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WD 2005/ 000836 PCT/ US2004/ 017375 SUBSTI TUTED
| NDAZOLYL( | NDOLYL) MALEI M DE DERI VATI VES AS Kl NASE

wo birsBO0BEIRS Thi s application clains benefit ofPCT/US2004/017375

provi sional patent application Serial 5 No.
60/ 478,516 filed June 13, 2003 hereby incorporated by
reference herein. FIELD OF THE | NVENTI ON Thi s
I ;
ey Ase 1T STEINGAZEEM NOL L MRPERIS TRANASTIVES AS
or aneliorating a ki nabiASHE INHIBITARSKI nase nedi at ed
di sorder. More particularly, this invention is
directed to indazol yl -substituted pyrroline conmpounds

usef gha pﬁl?da?ﬁh cYé?%'tglﬂlc%ﬁlth HAdionkl sraekt éﬂﬂicﬁhbﬁ@brlal

thods ucl n ounds and nethods for
Na. 6814 78566 fllmbuwrm as 1 20D Ih&iehydscanpodatat -ty neéerence herein.
nedi at ed di sorder. 15 BACKGROUND OF THE | NVENTI ON
United States Patent 5,057,614 to Davis, et. al.

descri bes substltuq:qagLquFrrN@|rqumw@¢Ls of formula I:
H N 4 XY5R3 20 wherein Rl

si gn%n@mvlaytimg@w;reczte@w cedaml ncqweil ePIRPUNgs pretiyads, for

pﬁé@]} li g"qlzlp gndﬁrgfag}ﬂdﬁgpp {}éﬂf %ér %me"i‘llc)@tﬁ% K¥lase or dual-

kﬂ‘ﬁsl%@%léﬁla@&l BRarder. Mefeapdryitariripomikivention is directed to

trial kyl am noal kyl , am noal kyl am noal kyl ,

ingazphdiskpstituied pﬁmlmq:q@poug@s;, pgaiubap Wjectlve kinase or dual-

%%;BH@B%%%B&%@@PHI g@ﬁkséﬁhp%ﬁﬂ% sul phi nw ét?‘iid? for

tl@éﬁh?&ﬂaﬁh@liwbﬂmgalkinaﬁd@ﬂ dudlfivoasd medidtey Id;sorder
al kyl car bonyl oxyal kyl , cyanoal kyl , am di noal kyl ,
i sot hi ocyanat oal kyl , '

BACKGROUND OF THE INVENTION

United States Patent 5,057,614 to Davis, et. al., describes substituted

pyrrole compounds of formula I:

wherein R signifies hydrogen, alkyl, aryl (limited to phenyl), aralkyl (limited to
phenylalkyl), alkoxyalkyl, hydroxyalkyl, haloalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, trialkylaminoalkyl, .
aminoalkylaminoalkyl, azidoalkyl, acylaminoalkyl, acyithioalkyl,
alkylsulphonylaminoalkyl, arylsulphonylaminoalkyl, mercaptoalkyl,
alkylthioalkyl, alkylsulphinylalkyl, alkylsulphonylalkyl, alkylsulphonyloxyalkyl,

alkylcarbonyloxyalkyl, cyanoalkyl, amidinoalkyl, isothiocyanatoalkyl,
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WO 2005/ 000836 PCT/ US2004/017375 gl ucopyranosyl,
car boxyal kyl , al koxycar bonyl al kyl, am nocar bonyl al kyl ,

whyasonosaé kyl t hi oal kyl , mer capt oal kyl t hi oal kyl PCT/US2004/017375

aryl thi oal kyl or cyrboxyal kyl t hi oal kyl or a group of
the formula -(CH2)n-WHet, -(CH2)n-T-C(=V)-Z, (a) (b)
-(CH2)Nn-NH-C(=0O) -Im or -(CH2)n-NHC(=NH)-Ar (c) (d)
.gmouwcén 1, cargnivaikgs %&@bﬁWPdIWI %ﬁib‘?:ar%nyéalkx/

nifies NH S of a bond 5 3Signifies NH

,y mw&«yltbuoaw Wrcm'kmml cHMtzipalkybogni f i es

SO0 PL BRI er SRR YHEToRR o Bryl . Cana

st ands f o¥(CHH,-WRRlesi gni fi es hydrogen,_(@l_gyLT r.gb gyl ,
al koxyal kyl , hydroxyal kyl , hal oal kyl , am noal kyl
nonoal kyl am nda) kyl, di al kyl am noal kyI (b)

I S phonyl am noal .
ary am%ﬂ%ﬁ%m no -len @HZ K- -C(=NH)-Ar

aryls I ky mer capt oal ky
aI kyI t hi oal kyl(g) car boxyal kyl, al koxycar bony(ld§1I kyl ,

| Kyl sul ph | R3
ﬁf)cmégtosqémﬁég P T A S NS
QI iidis N orfv gﬁnﬁﬁ.’@ d(B eﬁPlh chd%ﬁd(ﬁﬁtéMN%jz Diddhifies

rogen, hal’og oxV,
aélyﬁblpkgmmo n’nonoalkydmmnm oadyﬂlllqmmmp nmrsb@hlﬁefé atimidazolyl, Ar

SloBie% ATk R e Bh-a1 RiSighifdp rdioprcaky, avkotne
ﬁ?‘?&?i‘?‘gm“‘%ﬁa%‘sﬁs"’s.‘kg'n%f%@%%%&“ﬁ? i

tRyaimoateh Wlaéhlgnakvlealhyiadﬂwjamoailqm fies

Si gﬂﬁ@l' %&@ggﬂ&g&geﬁaﬁm%@yﬁ 'KWH?'B@'EW S?%%M%XB’ et

aldxycaabdnyalgt, @nﬁh@dﬁérbﬁnﬂaﬂkw a\MWHId:Qr élk%@hfp'h?rﬁll R? ﬂgnlfles
hydrogen, R3 signifies 20 3- yl

%&@Fbooqy@m o halgipaglin Aromaiie ﬂcftlmﬁ“’( Fnl lrsi and R/ eabclh
C ca ccept abl e
BRSPS i MEiboah AUBLECILRT oBE SRIAEE S
mtrobamlmno cany[tumlmd$ mm‘nofaﬂ«ytaﬁmol disiiitytaraficd aiky@fio, alkylsulphinyl
a' elu [ caL active substances for the use in
e S @5@ el 6 PNA M TDRRREISANA thenalier sqnts 0, 5
Vias r e
no%lﬁmc}gr}?p tr%r}ﬂﬁ(%i%?fé%elﬁ ¢ ﬁHé a s@ﬁlﬁ%rﬁj@ Jitferdi froms
l@ydrggenmwmelw uallgnifles hydrogen R® s;gnlfles 3-indolyl or 6-hydroxy-3-
indolyl, R*, R® and R each signify hydrogen, R° signifies hydrogen or hydroxy
and X and Y both signify O and when R? signifies hydrogen, R® signifies
3-indolyl, R, R®, R® and R’ each signify hydrogen, X signifies (H,H) and Y
signifies O; as well as pharmaceutically acceptable salts of acidic compounds
of formula I with bases and of basic compounds of formula I with acids, as
therapeutically active substances for the use in control or prevention of

inflammatory, immunological, bronchopulmonary and cardiovascular disorders.

The novel compounds of the present invention are structurally unlike
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

2
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t hose di scl osed by the Davis 5,057,614 patent. In
particular, the Davis 5,057,614 patent discloses

wo paslogisscubst i t ut ed pyrrol e conmpounds of for nedBUB2084/017375
WD 2005/ 000836 PCT/ US2004/ 017375 which may be further
substituted on the R3 position with a carbocyclic or
heterocyclic aromatic group. The carbocyclic aromatic

@hishpmesg vb@tfaﬂhbyslﬁissmat@@i et ROPOSHEH | \Aﬁthoé cgmo\égéﬂfd o
rou %Erefera y a nonocyclic or bicyclic

e@ro dprorgatie gﬁmmyThe mrhamyclmar@maiwb@nupmmw@ by R®
f
Kot Bt nblbEf e naly SE R Btriin, ety edhelPaiie s hicyelic

balupgie, pI@éﬂw or nbpdmkwhléﬁ bQ%)be d‘mﬂsﬂﬁlt&‘! br uRkbbSituted, for
am no, | ami no, nonoal émam no, dia

axwpkehwa QN DO HTRIBra B @Net Rytheas, ;Shéﬁgvﬂuentstmlekted from
t I
e ARy hy By PRSRT A RN EB AT B s 610
pmmealkyla:ymﬁﬁ a:ralkylﬂmmxol alkgnmosalky@mph@maﬁaleﬂkﬁﬁmgﬁdhw
ro hen or 3-net hyl phenyl
‘é @‘ Pﬂg}%&%eﬁ&he PreseRbiMBRYh @éxaMples obearbocyclic aromatic
%Tobbb fde%%fégr@tntgé Ll%zﬂef ré’1| gteﬂt E’* ﬁe’ %rr% g)hgl'&lr 9phenyl .
mch‘@trhprha\w rmbrqmppbalyryl 2 @kMdﬁWlpbeWomﬂ @Ihﬁﬂhi{lpﬁéﬂyl
%_ F‘ &gzs Tehet C|IC aromati c
o %V HO?Pm lePEEM 2r . ﬁéﬂéﬂfé@@mnyé 3-, or
@-(aﬁnﬁépr%rqn Cmﬁnelﬁyl’(mbﬁrﬁb w&aphwgﬁ{eﬁ%ra fused

benzene ri'ng and which
4rribyisuiphoedpheayl aﬂdaﬂmler Nanh’nh)dn & her heteracyclic aromatic

to th b it | I df
HofbSleldl RYR" Ao - cxPBRboHEs BaIoPy Ol ApBIALE roup
which @an&ﬁbﬂoﬁmm BarrJ @ fosed 'beﬁké‘ﬂ)éﬂﬁhg@nﬂ%h@h kgt Qu ostituted
al kyl sul phi nyl and” al kyl sul phonyl~ Unl i ke conpou

Fruriswbstiuiad fer examate, st enexapnese, mre@ahkymeowmme;

é"lfb%ﬂgfén?s Qélgg ok &Wﬁaqg%érg ﬁ%&&é’ a(?klodkyp AR ky? nltro

dmimet, hyyladimy,mohyd or dialkgrmhinbd daxkplkmb alﬁgl’slﬁlri{)%&)ﬁ%l/ and-

%li)(lglu%prge INI(] )L.gﬁlﬁéro?)?@/t}:qmiﬂ cgr}ﬁﬁg %)r(esngtr:n\lentlon examples of
H'etér%c?&‘l? oxybuﬁ}?ﬂo}’jgé de%ﬁelcf fhrthe Davis ‘614 patent by R® are 2- or
3I:t|{l€f-l}(| 23-b¢dzobkum"mhyl lrr’mhtbyl@ﬂ-byﬂrdﬂyB1l-h5®h)ilmida22>§d 3-indolyl, 1- or
Z}n{e}h%ﬁi @Pmptoetg §Q@éq%&bé1lr§hglyl 1- (1~met¥1oxyethyl) 3-indolyl,

I d
L ACRIBORTRL NN Rk SO T o,
15Hv(2shyc&pxy@thyltmqmbym -Besdaiybst i t ut ed
1-[1-(2-mercaptoethylthio)ethyl]-3-indoly!, 1-(1-phenylthioethyl)-3-indolyl,

1-[1-(carboxymethylthio)ethyl]-3-indolyl and 1-benzyl-3-indolyi.

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

4-[3-indolyl]-1H-pyrrolone compounds of formula I:
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4-[3-indolyl]-1 H pyrrol one conpounds of forrmula 1: 3
WD 2005/ 000836 PCT/ US2004/017375 R 1 Nax Y RR5

WHR2005008B3R R6 N 7 (I Hz)m R1/Z~R8 wherein RPCHUS2004/017375

hydrogen or hydroxy, Rl and R2 taken together are a
group of the fornmula -(CH2)"- and R7 is hydrogen or Rl
and R7 taken together are a group of the formula
-(CH2)"- and R2 is hydrogen; R3 i an aryl or aronmatic
5 heterocyclic group; R4, R5 and ﬁﬁ each i ndependently
are hydrogen, halogen, alkyl, hydroxy, alkoxy,
hal oal kyl, nitro, aninoR4ach;“ AT K )
al kyl sul finyl or aIkyI~ Jﬂi is a group of

thefornula-(CHz)p?»Rg RO is
hydr ogen, al kyl car bory erz)onyI cyano,
am di no, al koxycarbon af bonyl ,

al kyl sul fonyl, am noes
is 10 hydroxy, al Boxy, al ogerr am no, nonoal kyl am no,
di al kyl am no, trial kyl ani;no, (cagi do, acyl am no,

al kyl sul f onyl am no, aryIPSuI for}y am no, al kyl t hi o,

al koxycar bonyl am no, am noac lzam o,

am nocar bonyl ani no, isothiR¢yanakb, al kyl car bonyl oxy,

| kyl s 1f 2)
hobipie BRHEE R uBrE 1 Y RoRkerioRs RE ece aropp of the
f@gﬂrnﬁulféhﬁ(diwz'),ﬂ ahhﬂ?7nletﬁy@g@g9r&boﬁl endeR "iakgn dmgpetbér arma group
i .

R T -SChmand R BYRAGER RS AN G R ATGIRAG.
iﬁ'}‘grchlﬂ% %B%BYR” SRO AR deh lﬂﬁggéw‘j?ﬂtﬂ/ & K))dr'o'@en Adisgen,

and g are, |ndepen an i'nt eger
alkyl, hydroxy, alkoxy, haloalkyl, nitro, amino, acylamino, alkylthlo alkylsulfinyl

am not hi ocar bonyl ; R10

or alkylsulfonyl; R® is a group of the'formula —(CHz)p-Rg or —(CHz)q-R1O, R%is
hydrogen, alkylcarbonyl, aminoalkylcarbonyl, cyano, amidino, alkoxycarbonyl,
aryloxycarbonyl, alkyisulfonyl, aminocarbonyl or aminothiocarbonyl, R is
hydroxy, alkoxy, halogen, amino, monoalkylamino, dialkylamino, trialkylamino,
azido, acylamino, alkylsulfonylamino, arylsulfonylamino, alkylthio,
alkoxycarbonylamino, aminoacylamino, aminocarbonylamino, isothiocyanato,
alkylcarbonyloxy, alkylsulfonyloxy or arylsulfonyloxy, a 5- or 6-membered
saturated nitrogen-containing heterocycle attached via the nitrogen atom or a
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
other is O or (H,H); Zis CH or N; m, p and g are, independently, an integer
from O 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
of acidic compounds of formula T 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.
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fromO to 5 and nis an integer froml to 5 wth the

proviso that q and mare, independently, 2 to 5 when
wa@2008/0M83@s wel | as pharmaceuti cal | y accept abl pcrak14/017375

20 of acidic conpounds of formula | with bases and of

basi ¢ conmpounds of forrmula | with acids, as

therapeutl cally active substances for use in control

| eam%uhaé bRIAEH RSNt InVEHIGH agd gtaucturany unlike
bronchopu nonary and cardi ovascul ar di sorders.

trm-wzineolosee bpcm Ospix0%,7@1 236patent hm@mcwéfrﬁba r%\n%f

S P ANy BB e ) e 8P formuta 1

VARER gyl 5 furfﬂé‘? sDBymtatedBoH Mo RAH0RALANItIHRS @rglsgaromatic
4-13-indolyl']-1 H pyrrol one conpounds of fornula |

hMEronycrIm/grbepf Jneri@rmsabéu ielaneeer ipreoninadippeeneies

' "?%'ﬁ(?hf%y%ﬁﬁ? }SOW %ﬁegqgﬁb rﬁrei%%@fyeéﬂ? é'h(’g rob’iegcl%oup, for

eﬂ@ﬁﬁﬁé{%hehwbr ﬁ@:bh‘th%/p Whictoeanipe smbeﬁmwbbyuasubsmuted for
rmnocyc ic or bicyc

@ﬁamﬂlﬁ,wlth AN 6 16316, BECTSTARY Pﬂ%t?ééhrgé agupﬁﬁ%éé)ﬁqg %ﬁf?ed from
e BB RS, BRI g s e
dﬂ?&ﬂ&lﬂﬁyl aaidli%wllslilftlﬁlymfiylnyke cnngjoulnckiamf tflus% pmsyehhmvmtlon
a i 0 a [
Qz@ﬁ%/ﬁigﬁeéswh @wégm%elﬁlt ¥ i .@é a’f%& ; iﬁlkera(y nlslugﬁ
%Eﬂlﬁr%%nyph%gﬁ)@%gr op fﬁﬁ%p?\%b?gﬁl tgrqupheny L
zgrrgtgwpp?wws -metByipaehyl ahtﬁedwmithstphenwnﬂhemyphenw

I e
Shdipromethiheri UL RTTBREMRNENS. 2T TGBheRy T SHbRHEny,
4?’nﬁlld-prh%ﬂgeny+m|nobﬁeﬂxlnﬂtérﬁlglbﬁﬂéh?ll 3- rﬁéﬂh‘?ﬂﬁlb@ﬁéhyl

am nop yl thi
44-m&th17i§cul:éluylphayylphﬁngﬂhylsmlfagylppegyj| ﬂry\aﬂhmn@,—paphthyl and the

h:kgr gﬂ;ﬁ F%”h @%g&%ﬁ@bp?/ecrog%@gn&egng n@ﬁ@?eaﬂ heterocycllc

A1ehRtRQYBlUp Shidh @anbpﬁo@élwar amhsemnaemnneamg bpd which can
carry a fused benzene ring and which can

ki bulstitutesloramsubstityiéed. for @éﬁmpl?r VERORA @ TTWQ Hrefesagly one
E3hfee. BiBH N7 ARG Nl el Ayt ) afkoxy, haloalky!

mﬁEo?hmlyc% acymmmg, allagltr:iio ?I]?(ylﬁblﬁmwhmFd ﬁllkmsutfbnyj Unllke

a sul finyl and a U

carebpredent terveRerdRTCRIRmEPaEIHFS ol RiP Bt ERGSGYS SEoups in
tgur ?[28\?13 "@5 égt‘genpgyé thl%ﬁ?l @%Eéhh/l A Ser?zdtﬁl'eﬁpb/b benzofuranyl,

enzot Zof ur any
2-pyrrolyl, 3 indolyl and the like WhICh can be unsubstltuted or substituted in

the manner indicated. The 5- or 6-membered saturated nitrogen containing
heterocycle attached via the nitrogen atom can contain an additional nitrogen
or oxygen or a sulfur atom, examples of such heterocycles are pyrrolidino,

piperidino, piperazino, morpholino and thiomorpholino.

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

bis-indolemaleimide derivatives of the formula:



2-pyrrolyl, 3-indolyl and the |ike which can be
unsubstituted or substituted in 25 the manner

wo paisoaisse. The 5- or 6-nmenbered saturated nitPOD®R2004/017375
contai ning heterocycle attached via the nitrogen atom
can contain an additional nitrogen or oxygen or a
sul fur atom exanples of such heterocycles are
pyrrolidino, piperidino, pipgrazino, norpholino and
t hi onorphol i no. 30 United States Patent 5,624,949 to
Heath, Jr., et. al., describ¥ bi s-i ndol emal ei m de
derivatives of the forow=x —2005/ 000836
PCT/ US2004/ 017375 R2 9'N RI)m (RL)m (w)
wherein Wis -0-, -S-, ) Q2-, -CO
al kyl ene, substi 3

-aryl-, -ar
- het er ocycl J{E | I-T(%%'éd
bi cyclic- ( CH2) nO~ =N I\I(RB N7~ CONRF"or -NHCO; X

5 and Y are i ndependentl a-c4 all kyl ene, substltut ed
al kyl ene, or together, Y an (W conbine to form
(CH2)"-AA-; Rl is |ndepende Yy hydrogen hal o, Cl-C4

al kyl h drox d -4 _al kox hal nitr NR4R5
vtthrer%; . Qyé‘.ar&%,.-sgz- O'h%'rcgg Wle ?l‘ttﬁ aﬁfylene

é‘%%b%@én < 2o ;ﬁdr %&?@Jg&% 161, - %%MIG-&HQ JmO-,

-alded HicycliB0 2{udReRsLy dio-(OH) 802 ¢ NR—aCAN@FR:y] ﬁON&I andNREO-; X

Y ,Are TEReRETTIS e Gt VNS SRS Et i B fogetber, X, Y
Mnﬁﬁgoh%wfé){ozfx% @ﬁzvnt@As%% |M@&6dﬂe¢ﬂi9¢1y@rc§§erﬁ halo, C1-Ca

am no acid resid

alklyd,epysdrdwt(]:y(n aIknxyZh@IDatkyl aited, NReR4 cn@@ﬂé@@éﬁnﬁ)eékyl R is

prqt.ei n Ki nase C

i a/aHAREE G REMABAY: o [N p8hdCHArRYE Gacs Ayt

@‘tpd) g' %kc;)(}o _QONREFRGA- cgtﬁinm ds&q@muwmﬁ -SO2(NR4Rs)
el m de ounds of Fornula

or -S0,(C1-Cy4 alkyl) R4 and Rs are mdependently hydrogen C4-C4 alkyl,

phenyl, benzyl, or combine to the nitrogen to which they are bonded to form a

saturated or unsaturated 5 or 6 member ring; AA is an amino acid residue; m is

independently 0, 1, 2 or 3; and n is independently 2, 3, 4 or 5 as protein kinase

C (PKC) inhibitors and as selective PKCB-I and PKCR-II inhibitors.

Patent application WO 00/06564 discloses disubstituted maleimide

compounds of Formula (I):

wherein R' represents hydrogen or alkyl; R? represents aryl, cycloalkyl or a
6
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N aOOR RFTNRR RERLRS N R5 14 wherein Rl
represents hydrogen or alkyl; R2 represents aryl,

weyakoaiskyl or a 6 WD 2005/ 000836 PCT/ US2004/ PAT/8IH04/017375

heterocycle; R3, R5, R6, R7 and R8 represent each
hydrogen, hal ogen, hydroxy, amno, alkyl or alkoxy;
and R4 is W or R4 and R3 or R4 and R5 may form
¥i uRsS
hegedvhi@le;RY, F{)f’gR§ R$ bt ioad FééeW Ehek %zﬂrog%eﬁ%giq I hydroxy,

r epr esent

§ImiRQ, @Wﬂ";;b@_lk@%{t aaﬁ%m@!é/mégan@&m%md R® may form

OB A8 RUREHEID b7 SRR W o B58Rlst abl &
C(@Hquvor#@oHEﬁrzeaé,Pmrrmlwﬁorg i's hydrogen, 10 alkyl,

aryl or aralkyl; Rl is hydrogen, alkyl, aralkyl,
hydr oxyal kyl or al koxyal kyl; R2 is substltut ed or

OBl B L o Rl e SRRt 4 ot i

corspbands Haeidgdbkmlla @ycl oal kyl, — al koxyal kyl ,
substituted or unsubstituted aryI substituted or

unsubstituted heterocyclyl '?r ar al kyl wherein the
aryl noiety is substituted of unsubstituted; 15 or, Rl
and R3 together with the ni en to which they are
attached forma singl —@ptionally .
substituted, saturated or ynsafurated heterocyclic
ring and a nethod for the nt of conditions
associated with a need frdr N—R?3

R1
or a pharmaceutically acceptable derivative thereof, wherein: R is hydrogen,
alkyl, aryl or aralkyl; R" is hydrogen, alkyl, aralkyl, hydroxyalky! or alkoxyalkyl;
R? is substituted or unsubstituted aryl or substituted or unsubstituted
heterocyclyl; R® is hydrogen, substituted or 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
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.

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
particular, a kinase selected from protein kinase C or glycogen synthase

kinase-3; and, more particularly, a kinase selected from protein kinase C o,

7
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i nhibition of GSK-3, such as diabetes, denentias such
as Al zheiner's disease and nmanic depression. 20 The

w0 paanoisgé - substi tuted pyrroline compounds of POEUS2004/017375

present invention have not been heretofore disclosed.

Accordingly, it is an object of the present invention

to provide indazolyl- 25 substituted pyrroline
inkiMASELCH-1 HHdlprdtelipRifab8 !0 BilhOprotein

fﬂ?‘ﬁ!ﬁ)‘qﬁﬂ? ﬂaéjb gﬁ)liléqug{sl,e se?g}::% gg Pr om protein |$1)a2e

kfpaee Cgly)d?@mgem yhtresekiimase3p), neettpdsioretheir productlon and

particul arly, aklnase sel ected from protein klnﬁi& d

methods fap treBoouCEBe PeMUeKsearaal Kinges medialss dorder.

C[3 (e.g. protein kinase C[3-] and proteln ki nase C

(3-11), protein kinase Cy or glycogen synthase

ki nase-3[i), net SUdMARY ORTHEINGINTION and net hods

for treating or aneliorating a kinase or dual -ki nhase

nmedi at ed di sorder. 5 SUMVARY OF THE | NVENTI ON The

Prese&if, br’é%gﬁf |h98n’ﬂ|o°h A J@‘c‘t&ﬂj d iﬂdbﬂ@l&ﬁ@u%tﬂ@t’é@sﬂyrﬁdﬁh@d

pyrrolin nds of

dNnMOLRdst?Hﬁnmulﬂl(i)(l) wher ei n 10 Rl is selected from

the group consisting of: hydrogen, Cl_8al kyl,

C2_8al kenyl , C2_8al kynyl _and 8.cycl oal kyl {wherein

al kyl, al kenyl, al kynylO cycl oal kyl are

optionally substituted with\on¢ to two substituents

i 0R§l sting of

Formula (1)

wherein

R' is selected from the group consisting of:

hydrogen,

Csalkyl, Casalkenyl, Cosalkynyl and Cs.s cycloalkyl {wherein alkyl, alkenyl,
alkynyl and Cs.5 cycloalkyi are optionally substituted with one to two
substituents independently selected from the group consisting of
-O-(C1.g)alkyl, -O-(C+.g)alkyl-OH, -O-(C1.s)alkyl-O-(C+.g)alkyl,
-O-(C1.g)alkyl-NHa, -O~(C1.g)alkyl-NH-(C1.)alkyl, -O-(C1.g)alkyl-N[(C1.g)alkyllz,
-O-(C1.g)alkyl-S-(C1.g)alkyl, -O-(C1.s)alkyl-SO2-(C+.g)alkyl,
-O-(C1.g)alkyl-SO2-NH,, -O-(C1.g)alkyl-SO2-NH-(C.g)alkyl,
-O-(C1.g)alkyl-SO2-N[(C1.s)alkyl]z, -O-C(O)H, -O-C(O)~(Cr.s)alkyl,
-0-C(0)-NHz, -O-C(O)-NH-(C1.g)alkyl, -O-C(O)-N[(C1-g)alkyl]2,
-O-(C+.g)alkyl-C(O)H, -O-(C1.g)alkyl-C(0)-(C1.)alkyl, -O-(C+.g)alkyl-CO2H,
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15 -0 (C1_8)al kyl, -O(C1_8)al kyl - CH,
-0 (CL_8alkyl-O (G _8)alkyl, -0O(C1_8)alkyl-NH2,

wWo 05000839 al kyl - NH- (C1_$) al kyI PCT/US2004/017375

-O(Cl_8)alkyl-N (G _9%) al kyI]2
-0 (Cl_s)al kyl -S-(C1_8) al kyl,
-0 (C1L_8)al kyl -s@2-(C 8)a|ky|

:840%0@%)3% NF(%&? er’c”fy% -O~( C1P)alkyl C(0)-NH,,
3o a\kx%@c@wwqma@ymwm JalkyBOICHM(C.s)alkyl],,

-0 SN R R OB L INg (Rae Bl GIPENH

OOUNI-@MHAWC(@K QH(C. é?an@égg c?oiggtggfa@kwk%@) -ty g)alkyl,

| kyl
PCTSSLET @ﬁm{%%a)au@ (S DBy KYHOL Q)alByl, C1- 8) al kyl ,

e gjlc @éﬂ ﬁyde (@{ ggauﬂf'é(ra -S{Gralky-O-(Croodalkyl-NHy,

- O 6€(I31&)&1k$450-((36 6)aikyl-NEL-(8). blky/l 12, C(g IO%( H,

|,
: %d\,ﬁ%lkw aé;ﬁm)ammcce@@lkm éaiCsa ik NH-(Cro)alkyl,
: g( (@IC) A ah@laléﬁgciilﬁg) Eﬁ%[\ﬂ—ﬁ ¢ ShaR)rL&sh Nk, _g)alkyl]z, amino
: g (Es%stggxgdlgl:th g/(% %b%tgéhﬁé' me_Pendently selected from the group
- s coosisgina ok Py dioge61 C8yalkily leJéernyl Casalkynyl, -(C+.g)alkyl-OH,

S B Sl L oo
SR o G

am 960}@ (%wb%lkylt hG (@)-NH{E1 b)pllepht-€(0)-N[(Cs 8)a|kyl]2

LSSSEF FR R TN P SETNERG et G R et
“( g%('gg‘ aIHéy %Wﬁf_‘&d a")gl@l_a@%lﬂ}/lk%hemg%xﬁé%gﬁéhﬁlly substituted with

(@heaaaahﬂeﬁl suls{itler®s #ldeplehdently selected from th

_(C1-8)al kyl - S- ( Cl- 8) aldl%ﬂe Ear&(yozse(e L g] ATy group consisting

cpbﬁa @mC&);@Jkkly& -salROKY,-axki2p (sGbEYtutdd WitH 180 aubsglituents
al kyl]2, 15 -S2-(Cl-8)al kyl, -S02-NH2,

S@Q c%"mq gIHQup cosenztnmg othy@pgekyaidC,. ealﬁleekaB halo,

e T C Rl (b 5 DAkesy duiskett, bRty (C ajalkyl and

ha ﬂ%@ﬂd&/ébb gfféﬂ““%?df@@?@fz oA URkk P bog heteroary!
3 é‘i@?}]‘éé‘%ﬁ%ﬂ Ledd 19%%—18%95  ROTobligdlSibsiged wih one

h
) 4 s ) 30 Ko o

hy Grgalkyl, Giakoxpxaminbefsabstttdd/hith aky lsuBattuBAtLsQ8&%H from
(wherein heterocyclyl, aryl and heteroaryl are

optheogmhb;cos;lslmmgtaﬂmdr@gdrhame1 -salkyl), cyano, halo,
(halo)s.3(C1.g)alkyl, (halo)s.3(Cy.s)alkoxy, hydroxy, hydroxy(Cy.s)alkyl and
nitro)},

-C(O)-(Cr.s)alkyl, -C(O)-aryl, -C(0)-0-(C+.s)alkyl, -C(O)-O-aryl,

-C(O)-NH-(C+.g)alkyl, ~C(O)-NH-aryl, -C(O)-N[(C1.s)alkylls, -SO2~(C1.)alkyl,
-SOs-aryl,
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to three substituents independently selected fromthe
group consisting of Cl-8alkyl, Cl1_8al koxy, am no

W@ suBsbisBet ed with two substituents sel ected fPrPOMURM04/017375

the group consisting of hydrogen and C1-8al kyl),
cyano, halo, (halo)1-3(Cl1.8)alkyl,
(hal 0) 1- 3( C1- 8) al koxy, hydroxy, hydroxy(Cl-8)alkyl and

Hétérfd&/blyl a@l@ﬂdl@e%@he&ﬂ@teﬂfﬁklﬂ aryl and heteroaryl are

A7'8) al kyl
O()ﬁble stbsButed with or@(1Q)thidd suilystituents mdependently selected

O (Cl-8)al k -S02-(C1-8)al kvl
Cﬁgﬁ% groypw%ng%a%@ 065508k cbke0uh Gx8IkENYL, Crsalkoxy,

h
hgicg ocyc%@ 'kg’ﬂgcﬁgtgﬁcg )5(:3( %{"g{l (Q); NHz
Su*ﬁ(“'ﬂlﬂl\'éﬂ W?(G? Nt Ch ety GE(QW(@{Q&I‘(S/@Z SH s. (Cralalkyl

d%@?@p e g" sghz:m;a st ?%T(Eyﬂfgﬁl?ytf%ﬁ(@glﬁ@xl 2t amino
g{%ﬂgm&ggj le@ﬁﬁ%wentﬁpﬁm% g%g%%q f8 gm thg group

g%g?)suécﬂ:i[r{%éf ﬁ%&bbaﬂa]@?a@; CZ% ﬁ&zc?iﬁquy& C1.s)alkyl-NHa,
s@(ﬂ«)ﬁ(@:@@kw 1(0)D-(Gnb)atkyl, (ﬁgﬁwwm@c())mﬂa(@w)alkyl
cone QN Bl SEEHT ol O st Qenipt fE ra Bikyt,
Q-%?L-g%as)%lggﬁkﬁfdajdi%mﬁhﬁb n‘%{?&) Eﬁﬁ%y@ @quﬁin amino is

iOsuKE{t@)JteN[Wlﬁitvﬁd slitsstitlents iRish ?f akledted fr§ﬁ?—ﬂ1@"€roup
© S02- NH-(Cl 8)al kyl , - S02- N[(Cl 8)al kyl ] 2 and

- PSR! hyeloaen (@il KGa 2 l(e/wér@z sallgivho(Gss)alkyl-NH,

el R TSR P C O PR ok

C semCemosns a9, SO g

8((5& W@@Mﬁmd CIB?H)(D@H))) w%mn, f&yal Ihyalq 23 (Cy.g)alkyl-,
&amé ékw]gyofﬁﬁaﬁu@ RBPyAiRe, Shh - re)alkykaryl,
r%@a*fﬁ%d e et B o eyt

(018) al kyl - aryI het eroaryl and
(C18% al kyI het eroaryl }; 20 R2 is selected fromthe
Rjria selanted from the arbup coasiskipy of :C+.gaikge, k@ayﬂalké’nyalfiﬂand

oMY gV OR RS 1 Dka o S e 2SR

t coptishailyksibstituesyd with M@ﬂ@ﬂ%@dbﬁétlﬁ@n%lrﬁl@pendently selected
from the group consisting of halo, hydroxy, amino, Cs.4alkylamino, di(Cs.
4)alkylamino, Cq.4alkyl, Cy4alkoxy, (halo).3(C1.4)alkyl, (halo)s.3(C1.4)alkoxy
and hydroxy(C1.4)alky!:

Z is a 5 to 6 member monocyclic heteroaryl ring having from 2 to 4
heteroatoms containing at least one carbon atom and at least one nitrogen

atom; wherein Z optionally is substituted with R®;

R®is 1 to 2 substituents attached to a carbon or nitrogen atom of Z and each

10
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fromthe group consisting of halo, hydroxy, am no,

Cl- 4al kyl am no, di (C1_ 4)al kyl am no, Cl4al kyl,
W@m]amkasxg/ (hal 0) 1- 3(C1-4) al kyl, (hal o) 1- 3( Clrd)/aboxy17375

25 and hydroxy(Cl-4)alkyl; Zis a 5 to 6 menmber

nmonocyclic heteroaryl ring having from2 to 4

heteroatorrs containing at | east one carbon atom and at

tANe iQild Qe Q8leciief 6mnthé PBlb eBasikling 8f hydrogen,
%ﬁ%sltlr}t%elg"wth Rgnﬂ%o Rg |sr1 to Zq?supstltuen%s yeres

at 1Gudabi | t-6 aalkanilorC osaliinyt, oGER) Rt 6104 Cze ey e &eH,

e RIS SO o VR o N S g

hyd3 em(c %Qk%l?l Sc@g c1 9&11@@' -REMIH,,- SZQQBNHK@ﬂédlkI
z-Né@1 gal Immﬁialkyldlfbg m(@qlkglamele)galkyl) (C1 s)falkyl-

CB@?\%E@” ﬁiﬂ%méha@g% (ﬁ?&?%gf'k |)2%‘rﬁo2(?‘1}%"9"‘'ky"e‘"yl

RdtcPoay Mhdbﬁ% g)alk@dhetdmakyl] - NH( C1. 8al kyl
§C1t8 alt I C% 8al kyl (C1(8)a Vil
wi

f(ﬂleslgrgl\/l&ﬂ thet wheg} B is atiqup Q|ek9fpr lglflﬁto&h#m%}lggﬁﬂ
gﬁl'e&?d—@% ti% anrggﬁ ?gﬂg&%’ﬁ gliC s a'ilﬁﬁ(y ﬁaﬁk alo)1 3

selsidf Si(¢Cy. kayheNgRq)lﬂ:Nanoriwlsx Inyrg'omy altdlgla'at koxy
-(Cl1_8)al koxy-(halo)1.3, 10 -SH, -S-(C1_8)al kyl,
-N-R6, cyano, halo, hydroxy, and nitro; R6 is 1 to 2

RURSE {4 E%ﬂb%ﬁj@ﬂ%‘iﬁﬂgﬁé‘ﬁééﬁt@ﬁs’,e@é&@& frfornﬁ’ Md QI%LW &#&ls‘ung of

consi st 1 ng o rogen
- Chy8aideynyC.. aalkm@zcw&leowl K1 aalkmyb) N;s scycloalky C(O)H

q&@hﬁﬁ%@h R‘J;;{(?) 8 81 8%“%}5%@@ "% k&(%QH(Walkyl)
ggc%( I\ﬁ%@ zBaI Ky } SO Hffg'k fs@@z%?ﬁ%ﬂ% £1k8§|k yl),
- CtBPMN(Ch. 88&519';“ W?N) -N ﬁ(@\l)FNHGC-SW@al”W ’rNg Cs. salky|)2,

sel ected fromthe group consisting of hydrogen
Cl 8al kyl, C2_8al kenyl, C2 8al kynyl, C1_8al koxy,

Rg(é%i *Fk(“}a(r(@:gﬁl)ie éﬁds‘ﬁtl@sle]éotec?ﬂorrﬁ%‘-group consisting of hydrogen,
- Clapealih aijsealyi:ﬁz salkywlopuxfl{(@y g&@&l;}; 1HO)=(Ge)alkyl,

soé%ﬁ@@@%@- ngﬁ’e?ﬂkﬁsgﬁzlﬁ@' Nﬁ‘?ﬁ#&zmcg% -NH-(C+.6)alkyl,

( SUBED NG )atkyIly, t3H, -S5(Dsd) amwerﬁ©24(ﬁdg)|aé¢yue602yl\le

sel_ectfad from the g | rogﬁ consi sting of hydro dW|th o
SO2-NH-(C1.g)alkyl, -SO2-N[(C1.g)alkyl]2, amino substltute
substituents independently selected from the group consisting of hydrogen,
Cs.galkyl, Ca.salkenyl, Ca.galkynyl, -(C1:s)alkyl-NHz, -C(O)-(C1-s)alkyl,
-C(0)-0-(C1.g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1-s)alkyl]z,
-S02-(Cy.g)alkyl, -SO2-NHj, -SO2-NH-(C1.g)alkyl, -SO2-N[(C+.g)alkyl]. and
-C(NH)-NH), amino-(C+.s)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
C1.salkyl, Cagalkenyl, Ca.galkynyl, -(C1.s)alkyl-NHz, -C(O)-(C.s)alkyl,
-C(0)-0-(C1.g)alkyl, -C(0)-NH,, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1-g)alkyl]z,
-S0,-(C1.8)alkyl, -SO2-NH, -SO2-NH-(C1.g)alkyl, -SO2-N[(C+.g)alkyl]> and
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Cl1_8al kyl, C2.8al kenyl, C2_8al kynyl, -(C1=8)al kyl - NH2,
-C(O-(C1.8)alkyl, 25 -C(O-0O(C.8)al kyl, -C(O-NH2,

wo afoSedsss (C1. 8) al kyl, -C(O -N (C1.8)al kyl]2, PCT/US2004/017375

-S02- (C1_8)al kyl, -S02-NH2, -S02-NH (C1_8)al kyl,
-S2-N (CL.8)al kyl]2 and -C(NH)-NH2),
am no- (C1. 8)al kyl - (wherein amno is substituted with

t woC(NHhN ) evarso, iHas, ﬁQ@?{H(C}{_g?ﬂigg,C}(!ﬁio)ﬂ[égmé%filgoxy-,

group consi sting of hydrogen, enyl ,

C2. tgysireopn yiy droxy(L1-8pldyky hitiHaryl,--GC Q) alkgias) ddtgtoar@and
-C(Oh- Q- 8Yalkyl, -C(O-NH2, -C(O-NH (C1_8)alkyl,

i q’g}l-ﬁﬁ@h%geé?@’;’"] 2, -S02-(Cl_8)al kyl, -S02- NH2,
-S02-NH-(Cl_8)al kyl, -S02-N(Cl.8)alkyl]2 and 11 WO
2005/ 000836 PCT/ US2004/ 017375 -C(NH)-NH2), cyano,

rad pharmarceyticaly@cceptablg salts thieseaf) 1 3( CL_8) al koxy-,
hydr oxy, hydroxy(Cl _8)al kyl-, nitro, aryl,

-(C1_9%)al kyl -aryl, heteroaryl and

- (C1_8halprebemahes@rinyk direciittolRaasapesiidstialtby pyrroline
acceptable salts thereof. The present invention is

gpmeetiads usefil @aoseleciivgddnase peduplkinase indhibitasnipopartieular, a

| ) . L i b _
KRS e P PSP A0RER e i HMaRacne,
ME RIriENS8)) HNRhS@selekidPFemPBro’iil kinHde D€ protein kinase C B
particularly, a kinase selected fromprotein kinase C

te.gppteinrkinaseaCBl@nti protain finasedt @), lproteirekicass C nad
protein kipnase C li-]1), protein kinase Cy or
g[yyeaﬁléﬁygﬁh%ﬁé%r@ ‘#é-se- 3R The present invention is

al so directed to nmethods for producing the 15 instant
i ndazol yl -substituted pyrroline conpounds and
phar mdbeyiresant incemjuosis talsindiresidd te diethods far produeio .the

Th . to [ is furth di ted . t t hod
vy By S tiied pytaliie 6oRPRIRAS ang PHATRPCR TG o
E!Bﬁ'ip%%ﬁi@ngia‘?@hﬁ@ﬂic_ahférﬁ@fﬁéréé‘ﬂ. ar, the :20 met hod of the
present invention is directed to treating or

aneliorating a kinase or dual-kinase nedi at ed

di sorder as ut .net lim.te car di ovascul.ar

i seadbe PfdndRueity Blne il i aEtpUEIAIRARG or
aRfdliaratigod KindiseersRRiI-kinaBBwiediatidccdibofics O lfl@aRicular, the

der mat ol ogi cal di sorders, oncol ogi cal disorders and

oethed ob theepreseptinvention is directed o treating or ameliorating a kinase
or dual-kinase mediated disorder such as, but not limited to, cardiovascular
diseases, diabetes, diabetes-associated disorders, inflammatory diseases,
immunological disorders, dermatological disorders, oncological disorders and

CNS disorders.
DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention include compounds of
Formula (I) wherein, R' isselected from the group consisting of:
hydrogen,
Ci.salkyl, Co4alkenyl, Cao.4alkynyl and Cs.g cycloalkyl {wherein alkyl, alkenyl,

12
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferred

enbodi nents of the present invention include conpounds
wobooskorsgal a (1) wherein, Rl isselected from tPeT/gsm0Og017375

consi sting of: 30 hydrogen, Cl1_4al kyl, C24al kenyl,

C24al kynyl and C3_8 cycl oal kyl {wherein al kyl,

al kenyl , 12 WO 2005/ 000836 PCT/ US2004/ 017375 al kynyl

ar&!kml and B aayClogikyhaee optioreniglsupstiulbed iithtond toi tho

z)bgﬁ%l&’g %@Sﬁégéﬁgﬁ@t yoqsesiect@gef ndegtgl psgclaﬁs%tfn% (];fr om
K
] ﬁém*l 0 (@:ﬁ)m@ or 4%@25?( Qﬁ;&f §a1 kyl ,
- 606@ M@'b:vlkNHe (314 a‘k&'FNk"FGCE 4)8kyl, -O-(C1.4)alkyl- N [(Cra)alkyile,
- SR 1((:@@%%/&%&4 ViSO (Crajalkyl,

:gog(gq 44)lal lksrdlnzsog m&a palky- so% -NH-(C14)alkyl,
kg@a'gtfﬁ:ﬁd[)@@'}m)é’r@(@)w -O-Q Q¥ ©H)alkyl,

§Oog§@f 2 A48 g v

h 4?"2*”;9 €)= QDH& &Iﬁﬁﬂc YA Yl QO ELa)aMal-80,H,
@ B ). -4 wky-C(O)NH,

3 83?% SHRIUOBE Q. -Gy pky-COINICra)alkyle
- (@, 413&0%(131@@@3/4 NCOzH, 4TED )@ (C. 4)alkfit( @ ()-NH,

- B CR R i S QNG ey BH. -S-(CosJalkyl,
S S G B S
-§((@1~4)43)'94| KCQ)@[&&L@)‘bI—By(C,1_4)EﬂkyI—O-(C1_4)aIkyl-NHg,

- SESHEIC O GG R
:%é gliz;)%»guiwtcp)éﬂ% mg@ E)dllky'd?( & 44 gNﬁJH (Cra)alkyl,
45)@ | sm ida.- %rmvr(cu aﬂwj -(SQQ-NI (&1keydlkyl]lo, amino

R eyt NH@bs?m i3 ilcnsndniysniesied from he group
h%?%@“?? 5 ﬁy‘lféﬁﬁﬁ%e%i'f‘yﬂa@%%‘?f% R ARG TE a8,
(1Ol e AR OB
E RN ey It?S-(Cr sk, -E{ON(C alkyl

- k

- GRS R QEAG S gt

- SQ-(GL. ()311(5"4)-3093”54:2 ~SOBAL-H(Cl Yl k«ﬂOQ—Nﬁfﬁ 2 e,

- S02- NH- (CL- 4) al kyl , -S02- N[ (CL-4)al kyl ]2
-C(N)-NH, aryl and aryl(C.s)alkyl (wherein aryl is optlonally substituted with
one to three substituents independently selected from the group consisting

of halogen, Ci.4alkyl, Cy.4alkoxy, amino (substituted with two substituents
selected from the group consisting of hydrogen and Cy.alkyl), cyano, halo,
(halo)1.3(C1.4)alkyl, (halo).3(C1.4)alkoxy, hydroxy, hydroxy(C1.s)alkyl and
nitro)), cyano, (halo)s.s, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl
(wherein heterocyclyl, aryl and heteroaryl are optionally substituted with one
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25 -C(N)-NH2, aryl and aryl (Cl-4)al kyl (wherein aryl
is optionally substituted with one to three

wagadsinisaent s | ndependently sel ected from the BCDUR2004/017375

consisting of halogen, Cl-4alkyl, Cl4al koxy, am no
(substituted with two substituents selected fromthe
group consi sting of hydrogen and Cl-4al kyl), cyano,

hal o, thrdehalilostituStEl
s oxyd a lgér o?sg Clﬂﬂé);?%d@yélnﬂ)é %giﬂggécﬁrtgﬁrgl\e@r@hb%&stlng of

( haF e)aiky, Chyalkoxy anmnor(eubsmtwt,edh/atret\myl@lbs'tituer&?té)éeléiﬂé’d from
heteroaryl (wherein heterocyclyl, | and heteroaryl
ar hg@rpp gbngisting of hydnogénwrtdﬁpxz&kyl Tydeo 20816/ 000836

017375 t hree substituents independently
sel@@foé ﬂﬂrﬁ?lﬂ”fﬂe(r@ﬁ uplCoardkaty, AYdiexy, adroxsy(Gals)alkyl and
%) oXy, amno (substituted with two substituents
seI "ECrHy from the group consisting of hydrogen and

@@ﬁﬂdﬁy“ a"&'ci@@i%@ (o @ O‘&%k@ o%@lé? %aﬂ kyl and

rriot(%)'\}'S (CQ)@)'@V( CC(@)«NH@Wyl -OPO@N[@MJ)alkyllz -SO2-(C1.4)alkyl,
C(%Ol\ﬁsll4)alkyl -C(O-0aryl,
Cl-4)al kyl, -C(O-NHaryl,

Rggeﬁ%ﬁlyg %’rlyf'?angé y éraaryp] ﬁ%?r(eﬁ{)p e{rw%q)& ﬂry d%e)(eroaryl are
hetaptioagly ylibstantdd Wikl ohete [lﬂ@éﬂub@fltﬁen@soln@@bbﬂﬂéﬁtllyy selected

substituted with one to three substituen

in Qﬁ@ﬁm@mtgp @@n%@tmjof @rmmﬂ h&>- @‘”(&Jp/l dmausynyng:malkoxy

H2 - JalRpde ; ¥! SH, -S-(C; 4)alkyl
sogbegapama' gy Nm%mamsaw[@L@a.ky.k
gg&‘%ﬁlﬁf’ ﬁh&‘bé%@ﬁt‘?é}s%& flé%%}ﬂlvtégﬂtqqu%dwaggbw\gogroup
Cora;‘éh§rshﬁg o@iny!?ag%feﬂg %”ﬁal’ﬁhN@' gl)(la@( C§ C%Wﬁ)}]d(gw)alkyl NHa,

@@OHQOJ)M)@L@@ 0'@19)3|NH|2C SULIPE NB(O%NH&X@II Jdlieyl,

SOQ g@ h%%( IE 'Ng’céé%a*}\ﬁ%{z(yﬁ)z -NiAdC1.s)alkyl,

L oo %g@%fw%m%ﬁ@zg@@azmemm amino i
sekabstitdtdd With the sgbgmaen@qﬁaéiéﬁdgqn@f HP&%%E" the gpoup

C1- 4al k%(ng, C2- 4al kenyl
- ceepsisting af hydipoen. Cr.@lkyd @ﬁalhe)wlk% salkB{yD) (Glalkyl-NH,

“AQONE L 2B 0-(Crajalkyl, -C(0)NHs, -C(O)-NH-(C1alky,
-C(O)-N[(C1.4)alkyllz, -SO2~(C1.4)alkyl, -SO2-NHa, -SO2-NH-(C1.4)alkyl,
-802-N[(C1.4)alkyl]> and -C(NH)-NH), cyano, halo, (halo)s.5(C1.4)alkyl,
(halo)+.3(C14)alkoxy, hydroxy, hydroxy(Cs.4)alkyl, nitro, aryl, -(Cq.4)alkyl-aryl,
heteroaryl and -(C+.4)alkyl-heteroaryl}.

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

Cr.aalkyl, C24alkenyl {wherein alkyl is substituted with one to two substituents
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-C(O -N[(Cl-4)al kyl ]2, -SO2-(Cl-4)al kyl, -S02-NH2,
-S02- NH (C1-4)al kyl, -S02-N[ (Cl-4)al kyl]2 and

wo afoskdosBl2) , cyano, hal o, (hal 0)1- 3( Cl-4) al kyPCT/R52004/017375

(hal 0) 1- 3( C1- 4) al koxy, hydroxy, hydroxy(Cl-4)alkyl,
nitro, aryl, -(Cl-4)alkyl-aryl, heteroaryl and
-(Cl-4)al kyl-heteroaryl}. Mre preferably, Rl is

| indepehddrin densc 0
&1 4g Ew U Q%Wﬁq’@e?w# S S G

wi t1-Ere) 2y QS sQ 1}41)QJintl‘$H (¢44)Mk|y£(}015§()?0}3364)ﬁ|ky| -C(O)H,
g g@ﬁ%ﬁoé@% Z)ﬁééb«f)alﬂ%? Fé%?ﬁ'& %{Lkp@ﬁlﬁeg ?Atnteh twor gLrITt])sttltSents
Oéé%ié'i@fh% gﬁ{é’t?d QOéﬂsﬁ_é ul}()yl N tlgc%fzﬁy%roa/en C1-alkyl,

- (@5 FalkGLom) atw l-o0-am. ?'kg"séif?g%'b"(g’ TR rp‘é(H dtp

substituents i ndependen

Coﬂﬁetélfdc?QI{Dfarﬁ)éWdOr&ﬁ a@}l éﬁ'n hﬁﬁﬁro@yélyﬁ)ag)(l @Hd (Rteroaryl

C(O-0O 4)al kyl and ary

hetare@pjiohglly, sabrstitutaddvittebge @@Wbe(swbgf t&keRAts inde endently
heterocyclyl aryl and heteroaryl are optional P

sutﬁ@deq ed Eerwhengrone qansistingeof iibatiiyt aedhalo)},
aEendentl sel ected fromthe group consisting of

d mteraﬁafl r(whéyqln agylyancaieterasrgrararaptionatie sebstituted with

| t I ] bstituted th
£ 0 ey S BEERietts FebneRtr R hatebaarrom be Gkew coreisiing of
th |
q@c}?‘@%@f’gq‘?ﬁéﬁi | {EORY -SEOUGEY ol CRDIRIG, -CH¥E
- CLO(ONNH- @Lﬁélkyky@(O)hN((Q% 2 MKy %mbgehbgmuﬂéﬁ Weh two

(substituted wth subst | tuents independently

seI%‘@ﬁ@Hef‘VSdﬁﬂﬁh%n@Qr&lyrﬁei@(thdsfltqnm@e)grd%pdmmmtmgmsfmydrogen
Cl 4 | al 1 3(C1.
(h&”@)‘ﬁ ﬁ?‘%’@i aggwiaj Oﬁ@g} g@ 41‘83(3Hy ye(V@mﬁz)gl&@wlhydroxy,

or SuaBR oAt s ideRbunds of | Formila (1)

V\herel n, RLis selected fromthe group consisting of
hydrogen 20 Cl1_4al kyl, C2_4al kenyl {wherein alkyl is
substﬁ’ttetﬁereeid mrtbmdmnentsoofttWe wobsitiituaion include comp}gounds of

sel,ected fromthe group consisting o
‘gﬁ?ﬁ é'l” I3 8¢legied tom the@rawp cengisting of ed wi t h

§&pst|tuents i ndependently sel ected fromthe
group consi sting of hydrogen and

Ci.4alkyl, Ca4alkenyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of
-O-~(C1.4)alkyl-NH-(C+.4)alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and
C1.4alkyl), 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 C1.salkyl and halo)},

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with

one to two substituents independently selected from the group consisting of
Cr.4alkyl, Cq4alkoxy, -COzH, -C(O)-O~(Cy.4)alkyl, -C(O)-NHs, -C(NH)-NH,,
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Cl_4al kyl), hydroxy, heterocyclyl, aryl and heteroaryl
(wherein heterocyclyl, 25 aryl and heteroaryl are

woptisonmsBéy substituted with one to three subspcT/using017375

i ndependently selected fromthe group consisting of
Cl.4alkyl and halo)}, aryl and heteroaryl {wherein
aryl and heteroaryl are optionally subst | tuted with

f .
(O R URRkI ETINTQIPRRIfE Aig tEURItR iRy
- Cé@pstituénis. iddepdndently Sedotddifont %l\{!jﬂbublk%nssilﬁ?\é@hydrogen
2005/ 000836 PCT/ US2004/ 017375 -C(O-NH(C )a

- Ryl ONstiy] 4 prancy Nefy, (hatooy(Cauasioy, t(haled Mﬁhh)aikmy, hydroxy,
substituents independently selected fromthe group
c oR¥arey en-oalkyly arvb gad hetereac}.4al kyl ), cyano, hal o,
(halo)1l 3(C1_4)al kyl, (halo)l.3(Cl_4)al koxy, hydroxy,
hydr oxy(Cl_4) al kyl , aryI and heteroaryl}. 5 Mire
r ef : LSEinN
pref qnak Mrefé%b ‘?i@?lteﬁ%zof G thgsﬂr%%eng@ﬁﬁ%?ﬁyl gi .

of hydrogen, alken erern

hydnegén,ut ed wit h one to two substituents

| ndependent ly selected fromthe group consisting of 10
C@aékdi G salkgny! iwh@r@ln Akl lﬁﬁubsawe@wtbm ot twoestihsitituents

ndent sel.ected. fromthe

gr ﬁ’%ﬁ?ﬁﬁ enetﬂéctgpr}myﬁﬁ%%grp Bons('ﬁt”lga‘Pfkyl) hydr oxy,
D I RGNS BN L Amin G AR ARBY wilth S Sstppsnts

phiesbenaenty Seibetey!frorh e gkl Sbrdidting SNl dite yl
(V\,hergl n pﬁl’ynyl and Eoenzo[g]thl enyl a?re optdl%o%g'ﬂayal

suBsualkyl) cuydroxyh pyrrelidioyl, weorphblinyd, sipbeziniyl éwheddin piperazinyl
phenyl, naphthal enyl, furyl, thienyl, pyridinyl,

pynslcmtmnaw subﬁﬁut@[dbwmnmﬂyyl) p@myhoiapﬂnﬁhalanyi benzo[b]thlenyl
i soqui nol i nyl (wherein phenyl, naphthal enyl and
pyandgririoliayld whepeinateinylasd benrolbitbitnyl afe opteortatiyt wo
substituents independently selected fromthe group
coﬁ@%ﬁlﬂtﬁg with ane tmtwq/chloalsufaﬂstituams)};al o and hydroxy;

eBiRavt ppeI . BT ohtese FBHITL R B, conéo Viéﬁy'a}

ATk AR B

}Mhdéﬂ)tlldinﬁalll%%)t/)@tl%%‘d With 'dn@&SQWb%LfEsﬂtJern?éJ FRIcBEATLAIY <elBEted
from the group consisting of C,.salkyl, C4.4alkoxy, halo and hydroxy; and,

wherein phenyl is optionally substituted with one substituent selected from

the group consisting of phenyl and thieny!).

For the sake of clarity, when R? is alkynyl-Z, the unsaturated bond(s) in
the alkyny! will not be directly linked to a nitrogen atom on Z or the indazolyl of
Formula 1.

Preferred embodiments of the present invention include compounds of
Formula (I) wherein, R? is selected from the group consisting of:

-C1.qalkyl-Z, -Casalkenyl-Z and -C,.4alkynyl-Z; wherein the -Cq4alkyl, -
16



25 Formula |I. Preferred enbodi nents of the present
i nvention include conpounds of Fornmula (1) wherein,

wW&R200580m886 ect ed from the group consisting of: BOT/US2004/017375
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-Cl_4al kyl -z, -C2_4al kenyl -Z and - C2_4al kynyl -
wherein the -Cl.4al kyl, - 16 WO 2005/ 000836
PCT/ US2004/ 017375 C2. 4al keny and -C2_4al kynyl is

opH, QQIRléh%taﬁHb% uém%:%q i¥bblbrg dudstitied authdrid t'd)etWoS

i ndepende y selected fromthé group consisting o
haBobStltbgmsougiep@lﬁaﬁ‘lﬂy seletie dkfroamtheagroup consisting of halo

(hér('%)% SR 1r4@3}3ypn@1ﬁ§, §§(§ @)%?%Yféjb#ﬁﬁk gkl Craalkoxy,
hy@ﬁeﬂéﬂﬁ (3@1 éémykmamﬁ 3(‘©{£§alkb%f' Qh@biyy]roﬂ%ci Halkgl.ect ed

fromthe group consisting - Cl. 4al kyl - Z wherein
the -Cl _4al kyl is opti onal Iy substituted with one to
two substituents independently selected fromthe
group consisting of halo, 10 hydroxy, am no,

Cl. 4aUtsyd Bf@f@@blyﬂlﬂm sé)e@ﬂté@/fram m’n@ grélip4ahkigting of:
Cl_4al koxy (hal o 3(C1.

cGasadyy- Zsordleraprhhhr%o@ 4%'!%' W@FI@B@'{V@“ igytRgwith one to two
b AN,

L SUBL G ERRE Iy e BT g ks

rrmh(_s)dw;dyt antied,eC palkllaminog di{8v.i Jagkyiaramo, Ch.salkyl C4.4alkoxy,

e 4ga100lCr el ghrok Se R eBomERvRC Gl
consi sting of pyrazine, pyrimdine, imdazol,

pyridazine, triazine, furazan, isoxazole, isothiazole,
t hiPreferesd embotimentsiof the pieseol iveotian includs eompaunds of

Lon3 et 22 0°b GEBiher FobdaiSh H6i6abd Ay RSing fom

2Rd AtRItE RAROBs MRtdiniBG &ttt orieZdrBorns aleftaed dtrlessttdie

group consisting of oxatriazole and tetrazole. 25
rmtregen réomesttiecieainng the giawp gansisting quyéaﬁm@,rpyrmlﬁuw@

GAHREo! Bndeng g, (Bl fiarBi) lhipBol iazols

%oﬁﬂé’zcﬂéclhlaidhsbkéﬂﬂb@olleé‘anm’téﬂlaeﬁtéent ly selected fr om
t he group conS|st|ng of hydrogen, -Cl_4al kyl,

- C2_4al kenyl , -C2_4al kynyl, -C(OH,
Most preferably Z is selected from the group consisting of imidazol,

triazole, oxatriazole and tetrazole.

Most preferably Z is selected from the group consisting of oxatriazole

and tetrazole.

Preferred embodiments of the present invention include compounds of
Formula | wherein R® is 1 to 2 substituents attached to a carbon or nitrogen
atom of Z and each substitute is independently selected from the group
consisting of hydrogen, -C4.4alkyl, -C.4alkenyl, -Ca.4alkynyl, -C(O)H,
-C(0)~(C1.4)alkyl, -CO2H, -C(0O)-O-(C1.4)alkyl, -C(O)-NHz, -C(NH)-NH_,
-C(O)-NH(C.4alkyl), -C(O)-N(C1.4)alkyl)z, -SO2-(C1.4)alkyl, -SO2-NH_,
-SO2-NH(Cq4alkyl), -SO2-N(C+.salkyl)z, -(C1.4)alkyl-NHz,
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30 -C(O-(Cl.4)al kyl, -C®H, -C(O-0(C1_4)alkyl,
-C(O-NH2, -C(NH)-NH2, -C(O-NH(C1_4al kyl),
wWo a{oSeddsCl_4) al kyl )2, -S02-(CL. 4)al kyl, -S02- MNi1US2004/017375

. -S02- NH(C1_4al kyl ), -S02-N(Cl_4al kyl )2,

-(C1.4)al kyl -NH2, 17 WO 2005/ 000836 PCT/ US2004/ 017375

-(Cl1l-4)al kyl - NH(C1-4al kyl), -(Cl1-4)alkyl -

- L 1 L 1)) 7(C1.4)alkyl-(halo)1-3,
e et et

, | h
G )alkgOM) sl -(Gretekigaaryl, hetarpaty! BRE -5 ourlky-baigoary!

RS i : t j a
Wt let gV Re3heE RS S0is AT RO o RRIOR, el ither
seldeted ik e/ gldul conkisling oBEC |_FalkSey, AC d)alkbyy-(haldy B6-SH,
cyano, hal o, Rhydroxy, and nitro. Nore preferably R5 is
-8-(Co-428lksy] bR ueYAnY, ARl dweeP o 2B ®on or  ni trogen

atom of Z and each substitute is independently
sel ected fromthe group consisting of -Cl-4alkyl,
- C2- 4abkepiierably(R® i) Atk lsubbttuents attached to a carbon or

nﬂér%é% g{qi% :Of % Hér%éag;@%@m’teg'g iﬁcﬁfgp%l_n@élnﬂy selected from the
qrf’@}i°§§‘§18§ % :0%1-54'@,;;@2%%%%@{-}(% 1-?5%_13&1@@ yl and

hef €f o rovi so that, when
-B5,.4)alkgl-Nat{ Gegalkyl),a(Car)blyl- MN(6aalkB)4, s(Gunalkge(halo)s.s,

T casly ot e gk ays neferagiaht B et FREEESN o
‘@?ﬁ}”&vg@&@g ngg%@ Wihst RRieh sl dvioRP chmbonGofR IRk further

odi ments of the present invention include
sateqted fidsn die grarmednsistingref-Einalkexy,s(G1-¢)alkexy-(halo):s,
upstituents iendependent | |l ected fromthe 20 group
-&Rﬁw@%‘#wg-'ﬁfé h?ﬁaﬁ)og%'ﬁc?hy%?-ig'al kyl, -C2_4al kenyl
- C2- 4al kynyl, C3-4cycl oal kyl, -C(O H,
-C(O-(C1-4)alkyl . -C(O-0(C.4)al kyl, -C(O -NH2,
- O 0) Mgk wEfarably R} ,ISC-S?@@@)kyN( Cl- 4al kyl ) 2,
-S02- (Cl-4) al kyl, -S02-NH2, -S02-NH(Cl-4alkyl),
-S02- N(C1-4al kyl )2, -C(N)-NH2, -C(N)-NH(Cl-4al kyl) and
- C( N) PNf&ted @nkyd JidenBSoRhefpeesent ievdrditinniaoluslecforpainds of

Boinann wiichv® el B @ SUREUPBRBEROFpoRde IR e fief form the
R b g
Caucycloalkyl, -C(O)H, -C(O)~(C1.4)alkyl, -C(0)-O-(C1.4)alkyl, -C(O)-NHg,
-C(O)-NH(C1.4alkyl), -C(O)-N(C1.4alkyl)s, -SO2-(C1.q)alkyl, -SOz-NH,
-S0,-NH(C1.4alkyl), -SO2-N(C1.4alkyl)z, -C(N)-NHz, -C(N)-NH(C1.4alkyl) and
-C(N)-N(C1-4alkyl),.

Preferred embodiments of the present invention include compounds of
Formula (I) wherein, R® and R* are independently selected from the group
consisting of hydrogen, Cqalkyl, Co.salkenyl, Co.4alkynyl, Cq.4alkoxy, -C(O)H,
-C(0)-(C1.4)alkyl, -CO2H, -C(O)-O-(C1.4)alkyl, -C(O)-NHz, -C(NH)-NH_,
-C(O)-NH-(C1.4)alkyl, -C(O)-N[(C1.4)alkyll2, -SH, -S-(C1.4)alkyl, -SO2-(C1.4)alkyl,
-S0,-NHy, ~-SO2-NH-(C1.4)alkyl, -SO2-N[(C1.4)alkyl]p, amino (substituted with two
substituents independently selected from the group consisting of hydrogen,

18



-C(O-(C1-4)al kyl, -CRH, -C(O-0(C1-4)alkyl,
-C(O-NH2, -C(NH)-NH2, 30 -C(O -NH (C1-4)al kyl,

wo afoSeds¢ C1- 4) al kyl 12, -SH, -S-(Cl-4)al kyl, PCT/US2004/017375
-S02- (Cl-4)al kyl, -S02-NH2, -S02-NH (C1-4)alkyl,
-S02-N (Cl-4)al kyl ]2, am no (substituted with two
substituents i ndependently selected fromthe group
Capskyt Cagalkényiy0s cdieyny! 18C ) PRHIO -(C1.4)alkyl,
PCT/ us%804/ At c?hgaﬁgfﬂyga%g 42&2%3? (Crua)alky
AL G gl kyL {0y P (Q-bIH-(Bu@ Ky CICB)NKGh-g)alkylz,

HACRIE: DYy 50 R e FRNMEL AR the

%&mmm%%nﬂa@@m?@ﬁméﬁar@ma i€ ¥Libitang with two

, am no- N wherein am no |
5 mtflzmittjetnns ?fuﬂapienﬂenumsélestd@lsﬂmm;ihe@odflmgepﬁsﬁb@bf Kydrogen,
t :
Gl A Py S . (B G i,
- . k ; - (G I, N
o0 A, LR SN EL G Rt
e Ll Al iy 2 ant G Ny CENLaL B and
- - .4)a and - - ., cyano, hal o,
@(5‘#‘8)'\&'&5( @z@ﬂg,éi\ékw (hatq)a¢(6b|-1)_ec§(>¢1(hagqan-¢( y)alkguye bygroxy,

4) al kyl, ,Qit lL, . -(Cl.4)al kyl - [,

0 AUBMIET G S o G bR b R

.pcgﬁ)gmgbhgt,er@yand R4 are independently selected from
the group consisting of hydrogen, Cl.4alkyl,

Cl_4al koxy, cyano and hal ogen. 15 Most preferably, R3

o R reLfRR =R Sl e SFL BB A0 & he oroup
adnisisting dbhgadden, @L@Mfyp@x,aé&o&p, &R hhlbgeRc! ude

conpounds sel ected 20 om Fornmula (fa) (N1 and N2 for
15 the R2 substituent indicate that R2 is attached to

" ecpere DB R AR ¥al BRI g Qe from the group

consisting of hydrogen, methyl, methoxy, cyano and chloro.

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

to the N1- or N2-position of the indazole ring, respectively):

Formula (Ia)

19



I R Formula (fa) 19 WO 2005/ 000836

PCT/ US2004/ 017375 No. RI R RB RA ES M5B mz
wo/koosbe¢sseri dazol - H 5-Cl;

1-[triazol-1- H5-C;

(M) |
485 1-yl (CH2)31 2 MeT/NS2004/017375
486 yl (CH2)3] 681140 3 Me

Nl -[tetrazol- H5-C; 487 2-yl(CH2)3] 681142 4 Me
Ni-[tetrazol - H 5-Cl; 487 1-yl(CH2)3] 18018338 5

2- napht hyl Nl[tet zoI H H, 52y|( ) 31,4
18018351 6N9: napht N1- [tetr? 565JR ES-
1-yi (CH2)31 1 Bobaess 75 pyri di nyl L. [ietrazol - HWP
516 2-yl (CH2)3] 18024799 8 3-pyridinyl N miz

1-[tetrazo| HH 516 1-yl (CH2)3] 19410859 9 Me NMHY)

e oL Lo (TP i

2 Me N1-[triazol-1- H 5-Cl; 486
yI(CH2)s]

681140 3 Me N1-[tetrazol- H 5-Cl; 487
2-yl(CH>)4]

681142 4 Me Nitetrazo H  5-Cl; 487
1-yI(CH2)4]

18018338 5  2-naphthyl N1-[tetrazol- H H; 565
2-yl(CHy)s

18018351 ¢  2-naphthyl N1-[tetrazol- H H; 565
1-yI(CHa)s]

18024656 7  3-pyridinyl N1-[tetrazol- H H; 516
2-yl(CHy)s]

18024799 g  3-pyridinyl N1-[tetrazol- H H; 516
A 1-yl(CH2)s]

19410859 9  Me Ni-5-Me- H  5Cl 501
tetrazol-2-
yCHz)s]

19410872 19 Me N1{5-Me- H  5CI 501
tetrazol-1-
YI(CHp)s]

25757173 141  Me N1-[tetrazol- H 5-Cl; 473
S-yl(CHo)o]

25901889 12  3-pyridinyl N1-[tetrazol- H 5-Cl; 536
5-yl(CHz)|

and pharmaceutically acceptable salts thereof.

The compounds of the present invention may also be present in the

form of pharmaceutically acceptable salts. For use in medicine, the salts of the

compounds of this invention refer to non-toxic “pharmaceutically acceptable

salts.” FDA approved pharmaceutically acceptable salt forms (Ref.

International J. Pharm. 1986, 33, 201-217; J. Pharm. Sci., 1977, Jan, 66(1), p1

20
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25757173 11 Me N 1-[tetrazol- H5-d; 473 5-yl(CH2) 2]
25901889 12 3-pyridinyl Nl-[tetrazol- H5-d; 536

w620050a39 21  and pharmaceuti cal |y accept abl e Bet/1s2004/017375

thereof. The conpounds of the present invention may
al so be present in the formof pharnaceutically
acceptable salts. For use in nedicine, the salts of

irtvbu debplearmmassdisalyf aéd@pﬁablé\é%mlt/‘éﬂldn‘?cf 8f béﬁcﬁgﬂoﬁle)‘s'aﬁs

BEhar maceuti cally acceptable salts. approve

ﬁf'ﬁﬁﬁ%‘ﬂiqaﬂﬁla@e%@@@p@@ém@rB@ﬂllC shiis M‘E:lltjd%efand are not limited to

é@ét%fé‘?é#@ﬁ%s&lfor@é%ﬁ@nz%% 0, %3}95%%%02)} 6@%%6bromlcrine calcium

@amewsmmsmwwbonatd me)rméabﬁmgtalhy@bbuloﬁaee@aaatee
i ¢/anionic or basic/cationic salts.
?fﬁ' 'ﬁ%‘oeﬁ?ﬁ?'@%ﬁ lepYlate dymanile. abicapiatergldernateaglutamate,

g eoMieafifételhexiisotcirie oy ddpaRfife Hyirapromide., o

bydmchl@rldeahxcdmnyn&m&nr]]mte ldr?iajmyzahbngt?et’iﬂ?ﬁtafd factobionate,
e. edetate

31051 Slestemandpiate. Sigedete, mashubeveidegmaseyiniets

Bletf i He, xﬁbéé@”ﬁhﬁsayé %'a%ﬁpétéy;hﬁg Q@r g%gjthenate

hexyl r esorci nat e m ne

;Hmpb@m/dmmpatw @pbcg@tmmmhaai esallcyddied stedratel Bubacdtate,

mandel at e,

él?ccc rfagéesul%g%,ot%bﬁgﬁﬁ%a %@g@pyﬁ 1tq> %te and triethiodide.

P@éﬂﬁr}’écﬁdﬂt‘béﬂyﬁacmﬁiéﬁlé badaPeicHiCsalfd Hcﬂ}o% aR8™HE Bt limited to
pant ot henate, 10 phosphat e/ di phospat e V

%H%ﬁﬂa@%ﬁ&ihm@e caleiim cthqwrosallearmodanesdlb&tzaemdzaimme

gI%FE?feg?\gR JlltB ir?t{n% 00l & gﬁl%ﬁgﬁﬂ Osl?ng;n procaine,
miuﬂrptai’m 3nba$)thénc§éltsofhby seéver BElUddryl iRtE Bfcpai@ion of
limted to alum num benzat hi ne, cal cium

AR YK REHEINgdA dhip rh'éVertilloéthaﬁdh@IﬁiDhermaceutlcally acceptable
I
A8 OREAET Rbrid Wy PANRR Mo e . riat,
pmyhlohovm,lmﬂ,c beossteriel, prapishie, giyesin; atéthand&ulfonic,
ounds a rdin o this jnvention or of their
IR RS LD iF. ggalérp@am@th@l@p@gulfwgawrtcaju@mesulfon|c
dyﬁféih@ﬁahés&ﬂf‘drﬁi% ﬁe}i@éﬁahﬂﬁ:' Mﬁﬂu%%c@{]@ae(&it limted to,

hydri odi c, perchlioric, sulfuric osp oric,
propi onic, glycolic, nethanesulfonic,

2- hthalenesulfonlc
hydr m%é%%gs umlv]éﬁp ion inc?ud%s within ltg%%ope prodrugs of the

cgrrt)poounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specificélly disclosed or with a
compound which may not be specifically disclosed, but which converts to the
specified compound in vivo after administration to the subject. Conventional

procedures for the selection and preparation of suitable prodrug derivatives are

described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985.
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20 cycl ohexanesul fam c, saccharinic or trifluoroacetic
acid. The present invention includes within its scope

w@eadnoggse of the conpounds of this invention.PETUS2004/017375

general, such prodrugs will be functional derivatives
of the conpounds which are readily convertible in vivo
into the 25 required conpound. Thus, in the nethods of
treatnEnt of the present invention, the term

terin hal| enco het nt of the
var | WS 6 RO s BB ae 1 e deSRp At a1 leds! one
cﬁf?&l%efriténa'tl'wé(y Hiaﬂ&%?&ln@posesg Rs®nd Q.d WhiGeheRY

be specifically dis but whi ch converts to
cohmougdetpdssesls tworpo mudte ichiral centalfst theyaahay ra deliticaaillp exist as
the subj h nventi onal S&eroced resTf r the
B m N st APprResrTo the BiFPersligtet e comtpounds
a@@éﬂd‘ﬁﬂj /e |ﬁ(/§nt|(ﬂ19§|9é irRedo rﬁ&{ur@b@@@r@msbﬁwer@ecﬁbgé‘ i¥mers
Prodrugs”, ed. H Bundgaard, El sevier
nm)olw eepan:e@e@cwqoszeowmmnqwse@@h mptﬁmﬁammjs
Cg 1 tﬁl S i nvent,i on @ 8 oneﬁé
EPRDORdhibg g BalsrRin giey B Prfbareda ladiiedptah or
lrWiﬁH@alté‘r%ntWUﬁﬁ‘y‘B b@%@@@@dtmt@hdaﬂm@cﬁhmn@b known to

centers, they may additionally “exist as
thpsesshifesbingthe, arlyfer examplep by eaestespasifia ﬁwtbe@pmra@sajunon

T, GABBPIBRE B985l B b o,

fellpagchib e fhabtional eygstbilizatidn died Feyetieestisuohthasiree base. The
preparative chromatography. The conpounds may, be

CRPHSKINER MaY Alseks te tyt formadipp o @@St@r@@merwtgrs or
ﬂﬂ&e?%ﬁé\ﬁﬁé é)?%f’!??m%{dg??ﬁﬁ ? sbPSPAlRUSH Eé?ﬂéﬁ%lto? tHdchiral

0S€ S exanmpl e,
aemhaty o&kbama_tlvelystymtdmspwrws meydnleu’esolved Usingratchival dPLC

cBls s e icrezatped a3l sy iBSaipers a6 raares theroof aro

eﬁbd%@%ké&%ﬂhﬂi‘trﬁ{‘ rlﬁé%‘réé&ht%vérﬁ%n”ee base. The
conpounds nay al so resol ved by formation of

di astereorrerl c esters or amides, followed by

chro ra hic,separation and remval . of the chi

5 arhrPRAY SRR aR RS satoT PiorkT SR oL Pla-CaipSed<of the

f@&‘ﬂt‘v’rﬂiériﬂi%hnﬂ n@a;ﬁbé hebesdArl- anefiryBirable ﬂosprbtbd?%ensmve or

underst ood that all such isomers and m xtures thereof
readivedfouR QY Qﬁthmmpleﬁ@leg copeered; hEnip nayehe achieved by

I nventd i I r tion
AR Ao PHEAILBIERD oo SBER%R TR LeBEARA
Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press,
1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991. The protecting groups may be removed

at a convenient subsequent stage using methods known in the art.

Furthermore, some of the crystalline forms for the compounds may exist
as polymorphs and as such are intended to be included in the present
invention. In addition, some of the compounds may form solvates with water
(i.e., hydrates) or common organic solvents and such solvates are also
intended to be encompassed within the scope of this invention.
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20 present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on

wangosobosdhie nol ecul es concerned. This may be aepti/@smu4/017375

by means of conventional protecting groups, such as

t hose described in Protective Groups in Organic

Chem stry, ed. J.F.W MOme, Plenum Press, 1973; and
T.W Geene & P.GM Wits, Protective G oups in

32?‘ tlrost, %‘%/Cg%‘g % JOhﬂ%ex'aﬁﬁ aRars foarsainited straight

o?%bér%hé@rﬁhaﬁﬁ @eﬁs.@ﬁh@gow Bpﬂ%ar?wﬁ e auﬁgm cahrbon atoms;

Furt hernmore, sone of the ‘cryst I ne forrrs
m@‘@mmwdbﬁmrwe@suwltp@mmb@m@ma and, smc$t raeterably, 1-4

t ended .t d ti

YA TG B R o S T AR S dP sl
uishfurd@destraight. & braRYSE RERSHh PhsRERTRBIN aﬂ.lzlaChydrogen
sol vents and such solvates are also i ntended

sthstithirtserrgoniatams thakcedaine aifleasiions daudie .b@nd ﬂwevt@rm

“BRU L o olPAY e R 188Gk &l consising

s@tdcljy?lbgBIB ioydrbyenshpstittibal carbonsiteinsnbaissdrebins it |éas$ one
rogen subst ituted carbon atonms; preferably, 1-6

twg ogen Thevterm @axye sefBentoat @ratkylawheren@kyl is as defined

PpE5. el hidrapdaRUP R IS HRECS WO RS SR LhEy

tsrtmgaa@stwm abwdr@tyemt dmdﬁmﬁtr@mt mnsitd I:I? tamye lv%hsvé abeyBis as
. ut e 0 a on

debied Y. b iy R an o eSS Ap o brsaibs e

ViR 1R én( Ltnfa% B %(;%fdte;ﬁqﬁ%gl;bdﬂ afphfinched chain

conS|st|n sol e y rogen substituted carbon
atons that contains at Ieast one 10 triple bond. The

T S EAR b B ST
rﬁé&%c@%hé aw@ﬁ" ﬁ‘g? Boh&i8tiRd bVB SCWHrEEfr‘; ?Eﬁ%ﬁafe‘%ﬁc%bﬁ doms or a

ydroxy radical of the fornula yl, where al kyl
slaiuratﬁ aghartisly sopatarated lbjdycliarikg opnsistiag af Ryary10 hydrogen

STREIDTeF 00 B0 ErtBbaeth e e G ©
cyEBFSIf, l@ylclop“eﬂt;ﬂréydl@h@(ys@ﬁ odiesptar partially

unsaturated nonocyclic alkyl ring consisting of 3-8
hydrogen substituted carbon atons or a saturated or

T?%r%hﬁl“he\éte%&?ctlw ak %geg h%}[é:ih rgferré R9afi %%hﬁgfltu%co& gul%[htuted

rogen
stable three to seven member monocyclic saturated or partially unsaturated

ring system which consists of carbon atoms and from one to three heteroatoms
selected from N, O or S, or a stable eight to eleven member bicyclic saturated
or partially saturated ring system which consists of carbon atoms and from one
to four heteroatoms selected from N, O, or S. |n either the monocyclic or
bicyclic rings the nitrogen or sulfur heteroatoms may optionally be oxidized,
and the nitrogen heteroatom may optionally be quaternized. Preferred are
saturated or partially unsaturated rings having five or six members of which at
least one member is a N, O or S atom and which optionally contains one

additional N, O or S atoms; saturated or partially unsaturated bicyclic rings
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substituted carbon atons. Exanples include, and are
not limted to, 20 cycl opropyl, cyclopentyl,

weyalsobssyl or cycl oheptyl. The term "het er ocyrtpUS2004017375

used herein refers to an unsubstituted or substituted
stable three to seven nenber nonocyclic saturated or
partially unsaturated ring system which consists of

dnar/imgmnae orrteramérrﬁbermocﬁnﬂmﬂ@at I@ésﬁoﬂi@h%rﬁ?é?% I|Q5O or S atom
o el even

EHIEHSR PLYRTALY RS fne Srgopadeiand 10 ot estomns grei
§WW”‘@‘“”@"‘“§‘*§? 21T Jfe e onR WotialEifiéhand 8ne

f our heteroatons
Dhbareonrinyg. cInomnotber:9(I1b|od|me|ﬁquac thisenventicroide sreviously

PHhed e Gh: @wsg@gm@%&%él AP SOBBNG tateasini At erost two
Hﬁn@fg@hé%@orﬂé%r@%dﬁ&bﬁ akgd sPi%thd% v\hﬁd %Pé%v[mtsg to,

ring haV|n? ive or six nenbers o
gyiréolml;w,rr iginyl, N, 3-@liaol8d;t lnndazu:lmyhnmidaxzphdmylabwazohnyl

di tional. sat.urated or
Bg%%?'zﬁ‘ﬁy' fiagiior ﬁéﬁp%”‘@%'r F}PrPh‘ﬁ{;’&’ SR PIREr S0y 000836
PCT/ US2004/ 017375 having nine or ten nmenbers of which
at |l east one menber is a N, 0 or S atom and which
opt i ohAE t§Me @Wburﬁf@r%tmalrarometlamuqognm ridg cOntainiBg carbon

bi I
B PRars s S ik FuBb R eLari TR hirmRraioLwith gy frogen
daimnwanﬂssiltuted‘ﬂbdnelmmanca‘rohﬁft@ Uld%ﬁ@?lhg%%/éié?n BbRMIRHG 10
efined heterocyclyl have as the ad

ﬁ%r e sapHmWith Drdreeeh sybstiptad theseompr aogepmatic dneyclic eing
afit&sentai ﬁ?ﬁg rro?rbgﬁ%}ﬁﬂ% w@?ﬂy@@@pgéﬁ)% Uik thereon.

yrrollny
Alspdazluded!wmhm mmls&mdel ofi thig| defipjtionzatldrlydre bicyclic alnd tnlcycllc

15 ST ety taining Sarkon edhhyaiogen) WEEES ord ane of the rings is
|
aopheRid @dﬁ%@ﬁt‘éh&&rﬂdg{ﬁﬁﬂ%@ﬁ@bﬂﬁnﬁq% Ilaf‘ri]’\g'é l@?d?g%%ﬁtoms on

hydr ogen, such as bon ring con
t@pdnpm)ctwllhyldcy@eranohﬂmyshcsnu’ngﬂ meytb@ckeblm)"eelqm,th ather groups or

SRS A GG Soastiies FRUGST i ilai st Nt omaheoy

ndphibgalehel dridihraggfiem cont ai ni ng 14 car bon atons with
hypdrogenyat ons subs?l tuted thereon. 15 Al so included

within the scope of the definition of aryl are

car bl SRR EIGEER) n et AeBiR ySRat IR R s iRgtuteg or
aubstittted s&mdﬂ fias of eix'MBN e PeHE YRl CAStePRStohtR Yhg Y 8em or
h|¥ Srr]SO esr’gltuatfag rg? suBstltuted stable nine or ten member bicyclic
heteroaromatic ring system and unsubstituted or substituted stable twelve to
fourteen member tricyclic ring systems which consists of carbon atoms and
from one to four heteroatoms selected from N, O or S, and wherein the
nitrogen heteroatom of any of these heteroaryls may optionally be oxidized, or
may optionally be quaternized. Preferred heteroaryl are aromatic monocyclic
rings containing five members of which at least one memberis a N, O or S
atom and which optionally contains one, two or three additional N atoms; an

aromatic monocyclic ring having six members of which one, two or three
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t he nonocyclic, bicyclic and tricyclic rings may be
replaced with other groups or subsitutents as

wo paisoaisael. Exanpl es i nclude, and are not |i m pemUSm04/017375
phenyl, 20 naphthal enyl or anthracenyl. The term
"heteroaryl" as used herein represents an
unsubstituted or substituted stable five or six

MERbas d4re RPN Etbme; Hekesmatioilychc fing Gasygtrdne memaers of
unsubstltuted or substituted stable nine or ten nenbe

WhiGtyR IpastaneedREriD A @ arisngtosy sndihini optionally contains

o{;l OSIRSS %Vé%d&?ﬁlf)ﬁéﬂbﬁL%téMEflg%g?@@éﬁ Y&?/\A%cerlﬁé’havm ten

urteen ne cons sts
rrce‘mbasbﬁwvlﬁtronﬁwamth orie, dwopttweé or fawrmbéeitberoateoNsatoms; or,
sel ected from 0 or d wherein the |tro
ag&f %’F’@EF éthY&F'C QHQ Sé!fs"et”h é@@taﬂfé[‘% r1§af‘}ﬂr€b$ﬁ§ ‘?'g ﬁghe&?t one

t [
PR S OIS AT ARLMAER dpoRafLhal .‘f{%"étwﬁf’rﬁg”;ree

additipaalnN ragorhsy el nrmrdjhetsembod.lmemt czftthllsea\%tntmxme thee ptesiously
cont ai

atfinda Peisramvishal SO sadtbia ienaiom N, Sigih Agmost four

nﬁr@@%ﬁ%@tbﬁﬂs%r@%d g B RcRidel aWlized nehBmitb¥o, furyl,
or ‘three 24 WO 2005/ 000836 PCT/ U82004/ 017375 nenbers’

thieryl apyrelylo oxazeaiyl, ﬁn@m\yh enigazglyl, ‘trajaquyigomwz@enﬁetr@zolyl
nenber s of i.ch at ast

U AR Narol ISR Fze e PRl PP b isd. iy,
triehd, iRday|, Moaize be@a&o ﬂﬂ@ﬂi ICqithebil iSoduinglimasr ng
ten msrrbgrs of %I ch o )V\,hl 03{1 %ne |Yrt%}vvo ?hreeﬁ%r four
quimegelrylare N atoms; or, 5 an aromatic tricyclic ring
system cont ai ning 13 manbers of which at | east one

menber is a N, O or S atom and which optionally

cont gVisnevee thd wermptaliyhit @€ ar@dticr bitiestadf thiiapesfix roofs appear
anot her enbodi ment of this inventiaon, the reV| ousl éqqas

injamMemeioha sEPsliiHoNL(engy aralkyls Alkyiamine) l&ﬁ'afrl' hetrierye

TS R A0 ooBUL FDBISY BNy DBHRGER
numb@my Ibf lcar;blo)?it?li‘ns (gfgé,zﬁh-ﬂa) shhﬁl efot Wdepegdelalmli;oiwﬂhe number
of abacttpins i ks yeloal Fimidlyior Bie ik gpton of a
'ﬁéﬁ'iz %@é%’[ﬁ%h& iR WHH amgll a%ﬂefdréé'srh% rbﬂﬁ'%d‘t' i ndazol yl,

nyl, quin |soq I nol |nyl or
qui nazol i nyl . 15 V%enever the term"alkyl" or "aryl”

or either of their i, X ro ar a

subs B stEndeng norBiElatgre iy ibyoludnBagourd, tne
terAtiRaIBAHi6S oftthe designated side chain is described first followed by the
adjacent functionality toward the point of attachment. Thus, for example, a

“phenylC1.galkylamidoC4.salkyl” substituent refers to a group of the formula:

O
C1_6a|kyl
- "'C1-63"<y|/“\”/ —O

A substituent’s point of attachment may also be indicated by a dashed line to
indicate the point(s) of attachment, followed by the adjacent functionality and

ending with the terminal functionality such as, for example, _-(C1.¢)alkyl-
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including those |limtations given above for "al kyl"
and "aryl." Designated nunbers of carbon atons (e.g.,

wa@0080)0s3hral | refer independently to the nunberPCT/W82004/017375

carbon atonms in an al kyl or cycloal kyl noiety or to
the al kyl portion of a 20 |arger substituent in which
al kyl appears as its prefix root. Under standard
Q)éh‘l: (Gta)akkylpherylused t hroughout this disclosure,
the termnal portion of the designated side chain is
described first followed by the adjacent

f unctli isriadgnidgdttpaethe ddfigitiopi ditarff sistiadientvaridblesat a
for exanple, a 25 "phenyl d _6al Kyl am dod 6al kyl "

Paalisstiar lgeation it aoleele hrindependanief tsdeliniions@lsewhere in

3 e, ook o & SRS BB s on
tlnem donﬂltcmmtib&)f ftiois i estionfcant beasbleereid, by ohé enertibarytdkd! in the
dj acent functlmlt and 30 ending with the term nal

FLRRCHKE arppe arephenicaly stable pod thgtgany e readily

y@g%@%go%g@ﬁn Lﬂﬁ%%%gﬁlg %[?lgerz]s d%ﬁ)t%% gpo?% @ethods set forth

heedinni ti on of any substltuent or variable at a
particular location in a nolecule be i ndependent of
its definitions el sewhere in 5 that nol ecul e.

unde g} eRboliALnSIAL ifWeAbA i@AchIRIE Lt %ggg’dgg%[g{‘s

on the conpounds of this invention can
comprisinga qnhaalmyicelkmdally iaccepiableacarrieo apd @nyds the npmpmuimds

h f. h .t hat b
desFndd Robie o) KBkl G0BeTritinon § 2 ABSpeodERaksgmagsition
e By Meikin@cken)s6rt the @bhtbounRis&idscribBd Abofapdigrent  of
the i nvent| on is a pharnmaceutical conposition
pherparsiticply aeap oalirierl Apotws dibisisition e the inveatian is a

R R R LR s AR B v

cmnpdm\dardesaﬁbéb ebeogpadrdshaessddutiediphesuptanie cardsr.
thar maceut i cal | %/ acceptabl e carrier. Another

urings fliugirabve of h%réreisﬁ%'ﬁt/ﬁ'&‘ﬂpﬁ Qr%thp‘fmﬁf@é%'CﬁbfﬁorﬁﬂWlH@nS
BRRIHEERY o e MRS Yt 8 TRIArRIAIn Hs¥bBitiBR itk a

pharmaceutically acceptable catrrier.

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

specified ingredients in the specified amounts.

The compounds of the present invention are selective kinase or dual-
kinase inhibitors useful in a method for treating or ameliorating a kinase or
dual-kinase mediated disorder. In particular, the kinase is selected from
protein kinase C or glycogen synthase kinase-3. More particularly, the kinase
is selected from protein kinase C o, protein kinase C B-II, protein kinase C y or
glycogen synthase kinase-38.
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conmpounds descri bed above and a pharnaceutically
acceptable carrier. Further illustrative of the

w@r@senis3é nventi on are pharnmaceutical conposi t PONES2004/017375

-conprising one or nore conpounds of this invention in
association wth a 20 pharnmaceutically acceptable
carrier. As used herein, the term"conposition" is

i ntended to enconpass a product conprising the
SpeCIerd in%redients in the specified anpbunts, as

i t which results, directly or

L ndi reegtdiy klrfés%r?@féﬁé\ﬂﬁ‘#é g[ﬁ/ JHHS?e?ﬁS rtRRENlIEPYi nal

i ngre |ents I'n the speci he compoun
ttamsdpcéore (ttellmfmmgnalmg)r gereebguessionlkindasdhe rcodtral of ceII

P s TS P oS 40 s
t%tséye%ﬁhe} la@@i"flbb%‘ﬂoai s?tSfBﬁnlll‘ésn%%ecél%uﬁﬁ'd%bﬁéeﬁt’f OFRsical

rotern |nase cogen synt hase ki nase-3
Fl\méscpfarrhs alpha (o), beiaael (l&-lr),alﬁa -1i §3-8¢bedtgatnmady); the calcium
protein kinase C a, protein kinase

iRdepenseny PiC lsgqu%@éﬁlt%ﬁ)t ﬂ%@nk(ﬁhﬁ%?@)léhetﬂdewd mu (1),

L AL b i te 2oA iR T TR, o o

in intracellular signal transduction (cel | -cell
signaling), gene expression and in the control of cell
5 di fGentaintdisgassnstaies Gnep be aaseciies Mthﬁ@vqtpn of particular

f
SR THIEPEE OPLAE Bl (0L M, spocstulr
Iébﬁ&%'tléﬁ|andpé?§ﬁvlaﬁ@ﬁ@e@3‘éndé@thﬁ)fé@tbrs bEbae*arﬁael he o and
beta-11 ((3-11) and gamma (y); the calcium

b isdéqreriehP KBKaT el saiedively indiiced {reyascuariqels SEIE)UB’(@tj auith

dastisgs much B o idotienoneiinn FRapRIYEGFI (R RE, etat, v
diis 9ﬁ§§stst1@t9%s gepd18 Pakehans BeeRirRPlicMted irebemaan gowah,

particul ar PKC isoforns. The PKC isof orms exhibit
diffstémiation] asd gascWar permeabilty §idblssii) el alr, J. Mol. Med 1998, 76,

cal.i zati on an i vation-depen

el Sl Al EBi2nd S e PR RO bRl i 1o olprom-
W&Iebé‘tld@%ﬁﬂé‘ﬂi -IERbicPmShivastake dshddy(In cﬂﬁ%’tleﬂt $roc.

uch as vascul ar endothelial growth factor ( ) (P
Natl, Aead.a@ci, USA, 18BR2n89,| 1hi&8:1 1069960 d%et@;ﬂr&edaeievatlon of
have been |an|cated in cellular 9 ? Q
the B isoform in human platelets has been correlated with their altered
response to agonists (Bastyr Ill, E. J. and Lu, J., Diabetes, 1993, 42, (Suppl. 1)
97A). The human vitamin D receptor has been shown to be selectively
phosphorylated by PKCpB. This phosphorylation has been linked to alterations
in the functioning of the receptor (Hsieh, et al., Proc. Natl. Acad. Sci. USA,
1991, 88, 9315-9319; Hsieh, et al., J. Biol. Chem., 1993, 268, 15118-15126).
In addition, the work has shown that the B-1I isoform is responsible for
erythroleukemia cell proliferation while the o isoform is involved in
megakaryocyte differentiation in these same celis (Murray, et al., J. Biol.

Chem., 1993, 268, 15847-15853).
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differentiation, and vascul ar perneability (H Ishii,

et al., J. Mdl. Med., 1998, 76, 21). The el evated
wobasdoggBecose | evel s found in di abetes | eads POT/@R2004/017375
-i soform specific elevation of the RI1I isoformin

vascul ar tissues (lnoguchi, et al., Proc. 20 Natl.

Acad. Sci. USA, 1992, 89, 11059-11065). A

Cdir@ibeiesiHdriisedsad evat i on of the (3 i sof ormin human
atel ets has been correl ated w

Pes pBnga‘ftb/'tﬁcﬁﬁﬂss%% 'T%@Wrm\q in, ‘& 'Oyascéﬂ@r @aeages
Ir@ ?%seet ]890?§l|t I‘he( \%&E)?J'laturﬁ]has%@én shB&nhYMadse increased

recep own to be selectively

v@étsmmbtrrcylbatemdi rmpdﬁeﬁ@mn (Bildsr,fBds pleb el At Plaarmaeol toeh
ThegeRoo 260k Peh o4 K ppbore ek Aghst Mefped a%)seoth
{38l oAy TR U0, g Sasc 15 e oy
Reo@anihab., 1989158, 1065109 PKCr&H@@&m metscbeadlng to

eryt hrol eukem a cel | proli fer he a i %gfor.m

[ .whi |
ndsiciinn of a1 (R arearavdP Fasiare! 'wﬂ"@%ﬁfﬁahwq% heug
SRRoRE LS oYL o RenivbroRRbdaiy biday Ptgering
E@dd@g@!la’iﬁ@ubﬁts) lD(aBaS&‘ﬁ P, dcBiokiGheml, 2p80aR75, 16, 11921-
i nportant role in cardi ovascul ar_ di seas ciﬁased

PRZBAcPKE B i5 suggasted as eunadialer fﬁégr%@@ﬁog r?éd#

(BRI e RErRRS: ) AGRSONHLR o ARE MR UEEABpAnt of
tH@Ahosiand 28erbSeproditKRém|s, mttabtﬂnhlbﬂhySIol 2000, 278, (4,

agoni st -i nduced snmooth nuscle cell liferation
RV E66610062). RIKG IRBIBIRTS, are, USehildR MRS BERIgUasCURls

NRS
L e
FERIS LieHs 49902008 169dFR; S;apom; H. eicathakyaquwkmx 1989, 37,
of the oxygen de rlvatl on- |at ed

669-6 6 i Flgvateddiisedavrls dave @Htcg)"ref H %’ N |réc[re%§ed
R‘]%te%t?unctgﬁg’&go (%ébdl g%ﬁsts](@eséil’?ﬂlE jja?%ﬁllu PKﬁla(b'étes

SR or for production of PAl-
1993a92n(B®IeIpl ALY ITAY. OIPKCH’l’asledseJT iiplicatedt! ursthermoctlwﬂ@al

in the devel opnent of  t AI—S ‘atther scl erosi s
pataway &) the plgtelet- %Hvayng 97@?5 @836 atigh 1 yigrovaspular

phi ) r s g2 PKC
BieEB e B Resft Gl éﬁmﬁfaﬁ@yﬁ%ﬁvﬁ% é‘;%fic e
ihbibtbisoatfdc lagonistindrsiteadgregaliordin platefets (€oulige, D., et al., J.
Biol. Chem., 1991, 266, 15771-15781). Accordingly, PKC inhibitors may be

indicated for use in treating cardiovascular disease, ischemia, thrombotic

conditions, atherosclerosis and restenosis.

Diabetes

Excessive activity of PKC has been linked to insulin signaling defects
and therefore to the insulin resistance seen in Type 1I diabetes (Karasik, A., et
al., J. Biol. Chem., 1990, 265, 10226-10231; Chen, K. S., et al., Trans. Assoc.
Am. Physicians, 1991, 104, 206-212; Chin, J. E., etal., J. Biol. Chem., 1993,

268, 6338-6347).
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FEBS Lett., 1990, 293, 169-172; Sonoki,, H et al.,
Kokyu- To Junkan, 1989, 37, 669-674). Elevated PKC

wo easlososb@ve been correlated with an i ncreasedpPCT/US2004/017375
pl atel et function response to agonists (Bastyr II1l, E.
J. and Lu, J., Diabetes, 1993, 42, (Suppl. 1) 97A).
PKC has been inplicated in the biochem cal 20 pat hway
in the platelet-activating factor (PAF) nodul ati on of

cr?vascul ar 5[ neabi | ity (Kobayashi, et al., Aner.
%@%MM- H1220). PKC inhibitors

f f Lot | St
?TOEFS’[&HQQI.’\?% HBHT&)‘F\%%?&?@E %é%eln%R?%ﬁivﬁ&&tlssues known

toelrg $u&c5@r8|b)e toﬂdlebetia: pginplic&ins whebekposedryhserglycemic
ng cardi ovascul ar di sease,

eSS LaenTtn et oh. 36580 BVestad000. CRIG0d beacT &, et al.
ﬂﬂ% INsE 9\%8' 8¢, L%Aabﬁjﬁ@s 8@(8?2?'5\49,56‘@?#0@& 13 %A@@}éc

has been |I'inked to i’'nsul’i'n s gnal’ing’

Dbaubemseﬁathecnmsw@sn Ne8Ps8AMBESE6TS; WolyBe Al let al., J.
gl abet es (Pé% et 30 al J. Biol. em,
aonvegs 1 298, %2%& Tegfamariam, &., etal.,al. ClinTirvest., 1991,

& SFrs- e ol & aheag%‘thez%%éﬁéé@%m?faw
MR RROHFOB0B AREE SRARHBAPAECRtor aRat %rm‘é‘ttﬂ} g%&'i, H.,

D sorders Studi es have denonstrated an i ncr

%t@lmﬁwcgnqen 19P6s482, T1ahb¥a1) and PKGfLkas peeblirmpticated in
Jevt d&é%%ﬂﬁ%g'c%%ﬁ %ypmﬂlgq:]ﬁh%/x s%%%d@téﬁw%ﬁ%g} QISI_% Gu, et

83,CiR0 Rk, t Hal d
U%AI 1989, %?ﬁ 5731?221'25%%?\?35{%?' ’\@%”/g%ﬁ 195894, 1551).

@@@r@bgressg)n <Bf caRdgacPKCBIInn tnalmsgemlc m|1:98ﬂ,u386{ ,cardlomyopathy

Qe BestShthp il anddedisdsst legvenficulay fugsion (H.
Wakashki, efl®9Proc8Kat 1ﬁ6§d 1§é¥8@/ fé\g%Q?xé‘MﬁO

activation of the PKC (3- i sof orm pl ays” an )10
inportant role in di abetl c vascul ar conplications such

/ thg [shii, H, et al., Science, 1996,
M—lﬁ—ﬁé@ PKCl 3 has been inmplicated in
devel PROERkIbRGrst 5160!@ ﬁlﬁl‘éhﬁfﬁ a!@W’ ?éédo‘?u@@%sﬁéﬁ %%' t@% %J,lé‘obhll

heart failure (X
apdative busst, QD%Q@W regul@pn in CHymphatytes, aritoitorbdkinduced

@Znsgen%ﬁ%@’g n é{pa %f%ly &Q%K@ E?es. bommun., 1990, 7171,
1087-1092; Mulqueen, 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,
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
asthma: hyperresponsiveness to contractile agonists and to growth stimuli
(Ren, S, etal.,, Am. J. Physiol., 2000, 278, (4, Pt. 1), E656-E662). PKC B-1
overexpression augments an increase in endothelial permeability, suggesting
an important function in the regulation of the endothelial barrier (Nagpala, P.G.,
et al., J. Cell Physiol., 1996, 2, 249-55). PKC B mediates activation of
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15 invol ving hypertrophy, fibrosis and decreased | eft
ventricular function (H  \Wkasaki, et al., Proc.

wokdosoo0ks@d. Sci. USA, 1997, 94, 9320). I nfl aroBeezop4/017375

Di seases PKC i nhibitors block inflammatory responses

such as the neutrophil 20 oxidative burst, CD3

down-regul ation in T-1ynphocytes and phorbol -i nduced
pevtreptshACPW eridas8by FIIAand bﬁsﬁmnmn%fmyéceﬁ%ﬁs in
Conrrun 1990, 171, 1087-1092;  Mul queen,
'&?Ut%faht@%ﬁ,én‘é el aboBioghenss., 200, BLT, 285428@) a'nrhus PKC

t f bagn
PRRFRL: Rlaol e folcheed Bl At loodrdorghand astma.
capacity to produce IL-6 (Interleukin-6) (Nechushtan,

et 25 al_., Blood, 2000 (March), 95, 5, 1752-1757).
I8€iSn enhanced ASM (Ai rway Snoot h

H iﬁ's ?“Cﬁ"' Y L S i Beclohg BB 26 iR ald BB iPmBtotpaica
dugordais s Véinitk dioe gﬂxdwﬁémg@bslmhbt HORe 1, (H 6?%18% % omeF%%mwrus)

'(‘E bit'a/ @é{%fﬁr@ %thafg%@nn@bgwnl (Raterdd.Ji ,rﬁt al., Biorg. & Med.
ERERLMISE 7, REBTERNAY oSl AERR ShBfed tnalne PR i

functiion I'n e reqgu I on o

tfNzsyhettian patlﬁvay sya’serglstlcalll,/ inférbbteldnyisth te cAW@Q@epé’ndent PKA
&%8 55) nedi ates actjvation of 29 WO
B’Pdd@ﬁ V@*@ﬂf IRre8a¢ bl Y sl sans@intiogpnd virgdpeplication and

W SRR YR PR AT YRRy oY [FEBR) b e
53)42452252&239}9) ThereforekKen imnurblogics! disyrdee ni;agdb@ e@tbd or
at i ng nf | tion and ast hma.

t
ﬁ'ﬁ%ﬁ%ﬁ%gé 21 ipelalt elne teryngeriyiag pathway's respansg to up-

@{d@wjré@j@ﬁd,mgf prEt ai n i mmunol ogi cal  di sorders.
Wi | e one study suggests that HCW (Human

Cyt onegal owrus) inhibition is not correlated with

KC Bi
chom PRegbgefiGenahans Toslls InarbimBlnadeige shomiacieseed by

|
RISy 51y B 0 LN SR 5142 o
Mnk%thOdﬁﬁ¢lemlnmml ptaya@an urppoﬂamarmdb in aimigen
BB VAR B 888 b 0P 15, Sl o,

2c. )251_99§9)273T5®763f7‘8r8‘378@n AéHHHH‘Iﬂ %E@ﬁéplghfﬁéﬂ@ re'@éﬂon may

be treated or ameliorated as a lon o
ber areliewies oe preventedby Bupyressingsherimenure gsponse using a

PKC B inhibitor.

Dermatological Disorders

| Abnormal activity of PKC has been linked to dermatological disorders
characterized by abnormal proliferation of keratinocytes, such as psoriasis
(Horn, F., et al., J. Invest. Dermatol., 1987, 88, 220-222: Raynaud, F. and
Evain-Brion, D., Br. J. Dermatol., 1991, 124, 542-546). PKC inhibitors have
been shown to inhibit keratinocyte proliferation in a dose-dependent manner
(Hegemann, L., et al., Arch. Dermatol. Res., 1991, 283, 456-460: Bollag, W. B.,

et al., J. Invest. Dermatol., 1993, 100, 240-246).
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15 or down-regul ation of PKC. PKC R deficiency al so
results in an i munodeficiency characterized by
w0 pgaionesde hunor al | rmune responses and a reducedr/BsSne#/h17375

response, simlar to X-linked i munodeficiency in

m ce, playing an inportant role in antigen 20

receptor-nedi ated signal transduction (Leitges, M, et

al ., Science (Wash., D. C.), 1996, 273, 5276,

788-789). Accordingly, transplant tissue rejection may
Idi IBr prevented by suppressing the i mune

reSp&s gﬂﬁ%ﬁg §§bdlé‘ljeh% g&éelhér%vﬁg IR RB8hfoion and

Di sor det IVIt en I|nked to
cerceaiRutegbed), SdlASGhd eWemsbeha; & eBnozbeImbMdbAmeﬂ*e Sel.

roliferation of keratinocytes, C sSor,i asi
dagen 199, ToR5u13: Nnad A Malsilah BharhagHedy 5993, 43,

eBrs o <R rp R K 5 St AlaveBing famer ot

iagimalbgmeyen T.nbi &li,tInk el @ehneg)m%Qpﬂaj 85846 Ahmlagaba S.,

dose- dependent
ebet.neagrer Res., 13333_56.; ‘E@ﬁg 4%'6 ﬁ:",élquggé ZWXPBGSS'O%W

BlsertissdiOpeaEbtbiPi o7 Dentar et dFabing

tiiq B GroMetatehn sedireeds $ecicF & (Wlbrbblraet Grgwm/\Eactor) like
tunmor pronotion and cancer (Rotenbe

ungiifferestiated|cellg, l,ncga(%]gemelrmpwt (rg%g agéyvatlgg égy]ecrgll MBP

@%ﬁn-% czéggté r@?ﬁ{é@@g@%l@m %M&Ig:rlgﬁoé’ ﬁfAEQiQQie@iQ?rotem)

k?iéﬁ(fsagna 'S ple@¥ENCEN GrowDDiffsroWwone, Vn5,alﬁﬁ?rﬁl4); PKCoc

, et al | nt .
mlmbﬁg@ahgvmgean g@@hh\ée ?her@gelétgra gf%ét in 10%8’3@&14(3 S%h o?her ‘anti-
B PBRE B Pl L & SRRy ol ki . o
dli, Hies @ Magn, ioon 10eBappli nPt1R). t RK® inbibjtord enlearates MIMC
response to basic FG- (Fibroplast & act.o

(Mmmy@a&éﬂnew@aﬂ arontesisiin g deger %Mfaaﬁm'ﬂ aﬁ%ﬁ‘%ﬂc
cﬁéﬁ%e?%il‘fﬁe ﬁ&glﬁﬁéélﬁ{)@bm% e N%/%é% TR FdrCcHenbtAbApy-induced

nases, | nc Act i vated Proteéin
d’pﬁ@@is((Baneﬁ, DSet akf Pedc. An€e4\$so@c Oatnice DR 199718663

5, 587-94)., PKC hi b
Mﬁgt a%%)ut'mer@fqrgc K%ninb%rslf]%%glg}e W%{qet%q nru%%ﬂplameehoratmg

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

colon cancer) and as adjuncts to chemotherapy.

PKC o (by enhancing cell migration) may mediate some proangiogenic
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
(Harrington, E.O., et al., J. Biol. Chem., 1997, 272, 11, 7390-7397). PKC
inhibitors inhibit cell growth and induce apoptosis in human glioblastoma cell
lines, inhibit the growth of human astrocytoma xenografts and act as radiation
sensitizers in glioblastoma cell lines (Begemann, M., et al., Anticancer Res.

(Greece), 1998 (Jul-Aug), 18, 4A, 2275-82). PKC inhibitors, in combination
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15 cancer agents, inhibited the growth of |ynphocytic

| eukem a cells (Konig, A, et al., Blood, 1997, 90,
waBgos8uspé. 1 Pt. 2). PKC inhibitors enhanced MUS2004/017375

(Mtonycin-C induced apoptosis in a time-dependent

fashion in a gastric cancer cell-line, potentially

i.ndi cating use as agents for chenot herapy i nduced
M‘Bdﬁh@%?%ﬂ (:aaﬁ@roag enits, are radiatioprane, Chemosensizereypeiet in

céﬁ‘?ﬁerth% & 8520 E/PQ Aﬁrpgzl\m hepefe Ehfic 15%% 1098, 39,

e I ndi cat & " 'use 1n ane |or

soalben3B4)uU WC@“ ipWititord (bytleekihg the MAPRINageaigmg
cancers (such as |leukem a or, colon cancer) and as

traapdeetion pathwisyrdenyESHy(Vaskalas Entsiptielie Groweh Eaetor) and

b?@ipﬁ%sg@hb'?ﬁﬁggﬁ %%?gg@rg&?ﬁ{%ﬁr Ee{g'tc‘élls)zﬁ £tb&Hitation

régitriedngitlo oedreartt daries agénts@%ﬁﬂ@bln drifcangibyepitismd drittumor
inhipbiting cell growth and proliferation) In Calijl [lary
e@ﬁ@bm@huma%@fﬁg dliphlgstaney mutiforyeeemesit made (Teicher,

Ao'e't by @9/}1/%8/ @ﬁﬁc&“ﬁﬁ%@ﬁ@ﬁ,m1 wﬁfa%g Ofé;%ggfq). Acdordingly,

pmmmrs nhaybbiitdicsted for o4 th amelioratingeargiaysnesissandin
human gl i obl astoma cell 30 lines, inhi bl& the growt h

trseting ek AmRlioraling eARcere fBlshaAs Breasl Riath, didnexdPladdsp ovarian

t |

L EBRp e fefs) dhdlat SpERIB okl 5at PEAARIinchpy.
4A, 2275-82). PKC inhibitors, in conbination 31 WD

005/ 000836 PCT/ US2004/ 017375 w th other anti-cancer
@M&ﬁ?—&m&&% chenosensiti zers useful in
canc
ASSO?K(%%EQ@B%IQ?@ bcéé?ﬂggrgl %éegm i fLﬁ\IICtIOnIHbQﬁ th@@bntral Jervous
syaﬁanb((ﬁld& (ldbsind ORI, ﬁgemdseN&’mm n’h&& 5123|4éi|5 432) and PKC is

Pl A A e %&%&Sﬁﬁa‘;@h M8; BrichGboN e dagh 1993, 45,

1'2_1@7t M%)'dﬁdelﬂﬁ%‘ita% h&Ve 68&h Showh o %ré&é?ﬁ'tlﬁ‘é‘ﬁb%ge seen in

regrnen w th other anti-cancer age have an
facdl iananog ndipe fscbeanid beain iinjuryoand bfdiredema ddarantin sre8GJ.

BBl USRI 0 oy e

1—§9 65@42’2‘@?—29&‘ -CAEEh r%\?f IPI&K%HIB%@'#]Q&%eWIC%d for use in

i cat se In a orating angl ogenesi s and
tmtmgeﬁdzmmgwems diseddeoand |mlgeaftmg:|eemo¢raumat@sarmlealsemla-
br%%g kldney, bl adder, ovarian or colon cancers) and
relategiflishaPeSt o chenot herapy and radi ation t her apy.
Central Nervous System Di sorders

The long-term increase in PKC vy (as a component of the
phosphoinositide 2" messenger system) and muscarinic acetylcholine receptor
expression in an amygdala-kindled rat model has been associated with
epilepsy, serving as a basis for the rat's permanent state of hyperexcitability
(Beldhuis, H.J.A., et al., Neuroscience, 1993, 55, 4, 965-73). Therefore, PKC

inhibitors may be indicated for use in treating epilepsy.

The subcellular changes in content of the PKC y and PKC B-II

isoenzymes for animals in an in-vivo thermal hyperalgesia model suggests that
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PKC activity plays a central role in the functioning
of the central nervous 15 system (CNS) (Huang, K. P.,
waeesasosBieur osci ., 1989, 12, 425-432) and PKC PET/US2004/017375
inmplicated in Al zheiner's di sease (Shi nohama, S., et
al ., Neurology, 1993, 43, 1407-1413) and inhibitors
have been shown to prevent the danage seen in focal
th@%ltrfeﬁt{/e ﬁrﬁ@ﬁﬁéﬂrﬁrlhjt@lsmo it dé\Yelamdlebt of pensc&ermt pam
S\ID H, et al J. Cereb. Bl ood Flow Mtab
letigA¥., G53)., Sletineac, Lett., 2600,288, 3pf asaﬂoaélecgbctg@zF’KCv

9 290-2 A d
R R oneECR i SRR RS AP BBl sy o
dié\/éld;?étrie@goﬁ@thrcoéélﬁ@?ﬁ&#cﬁn@@ﬁer patiams@atic abaleeskbction (Chen
di seases. -termincrease i n PKC

@orﬁbaheﬁcleot?et( Hléa Bros ST 8Z Bt HIRD, ;27 %é%)s drigermodulation

R PSRl DR T GERMN P REn SRR Murgprtis pain

associated with epilepsy, serving as a basis for the
rat's Ir%er manent state of hyperexcitability (Bel dhuis,

H. J. APKChasagemoRestiaissca eie &) theopathology of CO@éELOﬂé)SUfsh as, but
T

OB ol R U S PRt WS st | 1
Gl@ﬁtd%:ﬂé mﬂamh@tB’K@l\;&eaﬁﬁs H?Kﬁi}lmoldglcalsjlm)’rl zlyraasiefmatologmal
animals in an in-vivo therm
diggisiess, onaelauicaldisesisrnand seeiss et lﬁ%ﬁb%ﬁ"bg?@@?fs-
peri pheral nerve injury contributes to the devel opnent
of persistent pain (Mletic, V., et al., Neurosci.
Gdilcbd_ Fen&@ﬂhaiﬁ&iné&e-&% 202). Mce | acking lPKC)é

IS nor ma esponses .St i, .
al noseNes eﬁnay@r@ﬁspﬁﬁnaﬁ%g?ﬁgiﬁfig\é s iEgeRne PﬁtgFerH”
%Y]Qgée ?Bﬁa p% %[eg of Q\ﬂlb“é%@ﬁ &‘%B@g})%ﬁﬁh 288 bh@@déd:Bg Bél,ist’r‘fﬁct

Cl ence 1997, 278, 53
392 8GBEK-PhCone difilsatvexah protam klnzasaesb\shlchcplmpbdryﬁate glycogen

e GSFIGEE R O o PR PRI SR Th o anc
R8RSR Al L S G R v

bofn faanat® Myardirkfiaseslis) mmtsb&gnwph@bmatesmuscle glycogen
dermat ol ogi cal disorders, oncol ogi cal disorders

d
syithase (GeseogbakyBioshemicssdaeral, 1984y 394! éﬁ%@ﬁggﬁese two

|so?orms s?’now good homology between species (human and rabbit GSK-3a

are 96% identical).

Diabetes

Type II diabetes (or Non-Insulin Dependent Diabetes Mellitus, NIDDM)
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-
stimulated glucose uptake and in this tissue glucose removed from the
circulation is either metabolised through glycolysis and the TCA (tricarboxylic
acid) cycle or stored as glycogen. Muscle glycogen deposition plays the more

important role in glucose homeostasis and Type II diabetic subjects have
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A ycogen synt hase kinase-3 (GSK-3) is a
serine/threonine protein 15 kinase conposed of two

wo sason0886 ((x and (3) which are encoded by di SPCTTE2004/017375
genes. GSK-3 is one of several protein kinases which
phosphoryl ate gl ycogen synthase (GS) (Enmbi, et al.
Eur. J. Biochem 1980, 107, 519-527). The a and R

deﬁ@ét%rmubaéﬁgl?cdﬁéﬂm”f@rfagé Stheustirdukatioh d@lm@eﬁ'ﬁy@theas by
respectively and are both found in nma j an
il lnssckelﬁtalsmyﬁ@%ﬁwlia fser@ thﬁsﬂ@p@ogpwm%wn@d activation of

tg%%%%@ér% tPéﬁE?l cBiRs | Sogme‘f"ﬁl %BHEW'B oé@)?r% IActél

ese or s 'show goo
mAeenwpamsePa«mrmu andl.; Bbhik B:ﬁihe%:@xwasem@%ﬂ 234
i denti caH D abetes 25 T ype Il diabetes (or

awshCehen IF. nBioshert Sac. ﬂ%rwetb‘wavm PPEO M DY is a

I A 1 b oo oreRh BL1SSH 2l oo nsses
énde h@alhamaa;féﬁden-B id Imqulblt@fdbrphdebbonyiat@nsam dtactivation
aH@S rihiss ScogonBOURAFuPtei PBesRAieved (BP 1St rpeaRaViates
Aol &1 ARl BuiFRBEIAED YRR A hiRatds PP1G

circulation s er nmeta hroug gl ycol ysis
(Snigattaga PCK. ahdiRardeyS.Ki. d\/loaewd)Ce!ynkdueBlochemr'kQQBag82 135-
1g cogen. Muscle glycogen deposition plays the nore
4‘ﬂéortant role in glucose honeostasis and Type |1

di abetic subjects have 33 WD 2005/ 000836

PCT/ US2004/ 017375 defective nmuscl e gl ycogen storage.

The s$tudidsasuggestthadlapcogeassymiGBisi3sadivity inmight ba important in

il e e Sl A
A8 e PGSRBS F i cctiSRy 30 (S99

RS h HEKaAd3 Celle redilted B sopprassidsocof g'lrymgan sym@&e activity

21, 555-567 Th h h I .
I A T N SA—_——

SRR GPRY BN P IRT ol SRR e Rceptr
Sibstegsn (IRSITF) resoited in |n’rpa$rmatt®$dnsljllhI%i%to@)(EIdar—Flnkelman
dmghospho | ates and activates GS. Insulin

KreRatRIVABSKOST 91l 9660r k4 s Resenteyigepes ?qratgpdq\éolvement
@”gggvﬁ%gﬁg%g%%c@%gn%le d bR MU hs FIP R Bince and Type

II 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

inhibitors could also be used in the treatment of baldness.

Inflammatory Diseases

Studies on fibroblasts from the GSK-3 knockout mouse indicate that
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Studi es suggest that an increase in GSK-3 activity
m ght be inportant in Type Il diabetic nuscle (Chen,
weRooalonos3®i abet es, 1994, 43, 1234-1241). 15  PCT/US2004/017375

- —Overexpression of GSK-3(3 and constitutively active

GSK- 313 (S9A, S9e) mutants in HEK-293 cells resulted

i n suppression of glycogen synthase activity

inhﬁioiltﬁiﬁf ofFBke3 meany; betusaful in PbAEg fla6)MaRry dGRPERIsEE33)

and overexpression of  GSK-3(3.i cel | .

depes BT eub Ot oRinNG rropstpies NEILer R Floeflishd, By et
t 6“8—53 resulted in inpairnment of insulin

I\%w?b%@(i%%)af-gi n@?’el man 20 and Krebs, PNAS, 1997, 94,

9660- 9664) . Recent evidence for the involvenent of

el evat ed GSK- Stact Lvity and the devel opnent of insulin
S 8 abetes in adi pose tissue has

ener T i @Sk i i
obesi | SOdfigfIis RtfANEFGLARER Sn R RaaRY, Ot 212150
plaiyslzet iemortE®® fole4s the DGR dibe6drs. SO inhtbiiony My be of value

s e T 406 hec gt 205 Eabyd ERRY Aarpraumatic
ir@@é%ﬁpﬂﬁ CAoRkt» J. 19898 s, $698 6479, 199Q9erIgB) hatthium, a

_ itors could al so be used in the treatnent
|@k niMlinhibiser. of3BSKAS | amibeen shove éapeaies) cripbsllggranule

e A S008I S P DB AR ADP 21 ok Crghed

'C@Porﬁ?\,sgfhﬁjrﬂ%éa@ﬁl_e% BEY ldehibristrapld efichey inameahidye cerebral
| sorders or di seases through the negative regul ati on
avferfNBEBusichinodsi af iatrokkeiin iogents (Noaakaypnd Chysgngs dleuroreport,

2000, 40 _90) . _
Ao Son P EaR gl a s 3 ey vous System O sorders

adl | ati on of gl ycogen synthase
activity, GSK-3 also plays an inportant role in the
CNS di sorders. GSK-3 inhibitors may be of value as

neur Ofenodred Beszteninntwasnowean rivatsupstratas & GBKokearaid direct
oD Sh AUt s bR A RO BP RIS mpors i
rlg%}ﬁggg{) :tﬂgr%\'trgrbgﬁgﬁ ?ro%&robé@erﬁ@@ﬁvé bemditibns pTatect
hyperphosphorylation is an early event in neurodegenerative conditions such
as Alzheimer's disease and is postulated to promote microtubule disassembly.
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 B-catenin degradation (lkeda, et al.,
EMBO J., 1998, 17, 1371-1384). Inhibition of GSK-3 activity is involved in the
stabilization of catenin hence promotes B-catenin-LEF-1/TCF transcriptional
activity (Eastman, Grosschedl, Curr. Opin. Cell Biol., 1999, 71, 233). Studies
have also suggested that GSK-3 inhibitors may also be of value in treatment of
schizophrenia (Cotter D., et al. Neuroreport, 1998, 9, 1379-1383; Lijam N., et

al., Cell, 1997, 90, 895-905) and manic depression (Maniji, et al., J. Clin.
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neurons fromdeath (D Mello, et al., Exp. Cell Res.,
1994, 211, 332-338) and chronic lithiumtreatnent has

waleosnsissabl e ef ficacy in the m ddl e cerebral prertezp4/017375

occl usi on nodel of stroke in rodents (Nonaka and
Chuang, Neuroreport, 1998, 9(9), 2081-2084). 15 Tau
and (3-catenin, two known in vivo substrates of GSK-3,
REFciAtrill 1000 607 ARG 7L3D fpnelidanati on of further
asgéctégof t he vg%ue of GSK-3 inhig?tors in relation
to treatnment of chronic neurodegenerative conditions.

Tau er.phosp latiqn is an.earl \

neur oA ga IR g e R Pund vBReR B aR St powid have
fﬂ!rﬁ%@ﬂ@er@?duii@ut_ﬂﬂﬁﬁmﬂ@t esathferidiop aitRted depirisivibgical disorders,
di sassenbly. Lithium has been reported to reduce the
ipfashatopy diseasevand gantrahneiveus skistenbdisardgisof tau to

m cr ot ubules and pronote m crotubul e assenbly through
direct and reversible inhibition of GSK-3 (Hong M et

al J. ERiddiméhsnof,thd 98ethod oF 2 Presedd #R@nddh include a method
P-catenin is phosphor;&l_ ated by GSK-3 as part of a 25
[

faritieatinpas ameliorating aikinassryy dalkinasermagdiated disorder in a

..cat.eni Lan: ..ot .al . 1998,
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thevapenditally effbetivesdmbuht @i/aarh arstaniit oAb eound htharmaceutical
romotes 13-catenjn-LEF-1/ TCE transcri ptiona
@Ppostion fesreOhnnhe dierepeHucAl frciive @motntas the gpgpounds of

) v St i 4 t
Eeiyarh ofermified iHSUER @ ABHRCIRA 48801 Malko/day to
8boustc30 ogtggday (Cotter D., et al. Neuroreport, 1998,

-9, 1379-1383; LijamN., et al., Cell, 1997, 90,

895-905) and manic depression (Manji, et al., J. din.

35 VWO 2 RBsARMS B RielhidSeRPHVBAHS McllRRyHa &id ¥f a £88Pound
60, (Suppl 2) 27-39 for review). Accordingly,

obhpoowlagl)fouthe prephatiomsofGsriedlicarhéent foo treating lod ammlierating a
urth h tic, utiJi.ty in.th t t ,qf

irabe s aEkPRSE sroytle St i subisT imhras sl

di seases and central nervous system di sorders.

Enmbodi nents of the nethod of the present invention
i ncl utreaecardaneriwith dhe metheds gf die pigsenbinyentien.zan individual

Ki i ki . i sor der. | hi o
bR 0% o e i e TR LRh oL 8k T isP Pl s p it flereor
saibbecidrainileredaercppestelycal differdnt eptdsvduringpthetcofrs@of therapy -
i nstant conpound or pharmaceut| cal . . L
or concurrently in divided or single combination forms. The instant invention is
therefore to be understood as embracing all such regimes of simultaneous or
alternating treatment and the term “administering” is to be interpreted

accordingly.

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,
especially Type II diabetes, a compound of Formula (I) or pharmaceutical

composition thereof may be used in combination with other agents, especially
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conposition thereof. The therapeutically effective
anount of the conpounds of Fornula (I) exenplified in

wa eals/oeosaet hod i s from about 0.001 ng/ kg/ day tBCT/ABDO$/017375

300 ng/ kg/ day. 15 Enbodi nents of the present invention
i nclude the use of a conpound of Formula (1) for the
preparati on of a medicanment for treating or

ingvlinios readidiadpedic agientssiacludingdiut kiohivdeddeliinsdin secretagogues

3088 o BRSPS,

gllié‘ibﬁé(i'h‘s?ulln %ﬁ&%@ﬁh‘gs H!aezoﬂ&iﬁéﬁmne'sgﬁﬁﬁfg'ugﬂldé% ¢t o
Emmaceut i cal conposli tion thereof can

g

idasednkibitorspar atel y at different tinmes during the
course of therapy or concurrently in divided or
single conbination forns. The instant invention is

t her ghercorhBinBgon PESIURE @8 pRBe8 BB Afrhiftkt@itionBf&compound of
regi mes of sinultaneous or alternating treatnent and

Forauteeflhor ahaﬁnmacmtélpak@mp@sm@w teereat ang aptasditimal agent for

e e e

s@qMémamﬁlsyraq@n ?f &l Jnsp U RPof Fbmﬁﬂaiel)rmtph@ﬁnwcé@ncal
other agents for treating or aneliorating a kinase or

catwosiondheeed anscrmadditianglaarnt forfseatingemieeliontinga

R s B e o BPRER Aot Ron or EbARG e

cbhpositfonnaantiigingsg dompotinaif Firimeila ) bhphafmescadeat s,
2005/ 000836 PCT/ US2004/ 017375

Cgﬁgl%%hl%lnd%emﬂemdamad@ltlagélrﬂgentfﬁ@n lieRting, omelieating a
klrlq%toerdd a?kﬂé%%%b&a?%&@%?o%?gﬁqﬁe e@é’uﬁt‘éllﬁ}mgltanequs

hon reas N sensitizers

aummnbtrm;(one of tacsep@mtéqﬂwnmabeamw RoRfpsitionzeirtaibiiech as
thlazolldlnedlones) orf biguanjdes or a_ . glucosidase

CPAMIOBINAR S OrBILH €) Ob RBARBRGIHICHH %ﬁ@@s@aﬁﬁmr@@éand a
s@ﬁa%‘i’é“g@ﬁﬁ%%g{autﬂﬁl Bgm%ogﬁlsm#'ﬁgaﬂ{ng iP5 Gk |3néll e%qe‘?ﬁf r

arnma composItio ereof “and an ona
tragﬁng or amelioratiig aginaseareluabkiatasegnadiatethdigoader.
dual - ki nase nedi ated di sorder, the sequenti al
adm ni stration of a conpound of Formula (1) or

phar m%fme‘ehﬂée "CRATRRR fdrlh, tr@t%"r@ﬁf aﬁ%ﬂlrﬁﬁl preferably a
addi tional agent for treating or amelilorating
mammal, most preferably a human, who has been the object of treatment,

observation or experiment.

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

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
inhibitors. Given the evidence demonstrating linkage of certain isoforms to

37



10

15

20

25

30

ki nase or dual - ki nase nedi ated di sorder,
adm ni stration of a pharmaceutical conposition

w«:omlsmnossmg a conpound of Formula (1) or pharmecrUS208D17375

conposition thereof and an additional agent for
treating or aneliorating a kinase or dual -kinase
nmedi ated di sorder or the essentially sinultaneous 15

aidahse states, vy rebsensispas @bﬁ.lr’ﬁbélhaﬂﬁmﬁitb@)ﬂbompounds that are
conposi tion contai ni ng a conpound of Fornula (I

wgﬁmmn% ar twe Miiés isofams; oD B Sknigofom F-ﬁﬂ%’fr'\éﬁ% i the other
ag € n fs%for‘ﬁ?ggﬂa 'o'iﬁe%;hr fgﬂi?in%agg a%? ﬁgggﬁéﬂ tﬂgf'ﬂpeutlc

atlng or a e or

dg@htslelmecdmdd)m@sh‘btﬂ@ ddaionstatd hredter efficacparg Idwer
as used herein, refers to an animal, preferably

IRIRAIEY vigue o aicromniio. iserinao il bg@npresiated by one
?lgll&f er apgﬁ% | C&?Tgoﬁ’lﬁ’cﬁf P‘Bﬁﬁfﬂg n(@ s?ﬁ‘é‘%@bﬂﬁé%ty cH¥etive for

erm ectirve use

bertainrkinasgamsddidldinastbmeiatied disordersibesedamihentiodalation of
har maceuti cal agent that elicits the biological _or
thecdiEpiier r byesglenive kinpse o dualkingse iBh{bitigh)- nhihe gpefulness of a

ggr;ﬁgﬁuna rﬂ)?'i:olrr%#%‘éﬁlga ivB¥irfade® cﬁre(?ué] h&fase lnhlbltor can be

rinari an, octor, or other clinici
deieciminedhatcordimgatbl the inadthods dfsctdﬂ;edsh&rplrnemsd tife $dt€pe of such

di sease or di sorder being.treated. .30 The ybiquitou
F55 TGRS u$th TERES ah Bracalinsa Rt chiaHapstBe RIS st ars.

roles in physiology provide incentive to produce
hi ghly selective PKC and GSK inhibitors. Gven the
evi deffberalereptise tezrm‘ ﬂ@lasmmmlfkinasermadiated disorderst as used
7 V\o.zglog/ 0008 /U t04/ Old?375 ase sta. ﬁs
Braiy IPEHEERBN 'Stfbo O Ha "?‘fﬁ%CHaF SPas6pdighaes:

bidktey- QSS&%@thléfcﬁdb% W%n%afdw d%‘é(ésb§0frmh[1ﬁo@©|cbp a
GSK i soformrelative to the other PKC an

disofdarasdelmuatotagical gisarderns, Qh@ﬁd@@l@ahdléoﬁdﬁﬁ% randrCNS disorders.
therapeutic agents. Such conpounds shoul d denonstrate
greater efficacy and lower 5 toxicity by virtue of

t hei r Capgiolasculaydiséassy idtigeyand ravnbt libited ! esit@sedke,
by one skilled in the art that a conmpound of Fornul a

bﬁé‘ftlf%"ltfﬁe?%rﬁ’&)ﬁswlar%C@ﬁﬁ%tth(@”b@i"s berescierrRpisase
HipEiElsl 1sRrPiRs. B EReR o ReR R e Mateg macutar

dagéﬁéqtatiaﬁe Dlabétbstlmc:ludes'l' ingulits dépén@srst d)ébetesmrﬁwerlﬂnon—

of Formul a 2 as a sel ective kinase or, dual -
rrrwilmd@eeneaﬂ Wabeipsquelius: ldgbatesmshosipted dﬂ%?éders finclude,

RGP St limftb8 36 dntlsifiay 86t d fferafCR &igbe it fdtinopathy,

proliferative retinopathy, retinal vein occlusion, macular edema,
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
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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use includes use in one or nore kinase or dual - ki nase

medi ated di sorders. Therefore, the term "ki nase or
woloalsokossase nedi at ed di sorders” as used her ei RCT/US2004/017375

includes, and is not limted to, cardi ovascul ar

di seases, di abetes, 15 di abetes-associ ated di sorders,

|nflannatory dlseases i mmunol ogi cal di sorders,

angiegansisisgiand) inglustasaesestor snoulcogids aif Fdxrmuiajﬁb 8s almdadjunct to

i A ey b
Iﬁﬂl[éﬂ Vv aRfni@pains ﬁ@@fﬂpﬁathlbrb"a‘i}i’f’%{!ﬁlbﬁsy M@ﬁl@%@u%@égeﬁweratlve

0 hypertension, restenosis, reti nopat

Cps?(néflh‘?lﬁltntﬁr({5*t1§h a8 dgrentia @ft%ldhﬁmﬂdsadlse@i%@gﬁmoat disorders (such
B 58] 3 A ARBTG5 B v

iSktameinasiass divcaised ég$ aqedgk 57 hegd dema @rtin AcBtdBEhemic
Ilmtedto i mpaire | ucose tol erance, diabetic

Bken WY 19 Squﬂ/) Pétfaﬂ&e@t isehemispatrole (fiosm casgnargbypass
ﬂ?éﬁﬁg myopat hy,
neg‘lf‘#gdpggjt?rﬁ?/ or n%ﬁ}rlggrz y.gq%r?‘f&%%%tory di seases
include, and are not limted to, vascul ar
i nfl ammati on, asthma, rheunmatoid

per abi lit

art hr pEnet Q%r esabeEIam of @i rsethogiRl{Eratigo Qi anaelicsatieg 8
AiralBo1oeRfh 5 (18 qroudbilieidpt YEBERE Aodidied Wharders,
darplatadogiceddibgrdeks; ommhlbgicalatisorBersand begiralatervous system

isgrders inclu are not 30
RSP ampiEny SRl itio sudectidustptigatment
ek f ncers or
it PR e el e i Uty
ovarian or col on cancer or | dahkem a), proliferative
angi opat hy and 38 WO t'\eo. 6 P / US2004/ 017375
angi ogenesi s; and, incl ude for conpounds of
Formula (1) as an adjunct t\a—¢henot herapy and
radi ation ther%p)y d|srder in \ _pAd are not

limted to, ch m epi | epsy,

denmentia or Al zheilyr "N
5 as schizophrenia), manfc degession or
neurotraunmatic, cognitivel decline and

i schem a-rel ated di seases {as a result of head trauma
(fromacute ischem c strBdegularj)ury or surgery) or
transient ischemc stroke (fromcoronary bypass
¥§¥ry or other transient ischenic conditions)}. 10

R s 3BRIRS fiBAPRR GFeb RhsRiffgidhod of treating or
anmeliorating a

hydrogen,

Ca.salkyl, Co.galkenyl, Cagalkynyl and Cs.g cycloalky! {wherein alkyl, alkenyl,
alkynyl and Cs.g cycloalkyl are optionally substituted with one to two
substituents independently selected from the group consisting of
-0-(Cy.g)alkyl, -O-(C4.g)alkyl-OH, -O-(C1.g)alkyl-O-(C4.g)alkyl,
-0-(C1.s)alkyl-NHz, -O-(C4.g)alkyl-NH-(C1.g)alkyl, -O-(C1.g)alkyl-N[(C1.g)alkyl],
-0-(C1.g)alkyl-S-(C1.g)alkyl, -O-(C+.8)alkyl-SO2-(C1.g)alkyl,
-0-(C1.g)alkyl-SO2-NH,, ~-O-(C1.g)alkyl-SO,-NH-(C1.g)alkyl,
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di sorder selected fromthe group consisting of
di abet es- associ ated di sorders, dermatol ogi cal

waokesndsss, ont ol ogi cal disorders and central PETNO2H4/017375

system disorders conprising admnistering to a
subject in need of treatnent a therapeutically
effectlve anount of a conpound of Formula (1): H N Z

sel ec@géwkﬁ%%l\lﬁdz%mlﬁ (dc(ohA, "mf@ @)D(O?Je)E\IISyI

from ou conS|st|n

C1- 8 NHE2 R RENH-(CeRalia kP Skt

R i DGl Hectet N el e UL Vg (MR Ul
ggngggﬁggéwm(@ Lcnqu@mmuot csﬁé&smyle@ (O)- N} he e group

o—@d@a}ék%;@ Q#Pdlttj(os)sgﬁ"fam Cg)@ﬁﬁﬁ@i(& l}i Cwo@kyllz,

S Y BN 0100 il ClOMIM,

- O-CNH3. hmzkw?(@-f@m(@)s&élkw 7C( )N[(C1 e)alkyllz, -SH, -S-(C1g)alkyl,
-0 (CL. 8) al kyl
-O (f§18;8éln{hﬁ (ng lkqu S- C1 s))élkyl O-(C1.g)alkyl,

i USsai B EA7EIRe OB - Crpfiou VRSB 77

- O-6( (O )alkyB A ©).s)alkY-BiHa(Gyd)alkyl O C( O) - NH2,

: o-?d&a%lhﬁ%—@ S NG 1S C e R el

:O§@% éﬁ‘f}” §%tng_z,( glo?sl)\lH {(C1 )alkyl, -SO2-N[(C1.s)alkyl]z, amino

O(éQBst&ﬁll@dKMlth W subdétRuehts mdependently selected from the group

:0(c1 8) al kyl - C(O) - NH ( C1. 8) al kyl
- Oqoosis8nglof yydogen, Q[1(sajkyBFa18RU<B]12| Cz@@kmyh, (C1.8)alkyl-OH,

- ot e POk b R g cr etk

- C@ . HbkAINRTAL Jaryl[2) -(C$&')alky58((@1.s¥éIWI k3@ (0)-(C1.g)alkyl,

-C(0)-0O-(C1.5)alkyl, -C(O)-NHa, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.g)alkyl]2,
-S02-(C.g)alkyl, -SO2-NHz, -SO2-NH-(C1.g)alkyl, -SO2-N[(C1.g)alkyl]2,
-C(N)-NH_, aryl and aryl(C+.g)alkyl (wherein aryl is optionally substituted with
one to three substituents independently selected from the group consisting
of halogen, Ci.galkyl, Cq.galkoxy, amino (substituted with two substituents
selected from the group consisting of hydrogen and C4.salkyl), cyano, halo,
(halo)+.3(C+.g)alkyl, (halo)+.3(C1.s)alkoxy, hydroxy, hydroxy(C+.g)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
C1.galkyl, Cq.salkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and C.galkyl), cyano, halo,
(halo)+.3(C+.s)alkyl, (halo)s.5(C1.g)alkoxy, hydroxy, hydroxy(Cs.s)alkyl and
nitro)},
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WO 305000889 al kyl -

-S-(Cl1_8)al kyl -S-(C1. 8) al kyl,
-S-(Cl1.8)al kyl -0 (CL. 8) al kyl,
O (C1_8)al kyl - OH, PCT/US2004/017375
-S-(Cl.8)al kyl -0 (C1. 8)al kyl -NH2, 10
-S-(Cl.8)al kyl -O (C1_8) al kyl - NH (C1. 8).al kyl,
-S-(Cl1_8)al kyl -O (C1. 8)al kyl -N[ (C1. 8) al kyl ] 2,
-COEE. SRV YC( ORI LICORIT ) aRfﬁlOEC(CDlOBaraI kyl,

amq(@N N ES e e i ST et 2500 atyt,

g,qg ﬂ;?ntly sel ected fromthe group consisting of
o e Cl_8al kyl, C2_8al kenyl, C2.8al kynyl,

8i rﬂiﬂaﬁdﬂb b feloBarid lsubstituted with
(Cl 8)2‘??%“32"(2"9* (c céi 8) al kyJI@rN?-I-@é (él 2) al ky?’ SHbsTH

(me &) thréglsublﬁiﬁt@&m&)|adkp¢|}®ntly selected from the group consisting

&y&gyaé 8& élé;ri N@ 9"@( ﬂﬁ@%ybg% (Gl

Sy m%)?&%% 91, <CIOQRHLC %snra K, -C(SIAME, Jaly,
ar 0 Qirhl (@1 0l 55K k1 (s @kwp@%gﬁm

e -y ol oD alf '?M ; srons (burE Ryt o

Cma%ﬁg?e[{me% &?F{%"&W&‘Sg% qﬁanfmeﬁ}gﬁé%ﬁgfsh% ®f hydrogen,

coustalinE Shl bl Casan, G0 FallgH e SOORC i
X
hy c 6206 5y 1C (Ghe - QK@ﬂ\ﬁ* i (AT
| |
WL RS S
optd Nwzf Uhsinbt (e, %yblwli (wwér@m émlﬁ&k%@Jb%HMéd hitarthe

i ndependently sel ected fromthe group consisting of
C1 §Bb$tkyéntsmid@mddmyly semah@d froubite gnoupdonsistingved hydrogen,

by G oB naakendaegrkyinay 4k o)t ORI ekl

hy v ol P Y€ %?ﬁ%%@\@) SLOPKICRNalkYL
PCROSZO%)QMW}%% Nz, GﬁQﬂH lehalkyl, -SQ)Ni(&nyplalkyll. and

S‘@MM@S@@E{WO (r@@m@éew- (halo)1.3(C1.s)alkoxy-,

ar PRI ﬁ%@ SR HARINTE B P el e REE R ape

gﬂt@?r%e t S ﬁ’?er% ngnm ;hselsegtn:dt ?rgqunr?ﬁe group

consi sting of Cl-8alkyl, C2-8alkenyl, C2-8alkynyl,

Cl- 8al koxy, -C(OH, -C(O-(C1-8)alkyl,

R? is selected from the group consisting of -C4.galkyl-Z, -Cz.salkenyl-Z and -
C..galkynyl-Z; wherein the -C4_galkyl, -Co.galkenyl and -Cz.salkynyl is
optionally substituted with one to two substituents independently selected
from the group consisting of halo, hydroxy, amino, C1.salkylamino, di(C1.
4)alkylamino, Cq4alkyl, C4.4alkoxy, (halo):.3(C1.4)alkyl, (halo)i.3(C1.4)alkoxy
and hydroxy(C1.4)alkyl;

Zis a 5 to 6 member monocyclic heteroaryl ring having from 2 to 4
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-C2H, -C(O-0(C1-8)al kyl, -C(O-NH2, -C(NH)-NH2,
-C(0)-NH(C1-8)al kyl, -C(O-N(C1-8)alkyl]2, -SH,

wo 30500088) al kyl , -S02-(Cl-8)al kyl, -S02-NH2, PCT/US2004/017375
- S02- NH (Cl1- 8) al kyl, -S02-N (Cl1-8)al kyl ]2, am no
(substituted with two 10 -substituents independently
sel ected fromthe group consisting of hydrogen,
cﬂe@ﬂemtqmezoamnmwpn Jeas oBaldaytmyn atong Bhd &t dédstlondHRtrogen

e e e e e R TR

-S02- (Cl-8) al kyl, -S02-NH2, -S02- NH (C1-8)al kyl,
- 502- N[ ( C1- 8) al kyI]2 and - C(NH)-NH2),
Bnisnbiq 2suptiluepits altaghaddtiora eaiboo arniogesn Btarh e Zwrtcheach

or SuBSUBHERabhHEENFer O FRRGERS Hory tSpRip Cnsiliniad fyerogen,
C2~ @ag%y%llcz gaqlélws)abgm (%NHZC(OQGQ)C(@I%&{@)&?AI@' |9<O?H
gONPc 1-@@'51/'@@@) NHa s@;éNtl(ti\llaz aCl(@b NH( s@,gamm,

NS S02 |
SRS RIS S R S A3 R b
( haBO)-N( BJ(1QéH<9[)),@I (@@nawlg@HW@kag NH)(C1 ﬁa|ky| (C1 g)alkyl-
|
g@& aﬁs ?an@:l egq'bi (Balg)ay H C%ear)@kﬂa@w }arylaz(mss)glkyl-aryl
t f - Cl-8al kyl - Z,
bl SRR 10, %, el '
wmu@aprwiao th@E @arkBRYd attathed@@-Bekibonydtois R® is further
to two substituents

t tut ed th o
b e BEka o REudrate SanTling ol rergisuy. donelalonghelo)s
hal ' = .
Sﬁ"ﬂﬁ%?ﬁﬂ@ﬁ"%?”’mﬁ Rnget SBBy, did fiko
(haI 0) 1- 3(Cl-4)al kyl, (halo)1-3(C1-4)al koxy and

FEW er oaé g ﬁb#tﬂahﬁé(ﬁj%@e'ﬁ%ﬁlyfe?%tﬂd ?r&)in {%eér@gg?%%bg of
F’Cﬁ!/d%é@%@#ﬁw d}%bl@éﬁﬂt QU Yy - ms%yé%a!/\gpsé(@ﬂ?
carbon atom a "east one nltrog?\gg2 éretn

optq;@‘)aﬂ@ys Q'KWSM)@I(CM)G\HM hCke) I-@(Q) Nbl(Q1 8alkyl)

L R R B e e AL i et T R

t heS@s- k tC(N)-NH
& Bal kel o Ba ki G O O (O b ePge
“CRH, -C(O-0O(CL. 8)alkyl, -C(O-NH, -C(NH-NH,

RGN RN'é(*&h&ﬁ‘Je‘fMlehtly selected from the group consisting of hydrogen,
Cs.galkyl, Ca.galkenyl, Co.galkynyl, C4.galkoxy, -C(O)H, -C(O)-(C1.g)alkyl,
-COzH, -C(O)-O~(C1.g)alkyl, -C(O)-NH, ~C(NH)-NH,, -C(O)-NH-(C1.g)alkyl,
-C(O)-N[(C1.g)alkyl]z, -SH, -S-(C1.g)alkyl, -SO2-(C1.g)alkyl, -SO,-NH.,
-SO2-NH-(C+.g)alkyl, -SO2-N[(C1.g)alkyl]>, amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci.galkyl, Ca.galkenyl, Ca.galkynyl, -(C1.g)alkyl-NHy, -C(O)-(C1.g)alkyl,
-C(0)-O-(C+-g)alkyl, -C(O)-NHz, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.g)alkyl]z,
-S02-(C1-g)alkyl, -SO2-NHj, -SO--NH-(C+.g)alkyl, -SO2-N[(C1.s)alkyl], and
-C(NH)-NH), amino-(C.g)alkyl- (wherein amino is substituted with two

substituents independently selected from the group consisting of hydrogen,
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-C(O-N(CL.8)al kyl )2, -S02-(CLl.8)al kyl, -S02-NH2,
- S02- NH( CT_8al kyl'), -S02-N(C1_8al kyl) 2,

WO £€%F/08)saé kyl - NH2, - (Cl_8)al kyl - NH( C1. 8al kyl ), PCT/US2004/017375
-(CL1.8)al kyl. 10 N(C1. 8al kyl )2, -(Cl1_8)alkyl-(halo)1l.3,
-(C1.8)al kyl-OH, -aryl, -(Cl.8)al kyl-aryl, heteroaryl
and -(Cl_8)al kyl -heteroaryl; with the proviso that,
when_s&kyl, @2%&“@%9?@32 8@|k§n9|ar (29R) aammHBSC @) (cwgt)alem

selected fromthe oup consi stl n
" (el @),@wcmgalwm rst, ) NS by D) NG ik
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Pharmaceutical Society of Great Britain.

Methods of formulating pharmaceutical compositions have been

described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by

Lieberman, et al.; Pharmaceutical Dosage Forms: Parenteral Medications,

Volumes 1-2, edited by Avis, et al.; and Pharmaceutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman, et al.; published by

Marcel Dekker, Inc.
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-(C1_8)al kyl -heteroaryl; and pharmaceutically
acceptable salts thereof. 10 A conpound nay be

wadosnomBer ed to a subject in need of treatnenPCbys20a#y17375

conventional route of adm nistration including, but

not limted to oral, nasal, sublingual, ocular,
transdernmal, rectal, vaginal and parenteral (i.e.
subcut aneous, intranuscul ar, intradermal, intravenous

etc.). 15 To prepare the pharnaceutic conpasjtion .
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a@ﬁ@oﬁlﬁtﬁfn%aébi%fkflé Raftiers %leoédﬂiti\%rs_ iRAIEB IRt alrel) noSlimitedle

phar maceut I ca acceptable carriers are well known
pharmbeeatioally Beseptiapte watlingfaganis, disparsanls, flocculation agents,

h i ' nd. i
tRaReTRR g NP ARG dL R TietE S SR RS G pie
Yot frabFfRidesaprddenratresyl.é ool cohtrepaii@bbi geowithi Bc.) and a

Pharmaceut | cal Society of Great Britain. 25 Methods of
litjoiceehagle mpyphaemsdeyed.c ot abebhe eorpRanaRidisirgabove will be

descripbed inp ,nunerous i cati ons such as

r@ﬂ‘é‘ferfia é&chélpuggtg%aeq%%?h& Tabl ets, Second Editi on,
Revi sed and Expanded, Volunes 1-3, edited by

Li eberman, et al.; Pharnaceutical Dosage Forns:

Par erlb solidl onaldirep@ieiRes suoh vs| farexampse, Rawders, gipnules,

Avis, e ; h i . .
sl I LIRS R BTt oase.
tithed rélodsd she dubtainddraiedsicinaitationsy, . suitdblacarriers and _
2005/ 000836 PCT/ US2004/ 01737 e

siiiNeadBgibe At aEmBEbITITEH 1o Alyards i BBLIRING ARSHLS. dbricants,
HiRder’s gﬁﬂ%@gﬁéﬁf‘e rgfiﬁgz faﬁénf%réﬂd theQkeC Beddife of their ease of
parente&ral admnistratton, any of the usual

adrainisiction] hletsmidecapsulssciepresand themnasé adwpniegegus oral

Ao e S S8 g Ry BT ety

i n , o 1 1 1 O 1
%ﬁgl&kg?. iT’fI cﬁn%tﬂr'gg@?%!ﬁe&%by eSsLyaf caddidt beRrsini d@idte@lefllmtttoated
or enteric coated by standard techniques.

The pharmaceutical compositions herein will contain, per dosage unit,
e.g., tablet, capsule, powder, injection, teaspoonful and the like, an amount of
the active ingredient necessary to deliver an effective dose as described
above. The pharmaceutical compositions herein will contain, per unit dosage
unit, e.g., tablet, capsule, powder, injection, suppository, teaspoonful and the
like, of from about 0.001 mg to about 300 mg (preferably, from about 0.01 mg
to about 100 mg; and, more preferably, from about 0.1 mg to about 30 mg) and
may be given at a dosage of from about 0.001 mg/kg/day to about 300
mg/kg/day (preferably, from about 0.01 mg/kg/day to about 100 mg/kg/day;
and, more preferably, from about 0.1 mg/kg/day to about 30 mg/kg/day).
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pharmaceutically acceptable wetting agents,
di spersants, floccul ation agents, thickeners, pH

wae eosnaissagent s (i.e. buffers), osnotic agent SPCT/US2004/017375

coloring agents, flavors, fragrances, preservatives
(i.e. to control mcrobial gromh, etc.) and a 10
liquid vehicle may be enployed. Not all of the
Rl@f@@b@nirstHei methbdaboireating br beelivrating addndse ordicdi-kinase
UId dosage form In solid oral preparatipns suc
'aﬁﬂ‘ 'éﬂﬁi%bﬂéscrﬂlﬁﬂdarﬁe P@@%ﬁﬂhl'ré@%m'g 3&«8@9 any of the

; m,éﬁ%@{%&f%{%ﬁ%ﬂ hd?é inl ?héia Céﬁbﬁo%swlﬂ @@ﬁl‘élsduéé‘?hﬂﬁhﬁtgeutlcally

ease, | ease and al ned
aic&ietpMe tanrieu cantammirg betymelmdabm;t@a@‘r mgrandaheD mg:llandymre
[imt

[ d t di_l [
BTy, beliyeRh el 5 g ABE0 Mgl ik canbaiiad A idihe
c:lcg'%ﬂ fiRe@ b Ehg férh4<§wt%¢é ftSRe ?rﬁodé“@l‘ JdrBiARera86n selected. The .
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S a%bﬂ Ct @b off éll%r%ﬂy%mlﬁfstr%ﬂbﬁbr®O§P§ét%’d|§)dosmg may

rd techniques. The  pharmaceutical conpositions
beesiploydd.| contain, per dosage unit, e.g., tablet,
capsul e, powder, i nj ection, teaspoonf ul and the Ii ke,
an amount of 25 the active ingredi ent necessary to

del i vefefambgf fheeticoensiastorasardan enititagbduens §heh as tablets,
phar maceuti cal conpositi ons herein will contain,

RIs t Capssliage POWARES, gEanules; IgperRges, @@ggp@rerggm@plutlons or

HGRFLLAR, BB O o PSR o, byt Syt
??bg?nésagg ﬁ.tlpmgsltotles mbrgtjfmréag@n t@norr,elll mhrmanedafa:tﬂlhbyal
Intragcyigs é@%@ﬁr%gbmaa%@fa'or ?4@96}12@'/ H&g@n% dﬁ?uf%abon
ﬁ‘%/alﬁl/ rne(t%ga, gg@@b%’gngft%ﬁ‘ ARP Yk eQé'nth/nIf 918 suftable for

about ng/ K nore” preferably, from about
Onde-wgekly/ atapnceemabtily a8mimigiratipnl 491 exampkpDan insoluble salt of

05/,000836 PCT/ US2004/ 75 Pre bl
(i1 ORIk PG G (A eCaPaR et TG 8UaPHET o provide a
Qééét'd?bﬁéﬁa?ion%ﬂinﬂ‘aﬁ%é@uﬁé}rlﬂj@btl&ﬁ?sCr' bed in the

present |1 nvention and using any of the conpounds as
defined herein, the dosage formw /Il contain a

D B P o8 SER A% G g A ALE 2 tabiets, tho
Qﬁﬁncggﬁlﬁé&twe n?’ewm iRMEd Bithe gidneutcallcartier, e.g.
conventional tableting mgredlents such as diluents, binders, adhesives,
disintegrants, lubricants, antiadherents and glidants. Suitable diluents include,
but are not limited to, starch (i.e. corn, wheat, or potato starch, which may be
hydrolized), lactose (granulated, spray dried or anhydrous), sucrose, sucrose-
based diluents (confectioner’s sugar; sucrose plus about 7 to 10 weight percent
invert sugar; sucrose plus about 3 weight percent maodified dextrins; sucrose
plus invert sugar, about 4 weight percent invert sugar, about 0.1 to 0.2 weight
percent cornstarch and magnesium stearate), déxtrose, inositol, mannitol,

sorbitol, microcrystalline cellulose (i.e. AVICEL ™ microcrystalline cellulose
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constituted into any formsuitable for the node of

adm ni stration selected. The dosages, however, may be
wo asosedsdependi ng upon the requirenent of the PCT/US2004/017375

subj ects, the severity of the condition being treated

and the conpound being enployed. The use of either

daily adm nistration or post-periodic dosing may 10
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o31eR 5 b Die B o Bitted (5 RGeS Rl s, o2
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silicate celluleses (sueh agnerasslinkedmadiur carmumetmceuulnag and

dr.
A Y580 s A FO o st
e(tc<)rgumsl (lOeages, GUERToCUSLIGEMS Kaphyes, [RittiHtand t?@gé&anth gum)
Eﬁ]k%grcent i nvert sugar; sucrose plus about
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perce cCor ns
amlgsmi;umrh steawc atie) tal«:i wakes,ssteardml botic acEnsbdiam chloride,
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di cal ci um phosphat e ciums
Shtebleiglidands m(éude,lhwarmnet imiled be thick eornStarchpsitica (i.e.

@%@ﬁﬁb A SIERATAANS oM GABRh Y NN "CoibibarailBble from W.R.
ﬁit? qrglrzH& %ﬁoghﬁmcé?hcaaé\%;ﬁa%ié HbR5hSGudda)Bind the like.

ose
Sweeteners and flavorants may be added to chewable solid dosage forms to

improve the palatability of the oral dosage form. Additionally, colorants and
coatings may be added or applied to the solid dosage form for ease of
identification of the drug or for aesthetic purposes. These carriers are
formulated with the pharmaceutical active to provide an accurate, appropriate

dose of the pharmaceutical active with a therapeutic release profile.

Generally these carriers are mixed with the pharmaceutical active to
form a solid preformulation composition containing a homogeneous mixture of
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5 carboxynet hycel | ul ose, ethyl cel |l ul ose,
hydr oxypr opyl net hyl cel l u | ose,

whyasonosps opyl cel | ul ose, and the like), water BOT/uBL4/017375
or dispersible binders (i.e. alginic acid and salts
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aud fo?@ubﬁ driteric Rlyets dosaingbosiet matedsie imdluding a number of
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meleericanatesiels such as shellacaceliiope ACetate fitacotidioge ecslate
g‘r‘f Ya‘?e)t (\:/EWI 5C t%[l]e ﬁﬁﬁt"a{]{i&e ydit a%@ﬁ)ﬁa&%%t Shiufset Ne
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&(Ellrlar R Suaﬁlﬁ@a l?qués/é)%%ﬁ—ﬁg n?agr él%'@%%%é@é%gﬁﬁm éd@ﬁmg or

ar nmaceut 1 c active of t ent I nventi
wbagraaﬂttomladuhg slightly soluble or msoluble substances in solutlon (which

for a wet granulation acts as the binding agents) or low melting solids a molten
form (which in a wet granulation may incorporate the active ingredient). These
materials include natural and synthetic polymers waxes, hydrogenated oils,
fatty acids and alcohols (i.e. beeswax, carnauba wax, cetyl alcohol, cetylétearyl
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.
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acceptable salt thereof. Generally the preformnul ation
will be fornmed by one of three comon nethods: (a)

wortsgomael ati on, (b) dry granul ati on and (c) drgT/US2004/017375

bl endi ng. When referring to these prefornul ation
conpositions as 5 honobgeneous, it is nmeant that the
active ingredient is dispersed evenly throughout the
conposition so that the conposition nay be readily
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PfiRRofe, SRS 8] EdrbpR B R p I Bl Syeor
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wet granul ation using slig t or 1 nsolu
sashendaves sulfateo pQUB@Wba(fQ\hJOLthxsfﬂﬁl-ﬂonomNyetol-g Oapulyad)nbalte 20,
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RAlfae) %ﬁ%t@é aRdIsPRdtds WA FcarPhe THE] jointly in formulations as

pH buffers and flocculating agents). Suitable preservatives include but are not

limited to parabens (i.e. methyl, ethyl, n-propyl and n-butyl), sorbic acid,
thimerosal, quaternary ammonium salts, benzyl alcohol, benzoic acid,
chlorhexidine gluconate, phenylethanol and the like. There are many liquid
vehicles that may be used in liquid pharmaceutical dosage forms, however, the
liquid vehicle that is used in a particular dosage form must be compatible with

the suspending agent(s). For example, nonpolar liquid vehicles such as fatty
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47 WD 2005/ 000836 PCT/ US2004/017375 The liquid forns
in which the novel conpositions of the present
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brithargdekinhatHmeeutTabé adninietered irt thierform Sii attaiﬂselermal delivery

flocculatlngaent i nclude but, are limte
sysiphetheeadialis @Atienof & t{)p@e@pc gdosg (\5@? S CeHISEY ge gontmuous

Pﬁﬁé\s‘tﬁéﬁrﬂter RBRE s, r@b@;tliﬁ}g é&ﬁ)ﬁgﬁh&lﬂ'y char ged

I nsol u pol'ynmers a speci es, water
sol ubl e divalent or trivalent ions (i.e. calcium
salts, aluns or hat es

s
éc%%%@é‘&w%@%@@%' ﬂgstlﬂﬁéga%é)l unfrﬁé}’r‘nbﬁ’é?1 Wsicles, large

servatives i ncl are not limted to parabens
(jnllamelimtvbyilclesemwmamellmm@qleaadd iheblikey | I;lpog@mw gan be

hi o
BT BV B OLRARFPMOURIESy S 4 o Bl e gy,
eh&wa@’ap@ﬁ@ﬂme@%dmnkbke There are many |iquid 30
vehicles that may be used in liquid pharmaceuti cal

dosage forns, however, the
Compounds of the present invention may also be delivered by the use of

monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include, but are
not limited to polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidephenol, polyhydroxy-ethylaspartamidephenol,
or polyethyl eneoxidepolylysine substituted with palmitoyl residue. Furthermore,

the compounds of the present invention may be coupled to a class of
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liquid vehicle that is used in a particul ar dosage
formnmust be conpatible with the suspendi ng agent(s).

waéososermapl e, nonpol ar |iquid vehicles such asp¢BUE3004/017375

48 WO 2005/ 000836 PCT/ US2004/017375 esters and oils
l'iquid vehicles are best used wth suspendi ng agents

such as |ow HLB (Hydrophile-Lipophile Bal ance)

hioddgiadabie polsnerausekdin achibeioy@ontrolled redaae ofres diugh Fer
resins, ter insoluble filmformi pol ynmers and the |
PERIIE, tediRraoRalVpers,and Fopeliiners (Which e fiwpalymers containing
tabHabRe cighitally dRAAgGEHEBSeBESHRE Shi idd {bhi
_suspendi n% agen“t% suc% Ias hi gﬁ@%ﬁtﬁ%ﬁﬁél&%dﬂ?@ﬁ@smlch
intlagies kidticamiced;, I- andhmesndaetidegpyiybbldlec@hdludiagighgcolic acid), e-

| ubl | d the like. F t |
R RN T T
r-8%bney] QH%I‘Henﬁ/?fi\?s gpfri th{/l%ﬁleQ:%F%Ha%,aég-v?lerolactone, B-
adm ni stration include sterile’ sorutions, enufsions

baytolamtsmes nehutpmladtend ardecdlaepatahy drosy ity elte,
neral |y contain suitable 10 preservatives are

e
RUREPOYIEr Ao 4 HOK BRI CEIRIVAIES fa CTBRr 16,8188 r od.

] n, he
Rl o RE R e, S EBh 4 Y& baE -
dimens2-ose| palpbrthoestesnpsighcatals, pbgdihgtropyeans,
t ansderma’ ski n, patches, .the conmposition of which are
ARV ARFIRGINELSS FLEOSSTINKEd GF aMPRIRPTRINGCK GoPORATCTS AT
hg@réﬁlé‘gﬁa Bictiagligstebp the formof a transder nal

eli'very system the admnistration of a therapeutic
dose will, of course, be continuous rather than

D A A5 B BT aSETER oo
cohthdstiois atfdl ddsagkResiATEhsISH bWr%ﬁn@bﬁfI”FﬁE’cofr%itﬁﬁs and
anel | ar

smal | unilanel | ar vesicles, ["arge uni
desage regimenglestatdigbed i theaart whesewardraatioglor lemeliorating a

HE N TR F
impagichki Wiémdver itl‘égﬁnglﬁﬂaﬁféﬂoidtihﬁ a ldPasdarerl m&diatdddy

present invention may al so be delivered by the use of
SRIGE KR sHEbItioMeT d ke’ selectediiromdueleie kinaserG of glysapen

: T :
ST LS Gy A ST SOPREIAS e
dismirdéxl reegialtgaiey dualsnhibitioataflzt et tgo RinasesEslecidcifom protein

R s gh R st od.ve partuany
mﬁ%n&ﬁéﬂ{r@ifﬂ%%ﬁ%@%ﬁlkﬁ?&%@ﬁ%@ﬂ@ mediated by selective
inhibition of a kinase selected from protein kinase C o, protein kinase C B-I,
protein kinase C B-II, protein kinase C vy or glycogen synthase kinase-3p is
required; and, whenever treating or ameliorating a kinase disorder mediated by
dual inhibition of at least two kinases selected from protein kinase C o, protein
kinase C B-1, protein kinase C B-I1, protein kinase C vy or glycogen synthase

kinase-3f is required.

The daily dose of a pharmaceutical composition of the present invention

may be varied over a wide range from about 0.7 mg to about 21,000 mg per 70
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or pol yethyl eneoxidepolylysine substituted with

pal mtoyl residue. Furthernore, the conpounds of the
w@r@senis3é nventi on may be coupled to a class oPCHOSWD/017375

2005/ 000836 PCT/ US2004/ 017375 bi odegradabl e pol yners

useful in achieving controlled release of a drug, for

exanpl e, to honopol yners and copol yners (whi ch neans

lobyare (leg Jcatilihumany pett aay; @refepalsly ahhe raapé pf from about 7 mg to

d| st |Jn iﬁ%@?ﬁl?rgdglg%atl n un| t;nﬁgf@@lrgﬁéfg@gwri] ﬁ1he range of
f%rﬁ%‘ﬂdu@? rhé ﬁhg&(}%@é gf@?ﬂéénrci&m fma ey 88y PbAGaPNe,

i oXanone i Oxan tri et hyl ens carbonat e
adm Brstiditior atheZzorme)siticaiskare prieferataly pmdeﬁ intthe Aemmof iabéets

Gty D o, LS 52 5n5 0. AV R Pl 0.0, 100, 150,

i”()’Gj rz@ﬁyé/rﬂi Sﬁ@hﬁm?ﬂan{’s‘ S tRE RAT: FifBGiehi fof Ehéjéyiﬂplbhfatlc

di mer 1, et raoxacycl ot etT adeca ne-7,14- _
ad;uetment o$ﬂtB damwntozhe ﬁsg e6t ©- lok treateg -A maanwtlcally effective

@'@%ﬁ GRS 0 Bt RS Bk at BlosBEE 1alef of from about 0.001

PoR&Sol dBdie 800 rmgm@ lF B@H)hw@ldﬂt ggk dgppplrmrmy,mﬁe range is from
hydrogel s and bl ends ther eof ounds thi

alwarﬁ 1 619/kgio BeoudB0rmMeikeras dody wghfdcfertdw a@qﬂ dgestng

Cc [ r
ORS8BR HbL AR L AR RSt TP o oclRRohtRes day.
Ab@arﬂé@e@@ﬁy ex@hpduireRs ofthePresemt invetionyag bekadramistered in a
dual - ki nase nedi ated di sorder is reqU|red for
sinlecdaily; dpseceitherietebdaily dpsagmmayds ad mmﬁ@ﬁéﬁ@dlwded

se!?e Jt)ﬂgvooﬁh,%ré%rfgﬁ,aﬁ,lngg d%ﬁ;l nase di sorder nedi ated by

ive’inhrbrtron o nase selected fromprotein
ki nase C or glycogen 20 synthase kinase-3 is required,

d, wh t .
oo Bimal dostess I P aamis sy rrohbe rSadh Eigmingd by
s ehent & érfoomuw %t’ﬁ thlé' ﬂb’i‘ﬁ&ﬂé} S51HpBlLING 0864, the

synthase kinase-3 1s requ nore particul arly,
mm@)feadmmmatmg the stmﬂgtlm Dﬁthmgrwﬂk&iﬁ%@n@lﬂm)ad‘éﬁrncement

OF e iecres AORS fibe Eaddifgh Jpblch® aRhadated i uRSRIGRr
Qub]bet Benh Nt & uﬁ%lbﬂmg@db‘j&!t%g'é‘ ARshtCdigt and Gineceen

synt hase |nase Lé UI red; and, whenever
adwmsimgtlcm, veithees trlattha@ea Ko maliust dine gpge fo AR APRIRRIialy

ual on of at least two ki nases selected from
g}eé?@?lﬁ \%P{é e Ca, protein kinase C (3-1, protein

kinase C R 11, protein kinase Cy or glycogen synthase

Abbreviations used in the instant specification, particularly the Schemes

and Examples, are as follows:

ATP = adenosinetriphosphate

BSA = bovine serum albumin

DCM = dichloromethane

DMF = N, N-dimethylformamide

DMSO = dimethylsulfoxide

EGTA = ethylenebis(oxyethylenenitrilo)tetraacetic acid

h = hour

HEPES = 4-(2-hydroxyethyl)-1-piperazine-ethanesulfonic acid
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ki nase-3(3 is required. 30 The daily dose of a
phar maceuti cal conposition of the present invention
worrgosheossar i ed over a wi de range from about 0. FCTMyS2004/017375
about 21,000 ng per 70 50 WD 2005/ 000836
PCT/ US2004/ 017375 kil ogram (kg) adult human per day;
preferably in the range of fromabout 7 ngy to about
MmirD00 ng per admirtutdunman per day; and, nore
rgreferabl Y, inN fnfw nggr e fromabout 7 ng to about
100 mg per adul n per day. For oral
M ni stration, ”Phlé’r §8%d ons are preferably
‘leEw ded i= thetetrahmjmﬁunaabl ets 5 containing, 0.01,
-EF 5, 0.1,_0. 5’”@ gro , 10.0, 15.0, 25.0, 50.0,
,..150, 200 E ﬁgfé’g m | | arrs of the active
TM@Q’&N%nt for Yimet §¥ ‘Pm@'ﬁ!] stment of the
dosage to the subject to be treated. A therapeutically
effective anount o [ rily supplied
at a dosage level o I%? ld§ hetfe, & &’% / kg to about
300 ”Eébl@s@ﬁtdm@y:dm@ﬁdsnﬁrthé@yesé?ttéhﬁ\mmlbh)cart Hsresyntheszed
range is from 10 about é)out 100
Iﬁoawomzarmetwyﬂaﬁh%%ner@haynth@n& m%fﬂ%dse gbedfl?%gr\rvaagts{ﬁre
ﬁ é‘fgéifﬂorte %QHltang f%@}e‘?ﬁ LAY {IRVENEIRE! thd&¢hemes are
ageousTy un e present I nvention may
ae iladtratiosttheddvertion shiufdjhet lniacblystdmrbas betrigelimitechby the
dai ly dosa dm ni stered | i vided ..dos of .
Shimicahieslgns AR ConIHBES SPISRsos it Pieber el gadearious
ve
SErRORBICTR, BT URESGRFTRS 1 8L FITMIRE B of s versed
mdhparhd used, the nopde of admi nistration, the
strengt h of t he preparation and the advancenent  of
the di sease condition. In addition, factors associ ated
Wi th {he faRiihg $chemes o%é@hﬁébeh@td?@yhm%ﬁb@ﬁethods whereby
i ncl udi ng subject age, weight, diet and tine of
mrm&chateambtﬂrge\i ¢ampewirs of theteseridavesioadnay beprepared.

ATebALBR SR ARNe Forfipab i 80 Are sk fivenian gan be
%théﬁﬂé@bbbhgt ﬂh@ iveherettes prepaediraapt®@danes itashe schemes

foll ows: ATP = adenosi netri phosphat e
and other materials, compounds and reagents known to those skilled in the art.

In Scheme AA, the substituted indole Compound AA1 was arylated with
an appropriately substituted aryl or heteroaryl halide and a base such as
cesium or potassium carbonate and copper oxide in a dipolar aprotic solvent
such as DMF to give Compound AA2. Compound AA2 was acylated with
oxalyl chloride in an aprotic solvent such as diethyl ether or DCM and
quenched with sodium methoxide to afford an intermediate glyoxylic ester
Compound AA3.
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BSA = bovi ne serum al bumn DCM = di chl or onet hane DMF
= N, N-dinethylformamde 30 DMSO = di net hyl sul f oxi de

wWEA/060886 hyl enebi s(oxyet hyl enenitril o)t etraacecT/wSH0#/017375

h = hour HEPES =

4- (2- hydroxyet hyl ) -1- pi perazi ne- et hanesul foni c aci d

51 WD 2005/ 000836 PCT/US2004/017375 mn = mnute rt =
roomtenperature TCA = trichloroacetic acid THE = Q OMe
tetrahydrofuran 5 TFA = trifluoroacetic acid TMSCHN2

= trjinethylsi yd'a onet hane Gener etic _ @)
etho preé Jﬁ't ve_g ﬂt @pg Egt |

R'nyent il on /cambe syt hBsTE zed/ 10 | n_accordan

t he neNaI bpseheuix net h gscﬂb@a@%ﬂ ow and~ar e l

il r ated artl cul 1t he schenes thapa3 1

f ol . Si ncE{Et‘ﬁ'@' é’éhemes%aé% nillustration, the R

i nvention shbeatedoaryl be construed as being |i m t ed by

the chem cal reactions and conditions expressed. The
preparation of the various starti ngprrateriljz sed [ n

t he ddptherdniesmgdiate aMPAURGAASWAS PEFPHE

th T
AR B R el Gyt fB IR LpaRiE) “@g?éém“ﬁ*
rREmBRIdeds Hord b@/oﬂylﬁﬁéﬂbr OovessUrenAAdywitieh prasptaerdlkylated
Addi tional representative conpounds of the present

withvameppropsiaie BlkylRongaaant sngebbass sgndijens.
i nternmedi ates prepared in accordance with the schenes
and other materials, conpounds and reagents known to
those skilled in the art. In §cherf@MeA, the
substituted indol e Conpound AAT arylated with an

appropri at el u ituted aryl eroaryl halide
and a base sbc(ﬁ:(gét)ZS C@ fu

F\pot assi um car bonat e
and copet oxide—ma R |0I9r apfotic sol vent

2) NaOMe N
AA4
0 OMe
0
R'Br(Cl) i 1T X\
AR N R'=alkyl, alkenyl, arylalkyl,
base l
AA5 ' heteroarylalkyl, etc.

The substituted 3-indazoleacetic acid Compound AA7 was prepared
from aldehyde Compound AA6 by reaction with malonic acid and ammonium
formate followed by reductive cyclization under basic conditions (B. Mylari, et
al., J. Med. Chem., 1992, 35, 2155). The acid Compound AA7Awas coupled
with ammonium hydroxide in an aprotic solvent such as DCM or acetonitrile
using a dehydrating agent like dicyclohexyl carbodiimide (DCC) and
1-hydroxybenzotriazole (HOBT) to give amide Compound AA8, which was
treated with an appropriate alkylating agent AA9 in the presence of a base
such as sodium hydride to afford indazole Compound AA10 as a mixture of
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such as DMF to give Conmpound AA2. Conpound AA2 was
acylated with oxalyl chloride in an aprotic sol vent

wag eals/oem3eli et hyl et her or DCM and quenched w poT/gezhiowm737s

nmet hoxi de to afford an internediate gl yoxylic ester
Conpound AA3. 52 WD 2005/ 000836 PCT/ US2004/017375 O
ok \ R d (Br) 1) (COCl)2 O4 (141114 RIil R
N1-alRylpted (naajer) aDdOVR-HylaeNEeninbr) ArddudtRl = aryl or
AA2 Rl AA3 R~ heteroaryl Another internediate
Compound AA5 was prepared from Conmpound AAl via
acyl ation with oxal y|I) S @r@ foI | owed by treat ment

with sodium5 oxi ‘i-'-?(e OIH ord gl yoxylic esiGi,CO,H
Conpound. ' was élkylated
appr o 1—f¢te | kyl at i 8 copdityjons. O

Kg R4 24 DN 1 2) Na

RLBr (Cl) R 4 2AA4 bas melalkyl

aryl al kylAABA5 R1 heteroaNy etc. Ay Th
substituted 3-indazol ede ci d Conpound AA7 was
prepared from al dehyde Conpound AA6 by reaction with
mal oni ¢ acid and anmoni um for mat eOf ol | owed by
reductive cyc HZ@I on under basic jtonditions (B.
Mlari, et a . Med. Chem, [199%y435, 2155). The
aci d Conpound » Was co i th anfroni um hydr oxi de
in ang\{R ti cHEBtvent RS or acetonitrile 15
usi ng 8 hydrating agen

car bodi i mde (DCC) and

Bf\b\
sl ~OTBDMS R°—f-

"base

AA8

OTBDMS

AA10

The ester Compound AA3 or AA5 may be reacted with the amide
Compound AA10 stirred in an aprotic solvent such as THF with ice bath
cooling and a base, such as potassium ter-butoxide or sodium hydride, to give
Compound AA11. Compound AA11 was converted its mesylate AA12 by
treating with methanesulfonic anhydride. Treatment of AA12 with an NH-
containing heteroaryl in the presence of a base afforded the target Compound
AA13. N1-alkylated (major) and N2-alkylated (minor) products can be
separated by chromatography.
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1- hydr oxybenzotri azol e (HOBT) to give am de Conpound

AA8, which was treated with an appropriate al kylating
wagesioonkd® in the presence of a base such as BODUSIN4/017375

hydride to afford i ndazol e Conmpound AA10 as a m xture

of 53 WO 2005/000836 PCT/ US2004/017375 NL1-al kyl at ed

(maj or) and N2-al kylated (m nor) products. 1)

CH2(C2H) 2, CH2CO2H CHO HCO2NH4 R3 R3 'H\ N /2)

H2NNH2, 1 / N NO2 AA6 Raney-ni ckel Q. y

NH4OH, DCC, NH2 AA7 HOBt R3 C ~N N :

AA9 NoTBDVS R3 N AA8 N base OTBDI\/IS Y5 The esteg

Compound AA3 or AASAI‘H)Q be m1 y

Compound AAI 1. Corrpound AAll was co &G
nmesyl ate AAl12 by treating wth nethanesul) onic
anhydride. Treatnent of AA12 with an NH

AA11 HO

MSzo
AA11
Y//X\NH
\ /V{,
AA12 Z—
base

=0-5
W, X,Y,Z =N, CR (R=H, alkyl, etc.)

Indazole amide Compound AA15 was prepared via alkylation of AAS
with a heteroaryl-containing alkylating agent AA14 in the presence of a base,
such as potassium carbonate or sodium hydride. The amide AA15 may be
reacted with the ester Compound AA3 or AA5 in an aprotic solvent such as

THF with ice bath cooling and a base, such as potassium tert-butoxide or
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af forded the target Conpound AA13. N1-al kyl at ed

w@ oesongssand N2- al kyl ated (m nor) products canPOEUS2004/017375
separated by chromatography. 54 WO 2005/ 000836
PCT/ US2004/ 017375 H O N AA10 R4\ jR3 AA3 or AA5 N
base N/ N R ( n AA11 HOH N M20 RR AA11 N NN
é%uimnmmdysﬁa gite PhoQUA/AAMG] | R3 AA12Z =WR base N N
R n n 0-5Y--1 W X, Y, Z=N CR (R=H,
al kyl, etc.) Indazol e am de Conmpound AAl5 was prepared
via al kyl ati of AAB with a heteroaryl-containpng

nt AAl14 in the presence of a base,

NH  RZ.r (cl)
R3— AA14 R3—r

H base R’
AAS8 AA15

AA3 or AAS

Specific Synthetic Methods

Specific compounds which are representative of this invention were prepared
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
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.

All chemicals were obtained from commercial suppliers and used without
further purification. 1H and 13C NMR spectra were recorded on a Bruker AC
300B (300 MHz proton) or a Bruker AM-400 (400 MHz proton) spectrometer
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5 such as potassium carbonate or sodi um hydride. The
am de AA15 may be reacted with the ester Conpound AA3

wWORr00AABIS36 an aprotic solvent such as THE wi t PCT/W82004/017375

bat h cooling and a base, such as potassium
tert-butoxide or 55 WO 2005/000836 PCT/US2004/ 017375
sodi um hydride, to give product AAI6. 0 O NH2 R2-Br

Mew$i asRn MtMMsﬁBldhlrd (S\E sindbets @ =RIGublAAS =Hrifl Sor =
E(Mgh)— heteroa IaIk etc H O N O AALS R4\ jR3  AA3
fo

a8lhs AR GaMIS 2 Mﬁlweaze respided on sp‘éeu Rlatfoidy Mthess c
h. sentativ
yﬁ?i‘ﬂﬁﬁv‘?ﬁf’?‘oﬁﬁ%ﬁz@gg DBl For Mo BrRBF o g

ettenpises Mtdjr&’@aﬂasgmmwmﬁg wéreeotsrs el pusiA at\V'G ZAB

d t the reaction sequences are offere
g%se”%for%@iq?g% 5k FBB mogs. T4 vas esiomednetthaigan 250-

Ay T AT o
sitica hef @FI p)ate‘sh &Flash b@!UmnTéWrondﬁ@g@pﬁ? way é‘ér'ffﬁﬂité’(ﬁ @&h flash

al so be used in subsequent exanplés to produce
@ém A 9elipdithim) endianturpn ebeomatagraphy vas dlsioducted with

e t| nze t.h i, ned
SahBaT <iPes B TaREE rmaigtl e Pt otk o Yiree Wiris
Rmpﬂdk@v@é@ndi@é‘s" @@mamﬁmysahaépékﬁ e4gh 1594 1125 A)
variations in reaction
connected in series; detection was at 254 nm on a Waters 486 UV detector.
Analytical HPLC was carried out on a Supelcosil ABZ+PLUS column (6 cmx
2.1 mm), with detection at 254 nm on a Hewlett Packard 1100 UV detector.

Microanalysis was performed by Robertson Microlit Laboratories, Inc.

Representative Chemical Abstracts Service (CAS) Index-like names for
the compounds of the present invention were derived using the ACD/LABS
SOFTWARE™ Index Name Pro Version 4.5 nomenclature software program
provided by Advanced Chemistry Development, Inc., Toronto, Ontario,
Canada.

Example 1
3-(5-Chloro-1-methyl-1H-indol-3-yl)-4-[1-(3-imidazol-1-vI-
propyl)-1H-indazol-3-yl}-pyrrole-2,5-dione (Compound 1)

Pyridine (1.024 g, 12.95 mmol) and methanesulfonic anhydride (1.3g,7.45
mmol) were added to compound 1a (1.62 g, 3.7 mmol, preparation described
in WO 02/46183) in THF (50 mL). The mixture was heated at 50 °C for 3h,
and then cooled to room temperature. Another portion of THF (10 mL) was
added, followed by 1N HCI (10 mL). The mixture was stirred for 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
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15 tenperatures, solvents and/or reagents. All
chem cal s were obtai ned from commercial suppliers and
wosed/omsshout further purification. 1H and 13ECNWR004/017375
spectra were recorded on a Bruker AC 300B (300 MHz
proton) or a Bruker AM 400 (400 MHz proton)
spectrometer 56 WO 2005/ 000836 PCT/ US2004/ 017375 with
Wi ( 29$nla)nthen anKNai&(Dgair@ évaporaieddhlacué t& obtain
%&rg = broad). APCI-M and ES- M5
Pich} gt 6oy B4 P E GRS 1S Pz Br1GrpHE);
met hane was used for chem cal ionization, unless noted
ot herwi se. Accurate nass neasurenents were obtained by

J§| %g\l@H \&74ABg502 1$Enmme)anwaaa@d td the mtE/éBoﬂMQazole (7.96
V\%F?B}rafo rmed with \What man 250- msilica
B“%toe phainbMie (Erml:- o Per The matumwasm@ateém reflux for
|
B9 ke e sloBleP o 5 Rl e, Ppmpoune
dbl (50404, 6130975 amsiob)dh DWIF ¢NRALTBL A BABEY dYEswis8N et Bkture

wth standard silica gel. HPLC separations were

washeated i 88 5CtieF déh, \adethen Btirmed st Patitrtpn@eraturel ggernight.

€5 10000 BP0y AR b5 o
BAsen $o 4F6rd YRR (5. 34\@ PV TF»@J PUC | NRER G0 brﬁr‘li’r)zs 8.93

out on a Supel cosil ABZ+PL colum (5

(/ﬁ ti)d818c(si dhl).af.625d, 4mGHh He, I-’Ilde'!/)d 855 (Batkarti481801H) 7.36

ﬁﬁ:?o) a(%%c%gg ?@S/?dl n\(l:\qsgl ila er%g%@;tjw %22@%&4 14 (t,

ArsB Bz, 2H5eB\EE R, BN 4bNHex= Blskﬂznznzs Esoi1s fthf485%MH ).

conpounds of . the present invention were derived usin
t he ACD LAB§1(]| S(]:TV\ARE TM I ndex Name Pro Versuon 4.5

noggncl all @ ware progfaam provi
Cheltﬁn ent | Igﬁ,s’g orontéfi
Canag | (5- Yoro- 1-met h
H-in--I)~N4f 3|mdzol 1-yl -
H-|ndazoll

3- yI]prrroI e- 21BE gi one ( Conpound 1)
Pyridine (1.024 12. 95 5ﬁrtﬂ3) and net hanebul fonl C
anhydride (1.3 g,|7.45

OH 1

@)
1b O-S—

1a

-
1b N

Compodnd 1
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nol ) were added to conpound la (1.62 g, 3.7 mol,
preparation described in WO 02/46183) in THE (50 nlL).

wabesmosseir e was heated at 50 C for 3h, and tpPemvUsS2004/017375

cooled to roomtenperature. Another portion of THE (10
m.) was 30 added, followed by 1 N HCl (10 nlL). The
m xture was stirred for another 15 mn, then

extracted with Et OAc sevelEalathglerQs The conbi ned Et OAC
[ ] 0.nmL
d 12 3 Ndawo le-1—vl propv)—

PCT/ US2004/ 017375 1 /'Nﬁfazoﬁ?rﬂ’zl]-gq; hold- g@d,ghéa7 Na2SO4)
and evaporated i n"vacuo np 1b (1.6
g, 84% as a reddi sh sol {GbmESiid2) z 513 (I\/H+) 75 %

NaH (3.74 ng, 0.117 mmol) was added to the m xture of
| mdazole (7.96 5 ng, 0.117 mml) in DM (5 m-) at O

B 9T NeHi3xhe! 6. O%Smhﬁﬂ} @Qs bRAdEETo ke rrfn@t[;re éptr&bré (5'1gN0.072

the sol uti on was cool ed down to roomtenperature
mmqumrijFl (8 robpahly °CO. TE/Hixiond Was hebidd ’(o]relﬁrbx)fomw mln
The ture was heated to 80 C fo

dr
e T R f%é%‘tpﬁf%mfﬁ/epﬁﬁﬁmund b (20

|
?eoi’g’smﬁ). IHIMPIRALFUES doBeli Urtisd THE bl wad Wated

t©53(B°(Bn§pr b, ﬁrﬁd\tlml $t1rréd-laNManﬁ @aaﬁa)at@e&\%mghs TlLChBhown
7.55 (s,

WI 0071 aige% §g?nle ﬂ}artmg @@ter(qln Tgemlxugclaggq heated)to 99, ‘tgb
é\%rmﬁgt‘ W‘LI%Q 8%%%@@@@% in %Iqsuo(s?zagﬁ(li a_DTh_e 8&&/88 :

pﬂmfueﬂl—ﬂ)y prep: IVBCI%Zathﬁa(deTh;‘Doumﬁ H(B%gPa@aNBﬁQng@boﬁB N H
N KN 50CO OS 1laOH d
NMRF%IDQF})@8O8 (8, 1H), 7.70 (d, J = 8.2 Tz 1H) 7.64 (s, 1H), 7.43 (m,
3H), 7.17 (m, 2H), 7.01 (dd, J = 1.9, 8.7 Hz, 1H), 6.12 (d, J = 1.8 Hz, 1H), 4.31
(t, J = 6.2 Hz, 2H), 412 (t, J = 6.5 Hz, 2H), 3.86 (s, 3H), 2.40 (m, 2H). ES-MS

m/z 486 (MH").

NHY
N=N

NaH

1b

Compound 2

Example 3
3-(5-Chloro-1-methyl-1H-indol-3-y1)-4-[1-(3-tetrazol-2-yl-
propyl)-1H-indazol-3-yl]pyrrole-2,5-dione
and
3-(5-Chloro-1-methyl-1H-indol-3-y1)-4-[1-(3-tetrazol-1-yl-
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Ib NN NaH N Conpound 1 N 15 58 WD 2005/ 000836
PCT/ US2004/ 017375 Exanple 2 3-(5-Chloro-I-nethyl -i

wokesaolsss 3_yl )-4-[1-(3-f1 2 3ltriazol e-1-yl - ppopykloo4/417375

H i ndzol - 3-yl ] _pyrrol e-2,5-di one (Conpound 2) 5 75 %
NaH (3 ng, 0.093 nmmol) was added to the m xture of
trizole (5 ng, 0.072 mol) in DMV (4 nL) at 0 C. The
m xture was heabpyl)-t&i-inelblzoX3fyrpyddlevrb-dionken t he
solution was cool ed down to roomtenperature. Conpound
1 b (20 ng, 0.03 nmmol) in DW (1 m_) was added

dropwi se. The m x H.l:i)) Cfor 1 h,
and then stirred at room(zerrpera? e overnight. TLC
shown still contained sonme starting materi al . The

m xture was heated to 90 C ern I
%§akyapatoé§% iptiage 'nt%HaCB'a(r 104 'ng ) figs di iUted With

f
s ogw%g@fﬁegme
rglxﬁﬂe(?wb:lls7ldea¢e8 1@ 982C ﬂorlﬂbh 'Vh@ﬁnl(dﬂre WabI)QOOVedflGO\(vmto t&om

tgrrmr@i’@ure J((.)anqynqzw iBﬁ(B mg‘gr 0@8 rr(r@ol i Dl\/gg_%i mi.) \A@q)added
e b i e B3ty PR
Napordtet. \Warpeunenid was added, and then the mixture was extracted
with EtOAc (3 x 50 mL). The organic layers were combined, washed with H,O
and brine, then dried (Na,S0O,) and evaporated in vacuo to a dark oil. The oil
was purified by flash column chrdmatography (96:4:0.4; DCM: MeOH: NH4OH)
to afford Compound 3 (50 mg) and compound 4 (34 mg). Compound 3: H
NMR (CDCl3) § 8.53 (s, 1H), 8.09 (s, 1H), 7.75 (d, J = 8.3 Hz, 1H), 7.44 (m
2H), 7.19 (m, 2H), 7.01 (dd, J =2.0, 8.7 Hz, 1H), 6.06 (d, J =1.9 Hz, 1H), 4.49
(t, J = 6.5 Hz, 2H), 4.42 (t, J = 6.5 Hz, 2H), 3.87 (s, 3H), 2.43 (m, 2H). ES-MS
m/z 487 (MH").

Compound 4: "H NMR (CDCls) & 8.36 (s, 1H), 8.07 (s, 1H), 7.75 (d, J = 8.3 Hz,
1H), 7.44 (m, 2H), 7.20 (m, 1H), 7.15 (d, J = 8.7 Hz, 1H), 6.99 (dd, J =2.0, 8.7
Hz, 1H), 6.12 (d, J =1.9 Hz, 1H), 4.25 (t, J= 5.9 Hz, 2H), 4.07 (t, J = 6.4 Hz,
2H), 3.87 (s, 3H), 2.38 (m, 2H). ES-MS m/z 487 (MH").

1b

\ N
Compound 3 N=N Compound 4 =\

Using the procedure of Example 1 and the appropriate reagents and starting
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20 Exanmple 3 3-(5-Chl oro-1-nethyl -
Hindol -3-yl)-4-[1-(3-tetrazol -2-yl- propyl)-1
wokesdemsé - 3-yl ] pyrrol e-2,5-di one and 25 PCT/US2004/017375
3-(5-Chloro-1-nethyl -1
Hindol -3-yl)-4-[1-(3-tetrazol -1-yl - 59 WD 2005/ 000836

PCT/ US2004/ 017375 propyl)-1
rhbichidfziohown )6 {hosgrskitlee-id e dirtp bther Compmundisdfdne present
Compound 4) A sol ution_ of 3%tetrazo| e in CH3CN
e tios m@yb;erzreﬁﬁiﬁd)mﬁh@"tﬂ byt agt fEnitad eve (10 ni),

ot assi um car bonate (0.47 3.4 mmol) was added and

RE rmixture was heated tN88® C for 2h. The mi xt ur e ES-MS m/z
was cool ed down to room tenperature. Conpound |Ib (35®MH)

::?, 0.68 nmol) in DM (5 m-) was added dropw se. Theggq
xture was heated to 80 C overnight. The sol vent was
M@ evaporated. Water (10 nL) was added, and then the 501

MTXtTUre was extTacted Wt EtOAC (3 X 50 nL). The
organic |ayers were conbi ned, washed with H2O and
brine, then dried (NaZSmExa@IGe aporated in vacuo to

dark oil. Th fied
e
oun
RS @ygqy@geww }_E&r(@é?@)dml{éonpotmg 3
(7db1J(;d8 3 H, . 7.44 (and 2H), 7.19 (m 2H),
2H5 434273 ?1 N%‘\ﬁ’gthaie%zgi %%@0' 3 ﬂgg([ﬁ %?}etfa%o'é )EE
2 Hhddo

o hound 4:(31 %1)1/4%1 |%§D|}3p ﬁ)|é/fz5iaﬁo,?ne4857(?/lgf)l
H, 7.75 (d, J &@nmundzoaudﬂpmmmwﬁ)m 2H), 7.20

(m 1 H, 715 (d, J = 8.7 H, 1 H, 6.99 (dd, J =2.0,
8.7 Hz, 1 H, 612 (d, J =1.9 Hz, 1 H), 4.25 (t, J =

@tc?g'%lut%ﬂ) of 4a ga :Hg 0J|8'5 rﬁ%n{’o I\m TH?F(Blo n$L ad add&tﬁ)
48 6 ad ood

rNe(hanesulfgnlc anhydnde (48 4 mg, 278 mmol) and pyridine (44 mg, 0 555
mmol). The mixture was heated to 50 °C for 3 h. Then cooled to rt. Another
portion of THF (5 mL) was added, followed by 1N HCI (2 mL). The mixture was
stirred for another 15 min, and 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 (Na2S0O,) and concentrated to give

ared solid (0.11 g) as 4b.

A solution of 3% tetrazole in CH3CN (7 mL, 2.4 mmol) was diluted with DMF
(10 mL), potassium carbonate (0.5 g, 3.6 mmol) was added and the mixture
was heated to 90 °C for 2h. The mixture was cooled down to room
temperature. Compound 4b (110 mg, 0.19 mmol) in DMF (10 mL) was added
dropwise. The mixture was heated to 80 °C overnight. The solvent was
evaporated. Water (10 mL) was added, and then the mixture was extracted
with EtOAc (3 x 50 mL). The organic layers were combined, washed with H20O

and brine, then dried (Na,SO4) and evaporated in vacuo to a dark oil. The oil
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1b N NN N K2CG3 N N~ NN Conpound 3 N=N Conpound 4
N=N 25 Using the procedure of Exanple 1 and the

wappsopisdat e reagents and starting 60 WO 2005P0D088)64/017375
PCT/ US2004/ 017375 materials known to those skilled in

the art, other conpounds of the present invention may
be prepared including, but not limted to: Cpd Nane

lﬂéd bx W)ZL@t&%ﬁorcﬂ@oﬁ{bbun%m ®gdahd compound 6 (10
al en-2-yl -

n@@hmaklnﬁlf) HJ\{MR((@@BX&MQ(&W) $BésI 1H) 8.02 (m, 2H),

g‘ggrllrr@g-ht st qupy 504 .71, 417, 60h, 2H), 7.54 (m, 2H), 7.46 (d,

J‘EBI'Fquk §H§|7) Laql ;v—-(ﬁetrez rﬁx)ob 7wl 4 —WZDH2| )H)L 6 42 (d J=8.1

H i ndazol - g yrrol e- -‘di one 10 (Conpound

ldanPlHdS &, Uﬁt@ d‘IZ:,@HJ)t 4612 @fJEFaﬁQQiZ 1), 8.34db ~hrm§3|’§HZ
TEE é ded nmet hanesul f oni ¢ anhydri de

%'ﬂ% th and pyridine (44 ng, 0.555

GHMpbunafséHTwar(@Dmg eabed 119), %0323@ qugSsrmz (Gher= 8.6 Hz,

cooled to rt. Another 15 portion of

Hdpedd1 (ol Hbiweti89ym1 3K)HCH 7((2n,ridhy), 7‘l2€e n§xt7u9é'|2v\éé‘|) 7.07(t, J

Er kbl oM HEe 7 2h8 ML Rl LB 471 - 5.8

24 §31HHN 2(3k ). s RIS 0lz56BqM
andﬂggtslj?g?e\gd l\gg] (ZzgqrrL) R?ﬂ?}_‘ dri ed (Na%SO4§l al-??g

concentrated to give a red solid (0.11 g) as 4b. 20 A

solution.-of 3%tetrazole in CH3CN (7 nL, 2.4 nmol) was
diluted with DVF

0 E 0 0 H 0

- N
N N \ )
kL THF, 50 °C \ '\LL
l OH g OMs
4a 4b
H<N\N
)
\
N
4b
K,COs

Compound 5 Compound 6

Example 5
3-(1-Pyridin-3-yl-1H-indol-3-yl)-4-[1-(3-tetrazol-2-yl-
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(10 mL), potassium carbonate (0.5 g, 3.6 mMmml) was
added and the m xture was heated to 90 C for 2h. The

woosswnm3snas cool ed down to room tenperature. PCOURDIONO17375

4b (110 ng, 0.19 mml) in DMF (10 nL) was added 25
dropwi se. The m xture was heated to 80 C overni ght.
The solvent was evaporated. Water (10 m -) was added,
and then the mropy)-éHviedazoles3agl-pyrroler2,b-do@Ac (3 x 50
m.). The organic | ayers were don‘oi ned, washed with H20O
and brine, then dried (Na2S&}® and evaporated in vacuo

to a dark gii1-pyina. | 838trazol-1-yl-
beT! US2004 P01 7ou A1 ﬁﬁrr?@al %ﬁqg?ep. R 2t for
Conmpound 5 ( 10pnegy!)dirttinceapbdqytl-gyrol®-2,5vdlaneConpound
5 H NVR (CDCI 3) 8 8.49 (s, 1H), 8.37 (s, 1H), 8.02 (m
oH), 7.94 (m 3H), 7.68 (dd, J =2.1, 8.7 Hz. 1 H),

7.60 2H), 7.5 8.7 Hz, 2H),
7.05 E{n JH)— 7. ﬁz‘srmfom“?'dﬁl@o%f a5 Hz, 1 H),

6.42 (d, J—815Hz 1 ,438(t,J 6.3 Hz, 2H),

i sblyion o 8% GalBino m e it oBes Za0ad) 56
rﬁéthahe’sbllforﬁc%%hﬁlénd(%(ﬁ m ole_ m#nol)land %Dyﬁd?ﬂé 5212 H)g 0.66

7.91 (m 4H), 7.
Mol )HzT hel migturerwes (heatex to=50 °Q fenzsh 1 THen ®okal (a room =

té@eﬁgr%mgﬁﬁer%r&p ?f(JTHE r'éE)sng 'ebdgeé f@ é/e(jrhy 1N HCI (2

rﬁIHN Rt@%uﬁ’%ﬂva@%’iw%ﬁ) an&h@r QS(PMN Qnd"t’ﬁgﬁ) exP?ActeHNwth ‘
FOic sgveral tipes. NTherqomblned EtOAc Iayers were washed once Wll’h 1N
HCI (10 mL), water (2 x 20 mL) and saturated NaCl (20 mL), then dried

(NazSO4) and concentrated to give a red solid (0.11 g) as 5b.

A solution of 3% tetrazole in CH3CN (7 mL, 2.4 mmol) was diluted with DMF‘
(10 mL), potassium carbonate (0.5 g, 3.6 mmol) was added and the mixture
was heated to 90 °C for 2h. The mixture was cooled down to room
temperature. Compound 5b (110 mg, 0.2 mmol) in DMF (10 mL) was added
dropwise. The mixture was heated to 80 °C overnight. The solvent was
evaporated. Water (10 mL) was added, and then the mixturewas extracted
with EtOAc (3 x 50 mL). The organic layers were combined, washed with H,O
and brine, then dried (Na,SO,) and evaporated in vacuo to a dark oil. The oil
was purified by flash column chromatography (from 100 % DCM to DCM:
MeOH: NH4OH; 97:3:0.3) to afford Compound 7 (32 mg) and Compound 8 (27
mg). Compound 7 'H NMR (CDCl3) § 8.92 (s, 1H), 8.70 (s, 1H), 8.50 (s, 1H),
8.26 (s, 1H), 7.92 (dd, J = 3.2, 8.2 Hz, 2H), 7.52 (m, 1H), 7.42 (m, 3H), 7.25
(m, 1H), 7.06 (t, J= 7.6 Hz, 1H), 6.78 (t, J = 7.6 Hz, 1H), 6.43 (d, J = 8.1 Hz,
1H), 4.37 (t, J = 6.3 Hz, 2H), 4.30 (t, J = 6.6 Hz, 2H), 2.32 (m, 2H). ES-MS m/z
516 (MH").

Compound 8 "H NMR (CDCls) § 8.85 (d, J = 2.4 Hz, 1H), 8.70 (dd, J =1.4, 4.7
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10

15

K2CO8 ~ ,NNfVN / N=N/ N=N Conpound 5 Conpound 6
15 Exanple 5 3-(1-Pyridin-3-yl-1
wWoR08M00838- vl ) -4-[ 1-(3-tetrazol -2-yl - 62 WO 20PST/00D8E617375
PCT/ US2004/ 017375 propyl)-1
H i ndazol e-3-yl ] - pyrrol e-2, 5-di one and
3-(1-Pyridin-3-yl-1
Hi,i ﬂgipl&le} %d,)’l?—?,— B:QO((Sl-, t blt)z,rhggl(ml-ﬂrl),- Z@BdﬂyUF a3 Hz,d1 H), 7.53
H i ndazal - 3- - pyry -2,5-djgne 5 u 7
omoithd B30 Ve 3P 785 i 3R of. 3890 (4 GO 2.0 0o 7 g =
: ) ad | §en I =
08,880l ) TSR U A TR TREY, T8 N 652 0./
SotdH, . 1H)hé. 18 (tt direb. Badz, ReHT 8 @6t (6, 58 62 Har 28BN, 2.Bm, 2H). ES-
cool ed roQm tenperature. Another portion of THE (5
M%-m?%/\%&g%g'egq, followed by 1 N HC (2 nl). The
m xture was stirred for another 15 min, and then
extracted wth . EtOAc several tines. The conbi ned
Et OAc | ayers were washed once with 1 N HC (10 niL),
water (2 x 20 nL) and saturated NaCd (20 nlL), then
dried 15 (Na2SO4) and concentrated to give a red solid
(0.11 gHas Sb. A solution of 3%tetrazolegyn CHICN (7
m., 3d.4™Mygpp) was diluted with DVF f assi um
carbonate/ (0.5 g, 3.6 mmol) was added and\t h¢ " m xture
{ted _to C for 2h. The m xt yf , I—glown

at ur Msg3nP¥bund 5b
was added—dropw se.

‘ N ” \ o
heatdd to 8Q C over ni gr{F, 5Th®C sol vent S evaNor at ed.
Wat 10 nmL)) was added, and then the Xfur e
ext Ned wi t OAc (3 x 50 nl). ThekQrganic | Qyers

were conbi ned, shed with H20 Ms
5a 5b

5b
K,COj

Compound 7 Compound 8

/

Example 6

3-(5-Chloro-1-methyl-1H-indol-3-yl)-4-{1-[2-(1 H-tetrazol-5-yl)-
ethyl]-1H-indazol-3-yl)-pyrrole-2,5-dione
(Compound 11)
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and brine, then dried (Na2SO4) and evaporated in vacuo
to a dark oil. The oil 25 was purified by flash col um
we booswadssgr aphy (from 100 % DCMto DCM  MeOH: pditHiSkd04/017375
97:3:0.3) to afford Conmpound 7 (32 ng) and Conpound 8
(27 ng). Compound 7 1H NMR (CDC13) b 8.92 (s, 1 H),
8.70 (s, 1 H, 850 (s, 1 H, 8.26 (s, 1 H, 7.92
'I(cﬂ)@ sdluﬁo@ é 63‘3 88(b'|2mg26)6 n?még |ﬁf@nh|ydrbus Z:HiCI& T(BO mL) was

78
e(ddethrliyl mmmﬁe (1?4) g, 6. 64$T(lr(1§| JN:f\@QLH HB, 9 3'('1— 16 IQ) mmol) and

ogt%&tm% nt]etrgpytyis E%nﬁ}ér“% FBrogi‘ go M_‘Eije Jr&gcﬁ%rﬁ nl%g %’Dﬁvmturred

\A&P@&éﬂ R r8odbtehtherdture bvér ht 1Then v&téﬂw(addedbd#bHéwed b
% WO 200%0836 PCT/ US2004/ 0173 Y

%HzQ'z extragtion) | Tlee 00qrRjc lqye}ng were gk @5 wgshed wgz\ (0 (2x20

el g0 125 T, g, TP e oy an

cﬁ)n%enﬁaféd"ié ive B, as7ana1|(eI sohﬂj 2. 277 Q 92%)1 HH)\IMR (WCCI&) 57.31

(m QHE) @ QQz(m 2@101}_? %9‘96 dt— 74 HZ@'ZFi) ﬁz40 QH)( }_920:%"_[2 @H); MS (ES)

qﬁ)%gw)ws mz 516 (M#+). ONOON O NN Ms20, Py.
: W' )THF, 50C N OH N OV 5a 5b HH HNN ON O

ONOI11 N K2ZCO3 N N. + NN . NNINNNN:NN:N

Conpound 7 Compound 8 10 Exa
Toa solutlon of 6 rTP957 mg, 5.47 mmo n})m anhydrous DMF (50 mL) was added

KoCO3s (3.78 g, 27.35 mmol) and 6b under No. The reaction mixture was
heated at 110 °C for 4 hours. TLC shown still contained lots of starting
material 6c, but no more 6b. Then more 6b (1 g, 2.67 mmol) was added and
the mixture heated at 110 °C for overnight. Water was added and the solution
was extracted with EtOAc (3 times). The organic layers were combined,
washed with water, brine, dried ((Na>SO,4) and concentrated to a brown oil. -
The oil was purified by flash column chromatography (from 100 % DCM to
DCM: MeOH: NH,OH; 97:3:0.3) to afford Compound 6d (0.6 g, 21%). as a light
yellow solid. 'H NMR (DMSO-dg) § 7.75 (d, J = 8.1, 1H), 7.51 (s, 1H), 7.33 (m,
9H), 7.20 (m, 1H), 7.02 (m, 2H), 6.81 (m, 5H), 4.74 (t, J = 6.3 Hz, 2H), 3.68 (s,
2H), 3.45 (m, 2H); MS (ES) m/z: 536 (MH").

A mixture of Compound 6d (100 mg, 0.195 mmol) and Compound 6e (94.7 mg,
0.27 mmol) in 4 mL of anhydrous THF was stirred under nitrogen and cooled in
an ice bath while treating dropwise with 1.0 mL of 1N potassium f-butoxide in
THF. The mixture was stirred for 30 minutes in an ice bath then at room
temperature for another 30 min. Then ethyl acetate (150 mL) and H2O (10 mL)
were added. The organic layer was separated and washed with brine, dried
over anhydrous sodium sulfate and concentrated in vacuo to give a crude
product which was purified by flash chromatography on silica gel

(CH2Clo/MeOH/NH,4OH, 97:3:0.3) to give 22.3 mg of Compound 6f as a red
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15

3-(5-Chloro-1-nethyl-1 Hindol-3-yl)-4-{1-[2-(1
Htetrazol -5-yl)- 15 ethyl]-1

woResademss - 3-yl ) - pyrrol e-2, 5-di one (Conpound 2d)/USZbo¥MI 7375

2005/ 000836 PCT/ US2004/ 017375 To a solution of 6a

(880 ng, 6.6 mmol ) in anhydrous CH2CI 2 (50 nlL) was

added trityl chloride (1.84 g, 6.6 mol), 1N NaOH (6.9
A0lid.6. I-QNM%I(QSD&HQ o &8t e(lsyi HY, 780 (@it 3.2 dimmki)a7.30 (m, 12 H),

it atrart i GRG bt bt 1P B0, BB ida e 16 Hz,
fiph | Sy by 5. 4@11@35@ d%xw g&}%ﬂ? g ?%L@??'ngaltzﬁgfeﬁfs-MS miz

were conblned
R&BI0381 .25 nL) and brine (25 nL). Dried (Na2SO4) and
concentrated to give 6b as a white solid (2.27 g,
92% . 1H NWMR (CDCI3) 8 7.31 (m 9H) 7.09 (m 6H),

v/
Oofkh o 235 L8 hhofBrdOrk, 6 By ol
Batlw L] (V2 5|mLhwa§dddad dpbvpwise0 THe nmasreaddemerKaﬁB@d at

ot TolpailordiolP Ry TEE Sobiee! Nar cxehpimed anddne Howdue was
stirifidd syaﬂém B%rﬁeﬁbgre@fhf(frém '109 % rgftb dcﬁg yégﬁﬁh £6) to

nore 6b. Then nore was a
a%ord@ommuud d1Hd3treg, %2%1164 dSlWIRr(DM@@mieg l8t8. 24 etH), 7.74

(v Hed=" e OB 1bii}sv%ﬁ%i&«jﬂ@é“f%gnea43 .J

wﬂ@H@anﬁy i me;zrdres o9 (K( 1)'%2? RNy et 8t Oy

br own oi | uri flash col urm
%ﬁpdﬁaiﬁldbr?aMW(EHamEﬁams’mw&@MkmM MeOH: NHAOH;
97:3:0.3) to afford Conmpound 6d (0.6 g, 21% . as a
light 20 yellow solid. 1H NVR (DMSO-d6) 8 7.75 (d, J =
8.1, 1H), 7.51 (s, 1H), 7.33 (m 9H), 7.20 (m 1 H),
7.02 (m 2H), 6.81 (m 5H), 4.74 (t, J = 6.3 Hz, 2H
3.68 (s, 2H), 3.45 (m 2H); M5 (ES) nlz: 536 (MH). A
m xture of Conpound 6d (100 ng, 0.195 mmol) and
Conmpound 6e (94.7 ng, 25 0.27 mmol) in 4 nL of
anhydrous THE was stirred under nitrogen and cooled in
an ice bath while treating dropwise with 1.0 nL of 1 N
pot assiumt-butoxide in THF. The m xture was stirred
for 30 mnutes in an ice bath then at room
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tenperature for another 30 mn. Then ethyl acetate
(150 nmL) and H20 (10 nL) were added. The organic

wo agosnosas separ ated and washed with brine, drPeDUSD04/017375

over anhydrous sodi um sul fate and concentrated in
vacuo to give a crude product which was purified by
flash chromat ography on silica gel
(CH2CI 2/ MeOH NH4OH, 97:3:0.3) to give 22.3 ng of O
Compound 6f as a red 65 WD 2005/ 000836

PCT/ US2004/ 017375 1H NNRN CDCL .\
I—I) NIN7O (d, 18&%%7% 1 I—I) N7. M&hz ]'\N Pﬁ
e

5 3% J _BMSBHz 5 (t J «2@04 Hz

75 (s 3H), CBQ9 (t, J _F7h4 Hz, 2H). E§dB m z
715 ( ). 5 Compound 6f (22.3 ngp O. 03 nmol )
CH2Cl2 (5 mM-) was cooled in an ice bath. TFR ?O 5
m -) was added dropw se. The m xture was then stirred
at roomtenperature for 2 The sol vent was

hy (fromdQQ < IDC\ht o DCM
W emound 11 (L3 92%. 1H
1H, 7.74 (4,

,1H),750(d 3 1 L1
6 Hz, 1 Hph 7.11 (m 2%,&8%22 (d J .olTHz
4.77 (t ]1||3h5|—|z 2H) 3.34 '(m .
ES- M5 M zAP8 (MHH) . 15 96 2005/ 000836 Ph
PCT/ U52|N0'>i/017375 O NH2UPR3CC NN T N N-N I

NN~ C H68d NSO Bu N#Br N a Ph~Ph K203 6a
Ph 1101C 6b DWF

7

6f

N=N

Compound 11

Example 7
3-(5-Chloro-1-pyridin-3-yl-1H-indol-3-yl)-4-{1-[2-(1H-tetrazol-5-yl)-
ethyl]-1H-indazol-3-yl(Compound 12)

A 5-chloroindole Compound 7a (6.0 g, 0.026 mole) in CH,Cl, (40 mL) was
cooled in an ice bath and treated dropwise with oxalyl chioride (6.66 g, 0.052
mole) while stirring under argon. The resulting yellow slurry was stirred at room
temperature for 1h, then 30 °C overnight. Some yellow solid was formed,

filtered and washed with CH,Cl,. The solid was dried over vacuum and
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Compound 11 Exanple 7 3-(5-Chloro-1-pyridin-3-yl-

Hindol -3-yl)-4-{1-[2-(1 Htetrazol-5-yl)- 5 ethyl]-1

H i ndazol - 3-yl (Conpound 12) A 5-chl oroi ndol e Conpound

ré8ulbriteddin éhh afousthethanal CHGL ) hd Héa)ted\/&MSCGdbeGh The
in an ice and treated dropwi se with

sotid dYanfétE(red @@dgine@l tozzive ﬁ@lr@pumlm(7s$4 g%ﬁ éx @§dde! salt.

RS R Y BBy BERN IR Bl SKofte B8 tion.

KRl élwzs@m QnW@énééﬁtF@téd infatlé lt@gw@rubnvmhﬁﬂmaem free
. The solid was dried over vacuum and 7 WO

t2ees/ OB (CRTLUS208a8 (9 1144)78.79 (m, 1H), 8.61 (s, 1H) 8.52 (s, 1H),

7.90 (d, J = 8.3 Hz, 1H), 7.57 (m, 1H), 7.34 (m, 2H), 3.98 (s, 3H). ES-MS m/z

315 (MH").

A mixture of Compound 6d (150 mg, 0.292 mmol) and Compound 7f (142 mg,
0.41 mmol) in 5 mL of anhydrous THF was stirred under nitrogen and cooled in
an ice bath while treating dropwise with 1.5 mL of 1N potassium t-butoxide in
THF. The mixture was stirred for 1 h in an ice bath then at room temperature
for another 2 h. Then ethyl acetate (150 mL) and H2O (10 mL) were added. '
The organic layer was separated and washed with brine, dried over anhydrous
sodium sulfate and concentrated in vacuo to give a crude product which was
purified by flash chromatography on silica gel (CH2Clo/MeOH/NH,0H, 97:3:0.3)

to give 20 mg (6%) of compound 7¢ as a red solid.

Compound 7¢ (18 mg, 0.023 mmol) in CH.Cl, (5 mL) was cooled in an ice
bath. TFA (0.5 mL) was added dropwise. The mixture was then stirred at
room temperature for 2h. The solvent was evaporated and the residue was
purified by flash chromatography (from 100 % DCM to DCM: MeOH; 94:6) to
afford Compound 12 (5.2 mg, 42%). 'H NMR (CD30D) & 8.85 (s, 1H), 8.66 (s,
1H), 8.31 (s, 1H), 8.11 (d, J = 7.8 Hz, 1H), 7.65 (m, 3H), 7.42 (m, 2H), 7.11 (m,
2H), 6.30 (s, 1H), 4.73 (m, 2H), 3.30 (m, 2H). ES-MS m/z 536 (MH").
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resubmtted i n anhydrous nethanol (100 nL) and heated
to 45 C for 3h. The solid was filtered and dried to
w@oas/oesspound 7b (7.94 g, 86% as HCl salt. HBoEUSDO4/017375
was neutralized by treated with sat NaHCO3, et hyl
acetate extraction, dried (Na2SO4) and concentrated
in vacuo to give conpound 7b as a free 5 base. 1 H NWR
(CDCI3) 8 8.86 (s, 1 H, 879 (m 1 H, 861 (s, 1H,
8.52 (s, 1 H, 7.90 (d, J =8.3 H HH), 7.57 (m 1
cil), 7.34 (m 2H), 3.98 (s, 3H. z 315 (MH).
e of Conpound 6d(l50 g,/ 0292 mmmol) and
Co 7f (14206 10 0. ) in 5 nL of
anhydr oys THEwas stTTred u K! trogen and cool ed in
an ic h whiClGr eating dropwlse with 1.5 nL of 1 N
pot as l\u t-butpxhee in THF. @xture was stirred
for 1 in an ice bath then at tenperature for
anot hqra 2 h. Then ethyl acetate (150 nL) and H20 (10
nm.) were added. The organic |ay was separated and
washed with brine, dried over anhydrous 15 sodi um
sul fate @nd concentrated in vacuo to give a ¢
4hi ch was purified by flash chron@
geNHoCH2CI 2/ MeOH/ NHAOH,  97: 3: 0. 3)

023 mml) in CH2CI27(b§ m.) was cg n

20 ba (0.5 mb)y—was —added—dropw »
was tkh\;Q S ed at rodf‘ntB@fPrperature for
sol vept” aporat ed anfdift he residue vvas rlf
by fl at th Ht'bmat ogr aphy @f€em 100 %DCMto

94: 6) to ef ford Conpound 12 (5.2 ny, 42%

(CDSOD) 8 8.85 (s, 1 H, 866 (s, 1H), 831(sN-N
H, 8.11 (d, J = 7.8 Hz, 1 H), 7.65(m 3H), 7c42(m
2H), 7.11 (m 25 2H),, 6.30 (s, 1 H, 4.73 (m 2H),
3.30 (m 2H). ES- 36 (MH). 68 WO 2005/ 000836
PCT/ US2004/ 01737 X ~1 (COCl)2 A N CHdCA?2

Cl

TFA
CH,Cl,

Compound 12

Example 8
As a specific embodiment of an oral composition, 100 mg of Compound 14 is

formulated with sufficient finely divided lactose to 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
(in particular, kinases selected from protein kinase C and glycogen synthase
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Compound 12 Exanple 8 5 As a specific enbodi nent of an

oral conposition, 100 ng of Conpound 1.4 is

formulated with sufficient finely divided | actose to

l0h8-geand ! Pbfd panieulzirlyokine88s stleckROfrom protdin kinage C o,
size 0 hard gel capsul e. Biological Experinental

otaip kirsaselC PaB, profein kinase € yergiynegendynthaseridaase-3p) was
ki nase or duahﬁl;@ase nedi ated disorders (in

JRIPITISOASINg QWG RIOCEAYESom pr ot ei n ki nase C and
gl ycogen synt hase 69

Example 9
Protein Kinase C Histone-Based Assay
Compounds were evaluated for PKC selectivity using histone !l as the
substrate. The PKC isoforms a, B-II or y were added to a reaction mixture that
contained 20 mM HEPES, (pH 7.4), 940 uM CaClz, 10 mM MgClz, 1 mM
EGTA. 100 ug/mL phosphatidylserine, 20 ug/mL diacylglycerol, 30 uM ATP, 1
uCi (33P)ATP and 200 pg/mL histone Ill. The reaction was incubated for 10
min at 30°C. Reactions were terminated by TCA precipitation and spotting on
Whatman P81 filters. Filters were washed in 75 mM phosphoric acid and the

radioactivity quantified by liquid scintillation counting.

Table 1 shows the biological activity in the histone based assay as ICs

values (uM) for representative compounds of the present invention.

Table 1
PKC Activity (ICso uM, Histone Based Assay)
Cpd Alpha Beta ll Gamma
1 0.567 -0.015 0.476
2 1.212 0.046 0.395
3 2.349 0.045 1.010
4 0.505 0.035 0.544
5 0.542 0.025 1.698
6 0.326 0.022 1.106
7 0.451 0.044 1.447
8 1.039 0.052 4.301
9 2.976 0.041 1.421
10 0.424 0.009 0.602
11 1.359 0.123 1.934
12 0.554 0.069 0.226
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particul arly, kinases selected fromprotein kinase C

w@2005p0i8€i N ki nase C R-11, protein kinase Cy BCT/US2004/017375

gl ycogen synt hase ki nase-313) was determn ned using
the follow ng procedures. 5 Exanple 9 Protein Kinase
C Hi stone-Based Assay Conpounds were eval uated for PKC
selectivity using histone Il as the substrate. The
PKC isofornms a, a-I1 or y were added to a reaction

m xture that contained ZxamplaFHES, (pH 7.4), 940 M

Gh6eBrA VRIS 5K ai acy ol yeorol . 30 M ATP

Coml 6\m6§%Fé)ré\Té’stea¢or2m@ eqfngy t&irHisi0 fEedombinderabsR G $ 1B

was |ncu bated for mn 30C. Reactions were
pretaii m:atr@jthleyfolr@mngrmctq@ot al he tesirmonygpuind was @dded to a

P81 ers ter re wa i
BRSO Brikite chbtaifife P BlodTiatedf Hifioa B |,
(‘éjaqlb'ibéhér%' ) 45 hbgtria@&t CIKIBR Hotel® (NSRIEN dglaﬁ@BY&ﬁa[ﬁé‘) 0.75
i ol ogi cal "acti in the hlstone based assay as |1C50
uvrata)emd(% AR (1 @m)elﬂéiﬁlmi\/l masmp(@uha@) of0 mM M:g@als,eﬁlfl %
invention. Table 1 PKC Activjty él H st one Based
BSAay)MMAFT ansh H0BEM:SP Ups Hatadals: 57873 GliiEs g Fgacied for

.0 Q 5
% Bfuts 4 25 Y ol hoRoRicioh, o R Rs62 Prdigh S fien the
Profdin i9 1 fesbtibf ivaSprbcipididd GSIAgAH.0BRITCA. ZHE/ preigitbied
1.421 10 0.424 0. 009 0.602 11 1.359 0.123 1.934
protein was coliected on filter plates (MultiScreen-DV/Millipore), which were
subsequently washed. Finally, the radioactivity was quantified using a
TopCount Scintillation Counter (Packard). GSK-3 inhibitory compounds
resulted in less phosphorylated PPI-2 and thus a lower radioactive signal in the
precipitated protein. Staurosporine or Valproate, known inhibitors of GSK-38,

were used as a positive control for screening.

Table 2 shows the biological activity in the GSK-3p assay as ICso values

(LM) for representative compounds of the present invention.

Table 2
GSK-3p Assay Activity (ICso uM)

Cpd  GSK-3p
0.004

-—

0.003
0.004
0.004
0.776
29%@1uM
0.027

~N o o A WM
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12 0.554 0.069 0.226 70 WO 2005/ 000836
PCT/ US2004/ 017375 Exanple 10 d ycogen Synt hase
wEoaseos3c Assay Conpounds were tested for the pOT/KBL0p4/017375
to inhibit reconbinant rabbit GSK-3(3 5 protein using
the follow ng protocol. The test conpound was added to
a reaction mxture containing Protein phosphatase
inhibitor-2 (PPI-2) |(Calgbi ochemo3a45|ng), rabbit
GSK-3p protein (New Engl and Biolabs) (0.75 wunits) and
33P-ATP (1 G) in 50{mM ®ri s- HC0.q0aH .0), 10 mv
MyCl 2a 0.1 % BSA, 1|nM DTT and 100 M Sodi um Vanadat e.
The mi xture was reacted f®r 10 9®0% nytes at 30C to
al | ow phosphoryl at i or of the PPI-2 pr otein and then
the protein in the feact!on vva@-Qﬂ5ecipitat ed using 10
% TCA. The precipitated rotein was ¢ollected on
filter plates (Multi§ - e), which were
subsequent |y washed. 5 =ty —the—r=act foactivity was
quantified using a TopCount Scintillation Counter
THamsaits fronFlie foregbinglindicateaBEPE CoRTHokMd STIHE iRdsdr
| ess, phosphorylated PPI-2 and thus a | ower radioactive

igyeptian wauldke expaciedia be sgef i teatingpramsdiptatingea ksinase or
AR RIS 2R disg jdi tors of GSK-3(3, were used as
ro

a positive con or  screening. Table 2 shows the
5 bi ol ogi cal activity in the GSK-3(3 assay as |C50

%lu s .20 (M for representative conpounds of the
‘),f! é%@?ﬁff?fﬁg WQi%ﬂ‘?P'ﬂ?ﬁg‘P%te@ R-1Bp Psleset theiprgsentcso
ifdentfehd \Aﬁﬁ*%%ﬁlé% 9(5&8(%7(1 forQh& ?J% rpgseooﬂ%stré’tio%', R bR

0.776 6 29%
understood that the practice of the invention encompasses all of the usual

variations, adaptations and/or modifications as come within the scope of the
10 following claims and their equivalents.
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10 0.005 11 0.005 12 0.107 The results fromthe

wo ovosgaissag | ndi cate that a conpound of the preBemnUS2004/017375

i nvention woul d be expected to be useful in treating
or aneliorating a kinase or dual -kinase nedi at ed
disorder. 5 Wihile the foregoi ng specification teaches
the principles of the present invention, wth

xanpl es_ provi for the purpose of illustration, it
§VHR?A%<DM%@@$§5 od that the practice of the invention
enconpasses all of the usual variations, adaptations
and/or nodifications as come within the scope of the
10 follow ng clainms and their equivalents. 72 WD
%095/000836 PCT/ \US2004/ 017375 WHAT IS CLAIMED IS: 5
. Thesopposndr X Formela tila (1) H ONO3 R4~ R NP
NN R R2 Fornmula (1) whergin RL is selected from
the group consisting of: 5 hydxogep,

3
NQ\ %
N N
k1R
: Formula (I)

wherein

R' is selected from the group consisting of:

hydrogen,

C1.galkyl, Ca.galkenyl, Cogalkynyl and Cs.g cycloalkyl {wherein alkyl, alkenyl,
alkynyl and Cs.5 cycloalkyl are optionally substituted with one to two
substituents independently selected from the group consisting of
-0-(C1.g)alkyl, -O-(C1.g)alkyl-OH, -O-(C+.g)alkyl-O-(C1.g)alkyl,
-O-(C4.g)alkyl-NH,, -O-(C4.g)alkyl-NH-(C1.g)alkyl, -O-(C1.s)alkyl-N[(C1.g)alkyl]z,
-O-(C1.g)alkyl-S-(C1.g)alkyl, -O-(C1.s)alkyl-SO2-(C1.g)alkyl,
-0-(C1.g)alkyl-SO2-NHj, -O-(C1.g)alkyl-SO,-NH-(C1.g)alkyl,
-0-(C1.g)alkyl-SO2-N[(C1.g)alkyl]z, -O-C(O)H, -O-C(O)-(C1.g)alkyl,
-O-C(O)-NHz, -O-C(O)-NH-(C1.g)alkyl, -O-C(O)-N[(C.g)alkyl]2,
-O-(C1.g)alkyl-C(O)H, -O-(C1.g)alkyl-C(O)-(C1.g)alkyl, -O-(C1.g)alkyl-CO2H,
-0O-(C1.g)alkyl-C(O)-0O-(C4.g)alkyl, -O-(C1.g)alkyl-C(O)-NHa,
-0-(C4.g)alkyl-C(O)-NH-(C1.g)alkyl, -O-(C1.g)alkyl-C(O)-N[(C1.g)alkyl]2,
-C(O)H, -C(0O)-(C+.g)alkyl, -COzH, -C(0O)-O-(C1.g)alkyl, -C(O)-NH,
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Cl_8al kyl, C2_8al kenyl, C2_8al kynyl and C3_8
cycl oal kyl {wherein al kyl, al kenyl, 10 al kynyl and
w@3003/000836 oal kyl are optionally substituted w pOT/ORB®OY/017375

- two substituents independently selected fromthe

group consisting of -0 (Cl1_8)alkyl,
-0 (C1_8)al kyl - CH, O(Cl a) al kyl - O(Cl 8) al kyl,

- ORI ENAI QRO R SHORNIOH) kYIS - 8HY-(Cra)alkyl,
¢@1$;9dky&=>8 (& @k}—’l$)%rl @W alkyl -O-(C1.g)alkyl,

OEE@% 1 Copaliiom) 25K x)ah0-(Crajalky-NHe,

- O-$ QL. ey SR alyt-NEL Gh):3dIk
:O q ggiyl—(g-é@kg)plkﬁhlﬁp@@@ﬁ( E]ZS C18acﬁ<y? NH-(C+.g)alkyl,
' %@%g) SR M SR e U iy amine

- O(§$BstR RN ﬁ@kbbstltuents lndependently selected from the group
-0((:1 $)al Kyl - O (CL $)al kyl

-Oc()glsghglolkhydﬁg@l Qigalk@0Co. 8a|kenyl Cz.galkynyl, -(C4.g)alkyl-OH,
- N

- -G S BN BBy LR 6 e el C oty

- K _

-C‘@ts&‘f%?"g"‘?‘% R A TR L i

" CLGHD) SHE 1 0)akg) -OI@ Ntz SLAORNE-(Cr a)alkyl, -C(O)XNI(Cro)alkylle,
" S8 STt 2P SRS SFalRi SENI(C ekl

- SERD-RHE B R B GIYE (wiyqrein aryt s optionally substituted with

- Sohelodhrdylib<tddats MR Y\Uehl}fselected from the group consisting
S (CL 8)al kyl -O (CL. 8)al kyl - NH. (CL. 8) al kyl |

- Sof GhldRje, IKGylzalRyl, CL §80<3ky,Wmh<[o((@ubSDlmtéq1W]tﬁ two substituents
-S-(CL. 8)al kyl - NH (CL. 8) al kyl, -S02-(CL_8)al kyl

. scsmewed frosoma\@mu@noa)samnmof hysaen %mca)sadkym dyzno, halo,
(substituted w t two substituents

i ncﬁB@'@Bndaéﬁn bIplkyb| (Beloges( e r-oRikory: BYdoRY, M@%ﬁ?nﬂ)@lm and
hydr @ja? Cl. ?ﬁ@lo% 3 Egg@?(g: llpzvp %eté?o&yﬁ@r aryl and heteroaryl

( g%/h% ﬁiqlterﬁwexl %ﬁilaggﬁ’iegé( oa%Ha(rg]op%%llﬁyéubs]fQuted with one

j C%tl?ré@(éé}lﬂs‘g)ﬁlérﬁg,r@eﬁbh%nt Iy & Ql@breﬂcﬁlerﬁ)tﬁé @)1/6%0 gon3|st’|ng of

- C(Egai, @+ @iy bindho suﬂSi%ﬁtdté‘d \Aﬂﬂwatwgyéu bs:tl&(h?ﬂ&lb@l,ected from
- S02-NH ('CL 8)al kyl, -S02-N[(CL.8)al kyl]2, -C(N)-NH2,

ar the @F@@b&hélﬁ]ﬂ_@bﬁh&@bgém\/@ad@{baﬁw) cyanetidlonal |y
substituted with one to three substituents

i ndbplonasBa.b)allebl (balogcs(Cn-elalkaxy, Bydopy durtipxy(Cng)aliey/l snd
hal og , Cl1 _8al kyl, C1_8al koxy, ami no (substituted

wi thf@Me substituents selected fromthe group

ORS)- Lt -SRI R ORI, Jo( @y, M2l ©
-C(0O)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1-s)alkyl]z, -SO2-(C1.g)alkyl,
-SOz-aryl,

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.galkyl, Ca.salkenyl, Czgalkynyl, Cq.galkoxy,
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10

15

20

25

30

(wherein heterocyclyl, aryl and heteroaryl are
optionally substituted with one 20 to three
substituents i ndependently selected fromthe %Qoup

ceﬁ(aﬁ))H i Q{O)(C1.e)RlkghI-RidH, €2(B@rOkExne)alkwh rfelO)

L M S R B S LsHL o .
haé@z %c,j’ %ﬁ)l LS'@zqglﬂégﬁ%‘NH -(ad)ak, Cﬁml\@@aléwkvﬂz amino
roxy('Cl. 8)al kyl and "nitro)}, :
éoﬂ?stgt)@;er;ﬁl)mh Mdé?ubﬂ(tm)entglnydé?%elr@(e{n)ﬂy@eq%cie@)‘r@nkme group
@(O@)S'SNPQ@’)I/ hgyeage, ]Cz saksdoﬁlé<seji<e9ybp@3¢§ﬁ< P\Y'sg%ahufw NH2,
PSEDRES o 2D I BB M oy et

Subf@%\ﬂ(%)ﬁ*kﬁ/nb 0®ez¢(@1 $)atigi -SDaskiHg, uérﬁlgsNH (01 Jalkyl
i ndepéendent

e selected 30 fromthe rou% cgn5| st n%v .
of- scusamy)alkw;a a8d|-CENI)-NHz), ammqré@m yl- SWNRESHY amyno Is
WO 2005/ 000836 PCT/ U32004/ 017375

- Yubgstituted ayith typ subsgigggis @ep@ g%lgﬂaq from the group

sidtio g %?’] W%alkgp@z)ga Blahdyy\w (C1.g)alkyl-NHa,
gogg %ﬁ[ﬂ% hé%arC(05)3@2%(Ni-b?)s’sllk%/tsefz(G&I)-ll\’d“??.l @ IN!ylr(C1 -g)alkyl,

['ﬁlfﬁt §)aﬁwﬁ éﬁjdéﬁt 18%%9’& gg??engr tosﬁg% EM £C1Oau\99kgl ,
r@%swtf‘%ik)?é% %N{-ﬁﬁﬁﬂl W%Q%) §a(gm)|éﬁmi§ (Cr.s)alkyl-

SRR o QB 0] auponony

Sﬂ@te%br@fén@)(ﬁh&}dlkyl heEéh’baN[I} Cl-8)al kyl ]2 and
- C(NH) - NH2) , ani no- (Cl-8)al kyl - (wherein amno is :
substituted with two substituents independently

F%Zalg%%@ci ed @%%g@)‘bﬁ%&ﬁ%@ ﬁ‘Uf’SC élﬁg £f g;%?lkelﬁiﬂ% I_—Ig,nd -
C%Lalﬁﬁﬁ?wy%rﬁlﬁ tﬁé@)}, @(i)l(@l (Bé @El“k@ﬁyll E*@( Cpsaliignyl is
Sog lqr(rallh/)%lb,gsy?uteg With_que 0 )t\/\géﬁnlf) e ﬁjc]lﬁq%pldently selected

%%@8@%&%%9%@%%@&? B%Méng%/@g%lky}é‘fhmo di(Cs.

hy am%yamhmngalkﬂl(}syalkbw ,(hala)r.gC1ayalkyl, (halo)1 -3(C1.4)alkoxy
al kyl - ar 15 heteroaryl and
(@mdé)Yé*Ir%M he%"b?ybar yl};

Zis a 5 to 6 member monocyclic heteroaryl ring having from 2 to 4
heteroatoms containing at least one carbon atom and at least one nitrogen

atom; wherein Z optionally is substituted with R5;

R%is 1 to 2 substituents attached to a carbon or nitrogen atom of Z and each
substitute is independently selected from the group consisting of hydrogen,
-C1.galkyl, -Co.salkenyl, -Co.salkynyl, -C(O)H, -C(O)~(C1-s)alkyl, -CO2H,
-C(0)-O-(C1.g)alkyl, -C(O)-NHz, -C(NH)-NHz, -C(O)-NH(C1.galkyl),
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.hde

R2 is selected fromthe group consisting of
- Cl-8al kyl -Z, -C2-8al kenyl-Z and - C2. 8al kynyl - Z,

wob@senis3s he - Cl8al kyl, - C2-8al kenyl and - C2- 8edkys3004/017375

is optionally substituted with one to two
substituents independently selected 20 fromthe group
consi stl ng of hal o, hydroxy am no, Cl-4al kyl am no,

X
@afkyf‘y L SRR S ot

Eitm@??‘dmg' é@?i*“&@‘e Pen Qe oraB P ECE PR

ni thejgm’aryleamiﬂ(CV\@)eﬂ@i he@roamtyl onal ly is substituted

, R5;: R5 is | t tuents attach tgsa
V&%B% Pisoving thalgehSaris SHoshan b searbotidn: o Rdurtger

gs‘raeg@ggﬁrﬁd tﬁé%@f&ér{s‘s@ﬁ&&sa kgmei(yQ(@C{Zg%pkBg grﬁalo s,

-GJ-H -S-(CQ)alky1dy-R kw.ano ﬁ@mhydfc@@) a0d (tte;8) aI kyI
C(O) NH2, - C(NH)-NH2, -C(O) -NH(Cl-8al kyl), 75 WO
2005/ 000836 PCT/ US2004/ 017375 - C(O) - N( C1- 8) al kyl ) 2,

Rg(?%Q%fﬂ%fgn@infep&@%eﬂ%eleé@afﬁ@He @Ay tansisting of

(M9>9$myc1mm1 @matlgar)yl C(gmlkgm‘ﬂl, kPh-scycloalkyl, -C(O)H,

G g -CR) - YR B RPN, o O Gyl

andC(OgN @1%bik¥l hsbgr(gag)dlkyl Sssmththh%@i NH(S@sélhﬁi
|

S att ace to a carb

sel €Q=N(¢ reatithe (GNGIHz oﬁél}l)sNﬂ-K@@@lkyl&:@néaCkf‘ékbl C1 -salkyl)z;
- (Cl1- 8) al koxy-(hal0)1-3, -SH -S-(Cl-8)alkyl, -NR6,
cyano, hal o, hydroxy, and nitro; R6 is 2 substltuents
RidepeRtians Indepehéentcsdlectedtftum ghe growposnsistingofdiydrogen,

%:g Cgﬁgéfﬁzakﬁlkenﬁéﬁlkynygz@fs%h@%l)%Qé% 3?33)-¥51-e)alkyl,
S GoR PG Y lahoLSlo P SUFIHLSHBAIL,

SOE(N')I(WlC&é)blkylé SHSE&-(@( Qia“%I @ﬂz}@h s)aJKW) ~SGRNH;,
NHﬁ‘Hl 8al kyl) and - I% 2; 15 R3 and
gcéz Epenrisyit tSOzBI( tséajkyl ﬁﬂ"ﬂ@ Fstibted with two
COI’]SI Ssiwﬁ%t r@}%g&ﬁggﬁ%sele t&@%o%%fogﬁlé{ %Pf hydrogen,
iR e dmi, GRS QRO

)@éﬁky)alkyl s@ﬁol 8H.8) @OyNH (cs@zalmz C(O)-N[(C1.s)alkyl]z,
-SO,- (C1.8)alkyl, -S0O2>-NHy, -SO2>-NH- (C1_8)alkyl, SOQ-N[(C1-8)aIkyI]2 and

-C(NH)-NHy), amino-(C+.g)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
C1-salkyl, Czgalkenyl, Ca.galkynyl, -(C1.g)alkyl-NHz, -C(O)-(C4.s)alkyl,
-C(0)-0-(C1.g)alkyl, -C(O)-NH, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.g)alkyl]z,
-S02-(C1.g)alkyl, -SO2-NHy, -SO2-NH-(C1.g)alkyl, -SO,-N[(C-g)alkyl], and
-C(NH)-NH,), cyano, halo, (halo)y.3(C1.g)alkyl-, (halo)s.3(C1-g)alkoxy-,
hydroxy, hydroxy(C4.s)alkyl-, nitro, aryl, -(C4.g)alkyl-aryl, heteroaryl and
-(C1.g)alkyl-heteroaryl;
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- S02- NH (Cl1-8) al kyl, -S02-N (C1-8)al kyl]2, am no
(substituted with two 20 substituents independently
wa@edsobmds f rom t he group consi sting of hydr ogeP¢CT/US2004/017375

Cl1- 8al kyl , C2-8al kenyl, C2-8al kynyl, -(C1-8)alkyl-NH2,
-C(O-(C1-8)alkyl, -C(O-0O(C1-8)alkyl, -C(O-NH2,
-C(O-NH(Cl-8)al kyl, -C(O-N (C1-8)al kyl]2,

- S02- (C1-8) al kyl, -S02-NH2, -S02- NH-(Cl 8) al kyl ,

-S02-N (Cl1-8)al kyl ]2 and - C(NH)-NH2),
aﬁﬁW(@@ngt&%ylaﬁc?m@ﬁ$ﬂtsaﬂﬁeﬁ@ﬂ s substituted with

two 25 substituents independently selected fromthe
group consi sting of hydrogen, Cl-8alkyl, C2-8alkenyl,
22- 8arrh¢lndmp0L(rﬁlef83Iaahkyle\drﬂétn Rt(ﬂldéﬁénc&ralylgdlected from the
C(O-0O0(Cl-8)alkyl, -C(O-NH2, -C(O-NH (C1-8)alkyl,
QGL@C(N[S('@['QS% fal kyI]2 soz (C1l-8)al kyl, -S02- NH2,
h ﬁ lgH—(Cl 8) al kyl, -S02-N (C1-8)al kyl] 2 and
-NH2) , cyano, hal o, (hal 0)1-3(C1-8)alkyl -

lamgfrl(oégakeﬁ |ab5gz|kynyl%91dfa§ig @;@roangl {Wherelg alkyl alkenyl

r oxy , nitro, -aryl
hetmkynyl whdeﬁbd; cyc(o@]leyB)as& bpllerlrfdlyeswmtlwted Withwhe to two
2005/ Og ? [ US2004/ 017375 g har maceut.i cal I
ac hig depeptientsee e‘étedﬁﬁ%m B SbRLR COPS IR

whele(o, J;‘»élkw ®q¢gBPdWJ®W-@§d:?%ﬁ®l D@Ly, 5 group

consi st

c2- -&(@yﬁglkbeUizG@ chgbelkUlek'y(CgMﬂBV'er(ﬁ (@hk}ﬂ"gyl -N[(C1.4)alkyl]z,

StV RO (s ElBEs Dy e BB o 1Y

| ”d@?gﬁgww@@w eg- (fcr1q?@|kfl$@95m<ccpnalk9tl ng of 10

()l B OONIE A7y iy L O-C{OH,CO-G QMG -ale

;0 CEE QU ORI iky, -0-CO)-NICalkyl.

- O(Qé%cﬂ))a1kzydlz(§)(;(é c@&gt)ﬁJ)au(yL -C(O)~(C1.4)alkyl, -O-(C+.4)alkyl-COzH,
:O{Qii ng gl N%@(@b@ é@-\%)a& il (C1.4)alkyl-C(O)-NH;,

i o gc%c ;ﬁﬁ%@%ﬂﬁ é%'k? f{gk(ﬁj 52k GOENICrafalkyi

: = O)H( €Oy (& 1le)alkyl 1 EOFH, C(G@I(D)Wm -4)alkyl, -C(O)-NHz,

:O%‘gﬁ% (ARG R AN MR 151w

_ o%ﬁ’m Elyﬂl; g%'an% -s (01)4)a|k3§| -O-(C1.4)alkyl,

- O-{SG 49) allkyly(D -(Ch@)alhyH, -S- (C1 4)alkyl -O-(C1.s)alkyl-NHz,

SR E S

S~(C1.4)alkyl-O~(C1.4)alkyl-N[(C1 4)alkyl]2 -S ~(C1.4)alkyl-NH~(C1.4)alkyl,

-S02-(C1.4)alkyl, -SO2-NHz, -SO2-NH-(C1.4)alkyl, -SO2-N[(C14)alkyl]2, amino
(substituted with two substituents independently selected from the group
consisting of hydrogen, Cq.salkyl, Co.4alkenyl, Cs4alkynyl, -(C4.4)alkyl-OH,
-(C14)alkyl-O-(C+.4)alkyl, -(C1.4)alkyl-NHz, -(C1-4)alkyI-NH-(C1-4)alkyl,
~(C14)alkyl-N[(C1.4)alkyllz, ~(C1.4)alkyl-S-(C14)alkyl, -C(O)-(C14)alkyl,
-C(0)-0-(C1.4)alkyl, -C(O)-NH,, -C(O)-NH-(C4.4)alkyl, -C(O)-N[(C+.s)alkyl]2,
-S0,-(C1.4)alkyl, -SO2-NH3, -SO2-NH-(C1.4)alkyl, -SO2-N[(C4.4)alkyl]a,
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“C(OH -C(O-(Cl-4)alkyl, -C®RH -C(O-O (Cl-4)alkyl,
~C(O -NH2, 20 -C(NH)-NH2, -C(O) - NH (Cl-4)al kyl ,

wo 8(08oedsBg C1- 4) al kyl 12, -SH, -S-(Cl-4)al kyl, PCT/US2004/017375

- S- (Cl1- 4) al kyl - S-( C1- 4) al kyl ,

- S-(Cl1- 4) al kyl - O (C1- 4) al kyl ,

-S (Cl 4) al kyl - O (C1-4) al kyl - CH,

- Q% Nlmgldfy]lar@ &g C4.) gy (whieiin aryl is optionally substituted with
- 4) al kyl - O ( C1- 4) al Kyl - NH ( C1-4) al kyl

- 39(1@1@ tree Is;absfwl(eumm%wwent[y(&eieat?élfm the group consisting

_sgf(zlgzlpé%r?l S NH_% Il% T mo W%R\fz’((a Cl 4 o k%fléétltuents

am no (substltuted with tituen

- naeeiRidrm e SraR @W%*?tmﬁ vooRll %Pa‘afbanéi%a&w%gya?o halo,

hy&? ﬁ)ﬁﬁc}a"@,kmakg)@i( %Egﬁ 3}/?@‘&%2%1% (C1a)alkyl and
) ( @}T j} %’Eﬁf? %3?0&13 %&erﬁ% -, beler8i @iy Bryl and heteroaryl

4yal kyl'] 2,
it d feloptiaidilyIsubsfituted with one
O(b:%ier Q{C%a@my heté%gﬂg(qﬂﬂm( 1-4) al kyl |
C(cﬁ)hfélé @G&stﬂbahﬂsyhdi@pendeﬁmw Seictd) &iokythe g@@wm;stmg of
-S02-NH (Cl1-4)a S02-N (C1-4)al kyl']2, 77
20@5/46“1@8% 4a&smxwmm/(@mbsmgted \@(th\ﬂwmﬁgbstéw?nt%ected from
aryl (Cl_4)al kyl (wherein aryl is optjonally
suﬂlﬂ PraupeePnEsing ob My dregaraid Cswﬁ&/li)t B, halo,

RIS OTb BHRE. ORRSIG hean anc

Hr yo substituents selected fromthe group

conS|Q ing of hydrogen and Cl_4al kyl), cyano, halo, 5

sz@nl qm?)”gﬁll@}l é?(cggiléw;n (jcfmﬁ)lcoé(@.@ra%mmomw hydr oxy,

hydm Nl-h(Gmalkyix&(Qiéﬂblrwyc&@ X AR ar ek,
§§F Iheterocyclyl aryl and heteroaryl are

opt ﬁéVYy substltuted with one to three substituents

A IE%@E,&[%[&&? @%{arﬁ*%@?&é}yf VATRrelHeh Ste POty cRP sy AR Eeféfroaryl are

no (substituted with t

su b)‘ptubhamnsmmajtedmm dneto et lsabgtntueptsondepsmdmylycefelected
hydrogen and Cl1_4al kyl

(nd195) 1h%9@11p490518@m b i aar G or I e Ryl S0,
hydg;’égﬁ 65@4(:&0% (@ dco}H Le ﬁb §1%alk 1. é?@)trklwg
- G- NND’N’QJ- -GN C1 4@(‘@' WFNH(Q 4)alkyl]2 'SH -S-(C1.4)alkyl,
- so8irtpr el s -SSR Bl Grliogten amino
het(guggt}{ﬁ{e\él wittRhwd s@@ﬁltﬂgﬁﬁrlﬁé‘é%no@nﬂy selected from the group
consisting of hydrogen, Cq.4alkyl, Cosalkenyl, Co.4alkynyl, ~(C+.4)alkyl-NHo,
-C(0)-(C1.4)alkyl, -C(O)-O-(C+-a)alkyl, -C(O)-NHz, -C(O)-NH-(C+.4)alkyl,
-C(O)-N[(C1.4)alkyl]z, -SO2-(C1-4)alkyl, -SO2-NHz, -SO2-NH-(C1.4)alkyl,
-804-N[(C1.4)alkyl]z and -C(NH)-NH,), amino-(C+.4)alkyl- (wherein amino is
substituted with two substituents independently selected from the group
consisting of hydrogen, Cy.alkyl, Cosalkenyl, Ca.4alkynyl, (C1.4)alkyl-NHa,
-C(0)-(C1.s)alkyl, -C(O)-0O-(C1.4)alkyl, -C(O)-NHz, -C(O)-NH-(C1.4)alkyl,
-C(0)-N[(C1.4)alkyl]z, -SO2-(C1.4)alkyl, -SO2-NHz, -SO2-NH-(C+.4)alkyl,
78
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optionally substituted with one to three substituents
i ndependently selected fromthe group consisting of
w@004abisgs , C2. 4al kenyl, C2_4al kynyl, Cl_4al kORgT/US2004/017375
~C(OH -CO-(ClL 4)alkyl, -C®2H, -C(O-0(C1.4)alkyl,
-C(O-NH2, 20 -C(NH)-NH2, -C(O-NH (C _4)al kyl,
C(O) N (C1. 4)a|ky|]2 -SH, -S-(Cl1_4)al kyl,

SR bl enSOB(URNH PO i, Bablilc g,

Suqﬁélol)wém -palkosty peyutexy, |y dsexy§Ch gfalky, Gmmh@vb (@4 )alkyl-aryl,
consi sting of hydrogen, Cl4al kyl, C2.4al kenyl,

C2.hedetopry land—(Gils)alks-ketieroamigl}. - C(O) - (CL_4) al kyl ,
-C(0) -0 (ClL.4)al kyl, -C(O-NH2, -C(0)-NH(CL1.4)alkyl,
25 -C(O-N (CL. 4)al kyl ]2, -S02-(CL 4)alkyl, -S02-NH2,

3802 ﬁ"ﬁ%&%ﬂpﬂﬁb‘ﬁf'c{%q] 4%%@1419\41 o) utbd ?ro"?t'i‘ﬂ”le group

- C( NH) am no- (wherein amno |
sofsstirigiofed with two subst ituents independently
%czl ected fromthe group consisting of hydrogen,

WRORYDY , C2. 4al kenyl, C2_4al kynyl, .- (CL. 4) al kyl -

Cg%yl & E%k@h;kﬁglb@elr&%%k;ﬁ}é g}bﬁt@%@y\&g Pﬁé@‘% BNS'%ubsmuents

@nd@n‘ﬂ Lioy!, 8
V‘D 20 5/ 0008\%6 PCT/ USZOO4/ 0%739266}{@[83%'5%[84%@61 )%_?”Iiﬂ ]
andOr(Cle}BlkN-Qb'l, -@y@m)alhdﬂl‘ﬁ-l (Chakatkyh -S-CIO R 4<)9lkyl -C(O)H,

g.hfll ZHar )_O)éI kﬁg éyl;@ dr 0 UbStlﬁg% &Cl A%ﬂ@ |¥uents

S Betildr @i%L%Ci%? b F‘W@B@?‘Smﬁ% Rigeh Carek
hYd Qbk - @Ll 4‘?,' d5)lb c%?é!kmeg%isa,@qur S[ﬂﬂ?'H?ﬁl’oﬂys

sub one tltuen

' nodr'(?eggra%iapl %y %'n%q{éégrdérﬂzgv\fﬂ%ﬁelﬁrr%!@rd‘c?fi@l , EryIhdHeteroaryl

Odr@bﬁbablﬁytuwﬁt&lﬂt@m willabkg lto thre GLBBtIUEhitndERghdently
-C(OH, -C2H, -C(O-0(CL_4)al kyl, am no

( s stedtedfiom tie srovpcansistingtafealkyl aad hetaddnt | y

sel ected fromthe group consisting of hydrogen,

anyl aadihgteroaryl cﬁwhg;yean layyl-and het@(@rybar@cgptmﬂlxgwbgmgted with

ettt 10 gt icings By BEREH famafrafig dpypisting of
15 @ &lmtcpﬁﬂdw SCOSH! IG{CHIOMC! )M, JG(d)fNrezerc (NH)-NH,

subs{l tuents. i ndépendently ’sel'ect ed from t he
congJ(6X)iNHr(Of.4)eTkyH aCk@)-NMTH_DHalkgl]} amino (substltuted with two

substituents independently selected from the group consisting of hydrogen
and Cq.salkyl), cyano, halo, (halo)s.3(C1.4)alkyl, (halo).3(C1.4)alkoxy, hydroxy, '
hydroxy(C1.4)alkyl, aryl and heteroaryl}.

4, The compound of claim 1 wherein R' is selected from the group
consisting of:

hydrogen,

C1.aalkyl, Ca.4alkenyl {wherein alkyl is substituted with one to two substituents

independently selected from the group consisting of

-0-(C1.4)alkyl-NH-(C4.4)alkyl, amino (substituted with two substituents
79
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aryl and heteroaryl {wherein aryl and heteroaryl are
optionally substituted with one to two substituents
w0 pabsparsdent | y sel ected fromthe group consi st PaDUSi004/017375
. Cl_4al kyl, Cl4al koxy, -CX2H, -C(O-0O(Cl.4)al kyl,
-C(O-NH2, -C(NH)-NH2, 20 -C(O-NH (Cl _4)al kyl,
-C(O-N(ClL.4)alkyl]2, amno (substituted with two
suhsdépargienty istbepehfiont the gaebpco‘oadistingmf hiyéragremusnd
consi sting of hydrogen and Cl_4al k cyano, hal o,

( halopikyd( aydmpyy) lR@/tlerOC(Mﬁ:adl @Byl : aqdjne%g)'@ﬂ’iIWb hereirdheteyocyclyl,
o AR BRI Ae Sibneln SkSiglesavle bie T e sibstiuents
o °ﬁ§?9@&${%%'?%ﬁ%%éﬁfrsﬁi€{ 9600 qsutisfiflo Bt Guepliviane pgrol}

AT R IAAHFA gor

foWRsdu HfL%‘FH MridepeWBeatPSEIeELRITSm tHE gVQJp consjsting of
2005/ 000836 PCT/ UsS2004/ 017375 7 1 ndegWI ndent |y “sel ect ed

Ol oo Gutng (G0t ol 3540 ST a6\

hét %@iw% S0 R o IRV Araine (sbs it yith two
bRt ekleBREl s %'%&Eﬁ%?ﬁéorﬁﬁ%épﬁ&qfimﬁl%w qfhydrogen
cL . 00t SO e e o,

Onen)ld?ol})ée @léﬁ@] géﬁoofshét@?@é}zndent ly selected from

the ‘gro consrsti Fkyl, Cl1_4al koxy, -CQO2H,
-C(O-0(Cl.4)al kyl, -C(O-NH2, -C(NH)-NH2,

0NH-C14IkI - -N .4 al kyl]l2, ;
@sublfr h?&%gtpqm)r{%rpf{q}@m g&&rp{:{@cﬁpgq"i‘%‘égkm ngP EPoup
é?h%gﬁﬁr%d?gromthe group consisting of hydrogen 10 and

cyano, halo, (halo)1 3(Cl1_4)alkyl,
bipdtogeh, 3( C1. 4) al koxy, hydroxy, hydr oxy( C1. 4) al kyI
aryl and heteroaryl}. he conmpound of claim1

Ghepkyi Cmalkgnweﬁvd@r@@ alkyﬂrﬁs sHestjuiagpvity engite twagubstituents

15 h c1 | kyl
S e S e o e
| nAeRERASakyINBCS SR SAMS (KibRifkEa GRATWS' UMt ents

independently selected from the group consisting of hydrogen and '
Ci.alkyl), 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
substituted with one to two chloro substituents)},

phenyl, naphthalenyl, furyl, thienyl, pyridinyl, pyrimidinyl, benzo[b]thienyl,
quinolinyl and isoquinolinyl (wherein phenyl, naphthalenyl and pyridinyl are
optionally substituted with one to two substituents independently selected

from the group consisting of Cq4alkyl, Ci.4alkoxy, halo and hydroxy; and,

wherein phenyl is optionally substituted with one substituent selected from

the group consisting of phenyl and thienyl).
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-0 (Cl_4)al kyl -NH (Cl.4)al kyl, am no (substituted wth
two substituents independently selected fromthe

w@r@spousensi sti ng of hydrogen and 20 Cl1_4al kyl PCT/US2004/017375
~hydroxy, pyrrolidinyl, norpholinyl, piperazinyl

(wherein piperazinyl is optionally substituted wth
nmet hyl ), phenyl, napht hal enyl, benzo[b]thienyl and
qU|noI|nyI (wherei n phenyl and benzo[b]thienyl are

g Egrlngﬁpgé)ok? [ﬁ.\ tﬁ%e‘é%g%zﬁgggfﬁ%téd\?u i, h% gg’rﬁug copsisting
|oyd(3}=1 @, DYyl EWCﬂbﬂd l-z d@]@n@hbik?/hyleawher%ﬁw thei 40:ql4|arkyl -

i soqui no erei n phen napht hal enyl and

py@t shlkgny! anndI g@p@'&wﬁﬂlw 9p§¢.mﬁbn &uhsatﬂﬂ%i pthagie totwano

ﬂ@?sglilfuqiﬁt ﬁ}de%%?@gﬁ% Eélleétle}glrfg@ttﬁg gﬁé&lg @ghgﬁh% gy Halo

anﬁiydrosegh rRinG, @@amwanﬂn@ ml(@nn@blkylasmbst Ci-silley, Gh ﬁdﬂkoxy,
one substituent selected from the g ons stl ng of

Phejo): AN Ta)o ) 56 sl bIdERY (el
PCT/ US2004/ 017375 6. The conpound of claim1l1 wher ein
R2 is selected fromthe group consisting of

7.CL_4aidotmpoundef. élairheinwherélraRa is mleéwddytnml th&:group

%3%5{13&2& SPkTi RGeS ek ' oriiRgaly Soostbuitn
oif*é%l el t deﬁ\‘i’fHﬁfé?)%ﬁgleﬁ’[)éi%l%fe%q‘r&’hQHb@Su@E@Hﬂstmg of

am no kyl am no
retlg, Gy, leyhinoj Gealillardnd\di(C1Glalkdarung, C1salkyl, C1salkoxy,

o AR PR =(5 kY LA Rl wner e n

R2 is selected fromthe group 10 consisting of
-Cl_4al kyl -Z;, wherein the -Cl_4alkyl is optionally
&ubstTheuCcmipmunﬂ of slaémt bwhereis b tselaséed §om the group

SRR AR Re SR I8 I RUBZ e Bhadird) dudlzan,

|§b)(é%blé)l§étmélzélﬁ Siaz6lk, fakiirole Gliadaldl oxstriazole and tetrazole.
(hal o)1 3(Cl _4)al kyl, (hal 0)1. 3(Cl 4) al koxy and

hydroxy(Cl 4) al kyI 15 8. The compound of claim1
| f ’

v a e ColpoRET S { SREIN 2 Mol ed RS HOGRD

Eotsmsting of ini@xad olriezoles okblﬂnazoleeand taatna'azolee

i sot hi azol e, triazole, oxatriazole and tetrazole. 9.

The conpound of claim1 wherein Z is selected fromthe
ou I S t b l e

%P0 SEAPRLRH I in L THRER 7 is e FABU IorR NS ity

i:@nsiﬁlr@:cbfe@kaftriamlemmtrapole

(D

11.  The compound of claim 1 wherein R® and R* are independently selected
from the group consisting of hydrogen, C1.4alkyl, Co4alkenyl, Co.4alkynyl,
Cisalkoxy, -C(O)H, -C(O)-(C1.4)alkyl, -COzH, -C(O)-O~(C1.4)alkyl, -C(O)-NHz,
-C(NH)-NHj, -C(O)-NH-(C1.s)alkyl, -C(O)-N[(C1.4)alkyllz, -SH, -S-(C+.4)alkyl,
-SO.~(C1.4)alkyl, -SO2-NHa, -SO2-NH~(C1.4)alkyl, -SO2-N[(C+-4)alkyl]z, amino
(substituted with two substituents independently selected from the group
consisting of hydrogen, Ci.salkyl, Ca.4alkenyl, Coqalkyny, -(C1-4)alkyl-NH,
-C(O)(C1.4)alkyl, -C(0)-0-(C1.4)alkyl, -C(O)-NHz, -C(O)-NH~(C1.4)alkyi,
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consi sting of oxatriazole and tetrazole. 25 11. The
conpound of claim1l wherein R3 and R4 are

w0 pabsparsdent | y sel ected fromthe group consi seCTgSm4/017375
- ‘hydrogen, Cl1_4al kyl, C2.4al kenyl, C2_4al kynyl,

Cl_4al koxy, -C(OH, -C(O-(CL. 4)alkyl, -CC2H,

~(0)-0O (CL_4)al kyl, -C(O-NH2, - C({NH) - NH2,

-CY@YNNBH 6)@Ilw4ﬂ)z AAFH-(C -l ; NECDQNH@ a$®y4NHZ (C-9Hlky,
-S-(C1_4)al kyl soz%é4 - S02-

%‘Qzl\I{@(Mkw 2N/ tG(N ka (amma)(ghkwm veiRrain aino is

with t subs

SEba s B REAY Ruoss bt aTly SHEa ML e aroup
Eéné'i@duﬂrg'bfh o éh k@lﬂ lkyl @ %k&%gyctﬁamﬁm E@ Jmﬁlkybhlﬂg
@(Q))) QVH)@@ i@él’ KO C13E"WD 2115@5-/"0@2)8@@) (C1 _alkyl,

F@”ﬁ@?iﬁ A0 SoxfbAabh SepNi by pao
ORIl i ICORINERH BibnbHifdlo, (halora(Grelal .

vt )sMoRy. Shidnlepeyd alkok e, Targim KyHepy,
Eongfﬁﬁ‘* ﬂ% ”oﬁ”’ﬁ/?k“% V& A Komyl e

b@tetaawi/aw C1( kMJ) tﬁgﬂarﬂw "QO-(a_4)al kyl ,
~C(O-0(Cl 4)alkyl, -C(O)-NH2, -C(0)-NH(CL. 4)alkyl,
~C(O-N(CL 4)al kyl]2, -S02-(Cl_4)alkyl, -S02-NH2,
412302- NHe(dGngouaickyt c;lalrr|1 $®ﬁ1€fﬁﬁb|(rm3 éhlek“ydar}ean@piendently selected
N alo 1.
(rgéwgy')el oL comeaRe,) MRSl & Ak Seveloxs) Giapgrand
E{?% aryl, -(CL.4)al kyl-aryl, heteroaryl and
% 4) al kyI -heteroaryl. 10 12. The conpound of claim

1 vthrel n R3 and R4 are |ndependently sel ect ed from

3° T RE T oA 1N RRY aa R i lntepenssngy selected
%ﬁh fﬁelgr\e%rc%daus%% % Bﬂogyne rﬁéiﬁlﬂpﬁféiﬁaw y:yaﬁb mdeshioro. |

fromthe group consi Stl ng of hydrogen,
nmet hoxy, cyano and chloro. . 14. The corrpound of

347 o ahd Byt dofheT Rt 12U ER b thed 0 2
'cﬁﬁlﬁﬂﬁcﬁkdﬂﬁb% n %@ém@f@aﬁ@eém BUbS@RuE i@Uﬁd@@éﬁdéﬂW%leﬁted
hydr ogen, 1 4al kyl C2_4al kenyl

TG4 0o GEHEIN g g ToenceB Rl & et 4C asalayny,
G5 1L o SRSy g, core,
-C(0)-NH(C.4alkyl), -C(O)-N(C1.4)alkyl)z, ~SO2~(C1.4)alkyl, -SOo-NH,
_S0,-NH(Crsalkyl), -SO2-N(C1salkyl)z, -(C1.4)alkyl-NHa,
~(C1a)alkyl-NH(C1.4alkyl), -(C1.4)alkyl- N(C1.qalkyl)o, -(C1-s)alkyl-(halo).s,
-(C14)alkyl-OH, -aryl, -(C1.4)alkyl-aryl, heteroaryl and -(C+.4)alkyl-heteroaryl;
with the proviso that, when R® is attached to a carbon atom, R® is further
selected from the group consisting of -C1.salkoxy, -(C1.4)alkoxy-(halo).s, -SH,

-S-(C1.4)alkyl, -N-R®, cyano, halo, hydroxy, and nitro.

15.  The compound of claim 1 wherein R’ is 1 to 2 substituents attached to a
carbon or nitrogen atom of Z and each substitute is independently selected

from the group consisting of -Cy.4alkyl, -C.salkenyl, -(Ci.4)alkyl-NHa,
82



- S02- NH( C1_4al kyI ), -S02-N(Cl_4al kyl) 2,
-(C1_4) al kyl - -(C1_4) al kyl - NH( C1. 4al kyl ),
wo (z@lsmd()sa& kyl - N( C1_4al kyl)2, -(Cl _4)al kyl - ( habO)/UsSB04/017375
-(Cl1_4)al kyl-OH,- -aryl, -(C1.4)alkyl-aryl,
het eroaryl and -(Cl.4)al kyl -heteroaryl; wth the
prow so that, when R5 is attached to a carbon atom R5

§1f4)ﬂikw+é“‘|((3abﬁ@t)e{40ﬁ &atkyt-H(Cyrsalkyl)e ofGi-salkyb(heflo):.s,

Erai i ke asa s Ty ek netargery!

ﬂ/ith iRe pRVIdS thal "Eh&R TIas ggaeﬁe& {Rh Mafb 8ot RRR fuithér

to 2 substltuents attach to a carbon or nltrogen
aelentedffrczmathel geaumn cengisting of 1§31L4@Ihowep§6md)alkdxy-(halo)1 -3,
ct e gro onsi sting of -Cl.4alkyl,
hﬁﬁﬂ%yﬁ'oﬁg (’E?TO ?3151?‘9/5% 82 WD 2005/ 000836
PCT7 US2004/ 017375 -(Cl1-4)al kyI NH( C1- 4al kyl ),

Cl-4)al kyl - N(Cl1-4al kyl )2, -(Gl-4)alkyl-(hal0)1-3,
éc1 I}alcnmpccund of(cctaurmj avheyemaﬁlyls sq%mt@d drany théxgepup

4 roaryl; with the proviso that, when
Eé ?’Iiét"iﬁa{)ﬁ'ﬁfé@ﬁiyg a carbon atom R5 is further
sel ected fromthe group consi sting of -Cl-4al koxy,

C1- 4) al koxy- (hal 0) 1-3 5 -S(Cl-4)al kyl, -N-R6
félo, T AEoRyRIUEOf daim Fihesel Qr?@'WOlmda‘an‘fqm\M@KBl'%a

By Rrgca YoRTERMURBR CF"cl 2im T wherein the

conmpound of Formula (I) is chon'pound sel ected from
Formula (la): H ONQ3 R N R2 Il R Formul a
(la) wherein R1, R2, gpendent 'y

sel ected fromthe group copsisti/ng of:

Formula (1a)

wherein R, R?, R® and R* are dependently selected from the group consisting

of:

Formula (Ia)

R’ R? R R

Me N1-[imidazol- H 5-Ci;
1-yl(CH2)4]

Me N1-[triazol-1- H 5-Cl;
Yi(CHa)s]

Me N1-[tetrazol- H 5-Cl;
2-yl(CH2)q]

Me N1-[tetrazol- H 5-Cl;
1-yI(CHa)q]

2-naphthyl N1-[tetrazol- H H;
83
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Formula (la) RL R R3 R4 M NI-[imdazol- H 5-C;
1-yl (CH2)3] Me Nl1-[triazol-1- H5-O; vyl(CH2)3] M

W(Ni()([SlDGItSBﬁZOl H5-d; 2-yl(CH2)3] M N 1-[tePcBES2004/b17375

5-d; 1-yl(CH2)3] 2-naphthyl NIl-[tetrazol- HH 83
WD 2005/ 000836 PCT/ US2004/ 017375 2-yl (CH2) 3]
2-naphthyl Nl-[tetrazol- HH 1-yl(CH2) 3]
3-pyridinyl NAyl(Cébjshzol - H H, 2-yl (CH2) 3]

Loyl g H Fp. 1-yl (CH2)3] Me
%%Ehwy I\N[[fe%a&at?azol H |('\c/:H(2)3])|v]EN1[5 Me-

1-[tetrazol- H
53-pyridingl y| (lei?[ raZQ'pyrH di nyt; N1-[tetrazol - H 5-Cl;
5-yl (CH2) 2] 28l(CH2phar maceutical conposition
c;gx.lmﬁaﬁ]iypg a N@I[TR_:QMQ@ of (gl aimyl and a

1-yI(CHz)s]
Me N1-[5-Me- H 5-Cl;

tetrazol-2-

yI(CHy)s]
Me N1-[5-Me- H 5-Cl;

tetrazol-1-

YI(CHa)s]
Me N1-[tetrazol- H 5-CI;

5-yI(CHa)]
3-pyridinyl N1-[tetrazol- H 5-Cl;

5-yI(CHa)o]

18. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

19. A method for preparing a pharmaceutical composition comprising mixing

a compound of claim 1 and a pharmaceutically acceptable carrier.

20. A method for treating or ameliorating a kinase mediated disorder
comprising administering to a subject in need thereof a therapeutically effective

amount of a compound of claim 1.

21.  The method of claim 20 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.

22. The method of claim 21 wherein the kinase is selected from the group
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pharmaceutically acceptable carrier. 5 19. A nethod
for preparing a pharnaceutical conposition conprising

W(mzoasmgossa compound of claim1 and a phar maceupCT/akiog4/017375

acceptable carrier. 20. A nmethod for treating or

anmel iorating a kinase nedi ated di sorder 10 conpri sing
adm nistering to a subject in need thereof a

édr%rsﬁtm%%ﬂ z;ﬁa{ény kmfafs@@ by Brotéikings®C ,3premimrinade @ v and
claim he method of claim20 wherein the

glysagatesyntbasellinasedpby sel ective inhibition of a

ki nase selected fromthe group consisting of protein
kinase C 15 and gl ycogen synt hase ki nase-3. 22. The

I3t hoth@n&had Br ShirMer Rhardih thd HiRBRferi S nfdligetiasy duam
the group 84 WO 2005/ 000836 PCT/ US2004/ 017375

lnbﬂmhlcm ohat leastomet ldnasdd seleeted fegm phe gedup rongistingf protein
rotein kinase C n synt hase ki nase-313.

@gasq— aﬁ%gﬁﬁﬂgﬁ@gxaﬁﬁﬁ?%ﬁy g‘?eln the disorder is

nmedi ated by dual 5 inhibition of at |east two kinases

sel ected fromthe group consisting of protein kinase

Z4.andThe yeethod oépmmﬁewhems at Bastiwo Kineseeahe gelerted from

ﬁ}elmzs wher.ei n_at ki nases  are

BB O SIU0E A SIRPERNGS L OB KiRass R Arotein kinase
3-11,
e S R e e S A
25. The nethod of claim 20 wherein the ther apeut| cally
effectjve anount of the conﬁ)oun of cl al

4bout Thegoathpg /of Q}adrgqu wheinthe rap@tfltp@,l gﬁect_{ge ggiount of
fRECJTRbBAAY BF cBIR 1T Hn1BBbEH O obh%g;kgﬂf{yl RSBt 880

sel ected om the grou sting of
oaykt/dapscul ar di seases, di abetes,
di abet es- associ at ed disorders, inflannatory di seases,
i mmrunol ogi cal di sorders, dernmatol ogical disorders,

9@C°| ‘?Eb‘?ﬁéth@b%ﬂrc%h%@ﬂ/ﬂe@ﬁtﬁé Rﬁfagérrﬁedla?&i @igordﬂﬁﬁ’s

[ aim 26 wherein cardi ovascul ar di seases are
selleetadefdom the group consisting of cardiovascular diseases, diabetes,

diabetes-associated disorders, inflammatory diseases, immunological

disorders, dermatological disorders, oncological disorders and CNS disorders.

27. The method of claim 26 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.

28.  The method of claim 26 wherein diabetes is selected from the group
consisting of insulin dependent diabetes and Type II non-insulin dependent

diabetes mellitus.

29. The method of claim 26 wherein diabetes-associated disorders are
selected from the group consisting of impaired glucose tolerance, diabetic

retinopathy, proliferative retinopathy, retinal vein occlusion, macular edema,
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fromthe group consisting of acute stroke, heart
failure, cardiovascular ischem a, thronbosis,

wa@bésnomsé er osi s, hypertension, restenosis, rePCTOPHDNY17375

of prematurity and age-rel ated macul ar degenerati on.
25 28. The nmethod of claim26 wherein diabetes is

sel ected fromthe group consisting of insulin
cdaiemyepathyi aephrepatitydad peutopatith- i nsul i n dependent
di abetes nellitus. 30 29. The nethod of claim 26
wher ei n di abet es-associ ated di sorders are sel ected

30 oOMtREMBEHIEPOCAEE 36 W@rein ihfd@niatdryodiseasss are selected
tol erance, diabetic retinopathy, proliferative

firoen thegecupyconsiatingnf viasrwlap permerbility, ifemmptieuarihmas

HEURA PRI TR A HESISET L) 50 The. met hod of ol ai m 26

wherein inflammatory di seases are selected fromthe
group_consi sti ng of vascul ar perneabi| i né | q
inf | dieamietind aikeAm 26 svhareimimyaoIgoicRt Hispelers gre selecte

RSl G ity ofap BRI e iR, SV B FXC
ra6aglassd ingmaholbyiabgiserdersi ssue rejection, H V-1 and

PKC nodul ated i mmunol ogi cal disorders. 10 32. The
nmet hod of claim26 wherein dernmatol ogi cal di sorders

e | @rel selected
s L0 bLPE 28 UM JORTUBIdIL ool g8 soie
frdrarteé grous obgjstirg ofdpsiadis, hairlessehd bakinessom 15

the group consisting of cancer or tunor grow h,
proliferative angi opathy, and angiogenesis. 34. The

%@t hO‘Ehé’Fné%h@a B 3Gini1reneh&reieBhedbgirel dieurlesy skeBelected from
Isorders are selected fromthe %‘ oup. consi sting of

tbbrgraup cpasisting oficaneartor dumar growihi, Pegisrative gngiahatine and
neyr odegenerati ve conditions, denentia, Al zheinmer's
YIS pod di sorders, schi zophrenia, nanic

depression and neurotraumatic, cognitive decline and

i schem a-rel ated di seases (as a result of head é.r audm
. t r e imethod of cleRiZ® \yhemy_entral nervous system disorders are

selected from the group consisting of chronic pain, neuropathic pain, 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).

35.  The method of claim 20 further comprising @ method for use for a

compound of claim 1 as an adjunct to chemotherapy and radiation therapy.

36. The method of claim 20 further comprising administering to a subject in
need thereof a therapeutically effective amount of a pharmaceutical

composition of claim 20.

37.  The method of claim 36 wherein the therapeutically effective amount of
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25 35. The nethod of claim 20 further conprising a
nmet hod for use for a conpound of claim1l as an

wa@dadposnaisdés o chenot herapy and radi ati on t her apyPCT/B82004/017375

The nmet hod of claim 20 further conprising

adm nistering to a subject in need thereof a

therapeutically effective anount of a pharnmaceuti cal

3 phaompositidab nompositian raf 2(aim370 isThemnaidud @.001 aigtkgdap to
erei ) the therapeutically effective amount of 86 WO

%@@%@@@‘%&?M US2004/ 017375 a 'phar maceuti cal

conposition of claim20 is from about 0.001 nyg/kg/day

to about 300 ny/kg/day. 38. A nethod of treating or
3%el | Amaeihed of tigiadiog @samellasatinglafdisnrdenselgeieddrors the group

onsi st i _ . ) Cated di .
G oidhr REEhERI € RGP ROl diserderse
oREdlogicandisyRess e cenmral savEas SysterPHisbHdMs comprising
adm nistering to a subject in need of treatnent ‘a

atvainigieling dapIspbigat drheed of feptmenioa therepawliaatly effective
r ). 4 .NRR2 Formula (I) 10

%@%#ﬁfé{fb{ng élé‘pé’gjfg&ﬁ }égﬁ?'t he group consisting of:

hydr ogen, Cl.8al kyl, C2_8al kenyl, C2_8al kynyl and C3_8

cycl oal kyl (wherein al kyl, alkenyl, alkynyl and C3_8

cycl oal kyl are optional Ié subgtityted with one to two

15 substituents independ y cted fromthe group

consisting of -O(Cl.8)alk -0 (C1. 8) al kyl - OH,

-O (C1. 8) al kyl - }é‘p ) BBkyl - NH2,

-0 (CL_8)al kyl -N . A

-O (CL. 8) al kyl - N[ ( L.

-O (C1. 8)al kyl -S-(C1.78) alnNey! N

- O (CL_8) al kyl - SO2- (CL. 8)lal kyl , R2

-0 (C1_8)al kyl - Sc»-NH2, R

-O (Cl. 8) al kyl - SO2- NH (C1_8) al kyl

Formula (I)

wherein

R' is selected from the group consisting of:

hydrogen,

Ci.salkyl, Co.galkenyl, Co.galkynyl and Cs.s cycloalkyl {wherein alkyl, alkenyl,
alkynyl and Cgs.s cycloalkyl are optionally substituted with one to two
substituents independently selected from the group consisting of
-O-(Cq.g)alkyl, -O-(C1.g)alkyl-OH, -O-(C4.g)alkyl-O-(C.s)alkyl,
-O-(C1.g)alkyl-NHz, -O-(C1.g)alkyl-NH-(C4.g)alkyl, -O-(C1.g)alkyl-N[(C1.g)alkyl]s,
-O-(C+.g)alkyl-S-(C1.g)alkyl, -O-(C1.g)alkyl-SO2-(C1.g)alkyl,
-0O-(C1.g)alkyl-SO2-NHy, -O-(C4.g)alkyl-SO2-NH-(C1.g)alkyl,
-0-(C1.g)alkyl-SO2-N[(C1.g)alkyl]z, -O-C(O)H, -O-C(O)~(C1.g)alkyl,
-O-C(O)—NHZ, -O-C(O)-NH-(C4.g)alkyl, -O-C(O)-N[(C+.g)alkyl]z,

-0-(C1.g)alkyl-C(O)H, -O-(C1.g)alkyl-C(O)~(C1.s)alkyl, -O-(C1.g)alkyl-COH,
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20 - O (CL_8)al kyl - SC2- N[ (CL. 8) al kyl ] 2, -O (O H,
-0 C(O-(CL 8)alkyl, -OCO)-NH,

wo B 0SOa@s3tNH- (C1. 8) al kyl, -O C(O - N (C1. 8) al kyl »C1/US2004/017375

-0 (Q_8)alkyl-C(OH, -O(C1.8)alkyl-C(O)-(CL.8)alkyl,
- O (C1_8) al kyl - CORH, 87 WD 2005/ 000836

PCT/ US2004/ 017375 - O (C1-8) al kyl - C( O) - o& 1- 8) al kyl

- O-0e(C &) alkkyC (@X Oy Quimlkyl, -O- C1 g)alkyl-C(O)-

o Pc@@%‘ﬁ'*#@@* RS s o b
- QSN balBi0,H, 8@)2? (So)8ksl KT{0)-NH,
Nw@sﬁ; kb &)@Iﬂvl QR @afakwuy i$H, -S-(Cra)alkyl,

;S -SEE G E &€ patkyi-0-(Croalkyl,

- S8, %)@lkwad) (O §)alkeyBIH, kﬂ ccqg%alkyl -O~(C1.)alkyl-NHj,
- | kyl al
g %dﬁ@%%y 181 g)gi%i\&i @51 8)Nkb4»(C1 8) al kyl ,

S G a0 QRSN R S0, e

- SOSOYHE s)ﬂQﬂ 180 £ BH,3)SO K WH-(C 802N, GSIDz*%\)[Gﬂ?kMélk?l]z amino

am no 10 (substituted with two substituents

i no(@pbamgtﬂd \ylt@, tve stbstitieois independanily ssberted fiomg the group

P S SR LSS S oomon

- - INfEINHE

: ( C?[C@ élkgub %H%E |k;(|C-’kCE)gﬁ ;lébr N (L) ARALNML(C g )alkyl,

- ( C(C8y) a'WVNE(S'I(BmkW])ZH(@yb),alkyt§a)c1(s()ﬂlk$%_|_6¢(@/I-(,C1 g)alkyl,

- QOGO ME e i %@ﬁmwkwk
SABAH GHalR)!; S@% NHSEOMEEIC B)alkhy L$©2—N[<@Leb%ﬂ<

aryI and aryl(Cl-8)al kyl (wherein aryl is optional

S ubEX(N-dHel anyil mnd aml(aCt Qatkiyf Geharelrsant iseoytionally substltuted with

i ndependently selected fromthe group consisting of

haI Qfgeew thege sabpstijyenteindrpansiently éﬁia%eq opsthergrosg consisting

0 I 'iq%\gg%]u 18ﬁb@{ﬁg§@ﬁ|k§§f:&e%fﬁgpa ﬁk&n% ﬁti@%&a@a‘f@st@@nm
(hyiﬁ Aot ﬁ?wr%grﬁ?(f18%tﬁ)poaf‘°fﬂ%l K9 By, haio,
?Kﬂ‘e‘?‘é?‘w(?é% 1GHRIPSESL RN S AP S5

optAigsp), byawlzﬁévow ﬁsidw@thyhnmra)e oxb OhétBr sy cRu eI émtﬁﬁéferoarw
| ndependent Iy selected fromthe group consi'sting of

(@ eewin, héi‘éro&?blypé?/l amdl istefcairpisdretoptietlaly stibdtitdted with one
substltuents selected from 25 the group consisting of

hy dodbese &l’uﬁstlmsrsairldﬂp)endeyﬁyleelehtdd)from the group con5|st|ng of
(hal o) 1-3(C1-8)al kyl, (hal 0o)1-3(C1- t) Xy, hydroxy,
hy o estyG1C gyaday) agiep (substituted with two substltuents selected from

the group consisting of hydrogen and C1.salkyl), cyano, halo,
(halo)q-3(C4-s)alkyl, (halo)y.3(C+.g)alkoxy, hydroxy, hydroxy(C4-g)alkyl and
nitro)},

-C(O)-(C1.g)alkyl, -C(O)-aryl, -C(O)-0O-(C+.g)alkyl, -C(O)-O-aryl,
-C(O)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1.g)alkyl]2, -SO2-(C1.g)alkyl,
-SOz-aryl,
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nitro)}, -C(O-(C1-8)al kyl, -C(O-aryl,
-C(O-0(C1-8)alkyl, -C(O-0OCaryl,

wWo 8(08pedsss ( C1- 8) al kyl, -C(O -NHaryl, PCT/US2004/017375
-C(O-N(C1-8)al kyl]2, -S02-(C1-8)al kyl, 30
-S02-aryl, 88 WO 2005/ 000836 PCT/ US2004/ 017375
het erocyclyl, aryl and heteroaryl {wherein

W& Y1 arkl NétePohyNBLISS@R Mbted targnahd Weteroaryl are
stltutgotlyvmth one to ﬁ/wree SubStl(ﬁngﬁtS@ i

i nd;@pendlwumtmﬁbéw*&fdoné tcothredaeugshtupntsandepemd@tlyfselected
Cl 8al l%/e C2- 8al k

¢eepP- B8 'Qékcﬂfl aﬁﬁél@’m (§ g¥'5|qéygplkoxy
EopEiop e e ot e,

SOfZ(NH) BI)HzL l@do )-NBeZ-Nykyl; sb(D)NHE(Cca)aﬂwah kpH, -S-(C1.g)alkyl,

subSOP GeRDO et Herl g vt Bcdatk o Gz, amino
cor(g ?%}ltﬂt%p%;tl?@ g?@#gu%}ﬁgﬁgﬁér&e@y% é‘:g@’ P ¢ the group
- Cldghsfatif bfﬁifé'id%i( @r @'%alke Io)a3| o 9@1 &mll\?gyﬂyl -NHa,
 SOB( M Gl KON D mwmé@)a?dww LAOINF-Crojalkyl

subgﬂé N@d &J@qgﬂﬂtv% é%@l F&X{ n?b%%p @J{qo(d s)alkyl,
sel @2%1 ((f.?{ %glkggfﬁﬂa Q?H\Hggﬂﬂ—ﬁz Séfhn’ﬁ) @, %Xlﬂ lo(ﬂ\ﬁﬁereln amino is

alk gal'kynyl, al ky
C(s@bSﬂl@lecBMh kwb, sub@(n@)eﬂ@ inGep smaémw seleét(e@)frdﬂhﬁhe group

0)-NH (C18) al kyl, 15 QO -N 2,
- St @ﬂaém)yﬁrogego@ e bt B IR C patn

( ﬁglé-p ‘3%1@%@ a?ﬁ d)f(fj‘(@(%%gﬂc@%%pgg éﬁ% Nltlf(b% alkyl,

hydOQGDy-N[(r@ﬁd»,r)aikyilzCEISG)aCky)lalkyh| saz Nldg, 502 N (Crs)alkyl,
-(C1-8)al ky het er oar #2
- GBIy s atkotie rodir GUNH) b ooy anos Bplas (Ealobrobr-ORkyL-

(e A o egz SIS e A aky-ayl
d h
o sl Erp R RIAORY 5 2el cted” from tne

group consi sting of hal o, hydroxy am no,
4a|k|amno di (C1- 4)al kyl am no, Cl4al kyl ,
igae gtqd frqmathgp;[ougq cengiping of C1 galkyl-Z, -Cp.galkenyl-Z and -

& R e 7 @%5& ?é%éﬁ*%ﬁw?%@%rg fisom

2 téptbnally substituted with one to two substituents independently selected
from the group consisting of halo, hydroxy, amino, Ci.4alkylamino, di(Cs.
4)alkylamino, Cq.4alkyl, C+.salkoxy, (halo)s.5(C1.4)alkyl, (halo)q-3(C1q)alkoxy
and hydroxy(C1.4)alkyl;

Z is a 5 to 6 member monocyclic heteroaryl ring having from 2 to 4
heteroatoms containing at least one carbon atom and at least one nitrogen

atom; wherein Z optionally is substituted with R;

R® is 1 to 2 substituents attached to a carbon or nitrogen atom of Z and each
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30

het er oat ons contai ning at | east one carbon atom and at

| east one nitrogen atom wherein Z optionally is
wandwsodsas ed with R5; 30 RS is | to 2 substit upor/gs2004/017375

attached to a carbon or nitrogen atom of Z and each

89 WD 2005/ 000836 PCT/US2004/017375 substitute is

i ndependently selected fromthe group consisting of

hy diubgtlute is iodepandsmtly seBectad ficemtie gratp. Gandisting of hydrogen,

S AL £ b et AR S 8
:g(() gx%ﬁocggs glalkwl-(béb N&%Zd'\ﬂ - &Qélg% Kﬁ(opﬁ@(@\dﬁﬂwl

- (e @)& be)am%)z S(@l(@l)aéalkyll NfﬁsawymH C1.galkyl),

(&% Hoprtedk Serge Ity é?é’%a?@?ﬁ‘hﬂxicw‘sgﬁgﬁeigmlkyl-

ancN QG A - g bmylem Y4, - @4 g)alkyhglrpr-éwl sg%; Dalkyl-aryl,

when R5 is attached a carbon atom R5 rther

selhstereary! cogh{Ghes QHWIJBG’@WQN%U ng of Cl 8al koxy,
W&ﬁ&éb%\h&%%hﬁh% kﬁs attgu?he @ a c?rlgocﬁl | I-IQ‘yIs :further

cyano,
s ulsetédtedt from thﬂj@rmlpdﬁmsis}’ ing &f eCt._galkdxyQ n((hl‘gf)algbwmaloh 3,

cong&la $3%Vg)alkyl )(/;gj %EW%QF%%""W@@@)/WC% 2i)’flg’t[ro

-CQ(O)-(Cl_8)alkyl, -C(O-0O(ClL.8)al kyl, -C(O-NH2,
- C(0)-NH(CL_$al kyl), 15 -C(O) -N(CL_8al kyl )2,
RSE1 (2_sBipatitugnts indepehkintly Sfl@etsb(feim 8hd kydbyp conS|st|ng of

 SHhi Gl o S S LSRRI, O
sel. e@@E@bman@r be(® y @Jm gmyust@@l Nﬁéflmgbqgmgm _salkyl),

Cl_8
- CLO(®)- @(@)IExlm %()Da«@yk alkgh -SONH,, -SO2-NH(C1.salkyl),

- crepeiiee kg N Ui i gy Cuc sk

-S-(Cl_8)al kyl, -S02-(Cl1.8)al kyl, -S02-NH2,
$02- Nt (CL_ 8)alm SOZ-N$C1 8)a| kyl]12, am no
BSaaéthar@eadwqe antly seleaied froue iesgliot@egsssissingl of hydrogen,

I f
o1 Gl M &R R rt . C O Bk ekqlen
C(—ODQHQC&))BO"% 8)@ Ryl @& (Q)-NME, CC(RHING, -C(©§ -NH-{EEs)alkyl,
8 EIEI- C1 8%al kyl , CE%) @Cl 8) al ky )@}
S0 @ alisyl]z, Sl o-Sq =P { C1)3)K kPO2-NHz,
k
i RGP Gy AP, SRRy Rk A Tosybstitipd ity
U Weybstituents independently selected from the group consisting of hydrogen,
Ci.galkyl, Cagalkenyl, Co.galkynyl, -(C1:g)alkyl-NHz, -C(O)-(C1.g)alkyl,
-C(0)-O-(C.g)alkyl, -C(O)-NHj, -C(O)-NH-(C4.g)alkyl, -C(O)-N[(C1.g)alkyl]2,
-802-(C1-g)a|ky|, -SOz—NHz, —SOg-NH—(C1-8)aIkyI, -SOQ-N[(C1-8)aIkyI]2 and
-C(NH)-NHz), amino-(C4.g)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci.galkyl, Ca.salkenyl, Cogalkynyl, -(C1.g)alkyl-NHa, -C(O)-(C+.s)alkyl,
-C(O)-O-(C.g)alkyl, -C(O)-NHj, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C4.s)alkyl]2,
—SOg—(C1-8)aIkyI, -SOQ-NHQ, —SOQ—NH-(C1-8)aIkyI, -SOQ—N[(C1-8)8"(Y|]2 and
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substituents independently selected fromthe group
consi sting of hydrogen, Cl1 8alkyl, C2.8alkenyl,

wa@2008abdsgeryl , - (Cl. 8)al kyl -NH2, -C(O) - (C1_8) al kRgt/SB04/017375

-C(O-0(C1l_8)alkyl, -C(O-NH2, -C(O-NH (C1.8)alkyl,
-C(O-N(C1_8)al kyl]2, -S02-(C1_8)alkyl, -S02-NH2,

- S02- NH ( CL. 8) al kyl, -S02-N(Cl_8)al kyl]2 and 90 WO
2005)/(NBOIEE,)PETANE2 06/ (AACHAC, o)Ay {B):.o(Cyamoxy-,
hal o, (hal o) Cl_8)al kyl -, (hal o)1 3(C1_8)al koxy-,
hydi)@&f‘yxy Hnydrcwi@ bl Ry, arvhi {€ os)alieA-RIYl, heteroaryl and

8%@“&%6%5%%%2?;? ogrz\lndagﬂar maceutical ly

acceptable salts thereof. 39. The nethod of claim 38
wher ei n di abet es-associ ated di sorders are sel ected
andmheraagedinsly aesertabiysalts thepedfr ed gl ucose

tol erance, diabetic retinopathy, proliferative
retinopathy, retinal vein occlusion, macul ar edema, 10

car di gmganethod, ofrotainT 8 athyeiartialnetes eabbintedtfisoidets are
met hod of claim 38 wherein dermato Jso gi cal disorders

aFlecias T GPUCORESHRG ah reRAl CoFisgoo olpeadipel
er{oga‘grﬁf‘ ﬁ?&lﬁepﬁv@r}ggﬁ%p g)é%tlngh?elﬁ%EB&g é’?‘f n?écﬁl'lép gd%ma

I cal rs are selecte rom

gadipmgopathy nephrobatmmmi neuropatiyr. gr owt h,
proliferative angi opathy, and angi ogenesis. 42. The
nmet hod of claim 38 wherein central nervous system

gfbsor dekSnefid FLISH] §9Mﬁ1@r&h%rﬁf?ﬂ@ol%%‘épdﬁeﬁ%r§@ré‘Qelected

chroni c pain, neuropathic pain, epilepsy, ch ronic
lfr@m theegronipramisiating@igisoriasis, haie fasstarg baldpass.ner ' s
di sease, nood disorders, schizophrenia, manic
depression and neurotraumatic, cognitive decline and

U3 chemna-melRidest hifPas Wheléin @mbﬁfg\id:él dorfigrdarer k@ed from
or transient ischemc stroke). 25
the group consisting of cancer or tumor growth prohferatlve angiopathy, and

anglogene3|s.

42. The method of claim 38 wherein central nervous system disorders are
selected from the group consisting of chronic pain, neuropathic pain, 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).
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