8m|2kmbn5@ﬁc(l)w[dr®0_@whmfc}tﬂo préfe@éO mga mﬂﬁocq'%@&clérﬁbﬂl_zﬂjzlﬁls}pr, for
-0 (C(c~) a) al k@ra@% Hhenﬂqf@&b‘a‘%)hk‘yhicb(@ﬂ ?%51'}% gf U'é‘l@“@?‘élf?yl - C02H,

[0.(C) al iR MRSy et r&riér%‘ Hetetesrisdtor,,
O » & Calogen sl byarorgoakexy. Galkyl o pating| acyiaiplo, EHthio,

?Igl g;g' @%|Sblﬁn%n%?ﬁ%y%y%§y'( é%%e '%”’%‘%S ?E%e]a%ﬁﬁ?ﬁhmf@ﬂ '8) ai kyl ,
s EC~ A% ky*a@%%:“?%bk b %ﬁx r%a 'F’%V"S,g?‘? biterPefe Tlé@@l' kyl - NF2,

PCT/ USOL/ ~7 C@Shlaopienys) &rchjpropheﬂyl $)ohldr9phupx|£3—b8¢ubppemzl

Qoo it | o GynelioTeni SitstETRiS B atee AR n (o
substi t uent SthﬁmﬁrreﬁrHﬁmgeﬁ;ﬂ 9iiﬁmsbrbhwrwrgﬁeﬂ,ﬂomuﬁ@m%rﬁa i DAitRbhBAGE, 0gen,
C~_8al kyl , C2_%al kenyl

-(C~_8)al kyr4<urt(®hez)yh|&ymunom@ny&w&awmomyl -metBylithiagheny (C-_8) al kyl

g (&5 ety o Sy MY commirand .

- O) - N[(C~Jﬂ<)eal Rié kérm “ardrhdtie hetemdyelic” m&aas B2 .or 65Menbere§hetaratiiol
-S02-N (C~_8)al kyl]12, -C(N)-NH2, aryl and aryl (C~_8)al kyl (wherein aryI is
opt i onal |y~ s@ieseatic.@eypwiish cangamtionslly saey asiusedihanzans ringcansewtishtaan

Subst 1 tut eabbet oML ORI REd ctor BRARRTG. it oHE < hors profBtebR e ST "

hydr ogen andtthré@léuHshtuehwﬁelec{’e’d Wonﬂﬁ&bgérrjkﬂﬁﬁdr@kkyélkoxy haloalkyl,

meQOO

WD 02/ G183

(hal 0) ~. 3(C~_8) al koxy) hydr oxy, dr 0X yl and ni trob) cyano

(hal o) ~_2) hjdcoRNING, a@aMiER, alkyih &at&rﬁmylanglral&ﬂ%ulfmwér Alika

wh het le t th
(sner o 7, et &5 UGk of o rodBiL IRERTOR SlarigBs OF B hé’foér%%pdré“%éiﬂ*s!“. g

?f C~- ﬁal kyl the(Pagisl’ Mﬁ(patemtnam@d%thw |3—§ﬂ@ww\84bfmzmtbuaubs3-bteumﬂmmw ect ed
romt r r n . C- 8
(helb) a0 AR S YGRSl oo i B ety v
d 20 t |
Tk T . o P R o,
- S02- ( C2B) ahetgrocyciattachyed Viarthe rdinagereatan aanicontain eimadditionalmitrogen

het er oar yl are optional |y _substituted,w
yioags ox;'?gen Ofa stifir atom, examples otf1 such heterocycles are pyrrolidino,

piperidino, piperazino, morpholino and thiomorpholino.

United States Patent 5,624,949 to Heath, Jr., et. al., describes

30 bis-indolemaleimide derivatives of the formula:



25 one to three substituents independently selected fromthe group

consi sting of C~ $al kyl, C2 8al kenyl, C2_$al kynyl, C~_8al koxy, -C(OH,

-C(O - (Cwayakdkgs, -CO2H, -C(O -0 {C~_8)al kyl, -C(O -NH2, PCTUSB)/4 7B,
-C(O-NH(C-_Balkyl, -C(O-N(C-_8)alkyl]2, -SH, -S(C-_8)alkyl,

-S02- (C~_8) al kyl, -S02-NH2, -S02-NH ( C~_|§% al kyl, -S02-N[ (C-_8)al kyl] 2,

am no (substituted with two 30 substi tuep s independently selected fromthe
group consi sting of hydrogen, C~_sal kyl ,NCZ ~al kenyl , C2_8al kynyl ,

-(C-_9%)al kyl-NH2, -C(O-(C~_8)alky Q { g) t G183 PCT/ USOL/ - 17G89
-C(O-0(C-_8)alkyl, -C(O-NH2, - 8

-C(O-N(C~-_8)al kyl] 2, -802(C~ 8)alky, : - S02- NH (C~_8) al kyl,
--S02-N[ (C~_8)al kyl]2 and - 4 ' (C~ 8)alkyl- (wherein amino is
substituted with two substi 30 Nk elec| edfromthe gr oup

consi sting of hydrogen,(RBFGF—8 (Ra

-(C~_8)al kyl -NH2, -C(O -{C>8 -C(O-C R) akkyl) C(O) NH2,
-C(O-NH(C-_9%)al kyl, -C(O- N[{C~ 8) al kyI ]2, 802 C~_8)al kyl, -S02-NH2,
-S02-NH (C~_8)al kyl) -S02-N[ (C~_8) @t) 112 andyy C(NH) - NH2) , cyano, hal o,
(hal 0) ~_3(C~_8)al kyl -, (halo}~_3(C~_8 ?aﬁ hydr oxy, hydroxy(C~_$) al kyl ,
nitro, aryl, -(C~_8)alkyl-aryl, heteroar( nd 10

-(,C-_8)al kwheulwi wcpsarcyi =8- wsnl t$©24pn©@Lscoz-daalkyléné?asut)stmé@gtl@térfd om the
group consi sting of hydrogen, unsubstituted C- 7al k

-(C~_7)al kyCz-Qua’d”@n-lel"e BB, Raryl(gl-kaét@oraater@@fﬁlq héwejewcl@o@*zémong of

ther th ] taipid d
subst i t ut ed T OENgc HSed bloypReHORES, S8Re, N REP LN dEN G R !
consi stisng ard Vadre, |ndé}5etﬁMnttyLmG@4€rH<y|@'ié§)dubsﬂW®au&ylewwobt?dgéthléled( Y
C~_, al koxy, (halo)~ 3(C~_7)alk nitro, unsubstituted am no and cyano),

L 2l kyandily BorTkiee BT (3Hh A dEnCEPERERYYY HIBBSD: CaPe 5 grs

b d f

consi st i ng AR By 0 SGHERRIdHEN TBNERS br -RPBOR QB R, s
(1 ) oty Lo M iy et @ ol .
-(C-_)al k%écaﬁ(fau%@%@ﬁb. ﬁbﬁ?ﬂ%s QY“\L;UFQEISNH&@@ i1t @@hyﬁéﬂﬁhﬁéﬂs’
oD RPNt by SEHES LIRS B KU ISR RICRY HbrdBe, 9C, BRG)
-C~_~al kyI plhbr@(l DeriLt; or)c&irmylhe t@%he Gitrogainkipl wiNeh S0y at@bel)dﬁd(w form a

-(C=_~yal kyl - SH, : o) S sz-.~7a|ky|',
-(C-_7)al kyﬁa@%@ §0f(~@ﬁa ra 1? °§ z’%ﬁﬁmv”&'ﬂ)ﬁ |TR§' (NHP- NH2,
-(C~. ~)al ky | NH2
(o 2 BEEpENen Oy ﬂ’é”‘b*é;.%za%?'%?ﬁ&%%@em& g ﬁ%a% gy 'ﬁé%eand :
i's am no (wBdP¥G) inhibitors and abseladlive PKECPH andoPBC Bl indtibitarsnt s

i ndependent|y selected fromthe group consisting of hydrogen and

C~_~al klyﬁ )); 10 WO 021G183 PCT/USOL/.17G89 X is selected fromthe group
consi sting of N PB%@@E@N&FWG@O@O%&FG%E@@%%ﬁéu\bsﬁﬁltééh%?bﬁleg‘the

group consisting o ogen, 8al kenyl ynyl

C~_$al koxy, cer@pQuintis oCFQm(lh}(_B) al kyl , -(I)ZH -C(O-0{C~_8)al kyI

-C(O-NH2, -C(NH)-NH2, -C(O-NH (C~_ $)al kyl, sC(O-N{C~_s)al kyI]2 - SH,

-S-(C~_a)al kyl, -S02-(C~_a)al kyl, -S02-NH2, 02- NH-(C~_$) al kyl ,

-S02-N (C~_8)al kyl]12, am no (substl t ut qok=wk

i ndependently sel ect ed fromthe gr up consi\sti ng of hydrogen, 10 C~_$al kyl

C2_sal kenyl, C2_8al kynyl, -(G_ $)a Q) - (C~_8) al kyl,

-C(O)-O(C~_8)a|ky|, -C(O)-NH2 _ %) alMgyd-r

-C(O-N(C~-_8)al kyl]2, -S02-(C~ |, \802 NH2/ - S02- NH (C~_ 8) al kyl ,

. -S02-N {C~_8)al kyl ]2 and - C(NH) g: @ al kyl - (wherein amno is

2 Rdently selected fromthe group

C2| $al kenyl, C2_8al kynyl )

substituted with two substi

consi sting of hydrogen, 15

-(C~_8)al kyl - NH2, C(O) (C—_ $)alky5 -C(@ O (C_ 8)a|ky| -C(O - NH2,
-C(O-NH (C~_ 8)a|k -C(O-N (C-_e)alkyl]2, -S02- (Cawéal kyl , -S02-NH2,

- S02- NH ( C~wWhpsgir repsmenﬂ[s mdm)emmwli(ﬂ Bncnepr@§am)& )cycleyﬁwbor fal o,

hal o (C 73 ) al

Elydr 02<y gﬁrﬁé@fe lﬁl 'EF?%H%WIE‘%S %d) epr %ﬁﬁacmlﬁ{do(ﬁ%qet}%%g%n *ﬁ’ﬁ’&" 0
-(C-_8)al kyI -~heteroaryl; Y and Z are ingependently selected fromthe group
consisting of O S, (H, O—l)




and (H/H; with the proviso that one of Y and Zis O and the. other is

sel ected fromthe group consisting of O S, (H OH and (H H; and, 25 R5 is
sel ect ed woomdiBe group consisting of hydrogen, hal ogen, ECTR®hkY1689

C2_%al kenyl, C2_s%al kynyl wherein al kyI aI kenyl and al kynyl are optionally
substituted with gne to two supsyi.t Iect d30fromthe
group consi&dNQya &V?QWWSXY‘S%IHER tﬂn f‘fgis?'}{q mact ed from
t he group i RRasY apies o) hydroxy,
nitro) oxo?tggtrgt and gﬁfgltngérﬁggry Wlﬁj&ésvﬁghg%&?gg& PC%/thSOl/ ~7189 aryl
and het er oa{@H) ) e(CH)RA asaﬁ’t((mammmrgl are optionally substituted with
one to two substituents independently selected fromthe group consisting of
- C~_8al ky(, C~_8al koxy, am no (substituted with two substituents sel ected
fromthe group Py hydr oxy
and 5 n?tro~' a?\lgg%lﬁg%pgg%é&{m%;?g?gcept ﬁ%ﬁggﬁ%@%@e e per esent
“invention iconmpowedsehavingifosaaial (J) - substituted pyrroline | 0 conmpounds

useful as a selective kinase or dual -kipase inhibitor; in particular, a

ki nase sel ected fromprotein kinase C of glycogen synthase kinase-3; and,
nore particularly, a kinase selected frgmprotein kinase C a, protein
kinase C ~-11, protein kinase Cy_or gen synt hase kinase-3a. 15 The
present invention is also direct bas < or produci ng the instant

i ndazol yl -substituted pyrroline conpoynds/and pharnmaceutical conpositions
and medi canents thereof. The present A nvem\on |s further directed to

nmet hods for treating or 20 aneli or ai] ng a kiNmasR® or  dual - ki nase nedi at ed

di sorder. In particular, the method of the present invention is directed to
treating or aneliorating a kinase or dual -l nase nedi ated di sorder such as,
but not i r e i = oci at ed
di sorders, nbrtfﬂhéﬂn Eé’utfegﬂg’ggggé%r Iéjbé gl%rtgg &gi \é@r‘%P eﬂsﬂ%hy&og%ﬁbgi cal

di sorders, aikylobqgrocai'alkiylsar’ ohehydmgénZEIk(]]\ISraikwohgiémyam&rl'@d dlkbxyRHSCRI PTI ON

OF THE | NVI IO\I Pr erred odi nents of t ent venti on incl ude

conpounds o Pg Q"ILﬁnsﬁB%?'té'it aﬁloéﬁHQﬁ*}B%dz Wb%’g@ﬁ' gl y sel ected

fromthe grﬁ’é't@ré‘éil%ﬁil,sw @%ﬁrogm,déd&%[hte&%r unsubstituted alkyl, cycloalkyl,
alkoxyalkyl, substituted or unsubstituted aryl, substituted or unsubstituted

heterocyclyl or aralkyl wherein the aryl moiety is substituted or unsubstituted,;
or, R’ and R® together with the nitrogen to which they are attached form a

15  single or fused, optionally substituted, saturated or unsaturated heterocyclic
ring and a method for the treatment of conditions associated with a need for-
inhibition of GSK-3, such as diabetes, dementias such as Alzheimer’s disease

and manic depression.

20 The indazolyl-substituted pyrroline compounds of the present invention
have not been heretofore disclosed.

Accordingly, it is an object of the present invention to provide indazolyl-
substituted pyrroline compounds useful as a kinase or dual-kinase inhibitor (in
25 particular, a kinase selected from protein kinase C or glycogen synthase
kinase-3; and, more particularly, a kinase selected from protein kinase C o,
protein kinase C B-II, protein kinase C y or glycogen synthase kinase-3p),
methods for their production and methods for treating or ameliorating a kinase
7



WO U2/-16183 PCT/ U SOL/ ~7689 C~_4al kyl, C2_4al kenyl, C2_4al kynyl wherein

al kyl) al kenyl and al kynyl are optionally substituted with one to two

subst i t uawmt s2/kci8ependent |y sel ected fromthe group consi SPCHE/S0f/47689
-O(C-_4)alkyl, -O(C-_4)alkyl-CH, -0-{C~_~)alkyl-0-(C1_4)aikyl,

0074 al ko afhhinad fremiabaldRgbkt (- al ki

-0 (C~_4) al kyl 0(c~ 4)al kyl - S (C~. 4) al kyl ,
-0 (C-_4)al kyl -s@-(C~_4)al kyl, -O(C~_4)al kyl - S02- NH2,

-0 4) al kyl - S02- NH- (C~. ~) alkyl . - ~_Ayal kyl - Sp2- N[ (C~. 4) al kyl ] 2,
-o(C( )H) CXC(O) (C~~()al ki/l LSQ%’%&%H?@M@%M%W)J kyl?/]
-0 C(O-N (C~_4)al kyl]2, -0-(C~_4)alkyl-C(OH,

-0 (C~_4)al kyl -C( O - (C~_4) al kyl , 10 -O (C~_4)al kyl - CO2H,

_ O ( C~_4)al kyl - O( Dhe pre@ntdpesntion, is-dvected ) iadazolylesudystitwied pyrroline

-0 (C~_4)al k 0 C- 4)a 0- (C=~)al kyl - {O) - N[ (C~-4) al kyl ] 2,
--C((()) H, ) (}omgzu&cg L&PS“‘U@@W C(O~E}(C)~ 4)§| kyl{ ) CE(O)-NH)Z, /]
- C(NH) - NH2 -C(O-NH(C-_4)al kyl, -C(O- |\[.|(c~ 4)al kyl]2, -SH,

S {C~_4)alkyl, -S-(C~ 4)alkyl-S (C~y4)alLhyl

-S-(C~_4)al kyl - O (C~_4) al kyl , - 4 O (C~_4) al kyl - OH
-S-(C~_a)al kyl -0 (C~_4) al kyl - NH2

-S-(C-_4)al kyl -0 (C~_ ~)a|ky| _ yT ) 3

S (C~_4}al kyl - O ( C~_4} al kyREN ] - R

-S-{C~_4)al kyl - N (C~_4) al kyl {\_-S0F- - SO’ NH2,

- S02- NH (C~_4) al kyl , -S02- N[ ( , & “
substituents i ndependent ly sel ect ed Nomt d\loup 20 consi sting of
hydrogen, C~ 4alkyl) C2_4alkenyl, C2. |~a| kybyl . -(C~_4)al kyl - OH,

-(C~_4)al kyl -O (C~_4}al kyl, -(C~_4)alK yI NH2, -(C~_4)al kyl - NH (C~_4) al kyl,

-(C~_4)al kyl -N (C~. 4) al kyl ] 2, -(C-_4) qj&@%é& _4)al kyl

-C(O-(C-_4}alkyl, -C(O - O(C~ 4) al kyl NH2, -C(O-NH (C~_4)al kyI,
-C(O-N(C~ Whel-éwl]Z -S02-(Cl1_4)al kyl) -S02- NH2) -S02-NH (C1_4) al kyl
-S02-N[ (C~-4) a Ikyls%zz 25 -C{N) -NH2, ar tél and aryl (C~_4)al kyl (wherein aryI
is optionall BT ag @éeﬂpﬂﬂe'&%s‘?'éc ﬁrfé,f@“sﬂ]%ﬂ'@lm@ﬁ'f'%}s‘i'rﬂﬂj@ endent | y
sel ected fro%l}&ﬁeﬁroup consi sting cf hal ogen, C-~alkyl, C-_4alkoxy, am no
(substituted two substituents selected fromthe group consisting of
hydr ogenj@nd I Sikef H
(hal 0) ~_ 3(?C~(%) al bﬁab‘rﬂ(?gyg%@tﬁ%?'o%ﬁ%%@% ﬁyl a?rlllgélgdloér‘ﬁy?r'o%r? cyano)
(hal 0) ~_3, hydraptipnaily substitatea witbtoeuedoywb)dubsamﬁntsamdielpendenw geleCtdder ei n

o e otostt  udri A debhaenaryha Bf SodEus Ak Dtk s.““;t.“nS”ﬁf“is
WO 02 -1 183 P6E£ géukg{ 04@33%@#4@1 t\:man@Tm; KOXC1. gyenmsNr@ Ja‘lﬁwt ed

with two substitu fromthe group consisting
C~_4al kyl), cya-ﬁb Ch@alkyl Ni&1e)alkBLC-OACakJalkyl- Séd@Lsc)alkx3( C~ 4) aI koxy,

hyd d d nit 4) al kyl O |,
o b R S e bR 0t g A C R RS Feaiite) Ko Nt

Wr?(O) N[(C~ 4) aJcde:l al 592)2(!@#_(43)1% 2w, ~o-(5©12 arkyl s&rwﬂ(ca Ikygs,er oaryl
erein aryl and heteroaryl are o stituted Wth oné to three

RN AL A S0 @em{éikylx&rcﬁ’(@arwnu@ NN (Grep)alsylof

C~ 4al kyl

ST )a.%b?w&%é@@ "B eaaR iR, -CRGIR-CQRGelgln

- (O - NH (C~_ 4)@ gan@( -O0N, GOQQ@akwwz(]@)ro (BHlg)alig ( C~~) al kyl ,

S02- (C~. 4)al k S02- NH2, - S02- NH- C~ - S02- N ( C~~ al kyl 12, am no
{SUbS'EI ta@Zad vmy‘ldr CralkybS{ O <O %Mi&{b WH&F&@) F rZJm t%e] group

t f h
S Ry R i‘?ﬁfﬂ@gﬁ%w@%@ﬁ e S A
-99 i ( c~4;1)«|ﬂ O0- (Cgé)@}kW[—Oﬁelﬂlﬁi,ﬁZ(mﬂ)-éﬂ@a?\l(fbm Nﬁwgmkﬁyankyl S02- NH2;
~ a and - -
am no- (C~_4) al kﬁ(é Mﬁé éﬁhMl (ﬁmiﬁ'k&flu&gw @ﬁkylrédcwl?é'iﬁ'vt uents
C2-aai Kenyl  * C2 AT R § G BH@PE@W%?@L% vapePy; 20 <t
-C(O-0e8~-4) alSewm)am@-Nﬁ)alkﬂ(m-lz NB-(CG=)d ket @y(C;-5)alkyl-NH- (C1-8)alkyl,
-C(O-N(C-_4)al kyl]2, -S02-(C~_4)alkyl) -S02-NH2, -S02-NH (C~_~.)al kyl,
-S02-N (C~_4)al kyl ]2 and -C(NH) - NH2) , cyarfb, hal o, (hal 0) ~_3(C~_4) al kyl,
(hal 0) ~_3(C~_~.)al koxy, hydroxy, hydroxy{C~_4)al kyl, nitro, aryl,
-{C~_4) al kyl - aryl heteroaryl and 25 -(C~_4)al kyl - heteroaryl} vmth t he
proviso that if R2 is selected fromthe group consi sting of hydrogen,

unsubstituted C~_4al kyl and -(C~_4)ai kyl-(hafo)~_3, then R is selected
fromthe group consisting of other than hydrogen, C-_4alkyl, aryl (limted




WO 02/-46183 PCT/L1S01 /-47C89 (wherein aryl is limted to phenyl
unsubstituted or substituted with one or nore substituents selected from

t he groupv@dw4¢183i ng of hal o, unsubstituted C-_4al kyl, hyc!’ﬂ@ﬂ;SOI/Uésﬂal koxy,
(hal 0) ~_3(C~_~)al kyl, nitro, unsubstituted am no and cyano)

{4l kyl TC-soionl ey O NI S B3 X5 GRRNEN A ) ~ 3

-(C~_4)al kyl -am no V\/neena is su ute htwo Substi tuent s

i ndependent |y s—SIQ:e(lGad)élk}dm?b@@-l\@izotﬁOQ\(Nﬂﬁ(@t patkybf-SeN{Ges)atioyt]o, amino
C~_4al kyl), -(C~_4)al kyl -am no{ C~®2 al kyl am no,

-C~_~al kyl - NH c(@@?st(t@temwhwp sub atwdeman@em gslegtegl frgin the group

AT e M i, i
- (C~_4)al kyl - qgﬁ)ﬁﬁm(&éﬁw ol 4%43)§&NN,.Q(@|QQ%C~~ )al kyl ,

-(C_ 4)a|k | - het er'ocyc
“(wherein Tis N(-C1 A)alkyl N[(&hd;)alkylk e(ﬁﬁﬂa)ﬁ"(yw&f@ g)atkml, "G (O ¥ (S rdsikit, ut ed Wit h

hydr ogen and C- ?34933%?%5 ot Y67 E - ol PH- &SRV R RN o Rt 1

sel ected from tle B‘alR?lnSS@JNHJz 0§00, NleggRIkyEL-sRLMK biB iy gl kenyl

wherein al kyl is su stituted wth one to two substituents ependently

sel ected from t4ADENJHNH a¢¢ra$lc‘sanyt(g1 @)‘alkw&\(vﬁ?erefiﬁ ahiy$ optichd4lg-substituted wa,
-O (C~_4) al kyl - NH (C~_4) al kyl Cé 4yal kyl, -C(OH, -CO2H,
-C( O - O lT~_4) aing/lo theee ﬁUbQMUBB’tSHﬂ ep@ncwriﬂy aa}eptgdtimtﬂmgt@n Wn@enuy

606 (-7 aityled Grofek Qg%f@i?%ﬁimﬂ? Mﬁ?ﬁi pnary
Sibst ot o v $eleHES b e B ednsistiie of AATaGSh 368 2s Bl cvano e tylhe
o Pt oronryl BaB gy (R S Gl nyERfy 554%% GpReidd, 2T

i ndependent |y L @0ahé i o Sy n : I
C~_4al koxy, amsr?lgs gli‘l mﬂ e ?\SM t@v@(\/\}g%subi)dlot ggﬁrgéﬁngegéﬁggﬁthe;emaryl VO

12/ .t GL PCT /@,ﬁ@} SHEH
<(51nd C~. 4g?kyl ), cyaﬁﬁ%ﬁ)@@ ha%rgsaﬁ%?%ﬂgrml k'%%( hal X%Pb%?tctg%hlgﬁ%n

hydroxy, hydr oxp(thregigubstitlientariydegerdendy setented fronwtHengrione qonsisting dfhat i f
Rz is selected fromthe group consisting of hydrogen and unsubstituted
C~_4al kyl , t herCRsalky, Gebalkoxay amipm(sulstiuiedpvidoiwe subsiifuentsoaiested fepm
hydrogen C~_4al kyl, aryl (limted to phenyl unsuS)stl tuted or substituted
with one or m)rfbesg!iblsp|CDOét$tIBQ§éIh¥dtC@$nfa 1Ky y(ﬁM@n@OhQIOStI ng of halo,

unsubsti tut ed Kk 4 .. (;hal o C

unsubst it ut ed g{‘i’?ﬁﬁ %(ﬁd &U%ﬂ &'EXO)Q @?%{F‘R@Y hé(&m yl%ymg g]gy%mqs
limted L9 pherp(l ron_nsubstltut ed or substituted with one or nore
substituénts select’dd fromthe group consisting of hal o and unsubsti t ut ed

C~. ~al kyl
(C~a4)y|%< I @gg@im&(%@%@%%@gg g??_éb)aﬂklykyt(d)% tvvo 'subst i tuent s
t

i ndependent | y (ﬁn@)ﬂ”ﬂﬂe%@dthﬂ‘*r%ﬂsr@(@)r@[(@ﬁ s} logSOata-akyl,

C~_4al kyl), g(sgl -O0CO-(C_4)alkyl, -(C~_4)al kyl - CO2H,
-(C_, ~)al kyI C~ _4)al kyl and -(CHZ)Z 4-heterocyclyl. Preferred

e et s afyIGHR FEERAAY AAEH 1 g huoSRTBRY BRI ed Ui
~Cy~al kyps C2_Jdeh&kenttreshabsiitneatsindependertit seletted frarh the geoumpcdveisting
substituents of Cy.galkyl, Co.galkenyl, Caogalkynyl, Cq.galkoxy, ~-C(O)H, -C(O)-(C+.g)alkyl,
-CO2H, -C(0)-0-(C1.g)alkyl, -C(O)-NH,, -C(NH)-NH,, -C(O)-NH-(C1.g)alkyl,
-C(O)-N[(C1.s)alkyl]2, -SH, -S-(C1.g)alkyl, -SO2-(C1.g)alkyl, -SO-NH,,
-S02-NH-~(C1.g)alkyl, -SO2-N[(C1.s)alkyl]z, amino (substituted with two
30 substituents independently selected from the group consisting of hydrogen,
Cy.salkyl, Co.galkenyl, Cao.galkynyl, -(C1.g)alkyl-NHz, -C(O)-(C1.g)alkyl,
9




i ndependently selected fromthe group consisting of

-O(C_4)alkyl-NH (C~_4)al kyl, amno (substituted with two substituents
i ndependavo by+@es ect ed fromthe group consisting of hydr o@€m/usau47289
C~_4al kyl), hydroxy, heterocyclyl, aryl and heteroaryl.(wherein

hr ce.subst i | HOKOTRtaakorcl ) ¥Be e E Mg ek s ledic bl °

C-_dal kyl and-Sel-oC,.s i), -Ssh-Reb SSE-MH- (meé)ﬁlkyl 35 Ph-N(C, g)ﬁﬁ@ﬂzpﬁﬁd’ | are

optional |y substituted with one fo finro substitulents independéntly

sel ected fromC{NHBNGL), smirm-Cidalkpt S\Eﬁel@m 4atikylis sGbstitatddonith e no
(substituted with two substituents i1 ndependently 16 WO 02/ G183

- PCT/ USUl/ 7689ubﬁlteensdnﬂepamd¢mlygeeie@ied drom dhe ggouﬁ consistyeel bydfogen,

aroxy > by bagae il Sl RO e 00t nar 11

"R2 is select ect;ég:@i.ﬁd}eﬁ(ﬂkylu NHﬁtJO"(Q) fNIHl'(Dq )HJWI; -C(THLNRC S H“@'ﬁz,

C~_4al kyl and R~ i's selecte fromt group

COHSibst i tngt O]::I 13)@&? P h _5@2 NJII (@ﬂ a)akyb'l-?Oltz'er(@edaikP’]z)?@ﬂy:c
?EngfoLp”cﬁns DT, et Waﬁsgaﬁéiﬁ AR Y R R Fg‘xy

~ 3(C~ 10
(wher &1 7 aryi ﬁ%@*qx&hw@@??%@wﬁﬁo?@@t Ao Ry, befrodLa™i < n' one o
nore supst i tge@&)aqﬁtl%%tgpbg{@mthe group consi sting of hal o and

unsubstitute 4) al kyl - hydr oxy, -(C~_4)al kyI am no (wherein

am no is subih tHeprivise that tHiiR? Sldmeotedlﬁmﬁthmg comdistingsef ipairegen,r om t he
group consi sting of |tB§e rogen and C-_4 kyI) and &Lﬁ % 4 het er OCyCl%e 1S

More pref er abkpsulpstitptedsep-elkd @ndr 4§ 3‘)’&('&‘9 160 iﬁgSQiﬁc

SuBstit uoni sczsmfﬁigﬁ%%ﬁ?“@f’@%ﬁh&éw bydimeBfieCavalty epfUfrBiBRE bReny
-0 (C-_4)al ky'unNFb &u?ﬁ G Subist |tli@HWth(5h@6P Hdﬂe% t]d%ntté"@elﬁt'{é% dfr(BMe[HBS

i ndependently se e group consisting o drogen an

C-. 4al ksl ), hygdugxgongigtingbf baloy Linsulstithiedi Gy alkyd) wadraxy ny'lsubmmltm n

pi perazinyl is optionally substituted with nethyl), phenyl, naphthal enyl,
benzo[ b] t hi enfd-ratk@xyuihade)h-alid-7)alker aitre, pn@ul9$tltatmi aeincoand cyaraly| ar e
optionally 25 substituted with one to two chloro substituents)~, phenyl,

napht lhal elnyl d@mlkykmbwmere%awb|Snlynlteqb§£r phe@wlr»?sulbstéw&q 1@{([1I t hi enél |
ui nolin an erei en na al e an ridin
e opt i ana 1 pubglted Vithbhe MG SRS sle e e alhntont |y
sel ected fromchRSisBR &P hafUnshibsBtudd @T_;é‘ﬂ*lkﬁi/dr QY éaldrxyy, hal o and
hydroxy; and, 30 whefein phenyl is optionally substituted vmth one

subst i t2gent sQ}haio)@@Cﬂ FYatiyl, hitro ViskibtitA6H 3niRCENISYbho)] GB89 the group
consi sting of phenyl and thienyl); with the proviso that if R2 is selected

fromthe group a&@kEKCm@aB@XMydﬁmg)@Myl-bMdmt r(&wﬁikﬂiha&)kw and
-(Cl 4)alkyl- (P‘a | %Ikyl amlno (]wl‘li-grellnsa%?rloelgts%%stl{u?ed wﬂ% two substituents
independently selected from the group consisting of hydrogen and
C4.7alkyl), -(C1.7)alkyl-amino(C+.7)alkylamino, -C4.yalkyl-NH-C(O)-(C+.7)alkyl,
25 -C1.7alkyl-NH-SO02-(C1.7)alkyl, -(C1.7)alkyl-SH, ~(C4.7)alkyl-S-(C4.7)alkyl,
-(C1.7)alkyl-SO2-(C1-7)alkyl, -(C1.7)alkyl-O-C(O)-(C1.7)alkyl, -(C47)alkyl-C(N),
-(C1.7)alkyl-C(NH)-NHz, -(C1.7)alkyl-CO2H, -(C1.7)alkyl-C(O)-O-(C4.7)alkyl,
-(C17)alkyl-C(O)-NHj, , ~(CH2)2.6-heterocyclyl, -(CHz)2.6-T-C(V)-Z (wherein T
is NH, V is O and Z is amino {wherein amino is substituted with two
30 substituents independently selected from the group consisting of hydrogen

and C4.7alkyl));
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group consisting of other than hydrogen, C~_4al kyl, phenyl (wherein phenyl
5 is unsubstituted or substituted with one or nore substituents sel ected
from t he woorps18dnsi sting of hal o, unsubstituted C~_4al kyPCTHisdt/¢36$9 and
C~_4al koxy), -(C~_4)al kyl -phenyl (wherein phenyl is unsubstituted or
substituted with one or nore chloro substituents), -(C~_4)alkyl-hydroxy)
.~(C~_4)al kyl -am no (wherein amno is substituted with two substituents 10

i ndependentﬁkﬁs%@I&e@ﬁétoeﬁlortnrtﬁ@gggﬁ?QBRﬁgtlﬁ%?hﬁﬁdﬂ'@I@t hydrogen and C~_4al kyl)

and -(CHz) 2 _4- erocycl erre ents of the present invention
i ncl ude conpounds of For rrul a (1) wherein, R2 is selected fromthe group

consisting of: i5 ,hydrogen, C- . ~aikyl V\/nereln al kyl is substituted with
_one to two Rusd R akisdeperdamisaesied dom thaoraumeensistieRiNEse8e”t i ng of

0 001 o o arRiY St G bR OO SPORE I et ¢t e

' \(/)»} t E Ej \rﬂg Zﬁbstcﬂzﬂjgnte(?)(?@(r@i%gﬁhmmdoﬁ -kl eﬂ(hkﬂi)fhglﬁclgn g@g)emnm -gatsi,sting
SHERIEN itk s g gttt

hgteroar yIy f é{? Iﬁ?ﬁgﬁé t“éycg %ﬁ[bﬁﬁ%ﬂd qg%’%&h‘ﬁ?&ﬁ@%)gtw .
From the or ouSESHB8ER ﬁgggﬁﬁ%é‘ﬁﬁt‘*%%‘nﬁﬁﬁ"gﬁ%@@ bangigéii Bydro ?F*ﬂﬁf% od
tS gl ggfgxdf)l ftrJ(r;rsnﬂaSaalhyutCézobaii(enrsdmataalkﬁme 6@1ta‘)alk}7ﬂblb, 4‘%(06) @b)ﬂlkyﬂ :Jents

hydr oxy, C~_4a é@k&-@ﬁ@?@ ﬁ ég@\ﬁWeﬂ ONIF'l ﬁ@ﬁ@ﬂ tﬁ)@ﬂ Iﬁﬁ@é& Mlm and
cyano), -(C~_438),ky), gfa’lWl Hol wpsr%coz-mwgm aai\%m gglrg@cg%rmﬁ%and

unsubstituted or subs t'uted W th one or 1/-47689

nore subst it ueQ{NHNHY} amuid-(:(m d)akkylg (whprain ashiadiis gubstitidowititwalbst i t ut ed
C~_4al kyl hydroxty C~_4al kox hal 0) ~ 3(C~_4)al kyl, nitro, unsubstituted
am no and cyaﬁup$ itueats | mﬂapepdem sglaq:tlea)a‘pom'fbe:grqqramwsmgiebbtx/dmgen

w tn 75 Poo” subserubisiedeih Sy St B R R G aiSbonsi st ng of

hyd d | !
hydrogen and ccgydcmga)amym (OpNKY] ﬁm)ﬁﬁlg&%ﬁkwy @(;0)“0[ (Crg)alkyllz,

-( g_j) a: ty: Ecg;fau;w %z-ﬁk’(zc-s%- He{C1.6)aligh Spamk[&& sgwyt]zlcrsmel?\I al kKI :4 3
1% (c)~a4)§| kyPﬁ‘égM*?z)( oy glaﬂ& F@P %1‘@%@%%39)1(3((‘018%& Kyl -ANH)

{&fi;r e T 59&8}0@“%@8*3&%“‘3" S, Sl C ekl et e wi e
two subEX it uen{G.d)alitgbleteerdryy sel ected fromthe group consisting of

hydrogen and C, _4al kyl)). 15 Mrre preferably, R2 is selected fromthe group
consisting of: hydrogen, C~ ~. alkyi wherein alkyl is substituted with one

to two subs r of

{0, {00 subsy chuergo \IARRRBIANY LHCSRERLAATLARL RnBRIHNG e SH o)

-0 O - (C~_4)aaldkiyd,H);- W](cl@)h«t pa¥isodbatpne ©f §) amd €Gs G pabikhe othaemlslo

(substituted w tituents indep e | ec romthe group

consi sting of sﬁiﬁﬁ%‘ﬁg gggqpyqonsw(tl@g Qeﬂgﬂ yit? @1'% fé}(@?'{b '@4 _4)al kyl and

phenyl (£5~_4) al kyl ), hydroxy pyrrolidinyl, 1,3-dioxolanyl, norpholinyl and

pi perazinyl évvherei n pi perazinyl is opti onal | y substitut ed with met hyl ) and
pyridi nyl ; BR5isaselactadefrpmanegsoumaonsistimpof s sel ected fromthe group

consi sting édmﬁ n _and unsubstituted C~_4al kyl, then R~ is selected
fromthe gr O86As EIPSﬁB of

C1.galkyl, Casalkenyl, Co.galkynyl {wherein alkyl, alkenyl and alkyny! are
optionally substituted with one to two substituents independently selected
30 from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and C.salkyl), cyano, halo,

hydroxy, nitro, oxo, aryl and heteroaryl},
11



ot her than hydrogen, C~_4alkyl, aryl {limted to phenyl unsubstituted or
substituted with one or nore substituents selected fromthe group

consi sti mgo of4188 0, unsubstituted C~_4al kyl, hydroxy, C~_pcahisoxyiss80

(hal 0)-s(C~_4)al kyl, nitro, unsubstituted am no and cyano),

-(C~~)al kyl -aryl 19 WO 02/ -Gl83 PCT/USOL/.17G89 (wherein aryl is limted
to phenyl (amgludst hemmtyb{wbem atyliaad hateroanyleareropmonallssallnbstltmheelnnﬁh
selected fromthe group consisting of halo, unsubstituted C~_4alk

hydr oxy, C~_ 4@11&&& vo shistitpents indengadently selpeted, f erékmgfwmt:@@snﬁ%wgw@f and

% a (O '@L%?{é et Ainadsubsiitied Mo sHogHiRsts selogtad fom e
i ogen Z‘n’gs&let } Gt gorTeiStRE ST idrdga e rocalkydh cvage Jialednaroxy aha"d ©f

- C~_4al kyl - N ? (C~_4)al kyl, -C~_4al kyl - NH S02- (C~_4) al kyl
: (C~ 4) &l kyI (C~_4)al kyl - S—(C~. ~)al kyl, -(C~_4)al kyl - 802 (C~_4)al kyl,
-(C-_4)al kyI OC(O) (C~~)al kyl, -(C~_4)a| kyl - C(N),

-(C~_4) al kyl -C(NH) - NH2, -(C~_4)al kyl -C02H, -(C~_4)al kyl-C(O -0 (C~~)al kyl,
- (C~_4) al kydndGgiiarmddbutically 65 ptablehadlisrtheyadfyl , - (CH2) 2_4-T-C(V)-Z
(wherein Tis NH Vis Oand Zis amno (wherein amno is substituted with
two substituents independently selected fromthe group consisting of
hydrogen and C- : ; : i nvention
i ncl ude corrpound-g?éob or Frb'fvae?‘zlﬁg‘%v\,ﬁggg:égqe%l S sglég@ts’{égﬁ?@g&ﬁﬁ ee group
consi stiidng cadmpownus ul & efselectiveddnast ordual-lihasaimhibileseintpariiodat,izon

i ncl ude conpounds of 20 Formul a wherein, R3 and, R4 are i ndependently
sel ected f roMRseeelgetadremRP "i‘:#ﬂ)aéﬁ He"éynﬂlﬂsﬁa‘{'"a@zgh Penyl

C2_4al kynyl 2

-dO - oy ( >(l; ma& ?é kh%% 6)'&'&%% gel%%ﬁé\lrﬁzméée@ @"’aﬁﬁéﬁ HFLB’IGI'FI kinase C

- (O - N[ ( Cp=Ilaploteirckinasét ogéralsyryﬂhase%s(e%&@ al kyl, - 302 NH2,
- S02- NH-(C~ 4} al kyl') - SC2- NY(C~ 4)al kyl 12, am no (substltuted with two 25
substituents independently selected fromthe group consisting of hydrogen,

C~aal I C2_4 4) al kyl
-0 - ()c ~) al ?D*ee%e&%@m‘ﬂ% a° %%%é““%%@&?m&p&% '%‘@ §a| k§| iz
- S02- ( C~_4)inbtayk inda30RA-StBstituPpMrbl(é-compbiiyds an&pRamhba€autiatl kyl ] 2 and
-C(NH)-NH2), amno-(C~_4)alkyl- (wherein amno is substituted with two 30
subst i tuent@mmﬁé%'?ﬁéﬂ@l@e@ﬁa@%tﬁﬁhﬁf‘%ﬁﬁthe group consisting of hydrogen,
C~_4al kyl, C2~al kenyl, C2_4al kynyl, -(C~_4)alkyl-NH2, -C(O-(C~_~)al kyl, 20
WO U2/ 1183 PCT/ USOL/ - 4718) -C(0) - O (C~ 4y al kyl , -C(O) - NH2,

- (O - NH ( C~_4) altky bresdot Mvedtion-is rindryditetied Bﬂﬁ‘re(ﬂﬁ)ds) fak lnglating 502- NH2,

zﬁ’gfo)“ 50%?@%% pga%lnaﬁ%ﬁgsa@ﬁ!ag M@g%@%g@y) %frtiaﬁfé?%@? 3: ﬁ’y:vi')
nitro, ary E(g{og;af)t%%‘%ﬂaséﬁtylhveﬁ}% isaf fotke ﬂf’treéﬁ?%-omt breﬁ'{ﬁgeé RAGKE- More

preferably, are 1 ndepen ent y se ecte e grodp consi sting
of hydr ogengr @falmaqﬂ medmtedldiamrger sycinas,adnd nodliogted. tolcnrﬂmasptulef erabl y)

R3 and R4 ar.e |ndep el ected fromthe up,_cons i,ng _of hydrogen,
oty . et dIBRgReS. EyARICiaBRies assopiatrd et i tRaRRAROTS £RBAGSsy boent

i nvention '|H%UH@0§%PQI$6%@C d&vhalGyiddldisvraery, 6ncéﬂo§ﬁh@l alséfcﬁers and
mdependenth] sel ected fromthe group 15 consisting ofi O, S, (H Ow) and

(H H); 24 t KCNSispfder$so that one of Y and Zis O and the ot her |s
selected fromthe group consisting of O S, (H, OHd) and (H, H). Mre
preferably, Y and Z are independently selected fromthe group

DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention include compounds of
30  Formula (I) wherein, R' and R? are independently selected from the group
consisting of:
hydrogen,
12



consisting of Oand (H,H; with the proviso that one of Yand Zis O and
the 20 other is selected fromthe group consisting of Oand (H H).

Pref erredvenbedssrent s of the present invention include corp®sds4m89 For mul a
(I') wherein, R5 is selected '"fromthe group consi sting of hydrogen,

hal ogen, 25 C~_4al kyl, C2 4a|keny| 4aIkY | wherein aIkyI al kenyl and
al kynyl ar Cokybrfat- 4%@%3@2 iyl i)i"hﬂ"%'h@ lﬁ’i; alend apd @lkymwhase

Luo- Subst  ueADE TN EUESERE MR R 6P Sub U8 nam i sRtdaa = ™ "

C~_4al kyl), cyafPthdgodp d&ﬁ@rs%g ofﬂDL(CQM)éIK?I BN manc&n@%roaryl} 30 aryl
and heteroaryl wherein ary heteroaryl are optionally substituted with

- one t?kt }/\D s ubRH(Chupatitd- Q-(@edeﬂfdbnﬂ-(ﬁﬁaéalhwt-lﬁﬂzf@rﬁ@t hélkgl-b\hb Cém)allkylm ng of
from215 o 19 ety B Coeka 1ob kS Oab St | ng o hyar ogen and

- Cl_4al kyl), cyeqne,. Jﬂhﬁp.,g@@pg)ﬂkﬂndov@ 93|k3ﬁl‘gm§m{2ef erably, RS is

sel ected fromthe group consistin aryl . Mbst

preferably, RIOHE1e)alledSp- Ni‘b(ﬁﬁjélkglr o@ﬂ%@)ﬁlkﬁdﬁ@g%mﬁ'hﬂk and

el act ou 11 om Par i Pral SF RS GO FEE RS YR IGAPBIRE Car o 1t nat

R2 is attachecbi o)tne (@14)aq1(|¥|]§12.01@§4 ,Rgm&l @Kot)lhe—a-(@az)alk?l C(O (C1 4)alk

respectively): For mul a erein

R2, R3 dfd R4ar@- (%44&&%%@:@&(@\ P Re(OPO-(Gnaalkyk 2NCHZCH(G—I) CH2] HH
2H2 C=CHNL- |ve HH;

4H2 C=CHN1- {lvez %%‘@?)% @Htl'ﬁj@@%@m#g% Cl H;
6H2C=CHNL- [ Me20%(CH (o)¥ RO NG OYE 20 ©Y2)CB 1 bdttikyl, -CO2H,

83-t hi eny) [Nl [2%2 z)cﬂlz))b%m g[lgzt%\-l enng’Nl !)NE%%C(;}IZ@))?;?HH 10H202—CHN

1- [ Me2N( CH2) 3HHQEP-(Gradallsyly 1R NE2 I\ ke, heCo2elkyz183 PCT/ USO 1

1 oot R SR S L g o v €
igg qu.qﬁg: Pg;rﬁs(c[mwe W(WWL'HFSJ(ﬁ 4)&@'?4@ ANBIKYMEIHN( CHg} 3] H6- CI ;
223-qui nol i nyl&&cﬂ(‘l)ﬁﬁWﬁfgﬁé )%f%‘fﬂazﬁr@w&ﬁ@w&h (Erm%%m H-_‘:@&”EYHQ) 2] HH;
253- pyr 1 di gl KPR BBl S0 A TSRO 3

27( 6- CH3) pyr i dB02]Cy Lk Jalkyl MSZHZ) FOH-NEB(QCHaR - S O N D38V HHamino

29H2C=CHN2- [ Me2N{ CH2) 3] H5- CI ; 312- pyri di nyl N1- [ Me2N( CH2) 3] HH;
324-pyri di nyl Keutpsioiedarh mmw@@guenisenwmnéammmyg}m the group

SeNeON D) N EOREIRES ARG %@fhcﬁz St BN 2N (B2 hGIRa)

40MeNL1- [ Me2N
ADNENT. [ MoON DT s ARt ﬁ%ﬂmﬂ%ﬁ“ﬁ o ‘1"’"%5"; &% 2
45PhN1- [ Me2N( aqz)mlm-mmu Nﬁlwa -B5(Qa1)aliryingC +3HRY13] H5- CI ;

E‘S.P " Blrlognlﬁ ﬁlf( F@@ﬁb&&% ﬂé@“@%@}@%%@%@m THO)»-NI(Cr-a)alkyllz,

52HQ( CH2) 2N1- -85 Bl HSG3RHYE RO NHVECN) 8, 35 TIEN[(C1.q)alkyl],,

543- Br PhN1- [ Me2N( 2)s] HH; 55HN1- [ Me2N( CH2) 3] HH; 56MeN2- [ Me2N( CH2) 3] HH; 23
WO 02/ G183 PCFCUS-NH-, aﬁsmmmweom)am) @Nle@rpgxlryll mmtldﬂlajly substituted with
603- benzo[b]thl enyI N1 [ Me2N( CH2) 3] HH; 613- Ph- PhN1- éI\/EZN 3] HH;

622, 5- di Me- py,qn@, threg mbqtm Qﬁnqqntly selected from the g oup consisting

O e e S A A BB b i g
. 2573;2:, g;lr ,“8! Ingﬂﬁf #\%{}ﬂ%ﬁﬁﬁ%%ﬁwm hydrogen and C+.4alkyl), cyano, halo,
;ng;géhE g}i}l &gh?@% Jrg%'Yp)ﬁ l&"%?%&% é ﬂ_ﬁxy hydroxy, hydroxy(C1.4)alkyl and

712, 6- i - Ph-rifrg)yL cfdr g niicioRs; Betehicydhar VNSt B
735- Cl - benzo[ b] t hi' en- 3- N1- [I\/EZN( ) 3] HH; yI CH274. NeNLl- [ HO( CH2) s] H5-CI ;

75MeNL- [ (1- py r(mbr@inrnétér(oﬁk@)/s A -hd Héedsiry[ HeQfptidhhBy bhbsiituted with one

MeNL- [ (4- Me- pi perazi n- 1- Ho-

yl) (~H2) 3] 78|\/5N1h|[e(e45umtlpmﬂt$ n;dep@nﬂgpﬂy gBlected from the group consisting of

79MeNL- [ ( HOCHzZCH2) MeN( CHz) 3] H5- CI ; 80MeN1t+3 MeHN( CH2) 3] H5- C1 ;

81Et N1- [ Me2N( CH2) s] H5- OVve; 82MeNL1- [ (PhCH2) MeN( CH2) 3] H5- CI ;

83MeHN( CH2) 20( CH2) 2N1- [ MeHN( CH2) 20( CH2) 2] HH842- napht hyl N1- [ HQ( CH2) 3] HH;

852- napht hyl N1-[ (1- pyrrolidinyl) (CH2)s] HH;

86( 4- nor phol i nyl ) (CH2) sN1- Et 5- Cl H;, 87( 4- Me- pi perazin-1-yl-Nl-Et5-Cl H;

(CHZ) 5882 napht hyI Nl [(HOCHZCHZ) NEN( CHZ) 3] HH;

~ N~ W\ A1 A AT R 1A F R A ARIZ 21 1™\ /~1 1 1/~  7~a




24 WO U2/-1G 183 PCT/ USOL/ .t 7G89 95Et N1- [ Me2N( CHZ) 3] H7-Cl ;

96( 1- pyrrolidinyl) (CHZ) 3N1- Et 5- Cl H; 972- napht hyl N1-[ Me2N( CH2) 4] HH;
98Et N1- [ Me@ N/@HR) 3] H5- CN; 993- benzo[ b] t hi enyl N1-[ HO( CH2) 2] IRET/US01/47689
1002- napht hyl N1- [ HO[ CH2) 2] HH; ' 1012- napht hyl N1- [ Me2N( CH2) 2] HH;

1043- benzof b t KT R 4030 SB1iP R%%%%“v’yﬁdv‘eﬁ%y%ﬁwﬁp%&edffrom
1085 bonzol b) ¢ RIBSPRLCORSRP 5] }ﬂﬁekgg%cﬁ@ rllu e BREG 2) 3] s

125 yrt at oyt NPT L O Y I BRI gt and

- 1143- pyri di nyl Mitrg)}HOCH2CH2) MeN( CH2) 3] HH; ' ~153- pyri di nyl N1-[ BocNH( CH2) 3] HH,

1163- benzo[ b] t hi enyl N1- [ Me02C( CH2) 2] HH; 1173- pyri di nyl N1- [ MeO( CH2) 3] HH;
1183- pyr i i n;mq@ﬂ-tchmwkwyf@(m)mmcmw (&1)alkyl, HB(O)-O-aryl,

1522 napht ny ”y'r#séﬁé‘éﬁﬁwi | AR SN Cog R ST G 92

or, 124MeN2- [ HOLGidR)adt5- C ; and pharmaceutically acceptable salts thereof.
Exerrpl ified corrpound of For mula (1) include conmpounds sel ected from

Formul a (1 b) afyNandrbtéatd{wihereifargldrsd heterosnd ark optiendllyasubBatiited avithached
Sto the N1- or N2-position of the 1ndazole ring, respectively): 25 WO
02/-40183 H N\ anezorthTee sobstituenisdadepsrdantiselested Xore the group consisiing: ei n

- FNEZN%&ZH]%@’%?@—!@ ‘feelm%t ; fro MQ@WY Rls] ﬁl?’&@%’t@ﬁﬂhl el

3- ~pyri di nyl NLJOBENCRDR) @JJ)H d@pw@mmﬁ )’-@(U')ﬁﬂﬂé(wﬁi)éiﬁshts

po
thereof. I|=xenplified compounds oy Formula (1) incl uée conpounds selected 5

from Formul a (I-@/OQ-IN[(LCQA‘)GWNE +3H, thdCra)adibstS Quitnta)alkydi 2O NHmt R2 i s
O T 10 Ra WSO NEGfaIB S o it selfylmantine fovtetfiteH bR n X R
R2, R3 R4 d

S T RN A e Gy oo,

N1- [ Me2N($H2) 3]CHaﬂkyfI;| Cgrdﬂker%ﬁ C2 %IWMS@(@?@Q)@WIN H2 C=CHCH2
NL- [ Me2N( CH2) 3] H H - - - NezN&mNth&w

lvﬁcza rN((a Cc)::jz) '?’h 210 gﬁi@m@i@) @p{‘w' HC-(O) Ak +G( %N&&alﬁlhvlllgﬁl ts_
5 10 form of phar rﬁa@guﬁ) lI’ :’E-;O tagl2 3f31 Ojél@ﬁ@f R[(éeﬁgcﬁ@g%%d t he
sal ts of the camﬂmeg)f ahhhé—(ClﬂX)%My'l LONHERERY arh M8 BubSHied with two

"pharmaceutical |y acceptable salts. approved pharmaceutically
accept abl e sal tsn.fbsntaerﬁﬁe‘fdepentjehtw salectathfroth thlé@'otrp cbBsisting df hgbdogehy; J.

szi(rjlm(:/ ggl oni ¢ %‘r‘*a&é\g’l %? @jé 1’&}%\@&\1@(1%)0}9/1 Cﬁﬂaﬁﬁﬁgﬁbﬂi Q,) @d@?@gfgt abl e

aci di cl ani oni c ,mbt)foJ(@glyéq@,L O}-NH- %@P )éfRyIaC@g?}ﬂ{(Q 4 alkyl]z,

benzenesul f onat e benzoate i car E)ona e, b| tar
edetate, cansyl-&Q: (@aﬁ@hﬂat&@zﬂﬂwr—ﬁ@e NHf(Cna)%yld-ﬁ%Nt(ammik}dﬂe anddet at e,

| ate, funarat cept at nate, gl utanate,

edi syl ate, estol SV. ) 0
gl ycol l yl ar sani'lczf\@ Wé&)ylcy@%‘brhﬁ'%a@"@o h 1ah%th|n§‘al<%yd&bm)%Jh%é hydroxy,
hydroxy(C4.4)alkyl, nitro, aryl, -(C4.4)alkyl-aryl, heteroaryl and

25 -(C+.4)alkyl-heteroaryl};
with the proviso that if R? is selected from the group consisting of hydrogen,
unsubstituted Cq4alkyl and -(C4.4)aikyl-(halo)+.3, then R'is selected from the

group consisting of other than hydrogen, C,.alkyl, aryl (limited to phenyl
unsubstituted or substituted with one or more substituents selected from the

30 group consisting of halo, unsubstituted C+.salkyl, hydroxy, C4.4alkoxy,

(halo)1-3(C1.4)alkyl, nitro, unsubstituted amino and cyano), -(C1.4)alkyi-aryl

14



15 20 25 hydrochl ori de, hydroxynapht hoate, iodide, isethionate) |actate,

| act obi onate; nal ate, mal eate, mandel ate, nesyl ate, nethyl brom de,

met hyl ni w@bms618®t hyl sul fate, mutate, napsylate, nitrate, PORSAL/E7689

pant ot henat e) phosphat el di phospate, pol ygal acturonate, salicyl ate,

stearate, subacetate, succinate, sulfate, tannate, tartrate, teoclate,

tosyl ate and (wherdin adyldelimitedrtombenyl ersubstitiuted pr sobstitutad witb @niecori ¢ sal ts
include, and are not limted try al um num benzat hi ne,

chl or opr ocai nElorgRwibstisients selegkrsl Eamibe aroup |ceﬁ§'at"a@rpﬁ§glqc, :UE'ELGWtUted
o hovever el P, EaaikBhy A 10, RN, R dndiifinyBinihine?, |

may, however, pre hnpounds according to this

~invention or ahdtdyahb ,D%E.%ﬂ%(%ﬁfélk&(ﬁc(@m&“@}@y@%iﬁ- Organic or

i norganic acids also ?ncl u are not limted'to, "hydriodic,

per chl orsi c, SUddmélRyl-(haﬁﬁ{e&la(cggamwamm gwhéﬂe)'frﬁﬁh‘liﬁo igElidaased Migni ¢,
~hydr oxyet hanesul fonitc, oxalic, 2-'naphthal enesul fonic, p-toluenesulfonic,
cycl ohexanesulwasubstitti@athiadependently seletiedrfoemdhée graup dondistngoEsent
invention includes within its scope prodrugs of the 27 WO 02/ a(183

PCT/ USUL/ - r 7( $9dagesoand €1aalkyl)i {Chaladit-eenno(Gr.alk¥pminosuch prodrugs wil

be f ti | derivati f th [ il ible i
Vivo' it o't he PN EPuiS eSS SR GRS he
present i nvent_(cgo)ﬁp‘tg%kg@sj(@q méi@ﬂl,lr)uéggl_wﬂta _3@2_@%%%mncorrpass t he treatnent

of the various ers descri th the co d specifically disclosed

or witHhoa conp@indaliii-OC@)(Crodalky, si@aa)dlkddl(N), {Cs.q)atiedEG(Nb)tNKAi ch
converts to thg.s i fled conpo [ i xo after adn ni st j o the
subj ect . Convelr ORA-GEBHedore R OOl GG PIN R - of
sui tabl e prodr eri | r SCHi ) \Pis Besid? i9f
Prodrugs", ed. @Séur%géa@?gay% @el_\%%é'fﬁ- @@ﬁg‘@ﬁemﬁé ﬂ]l-tia’ \(y:](l)srrpouncgg i©
according to s i | '/ ; j ; y
accordi ngly e%'ﬁ oégﬁgﬁ%h%@rlgﬁg\ﬁt@ﬁ Wgﬂgvgﬁp@g&%‘{étg%gggsﬁgsegéﬁ%nﬂﬁ nor e
chiral center 14 -0 M -2 ' hast rs. \Were the
processes for%L%ﬁgqgﬂég?{g@gfﬁ&dgf%éﬁm@mﬁgg%%%ﬂé g‘ﬁﬁgrk?g the invention
give ripe to mxture of ~stereoisoners, these isoners may be separated by
conventional techniques such as pr eF\Epr ative chronato raph¥. The conpounds
may be prepared More pceferablyoRmabd R” anedndeprpdently selecad fomihe 80U epar ed
by standard é@qw s known to 20 those skilled in the art, for exanple,
by enanti osfb il gﬁnt hesis or resolution, formation of diastereoneric
pairs by sahydrogenption with an optically active acid, followed by
fractional crystallization and regeneration of the free base. The'
conpounds n@y.alkylo Cagalkepyl {vdrersin alkyliasubstitotediwitl teedortwoi subsstusnts or
am des, followed by chromatographi c , separation,and re | .of the chiral 25
auxi | i a#%. Al tl%ﬁi%n%ﬁl}',Seﬁ?fgeggmMBFW%@&E@&W@@W%V@ chiral HPLC
colum. It is _ppide e opd LS j . m e r eof
are encomasse?ﬁkﬂglggfﬁg’sco %ﬂ%lk?hmel—‘;(r@gggﬁt?ﬂ{ﬁ/gét@?g%ﬂgjw’ng(g y’ of
t he processes -wgl-lqr-ep@?@-'(@m)emyt, laenine (pabstistealwith Bv@8ubstitaents i nventi on,
it may be necessary and/or desirable to protect sensitive or reactive
groups on any infeperdenilysalécted frmme &éhergroupTeonsisting dfhyalrogen.ceh-aakykeans of
conventional protectin rougs, such as those descr| bﬁqdlpifcg Protective
Groups in O gafPesaty 1 (Od@-(Gr-palyt apeanNd(Ciriakyl ¥y, 28 WD
02/ -1G183 PCT/ USOL/ ~7(?9 1973; and T. G eene & P. G| M VYJ'[S Pr ot ecﬁi ve
G oups #h O gdeterosyrivheyylsand baieregnybiwieresnieterenyslyl aryl andhetarpay! gr oups
may be renoved_ at a Veni.ex o wn in the
art. 5 Fart neriiewtorat SOt PhEBIE b RS PRSI 1y
. exist as poly it i ed in the present
i nvention. | n%ﬁ?ﬁpg%ﬁ?’r@@b ?ﬂ@s'ﬂﬁﬂﬁg&é’m&ﬁ%ﬁb% vates with water
(i.e., hydr R ' iSral tiftfted AithO
-~ i ntended togbg%@rqgf)er;c%ass g{ﬁ‘%ﬁwn Eghg@g@ogm?ﬁigﬁ?mﬁ@%l 10 Urlll ess
speci fi ed ot hesé fetwd Bebstiuentsdhspéndaritigrseldated froat theagetipstorsisiing afr
branched chain consisting solely of 1-8 hydrogen substituted carbon atons;
preferabdy, 1-GiiatkyloGenalkavytarninodgubstituted withwo substjtugotstindeperdenslyy
1- 4 hydrogen substituted carbon atons. The term "al kenyl" refers to a

partially 15



15 unsaturated straight or branched chain consisting solely of 2-8 hydrogen
substituted carbon atons that contains at |eas!: one double bond. The term
"al kynyl 'woef/@ng3to a partially unsaturated strai ght or bramglset+msai n
consi sting solely of 2-8 hydrogen substituted carbon atons that contains at
| east one Triple bond. The term "al koxy" refers to -O al kyl, where alkyl is
as defined 20selepted. frametheegroup ioposisiinglof hydrageneand Cosalkd) cevagowhelosi n t he
al kyl chain terminates with a hydroxy radical of the fornula al kyl
where al kyl : thale)ig 1-4)6@3/5&'@@'83/1-3 ky)ﬁ,[koéh/k@(ﬂrpxbH&'%@W@M@Qﬁ%%ﬂ%
optionally su S{ﬂitélly d wthin the alkyl chain or on a term nal carbon atom
25 The term™ 9 3 IByI " refers to a saturated or partially unsaturated

- nonocyclic i k6592 isd Lt ons
or "o Sat ur it BioDboCMAEIHE Beiotet fofy Hepeloxdrictindl dhyaRicaagd O |
hydr oges subsunsubsitutear©pyaliatl oien FEXisrgslected fion thes g corsistiog ¢fi ni t ed

~to, cyclopropyl, cyclopentyl, cyclohexyl or cycloheptyl. 30 The term
"het er ocycl yl dthesttbar hydrageraCuratiet asyl (Hatitedde phenykunsyhstisded org havi ng

fi nb f ich at | t ' N t d which
TR S G 5 R G e B PSS ) e
29 WO 112/ 6é§§siﬁ’ﬁé bPRo, LASESsthufion Byl ;,sw&asag,%_wkcgﬁf; tially

unsaturated ri ng ng SI X nenvers of I cn one, or ee nenbers are

a N atom a s@ialoplech paikyhiunsabbtitutetbaininaand chasy) HC Halkg-drghvi ng ni ne
menbers of which at | east one nenber is a N, O or atom and whi ch
optionalol y cofwhersin ang s limitedto toheag! aekslistituied oNsabstitatez with bnearur at ed
or partially unsaturated bicyclic ring having ten nmenbers of which one) two
or three nenberresubstituenis selectediipmabeigroupgensistiag af balgoand i it ed t o,

pyrrolinyl, pyrrolidinyl, 1, 3-dioxolanyl,. imdazoliny|, imdazolidinyl,
pyrazol i nyl, Hyﬁ‘dliﬁiltptﬁdfﬁ;ﬂalﬁ'ge' @m)ﬁ%’!(cmﬂ}aﬁ?%yi T‘9:11-4}§lk3ﬂ1hdg|’%i nyl. 10 The

[ ||| f . ! |- - i . . h d
Subst t ut bd_caleiR kIR Bla e peluted AR e ubsliedss ni ng - 1o
sub caro T G Y SRR t
contarning. 14 paEGHERe SRk PRat e WeRb R ina o Rl A 02 “and ar e
not Limsted . BRGNYLCIMMIBIADILCMI B OBk -CEEH) The term

"heteroaryl" refe 0 an’ aromatic nocyclic ri‘ng syst'emcontaining five

nmenbers of whi@_Jalkyle@dD)-0rE ngaikgrarids-(SH), «heterdsyalyhm and whi ch
optionally contains one, two or three additional N atons, an aronatic
nonocyclic ring having six nmenbers of which one, two or three nenbers are a

20 N af , . " . . .. _ , | ‘
one member 1o a NoTehed eitlinforts, e eSanhIERBTREL N otBbd gLt | 0o
t hr ee addi tmeahlal‘([)aMwmierh’a satepted fronbtheygloup cansisting\afng ten nmenber s of

whi ch one, two or three nenbers are a N atom Exanples include, and are not
li mi t e o, "YIPYEN: t hi enyl, pyrrolyl, oxazolyl, thiazolyl, inidazolyl,

pyrazol yl, 25 i,sgxazolyl. i60thiaz l. Wol . i i .
pyr i mi di nyl$ 1@?@2?&9%"?‘*%’0@%%& %ﬂﬂ%Fg?‘%ﬁt%%‘&f%%%itgg@f’%}aéﬁ?"HSPany| ,
I soqui nol i nyl _irﬂie&ﬂd%il?'s'e!ﬁﬂted noanteesroubedrRidiihgdfkyl * or "aryl ™ or
either of their prefix foots appear in a nane of a substituent (e.g.,
aral kyl, al ky|-@n6mg,%)alkyl-rﬂH3001-4§E$kj'lnémirw @Mtiaﬁe@Wimn%lﬂjbwtudMe
limtations given above for "al kyl" and "aryl." Desi gnated
independently selected from the group consisting of hydrogen and
25 Ci.4alkyl), hydroxy, heterocyclyl, aryl and heteroaryl (wherein heterocyclyl,
| aryl and heteroaryl are optionally substituted with one to three substituents

independently selected from the group consisting of C4_4alkyl and halo)},

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to two substituents independently selected from the group consisting of

30 C1.4alkyl, C4-4alkoxy, amino (substituted with two substituents independently
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nunbers of carbon atons (e.g., C~-C6) shall refer independently to the
nunmber of carbon atons in an al kyl or cycloal kyl noiety or to the alkyl
porti on &WOe2ds@asyer substituent in which al kyl appears asPCTRISpYHE™EX root .
30 WD 02/-4G183 PCT/ USOL/ ~7G89 Under standard nonencl ature rul es used
t hroughout this disclosure, the termnal portion of the designated side
chai n i s descséleeledriromithe growmednggting ef gnqlr@gentarfmﬁmallswilqyapm bakxd t he

oint of attachnment,_ Thus, for ex le, a "phenyl G~ 6a).kyl ] doC~ sal kyl "
o boti Cueat - R s(Grabyio (TAlaS: sren sllp R hyceny: Todrgitics 1aoh. tvaidey | N
HIt is intengetg thai}_the definition of any substituent or variable at a 10
particular lo QEMTHYn a nol ecul e be i ndependent of its definitions

el sewher & it} #81prBRIsBAHLE|T R¥is SBIRAUPHERPRR dBab coRRting Ty arcth

substitution pattierns on the conpou [ vention can be selected by
one of 6rdi nauryswe'titdltekjrCHaH&Wahdt—(CMa&VH@adx@mdhadsR% isselented floemittual | y
"stable and 'that can be readily synthesized by techni ques known in the art
as wel | as thgwprmnmimgs@ftoth@rthanlhydwgg@m,rmmksén%hﬁmmd tsx plagryl

accopt abl e canRRS e cayDSHLRED Bt e g shPRguCaRoRS Rt Tae e
of the i nvent hRii Sofsidlity SREAY iistibsRAIRA T Loy, H)dFBME Bnalkoxyng any of

t he conpounds cri ove ah pharmaceut i1 Cal I'y acceptabl e carrier.

Anot her il US$Ha?<§)'1Q(CpI)aIlkbE unBuiestituted arpir and cygaiso), o(C iddkylearsl
pharmaceutical conposition conprising m xing any of the conpounds descri bed

above gopd a plahembearyl tslimjted ts pheayll insubstiiuted oFsubstituted Wwitls bnetdrve of
the present invention are pharnaceutical conpositions 25 conprising one or
nore conpoundmase subistituenteselpoied frorasbe @rayp eansisting af palkrantteuti cal |y

oo oAadR g 5o e R i BB,

T s e AR S SR B Lo

WO 02/-t(>183 idihs ' [
R R e L e 0 R 2

sel ective kindse or nase Itors met hod for treating
or aneljisorating a ki nase or

More preferably, R' is selected from the group consisting of

hydrogen,

C1.salkyl, Co3alkenyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of

20 -0-(C1.4)alkyl-NH-(C1.4)alkyl, amino (substituted with two substituents

independently selected from the group consisting of hydrogen and
C1.4alkyl), hydroxy, pyrrolidinyl, morpholinyl, piperazinyl (wherein piperazinyl
is optionally substituted with methyl), phenyl, naphthalenyl, benzo[b]thienyl

and quinolinyl (wherein phenyl and benzo[b]thienyl are optionally

25 substituted with one to two chloro substituents)},
phenyl, naphthalenyl, furyl, thienyl, pyridinyl, pyrimidinyl, benzolb]thienyl,
quinolinyl and isoquinolinyl (wherein phenyl, naphthalenyl and pyridiny! are
optionally substituted with one to two substituents independently selected

from the group consisting of Cq4alkyl, Cq.4alkoxy, halo and hydroxy; and,
30 wherein phenyl is optionally substituted with one substituent selected from
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dual - ki nase nedi ated disorder. In particular, the kinase is selected from5
protein kinase C or glycogen synthase kinase-3. Mire particularly, the

ki nase i svoet/eaased from protein kinase C a, protein ki nas@CT/US01/4768%r ot ei n
ki nase Cy or glycogen synthase kinase-3~i. Protein Kinase C Isoforns 0O

Protein kinase,C is known.to play a key rale in intracellular signal
transduction (£ 9@&1&qorﬁ%'.ﬁ‘&qfr%s‘%“ygaﬁ%“aﬁav' ssion and in the control of

cell differ [ AL 2 i j : e

sof orme ¢ NP LS PIGYRRENEE A o sPltfeedlfrohife drod, ERARGbrHudfdler
dependent cl asghswstiilted Gpfztryranal-pha,)akyl-(Hatd B theni R1 Js, séhedted iffong thel 1)
and gamma {y); the calcium 1l ~ independent PKC isoiorns delta (8), epsilon
-(E), eta (~~), groug cordstirgnaf othar thaw) hydragen; Geasalkylppbenyl {kberainfbemyl zet a
(~), lanbda (7~) and iota (~). Certajn, disease states tend to be soci at ed
with el edati oniSoingthstifutad or spRetitutes withwnegranpresukeiteents S@J@ﬁt%‘i? ?fom

~distinct tissu 1 i i [ﬁl,.%q |l ; al.j i angq

activati on_—dep@neg Ir§1)'tturplco 5&#@}%_ o?’ %@ﬁﬁﬁf“é&?@?&%@ﬁy@h SO d_orms of PKC
are sel ectivel g, i, SaRE (@, YARGLPRENYE Qvhéreih bRBhtis dinsLibStitagnost s such as
vascul ar endot hel'ial growth factor (VEGF) (P. Xia, et al., J. din.

| nvest., 1996, sQ8stitgetowitia bRelbr\RorEGlordRbstalStts),(CL )él!dlyﬁhycgbﬁxfbr, ved

)
differentiation, and vascular perneability (H Ishii, et a

11998, 76, 2~ 2k,))alfcafinev(@iRieRl amhodk edsttutey dith theuwubstifughtabet es

| eads to an isoformspecific elevation of the ~i-I1 isoformin vascul ar
tissues 10l nogugfiepefidently sefdictsd frdi the di@@d-coﬁ@istin%’%‘khy&&%n &% Cy.4alkyl)
11059-11065). A di abetes-linked el evation of the ~3 isoformin human

pl at el et s has hedr(Cdpyaitetedcyélylh their altered response to agonists
(Bastyr 1 1l, E. J. and Lu, J., Di abetes, 1993, 42, (Suppl. 1 ) 30 97A).
The human vitam n D receptor has been shown to be selectively

phosphoryl at ed bypfférred ehbsdimeasPEPhE srekent iRgentiemcludt@smblunds of
alterations in the functioning of the receptor (Hsieh, et al., Proc. Natl.
Acad. Sci. Uxmua (1) whedein, R"iasehkgtercirom roupi®msisdiog, ofgg, 9315-9319;
Hsi eh, (j% aI',i J. Biol. Chem, 1993, 268, 15118-15126). In addition, the
wor k had3shoWf™®%e the ~i-11 isoformis responsi bl e for erythrol eukem a

cell proliferat] =N ' I,Sitth I [ : aryocyte
di fferenti atet:j B’hdlm nggnsﬁﬁé?%%ﬁﬁéﬁé%r@%@,B\ﬁgttgz\ﬂ? ,SGE) st El _oré.< 5 Chem,
1993, 268; 158ytcbeeihtly salcdiéty bR grBupdTeRtREGfAcL(CH Jatkpl ays an
important role in cardiovascul ar di seases. Increased PKC activity in the

vascul at ure hasOH€an)alkigvidtH: Odeus)lalkyirdit4Cedaliyl v&s6@NEEr-1)atkybnCEAH,
h t i Bi.l der, . ., J. h ] . . . T . 990, 252,
DY RCE50)" PRC ThhvEh 16D e alkyrhaing FH TR SH v bin Sl uiuer?
e . . ) - . ,
ool oo (ST o HEN gl o AR BLAONN P o

of Egr-1 (Earl y(pc%?ané?l-@w;t@(oﬂo)(cg,a%lkylw@aﬁyﬂ Qlalk\If SiydrsBOxmE 15

conditions (as t he oxygen depriVvati on-nedi at ed pat hway for

triggering prowhwg o) hdtERsbyct 5 oftiordlily substitBted witkloRi@ to 14800,
275, 16, 1192111928). (i is suggested as a nediator for production of

PAl -1 (Pl am nogenafeA bvlbétRuent)} Shd detsroarygnd is inplicated in the
devel opnent of thronbosis and at herosclerosis (Ren, S, et al., Am J.
Physi ol ., 200ih tiky provign thza iffR" isiselected I®nEHER grourkensisting othydragen asdf ul

Fol | owi 1 schaimedbERres Crealfy s B 1 SqlBE8t Bin 16 2ol CogHtiRTer 17,
Sonoki” F 2t Bner ARGt S (FjedhBIRN) unSlsuaied G 1 evel s

have been corret%?red Wi I'ncrea : unct’i on response

. agoni sts ( Bast Wy bktifutedrwith-or’ér frdre dubstitiéRt Kiectdd i he group( Suppl . 1)
97A) . PKC has been inplicated in the biochem cal pathway in the

pl at el et - act i vaonaigting&f hialq, prrspbaiitatedCroalkik hidyy &sealkaxy.per neabi lity
- (Kobayashi, et al., Amger. Phys. Soc., 94, H1214- H1220). PKC inhibitors
af fect agoni stlﬁﬁ'&&mﬁﬁ-&lﬁ@é@ﬁﬁ?o%nwb%ﬁ&?@|3_é"t"§°( Xaé}?)’ _Iﬁ%-ﬁé‘hwgﬁwl J.
Biol. Ch360m 1 8v+1’erezlfr516érylllg i?n]ife%jStZJBp eny ﬁﬁsoﬁgétﬂgtle&’or%ﬁ%sh{mle thltﬂrésnerrgly be
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30 indicated for use in treating cardiovascul ar di sease, ischem a,
thronbotic conditions, atherosclerosis and restenosis. 33 WO 1)2/.11183
Di abet es VRE02/@368X./ ~7GB9 Excessive activity of PKC has beeRCTIUSREH 680
insulin signaling defects and therefore to the insulin resistance seen in
Type 11 di abetgsre(didshii £d fibm thé grBLp! fifY of haRP undhbati
10226-10231: Chen, K s.é,ﬁt%tée'glc., ffom thé g8l conGRAfYy oPhysi'ginans%tlt%Gle,
104, 20fi-212,CsGalkyl, hydréky, Gatsabidoxy, (haldi-e(Cq-4i2kyh nitrb) 98sulgButed3BaiING347)
Di abetes Associ ated Disorders Studies have denpbnstrated an increase in PKC
activity in tiadudanolk-aalktlChe)alk@ee piG-elalkyldyirasst i ¢ conpli cati ons
when exposed to_ hypergl ycem c conditions (kee, T-S., et al., J. din.
- I'nvest., 1989 -(Gz)alky-Gidlo).eec(Crslalkyl-aming (Wheseds anNae is subsiidutedarith usa,
1989, 86, 5141-5145; .Crayen,, P. A and DeRuberti F. R, J..dip. Invesf.,
Togo. 83 166FvasBstifiEn(s gepandenfy Seleci oo draye cpnaistiamel g7 31.
~38; Tesfamari : G N \ 199 .S 87, 1643-1648).
For exanpl e, Z@P{C&ﬁ'} %'tr'ld §1'4?lrl1(i(')P%@'é)-qum;égiibg‘crﬁ“@%g%@ "éﬁoi nportant role in
di abeti ¢ vascuCajalRAMHLCAD)-@S,)AKEN -GS, JIIGAHNIMETH iRy, (Jialril-S; )
Sci ence, 1996, 2%2,9‘728- 7§?L)-§m5'r)1d gKCj%a‘g}Ibeen i%f‘@at gd (i r“?zle&tél opnent
of the cardi ac(CrypalkykSrby.q)atlgbci(Gr-gallk-BOHEandalkdi | ure (X Gu, et al.,

Crc. Res., 1994, ; H,_ . Str e t | . Lheul gt 1996, 94,
1551 ). 20 oraReBYE SR QR Gl iRy Frar GO G B s o

car di onyopat hy(Gyaky-CD, Ry RE L IARNC(CLOL(Cs i Fallpd (88 =688 10N N H,, |

ventri cul ar fu(ncﬁ)ony( H. 25\%5%1&% I,a’het( a):-. ,(Q%#(YJBCWNzgf Fg Acad. gci 2 USA,
1997, 94, 9326|CHj)pihetemtyclyl--([OHAasECEH-PlEheren Biis dit$, WisoOkand Z is

i nfl ammat ory responses such as the neutrophil oxidative burst, CD3

down- r egul at i @mina (Wheyeipraiyiods sabstitabert with tiva dubstitusate isdependdnibenry, B.,
et al., Biochem Biophys. Res. Commun., 1990, 171, 1087-1092; Ml queen, M
J., et al. Agselected fioomthe gRep, cisistBg- & d)ydrogen and ICysakkyl)pssential rol e
in the degranul ati on of bone marrowderived nast cells, 30 thus affecting
cell capacity to produce IL-6 (Interleukin-6) (Nechushtan, H, et al.,

Bl ood, 00 (I\/arﬁlla} 52- YT nhanced ASM
(A rvvayl%gm)ot h sc?g? cé%ly'élrio%vtiglé%tépafmfgéep}s/&ofcéﬁ%ﬁbdg]%ﬁti al risks for
34 WO | 1Ryciegéf3 PCT/ LI SOL/ . 17G89 ast hma: hyperresponsi veness to

contractile agonists and to growth stinmuli {Ren, S, et al., Am J.
Physi ol ., 2Ggpealkg7svhqrein sikylis sybsiitesl with 2ne tpr@o-gubstituentexpr essi on

augnments an increase,in endothelial pernmeability, suyggestin n i nportant
Fusction i ¢ HabSRATIeRty SRR o MR cansiing A CE Rk, P& 5 e
al ., J. Cell Poye ohalic/lORE-0%C, 2AAANH-(BLGandi e tabsscagkivyRLEpoyaf
neut r ophi | NADP (dei)%lgge g‘s Pﬂ&éﬁkgy Et(i Fruaggyi ’gﬁﬁg?bﬁy?@tgcggt ggg)r?’n
neutroply | s (De:bge[_rctoyo-(ceqt_‘t)alk%/l,, ahbiing lfeubstiduted AHtwS dUbstd@ontd89) .  Thus,
PKC i nhibitors may be indicated for use in treating inflammation and
asthma. 10 i mindepengandly selected &osn the group consisting of hydrogen, Cq.4alkyl,

-(Cy.4)alkyl-OH, -C(O)-0-~(C+.4)alkyl and phenyl(C4.4)alkyl), hydroxy,

pyrrolidinyl, 1,3-dioxolanyl, morpholinyl and piperazinyl (wherein piperazinyl

is optionally substituted with methyl)} and pyridinyl;

25  with the proviso that if R is selected from the group consisting of hydrogen and
unsubstituted C,.4alkyl, then R’ is selected from the group consisting of

other than hydrogen, Cy.salkyl, aryl (limited to phenyl unsubstituted or

substituted with one or more substituents selected from the group

consisting of halo, unsubstituted C4.4alkyl, hydroxy, C,.4alkoxy,

30 (halo)+.3(C1.4)alkyl, nitro, unsubstituted amino and cyana), -(C4.4)alkyl-aryl
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PKC may be useful in treating or aneliorating certain inmunol ogical

di sorders. Wil e one study suggests that HCW (Human Cyt onegal ovi rus)

i nhi biti owO0%46183 correlated with PKC inhibition (S| ater, PRITQUSO1/¢168%] . |
Biorg. & Med. Chem, 1999, 7, 1067-1074), another study showed that the PKC
signal 15 transduction pathway synergistically interacted with the

CAMP- dependen{wbeesin gayl isvimited taphenyt ensbstiiied &5 supstituted with9R€i gt i on and
iral licati d.. b t i th PKC i nhi.bit Rabbi ) t
o2 Vi To1 ogy MaTGsRtsints peleses ol $e diaey corneling 6f balcareHASHUIEshi cal
di d t { ty i
I sorder may Qﬁ\;\*,?{}@g i’ﬁ@g(%( ,@ﬂﬁkbf?fl,%@fb)ﬁ?(cﬁéﬁ@, hm':a, thﬁﬁﬁ%tﬁeh%ﬁl%c .

underlying path ponse to tap 20 "o -Tegul ation of PKC. P
~deficiency al gadr@gmb)s-(Ch,)arkyl(Tyy My, %Cﬁnfakﬂhﬂfd@@iﬁrl zed by inpaired
huroral i mmune responses and a reduced B cell response, simlar to X-linked
i mrunodef i ci en@y,_j)alkpi-@@lo)pt,2YCnHatkyl-aried (Whérgim bmind isibgitited with
"receptor-nediated signal transduction (Leitges, M, et ai.) Science (Wash.,
D. C), 1996, tag3ubstittentsripdepenienthcealedieddram the gncyp aansistingaok rej ecti on
may be aneliorated or prevent e& bénsuppress_i ng the i Mmune response using a
PKC ~3 i nhi bi twerogsm arq faualkyldi < '-4)§||§6134H§ﬂ§(%ﬁlknﬁ@kﬁlﬁ‘mlﬁ@ii vity of PKC has

ool ferat | on GrART AN RU G5 B 087 ks

PCT/ US01/ ~7689cé HYARyI-E-(C. Slalidll (G )alkiLes (05 KdRjioL, 1987, 88, 220-222;
Raynaud, F. ang 12\?ai 1B 6%}, @ , (Gra) 4y Derzrr(adt?ng 1991, 724, 542-546). PKC

i nhi bi tldr s havéChoalkyls@asiO )k (Eiaaikyi t(Qie)alkyl et €Conlalkv-€HAH)MHN a
oS B or SRRy GEEE TR Dk ) BB BRSO ORBR: 1
growtih 1 umor B DSyl AR R N2 (IREhe TNs ARE QTR L, O

Bi ochem Ml . aﬁ%iﬁ@%e?éilféaééiﬂo%%asétituge‘%&)?vith fwoZeibéi ?u.eﬁm*ﬁﬁ‘é)epéhdé‘ﬁt\l% o be

Mol ecul ar Phar macol ogy, 43, 858-862); PKC inhibitors are kno

effective in O den ¢ I OMsisting GH i MRy €f alkyvi))et al., Int. J.
Cancer, 1989, %%%/&851@3(]56|;m%<0iu%agaka, ng étaii:la%, Cancer Pﬁe& 1991, 509,
4888-4802). PKC ~i-1 and (3-2 expression in differentiated HD3 col on

carcinoma cells blocked their differentiation) enabling 15 '"themto
proliferate in r B56ASE ambedigents-efthapigsspt yentipnirdidscemppunds ef

undi ff erent I NG i i td pAg sever al
MBP { Myel i nF@g@?IgC@r\gﬁeéﬁéﬁ ’%%’ﬁiéslgg)eam lﬁglé ﬁéﬁd&%éaﬁl\ﬁi 2% f@géeﬁrﬁgti vat ed
Protein) kinase (Sauma, S., et al., Cell Gowh Dffer., 1996) 7, 5,

o P S S e AR e
I h i i : i ¢ A I ., Suppl .
Rt oA PREHBRRSI, I & efpindindidentiysBftted FOM URSokEL o Th
ti (rjre d;apendemhsi‘stix@bbhyt/dmgang@snalk{d, %Mkenying-ﬂlkylwl, Gma_ﬂhox;al-C(O)H,D :
e N o LT N e,
PKC i nhi bi t DRIM. NAYH,IC - h’ﬁ‘ﬂ( apel_i t C i r
growth) in %@ﬁﬁg@f&%ﬁgi iﬁté) tri(I g1can (la]?'s%ucﬁ(@;@?‘gﬂk?ﬁ%@?ﬂgg on

cancer) and-$G,-aH RS 0s-N-(CheatkyheSOyN[(EKDatky(lbyaraintafstibstituted With two
m gration) may nedi ate sone proangiogenic 30 effects of PKC activation
whi | e PKC 8substitdentsdndependanily ted dfome thes gsiuposansistingreidysksegamnt i on ( by

Inhibiting el LG 8RR AN S Nalky-NigD! X BINC 0)alkyl,
-C(0)-0O-(C1.4)alkyl, -C(O)-NHz, -C(O)-NH-(C1.4)alkyl, -C(O)-N[(C1.4)alkyl]2,
-S02~(C1.4)alkyl, ~-SO2-NHj, -SO2-NH-(C1.4)alkyl, -SO2-N[(C1.4)alkyl]2 and
-C(NH)-NH>), amino-(C+.4)alkyl- (wherein amino is substituted with two

30 substituents independently selected from the group consisting of hydrogen,

C1.salkyl, Coualkenyl, Ca4alkynyl, -(Cq.4)alkyl-NHa, -C(O)-(C1.4)alkyl,
20




endothelial cells, thus regulating endothelial proliferation and

angi ogenesi s 36 WO f12/-46183 PCT/US01L17(89 (Harrington, E. O, et al.,
J. BioL ®hen/4618997, 272, 11, 7390-7397). PKC inhibitors iroimiusnt/4wes |

growt h and induce apoptosis in human glioblastoma cell lines, inhibit the
growt h of hunan astrocg(toma xenografts and act as radiat t(&%sensiti zers in

gl i obl ast orfe(@¢Q-(¢i-nakkyl, Belfa , -GAO)-MH-tG1.4)alkyh Bkl G eece)
1998 (Jul - A 2 th oth
ant i -((:alrjlcerggi&e(rg?)algﬁe sféﬂﬁ”f% %)%Oél&&i c(,g I?)l%‘%;lgtolzze (& @é%?bﬁﬁ \(/:Mance(r) o
t her apy (Tet:QNﬂ?:N@,)Ac arfd, o, (garcgfock ﬁ@e M&%@{(@%ﬁaﬁ@@ hya&%’y 39, 89

Meet., 384) I nh bitors i nase signal
-transduct i dydpatyiGay RIKynilveGary, Veem)hﬂwl Emidté‘lelfdamjﬂ dacowt h Factor) and 10
bFGF (basic Fihri nogen G owh Factor) in endothelial cells), in a

combi nafi om(Pegpi¥hheliereamyt-her anti-cancer agents, have an anti-angi ogenic
-and antitunor effect in a human T98G glioblastoma nul tiforne xenograft
nodel (Teicher, B.A, et al., Cinical Cancer Research, 2001 (March}, 7,
634-640}. Accor dviogs yreféiléﬁly R dnid Rr“‘arermddwridedtlysemd:téobfronsmeigroup
aneliorating an |ogene5|s and iri 15 ating or a rating cancers (such
as breast) BNSISNNIQTdEIa9eN Laeaaikyl, cﬁ‘eﬁ?@i(yo yang aﬁgé@%&% %) ‘and as

adj uncts to chenot herapy and radi ati on therapy. Central Nervous System

Di sorders PKC activity plays a central role in the functioning of the

cent r alioner vous MBstyrefeablyCRS)ar(d-Raag independefitlp selecieslifroscthe, gro0p9, 92,
425-432) and PK | i cat ed n Al zheiner's dis e (Shinohama, S., et
al ., Neur ol Gjip!st ﬁggféj)hr%éogqmd‘?efwh@e@ﬁﬁw %“ﬂiq"lffgﬁlﬂé(\g/e been shown to
prevent the damage seen in focal and central ischemc brain injury and
brain edema (Hara, H., et al., J. Cereb. Blood Fl ow Mefab., 1990, 10,

646- 653; Shi bat aPreferredembadimBnis of tRespresent ingetjorsigg|udeogempaynds of
Accordlngly,., hi bi t or elnlcat d.for e in treatin

N shet mor: Forbda sl wrer ¥ AB4 7 a7s RdBR A FEnvRel e B PR MM o) at oo

di seasgg. &lﬁ)éls‘lﬁh%jéﬁD”S' OMSEnd gg I?hqmtu tREProvis® A ofof ahle B0,

phosphoi nosi ti de nessenger’ sys nmuscari ni ¢ acetyl choli ne
recept or examdts olher is s&ieaheﬂg‘mdhmgn@madonsistlm@d’éo BagHEhand {bidil ht ed
with epilepsy, serving as a basis for the rat's permanent state of
hyperexcitability (Beldhuis, HJ. A, et al., Neuroscience, 1993, 55, 4,

965-73) . Ther ef gicte grkferatly, Y\Maoozlaﬁﬁ?deﬁ;égdeﬁﬂgébremfrbmw@gret@ nmay be

indicated for use in treatin subcel | ui ar changes i n content

of the PKC consistingke Gandi(H, lsic),ewlzlym;)mschthnatrang afty and iZis\Q.\and ther nal

ho. dovil opEHt ForelBre D he St BRFHERTESH Ol M Xeirosei - Lott.
2000, 288 3 199-202). Mce lacking PKCy display normal responses to

acute pain stinmulLi, but alnost conpletely fai|l| to_devel op a neuropathic
pai n syndrome af Peafepsad emipodiments ef e pieseptinveptiorinciidecomppungs of

SCi ence (Wa?@rmulg(vaPlerei]nggf-'?5 regectéé?r% fife %r%%?cor@,@ lation 10 ; 71 ay

t hus be indicate use’in I'Ng C in an eur opat hi c pal n.
PKC has denmydrbgehgelalagen) e in the pat hol ogy of conditions such as) but not
limted to, cardiovascul ar di seases, diabetes, diabetes-associated

di sor de2s, CnialsyhEroalkenyldCaealiysyl {whereiol allgy calkenylsandielkyy @se mat ol ogi cal

optionally substituted with one to two substituents independently selected
from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and Ci_salkyl), cyano, halo,
hydroxy, nitro, oxo, aryl and heteroaryl},

30 aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to two substituents independently selected from the group consisting of

Ci.salkyl, Cq4alkoxy, amino (substituted with two substituents selected from
21



15 ,lisorders, oncol ogi cal disorders and central nervous system di sorders.
~|l ~~cocLen Syr~t hase Ki nase-3 d ycogen synthase kinase-3 (GSK-3) is a
serine/t v@ozr/4d18% protei n ki nase conmposed of two i sof or ns PCEUSAL4NBY ) whi ch
are encoded by distinct 20 genes. GSK-3 is one of several protein kinases
whi ch phosphoryl ate gl ycogen synthase (GS} (Enbi, et al.) Eur. J. Biochem
1980, 107, 51thes@mup Goresisti hyidrogen andC halikyl)a cranenialo chydrexyg ande of 49
and 47kD respectively and are both found in mammalian cells. Both isofornms
phosphor yl at enitiede! e gl ycogen synt hase (Cross, et al., Biochem cal Journal,
1994, 303, 21-26) and these two 2S isofornms show good honol ogy between
Jpeci es (human and rabbit GSK-3a are 96% identical). D abetes Type 1|1

Ipesi n and rabl | . 1]
mil i fact or al (VRRSE OIS G el A8 o APy e San AU R P, e

l'iver, Buscdre]l aryll ot her tissues coupled with inadequate or defective
"secretion of insulin frompancreatic islets. Skeletal nuscle is the major
site for insulin 38 WO 02111183 PCT/ USOL/.17(89 stinmul ated gl ucose upt ake

and in this tis j i 1 i

met abol i sed t hr ?ﬂgﬁ%ﬁ%’%ﬂﬂ%?@ﬁ%%?@g’? gégxr%ﬁt@acging?ﬁ&@?% or
stored as ghgpitbalenyMuscl e gl ycogen deposition plays the nore inportant
role in glucose honeostasis and Type Il diabetic subjects have 5 defective
nmuscl e gl ycogen storage. The stinulation of glycogen synthesis by insulin
in skelgtal nus 3 J duaidgon of

gl ycogel‘r%;)t synt hag%ﬁ?'bﬁﬁlﬁ%adr E%g{pggpag%fgﬁghﬁgaﬁ’ggnﬁhﬁé %hggﬁ?%@é%?lgphys. Act a,
1960, 39, IlffdmIF@muPaiied(NP.ahd Netfonthe, REgubstituei indivate that ®s3s attached
227-234, and P...Biochem_Soc. Trans.) 1993, .27,  555-567). The 10
phosphor yl atpitg%q\iﬁoofdﬂ%mﬂm%t ?i'%‘fl\aﬁe @Qba?’"épﬁEHY%lnad by specific

ki nases and phosphatases. GSK-3 is respqnsi ble for phosphoryl ation and
deactivation of GS, while glycogen boundyprotei n phosphatase 1 (PP1 QG
dephosphoryl ates and activates GO i ™NbothOi nacti vat es GSK-3 and
activates PPl G (Srivastava A K. ano Mol . and Cel | ul ar

Bi ochem , 1998, 782, 135i5 541). Studhes suyggest that an increase in GSK-3

activity mght be inportant in Type | Cheﬁa et al.,
D abetes, '! 994, 43, 12 . O and
constitutively actiR -3(3 kK- 293 cells

resulted in suppression]jo
al ., PNAS, 1996, 93, 10 si;
cells, expressing both insgk R% 'nﬁ in receptor substrate 1
(IRS-1) resulted in inpairment of i nsulingacti dn (El dar - Fi nkel man and
Krebs, PNAS, 1997, 94, 9660-9664). |IRecent evidence for the invol venent 25
of elevated GSK-3 activity and thePAeveI oprent of insulin resistance and
Type Il diabetes in adipose tissue hasnf IQ?d from studi es undertaken in
di abet es and obesi tyy _progpe BL/6J mC ’li | dar - Fi nkel man, et al .,

Di abet es, 19bereing’, %6%— 8564} . argoselectelftMai cal Di sorders The finding
that transi Wc} ~3-catenip stabilization nay gkay a role in Jair dﬁvel opnent

22

(Gat, et al-5 i
1 H,C=CH N1-[MesNCH>CH(OH)CH-] H H;
2 H.C=CH N1-[MeNHCH,CH(OH)CH] H H;
3 H.C=CH N1-[Me2N(CH>)3] H H;
4 H.C=CH N1-[MeaNCH2CH(OH)CH2] 5-Cl H;
5 H.C=CH N1-[MeaN(CH2)3] 5-Cl H;
6 H.C=CH N1-[MeaN(CH>)3] H 5-Cl;
7  HC=CHCH, N1-[MesN(CHz)s] H H;
8 3-thienyl N1-[MexN(CH>)s] H H;
9 2-thienyl N1-[MeaN(CH,)s] H H;
10 H.C=CH N1-[MeaN(CHz)s] H 4-Cl;
11 3-furyl N1-[Me2N(CH2)3] H H;




WO 02/.11183 PCT/ USQOL/.17@G89 inhibitors could also be used in the treatnent

of bal dness. Inflammatory Di seases Studies on fibroblasts fromthe GSK-3~3

knockout waoseisndi cate that 5 inhibition of GSK-3 may bePGTARSH1/A47689

treating inflamatory disorders or diseases through the negative regul ation

of NFkB activity (Hoeflich K P., et al., Nature, 2000, 406, 86-90).

Central Ner12us3gygidimglDi sor ders NO-[Mexb§GHp)spn to nodul athlon df; gl ycogen

s b or ?y%@fo?" val E'e‘:‘rgg-[?@%&r Kgﬁ%@g&‘i ants in the trachent of

acute strok® and-AMERYIheur ot r aunbilriMe=p(GHelt (Pap and per ,MJ. Biol.

Chem , 199815 273,nddfR@- 19932) . LNtHMesN(@HLRv nM i nhi bitdd of HiISK-3, has

A B PROSGuBERS, o MR R PO T A i feat ment  has

denonst r abl #8 ef BrpytdinYln t he ni ddNa-[babChk)shrt ery occl uditon foBbl  of

|r8t _rl_oke ig 1@de@%®i_ﬁwm z;nd ChNa,r:[g/jezr\]q;y-?3 po[t, 1?9%,8 |-$|)g§9) ,H;ZOS%L-(21984):[
au an -catenin, ‘two known rates o 1 re of direc

rel evance iéu?co SRR on of furb‘ﬁéﬁ%ﬂﬁ%@é of the val u€ of G3K-3

i nhi bitors 22 r&euinolinylo tr eat meN-[¢#-marpbalinyl}{Cithllegendd at i W

cong! EI ons.zj'aﬁ 3t%lﬂﬁf)mﬂfp.spholryl Sjt NAQHGO j 91y event i(jntweurq.qi,e?enerati ve

condi ti ons ch, as , imer's di aphd 1S _pos pr quot e

i cr ot ubul 24 sés%ﬂﬁﬁ@/ﬁ 25 Lit hi Diirias- %9!%‘2’58'5@@%0 ridducdit he

phospthor yl a25§)n 3oy rictiny enlhan;:ﬁ t Nd -[Mepdi(CHi-pl dt au to mb::rlfb_tul;pﬁ-?/_la;nd f

G 3 (rong2ht SPRIAMITELY | R NEHBY e S a26 32y st cat en n

i s phosphor 2T at é6rGly=)egidin-3:¥ par N1diMeeN(EHalsl t i t e axi n pridt ei Hiconpl ex

rlgitil tllggg) i 23]@20&@_ CH d]?ng%ﬂagi ON2([MMRCHBY;] al 3 go_ EMB®HJ., H998, 7 7,

- . ad Nhi n o -3 a volved in t st Jzation
of catenin ﬁ%ncﬁ?ﬁ:’p. tes ~3-cat eﬁl?ﬁn({é@él({ffli’ transcri pt ihﬁnal a%cbltl’i vity
{East man, GBbss@weyidingurr. opi n. NdeiMeaBi(6H2)sl 1999, 7 7, 233). Wt udies 40
WO 02/ -1G183 PYTh\wifthyl- 47689 havel1aieyNgCepR$t ed that GSKH3 i iy bitors may
al so be of )ggl u {hn trleat ment of ﬁﬁh@/ﬁg&“bﬂ;}? (Cotter D., et a%_ I
Neur or epor t 2 198N 1379-1383; DN} (CFepalal 7 cel1, 1397, 36 895- 905)

g)nderragigcf dadgr eﬁshyﬁm'(dmrgj i) g_t alt:;,-ll\dezl\t(ﬁ?h)s] P%sychijat ry],c L:‘L‘:999,*‘|I‘q5;683% 3( Suppl
- OREI EeVE - rdi nghp. ound use as -

i nhibitors fé‘(':.')ul Iiz?%@gégr?%gr theg\ﬂp%\lﬁ%weﬁ?ﬁi ty in the treat fnt of

di abet es, defmat 3 di sorder &,'"i'nf |l ammat ory di seases |?;{nd tral
nervous sys88m disorders. 10 EnbodiirfieNCH.CHEOHEHgd of he phesent

i nvention ipglugg.a method for trALKAGNEHATBIOAIELLNY a Kigpasg. or
dual - ki nase nedi ated di sorder in &s C@al lﬁéj t Ner eof con'p'_rq_l si ng
adm ni steriﬂ@ t Mehe subj ect a ther'a ?&3’ Gldeli ve ditount™of an
i nstant congunddeor pharmaceuti ciN1-egN{€iHL)Hn t hereof. THe H;

t herapeuticghly fective anount _ nds of 15 Fogur nul@egl)
exenplifi eda?n sl\ﬁ((g:h a nethod is fmrﬁ\g%ohﬁ?iﬁg%m ngl kg/ da?qto 3?(%& 300
ng/ kgl day. #Aboditnents of the predEniMeN(EH2)0n i ncl ude tHé usdof a

conpound ~rzf Fhrula (1) for theNa-ppeN{OHyp)of a nedi canfdnt figy treating

or amelioraygng g N1-[MezN(CHz):] H  5Cl
47 H N1-[Me2N(CHa)s] H  5Cl
48 Ph N1-[MeaN(CHa)s] H  5Cl
49 H N1-[Me2N(CHz)s] H  4-Cl
50 i-propy! N1-[MezN(CH2)3] H 5-Cl;
51 Et N1-[MezN(CHz)3] H 5-Me;
52 HO(CHa), N1-[MezN(CHa)3] H  H;
53 2-MePh N1-[MeoN(CH2)3] H H;
54 3-BrPh N1-[Me2N(CHz)a] H H;
55 H N1-[MezN(CHa)s] H H;
56 Me N2-[MezN(CHz)a] H H;
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2t ~ ki nase or dual -ki nase nedi ated di sorder in a subject in need thereof.
In accordance with the nethods of the present invention, an individual
conpound wé ot/e@spr esent invention or a pharmaceuti cal compPeIFitvuw8her eof
can be adm nistered separately at different tinmes during the course of
therapy 25 or concurrently in divided or single conbination forns. The
instant i nvgdti MeN¢CHaRr ef or e t oNBe3-pyritlinglt ood as enbr acikthg alH; such
regi mes of 'nu;@é]ﬁa |t er ngyi nt and the tgrm Q.

"adm ni steriﬁng" _bi S olﬁglém‘lérr@er pr eggéﬁ%ga%ﬂ%l y. 30 Errboifrrpnt > of the
pr esent metfbd Brizh-fde a conpound riMsabliGRelelit i cal conposi'tion’t her eof
advanjt ageougd y Q;ﬁ_ammyﬂamg.@li nN(thmzNaEHQ)g] W t hd_ot he(rj &gent H:f or .
~treating oranmehi t _Kinaseyarm fu e nediate sorqer. For
exanpl e, in6?hebf(?&gefh€ﬂ?tﬂo$ygi ablélﬁe[g'%‘?%k&_l%f) 02/ 6183 PC1/L1S111/~7689
especi al | y 64 pe6tOHnaphthedyl a coNpdMeaNGEHEGE mul a (1) or 'phar téceut i cal
composi ti ongs hepeqiingiyl be used Nﬂ-[wmwﬁa)srn Jith ot herdagems,
especially Lpsulin gr i abeti n ncl udi ng, bu imted to,
insulin secé@t aéffb@fgﬁth?‘g@'&lﬁ as suﬁﬂﬁ%}&iﬁab&%’ , insulin sensitizers

i ncludi ng, &0t Requiholinyl-€Hs o, 5 Hi[Meb@He)akul i n sensititiers Hisuch as

t hi azol i di nggli oRes)y bi guani despnara il \.phi bi tigrs. H:he

conbi nat i onggroéﬁnﬁl ri ses co- Né (@{Tgl‘ gtelﬁp 55&8;;%?00@ nd % -or mul a
(1) or phar®®¥cetitical conposition RPaRY: itiondl agehClfor 2 0
Treating or7eneRiwaptithplg a ki naseNdr[(4haadrpholiredChiedi| at ed Hi sorkdier, the

sequenti al m Bi StkstbRmOf a co g?q_ e mula (1) or gharmgceuti cal
conpositi on??he?é%W%n%Ra@nwzaddi ti gﬁ 5%@‘%{45?’& treating ol-rr'P a rFIEF'l orating a
ki nase or d@Rl - RBr{thieB-3rgiPh ed di NdriaN(Gamshi strati on offla pHar maceuti cal
' conpositipy ceaCRbehAgbithieprdouNd-[Me,NICHY);p (1) or phariaceudj cal 15
conposition the ngan%Iqan additional agent for treating or aneliorating a
ki nase or dyal - ki nase nedi ated di gqr r\the essentially,si neous
adm ni strat?gn 'ﬁea separ at e phar E&%ﬁ‘i@jﬂ@co Ol'ii)fdi on Colét aimr:lj;@ a
conpound of 76or e a (1) or pharm Py frotdnp i)ain t herlof a
separate phagmaggatical conpositi Nﬂ-[%%@(@ifﬁkaﬂlg an additiongl agggy: fc-r 20
"treating of anglél orating a kinas 0@4 al - kI nase, nedi at ed ,di s%gﬁ; The
term "subj e&{" &4eysed herein) reﬁg' RIPCSRAERRY- preferdbl y AS%mmml |
nost preferably a human, who has M (gr'"-?t) e object of treatnent, observation
or experinepg. AfeThe 'term "t her Aeid-nuaphylimflf(€tl)ye anddnt " &E€lused
herei n, meagg t amount of acti xq_¢QeRY eutyycal magent that
elicits the9§i oI}R@%i cal or medici n}a(llq ﬁ@spon%%%gweytg@& s'l{}st ergg%ni mal or
human, that 80s. B&€ng sought by a NdsMelNE&H2)det erinari an,Mmedi®&h doct or,
or other clgnicign, which 30 incl Ndepi&N(E€H 5] i on of the siinpt dBOME; t he
di sease or g'bsor &r bei ng treated 1T Ighﬁpli GRS ture qf_l the5 fC and GSK
i N1Phbbia{MEN gr"

i soforms and“th ortant role }/ vide incentive to
produce hi gBBy deldbiClle):BkCHald BEKMeHN(GAt)e(ChlzzB3 PcTiusI 1H/ - 47C89
i nhi bitors. g vennhpkthgyi dence denpng{O@H)g | i nkage of cetai nHj sofornms to
di sease states, 4t _Is,[easonabl e S 1 i,nhi-bi tory,co unds t hat
are sel ecti bg té'BﬂBﬁ%’yEtV\o PKC il\@f ?'P&F%P&l?'gbgad'ggﬂ i sof ofm ?Bﬁati ve to
the ot her PBE& ard-rastphcdioyiCG)anMleEher protein ki nases ap®lsuperi or
t her apeuti csqger‘(hs{we%;ﬁé}agmrp%ndwﬁgpul d denmonstrate greagq efficacy and
| ower toxicity ng/z'grtue of their specificity. Accordingly, it wll be
appreci ated by ane %il ed in the ar t f Fogrmulg (1} is
t her apeut i c8B1 y &hfR Tthyi/e for cer i'f‘HbQﬂé%@'@W@ﬁnas medi'at ed
di sorders bgged Tnaphthytrodul at i on Nof-[(4Me-piaradier1yl sel ecHi ve Kj nase or
dual - ki nase inhibition. The useful@psg] of a 10 conmpound of Fornula (1) as a
. sel ective kignasg-.or dual -ki nase i R Ri be determ ned accgrging to

t he net hodslggi S tosed herei n and Meﬂé%%\i g@?‘q‘]such use incﬂudes@t?si’e in one
or nore ki n8de c-naphthyki nase mediNt-B#OUrHDl-~ers. Therefolle, thHe term

- "Kinase or dgal -KbhapselbRiingd ed diNR[HB(GH,)@s used i5 hereHn, iHgludes, and
is not Iim t9§? ;ﬁpﬁcar@ﬁtgvasgul ar mﬁm 2gi abetes, diab tes-ﬁssoci at ed
di sorders, °rf| atthl'6P [Whses, 'Y it 3? ‘g.l di sordersg der mat ol ogi cal
di sorders, @dcoldgyddinyti sorders MO Heskor ders. Car di Bvascll ar
di seases include, and are not limted to, acute stroke,
24



20 heart failure, cardiovascul ar ischem a, thronbosis, atherosclerc-~sis,
hypertension, restenosis, retinopathy of prematurity or age-related macul ar
degener atwom/4dBabet es i ncl udes insulin dependent di abet e®COUSTYEBSY |

noni nsul i n dependent di abetes nellitus. D abetes-associated disorders
include, and are not limted to, inpaired glucose tol erance, diabetic

reti nopat hy9s 25Eproliferative retNagheoNYCHpBl i nal vei n odtl usi®f); macul ar

edenma, car dg Wgﬁﬁgﬁw‘?'ﬁ?ﬁ@ﬁﬁgt hy1Q£t neuropat hy. | nfl ar‘r‘;‘rﬁ_ggy i seases

i ncl ude, and ar , vas%ﬁ&r ﬁgr meabi lity, tion,
asthma) rheVfrat SiEPMRYri tis or obid KeHelk. 1 munol ogial disorders
i ncl udfa, angg a(rjEtnot limted tg, N1 VERNGOH- )| ssgebrej ect ikbg, I I5-CN{- 1 or
-1 mmunol ogi i . ted of4S hQrate y PKC ul gti on.

Der mat ol ogi Cal g?@d&@@@@'éﬁ@l ude, N;ﬁglog?‘?lz:)ét limted to, r]:gsor ﬁlf!l’si s, hair
| oss or bal tesg-naphilylogi cal di sHAdEYXCGHudlude, and are rddt lilkited to,
*cancers or 1&@2-@&%% (such as RAgRRELN(GHB)N. kidney, bligddery; ovarian or
col on cancg{l é)r | eukem a), proli fﬁr mj‘fd’%ﬂﬁl opat hy and 4 Wo Il2/-~G
183 PCT/ US 9.1?3?@' qumh;)ge;esi Snﬁg;[Mez(leCél )ci]es use for Cﬁé ou>H’s of
Formul a (1)108 3rberdjolbithieny che radi ati on t Heérapy; CNS
di sorders i Aug-eoer?é?)‘r[b ienfiot lipited to, chronic pain, ngur opat hi ¢ pai n,
epi | epsy, chroni c neurogdeqge eratlv? f_@@ﬁégns (such as dj_rrllrentl - or
Al zhei mer' s108 sdzsequin di sor d®rd )8 as schi zophr éni a) ,Hmani ¢
depressi on 106 néusyidimdmati c, cogNiHHE(CH)IO@HAsId i scherila-refiat ed
di seases {a,f?.fi @gﬂhéli% head traMr{ae @_gzpﬁqcute i schem c |gtrokeg, injury or

surgery) or transten chenmic straq coronary bypass surgery or
ot her transi@ht SreenzoiplthieaWdi t i oNdyH2N{GHRkI anot her enbodi mentHof “a net hod

of treating1@y I4®ridiyati ng a di sNrndeLN$€Hs)} ed from the gdoup ldpnsi sting
of di abetes;assqci di sorders, \de h Qgl cal di sorder onggl ogi cal

di sorders aﬁ'gﬁcg'"éﬁgﬁ_ Iervous sysl\@imﬁ rs conpri si ngsl:'jldrn' ﬁﬁ’steri ng to
a subj ect itlhedwidinyleat nent a NAdHYEE)dal 1y effecti vdlanoddt of a
conpound of 4§pr %)ﬁfic{irﬁ 1 R3 11 R NacpoHie(@H))15 wherein RHand {2 are

i ndependent sel ect fromthe g ,stibng of . hydragen, (Gl sal kyl,
CZ_%al kenyl JH%Z%B%Y" | wherein ME&@%&MI and al kynaTci ar el%)pti onal |y
substit ut editdt B-pyriding ' t wo subsNIH(HMCGHGligheN(eir)s) setlect dd; 20 from
TR H sl U B g S

- a - ~ . ;T ~ ¥ )

_0(C,_8)al ﬂ%-%ﬁ?'@i 'Péyh , oi\‘{qdi%‘?aé [ (c~. g)al kylt] 2, H

(C1_8) al k97 - S-h@ididylal kyl , - O NI~ [Me@(®4)s]S02- (C~_$) al Kl , H;

-0 (C-_8)al lﬂ/#-é%@; 21 - O (CL_8) gf kyl -S02-NH-(CL_s)al kyl .,y R

-0 (C—_s)al Kyl - S022 N (C1_8)al kyl]g [%g SQLOH -0 00-( 1_S)§%]1kyl, .

-0 (O - NH2119 03cpyidingh. (-~ 8) al kN1-1AEP(CHARIO 112/ ¢ 183 -PdT7 UML) - 47(i S|
C( O - N[ ( 20 s Maimbypidiny)EHy_sNa-Ey| - C(O) H, 5-Cl H;

QAOOOCO000000

C~_s)al kyk - 4 | kyl Iyl - CO2H, :
E 01:3 iy %Jf ; é‘@’lﬁﬁ‘af)_?),afkw ]\@:@@?ﬁa%’kyl “oo-ngl
(C~_8) al R¥2_ Eragpivl = s} al kyN2-IMeaNECH)A kyl - o 0) - N[Ilc~_shlal kyl ] 2,
O H, -C(3(G=benad[ksithienyCO2H, N2-pMEM(CBLIL-_8) al kyl , -19( O -2,
NH) - NH2, - (O - N (C~_s) al kyl
124 Me N2-[HO(CH2)s] H  5-Cl

and pharmaceutically acceptable salts thereof.

Exemplified compounds of Formula (I) include compounds selected
from Formula (Ib) (N1 and N2 for the R? substituent indicate that R?is attached

5 tothe N1- or N2-position of the indazole ring, respectively):
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-C(O-N(C-_s)aikyl]2, -SH, -S(C—_s)alkyl, -S-{C-_s)al kyl -S-(C~_s)al kyi,
-S-{C_s)alkyl-O(C-_s)alkyl, -S(C-_s)al kyl-0O (C~_a)al kyl - OH,

- S (C—_smab biyka18d (C~_s) al kyl - NH2, PCT/US01/47689
-S-(C-_s)al kyl -O (C~_s)al kyl -NH (C~_s) al kyl,

-S-(C-_s)alkyl -0 (C~_s)al kyl -N (C~_s) al kyl ] 2,

-S-(C-_%)al kyl -NH (C~_s)al kyl, 10 -S02-({£~_s)al kyl, -S02- NH2,

- S02- NH (C~_%) al kyl, -S02- N[(C~ ¥ k N.anng (substituted with two
substituents i ndependent |y selected™fromthg group consisting of hydrogen,
C~_sal kyl, C2_sal kenyl, C2_sal kynyl, \(C~_g)al kyl - CH,

-(C~_s)alkyl-O(C~_s)al kyl, -(C-_s)al kN2, -(C_s)al kyI Nl;l—(C~ s) al kyl,
-(C~_s)al kyl -N (C, _s) al kyL¥Z -(C~s al kyl - -{C~ /
-C(O-(C_s)al kyl, R~=_-IC(O-C al kyl , -NH2

-C(O-NH (C~_s)al kyl, -@€[O-N ([C- s)IkyI]2 ﬁ (C-_s IkyI - S02- NH2,

- -S02-NH-{ C~ s}al kyl, -S& N {CH s)al ByI]2, and

aryl (C~_s)al kyl (wherein a 1 N0 |onaIIy ulg |tuted vvlth one to three
substituents independently sel ect e% fromthe ¢ bup consi sting of hal ogen,
Cl_sal kyl, C~_sal koxy, amino (subs{ituted With two substituents 20 sel ected

fromthe group consisting of hydr o@én and C~_sal kyl), cyano, hal o,

{hal 0) ~_3(C~_s) al kyl, (halo)~_3(C~_ %) al k%xef _hydroxy, hydroxy(C~_s)al kyl
and nitro)), cyano, (hal 0)~_3, hydr 62N q’b oxo, heterocyclyl, aryl and
het er oaryl TeRecke Ll R84 selddedgigphoaryl are opti onal | y
substi t ut ed“l%@;}ﬁgﬂghﬁ) 'Eﬁr%ebsubs?étusents I ndependently sel ected fromthe
group consi Ng.ng § 25 G_8al kylR! C~_sal koxy Ranm no (subRiitutedplith two

substituen ydroggen an ~sa kyl))
cyano, hal o?s(hgi Ei§-3(§~ s)aESD%ny haI 8’9?[ ?‘29&3 oxy, g1ﬁydr oxy,

hydr oxy(C~ 87al Ky| andH t r oR-thieng{ O - (RA-[MeaNKOH.)s} C(O) -Hryl, ~ H;
-C(O)-O(C~9|s_)a:ky:]26(0) C}zél:ryl$ I3(l2|C(C)) NH- (C~_ s)alkyl 0%C)) Tgléaryl,
-C(O-N(C-.s a .

Pg(T/ {JSG[I(-lﬂ%Q )r/yl al het y'v\%e'?lé [ﬁloeéwz(lr:yl&jﬁh het efoaryl dre

optionally 3&&???}5&%8&1%3‘"2 a%eﬁ)tta%lé Fé%etr%g%i@l tuents i ndependently

selected fr € group Cconsi's C2_aal kenyl , C2_$al kynyl,
C~_8al koxy, -C{O)H -C(O-(C_ a)al kyl, -CQO02H, C(O) O (C-_ 8)a| kyl ,

- g( ?C~Ng)2 al kyl | NH2 ﬁgg(ggém@qn S Oé,??fmq% (D w%(#qreké §$$ @‘PC e ~Sh

-S02- N ( Rt 2 2

i ndependent yms%?{@@gcgm omérﬁdje grﬂgtgﬂeggn\gp%ﬁtggﬁto'ﬁaﬁﬁdé E)Hg;agnrﬁ ¥ att lIjiyl
C2_$%al kenyl o 162 9@l dyNZlpositidofithal ikghzdikizing; R{sPecticelyR) al kyl ,
-C(O-0(C-_8)alkyl, -C(O-NH2, - O-NH(C~-_S)alkyl,

-C(O-N{C_9%)al kyl]2, 10 -S02-(C~_8)al Cﬁ -S02- NH2, -S02-NH (C~_%) al kyl)
-S02-N (C~_a)al kyl ]2 and - C(NH) - @), afi hQ- Q) al kyl - (wherein amno is
substituted with two substituents intependeptly selected fromthe group
consi sting of hydrogen, C-_8alkyl) C2)\$al kgnyl, C2_8al kynyl,

-(C~_8)al kyl -NH2, -C(O-(C~_%)al kyl, -5 O(C~ $) 2 |, -C{30)-NH2,

~O(O) - NH(C~_$) al kyl , - (N c~ a) @ kyl ]2\ 15 -S02- ( &'kyl, -S02-NH2,
-S02-NH (C~_ )aIkyIRN[(C~ atkyl ]2 and =CT(NI - |) 2), cyano) hal o,
(hal 0) ~_3(C~_%) al kyl -, (hal o)~ B(C, _®) al koxy- roxy / dr oxy( C~_$} al kyl ,
nitro, aryl, -(C-_9) al k aryl /[ heterdaryl O~3) #'kyl - het eroaryl ~; 20
?C is selected fromthe graup consisting of d CRS:; R3and R4 are

i ndependent|ly selected fromthe grqQup consi d of hydrogen, C~_$al kyl,
C2_8al kenyl, C2_8al kynyl, C~_8al ko®y, -C(O -C(O-(C-_8)al kyl, -C02H,

-C[{O -0 (C~_8)al kyl, -C(O-NH2, CR\IH) NH2, C(O) NH {C~_s) al kyI 25
. -C(O-N(C-—_%)alkyl]2) -SH, -S( g:) Kk )(I S02- (C~_8) al kyl © S02- NH2,
-S02- NH (C~_9%) al kyl, -S02- N[(C~ 8) L?‘% &mno(substltuted wth two

subst i t uent g HeRSAPENTEINA RESRI eRHERP &ic0sBIbBRAGRaP consi sting of hydrogen,
- C~_%al kyl , C2_8al kenyl’, &2_Bal kynyl, -(C~_8)al kyl - NH2 C(O) (C~ 8) al kyl ,

g((gg S[Egﬂaal ky, -C(O “RH2, C(O) NHREC~_$) g' kRZ %02 iyl

~ 52, a
-S02- N[ (C~_alal kg(l)‘( an%%y &i [T\‘)(Jié(#qAszgf SFFI kle-I e&' hjgfn noyl s
substituted 2\0t h @‘VR) SL@)@M‘IdU 3§ sé&l ectE8l f r@rhia: he group
consi sting of hydrogen,




WO 112/ C 183 PCT/USII 1/-17689 C~_sal kyl, Cz_$al kenyl, Cz_$al kynyl,
-{C~_8)al kyl-NHz, -C(O-(Cl_a)alkyl, -C(O-0O(C~_8)al kyl, -C(O -NH2,

-C( O - NHwa@v/$gad kyl , -C(O-N (C~_8)al kyl]z, -S02-(C~.B) aPWﬂISOL/G@g‘) NHz,
-SOz-NH (C~_8)al kyl, -SCz-N[(C~_a)al kyl]z and -C(NH)-NHz), cyano, hal o,
(hal 0) ~_3(C1_8)al kyl -, (hal 0)~_3(C~_8)al koxy-, 5 hydroxy)

hydr oxy( C~_8pal kyIN, nH,CeCHEM, N{{MeNE@H)L]- arkil , het er oaryl and

-(C-_%) al kyl heter aryh_b_‘)Y and ZH%J[M%%@%”“” seject ed fromthe group

consisting O and ( provi so that one of Y and .Z
s O and th@"other I's 10 selected fromthe group consisting of O S, (H, O—i)

and (H H); #3d, RNis s$a8{CeH)f r d{Me,N(CHp;jcondi st Hhg of - hydr ogen,
- hal ogen, Cé—-a%kyF—@—e&I—kefM—@—&akaﬁy-F—F-mhﬁ“eﬁﬁ—aHtw——akkeﬂyl and

al kynyl ar eandspoptmaceutionlly abseptablecshltsitharenfe to two substituents
I ndependently selected tram fhe group consisting of amno (substituted with
"two substituents aelected fromthe group consisting of hydrogen and

C-_aal kyl), chanppre bahfpoumérmwe preéern@m\@fmnaﬁay aachd preyentivihe, aryl
and heteroaryl wherein arg Iand het er oarP/ are optionally substituted wth.
ca 8e

20 one to tfaomafipharmesevticalbirgeentrine salt F@étlé@ in madieine, heaaisiitBest i ng

From the orepPagney oF i rBRRarSkER haEo shhdrhdS oAty aéiugitafier U, 7cl 0"

and ni tro~; saifs, 'anDAoappm@atﬁharﬁidcxeumgm@@lpmmelsb& fofras €Réf.. A conpound
may be adm nistered to a subject in need of treatnent by any.conventional

route of aditernstioash.bPhaian. 6@55933&@1 Bd7; Vi fharsa $6., dr93|7 Jam8(1), P1)

subl i ngual ,. ocul ar | .

subcut ancol 0N ERRRHEANT sodeEh @ goi bt B HeBBlcERpREZats: |1

02/-4G183 H@ﬁéllnhéﬁ@uﬁcﬁﬂ@%c&@pt@b@a@elddﬁonﬁb%@ﬁammd@aéndlammstllimmt’stoof
this invention, one or nore conpounds of Fornula ﬁ%\t? or salt thereof as the

active Ihgraertaie, benzengsylipnaie yoenreai® PiGRPRNalS FEateypramide cealeiugs
S50t S, BRIl MU B 1

preparati Onedle lates, chstolatey dvyts tfuaidrate, giyogptaleagluoonMr ghttmnate) Sui t abl e
phar maceut i caI Y acceptable carriers aE} &‘I Known B the art.
Descri pt i ondlygellvdarsantate; hexyresessinaiee Hyd alrwnﬁcﬁﬂﬂfp MBidear ri ers may be

anor i can_ PrOYREHPRE, Mo CRBRARRRKRIE oL dsaliidte, BRI SHECORNAEE,
G eat By t apalatd] midieste, ofanidefate) mesylgte methgtbeomids methypitsatej ons have
D ST i BT ited PS5 ks, Piatsy Bansbe ST A B Rl 2! Posage
For ns: y psyia P Y
phosphate/diphospate, polygalacturonate, salicylate, stearate, subacetate,
succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide.
Pharmaceutically acceptable basic/cationic salts include, and are not limited to
20 aluminum, benzathine, calcium, chloroprocaine, choline, diethanolamine,
ethylenediamine, lithium, magnesium, meglumine, potassium, procaine,
sodium and zinc. Other salts may, however, be useful in the preparation of
compounds according to this invention or of their pharmaceutically acceptable
salts. Organic or inorganic acids also include, and are not limited to, hydriodic,
25  perchloric, sulfuric, phosphoric, propionic, glycolic, methanesulfonic,
hydroxyethanesulfonic, oxalic, 2-naphthalenesulfonic, p-tpluenesulfonic,

cyclohexanesulfamic, saccharinic or trifluoroacetic acid.

The present invention includes within its scope prodrugs of the
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Tabl ets, Second Edition, Revised and Expanded, Volunes 1-3, edited by 15 !

i eberman) et al.; Pharnmaceutical Dosage Forns: Parenteral Mdications,
Vol umes WwQ@02/e¢ddied by Avis, et al.; and Pharnaceutical DBSAFSOFHI68%5: Di;
~perse S std ens, Volunes 1-2, edifed by | _ieberman, et al.; published by

Mar cel DekkegompdiendsoOthidindeREGH.| Mgendran diRAIHEHARS WHlTRRORInktigRalof t he
present invention in [iquid dosage formfor oral, topical and parenteral
P

adni ni st r at i derjvatings of theheompoundp whicreareurciadily copuerible inoyve pitette may be

enpl oyed. Thus,.for liguid sage f.ornms,, such.as ensi | €.

col | oi ds, enﬁﬁﬂylfﬁﬁi@mfﬂ%mdsg@h'ﬁqd%gﬁe et Bﬁﬁ%ﬂ@g@ﬁqﬁg%{b}{%{ﬂ” ers and
addi tives i nglésitmdhe 36fn PRImIistbfieg” Stailksnddhdsamebie trddtiiant af arpt abl e
-wetting agents, dispersants, flocculation agents, thickeners, pH control

agents (i5. e. varigusetisyidess describeshwith the compoung spgsifically disglasesd or with a

fragrances, preservatives (i.e..to conral m ¢crobjal . d a
Liquid vehi cFamRQL &’héﬁbF%\,VéH?t Bectoetticany de%iésce%gﬁﬁw fonferfs thiBBS o |
be required §QcifRAF BompBUhd ifl ORI AidminRration 36thel sabjdlct. pCenasmtidrens such
as, for exanple, powders, granules, capsules, caplets, gelcaps) pills and

tabl et s (eacprocaduras fog therselectior apdipseparation eé uitableayedaigiderivatives ame

ety U 11 199 80atar SRene. i CREI O EPREE, ool HERUPGORRR, Flsvier.

granul atjgng fg@mts, |ubricants, binders, glidants, disintegrating agents
and the |ike. Because of their ease of adm nistration, tablets and capsul es
represent the nost advantageous oral dosage unit form in which case solid

phar maceutical c i r j : ; j , S may
be sugar coated, eﬁ%%ﬁﬂggggﬂ%ynﬁgﬁc#ocﬁddaﬂ%ﬂﬁgﬂ‘levne'tnfgp ﬂ?ﬁé’%ﬁe’?ﬁ%‘? ng{ andard
t echni ques. dhigal Peateratryt maglaccoringly eixist asleraatiomers) Wbetesthe, per dosage
unit, e.g., tablet, capsule, powder, i H&e%gn, ieas&loonf ..arég the like)
an anount of CQOPPHRAS PPFFRSS W eEmers chisal g5, theygmaypdditignally exist 8ge
dose as schi R N rd?@&é'éétejs HeP R [ I ki

cont ai n, fggeraﬁﬁ%egg‘%gge /\Zﬁﬁeﬁhg_ g., tabﬁgtf cap u:rééﬁd?ggfv\éggrﬁ%?uergsl on,
supposi t ory, atesrdingpiof the iavehtidmegile kise to mikiuoenohbtareoiBo0@Ts nthese isdroarns 300

f bly, f b 0.01 .to,about 100 X d, nor. f bly,
o about _OMAYkS SapalReR bysony iane feblgressuit af PiapalBhfR Dge of “rrom
about 0.001 pg dﬁ%t@%@%f@%ﬂggﬁﬁagﬁgé kedyy Sfé’dé?é@riﬁ%demfdf@mﬁﬁom . 0.01

ng/ kg/ day to about nore preferably, from about 0.1
g/ kg/ day t oiraddddual3haniibkgrdagay bepeéparad by, standarictegbniguestkoowivigat i ng or

i ' Ki or, dual -Ki i ated,.di X ri s
P esent  Phvekiass PR BSPRGTh 19" BROTORE. By cranpotnaL Cer BRFRal TRt g e
dosage form yiddaipani@difstefediianicBaRs by Galt fErmst@pivithl h 6ptidaligractipateid)i ng
bet ween about 0.01 ng and 100 ng; and, "nore preferabl %lth bet ween about 5 ny

and 50 ng of fallewesbbyfrantionaletystatigation arthseganaration af thestige basen Jiei abl e
f th de of admni st [ | ect :

vari ed-depenGPMERURER e it Rl ) B B8 e RO calffol,
the conditi oanfieédFolibwed &F chiemakyraphieeepardtiinigne rerhoyalcof théehirake of
either daily adm nistration or post-periodic dosing he enpl o cE)

Pref erabP§ t ResbaBonpeMeiively. BecCamPRIIAS BIGY RFe"estr ‘éﬁﬁ&%ag‘"@igﬁé{%! 3U
pill's, capsulgmPORIELs be UrRIAIBEd thAZANIRH isShidis LRARARRIE tRbredPhH | ONS

or
encompassed within the scope of the present invention.

During any of the processes for preparation of the compounds of the
30 present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in
Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press,
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suspensi ons, netered aerosol or |iquid sprays, drops, anmpoules,

aut oi nj ector devices or suppositories for adm nistration by oral,

i ntranasa¥Q osubg3 ngual , i ntraocul ar, transdermal, parent ePE&NUSPEEWNS] |

vagi nal, inhalation or insufflation 49 WD 02/6183 PCT/LJS01/.17C8' |
means. Alternativel t he conposition may _be presented jn_a fqorm suitable
for once- wed3y apd %H‘éeGFﬁﬁRezgfg’eMr W%tﬁramiﬂ‘&mm i nsol ubl e
salt of th ' P : h nna ed to
provi de a ?e\gg@é%s’e‘gar a@h%ﬂ’ %o%;éﬁlgh??%ﬁrmggglﬁrra I n}r@cq??ggs g Sl%ér)?%rﬁgggéi ng
sol i d phar neetdnvemierteubesylenstaga uBirasmetiiddd knowhé thve ati pal active
ingredient is mxed with a pharnaceutical carrier, e.g. conventional

-tabl eting ingredients such as diluents, binders, adhesives, disintegrants,
| ubricants, antiﬁm [ j [ UMl L+ but
are not IgI imted toO, sr arr%het?iq.egi.f t@%?h&talﬂ%{@%&ffé&bgﬁg@dﬁcE,Lfﬁiﬁ%leg tmaty
“be hydroli Z@bolyhmplm&and@sasudhaaredntmedytodré ind¢ludedaniiye poesent sucr ose,
sucrosebased di[uents (gonfectioner's sugar; sucro&g I L‘S about 7 to 10

wei ght per dB¥@NtaR, cincaddifien.. saue phthe semBoyRds May Fg%ﬂv%f@ﬁd"é Walsdi f i ed
dextrins; stgr j : ' igegrt sugar,
about 0.1 t@go?]%a\r/\%eilhgﬁ?* %ﬁmorrig né:co%g%ﬁatrs C ﬁ“:%lgéﬁn%glgé%i%zgnqest earate),
dextrose, iintsided to beencdrnpassad withioi therstiope-afdhigdneéntiome cel | ul ose (i . e.
AVI CEL T"~ mcrocrystalline cellulose available fromFMC Corp.), dicalcium
phosphaﬂio_e, cal cium sul fate di hydrate, calciumlactate trihydrate and the
like. Suitable %H%%é%ﬁ@ﬁﬁieacﬁiﬁéw%, theqéﬂﬁeblkgwtre%rs toatsdtlrditéraghacaci a
gum guar gum tragacanth gum sucrose, gelatin, 20 glucose, starch,” and

cel | ul osi csonraached chalncednsistingesolsly dif Und dydmgameubstiduied dasern atoms;

t hyl cel | ul d I hy. 1 ul hyd | cel ] , d
The 1 T ke) - MErarRbYo o hRAGREn TRt SN sHmiarte ot Mo e ratlh o2 "
sal ts ther drog@ﬂ BBk EATbBHMEMS! CRicterhy Slantt faydreablapasiailf i - e.
TYLOSE TM aval | abl e from Hoechst Cel anese), 25 pol ﬁt hyl ene gl ycol,

e

pol ysacihar ingaturated stroight onibranchedughaim aonpigtingisp [ 28ohydtegercr yl at es

d | atinized  starch d.t | i it i S iLpecl ude,
but ar o ot Syifed teEbGL bR thateslaiRe sD1eAsS ong o bEHETE S,
gl ycol at es, “gprypgelratdraitd athartiancirsaturitey straighd e Hraneildiohaln Toasistigt ) , -
cel lul oses (such as crosslinked sodi um car boxynet hyl cel | ul ose and 3U

ni crocr yst asolelyefZ=Bhydiegsn subsiituiedarbpn aienathal cadaigs atdeast ope. e. corn

starch, etc,. Y (¢ U liacuyst in.and
tragacant h SERFS ;ggﬁﬁ-ofé‘ﬁfeh'ﬁe%r'%’é?yeﬁrf%rﬁ tgy;t?(ﬂll d’g\&ge}a%ﬁéfﬂylﬁ% qg?%te’hagui tabl e
l'ubri cagg s aiskaamhieadie BydroxyalkyIl deferdio ragicals athereinithe dilkyd chainear at es
(rmagnesi um) cal ci um 50 VI~ 0 02/-G ‘(1)83 PCT/ USQ&. ki;?GS and sgdi un ,
stearic aciterminates withea hydiaxyradical obihe; formulagH Qsaliyl, where glkvhis)as
DL- | euci ne, 40 r\é%d j ”511(@ nzoat e,
sodi um acet %%@ﬁ&go |r@r'n'iqgﬁll’ %F{egg at g?&ﬂggﬁgﬁ?%%}?gﬁ%@" u gytgt%ﬁd t he
| i ke. Suit aithinghieddkyl chiaincbude a terrninal earbain dtom.ted to, talc, cornstarch,
silica {i.e. CAB-0-SIL T'"" silica available from Cabot, SYLOD T"" silica
avail able from WR. Gracel Davison and AERCSIL T"" silica available from
Degussajs and 1 hethghgrm RRISARG! FerBfithol 4 BURIAMIONAHIBR afsardted chewabl e
solid dosage forns to inprove the palatability of the oral dosage form
Addi ti onal | pjonooydicaaikyl ringlcemnsistingyef 3sdyhyskkogenl substitutgshtabantatomeersol i d
dosage form for egse of.. identification af the dr.u fo hetic
pur poses. TRaWLate rqriménglér_‘ﬁ Pf;ﬂj@iﬁﬂ‘?ﬁ? f'HgtCHQSBhHan_@e?ft Ocﬁ\f&éggbye to
provide an §Gs$trta¥e@1)caﬁr88h%m§t Ex2P55e8 indlide, TR RCRLlinGitdd ®Gtive with a
t herapeutic release profile. Ceneral I?/ these carriers are nmxed with the
. phar maceut i cydlopropiyleyclopestl oeyielehexyl oricypleenttul ati on conposi ti on
cont ai ng(?g a honogeneous m xture ef vhe pharnmaceutical active of the
present~Tnvention, or a pharmaceutically acceptable salt thereof. Generally
the prefornul ati qReWeth “Retdrecyopd” Rifedn® aaéafurét@aa)rqwamw aRsdiadted ting wet
e

granulation, (t~} dry granulation and (c)dry bl endjng. nreferring to
t hese pref ohavingtfivenmeosss of which akleast-one msjeheniss N O pSatemtanchat t he

e comosi A yal ARG BEHdlor Y BIgH ol SAIPF BibbeReiRr e’
forms such as tablets, pills and capsul egg This solid prefornulation

conposition is then subdivided into unit dosage forns of the type descri bed
above containing fromabout 0.1 ng to about 500 ng of the




25 active ingredient of the present invention. The tablets or pills

contai ning the novel conpositions nmay also be formulated in nmultil ayer

tabl ets eovopi/ddis3 to provi de a sustained or provide dual - r eCeasel/pogduct s.
For exanple, a dual release tablet or pill can conprise an inner dosage and

an outer dosage conponent, the latter being .in the formof an envel ope over
t he former.NalMsea sairatademneatially HRsafuraled ing baving simentbers ef Wiy |

whi ch serv i ISl r.at i i ot : i i nner

conponont | 1% b T tflec i it e choint A <tpRRRE 6 Brfloi Likatrale, "2

vari ety of bieyaicirmgshavdng bineusethbers of wdlicteat aist ohayeeraber iscobll hgsS such
material s including a nunmber of 51, WO 02/-C183 PCT/ USO1/ g\é?(£v89 gol ymeric
‘materials sAieR ard h getionally Gankaias QPe; bwe of three aaditanab deatams @k @

ht hal , i ; : I ;
Pht hal ace, SRS BY panfelyrbaRital cfeichiil AAViRGI8N mdRbl SRUALRTES
~and et hyl acing, ave ordhdeymenshersairé adN \dterne Exaimpleshiydlude; dnatand adte

I 5. the like. S i | bl ets,, . al b de b
P Loat § et e pyglinvh VTR d-Goxainyl, AR Y acm
subst ances | i ii TaYp- i Welt s the bindin
a;ents) or @%E%ﬂ’:%aé%qq'@' éalarérg Pgﬁwcgpﬁa?ﬁv%péﬁﬁﬁgmxgt granu: at: og may

iricorporate the active ingredient). These materials include natural and
synt hetic poly S xes, hydrogenated oil.s, 10 fatty acids.and al cohols
(e “Beshax. " cHim ST nl Yetebe 5 2 stomatic rdngmelicir§ ot 3G and ¢ he
like), estefRir8heh dLibdtitddear®haltbhia, 8AZRSNTRAE HISAE ridgaSRiaN cBntaMiAg al s
that can be ‘used to granul ate, coat, entrap or otherwise I'imt the

sol ubi i ty 3 hydrogeni substitijed ¢agimnn alomsor an @ramgatio tricugiid riog systenai ned
rel ease produgt. .is The |liguid for in which 'the novel co siti,ons of
the pr esenccamoBing 44 AYeedht SunsgiiBe shat BPratExpaiIn FERER: 2hHre: by
i njection imslintieed o phenie n@@htHdIéﬁ)ﬂ@ﬁahmréﬂégﬂUS sol utions) suitably
flavored syrups, aqueous or oll suspensions and flavored enul sions with
edi bl e 1§ils such as cottonseed oil, 0 sesame oil, coconut oil or peanut

oil, as well as XL LS. a I vehi e itabl e
suspendi ng agent 'E'l'é géﬁ@qlﬁégﬁozérg?u i%%ﬁ%&o%’g,a?ﬁ%hégjém?& S(F ﬁ'l’eﬁﬁ% S%ﬁ{ghﬂat ur al
guns such agontaipiify five Atshber® gfivitsitie af least opeanghbee iwa ), Moe S sto and
alginate and the I|] kei, guar, karaya, | ocust b.e_an,hgecti n, tragacanth and
xant han gunyhieblaptiongily ostains age M@ emthpee additionphiltalgmse An @reatic

met hyl cel l u 3 . | eﬁﬁ' |

hydr oxypr op ?’ﬁggﬁwéﬁgﬁxgﬁh@#%ﬁ&méﬁ%%%ﬁé?‘ébe {)J'IC@g‘L’éélan c%rrsrbalrﬁa i ons
t her eof20 syNtdiein, anpsropaticsbieyudio rixgy iy nimd meymtsers iofl vhich atlebsherie (i . e.
hoctor Fe, BEMRRITG AN Brore SlaN AN Waikl ChUREEI6OMRITS R HPNGpe
accept abl e i ' et hi § i

Sui t abl e sué@@ g%t@%ﬁ%ﬁ%?’ﬁ%?“’a%@ t%:gfdhlbi}}m %%ﬁbgﬁéérggﬁjmr# %ggs\,"gﬁ %h sodi um
| auryl sul f e, twoodrythozd atembenstargynil atom. noxamplesl indlodepang awe bat e 20,

pol ysorbate, 4 ol ysorbate 60 | ysor bate. 80, pol.yoxaner 188 pol yoxanmer
52 5W O ooliBtea M aRTaPrant wp s S2Eand iy AL by BEPL. &0 Y e
def | ocopy at jsBgas| |9Is'bﬂ‘ﬁé§bl?9_p%émgl,Wﬁbéﬂﬁyl%?ﬁﬁﬁ&iﬁw, bgrtzirdd, afdolyeci t hins.
Suitable flocculating agent include but are not limted to sinple neutral
el ectrol yt eindaizolyl, bepap[bithiemyds quiaclinhtiaeguinaliny lor guinggolmyg. t he |i ke),

hi ghly charged insol ubl e pol yners and pol yel ectrol yte species, water
soluble divalent or trivalent ions (i.e. calciumsalts, slunms or sulfates,
citrates and phopmEHeer thétarn wakyIber ‘wiador eithét of theirfpefititadis appeas pH
buffers and floccul ating agent;z!ii Sui t abl e preservatives include but are

. not | i mi t edint@npmeadka supptitventia gy aralkylhglkylamippppphat he intesrieied assor bi ¢

%0 Chi ofthex rgtuping s iR Bt o A ARbRE IO RSP s PRisian iR o 0 @
*liquid vehi aheberdaf camonbatorse@.d.n ChiCH) sHalh hefemirspendahtl g tsthgendrmbes,
however, the liquid vehicle that I1s used in a parti cula@r dos%g‘e f or m nmust

be conpat i bPECRLOR Qtﬁ@ss'ﬂsﬁibﬁ%"rﬁf @@B}ﬂ"(ﬁmoﬂyroretﬁéﬁﬁl Yl Rertipd @fra | | qui d
vehi cl es su ! L Qi s i are best used with
suspendi ng a@ég%fgﬁ%fé%erﬁjﬁ%ﬁ?ﬁ%%@éﬁé%%s% ﬁ‘%—mkﬁ)g%phi | e Bal ance)
surfactants, stearal konium h~ectorite, :ggater insoluble resins) water
insoluble filmformng polynmers and the |Iike. Corlversely, polar |iquids
such as water, alcohols, polyols and giycols are best used vvith suspending
agents such as higher HLEl surfactants, clays silicates, gunms, water

sol ubl e cellul osics, water soluble polynmers and the like. For , 2U
parenteral adm nistration, sterile susperysions and solutions are desired.



forms useful for parenteral adm nistration include sterile solutions,
emul si ons and suspensions. |sotonic preparations which generally contain
sui t abl e W0 ex&rsht i ves are enpl oyed when intravenous adm RCIUSAL/4TO8Y | S
desired. 25 Furthernore, conpounds of the present invention can be

adm nistered in an intranasal dosage formvia topical use of suitable

i ntranasal vehicles or via transdermal skin patches, the conposition of

which are wel | Koeger dstantiarstombnelatlireatlesskddd throudhnait tiais disciesig, the
admnistered in the formof a transdermal delivery syste

. . . a (] » . t he
adni ni st r attPBRING partioneefibesasionted side chainfs deséringd ﬁ'fé{T%QHﬁWﬁdLh)U@GSO

rat her than; ] ] i of the
* present i n\r;bedﬁ(}%ﬁrf%gﬁ a as"&@%%%“‘%lpép‘grog%@%ﬁﬁ@ f gﬁﬁ?o&?ﬁ%@'@g delivery
systens 5 supheagiCsialkylamidbensdikyl svlestitabatrefémrioe §dup oeh8Fomeell8s

PCT/ USOL/ ~7G89 uni l anel | ar vesicles, nmultilanellar vesicles and the I|ike.
" Li posones can be fornmed froma variety of phospholipids, such as
chol esterol, stearylam ne, phosphatd dyl cholines and the |ike. Conpounds of
the present invention may al so be livered by the 2 nonocl onal
anti bodies as individual carriers wWhi ¢ Tt Jaky erpalf Oy ecul es are
coupl ed. The corrpounds-a%ylr@g%]pyl SentC'NTvent1 on nmay a pe coupled with
sol ubl e polyners as targetable drug c&triers. Such pollymers can incl ude,
but are not limted to polyvinylpyrrolidone, pyran copolyner, 10

pol yhydr oxypr opyl nmet hacryl am dephenol , pol yhydr oxy- et hyl aspart am dephenol ,
or pol yethyl en j } : 1 1 : ] | due.
Furt her nore, thgpfgolﬁp?eg@rleyst%% ﬂﬁééﬁgﬁ{e'%ﬁem gﬂ%%hﬁlt@%h%{/@%@b@%%ged to a
class ab bipatticuladzatondt yrmoleculedielindependentef defimitiond bledwhetease of a

drug, for exanple, to haonopol yners and copol yners (whi ch nmeans pol yners
cont ai ni ng t!l‘ﬁt . le.ntiig Ugﬁﬁ?ﬁt‘é‘%‘?F']Pt(ﬁuﬁﬁ%@ﬂtssﬂ%@)ﬁébﬂg%% patemns Q) of
act i de. ( WhhEhonidiiRSod i ihfertfdrfcdh belseldtié By el iRty skl il | de
(including glycolic acid), s- . caproiactone, p-dioxanone

(1, 4- di oxararRtopevjde tompoahdy tratare hkemieally stablkdarakihat canhe) readiiky!
derivatives of tri hyl enQ car bonat e,  8-val E~ro] actone, ~ibutyrol actone,
- but yr of actBIRESEET by e CHIVUIRS KA B A eSSl 5 e Ry pas S faih

1, 4- di oxepaypréione (including its diner 1,5,8,12

t et raoxacycl ot et radecane- 7, 14-di one), 1, 5-di oxepan- 2-one,
6, 6- di met hyl - 1, 4di oxan- 2- one, pol yorthoesters, polyacetals,

| ydi hyd I | at es,. and - i d hi pat hi ¢ bl ock
opolymers of i oAt B ieiBvemidti s PR Terea GRS mRORHPE | nvent 1 on
may be adm gynapiRg o phaiacelititAry AQIPEMIBLFAEAR hihy BEtHNEhABSRSSS

regi mens or by means of those conpositions and dosage regi nens established
in the art dessnbedmaboveatlliugirativeatdhe brventioy isahaasaceutical gbmpasition

medi at di .8, [ ir f or j Nyl d thereof; 30 in
particudlar '%aﬁgﬁ’&f@ﬁ"lﬁﬁ Pﬁgleoforgﬁgﬁﬁ% §§%ﬂl§be§p %‘?%st%ﬁ%?sor der nedi ated by
sel ective igHdrhidceticAlly acdopiatsie cagiidrCtRbthepMuBIralici 6f thefiéntforPis ! ycogen
synt hase kinase-3 is required; and, whenever treating or ameliorating a

ki nase di sdraeessidiraakingR/PhrMaGeytical earppogtion compsising mixing aay e the
selected fr ' ; ) ' nd gl ycogen
synt hase ki%g@ﬁ&@;}meﬁ Z@%\%@%ﬁg{ {p')’g?g %%%&%??Emgeﬁﬁﬂ reating or
amel i or at i rgurtheviilhssteativesafrtde presit divashtion arelpharmaeeutidd! kompesitionsa ki nase
selected from gr,qt ei n kinase C a, Er&t ei r?}iki, nase C (i-1T, protein kinase C
y or glacodErneNsing 288 & mascamppunggglithis inveatian inassraitionswith @t i ng or

amel iorati i j | d by dual inhibition of at |east two
'}gwcat?rer?c@%alg}r %?c!eel%ﬁétﬁ@%%'rﬁére y

ki nases sel rom Inase C a, protein kinase C ~3-11, protein
- kinase Cy or glycogen synthase kinase-3~i is required.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
30  as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.
31



The daily dose of a pharmaceutical conposition of the present invention 10
~7~ay be varied over a wide range fromabout 0.7 ng to about 21,000 ngy per
70 ki | ogvenZ/dogs3 adul t hunman per day; preferably in the raag@Sof478%m about
7 mg to about 7,000 ng per adult human per day; and, nore preferably, in
the range of fromabout 7 ng to about 2,100 ng per adult human per day. For
oral adm nistration, the conpositions are preferably provided in the form
of tablets 15 C(Triteaci:mhpgun@s 6f.theOp@sendintenflo® ard sélectivédkinas@.oruial, 15. 0,
25.0, 50.0, . 100, @) 200, 25U and 58 mlligranms of the active ingredient
for the syinasednhboitors usefwbina srethy ‘EFOE%%}H‘Q%"@W@"@WPG@IK'{‘@S@@Hreat ed.

Ath f t lied at
dosage. | evaEBKESE MEFIAPIRARINE 1R paicidh, W kBgRe s Pl fURE .07 on:
per day5 PrebiirakingsetCer ghnggen syhthasem'nﬁmﬁl Mboré pa;ﬂdngatly; thbd«tﬁas@O

ng/ kg of body wei ght per day;  and, nost pref erabld fromabout 0.1 nglkg to
- about 30 nﬂﬁﬁ@‘e@?ecbﬁ%‘i‘ Rietgjkinase Gay Profgimkinage B, pretsipkinase G orhe

present inventi li.stered in a single daily dose or the total
dai ly dosa@@%ﬂm nﬁa%élgﬁl n divided doses of two, three or four

times daily. 25 Optimal dosages to be administered may be readily

determ ned by those skilled in the art and will vary with the particular
conmpound ud&alein Kinasaie [sefosmsi ni stration, the strength of the preparatl on

Aesoct 3Ped it n PR IdeE, 1 k3T (PR s BBy ry8 A areliteng cupj ect

age, wei ghttranddettiem (cdliieai Q@naﬁ'@)n% &hé akpridsion and inethiel donitidl bheemeed to
adj ust the dose to an appropriate therapeutic |level. 55 WO 112/ A183

PCT/ USOL/ ~Hifferentiglipreand grewth. ytlee RkC farelly issgamposgskef tWelve iseforms

P tenosi nethete B IEERRRENEY AP sEanlics e sl Hechhirateraiebne - n
N-di net hyl fmmfdﬁ%@hai{oneb@wm@tnom@eﬁ@m ) =Ridydrf phéebRiimacet i
aci dEGTA - et hyl enebi s hyl enenitrilo)tetraacetic acidh -hour HEPES

Xye
- 4- (2- Agdr dndenandent PiS sefarmadelta KHnepsildrot),.cetadiiitheta- (8) andenu (1), oom
t enper at ur -tr chl etic aC|dT -tetrahydrofuranTFA .
~trifl uorozft?étéit ai'b%équorrﬁiz?,t@t r;)n'emtb@ C(Xgﬁ‘ﬁﬁé‘?tﬁa(% 51 (115
General S~thetic I\/bt hods 2U Repr ~esenkati ve conpounds of the prPSent
i nvention can be synthesized in accordance with the general synthetic

met hods descr i be®keraih disease statesi tehd 40 ibet #sbociated mhhtéleudltwﬁ of particiler
e jnvention

h th | I.ow. Si h an ilj-~
Shoul d not THEC &8N ed NedP e g o mme b Lol UeRussibyarh stbeel e
condi ¢ hBnS |68 Snd Uy RESRRERbAABNorhBry AEbPUZAHR Ui AR e al s

used in the schenes is wel of personS versed In the art.

25 The f ol IpisbfogmsadfePies aiess@ledmeelyanelneéd WMarmeﬂgfshnﬂﬁathNIﬂby
i nternedi ate and target conmpounds of the present invention may be prepared.

Addi ti onal qg@ﬁisé%§H9|a@ﬁ\>@S§B'ﬁﬁ@Gﬁ8§1ediﬁl QWBF%@QWE@F&&EH L. ehal-bé 30
synthesi zed e lifithdiNq908! 85 &l RAGPBEE ihBIARER i ROffarlilhhhe. scherres

and ot her conpoul reagen ose ed in the
art. In Scfmﬁf@eﬁﬂatlcbm%mmsduﬂaﬂwmemw(I@Olﬁhﬂ,uﬂtblAél.le.Smw|ﬂ%d 76,th 35

an apprzgpr iza}lt .e l%escglg\srétiehuglggd glru%osgrle\?eel; (faort.?nadr |}|/1| diggclatiegeleggsd toaart\) ?s,soeforsrrl1j-c has
specific elevation of the B-II isoform in vascular tissues (Inoguchi, et al., Proc.
Natl. Acad. Sci. USA, 1992, 89, 11059-11065). A diabetes-linked elevation of
the B isoform in human platelets has been correlated with their aitered
response to agonists (Bastyr Ill, E. J. and Lu, J., Diabetes, 1993, 42, (Suppl. 1)
30 97A). The human vitamin D receptor has been shown to be selectively
phosphorylated by PKCB. This phosphorylation has been linked to alterations

in the functioning of the receptor (Hsieh, et al., Proc. Natl. Acad. Sci. USA,
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cesi um or potassium carbonate and copper oxide in a dipolar aprotic solvent
56 WO 021 -t G183 PCT/ USOL/ -47G89 such as DVF to give Conpound AA2.
Conpound WAghR2/yas3 acyl ated with oxalyl chloride in an aprofCe/usel/viesst such
as diethyl ether or DCM and quenched wi th sodi um net hoxi de to afford an

T R E TR St oo R bl
2 oot her L BLBIERILA GpMRRURR B RTERBIEH) KTEmONRUB Aot via

to afford @rtardibukerasd sl Htien AvMllewhieCh igistsrh eimvalved iat ed ~0 with '
, 2-111bronoet hane i.~nder basic conditions to derive Conpound AAS. 'I )

. {00 CoCl )2 2) m@@a@wmaifgersntiaﬁqm izgrheag sgame cellg a\ﬂurzamet:ah dr Biadi ath e
CAA4 15 Vi ' i
apgfggpga% ;@Pﬁﬁggggﬁ%%ggggﬁggl c conditi \cl)ln: aR)ér ?tC; ;)nRY-VI fAA4aE]- -~

“al kyl, arylal kyl, base ~6 R~ heteroaryl al kyl, al koxyal kyl,

di al kyl am noal kyl, etc. The substituted 3-indazol eacetic acid Conpound AA8
was prepar ! ases/ R1 _ N WO 112/ A183 PCT/LJSII1/-47689

v
f | dehyd AA7 b ' Lt h | ' i d,.and [
formate ol | oned K Tl plavs dryRfnortint Shlendardnkes iataidPesdne (o
Mfari, et Iﬁd:reaséd P actiligftin thé SR culture2idddee BRoRAite cRRED Mbtdadéd Was

coupl ed wi th anmoni um hydroxide in an aprotic_solvent such as DCM or

acet onilfr i Iv@soconstriction and hypertension (Bilder, G. E., et al., J. Pharmacol. Exp.
Ther., 1990, 252, 526-530). PKC inhibitors block agonist-induced smooth
muscle cell proliferation (Matsumoto, H. and Sasaki, Y., Biochem. Biophys.
Res. Commun., 1989, 158, 105-109). PKC B triggers events leading to
induction of Egr-1 (Early Growth Factor-1) and tissue factor under hypoxic -

15 conditions (as part of the oxygen deprivation-mediated pathway for triggering
procoagulant events) (Yan, S-F, et al., J. Biol. Chem., 2000, 275, 16, 11921-
11928). PKC p is suggested as a mediator for production of PAI-1
(Plaminogen Activator Inhibitor-1) and is implicated in the development of
thrombosis and atherosclerosis (Ren, S, et al., Am. J. Physiol., 2000, 278, (4,

20 Pt. 1), E656-E662). PKC inhibitors are useful in treating cardiovascular
ischemia and improving cardiac function following ischemia (Muid, R. E., et al.,
FEBS Letft., 1990, 293, 169-172; Sonoki,, H. et al., Kokyu-To Junkan, 1989, 37,
669-674). Elevated PKC levels have been correlated with an increased
platelet function response to agonists (Bastyr lll, E. J. and Lu, J., Diabetes,

25 1993, 42, (Suppl. 1) 97A). PKC has been implicated in the biochemical
pathway in the platelet-activating factor (PAF) modulation of microvascular
permeability (Kobayashi, et al., Amer. Phys. Soc., 1994, H1214- H1220). PKC
inhibitors affect agonist-induced aggregation in platelets (Toullec, D., et al., J.
Biol. Chem., 1991, 266, 15771-15781). Accordingly, PKC inhibitors may be

30 indicated for use in treating cardiovascular disease, ischemia, thrombotic

conditions, atherosclerosis and restenosis.
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5 using a dehydrating agent |ike dicycl ohexyl carbodiimde (DCC) and

1- hydr oxybenzotri azole (HOBT) to give am de Conpound AA9, which was treated
with an ap@ppropriBiat e al kyl ating agent in the presence of aPBRABSOEOEY as

sodi um hydride to afford i ndazol e Conpound AA10 as a m xture of

t V1- al kyl at efj{p@pdLr) and N2-al kylated (minor) products. 10 Target Conpound
AAll, having a vartety of R and R2 substituents, nay be prepared using
Conpound AA3, ConfixcessiviactivityGf R0 masAreeh linkedeadnsidim sighaliighdefestsle
Compound AA10. ;5 The ester Conmpound AA3 (wherein R |s an aryl or

het eroaryl ) #Rftheseiore e ileingulin resistancereenippoped! diebstas (Karagik, A. o6t

aprotic sol vgnt h C~ha ' oy . | n A as
- pot assi um te@t’-"{')u%t@kl‘%%"?ﬂ Hggﬁu#%ygr%e@%’%ed’g@t%r gteg"g@’%pﬁg'uﬁﬁg%lll.
Al t er nat isvel m. Phgsiddrmy, 169Mpanad2@e\21apThie Joendsinied. Bid/hChenpotges Aalo
under strong basic 2~ conditions, concomtantly causing the elimnation of
“HBr, to give?6& 6338884 bmpound AA11l (wherein R~ is vinyl) as the product.
Al so, the ester Conmpound AA6 (wherein R~ is selected fromalkyl, arylalkyl,
het er oaryl al kyl , al koxyal kyl, di al kyl am noal kyl, etc.} nmay reacted with

Compound Aql Diabetes-ABastiatarbDiboideyds to give a target Conpound AAll as the
product. 25 58 WO 02/A 183 CHO Ra N 02 AA 7 PCT/ USO1/ ~7( >89

CH2( CO2H) 2, CH2 C028iudiehavedepamstrated an ipgeppein P&nagtivify drébsugs knewrs

T 1 o R alSEeril el Bohideafhs, bieh pPRE IS BRREEAEeni  ounac

whi ch are regsmiitigrisflices To8., tdhias,, UNEHMt hoBsieroBIn B3p80Si; ers TRSY, et BR,
foll ow ng exanpl es and reaction sequences; the exanples and the diagrans

depi cting t hierace iNath dwade&ér%‘éé,mu 18, &da-Hit5uSraven, P Asancht i on, to aid

1 any eyt RERCRORR FoRt-o8 Y RRES RS BP0 MReT RYen AR A Rkt o
The depi ct edclint pyesdi PIEE 972812880 TBSfans@thrhNBS P aE AV eDlin. 9K o8t D910

produce 10 additional conmpounds of the present invention. No attenpt has
been madk t 088pt64a-1648helgi exaraplehnstivatibn of theyPKE-}-Hésoforutplaysan One

skilled in the art ,wuld know how to increase such yields thrpough roytine

vari ati ons | RGO i diEastc GHsUa ST RaIca0enS SHE 28 e PP H BUGBHIS- 50

4All R= R gtal, Science, 1996, 272, 728-731) and PKCp has been implicated in
development of the cardiac hypertrophy associated with heart failure (X. Gu, et
al., Circ. Res., 1994, 75, 926; R. H. Strasser, et al., Circulation, 1996, 94, 1551).

20 Overexpression of cardiac PKCBII in transgenic mice caused cardiomyopathy

involving hypertrophy, fibrosis and decreased left ventricular function (H.
Wakasaki, et al., Proc. Natl. Acad. Sci. USA, 1997, 94, 9320).

Inflammatory Diseases

25 PKC inhibitors block inflammatory responses such as the neutrophil
oxidative burst, CD3 down-regulation in T-lymphocytes and phorbol-induced
paw edema (Twoemy, B., et al., Biochem. Biophys. Res. Commun., 1990, 171,
1087-1092; Mulgueen, M. J., et al. Agents Actions, 1992, 37, 85-89). PKC B
has an essential role in the degranulation of bone marrow-derived mast cells,

30 thus affecting cell capacity to produce IL-6 (Interleukin-6) (Nechushtan, H., et
al., Blood, 2000 (March), 95, 5, 1752-1757). PKC plays a role in enhanced
ASM (Airway Smooth Muscle) cell growth in rat models of two potential risks for
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WO U2L1fi 183 PCT/ USUL/-47C89 All chem cals were obtained from comerci al
suppliers and used wi thout further purification. ~H and ~3C NMR spectra
were recwaerdeoss a Bruker AC 300B {300 MHz proton} or a BPOUR@SOANKEO0 (400
M—Iz proton) spectrometer 5 with Me4Si as an internal standard {s = singlet)
d doubl et qf ded on a
VG Pl at f or mﬂstth massy@ié%eﬁ{%ﬁﬁggg%ﬁgﬁgﬁvﬁs%gggﬂ Eﬁdl‘t@ m ca | on| zat i on,
unl ess not eQR@hhScMaE AR QU Palysionp2B00E2iA8) (4 ent1Y, Be5e-Eafd) MKC Pyl usi ng a
VG ZAB 2- SE spectroneter in the FAB node. TLC was pertorned w th Wiat man
250 10 wm siQUeERXRIBSSIpNAUSENCTHE @PdRaTEase "T@Od@H@"ﬁEP%‘P%Ql"% BYOgGsENgech

1000- | | d
cwith 11 ash cbf Gitarttu AR 5 rBaAat0h v ShasReir Bak iq iR 8.
conduct eg WétbeSUaGé#fF!hy%bdll 4996£p, 24456). SPK@BW@mateﬁcﬁlv@ﬁbnwd out on

three Waters Pr epPak Cartridges (25 x 100 mm Bondapak C18, 15-20 p.m 125
*A) 15 conneatedrophil SADES omdaeeby(ﬁivlmcbby s@nulaﬁonmffovﬁeeeetomm w

(5 om . 2. 1 RINPTP (HoHette Lt oAt ot BOSTAR dn ZD0Rewic: 205:2800r 4 uaceKEy

detector. My ﬁﬁiBﬂBFQ mg%&q«gmo@gé RIr TR |H>fré%@|'ﬂ§rlﬁﬁé’rﬂni\éti%°éﬂd aéiﬁHﬁH at or i es,

Inc. 20 Represent ativ Abstracts Service (CAS) |Index-11ke names
for the conpounds of the present invention were derl ved using the ACD/ LABS
SOFTWARE T"" | ndex Na‘ Pro Version 4.5 nonencl ature software program
provi dedoby’l K Devel opnent, Inc., Toronto, Ontario, Canada.
25 Exanple 1 3- [lPi[(@“rﬁQy%W%f@l%'i@d%@ﬂ*'dméhoratmg certain immunological

H i ndazol -3-yl]-4-11-(3=pyridi )-1 Hindol-3-yl]" H pyrrol e-2, 5-di one

( Compound 12Jisdnaees. e\/\cmiqcmmatu;é gurgeststhal BIGMY | (Husran @ytﬂmmﬁiwlrttﬁ)ne

(2,76 5. 20 HRDIon Bt corpiagd wiRcPiR AR e Wi e A it SR ©
refl uxed Und%heﬁer gfybgfqr 1@)6? 107418 stRBEEILRY shRWvetPBbEthd PKT sighsl
partitioned between 0 nL) "and water (100 nL). The organic |ayer was

washed viist h mwuctlen)peﬁmNay merglsiwaii%mt@eﬂaaswhihﬂ%m%@eﬁﬁmd IBAI ne
(2 X 50 nL), i

The oroducs RetBwawtd ectutrar reaRe s TRe0RF Slidrbab e feByfsion iy ©
acet at e: hexaggs abr z)tea Qwﬂh' é(P(}@fﬁPﬁbiftﬁ Zgﬂzalab(,it\/l ¥ & 181/,:0&02@5 1898 @ié ess

—d

oil. The indol e Conpound was treated
with 5 oxal yb), &dbp2j Z@?-@@)Sihgrefarel ammmumlpglcabélsmter mabbert@aéedm hen

stirred at anbi ent t er tuef 16..h.. The | utio 5C
and sodi um naPEISARS A8 B angtion of the, el UnsBRity) Pty )8%‘2'9%% S
slowy; 4dge 6,6@&],,5.9@ M@ﬁoﬁblfpp@pl at anbient tenperature for 1 h and then
evaporated in vacuo ?o a solid. The solid was extracted with chloroform

(25~ nL), filtered and 10 the filtrate dried (K2C03) and evaporated in

66 68 (d 3 = 2. AREG dBfipnby ShkoRghins Jrah yfhcHetipnel Haradb i3 407
H, 8.54 (d) m4pa1re?} HurHérallmH)unJr%oﬁBes Binbla reuzBd Brcell redponge A8nier tH) |
3.98 (s, 3H). 1 (M 15 ~Jsing the procedure described for

preparing COXﬂusuhﬁd lmmqlw@ﬁmu@nzye rlaying @mipmaitant golesn 2etigen30 nmol )

35 ol ) Sanaraoegriegieged ShaFBnSTionthellbes MOE o) 8Bnci i D T

at ambi ent t@ﬂ@grﬁ!% 6273)627$ 18848 niAsaDL I P Xirstes | &Btisstie tefpctidd mmawpl )
was added over mn and the
be ameliorated or prevented by suppressing the immune response using a

PKC § inhibitor.

30 Dermatological Disorders

Abnormal activity of PKC .has been linked to dermatological disorders

characterized by abnormal proliferation of keratinocytes, such as psoriasis
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2G reaction was then stirred at anbient tenperature for 16 h. A white solid
was filtered off. The filtrate was diluted with DCM (150 nL) and filtered
agai n. TN DXZMI80! uti on was extracted four tines with 5% RERUS8I/A{78E0 ni) .
The conbi ned aqueous solution was treated with sodiumchloride (190 g) and

?ﬁé%%éh?dﬁ&%to“ pQégeiéf?fﬁtvégé&e%?%Z Egéfrdé(%‘ézz%%%é?-i RaRPEHTeME ¢ ur at ed
i i 0 2

by S L v B B00E', Rl H8T0 108, 543 808, CPRROMMNISS FRG2 0,
m.) was corﬂyeneshowﬁtbmllﬁfbbraﬁnm}temrmprai@yﬂ inld doseldepyddestannge (2. 61

g, 16.5 H) and cooled in an ice bath as 95% sodi um hydri de (0 80 31.5
- ol ) vvas AHesaMany, iLorkli &l e AslerDermaiohiffe e tIB. 285 4 56:464; Ballaga ¥V sgi,rred

3 nag Sor ab P BaE RO oo IR 280 REe3 et tso) 7088 reaction
"was diluted with DCM (200 ni) and vvashed with 0.3N NaOH (200 nL), water (2

X 100 mL) and brine 50 m.), then dried (K2C03) and evaporated in vacuo to
a first crdpneglogicghbi fw solid (2.50 g). The aqueous sol utions were

od ine,
Lhen dr ed ( Ké“oo“%%@ﬁxﬁs%%fe“? sBeed R Fami At rimggot 2
These two GJa@Reér Wt%nb@@lmeﬂd mvmmstélrﬁ;d. By B‘id)@tsémcmrms ©88l. ogr aphy

(DCM MeOH: NH40H; 90: 9: to afford Conpound 1f 26302?@ 4% as a white
sol i d. 100 T®eness: $99to ha &brr(aleoetﬁlg, plesulatdtharatasoira d988nfdund 1f

(546 ng, 2 r T ) ool ed
with an |cw#%ﬁwﬁg@§$§ﬂﬁhp@l} ox‘%*gfééétﬁ'eﬁb{ rggglﬁlqﬂ?{ug@&@r rulﬁ) was
added wi th lﬁtanimalsg% Mesesr, 3., 20 altl ImtperCanber, 198%r43, 451-856; Aldasgaky) Svas

quenched in an ice bath, 12 N HC 42 rrrml} was sl oW y added over a

3 min peri @t allCaneer Rest. 1999, ééB&“&@zboPK‘iC frhaad @- ZI%ﬁTEt‘i@IQﬂ iNi oned
bet ~chl or of | (10: 1. 200 thaI 3Th

o gan ¢ sortitiantalR HEEEIScatrioma es pipkeP et HEBhRIaR FriebliRg ot e
in vacyg t%émﬁ'o@é%hfe@ht&n réggoﬁ@é b AEE F@Ep—'@mblést@rowhm@%r&mé umm

chr omat ogr aph OH: NH40H) - to afford Conpound 12 ( ,
as an 20 ormtgféemnaasedsmllsdmc,ue@smg ﬂamr growlzbrrptmmd aglivatingisevesahdBr n

di | HC | | | t h d
oa b - S PRt e ARG et AR iger ARIVRIEH P01 §°
S d, ; ; 972k7|h83e é‘:é‘t')l_rswa787%t(a'l n)Ceﬁ"@rthFﬁlffélmﬁ'_%‘@ 7475 5%(7(9&) ED*M 205938(&] dd,
2H), 2.58 (sembﬁér;s, r@vtng ampdditve trgapsutis effiegt mgpmmajlonmmoth@aaow f or
C29H26NS022HC1.2 90. 56,1 00852 81 ¢ H20,
720 Bundarger ag8f. inbusSine GiowiE Bk ymbparin toutbrais its Rosi:

PCT/ C1S( 11/ 1 #88d Brogr, @& 10, Supl k- 1\PiL 2). PRESINkbitors enhanied MMC OJO K2C03
N 2) NaOVe N'la 1b \ N'lc'w N O D CHRCOZH N Nz =N NEHOH | = =N

Me2N( CH2) adMitormycint@) induced apeptpems infadBmerdepandent iashier o @gastict || ¢ | +

L 00K L e el R TR ol R A

those ski l |§\§bpt63|§h@aﬁfsb, Dotdiell., PPeR AMdAsSbe. tIdendergRa! 1997, B& B8 on may be
prepared includin g but not lLimted to:
25 Meet., 92). Therefore, PKC inhibitors may be indicated for use in ameliorating

C

68%

cell and tumor growth, in treating or ameliorating cancers (such as leukemia or

colon cancer) and as adjuncts to chemotherapy.

PKC «a (by enhancing cell migration) may mediate some proangiogenic
30 effects of PKC activation while PKC & may direct antiangiogenic effects of
overall PKC activation (by inhibiting cell growth and proliferation) in capillary
endothelial cells, thus regulating endothelial proliferation and angiogenesis
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Cpd Namre ESSMS mz (MF) 8

3-[1-[3-(di net hyl am no) propyl ] - 1H i ndazol -3-yl]-4-[1-(3- 496 thienyl)-1
f-t-indow®eydoissl H- pyrrol e-2,5-dione 11 3-[1-[ 3- (dl rret hyPGtWiUﬁQ)l)/ﬁn%pyl]-l
H i ndazol -3-yl]-4-[1-(3- 480 furanyl) 1 Hindol-3-yl]-1 H pyrrol e-2,5-di one

(i met ! afb AGESRYEIO ohel ol 8l ey T087 320 b fzgos?ﬁwnﬁe
3-[2-(2- napkiip r%qﬁh?o]lt_lcle(llﬁrBM ghfWéc% y‘%] éqd)tasglls iR aﬁgﬁ%bl&é’torr%gell

(di met hyl am no) pr opy azo pyr ro
3- [ 6- chl or dinés iBhibjit thei grplith dHhumdol astrodytoma [xénb@raﬂ's%nd act as radiation

02/ "a( 183 SpORZeS Indiobiastomaal ings; (Begamasn aﬁfaﬁ)it&ki’n”e %as e
10520 5 Yool DTN P I 2315 IOt Wi, combiator

i ndazol - 3- Wilh éthet an8- d'zﬁ@ﬂuegehtsnate) radidtiomndnd cﬁemdsehsmzers useful in

H pyrrol e- 2, 5-di gne223- _{_ % (Bianorphol |qrzt&/4{g

H- i ndazol - S2pcet therapy §Tejghat B ighal Pr oﬁseoeflcfaflw@@%d%%z 3, di one2
332, 5 df -2, o) OXRTD br@b Ak b W Wik ikt 5121

H i ndazol e{farigtoaBtion bdﬂkidyiﬁ%ﬂ&‘E[GF BVaédulér Eh@esmeﬁarero«hﬂﬁtérmbﬂ)alﬂl ndazol -

3-yl]-4-]1- (FgBSSunmollnyl) Hin
H-pyrrdPe- D lau(l@aﬁefsbrprpqesl@m\m@twteﬁnmnepgpﬁwa] calle)i lncm@nbmaypp 4-[5-5

21nmet h

27t okl 1 K2 bl Ko o antanogen and et
H-i ndazol - fbﬂiécl irfta[hlmbén WB@gliwlas'toﬁw mditifigrime kembgratanodel(Teicher,

H pyrrol e-2, 5-di one313-[ 1- (di_met hyl am no} propyl .- 1 _

i hdasor - B jetal; Clpital r&tqmaycfn 2001 {MrCR). i $34-640). Accordingly,

H-pyrrol e-3 ol = : ”
0! AR bl e Y R RO btogenesis and
H pyrr Q|Se Eré'atmllgafresﬂﬁahcbl’étlngloehOerh-((sach Biseorghst, brain, kidney, bladder, ovarian
i ndol - 3-y étp[ll [ 3- 530£d| nmet hyl am no) propyl ]-1 Hi ndazol - 3yl ]1-1
H- pyrrol e o 09len 6RRGESS) pRd @s-dsiengs 30 semathsrepy and; r@eltﬁtlogt-tt;e]aw- [1-[ 3-569
{di met hyl am no} propyl]-1 Hindazol-3-yl]-1
H pyrrol e- 2, 5-di one383-[ 1-[ 3- (di me~~hyl am no) propyl ]-1 Hindol-3-yl]-4-(1
H i ndazol - @éa&‘fa'IINeli/oHsrﬁMst@hd)rQQrﬁem one623-[ 1-[ 3- (di met hyl anmi no) propyl ]-1
HLS??@?L > L iR Eesbi aé/%?%p”%ét%p%ﬁnaﬁyﬁbﬁéﬁwngﬁ't'th%dge'nt?’d%e]rv‘olus
H-i ndaz ( X e | I :
2@ - yﬁt&mg&l )(?{L%g\%m mt'ﬁr AN Bekiesh; ¥ 2Mb59%) 3nylAKké id!

pyrrole’?S> I on propyl -1
H-i ndazol - 3mplicated|ih Alﬁhéﬁiﬁnstﬂlwaysé(smmmlamaar&l ¢t 4l WNemvaddgy319038; 43,

TR SR ARSI et S

H |

DY or L 5. dpeafady edntalisoannalr D arirah edema (Hara, H, ot al., 4.

H-pyrrol e- 2;&red. mgtquetabdnsaohymﬁﬁnmaﬁaushibetamendaz@rames] 4-1-(
-554n

oo B Db el Dob-Sd° Acolaihal PR inkibiors gy, he indicated for use in

1 eeeel Sl RN S b A chems

3- (1- benzo[re)dtad eliseédasgs: 1H- i ndol - 3-yl )-4-[1-[2- 532 (dinmethylami no)ethyl]-1
H- i ndazol -3-y| ]-1 Hpyrrole-2,5-dione r Exanple 2

3-[5-chl oro-1-[3-(di met hyl anm no) - 2- hydr oxypropyl ] -1 Hindazol -3-yl]-4-(1

. ethenyl -1 Hindofpra tetnTineNe: 8 LORE: IR tAe S A suspension
of 10.0 g (O. 058Jrrmtkyr@ n%oetsno’ Zﬂ(é’rxct %‘ cf] or orretkﬁané met hanol 6:1

m xt ur &( 35§hadp)homssttnde 2’? eueamhge]cslyetem)‘ammuseabatchaadtylbleolatrdzdlengpm m.

-of a 2.0 Msoluti.on.of TMS ane drovvl over a .l hr period. The
m xt ure wasSXAressien in @WW@%E‘N“‘&%@ rak mpge ‘ﬁ?“ AgeRCBlRdWER ght . The

resul ting |éﬂ|@ps¥%é%ﬂ%§9§ b%a\t@éf&r'ﬂhé?ét%d é\*ﬁ@aﬂ@ﬁ@%elcﬁ rwahaﬂtasmt o yield
Compound 2b (7.5 F)) 8 12.5 (s, 1 H,

8.2 (d, 1 HBeldhus, iddl.Al etH)a) WeBrc(swem}d) 1993955(4;, 965-473) Coherefore, E‘KQ4 0 g,
0.0'197 nole) and 1, 2-di brom)ethane (18.3y g, 0.0985 nole) were conbined in
anhydr ous DMF (80 m_) and treated with cesium 15 carbonate {12.8 g, 0.0394

nol e). The m xture was stirred under an atnosphere of argon at rt for 1 h.
The tenperature was raised to 50 c; for ~~ h, ~~hen the mxture was stirred
at rt over night. The resulting white solids were r~Pnoved by filtration.
The f||trate was partltloned between 600 mL of ether and 300 m_ of water

”~ NI\ o



WO 02/-11>183 PCT/US(11 /~ 7G89 nonohydrate (4.8 g, 0.095 nole). The
resulting mxture was warnmed to 80 C, Raney-N ckel (about 70 ng) was then
added camnO mihg3 to the hot solution in two portions whil BCSUSOVI7TGEP. The
reaction mxture tenperature rose to about 90 C and gas evol uti on was
not ed. Heati; o0t (ﬁgggehr S O til the gas evol ution
st opped and 'ﬁﬁ'@ﬁ@ﬁﬁ‘%ﬁi%ﬁ?ga&% toﬁrt{gé}IF{geétg%Hggé were renoved by
filtration and the filtrate adj usted to pH 2 vvlth 6N hydrochl oric acid to
gi ve a gol den soljd. The solid was | tered, was i water and air

dried to give ConpaRifdD Q@I%qrzpl'@r@esgrigpn@t@f[th%lﬁﬁq hﬁngd:l’K@B Ly NVR
(s ary) BsTRRyMes i ppirfipfiin'dn, iyt thdmid Hipebaibbsia mddeldbuatsiRna ©)

m xture af greriphesalndWVE ifjldOcorit)ibated tpithe developnictt og)pemsteﬁt pained at rt
for 2 h. The deprotected resin was ~rvashed sequentially th DVF,

- di chl or onet HAMBticn¥t, Ied bl Newdosair.etth2088, 2884, t1|9r$g?Q295|M|0ﬂd%C'§|’d@Eéﬂ%md in

o th roat (Aepiag ol Bistinres o SRIRCHAR i byt Ao bonel IO oo ur e
was stirred gdveldp Biewtdpdthic g4ifl SyRerdrag idfter phrtidl ecRicaietverasttish (@fdh, DVF.

The resin was susgended in fresh (150 nL) then treated again with

Conpound 2e ¢4 e ay, Soiepgadiifash., DMﬂQ&? & 53,‘26 279288).nBKE) medulatioa

Fosul t g ouen il B Ricaretiof B M rbhny Shidle Bri AU halisiafhie oty

ES-M5 i Z 210 (M) of TFA cl eaved sanple. A suspenS| on of Resin 2f (13 Q)
in DMF (100 nL) was treated with 25 epichl orohydrin (6.0 g, 0.065 nole) and
ceS| um car bonat e EKszas;demooatsam @)'Olﬁri@l the pa Qm@fe¢0 s suchzas,butor 4

h, then at r t he crude

resin vvashecﬁ Ostg)éﬁ{een Ial %rd'gﬁéuwlggé‘%%r )aﬁérr%%%%afno?ﬁéﬂg %ﬁigc%ﬂ&{ hane and

et her to gi viisteirs, :ﬁﬁamhﬂatawgdnseﬁé‘edvlﬁnrmmdt@célhd@rd@is tdemBkdlogicepved
nple. 30 A sus(%?nsmn of Resin 2g (2 % ina 3:1 mxture of ethanol and

THF (12 17L) da_rdersnaplogieal dascmeg%au@ .csﬁ 3t nefVALS Bysiem ABO(IPTRL) in THF

and stirred at 50 C under argon for 1.5 h, then stirred over night at rt.

The resulting resin 66 W O 112/ C 183 PCT/ USUL/ ~7689 was washed

successi vel yGhicoensShdhade Kiiasel®r onet hane and et her to pr oduce 2.2 g of

resin. The resin s stirred at rt for 1.5 in m xture of TFA,

di chl or onet hane a# CQQPQ@IYBQ'@?G kipgse- $K@Sﬁ§&!ﬁe@3?€§?/ﬁh%§§"rﬁ proteied and

washed with t [ iltrates
Iﬁn%ge/ Chdosal W lt\ﬁg |$cﬁ8%g Z&% \Dﬁleﬁ a[rg %‘?\08@%@ bp s ﬁ\ {

were concentrated rn'vacuo an tura 0 give
crude Caopougehedh O&B@a bnafbf Behsfml pEGtep IOnaQés Whldﬁfpﬁtﬁphiozylﬁtblglvcbd@*e)n
Compound 2h (400 é and Conpound 2c (418 35 Mol ) were
conmbined in W?@%@ST@“PBQ"(@J HE & HRoGiemul 280y @tﬁ@r@ Ju d@ramdargon

ot ass um 1 - RIRITEE MRS Ohafers iRlhIS, Al AL S8 rsoeve R Bt i n i
an i ce bath, héthegBuRd in indrimalibh @ells. BoReisofeinl gha@shdHiatd ﬁﬂls@!et@%@r%éﬂ

acetate (100 m_% and washed with 10% sodi um car onate soI ution

fol | oned by syrthase(Gress, ahal..dBigeheymisaédoumay,dr94 3§6d2m1a6§lanﬂathesem
dried sqjution wa | t ered concentrated in vacu e the
Crude prisdudsoR shrvgapoe naruSy BBSa Serredlima aneabht Bstath,
chromat ogr apine gevsSHbhtical( el utincO with a 92:7:1 mxturE of

DCM r net hanc~| : ammoni um hydr oxi de) gave Conr~ound 4 (110 ng, 25% as an
orange solid. ~H NPnR (CDCI3) 8 8.35 (s, 1 H, 7.8 (s, 1 H, "-.6-7 .1 (m
6H), 6.8 (t, bé635(d 1 H, 545 (d, 1 H, 5.0 (d, 1I-I))43(m
3H), 20 3. 7%&%} 2.4-2.05 (rn, 8H. ESSMs nmz 490 (MH). ¢ 67 WD

- 112/ A183 O OH ~O Type TiNabBRsHoNSRLIAsMRPD ep@nient Diddetds Mellitus, NIDDM)

30 is a multifactorial disease. Hyperglycemia is due to insulin resistance in the

liver, muscle and other tissues coupled with inadequate or defective secretion

of insulin from pancreatic islets. Skeletal muscle is the major site for insulin-
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NO2 1d 1 )CH2(CO2H 2 NH40AC,

Hi NNH O ~~Cl Ca2C03, D O ~;
~ ~NN ~! WO 046483 PCT/ USI |1 1/ ~7G89 Ri nk Ami de Resin DCC, HEBTUSENA7689 ) Me2NH
--- .~ 2h 2) TFA, CHzA 2 Ht-BuXX + 2c THF 2f Using the procedure of

Exanpl e 2 %@ﬂmdl%dﬁ@@&@é& hﬁt‘aﬁera%&ﬁr’ch% b Sef%l@éc?}éé“t%n%?é?{ fréfnStngnown t o

tho:~e skilled In

e art, other conpo

Et OH 2} H-NNH2, R. aneynickel, agq. NaOH O C ~ ~

I ~hIH2 1 i , NN 2h OH M2N 2e O~-NC ~\ H

resent 1 nvention my be

prepar ed i roifcutttion)is lalihenmetdibahseddhtaugl'(gﬂyccbﬂysre aﬁﬁ the| TC Ad(tricaftexylid

3-[1-[ 3- (di e
(1- et heny! -2F!

h(%/ :qﬁeo §t) i Céi_fc)éégr Oﬁ\é&;ﬁd% ggfcigagﬁéipelpb%ft%ln] p_lg'y_/s themore

3-(1- et heny hﬂﬁﬂéu? cbsé‘r{ohéc?sté?éfg o fH4faa dugiads tekar opyl 1 -1
SO B

- H i ndazol -

3-yl 1H-pyr e25d|one5Exa

2CH2Br 2b

Cs2C03, 5Diveiafedtivednukcle g+y¢d>g\éri—st6$ge~oﬁb@|shmuhtloﬂ wﬂ glgcogen synthesis by

insulin in skeletal muscle results from the dephosphorylation and activation of

10

15

20

30

glycogen synthase (Villar-Palasi C. and Larner J., Biochim. Biophys. Acta,
1960, 39, 171-173, Parker P.J., et al., Eur. J. Biochem., 1983, 130, 227-234,
and Cohen P., Biochem. Soc. Trans., 1993, 21, 555-567). The
phosphorylation and dephosphorylation of GS are mediated by specific kinases

and phosphatases. GSK-3 is responsible for phosphorylation and deactivation

of GS, while glycogen bound protein phosphatase 1 (PP1G) dephosphorylates

and activates GS. Insulin both inactivates GSK-3 and activates PP1G
(Srivastava A.K. and Pandey S.K., Mol. and Cellular Biochem., 1998, 182, 135-

141).

Studies suggest that an increase in GSK-3 activity might be important in
Type 1 diabetic muscle (Chen, et al., Diabetes, 1994, 43, 1234-1241).
Overexpression of GSK-3p and constitutively active GSK-3p (S9A, S9e)

mutants in HEK-293 cells

resulted in suppression of glycogen synthase activity

(Eldar-Finkelman, et al., PNAS, 1996, 93, 10228-10233) and overexpression of

GSK-3p in CHO cells, expressing both insulin receptdr and insulin receptor-

substrate 1 (IRS-1) resulted in impairment of insulin action (Eldar-Finkelman

. and Krebs, PNAS, 1997, 94, 9660-9664). Recent evidence for the involvement

of elevated GSK-3 activity and the development of insulin resistance and Type

IT diabetes in adipose tissue has emerged from studies undertaken in diabetes
and obesity prone C57BL/6J mice (Eldar-Finkelman, et al., Diabetes, 1999, 48,

1662-1666).

Dermatological Disorders

The finding that transient B-catenin stabilization may play a role in hair

. development (Gat, et al.,

Cell, 1998, 95, 605-614) suggests that GSK-3
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WD 02/-41183 PCT/ USOL/ - 17G89

3-[5-chl oro-1-[ 3-(di net hyl am no) - 2- hydr oxypr opyl ] -1H

i ndazol - vgbd4As8y 1-nethyi 1 Hindol-3-yl)-1 H pyrrol e-2, 5pdrasel/{7apound
40) Conpound 2b (406 rrg, 0 002 nol e), iodomethane (1.4 g, 0.01 nole) and
cesium carbonate (1. 004 mol e) were conbined i n anhydrous DMF (5 5
n.) and st|'FP'§H°'§tC@dd@19r%|Peﬂ!sﬁdd'hH@trﬁﬁtrﬁ?mﬁ?ﬂi‘i‘%eﬁﬁ argon. The reaction
m xture was then partitioned with ether (300 nL) and water (3 X 50 nmL). The
organi c |l ayer was dried over anhydrous sodium sul fiate and concentrated in
vacuo to gilmﬂal@mai‘qi@s%aséﬁm ng, 100°/c) as an oily product that
crystallized upon st andi n 8. 45 8. 35

1 :
17 3510 (m 2N),S wqmﬁlg@hlestsiimﬂ the Gﬁ%—%é«@%@ut @H}Jsewﬁ%t@ﬁgaﬁh (;?)o

ng, 0. 0QOl ined in
anhydr ods H&bf%’ %%W[ﬁ@ggﬁ% ‘(E:r %ﬁgirﬁgﬁﬂgﬁc@)db ﬁ& @ms)ti rred
under ar gondivbades thesudiothe dedativel regulztionfof INFIB attivityt (Husflich KeP(,4etalnl) in
THF dropwi se. The mi xture was allowed to warmto rt and stirred for 3 h.
The m xt ur SNakuse, 20k 496, 660w t h et hyl acetate (150 rrrL) and washed with
a 15% sodi um car bonate solution followed by brine. The organic | ayer was
dried over anhydrous sodiumsulfate and concentrated in vacuo to give

Conpound 40Castral Nendes ByethmtDisbaigpound DLO was purified 20 via flash
col um chromatoglrapd& on silica (eluting with a 92:7:1 m xture of

di chl orl®net hane: toreghiation of glyergenowsiase aotivilys GRYS-3alsan or ange

| ES-

9 581, 1 Mgl Gnibordy ?0'83113”%“@%@%3 BSR difpjphofd mal te'obFalye 1)
H, 4.2 (q, as?hbur&p%tecﬁa‘ﬁ)tsﬁnﬂ‘I@(UnEatiriéntZJf&catééﬂnmI@-hndoﬂﬁm@i@tréumaﬂb 2H)
Anal . 25 Calc'd for C25H24CI N6(3: 62.83; H 5.06:. N 14.6 Found: C,

61.45 H iinjgiesiPapandCogper, AAB'Q&MEHB, 1998,:243, 18929 9932) HLith e N

15 20 By A e Ay St AP o

and t hg sappi@ponstf®m elegﬂﬂcmkud et al tExg MRBB@H%H(\QM 332-8B8yandki | | ed
in the art, other conpounds of the present inyention may be prepared
i ncl udi ng, " ghronisdithiunyireatmeny: has demonstrable efficacy in the riddle cerebral

artery occlusion model of stroke in rodents (Nonaka and Chuang, Neuroreport,
1998, 9(9), 2081-2084).

20 Tau and B-catenin, two known in vivo substrates of GSK-3, are of direct
relevance in consideration of further aspects of the value of GSK-3 inhibitors in
relation to treatment of chronic neurodegenerative conditions. Tau
hyperphosphorylation is an early event in neurodegenerative conditions such
as Alzheimer's disease and is postulated to promote microtubule disassembly.

25  Lithium has been reported to reduce the phosphorylation of tau, enhance the
binding of tau to microtubules and promote microtubule assembly through
direct and reversible inhibition of GSK-3 (Hong M. et al J. Biol. Chem., 1997,
272(40), 25326-32). B-catenin is phosphorylated by GSK-3 as part of a
tripartite axin protein complex resulting in p-catenin degradation (lkeda, et al.,

30 EMBO J., 1998, 17, 1371-1384). Inhibition of GSK-3 activity is involved in the
stabilization of catenin hence promotes p-catenin-LEF-1/TCF transcriptional
activity (Eastman, Grossched|, Curr. Opin. Cell Biol., 1999, 11, 233). Studies
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Cpd Name ES-MS mz {MH) ~9 3-[1-[3-(di net hyl am no) - 2- hydr oxypropyl ]-1
H i ndazol -3-yl]-4- 430 (1 Hindol-3-yl)-1 Hpyrrole-2,5-dione 41
3-[1-[ 3- Y@ A¥441§3 ami no) - 2- hydr oxypropyl ] -1 H i ndazol - 3-yl pe#rISh 4689
(1-methyl-1 Hindol-3-yl)-1 Hpyrrole-2,5-dione Exanple 4

3- ~(5- chl L-eth ndgl - 3- 4-[ 1- 3- ( di met hyl 17-1
H i g\dagol %) %\YP]G g0 gpés}‘?%ﬁ ébé’f Ssi- %Mlpw[ﬁﬂagwaf@ bey of %@3[9“"? ?r)egirg%t c]:f

3-~(5-chl I

i1 ndol - 3T 9B (CRtier Dy st ol Neyrorgpor. 1998, 84 15701985 Liam N, e
H-pyrrol e- 2.5 0silp1e97 WQOBPénd\n%m@H@bﬁés@ﬂﬂi guésimeeand 4elif.7- 7 9,

0. 057 nol e)_in, ether cooled in an ice bath and treated dropw se

“with oxal yIPsé’ﬁh@f’D’dégég @0983@13@3123?&%150rmwew)st| rring under argon. The
resulting yellow slurry was stirred at 5 C for 30 mn, then cooled to -65

C. Sodi um net hoxide (5.5 gm 0.1 nole) in anhydrous rret hanol (50 nL) was

" added dr opwi se tﬁmcbi’dangiyl doﬂfpwhtlﬂrféumaéef@ll 39 GEN—SOiﬁhltﬂ@rs Eb@dMatieur € was
al | oned to }‘o rt and was. then quench efdl@éeﬁropw se addition of water

(25 nl). grapsuis ulility indhertepatment @ e deomatalogicahdisordera 83
PCT/ USOl/ filt d d hed
with water. fﬁﬂ sgc’ﬁyé} I%Aéa%eglrj%ﬁgﬁ%h@i nn&g%%sggy%gh’b&iﬁﬁafer?hene; iel tgpedwgzde

washed with ether to yi eId Corrpound 4b (8.0 g, 68% as a light yellow

sol i d. ~HNI\/R(E\/5?M§1"2 8.55 (d, 1 8.15 (s, 1 H, 7.55(d, 1 H, 7.3

(d 1 M, 3.9 ( enta offha ethed otthepigsentipventiay inglude a methbd)  and
-di bro i was stirred

at rt undg'rpé}rt a@%g&%&&w%g&é@@ﬂ irqségso? %gggﬂﬁgﬁh@{g?@agw@% 4ol e). The

m xt ure wasubjeat edneed #erof compribinghetmisistering totey subjedtta at rt. The white

solids wer¢ fl|t6{ ci neg‘i;i%{%artltloned 10, bet ween ether (300 nL) and water (3
X 100 ni), ?‘f@ﬁe igglly, IVGapeunief an_instant cogirpumdon prmasgstieali ed over

anhydr ous _seligeRiR henasee Wth%?ﬂﬁn&ﬁi]c{aﬂg%ﬁebﬁ\{é@ﬁ%%ni B¢ mevsorﬁ|§a§<g§9ge' | ow

oil. The crude oil was triturated Xxane roduce a crub The
sol i d Was fFleamutd dsexempbfied bysughhadnethodiis froen abbuhlt (.001 ehdykb/day to

acet at e: hex rrpound 4c 15 {1.9 g, 56% as a |light yeI | ow soI id.
HNI\/R(DN@OHS’&%%@/E@ H, 8.2 (s, 1L H, 7.8 (d, 1 H, 7.35 (d, 1
H, 4.8 (t, 2H), 3.95 (t, 2H), 3.9 (s, 3H. A mixture of Conpound 1le

{prepared in Exanple 1) (0.86 g) 0.0049 nole), potassiui~-1 carbonate (4.1
g 0.029 nol e) aEmbNdmdntsmﬂmememtahvmmmrmpmerthee:sbmraxxkrh oude (3.87

g, 0.0245 mPk_.% p&ﬁ%? ous DI\/F% é%] s warned to, 70 C and stlrred
under argoff' f OFMY'&, ¢ PLeparating of vdnedicgrieni for reatingsoramelierating a
di | ut egow kihaael diiarRidldsk RBditEd Hﬂs%?@éir lW'ég'u bBYih rfefce%ttﬁ%?e 3 X 150 ni).

The organic | ayer was dried over anhydrous so I"'um su te and concentrated
in vacuo to give a tan solid Corrpound 4d (400 ng, 2.5 32% as a 9:1 m xture

ft i i {s. t ~H NMR.of th t | uded
Chat "the N1 sobEaReelrEhoe SLIR p8hdls dtlfe predRmanmo AN srAVEHEEan T
~H NVR (Dl\/B&rd)‘blma cﬁtﬁebrésériﬂ;g\%ﬁtlon‘br‘@nf évmgé'&utlcﬁl Z@ml\f)%sntlgh')the%o% (m

2H), 2.75 (m 2.18 (m nor conponent: ~H
NVR ( DVSO- &8W b@ adrgmrst@re(dﬁemnﬁteln ahdlf(etrgentztmpes Blurmgwlﬁe courseryf therapy( m

3 d 4d.(208
9. 0. 5008 RSP RV iRl o Sl ast Bamise: T REFT SHRNABIS | n
anhydrous Thdéfefdde b beamtidrboo ad gnbracifg silisUchdedies of simultaneous or

alternating treatment and the term “administering” is to be interpreted
accordingly.

30 Embodiments of the present method include a compound or
pharmaceutical composition thereof advantageously co-administered in
combination with other agents for treating or ameliorating a kinase or dual-
kinase mediated disorder. For example, in the treatment of diabetes,
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WO 02/: 41 >183 PCT/ USQL/ - 47t 89 under argon while cooling in an ice bath. The
m xture was then treated dropwi se with a 1 N solution of potassium

t - but oxi ®ODP2H6IBF (4.8 nl) over a 5 nmin period. The m xtupeTwdsi/flskowed to
warmto rt and stirring continued another 5 h. The dark reaction m xture
was then diluted with ethyl acetate (100 5 nl) and washed with a 10% sodi um
car bonat e &§PEERBY Type Thiabeirs, arampgund pf Fagmyla (¥ aopharmacenticalr gani ¢

I S ' ' sul f.at filtered and concentrated in
vanuo 1o o oo RRIINAY b B tniibfion hih GhSTadERsc TR s

M nor irrpuririsljliamr\mﬂielidtﬁimvaijbd@s!irfdlu?cﬁh?,clﬁlktufm lifdiedn®! ABUARRKcRAaGddILR
(eluting with a 9:1 m xture of ~0 dichloronethane: nethanol) to give of a

- 9: 1 i xt ur éS48h 2% AUBHRAYRIreas), b@#ﬁwﬁasiﬁger&ieglpding,;b@tpo‘( thoitedrin, |53cy?1 b
' . . he | 1,Cy. I S co i she
Chb ok 1 By ooMazBR Tl Rt (il o8 B EIn <o B bIG e B n 85 13 2

"m xture of osldziserifhimabpanol : ammoni a to gi ve Conpound 6 (22 ng) and
Compound 29 15 (5 ng). For Conpound 6: ~H MWNR . (CDCI3) 8 8.35 (s, 1 H), 7.75
(d, 1 H, 7.65;d, 1 H, L8-7.05 (m 5H, 6.25 (s, 1 H, 5 E5 (d, 1 H))

2P i 7 v i Sdmopibiop Brédudtidonfilsest piahieBlon 548 BopouB of 1y
(1107 . 66 Cobp e g cee bRl iy aodlond ey’
(VH) . 192 tregiing or @mgeliorpting g kinase antuatikinase Dediated GBaIrder, the ( )z ~ H

ovF 1o PoTPORTY RSt eBE S oot b pfomina QLar SRS IRR | BuC -
+ 0, d - _ Tibnfosttiow therddyemd\be adGRIBAAHAGE A o SRERMEBr 3fheliorating a
kinase or dual-kinase mediated disorder, administration of a pharmaceutical
composition containing a compound of Formula (I) or pharmaceutical
15 composition thereof and an additional agent for treating or amelicrating a
kinase or dual-kinase mediated disorder or the essentially simultaneous
acministration of a separate pharmaceutical composition containing a
compound of Formula (I) or pharmaceutical composition thereof and a
separate pharmaceutical composition containing an additional agent for
20 treating or ameliorating a kinase or dual-kinase mediated disorder.

The term “subject” as used herein, refers to an animal, preferably a
mamimal, most preferably a human, who has been the object of treatment,
observation or experiment.

25

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological
or medicinal response in a tissue system, animal or human, that is being
sought by a researcher, veterinarian, medical doctor, or other clinician, which

30  includes alleviation of the symptoms of the disease or disorder being treated.

The ubiquitous nature of the PKC and GSK isoforms and their important

roles in physiology provide incentive to produce highly selective PKC and GSK
42



Usi ng the procedure of Exanple 4 and the appropriate reagents and starting

materials known to those skilled in the art, other conpounds of the present
i nvent i oWOwRH6b®s prepared includi ng, but not limted to: BPUVUNIMTES- M5 nl a
5 33-[1- [3 (d| rret hyl am no} propyi]-1 Hindazol - 3-yl)-4-(1-ethenyl -4401

H i ndol -

H pyrrol e @‘mrﬁn@?se'[' @'JQ:ﬁV‘SPBCQdF@WFfﬁﬂHE)MDEﬂQ%Qf gedai isofprms to

! e e AL S Sl o o

henyl - 4401sélectid®to 3nglortwoPKC |soforms or to a GSK isoform relative to the other

rrol e-2, i onel203-(5-chl oro-2-et hyl -2H-i ndazol -3-yl )-4-[1-[ 3-(4-518nor
. ﬁé i nyl )pr gb&‘, fng éﬁ r\égfprrgsyq _ather protein kinases are sup%r?or the[rapgwtlé P

ﬂ??;f‘i*ﬁm %ﬁ‘?@%‘f‘“@aﬁ@%?ﬁg YRRt i b AR ey Al lofhdr 1- (3-Pyrid

" PCT/ USOlh/ hﬁib&ﬁtyltis@w&ubbf{jtﬁeﬂdpeeMbW aAccm)deWllﬂ wIIIIC-IIbe apfpmeTiatéd plylone [ 1- ( 2-
526 napht ha 1 Hindo I on
3-(1- bgn zof bﬁ@%p&%;a@thq@ pﬁ@%pllgéﬁff%ﬁmpgﬂ FIQLS tgnggapeutlcaﬁy effective for

5 (5- chl or Sotaauoe ofShaiase prsdiri iRkl Bagsdon i ik daton o

gl—l— i ndgzoldﬂie dlﬁbrderl-tbyps!eleoﬂl\&? lnéselloodgaEki:aase itibition. The usefulness of a
1 I met 1 H i ndazo
H |[ ndgi g ¢PnPp %n%frkor%ﬁuﬁg Ié]aa.%ﬁsleﬁwﬂﬁaaﬁs Oﬂfﬂ?a%&'“ase n |b|tor can be
3-[2-13-(dj
H |[ ndE)I ( H _rﬁ‘b(hq ?{rg%@r - | o E %oz&é%gﬁ%a ]ggfe @n%ﬁ@%‘go T Of Sg?lﬂod a

1.0 N soI uUsemdn‘JdemUaem unetorlnanMase ar diril-KiRase medigted dmmarszvas added

dropwi se to a suspension of Conpound 3a (135 ng, 0.63 mml) and Conpound 4d
(115 ng, 0.44 mmol) in anhydrous THF (1 nL) 10 cooled to O C. The m xture

was stirred at Q'hg %@Fe 1tﬁe't@n‘n‘i‘ “ﬁﬁgsé br bUAl-Rindse H@dl?&?ﬁﬂlsbmﬂéj’?ﬁ% ction

m Xt ur e was t hen uted wit acetate 50 wat er
and briifie, herain, ibcludesoand INBQSilmtadl(tb ,candienasatlatdisaases; uabetbs, r esi due

TLC ad z: O-| NHAOH: 85:13:2) t ff dt
o oy D2 el B Sheiate iSO pllamp At e ey i Jiodl 1. 4%
yield). Coppeiders?dehnatdibgieal dissrders, Maebicyichl Hiddriefdnd BNS doydsrsadded.

The vol atiles were evaporated in vacuo to give the HC salt of Conmpound 42
(120 ng) as a red-orange solid. For Conpound 42: ~H NVR (CD30D) 8 8.10 (s)
1 H, 7.62 (d) :8. . .4-.34( -

21 713, 757 or d=K el Refiar iseoad iithide. Bl oot e o poerstipigy 1),
H, 6.58 (head fallt?reﬁchi?daoﬂadd).lldrﬁscﬂ%rﬁld; th}omb%sﬂs Hﬂaerésdrl)aros‘is 59 (t) J =5.8
Hz, 2H), 391|£t 9 (t, Hz 2H)1280(s ,229(m
2H); ES- Mshipe aasooms;enmuetleemtby or@rerGQMNoagefebsedmawPrlo H20:

N a4 16, EppSaBiation Didnéiss fdbs bewiaeabatont BRRes br Tile hotoog) s
8.29 (s, 1|n|)sullﬁ cfe%&ﬂehdhlabeteé?»nﬁllhlas Dldﬁeteg-aééc6af€&i dlm)rdiirﬁ includdg- 7. 00

(m 2H), HCiz 4.17 (m 1
H, 4.08 (@pdlarﬂ)nowng@d(t@, irgpgire gmomolsr@ncezd@e@s retsmq;pathy,sg (m 1 H:;
ES-

Mo Lz 428t Ml refifopath) Fetinal-FdiR D cirision! rirtar &ddiig, Vi e
cardiomyopathy, nephropathy or neuropathy. Inflammatory diseases include,
and are not limited to, vascular permeability, inflammation, asthma, rheumatoid
arthritis or osteoarthritis. Immunological disorders include, and are not limited
to, transplant tissue rejection, HIV-1 or immunological disorders treated or

30 ameliorated by PKC modulation. Dermatological disorders include, and are not
limited to, psoriasis, hair loss or baldness. Oncological disorders include, and
are not limited to, cancers or tumor growth (such as breast, brain, kidney,
bladder, ovarian or colon cancer or leukemia), proliferative angiopathy and
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4d t-BUOK THF HONO\ N\ / + NN M NMe2 HONO\ N ~/ NN M Nw2
Compound 42 Exanple 6 5 10 15 20 Conpound 56

3~-[ ~- [ 3W@v2usdy| ami no) propyl]-1 PCT/U501/47689

H i ndazol -3-yl]-4-[1-(3-pyridinylmethyl)-1 H indol -

cent um car BORRHSTRS 5 AP SRR TR ISS %F@éfﬁﬁﬁorﬁnﬂ%m%g?a%ﬁegﬁkxﬁ? Ty
The m xt ur gheRfothéiapyeshd radistfsn B a@r\@di@omrs Indludé @i drdonetmonet hyl
pyridi ne hydrobrom dé (379 r~~g, 0.0 was added. The reaction

m xt ure wadimitedripeahraric aalra@eumpﬁbuc rmnm %m passchrosic murgtiegewrahvef

her (200 mi)..and washed with b 2. X 50 Th

Separ at ea. DRERHS ERED S8 A oEzbamery diebsek Mach BRIk ReFn

\éagu?rr: S’ZE")déescﬁﬁﬁNHéﬁla Qnéﬁ&é?ﬂ}esﬁé%r%u%tbémﬂ@u@'dol%nltwe%ll?gwcﬁg S
"ES-MS m z me@wahrplat@d St{QS(azmsuwa headdtmlrn@l(fémaawtwebl@um 1f (162

0P e ol TR SIEMLEP PR B St Haoapatd e ©

t - but oxi de durgdrifor(0thér transivabisaReiait coriidise}. The m xture was stirred an
additional 5 mn in an ice-bath then at rt over night. The dark m xture was

t hen concentrated in vacuo and flash chronmat ographed on silica (using a

85:13: 2,m xture f [ 5 ' . ' to yield
Conpouﬁg 26 {10 r?@%lﬂg%ﬁhgs 'ﬁ&ﬁ%ﬁg’i‘gm %%%5*%@8&88 §l ssolved in
waf er (5 mdisgadr Qajemﬁcﬁﬁoﬁﬂhezgraupmbhsuétlhb Wdtabété%BSO@iatedl disbrdersn. The
solutlon was 25 ~. freeze-dried overnight to give the drochlorlde salt.

“H NWVR ( DVEterafolpgigabdspydersy oneplagigal tisorders and qemtral Nepvous systei, 1 H) |

7.75 (d, 47189 7.2
(m 2ty o.dRorgéregdmpnsiBadihhisiditng to, Lublect 1 Aol Fibaibfica 5%,
2H), 2.65 {therapdutical0ffé¢ctive2dihoumiSo\dbcorpotiBd of Morinuld(Ipve / \ ONBr i H
Cs~M~s 2b ONH2 6a + ~\ ~ NN 1f f-BuOK, THF Me2NJ HONO/,- \ ~\ / NN
NMe2 Conpound 2~Using the procedure, of E}%arrplﬁ 6 and the appropriate
reagents and startingmaterials kno skilled in the art, other
conpounds of the presentinvention nay \be pfepared including, but not
limted to: ~Cpd NaneES-Ms nfz(Md )7 3- i thylamno)propyl] 1

R

H- i ndazol-3-y|]_—4-[1-(2-4§ﬁp\

H pyrrol e-2, 5- di one66
3-[1-[3-(di net hyl am no)propyg\g
yl)-1 Hindol-3-yl]-1 Hpyrrole-2, d‘on667/

3-[1-[3-{di net hyl am no) propyl ] - 1Hi |T|dazol R3- ;N]-4- [ 1- (2-555qui nol i nyl met hyl
)-1 Hindol-3-yl]-1 H pyrrole-2,5-drbne71

3-[1-[(2,6- dlchlorophenyl)nethyl] 1

H-indol - 3-yl ] -4-[ 1- [ 3-572(di net hyl anfasppleo@y! ] -1 Hi ndazol -3-yl]-1

H pyrrc1l5 dione73 3-[1-[(5-chl orobenzo[ b]thien-3-yl)net hyI ]1-1

H- i ndol™='3- y\f'ﬁ? rglr[ 1-594[ 3- (di et hyl am no) propyl]-1 Hindazol-3-yl]-1

H pyrrol e- R5a0d ®iaare independently selected from the group consisting of:

- (1-554napht hal enyl nmet h

~

hydrogen,
C1.salkyl, Ca.galkenyl, Ca.galkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
20 from the group consisting of -O~(C4.g)alkyl, -O-(C1.g)alkyl-OH,
-0-(Cy.g)alkyl-O-(C1.g)alkyl, -O-(C1.g)alkyl-NH>, -O-(C1.g)alkyl-NH-(C4.s)alkyl,
-0-(C1.g)alkyl-N[(C1.s)alkyl]2, -O-(C1.g)alkyl-S-(C1.g)alkyl,
-0-(C4.8)alkyl-SO2-(C1.g)alkyl, -O-(C1.-g)alkyl-SO2-NH2,
-0-(C+.8)alkyl-SO2-NH-(C1.g)alkyl, -O-(C1.g)alkyl-SO2-N[(C1.g)alkyl]2,
25 -O-C(O)H, -O-C(0)~(C4.g)alkyl, -O-C(O)-NHz, -O-C(O)-NH-(C.g)alkyl,
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Exanmple 7 10 3-(5-chloro-1-ethyl-1 Hindol-3-yl)-4-[1-[3-(d

I met hyl am no) propyl]-1 Hindazol - 376 WO 02/-46183 yl]-1

H pyrr ol ev@pBidsone (Conmpound 46) PCT/ US(11/-7G89 Conpoun@#CAs(L1es® ny,
0. 0005 nol e) and cesium carbonate (326 ng, 0.001 nole) were conbined in

hyd DMF t t 1
ﬁ.n %/o{jggtshane &é’%gﬁl?@d&‘g%k@kgp@mr ?émwtq(ﬁr)rl ng gé%%ﬂ%(aﬂ%%k Ot
rt over night. -OHE [HARYILO0 Hn@t(wg)gﬁqﬂmey)@t%mkwm et her (100 m_)
and partitioned wth water m.). The or?anl c |layer was separated and the

aqueous | ayer eQrG(%JEBt)@JhyW( )E‘t’heTo'K@(DB)#Lk) -C{R-Ntdnbr-a3dYbr gani ¢ | ayers

hed d I d
concentrated | ovGeraky GROENKE AR AL S OPET L 6RG. DT
sol i d. CgnpoundcCid) -On((epagawl l-O(@mel eCcNHI) (\IH;Q-CL‘@) NHC(@%)a‘rWIﬁ) and
Conmpound 7a (70 nB were conbi ned in anhydrous THF (3 nmi} and
‘the mixture wasCEO)NEet-g)alkyle, r@ » et brr-aalien, -Br§or)alkyilS-{Cneldliiviit i on of

otassiumi5 t- added dr opw se
\a/hlle stirring ‘gn rﬂéi%l %wx% ‘t%al 1@?@3 aﬂ%gdltlonal IO3 h at
rt. and then eVSF(@@I)eﬂIdyIL@ (Cag)akyMNHI, - sqomg)mkyu@(m pidtkypNbtH(C1g)alkple crude
product was purified via thick |aye OOOaﬁj2 chr gmat ogra hy 0 gl ca
(eluted with di- 5%%@“@(?‘97(@12)%”?%‘['\{{ )5lkyle, gp&1@itid C&Qaﬁw nmg) as
an oran 20 gl m N

an ¢ dgﬁ) 9 @7%?5((,5 )Q@/I 120 7@15-,( '\%“bZi\IH'(t gﬁg{a}/@g@r\l&c%ﬂ?ﬁfg% an“n :
7.05 (d, 1 (§u6§tlt0€ed Wltfﬂ)two%u‘ﬂ:sﬁtuen?d‘lhdeﬁeﬁ&elﬁ s@\btieddréh thélgr&i'b

(s, 6H),195 m 2H), 1.5 (t, 3H). V\DU2/4183pC]VEOC]VECI\\O
CEtl O 1 ~\ ~€@nISMIeg~oﬂhydbogen &, a@ll@l N Qatitey, o satkyreyl, ~(Qids)alkyl-Q;, - BuOK

the appropr | at e(CEHALNED-Rric 2l ting AR el-Lr B B Chosalki 11 ea’ i n
b epar et il PN Ch R, SO JAEE ASRACRIRB CRIENBRIL T b
13 -C(0)-O~(C1g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.s)alkyl]2,
-804~(C1.)alkyl, -SO2-NHa, -SO2-NH-(C1.g)alkyl, -SO2-N[{C1.s)alkyl]z,
-C(N)-NH,, aryl and aryl(C.s)alkyl {wherein aryl is optionally substituted with
one to three substituents independently selected from the group consisting

of halogen, C1.galkyl, C4.galkoxy, amino (substituted with two substituents

20 selected from the group consisting of hydrogen and Cy.galkyl), cyano, halo,
(halo)1.3(C1.s)alkyl, (halo)q.3(C1.g)alkoxy, hydroxy, hydroxy(Ci.s)alkyl and
nitro)), cyano, (halo)y.s, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl
(wherein heterocyclyl, aryl and heteroaryl are optionally substituted with one
to three substituents independently selected from the group consisting of

25 C1.salkyl, Cq.galkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and Cy.salkyl), cyano, halo,
(halo)+.3(C1.g)alkyl, (halo)1.3(C+.s)alkoxy, hydroxy, hydroxy(C.s)alkyl and
nitro)},

-C(O)-(C1.g)alkyl, ~-C(O)-aryl, -C(0)-O-(C4.g)alkyl, -C(O)-O-aryl,

30 -C(0)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1.g)alkyl],, -SO2-(C1.g)alkyl,

-SOz-aryl,
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blame E~-IVI~ rr~lz ~l1r1l1~1+) 462 43
3-(5-chloro-"I-nethyl-1Hindol -3-yl}-4-[1-[3(di net hyl am nn) propyl]-1
H i ndazoWN@03/4a183L H- pyrr ol e- 2, 5di one 44 PCT/US01/47689
3-[1-[3-(di met hyl am no) propyl ] -1H i ndazol -3~yl]-4-(1-ethyll Hindol-3-yl)-1
H pyrrol e-2,5-di pne 47 3- é\g chloro-1
H- i ndol - 3- AYl- @Dd[o fesoany| neberain AT 8ng heigTopryl ame epligpallasybstituted with

chl o

ol - 5.y 00 B8 g8 bR SRRbeprapty peleotaciamdhe sroup cansisting

H pyrrol e- 2, SofiCRREkTAOC, salkenyl, Co.galkynyl, Cq.salk - -
S y1I—|i2i8n yny 1Fa Ox)f Cf Idl C(Orw P%”g/)propyl]-

z Li. ﬁgéiéf’ > Hrﬁa&m@«mmww (G55 -CINH NH,. -G(O)-NHA Crolalg,
1 ndor 280yl AR ERBRIORE ﬁoﬁe&‘é@faikw Jor{ G rehAEr o1
H i nol -3 y1) SoT T TRB SROPNIC RIpSIE A tsORiafteerpfuf g ™! 7

H- | e- 2, bshsdinge@s idd
ol 5 S byttt 1 ipedm .
442.8

H pyrrol e2, 5- Gi-e#ky alksnw4§z4@|bymﬂ8- @14)61#%'\%1 €0)-(Ga)alkyl 1G183

e 5. oo IR Sl KNG SCIOERG D i)

H-pyrrobe- 2, 5-3DH(®,.4)&IkyH o8 0Y-MS), -SObLeH!L Ak nple 4)
(3.02 g, 20 mmol }(@z;nd brwgrmg)eanze%]e (-?% 14 @lg) W@yﬂgg%ﬁuﬁ%@laﬁgﬁ i n DVF

(10 mL). Pot asNimrNbp)h@maine-(C.s¥eskyd (vﬂﬁbrmmdahnmd sunm{ma@mnm twb. 6 ol )
wer e added and the reaction was refl|luxed under argon for 16 h. The reaction

was cool ed t oSYRstiEyRNts dndensrsiestly setapied frooMhelam Ui gonsisdingeaf dwdogem, i) .

ny, Cthan ar i SHFIDChgI RN ee S E iR EIOL RS (e o
10" ol ve, Compound 8. (556 g A Ao & CoLorL oot - ye CRa e, e
(0. gz i %3%? §'k¥b|dgﬁ’zm4% Qe uPaNI(Co-strik y?_ apdo nmol )

'm”x?L?teh&Lsei FaNHiER L&\ﬁ’%bbaﬁ%ﬁﬂi“'@é‘e‘@@i’qﬁyf°<Baﬁv%@5ha?es"ﬁ§& cool ed 10
Slouly and tneoaty RROLRCHl R THRA L RBRYPEGE s theiantEs Dac°

added and t he-(@y g)aﬂk;&h\ee@roatyl}red for 30 min, then a light yellow solid
Compound 8b (1.04 g, 83% was filtered. ~H NVR (CDCI3) 8 8.60 (s, 1 H),
8 55 (s 1 H, 7.65 - 7.25 (m 7H), 3.98 (s, 3H. The ester Conpound 8b (56

ny, ound 1f (40 515 nmol , prepared in
Exanpl %glm)%)%eg]cggﬁg?oﬂ%yq?gp ﬁ‘@?ﬁ? Uﬁo%r '‘ar gon and cooled in an
ice bath as 1 M potassiumt- butOXI de in THF (0.60 nL, 0.60 nmol) was added

with stirring ovep a 2 min period. After stirring for 2 h at rt, the
reaction w&s Clﬂije'ﬁcﬁé%'wp@lnéﬁﬂ&daeheptﬁﬁi fﬂﬁmltﬁel\@m@ coosistingrof hgdnegeh) )

stirred for apd parti d,saturated 30
NaHCOa. The orb%rll&l:l g Pélplgﬁ%l G \%\ggﬂe@ ?f\'iﬁ% ﬁcﬁiﬁ gﬁ&%@ bri ne,
then dried (NETHMH)- (}(@d-@(apg)@a@ﬁdom)mucc(mquﬂzaky(c;)quHc{c{K%fOI id was
then purified ég\l[zgarahwve thin_|ayer chromato raphy Et CAc: NH40H,;
80:16:2) to af4(&h Hz.48H; 28-( ﬁ%a)aﬂg% S Crd)akyl, y3Perdlldsol i d. ~H NMVR
& -S02-NH-~(C+.g)alkyl, -SO2-N[(C1.g)alkyl]>, amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci.salkyl, Casalkenyl, Cx.galkynyl, -(Ci.g)alkyl-NHy, -C(O)-(C1.g)alkyl,
-C(O)-O-~(C1.g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C+.g)alkyl],
30 -SO2-(C1.g)alkyl, -SO2-NH,, -SO,-NH-(C1.g)alkyl, -SO2-N[(C1.s)alkyl]> and
-C(NH)-NH,), amino-(Cs.g)alkyl- (wherein amino is substituted with two

substituents independently selected from the group consisting of hydrogen,
46



WD 42/ -4G183 PCT/USII1/-~7C>89 (CDCI3) s 8.3 (s, 1 H, 7.75 (d, J =7 Hz) 1
H, 7.60 - 7.30 (m) 8H), 7.20 (m 1 H), 7.08{d, J =7 H, 1 H, 6.28 (s, 1
H, 4.43won@y3 2.37 (m 2H), 2.25 (s, 6H)) 2.01 (m 2HCT/ESHMSesn z 524

(MH). Br Cl | = -\ ~0C O K2C03 N 4a 8a O 1) (CO0)2 2) NaOVe N 8b O

~NH2 ~i N - F d 48
Usi ngI t hJe proce @H% é&lé%’iw C%&T@ﬁt hé@hnggprl at e%(:'oeﬂg aggog?artl ng
materi al s knowg(Oy-O-(Os8aiyl, I-C(aO)-NHZT, lc(e((_ayNH Tﬁ-,[‘b@alkylg)@@@l):lNECQB)ajkw]zpr esent

i nvention may be repared i ncl u di ng mte

a i[ﬁdg |3 é di lrr;et ﬁ@zaﬁﬁmégb p’%z(g ! r$@aﬂhl-1@4 g¥efkyh- @QZHﬁKQyB)flk';l’ﬁz and
-E;_[l;i[l?r(diylnet &F&Hlaﬁﬁl'éa pFlS?J" ]héi&@ﬁ@tépﬁﬁl‘ﬂj' 4“?'?)1(3&%§)ﬁ9ﬁ°6Meny|) 1
I[E ?3- ;)c/)rr]op enyl rh}@lk&r}@ Fsgik&’l] E%f fr¥|3((8'1' %Ik rr‘l%e{)?% l?qu

ndazol - 3- yl-|C{s)etkylhe@readl;5di one 10 Exanple 9 ES-I\/IS mz |; M) 490 504
3-[1-[3-(di met hyl am no) propyl]-1 Hindazol-3-yl]-4-[1-(2- propenyl) 1
dazol -3 yl]-1 H pyrrol e-2,5-di one (Conpound 30)

;E);llrEgI édg%%%%}%ﬂqéf@t%m g%lgﬂd]‘?%ﬁgbgﬁone (@)zmc)und

(o)}

TUFPIFY

3, 4I bi s[ 1- %r{ﬂ (Hi,il—t)pWhWth@prmbnm thmtloneloft¥ and &Zisl © 2yl thebother is
2,5-
yrr O10e IIected (fromn?he group %onsnstlng of O, S, (H,OH) and (H,H); and,

R® is selected from the group consisting of:
hydrogen, halogen,
C1.salkyl, Caogalkenyl, Ca.galkynyl {wherein alkyl, alkenyl and alkynyl are

optionally substituted with one to two substituents independently selected

e
193]

from the group consisting of amino {substituted with two substituents
selected from the group consisting of hydrogen and Cy.salkyl), cyano, halo, -
hydroxy. nitro, oxo, aryl and heteroaryl},

aryi and heteroaryl {wherein aryl and heteroaryl are optionally substituted with.
20 one to two substituents independently selected from the group consisting of

C1.salkyl, Cq.galkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and C4.salkyl), cyano, halo, hydroxy and

nitro};
25 and pharmaceutically acceptable salts thereof.
A compound may be administered to a subject in need of treatment by
any conventional route of administration including, but not limited to oral, nasal,

sublingual, ocular, transdermal, rectal, vaginal and parenteral (i.e.

30 subcutaneous, intramuscular, intradermal, intravenous etc.).
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iodine {21.3 g, 84.0 mml) was added to indazole Conpound 9a (4.95 g, 42.0
5 mol) in DM (80 nL) followed by KOH (8.84 g, 158 mmol ). The reaction
m xture wis0steisx¥ed at rt for 1 h and was poured into 10%PCEHOO 76260 nl),
then extracted with Et20 (2 X 200 nL). The conbi ned extracts were washed

ith t 100 d i ed (,Na2S04 d ted

;Mn va\(l:vﬁoe': o(gr ng&r D3 ggéﬁﬁer&'@a ‘3?%2%%8&'8%5@%&“‘%“‘! t'oan%%r‘/’a?grg (I\a/l
"10 Et 2 f 10

Lo a sol ut ?‘?)%'%o‘fb’ﬁ?%azdﬁegch"g’r?’ﬁ%'ﬁngeé‘bﬁ?ﬁﬁ@’&dwwam@;‘”@e% S

cool ed to (ntBnateheadmied with @ pharm@osaticalhearriet accardingt todcodveotiozdl nin and

| ut f Me3Snd , 12, | THF dd d
over a 10 HAAMTBERYRR! ppdindliG ces: PN seisT EaiEked Wde YATED a: rt

for 10 gi of%rnagaéeﬁn hg@ftlﬁé@?rﬁ%f a@@lﬁt?rddéﬁré@r&daoﬁu B@fien (d2P )

and wat er Q0 nm gani c | ayer s separated, was vvrth water (40
‘nmL) and briongl c@rzm'ammerat)h(Smrtableeplhammmm):a&yrdcmﬁableanardersemamlb to

T e o

ng, 1.27 m@é’rrrer@ﬁﬁﬁ@b@@foﬁﬁd‘if?#‘ﬁé'l—%fhtidbk%f Pfhe?rmeﬁieuﬁbal EX& |bﬁ{%edr on Lett.
1994, 35, 5555) and LiCl (2 ny. ol uene under argon

and Pd(PPh:{))JZJdI&lZeQ by&he@\m@r@ Rharrmamn@u&saocrm apddbeéon m xture was
stirre cCfir.2 nd t ted 25 with EtOAc (150 L), washed
with wgper F’?ﬁf%@“ﬁﬁ% %9?'?1%{ ‘(fgg'eﬁg?r "#en dried (Na2S04) and evapor at ed.
The residue was separated by flash col um chromat ography (DCM MeOH;, 97: 3)

to afford Conmpound 9e (430 ng) as a red-orange solid. '"H NVR (DVvsO 8 7.55
(d J = 8.1 Hz, Msihods. afcformlﬂatlogrpherrpaceutm comppsitionsrave, be;an) 4.84 (s,

21 55 15 201 M0 o P i i B o)

St ; *mn and
then 3- di metdplétanseesnd Bdition, Rdvisadand E&bbﬂdedeVél{Wném'l S)eaﬁeml) was
added 81 “WO 02/ G183 PCT/US(Il /-17G89 portronvvr se. After strrrrng at 60 C
for 161f, Adeperpran.ipd al.eEbarmaceutioal Bosa rares Farentg adisatiensat e round
bottom fla ty g8a I c I . The
resul ting m@ﬁ%es f\;\gségﬁ?%g \g%' “%8"55#‘@# i % uﬁ@al & 1 Et OAc (60
), washedigpétsevdystemis3Voldmeand udited Hy2lietibymah hetnaldrpublisited bp2S04) and
evaporated i n vacuo to give Conpound 9f as a m xture of three products. The
Cormpound 9fMiaicel DekkerdN@i ssol ved in EtOH (5 nL) and KOH (84 nmg, 1.5 nmol)
was added. After stirring at 80 C for 16 h, the reaction m xture was
diluted with water (10 nmL), acidified with 10%citric acid (10nL) and
extracted with Bh@hepgrdy alpharifiaeeatics @osneitidn oﬁtﬂmeeeapinr/amtam |nn lG

~~ dith | t] b NH~-OAC
stirred at m»fsﬂ 65528 1018 for Orle onl @l WIBNERss| AdmiTietationy oY &Y JE
wat er (30 Mslsal B ngﬁné’é’éjtfbawﬁé@jré"Ur Be&hidnts Hf‘éy]@e BRPIGYEd. athed o rdm&t OL\C (3

X 50 ). ined extracts were washed With water and brine, then
dri ed (Na2Sspgarfdrresapmieasduspensiens(i.eTikollpids emelsiers ee@dre@eesiom)

267 3 o B e G bt Gt o
i sol at ed. Mar%@ﬂ@&lﬁ&ceb?é&l@‘%&fﬁ@ﬁgeﬁ@ U%peré'éd\ﬂbﬂlﬂé’ccﬁr%h%g&ﬂg 46 (d,

J = 8.5 Hz, H), 7.38-7 , 6.98-6.88
(m 2H), 5tb@keﬁer81pl=bcorﬂrc’21a®n©s3 ernbutfrarrs esmtl(:@geuts;cel%mazegemfg 4 42

S ks v Torsabqafess mdsedati e © Byl mihiaraien) ot b

§1§ E(3 N615H+H)Z ndg:m vékigleowad tfe%mp&fybdwmxrt@ng@f thelddﬂnpoﬂérh\lb/ﬁe«eawo% \MIIBe46 (d)

. 7.14(d, J=8. rgﬂwrﬁrhforee@ﬁ(z‘wqmé@logﬁﬂem4 45(t, J=6.8Hz, 4H),2.26 (t, J = 6.8
Hz 4H). 2.21 (s, 12H), 1.97 (t, J = 6.8 Hz, 4H). ES-MS nfz 500 2S(|vH+).
W38 02/-16183 | w v.N f2 KOH 9a PCT/USO 1 /-47689 | ~ v N1 ) EtMBr
-2) Me3SnCl 9b Phindelid@rdl frePardtior3dsibh afddr ekiimple, No@dels,rahulbs-N R 9f
~N~ H

capsules, caplets, gelcaps, pills and tablets (each including immediate release,

timed release and sustained release formulations), suitable carriers and
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Conpound 57 9¢e R=H) ~~ or 1 N~ -"~/~SnMe3 | ~ ~-NNH9c 1) M2N(CH2)3C
(1.0 eq.) K2C03 9f 2) SCl 1 } KOH 2) NH40Ac 140CHO- NO+ I \ ~NN,~ JI \1
+ N N ~f WOB2/€ddpound 58 Exanple 10 Conpound 30, 57 and . B8THSQu#mesund 30
3-[1-[3-(di nmet hyl am no) propyl ]-1

mg?aczamyl ]a(ﬁ'ﬂwﬂgﬁlﬂhg @rfs%ré @%ﬁb@ﬂﬁe t@@jlﬁagtS[ grqrnﬂwgwﬁewfsalﬁbﬁgw%py| ]1-1

o 50y bilersigfudhesy Siefdarafing Skl nd i, Because of their pase of
e e h‘“’;'s‘*’f‘”ﬁ‘“t?“a‘“"éra‘dﬁ‘ﬁa@é‘fm@{???'t“e“‘??f@"“"‘e’v%mf%?%' Tes "

- PCT/ USOL/ - PRE8EE 1HioRmy, iy W Wémara@eﬁ}‘ﬁalﬁ@}m%ré ar%gv i on
thUfeSWaserﬁblbgﬁéng(?j%%lt ?%bl@ts%axtbléesrhq%‘?%%?ed %}e‘i’é‘tld tB@tﬂnﬁ?oéﬁ%ger (25

m.) was cautli ou vigorous stirrin sol ut1 on was
*acidic (pHcﬂemlem coateddryt standafd &ghkigueand stirred at rt for 10 mn.
Sat ur at ed sodi um bi carbonate was added 5 until the pH was greater than 9.0.

The solution was then extracted with ethyl acetate. The organic extract was

washed wi th bri ngd Bhﬁmaéélﬁi&aﬂébﬁn oénﬁ%ﬁ@%r@ﬁgﬂﬁ’\ééﬁﬁuﬁw dd%aégq}:‘ﬁ’t to a

yel l ow solid (0.90 . The material was puri
chr omat ogr aq;gytahie’e(@apgubf powdec.anjgetiol cleaspognfui ahd ¢ihénlike, an amount of
acet at

h d id f ast | ut 10
et amiBomiana S e Bgiery GRSk o GEINAT 41 PLRCNAHUIRR FROEhaltE | somer
Conpound 37K, Mhe Pﬂaﬁnéctéu:trcal é&ﬁwﬁﬂk%ﬁs%’e?é‘lh vﬁwbamalﬁmé?rmﬁt% ged a
second tine (50 g ica) to af Conpound 36 (60 ny): VR ( 13) 8

7.70 (s, 1 umit, em. 5®bdat capsule, p(zwd&r mjectmmcswopswory, iBasz)ponqu)and'Iheo -

(m 2ty eSkpettfdmidolid o0t o fhodiie s Greadirom st gy >
prepar at | veotdbout HoBeh céﬁwrmbpr@w&ﬁb(m&nﬁ@bbaﬂoh mpnfarywm BU%@MN@

84:16:1 ) to afford Oorrpound 37} rrg ~ 7.78 (5,
7.75 (d5 J magbp.given at ajdosage®f from g ov@hﬁi Oﬂ1mqmlkgma530(@loo@apo 4.43 (rn

2H0 . 225 (i1 3y @rdfbekily, Bl ot Mgkl ol fob nichAly) - H LAY

Conmpound 9
and, more preferably, from about 0.1 mg/kg/day to about 30 mg/kg/day).

Preferably, in the method for treating or ameliorating a kinase or dual-kinase
mediated disorder described in the present invention and using any of the

20  compounds as defined herein, the dosage form will contain a pharmaceutically
acceptable carrier containing between about 0.01 mg and 100 mg; and, more
preferably, between about 5 mg and 50 mg of the compound; and, may be
constituted into any form suitable for the mode of administration selected. The
dosages, however, may be varied depending upon the requirement of the

25  subjects, the severity of the condition being treated and the compound being
employed. The use of either daily administration or post-periodic dosing may
be employed.

Preferably these compositions are in unit dosage forms such as tablets,
30 pills, capsules, powders, granules, lozenges, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories for administration by oral, intranasal, sublingual,

intraocular, transdermal, parenteral, rectal, vaginal, inhalation or insufflation
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20 Compound 36 Compound 37 Examral e 11 3-[1-[3-(dinethylam no)propyl]-1

H i ndazol -3-yl]-4-[1-(2-naphthal enyl)-1 Hindol 3-yl]-1 H pyrrol e-2,5-di one
( ConpoundO 12136186 Fol | owi ng the procedure of Exanple 1, uBCHES01/47689

2- br ononapht hal ene in pl ace of 3- bronopyridine, a

1- (2- napht hal enylsgil ndol - 3 gl yoxylic nmethyl ester analog 84 1] ea

(121 - t G183 hreansy ¢m79<qsglyo e@ﬁmagﬁaon ngay\ag preserdeddn aff@rrwuaablreg‘ﬁf

o 1% ghgerugelfpr SheRmanitSiklcRdhy Toripigyap oo Racgt, 7 = 7

1-(2- napht hiad aotive compiund; Bliclohy they Hecam®itsalte aiagrbe adaiBted, toPprovidend ) and
am de Conpound 1f (0.78 ? 3.0 mml) were conmbined in dry THF (20 i) under
-argon and @@@péer%arﬂtl% prdptramuscdlar N®FYAY:- assi um t - but oxi de in THF (12
m., 12 grm)l) was added with stirring over an 8 mn period. After 1.1 h
stirring, the reaction was quenched in an ice bath, 12 N HC (5.0 nL, 60
"ol ) 10 \évashsl Funprepdeng sulid phadnaceuticat cmbpo?.’ihenswbluuas tahletstthered ‘for
15 min and then partltlone bet ween chl orof orm (125 ) and saturated
NaHC03. Th@riactpahaetive ingredignbissmixesth amh@r@afgewéﬁ%améﬁnoe@ and bri ne,
then dried he solid was
then purifi eyq %ﬁ?@%gﬁﬂgﬁ@@@ﬁ%@% UM?QEE“m%%% %‘agy S‘%Wegweg

acet at e: I\/E(ﬂﬁslhldg%ﬁtst lubricants, ahfiaditeréatpanch dlidants 1 S2dtaple mntamdudeqr ange

o S8 GBS O sl BB o
DCM (20 ”L\)Aa/gi ﬁbﬁ'lﬂ%%%%é(@fé&ﬂlat%@ Eﬁﬁag dridd anﬁsgir&lﬁt BYro8ENslicrbsed NL,

3.0 mmol) on was evapor at ~: I n‘vacuo to give
Conpound 14aa(sed3ﬂlug)1tsa(3:mnfe<md>neos|sugacxsmomsajpmsuabouu tod® weighbpergnt n

ter (100 th sl f tizld zed t
the: hydr oot Suods Suics RltRaPRRsey e pefop: mptiet dung 886y 7' 51

I(—Izm) 17H)18 %I@@m@@ﬁ ﬁ]@ar gbﬁﬁ 4 wégﬂ p@%erﬁkﬂveﬂsﬁar( ngutlo |’ﬂ to-D. Ecvkl_ght 76 .

(2 d031 HI5 JGS oezreem Gazrgstl\;agcman(itmammwmsnea@te)zpermgmfuqmltdgzqagnmtg (2 0692 A
m - C or

1.SHO : G, Sé’ﬁgl*4'8‘"'%4100%’5%61?"‘?\10?”‘%933?{'e mcﬁ— mpmsfa@neéﬁ WSe 5 51

IIEII-i ﬁéaggl @iﬁalll?b%lf@“(@mg?{g H?ca?&uﬁf&H?ép?\ﬁ&@“é&iélﬁﬁpﬁmﬂﬁhmﬂgﬂﬁl oﬁe

( Conpound aldiom lactate tmrmirateoamﬂmeehka‘ Eummeénnderasamgacmasl\mmnhludphene

iegt glragﬁ;%ﬁﬁé%@?ﬁ%%ggleé@g@%é%éﬂ%f Ieﬁggellﬁtﬁ_gw gst}lcro el,'g%leﬁe {hyl

20  glucose, starch, and cellulosics (i.e. methylcellulose, sodium

carboxymethycellulose, ethylcellulose, hydroxypropylmethylcellulose,
hydroxypropylcellulose, and the like), water soluble or dispersible binders (i.e.
alginic acid and salts thereof, magnesium aluminum silicate,
hydroxyethylcellulose (i.e. TYLOSE ™ available from Hoechst Celanese),

25  polyethylene glycol, polysaccharide acids, bentonites, polyvinylpyrrolidone,
polymethacrylates and pregelatinized starch) and the like. Suitable
disintegrants include, but are not limited to, starches (corn, potato, efc.),
sodium starch glycolates, pregelatinized starches, clays (magnesium aluminum
silicate), celluloses (such as crosslinked sodium carboxymethylcellulose and

30  microcrystalline cellulose), alginates, pregelatinized starches (i.e. corn starch,
etc.), gums (i.e. agar, guar, locust bean, karaya, pectin and tragacanth gum),
cross-linked polyvinylpyrrolidone and the like. Suitable lubricants and
antiadherents include, but are not limited to, stearates (magnesium, calcium
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Conpound 1c was prepared. 'H NVR (CDCl 3) 55 (s, 1 H, 847 (m 1 H,
7.55 (m 1 H, 7.40 (m 2H), 7.33 (dd, J 4, 55Hz 1 H) 7.22 (dd, J =
1.4, 3. 7wWae2d618y), 7.12 (dd, J = 3.7, 5.5 Hz, 1 H), 3.97 PET/USHy4768he
1-(2-thienyl)-indol - 3-vyl glyoxyllc nmet hyl ester (787 ng, 2.76 mml) and

am de Conpound 1f |) were conbined in dry THF (10 nl) under
argon and (%@Iscﬂﬂjlqrﬁ)aﬁteg&‘éaﬁ'gt kalg waxefy %@&%‘g?hﬁpﬂclﬁ?{%ﬁ%‘&‘mﬁ mrde; 9. 2 ni,

react | on e aeh e Tou kD00 SRy bR, EpBTEIels. il izl o

10 addgdt ﬁ\:ﬁdlm ?Ic?’lca;lﬁ,g?dmm Iaglr']w gmfiﬁ?umgmlm galgr?glsdlfatgmdadggmﬁi)na;ng

- rsna'?ufgt ed l@i‘m&% ghgRnts 4 V\ﬁb@(ﬂrﬁt"%ﬁ E%@I’fbc%o\mﬁtﬁ Ogg]«isﬁi’é?a%tﬂen dr: eg
2504 M

ves purt 11 G By achhar avirer dt St VEBRDS! shotlpldd g dfy <y

~afford ' %@@@m’w@o@aﬁg AEROSITE "“Qgﬁicéiévéal‘a&émﬁ?[fég@waﬁ%d the fkeaor tion

of Conpound 9 vvas dissolved in excess dilute ~- hen frflzen and
| yophl | i zedBwertghers anflavgrants mayrhejadded to chewablmscvd divikeage ferms tgs, ' |

D 8.7 (iibld hefp ity e it Aok . AuBRoflly BlorghfBod 07, =
2H) 2. 90 (oatiflh maY 69 atised Girlapplied% (8 sakd dodfhdtorhfioneasd s (MH:)

Anal . Calcd, for C28H25N502SHCI 1.5 H20 (495.6 559.08): C, 60.15; H, 5.22;
N, 12.88: Hgentifigcagan otémmdrugtpr@ga@ﬁhqtlc purpeses\) Theseisarmersare. 39. Exanpl e

i dor - 5. phQERd Wi T bhafmaceutical active fa prpvide g asgprate,aRpropriate
H-pyrrol e- fahe goiical Qktife Withva ﬂﬁarb Sutiy prafife.Exanpl e 4,
| e- Hdsett phapmaesnical @kctive W p Esiy if |

usi ng 4-chl oroi ndol e Conpound 13a in place of the 5-chl oroi ndol e Conpound
4a, a m xture of Conpound 13a (2.0 g, 0.013 nole) in ether (50 nmL) was

cool ed [ an | cRbalpRbdd et MRV bllatnfledidPalid g1 ) of

oxalyl chloride tirring under argon ing ye urry was

stirredsat farﬁafmlclq&emnnulm comlpedltubn copfaifingfa homdigemeons nsirilirel mf
nmet hoxi de (1 42 0. 026 nol e) rLanh ydr ous net hanol 25 nL f added
dropwi se t @& W@aeaﬁaewcsa' @ctve pEthepreisent inveekeRP 3 BRakacadicallyy o | 12/ ~G

183 PCT/ U %Qé:égfaan SR ettt “@nﬁ%hﬁ%r@bﬂkﬁfwm%é form ga%c}ﬂbrgé yfe was

t hen quenche y dr opwi se addition stirre m n and
t he resul tl*hg’)ﬁ samplfosmethodsu(a) wasgreapiatione ¢h) diygraatlatioh aydr(cydry - washed

with 30 nL t he The conbi ned et her _extracts were shed with brine and
11 od-ovor HonfigaVBngh fereae InesesRar ISR COnPEsHOURES, orved. | 0

vacuo b g'déﬁng%éﬁ%&dnt id Ahedrt: tﬁatgt)wetaﬁﬁtbegﬁ%éu?édws afsp 8isdld dvisfy The crude

product was us In the next step wt her pur flcatlon A m xture
of Conpoundhralgihopt thee gompEosition seche) thencbropasitioh meawoke neadily(ikgigded. 021

nol e) in anhydrou nas stirred at on and reated

with cesi udp%a‘?q}@iléﬁ%y:eé“@ﬁjos%g% %rm%sts%gsﬁ%pl § pﬂ% qﬂa‘i%%?”é S¥had 'r?eat ed to

50 C for 4 dpiiheaforkiuldtRm edRpositioRts tHerm subdii@edMmtbairfidd dstgjeforasior! t er ed

and washed with ethyl acetate (150 rnL%j_ The filtrate was Eartltloned W th
5

t hree portitbadyrs deaeriied akovaaentaiing enbabewt hd mate abpyhhd@ magtihenas

d, d
vabuo 05 qid R ER T g BRI SHEh TR ek P o Bt SRARARMGNE ¢ " o
as a |ight ymlel ewmpokitioRBInay biseatse ftﬁ*ﬁmlat@dtuhenmmyesmmwmfmlsttofurther
purification. The ester Conpound 'tic and Conpound | (150 , as a

i xture) amRfodREdESEHABSGR AIPVideyalreleasgauoderts) F’\feéreéaam%.awéuah n dry

THF {5 ) fassium
t - but oxi de '?%%a?ﬁﬁb?%?e?r% was aH@g‘ga@ﬂB*ﬁ% @cgsé %H@%Fr(rﬁlﬁ%éd%év abmn
. period. Thecompdner, theslatier beind |attheiforimof ah driverop@pmndreldecﬁmmaermn{é ~
silica rep Iate and el uted Wlth? ure o

S 8.
= 1.

t hyl .
acet at eYre MBERRIMS £anThRSePR)E ‘i‘gFIY éinrﬁ'?jrﬁr'? l?é'eﬁr‘ﬁh'ﬁgtse&)é’%s té’crreébséd and
- washed freed.@ﬁqt sd?ﬁuéh i fife dohiach A BErmika it Mnef c8MpBRLAE @] 448 iNpAcRancl -
The, sol vent wa rermve invacr.io to give Conpound as a ri g t orange

sol i d. ES-NBtovthe dibtdnudtor to be delayed in release. A variety of materials can be

used for such enteric layers or coatings, such materials including a number of
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87 WD 02/-41183 CI N 13a N 13c Br (COCl)2 NaOVe N 13b HOOw C ~O O
OMECl ~OOOWw C ~b N 13d 1f, t-BuOX 13c & 13d ---- THF PCT/ USU1/-17(89
Br CH2CH2 B0 0218ad8%. "~ ( 3d Cs2C03, DM HO N O d v ; ~--v_i PRITUSKNN7689

~Cr~r~l OC~urnd 10 Exanple 14 3-[1-[3-(d irnethylam no)propyl]-1 Hindazol-;
~-yl]-4-(1l-ethyl -5-nethyl -1 indol-3 5 v¥l)-1 Hpyryole-2 5-dion C~npound
51" ) Fol l omkﬁ?rﬁﬁﬁ%@éawg#&s IR61 %elﬁﬁlc}%%?ﬁ%t%ge-h@rﬁ?"ﬁ”ﬂﬁ%?&e&ﬁgpl ace of
5- chl or oi ngpkealate iy nsdtate phiflathte Onfiks bfhyfedliuldsdr e Wi th et her
(50 ) vvag coo?ea’niﬁéllpglnyi ce bat‘%q aﬁd (ter e)}aatlre %Freggowmsey\;ﬁth oxal yl chl ori de
(1.96 g, O pbitsiaten hegdiraayprepyd methylegliulnse acetaje sucainatea, erathaciipteaiidow
slurry was 10 .stirred at. 5 C for.,30 mn then cooled, to - C sol ution of
Sodi um ot RERISRIYES PoBoivEherse Matia Vel BrAyRrBILdbvEre cordiiprsias
added ds opwingiehkdikehes sfhineti rslaase tapRts ﬁma@tcbl% benﬁlédg@y fllfedbatting oA xt ure

was allowed to warmto rt. The mixture was then cooled in an ice bath,
* quenched byetasanilationdsing slightly spithde of Brsohble swbpstances da spbitiop (which The

resulting three 15 phase m xture, was. filtere | j ds. wer hed
w th wat ertf?rh%?{veiigrrg'&‘l’alﬁﬁ‘an _ac{soa%mpeglgdgl_gr@égpa?fﬁg@mﬁﬁ@mg&gg%&oiﬁﬁ| og of
Conmpound 4%&8(@h@h-inﬂ“@e@@%léﬂdﬂ%¥ iMGSpUFeRE the ablie MeédiehyP THdsout
further purification. 88 WO 112/ G 183

materials include natural and synthetic polymers waxes, hydrogenated oils,

10  fatty acids and alcohols (i.e. beeswax, carnauba wax, cetyl alcohol, cetylstearyl
alcohol and the like), esters of fatty acids metallic soaps and other acceptable
materials that can be used to granulate, coat, entrap or otherwise limit the
solubility of an active ingredient to achieve a prolonged or sustained release

product.

The liquid forms in which the noval compositions of the present
invention may be incorporated for administration orally or by injection include,
but are not limited to aqueous solutions, suitably flavored syrups, aqueous or
oil suspensions and flavored emulsions with edible oils such as cottonseed oil,

26 sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable suspending agents for aqueous
suspensions, include synthetic and natural gums such as, acacia, agar,
alginate (i.e. propylene alginate, sodium alginate and the like), guar, karaya,

locust bean, pectin, tragacanth and xanthan gum, cellulosics such as sodium

o)
n

carboxymethylcellulose, methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose, hydroxypropyl cellulose and hydroxypropyl
methylceliulose and combinations thereof, synthetic polymers such as polyvinyl
pyrrolidone, carbomer (i.e. carboxypolymethylene) and polyethylene glycol;
clays such as bentonite, hectorite, attapulgite or sepiolite; and other

30 pharmaceutically acceptable suspending agents such as lecithin, gelatin or the
like. Suitable surfactants include but are not limited to sodium docusate,
sodium lauryl sulfate, polysorbate, octoxynol-9, nonoxynol-10, polysorbate 20,
polysorbate 40, polysorbate 60, polysorbate 80, polyoxamer 188, polyoxamer
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5?0 1J 20 PCT/USQOL/.L7G89 Follow ng the procedure of Exanple 7, a m xture
of the 5-nethylindole nethyl ester (217 ng) 0.001 nole) and cesium
car bonat W @36183, 0.002 nole) in anhydrous DVF (10 i) wee€TASIw+esh at 30 C
under argon for 1 h. |odoethane (780 ng, 0.005 nole) was then added

wne then di' 2eacE HmBRRNLAS Ribrbr. "Suhic dRBELYIh of ARAFARL BB X U €
The organi c Irejete phérmmﬂmbhgrwindeCIMnaqmabld floosulativigr agargdnolidé bﬁt her

(50 nmL). The conbi ned organic |ay were washed with brine, then dried

over anhydr o8& B@HimH?GMﬁm@emtr@iﬁl%Hpbﬁ%ﬂ e.'spditap GHlarkleg Potassinmet hy |
bstituted I

alear of | TRAREHRLAR TGy Reled RBA Byt pd ool o1

A m xtures of sﬁempgumdte‘rfsoqm dEbaMmlcﬁtﬁvéle(lBanWLeQ:al@umTSéﬂs aluins be

N-et hyl substituted 5-nethylindol e net h}/\l ester

- anhydr ous THBU&jeR Gitraées @rﬁq‘l phesphates (which ¢an be uﬁﬁédmaﬂvgahforn‘h@tloaﬂaw
sol ution of t r QRR d

dr opwi se whi g S H?‘ldri:]éf u%g:‘é‘ @%&%tﬂjﬁﬁ%@%ﬂeﬁg st rlﬁg %%ﬂzarr]é‘ﬂg?

addi ti onal 3limitet to aaablend@e. mahsall; athad| n- prom¢andact—bmtyl)t soicvacitthe crude

product. The crude producfiwas purified vi re TLC_, eluted with an
85: 13: 2 ni xt HHEEHPs: 1‘8%@@!’%@5‘3‘?‘?@"?%@% % ﬁ{CQL bb bgNgRICACIGompound 51
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Exanpl e 14 an the appropriate nts and starting n~~ateria nown
t hose skill edehlnlasrtbaamay g heed mhqmdrpdharmbcethllmamdesage f@%ns, mmmveortheay

;) g 1gr [ega{ gd ( hﬁﬁlg?v%&g% p%t)lﬁ,rﬂgtﬁgluflr gllgae icUlar dc%age H)Erm must F)ﬂe co‘npatlble with

H-i ndazol - 3- Péh deﬁﬁ & hb ki I
H-pyrrole-2, 5 d| one86 ?ébe I"or o- 1- et D ﬁ%#gz ‘]%]MV F“Cks fUCT as{%ﬂySlSrmr
phol i nyl ) pr opyte]rs andailsdisiuidvehitles are best used with suspendmg agents such as

H_lp)Slgrlg: ﬁcéra%%w_;ép%ﬁ?hﬁe_m é?%h%wﬁé rl%c%n?s sgfegreglkonn[l% ILectrSr?'temst hy!

H pyrrol e- 2, GrAboRsgiebid s, ttedmgblutle filrh fd}ﬁﬂﬁgﬁoﬁzmér)s éhd ﬂqeh?ke(l 502 89
WO 02/ A183 PCT/US(II/ ~7@&89 pyrr0|d|ny)prop i"'ndol

H pyrrol e-2, Mwer&@lﬁml@ﬂ lmul@ Sudzflaﬁ svtel, mmlamomgl@ﬂoﬂglycois are best

e S ks s AR b PO Rl e O

1- br ononapht Bahy)vdter %Iﬁﬁ% Sllulbdics) WREr s6luBR pdlyrhetslandphé hive,) Fondol - 3- vl
glyoxyllc methyl ester anal og of Corrpound 1c was pre{l);red ~H NMR (CDCI 3) 8

.60 (s,2Q Hpprenteml admigistatimpm sterile suspensipiprandvpolglipns aresdegirgd. 44+g|und7 40

- 7.20 (m 2

1- (1-napht ny s asubf phrdere? adiriSratiitingbide Hite sgtutgns.emulips ang

am de Corrpouedsgséns(icékﬁh n@otdiudﬁremndat}ons&nl&chgﬁhemgl contaliBuitabl® nL) with 1 M

potassiumt-butoxide in THE (0.60 nml, 0.60 mmol) at 0C to afford an orange

solid (90 ngprewty@ﬁ.aieml%q vhen '@Eﬁ%@%?@ﬁ‘&?'ﬁ'ﬁf@@%lﬂ qdesired, C 15

pl ates (1500 p,; EtQAc: MeOH NH40H, 40:8:1 ) to give Conpound ~! 5 (37 ng,

46% us an orange solid. ESS-M5S mz 540 (M-i*). '"H NWR (CDCI3) 5 8.30 (s,

1 H, 1299 (m 2 Aurthérmdre, dompounds 2f e priesknt invesdtior( aan bel)adnﬁnmﬂereMn 3H),

7.14' (dd = 7.4, 7.5 H, 1 H). .,6.95 (m L B..7 dd, = 7.0, .8.0 Hz,

1 H) 6.61 (@n lgtran%sqidgfagq_qujnl_gla tgﬁlc?ld,gee gfz slﬂ}tgbgz mt(’72 éaw veﬂq}es Vg (m

2 2 12 S

S 11 {3 (ot mePRTamel i BRohts, (RplonfpeallhRSutih are wel known o those of 1y -1

H-i ndol 3-yl prdjnarym}mlfmitbanal?o El‘odmaa@r@m@emdinlh@ fczrﬁ“l Eba transdermai delivery
rocedure of Exa |so i ne.in.place ,of .

B ot ommpyr § cweie, e dmidishdion of & e Ssd i, B S5S S eontipuous o,

?26” 29&30?2@&%2913% |9|_16té’|’ﬁ'ﬁttéﬁt‘?ﬁ|@fu@ﬁouf He%a@@%}ﬁer}é 294(5m(51 I%DH); 72- (7%

. 2H), 750(n)2H)’729(m1H) 7.02 (d, J =8.3 Hz, 1 H, 3.96 (s, 3H)

ol ) and am de GuBRRe s ST Pt Mt e 4 B @9@1‘%&6&%%@%0

m) 90 of liposome delivery systems, such as small unilamellar vesicles, large
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WO 02/.G1l83 PCT/USO /.~7Cr89 with 1 M potassiumt-butoxide in THF {1.80
m., 1.80 nmmol) at 0Cto afford an orange solid (250 ng). The solid was
purifi edwsongisd ash col urm chromat ogr aphy ( Et OAc: MeOH: NHROFUSAM474891 ) to
gi ve Compound 16 (100 . ng, 41 %9 as an orange solid. Conmpound 16 was

hyar ocht or HBIAGETeT esidesruliligeee $énaed B heke  |iidsontet &kbe ovs0) 8
9.60 (s, 1g e@fg@ﬁ}é%a jéty'@f’ph%ﬁgﬁolgﬁﬁs v}’uch %s%hﬁ?estérol‘bsteé}XI%ﬁ'\rﬁé 1H,

785(m3 3H), 7.0

(m 1 H, @h%phahrd;ﬂch@lmeﬁaﬁé thel jikg. = 8 0 Hz 1 H) , 4 52 (m 2H) 3.0 {m
2H), 2.61 (s, 6hl), 2.10 (m 2H) . 10 Exanple 17
+3-[5-chloro-2-nethyl-1-(3-pyridinyl)-1 Hindol-3-yl]-4-[1-[3

di net hyl d
0 EADYL 7 00) bl b oot codnart 4 Gosagind

©17.1: i 5 ~monadidnalrantibadiesa@fs rndldmiluel camprsutlodviiah the compound molecules

of  Conpoundid chupisds, g1 Garopowtds olBe precent indEalBh fyaf SR ol g™

used in theg | h
1- (3-pyridi nﬂﬁfégé@@r‘ér?‘g%gé%ﬁblétd:ﬂ%gﬁ?%% Saéyggg/nfégsrég? 'r;/dUdeestbélr[ a{%QZ

ng, O. 0015 nob limjtedrtd palyivinylpgurolidone] pvrar 2epolmer.0. 001 nol e) were conbi ned

in dry ni) under a on.and, c ce M Ssium
tbut oxithe. FPVRVAR R PR AL HEAAR ARG pobr A Y E Ao iR R G, i e
4h, ~r he rQﬁ‘ﬁdl)@?hyﬂténbéﬂﬁ@pbmyém‘é@Bsﬂttﬂed’Wltﬁ pénlfoylessidue. Flihﬁerrﬁéredue vas
purlfled 25 flash col umm chronmat ography on silica using an 85:13:

m xture of thetcnmp@ru@da of $16 peesent ineliommaytiescaupied in a dass Qi oduct . The

laky. so s PolediBinG DA @i SeierRERatRRIct a8 p ¥ ol P
then frozemp Iéyl@ﬂ’mrhb @I?rﬁe@s th%obb%/rﬂimdr(@mtdrmhedﬁsmilymersl'd:dﬂt&inln
(DVBO-d6) 8 8.80 (d, 1 7 80-7.70 (m

2H), 7.185 (two ar rapre vh%uca"rz@I%trmuzagﬁblerrf‘p@avn%m(tbhpf l@ct-lri9 (WthBo 4.50 (t,
2 H), 3.15- 1 ,
3H) . NS TIETE! %éﬁrp(‘ﬁi“)'d by 4R ‘Eﬂ’/'i‘? fifehs 'E%Sﬁr%%é‘ﬂ Wi Sbkoycad853:
3-[1-[3- (dle'@trbmbﬁmeo@mbméde {1 kkdr@@mlon%mh}nert lené Tapbdnatb @i Byl ) - 1

Hindol-3 yl|-1 Hpyrfole-2,5-di one (Conmpound 34) Fol | owi ng the procedure
of Exanpl e dioxarsRrone)s anhd@watwearoﬁmmethmr@ carbonats, @rnﬂle;miaf’rmcac{b of

anal og o dbitgslations - REYeIBrarAe HieeAR NG, BrdPibrato Ty, 255 . H MR

(Ci)gl ‘;’)282 (n’\%@ Aﬁfaléra{'& 1Agd%< %n-ﬁwre (|ﬁclﬁalr@5its dm@ﬂ 5851628 53 (m 1 H),

tetraoxacyclotetradecane-7 14-d|one) 1,5~ droxepan-2-one 6,6-dimethyl-1,4-
dioxan-2-one, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of
hydrogels and blends thereof.
25
Compounds of this invention may be administered in any of the foregoing
compositions and dosage regimens or by means of those compositions and
dosage regimens established in the art whenever treating or ameliorating a
kinase or dual-kinase mediated disorder is required for a subject in need thereof;
30 in particular, whenever treating or ameliorating a kinase disorder mediated by
selective inhibition of a kinase selected from protein kinase C or glycogen
synthase kinase-3 is required; and, whenever treating or ameliorating a kinase

disorder mediated by dual inhibition of at least two kinases selected from protein
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10 The 1-(5-pyrimdinyl)-indol-3-yl glyoxylic nmethyl ester (219 ng, 0.78
nmml ) and am de Conpound 1f (150 ng, 0.58 nmol) were conbined in dry THF
(15 i) wwwlersdnsdrogen and cooled in an ice bath as 1 M pBCBERSHUMGE?

t-butoxide in THF (2.3 nL) 2.3 mml) was added with stlrrlng over a 5 mn

bor! SFMAL%@@OBM%%S&%&QH hge KMASE 4 e G anafe pariolaMe st | o
was di | ute Fgrlgﬁﬁﬁé 8F air&eﬂér g f?ﬁa%‘ag&% rhédlaﬁédwsﬁecwoo?» (2 X
r| ne ( hen

15 ni) and evaporated in vacuu to a

sol i'd. The islgibitidnwia kioasd sadcﬂa;zl ffdrasphotem kimase @ anptatgindgihysd & p-IL, 7: 2;
DCM MeOH: NH40H) to afford Conpound 34 (0.069 g, 2.4% as a red solid. The
- product wadraieizkinase ¢ n of giycegepaynthiasenkipase:3p is re@tirad; gpdnwhagever

Iyoph|I ze ive {

oD e ot g 2585 g et R BB oftodh
'J =8. 36 HZ t»‘q'ohﬁnas-és“s%le?ctééfrbm pﬂotélh kifagdClo, 1;f5rofélh kitdse 6-BA Kn?otelﬂl =7. 76 He,
1 H), 6.49 {d, 1H, 6 (t) J=6.83) 6.99 Hz, 2H) 3.09-2.93
(m 2H 2. mdse,C@I-d)rglycd@amsmhase kiDElpe-3FSisVBquired.492 ( VH) . 2 anal
Cal cd. For C28 H25N7021. 73 HCL1.89 H20 (491.541 588.67): C, .57.13; H,
5.23; N, 16.66; Cl, 10.42; KF, 5.79. Found: C 56.76; H 5.50; N, 17.43;

G, 9.99; KF, 543 gasﬁgé&eeof@f)ﬁgnﬁa&em §r<§ g@éﬁﬁ Bmﬂé%r%érﬁ’tyh\]rer&lon

H-|ndoI 3-yl]- 4[1 ridiny 1 Hindazo H pyrrole-2,5
( Conmpound 5Aay lﬁhevanadmiveBaledg rgrgey from atwuty.7 B}g‘,’@ratﬁcﬂJtm ,@0 mgz;&rrﬁﬁol )

Conmpound 2h .and 3-di.ne | am no _pr.opyl chlarid hdroc Ior|d 044 , 2.78
nmmol ) were 9 ra%g)zq @Eﬂg&i/prg{%@@ ﬁ%ﬁ Egl(’

cooled to Jgg"bér;a'ﬂ@lt'mlmaﬁ'a Bér m'%d“%ré‘iﬁé@raﬂveinrtﬁ@%ngﬁbﬂ essel

was pl aced |n an ol | t 55C for 20 h' and then cool ed to anbi ent
t enper at ur grormiabosbl wag tmabewt 210G egipel adulidownasEenday. wesieeal with wat er,

h d d d
S vaporat od TN PIEROR AT Hodh Mg bl B bhiided it BTl S SFE 0S|, 20
flash qgl urapritdikiMgy Nb@l 0165, 0.1, 4.5, abfzrsds@mwnm 0.926.0E80 95100/ 15289

(MH). Foll ow e procedure for convertin ound lato Corrpcund 1
b, the 10 |m2gﬁ@rmbﬁ&bmﬂug@@9(®§ber@twamrﬁ%en§ ardlse spmptaeaticn t h 3

o)+ Compoie BN e oddtole BBk b IR RN R oty
10:1) to aamannt&sflthddrﬁg%rsl\@dmazuyzéﬁamuwadosblgb!ﬂ@él@@bﬁ) aBo@t cloms 1H,

8.62 (d, J = 1 H). (d, H{Fk (m 50 S (m
2H), 7.3Q mg{kg tp ‘aout 309 nug/bg of bpvywmtnmdﬁg afepa @Mé@@ﬁéngﬁ 'ﬂ:_fiemrrpl en

, th t d 19b
(37 g 2o, EPURG! iko T pbigy Tomgliloribddy .ne%h‘aﬁ%hd‘%/e@ﬁ%‘oﬁ“?sﬁf’ﬂﬁf’“”

t - but oxi de preferablyFirofh &ifouti.1 thgikg to alodbyt 3 makg of tﬁfdygwelghapewdme pr oduct
[T ath col urhOVATBHREGIY PO R Rte HEER ygHtion My e AdgEessd i Aen
di ssol ved 'ﬂrﬁ%%ﬁd’s@?rtha%taﬁvgg %g/%%yehm% umsf@eahednwoochl ori de

salt. ES-Ms 8.54 (m 8.31 (s, 1 H),
7.90 (m 3Higses & tivo, th?rlel)a orfogttirped dally= 7.4, 7.7 25 Hz, 1 H, 7.11 (dd, J
=7.3,7.7H, 1H, 669 (d, J=7.4 7.7 Hz, 1 H, 6.23 (d, J

ot

Optimal dosages to be administered may be readily determined by
those skilled in the art and will vary with the particular compound used, the
mode of administration, the strength of the preparation and the advancement
of the disease condition. In addition, factors associated with the particular

30  subject being treated, including subject age, weight, diet and time of
administration, will result in the need to adjust the dose to an appropriate

therapeutic level.
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=80Hz, 1 H, 442 (m 2H, 3.08 (m 2H), 2.73/ 2.75 (2 s, 6H), 2.2'1
(m 2H). 93 WD 02/1i 183 Me2N(CH2) 3C1 PCT/ USOL/ ~7(89 2b NaH O Ove ~O N 19a
N Me2 O WOHR/1618IN N 19b w N H 3- (1-benzo[b]thien-3-yl-1 PCT/US01/47689
H-indol-3-y|) 4 [ 1- [3 (di rrethyl am no)propyl] 1 H Comg~o~und 59 Exanple 20 5
10 15 Br i gﬁeb é) K ~N/ ~/ 19a + 19b ~ ~ N N THF |
'l N NMe2 i ndaz b\’;ey'laf'ml‘ﬁ-li@? I"E)mﬁ Q’S§3’H|S<Pﬁ§'f‘@€3%d2ﬁf@jc'6|6}|ym Behemgst he

procedur e ;éfn JdE24 fos] aaé'é's‘?&lo%vé)rombenzo[b]th' ophene (3.64 g, 17.1 mol}

in place of 3-bro pyr| (3 benzo[h]thlenyl)-lndol 3-yl glyoxylic
met hyl esteyTRnal og af CorguHyd Hebai ned as a yellow solid (0.97 g,
69% . ~H N CDC13)88 5 47 (d, J=7.9 Hz, 1 H), 7.91 (d,
J=2.7 Hz, 7.60 5" ”é‘?er ?'bfﬁn'(‘m 6H), 3.89 (s) 3H). ES-M5 niz
336 (M§+} D e 1- (3- =benzallbﬂllbmree’§Ha)16| ndol 3-yl glyoxylic methyl ester
(272 my, OppEnmol ) and arg 450 nmg, 0.58 nmol) were conbi ned
“in dry THF ) under n| |n an ice bath as 1 M potassium
t - but oxi ded'ﬁS&HF (Z.3 mdl mg?by é:Q/vas added with stirring over a 15 min
peri od. Th&DPBActi on as vﬂhyﬂedednmmemmtaasetlcaeldi at rt for 3h. The

reacti on wagspal uted with e‘iﬂ Ien)(‘gs %n hyl acetate
(138 m(ré and washed with Y %ﬁbﬁ gsat ra (56 L) and
bri ne 6 then dried 2S04) and evapor at ed |n vacuo to provide a

solid. The I—ﬁ?ciPES was pur i f4-&thpgrddyatiyl)ebpiperazine ethhoesdfomic 48d. 5: 0. 5: 2;
DCM MeOH: Negi@H) to afford ,ﬁm@g@und 60 (0.12 g, 40% as a 5 red solid.
Conpound 60, was di ssol ved I n N HCl : CH3CN (2 1), then frozen and
| yophi l'i zeff to give the hf&PBbﬁW?'@é“@alt 'H NMR (free base, CDCI3) b
8.29 (s, 1TGA 7.94 (=, Jficklormcetictddjd 7. 75 (d, J=8.2 Hz, 1 H)) 7.60 (s, 1
H, 7.%57. m 5H) 7 2 H , 680(t, J=7.2 Hz, 1 H), 6.57 (d,
J 8 0 Eg ?FEE %Fa@ﬁdmra  2.26-2.13 (m 8H). 1.89-1.62 (m
ES- M5B 546 ~'o (M-W Uorﬂﬁaﬁf'cé‘é cd. For C32 H27N502S1.03 HCl1l.75 H20
(545 66/ 6IMSCHN.C, %62. 53rimathsilyldiakomethat® Cl, 5.95; KF, 5.13. Found:
C 62.32; H 4.98; N 11.53; C, 5.93; KF, 5.11.

General Synthetic Methods

20 Representative compounds of the present invention can be synthesized
in accordance with the general synthetic methods described below and are
illustrated more particularly in the schemes that follow. Since the schemes are
an illustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various

25  starting materials used in the schemes is well within the skill of persons versed
in the art.

The following schemes describe general synthetic methods whereby
intermediate and target compounds of the present invention may be prepared.
30 Additional representative compounds of the present invention can be
synthesized using the intermediates prepared in accordance with the schemes

and other materials, compounds and reagents known to those skilled in the art.

In Scheme AA, the substituted indole Compound AA1 was arylated with
35 an appropriately substituted aryl or heteroaryl halide and a base such as

cesium or potassium carbonate and copper oxide in a dipolar aprotic solvent
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Exanel e 21 15

3-(1-[1, 1- bi phenyl ]-3-yl -1Hindol - 3-yl)-4-[1-[3-(di net hyl am no) propyl ]-1H
i ndazol - ¥@b¥/4618H- pyrrol e- 2, 5-di one (Conpound 61 ) fol | owPET/USHE4798%0Ccedur e
of Exanple 1, using 3-bronobi phenyl (2.13 nL, 12.8 mmol) in place of

3- bronDpyrldl 3- he do Xyl i t hyl ester
anal og of ﬁﬁﬁ%ﬁ“@‘@ﬁ%%%&ﬁ&gxﬁ@ 8 WHW%M# aélaft)’atgg“ﬂ 77%. 'H
ngg gcggl@rﬁaﬁ/l%hﬁfﬁd(ﬁna}né’ﬁrotu@séﬁeﬁ@suﬁlrﬁs%?etﬁ?betilaeHbr DGM2nd- 62 (m 4H),
1-(3- phenquwmehgdwltmsmdlummlet@)qde(w aﬁommmtemewate(gwxm ester8l nmol )
and am de (r'ﬁ)rrrBound 150 ng, 0.58 mmol) were conbined in dry THF (8 25
L) under rY@BEERAd -cooled in an ice bath as 1 M potassiumt-butoxide in
THF (2.3 ., 2. 3 mmol ) was added with stirring over a 15 mn per'pod. O\fe
reaction was warned to rt and stirred at rt for 2 h. The reactio

*diluted with ethyl acetate (138 rrL)) washed vmth vvater (2 X 28 )/,
sat urat ed NaH n) Rial (Br)i ne t (Na2

evapor at ed RHB0 vac t-g—gwe—a R : !he SOH—d‘—V\ﬁ?'puRl'f—é‘
col um chr omat HA0Naigeaf f or |q
(0.099 g, 309 as a Hed so |d Corrpound 61 [was then di ssol ved

HCl : CH3CN (2: 1AA1 then fRezamyland | yoBA2 i RY to give the hyMd ‘Jé)chRorl de
salt. Igl NVR (free base,nht&ro rW)OZ/ ~1~183 PCT/U SO 1 /7689 CDC 3) 8 8,34
(s 1 H; 7.80-7.38 {m 13H), 7.26-7.08 (m 2H), 6.77 (t, J=7.28, 7.25 Hz, 1
H), 6.46 (d, J=8.05 Hz, 1 H), 437(t J=6.92, 6.96 Hz, 2H)) 2.22-2.10 (m
8H), 1.85-1.78 (AmotRbY intéinddatd CoRfpoubhlAAS V\/éfsqbre §?éd:ﬂon'f Qémpound
C3sH3~N~021. 14 HC11.98 H20 (565.661642.92): C) 67.26; H, 66; N, 10.90; 5
Cl, 6.29; KA1 ylaaacylmwﬂh@xa%cb@rlda folowed by treedment w@h sogitBo; KF, 5.19.

Usi th th t t t

materi als RS e oG eshtGaRReRRE WAL M ES TR SIS brcsent
i nventitgn n@h b@ aibmb@ﬂwanéqhmr%sndo%nmﬂéné e C@mdem Nga®. ES-M5 mi z
(MH) 72 3-[1- [3 (di net hyl am no) propyl]-1 Hindazol -3-yl]-4-]1- [3\%3 572

t hi enyl ) phenyl]-1 Hindol-3-yl]-1 H-pyrr@klﬁ 2,5-di one 10 Exanpl e 2@Me
3-~[1-[3-{4-norpholinyl)propyl]-1 d 3y|] 4-11-(3- pyrlgi_n
Hindol-3-yl] 1 H pyrrole-2,5-dione .Oound 68) Following t
for converting Cohp@@@6l),1 a t onpoundVl BrCHIE,BES Lpdazo
(1.58 g, 9§g\q|)i DNE(ZQ; Donb edmﬁéﬁi -Rhngr o
(1.62 g, X algi{”coole -8 |ce bat h, s 95% NaH

(0.25 g, 9.90 mmf %dded porti ¢iwi se over a 20 mn gﬁg‘% od!'_The
reaction was stirred at anbi enAAdenperature for 10 m n an hen pl aced in
an oil bath at 55 Cfor 2 h. After cooling to rt, the reaction wgg

cycedure
npound le
| mor phol i ne
m hydri de)

The intermediate CompoUnd AAG6 was prepared from Compound AA4

15  via alkylation with an appropriate alkylating agent under basic conditions.

0 OMe
o)
RIBIC) ol T N\
AA4 A~ R'=alkyl, anylalkyl,
base heteroarylalkyl, alkoxyalkyl,
ARG }I?1 rylalky yalky

dialkylaminoalkyl, etc.

The substituted 3-indazoleacetic acid Compound AA8 was prepared
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20 diluted with DCM (200 nlL), washed 3 tinmes with brine (60 nL), then dried
(K2C03) and evaporated in vacuo to give an oil (2.60 g). The oil was

purifi edWyoX¥46as8h col umm chronmat ography (Et OAc: MeOH: NHAOHPCBUSMLIMH7889) t o
afford a 1[ 3- (nor pholi no) propyl] 1 Hi ndazol 3-yl anal og of Conpound 1f as

wh l.i d d f EX I 1 h
15 ( ror olT6 ALBVER G Roud ARE by 4B RiSHe s dnd phaBner e, | "°
Conpound 1¢odraf8 fBlowéd @¥W8@uétl\)é%®h§ét'|drf eﬁdéwbé%cbﬁd.ﬁbhs . g@r?‘%t 1n'V'

pot assiumt-butoxide in mmol ) was ad over

reacti on sti. rdeMe’doChenh 19% 3éa?dt5|5¢nT\hasatﬂt$ ConVImlmd AAGM& coupled

and then pAIRCAMMRIBDANGrSKUE nERsOlh soWst susteas Ham Eicsldiielen The
or gani Cs SOlygdirLA dWRFdMRH %éﬁthk\e Bid HS@S“SS‘ %rsbamﬁudé\@tsﬁ%n @nd evaporat ed

in vacuo to grve an"orange solid. T was puriflied via flash colum
* chr omat ogr dplwydrbxytetr@adri - NBBINto giveBamjde GOmpmlrﬂoAABuwmo&SNaﬂGO nmg)

629 id. Co 6 di HCl, th

f ro/()zeﬁsaﬁg AR D A S PRIOPHBLE G Y GERY etk Toey P 0c ) & basertchias oo

(IVH+) 8.39 (s, 1

1y @N&WQ@B g&?ﬁwnﬁzgle?éo@ouﬁd'ﬂ@@a@%ﬁ?tﬂ)%'ag 25 im1 1)

7.21 (m 1N—1)—a|k7lan§d (mlajdr)LaI)Id &N2Balkylated (minor) products.

(de¥677HzIH) . 47(d, J=8. OHz, 1H), 4. 54(dd, J=6. 4, 6.4 Hz, 2H), 3.98 (m
%5 (m 2H), 3.38 (m 2H), 3.15 (m 2H), 2.94 (m ,'?H), 2.25 (m

2 1 Ex | N ' i
A e L

H pyrrol e- anl)BbdlpDeﬂared tmmlg)(nmm;itﬂ)nMAABI Coempourgl AAS gr@aredourd KAGEanpl e
1 for conbini un ~~0 1f to obtain a 'target conpound,
the 1-(2- né%&ﬁ%ﬂwﬁﬁﬁb% "'98?/?7 Wﬁ)%qﬂet hyl ester (296 mg, 0.90 mmol)
anal og of Conpound 1 c (prepared 7~J in Exanple 11 ) in THF (6.0 nL) and

t he 1-[3-(norpholino)propyl]-1Hindazol-3 yl-(226 ng, 0.75 nmol) anal og of
Conpounfl 1f (pr djyer ester ﬁ:oﬁzmqﬂdeAAZ)(Mner@nch'mblanmfyI/\ot heterdargh trasys bam
t-butoxide in THF ﬁ_’f 0 n_ .a crude groduct he product

was flash égnetrd vgth the @BI%CQMP@U@QM&% 'Ffe (6D arjotiugolyerksual 8% ange

solid. Co W O gn.and

I yophi l.i ze to aﬁ &@étlﬂbéﬁﬂg"%ﬁ?on g gg}wt%s?)%%g_%wtgég\%éﬁ?z’bgw (M) .
"H NMR (CDSIQBIurB(thNHIz,)tosgi\‘Be 3dafget Gdfl)1pom&1dAA(1d Altsrn&tlﬁelylzmelﬁslt&er -8.05 (s,
1 H, 7.98 (m 2H), 7.60 ( m6 wéh HL_675 (dd, J
= 7 3, 7.8 PQUWWMV(QPC defB"ei' "I@OL"E’ 6/3\19dwdey opghasis 4 He,

4,
3 [1 (%ghy %géﬁgbﬁ%{ﬁ @ntﬁ)'gazuos% %ﬁlﬁ(?‘rﬂ%ﬁo??&%ﬁﬁgﬁg% esrgit
H-i ndol - 3- yGdmpotrhg WALl mmrémbmmmapmmmmctgmso \ie @8ter1 G183

PCT/ US(11/-47G89 Th I d 1 5 6 I rrb d
Wi ih o et] fambousd SAGMITRE T [ sasien Tematuhrrpit e rvaRb ol )
th f
Ihn Thg ﬁlr iture vvaﬂél cooﬁg%”f"él)garu}};ll %tﬁa%géggggy;mgggﬁdﬂgéﬁgo%ﬁp EI?rOA

several S thasicsconditions yagive d taygatCovapound A tieds tnel prakiced Wi th bri ne,
then dried
25
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(Na2S04) and evaporated in vacuo to provide an oil. The oil was purified by
flash col um chronmat ography (95:5:0.5; DCM MeOH. NH40H) to give an am de
ConpoundwiR/{6380 g, 100%. ~H NVR (CDCI3) b 7.65 (m 1 HPCT/PS®3I768% 2H))
7.13 (m 1 H), 6.53 (bds, 1 H, 544 (bd s) 1 H), 4.44 (t, J =6.82 Hz,

2H), 3.93 (s, ~'U 2H), 356(tl ﬂ Hz, 2.08(m 2II-_?) 0.89 (s,
91-i), 0.01 (s, 6H). ES-I\/B m z The O,
1- (2-napht hyl)-ind Hevt hyI est ey 0 3 g, 0. 4U nmol ) anal og

of Cor npound 1& npound 24b (0.1 g,
15 0.~9 mmmol) r argon and cooled in
an ice bath as 1 Mpot apOum t |de|n THF (1.4 L) 1.4 mol ) vaas
-added with stirrin er aS% | AfterAA@ min, tha reaction was
guenched in an ice bath while 'ﬁg 2 m., 24 mmol) was slowy added
over a 2 mn period. The m xtu tirred for 5 mn, made basic to
“slightly basic by the addition 20 of 3N Na
organi c |ayers were coMp,H and washed wi t
then dried (Na2S04) an@Qfyaporated in vac
49% as an orange flakiHQBt i d. i

a_redrn e11)

and extracted with Et QAc. The
sat ur at ed NaHCO03 and bri ne,

o afford Conpound 84 (72 ny,
was NHen purified by flash col um

chr omat ogr aphy »4:0.4; DCM N\, ,~H NVR (CDC13) ~ 8.34 (s, 1 H))
7.93 (m 4H), 7778 (m 25 2H), 7. J,N 2.13 Hz, 1 H), 7.58 (m 3H),
7.44 (m 1 H), 7.16 (m 2H), 6.78

(m 1H), 6.50(d, J=8. OHz, 11-i ), 4. 47{t, 3Hz 2H), 3.40(t,J=5.8 Hz, 2H), 1.89
(m 2H). ES-M5 mz 513 (MH). 98 02/ 11183 NHZ Br ~OTBDMVS 24a | ~~NO
le ~ N Cs2C3, DWF, 68 C 24b TBDMSO PCT/ 1J8)) 1 /~ 7GB9 H O Owe t-BulK, O
NOTHF, 24b + 1 ~ ~ Oconc. HO ~ ~ ~ N Ni--~--- -~ NNwl \~ OH

; J

pr ocedure of Exanple 24

(Prepared in Conpound 84 Exanple 11 )
G g r~iaterials known to those

and 'che appropriate reagents an-~
skilled in the at~t, of&t (BOmMRUT [N present invention may be
prepared incl udihd9 but—ret—l i m ted #0: danme ES-M5 mz (M#) 91
3-[1- (4- hydroxybutyl)-1 padendazol - 3-yl | -4-[1-(2- napht hal enyl)- 527 1
Hindol -3-yl]-1 H pyrrol e-2, 5-di ondAd 3 (1-benzo[ b] thien-3-yl-
Hindol -3-yl)-4-[1-(4- hydroxybutyl) 533 1 H indazol 3-yl]-1

H pyrrol e- 2, 5-di one 99 9] N
3-(1-benzo[ b] thi en-3-yl-1Hindol -3-yl)-4-[1-(2- hy

i ndazol -3-yl]-1 Hpyrrole-2,5-dione '! 00 3- I)-'ga
H i ndazol - 3-yl'] - 4-[1- ( 2- napht giﬂ)c_ 49911 ' =
H-pyrrol e- 2, 5- GARBEARSAHHAAG 2 -¢hl or o{/1-

H i ndol - 3y|) 4[1(3 hydr oxypr )-1 Hin p
(Conmpound 74) 10 Fol l ow ng the %rp%écedure of Exanﬁl e 7 aN\I— nmet hyl
substituted indole nethyl ester anal og of Wﬂoum 7a 0.37 g, 1.47 mol)
and the am de Conpound 24b {0.34 g, 0.98 mmol) {prepared in Exanple 24 and
containing a small 99

Specific Synthetic Methods

Specific compounds which are representative of this invention were prepared

5 as per the following examples and reaction sequences; the examples and the
diagrams depicting the reaction sequences are offered by way of illustration, to
aid in the understanding of the invention and should not be construed to limit in
any way the invention set forth in the claims which follow thereafter. The
depicted intermediates may also be used in subsequent examples to produce

10  additional compounds of the present invention. No attempt has been made to
optimize the yields obtained in any of the reactions. One skilled in the art would
know how to increase such yields through routine variations in reaction times,

temperatures, solvents and/or reagents.
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WO 02/ -4C183 PCT/ LJSOL/ ~7C~R9 anount of the N-2 al kyl ated i ndazol e isoner)
were conbined in dry THF (5 nmlL) under argon and cooled in an ice bath as 1
M pot asswony+6bgs oxi de in THF (4.9 nL, 4.90 nmol) was addeaTANSOIH763% rri ng
over a 10 min period. After 40 mn, the reaction was quenched in an ice
bath while 12 N HO (5 nL, 60 mvl) was 5 slowy added over a 5 min period.
The m xture was stirred for 10 mn, then nade basic to slightly basic with

3N NaOH an Bbt%h%:f FGorRREABEESUFHIRFS aHE LS caWiRigied and
washed wi t%’@%ﬁtb%’vﬁf rOrl ne, h’1‘?5‘?’11len ?il'ru%d {RlaZSOg) and evapor at ed

in vacuo t duﬁlﬁéromwhfmampnuriw amd{‘@DI\HVIB s[ee¥p wereaiecordashen fi Brivkes AG d.

R e I 4 M AW AT
Iél) 647.( g§ (%trﬂl\/ﬁaﬁ& ds %‘ﬁ mtjerﬁ&l sthé@rd((@ giﬁ@et?d Q?dddbletJ;c = tﬁpﬂ;t rt%s_ 23||:||) g

-3.52 (t, J brosdBAAPE)- N&IhndESMSrwer@H)acoEtédl\m\ ai\tGaRiétchMHH)mamal Cal cd.
for C231-1~qgC N4CB ) nd: C, -5
63.47; 1, Fhssiromater; melbanowas used forehemibal 1onzation, WilPes BORte; ny! -

H-i ndol - yd %ﬁmé Fﬁégfég%%é{zékgﬁ?&égh%é%t\beﬁé'c?dfhih%hl%ﬂ@é’h&;’a]VG ZAB

H i ndazol - , ne 20 ( Conpound 79) ridine (0.37 g,
4.62 ol ) 2&8& mdmwerimmecFABhyddedér L@waa pgrfoaned wnt’mWhai&ma@ 2bfded to

S0 C 14D 2rim iR dbhofatas: Brparate G Wasmeriomse wikAraieeh DA R dea,

fol  owed by ) 5 mn,
t hen ext rac Ii'cﬁé’l‘%‘F@ C gé%%f% ﬁﬁ%@ovﬁgﬁ@gngl ned%%%t%gé}gﬁ%s\%ere
washed oncesohirhh sllics ¢#li(40463 ﬂh))and%oﬁlmﬁ&tmoﬁ@togréaphyld/asatamdatmdi Witlel (20
m.), then dried (Na2S04) and evaporated in vacuo . obtaipn

3-(5-chlor cﬁiqn%ﬁrﬁmcalgeh didC Qi%ﬂafatlpr[slwﬁ@- ‘FQW@E’W}W@GI thess WMaless) propyl 11

redal ah soltHPPER® (IddsIez8 alb W5, BRaRRRE Ctal i3 At %5 9 e

added tig C%mméﬁtécﬁiﬁ%dr@sl detedliod wa®hi 254 nBMBn (aal\mn)rs ABEUN ddtecterwas
heated at 65 C for then cooled to 100 WO 02/.1(1183 PCT/US01 /~ 7G89

rt. V\ater (@Mcwl@m carried Quienm %ae@%§%ﬁ%§§ewwﬁmc (3 x
S0.ML) ¢ Thes SITH fth BURSONCHC2 SR 8P RSy B U Hetidgie, ¢ hen
ark ol e

dried (Na2 d" BV ApOT At I vacuo was purified

by flash Cqumamh ﬁmasgpawdﬁmé@ﬁyﬁdbﬁtschmebl@bmes dnefford
Compound 79 (25 ng) 25% as an orange flaky solid. Conpound 79 was
di ssol ved in excess dilute HClI, then frozen and |yophilized to give the

) SO0 7 5 RbprssEintifiel G Rp3udes ServbelfoAd) dekhehamds fork: 1
6. §6 (s 1 ﬁbcoﬁn@r{d&oﬂihbl)prééeﬁ&n&dwtuoh wefe éeﬂzed uSIHg thaﬁ@/(_AIS;S] =70
HZ1

et d=o. SRETIARE ™ dndex NarpeiPro Mersiond 5 nomensigturs pofbwais pogray 1. g4

2 E O ~ . a
2T R A o D N M o B Ehpounds 74

O - NOCCsanadad. N~ H~N .N w HO-N~ | 26a DMA 50 C ~~Nf OH Conpound 79
25
Example 1
3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-4-[1-(3-pyridinyl)-1H-indol-3-yl]-
H-pyrrole-2,5-dione (Compound 12)
Indole Compound 1a (2.34 g, 20 mmol) and 3-bromopyridine (3.16 g, 20 mmol)
30 were dissolved in DMF (10 mL) and potassium carbonate (2.76 g, 20 mmol).
CuO (130 mg, 1.6 mmol) was added and the reaction was refluxed under
argon for 16 h. The reacﬁon was cooled to rt and partitioned between DCM

(100 mL) and water (100 mL). The organic layer was washed with water (3 X
60




Usi ng the procedure of Exanple 26 and the appropriate reagents and starting
15 materials known to those skilled in the art, other conpounds of the
present WwEeLtdeh nay be prepared including, but not |im Ped/usot/47epd Nane
ES-M5 mz 101 WD 02/6183 PCT/US01/~7189 (MH ") 753-(5-chloro-1-nethyl -1

it pyrr ol o 2Ok g RS 2 K S0/ EthP BfpHRNEREPl) and e\ aB6FRed i Yadio to
H-i ndazol - 3; gidwrfoil. STHB (;ﬂb@uéhﬂgg Fﬂ*’\é’d vih fiashiima-otHrdmatography (ethyl
Hpyrrol e-2, 5-di one773- l oro met hyl - 1

H- i ndol - 3- \dcetate[hbxpde( 4:1)do IgiNe @eﬁmmn)éeim(za h§ Ig) Brl Ophag a toldrless oil.

i nd I-3- -1 H | e- 2 783- -1-nmethyl -1 .
i ndol - 3- 34 wdp@p%féﬁi’p@%mﬁ%?%ﬂﬁe 3 ol iy DREM (FF ol traatadwith
H
H- P%(rj{)lokg ?oéﬂbﬁ'%ﬁ[%%?(}ﬁ hqr am no; ?géreoaatp cof“lrjlg|arr1]<§j theln 8 |rr>§|d]at

" H pyrrole- arﬁbldnb’rwﬁﬁératlﬁedbr 06cb+ 1Tlrl®stt|oﬂ1IWas cooled to —65 °C and sodium
i ndol -3-yl}-4-11-] 3- 538 nmet h%I (ﬁhenyl met h am noj pr

i ndazol - 3- ynethexi 39r4% eS8 Ozml-é %S?Qg‘?éﬁm%ltaﬁyl) 1
[ pyr ol o JeRctiings shiel RAhEENFY %%%ﬁﬁe*%" Hand fiapevaidrateli o 56

pyri di ne (Qudcuodo aSsl. rfﬁlmé)soh?dldIasremhwmmlh i:bh:rofomﬂmmdﬁ flltéréwagd b. 26

mol ) were added to Co 1.07 2.09 mol ) (prepared in Exanple
241 i n 19HF thediltraty drwg(pﬁapﬁamﬁadmgpﬁ@at@aw 5@cmt@qu<§ezﬁomn%w dctol ed to

Anot h d b
NG (10 o) O B e e < TR ICC R SR a8 LR 3 OBV
Et CAc severdd, § Ene3, 1B1Hzcmplm@@é£tﬁﬁcalwerslﬁ\erEH\a@fﬁH?d? 00¢@, Whh 1 N
HCl (10 n) water'_é saturated NaCl (20 ni then dried
(Na2S04) arfd58{mpd téd&(m\;’déhé (BB FSMS m/z281 (MH").

3-[1-[3-[ (nethyl sul fonyl } oxy] propyl]-1
H i ndazol -3-yl ]-4-[1-(2napht hal enyl )-1 Hindol-3-yl]-1 H pyrrole-2,5-dione

anal og 1gf Qvging tnesl prisedlive desédbe®Ri9praparing €oeFiurkio2eé Qbee‘ﬁxéfﬁpiﬁZ) 591
(MH). Pyrrolidine (1 nL) was added to the
3-[1-[3-( mmgogmqmﬂg&% oty mmalpwas dissolved in DCM (120 mL) and

(0.5 g, 0. PO FRER gy HOBTASH 0N Pkoh ahd BEL (RS FES32 For's 1,
then 20 coahawl}wete added and (he ma)ctmswa@ldmed abhahient tbshpexatupe faronhwi t h

EtOAc (3 x 50 nmL). The, or o) BYVEers orrbl washed with H20 and
br i 16, | ¢ herATOBTIUME EHE8128% & B oRd o Bven e 20 anodhe

d
col im0y deacHdEUas thof sHAEY of W&%&?@Nﬁaﬁﬁ%%ﬁfﬁ‘ %*“E%O"%%d&%s (0.1
g, 18% as fﬂhereﬂeﬁgél‘rfdﬁit«yateswlascdiﬂutédmrbhulﬂﬁl‘ﬁ&ﬁﬁsnkj)ambfllmtédlagaﬂxc%s
AR ( CoaopiDENEslicr was ytraciSdibur ifics wity 840 RariGopy Fo0 ) Tre 2!+ 7"
7.89(m 3H) Jorﬁl%ab%'dheéug%mtr%iﬁ)wés %éfed]wn?h éblaru%'r'): @n%%(z(q dg)8nd. Hz
1H), 4. 47(t, J=6. 2Hz, 2H) 3.07/( H? ? 50 2016 (m

2H)) 1.93 (ewtragted wESawmac@taeE{G(X\/B@@ mlL)sque omnpn exisacirwasdrigkanpl e 27

dth d th Il ed
T the 2 T OBRRGR Seioanatteh i KCEr B Re I BRI Bk TibEReT ul | ©
i ncl udi ng, Ay I@Ehbr'ﬂ@(!)hﬂg 4ridf filkeRed Ne BFfoRPCYIIBLH d“i‘é"@52t9867%) asa
3-[1-[3-[(2-hy ro;%ethy met hyl am no] propyl ] -1 H i ndazol -

yI] 4- [1 ( winitepsol lenyl)-1 Hindol-3-yl]-1 Hpyrrole-2,5- d| one 89

\<wf\

iw

-[1-[3-(4-rrrPthyl-1-piperazinyl)prpyl]-1Hindazol - 3- yI] 4-[1- 595
2nphh|eny|)1H-|ndoI3yI]1I | -py ~ role-2,5-dione '914
-[1-[3-[( %HM%I@U&F\FMW@&E@' “133 mm@byhd DiE (Wﬁﬂ_(ﬁwé’s c&aémed with
I]4[1 (3-pyridinyl}-1 Hind yrrol e-2, ~di one
-[1-] 30 c%dyn@thyqulapprqpylcmpndmbydnocbloylﬂr (2@119,(136 By naync) coczie@ in.
i ndol - yér] |c% tﬁtﬁ%r r@é% s%d?u h%%d@fa%r %12§ 1r?mol) was added portionwise

over a 20 min period. The reaction was stirred at ambient temperature for 10

min and then placed in an oilbath at 55 °C for 3 h. After cooling to t, the
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3-[1-(3-hydroxypropyl)-1 Hindazol-3-y~l]-4-[1-(3-pyridinyl)-1

Hindol -3-yl]-1 H pyrrol e-2,5-di one (Conpound 94) 20 25 Fcllowi ng the
procedur voP2/E8hpl e 25, the ester Conpound 1lc (2.4 g, 8.P6TrosnlY7680Nd ami de
Compound 24b (2 g, ;i.75 mmol) were conbined in dry THF (10 nlL) under argon

d led i ' - ide . 28
and, cool | SedohCel ey MR BS AT 858t NPUAGR o,
reaction was mu)ematmdzlm 1@0 mbrandbbtlhe (5@ nN_)HEHer( dAedk,GOY) artPbVaptated
sl ow y added,over ture was_stirred for 10 mn and

a ro
made basic t & @¢uhiq 9flb%t§repxm‘ {l%htaf@"&wmhdt(ﬁe’w gxt Thetasweaus solations. The

Chen ari ea” ( REREREERERNE N BRAIEX FH0 M s Bty PR w1 G s
1 C-3  5510bih€ thadh. diedl@3 0t} ad8@VapoeR8dikiatiedo lgwd & 88bos®LrPY1.63

chr omat ographi 396 4:0.4; DCM MeOH: NH40H) to afford npound 94 ( 0 g,
' 64% as an oPkndBese ANG ckeps weresambined and pukfied bydlashEolumaxcess dil ut e

(Co30D) b fgr%é’“?n%%ﬁéw%wﬂ%ﬁ&“%%?ﬁmw%ﬁ%"?&ﬂfﬂﬂ%ﬁf <2§é§g ()

J = 7.4 Hz, 64%)as’a Whitetsolid. = 7.6 Hz, 7.08 (t, J = 7.9 Hz,
677(tJ—77Hz,1H),639(d J—79Hz 1H) 440(tJ—63Hz
2H), 3.36 (t, J = 5.6 Hz, 1.80 (t, J = 6.0 Hz, ES-MS m z 464

S LAV 85@%?2@@%%%%%@?%3& %ﬁda%ﬁé@w%ﬁ& N
13.48; C, 9nig;2. Kmmal)Wereldsimignetén BroTEBYNO rak) En@émé@oa?ar@‘ébdlé@wuth

appropriatere an tarting materials known to those skilled in the
art, other c@ﬁﬁ‘gﬁlgaﬁ" 3¢ ql\/ﬁeoﬁﬁsw@m -butaxida inohHRE$-4B1Lp Bep Bimaal) wasl adtlady,

3L i B AR RS A 1 e ugp gt g
|H[1dold 3-yl]- ibel-baihrﬂﬁll‘iHEIlﬁBm mhe42®(5m6} [vﬁas(?eﬁhdagd?'qbboeryé)’a‘rrﬁm period.
i ndazo i soqui no i ndo
¥ byr ol B 5. Ehbirgirire Was, S ?qf 5t hpa TenpatioRppdalybph1
ncecol 3 phydokicfojer (D1, 00 g RAAEOL T o
i ndazol - 3-yl Feltlltl{)n-\n(a}‘rwgshehl wyth)brinig; thErOdiied NaB QL) arld evaysratdoein2deudi one

dol -5yl 1 - B RBHY gl T H'b%@asiﬁw'e%?'fgee@%ﬁ@%? U Ehriiaomay 1 H
i ndol - 3-yl } - ggd ¢ (S @éM‘MEUWN dibo}né;bdr{ﬂji‘é b 78Yd, ]E§8]°/E)Xas e 4.

H pyrrol e- 2, 5-di one (Conpound 95) FoI oW ng the proc dure
usi ng 7-2l ootangﬁxﬂ:ﬂm soligll a%e)odforﬁefc(ﬁbmpounddlaauﬂdmdﬁowgm md@)dcesé tidute g,

U1 cat e o opbar a4t NeRlipao gve bbgNaogtande el SR rring

ool ed o - 5RO M RIS PUL IR B0 RS Gz v Ry then
PCT/ Ug( I '}'/h el?@(m\ﬁ&-{hg’d@ﬂ (v, Bph)i & Bt(, 12![&9 6 @8d(duti, ¥t=u¥ &5, 6’\r/1r9te-lga? I(E)IE) %9 The
nglu?)tl ng sug%efny 0 Y_\%f 1 ‘%{‘\Z/d(gb%ll'gaé\&& (1?“ i"é}»%% Gj'ﬁ‘)ezs%‘l f”&l’ 2Bk ned- wi t h
et her angk ai Msﬂwfd,gﬁque Ahal-CALA! O RIQLENIBLIAICRIL S, e/

Conmpound 4b (13.6 crude 5 pro uct I'n t ep W t hout

further puri 603521)0(5 STa4L blyidH;thhel 8 bcdsDy 240f FroanhIGs 57/061, HWXTZBrN of
the 7-chl oroi g%&l Eﬁ@% ester (3.0 g, 0.013 nole) and cesium car bonat e
(8.5 g, O. 02% 252 iwanhydrous DMF (75 nl) was stirred at 30 C under
argon for 1 h. lodoethane i 0 (9.8 g, 0.063 nole) was added dropw se and
the m xture was stirred overnight at 25-30 C. The reaction m xture was then
. diluted with ether (1 L) and partitioned with water (100 nmL.). The organic

| ayer was separated and the aqueous |ayer extracted with ether (200 ni).
The conbi ned organic |ayers were washed with brine, then dried over

* anhydrous sodium sul fate and 15 concentrated in vacuo to give a N ethyl
substituted 7-chloroi ndole nethyl ester ~~nal og of Conpound 7a {3.3 g) as a
white, solid. The solid was used in the
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next step without further purification. A m xture of Conpound ~f (see
Exanple 1 ) {170 ng, 0.65 mmol) and the 20 N-ethyl substituted

7- chl or ow@o2/¢s18et hyl ester (207 ng, 0.78 nmol) in anhydr ®a3/URhiH471689 ML) was
stirred in an ice bath under argon. 1 N solution of potassiumt-but oxi de
(2.6 nL) in THF was added t@;the m xture dropwi se while stirring

argon. 'The m xture was ther_stirred for an additional 2.5 h [
cooled in an ice bath and efpched with concentrated hydro

(1.5 mL). The Ix\b FRy was &{iNred f n t1?@00[my2t|t| ]
chl orof orm and te ic he s
was washed with bring) the®,di&ds over @;r @ylagddieum sul f at ¢ and

and then

concentrated in .yaacuo to give an ange/g ss (334 ng) . The ge gl ass
was di ssolved in & 90:10 mxture df chl rm et hanol1 thengfijNtered
t hrough 30 a plug of silica and stripped™n vacuo to give a reSidual orange

"solid. The orange solid was purified via reverse-phase HPLC using a

gradi ent of 30% 100% acetonitrile/water (c@nhtaining 0.2% TFA) to €@ ute the
product as a TFA saby. (\%\g]?l salt was free r| ed to give Corrpou (130
1

ng) as a fluff 2/ -4G183 soN¥H27G89 or ange Edl%hiz NVR
( DVBO- d6) Sq@nglm N N7 6 i tNlH)
7.15-7.05 (m ~N6. 70 (t_fg}ﬁﬂ, 6. N, 1%& N4 ML 40 (t,
2H), 3.00 (m 2H).H2.70 (BCC6HOBR.0p (i 2H), Natd (t) 3H). ES-MS mz 476
(MH) . Anal . Ciaﬂ!c'd for C26H2sCI NosQ2T 15 TFAO0.5 H20: C, 5B 17) H, 4.61; N,
5 11.37; F, 10.64, H20, 1.46. Found: C 55.36; H, 4.53; -42; F, 10.61;
H20, ' 1.12. Exanple 30 3-[4-(1-[3-(dinethyl aano)propyI Nef

i ndazol - 3-yl ] -2, 5-di hydr o- 2, 5- di oxo- 1H 10 SN

H i ndol e- 5- car bon| trile (Corrpound 98) Fol | owi\g the pr ocedure of Exanple 4,

usi ng 5-cyanoi ndole in placg -chl or , amoi ndol e (13.7 g,
0.096 nole) inAga 41 ffure wijﬁggﬁer (2 @o in an ice bath and
treated dropw se with oxal ylTgpl ori de (IZ. "N”nol e) while stirring
under argon. The resulting yellow slurry @lr ed 15 at 5 Cfor 30 mn

then cooled to -65 C. Anhydrous net hanol added dropwi se to the
gold m xture over a 30 min pEriod. The m Wedto warmto rt
and was stirred for ~. ~h. The resulting suspension o %2 | ow solid was
filtered and the solid washed with ether arfGbmapound 2l to gi ve a

5- cyanoi ndol e .net hyI cater anal og of Conpound 4b (18.4 g). The crude 20
product was {&Rd the,proredusg of &@m%ﬂtﬁi{?thﬁﬁﬁmépnﬁtﬂreﬁg@&ﬁ and staslingdwi ng

t he pr ocedur f ter
(2.97 g, %ﬁrlaﬁm{@%&%ﬁn&@a ona%eatr?g’t@elc%@g%@g&é ST{@&% nhydr ous
DVF (75 m_) imeentiini may deprepared inuliedingyrtmamdtdimitedhio; | odoet hane 25 (9.8 g,
0.063 rnole) was then added dropwi se and the mi xture was stirred overni ght
at ~5-30 C. Qpd reaction mxture was Name di | uted with ether (1 ES-MSan/z
partitioned with wat er (100 nt_) The organic Iayer was separ ated gMHY)he
aqueous | ayer_ex
were washed wht

h bt 1-Hs(dimet PERS g&’? ¥4
concentrated in VAR Ygnde- ?a')’ﬂt-1é'f HWO@U% diene ed 5 cyanoi ndol e net hyI

ester anal og 4gf 1A solid wa ed in
t he next stepqwn %W n*?élgg&%,?] H&?'pgnqghf g?% ([-1{;‘?-41183 PC? S(11
/.17189 A mixture 0 ®(170 my) 0.65 mmol) and

t he N-et hyl §L3bst3-{5ft:hhbr6 h@pWIdldplb-thmdbyB 3&]34-@1 [8207 my, 0.78 m&A5) in
anhydrous THF (6 (@imetmgamirio)pegyl]n Frindazel-Batllt Hasierole2gn. 1 N sol ution
of potassiumt-bugigede (2.6 nL) in THF was added to the m xture dropw se
while 5 stlrrlng under hen stirred for an

argon. The
. additional 2.9 h 32+%- r@pg'ttatewlbadﬁeqyrtdmyé)m Hdad@la3-ll4nld -faenched 647t h

concent rat ed hydr@metinlamins)aropyllsi Arindazoha-wi- kitiymerole?, Bt i rred for 15 min
then partiti oned advoné@ chl orof orm and saturated sodi um bi carbonate sol ution.

© The chlorofor ed over anhydr
sodi um sul fat ff(i y%sxﬁ ?'(/E: 05 g@_( an gr nge gl asgt%The
orange gl ass was ?th 9 rad| ent of

30% 100% acet oni t¥IPN@/ wat er : cont ai ni ng 0.2% TFA) to eI ute the product as a
TFA salt. ThP salt was freezedried to gi ve Conpound 98 (155 ng) as a fluffy
orange solid. ~H NVR (DVsQds) S 8.45 (s, 68 H) 7.80-7.70 (m 2H), 7.55=7.40
(m 3H), 7.10 (t, 1 1-i), 6.70 (s, 1~ 1 H), 4.50 (t ( 2H), 4.35 (q, 2H),
3.10 (m 2H), 2.75 {s,,6Fi), 2.10 (m 2H), 1. 40 (t, 3H. ES-M- mz 467
(M#H). Anal. Glc'd. for C2~H26N6021. 15 TFAO0.5 H20: C, 58.02; H, 4.65; N,
13..88; F, 10.81, H2C), 1.48. Found: C, 58.34; i-1, 4.76; N, '13.89; F,

10 72 H20 1 58 20 Exarrpl e 31 3 [1 [3 hydroxypropyl] 1

o I - N L
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(s, 1 H) 855(d, J =7.1H, 1H, 837 (d) J=2.0H, 1H, 8-81{d, J
=85H, 1LH, 7.96 (d, J =81H, 1H, 7.87 (m 1 H) 7.72 (m 1 H)

1.45 (m \m{))2/4(88.98 (s, 3H). 30 The quinolinyl ester (280 wgr/BoBEesn0l) and

am de Conpound 24b (260 ng, = 0.75 mol) vvere conbl ned |n THF (8.0 nL) with

1M T 3 ddi f 12

NG gave an %ragdﬁégﬁllk YlrihRIron 1 Ebindasana Ve Using (34ih

col unm’ chr omat ogr Ringlinyl)1&t-ingot-3- Vﬂ@"?H PW@'Q}Z;@'E’GI@S PCT/ USUL11~7G89 an

Et OAc system ,ﬁto\g\ _ﬁ,e? ‘quOBy%M uWiéfbl% tem ( DCM . 10: 1
t fford d Co 7

ZZII sgo?vegrl n ACN g]’\{% (t %L‘P&g Z@%gﬁ I thennF?ggen andWas

| yophi | i zed t22t ha- [h5{6¥(éahbmhdinyl$[abbqu-2!2'ﬂlrfm‘zol E%i]Nﬁ[ 3341/ z 514 ('\63‘9 ~H

Nl\/R DVBO, 300 _ - 8.5 .19 (d,
R 3(3 S M‘%Mlﬂ%hﬁyl?ﬂl{ ﬁwdoﬂ-31§ﬁ7] 1@-de§2 5|-d|t9ne (

‘“Hz, 1H) , 7. 43( rﬁl-gl 37[2@@»%/9 -2§ -gipxed- fﬂn}:ﬂ gumdwwl -ﬂ#&hmdog@odi J=8.0%2 1

H . 4.42 (m 2H) Bl-mirqlrﬁy -indazale¢ tpropipnaldelyde Cal cd. f or

1o S 3 A S it & e |
7 45 EXAI\/PLE 32
H i ndol - 3-yl )28t- [ 3334 dnhélm/rarnﬂﬁd)droéyl]ﬂﬂ-lﬂlﬁaé%l Syll4-5

521
Hpyrrol e-2, 5-di Oﬂfét\ﬁmqgfﬁ/rﬁﬂﬁﬂ)1H—|H\d&51ﬁ?-9f]-e\kp99ﬁ8|‘ér@5]tﬁoﬁé SUg, 8.6

rrrml)lnDIVF 34 ) was conbi
~| - (3- br onoprdhyi $=[2-[3;(dimsethytamineligpy!ir1 briadazal-3tylid-He(te| opent anebQB. 64
g, 3 3.0 nmol} ametoysi- pmldaaylbdﬁ-mdel -B4/1J#1 H-pyricle-@,5rdidne and t hen pl aced

| bat t h ti
:‘lnl ?grgd e\alla or a?‘jj—[g (g‘z?%’" erm:_ alg?é&‘i%h- cbl egﬁrg?rgt raphy
(88:10:2; 20 DCM R¥« (0.'10 g, 35% as a
pal e yel | ow ssz i d3- J'%[Bt(ahﬁbthgam%)&oﬁym!ﬁkﬁ:ﬁdai&ﬁs@l]lzizw 14 H) 7. 54 Agi

Z]tg ? 227 Hz 2 'ﬁgl?y'aﬁmdo#‘sk%] Mp% éff’f’% 2.10-2. 01 (1mH)’2H;1 e

ES-MB i z 23333( |vH3-)[5 C;t@mh‘b(aﬂ(lenﬂdbﬁﬂdpbpt BivlirdH)-[3-ndol - 3-yl gl yoxy8dc

net hyl ester anal @imethytamire)propyljel Hindeznl-Sdyl)-nHEargee,20) (302 ng, 0.90
mmol ) and am de Cdimpeund 32a (150 ng, 0.64 mmol) were conbined in dry THF

(6 nmL) under tr nd cogled in an ice hath as 1 M potassiumt-butoxide
in THFE (2.6 n{g gg$2ﬁ§?r?%§ pé(ﬂé@d")vd}?"ﬁ‘&'ﬁ’ym“ﬁgwg’er a 10 min per96y.
After 2 h, the re%memvm@)grqnyanwréwaml—éml]é -“mardie-218N Ha {3.2 nl)
was sIowa added diottet he mi xture was stirred for 10 min. The reacti on was
diluted with t 2 n),
saturated Na 3 i%ﬁ%ﬁg fn‘?etg{ % p@%@ﬁﬁfﬂ"%en ’/‘gali g@%@%@g@ and414
evaporated in vacu (Pﬁ& al%' solid was purified 108 5 10 WO

02/ G183 by flesh 84liyssfdishetbyiantioo ppdyyl[-9F-BdazollEW Me@HNGHU0H) to s ord a

red solid Corrpoundméi&ﬂ (-Q-d%alrgl) M%dol'ﬁlﬂ]-ﬂw leVBs-fogsol ved in 1 N
HCl / CH3CN (2: 1 thenfrozen | yophi |1 zed flvethe hydr ochl ori de

salt of COnpo‘i?nd 348- BT@@W@BM@@MH@)PI@BVH 1H- 'NNRZfo wi-4Hs@- cDC13) S79) 29
(s, 1 H, 7.95 dmeﬁwseZM@phihal@nyl)ﬂHsn(idl3wgllz-mfzrolek°|9,dlom«=62 (s, 1 H),
7.51-7.38 (m il 2 He, 6. 62
(d, J=8. 03( HZG‘P [7[ %2; Kaﬁﬂ B§$ ‘?@] @ ?ﬂg 79 6. 7?5%
oH), 1.87-1.81 ( dfﬂi‘y theleny -3

C30H23N502S1.68 HE1-[3-(HiRReth§kinit6) p56;iyl}3$H—ln@az§13 OHA-H- (64 69 N, E2104;
A, 6.22; KF, 4. 6§u.n69w1911mnd@r133ﬂj 1fipyfroflp, Mdiche. 95; T, 6.23; KF, 4.69.

93  3-(1-benzo[bithien-3-yl-1H-indol-3-yl)-4-[1-[4- 560
(dimethylamino)butyl]-1H-indazol-3-yl}-1H-pyrrole-2,5-dione

97  3-[1-[4-(dimethylamino)butyl]-1H-indazol-3-yl}-4-[1-(2- 554
naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione

101 3-[1-[2-(dimethylamino)ethyl]-1H-indazol-3-yl]-4-[1-(2- 526

naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione
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\Si~ Br~-N, ~ O,SiwNH le ~ ~ NN CS2C03, DMF 32a ~NH2 H t-BuOK, THF, conc.
HCI 20b ~- 32a Conpound '108 15 Using the procedure of Exanple 32 and the
appropri Weor/¢dgents and starting nmaterials known to thos®CFTRiSh1/€w89 n t he
art, other conpounds of the present PCT/U SO01 L17689 i2 invention may be
prepared including, but not limted to: Cpd Name ES-M5 ml z (MH) 115

[ 3-[ 3-[ 2, 5- 408y dB-¢1-behzd[A)thist3fyi~1¢Bincipi-Bely| 141 -[2- H- i ndol - 3-yl ] - TB

1H pyrr8I9 3-yl ] - imetrddemainolethiyldirbndalzob 3t pyamier2 5-didineet hyl et hyl
ester 109 — WO tT1I2=tG 183 PCT/USOL/-47G89 EXAMPLE 33

3-[1-(3-am nopropyl )-1 Hindazol-3-yl]-4-[1-(3-pyridinyl)-1 Hindol-3-yl]-1
Hpyrrol e- 2, 5-di one (Corrpound 109) 5 Exemé@r Corrpound 1 c (336 ng, 1.2
mol ) and am de_ Conpound prepared in le 32) (200 nmol )

wer e combi ned 3-P-ghipron IjiF[3((§"ﬁﬁt}Wl?r'iﬂ!ép) Rrﬁydd@é)fprﬁﬁdll dbb'ﬂééz@lg'?’dﬂ"lr(ﬂe bath as

1 M potassiumt-but ith stirring
"over a 15 min perio e&ﬁbﬂf\t e’? F{d?fiﬁpﬁl—ﬂégg@ g%i%@%v!ﬁﬁgﬁgﬂﬁgrw After 2 h,
the reagti mswem@ﬁdﬁadog(a@m%o@bhc&%bm 244nd M) was slowy added
and the mxture was stirred for 10 mn. The reaction was diluted with ethyl

acet at e (20¥chiojoraathangsmethanol f: Lwabdure (850 mB) mias, stisrediand ecplpdiCas (74

m. db e t

ol i d. he ‘S prft yBle abtE o B s PSP RR o ARECEMRIn NG S S, 5
DCM MeOH: N%Wlée)o‘@érfa)ﬂdwr%mduﬁﬂ'lelmmtuﬂé)ﬂaé%llaﬂédgo Wit toas afd' Ririgg! 1 d.
Conmpound 109 was dissolved in 1 N ~IC then frozen and

| yophi | i zedcandinged ©veRaighfdisemesiting |'§BF Ve”qV}’-ISRMQV\(aﬁrféT@r%%d wasbes | 8

1y, 2o i et ol 85150, Tl INRIUEC G brz S5, % 50

t, J79 8H5 ( 7, 7 He 20
( .55 (t, J1g-|)$4 mdm)a@gwm w(ép;@'g% éH%%( gFBBMz 463

(M -1+). Anal. Calcd. for C27H22N8022 23 HC13.0 H20 (462 501 597.87}: C,

54.25; H 5-10; ) . EBlA. ; F, . F : . 5. 06;

N 13 it cOMpaliyd 2hd By, Skl et JiMraSuiSne e de, e |

3-12, 5-di hyrﬂbté)%vé'e(bdm@inédhriahBy(M)UBCDMF' (B0 Int) and aeatnd \]VITHCHSlum :
pyrrol-3-yl]-1 Hpyrrole-2 ound 112); 1 Hindazol e- 1- propanoi c

acid, 32 @reanr(aZzB g- @109»96 mol[eih (T Qeﬂthmewag stirregl Hgec @y | - 1

H- pyrrol - 3- e bbi agent
(0. 34g 8%‘Hrn%h)%rép}SlE 5@{5’?‘ %1‘ éf&éﬁpd&%@%% %tr%r%g%aesdr% 43@ %| i {‘e‘( 0. 31
g) O. 664 bk the nGkRiEe Masldtirrdd at ﬁbeenhbghw@hmessltmg weiteadolitls wiere 3h,

t hen anot her portjon_of Dess-Mtiin reage mol ) was added

and 1 ho. i XPUIeHR iiatipad Teriigalp Was RPriicbos tostneoi 698 ok 4 ofhor and
PCT/ USQL/ ~7 T
was quencheéddij mi, '8?‘\@?} g@%gﬁa%ﬂg %%‘%%%ﬁed%ﬁgﬁga{% fagfegr}ﬁ\%gactl on

extract2ed wheh drieidor\eraniys e sodiumnasfatd. hé’hersgmmm W%ynenmumlrm vaeobi ned
and washed w wat er.. and, brin Na2S04) . and evaporated in 5
Bnauenes ddhersEhinaiivies i Tt Wif nbRage ty SHER e '

product. The crude solid was recrystallized from ethyl acetate/ hexane and

flash chromatographed on silica eluted with ethyl acetate/hexane to give
Compound 2¢ (5.5 g, 47%).

Compound 2d (48 g, 0.22 mole), ammonium acetate (25.4 g, 0.33 mole) and
malonic acid (22.9 g, 0.22 mole) in absolute ethanol (200 mL) were heated to
reflux for a period of 9 h while stirring under an atmosphere of argon. The hot
suspension was filtered and the solids were washed with ethanol followed by

30 ether to give a tan solid (21.0 g, 0.086 mole). The tan solid was dissolved in
5% aqueous sodium hydroxide (125 mL) then treated with hydrazine
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A4

chromat ography (95:5:0.5; DCM MeOH: NH40H) to afford Conpound 112 (300 ng,
98%) as a red solid. ~H NWR (CD30D) 8 9.43 (s, 1 H, 884 (d, J =2.4 H, 1
H), 8.65WQ02/#183 4.8 Hz, 1 H), 8.26 (s, 1 H), 8.12 (m 1 PET/URiID6gMm 1 H),
7.61 (m 2H), 7..~3 (m 2H), 'T.'14 (m 2H), 6.75 (t) J = 7.5 Hz, 7 H),

6.43 (d, J =8.,1 , 10 1 4.46 ( = 0.9 Hz, 2H), 196(m2H) ES- M5
mz 462 (MW?“OWCEZ% 6}1 5??95@ @f)uh‘@ed&wamdnmlyemawrmeg ta18°C,

ot at e | R Rkl BBl Y08 o e Y QYR P e, CRTRAIRS) 13 Y
(DVBO) 8 3.t80 podtiords whil@ sfrrig, 'llhé-lreaﬁloi’\(}n()dﬁ()reltehbder&uﬂéré@ tolabdut 90 14 (m

1 H) 7.67 (m 2?H), 7.-'t9 (d, 8.3 Hz, 1 H, 7.29 (m 2f~), 7.14 (m
2H) 6 85 (°§3 ang E%S eyolytiphwas 'P@ted~d'lea$mgwasyontlauqd foranother 30 mins4 (t, J

T g %fa@aﬁ%?‘? fﬂg@u%p/p%d%écgﬁ"? é‘}‘ﬁ W?s %%94 E% Nze é°7"|%3§ (I\aA;;)ent

Conpound 111\29rélremovedrby ﬁﬂr@ﬁﬂ)fiaﬁdﬁh@tﬁﬂmtébﬁjuﬁedt&\'pmrﬂ\l AfdrddridaidN O O
N Ow\ ~ N O ~N HO Conmpound 112

Conpound 1f§'3f403@va@ scvléerp.se&@d I h@ awld w@srﬁlrt@regmaﬁhe@ Metra\ppﬁewmaaue

t h
Compounds  ief 8 BoffBtinse (116 e %} 205 FighK e St e ViR thsoos
limted t d3Ma i |
1 ndol - BO)J?W daegs 1K ot S?’*?Af;??@;ﬁ%%ﬁquﬁny Sa
i ndazoll®- 1edJAndid Jaci d nethyl ester Examal e 35 3-[ 1-(3-methoxypropyl)-1

f-1-indazol -3-yl]-4-[1-(3-pyridinyl)-1 Hindol-3-yl]-1 H pyrrole-2,5-dione
(Conpound 117) 10 r 15 Foll owi ng the procedure for converting Corrpound le

t o Conpound\ ddspenstor o2& gl “ledl%sﬁﬂﬁﬁmtﬂmaoi(éhr?y@r&is ﬂ)K/lFBg g
treated with 1-brono- 3rret hoxypr opane I n the presénce of

95% NaH (0.259 Riperiding (39-8) yasrstinigd @ fcm? %atTma @pr@teczed nesinavas t hen

warned to r er.,was added
and the aq%oﬁseag%lqﬁlehgﬂvv\\ggme Ea@'t Ye}%%ﬁl%ﬁﬁ%mg@éoglréﬁd P\% Erh?he

or gani t5| ayesuting resirl Was sdAﬁeHﬂédﬂrﬁﬂ;B@l\.HC(ﬂ 865l ahdaRSateaviatnes nivtinges hed
with brine, en dried (Na2S0 ¢ and eva oratedln vacuo to an oil. The oil

was purifi @8 (g)f“f 92024 dnele) fel By (Bd®t 4. 026 rumip) ARABGEA0H) to
afforda3-( und, 1f (0.32 g,
iy I\g@?gﬁ?’@?@g@ GSﬁ?@a I?US&%EHE?RP&GO& R ¥or ARAA He i
filtered and washed with DMF. The resin was suspended in fresh DMF (150
mL) then treated again with Compound 2e (1.0 g, 0.0048mole), HOBT (0.88 g,
20 0.0066 mole) and DCC (1.34 g, 0.0065 mole) and stirred at rt over night under
argon. The resulting resin was washed as before to produce the Resin 2f (26.3
g). ES-MS m/Z 210 (MH") of TFA cleaved sample.

A suspension of Resin 2f (13 g) in DMF (100 mL) was treated with

25 epichlorohydrin (6.0 g, 0.065 mole) and cesium carbonate (4.23 g, 0.046 mole)
and stirred under argon at 70 °C for 4 h, then at rt over night. The reaction
mixture was filtered and the crude resin washed sequentially with DMF, water,
methanol, dichloromethane and ether to give Resin 2g (12.7 g). ES-MS m/z
266 (MH") of the TFA cleaved sample.

30
A suspension of Resin 2g (2.0 g) in a 3:1 mixture of ethanol and THF (12 mL)
was treated with a 2N solution of dimethylamine (4 mL) in THF and stirred at

50 °C under argon for 1.5 h, then stirred over night at rt. The resulting resin
66



51H, 7.4 (m 2H), 7.17 (m 1 H), 6.57 (bd s, 1 H, 5.39 (bds, 1 H),
4.47 (t, J = 5.65 Hz, 2H), 3.96 (s, 2H), 3.30 (t, J=5.78 Hz, 2H), 3.28 (s,
3H), 2.16VOM/HAB§. ES-MS niz 248 (MHO). The ester ConpounecCi/use{/9768¥ g,
0.61 nmml) and the 3-nethoxypropyl indazole 10 am de (0 19, 0.4 mol) were

SS?Z'SQ?Sm't v Vg SIS S o GRB ThalBr e €veF 10 g over a 5

mn period. préﬁtleé 2@gmfme31hh€fl'ree|@sin W@s%ﬁreﬂbﬁtﬁrﬁﬁﬁq 5h iR 8990 .83hkturd2 N

HCl (2 ni, was slowy added over a 2 mn period. The nmixture was
stirred foroféf Frﬁ\ rfil%marqrn@ihmdoaaiselet@%mL@hifhge deaved mlmwasn‘uteremf 3N
NaOH and e i s, were -combi n and washed
"W th satur zé tgn%gg)al ngrﬁlﬁiﬁ?@ Cfghw%hﬁgf@ﬂ‘)e 89@ ed in

uacuo te afﬂtb‘atbs veari sbncehtrated indvarsa s tHed R@idue trithrasdt Gith\eifer to gj ve
_‘chrorrat ography (96:4:0. 4; DCM M~eOH NH-OH) to afford Conpound 117 gi

36% as an GHaegompeund 28I1(#60 lmmarlrwgmsx:anassolm Essl\gam&omh(mwc)ess
dilute HCl, then frozen and |lyophilized to give the hydrochloride salt. '"H
NI\/R(CDBOD) 8 9.31 (s, 1 H, 890 (mM 2H), 8.36 (s, 1 H,

8. 24(m 1H) ,Compbdnd 28. (26D, rhY) ¢d.- B9

8. 42((t,H?] _o7§(1> r|1_|z (21 9‘)0 (rﬁmb?ﬁarﬂi'@oﬂﬂﬁou?ld%g %51'1?5%9

1 H), 6.78were meblmed Im@nhydlfcws '@45113(rﬂL) and-thg mnmzre was+)s1|rred4md(er J =

Ss? IVEZ ' gH) ggr?ﬁﬁ?%%"gd '”%‘%b%ﬁ(‘&ﬁ'ﬁ f’ﬁﬂ%’g%ar%”"iﬁ‘? Wifh[fl"llso Wn dinyl)-1

H i ndol - 3- mdtasJSIthMU‘tokldeZnﬁ' HiF oree(rRixtgre sk éﬂr&éd 8h atidficl 8'mrdRRAHNd 1c
(0.22 g, 0.8 and ani de Conpound le (0.1 g, 57 nmol) were conbi ned

in dry THF i%%bﬁﬂ)- “@ﬁﬂi@’? "fafpgﬁﬁeam E@%w&fllraw@s dlbléedamth e&byllamepaiedéeoum
L put oxi o D) g wendathitn 08, S8t SARRGACSHIGTH 1) RbBERA ° ™ "

period. After he reaction was qua

02/ - 4G183 R@EReUBEEH aAd @Bfingatvier ahRydkdds! sddturiisulfate. TTRE HrivasofltoM Wagdded
The m xture was stirred for 10 mn and then made basic

over a 5 mn E"s‘{ (g
to sli dhtly"ts anggoRaeniraled /pivaghoa oivethe ayde predurtvast: brylderangre

organic | a i Y\ﬁﬁ'h t rine, then
dried (mzé%% %mééag@pé}ﬁg?ﬂgg?n va%wgr"fbéag#[@ oerfjsﬂc\g?é" %‘ﬁ"l’%g‘%étﬁﬁ d was
purified bPAT asrhlxhﬂ‘ewﬁD@MmM’aa]gjlmDﬂnylob%n ﬁy@rﬁid@@ﬂvmm%‘ém to
afford Corrpo nd 118 309 as an orange fIakg sol i d. nmpound 118 was

di ssol ved i Q%s?s'S }d) Pﬁtaé‘ qﬂ@ngeﬁﬁéﬂ fHdﬂMR &raClsy o B3 % (Ei'.e‘ld'i )t 8. &J‘S\/éH he

oo o 25 (T T SPESHT GH B . Ft45@5q*8§0@('9)ﬁ)(?1 iy

= 7.9 B2, B.Hm, m)szatz 05 (m,BH. HES-MSHh/z o0/@uKit). J = 7.8 Hz, 6 45
(d, J = 7.8 Hz, . ES-M5 nfz 406 (MH). Using the procedure of Exanple
36 and the approprlate reagents and starting nmaterials known to those
skilled in the art, .other conpounds of the present |5 invention may be
prepared including, but not limted to: ~%d Name ES-M5 mz . (M)
'104 3-(1-(benzo[b]Jthien-3-yl-1 Hindol-3-yl)-4-(1 Hindazol-3-yl)- ™ 461 1
H pyrrol e-2,5-di one 20 25 Exanple 37 3-(6-chl oro-1-ethyl -

Hindol -3-yl)-4-[1-[3-(dinmethyl am no)propyl]-1 Hindazol-3yl]-1

H pyrrol e- 2, 5-di one (Conpound 90) Follow ng the procedure of Exanple 4,
using 6-chloroindole in place of 5-chloroindole, 6-chlo.roindole (10.5 g,

G 069 nole) in a mxture with ether (150 nL) was cooled in an ice bath and
treated dropwi se with oxalyl chloride (9.2 g, 0.072 nole) while stirring
under argon. The resulting yellow slurry was stirred at 5 Cfor 4 h then
cooled to -65 C. Anhydrous nethanol (25 nL) was added dropw se to the cold
m xture over a 30 mn period, then the m xture was allowed to warmto rt
and was stirred for 4 h. The resulting suspension of yellow solid was
filtered and the solid washed with ether and air-dried to give a

6- chl oroi ndol e net hyl ester anal og of Conpound 4b (15.8 g). The crude
product was used in the next step without further purification. 114 WO
02/-1t183 PCT/USA 1-17(89 Foll ow ng the procedure of Exanple 7, a mxture
of the 6-chloroindole nmethyl ester (3.0 g, 0.013 nole) and cesium carbonate
(8.5 g, 0.026 nole) in anhydrous DVMF (75 nmL) was stirred at 30 C under
argon for 1 h. |odoethane 5 (9.8 g, 0.063 nole) was then added dropw se and
stirring continued at 25-30 C overni ght 67The reaction m xture was then
diluted with ether (1 L) and partitioned with water (100 nL). The organic

| ayer was separated and the aqueous | ayer extracted with ether (100 niL).
The conbi ned organic | ayers were washed with brine, then dried over
anhydrous sodium sulfate and 1C concentrated in vdcuo to give a Nethyl
substltuted 6- chlor0|ndole nethyl aster analog of Cbnpound 7a (3 5 9, 100%

M. I 1 ——y — o .
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30 C, 55.81; H) 4.75; N, 11.62; F, 9.46, H20, 2.09. Found: C, 55.40; H,
4.51; N, 11.48; F, 9.66; H20, 1.48. 115 WD (12/-4Gl83 Exanple 38

PCT/ USO1WO 88143 [ 1- [ 3- (di nmet hyl ami no) propyl ]-1 PCT/US01/47689

H i ndazol -3-yl]-1,5-di hydro-3-[1-(3-pyridinyl)1

Hindol -3-yl]-2H pyrrol 2-one (Conpound 125) The am de corrpou?)d 1f0|\%.04 g,
agent (2,4 5 O, OMe

bIS(4 met hoxyphenyl') - tane-2,4-disulfid
2.4 mmol) in di
Lawesson' s reag gr was stirred
for another 3 h. eNeact MG, evardr ed tBrCGlipCdilgBrand purified by
flash col um chromatd'bra?mygm m O—‘!_Samto gi VE th| oam de
Conpound 10 38a (0288 g, 899%“as a e SO|I6: 2 267 ( . ~rH NMVR
(CDC13) b 7.73 (d, J = 8.2 Hz, 7.45 (m 2H), 7.17 (m 1 H), 448(s
2H)) 4.42 (dd; J = '8.8, 6.8Hz 2H)) 2.24 (m 2HYCO,R0 (s, 6H), 2.0b (m
2H). ol l owi ng ghe rocgpme of Exarrple 1t he estjer Corrpound l1c(l.1gq,
3.90 ~~rnol) and I oam de Conpound 38a Ol\g 3.25 nrrrol) were
combined with 1 DA |un1yc|l%(m)g|.99|n TN m, 12.3 mmol) in THF

(30 nL) o avord a ihio Lﬂgﬁ L, OREPRHDY 38h as R f r &inkAasnide Resimy solid
52

(1.95 g). Conpourdd 38b vva TH2e( 50 MWFQGML)
q?q &t_ll ons, after- s st with
it

and Raney nickel (20 g) wa

et hanol, and the 20 m xture or another 30 min. The solution
was decanted and evaporated in vacuo to afford Conpound 125 as a |ight
orange solid. ~~onmpound @25 was purified by @l ash col utmm chronat ography

{ DCM MeOH: NH~COH; 80: 8: to_ afford a Iigh org&se solid (0.28 g, 18% that

uvas di ssol veggin oph| lized. ES-M5 mlz 477

~Rdi t hi a-2, 4-di pho

.97 g,
ZOQrL) was St |

?5 {M+). ~H NVR ! 8.61 (dd, J = 1.5, 4.9
Hz, ~~ H)) 7.83 NH, 7.72 (s, 48 (m '3H), 7.15 (m 3H), 6.90
(m 2H), 6.76 (dd, J H7. 4 Hz, 511M5QNH4 68 (s, 2H), 4.45
(dd, -J = 6.8, 6.8 Hge 2H)S 2@|(n') 2 ~2.04 (m2WRH). 116
WO 02/ C183 S Lawessén’ s R=GEY, DMF QPR FA fCH,Cls » NN ---THF

38a Me2N H H RaneyN ckel nm~le2 Mez Exanl pI e 39 ;~s a speC| f| c enbodi nent of
an oral conposition, 100 ng of Conpound 14 ;s S ~~or nui atgd with sufficient
finely divided | actose ~~o@rovide a total armunt of %80 No 2P0 ng to fill

.~ size O hard gel capsul Bi ol ogi cal Experinental Exa w S The |I lity of
t he conpounds te;treat kinasdHer dual -kinase nedi afeq di &t (in
particul ar, Ki nasﬁé\w ed fromprotein kinase 1 ) 18 nt hase

, ci nase-3; and, no NI cuI arly, Ki nases eI e te ki nase C
a, protein kinase C ~-1lj, te| él nase_Ct

ki nase-3~3} was detZEITm'ne |ngt 8fo||o proce es. 1 le 1
Protein Kinase C Hi stone-Based Assay Corrpoun s wer e eval uat ed PKC

sel ectivity using hiMeaPe 111 as the substrate. TheCoHpowed dr TiNMe, ~- | | or

~y were added to a reaction mxture that contained 20 mM HEPES, (pH 7.4),
940 pM Cadl AJsing thempreeadure f fvapple@rand troapeioptiatshieageatd ayd stariing, 20

= g/ L di acyl gl MERE RhowR fo TS Ekindd fitHet HihdPESmpounds of the present

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")
1 3-[1-[3-(dimethylamino)-2-hydroxypropyl]-1H-indazol-3-yl]-4- 446
(1-ethenyl-1H-indol-3-yl)-1H-pyrrole-2,5-dione
2  3-(1-ethenyl-1H-indol-3-yl)-4-[1-[2-hydroxy-3- 442

(methylamino)propyi]-1H-indazol-3-yl]-1H-pyrrole-2,5-dione

Example 3
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38b 117 Conpound 125 WO 02/-t11183 PCT/ US111/~7C89 ~C (33P) ATP and 200
~.g/nmL histone II1l. The reaction was incubated for 10 mn at 30C. Reactions
were ter Wonar/edsby TCA precipitation and spotting on What rETVUBBL47684 t er s.
Filters were washed in 75 nM phosphoric acid and the . radioactivity

uantified L aui citi]l at nfing. 5 e 1 _sh e _Dbi ol ogi cal
gcti vity i nézr%éhlﬂré'ﬁ C é(dﬂﬁéﬁ‘a%®§}'5§§y4r%@’r9BY'EQE}'WH?W"?W‘#&SF@% gti ve
conpounds of the IOreS¢Htini:lﬁl\13‘-m)1ﬂ9-pyﬂ'r6lé-2,51diBK@éé%hﬁpﬁlmd 44YC50 ~, M Hi stone
Based Assay) Cpd Beta |l Al pha Gammal 0.014 0.052 0.0583 0.023 0.248 0.3236
0. 013 0. 105@mpadsd @b0@860ng40.00218ale2, iodovetitarie2d .4 g2 0ABMdIEGhD. 0' 11
0. 04514 0.005. 0. 057

0. 004 0. 0' (PR GRS e B8 repiabioses topbinesl WATB o PMF {020

0 005 0°30370) T55ER"E4 88900 bt *h Yol g gna oot T 5ekudh 45 ™
/0. 65068 0. Otz sk DiohABACHANGIL Wit ctber (B0BEALPaNI OkRoD(ZESIMES2ThES W

/.. 17G89 . .
750. 0100. 2(6482Ri¢ .%6?'@%@&%@6‘7&99&6@%‘&'@69%@*@7@1& poneenbmted §v4800. 018

0. 3280. 512 - AT 940. 0110. 3060.
4111010, 0190 4800 AR TONE 0804 665 Hh1 108 50t oleRb Bt F¥hoo. ooso. 032

. 0. 2311140.p@stallifdd DpBARATANG34H-NMREEDORPS 8.45 (A50H)505339tH), x3epl e 2
5 10 15 dycogen Synt hase Ki nase-3 Assay Conpounds were tested for the
abilitylto (F’h%"ﬁi 1 -20rbith 4 (5 ab) 3-&3@(3@% protein using the follow ng

protocol. The test conpound was added to a reaction m xture containing
Protei n phosphatase inhibitor-2 (PPI-2) (Cal biochem (45 ng), rabbit GSK-3a
prot ei n ( Neyorapgliad@hB30Dahg) 0.0007 mole) bad (ﬁﬂﬁ%éﬁrlfﬂ A4R266 g, @.Doin 50 MM
Tris-HCl (pH 8.0), 10 mM I\é?,CI z, 0,1 BSA 1 nMDIT and 100 ~, M Sodi um
Vanadat e. TR@le)Were cemkired suaniaerods Tol (@ mbdeThermpbaerwasicodad in an
phosphoryl af i 0. |- j e. br Lp ] he reaction
was preci piq%%p gtc? %r%clﬁ Eg”g‘g”%%‘?gipd ‘g’hﬁgg%’@g{b a? glasoglf;tgcirg{)ﬂpé\lég&gﬁ] | ected on

filter ipl atidmitdlitis (4.2cmedin TMFMrobwise. €The wiktare WaseaallDwegiRiguein 1o washed.
Fimally, the radioactivity was, quantified using a opCount Scintillation

Count er ( Pafestised e ﬁ'ﬁﬁi'ﬁixilﬁﬁwv%ﬂﬁ@élﬁi%e udth gthy agetatedd50 mL)

phosphoryl %%%Eé:ﬂéc?mgda § BtSs il AVEIrbb 'e%%%qaé{efolﬁb%@a'anﬁriirf)&%he

precipitated protein. Staurosporine or Valproa noOwWn i'tors of

GSK- 3~, 11%rgamblagr-w4il 88edPOVe SNy drd(E8 Sodieine sulate vl eomasitiated icont r ol
for screening. Table é shows t‘ﬁle bi ol ogi cal activity in the GSK-3a assay as
| C50 vall ueé’a%ljﬂ/ptoﬂﬁfe ephasipgi4l rg @ CHip PredictoiCamownd 48 was pdfiad on. 5

33'&@8?? ?653%%@%5%@85?%%&95@%@%@§%'98%zﬂtg, 39460 W1I%6  090680. 09
6690. 01874GlicMdTHiehAAEH0DARBTAMPASTADL0IE Tdnidund 40 (85 mg) as an
orange glass. ES-MS m/z 478 (MH"). 'H NMR (CDCl3) 8 8.15 (s, 1H), 7.75 (s,
1H), 7.55 (d, 1H), 7.45-7.3 (m, 3H), 7.15 (t, 1H), 6.7 (t, 1H), 6.15 (d, 1H), 4.2 (q,
2H), 3.9 (s, 3H), 3.75 (m, 1H), 2.3-2.2 (m, 2H), 2.15 (s, 3H), 2.1 (t, 2H). Anal.
25  Calc'd for CosHasCINsOs: C, 62.83; H, 5.06: N, 14.65. Found: C, 61.45: H,
£.13; N, 14.75,
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CpdGSK- 3(i 800. 051860. 1300. 096940. 058950. 0609%$0. 015" 1020. 210i 105
0.0731060. 0331070.sz01 "i
00. 07511 W0 61490. 1151140. 1551150. 0551170. 0701180. 200 The&CTASK/4%8% rom t he
foregoing indicate that a conpound of the present invention would be
expected to be useful in treating or anelioratj % a kinase or 10
dual - ki nase nedi atedcdi s@QMer. Wiile the g specification teaches
the principles of the\prgsent 120 WO U2/ Lé PCT/ USUL/ - 47689 i nventi on,

W\ | ust

A\

with exanples prowided fdd the purpos ration, it will be

under st ood t hat Mactice of the i tjon enconpasses all of the usual
vari ations, adap oMs and/ elm)di fic |o§?|s as conme within the scope of
.the follow ng clains End theib—eqw val ent sppel21 WO U2/-11183 WHAT I S

CLAIMED I'S: 1. A 2anpound of PR rmula (82: ~<Ra jX N.~ ~ R2 N R
PCT/ US(111. 17689 Fornula (1) wherein 5 R~ and R2 are independently sel ected
-fromthe group consisting of: hydrogen, C~_$al kyl, C2_8aHkenyl, C2_8al kynyl
wherein al kyl, alkenyl an@® al kynyl are optionally sulgsiNuted with one to
two substituents indepe ntly selected fromthe groupconsistingof
-0 (C~_8)al kyIQ|\ )aINHglI-O-l 10 -0- (C~_~) at F & _Sraklcyl,
(C~_%) al kyl - _A) al kyl - NH~- (C~_~j al k O
(C~_g)al kyl - [ IkyI]2 -O(C~ I - )alf‘kM

(C~_9%)al kyl -S02- (C~ £ (C-_8 5 02 N
(C~_8)al kyl - SOZhNH(LS: aI kyI -O(C~_ﬁ)| | kyl - son@[(&_ iyl 2,
CAOH -0CO-( | kyl, -OC(O) NH2, -OC(O)-NH—(C~_8) | kyl, 15
C(O-N (C-_8)al k&eﬁ'ﬂ - 0- (C~ 8) al kyl - C(O)H Compound 40 "NMe,

Eg _gg 2:‘4%419 %QOJPI‘%&C )aI QXQWF;'GO (@?((8% rl@%é QAss and starting
N L AR B 08 e 12

NH) - NH2, inve#{tion- iy (be-p&pairdy Inclikiing Chitﬁ))nd‘tl[h(rﬁe_dapal kyl]2, -SH,
-(C-_8)alkyl, -S(C-_e)al kyI S (C- e)al kyl, -S (C~ 8)al kyl-O (C~_8)al kyl ,
- (

(

PPPQAOO0000000

C~_8)al&pt- O (C~_%)al kyl -OH, -S- Namé) al kyI 0- (C~_8) al kyl - NE@-MS m/z
C~_8) al kyI O(C~ s)al kyI NH-(C~ 8) aI kyI (MH")

I§IESZ o o kA 3 A{Eﬁéd] Ktiéwa'n’f ﬁéb%?@% épif [ 1Hegazqliyll4- 430

-S02- NH (C~_ a) aI(JZI indog@oylil yrss;gf& digne ani no 25 (substituted with two

substi tuent 02/ - 46

PCT/ USOL/ - 4 708 &Zf af""é* iqégﬁ Wf‘*“gﬁéﬁ T
C2_8al kynyl, _ - @rr Byalkvl ¢ (C=s)alkyl-NH2,
-(C~_8) al kyI NH-(C~ s)al kyI (C~ 8) al kyI N[{C~ 3$) al kyI ] 2
-(C-_9%)alkyl-S-(C~.B)al kyl, -C(O-(Cx w - O- O(C~ $) al kyl ,

-C(O - NH2, -C(O)-NH—(O'_$)aIkyI, - 8a|ky|]2 5 -S02-{C~_s)al kyl,

- S02- NHR, ' - SQB-dHibrot-cah@hyiyl H-incBh3-yi-6 F-[8XdinkethyRmin Sl pMHR H-intiboland

aryl (C~_ 8)a| kyl (wherein aryl is optionally substituted with one to three
substituents independent | y-dkll EPIeRedrdidne Graupoesh8isting of hal ogen,

Fromthe orous DB et HEUBE S R g RhiR BT Rthdar et o
(hal 0) 18(C-_B)al iyl (ala) aciPa-Hone Cordpound 20y oky (G- a)al ky!

and vitro)), cyano, &halo ~ 3, hydrox vitro, oxo, heterocyclyl, yd and
e

het er oar yl /(\\ﬂ-.@lm@rmn dledrorpeLpd 4aa(|7y gaﬂ@5ﬁ’em@leaw 9thq;tr(60cmls)iwa%pp9
cubet L0 i 30t e BoSUEAsPYRDNS-4f BREREEIS i SELSF R o
subst i t uentghitebigingtunderargon. The resulting yellow slurry was stlrred at 5 °C for 30
min, then cooled to —65 °C. Sodium methoxide (5.5 gm, 0.1 mole) in
15 anhydrous methanol (50 mL) was added dropwise to the cold mixture over a 30
min period. The mixture was allowed to warm to rt and was then quenched by
dropwise addition of water (25 mL). The mixture was stirred for 5 min and the
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t.:i ilie group consisting of hydrogen and C~_8al kyl), cyano, hal o,

(hal 0) ~_3(C~_~)al kyl, (halo)~..3(C~_s)al koxy, hydroxy, hydroxy(C~_$)al kyl

aid vitr®NOo/glgy - (C~_8)al kyl, -C(O) - aryI -C( A - O (C~_9) aCEAS01/47689
C(O-~OCaryl; -C(O-NH(C_ 8)a|ky| O Nl - ~-aryl

e Y (Bl s SRl i 2&&:@2@?@%@9 Gi¥aieBndnegaii o

substituen I t f [ al kyl,
&2 sal kenyl B SRR LHEEZROIAL) fﬁ@@“é?%ﬁ%? SPRa vl Bhebto figby,
G g A o Jrabs vy é“’”‘gfﬂ?ﬁ@ ajsae

~ ~ $)a ~ 8)a
. =S02- NH(CL%@I @I‘}’(Ssﬁliﬁ[?ﬁé 81)%)& THInB&o(s; Shbist i tuted with two
substitgents independently sel ected from t he group consisting of hydrogen,
C~_%al kyl, C2_%al kenyl, C2_aal kynyl, -{C~_8)al kyl-NH2, -C(O) -(C~_e)al kyl,
- O)- O(CA slikey b Coﬁ(p@LlﬂkIHib (2. @Y@ OMH fr@rle_ﬁén?d K \a- dibromosthane (9449
-C(O-N(C % %2 30, - SO SQ2- NH2, -S02-NH- (C~_ $)al kyl ,
- S02- |\|[(c~0§3‘9S rnaﬁ% %I}I&Vdf@e%\l ﬁw% mLarwaﬁosf{r@d eIlallWBr argpreaed fregigtho i s
substitute 2 / 7
mdependenﬁy s‘%l%@ﬁa&%ﬁpgtﬁ he%é@éﬁrﬁggﬁr %Qnutu%\ﬁggpgﬁgéfoé@%;?ﬁm
Cé( $al kOeEuc/: K, h @rsslifkgohpiver m@ﬁ%aBDtal‘lhel W solids( Wkbre ﬁ]‘te_r&heéritybartltloned

- 0) AP ( cbeg&%?fm”]% (%8)62{3( g WCSGP%I@X 15862'—?»1#@611 adyinenpplpigon HAML) |
(202 N S TheabhIctagefye el Vi ot U ook Bgh b )l kvl -

-(C~-_8)al kycbnaelylrateldenela@aoyb gmada c(tE}e > golidvkpll.- Tbearode pilwa%ritmatéte

proviso that,if R2 is selected fro oup. consij stl of hydrogen,
unsubst i t utMll kexang o proghge & grudey Eylﬂﬁﬁﬁﬂ)w’a% Q |’R~ i s selected

fromthe 1%&5@%&%@@ bhngica wigh her eggﬂac&éfg RE %R/é'd‘a'rh?o@ﬁd Ue

(limted to phenyl™ unsubstituted or substitut ed Wt or no

subst i 1Hien(s.95%|56%pds far kght tyelogsolig. CHNSMK (DS d@a 8.65U(85 tuH?ta 2ysed
C~_~al kyl dr, x d C~ ~al kox (hal o 3(C~, 7)alkyl, vitro,
unsubst i tut1gé %I&B&Bd!;@fsa@@l)’m ‘%@(‘f?%"é) I?’y% ﬁr%“ (snﬁé'f-’e:?"ﬁ)_aryl islimted
to phenyl unsubstituted or 15 substituted with one or nore substituents
selected fromthe group consisting of hal o, unsubstituted C~~_~al kyl,

hydr oxy, CArnn)aui’emﬁ/CofrI‘mILm)Hé(pﬁegabai ikyExarmplero, (OLBBSQIHSUOHQWQSIe?m no and

C~ al:ky I C~ ~
C{?}TO)?) al (kPPRi rB)ca Igorrat{egé 17$a¢ I??g &I@”(’VIII'}@I’@WHBW% is substituted
th t %7 | t

of ' hych oges RROPIBATES WRHEHEBAGS )BTRS RO SidiEf T 4} AU DR RS | 19

- C~_~al kyl nNH—W}éﬁ))/ve(rmedﬁba]()(W ,and@ﬂrrmlll.mderl\d@ﬁ@%r(@h @fbérkstllrrmg over
{0 B ol il i 2 i b oo .

RS EéI’é%{%%If"ﬂLﬁ'*”% gl Byef wesidetoverginydrous sqdjym,
(wherein Tsuh‘ai‘dl—and/coecéhtmtédm|vacmtmg|v(avmmrmcrhda®bmouadszld3(ﬂtoamtged with

hyar o0eh, ardTR A% a1t PUTS o s Sclap i PRt e ualeD 0f fa  NMRS of N
and OR5; 1o miliGro2bnbiatad (RAThESRY s gﬁggencﬁwgé'r\gé?kﬁrﬁdgﬁpe“de““y

sel ected fromthe group consisting, of aal kenyl ,
C2_sal kynylcompergaitk Major e@nPphent: Geas)MRqamm Mammzmm 6H), 4.45 (t,

0N { 2B Al 28k Ir“n“éwk%g%k%ﬁ 2.6y &) éé:éme#%/“z_%h N,

.- S02- NH C@@pl t
substi tufant S ?:dwé%%"’;'%?h%éf @tﬂd g&?;?ggéfggﬁ@: st7 %gl \34t %H?jr ogen,
C~_8al R§| , 4T5 &aldenpl3 (r622$aa,l3<yr¢gI6H)(2@283 ghkgH I\E&MS%@M@MJ&M kyl,

-O-0(C~ 8)alkyl, -CO- “C{O-NH+(C- 8)al
_C(O -N (C~_8)al kyl]2, -S02- (c~ $)al kyl, -S02-NH2, - S02- NH- (C~_8)al kyl ,

-S02-N (C~ - L Qs Sury amno is
substi t ut eéﬁgrﬁéﬁdﬁé ada@g?ﬂ‘ U@!ﬁpgyﬁée ﬁ%%rﬁéos g%?ﬁh?’{ﬁw{)ﬁa@group
consi sting nmdlehwéregembi:ﬁbd_ﬁaéMWdro@M Bemy) anE82h& ahikiumg lwas stirred
-(C-_8)alkyl-NH2, -C(O-(C-_8)alkyl, -Cf9-0(C-_9%)al kyl, -C(O) -NH2,
-C(O-NH(C~-_8)alkyl, -C(O-N(C~-_8)al kyl]2) -S02-{C~_s)al kyl, -S02-NH2,
-S02-NH-{C~_8)al kyl, -S02-N[(C~_8)al kyl]2 and 15 -C(NH)-NH2), cyano, hal o,
(hal 0) ~_3(C~_9%) al kyl -, (hal 0)~_3(C~_~)al koxy-, hydroxy,
hydroxy{C~_8)al kyl -, nitro, aryl, -(C-_$)alkyl-aryl, heteroarrl and

(C~ 8) aI kyI het er oar yI Y and Z are | ndependent I y sel ect ed from t he group



selected fromthe group consisting of O S, (H OH) and (H H; and, Ris
sel ected fromthe group consisting of: hydrogen, hal ogen, 2a C~_8al kyl,
C2_8al kemyb p2/4838x8al kynyl wherein al kyl, al kenyl and al kyngCTasel/opsd onal | y
substituted with one to two substituents independently selected fromthe

Fhebe cop- el e NS Ro AT b i Balh e et Bl hRR Bt ey, O
nitro, 0Xodrapwlsealith aefr%@mmshbf p%@aﬁ'ﬁrln Ao BESH TMPY [4. 808 Bhveray 5! and

heteroaryl are optionally substituted with one to two substituents
i ndependentmin pagicsct Eloe Miitre wasgllowedctonsam togt arfid sthsing coutnoad - 1(i 183

subst ¢ uenOolEEod T aKRRCHS Tiues BeBinGy <ORtad HhE 5 Brelats (108 vy )
cyano, hal (?nIT)hé{ﬁ’d Wé?éhéad/wfﬂ 5 19% sSdRAg ca#wn@?e,cgaru'ne R,Z(w nACCBRGREd ?Xsa' ts

t her eof . he conpound of clarm1l wherein R~ and are ‘i ndependent |y
-sel ected f rbzumnet(ﬁe?(q{)onh) themgaamg Iayer Wra}ajdmgyeﬂanmfdreuasagium sulfate,

C2 4al k C2. 4al, k d a t ||
Sopari torY ety afa SontentiBRlTa Vet t oo & 5Bis Bt B wol GnEus ne.
gr oup Cons't@b'm%o? hlé‘) %Hfdf'lmpuﬁtlégwéé%mve%y flash column

20 (C~ 4)al kyl - NG (CE Ay al Kyl - NED.

-0(c~ 4) a|qhyq>mat¢gr@§hs4pa|sd;qa (elutingcwiths pe: kynixigre ©f _, ~) al kyl | 2,

| K K
(ol o Scseetbeitand o Sl e BB s S
4) al
(C( 5 ? \a/ Hdziﬁhpgﬁﬁc% %‘d{ f{%ﬁ%ﬁ%wd’@ mg, %3@&6? S%Rla@ti@h@f él;fcln-’@ 3amble of
E _4) altkg Ilscmﬁe))ldmnda@o(eswae, ackmhpﬁxr@)d bﬂ:fhldk tdyey I(ZOGQ}LI ﬁ}atdf) al kyl - CO2H,
(

C~
g _4) a|Qt‘§¥mé%S%RF¥ %’&5"19%&!%% W'téa(‘@% 51% atlll"k l ) C(N[O% CEIHZ) al kyl ]2,
O H)H N;—I 3 oé)% nﬁﬁ{l@(ﬁol anﬁ%ﬁ.a fog %t&rﬁ@)mﬁ I’lj\%)_ ﬂ@?owﬁ%und 29

N
(C~-18) aI(Eyhg Eel(Ccm)cmlnki)ﬁ EI-MNR BBSS{Q@H_)‘W&\T&(L{J I(Bl)( zo6H) al kyl ,
(C~4alky- ; g_) 3/ % ; }/I-NHZ
(C—a) alRy1E0 674 am%wmz@ces 1T 566 (0 1K) 5,05 41, 2H)

et 2 g,tf)f% & B M6 AM)AESEP vz 474 it For Compound

- S02- NH- ( C~'>94) 'a;l MR (CISGIZﬁ N[s{ 05 (¢) KT 2d, i), AB-6Bufra] Git) 58 (9yi tH), BV
substituents i ndependent|ly selected fromthe group consisting of hydrogen
C~_4al kyl , {@21%3%8Agh 1Hd;24 1 Gatdeg 1y 2H){ &6-4 M AR)ol.9 §o2H); ES-MS m/z
-(C~_~ bal ?7]4;\@{'%%~ —a)al kyl, -(C~_4)al kyl -NH2, -(C~_4)al kyl -NH (C~_4)al kyl,
-(C~_4)al ky 4) al kyI]2 -(C~_4) al kyl - S—(Cl )al kyl, -C(O-(C~_4)al kyl,
-C(O-0(C_4)alkyl, -C(O-NH, -C(O-NH (C~_4)al kyl,
-C(O-N{C~_4)al kyl ] 2, 126 WD 02/ A183 PCTI US01/ . 17G89 - S02- (C~_4) al kyl,
-S02- NH2, -S02-NH (C~_4)al kyl, -S02-N[(C~_4)alkyl]2, -C(N)-NH2, aryl and
aryl (C~_4)al kyl (wherein aryl is optionally substituted with one to three
substituents i ndependently selected fromthe group consisting of hal ogen,
C~_4al kyl , C~_4al koxy, am no (substituted with two substituents sel ected
fromthe group consisting of hydrogen and C~_4al kyl), cyan', halo,
(hal 0) ~_3(C~_a)al kyl, (halo)~_3(Cl_4)al koxy, hydroxy, hydroxy(C~_4)alkyl
and vitro)), cyano, (halo)~_3, hydroxy, vitro, oxo, heterocyclyl, ar~~l and
het eroaryl (wherein heterocyclyl, aryl and heteroaryl are optionally
substituted with one to three substituents independently selected fromthe
group consisting of 10 C~_4al kyl, C~_~al koxy, am no (substituted with two
substituents selected fromthe group consisting of hydrogen and C~_4al kyl),
.cyano, halo, (halo)~_3(C~_4)al kyl, (halo)~_3(C~_4)al koxy, hydroxy,
hydr oxy{C~_4)al kyl and nitro)~, -C(O-tCl_4)alkyl, -~3(0O-aryl,
-C(O-0(C-_4)alkyl, -C1,0)-Oaryl,

o}
o}
o
o}
o}
o}
o
o
o
S

S

S_
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i5-CO-hlH(C_~)alkyl, -C(O-NH.aryl, -C(O-N (C~_~)al kyl]2,
-502-(C~_4)al kyl, -S02- aryl, ?ryi and heteroaryl wherein aryl and
heteroarWOﬂZ/&»mptl onal ly substituted with one tc~ three BOFHSOI/47GENt S

i ndependently sel ected fromthe group consisting of C~_4al kyl) C2_4al kenyl,
C2_-4al kynyl, C~_4al koxy, -C(OH, -C(O-{C~_4)al kyl, 20 -CO2H,
-C(O-0(C~_4)alkyl, -C(O-NH, -C(NHONHX 0
-C(O) - N[(C~~I)alkyl]2 - SH, -S—(&~_~)al -S02-(C1 %

- 802- NH (! \, - S02- N[ (C~~"#} ey 2) Oani no (sub
substltuer~t?@g§wde tlé)(iizecfrmthe rou con

C.~ dalkyl) C 4 H}énw %2 kyn ,qﬁe _ AB&CKly - )S(C~_4} al kyl ,
.25 -C(O-0(C-_ 4 2, - ~~

-C(O)CEN%(C~(_4)5I a|]2 2y W@m k Q%#F?%%@:lz I\ﬁ-’(Clgpal kyl ,
-S02-N (C~_4)al kyl]12 and -C(NH)-NH2), am no-(C~_4)al kyl- (wheref’'n amno is

-Substituted with two substituents i ndependet ly selected fromthe group
consi sting of hydroggn, C- 4al kyl, C2_4al keylyl ) C2_4al kynyl ,

¢’ of hydrogen,

-(C~_4)al kyl -NH2, -CfO - (C- 4)al kyl, 30 -€S0 (C~_4)ai kyl, -C(O -NH2,
-C(O) - NH- (C~_4) al kT, O-N (C-_4 402 802 (T-~)al kyl ) -S02- NH2,
- S02- NH- ( C- -N[ (C~_4) al Nnd 127 WO 02/ ( 183

PCT/ USOL/ . 17089k - nAl oN Yjhal 0) ~_3(C~_4) al kyl ,
(hal 0) ~_3(C~_4yal Eghy ygg&%%—%wdr oxy(C~ al kyl, nitro, aryl,
-(C~_4)al kyl -aryl) het er 8a¢§l M (C~_4)al kyl -heteroaryl~; with the

proviso that if1®2 is selected fromthe glrd)u%Mﬁznsi sting of hydrogen, 5
unsubstituted C~_4al kyl and -(C~ ~) hﬁyla gg@i then R~ is selected
fromthe group consisting of ot her t'han R ogen ~~a| kyl, aryl (limted
to phenyl unsubstituted or substituted th one or nore substi ents

sel ected fromthe group consisting ofy hm gounsubstituted Gy _4 ,
hydroxy, C-_4al koxy, (halo)~_3{C-_4)alkyl} nitro, un bstituted &m no and
cyano), -(C-..~)alkyl-aryl 10 ein y
unsubstituted or substituted wt

the group consisting of halo, unse® N utlﬁg{la Z4al kyl , hy#rQ»y, koxy,
(hal 0) ~_3(C~-4)al kyI nltrP ubst it ut ed‘fam no and cyano)J é

-(C~_4) al kyl (Cgg4).2 %@ﬁ) al k¥l - hydroxy, -(C-~)ai kyk~(halfo)~_3,
-(C~-4)al kyl - amno( ere| HM no is substituted with 5 two sub§tituents

i ndependently sel ected fromthe group consi stlone,ot hydr ogen arldMe,
C., _dalkyl), -(C-_4)alkyl-arnino(C _4)a

-C~_4al kyl -NHC[ O - (C~_~) al kyl -c~ &iﬂ»@#ﬂﬂﬁ S02- (C~_4) alGQmpound 29
-(C~_ 4)a|ky| SH, -(C ~_4)al kyl - , C~_~)al kyl,

C~_4)alk

(el ke Sre(féo‘%ﬁ*%ﬁ@ﬁ%w g R

- (C~_4) al kymaferdls khdwi td Xiaddeyskilled ﬁi*thé)efrt lothe GEspdliads of the present

-(CH2) 2_4-heterocyclyl, -(CH2)2~-T- [ (wherein Tis NH Vis Oand Zis

am no (wherlBYention mayibe Biepared m@m'm’tb‘r‘ttﬂ% lignitesk tot uent s i ndependent |y

selected frgmthe group consisting o drogen and C~_4al kyl)) The
conpound of 8!E’F’al m 1 wherein R~ and R&aﬁ% i ndependently sel ect éigi\ﬂg kzhe

group consisting of: hydrogen, C- 4alky
substit ut ed wthaqm% erﬁMyI&hhﬁé)de}-$Hl-|ﬁd§£tﬂf81FIEﬁ4L(M -gbkeAgt ed fmlmthe
group consi stingqpf AW _@g,kfme_ e(C-_4)a

on,(ff %gl k%' N‘?[é r?aal-@(kdtme%y%m )prcpy}]aiﬁ%dachgos)ﬁl- 128 4\%0

(1-ethenyl-1H-indol-3-yl)-1 H-pyrrole-2,5-dione

28  3-[2-[2-(dimethylamino)ethyl]-2H-indazol-3-yI}-4-(1-ethenyl- 440
1H-indol-3-yl)-1H-pyrrole-2,5-dione

120 3-(5-chloro-2-ethyl-2H-indazol-3-yl)-4-[1-[3-(4- 518
morpholinyl)propyl}-1H-indol-3-yl]-1H-pyrrole-2,5-dione

121  3-[2-(3-hydroxypropyl)-2H-indazol-3-yl]-4-[1-(3-pyridinyl)-1H- 464

indol-3-yl}-1H-pyrrole-2,5-dione
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PCT/ USOL/ ~7689 -CQ02H, -C(O -0 (C~_4)alkyl, am no (substituted with two
substituents independently selected fromthe group consisting of hydrogen,
C~_4al kywo egs1s:) al kyl -OH) -C(O -0 (C~_4) al kyl and aryl ( BeTARal/Kp8Y ,

hydr oxy, heter ocycl yl, aryl and heteroaryl (wherein heterocyclyl, aryl and

et eroal v 20352, SR Rl 3ﬁ8ﬁs'ﬂ3@zﬁ§3-xﬁ4tcﬂr@§| subst) Luetle
aryl and het eroar Slﬁpmh‘élfé])’ﬁ 'HF’W %l'rﬁ)‘yﬂréi"ep)ﬂeﬁ@lﬂ' ardioR®t i onal |y substitut ed

with one to %tsix ]Fhlér'i‘ em%tdne ﬁd fromthe oroup 53p

consi sting of ! \
substituents i nde éct ('an rocl)m 6&‘#%% St ng of

-hydrogen and124 4al(5wrﬂorocya1imhylh1amndcﬁlk&yt)%Lzs(agmdrbaymdpyl) 435

(hal o}~ 3(C-)al kgmndgyéir -1 }-hpd,f,-@besgscamﬁéal kyI ) ar yI and het er oar yI
\M t h t he D10V -

-hydrogen and unsubstituted C~_4al kyl, then R~~ is sel ect ed fromthe group
consisting of 5 other than hydrogen, g;(arﬁ@blgrl, aryl (limted to phenyl
unsubstituted or substituted with one ™or nore substituents sel ected from

the group cor¥[Lfd- @n@ﬁhﬁ&mmo)amﬁﬂﬂhfﬂmdwl-@'-ﬂ]&éﬂﬂyh,ethyirdr"/oiiaﬁpl-3-y|)-1H-
C~ 4dal ko: <y, (halo)~_3(C~_4)alk substi tuted am and i;yano),
.(C~_4}al kyl -aryl (wherein apﬁolleséjg (ﬁ? d&f’g‘ SHQﬁ—'y@unsubstl tuted or
subst Tt utsed hdol-35d]-2q 4 e fHiyPAH-IRBOBB SR H-
consi sti r?g o:‘@ E-h %@Wﬁﬁﬁ@??fﬂ?@ 4al k3|s’?1 f(( ?:ﬁe~ ygl kyII {(C)}- ) al koxy,

-(C~_4)al kyl - hydroxy -(C~-4) BVMQH&%.ﬁrmone\Aﬁemwndrﬁﬁo is substituted with

TRt Gl S ey R
-(C~_4) al kyl 2@%%0]?@35 (a@deﬂ)cﬁfbb\)(/tse%@ s&é;ﬁ&nsmﬁ%ﬁb&ﬁ’np&ﬂ@ 3a (135 mg,

-(CH2) 2_4- heterocyc . The conpound claim1l wherein R~'is selected
fromthe gr oO,@Sdﬁ)ﬂm\)sand]@ompomyﬂ4dgﬂéh5 nm Cc,mlmro»nn aChydedusetiyf (Wmlc)ei n

| kyl b ' bs /| ~18
pcT! UsLtE 7 CBMIPHAE Dertie TPy ehife ek SU T At HSEBR A8 o R ARG S e The
- O (C~_4) al kpdsuhir Garkakation miltd'@akIHOs diltitdaaditivetiyl boetais BothL e ahd

i ndependently sel ected fromthe group consisting of hydrogen and

C~_4al kyl ), Wadheswithhaater apgdirine, thery tried @vaeNapdes pnd(aaiwestrated in

ot e clbst el ¥ BRNNR L e B B R Ao BB ARAIDHS o7 *°

C~_4al kyl ansshd@))tb affird twahsbriets ICHhybud 8R &1 10 My 5890 did1g) gh@aryl are
optionally substituted with one to two substituents I ndependentﬁulogit sel ected

f rom t helyr oGCpmuniidsd6 (& myf, 4% yiek k yCompound|42ongs dmoh@otlgLMs amdad with

e oo TR ABHPRERESPAL Kol o ShEXl Tt RBL agh 8y PR
(hal 0) ~_3( C~yrfb) ROk 9xM bf T d 83 2wy asa dkBlangy yéllcﬁnldoﬁ‘@bﬁfp@ahw ~

with the. proviso that if i's sel ected fromthe group consisting
Hydr ogen, und@bdi NMBt(&ﬂ)e,OD_)ZEaBM@I (samdd).-1.62 (d) dFB.b-HndH) 7,4137. Wﬁm f;'" is

& alkyl ARG 7er e 0 ap S, P UL Panl ey TRl BB BOGEPR 748 one

or nore S3ibsiit meigt@ 586(t Qpi 7% HzOMHY he2graup -08)434|§H'H1)94C59 fial e,5.8 Hz,
unsubstituted :

droxy., C~; 4al koz wal 0)~ 3(C_ 4| al k\él
unsubst i t ut edHan3.84 anaH&;yéﬂl%Xt J.% 6:9 Ry aliyI2.80 (8. Ghar28 fma2kl); ES-MSni t ed

ol bten fromeRgs Ty Al e Bh EostlOnta aREHGHS TTRTIL SdHEDy

- (C~_4) al kyl stedmpxig 21 80 IKw,| 4.621 Fouhdher, emmzarﬂ 705N W6 CutER s th
two substituents i ndependent |y sel ect ed fromt e _group consi sting

_hydr ogen andKE;342.k§by CampounaHss frecbase ) CHAMIMR (CDsOD) 5 8.29 (s, 1H)f 7.63
25 (d,J =8.2 Hz, 1H), 7.44-7.30 (m, 3H), 7.08-7.00 (m, 2H), 6.54 (t, J = 7.8 Hz,
1H), 5.81 (d, J = 7.5 Hz, 1H), 4.17 (m, 1H), 4.08 (m, 1H), 3.90 (s, 3H), 2.20 (m,
3H), 2.13 (s, 6H), 1.89 (m, 1H); ES-MS m/z 428 (MH").
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25 5. The conpound of claim1l wherein R is selected fromthe group

consi sting of: hydrogen, C~_al kyl) C2_3ai kenyl wherein alkyl is substituted
wi th onew@ovvwssubstituents i ndependently sel ected from PEEUSHILIE89
consisting of 30 -O(C~_4)al kyl -NH (C~_4)al kyl, am no (substituted with two
substituents 130 WO (12/1r 183 PCT/ USQL/ . ~7189 | ndependentl selected from
the group consisting hydr ogen and _C-~| aI yI )) hydroxy, pygrolidinyl,

nor phol i nyl, pi pdlazi e (wherein pi 9 az is opti onal Py Ig

wi th net hyI) phe napht hal enyl , benzsj b] t hi enyl and qui ke i nyl__(wherein
phenyl and b th?enyﬂ are o S §titut A = t wo

chl oro subst BI) )_p‘ggig-l_f napht hay : yrlj t i Ay
-pyrimdinyl, benz§fb]t hit qui noI |N1y| amdl i so~ui nol i nyN ( élei n phenyl,
napht hal enyl and i di nfYHFare opti onge | y sybstituted w tieony to two

substituents i nd@endently sel ected fromthe]group con5| sting/ of C~_aal kyl,
- C~_4al koxy, hal o and hydroxy: and, 10 wherei Fﬁen i's opti ORg ?K
substituted with one substituent selected from t'he group consi sti‘hg of
phenyl and thienyl); with the provi Qompdjund 422 i s sel gsirffbulidPs6t he group
consi sting of hydrogen, unsubstituted C~_4al kyl and -(C~_4)al kyl -(hal 0)~_3,
then R is selected fromthe group consisting of other than hydrogen.

C~_~al kyl, phenyl (wherein phenyl 1 ~ is ynsubstituted or Substituted with
one or nore substituents sel ected pr&%@i’fﬁ—@oup consi sting of hal o,
unsubstitute neeaaz.'o (6= any|
(wherein phe%’yﬁ Qg@lﬂ'ﬁéu stl t o?ﬁi%)pg!]ﬂl I_@BSII tl‘jtgycgp-4 [1 &%ﬁ’ga@’:wn%tpzﬁgh oro
substitdents)) -(C-_n) ahcttgll—’%—lyﬂdlrfd}pyrro}eeES-dhbabK@bnqm’unm! 26herein amino is

bstituted with t t dependent |y sel ected fromth

consi st ng (a%“mwané‘éai&i%dé 6. F:00) MoIRHANS Pestim CatRoes: 063 @, 100, Tha
d of 6| f f: 25

comrpound o BszgivYZBy% dniRLY ug%[;- r%%;mﬂ?d(s hPf" ThE nSi&RHQ\A%rlﬁ!n%td ng o

hydr ogen, whereln sti tuted vvlth one to
substit uentmdenﬁgam@daﬂﬂl"ﬁ) ﬁmI1ehtthénf&-bmmdmeg"ryd)ppndmeshwdtrobrgnude (379

i 8 (C(CE)) 4% ?:L(l'(‘%l) giquﬁ('ca@s gd@HThg}Cé mﬁ '?‘l@,ée‘/'!zﬂ Q&%Erreé,{q)rn%ﬁ/ (substituted

th t Wo t
of hydrgger USRS 3%9%%@%%‘*1‘%%'%%@&%%@ 205 B giutRAaT! S NG
- (C~~) al ky! bridig; (2 K(EQ D) ( Ehezr)rglahyclladeas ybpé}ated,athkqun,edrmmroxy and
het | yl het | | st.it t
oo Co el 13NMETBET SPALR Syt Anc v aseBBiayRd M e Reie SATSROUHLSs T { Ro i s
lected f { 19f t 4al kyl ,
then Re i o CUPNE S B BeBal oS @o“##%‘. @9@. R R R i) T

C~_4al kyl , BBy, 26I(mn51—|3)d5t40(sp|2éi)y3 o5n(sBEl). EH-BIB m7’z 206{MH')it ed with one or
more substituents sel ected from the group consi sting of hal o, unsubstituted
Cl_4al k]ﬁl hydr oxy, G 4a| koxy, (halo), 3(C~_4)aikyl, nitro, unsubstituted

am no and C gﬁ@rb d(&. gkﬁ'coifgyhoﬂeg aﬁqwémgguﬁaw duez'mgﬂd@@sgﬁgﬁeny'

unsubstitute subst tute with one nor e bsti ents sel ect
the group cwess sdmbinefinfaihydrousTibiét (10une) The saikiye wasystinedynder_4al koxy,

(hal 0) = 3( C&rg%%%n@ééol@'d% 8h ice n%uﬁ'.st 'h le 1‘]3§Fpoatassmm t-butoxide in THF (3.6 mL)

was added dropwise. The mixture was stirred an additional 5 min in an ice

20  bath then at rt over night. The dark mixture was then concentrated in vacuo
and flash chromatographed on silica (using a 85:13:2 mixture of
dichloromethane:methanol:ammonium hydroxide) to yield Compound 26 (104
mg, 35%) as an orange solid. Compound 26 was dissolved in water (5 mL)
and adjusted to pH~2 with 1N hydrochloric acid solution. The solution was

25 .. freeze-dried overnight to give the hydrochloride sal. "H NMR (DMSO-ds) & 8.8
(m, 2H), 8.4 (s, 1H), 8.1 (d, 1H), 7.85 (m, 1H), 7.75 (d, 1H), 7.6-7.35 (m, 3H),
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and cyano). -(C-.~)al kyl (C~_4)al koxy, -{C~_4)al kyl -hydroxy, -{C-;
,~)al kyl-(halo)~_ 3, .-(C~_4)alkyl-am no (wherein amno is substituted 4vith
15 i:wo Nbevidi8ent s i ndependently selected fromthe groupCTansi/swéng of
hydr ogen and C~ 4a| kyI ), (C~ 4) al kyI a ~rinc{C~_~)al kyI am' no,
- C~-4al kyl - -753 -C~ 4 | - NH- S02- a/

o L AR (BnH G75G ) B (., 528 ey 12, 4.45 (£ 205, 30 (rm, 2H),

-(C-~. 4) al k ) - (C~_4) al kyl ,

R L L s e L T e Ao

-(C-_4)al kyI -C(O-0(C_~)alkyl) -(C_4)alkyl-C(O-NH2, ,

-{CH2) 2_4-heterocyclyl, -(CH2)2 4-T-C(V)-Z (wherein T is NH, Vis Oand Z
.is amno (wherein anmng i sOMestituted with two suPMs t uent s i ndependent |y
selected fromthe group Si st of hydrogen am\ C~ 4al kyl)). 25 7. The
conmpound of claim ei ® RV s ect eg-Reoni t h® group consi sting of:
-hydrogen, C~_4alk wherei n ali i sBeubs d with one to two
substituents inde ly sel e rom t "€ gMbup consi sting of
-O-(C~_4)alkyl, 30 -O-(H~_4)alk 6%(/%/ O (C_ ) - NH {C~_4) al kyl ,
-O-C(O-(C~_4)al kyRp - C(O)H 132 002/C18 /US(1'1 /-47(89 - CO2H,
-C(O-0(C-_4)alkyl, amno (substituted with stituents independently
selected fromthe group consisting of hydrogen, C-_4al kyl, -(C~_4)alkyl -
-C(O-0(C-_4)al kyl and phenyl (C~_4)al kyl ), hydroxy, |_pyrrol i di nyl,

1, 3-di oxol anyl, norpholinyl and @ perazinyl (wheréi For azi nyl 5 i's
optionally substituted with nethy and pyridinyl; the prowsothat if
R2 is selected from sel ected fiom Nhe group cor dr ogen and
unsubstituted C~ 4ghkw , RN is selected i gonsi sting of
ot her than hydrogen, C~ 4ak&tN aryl (limted bstituted or
substituted with one or nore s bstltuents sel ecte the 10 ~ group
consi sting of hal o, unsubffti tfuted ctB yl xy, C-> aI koxy,

{hal 0) ~_3{ C~_4) al kyl , I@?‘ ci\;j unsubst iryt ed arti ngl and cyan

S(C~_4)alkyl “aryl (wher eYfRaryl is Ilmted to Nhenyl unsubstMegt ed or
substituted with one or nore substl tuents sel ect&d fromé gg group

consi sting of halo, unsubstituted C ~ ~al kyl, 4al koxy,

(105 ppanishtulsu g Blpibiohd ipbarinapkeaopogh s
{CT _4)al watemlsnmcmnéé hoseastites irlsthelarstdthmercﬂmpommd%/\of tetrobenient s
i ndependent|y sel ecte fromthe u nsi sti.ng .of hydrogen and
ST el i iy

-C~_4a ~~) a - C~ ~~) a , _
(G- 4 a%/ky{él 5 0 (o 4)al kyl - @lﬁi% al kyl | Y ES‘““,’I'EI.J“’Z
-(C~_4)al kyl - S02- (C~_4) al kyl . -(c~ 4)a| Kyl -O C(O) - (C~_4)alkyl, (MH)
-(C~_4) al kyl yC( N3{113 gxmatﬁ MHm&Yp ]Niﬂ»mdéié‘r |}1kh1|ﬂgl(2002H, 454

(C~_4)al kyl - deyl3- y ;s
{CI—|2)24heter8%:y )ﬂ J2£+)dereinTis NH, Vis Oand Z

is arrrino (%er&[h[wlmﬁthﬁlaﬁub@)ﬂr@ éBlZQhﬁoylkéﬂét(ﬂt uents 554

i ndependent | y 25na;phtbatea,r(ylmemm t%lrgiab@pylbd)Hsp)grole@ bdidnadr ogen and
C~_4al kyl)). | ai m e| ected fro e
group consi $§ mgg'if'lgﬁfgﬁh % rgpyl e @%ﬁfﬁc{?al m 1 \/\/neggg‘5

and R4 are mdep%WH@WEYl pdekyll- 'PR§/ usol/ ~71i $9 from

tC he4g|rguog>( Corlﬁ'ssi[mg(zoe‘s d"bfﬂér@%@n ﬂall]kwmn % AYB- 2}2;?' lkml
~ Y, 181 y
~dO-NLR, - %ﬁﬂg dd&%ﬁ@g zﬂda\zk ? - Té%g -2 “Z)al kyl 12, -SH,
73  3-[1-[(5-chlorobenzo[b]thien-3-yl)methyl}-1H-indol-3-yl]-4-[1- 594
[3-(dimethylamino)propyl]-1H-indazol-3-yi]-1H-pyrrole-2,5-
dione
Example 7

10 3-(5-chloro-1-ethyl-1H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl]-1H-indazol-3-
76




-S-(C~_4)al kyl, -S02-(C~_4)al kyl, -S02-NH2, -S02-NH (C~_4)alkyl, 5
-S02-N (C~_ 4)a| kyl ]2, am no (substl tuted vmth two substituents
i ndepend&y® D2/4d8s ect ed fromthe group consi sting of hydr o§€M/USCH41484 kyl |
C2_4al kenyl, C2_4al kynyl, -(C~_~)alkyl-NH, -C(O-(C~_4)al kyl,

0 -0 (C~ 4)al kyl , 0 C-_4) al kyl,
S((o§ N[EC~ 4% iy k§| ]2, T« Qﬂwtébyﬁ{%'oi&rg%%@oh@“%d&@ NH- (C~_a)al kyl, 10
- S02- N[ ( C~ Zq,@l-lb

substi 'El(,lte Fﬁé{'{“\%\gbaqbstlt énis | ndg?églné(]% (l% (?Jré%féﬁte(qgﬂerrﬁ 203;6:1)38 s

consi sting md:lemwémgembnﬁbd frahidyydro@® DMIFI(ﬁmLL) ar@thwnhogmr;d was stirred at

- (C~~) al kyl - NH2 4alkyl, -C(O) - l:{y C( O - NH2,
C(O) - NH ( Q0 °H ami?lr afgo@(fef ANy (led @}%ﬁn@yW]aé thenséﬂdedz Qi?\alsﬁyﬁnd stsgpgnHe, 15

'(ﬁgfo)NE 5o et co Rl W% el 5kl T it s

"vitro, arylether (166_.mt) ahéYaritioned Wit waw(% A0y Th@m@éﬂulﬁyéyém@g oaryl.
10 * The conpound of claim1l wherein R3 at~d R ~ are independently sel ected

'~0 from t IsePgraied arshibieaaquepustlaygiadpsted withaiher/(50 wok).4dhreombiagdno and

hal ogen. endent |y
sel ected frigr? ﬁia%é}g&ge%gqﬁﬂ%“{ \&éﬁ%’# ﬁhﬁegg&e}ne@ﬂg%}hﬁ@dﬁgﬁi%%}ﬁREyano and
2~ chl oro. siFatel86d @:@ﬁ@@mme@fm%@umdgmec@motﬂna% @ 1@rm 811%9@3cbent Iy
sel ected fromthe group consisting of H, OH) lgiﬁ h the
provi sd0t hayhitemeolisk ¥ and Z is O and the ot her is sel ect ed fromthe group
30 consisting of O S, (H OH) and (H, H. 13. The conpound of claim1l
wherein Y and Z are independently selected 134 WO 02/.t G183

PCTI US01/ - 589 6um111fh@re@eeew|rpemm§ﬁe 1P(190 Ry p0BO0H, rh%l;e)\antjft:éﬂnpoahav' SO
that one of Y and Zis O and the other 1s selected fromthe group

consi st i ng 76 (70 med0QQ0dy. mgle) wergtaombiaeg duaanydrogs dibir (3 warasidithes i s

G- aal kenyi XSGRy SHifed b 1 Banach Ry 1NFoRRER AP BN | onar 1

subst i tjgt ed-twitbXide e THF {16 ralubs: 001 6@ndle) vad erriedanrbbyisselvAitd stirikg from the
group consisting of amno (substituted wth two substituents selected from

the group c,ttmkairmm@ Eheﬁpetktﬂgerva%ﬁwr@ian@&mﬂnﬂl 3d’y&fn'6 ang£hen hydroxg
nitro, oxo, ev%g% ?B‘in 86%1’?‘@%@.@&%& c@ag CS&Gétoaf Ige s't"H%‘gM%’ and .

het er oaryl -ar |ona y su ane fo uen

l ndependentdw@almtmk 15@(2@@0@rm@mﬁﬁmghy o8 sufcalcéuﬁpdyﬂm kyl,

C~_, ~al koxy, am no ﬁq substituted with two substituents selected from the
gr oup consucu@hlng:rmt e 2gemethanol)-to giveGompatpdrtd (1faing) asyadr esapgend

20" conddstidiiror EEMSINE Fra iyl i NIFRICDR) & 8. 5HG7 6578 A, 9T OUP
7.55 (d, 1H), 7.35 (t, 1H), 7.25 (d, 1H), 7.15 (t, 1H), 7.05 (d, 1H), 6.15 (s, 1H),
4.4 (¢, 2H), 4.15 (g, 2H), 2.25 (q, 2H), 2.2 (s, 6H), 1.95 (m, 2H), 1.5 (t, 3H).
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"i 6. The conpound of claim1l wherein R5 is selected fromthe group
consisting of nethyl and naphthalenyl. 25 1 r. The conpound of claim1l
wher ei n WRY&IPbund of Forrmula (I)~is a conmpound sel ect e®CTSM/FOBul a
(la): 135 V1'O02/1r183 HMNM ~O PCT/USOL/ ~7T&B9 R4 ~/ ~~ Ra N2\ , NRz
.N1 1 1 RFormula (la) ~~rhercin R~~. R2, R3 and R4 are dependently

sel ected fromthe group consiGti ®Mef: RL ~2 R3 &4 H
N1- ( Me2NCH2CH( OH) CH2] ¥ H; ‘ 2] HH v~C=CH
NL- (Me2N(CH2) 3] H H, $7%2€ Me 2INCH £2C H H2C=CH
N1-[ Me2N(CH2)~] 5-d H, [ NJ;%%%N( 5-Cl; ~~i 2C=CHCH2
N1-[ Me2N(CH~) 3] H H 3-thi€nyN i Vi-] ( CH2) N H; —th| enyl

-N1- (Nl e2N(CH2)3] H H, HzC=CH Nll [ Me2N(CH2) 3] H 4- %1; 3-furyl

N1-[ Me2N(CHZ) 3] H H, 3-pyri délayl N1-[ Me2N( CH2Y3] H;, 3-pyridinyl

N1-[ MeZN(CH2)3] H ~-ClI; 2-naphthyl N1-[Me2N(CHy)~] H H, 'i-naphthyl
-N1-[ Me2N{ CH2) 3] H H; ~-i soqui nol i nyl N1-[Me2N(CH2)3] H H, 3-pyridinyl
N1- (Me2N(CH2) 3] H 6-Cl; 3-qui n@l inyl NI1-[ Me2N@HN3]. g1 H  3-qui nol i nyl
N1-[Et2N(CHZ) 3] H H; 3qU|no w N1- [ ( | Ny CH2) 3] H H;

3-qui nol i nyl NI1-[HCX d C]UI NOol" NA
N1-[ (1, 3-di oxol an- 2-yl ) N HH;7a3-pyri \Nl- CH2) 3] H 5- Owe;
3-pyridinyl-CH2 N1-[Me 3] : I(Ii/di i N1-[ Me2N(CH2) 3] H

H 136 WO 02/C 183 /u o1/ - 17689 C—CHN2 Me2N(CHZ) s] HH,
H2 C=CHN2- [ Me2N( CH2) s] 2 pyri di HyF N1- [ Me2NFEHR) a
~N1- [ Me2N( CH2) s] HH; 2- g‘l@ | N1- [ Me2N( CH~) 3] H5- O ;

5- pyri m di nyl N1- [NEZV\!?' Ya] HH;, . (5-Br) pyr$ empozmﬂﬁ [ & CH2) s] HH;
HNL1- [I\/EZNCHZCH(O—I)CHZ] HH; I\/le [ Me2NCH2CH( OH) CH2] 5- CI H;

MeN1- [ Me2N w@@p@%dure Rxamwke Xand-ie) apprepnate) iaagrpts-and piasting ;

Et N1- [ Me2N H
HNL- [ Me2N( )'S -C;
| Rl bt g R R ke St
- propyl N1- [lN/@iti‘d(rﬁina d HNidindEAN(StHrBiddRoMe;
~-10(t 3Hz) ~N1- [NEZN( CH2) a] HH; 2- MePhNL- [ Me2N( Chl 2) s] HH;
3- Br PhNL- [ Me@A( CH2) 3] HH; j - I N 1-[ Me2NNa@ne 3] HH;, MeN2- [ Me2N( CH2) s|B$MS m/z
Me2N( CH2) 3N1- 3- pyri di nyl HH, 3- benzo[ b] t hi enyl N1-[ Me2N( CHzZ) 3] HH; {MH™

3- Ph- PhN1-
5. Q- napht 3. Y9A-oh SO N it 8y VTR r0o. 1 N | Neon 017) ST6R

6- qui nol i ny! N1- [(disp BrhpopyhifhindazobBamit fimypnale€rRD-3] HH,
2- qui nol i nyl - CH2tibnE Me2N( CH2) s] HH; 3- pyri di nyl N1-[ (4- nor phol i nyl ) ( CH2) 3] HH;

o R O
5-Cl - benzo[b]th| M="W2- PRE cHz137 V1' O 02/.1G 183

PCT/ USO1/ ~7 &9 chidro AR HES-¢)-AMa y3- (H(rﬁewrdrﬂlhbgbrbfik%-@ B2) 3] HaeG |
MeNL- [ AcO( CH2) 3]; %I»%@l’rfﬂggrr% -Pispgibag! n- 1-yl) (

MeNL1- [ (4- nor phol | nyl)f VeNL- | ( HOCH2CH2) MeN( 042?]3]'4H5 cl;
MeNL1- [ MeHN( <£92) 33+b-ctloret erdmza\yldsﬂz[ﬂi Hglinaptirylamino)propyl]-1 448
MeNL1- [ ( PhCH2) l\/EN(\dHZ()Ig}-MB—w-pyrrole -2,5- dlone

MeHN( CH2) 20( “ehib %%%}g &-i%éﬁ%ﬁ)g’t[qy[l:,’m [ HO( CH2) 3]@6
2_ QZBE: Eg: “1 [( E;P( Qgg@ T g\r[ azol 3-yl}-1H-pyrrole-2,5-

- napht hyl N1- [ ( 49iRB€pi per azi n- 1 yl - (CH2) 3] HH; Et N1- [ Me2N( CH2) s] H6- C1 ;

- napht hy| Nlgq HX ¢ -%t‘é&nﬁkétﬁ RIESPd ;h] eAVh zdl%ﬁﬂﬁqbﬂ* 458
-b b th . HH;
Et N(lan[zﬁ/{e ]N( C:—|(23)ny %: Q%FM() napr}'u c’h?’ |-

Et N1- [ Me2N( B®) SI]H[-IB-[Wmaeibylzaoile))nmﬂyi}fﬂHim{ih@él@-lgl] A} (AH-indol- 414

.- napht hy| Ni- [ HO( S} }%Wﬂ@apﬁlﬁhmleNl [I\/EZN( CH2) 2] HH;

s 4- pyri di nyl

OOI\JNI\)

di nyl b t Me2N( CH ~HH,
-EZLIzOI[ B]yt F&L%ﬂﬁ%ﬁ] ﬂ; %1”}2’ [ ﬁc%epé)cg yﬁpr(o ﬁ)ﬁ# 518
- pyridinyl Nl [ H( {5 ;

- benzo[ b] t hi enyl Nl [I\/EOZC( CHZ) 2] HH; 138, WO 0216183 3-pyri d| nyl

-pyridi nyl N1- [ HO@ é-l 'Qﬂﬁol i nyl N' I - [ HO( CH2) 3] HH;
-benzo[ b] t hg-p Wi%- : . ) |§Jn étH%\k é%h%i%% Cg‘lfi u3hbH 531
-pyridinyl N1-[ G q ; [ ’rrole-

- pyridiny - X
-pyridinyl 3-pyridinyl 3-pyridinyl 2- naphthyl 3-benzo[ b] thi enyl and, Me
PCT/ USOL/ ~7G89 N1-[ MeO( CHZ) a] HH; HHH; N1- [ AcO( CH2) s] HH; N2- [ HQ( CH2) a] HH;

wwwwwwwwm

N2- [ Me2N( CH2) 2] HH; N2- [ Me2N(CH2) a] HH; N2-[HQ(CH2)s] H 5-C; and
pharmaceutically acceptable salts thereof.



i 8. The conpound of claim1 wherein the conmpound of Formula (l) is a

conpound selected fromFornmula (Ib): H~"~/~N\ ~Z .~/ RS RA I ~ N2. N2
\N1 R R~wworchss (1 b) 5 wherein VY, Z, R-, R2, R3 and R4 aPETASHpEHdENt | y
selected fromthe group consisting of: YZR-RR RBR4 i-1,H O 2-thienyl

N1-[ Me2N(CH2)3] HH O H H 2=thienyl N1-[MzN(CH2)3] HH and, OHH
3-pyridinyl NL-[Me2N(CHZ)3] H H, and pharmaceutically acceptable salts

t hereof '19. The conpound of claim 1EyaaiReé® t he conpound of Forrmula (1) is
a 10 compound sel ected from Far nul WO (12/.1G 183 H N

ST USU) - 136bS e heroRe il ey -3 me WA PRPYIFHHeAZoRs 2. nd
RS ara dependently sel ected; from I he OEC é?@éﬁﬁ)tohﬂg &)‘): 7CR- R2 RB R4 Rs
-G R53- pyri di nyl N1-[ Me2N( Jgﬁzﬁ)}@ na%ﬁ?ﬂ@?
G SRR SRt e R )
- phar maceut ibfamopeazea 38k, <4 msrécvlhwe&l tissolved. in DRl tglelst Petassium
t
ccep: abl o b 127b 8 G RN BRat G bl b BmRIERIAS A e

conmpound ofregtidriMwhsdatued bt seagohifeal b . aTEE pdaolion Was Ebsled 80t add A
nmet hod for prepar |dgg a pharmaceutical conposition conprising mxing a

conpound ofpagtitignadi befween BEM MWL) aad wates (H3R abi)e Ther eliganic layer A net hod

i i 3Per e MgSHBL QR (2 XCHORIDSREPME R X ST 4R GRF cot 1 ve
anount of gNeQ8DPQYAAd @vapbritsd In vdd to ¥OrdRh ol Gt HiCNabiFUtiliedGPflagh The

met hod of claim 23 wherein the disorder is nmediated by selective inhibition

of a ki naseolémaahsametegraphk (ethylacataieshexansgy 1610)dpdive Forinasd & and
I ' - 2 Th hod of cl ai wh i i
gl ycogen sga}%%e,%féyggea olgﬁegégg-r e nethod of claim 24 erein the kinase

Is selecte rou onsi sting of protein kinase C a, protein kinase
C ~3-11, protein kinase Cy

15  Oxalyl chloride (0.52 g, 4.1 mmol) was added to the indole Compound 8a (0.91
g, 4.0 mmol) in diethyl ether (8 mL) while the mixture was cooled in an ice
bath. The mixture was then stirred at ambient temperature for 16 h, then
cooled to —65 °C. Sodium methoxide (0.46 g, 8.0 mmol) in methanol (10 mL)
was added slowly and the reaction was allowed to come to rt. Water (5 mL)

20 was added and the mixture was stirred for 30 min, then a light yellow solid
Compound 8b (1.04 g, 83%) was filtered. 'H NMR (CDCl3) 6 8.60 (s, 1H), 8.55
(s, 1H), 7.65 — 7.25 (m, 7H), 3.98 (s, 3H).

The ester Compound 8b (56 mg, 0.18 mmol) and amide Compound 1f (40 mg,

25 0.15 mmol, prepared in Example 1) were combined in dry THF (4 mL) under
argon and cooled in an ice bath as 1M potassium t-butoxide in THF (0.60 mL,
0.60 mhol) was added with stirring over a 2 min period. After stirring for 2 h at
rt, the reaction was quenched by slow addition of 12 M HCI (0.25 mL, 3 mmoil),
stirred for 15 min and then partitioned between chloroform and saturated

30 NaHCOs. The organic solution was washed with saturated NaHCO3; and brine,
then dried (Na>SO,) and evaporated in vacuo to a flaky solid. The solid was
then purified by preparative thin layer chromatography (EtOAc:MeOH:NH4OH;

80:16:2) to afford Compound 48 (26 mg, 33%) as a flaky yellow solid. "H NMR
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and gl ycogen synt hase ki nase-3(3. 26. The nmethod of claim23 wherein the

di sorder is nediated by dual ?0 inhibition of at |east two kinases sel ected
fromthewpmysigonsi sting of protein kinase C and gl ycogeRCEYSO1HETSS9

ki nase-3. 2% The rret hod of claim 26 wherein at |east two kinases are

selected from* rougI consi sting of protein kinase C a, protein kinase
C~i-B, pr (ﬁC&Cﬁs)’&Sl& (sadel) T VdengqK/l:ergéhl ,s&ﬁﬂha%éomnma&'é% 3(Z) (mg81HThe

comound off Gl 1 7 82 Tl GA8 0. BIOBZ gk 451 65 Biic2 2808 bRy ey

2.0 29. The oey ,hogH?f E-MSThy3 5oRqRi™, the kinase nediated disorder is
9

sel ected fromthe oup consi sting of "cardi ovascul ar di seases, di abetes)

.di abet es-associ ated di sorders, inflamuatory di seases, |nnunological

di sorders, dernmatol ogi cal d'sorders, oncol ogi cal disorders and

di sorders. 30. The method of'clai m 29 wherein cardiovascular

-sel ected frdﬂrthe group cqggRisti of acute st r oke, t f ai
I . .

car di ovascu A gf‘g )ed)ét(‘@{a te

restenosis, 30
Yy he @'gohqagooj cI a m £9 whoy RlgDNeabet es i sy'sel ected
r'”oc

degeneration. 31 .

fromthe group consisting of insulin degerdent di abetes and e |
non-insulin 1414a W0 (12/-t G183 dep8ad i abet es nel | i8lis. USQOL/ ~7689
32. The nethod of claim29 wherein diab Ss-associ ated di sorders are
selected fromthe group consisting of inpaired glucose tolerance, 5

di abetic retinopathy, proliferative retinopathy, retinal vein occlusion,
macul ar edenm, cardi onyopat hy, nephropathy and neuropathy. 33. The net hod
of claim 29 wherein inflanmmepory di seases are seleége fgﬁnrthe group

consi sting of vascular perpefbility, inflamation, "I ay , 'heunat oi d
arthritis and osteoarthritfis. NBb. The net hod“s ly;

i mrunol ogi cal di sordar ) sel ect edpfromt he 0 Nrp con' S y of
transpl ant tissue rejeefraf, H V-t W C rmd e 6Qi cal
di sorders. 15 35.  The netHod of cl -I' 29 when ein rrrat ogi cal disorders
are sel ected 1f "
Me,N NMe,
5 Compound 48

Using the procedure of Example 8 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH’)

45 3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yi]-4-(1-phenyl- 490
1H-indol-3-yl)-1H-pyrrole-2,5-dione

53  3-[1-[3-(dimethylamino)propyi]-1H-indazol-3-yl]-4-[1-(2- . 504
methylphenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione

54  3.[1-(3-bromophenyl)-1H-indol-3-yl]-4-[1-[3- 568
(dimethylamino)propyl]-1H-indazol-3-yl]-1H-pyrrole-2,5-
dione

10 Example 9

3-[1-[3~(dimethylamino)propyl]-1H-indazol-3-yl]-4-[1-(2-propenyl)-1H-indazol-3-
yl]-1H-pyrrole-2,5-dione (Compound 30)
3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl]-4-(1 H-indazol-3-yl)-1H-pyrrole-

80



fromthe group consisting of psoriasis, hair |oss and bal dness. 36. The
nmet hod of claim 29 wherein oncol ogical disorders are selected from?.0 the
group coned sv4mgp of cancer or tunor growth, proliferativePaTA§IBHFashy, and
angi ogenesis. 37. The nethod of claim 29 wherein central nervous system

di sorders are selected fromthe group consisting_of chronic pain,

neur opat hi ¢ pain, 25 epilepsy, ?egﬂdﬁﬂ%@@@p@ﬁ@ %@rat i ve conditions,

denmentia, Alz > qhizoph

depression ang lgg of“}'r gidﬁrr%t amﬂ%gﬁrotaygoﬁ-zgﬁcﬁzo?%QLE?PIZB&&EH%@-% %’Brfeed

di seases (as a result of head traun(t@oﬁfpohharga)ent I schem ¢ stroke). 30 38.
The nmethod of claim23 further conprising a nethod for use for a co ound

.of claim 1 ladined24d and4. Otmntﬂh)e\wa$ nedeg o intazolriCampaund:@a éép95 an42.

gglrrplr |Gs ﬁg rﬁﬂﬁﬁ rfpg‘?l\gp(jﬁ L%?" g‘ﬁ}éﬁ?ﬁh@é‘%eg‘gaﬁ@oﬁoﬁff P§Beut ically

-effective afiptlie vds leéﬂﬁqéﬂﬁ 'hcﬁflld aBNRIréd Mtoof0% INAHIT 2R (28t enlmet hod  of
claim 39 wherein the t er%peut lcally effective anpbunt of a phar maceut i cal

conposi t i orthen extragiedagith £t40 mLy. Jbe eaynkigledsxtrastaiwerg wagbed

1202 TR 5 A MRCTOTHR) iR NSO A i o

di sorders, janeelio gile CoORPOIRHDBND.CghtEal colOFEosSoliy, SENYBI 20 AR1irs
conprising admnistering to a subject in need of treatment a

therapelth i déthowa b | BV manel) mascEddedcdepwisaiover Fperod #f (0)minge &R ~ ~~Ra

sel et e {roMIOOGPBHpSerembBNAg OB S bragaimdlh THERS mCRSRIEIRL, Y

Cz_8al kynylg Vﬂ)eﬂ'%lerreabﬁdh misuke Wds thBH stifediit!0 AT $oroZ0 hinahla Selbeibh et ed
with one to two substituents I ndependently sel ected fromthe grou

consi sti ng MesSrel((2-4 g) 22ymmol Bn(THF £$ anlk)was@added dropwise over a 10 min.

-0 (C_9%)al

0 (C—9) a lode il s sthisd SIS 5 Wil rven g iy 19 i

- O ( C-13) al Saturdied GH &3 a4BYNL) wes (E\Gdgdi)fellldwéd BQEtOAc _(EI}SQI k) and water
-O (C-_8)al kyl -S02-NH2, -O (C~_8)al kyl - S02- NH g)alk

-0 (C-_8)alfk |mlsb2TlNchgarsy Y& |\as separafed, M2 eda(ll W ier(épam/@nd

2 X9 Nl ) Wish el ki) sl uehorbe T Shabd ] ifor

C‘ompound 9¢ (1.35 g) as a light yellow solid.

20  Compound 9¢ (1.07 g, 3.8 mmol) was combined with 1-benzyl-3,4-
dibromomaleimde Compound 9d (438 mg, 1.27 mmol, prepared as described
in G. Xie, et al., Tetrahedron Lett., 1994, 35; 5555) and LiCl (215 mg, 5.08
mmol) in toluene (25 mL) under argon and Pd(PPh3)2Cl> (178 mg, 0.25 mmol)
was added. The reaction mixture was stirred at 90 °C for 20 h and then diluted

25  with EtOAc (150 mL), washed with water (60 mL) and brine (60 mL), then dried
(Na,S0,4) and evaporated. The residue was separated by flash column
chromatography (DCM:MeOQOH; 97:3) to afford Compound 9e (430 mg) as a
red-orange solid. 'H NMR (DMSO) 5 7.55 (d, J = 8.1 Hz, 2H), 7.40-7.28 (m,
9H), 6.98 (t, J = 7.3 Hz, 2H), 4.84 (s, 2H). ES-MS m/z 420 (MH").

30
A mixture of Compound 9e (126 mg, 0.30 mmol) and K,CO3; (166 mg, 1.20
mmol) in DMF (6 mL) was stirred at rt for 5 min and then

3-dimethylaminopropylchloride hydrochloride (47 mg, 0.30 mmol) was added
81



WO 112/ - 41A83 PCT/ USOL/ ~7189 - O (C~_$) al kyl - CO2H,

-0 (C~_$)al kyl -C(O -0 (C~_a)al kyl, -O (C~_$)al kyl - C(O) - NH2,

- O (C~_8Md kI O) - NH- (C=_8) al kyl, -O (C=_s)al kyl - C( O) - NPCTuSBY/ sty | | 2,
~C(OH -CO-(C~_8)al kyl, -002H, -C(O)- 0(c~ $)al kyl, -C(O)-NH2,

SN M Tl kS Hhoo e & Thi Mo bl i s 0 k1

g Eg:_8g a:ttéﬂﬁ&r%&éf@é %H@; teﬁé&m%@o&t@rn-ﬂa% Kl theatéd whhaHigyémblide (17

- S- ( C~_8) alrkg) 0.22{ramab}. al hgy Iresuﬂmg—nﬂxtare(wla]satlrred at 60 °C for 4 h, then diluted

oo it il ENYBE 160 35, Kbt it Wefer 30l and Bine (B0 il uthed 9ed ¢ wo

égb;; | L glent(ﬂa'g gﬁ@';@%@zsr {vm f’ué fd)g\/bh?orﬁEBUHd 9PaS i ShibdrePdf tivsl ogen,

- (C~_8) aI k;prodh¢t€~ _T$eaChyipound®f 1 r&))dlhdewVaNHi%soi\(eﬁﬂnﬂtaFk(ﬁ miaaG-K@Hal kyl ,

&CE» $% ?:kalﬁﬁlr{léi 8%%'@‘?%%@&%3 Ngﬁf stirre &@2@ %@?é&@g(@@pm kyl
A9 M Crapiliad Sk iRt ﬁe?fﬁ%ﬁﬁcg%'f%%’%“”hf@% e gl i‘l e

optionally andoextraajeédwm EtOAC &0 oli)hiTde aguesiud seiotien wadeqmpdmted yn

sel ecte fromth rou nsi stjng of hal ogen $al al kox| ~

o o A0, porauir Tha bRy RSl Fes far O wiihneat NHOAR(ToNand

consi stin $o,

(hal o) ~ 3?5‘3?‘"%@%.#1(%5?%'?%%3? ng%( l‘1rgoxy glrjg?(fgﬁsgﬁvg%n wates gﬂ I
and ni tro))mLEyaade bebml \M)h~3Bl Na@Htﬁxm—I 110 amd)extuaciedhwtfeEtﬁ)&c I(S'K 5(ar yI and

cubst it ul ey« KR Reniained P¥a iR wadies b SHARkEn ByRecRanalied f om i he

group. consi @d,80,9kn eviipbletbe ifvaib. k‘Fhé reaalu@%§§a§émtéaaﬂ W di‘afi\YbD

substituents sel ect ed from 2~ the group consisting of hydr ogen an

ﬁ~a8a| KRyl %} E@@GM ‘DA C: Mh@lkb?le4®@'cﬂ3(B7}@.2@§a) tO(a’ﬁ@Jlrd)pOl’@Q@*nCB;QiKkaxy |
C- 8 t - -

O 5 (el aERimodnd & tehangl and BegloquRd B2 W pat Were sy RE 1

-0 -N (Ce=Red) bhﬁd 300 né\ﬁmﬁh %Mh 139!;1 %CB’C(% 3 'P%éda@d é‘sg%oar yl

wherein aryl and eteroaryl are op ona ubsti t ut 144 02/1
183 PCT/ USI 1HY), "137838920)(113 4H) t7h0?é¢ds.|hbsﬁ 8 tHe ritHd), Br&ﬂeaﬁﬂdantzl-y) §9xahed from

O S Bl 2T 0 G B ) M

D A St iy =SS s Msibisg ) For

- S02- N ( C~_Gpmipoyhyl 57: aelluw-c(rangetsohmth'eﬁl -MBtrh/zt 415 GibS) i Emle(aqupound 58:
adg)zfggﬁcfy'a@?%agb;%&rm g R B Ao
[0 N (s Nap aog e PR HERR A s QB R4 238

- S02- N[ ( C~_{$).hE168/8 Hz, dit), D.21GENHRHNHR DT (i 7168 Bz, 8)al KFIMS (mizes08 n ami no
IS substlt @ﬁq\\wth two substituents independently selected fromthe group
consi st4° ng Hydrogen C~_8al kyl, C2_8al kenyl, C2_8al kynyl,

-(C~_8)al kyl -NH2, -C(O-(C~_8)al kyI : -C(O)-O(C~_$)a| kyl, -C(O)-NH2,

-C(O-NH (C~_ $)a| kyl) -C(O-N(C-_%)al kyl]2, -S02-(C~_8)allryl, -S02-NH2,

S02-NH (C~_s)al kyl, -S02-N[(C~.B)al kyl]2 and 15 -~C(NH) -f~JH2), cyano)
hal o, (hal o) ~(C~ s}al kyl -, (halo)~_3(C-_ $) al kos; y-, hydroxy,
hydr oxy(C~_~lai kyl, vitro, aryl, -(C, _8)aikyi~- aryI , heteroaryl and
.- (C~_8)al kyl - het eroaryl ~; ,~Cis :~electsd fromthe group consisting of N
and CR5; 20 R3 and R4 are independently selected fromthe group consisting
of hydrogen, C~_8al kyl, C2_$al kenyl) C2_$al kynyl, C~_sal koxy, -C(OH,
-C(O-(C_9%)al kyl, CI)ZH (0O -0 (C~_9%)al kyl, C(O) NH2, - C( NH) - NH2,

-C(O-NH (C~_8)al kyI , --(G-N(C-_3)alkyl]2, -SH -S- (C~ 8) al kyl,

-S02- (C~_8}al kyl, -S02-NH2, 25 ..S02-NH (C~-_8)alkyl, -S02-N (C~-_8)al!<yl]2,
am no (substituted with two substituents independently selected fromthe
group consi sting of hydrogen, C~_8al kyl, C2_%al kenyl, C2_8al kynyl ,
-(C~_8)al kyl-NH2, -C(C-(C~_a)al kyl, -Cg)-0O(C~_8)al kyl, -C(O -NH2,
-C(O-NH(C-_9%)alkyl, -C(O-N(C~_8)al kyl]12, -S02-(C~_9%)al kyl, -S02-NH2,
-S02-NH (C~_8)al kyl, -S02-N (C, _8)al kyl]2 and 30 - C(NH)-NH2),

am no- (C~_8)al kyl - (wherein amno is substituted with two substituents

i ndependently selected fromthe group consisting of hydrogen, C~_%$al kyl)
Cz_8al kenyl , C2_8al kynyl, -(C~_e)al kyl-NH2, -C(O-(Cl_e)al kyl, 145



WO U2/.1(r183 PCT/USU /~7159 -C(O -0 (C~_8)al kyl, -C(O -NH2,
-C(O-NH (C~-_9%)alkyl) -C{(O-N(C~_8)al kyl]12, -S02-(C~_8)al kyl, -S02-NH2,
- S02- NH W 08)¥@akkyl , -S02-N[ (C~_a)al kyl ]2 and - C( NH) - NH2) PCTiLsnu4768ml o,
(hafo) ~_3(C~_%)al kyl -, (hal o) ~_3(C~_9%) al koxy-, hydroxy,
hydroxy(C~_$) al kyl -, nitro, aryl, QC~ 8) al kyl -aryl, hete ﬁﬁl;ey and 5

Bom t he group

-(C~_8)al ky!-heteroaryl; Y and arge i nde& ndent ly sel ect

consi sting of ‘f*l\( H &) an Py wih prow at one of Y and Z
is Oand the B{hlerp\js te th u nsi ¢ O S (H O
and (H H; and, y R Si’i@dé)ﬁgel ected ro?nz)qﬂg g?gﬁp consi st ng of: i~ydrogen,
hal ogen, C~_$al , C2_8al kenyl , 8a| kynyl wherein algyl, alkenyl and

.al kynyl are optionally substi tute one to two substituents

i ndependently selected 1~ ~ fromt he (ghp consi sting of am no substituted
Wi th two substituents sejhect ed fr@nt,g g oup consi sting of hydrogen and
. C~_eaf kyl), cyano, halfé hydr oxy) tr¥7 oxo, aryl and heteroaryl}, s;~I

and heteroaryl wheggi N iyl and he are optionally substituted ~Nith
0 ne to two substlw i ndepenrgdenr Iy st et MesMiGHLY,QF oup consi sting
of 20 C~_$al kyl ~ éo I jed witlo g9 substituents

sel ected f romgdﬁe_&ou.p_&ms' [YNg Ndreden -and—€——8al ) ,9fcyano, hal o,
hydroxy and nitro~; affdlpharnmaceuti'cal I'y accept abl Kzggsts t hereof. 25 42.

The nmet hod of claim 41l wherein di abeBes-associ at?g _gisocplers are sel ected
fromthe group consisting of inpaired glucose to Pance, diabetic

reti nopathy, proli ferFAF?h/e retinopathy, retinal vein occl usi on, macul ar
edema) cardionyop thy phropat hy and neuropathy. 30 43. The nethod of

cl ai m 41 wherein & bgi cal disorders are selected 146 VWO 02/-1G183

PCT/USI I 1/.171>>8") ¥=£¢m t he gRoufy Cwﬁhld}g of 1PROH asi s ha| r loss and
bal dness. 44. he ¥t hod of~claim 41 wher ei n on_c_o_Eo_gJ_c_a.l_.dl

re
sel ected fromlt he[ gruy’ c stl n_g_ f canger or t r]cgo,q @Agvvt f‘? ative
angi opat hy, an AT 0geRE %ﬁ cﬁd of %5 4 Whglobl n clgn al

nervous systen1d|sqﬁder are selected fromthe group con5|st|ng of chronlc
pai n, neuropathic pain, apilepsy, chronic neurodegenerative conditions,

@5%

Compound 57 Compound 58 Compound 30

denentia, Al zhei ner ng \lTl/
H
O-_N__O

~

Example 10
3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl]-1,5-dihydro-4-[1-(2-thienyl)-1H-
5 indol-3-yl}-2H-pyrrol-2-one (Compound 36)
4-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl]-1,5-dihydro-3-[1-(2-thienyl)-1H-
indol-3-yl}-2H-pyrrol-2-one (Compound 37)
Compound 9 (0.85 g, 1.7 mmol) (prepared using the procedure of Exampie 12)
in THF (75 mL) was cooled in an ice bath as 1M LAH in diethyl ether (10.5 mL,
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10 di sease, nood di sorders, schizophrenia, manic depression and
neurotraumatic, cognitive decline and ischem a-rel ated di seases (as a
result owderndisy auma or transient ischernic stralce). 14PCT/US01/47689
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Compound 10

Example 14
3-[1-[3- (dlmethylammo)propyl] -1H-indazol-3-yl]-4-(1-ethyl-5-methyl-1H-indnl-3-
5 vi)-1H-pyrrole-2,5-dione (Compound 51)
Following the procedure of Example 4, using 5-methylindole in place of
5-chloroindole, 5-methylindole (2.0 g, 0.0152 mole) in a mixture with ether (50
mL) was cooled in an ice bath and treated dropwise with oxalyl chloride (1.96
g, 0.0154 mole) while stirring under argon. The resulting yellow slurry was
10  stirred at 5 °C for 30 min then cooled to —65 °C. A solution of sodium
methoxide (1.7 g, 0.031 mole) in anhydrous methanol (25 mL) was added
dropwise to the cold mixture over a 30 min period, then the mixture was
allowed to warm to rt. The mixture was then cooled in an ice bath, quenched
by dropwise addition of water (50 mL) and stirred for 5 min. The resulting three
15  phase mixture was filtered and the solids were washed with water then air dried
to give a 5-methylindole methyl ester analog of Compound 4b (2.8 g). The
crude product was used in the next step without further purification.
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(780 mg, 0.005 mole) was then added dropwise and stirring continued at 25-30
5 °C overnight. The reaction mixture was then diluted with ether (150 mL) and
partitioned with water (25 mL). The organic layer was separated and the
aqueous layer extracted with ether (50 mL). The combined organic layers were
washed with brine, then dried over anhydrous sodium sulfate and concentrated
in vacuo to give a N-ethyl substituted 5-methylindole methyl ester analog of
10  Compound 7a (233 mg) as a clear oil. The oil was used in the next step

without further purification.

A mixture of Compound 1f (see Example 1) (35 mg, 0.13 mmol) and the
N-ethyl substituted 5-methylindole methyl ester (50 mg, 0.2 mmol) in

e
(¥4

anhydrous THF (5 mL) was stirred in an ice bath under argon. Then a 1N
solution of potassiurn t-butoxide in THF (0.8 mL, 0.0008 mole) was added
dropwise while stirring under argon. The mixture was stirred for an additional 3
h at rt and then evaporated in vacuo at rt to give the crude product. The crude
product was purified via preparative TLC, eluted with an 85:13:2 mixture of

20  dichloromethane:methanol:ammonia to give of Compound 51 (1.5 mg) as an
orange glass. ES-MS m/z 456 (MH").

Using the procedure of Example 14 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

o]
[

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")

81 3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-4-(1-ethyl-5- 472
methoxy-1H-indol-3-yl)- 1H-pyrrole-2,5-dione

86 3-(5-chloro-1-ethyl-1H-indazol-3-yl)-4-[1-[3-(4- 518
morpholinyl)propyl]-1H-indol-3-yl]-1H-pyrrole-2,5-dione

87 3-(5-chloro-1-ethyl-1H-indazol-3-yl)-4-[1-[3-(4-methyl-1- 531
piperazinyl)propyl]-1H-indol-3-yl}-1H-pyrrole-2,5-dione

96 3-(5-chloro-1-ethyl-1H-indazol-3-yl)-4-[1-[3-(1- 502
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Tow & ()-Lonbn R rop A s e A A-AptRthalonyl)-1 H-indol
3-yl]-1H-pyrrole-2,5-dione (Compound 15)

5 Following the procedure of Example 1, using 1-bromonaphthalene in place of
3-bromopyridine, a 1-(1-naphthyl)-indol-3-yl glyoxylic methyl ester analog of
Compound 1¢ was prepared. 'H NMR (CDCls) 5 8.60 (s, 1H), 8.56 (d, J = 8.0
Hz, 1H), 8.05 (m, 3H), 7.65 (m, 4H), 7.40 - 7.20 (m, 2H), 7.01 (m, 1H), 3.97 (s,
3H).

10
The 1-(1-naphthyl)-indol-3-yl glyoxylic methyl ester (69 mg, 0.18 mmol) and
amide Compound 1f (40 mg, 0.15 mmol) were combined in THF (2.0 mL) with
1M potassium t-butoxide in THF (0.60 mL., 0.60 mmol) at 0°C to afford an
orange solid (90 mg). The solid was purified using preparative silica TLC

15 plates (1500 p; EtOAc:MeOH:NH4OH; 40:8:1) to give Compound 15 (37 mg,
46%) as an orange solid. ES-MS m/z 540 (MH™). 'H NMR (CDCls) & 8.30 (s,
1H), 7.99 (m, 2H), 7.74 (d, J = 8.2 Hz, 1H), 7.55 (m, 4H), 7.41 (m, 3H), 7.14'
(dd, ) =7.4,7.5 Hz, 1H), 6.95 (m, 2H), 6.79 (dd, J = 7.0, 8.0 Hz, 1H), 6.61 (d, J
= 8.0 Hz, 1H), 4.41 (dd, J = 6.9, 7.0 Hz, 2H), 2.15 (m, 2H), 2.12 (s, 8H), 1.88

20 (m, 2H).

Example 16
3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl]-4-[1-(4-isoquinolinyl)-1H-indol-
3-yl]-1H-pyrrole-2,5-dione (Compound 16)

25  Following the procedure of Example 1, using 4-bromoisoquinoline in place of
3-bromopyridine, ‘a 1-(4-isoquinolinyl)-indol-3-y! glyoxylic methyl ester analog of
Compound 1c was prepared. 'H NMR (CDCly) § 9.45 (s, 1H), 8.70 (s, 1H),
8.63 (s, 1H), 8.58 (d, J = 7.9 Hz, 1H), 8.19 (m, 1H), 7.75 (m, 2H), 7.50 (m, 2H),
7.29 (m, 1H), 7.02 (d, J = 8.3 Hz, 1H), 3.96 (s, 3H).

30
The 1-(4-isoquinolinyl)-indol-3-yl glyoxylic methyl ester (175 mg, 0.53 mmol)
and amide Compound 1f (117 mg, 0.45 mmol) were combined in THF (5.0 mL)
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10
Example 17
3-[6-chloro-2-methyl-1-(3-pyridinyl)-1H-indol-3-yl]-4-[1-[3-
(dimethylamino)propyl]-1H-indazol-3-yl]-1H-pyrrole-2,5-dione (Compound 20)
Following the procedure of Example 1, using 2-Me-5-Cl-indole (2.00 g, 17.1:
i5  mmol) in place of indole Compound 1a, a 1-(3-pyridinyl)-5-chloro-2-methyl-
if\dol-3-yl glyoxylic methyl ester analog of Compound 1¢ (2.6 g) was obtained
s an amber gum. The product was used in the next step without further

purification.

20  The 1-(3-pyridinyl)-5-chloro-2-methyl-indol-3-yl glyoxylic methyl ester (492 mg,
0.0015 mole) and amide Compound 1f (260 mg, 0.001 mole) were combined in
dry THF (10 mL) under argon and cooled in an ice bath as 1M potassium t-
butoxide in THF (6 mL) was added with stirring over a 20 min period. After 4h,
the reaction stripped in vacuo to give a dark residue. The residue was purified

25 by flash column chromatography on silica using an 85:13:2 mixture of
methylene chloride:methanol:ammonia to elute the product. The eluant was
stripped in vacuo to afford Compound 20 (0.26g) as an orange flaky solid.
Compound 20 was dissolved in one equivalent of dilute HCI_, then frozen and
lyophilized to give the hydrochloride salt. 'H NMR (DMSO-ds) 5 8.80 (d, 1H),

30 8.60 (s, 1H), 7.95 (d, 1H), 7.80-7.70 (m, 2H), 7.35 (t, 1H), 7.30-7.20 (m, 2H),
7.10-7.00 (m, 3H), 4.60-4.50 (t, 2H), 3.15-3.00 (m, 2H), 2.65 (2s, 6H), 2.20-
2.00 (m, 2H), 1.80 (s, 3H). ES-MS m/z 539 (MH").
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. methyl ester analog of Compound 1¢ was obtained as a yellow solid (260 mg,
25%). "H NMR (CDCls) & 9.36 (s, 1H), 9.04 (s, 2H), 8.62 (s, 1H), 8.56-8.53 (m,
1H), 7.49-7.42 (m, 3H), 3.91 (s, 3H). ES-MS m/z 282 (MH").

10 The 1-(5-pyrimidinyl)-indol-3-yl glyoxylic methyl ester (219 mg, 0.78 mmol) and
amide Compound 1f (150 mg, 0.58 mmol) were combined in dry THF (15 mL)
under nitrogen and cooled in an ice bath as 1M potassium t-butoxide in THF
(2.3 mL, 2.3 mmol) was added with stirring over a 5 min period. After 2 h, the
reaction was quenched in an ice bath, 12N HCI (0.97) was slowly added and

ju—y
h

the mixture was stirred for 15 min. The reaction was diluted with chloroform
{43 mL) and washed with saturated NaHCO3 {2 X 15 mL) and brine (15 mL),
then dried (K>CQO3) and evaporated in vacuo to a solid. The solid was purified
by flash column chromatography (91:7:2; DCM:MeOH:NH4OH) to afford
Compound 34 (0.069 g, 24%) as a red solid. The product was dissolved in 1N
20  HCI:CHsCN (2:1), then frozen and lyophilized to give the hydrochloride salt. "H
NMR (DMSO-ds) 6 9.31 (s, 1H), 9.21 (s, 2H), 8.45 (s, 1H), 7.81 (dd, J=8.53,
8.25 Hz, 2H), 7.59 (d, J=8.36 Hz, 1H), 7.49-7.41 (m, 1H), 7.24-7.16 (m, 2H),
6.88 (t, J=7.76 Hz, 1H), 6.49 (d, J=7.95 Hz, 1H), 4.46 (t, J=6.83, 6.99 Hz, 2H),
3.09-2.93 (m, 2H) 2.60 (s, 6H), 2.29-1.91 (m, 2H). ES-MS m/z 492 (MH").
25  Anal. Caled. For Cyg HasN7O4e1.73 HCle1.89 H,0O (491.54/ 588.67). C, 57.13;
H, 5.23; N, 16.66; Cl, 10.42; KF, 5.79. Found: C, 56.76; H, 5.50; N, 17.43; Cl,
9.99; KF, 5.43.

Example 19
30 3- [1 -[3-(dimethylamino)propyl]-1H-indol-3-yl]-4-[1-(3-pyridinyl)-1H-indazol-3-yl]-
1H-pyrrole-2,5-dione (Compound 59)
The indol-3-yl-glyoxylic methyl ester (0.50 g, 2.46 mmol)} Compound 2b and

3-dimethylamino propyl chloride hydrochloride (0.44 g, 2.78 mmol) were
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10 indazole Compound 1e (350 mg, 2.0 mmol) was combined with 3-
bromopyridine (332 mg, 2.1 mmol) to give a crude product Compound 19b
{410 mg). Compound 19b was purified by flash column chromatography
(DCM:MeOH:; 10:1) to a tan solid. ES-MS m/z 253 (MH"). "H NMR (CDCls) &
9.1 (s, 1H), 8.62 (d, J =2 Hz, 1H), 8.1 (d, J = 8.0 Hz, 1H), 7.75 (m, 2H), 7.50
15  {m,2H), 7.34 (m, 1H), 4.10 (s, 2H).

r‘ollowing the procedure of Example 1, the ester Compound 19a (55 mg, 0.19
mmol) and the amide Compound 19b (37 mg, 0.147 mmol) in THF (3 mL} were
combined with 1M potassium t-butoxide in THF (0.60 mL, 0.60 mimol) at 0°C to

20  give a crude product Compound 59 (60 mg) as an orange solid. Compound 59
was then purified by flash column chromatography (DCM:MeOH:NH,OH;
90:9:1) (50 mg, 69%), then dissolved in aqueous HCI, then frozen and
lyophilized to the hydrochloride salt. ES-MS m/z 491 (MH"). "H NMR (DMSO)
8 8.54 (m, 2H), 8.31 (s, 1H), 7.90 (m, 3H), 7.6 (m, 3H), 7.32 (dd, J=7.4,7.7

25  Hz,1H),7.11(dd,J=7.3,7.7 Hz, 1H), 6.69 (dd, J = 7.4, 7.7 Hz, 1H), 6.23 (d, J
= 8.0 Hz, 1H), 4.42 (m, 2H), 3.08 (m, 2H), 2.73 /2.75 (2 s, 6H), 2.21 (m, 2H).

93



10° 10° 10°L; 10% & ()-,910% & ()- 7!10% & ()-110% & ()-' "' i dEnbC

110% & ()-"10% & ()-3' 10% & () - 210% & ()-310% & ()-"&L0% & () - 1xbdEnbC

1#10%& (YOR2@894 & () - 10% & ()- TH#10% & () - &10% & () - PLOMSBIAN#BUIENDC
L IYL0% & ()- - 10% & ()- +10% & () - )10%&() 3 Y(10% & () -

0/(10%&() 1}uv7 1110% & ()-s910% & ()- 10,, 10

10,,'LY:10%, & ()-s810% & ()- 6"10% & ()- 8@

10%t & 10% & 10% & () - 0948
1s110%f&)()z Gs'lO‘(Vt)Ii& ()- Gsl&%ﬁ?ﬁié%&@!( g
10% & ()--|]C 7

1s110% & ()-Gs! 10% & () - Gs|10%1-&() GLSMOMN ()-G Ko _qg!'s! 10% & ()-Grcl/ 7s
110% & ()-Gs!10% & ()-Gs! 10% & () - G Ko qjgélé\@éi()-Gs!lO%&'()-Gs!lO%&'()

fl Xg#10%& () - m
(N sY. 7
-@5110%&() Gs! 10% & () - G&S

-G'\DFs!10% & ()-Gs!'10% & ()-G Ko_q!'s!10% & () F10% & ()-Gs!10% & ()-Gs!'10
% & ()-G Obs! 10s! 10% & () - G 10% & () - Gs! 10% NMas! 10% & ()-GGs! 10% & ()
+Gs!10% & ()-Gs!10% & ()-G
cl/s!10% & ()-Gs!'10% & ()-ES! 30% & () - Gs!
/ Ko_q! =~ _N
&89xY?/ s! 10% s! 10% & () Gs' 10% &
o q'9:; R
’7@2F|]>/sl10%;|10%&() GsClm%&()-GsMO%&() Gs!10% & ()-G Ko_q!'s!10% &

() -G LI\/D\AAkY?/sllO(VsllO%ﬁ(C D.C1W% &) -Gs! 10% & ()-G Ko_q! _s!'10% & ()-G
sI10% & () - GV\hDrsu|sY/s'105'10°’%&() "()-F Ko_q!'s!'10% & ()-G s!10%
t& ()-Gs!10% & () - q}]C/sllosllo%&() ! !

t& ()-Gs!'10% & ()-G :/s!10/ Ko_q! sllo%&() @'()-Gs!lO%&'()-Gs!lO%
& ()-Gs!10% & () - GnO’sl10/Ko _q!'s!'10% & () - Gsll %' ()-Gs!10% & ()-Gs!10% &
()-Gs!'10% & ()-Gs!10% & () - G}"’Pls _BYGK 1PN S & ()-Gs! 10% & () - Gs!

0% & ()-Gs! 10% & ()-Gs! 10% & ()-G
.l\?%Néllz() Gs! 10% & ()-Gs! 10% & ()-G K

10% & ()-Gs! 10% & () - G{%{
x~?/s110/s! 10% & ()-Gs! = 1O s 1pds & () - N () -G Ko_g!'s! 10% & ()-G
" () +56xY?/ s! 10/ s 10% & () - Gs! 10% &'()- Gs! 109J& () - & Ko_q! s! 10% & () - Gs! 10%
& ()- GBFHKLNXsY: / s! 10s! 10% & () - Gs! 10% & () G’ 0_q!s)10% & ()-Gs! 10% & () -G
5! 10% & () - GXYi knogX>/ s! 10s! 10% & () - G Ko_gks)N0% & %10%&() Gs! 10% &
T()-Gsl 10% & ()-Ga{|]:/s! 10/ Ko q! s! 10% & () - Ge! 10% & ()& 10% & () - Gs! 10%
& ()-Gs! 10% & ()-GnQ' s! 10/ Ko_ql's! 10% & () - Gsbw%&u(,a@sllo%&() Gs! 10% &
()-Gs!10% & ()-Gs! 10% & ()- G2/ s! 10/s! 10% &7() - Cs!'10% &' ()- Gs! 10% & () - Gs!
10% & ()-Gs!10% & ()-G Ko g'wj]P/ 91098" & () - %102#102#102# [;

L0%2#& () -s! 10% & () -G Ko_g!sT10% & () -G # 2LP/ 910@ 10%8" & ()- 6@

1098" & ()-s6@1098" & ()-s6@ 1098" & (h&@&&@ & ()-s6

Love" & ‘(&)()sagnlmz‘)[%ﬁé?@% K@F%g%@]‘%ﬁ %{60%’1@?%%@8 ‘% ()-s6@

1098" & (3 - 6@ 10%8" & (hdaﬁ@&-@ﬂ’ﬁl:!—&:p&)m%?Moogi@nhp}dﬂ’nd@mow& & ()-s6@
10" & () - SE@RIG1E PloGEEe ldmarte Jo Gigupb i TobERBIEEREY 1§%ﬂos>
Tova (- 58 oél“f{%"%%@%éﬁ/%%é’?’@i S S e

iggg: g 8 :@I@%;grgm@tr% es@)mggowmzmmug;@:mﬁi &b@a)zlneﬁg%%bw $c)l+d56@s o
1098" i ()- s&% 29%’ 1"'3'%@%(1@‘% X%B @'516 &4 )3 é‘)‘igﬁ"%b@z/g ﬁgﬁpﬁ

1098"

2Z: | Pl % 1o Zq%? @(@ it 1‘@%87 48 B ?%?3 @gig%@ gy@%ggﬁ@) ?S>

1098" & ()-s@IRS> zZ: 1Pl @1098"& ()-s6@109B" & ()-s6@ 1098" & ()-s6@
1098" & ()-s6@109B" & ()-s6)?S> zZ: 1Pl @1098"& ()-s6@ 109" & ()-s6@
1098" & ()-s6@1098" & ()-s6@1098" & ()-s6)?S> %7:zZ:]P/ @1098" & () S6@
1098" & -s Q n & 9 P @
Tov & () s60 1oy e M S T R B oS o g SIS

Z[ “"euw} zZ:]é’hd@mdé’Emp())ulsdi@i’(Eﬁar‘r@ S&B@OJO)WI'& combited 0@ IEXBSG@
1098" & () -s6)2S> 0B %3 09 S6@
Tov%" & %%-sa@m% frddeneghd8odisd, é%n@% s 1M betarebin Rufyade g

109" & () - SGEFL 0N @3%@% §dcﬂéd mﬁs‘aﬁ@zowa@mﬂ@p&w 'ﬁl@@
1098" & ()-s6@ 109B" &' () -s6@ 1098" & () - S6 25> zZ&J

1098" & () - s eeactiondvas w)arme@tqzmb/sn@stmreé@@tlfowsh&T(rye @@@mms l@e<tmths> +;
=@Z: 1Pl @10%8"& ()-s6@109B"& ()-s6@ & ()-s6@109B" & ()-s6@

1098" & ()-s6)?S> @DOTVYzZ: 1Pl @ 1098" &1%@56@10%3 '& ()-s6@109B" & ()-s6@
1098" & ()-s6@ 109B" & ()-s6)?S> YZ] uwzzZ: Pl @1098"& ()-s6@1098"& ()-s6@
1098" & ()-s6@ 1098" & ()-s6@ 109B" & ()-s6)?2S> z{~zZ: 1P @1098"& ()-s6@
1098" & ()-s6@109B" & ()-s6@ 1098" & ()-s6@ 1098" & ()-s6)?S> zZ: 1Pl @
1098" &' ()-s6@ 1098" & ()-S6@ 109B" & ()-s6@ 1098" &' ()-s6@ 1098" & () - $6) ?S>

ey W e N A NN T A PNAISIT A P T - ] ~ ~ .Y =1 -1]



s11098"3& ()-U s! 1098"3& ()-U s! 1098"3& ()-U s! 1098" 3& () - Ugi j kI mogK/ 4
s11098"3& ()-U s! 1098"3& ()-UU s! 1098"3& ()-U#3! q! s!1093"3& ()-U

s! 109" 38V y2/4dass! 1098" 3& () - Uopqrz{| hL/ 4 s! 1098" 3& ()- U BCTASBI/BE8Y ) - U
s!11098"3& ()-U s!1098"3& ()-U s! 109" 3& () U#3! q s'lO%S 3& ()-U }~hD/ 4
s! 100/63"3&#3'q! s11093" 3& ()- U s! 1093 -U s! 1098

s! 1093" 3&' Ethylreetatal(138 miaast wash dwﬂénvz@ﬁﬁs (3 %f} mwssaﬁur%teﬂdﬂ/@*@@a() U

s!1093" 3 0] o \

1038 et A S

s!1093" 3 olitle & ﬁl@' 1ﬂ#@‘s@l‘|&m‘si§ﬂf’/ﬁe6&wf)aslbl SldeMBcI8Matodtaphy 098" 3& () - U

s! 109" 3& - U#3! D, 4 s!10#3!

. (97.5:0.5:2; DCM:MeOH:NH,OH) to afford Compound 60 (0.12 g, 40%) as a

5 red solid. Compound 60 was dissolved in 1N HCI:CH3CN (2:1), then frozen
and lyophilized to give the hydrochloride salt. "H NMR (free base, CDCl3)
8.29 (s, 1H), 7.94 (d, J=8.0 Hz, 1H), 7.75 (d, J=8.2 Hz, 1H), 7.60 (s, 1H), 7.55-
7.35 (m, 5H), 7.23-7.04 (m, 3H), 6.80 (t, J=7.2 Hz, 1H), 6.57 (d, J=8.0 Hz, 1H),
4.40 (t, J=6.94 Hz, 2H), 2.26-2.13 (m, 8H), 1.89-1.62 (m, 2H). ES-MS m/z 546
10 (MH"). Anal. Calcd. For C32 Hz7N50,Se1.03 HCle1.75 H,0 (545.66/ 614.74): C,

62.53; H,5.17; N, 11.40; Cl, 5.95; KF, 5.13. Found: C, 62.32; H, 4.98; N,

11.53; CI, 5.93; KF, 5.11.

Example 21
15 3-(1-[1,1*-biphenyl]-3-yl-1H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl]-1H-
indazol-3-yl]-1H-pyrrole-2,5-dione (Compound 61)
Foliowing the procedure of Example 1, using 3-bromobiphenyl (2.13 mL, 12.8
mmol) in place of 3-bromopyridine, a 1-(3-phenyl-phenyl)-indol-3-yl glyoxylic
methyl ester analog of Compound ‘¢ was obtained as a yellow solid (1.01 g,
20 77%). 'H NMR (CDCls) & 8.63 (s, 1H), 8.53 (d, J=7.22 Hz, 1H), 7.75-7.62 (m,
4H), 7.55-7.33 (m, 8H), 3.97 (s, 3H). ES-MS m/z 356 (MH").

The 1-(3-phenyl-phenyl)-indol-3-yl glyoxylic methyl ester (288 mg, 0.81 mmol)
and amide Compound 1f (150 mg, 0.58 mmol) were combined in dry THF (8

25 mL) under nitrogen and cooled in an ice bath as 1M potassium t-butoxide in
THF (2.3 mL, 2.3 mmol) was added with stirring over a 15 min period. The
reaction was warmed to rt and stirred at rt for 2 h. The reaction was diluted
with ethyl acetate (138 mL), washed with water (2 X 28 mL), saturated
NaHCO3 (56 mL) and brine (56 mL), then dried (NaxSO4) and evaporated in

30 vacuo to give a solid. The solid was purified by flash column chromatography
(97.5:0.5:2; DCM:MeOH:NH4OH) to afford Compound 61 (0.099 g, 30%) as a
red solid. Compound 61 was then dissolved in 1N HCL:CH3CN (2:1), then

frozen and lyophilized to give the hydrochloride salt. 'H NMR (free base,
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Using the procedure of Example 21 and the appropriate reagents and starting

materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
- (MH")
72  3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl}-4-[1-[3-(3- 572

thienyl)phenyl]-1H-indol-3-yl]-1H-pyrrole-2,5-dione

10
Example 22
3-[1-[3-(4-morpholinyl)propyl]-1H-indazol-3-yl]-4-[1-(3-pyridinyl)-1H-indol-3-yl]-
1H-pyrrole-2,5-dione {Compound 68)

Following the procedure for converting Compound ‘e to Compound 1f, the -

—d
(%33

indazole Compound 1e (1.58 g, 9 mmol) in DMF (20 mL) was combined with
3-chloropropylmorpholine (1.62 g, 9.290 mmol) and cooled in an ice bath as
- 95% NaH (sodium hydride) (0.25 g, 9.90 mmol) was added portionwise over a
20 min period. The reaction was stirred at ambient temperature for 10 min and
then placed in an oil bath at 55 °C for 2 h. After cooling to rt, the reaction was
20  diluted with DCM (200 mL), washed 3 times with brine (60 mL), then dried
(K2CO3) and evaporated in vacuo to give an oil (2.60 g). The oil was purified
by flash column chromatography (EtOAc:MeOH:NH,OH; 80:10:1) to afford a 1-
[3-(morpholino)propyl]-1H-indazol-3-yl analog of Compound 1f as a white solid
(1.34 g, 49%).
25
Following the procedure of Example 1, the 1-[3-(morpholino)propylj-1H-indazol-
3-yl (151 mg, 0.50 mmol) and ester Compound 1c (170 mg, 0.6 mmol) were
stirred in THF (5 mL) at 0 °C as 1M potassium t-butoxide in THF (2.0 mL, 2.0

mmol) was added over 3 min and reaction stirred for 1h. The reaction was
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6.4 Hz, 2H), 3.98 (m, 2H), 3.75 (m, 2H), 3.38 (m, 2H), 3.15 (m, 2H), 2.94 (m,
2H), 2.25 (m, 2H).

Example 23
3-[1-{3-(4-morpholinyl)propyl]-1H-indazol-3-y(]-4-[1-(2-naphihalenyl)-1H-indcl-3-

ot
Ly

yil-1H-pyrrole-2,5-dione (Compound 70)
ollowing the procedure of Example 1 for comibining Compound 1¢ znd
Compound 1f to obtain a target compound, the 1-(2-naphthyl)-indol-3-yl-
glyoxylic methyl ester (296 mg, 0.90 mmol) analog of Compound 1¢ (prepared
20  in Example 11) in THF (6.0 mL) and the 1-[3-(morpholino)propyl]-1H-indazol-3-
yl-(226 mg, 0.75 mmol) analog of Compound 1f (prepared in Example 22) were
combined with 1M potassium t-butoxide in THF (3.0 mL, 3.0 mmol) to afford a
crude product. The product was flash column purified to give Compound 70
(200 mg, 46%) as an orange solid. Compound 70 was dissolved in aqueous
25 HCI, then frozen and lyophilized to afford the hydrochloride salt (219 mg). ES-
MS m/z 582 (MH"). "H NMR (CDsOD, 300 MHz) § 8.34 (s, 1H), 8.11 (d, J = 8.8
Hz, 1H), 8.05 (s, 1H), 7.98 (m, 2H), 7.60 (m, 6H), 7.45 (m, 1H), 7.13 (m, 2H),
6.75 (dd, J=7.3,7.8 Hz, 1H), 6.44 (d, J = 8.1 Hz, 1H), 4.53 (dd, J = 6.3, 6.4
Hz, 2H), 3.80 (m, 4H), 3.01 (m, 6H), 2.22 (m, 2H).
30
Example 24
3-[1-(3-hydroxypropyl)-1H-indazol-3-yl]-4-[1-(2-naphthalenyl)-1H-indol-3-yl]}-1H-

pyrrole-2,5-dione (Gompound 84)
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W | [ A4LOX' /)131(0%19&)()&53 (bd s, 1H) 544 (b s, 1H) 4.44 (¢ 6.8 iz, 2H), 3.93 (s
10 2H), 3.56 (t, J= 5.73 Hz, 2H), 2.08 (m, 2H), 0.89 (s, 9H), 0.01 (s, 6H). ES-MS

m/z 348 (MH").

The 1-(2-naphthyl)-indol-3-yl-glyoxylic methyl ester (0.13 g, 0.40 mmol) analog
of Compound 1¢ (prepared in Example 11) and amide Compound 24b (0.1 g,

15 0.29 mmol) were combined in dry THF (8 mL) under argon and cooled in an ice
path as 1M potassium t-butoxide in THF (1.4 mL, 1.4‘, mmol) was added with
stirring over a 5 min period. After 40 min, the reaction was quenched in anice
bath while 12 N HCI (2 mL, 24 mmol) was slowly added over a 2 min period.
The mixture was stirred for 5 min, made basic {o slightly basic by the addition

20 of 3N NaOH and extracted with EtOAc. The organic layers were combined
and washed with saturated NaHCOj3 and brine, then dried (Na2S04) and
avaporated in vacuo to afford Compound 84 (72 mg, 49%) as an 6range flaky
solid. The solid was then purified by flash column chromatography (96:4:0.4,
DCM:MeOH:NH,OH). 'H NMR (CDCI3) & 8.34 (s, 1H), 7.93 (m, 4H), 7.79 (m,

25 2H), 7.68 (d, J =2.13 Hz, 1H), 7.58 (m, 3H), 7.44 (m, 1H), 7.16 (m, 2H), 6.78
(m, 1H), 6.50 (d, d = 8.0 Hz, 1H), 4.47 (t, J = 6.3 Hz, 2H), 3.40 (t, J = 5.8 Hz,
2H), 1.89 (m, 2H). ES-MS m/z 513 (MH").
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Using the procedure of Example 24 and the appropriaie reagents and starting
raaterials known io those skilled in the att, other compounds of the present
3 invention may be prepared including, but not limited to;

Cpd Name ES-MS m/z
(MH")

91 3-~[1-(4-hydroxybutyl)-1H-indazol-3-yl]-4-[1-(2-naphthalenyl)- 527
1H-indol-3-yl]-1H-pyrrole-2,5-dione

92 3-(1-benzo[b]thien-3-yl-1H-indol-3-y1)-4-[1-(4-hydroxybutyl)- 533
1H-indazol-3-yi}-1H-pyrrole-2,5-dione

99 3-(1-benzo[b]thien-3-yi-1 H-indol-3-y!)-4-[1-(2-hydroxyethyl)- 505
1H-indazol-3-yl}-1H-pyrrole-2,5-dione

100  3-[1-(2-hydroxyethyl)-1H-indazol-3-yl]-4-[1-(2-naphthalenyi)- 499

1H-indol-3-yl}-1H-pyrrole-2,5-dione

Example 25
3~(5-chloro-1-methyl-1H-indol-3-yl)-4-[1-(3-hydroxypropyl)-1 H-indazol-3-yl]-1 H-
pyrrole-2,5-dione (Compound 74)
10 Following the procedure of Example 7, a N-methyl substituted indole methyl
ester analog of Compound 7a (0.37 g, 1.47 mmol) and the amide Compound

24b (0.34 g, 0.98 mmol) (prepared in Example 24 and containing a small
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Pyridine (0.37 g, 4.62 mmol) and methanesulfonic anhydride (0.54 g, 3.08
mmol) were added to Compound 74 (0.67 g, 1.54 mmol) in THF (10 mL). The
mixture was heated at 50 °C for 2h, then cooled to rt. Another portion of THF
(5 mL) was added, followed by 1N HCI (5 mL). The mixture was stirred for

25  another 15 min, then extracted with EtOAc several times. The combined
EtOAc layers were washed once with 1 N HCI (10 mL), water (2 x 20 mL) and
saturated NaCl (20 mL), then dried (Na;SO4) and evaporated in vacuo to
obtain 3-(5-chloro-1-methyl-1H-indol-3-yl)-4-[1-[3-[(methylsulfonyl)oxy]propyi]-
1H-indazol-3-yl}-1H-pyrrole-2,5-dione as Compound 26a (0.73 g, 92%) as a

30 reddish solid. ES-MS m/z 513 (MH").

2-(methylaminino)ethanol (0.4 mL) was added to Compound 26a (0.1 g, 0.2

mmol) in DMA (5 mL). The mixture was heated at 65 °C for 3 h, then cooled to
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Using the procedure of Example 26 and the appropriate reagents and starting
15  materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
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@ methanesulfonic anhydride (1.09 g, 6.26 mmol) were added to Compound 84

{1.07 g, 2.09 mmol) (prepared in Example 24) in THF (20 mL). The mixture

was heated at 50 °C for 2h, then cooled to rt. Another portion of THF (10 mL)

was added, followed by addition of 1N HCI (10 mL). The mixture was stirred

10 for 15 min, then extracted with EtOAc several times. The combined EtOAc
layers were washed once with 1 N HCI (10 mL), water (2 x 20 mL) and
saturated NaCl (20 mL), then dried (Na,SO,) and evaporated in vacuo to
obtain a 3-[1[3-[(methylsulfonyl)oxylpropyl]-1H-indazol-3-yl]-4-[1-(2-
naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione analog of Compound 26a

15 (1.1g, 92%) as a reddish solid. ES-MS m/z 591 (MH").

Pyrrolidine (1 mL) was added to the 3-[1-[3-[(methylsulfonyl)oxy]propyl]-1H-
indazol-3-yl]-4-[1-(2-naphthalenyt)-1H-indol-3-yl]-1H-pyrrole-2,5-dione (0.5 g,
0.975 mmol) in DMA (10 mL). The mixture was heated to 65 °C for 3 h, then
20 cooled o rt. Water (5 mL) was added, followed by extraction with EtOAc (3 x
50 mL). The organic layers were combined, washed with H,O and brine, then
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10  Using the procedure of Example 27 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present
invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")
38 3-[1-[3-[(2-hydroxyethyl)methylamino]propyl]-1H-indazol-3- 570
, yi]-4-[1-(2-naphthalenyl)-1H-indol-3-yl}-1H-pyrrote-2,5-dione

39 3-[1-[3-(4-methyl-1-piperazinyl)propyl]-1H-indazol-3-yl]-4-[1- 595
{2-naphthalenyl)-1H-indol-3-yi]-1Fl-pyirole-2,5-dione

114  3-[1-[3-[(2-hydroxyethyl)methylamino]propyl]-1H-indazol-3- 521
yl]-4-[1-(3-pyridinyl)-1H-indol-3-yl}-1H-pyrrole-2,5-dione

119  3-[1-[3-(acetyloxy)propyl]-1H-indazol-3-yl}-4-[1-(3-pyridinyl)- 506

1 H-indol-3-yl]-1H-pyrrole-2,5-dione

Example 28
15 3-[1-(3-hydroxypropyl)-1H-indazol-3-y!}-4-[1-(3-pyridinyt)-1H-indol-3-yl}-1 H-
pyrrole-2,5-dione (Compound 94)
Following the procedure of Example 25, the ester Compound 1¢ (2.4 g, 8.56
mmol) and amide Compound 24b (2 g, 5.75 mmol) were combined in dry THF
(10 mL) under argon and cooled in an ice bath as 1M potassium t-butoxide in
20 THF (28 mL, 28 mmol) was added with stirring over a 20 min period. After 40
min, the reaction was quenched in an ice bath, 12 N HCI (10 mL, 120 mmol)
was slowly added over a 5 min period. The mixture was stirred for 10 min and
made basic to slightly basic with 3N NaOH, then extracted with EtOAc. The
organic layers were combined and washed with saturated NaHCO3 and brine,

25 then dried (Na2S0,) and evaporated in vacuo to a flaky solid. The solid was
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61.26; H, 4.64; N, 13.23; CI, 8.71; KF, 3.51. Found: C, 61.63: H, 4.64: N,
10 13.48; Cl, 9.13; KF, 3.97.

Using the procedure of Example 28 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

. invention may be prepared including, but not limited to:

Cpd ~ Name ES-MS m/z
{(MH")

102 3-[1-(3-hydroxypropyl)-1H-indazol-3-yl}-4-{1-(2-pyridinyl)-1H- 464
indol-3-yl}-1H-pyrrole-2,5-dione

105  3-{1~(3-hydroxypropyl)-1H-indazol-3-yI]-4-[1-(4-isoquinolinyl)- 514
1H-indol-3-yl]-1H-pyrrole-2,5-dione )

106  3-[1-[2-(2-hydroxyethoxy)ethyl]-1H-indazol-3-yl]-4-[1-(3- 494
pyridinyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione

110 3-[1-(2-hydroxyethyl)-1H-indazol-3-yi]-4-[1-(3- -pyridinyl)-1H- 450
indol-3-yl]-1H-pyrrole-2,5-dione

111 3-[1-(4-hydroxybutyl)-1H-indazol-3-yl]-4-[1-(3-pyridinyl)-1H- 478

indol-3-yl]-1H-pyrrole-2,5-dione

—
A

Example 29
3-(7-chloro-1-ethyl-1H-indol-3-yl)-4-[1-[3~(dimethylamino)propyl]-1H-indazol-3-
' yl]-1H-pyrrole-2,5-dione (Compound 95)

Following the procedure of Example 4, using 7-chloroindole in place of

20  5-chloroindole, 7-chloroindole (12.5 g, 0.082 mole) in a mixture with eth'er (150
mL) was cooled in an ice bath and treated dropwise with oxalyl chloride (10.9
g, 0.086 mole) while stirring under argon. The resulting yellow slurry was
stirred at 5 °C for 30 min then cooled to —65 °C. Anhydrous methanol (25mL.)
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AVWKI L, - 10féfib8/ €9lid was TlieseBaid thelsdlid wadhd&inith(thedand fitdnked o give a
7-chloroindole methyl ester analog of Compound 4b (13.6 g). The crude

5  product was used in the next step without further purification.

Following the procedure of Example 7, a mixture of the 7-chloroindole methyl
ester (3.0 g, 0.013 mole) and cesium carbonate (8.5 g, 0.026 mole) in
anhydrous DMF (75 mL) was stirred at 30 °C under argon for 1 h. lodoethane

10 (9.8 ¢, 0.063 mole) was added dropwise and the mixture was stirred overnight
at 25-30 °C. The reaction mixture was then diluted with ether (1 L) and
partitioned with water (100 mL). The organic layer was separated and the
aqueous layer extracted with ether (200 mL). The combined organic layers
were washed with brine, then dried over anhydrous sodium sulfate and

15 concentrated /in vacuo to give a N-ethyl substituted 7-chloroindole methyl ester
analog of Compound 7a (3.3 g) as a white solid. The solid was used in the
next step without further purification.

A mixtun-fe of Compound 1f (see Example 1) (170 mg, 0.65 mmol) and the

20 N-ethyl substituted 7-chloroindole methyl ester (207 mg, 0.78 mmol) in
anhydrous THF (6 mL) was stirred in an ice bath under argon. 1N solution of
potassium t-butoxide (2.6 mL) in THF was added to the mixture dropwise while
stirring under argon. The mixture was then stirred for an additional 2.5 h at rt

and then cooled in an ice bath and quenched with concentrated hydrochlioric

)
-y

acid (1.5 mL). The mixture was stirred for 15 min then partitioned with
chloroform and saturated sodium bicarbonate solution. The chloroform Iayer
was washed with brine, then dried over anhydrous sodium sulfate and
concentrated in vacuo to give an orange glass (334 mg). The orange glass
was dissolved in a 90:10 mixture of chloroform:methanol, then filtered through
30 & plug of silica and stripped in vacuo to give a residual orange solid. The
orange solid was purified via reverse-phase HPLC using a gradient of 30%-
100% acetonitrile/water (containing 0.2% TFA) to elute the product as a TFA

salt. The salt was freeze-dried to give Compound 95 (130 mg) as a fluffy
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4- 109K'& ()- 4'6, iK+- 109K'& ()- 4'6, )- 10%K'& ()- 4- 10%K'& ()- 4-
10%" & ()- 4'6, - 109K"& ()- 4TXYZel+ 6, - 10%"& ()- 4- 10%"& ()- 4-
109" & ()WOA2MG183- 109" &' () - 4- 109" & ()- 4eE)- 10%K" & Prrdso1 A0 & () -
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) ) 1
Touc e () 0 (63RDe7 %er% hathes i 6 st g g ko dohuedo ¢y 46,
- 10%K" & ()2H)48 GG, 2H(,)2.76 (s, 1619K280d {m, 2H), 1.40 (t, 3H). ES-MS m/z 476
(MH"). Anal. Calc'd for CagH26CINsO2#1.15 TFA<0.5 Ho0: C, 55.17; H, 4.61: N,
5 11.37;F, 10.64, H,0, 1.46. Found: C, 55.36; H, 4.53; N, 11.42; F, 10.61; H,0,

1.12.
Example 30
3-[4-[1-[3~(dimethylamino)propyl}-1H-indazol-3-yl]-2,5-dihyd ro-2,5-dioxo-1H-
10 pyrrol-3-yl}-1-ethyl-1H-indole-5-carbonitrile (Compound 98)

Following the procedure of Example 4, using 5-cyanoindole in place of
5-chloroindole, 5-cyanoindole (13.7 g, 0.096 mole) in a mixture with ether (200
mL) was cooled in an ice bath and treated dropwise with oxalyl chloride (12.7
9, 0.1 mole) while stirring under argon. The resulting yellow slurry was stirred
15 at5 °C for 30 min then cooled to —65 °C. Anhydrous methanol (25 mL) was
added dropwise to the cold mixture over a 30 min period. The mixture was
allowed to warm to rt and was stirred for 4h. The resulting suspension of
yellow solid was filtered and the solid washed with ether and air-dried to give a
5-cyanoindole methyl ester analog of Compound 4b (18.4 g). The crude

20 product was used in the next step without further purification.

Following the procedure of Example 7, a mixture of the 5-cyanoindole methyl
ester (2.97 g, 0.013 mole) and cesium carbonate (8.5 g, 0.026 mole) in
anhydrous DMF (75 mL) was stirred at 30 °C under argon for 1 h. lodoethane

25 (9.8 g, 0.063 mole) was then added dropwise and the mixture was stirred
overnight at 25-30 °C. The reaction mixture was then diluted with ether (1L)
and partitioned with water (100 mL). The organic layer was separated and the
aqueous layer extracted with ether (200 mL). The combined organic layers
were washed with brine, then dried over anhydrous sodium sulfate and

30 concentrated in vacuo to give a N-ethyl substituted 5-cyanoindole methyl ester
analog of Compound 7a (1.7 g) as a white solid. The solid was used in the
next step without further purification.
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potassium t-butoxide (2.6 mL) in THF was added to the mixture dropwise while
stirring under argon. The mixture was then stirred for an additional 2.5 h at rt
and then cooled in an ice bath and quenched with concentrated hydrochloric
acid (1.5 mL). The mixture was stirred for 15 min then partitioned with
chloroform and saturated sodium bicarbonate solution. The chloroform layer
was washed with brine, then dried over anhydrous sodium sulfate and
concentrated in vacuo to give an orange glass. The orange glass was purified
via reverse-phase HPLC using a gradient of 30%-100% acetonitrile/water
{containing 0.2% TFA) to elute the product as a TFA salt. The salt was freeze-
dried to give Compound 98 (155 mg) as a fluffy orange solid. '"H NMR (DMSO-
ds) 6 8.45 (s, 1H), 7.80-7.70 (m, 2H), 7.55-7.40 (m, 3H), 7.10 (t, 1H), 6.70 (s,
1H), 4.50 (t, 2H), 4.35 (q, 2H), 3.10 (m, 2H), 2.75 (s, 8H), 2.10 (m, 2H), 1.40 (t,
3H). ES-ME m/z 467 (MH"). Anal. Calc'd. for Co7H6NgO201.15 TFAD.5 H.0:
C, 58.02; H, 4.65; N, 13.86; F, 10.81, H,0, 1.48. Found: C, 58.34: H, 4.76: N,
13.89; F, 10.72; H,0, 1.58.

Example 31
3-[1-[3-hydroxypropyl]-1H-indazol-3-yl]-4-[1-(3-quinolinyl)-1 H-indol-3-yl]-1H-
pyrrole-2,5-dione (Compound 107)

rollowing the procedure of Example 1, using 3-bromoquinoline in place of
3-bromopyridine, a 1-(3-quinolinyl)-indol-3-yl glyoxylic methyl ester analog of
Compound 1¢ was prepared. 'H NMR (CDCl3) 89.15(d, J = 2.3 Hz, 1H), 8.69
(s, 1H), 8.55 (d, J = 7.1 Hz, 1H), 8.37 (d, J = 2.0 Hz, 1H), 8.28 (d,J =8.5 Hz,
1H), 7.96 (d, J = 8.1 Hz, 1H), 7.87 (m, 1H), 7.72 (m, 1H), 7.45 (m, 3H), 3.98 (s,
3H).

The quinolinyl ester (280 mg, 0.85 mmol) and amide Compound 24b (260 mg,
0.75 mmol) were combined in THF (8.0 mL) with 1M potassium t-butoxide in
THF (3.0 mL, 3.0 mmol) at 0 °C, addition of 12 N HClI gave an orange solid

(430 mg). The solid was purified using flash column chromatography, first with
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v 10%!(53?)4 N’%@M 35?4@)3 o\-izoleﬁﬂa&é/lmb@? dgb«bzﬂ'«lﬂ 41@651\1511 3678,
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& ()-g slvd098" & ()-g s!, 1098"& ()- sf&L0wB"& ()-; X Z9bW4- 10

s7s1098" & ()- “/"10% i& ()- /"10% EXRMPLERS "1098"8" & ()- sy-1098" & () -

sy, GLOYB" & (g 1| L: bu4- 10
-benzo[b]thien-3-yl-1H-indol-3-yl)-4-[1-[3-(amino)propyl]-1 H-indazol-3-yi]-
1H-pyrrole-2,5-dione (Compound 108)

indazole Compound 1e (1.50 g, 8.6 mmol) in DMF (34 mL) was combined with

—
s

1-(3-bromopropyi)-2,2,5,5-tetramethyl-1-aza-2,5-disitacyclopentane (3.64 g,
13.0 mmol) and cesium carbonate (4.77, 14.6 mmol) and then placed in an oil
path at 65 °C for 2 h. After cooling to i, the reaction was filtered, evaporated
in vacuo and purified by flash column chromatography (88:10:2;

20 DCM:MeOH:NH4OH) to afford Compound 32a (0.70 g, 35%) as a pale yellow
solid. "H NMR (CD3;0D) § 7.75 (d, J=8.2 Hz, 1H), 7.54 (d, J=8.5 Hz, 1H), 7.43-
7.38 (m, 1H), 7.14 (1, J=7.2, 7.7 Hz, 1H), 4.46 (t, J=6.7 Hz, 2H), 3.89 (s, 2H),
2.85-2.62 (m, 2H), 2.10-2.01 (m, 2H). ES-MS m/z 233 (MH").

25  The 1-(3-benzo[b]thienyl)-indol-3-yl glyoxylic methyl ester analog of Compound
Ic (prepared in Example 20) (302 mg, 0.90 mmol) and amide Compound 32a
(150 mg, 0.64 mmol) were combined in dry THF (6 mL) under nitrogen and
cooled in an ice bath as 1M potassium t-butoxide in THF (2.6 mL, 2.6 mmol)
was added with stirring over a 10 min period. After 2 h, the reaction was

30 quenched in an ice bath, 12N HCI (3.2 mL) was slowly added and the mixture
was stirred for 10 min. The reaction was diluted with ethyl acetate (150 mL),
washed with water (2 X 32 mL), saturated NaHCO3 (55 mL) and brine (65 mL),

then dried (Na2SO4) and evaporated in vacuo to a solid. The solid was purified
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Compound 108

Using the procedure of Example 32 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present
15 invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")
115 [3-[3-[2,5-dihydro-2,5-dioxo-4-[1-(3-pyridinyl)-1H-indol-3-yl]- 563

1H-pyrrol-3-yl]-1 H-indazol-1-yl]propyl}-carbamic acid 1,1-
dimethylethyl ester
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5 invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")
116  3-[4-(1-benzo[b]thien-3-yl-1H-indol-3-yl)-2,5-dihydro-2,5- 547
dioxo-1H-pyrrol-3-yl]-1H-indazole-1-propanoic acid methyl
ester
Example 35

3-[1-(3-methoxypropyl)-1H-indazol-3-yl]-4-[1-(3-pyridinyl)-1 H-indol-3-yl]-1H-
pyrrole-2,5-dione (Compound 117)

10 Following the procedure for converting Compound 1e to Compound 1f, the
indazole amide Compound 1e (0.31 g, 17.8 mmol) was treated with 1-bromo-3-
methoxypropane (0.3 g, 19.6 mmol) in the presence of 95% NaH (0.05 g, 19.6
mmol) in DMF (50 mL) at 0 °C for 20 min and then warmed to 60 °C for 2 h.
The mixture was cooled down to rt. Water was added and the aqueous

15  solution was extracted with EtOAc several times. The organic layers were
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Example 36

3-(1H-indazol-3-y)-4-[1-(3-pyridinyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione
(Compound 118)
30 The ester Compound 1c¢ (0.22 g, 0.8 mmol) and amide Compound 1e (0.1 g,
0.57 mmol) were combined in dry THF (5 mL) under argon and cooled in an ice
bath as 1M potassium t-butoxide in THF (2.9 mL, 2.9 mmol) was added with

stirring over a 5 min period. After 40 min, the reaction was quenched in an ice
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. . (MH")
104  3-(1-(benzo[b]thien-3-yl-1H-indol-3-yl)-4-(1H-indazol-3-y)- 461

1H-pyrrole-2,5-dione

Example 37
3-(6-chloro-1-ethyl-1H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl]- 1 H-indazol-3-
yl}-1H-pyrrole-2,5-dione (Compound 90)
20  Following the procedure of Example 4, using 6-chloroindole in place of
9-chloroindole, 6-chloroindole (10.5 g, 0.069 mole) in a mixture with ether (150
mL) was cooled in an ice bath and treated dropwise with oxalyl chioride (9.2 g,
0.072 mole) while stirring under argon. The resulting yellow slurry was stirred
at 5 °C for 4 h then cooled to —65 °C. Anhydrous methanol (25 mL) was added
25  dropwise to the cold mixture over a 30 min period, then the mixture was
allowed to warm to rt and was stirred for 4 h. The resulting suspension of
yellow solid was filtered and the solid washed with ether and air-dried to give a
6-chloroindole methyl ester analog of Compound 4b (15.8 g). The crude
product was used in the next step without further purification.
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le%(( Y& ()eopd niayyiceleathvang quenshedavith conQemtnale’d i ydrochlorlc acid (1.5
20 mL). The mixture was stirred for 15 min then partitioned with a chloroform and

saturated sodium bicarbonate solution. The chloroform layer was washed with
brine, then dried over anhydrous sodium sulfate and concentrated in vacuo-to

give an orange glass. The orange glass was purified via reverse-phase HPLC
using a gradient of 30%-90% acetonitrile/water (containing 0.2% TFA) to elute

o]
Lh

the product as a TFA salt. The salt was freeze-dried to give Compound 90 (45
mg) as a fluffy orange solid. 'H NMR (DMSO-ds) 8 8.25 (s, 1H), 7.75 (d, 1H),
7.70 (s, TH), 7.60 (d, 1H), 7.40 (t, 1H), 7.15 (t, 1H), 6.75 (d, 1H), 6.25 (d, 1H),
4.45 (t, 2H), 4.30 (g, 2H), 3.05 (m, 2H), 2.70 (2s, 6H), 2.00 (m, 2H), 1.35 (t,
3H). ES-MS m/z 476 (MH"). Anal. Calc'd. for CogHagCIN5O2+1.0 TFA=0.7 H20:
30 C,55.81;H,4.75, N, 11.62; F, 9.46, H,0, 2.09. Found: C, 55.40; H, 4.51: N,
11.48; F, 9.66; H20, 1.48.
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E@g@”@‘%ﬁ omporos 1f (4.Q4 g, -‘}Olmmql and L.awessaf%reagent (2,4~

bis(4-methoxyphenyl)-1 ,3-dithia-2,4-diphosphetane-2,4-disulfide) (0.97 g, 2.4
mmol) in dioxane (20 mL) was stirred at rt for 40 h. Additional Lawesson’s
reagent (0.97 g, 2.4 mmol) was added and the mixture was stirred for another
3 h. The reaction was evaporated to an oil and purified by flash column
chromatography (EtOAc:MeOH:NH,OH; 40:8:1) to give a thioamide Compound
38a (0.98 g, 89%) as a white solid. £S-MS m/z 277 (M"). "H NMR (CDCls)
67.73 (d, J = 8.2 Hz, 1H), 7.45 (m, 2H), 7.17 (m, 1H), 4.48 (s, 2H), 4.42 (dd, J
=56.8, 6.8 Hz, 2H), 2.24 (m, 2H), 2.20 (s, 6H), 2.06 (m, 2H).

ollowing the procedure of Example 1, the ester Compound 1¢ (1.1 g, 3.90
mmol) and the thioamide Compound 38a (0.90 g, 3.26 mmocl) were combined
with 1M potassium t-butoxide in THF (12.8 mL, 12.8 mmol) in THF (30 mL) to
aiford a thiomaleimide Compound 38b as a red-orange flaky solid (1.95 g).
Compound 38b was dissolved in THF (50 mL) and ethanol (20 mL) and Raney
nickel (20 g) was added in portions, after washing first with ethanol, and the
mixture was stirred for another 30 min. The solution was decanted and
evaporated in vacuo to afford Compound 125 as a light orange solid.
Compound 125 was purified by flash column chromatography
(DCM:MeOH:NH,OH; 80:8:1) to afford a light orange solid (0.28 g, 18%) that
was dissolved in aqueous HCI, then frozen and lyophilized. ES-MS m/z 477
(M*). "H NMR (DMSO) 6 8.76 (d, J = 1.4 Hz, 1H), 8.61 (dd, J = 1.5, 4.9 Hz,
1H), 7.83 (m, 1H), 7.72 (s, 1H), 7.48 (m, 3H), 7.15 (m, 3H), 6.90 (m, 2H), 6.76
(dd, J=7.1, 7.4 Hz, 1H), 6.43 (s, 1H), 4.68 (s, 2H), 4.45 (dd, J = 6.8, 6.8 Hz,
2H), 2.23 (m, 2H), 2.20 (s, 6H), 2.04 (m, 2H).
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Compound 125

Example 39
As a specific embodiment of an oral compuosition, 100 mg of Compound 14 is
5 formuiated with sufficient finely divided lactose *o provide a total amount of 580
to 590 mg to fill a size O hard gel capsule.

Biological Experimental Examples

The utility of the compounds to treat kinase or dual-kinase mediated disorders
10 (in particular, kinases selected from protein kinase C and glycogen synthase
xinase-3; and, more particularly, kinases selected from protein kinase C «, -

protein kinase C B-1I, protein kinase C y or glycogen synthase kinase-3B) was

determined using the foilowing procedures.

15 Example 1
Protein Kinase C Histone-Based Assay

Compounds were evaluated for PKC selectivity using histone Ill as the
substrate. The PKC isoforms «, B-II or y were added to a reaction mixture that
contained 20 mM HEPES, (pH 7.4), 940 uM CaCl,, 10 mM MgCl,, 1 mM

20 EGTA. 100 pg/mL phosphatidylserine, 20 ug/mL diacylglycerol, 30 uM ATP, 1
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precipitated protein. Staurosporine or Valproate, known inhibitors of GSK-3p,
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Cpd  GSK-3p Cpd  GSK-3p
1 0.090 80 0.051
3 0.049 86 0.130
4 0.270 90 0.096
6 0.048 94 0058

32 0.510 95 0.060
33 0.070 98 0.015
43 0.034 102 0210
46 0.010 | 105 0073
48 0.090 106  0.033
68 0.096 107  0.820
69 0.018 110 0075
74 0.014 1M1 0.040
75 0.033 112 0.115
76 0.085 114 0155
77 0.043 115  0.055
78 0.041 117 0.070
79 0.014 118  0.200

The results from the foregoing indicate that a compound of the present
invention would be expected to be useful in treating or ameliorating a kinase or
10 dual-kinase mediated disorder.

While the foregoing specification teaches the principles of the present
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& ()-6%40% > & ()-6#3L]"~%A0% > & ()-6%40% > & ()-6_?2vU510 %0% >
& () - 6YLOVOSIIEE) - 6%40% > & ()-6%10% > & () - 6#3L] " ~9Wa OHTAISOL/7689
& ()-6 <vU510 #3L]"~%840% > & ()-6%0% > & ()-6%0% > & ()-6%40% >

"()- ".~0 -B 9%40% >' & ()-6#3L]"~%®40% >' & ()-6%10% >'
& ()-6#3L] lnv/%r)ltionl?w%ug%é)mg eé&[g)ro({/%edgfog Bhe purp]ose of |Ilusqcration, Ig zNIII be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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WHAT IS CLAIMED IS:
1. A compound of Formula (I):

Formula (I)

wherein

R' and R? are independently selected from the group consisting of:

hydrogen,

Ci.salkyl, Cz.galkenyl, Ca.galkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
from the group consisting of -O-(C1.g)alkyl, -O-(C.s)alkyl-OH,
-0-~(C1.g)alkyl-O~(C1.g)alkyl, -O-(C1.g)alkyl-NHs, -O-(C1_a)alkyl-NH--(C1-a)aikyl,
-0-(C1-s)alkyl-N[(C.s)alkyl]2, -O-(C1.g)alkyl-S-(C1.g)alkyl,
~0-(C1.8)alkyl-8O2-(C1.g)alkyl, -O-(C1.5)alkyl-SO2-NHo,
~0-(C1.g)alkyl-SO2-NH-(C4.g)alkyl, -O-(C1.g)alkyl-SO2-N[(C1.g)alkyl],,
-0-C(O)H, -O-C(O)~(C1.s)alkyl, -O-C(O)-NHj, -O-C(0)-NH-(C.5)alkyl,
-0-C(O)-N[(C1.s)alkyllz, -O~(C1.s)alkyl-C(O)H, -O-(C1.g)alkyl-C(0)-(C1.g)alkyl,
-0-(C+.)alkyl-CO2H, -O-(C.g)alkyl-C(O)-O-(C1.g)alkyl,
-0-(C1.g)alkyl-C(O)-NHa, -O-(C1.s)alkyl-C(O)-NH-(C.g)alkyl,
~0-(C1.8)alkyl-C(O)-N[(C1.g)alkyl]z, ~C(O)H, -C(O)-(C1.g)alkyl, -CO,H,
-C(O)-0-(C1.g)alkyl, -C(0)-NHz, -C(NH)-NH2, -C(O)-NH~(C1.g)alkyl,
-C(O)-N[(C+-g)alkyl]z, -SH, -S-(C1.g)alkyl, -S-(C1.s)alkyl-S-(C1.g)alkyl,
-S~(C1-g)alkyl-O-(C1.g)alkyl, -S-(C1.g)alkyl-O-(C1.g)alkyl-OH,
-S-(C1.s)alkyl-O-(C1.5)alkyl-NHz, -S-(C1.)alkyl-O-(C1.s)alkyl-NH-(C1.g)alkyl,
-8-(C1.s)alkyl-O-(C1.s)alkyl-N[(C+.g)alkyl]z, -S-(C1.s)alkyl-NH-(C1.)alkyl,
-802~(C1.g)alkyl, ~-SO2-NHz, -SO2-NH-(C1.g)alkyl, -SO2-N[(C1.5)alkyl]o, amino
(substituted with two substituents independently selected from the group
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& ()-6940% > & ()-6#3L]"~% DvU510 #39%40% >' & () - 6#3L] " ~o8a0% >
6940% > & ()-6%40% > & ()-69%40% > & ()-6{_?vU510 #940% >'

691 OVOMMU@IBE) - 6#3L] " ~0BA0% > & ()-6940% > & () - 6oL IHTAISO/47689
-6#35_2vUS10 #940% > & ()-6%10% > & ()-6%10% > & ()-6#3L] " ~98a0% >
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-(C1.g)alkyl-O-(C1.g)alkyl, -(C1.s)alkyl-NHz, -(C+.g)alkyl-NH-(C1.g)alkyl,
~(C1.8)alkyl-N[(C+.g)alkyllz, -(C1.g)alkyl-S-(C1.g)alkyl, -C(0)-(C1.s)alkyl,
-C(0)-0-(C1.g)alkyl, -C(O)-NHa, -C(O)-NH-(C+.5)alkyl, -C(O)-N[(C1.s)alkyl]2,

5 -SO2-(C1.g)alkyl, ~SO2-NH,, -SO2-NH-(C1.g)alkyl, -SO,-N[(C1.s)alkyl]a,
-C(N)-NHg, aryl and aryl(C.s)alkyl {(wherein aryl is optionally substituted with

one to three substituents independently selected from the group consisting
of halogen, C1.galkyl, C1.salkoxy, amino (substituted with two substituents

selected from the group consisting of hydrogen and C.galkyl), cyano, halo,
10 (halo)1.3(C1.g)alkyl, (halo).3(C1.g)alkoxy, hydroxy, hydroxy{C1.s)alkyl and
nitro)}), cyano, (halo)s.3, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl

{wherein heterocyclyl, aryl and heteroalryl are optionally substituted with one
to three substituents independently selected from the group consisting of
C+.galkyl, Cq_galkoxy, amino (substituted with two substituents selected from
15 the éroup consisting of hydrogen and C,.galkyl), cyano, halo,
(halo)4.3(C1.g)alkyl, (halo)q.5(C1.s)alkoxy, hydroxy, hydroxy(Cs.s)alkyl and
nitro)},
-C{O)~(C1.g)alkyl, -C(O)-aryl, -C(0)-O-(C4.g)alkyl, ~-C(O)-O-aryl,
-C(Q)-NH-(C4.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1.s)alkyl]2, ~SO~(C1.g)alkyl,
20 -SOz-aryl,
aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to three substituents independently selected from the group consisting
of Cq.galkyl, Cz.salkenyl, Ca.galkynyl, Cqgalkoxy, -C(O)H, -C(O)-(C4.g)alkyl,
-CO2H, -C(0O)-0-(C1.g)alkyl, -C(O)-NHz, -C(NH)-NH,, ~-C(O)-NH-(C.g)alkyl,
25 -C(O)-N[(C1-s)alkyl]z, -SH, -S-(C1.g)alkyl, -SO2~(Cy.g)alkyl, -SO2-NH,,
-S0,-NH-(C1.g)alkyl, -SO2-N[(C4.g)alkyl]2, amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
C1.galkyl, Cz.galkenyl, C,.galkynyl, -(C1.g)alkyl-NHz, -C(O)-(C1.g)alkyl,
-C(0)-0O-(C1.g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.8)alkyl]2,
30 -802-(C1.g)alkyl, -8O2-NH,, -SO2-NH-(C+.g)alkyl, -SO2-N[(C1.g)alkyl]> and
-C(NH)-NH3), amino-(C1.g)alkyl- (wherein amino is substituted with two
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W&ﬁg&))ltu%n?s Hsdlecp)e to{y sele&te%) fro digg)group conélgc)l/(r%g (g% hydrogen,
C+-galkyl, Co.galkenyl, Cz.salkynyl, -(C1.g)alkyl-NH,, -C(O)-(C+-g)alkyl,
~C(0)-O-(C1.g)alkyl, -C(O)-NH,, -C(O)-NH-(C1.s)alkyl, -C(O)-N[(C1.g)alkyl],,
-802-(C1.g)alkyl, -802-NHz, -S02-NH-(C1.g)alkyl, -SO2-N[(C1.s)alkyl]> and
-C(NH)-NH2), cyano, halo, (halo)s.5(C1.s)alkyl-, (halo).a(Cs.s)alkoxy-,
hydroxy, hydroxy(C1.g)alkyl, nitro, aryl, -(C1.g)alkyl-aryl, heteroaryl and
-(C1.8)alkyl-heteroaryl};

with the proviso that if R? is selected from the group consisting of hydrogen,
unsubstituted C,.7alkyl and -(C1.7)alkyl-(halo),.3, then R' is selected from the
group consisting of other than hydrogen, C4.7alkyl, aryl (limited to pheny!
unsubstituted or substituted with one or more substituents selected from the
group consisting of halo, unsubstituted C,.7alkyl, hydroxy, unsubstituted

Cazalkoxy, (halo)s3(C1.7)alkyl, nitro, unsubstituted amino and cyano),
-(Cy.7)alkyl-aryl {wherein aryl is limited to phenyl unsubstituted or
substituted with one or more substituents selected from the group
consisting of halo, unsubstituted C..;alkyl, hydroxy, C.7alkoxy,
(halo)13(C1-7)alkyl, nitro, unsubstituted amino and cyano),
~(C1.7)alkyl(C4.7)alkoxy, -(C1.7)alkyl-hydroxy, -(C1.7)alkyl-(halo).s,
-(C1.7)alkyl-amino (wherein amino is substituted with two substituents
independently selected from the group consisting of hydrogen and
C1zalkyl), -(C4.7)alkyl-amino(C.7)alkylamino, -C4.7alkyl-NH-C(O)~(C+.7)alkyl,
-C1.7alkyl-NH-SO2-(C1.7)alkyl, -(C17)alkyl-SH, -(C+.7)alkyl-S-(C17)alkyl,
~(C1.7)alkyl-SO2-(C1.7)alkyl, -(C1.7)alkyl-O-C(0)-(C+.)alkyl, -(C1.7)alkyl-C(N),
-{C17)alkyl-C(NH)-NHz, ~(C1.7)alkyl-CO2H, -(C1.7)alkyl-C(O)-O~(C+.7)alkyl,
~(C+.7)alkyl-C(O)-NHy, , -(CHy)..¢-heterocyalyl, ~(CH2)2.6-T-C(V)-Z (wherein T
is NH, V is O and Z is amino (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen
and Cy.zalkyl));

X is selected from the group consisting of N and CR?;
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Ci-alkyl, Cz.galkenyl, Cz.galkynyl, Cy.galkoxy, -C(O)H, -C(O)-(C1.g)alkyl,
-CO2H, -C(0)-O~(C.g)alkyl, -C(0)-NHz, -C(NH)-NH,, -C(O)-NH-(C1.g)alkyl,
-C(O)-N[(C1-g)alkyI]2, -SH, -S-(C1-8)alkyl, -SOz-(C1.a)a|ky|, -S02-NHj,

5 ~S02-NH-(C1.g)alkyl, -SO»-N[(C1.g)alkyl],, amino (substituted with two

> 1
&I
&I

substituents independently selected from the group consisting of hydrogen,
C1.salkyl, Co.galkenyl, Ca.galkynyl, -(C1.g)alkyl-NHo, -C(0O)-(C1-g)alkyl,
-C(0)-O-(C1.g)alkyl, ~C(O)-NHa, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C+.g)alkyl]y,
-302-(C1.g)alkyl, -8O2-NHj, -802-NH-(C1.g)alkyl, -SO2-N[(C1.g)alkyl]» and

10 -C(NH)-NH2), amino-(C+.g)alkyl- {wherein amino is substituted with two
substituents independently selected from the. group consisting of hydrogen,
C1.salkyl, Cz.galkenyl, Cz.galkynyl, -(C1.g)alkyl-NHy, -C(O)-(C1.g)alkyl,
-C(0)-0~(C1-g)alkyl, -C(O)-NHy, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C+.5)alkyl]s,
-802-(C1g)alkyl, -SO2-NHz, -SO,-NH-(C1.g)alkyl, -SO,-N[(C1.s)alkyl], and

i5 ~C(NH)-NH,), cyano, halo, (halo)1.3(C1.g)alkyl-, (halo)s.3(C1.g)alkoxy-,

hydroxy, hydroxy(Ci.g)alkyl-, nitro, aryl, -(C1.g)alkyl-aryl, heteroaryl and
-(C4.g)alkyl-heteroaryl;

¥ and Z are independently selected from the group consisting of O, S, (H,OH)
20 and (H,H); with the proviso that one of Y and Z is O and the other is
selected from the group consisting of O, S, (H,0H) and (H,H); and,

R’ is selected from the group consisting of:
hydrogen, halogen,

25 Cqgalkyl, Ca.galkenyl, Casalkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and C1.galkyl), cyano, halo,
hydroxy, nitro, oxo, aryl and heteroaryl},

30  aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with

one to two substituents independently selected from the group consisting of
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-6%40% >' & ()-6}_?vU510 #%d0% >' & ()-6%40% > & ()-6%0% >'

6#3L] " ~9840% > & ()-69%40% > & ()-6_?vU510 #9%40% > & ()-6%40% >'

694 OWO92/46188) - 694.0% > & () - 6#3L] " ~%840% > & ()- 6" <\HETIOs0#Atdsd ~984.0%
& ()-6%40% > & ()-69%40% > & ()-6%40% > & ()-6#3L]"~% "DvUS510 #3%0%
& ()-6#3L]"~%40% > & ()-6%0% > & ()-6%0% > & ()-6%0%

Ci-salkyl, Cqsalkoxy, amino (substituted with two substituents selected from

the group consisting of hydrogen and Ci.salkyl), cyano, halo, hydroxy and

nitro};
5 and pharmaceutically acceptable salts thereof.

2. The compound of claim 1 wherein R" and R? are independently selected
from the group consisting of:
hydrogen,

10 Ciqalkyl, Coalkenyl, Cosalkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
from the group consisting of -O-(C1.4)alkyl, -O~(C1.4)alkyl-OH,
-0-(C1.4)alkyl-O-(C1.4)alkyl, -O-(C1.4)alkyl-NHz, -O-(C1.4)alkyl-NH-(C1.4)alkyt,

' -0~(Cr4)alkyl-N[(C1.4)alkyllz, -O-(C1.4)alkyl-S-(Ci.q)alkyl,

15 -0-(C.4)alkyl-SO4-(C1.4)alkyl, -O-(C1.4)alkyl-8O0p-NHs,
-0-(C1.4)alkyi-SO2-NH-(C1.4)alkyl, -O-(C1.4)alkyl-SO2-N[(C1.4)alkyl]a,
-0-C(O)H, -O-C(0)~(C1.4)alkyl, -O-C(O)-NHz, ~O-C(O)-NH-(C1.4)alkyl,
-0-C(0)-N[(C1.4)alkyllz, -O-(C1.4)alkyl-C(Q)H, -O-(C1.4)alkyl-C(0)-(C1.4)alkyl
-0-(C1.4)alkyl-CO2H, -O~(Cy.4)alkyl-C(O)-O-(C.4)alkyl,

20 -0-(C1.4)alkyl-C(O)-NHz, -O-(C1.4)alkyl-C(O)-NH-(C1.4)alkyl,
-0-(C4.4)alkyl-C(O)-N[(C+.4)alkyl]z, -C(O)H, -C(O)~(C1.4)alkyl, -CO.H,
~C(0)-0-(C1.4)alkyl, -C(O)-NHa, -C(NH)-NH_, ~-C(O)-NH-(C1.4)alkyl,
-C(O)-N[(C1.4)alkyl]z, -SH, -8~(C1.4)alkyl, -S-(C1.4)alkyl-S-(C1.4)alkyl,
~5-(C4.4)alkyl-O-(C1.4)alkyl, -S-(C1.4)alkyl-O-(C.4)alkyl-OH,

25 -8-(C4.4)alkyl-O-(C14)alkyl-NHa, -S-(C1.4)alkyl-O-(C1.4)alkyl-NH-(C1.4)alkyl,
~85-(C1.4)alkyl-O-(C1.4)alkyl-N[(C1.4)alkyl]2, -S-+(C1.4)alkyl-NH-(C1.4)alkyl,
-SO02-(C1.4)alkyl, ~-8O2-NH3, -SO2-NH-(C1.4)alkyl, -SO2-N[(C1.4)alkyl]z, amino

{substituted with two substituents independently selected from the group

consisting of hydrogen, Cy.4alkyl, Cosalkenyl, Cosalkynyl, -(C4.4)alkyl-OH,
30 ~(C1.4)alkyl-O-(C14)alkyl, -(C1-4)alkyl-NHz, -(C1.4)alkyl-NH~(C1.4)alkyl,
~(C1.4)alkyl-N[(C1.4)alkyl]2, -(C1.4)alkyl-S-(C1.4)alkyl, ~C(O)-(C1.4)alkyl,
-C(0)-0-(C14)alkyl, -C(O)-NH2, -C(O)-NH-(C4.4)alkyl, -C(O)-N[(C1.4)alkyl]z,
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& ()-6. >@D0a{ ?VUB10 #940% >' & ()-6940% > & ()- 6#3L]" ~9810% >
6940% > & ()-69%40% > & ()-6acfgv_?vU510 #940% > & () - 6940% >'

- B9LOVOBHERE) - 6#3L] " ~98E0% >' & ()-6%10% > & ()-6_?POsAB0H#Y896 >
%0% > & ()-6%40% > & ()-6%40% > & ()-6#3L] " ~9@a0% >

' ~984 0% 6940% >' 694.0% >' 694.0% >
- <vUB10 EBLY N S0, B8 2 4)§ﬁ<yl IO ) A

-C(N)-NHz2, aryl and aryl(C+.4)alkyl (wherein aryl is optionally substituted with

A~~~
—
CD CD CD

one to three substituents independently selected from the group consisting

of halogen, Cy.salkyl, Cqsalkoxy, amino {substituted with two substituents

(&)

selected from the group consisting of hydrogen and Cq_4alkyl), cyan®, halo,
(halo)+.3(C+.4)alkyl, (halo).3(C1.4)alkoxy, hydroxy, hydroxy(C1.4)alkyl and
nitro)), cyano, (halo)s.s, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl
(wherein heterocyclyl, aryl and heteroaryl are optionally substituted with one
to three substituents independently selected from the group consisting of

10 Ci-4alkyl, Cqsalkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and Cs.4alkyl), cyano, halo,

(halo)1.3(C1.4)alkyl, (halo)1.3(C1.4)alkoxy, hydroxy, hydroxy(C.4)alkyl and

nitro)},
-C(O)~(Cr.4)alkyl, -C(O)-aryl, -C(0)-0-(C1.4)alkyl, -C{O)-O-aryl,
15 -C(O)-MH-(C1.5)alkyl, -C(O)-NH-aryl, -C(O)-N{(C1.4)alkyl]z, -SO2~(C1.4)alkyl,
-S0q-aryl,

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to three substituents independently selected from the group consisting
of Cy.4alkyl, Co4alkenyl, Co4alkynyl, Cy.salkoxy, -C(O)H, -C(O)-(C1.4)alkyl,

20 ~CO2zH, -C(0)-O-(C.4)alkyl, -C(O)-NHa, -C(NH)-NHj, -C(O)-NH-(C1.4)alkyl,
-C(O)-N[(C1.4)alkyl]z, -SH, -S-(C1.4)alkyl, -SO2-(C1.4)alkyl, -SO2-NHj,
-8Q02-NH-(C1.4)alkyl, -SO,-N[(C1.4)alkyl]>, amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
Cy.salkyl, Ca.4alkenyl, Ca.salkynyl, ~(C4.4)alkyl-NH,, -C(O)-(C1.4)alkyl,

25 -C(0)-0-(C1.4)alkyl, -C(O)-NHz, -C(O)-NH-(C14)alkyl, -C(O)-N[(C1.4)alkyl],,
-S02-(C1.4)alkyl, -SO2-NHa, ~-SO2-NH-(C4.4)alkyl, -SO2-N[(C1.4)alkyl]> and
-C(NH)-NH3), amino-(C4.4)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci4alkyl, Ca4alkenyl, Co.salkynyl, -(Cq.4)alkyl-NHz, -C(O)-(C1.4)alkyl,

30 -C(0)-0-(C1.4)alkyl, -C(O)-NHz, -C(O)-NH-(C1.4)alkyl, -C(O)-N[(C1.4)alkyl],,
-SO2-(C14)alkyl, -SO2-NHz, -SO2-NH-(C4.4)alkyl, -SO2-N[(C1.¢)alkyl]. and
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) - 6#3L] " ~% DvU510 #3%40% >' & () - 6#3L] " ~%d0% > & ()-6%0% >'
) - 69%40% > & ()-6%0% > & ()-6-/23CS{_?2vU510 #%40% > & ()-6%0% >'

) - 6#3WOMMIBY > & ()-6%40% > & ()-6%40% > & ()-6SURCH{soPIdEL0 #94 0%
& ()-6%40% > & ()-6%0% > & ()-6#3L]"~%A0% > & ()-6%0% >'

)-6} _?2vUS10 #940% > & ()-6940% > & é) -6%40% > & () - 6%L0% >’
) - 6#3L] " ~98@AK)-NH,), cyano, halo, (halo):s(

hydroxy(C1.4)alkyl, nitro, aryl, -(C1.4)alkyl-aryl, heteroaryl and

& (
& (
& (
>

& (
& ( 1-4)alkyl, (halo)y.3(C1.4)alkoxy, hydroxy,

-(C1.4)alkyl-heteroaryl};
with the proviso that if R? is selected from the group consisting of hydrogen,
5 unsubstituted C,.4alkyl and -(C1.4)alkyl-(halo)s.3, then R' is selected from the
group consisting of other than hydrogen, C1.salkyl, aryl (limited to phenyl
unsubstituted or substituted with one or more substituents selected from the

group consisting of halo, unsubstituted Cj.4alkyl, hydroxy, C4.4alkoxy,
(halo)1.3(C.4)alkyl, nitro, unsubstituted amino and cyano), -(C1.4)alkyl-aryl

10 {wherein aryl is limited to phenyl unsubstituted or substituted with one or
more substituents selected from the group consisting of halo, unsubstituted
C1.4alkyl, hydroxy, Cs.salkoxy, (halo)4.3(C4.4)alkyl, nitro, unsubstituted amino
and cyano), -(Ci.4)alkyl(C1.4)alkoxy, -(C1.4)alkyl-hydroxy,
«(C14)alkyl-(halo).3, -(C1.4)alkyl-amino (wherein aminc is substituted with

15 two substituents independently selected from the group consisting ot
hydrogen and Cy.qalkyl), -(C1.4)alkyl-amino(Cj.4)alkylamino,
-C1.4alkyl-NH-C(O)~(C+.4)alkyl, -C1.salkyl-NH-SO2~(C1.4)alkyl, -(C1.4)alkyl-SH,
-(C1.4)alkyl-S-(C1.4)alkyl, -(C1.4)alkyl-SO2-(C4.4)alkyl,
~(C1-4)alkyl-O-C(O)-(C1.4)alkyl, -(C1.4)alkyl-C(N), -(C1.4)alkyl-C(NH)-NH,

20 -(C1.4)alkyl-CO2H, -(C1.4)alkyl-C(O)-O-(C1.4)alkyl, ~(C1.4)alkyl-C(O)-NHs,, ,
-(CHz)2.4-heterocyclyl, -(CH2)s4-T-C(V)-Z (wherein T is NH, Vis O and Z is
amino (wherein amino is substituted with two substituents independently

selected from the group consisting of hydrogen and C1_4a|kyl))_.

25 3. The compound of claim 1 wherein R' and R? are independently selected
from the group consisting of:
hydrogen,
C1.4alkyl, Cosalkeny! {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of -O-(C1.4)alkyl,
30 -0-(C1.4)alkyl-OH, -O-(C1.4)alkyl-NH-(C1.4)alkyl, -O-C(O)-(C1.4)alkyl, -C(O)H,
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> & ()-6l H 5%0% > & ()-6#3L]"~9%40% > & ()-6%40% > & ()-6%40% >'
& ()-6%40% > & ()-6#3L] "~ NAYLO% > &10 >' 10 >' 10 > 940% >

& () - 6(#IWP2EIB0% > & ()-6940% > & ()-6%40% > & () - 6~PelINAHLAUSY

- &109%&& () - mi- &109&& () - mi- &109%&&' () - M- &10%&&' () -t "&10YR&' () -

10%&R& () - $% <[ NAYA 0% . . _ \
#3AY! E&) &1o(é/ateLg?@)zHrr:ﬁo3(s‘é)c-)@«ﬁ(éz1(4)alkﬁdr ambwas bstitrted WIRIRIQ $ulrstitlBaits, &9 79?@C D
NAYA 0% . o

q[#s- 810084 () - infeprpdently selngied fromuthgarorr, consisting of drqgennt-aatiyke () - miC

 eibsEa (N)A ?/(rirg(?é&f@»@é"?‘)"z a9 (Con 0 @0d 3ryKies-Rabode hySItaRy. &100@8&' () - ma 2
[ NAYLO%

#- 8100&& () - IS EIBOE Fhand hesareary (Whersivhetergeyeldeary and-hotetaatyl ) - ma_ 2

B e1008 () - mareSRionaliv,substituted with gne to thies substituentsndependantyee: () s <
[ NAYL0% #03AY! séle8iEgin(thergtodg CYRSisting o O akéSand he)§10%&& () - M#3AY!, &

%g%é\ffigﬁwmmm@umm oyt A0Syt SHAREI Mt R O - m(
#- &10%&& () - nAneiotea substingsisyindependeidly soleched SaandiRe QroupleSAfisthig 60 - m_a
dep_?[ NAYL0% Ci.4alkyl, Cq.salkoxy, amino (substituted with two substituents independently

10 selected from the group consisting of hydrogen and C1-salkyl), cyano, halo,
(halo)y.3(C1.4)alkyl, (halo)4.3(C+.4)alkoxy, hydroxy, hydroxy(C1.4)alkyl, aryl and
heteroaryl};

with the proviso that if R? is selected from the group consisting of hydrogen and
" unsubstituted Ci.4alkyl, then R'is selected from the group consisting of

15 other than hydrogen, Cq.salkyl, aryl (limited to phenyl unsubstituted or

substituted with one or more substituents selected from the group
consisting of halo, unsubstituted C1.4alkyl, hydroxy, C1-salkoxy,

(halo)1.3(C1.4)alkyl, unsubstituted amino and yano), ~(C14)alkyl-aryi
(wherein aryl is limited to phenyl unsubstituted or substituted with one or

20 more substituents selected from the group consisting of halo and
unsubstituted C4.4alkyl), -(C1-4)alkyl(C4.4)alkoxy, -(C1.4)alkyl-hydroxy,
~(C1.4)alkyl-amino (wherein amino is substituted with two substituents
independently selected from the group consisting of hydrogen and
Ci.salkyl), -(C1.4)alkyl-O-C(0)-(C4.4)alkyl, -(C+.4)alkyl-CO.H,

25 ~(C1.4)alkyl-C(0)-O-(C1.4)alkyl and ~(CHz)-4-heterocyclyl.

4. The compound of claim 1 wherein R’ is selected from the group
consisting of: ‘
hydrogen,

30  Cisalkyl, Cosalkenyl {wherein alkyl is substituted with one to two substituents
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- 810988 WP-02M618309RE () - M- &LOYE& () - M- &LOYEE () - MA#3AY!PCE/EHINERS () - i <
[ NAYL0% #3AY! , & &10%&& () - mi- &LOY&& () - M- &LOY&&' () - M- &LOYRE () - MA#3AY! , &
‘D[ NAYLO%

#:E,)! &109%&8: () - iadependently sedacted from the onmip gonsigtingnafogs: () - mi- 810988 () - s
&) *<J{_?[ NAYLOY . . . .

#- 810988 () - nﬂééﬁfdﬁﬁ@k{"jwﬁa%ﬂﬁ"% ANHRESYbStitHted Wit q substitvamses: () - maL
OPbtv_7?[ NAO/‘io%dependq

- R1008& () - mh STSORen by SSIeciad e ihe aroup cansising Ridvdrooen 289 0oee: () - mavy

.z_?[ NA%L.0% :

e 0%s: () - m@gf})ko)’&.hz’ SIroxy: feterocyalyl anyl and heteroanyl (whergin hefarpoyell ) - <

[ NA%0%S aryl and heteroaryl are optionally substituted with one to three substituents

#3AY! , & &109%&&' () - md- &10%&%- mi- &LOYR&' () - mi- &L0YR& () - m#3AY!, & D NAYL0%

#3- &109&& () - deatly sedaeted fromthe guarg qonsistingiafo@si alRyd mmdSEIs)}s () - mi{
?[ NAYAL0%

#- E&lom&' ()anhard betroany fwherein agyigrehaterganva@omikmally -subsBLESRRIth) - ) 7

9 ?[ NAYL0% . .

#-_&[10%4&' () - mPNE18d¢e subshiiuents ingeredratiy ssleciedkfpmgthe grorRr CoNeiSRg Of - mio<

=HXZ] _?[ NAYL.0Y : - , ; .

AT NN () - LRk g 11421KQKY e iR (SUPStifted Msthidwa substitusnts indarpagdently. m) ~

j xz}~ E[ONAO/&

H3AY! , &- T Bcted e ieorauP Spnsixting o dropes 88g.& e alkvilxsyanc. dalts nava o

% halo).3(C1.4)alkyl, (halo)q.3(C4.4)alk hydroxy, hydroxy(C

HHIAY! | & B10UEE (31-3r(nc1}1 Y2 Yad AN ACHIRlOXY, droxy, Iudroxy(Craalid apkand .
[ NAYL 0% heteroaryl};

#it- &109R& () - MH#3AY!, & &10YRSE, () - M- &LOYRE () - M- &10YRE () - M- &10YR&’ () - MA{
_?[ NA%4.0% With the-proviso that if R” is'selected from the group consisting of hydrogen,

- 1008 () mh RN QAR e LR BT U 9 A ) ™

, _?[ NAY%L0% ;

o %é[g’_/«g;m ) - MBS ElngTBr SHETERAA hydRoERAYE: SarkfOURR frhid 1S pRERE O -/

iﬁ; ft\%gj/f([&'l\l(A ())/(-i (r)rf/lon&lwﬁ&&.e(d).emwiﬂﬂ@&'vﬁﬁh oMk &1 BIGRE SUbsTHIEAAY bel8cREVES thy- MVW
#3AY! , & &10988"QYR FRNYSHIRES halopyngubstiputet) Crali] Jugitoxy, -Gretigony, &x D[ NAYA0

z%[ &10%8: ()- 11w Cra)ahrhaipspbsiitited aming and syanabokber- 95kl 00ge: () - miq

7- 210%8& () - mAVASHIREY)S imiedde Pheaybyasubsiituiad of subslituied Witk PHOQE () - m1. 2

[ NAYEL0%p i -
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#3AY!, & &109&& () - M- &100&& lg) - mi- &109&& () - nsa &109%&& () - mi#3AY! , &K] npst u” E
[ NAYAL0% group consisting of hydrogen and Cj.4alkyl) and -(CHz)z4-heterocyclyl.
#3- &109&& () - M#3AY! | & &10YR&' () - M- &L0%&R&' () - M- &10%&&' () - M- &10%&&' () - mAu
yz{|vU4 "910% % - & ()-& OF10% 4-& ()- F10% % -& ()-
&10% %25& (5.- 10%HRY@3OYPouRE &I £ RHdeind O QUdbted fom 4 %upt () -
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with the proviso that if R? is selected from the group consisting of hydrogen,
unsubstituted Cq.4alkyl and ~(C1.4)alkyl-(halo)y.3, then R' is selected from the
group consisting of other, than hydrogen. C.alkyl, phenyl {wherein phenyl
15 is unsubstituted or substituted with one or more substituents setected from

the group consisting of halo, unsubstituted Cq.4alkyl, hydroxy and
Ci.4alkoxy), -(C1.4)alkyl-phenyl {(wherein phenyl is unsubstituted or
substituted with one or more chloro substituents), -(C1.4)alkyl-hydroxy,
~(C1.4)alkyl-amino (wherein amino is substituted with two substituents

20 independently selected from the group consisting of hydrogen and Ci.salkyl)
and ~(CHz)z-4-heterocyciyl.

6. The compound of claim 1 wherein R? is selected from the group
consisting of:
25  hydrogen,

C.salkyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of -0-(C1.4)alkyl,
-O~(C1.4)alkyl-OH, -O~(C1.4)alkyl-NH-(C1.s)alkyl, -O-C(O)-(C1.4)alkyl, -C(O)H,
-CO2H, -C(O)-0~(C1.4)alkyl, amino (substituted with two subsﬁtuents

30 independently selected from the group consisting of hydrogen, Ci-4alkyl,
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y&&610%&( #&&' (ther than hydrogen, Cy4alkyl, aryl (limited to phenyl unsubstituted or

substituted with one or more substituents selected from the group
consisting of halo, unsubstituted C.4alkyl, hydroxy, Cs.4alkoxy,

(halo)1.3(C1.4)alkyl, nitro, unsubstituted amino and cyano), -(C4.4)alkyl-aryl

10 {wherein aryl is limited to phenyl unsubstituted or substituted with one or
more substituents selected from the group consisting of halo, unsubstituted
Ci4alkyl, hydroxy, Ci.4alkoxy, (halo).3(C1.4)alkyl, nitro, unsubstituted amino
and cyano), -(C1.4)alkyl(C+.4)alkoxy, ~(C4.4)alkyl-hydroxy,
~{C1.4)alkyl-(halo)q.3, ~(C1.4)alkyl-amino {wherein amino is substituted with

15 iwo substituents indepehdently selected from the group consisting of
hydrogen and C.salkyl}, -(C1.4)alkyl-aminc(C1.4)alkylamino,
-C1.4alkyl-NH-C(O)~(C1.4)alkyl, -C14alkyl-NH-SO2-(C1.4)alkyl, ~(C1.4)alkyl-SH,
-{C1.s)alkyl-S-(Cq4)alkyl, -(C1.4)alkyl-SOQ2-(C1.4)alkyl,
~(C1.4)alkyl-O-C(O)-(C1.4)alkyl, -(C1.4)alkyl-C(N), -(C1.4)alkyl-C(NH)-NH,,

20 ~(C1.4)alkyl-CO2H, -(C1.4)alkyl-C(O)-O-~(C4.4)alkyl, -(C4.4)alkyl-C(O)-NHs, ,
~{CH,)2.4-heterocyclyl, -(CH2)p.4~T-C(V)-Z {(wherein T is NH, V is O and Z is
amino (wherein amino is substituted with two substituents independently

selected from the group consisting of hydrogen and Cy.salkyl)).

25 7. The compound of claim 1 wherein R? is selected from the group
consisting of:
hydrogen,
Ci.salkyl {wherein alkyl is substituted with one to two substituents

independently selected from the group consisting of -O-(C.4)alkyl,
30 -0-(C4.4)alkyl-OH, -O-(C1.4)alkyl-NH-(C4.4)alkyl, -O-C(O)~(C+.4)alkyl, -C(O)H,
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f 0} 5SF2uNXst uqusﬁbétrtuents mdependently selected from the group conSIStlng of
niydrogen and Ci.4alkyl), -(C1.4)alkyl-amino(C1.4)alkylamino,
~C1.4alkyl-NH-C(O)-(C1.4)alkyl, -C1.4alkyl-NH-SO2~(C1.4)alkyl, -(C4.4)alkyl-SH,

20 -(C1.4)alkyl-S-(C1.4)alkyl, -(C1.4)alkyl-SOo-(C+.4)alkyl,

: ~(C1.4)alkyl-O-C(0)-(C1.4)alkyl, -(C1.4)alkyl-C(N), -(C1.4)alkyl-C(NH)-NH,
~(C1.4)alkyl-CO2H, -(C1.4)alkyl-C(Q)-O-(C4.4)alkyl, -(C1.4)alkyl-C(O)-NHp, ,
-(CHa)z.4-heterocyclyl, -(CHa)o4-T-C(V)-Z (wherein T is NH, Vis O and Z is
amino (wherein amino is substituted with two substituents independently

25 selected from the group consisting of hydrogen and Cy.salkyl)).

8. The compound of claim 1 wherein X is selected from the group
consisting of N and CR®.

30 9.  The compound of claim 1 wherein R® and R* are independently selected
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10.

12.

13.

from the group consisting of hydrogen, C1.4alkyl, Casalkenyl, Co4alkynyl,
Ci.4alkoxy, -C(O)H, -C(O)~(C1.4)alkyl, -CO2H, -C(0O)-O-(C1.4)alkyl,
~C(0)-NHz, -C(NH)-NHz, -C(O)-NH-(C+.s)alkyl, -C(O)-N[(C1.4)alkyl]z, -SH,
-S-(C1.4)alkyl, -SO2~(C1.4)alkyl, -SO2-NHj, -SO2-NH-(C4.4)alkyl,
~802-N[(C1.4)alkyl]2, amino (substituted with two substituents
independently selected from the group consisting of hydrogen, C4.,alkyl,
Ca.qalkenyl, Coqalkynyl, ~(C1.4)alkyl-NHy, -C(O)-(C1.4)alkyl,
-C(0)-0-(C1.4)alkyl, -C(O)-NH2, -C(O)-NH-(C1.4)alkyl,
~C(O)-N[(C14)alkyl]2, ~-SO2~(C1.4)alkyl, -SO2-NHz, ~-SO2-NH-(C1.4)alkyl,
-80,-N[(C1.4)alkyl]2 and ~C(NH)-NH,), amino-(C.4)alkyl- (wherein amino
is substituted with two substituents independently selected from the
group consisting of hydrogen, C.salkyl, Ca.4alkenyl, Ca.salkynyl,
~(C1.a)alkyl-NHz, -C(O)~(C1.4)alkyl, -C(O)-O-(C1.4)alkyl, -C(O)-NHa,
-C(O)-NH-(b1-4)aIkyI, ~C(O)-N[(C1.4)alkyl]2, ~SO2~(C1.4)alkyl, -SO2-NH,,
-802-NH-(C1.4)alkyl, -SO2-N[(C1.4)alkyl]2 and -C(NH)-NH>), cyano, halo,
(halo)1.3(C1-4)alkyl, (halo)q.3(C1.4)alkoxy, hydroxy, hydroxy(C,.4)alkyl,
nitro, aryi, -(Cq.4)alkyl-aryl, heteroaryl and -(C1.)alkyl-heteroaryl.

The compound of claim 1 wherein R® and R* are independently selected
from the group consisting of hydrogen, C1.salkyl, C1.aalkoxy, cyano and
halogen.

The compound of claim 1 wherein R® and R* are independently selected
from the group consisting of hydrogeri, methyl, methoxy, cyano and
chloro.

The compound of claim 1 wherein Y and Z are independently selected
from the group consisting of O, S, (H,OH) and (H,H); with the proviso
that one of Y and Z is O, and the other is selected from the group
consisting of O, S, (H,0OH) and (H,H).

The compound of claim 1 wherein Y and Z are independently selected
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from the group consisting of O and (H,H); with the proviso that one of Y
and Zis O, and the other is selected from the group consisting of O and
(H,H).

14.  The compound of claim 1 wherein R® is selected from the group
consisting of:
hydrogen, halogen,
Ci.salkyl, Ca4alkenyl, Co.salkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected

from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and C+.4alkyl), cyano, halo,
hydroxy, nitro, oxo, aryl and heteroaryl},

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with

one to two substituents independently selected from the grbup consisting of

Ci.4alkyl, Cq.4alkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and Cy.4alkyt), cyano, halo. hydroxy and

nitro}.

15.  The compound of claim 1 wherein R® is selected from the group
consisting of Cq.4alkyl and aryl.

16.  The compound of claim 1 wherein R® is selected from the group
consisting of methyl and naphthalenyl.

The compound of claim 1 wherein the compound of Formula (I)”is a

compound selected from Formula (Ia):
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Formula (Ia)

wherein R', R?, R® and R* are dependently selected from the group consisting

of:
R’ R? R® R*
H.C=CH N1-[Me2NCHCH(OH)CH_] H H;
H.C=CH N1-[MeNHCH;CH(OH)CHy) H H;
i12C=CH N1-[MeaN(CH2)3] H H;
H,C=CH N1-[MeaNCHCH(OH)CH_] 5-Cl  H;
~.C=CH N1-[MeoN(CHa)s] 5CI  H;
H,C=CH N1-{MeaN(CHa)a) H 5-Cl;
H2C=CHCH> N1-[MeaN(CHa2)3] H H;
3-thienyl N1-[MezN(CHz)g] H H;
2-thienyl N1-[MeoN(CH.)a] H H;
H,C=CH N1-[MesN(CHa)s] H 4-Cl;
3-furyl N1-[MezN(CHz)s] H H;
3-pyridinyl N1-[MeaN(CHz)3] H H;
3-pyridinyl N1-[MeaN(CH2)s] H 5-Cl;
" 2-naphthyl N1-[MeaN(CHa)s] H H;
1-naphthy! N1-[MeaN(CHz)s) H H;
4-isoquinolinyl N1-[MeaN(CHy)a) H H;
3-pyridinyl N1-[MeoN(CHa)a] H 6-Cl;
3-quinolinyl N1-[MeoN(CHy)s] H H;
3-quinolinyl N1-[EtaN(CH2)s] H H;
3-quinolinyl N1-[(4-morpholinyl}(CH>)s] H H;
3-quinolinyl N1-[HCO(CH>),] H H;
3-quinolinyl N1-[(1,3-dioxolan-2-yI)}(CHz).] H H;
3-pyridinyl N1-{Me2N(CHa)s] H 5-OMe;
3-pyridinyl-CH, N1-[MeaN(CHa)s) H H;
(6-CHas)pyridin-3-yl N1-{Me;N(CHy)s] H H;
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H20=CH
H.C=CH
2-pyridinyl
4-pyridinyl
2-thienyl
5-pyrimidinyl
(5-Br)pyridin-2-yl
H

Me

Me

Me

Me

Et

Ph

Et

H

Ph

H

-propyl

Et

HQ(CHa),

2-MePh

3-BrPh

H

Me

Me2N(CHz)3
3-benzo[b]thienyl
3-Ph-Ph
2,5-diMe-pyridin-3-yl
6-OMe-naphth-2-yi
6-OH-naphth-2-yl
6-quinolinyl
1-naphthyl-CH,
2-quinolinyl-CHa
3-pyridinyl

£t

2-naphthyl
2,6-diCI-Ph-CH,
3-(thien-3-yl)-Ph
5-Cl-benzo[b]thien-3-yl-
CH-

N2-[M62N(CH2)3]
NZ-[MGQN(CHz)a]
N1-[Me2N(CHz)3]
N1-[Me,N(CHy)s]
N1 -[MezN(CH2)3]
N1-[Me2N(CH>)3]
N1-[M62N(CH2)3]

N1-[MeoNCH,CH(OH)CHj]
N1-[MezNCH,CH(OH)CHg]
N1-[MezNCH,CH(OH)CH,]

N1-[MeaN(CHa2)3]
N1 -[MezN(CHz)s]
N1-[M82N(CH2)3]
N1-[MeaN(CH5)s]
N1 -[MezN(CH2)3]
N1-[MeaN(CHz)s]
N1-[MezN(CH2)s]
N1 -[MegN(CHz)a]
N1 --[NIGzN(CHz):;]
N1-[MeaN(CHz)3]
N1-[Me2N(CH>)a]
N1-[MeoN(CHz)s]
N1-[Me2N(CHz)3]
N1-[MeaN(CH2)s]
N2-[Me2N(CHz)s]
N1-3-pyridinyl

N1-[Me2N(CHz)s]
N1-{MezN(CH2)s]
N1-[MezN(CHz)3)
N1 -[MezN(CH2)3]
N1-[MeaN(CH2)s)
N1 -[MGQN(CH2)3]
N1-[Me2N(CH>)3)
N1-[MeosN(CHz)3]

N1-[(4-morpholinyl)(CHa)s]
N1-[(4-morpholinyl(CH.)3]
N1-[(4-morpholinyl)(CHa)s]

N1-[MeaN(CH>)3]
N1 '[MGQN(CH2)3]
N1-[Me2N(CH2)s]
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Me
Me
Me
Me
Me
Me
Me
Et

Me

MeHN(CH2)2O(CHz).

2-naphthyl
2-naphthyl
2-naphthyl
2-naphthyl

Et

2-naphthyl
3-benzo[blthienyl
3-benzo[blthienyl
3-pyridinyl

Et

2-naphthyl

Et
3-benzol[b]thienyl
2-naphthyl
2-naphthyl
2-pyridinyl
3-benzo[blthienyl
3-benzo[blthienyl
4-isoquinolinyl
3-pyridinyl
3-quinolinyl
3-benzo[b]thienyl
3-pyridinyl
3-pyridinyl
3-pyridinyl
3-pyridinyl
3-pyridinyl
3-pyridinyl
3-pyridinyl
3-benzo[blthienyl

N1-[HO(CHy)3]
N1-[(1-pyrrolidinyl)(CHa)s]
N1-[ACO(CH,)q]

N1-[(4-Me-piperazin-1-yl)(CHy)s]

N1-[(4-morpholinyl)(CH,)s]
N1-[(HOCH,CH2)MeN(CHz)s]
N1-[MeHN(CH2)3]
N1-[Me2N(CH,)3]
N1-[(PhCH2)MeN(CH2)3]
N1-[MeHN(CH2),0(CH>),]
N1-[HO(CHy)s]
N1-[(1-pyrrolidinyl)(CHz)s]
N1-[(HOCH;CHz)MeN(CH.)s]

N1-[(4-Me-piperazin-1-yl-(CH2)3]

N1-[MeaN(CH2)s]
N1-[HO(CHa)4]
N1-[HO(CHa)4]
N1-[MeaN(CH,)d]
N1-[HO(CHz)4]
N1-[MezN(CH,)s]
N1-jMezN(CHa)d]
N1-[MezN(CHa)s]
N1-[HO(CHa),]
N1-[HO(CH2).]
N1-[MezN(CH>)2]
N1-[HO(CHz)s]
N1-[MezN(CH,):]

H

N1-[HO(CHz)s]
N1-[HO(CH5)20(CHa)s]
N1-[HO(CHy)s]
N1-[HaN(CHz)3]
N1-[HoN(CH2)3]
N1-[HO(CH,):]
N1-[HO(CHa)s] .
N1-[OHC(CH3).]
N1-[HO2C(CH2)z]
N1-[(HOCH,CH2)MeN(CH)s]
N1-[BocNH(CHa)s]
N1 -[MeOQC(CHz)z]
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3-pyridiny! N1-[MeO(CHa)3) H H;
3-pyridinyl H H H;
3-pyridinyl N1-[AcO(CH>)s] H H;
3-pyridinyl N2-[HO(CH,)3] H H;
2-naphthyl N2-[MeaN(CH,).] H H;
3-benzo[b]thienyl N2-[MesN(CH.),] H H;
and,

Me N2-[HO(CH,)3] H 5-Cl;

and pharmaceutically acceptable salts thereof.

18.  The compound of claim 1 wherein the compound of Formula Dis a

compound selected from Formula (Ib):

No.

%\ "RS
R? -
Y,
R

Formula (Ib)
5 whereinY, Z,R", R?, R and R* are dependently selected from the group
consisting of:

Y Z R’ R? R3 R*
HH O 2-thienyl N1-[MeaN(CHa)s] H H;
0 HH  2-thienyl N1-[MeaN(CH.)s] H H;
and,

0 HH  3-pyridinyl  N1-[MezN(CHy)s] H H:;

and pharmaceutically acceptable salts thereof.

19. The compound of claim 1 wherein the compound of Formula (1) is a
10 compound selected from Formula (Ic):
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consisting of:

X R’ R? RR R R®
C-R° 3-pyridinyl N1-[MeaN(CHy)3] H H 2-naphthyl;
C-R® 3-pyridinyl N1-[MexN(CHy)g] H 5-Cl CHa.

N H2C=CHCHz N1-[Me2N(CH,)4] H H -

N H N1-[MezN(CH>)3] H H

and,
N MeaN(CHz)s  N1-[MeaN(CHaz)3) H H

and pharmaceutically acceptable salts thereof.

5 20. A pharmaceutical composition comprising a cornpound of claim 1 and a
pharmaceutically acceptable carrier.

21. A pharmaceutical composition made by mixing a compound of claim 1

and a pharmaceutically acceptable carrier.

10
22. A method for preparing a pharmaceutical composition comprising mixing
a compound of claim 1 and a pharmaceutically acceptable carrier.
23. A method for treating or ameliorating a kinase mediated disorder
15 comprising administering to a subject in need thereof a therapeutically

effective amount of a compound of claim 1.
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24.

The method of claim 23 wherein the disorder is mediated by selective
inhibition of a kinase selected from the group consisting of protein

kinase C and glycogen synthase kinase-3.

The method of claim 24 wherein the kinase is selected from the group
consisting of protein kinase C a, protein kinase C -1, protein kinase C y

and glycogen synthase kinase-3.

The method of claim 23 wherein the disorder is mediated by dual
inhibition of at least two kinases selected from the group consisting of

protein kinase C and glycogen synthase kinase-3.

The method of claim 26 wherein at least fwo kinases are selected from
the group consisting of protein kinase C «, protein kinase C B-II, protein

kinase C y and glycogen synthase kinase-3p.

The method of clairm 23 wherein the therapeutically effective amount of
the compound of claim 1 is from about 0.001 mg/kg/day to about 30_0
mg/kg/day.

The method of claim 23 wherein the kinase mediated disorder is
selected from the group consisting of cardiovascular diseases, diabetes,
diabetes-associated disorders, inflammatory diseases, immunological
disorders, dermatological disorders, oncological disorders and CNS

disorders.

The method of claim 29 wherein cardiovascular diseases are selected
from the group consisting of acute stroke, heart failure, cardiovascular
ischemia, thrombosis, atherosclerosis, hypertension, restenosis,

retinopathy of prematurity and age-related macular degeneration.

The method of claim 29 wherein diabetes is selected from the group

consisting of insulin dependent diabetes and Type II non-insulin
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dependent diabetes mellitus.

32. The method of claim 29 wherein diabetes-associated disorders are
selected from the group consisting of impaired glucose tolerance,
5 diabetic retinopathy, proliferative retinopathy, retinal vein occlusion,

macular edema, cardiomyopathy, nephropathy and neuropathy.

33. The method of claim 29 wherein inflammatory diseases are selected
from the group consisting of vascular permeability, inflammation,
10 asthma, rheumatoid arthritis and osteoarthritis.

34.  The method of claim 29 wherein immunological disorders are selected
from the group consisting of transplant tissue rejection, HIV-1 and PKC

modulated immunological disorders.

35. The method of claim 29 wherein dermatological discrders are seiected

from the group consisting of psoriasis, hair loss and baldness.

36. The method of claim 29 wherein oncological disorders are selected from
20 the group consisting of cancer or tumor growth, proliferative angiopathy,
and angiogenesis.

37. The method of claim 29 wherein central hervous system disorders are
selectéd from the group consisting of chronic pain, neuropathic pain,
25 epilepsy, chronic neurodegenerative conditions, dementia, Alzheimer’s
disease, mood disorders, schizophrenia, manic depression and
neurotraumatic, cognitive decline and ischemia-related diseases (as a

result of head trauma or transient ischemic stroke).
30 38. The method of claim 23 further comprising a method for use for a

compound of claim 1 as an adjunct to chemotherapy and radiation
therapy.
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39. The method of claim 23 further comprising administering to a subject in
need thereof a therapeutically effective amount of a pharmaceutical

composition of claim 20.

40. The method of claim 39 wherein the therapeutically effective amount of-

a pharmaceutical composition of claim 20 is from about 0.001
mg/kg/day to about 300 mg/kg/day.

41. A method of treating or ameliorating a disorder selected from the group
consisting of diabetes-associated disorders, dermatological disorders,
oncological disorders and central nervous system disorders comprising
administering to a subject in need of treatment a therapeuticaily
effective amount of a compound of Formula (I): -

N Z
= 3
Ri\// \ ./R
N\ X N%Q) %
N N
, ¥
=Y
Formula (I)

wherein

R'and R? are independently selected from the group consisting of:

hydrogen,

Ci.salkyl, Casalkenyl, Cosalkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
from the group consisting of -O-(C.g)alkyl, -O-(C1.g)alkyl-OH,
-O-(C1.g)alkyl-O-(C1.)alkyl, -O-(C1.g)alkyl-NHo, -O-(C.g)alkyl-NH-(C1.g)alkyl,
-0-(Cy.g)alkyl-N[(C1.g)alkyl]2, -O-(C4.g)alkyl-S-(C4.g)alkyl,
-0-(C1.g)alkyl-SO2-(C1.)alkyl, -O-(C1.g)alkyl-SO2-NH;,
-0-(C1.g)alkyl-SO2-NH-(C.g)alkyl, -O-(C+.g)alkyl-SO2-N[(C1.s)alkyl]z,
-O-C(O)H, -O-C(0)~(C4.g)alkyl, -O-C(O)-NH,, -O-C(O)-NH-(C4.g)alkyl,
-0-C(O)-N[(C1-g)alkyl]z, -O-(C1.g)alkyl-C(O)H, -O-(C4.g)alkyl-C(O)-(C1.g)alkyl,
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-0O-(C1.g)alkyl-CO2H, -O-(C1.g)alkyl-C(O)-O-(C1.g)alkyl,
-0O-(C1.g)alkyl-C(O)-NH,, -O-(C+.g)alkyl-C(O)-NH-(C1.g)alkyl,
-O-(C1.g)alkyl-C(O)-N[(C1.s)alkyl],, -C(O)H, -C(O)-(C+.g)alkyl, -COH,
-C(0O)-O~(C4.g)alkyl, -C(O)-NHz, -C(NH)-NH,, -C(O)-NH-(C1.g)alkyl,
-C(0)-N[(C1.s)alkyl]2, -SH, -S-(C.g)alkyl, -S-(C+.g)alkyl-S-(C+.g)alkyl,
-S-(C1.g)alkyl-O-(Cy.g)alkyl, -S-(C.g)alkyl-O-(C1.g)alkyl-OH,
-S-(C+.g)alkyl-O-(C1.g)alkyl-NHz, -S-(C1.g)alkyl-O~(C1.g)alkyl-NH-(C1_g)alkyl,
-S-(C4.s)alkyl-O-(C+.g)alkyl-N[(C1.g)alkyl]2, -S-(C1-s)alkyl-NH-(C1.g)alkyl,
-S0,-(C+.g)alkyl, -SO2-NHo, -SOg-NH-(C1-8)aIkyI, -S0O2-N[(C1.g)alkyl]z, amino
(substituted with two substituents independently selected from the group
consisting of hydrogen, C4_galkyl, Ca.galkenyl, Ca.galkynyl, -(C4.g)alkyl-OH,
-(C1.g)alkyl-O~(C1.g)alkyl, <(C1.g)alkyl-NHy, -(C1.g)alkyl-NH-(C1.g)alkyl,
-(C1.8)alkyl-N[(C1.g)alkyl]z, ~(C1.s)alkyl-S-(C.)alkyl, -C(O)-(C1.s)alkyl,
-C(O)-0-(Cy.s)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.s)alkyl]2,
-S02-(C1.g)alkyl, -SO2-NH2, -S0O2-MH-(C.g)alkyl, -SO2-N[(C1.s)alkyl],
~C(N)-NHz, aryl and aryl(C1.g)alkyl {wherein aryl is optionally substituted with
one to three substituents independently selected from the group consisting .
of halogen, C1.galkyl, C.salkoxy, amino (substituted with two substituents
selected from the group consisting of hydrogen and Cs.galkyl), cyano, halo,
(halo)1.3(C1.g)alkyl, (halo)1.3(C1.g)alkoxy, hydroxy, hydroxy(C1.g)alkyl and
nitro}), cyano, (halo).s, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl
(wherein heterocyclyl, aryl and heteroaryl are optionally substituted with one
to three substituents independently selected from the group consisting of
C1.galkyl, Cqgalkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and C1.salkyl), cyano, halo,
(halo).3(C-g)alkyl, (halo)s.3(C1.g)alkoxy, hydroxy, hydroxy(C+.s)alkyl and
nitro)},

-C(O)~(Cg)alkyl, -C(O)-aryl, ~-C(0O)-O-(C+.g)alkyl, -C(O)-O-aryl,

-C(O)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1.g)alkyl]z, ~-SO»-(C+.g)alkyl,
—SOz-aryI,

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
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one to three substituents independently selected from the group consisting
of C4.salkyl, Co.galkenyl, Co.galkynyl, C4_galkoxy, -C(O)H, -C(O)-(C1.s)alkyl,
-COzH, -C(0)-0~(C1.g)alkyl, -C(O)-NH, -C(NH)-NH,, -C(O)-NH-(C1.s)alkyl,
-C(O)-N[(C1.s)alkyl]2, -SH, -S-(C+.g)alkyl, -S02-(C1.g)alkyl, -SOo-NHs,
-S02-NH-(C1_g)alkyl, -SO2-N[(Cy.g)alkyl],, amino (substituted with two
substituents independently selected from the group consisting of hydrogen
C1.galkyl, Co.salkenyl, Cs.galkynyl, -(Cq.g)alkyl-NH,, -C(O)-(C1.g)alkyl,
-C(0)-0-(C1-g)alkyl, -C(O)-NHa, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.8)alkyl]z,
~-S02-(C1g)alkyl, -SO2-NHz, -SO,-NH-(C_g)alkyl, ~SO2-N[(C1.g)alkyl], and
~C(NH)-NH_), amino-(C1.s)alkyl- (wherein amino is substituted with two

substituents independently selected from the group consisting of hydrogen,
Cysalkyl, Cogalkenyl, Ca.galkynyl, -(C1.g)alkyl-NHo, -C(O)-(C1.g)alkyl,
-C(0)-O-(C1.g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, ~C(O)-N[(C1.g)alkyl]o,
~502-(C1.g)alkyl, -802-NHa, -SO,-NH-(C1.g)alkyl, -SO2-M[(C1.g)alkyl], and
~C(NH)-NH2), cyano, halo, (halo)s.5(C1.g)aikyl-, (halo).3(C1.g)alkoxy-,
hyo'rbxy, hydroxy(C1.s)alkyl, nitro, aryl, ~(C,.g)alkyl-aryl, heteroaryl and
-(C1.g)aikyl-heteroaryf};

X is selected from the group consisting of N and CR®:

R® and R* are independently selected from the group consisting of hydrogen,

C1.salkyl, Co.galkenyl, Cogalkynyl, Cy.galkoxy, ~C(O)H, -C(O)~(C4.g)alkyl,
-COzH, -C(0)-0-(C1.g)alkyl, -C(O)-NHa, -C(NH)-NH,, -C(O)-NH-(C+.g)alkyt,
~C(O)-N[(Cq.3)alkyl]z, ~SH, -S-(Cy.g)alkyl, -S0,-(C1.g)alkyl, -SO,-NH,
~802-NH-(C1.g)alkyl, -SO2-N[(C+.g)alkyl]2, amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci-galkyl, Coalkenyl, Cogalkynyl, -(C1.g)alkyl-NH,, -C(O)-(Cq.g)alkyt,
~CG(0)-0-(C1.)alkyl, -C(O)-NH,, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1-g)alkyl]2,
~-802~(C.g)alkyl, -SO2-NHy, -SO,-NH-(C1.)alkyl, -SO2-N[(C1.g)alkyl]> and
-C(NH)-NH,), amino-(C.g)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
C1.galkyl, Ca.galkenyl, Ca.galkynyl, -(C1.g)alkyl-NH., ~C(O)-(C1.g)alkyl,
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-C(0)-O-(C1.g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.s)alkyl, -C(O)-N[(C+.g)alkyl]2,
-S0,-(Cq.g)alkyl, -SO2-NH2, -SO2-NH-(C1.g)alkyl, -SO2-N[(C+.g)alkyl]» and
-C(NH)-NH,), cyano, halo, (halo)1.3(C+.g)alkyl-, (halo)s.a(C1.g)alkoxy-,

hydroxy, hydrdxy(C1-8)aIkyl-, nitro, aryl, -(C+.g)alkyl-aryl, heteroaryl and
-(C1.g)alkyl-heteroaryl;

Y and Z are independently selected from the group consisting of O, S, (H,OH)

and (H,H); with the proviso that one of Y and Z is O and the other is
selected from the group consisting of O, S, (H,OH) and (H,H); and,

R® is selected from the group consisting of:

nydrogen, halogen,

Ci.salkyl, Ca.galkenyl, Cagalkynyl {whereih alkyl, alkenyl and alkynyl are

optionally substituted with one to two substituents independently selected

- from the group consisting of amino {substituted with two substituents

selected from the group consisting of hydrogen and C_galkyl), cyano, halo,

hydroxy, nitro, oxo, aryl and heteroaryl},

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with

one to two substituents independently selected from the group consisting of
C1.salkyl, Cq.salkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and Cq_galkyl), cyano, halo, hydroxy and

nitro};

and pharmaceutically acceptable salts thereof.

42.

43.

The method of claim 41 wherein diabetes-associated disorders are
selected from the group consisting of impaired glucose tolerance,
diabetic retinopathy, proliferative retinopathy, retinal vein occlusion,

macular edema, cardiomyopathy, nephropathy and neuropathy.

The method of claim 41 wherein dermatological disorders are selected
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44.

45.

from the group consisting of psoriasis, hair loss and baidness.

The method of claim 41 wherein oncological disorders are selected from
the group consisting of cancer or tumor growth, proliferative angiopathy,
and angiogenesis.

The method of claim 41 wherein central nervous system disorders are
selected from the group consisting of chronic pain, néuropathic pain,
apilepsy, chronic neurodegenerative conditions, dementia, Alzheimer's
disease, mood disorders, schizophrenia, manic depression and
neurotraumatic, cognitive decline and ischemia-related diseases (as a

result of head trauma or transient ischemic stroke).

147



