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WD 2004/ 018455 PCT/ US2003/ 026625 PYRROLE BASED
I NHI Bl TORS OF GLYCOGEN SYNTHASE KI NASE 3 FIELD OF THE

WO DDERTI4EN 5 This invention relates to new pyrPoOl/@S2003/026625

derivatives that inhibit the activity of glycogen

synt hase ki nase 3 (GSK3), to pharmaceutica

conpositions containing the conpounds and to the use

of t f@T%JBR%ﬁFﬁﬁ%fBi &F Ay COLRRESINTIHASE KINASE 3
conbi nation ~w ot her "pharnaceutically active

agents. The conpounds and conpositions provided by

the present invention have utility in the treatnent of

di sorders nedi ated by GSK3 10 activity, such as

di abet es, Al zhei mer ' predirs eFSEHR TN VENEON

neur odegenerati ve disorders, obesity, atherosclerotic
car di Ghmstwkstiondrdaas dp mve eyrrold deyyasiveedbdtoimhibit the activity of

| ycystic, ovary s , .syndrone i schem, .a ..
B stestn prg s, ¥ CERC: 50 TR oal LR S, ogniaining the
Qd»r%%tﬁfds @h& @5 HRY usel oTMEOBSIBH RIS RRY caMPosiBMES hlone or in combination
BACKGROUND OF THE | NVENTI 15 d ycogen synt hase

wiithaasheraphaasa@ytipallyaactive iagents.h ridg rromworndraand eesppegifieny provided

b PR i Bt o S i i by i
BeabvityGhlich hs aladetss, AlAehindst dibesst Wl Yotlkat netodegenerative disorders,
resting cells. GSK3 was originally identified as a

Rbesity e athprgsclpiatic rardioyisgelal diseasgnesserftal Bypertengiop, polycystic ovary
FURBRAS, ¥uftoy, nBellid ASHiM Gt i grh i brain injury
o ependont . oyant 8. euoh al uease. t ransport .
Subsequentfy,it Bé§K63%3U¥FHQB%%ﬁ§ﬁ$%§ﬁg%§ tivity is

al so '(ﬁ,?&)?bﬂ %gxﬁtﬂ?%g%%e% é@éﬁ% iy o S8GidhfeontRt kinkdek®r which two |

insulin I gn ceptor tyrosine Kkinases
{daTdtn)s, obExaiP) haveobeensideitifiidgniNdodgettyolrendd B cheral Scie 16:177-81

(Z55h, Biter e KSR ol srns 305 e i G b 8. GSK3 was
%g inGl1P fenfliedhs a kBLQORShibits gly20sdInthhseby ﬁ%&tﬁ é))elosphorylation.

nts that inhibit GSK3 activity are useful in the
{Upeatinwin acfivationpGEKBds itagtivaeds therghyi alloadng the@sigation of glycogen

actjvity. .In additign, i.nhi.bition of GSK3 m_mcs . the

Sehtse, oo PRIl oty AEVBRPERER oB5 nikye hRe tansport
SOPSRAMRRL htyh4sB63n isheWRRBIGEIET ctiief 8 laldoninkdiBrated by other growth
treatnment of diseases in which such pathways are

ifansers fthati Wk inpulistsignal thrRughpreseptert tyradnedkisases 4B TKight Examples of
can he treat i K3 Adhi_bi p Clh .
SO0 DB RSt NG 5907, 3 EBTARBAm. 1. 305231

redgayoWstdes elas Bidchah. 75294262520 (0993)hendpr@ssnee abf Biochem. J.,
chroni cal léﬁel evated | evel s of bl ood gl ucose
BR3P Yo%k a). This state of -1 WD 2004/ 018455

PCT/ U / 5. o _
1SS SZ0R AUPSSANGAR Bl B e ot
egdimed by iGEKB iaotivitynsid additisn, inhibitoadobGEKS eningice thebyctivation of

the 13 cells of the pancreas. Insuljn i .
growth factor sfgna{ing pathevays an consequentiy GSK3 inhibitors are useful in the

treatment of diseases in which such pathways are insufficiently active. Examples of
diseases that can be treated with GSK3 inhibitors are described below.
DIABETES

Diabetes mellitus is a serious metabolic disease that is defined by the presence of

- chronically elevated levels of blood glucose (hyperglycemia).  This state of
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is reported to pronote glucose utilization, protein
synthesis, and the formation and storage of

W@ 20000i846% at e energy as gl ycogen. d ucose i s sSPOT/E82008/026625

the body as glycogen, a 5 form of polynerized gl ucose,
whi ch may be converted back into glucose to neet
nmet abol i sm requi renents. Under normal conditions,

hy}sddglyferhia R OE %iﬁdt af PRIMR HegRolutt 3h& 8P %c@fqlty tog the peptide

enhanced rates follow ng glucose stinulation, a

herining; inswlit. dbstlincis phastweed arssesrebad Whthe dorelle 0§ therpanéreas. Insulin

| ucose,i.nto gl ycogen. The term di abetes nelli .
EnteoRReL JE ool Sy FefaliEbnpiuy YERRTE: epd i formation and
t0rabbOf BarbbidfdRate ch&lgl ld%%l'%-&iﬁ@l. 1Glukseus sidredisR8RsIBay as glycogen, a
di abetes nellitus or I1DDM and Type 2 (non-insulin
thome afl delyraeriged glucesel whichs may B¢ DONYerthidabacke énto Tglacose to meet

[ B es i1 ndivi |s:with.T
el SRy SPMer R e iy it 1 erdy a both o bsa
o) exd sdt egithah@sdetastesofolionsny ighudobatstimfuiations Wflf fochtitaih Ometabolic
mai ntai n _bl ood gl ucose | evels within the
homeostasisdivcthe comyegraon iglyease igp ghicpgentype 1 di abet es

4195 P G0 5 BERAER R s

Thésehstatésomeluglt i Typk dt @ssulinslepénenteiebdentmeliitac esHaBM)iahd Type 2

s consequently useful .in_the tr t of type_ 1 .
moalbléf@@. H?RFE_QXI’Q %@é@d;@% SIS 4 NioPRs ﬁﬁ%ﬁ S.pr By hyperelycemia
36ASA RlivARIaOwith Wo“ NMisBeds! % asshahdg i 288, reduced, or

ecreased sensitivit insulin and a conpensatory
Borexistand heviels of26sudinrtbat axe imsy fficient 1t mattrinehivodgiuors, levels within

he .l atter of whi i s reguired to.ngintain rmal . .. .

cGuu gl Bl Sheva Bty o RERR $abafd W wminiration of
FPURBHeRY dbd28 'cTangdlinS @eh&hilP byl & YAl roBRNCISERe! GSK3 inhibition
beta cells, and the resulting hyperinsulinema is
stirguletes iesylinidehensigniiprovessesuitas conssapintlyauseithdn dfe treatment of type
?Ii a%e{ es. As insulin resistance worsens, the demand on

I%a Bgﬁ'creati c beta cells steadily increases until
t he pEIPps @agiabérss M ah ANGAsIRELY Wrél@d efistake ofeigles of is initially
25 insulin, resulting in elevated |evels of glucose in =
ehvsagierized. by dacrrasedl yensipapt to Hpwling AR edhicampeeatory elevation in

i : . . e : .

AR Bapsilion], 00108 & SaA 0P FBASIRL i noml o

ghebdedlenglsc almbravads tusln ldveease causeddy itirdadéd se@@itbn from the
The exact nechani sn(s)_ causing type_ 2

bl i ndness. ] . .
igrRate bl sllnmed Shresiipe hrrginptlinemip haspdefed Mithggediovascular

B
1 Eﬁ A &ﬂbgsol)f‘&ﬁbétg&! &t qﬁsuﬂ%ﬁ%ﬁaﬂ%&ﬁ&{se AR fhe pancreatic

ose production, 1n addition to I hadequate
bets wkllnsteadilyomseasdSivatihthe pamdichs cat nohenger erofideeadequate levels of
ineffective, therefore th jarity of patients .
PR St e S oot O, Bafo5%: it dhe cHiprbn Litmaely, overt
RY PRk cdiiaP a8Y © Ay p @ ipidOiaS | b, NEealn91t6 S MONRhsthtitfy long-t
c%ﬁn'p%?%at iaons ofglpt hg di sease. Many n%gti ents canS btgf‘g ong-term
tomplications associatedowithaligbetss, invdudieg gadiciascular disease, renal failure

antj~dj abetic -2 WD.2004/,018455 PCT/US2003/ 026625

5t hEARDE] i piett PSORRTHY CURPEIILS S4D: 44 ipeyebut resul
il Skhphifed §4ticdké QfansporTRice Skélbtal SHJcRNY%hET BRred§ddd hepatic glucose
i nclude nmetform n for suppression of hepatic glucose

pioduetéan, o addifien te irpgpquate biselin aespprgsul Pistasp meqdificdtiogs are often
{h%gfegt%}e', oﬁferel?gl%pltﬁee &%gnﬂ; 'c; thtingts tlri'l(ta’l‘?neate e?etq%iresgﬁarmaceutical

intervention in an effort to prevent and/or slow the progression of the complications of

the disease. Many patients can be treated with one or more of the many oral anti-diabetic
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40% of di abetics are not adequately controlled using
t hese nedi cations and require 5 subcutaneous insulin

WO pgogois46h1s. Additionally, each of these theraptEESiva®026625

associ ated side effects. 'For exanple, sulfonylureas
can cause hypoglycem a and troglitazone can cause
severe hepatoxicity. Presently, there is a need for

1aBR QY. Wofodhirebd Qo hERAL h1i9f t E les of
Beeltsn BfbilaBRY BAGAE Mok %0 HERAITRRALL sporgtion, | Examples o
@3fﬁ’ﬁy1un¢a iugs mmlmleme:tfmﬂms fqr msppremcde@ﬁémlbam ghlcosaeprséts:tmn and

n 10 i s con uentl he, tr.eat
BPlitgasmen Sn iRnRE it Hecisatian o Heapit e AR of these agents, 30-
h@)%hbf" MabefidsSak’ At &RJuAYIIEHERNER Must} ﬁle’é‘@tﬂléﬂ'fbatlgﬂéa and require
thiumion has recently been reported to inhib
mqgtaa@qusumu}an nzaeemqnsetAcbjmonaMcb ?f éwsgtl@ra(m@g@); associated side
924 h b ted to h
SN ERE Promale DDA T Py F BPdaioctR Y Togtifgaone can cause

PdvefdTBerdhoiGEISL [PeMehlly, thBkr Bas el Y&O8EH 4Bl lkRoved drugs for the
got entiate insulin, up-regul ate glucose 15 synthase

eatment §f prediabesiconi didbsiepaioptsogen synt hesis in skin,
|
T8 A8 S o AR s D s o

iiaC(tdn‘sequjéntly m@tsfal bl thelteaahar odftypd 3 dibetsse Rednieddte obtined using
on.nol ecul ar targets other than GSK3. The. purine
Hﬂlalnagsa#s.R;aﬁflaﬂb@V@Pmenforauh%naﬂ%KsThenmmmpomn has recently been

koo U 36 idlibiE K P el CORfh SHNLBRIS 93¢ -9 (1996). Since 1924,
ant agoni zes 1 nacti vati gl'ycdgen synt y
gthuﬂagms lxed repartqolr s have Qtﬁldlabetlateffectsemckudiﬂgsthe ab111ty to reduce
uck er-lsley et al.,, Biochem,J 292:85-91 i
opt el ingrease ghycoganetRiakes gaierbate gngu @guy-regulate glucose
@ract%%ﬁofWQMHQaf@gl S8 BREReRNAVEKHO n'nﬁelebéﬂd fat cells.

ot her serine/threonine and tyrosi'ne ki nases. Massi |
Elowalver, lithiian hesmdt bzed widkdy 8ccepted Jeir) use @m theghhibtinmdi |GSK3 activity,

ARty beeaud® of S SR e B G i oriit B S it Jhen GSK3. The
PhREE ahdlof F-15abtuBErcRIS Sh1R & G|SK39ﬁ{h%1ﬂ3|r LRG R Ntidhlates glycogen
normal  post prandi al bl ood ?I ucose levels is nore

arithasisand akaganizos mcﬁnzaqtlng 0 slypogﬂ;l synm@efr by giengan andryasopressin
ddi
RO b PR RGN B AR A Bl P8 S AR Aneppion e ol

BiRhbMJEPENUEIE (199?45 5SS tfli@rcohﬁ@un&l Q\d@ kIgp ﬂ%éﬁ sitfwn to inhibit
macr ovascul ar _conpl i cations of diabetes nellitu

piber serine/ thegopines pnd dyrasing ingseh  dylpssdioongt al., Biochem .J 299:123-8
?ﬂ@ gacodynam c profiles have been devel oped which
t PPHG |, These include insulin lispro, anylin
an aI oguesof thd mair glalcinsthe as@aganiend iof patsenddrith diabetes mellitus is to
glitinide anal ogues. Insulin I|s ro has_a nore rapid
6?1‘%%‘{@ l&?Ofgsle%%fr lswis ayfesedp noam a?ﬁpe?ﬁ £- &1 gFRRlyobtaining normal

??%@]%éﬁglt WhibBg T %g#ét)éer Sfé V\%@ A (1) D g%é Ndigfidh1C! ihdh € Bbrmalizing fasting

he use™o 18455 )
Hgﬂ'e‘rgISQﬁﬁﬁl 026 GdBitionn sohe replidespologivak stndeas sa;ggestl thate gostprandial

BB SACE bR w5505y RS o e

E@@l(ﬁﬁﬁ@r dfsmﬁcr%{?z%(:ﬁl‘ar %6ﬁ1bﬁé’atioﬁ§ i ﬁ%éﬁ&phﬁllﬁ%ntRecenﬂy, several
ch, when given before neals, stinulates endogenous

drvga Iwith d;&@m pmaawdynhmweprgﬁbs ey beedideveloped which target PPHG.
,Iﬁ{lg an)f M, Bt fsglloo ng’myl%maqlaio%%gsl | lekél—sgﬁlrcgsidase inhibitors and
meglitinide analogues. Insulin lispro has a more rapid onset of action and shorter

duration of efficacy compared with regular human insulin. In clinical trials, the use of
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5 and repaglinide are associated with postprandi al
hyperinsulinem a. In contrast, anylin anal ogues

WO e@oe84PPHG by sl owi ng gastric enptying and de¢T/US2093/026625

of nutrients to the absorbing surface of the gut.
Al pha- gl ucosi dase inhibitors such as acarbose,
m gI itol and voglibose al so reduce PPHG primarily by
f LS SRED AR ISP DL FIVIETERS o reduced
ﬁ% lﬁggq]glaw}{eggodsggoca sor ptnlgénb Yanasa lefIlslzf a recuice
ﬁm:h:hahue &f hypogdipckndi® @pisbdesNo Repaghid{ds) a]ﬂ@glﬁﬁudeThml@é is a short-

i nhi bitors of .the t inventio

at5ige InsBHa P Pico ABFR AV MR WHPER oo BBt shly Hignlies endogenous
akane sedrEthQ @nd 1SS ptpRhdiRPRI R ?&inﬂl: exMﬁSﬁQ' B6@hdulin lispro
as well as in the treatrrent of fasting hyperglycem a.
AL(ZHEIaB/ERﬂSaBI 8EpGEeESKh pestpriagdial hmﬂnne@lmemla In contrast, amylin

oy “2uB O BB BAAC sEpBaRe AR Buf S8 ficnss o e

Ablodifg @M&&Qﬁ"’cﬁ@bﬁr Aﬂbl@é‘-}?ﬁ&osi’das@ﬁhm*ﬁﬁﬁ@ kakl dsYacarbose, miglitol and
processed formof the a oi d precursor protein (APP

yoglihoise adpo Btegngq 8PHG p@g@pb@ by Bnigrpring gvitth éhe carbohydra)lte-d1gest1ng
L M e e

Do 183(3): 27383y Thk GBI efhibiespbokhd meeat irtienidsroieialso useful, alone
GSK3 is _one of a nunber of kinases that have been

PBUR COmPinshion phEh the ragents seh fortip 2806 Mothg freabment of, gostprandial
ﬁgﬁé}éﬁ%mﬁ' ds llczﬁqlg ﬁfétt?era'trﬁéﬂt%g ?%sgﬁglg%ﬁqulycéﬁﬁ is the

I hase enonstrate s In living
MZEEMEIRS@ISMS Lovestone et al., Current

Bi ol 0 4. 1077 86 and .Brownl ees_et al .
Neur o%éﬁfs B0 Spvttabis b iologiogl PaEpYATetelaling, to pfpbeimer's disease
&?gz radl atﬁ:ct kh 01('%1@1 feMRGKS ABUare extracellular plaques of an

osphory nintcells. Stanbolic et al.
ﬁhmcrrmaﬂy l@mﬁew;i anﬂ 66 mesamﬂg%precﬁmrq)rasi(s(ﬁdbﬁ)g 0 talled B-amyloid

Pgﬁt&f o@t ‘é’hg E]h ?Hzrgergoo E Elag];ngg% gl{lll br{angl%s containing
Beg&nhbiycal tﬁlarﬁ’éfﬁ @ﬁ@l‘"} RO ¥Fnsi Q&ggﬁmw&sﬂ{&?la%ttﬁu protein.

anot her key protein in AD pat hogene5| S presenillin 1

(9388)is naledsioimbce of ineses oA B6596 Surgsaiphoumylte ta proten i

o B e R Rt o, P S YR e, g Kinase ao

td@l@lbnétfh@ed toLioatRis 1H$ﬂv1rl%§&ll@ 1aR8 il afichalgor onids@)hé |els/ aIt CCui vent Biology
GSK33 and potentiate the pho horyl ati on of

it R -86s(18bnand Brawdeesaaval s Meprorepsrt 15201 3255 (1997) Furthermore,

lﬂpatoéﬁgétﬂelﬂegs tnet{;]}?%lélb %Po(ﬁ:g? ?z{ﬁ ﬁ%%m %ﬂ%%l%& Hf&elmmbohc et
Rt lﬂ:ﬁré%@zﬁ&gy 7&26&419%996)@ tThme | GSKB- auitvitni may Scontnbute to the

targeted for radation on phos hor lation by GS

aeraf@amfé@u@fabat tAngles pRd eapspauendy i-figease Progiesgipn- Recenﬂy it
/

HEESAOH 35 B SRIPIZERL Sy NGO 1y oD pposs,

ppoptitisi (PSIJo Takashend btya,l W%Mk%ﬂdcﬂa%)o lMuthtlons in the PS1

GSK3 th nmut ant  PSI u ced

B oo TBSFESHCHPRUIE O/ ot 1 BUBPRe ISy /fepRastrte that the

ki’ﬁL{%ﬂ’csPS:lf foRindbihd Morf hﬂ?ttb Q}ﬁl@m %&eﬁtth%e fieSR8Fhorylation of

related increase in neuronal - deat Consi st'ent

v, whii ¢heis boBndiogbe S@N weon thPSlias been shown that

'nj eCtInt%pest%glﬁlﬁuas also bségrll’] eown %ha{1 anotherQ?SeIG tsjlllb%ﬁ'k’tsé, Jg-tc]:gtém'n, binds

~ to PS1. Zhong et al., Nature 395:698-702 (1998). Cytosolic B-catenin is targeted for

degradation upon phosphorylation by GSK3 and reduced B-catenin activity is associated
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pat hol ogi cal effects of B-AP on neurons in vitro,
resulting in a 24 hr delay in the onset of cell

waleaiiis4Fakashi ma et al ., PNAS 90: 7789-93. (198G)/US1003/026625

these latter studies, the effects on cell-death are
preceded (within 3-6 hours of B-AP administration) by

a doubling of intracellular GSK3 activity, suggesting

Wit iddreaRElH deh@ivity eR&irbsal "BARARS SHA PN RYduEEd | ﬁh%i&ﬁ? eapopt081s
GSK3 activity. Further evidence for a role for GSK3 in
M$®upmbmmmsm} asmv;latlobsﬁr GEKBRrwithh mutarteP Pr otayi apcount for the

RSP R 9 4 SNy e B SR IR 1y 255! oF S 1-mutant AD

p@tsérﬁyﬁﬂptbqa@ dBkase lt@l@feﬁﬁh@@&s‘é i fnetMn¥iSeelln@iati| Chiisdtéht with these
tissue. Pei et al., J Neuropathol Exp 56:70-78 (1997).

shssrvations itleas dren shown thatinjesbemoEHSKA antisanse hatrmep sanse.dlocks the
g%ﬂS@E{cﬁgéfge%gh}ut‘i{ | ont“h‘%‘ &i@n&ﬂ,& Yitfh %&gm}lgr%*%d lﬂh%el?dyt if'the onset of

astyHentld Tgkaskitiasnal. MNH&QGWQ@&PPB (199:£)a\1ﬂﬂﬁese Rhﬁeﬁhtu&ibs the effects
al Nat ur e 423((&@) 435- 438 (2003 Si nce al
BA 6@1&1516?% a4 PEeCe fw&l@. no hows ofrB-Ad ‘Eﬂéllmtséifﬁ’fé%?)e‘?ﬁ a&publmg of

éﬁdlgr S Xcﬁ\?tﬁg sﬁg%estl I'qug' il Q&Hlﬁ%ﬂ EKABEO YR Snisms may

a reduction pl'aques an
n&:masé QS Acivity. ﬁhrtbbxeaad@nd forsa uﬂeforl G$K3 tilAD is provided by the

B%eat ment. of Al zhej mer's di ae%ei %HER CNS
SRS S AU PP O PHSiOR IO Bt &1 G Fhien hfpecific activiy) of
%Y |bReraalavey SE%efnepéS%s al!)tgﬁgnan's%b%)ftaﬁ{s thRD ¥ Siormal brain

of lithiumto treat bipol di sorder  (nmani ¢ depressive
Syswer Reie) al., TiVesrgpdthal Fadp 56:'&5?)3)(@97) o lithiummy .

(r:_\te T LF%@’V? g’fﬂlrg%/ﬁgl nyarltnqu %gﬁlﬁiﬁ)?{vrfﬂm% t&%)elétgg tgo&%atlons of lithium,

" BNt G'SKSCﬁﬁﬁ‘tﬂtoP eploBk AN RroduetiédF A-RB BRthteferidg) A amyloid

support of this notion it Wwas recently shown t hat
pmcwoap@telarﬁ&ﬂbple@lvagg ddachetla), Newue 423(22)1e135 438 (2003). Since

LR cSea iR Uy Dot (e o hIn b By nepsg Bl taneles
(hi8dn P ESKB GheviissTbéiy wvédubtion iliatHylcla ((jbwqdeg rand GR6Rofibrillary
inhibitors may act to treat bipolar disorder is to

fangtescand it peetalin thetsratmentd dvldieimens dipasse.ed to
hefEReNYD (?['@DlEﬁgel s of excitation induced by the
er,

neurotransm 0 glutanmate. Nonaka et al., PNAS

95! 2 2ddifei to( the @fpcts GF Littauratdesdribadd abelve) eheroisad long history of the

excitotoxicity is also helieved to be a major_cause of
H% b didlyy Wercaﬁe%ﬁqb@g dil%&ré%r e deprspdveaiediemel ychpis clinical
r [ n
Bpbier®) ﬁ“@%é{‘%ﬁﬁm Fan FhRITBRL, B BSR3 MEY R{fhe ctology of
bm@shsoedq]jj ot winieh easd GRKBIiinlgibitersaofiblcheorelévant foethat indication. In

chr oni ¢ WD 2004/ 018455, PCT/ US2003/ 02662 ur onal
&eofst@éﬁlopﬂnaﬁ‘@%ﬁa@g@ Y bW dhaq v ?%rangﬁﬂer g commonly used

h‘ir'"’thé NegdeRert: o difd1aS QRofber, MsPRlso 28 SGSKaL ﬁﬂuﬂﬁﬂen@h%n et al., J
anmyotrophic lateral sclerosis (ALS) and nmultiple

dekchenistry NBy132TH30a6.999). Ame Gechatism tSowhichglithium and other

t |t
G ORF0E by 2T Bofeh Sl fifiten 1 1 Absrghes 8¢ Semwizal of nourons
E&Bjé&&ﬁg@ NEelahit 151 efas Sof 5xd1MNbi|1\|E1nE?@EE|\|E&AtTk%urotransmltter
GSK3 hoN{J)hor ylates transcription factor NF- AT and

pharpates Nonakaestpdy, t PNASPS: 2642-2647 (1998). Glutamate-induced neuronal

excitotoxicity is also believed to be a major cause of neurodegeneration associated with

acute damage, such as in cerebral ischemia, traumatic brain injury and bacterial infection.

Furthermore it is believed that excessive glutamate signaling is a factor in the chronic
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the nucleus, in opposition to the effect of
calcineurin. Beals et al., Science 275:1930-33

W@ 199/0)845Fhus, GSK3 bl ocks early imune responBET/YEI063/026625

activation via NF-AT, and GSK3 inhibitors my tend to
permt or prolong activation of inmune responses. Thus
10 GSK3 inhibitors are believed to prolong and

ROl @hRgE B@enl ATBRasds| sﬁbﬁ 8¢ AldheRhérQC H%nﬁﬁ%doﬁﬁr Pakihson's, AIDS
cytokines, "and such an effect may enh ance t

pesoeiated adenmtm,h@mﬁomqpﬂm latersl sderosis (ADS) i amdumultipter spbgrosis (MS).

%;‘ | nde.,eR & "ft ,o{;?{:’mm gg gg—y ?2 é?%o?%oﬁsg%qen ¥ (G§K3, inhibitors are

btlidved & P4 BsBfultdatiiénd i19thesd andlGth&raivbtddpgdREdtve dRofders.
in vitro and in vivo. Hammond et al., Blood 55: 26-28

INDEINE ROTENBEATION t hi um car bonat e el i mi nat ed

e AR DR ABALAB R S A5 DA Laor o

tife fuletene, @f dppotisiomto thet difastrofitaicinemil. Beath dthal.p8eBnde275:1930-33
i nhi gl tion of K3, GSK3 inhibitors may have even
Y994 Y eFhusg §H1K T Rlqcks early Gmspyneerespenssi §e9e sacsffat@KglaaNE-AT and

R itk a6 R o Pornd PATRRR: of iigune, rsponses. Thus

RISHS Wnhibéteisr b behevSﬂJM/pR;Yo@:aﬁBHE)téﬁﬂdE!\ﬂibﬁmmmotthﬁulamW effects of
been surpri Si |sco ered that en synfhase

e SR reniayt S5 octfor rypscaon RHGRIBLol Ao eyigkines for
ﬁfmér'lnﬁ&htifﬁﬂ{&apﬁr%ﬁl?de@d Mﬁﬁ’ﬁﬁo%ﬁ&ﬂz 1H%Ehéf§1t I Ves.

Accordingly, t present invention provides new

QT&IE&MSOR&E%& tions and methods of inhibiting the

?rgfj: \6/1 lu&? 358%3{1 i %{P Oglfﬁﬁf gﬁrg& ggg{s %.]; ﬁ)g?en? stimulator of

RERERPiesiAVIRIR iiR WitkS Qﬁﬁ HESivD EMaBRIoRO &R EB, Blb\bh’% @5@ (1980). In
i nhi bi tion activity of the follow ng formul a (1):

veEe Mumm@aw@hwwmcm@sz@uﬁmnmandsnmahzéﬂsotkewood cell
7
o T o e IS 7 o)L CHRD 985t e

&&:ldf‘cﬁéde&]rﬁlﬁglﬂtﬁeh inhilifo cFOBSKS) IGRKDfinhibitors oy have even broader
SO, S5 N NECO, R QO NG
appioaions. - CO-, - Q02-, -CH2-, -CF2-, CHF, - CONH,

- CONR, l. t .
al kyl Sin Cyglpﬂ yI s of %b{e a%]dtse;‘f}lg éﬂ??ﬂ‘le tﬁeﬂ{ﬁé&rﬂ(’c’c&ﬁ J%Q?y diseases, the

1dent1ﬁcat10n of new 1nh1b1tors of GSK3 would be highly desirable.

SUMMARY OF THE INVENTION
It has now been surprisingly discovered that glycogen synthase kinase 3 (GSK3)
activity can be inhibited in vitro or in vivo by certain pyrrole based derivatives.
Accordingly, the present invention provides new compounds, compositions and methods
of inhibiting the activity of GSK3 in vitro and of treatment of GSK3 mediated disorders
in vivo. In one aspect, the present invention provides new compounds having GSK3

inhibition activity of the following formula (I):
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Al is optionally substituted aryl, heteroaryl, or a
protecting group; Ro and Ro' are independently

wa@eleoisads from t he group consi sting of hydrogePrCENS2003/026625

methyl; Rl, R2, R3, and R4 are independently sel ected
fromthe group consisting of hydrogen, hydroxyl, and
optional ly substituted Iomeralkyl,Rcyclolomeralkyl,
cycl i cam noal kyl., al 3 ower al koxy, ami no
al kyl am no, alkylcarb nyI
aral kyl car boyl, het
heteroaralkylca 8 Proaryl; R5 and
R8 are independently
consi sting of hydroget, hal o, ptrignal |y
substituted | oweral kyl, 8§tloalkyl
am noal koxy, carbonyloxy “am nocar bonyl oxy,
al kyl car bonyl ami no, arylcarbonylﬁﬁlno aral kyl - @
irbonylanlno het er oar yl car bonyl am no,
ﬁ'FePBaralkylcarbonylan1no cycl oi m do, 20
het er BGy @ltfigeh Ay gadliod bﬁ@onaﬁy@h‘@s’mﬂl‘ced B&bon;

het er cl oan d| no, ryl, .bia
et et S YRRt ot A% A WL e B s A0 . 5(0)-, 50
beter m@mlmncohetleﬂs gcl -‘NRS@FbOJGKb-OXEO - -CH2- -CF,-, CHF,
het er oar yl car bonyl oxy, aryl sul'f onam do;
sEONEI-£ dCONRR, tané -gNR)thwhemSR'sisi algylofsubytituted @dlkylanybloalkyl, aryl,
ﬁptl onal | y sub?t ituted aryl, heteroaryl, and

BeaBly ool s sel ect ed from the group

o,

consi gt llm Gptinally ghitgaed dtyhetesbary1abic profkcha oup;

nitro, am no, am do, am dino, imdo, cyano, sulfonyl,
met h aﬂesanﬂ Re'rark ;indwpdn@u‘dg selected froor the gnewbednsisting df hydro gen and
al gi/l , al koxy, alkyl carbonyl, arylcarbonyl,

yﬂ’yl carbonyl, hetero- aryl carbonyl,
het er @ar &l kgl c y
aryl CS‘?’bZ‘ay%xé‘@ 04 AagBoNLe o the group consisting of
hSZdTngSQ 00}35/@(2266,2 5 an¢ ardptiopilhx y substiteed arlchlaiﬂtyd\,ny cyolgloweralkyl,

eroara on al k l.am nocar bon
1%4?& TR o DM SR SRy A bRy iRo, alkyloarbonyl
Xm@ﬁkﬁ@ﬁ}sbmylanhé%&o 1,, hefdkduedk Earbonyl aryl and
aI kyI su fonyl sul fonani do, am noa koxy, al ky am no,

heteroasdr yl ami no, al kyl car bonyl ami no,

| Kyl
gr a?/ky ca(? ggy lgl#p%ghé}ﬁlgtsgeé aerg T a?n% &% conéls’agé 8Phydrogen, halo,

any| epticaally | substieuted elovvetdkyl] - cﬁﬂi’ﬁdﬂﬁﬂw #ARdx39 amino, ammoalkoxy,
cycl oam do, cycl ot hi pam do, cycl oam di no,

ﬁérbemde)ysm @mm@ﬁaﬁlapny ®Yel éléwlsﬁbonz&mnaﬂ,maaﬂcarbonylam1no aralkyl-
%Sﬁﬁ&éﬂﬂ g' ﬁ'ﬂe %{lb L’o aﬁ}‘é{er?a%]fcfl

tralrgmo, cycloimido,

heterocyc ocyc aryls ony

hetgtoeytlbimida) atmdntdj e:ybbummmcr shdtetrec;e:hfa;rmdiﬁop guzmidinyl, aryl, biaryl,
harrra eutical |l accept abl e salt there I n ot

Eﬁt@fOé ed Reimeuvked s, helgoay lmds gferoekgloalkyl,  heterocyclo-

'(ciﬁ?:’))SH}lb;%p h@{e?oaﬁ’ﬁ?l@é&bgﬁqﬁ;bﬁn& Qﬁrls‘%ﬂ%ﬂ&’rﬁf&i@s of formula

Rg is selected from the group consisting of hydrogen, and optionally substituted
aryl, heteroaryl and heterocylo;

R; is selected from the group consisting of hydrogen, hydroxy, halo, carboxyl
nitro, amino, amido, amidino, imido, cyano, sulfonyl, methanesulfonyl, and substituted or

unsubstituted alkyl, alkoxy, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, hetero-
arylcarbonyl, heteroaralkylcarbonyl, alkylcarbonyloxy, arylcarbonyloxy, aralkyl-

-7-
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Al R6 NN RO R4. R/ RT W R$ (Il) wherein: 15 W
is absent or is selected fromthe group consisting of

WO 0004/018855 -S(O) -, -SR-, -NH, -NH CO, -NR BEO/US2003/026625

-NHSQ2-, -NR S02-, -CO, -Q02-, -CH2-, -CF2-, CHF,
-CONH-, -CONR -, and -NR -, where R is-alkyl,

substituted al kyl, cycloal kyl, aryl, heteroaryl,
RetbenE6yE! mereérylcar&ayloﬁp ahétMroﬁMﬂélléafrwr@%)@r )ﬂkylammocarbonyloxy,
heteroaryl or a protecting group; 20 R6 and ar

@p@ﬁ@@hvwoml dered, fﬂ@mrﬂlﬂmlcgrb@upl cdmergﬂqomgcambonyl amino-

rogen 2 th and R4 are

)r(}% gghde moalggl e)cglk for%’t h%R%EO Con g{oawé)xg,f alkylamino,
ﬂh}éﬁ:f@@}&ﬁnuri@y dﬁlkylkéhrboﬁj?ldmﬂﬂi,l @]ﬂ@lahﬂn@daﬂﬁhylaﬁhﬂ& arylaminocarbonyl-
| ower al kyl cyclolomeralkyl cycl.i cam noal
&m&m aﬁﬁ@l prRpnylamige hefekentylcahpmylaming, wyylaqar%/wlarmno heteroaryl-

nyl, ryl ral I

het er oar )be C){:/II‘ Clgé‘flﬂioy ng)g?aﬂldﬁc ar gony d%ng’]yl hea%%rgcydoamldmo’
leptlealkpiy yctyclmﬁudw m&ééﬁﬂcﬁiﬂﬁ&o P@]’drhlﬁﬂ@l) 34 65&&0%'1,61 héterocyclo,

are | endent |y sel ecte fromthe group
W&‘?Cg?lf)glgygﬁ!m naﬁ‘rﬁ%‘) optional |y
subst %ﬁé{gﬁgﬂe%g%gf(yl cycl oal kyl, al koxy, am no,

anmi noal koxy, carboryl oxy, ami nocarbonyl oxy,
al kyl oaa pbmyiaamtn:al,ly acqcptah}etmhy]hmmfno ar al kyl -

ﬁ:tr 2?3%9&{%3?%2{}’%{) g%r&?vn l{.}&%‘p&lﬁt{ds ©f the invention are provided
ot Bl OBrmami(fh.n0, cycl oam di no,

het erocycl oam di no, guanidinyl, aryl, biaryl,

heteroaryl, heteroarykaryl, heteroagylheteroaryl
heterocycloalkyl het ocyclo Racarb nyloxy,
heteroarylcarbonyloxy,
sel ected from't gr
optionally substitNite a , | hetmler oaryl
het erocyl o; 10 R7||s Rgl eqtedrfro roup
consi sting of hydnbgen, hygroxy, 5
nitro, am no, am do, am dino, im dg, cyanoVVsquonyI

nmet hanesul fonyl, and substitutedgr unsubstltuted(H)

al kyl, al koxy, -alkyl carbonyl, aryl carbonyl,

athetday| car bonyl, hetero- aryl carbonyl,

het er gar. 0 I y

aryl Cg?béghlﬁé%{; 911: gagryae{ edailr&% tﬁ% gﬁ %;ﬂ 4091§1¥t1ng of —O-, -S-, -S(0)~, -SO,-,
RHeyr eNH;(IJ(Oar bﬁ{!@b@)(yNHEelzgr NR'SUQW @(Dbon;yjzoxycHz- -CF,-, CHF,
alkylan1nocarbonyloxy, 15 aryl am nocar bonyl oxy,

FOOMH-, -CONR'-aldnd| R bomwhkre Rbisealklyk cabstitnied matkyl, cycloalkyl, aryl,

Attty heterocyclo;

ogen, and

A is optionally substituted aryl, heteroaryl, or a protecting group;

Ry and R¢' are independently selectedv from the group consisting of hydrogen and
methyl;

Ry, Ry, R3, and R4 are independently selected from the group conmsisting of
hydrogen, hydroxyl, and optionally substituted loweralkyl, cycloloweralkyl,
cyclicaminoalkyl, alkylaminoalkyl, loweralkoxy, amino, alkylamino, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, aryl and
heteroaryl; ‘
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car bonyl, am noaryl, al kyl sulfonyl, sulfonam do,
am noal koxy, al kyl am no, heteroaryl am no,

wa@bkdoglocsasdbonyl am no, al kyl am nocar bonyl am no, PCT/US2003/026625

aryl am nocar bonyl - am no, aral kyl carbonyl am no,

het er oaryl carbonyl am no, aryl carbonyl am no,

het eroaryl - carbonyl am no cycl oam do, cycl ot hi oam do,

cycl %‘S'Eh% e RIcPERICHE 0A8IEH £26m RO gfod |c9ﬁé1§ﬁﬂ »of hydrogen, halo,
cycl oi'm do, Oaﬁet ergcyclgil’m do, qguani di ny? g yaoE

dndt mpuanqlly, stmbstetuwdy doweralkiybt e:ydoylicb'balauwy, amlno aminoalkoxy,

Gl ofmirdtraprleRl. | TR PP SbARRay EoRdrotylamino,  aralkyl-
&Hﬁfn?%ln& n H&&roa@‘ld&%on&ﬁﬁﬁlh@l' Hétl:ﬁb ﬂ%‘l@ﬂﬁ(ﬁ@lammo cycloimido,

enbodi nent’s, novel conpounds ‘of the i nvention are

Iptaoextidmido, rrddisonpulenteidii, heterasyelopmidine, guwnidgmyl, aryl, biaryl,

}ﬁgeOM %843? %rgT}{(I%JSfOO%/ \% ?élﬁet W o I tg?cy(;%a:ﬂ?g F‘)S‘l-wterocyclo-

hét b:H LRyS kighagfide0- , - s-, - NH-
-NW &wymr wy yﬁmcp OO\NH- . and

wher eR@Is se?cgﬂdkfwm tb% BEUP Wﬁn&ﬁ&wﬂmé%|aaé|0ua§}Pnaﬂy substituted
ﬁxlyheteﬁb 2191 ek ro%}}fc'j erocyclyl; 5 R2 and R3 are

depen &d from the group consi sting. of
hydr OEpB;. seld!a:yeﬂ frusinl the sgrouw ponsistiag| of ls_,tnlt)@elnt bydrdxy, halo, carboxyl,

%&R@%%@ﬂgﬂﬂ W Otalsayo Céﬁolﬁglam ﬂ}%?l ORyl, and substituted or

ﬁ{sm@tﬁ&%’ 0(5;’1}’(]?, ol lx9 ﬂQﬁX&rboﬁ( 12l dYloarb®s lboﬁ‘ﬁéikylcarbonyl hetero-

eteroaryl het er oar al’kyl car bonyl, - aryl and
frglcerboayly | heRh'soeamlkyR&rbangl, i redigpeartiamyldxy, s edrgcarbdnyloxyn  aralkyl-

caffu 5o R DORDOI, SRV ATy AT G lminocarbonyloxy,

ﬁ%ﬁﬁﬁﬂoca?d@n PRy AMERRRA K OpcWreral BAERBENI O X Yoweralkoxycarbonyl, amino-
nocar bonyl oxy, al kyl car bonyl am no,

carhonyhr bamihearylno, alikylsilgnyd, caaulfongmldm nceminoalkoxy,  alkylamino,

E%‘t&r I%tg_ﬁ?’ I Carﬁﬂ%@@%‘g}’i %ﬁn%egagﬁﬁar al k%rgca};clborr%g%m pa?ﬂlnocarbonyl-

BR1R! afYI @ABdHl3Rino JHeBodiyddrbordlathino bh@ldékbonylammo heteroaryl-
het er oaryl, heteroarylaryl, heteroarylheteroar

mb@r}’émlympoa%@%mlﬁ@t ep&g@@l@@ cmﬂm@y )iieterocycloamldmo

ryI ar.banyl I m
cﬁ i‘iyi 7Y 8%1“1? h%?%% p}% ngrrr%gd&é/t ng o ’ny bge erb&xl heterocyclo,

BabloeyaddiiylsabBuiforledd agiydlfonlide; oaryl , and
het er ocyl o;
the tautomers thereof;

ora pharmaceutlcally acceptable salt thereof.
In yet other particularly preferred embodiments, novel compounds of the

invention are provided by the compounds of formula (III):
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R7 is selected fromthe group consisting of hydrogen,
hydr oxy, hal o, carboxyl, nitro, am no, am do,

wa@noodiomsass i m do, cyano, sul fonyl, methanesul f orgT/USENS1026625

substituted or 20 unsubstituted al kyl, al koxy,

al kyl car bonyl , aryl carbonyl, aral kyl carbonyl, hetero

aryl car bonyl , hqieroaralkylcarbonyl, al kyl car bonyl oxy,
arylcarbonyloxy, %r al kyl - car bonyl oxy,

het er oar yl car bonyl oxy, heteroaral kyl car bonyl oxy,

al kyl anRaogar bggd oxy, arylan1nocarbony|oxy, formyl,

| ower al kyl ca , N ower al koxycar bhgnyl ,

am nocar bonyl|, am ngaryl, ‘
am noal koxy, '

I
aryl am nocar bonyl - am né
het er oar yl car bonyl am no,l aryl cajbonyl am
heteroaryl - -10 WO 2004H018455 RET/ US200
car bonyl am no cycl oam do, cycl ot hioam d
cycl oam di no, heterocycloam dino, cyclRgalkyl, (1) |
cycl oi mi do, heterocycl oi m do, guanidinyl, ar yI
het er @éllel;ﬂln Wias ebs@nglmt 5, selehwddrcnmyh& gmlupy:lonsmtlng of —O-, -S-, -NH-,

At aH - s Bt Front PNy Pl RorST e thgs o, substitted

: aug[ QgelBalkyD afyf HeBotarylhblefocyd§i;n0, cyano, hal o,

hi oam do, ~ami di no, oxani di no, al koxyani di no,
. m di Re,anduBniagd mgepensientiy neleptad, frararthoeydup eansisfing of hydrogen,

pOUENE, e, oPILMRL oMU operalind, gylgloweralkyl, cyclicaminoalk,
il Idvadralkos i iy N ek iy loarbonyl, aralkyl-

| oner al kyl ami nol ower al koxy, | ower al kyl car bonyl ,

CeReRdr laﬁtkryﬁty Q@@h%h yetereaggikylserbendadryl aog hetdromnily| |
al kyl 'Rh ?1 &é}&ndéﬁt@l $¥ected 5h ﬂfé}[ﬁéﬁ ﬁc%lsgs‘ﬁllng‘yf ﬁycﬁ'ggen, halo,

sel ect 8 Te group “consi st'i ng
and r opiwnaﬂyl ,sula;mtutahl Idv&palkyldybycloaﬂy;an oflysydy binino, aminoalkoxy,

g%%ggﬂ&g%p@%qné’ %{%f?n%%[fg%%y}apw arylcarbonylamino, aralkyl-
RRbLOR YR Oﬁl)éfek%lcaﬂ%ﬁ Brifoy @ &¥6dr§ik§lcﬁ'ﬂgnylamino cycloimido,

nitrothiazolyl; the oneré er eo
pétaraepceimide abthidia wploahnhchn&alhdierbq&ﬂmhdlniﬁh gumdlhpk;i siryl, biaryl,

BAETOpI ERafET or hAHOUGHARSEYDn RFEROIRTIOL  heterocyclo-

PABORASH), qaeteﬁ%wal%ﬁym LAHE afﬁsuufan&hﬁiot reat ment of
di sorders nedi at ed K3 activity, such as in the

t r eat Rens seected door @1@ gty hesisisting of hyidegas,eandneptionhldy substituted
agﬁ f% g@g raéhve(pl orders obesity, atherosclerotic

Jl ] gi§¥83e essenti al hypert ensi on,
pol ycRstis Gelemad Yrony s grep oWESHUTBE KydrbS&) Htifoxy, halo, carboxyl,
especially cerebral ischeni a, traurratl c brain i njury,

Bityow PNy m&%émldln@nm@u evans;, swlégnyl, uethanegalfanel, and substituted or

GRIAMFR.OSTER, Y, DTSR DR b, e

a@ﬂmdmwl onbketexoaraliBldadstmyl, ar slkpicabbalgexy,or alﬁlh‘,@rbonyloxy, aralkyl-
b|t|on of gl ycogen synthase kinase 3

5@ PW Xy, heferpary cmﬂ?ons&lmiyaoheé?roarﬁllvﬂqaévonmxzzsn@kx@aémcarbonyloxy,

SRS o a0rTl G BRRFEPRNE TG 13¥elfomcarbony,

@injriocarbonyl, aminoaryl, alkylsulfonyl, sulfonamido, aminoalkoxy, alkylamino,
heteroarylamino, alkylcarbonylamino, alkylaminocarbonylamino, arylaminocarbonyl-

amino, aralkylcarbonylamino, heteroarylcarbonylamino, arylcarbonylamino, heteroaryl-

-10-
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ORJRSE AR R6 X1 NRwRgR WR7 R$ (1)

wherein: -11 WD 2004/ 018455 PCT/ US2003/ 026625 X is
WoRaROES; oxygen, or optionally substituted ceebos2003426625

is absent or is -selected fromthe group consisting of

-0-, -S, -S(O-, -SX-, -NH, -NHCO, -NR CO,

-NHS®2-, -NR S02-, -CO, -C02-, -CH2-, -CF2-, CHF,

316@1';7* 630'5 1th1wﬁﬁ{cﬁ>R foafifib, het loamidi
subs |tut ed La?e&gy'ggga(i kyl', aryl cyc 5 1eteroaf';/elrocycOam1 110,
dyelostiyty cydoimAo,i betepitcydnihidy, subsidinylit edlabgteraaryl, heterocyclo,

ROt °&%w&aﬁ%ﬁ®?qw§a%4 el eyl - RL Ro.

R3, Rfil(# Brel ﬁlﬁ@ﬂi@ﬂgﬁﬁi lsélec&&i eohtthd gf@)’ilptd&)ﬁsﬁﬂiﬁ%‘I Bf hydrogen,

conS|st|ng 10-hydro hydroxyl and optjonal
hydiosstyi, tmtre,daﬂnumnam};qq ha gmz@mo oxamidino, alkoxyam1d1no

‘gré\?lf’;?ﬁ% akﬂl{;(aflgag%lﬁam n Igtgﬁyc ﬁ&kré‘gﬁéﬁd %Hﬁﬂb%weralkyl

18t sambWeralkiet er ﬁﬂbwv&ibaaﬂbﬂnw loweralkoxy, haloloweralkoxy,
het er oar al kél car bonyl , ﬁ)l and het eroaryl; R5 and R8

lawerallnxey ik eripwyraél@ﬂ@@tne werdkothe IgrstIodearRonyl nlpweraralkyl-
f. h
S 09 ey oA RONEL B o UASEL W petrsy, s

SE:Be"cltwn ﬁ’gﬁmx ]zllle gfdupoaﬁfsb;lﬁigg I degdmnabkyd}da nitopytidyi, reminonitropyridyl,
aryl car bonyl am no yl - carbonyl ani_no,
WP BHRY IcarSﬁﬁ? %’ he FRYRRLY 9eyFiedy bonyfifpregrethylpyridyl,
| pam
éttfhé?ﬂl i dam g{og(gﬁﬁ%ggﬂ : ﬁgf:thégﬂ;cghﬂ% G¥P £ nﬂhﬁﬁ’i’azolyl the
ﬂaettoﬁfemaﬂlytepf hneh@hauamgdemqally abetpableagalti th@e@? oar yl,

het er al kyl , het roc cl o- 20 carpgnyl o ‘
het er g’é’tdﬁo?ﬂww %CB’F‘W@HPIPSOH ﬁ‘iedéwe n;1gay be employed
ﬁSﬁ@Q}rf}ﬁi cf)fn@{F aliO§ “Hﬁpb'lﬁeﬁﬁ{h‘fﬂnﬁédlé‘ﬁcélf e Qi@@l‘ils iRfd treatment of
optionally substituted aryl, heter oaryl , and
| memdensdybthate&’byl @SKBlactiviad sheloes trhélegtm@rpemmfsdlsbqten‘»g Alzheimer's

&ﬁﬁfa@% d’cmg ﬁ??tgftrn Bguclirfr) ﬁq%gergﬁ‘{/ea gbsorée?ﬁo ;( %)ﬁ?}lty, 851880 Yardiovascular
dBtRanessehti "Nyperteiions, UE&%}‘S&E esvady syR8rouies Wystiome & ischemia,

al kyl, al kox al ky | car onyl arylcarbonyl
@pgqnalg(y cele }sphermgt ga@n@tpg,br@m omy) bipolar disorder, immunodeficiency
het er gar al kyl car bonyl , alkylcarbonyloxy

A bonyl oxy, aral kyI - carbonyl oxy, .

het er o AHEPDHSCRIPTIGN @ THE IYEKERRBDEMBDDIMENT

al kyl am nocar bony| oxy,
In accordance with the present invention, compounds, compositions and methods

are provided for the inhibition of glycogen synthase kinase 3 (GSK3) activity, either in

vitro or in vivo. In one aspect, the present invention provides new compounds having

GSK3 inhibition activity of the following formula (I): -
Ry Rs Rs
A R1 Rg
1 ~ :
\X .
Ro' R4 . e
Rz —Ry7
w
Rs 0y

wherein:

-11-
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30

aryl am nocar bonyl oxy, . fornyl, |oweral kyl carbonyl,
| ower al koxycar bonyl, am no- carbonyl, am noaryl,

wa@bdoglosssbd onyl , sul f onam do, am noal koxy, al kKyPEmURINN3/026625

30 heteroaryl am no, al kyl carbonyl am no,
al kyl am nocar bonyl am no, aryl am nocar bonyl - am no,
ar al kyl car bonyl am no, heteroaryl car bonyl am no,

aryl cari amdg@m cﬁ?geﬂﬂ ok Sﬁt@&{al/lkr'suﬁs%ﬁlﬂ@mﬁr@% :no

| | | di.no,
hot er SJLRBaT G R oHeed Ao s giiD LeAga T of -O-, -5+ -S(O), 50y
BGL, USai 6 OZW@O-CMQ@hKVJNR swgl OdbdQcorz- -CHy-, -CF,-, CHF,

het érocycl of m do, gduani di , ary het er oa

heONHEPL YCONR -, hd eNICY, NVB@JekH" is dlkyl, Ssubitmi\&ﬂ a@lfyl cycloalkyl, aryl,
aryl sul fonam do; the tautomers thereof; or
hetarosmddiptareaclyy acceptabl e salt t her eof . 5 I n ot her

pr ef enr, edogivhany sEtifited @yEd: HepFoaYRds of the
|nvent| on are provided by the conpounds of formula

(11): RO afb Ry'Ride indaperfdbnily Reledted\froROthBrélsd E0hsisnER8f hydrogen and
(1) . wherein: Wis absent or is selected fromthe
B‘regl}’ﬁconsmtlng of -0-, -S, -§0O-, -SX@-, 10 -NH,

- NH : . s - _ e

15R Bl g N B o P, cosin o

Rydrogemg| kl;gtd,rorsall,bsahd ut(mdioadﬂk}yl substithtod| Kpveraliryl) , cycloloweralkyl,

het er oaryl., optional ly stltut

PR Ny AU EGoalr dpuelig vgr Bopo! FldRtRp: Alvlcarbony,

a;yfc pe@%ﬂlb&fb&@le%&&o&%&aﬁoﬁm %@t&ba@a%ﬂbébbﬁsq, aryl and
hydr 0 , 4 are

gen and 15 "met hyl and ,
hetgeppeitident | y sel ect ed fromthe group consi sting of

Pg%?g?n ﬁiﬁ%/ g{;ﬁﬁ%%ﬁg{,@%%g eicgﬁﬁlplﬁ %gggglﬁpgéqlﬂg&ﬁng of hydrogen, halo,
%&ybﬁmﬂanﬁl Kuﬁsutdt&i/\ﬂbwem 9, eyloikylal K¥b:a Bfiino, aminoalkoxy,

al kyl car bonyl , arylcarbon ralkylcarbonyl
Rebamdery| caipetayhonyleayer sl icabpnriamiemy |arylgeppnydagino,  aralkyl-

FRRRIRRER LRl dP Ry g o APREMERIN LSRN, cyeloimido,

heteidcyabinyﬁds udaaidirid tegclohmiding | hefdrocyeyeansidinky kuarddiligix yryl, biaryl,
am no, _am _noal koxy, car bonyl oxy, am nocar bony

.o
heteineBds bdinlaresiserl arlaterardythelaragivho, b ﬁeraqcnzglpalkyly heterocyclo-
carbonyloxy, heteroarylcarbonyloxy, and arylsulfonamido;

Rg is selected from the group consisting of hydrogen, and optionally substituted
aryl, heteroaryl, and heterocylo;

R7 is selected from the group consisting of hydrogen, hydroxy, halo, carboxyl,
nitro, amino, amido, amidino, imido, cyano, sulfonyl, methanesulfonyl, and substituted or
unsubstituted alkyl, alkoxy, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, hetero-
arylcarbonyl, heteroaralkylcarbonyl, alkylcarbonyloxy, arylcarbonyloxy, aralkyl-
carbonyloxy, heteroarylcarbonyloxy, heteroaralkylcarbonyloxy, alkylaminocarbonyloxy,
arylaminocarbonyloxy, = formyl, loweralkylcarbonyl, loweralkoxycarbonyl, amino-
carbonyl, aminoaryl, alkylsulfonyl, sulfonamido, ' aminoalkoxy, alkylamino,
heteroarylamino, alkylcarbonylamino, alkylaminocarbonylamino, arylaminocarbonyl-
amino, aralkylcarbonylamino, heteroarylcarbonylafnino, arylcarbonylamino, heteroaryl-

carbonylamino cycloamido, cyclothioamido, cycloamidino, heterocycloamidino,
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-al kyl car bonyl am ny aFky

car bonyl am no, heteroaryl carbonyl am no,
het er oar al kyl car bonyl am no, cycl oi m do, 25

whedoenosagt| oi m do, am di no, cycl oam di no, PCT/US2003/026625

het er ocycl oanm di no, guanidinyl, aryl, biaryl,

het eroaryl, heteroarylaryl, heteroarylheteroaryl

het er ocycl oal kyl heterocyclo- car bonyl oxy,

RedleaRAL Yd &ﬁﬂambyl tfocléinady,| stdi@nA 491, hdidro¥l, heterocyclo,

2004/ 018455 PCT/U82003/026625 is sgﬁeﬁ?ed froﬁ%ﬂ he Y

detstasyeloalkyk eyt lionylapdrasyjsd foramidaspt i onal | y

subst eteroaryl, and heterocylo; R7 is

selecyégrﬁggﬁgﬁﬁétagoup consi sting of hydrogen,

hydr oxy a ph@hceialip¥ydeptablti salttherédfi No, ami do,

am di no, i mdq, %yano sul fonyl, nethanesul fonyl, and

subst i# gthsg pesterr %@%&Wﬁsm@@l spmppundg| af ghe mvention are prowded
&ﬁag onyl, aral kyl carbonyl, hetero

g??%%ar ony%{%0 éﬁ%ggégﬁglkylcarbonyl, alkylcarbonyloxy,

aryl car bonyl oxy, aralﬁg car bonyl gxy,

het er oar yl car bonyl oxy,* het er o&s al kyl car bonyl oxy,

al kyl am nocar bonyl oxy, i nocanbonyl oxg, fornyl,

Iomeralkylcar60n§

am nocar bonyl

oanyl; sul f onam do,
am noal koxy, al kylfam 1 no,

m nocar
aryl am-.nocar bonyl - am no, aral kyl cArbonyl aMno,

het er oaryl carbonyl am no, aryl car nylan1no

het eroaryl - carbonyl am no- cycl oam do cycl ot hi oam (ﬁg)
&&@hm@nidino het erocycl oam di no, cycl oal kyl,

cyCl oSt ELELOSKElal 1.0 el by 8FYb 5. 501 501,
aNW-sLNHml Aoy LRHStRnaNRrIg0,15-¢de JC@&IW”@HE- CF,-, CHF,

thereof; or a phar naceuti ¢al |'y accept able salt

t@enebf ~-CONR/-¢tandt-HER'-pavheteCRI & hikyRrsubstitoted alkyl, cycloalkyl, aryl,
nbodi nents, nogvel conpounds of the invention are
Fi5tAad dhg§FOe¥ RO c onpounds of formula (111): Rs R 1 O

N R3 Rs iRbp tlchiaﬂl?r Rebstiftfed M1, Rtetdaryl) o2dpidpREifg @rdﬁb% S

absent or is selected from'the group consisting o :
-0-, Ro-apd R @p-indepenledily selskted frohHtHE@roup dRisGBng of hydrogen and
- Ng?z -NR S02-, -CO, -C02-, -CH2-, -CF2-, CHF,
-CONR -, and NR'-, where R is al kyl ,
subst iRt URGA Ral kid R.CYE! RAbSohldentBF ¥blected Stdh ARE Ydroup consisting of

het er ocycl o;

hydrogen, hydroxyl, and optionally substituted loweralkyl, cycloloweralkyl,
cyclicaminoalkyl, alkylaminoalkyl, loweralkoxy, amino, alkylamino, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, aryl and
heteroaryl,

Rs and Rg are independehtly selected from the group consisting of hydrogen, halo,
and optionally substituted loweralkyl, cycloalkyl, alkoxy, amino, aminoalkoxy,
carbonyloxy,) aminocarbonyloxy, alkylcarbonylamino, arylcarbonylamino, aralkyl-
carbonylamino, heteroarylcarbonylamino, heteroaralkylcarbonylamino, cycloimido,
heterocycloimido, amidino, cycloamidino, heterocycloamidino, guanidinyl, aryl, biaryl,
heteroaryl, heteroarylaryl, heteroarylheteroaryl, heterocycloalkyl, heterocyclo-
carbonyloxy, heteroarylcarbonyloxy, and arylsulfonamido;
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aryl sul f onyl

R2 and R3 are independently selected fromthe group
consi sting of hydrogen, 25 hydroxyl, and optionally

waemmgig4st ed | ower al kyl, cycl ol ower al kyl , PCT/US2003/026625

cyclicam noal kyl, -14 WD 2004/ 018455
PCT/ US2003/ 026625 al kyl am noal kyl, | ower al koxy,
am no, al kyl am no, al kyl carbonyl, aryl carbonyl,

671S oin rogen, and optionally su st1tute
ar al kwg-is Galehred Yom bRt ﬁbﬁﬁwﬂlﬁ@m%%m{ ydrog d op lly b d
het er oar al kyl car bonyl, aryl and heteroaryl; R5 and R38
ara, m%@@@Eh@edhﬁyﬂgﬁkbcted fromthe group consi sting
of hy ndotlona tltute
o e 528 B B RO o B0l Bty e oy
@itfd) @R a)e¥hidé mxﬁ@marlhﬁmylogm sallf&fn/sh Crﬁéth@ﬁéﬁhﬂmm Oand substituted or
aryl carbonyl am no, aral kyl carbonyl am no,

. mesubstaisd calkyon . n@lkylrarbonghr arigarbaborargikgientionyl, hetero-

J:a% ﬁ,l Oheﬂ% Xa%&ijg,‘l ngllkyﬂ:;ﬂrb%:r&ﬁ%yg %ﬁ@a%dﬂyibgcy aralkyl-

eroc guani

Icexﬂaenyzlaxy,l hetét@ﬁ@taa&ropb@xyj hethmhmﬂlq&c@tbdmﬂ@iyo aikyllaminocarbonyloxy,
het er ocycl oal k |, erocyclo- carb ny{)‘c;)xg :
REtlEpinarsPenyl B’@hyl ox Myl arfWERln dokhemb, 1 olowgrglkoxycarbonyl,

%ﬁjlﬁ&taﬁ:%lngf Oryost fardl eg‘lﬂ%y ,L' éﬁ@fon%ﬂaydﬁlﬁ%glko@?d alkylamino,

opt | ona eteroaryl, and
ﬂnetearauyiy:inmo Rﬁlkykcaﬂ:@hglammb f aHnyiMaocgurbnmglanunm sirylaginocarbonyl-

Of h %l%rﬁg@g}i}gl@ %‘b he?q}%ar%lc aéaw i o, na'r}l[:obonyq]ammo heteroaryl-

mﬁﬁﬁﬁﬁ)ﬁd‘ OWEloaﬁm SURRIotHigaRMo0r cyb'l&ﬁﬁihﬁﬁét uh&€rocycloamidino,

al kyl", al koxy, g ¢ar bonyl , aryl caf bonyl
@ydbklyy](.; aq:myndo h thnogyci@madg,l enaridimyl, | aryl heteroaryl, heterocyclo,

e TR

het er qiad uhfonidpOMhitedky . het er oar al kyl car bonyl oxy, .
al kyl am nocar bonyl oxy i/l anm nhocar bonyl oxy, fornyl,

| ower &F a;pﬂlmas@wwallylamtaé esltyleredfonyl , am no-
car bo Q?f K et20 m(hn? %a?ﬁmulzﬁ‘ ﬁfé{-rf g néﬁlb dshli’thltg n %%L&O compounds of the

am noa roary

ainbeylhsxaamwaed nptheaiompbmﬁsrufcfamhmmmm no,
aryl am nocar bonyl 20 am no, aral kyl carbonyl am no,

- het eroaryl carbongd am no, aryl carbonyl am no,

het eroaryl - carbonyl am no cycl oam do, cycl ot hi oam do,
cycl oamgdi no, helerocycl oanmi dino, cycloal kyl ,:

cycl oi m d&; | oi ni do, guani dinyl g.ar yl,

het er oaryl , | o, heterocchQaIky :

i ndependent |
hydr ogen,
t hi oam do,' am di no, ox n1d|no
i m di no, guanidinyl, sulgonam d
| ower al kyl , am nol ower al kyl ,

Iomeralkylaninolomeralkyl, halolomeral
| ower al koxy, “hal ol ower al koxy, Iomeralkd&yalkyl (111)

I

o S O e U AR o 0 5. 50
abRy1, t-NNID, HﬂrCOan tes) kMHS Qs tNRISEhar APy , - Z'aS -@d,-, -CFy-,
O vy OO, SR BT E It 1 i SRS RGRA 1651, Eycloalkyl ary,

o@M nocyanopyri dyl,
ﬁ? uofgﬂg%%¥ pyrldyl met hoxy- pyridyl,

rret hoXRpnard R@)are dlyde,pemmmtlywteyado@mni tlhy | graunml consisting 6f hydrogen,
td1[o(>)(t PI az(i) %tlonal{] stltutng l%weralkyl cycloloweralkyl, cychcammoalkyl
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thereof; or a pharmaceutically acceptable salt
t hereof. -15 WD 2004/ 018455 PCT/ US2003/ 026625 The

waoeogigssent Al (forrmulas (1) and (I11), above)PCEHOSINE3/026625

an aromatic ring having from3 to 10 carbon ring
atons and optionally 1 or nore ring heteroatons. Thus,
in one enbodinent, A can' be optionally substituted

QB RARNEATKS], %Wéralkﬁidf edriiab) éﬂﬁ/hémﬂﬁ) 'aﬁkyl@a%brgﬂ abiyYearbonyl, aralkyl-

substituted heteroaryl such as, for ex

sabenyl h@te@aafrlca@b@wbéteterwékyba@ynyld gyl Z@hatmdnth
thiaz (ﬂ yaklfl Rgrllgé) n¥l enldnﬁt asze?ecYed] ﬁg;orﬁ ?g%%éﬁ%gmstmg of hydrogen, halo,

tetrazo oA sk tT1 az

fatid aﬁpﬂlonadwl rmbs;tinutbd Wdrilldf],, BPEbAIRYIL | alkoxy, ammo aminoalkoxy,
benzoth| azolyl, benzopyri d}/ and benzi m dazol
C

FATDORYIREY SubgbsarbaBdoNs ¢ Rlledcarionvianshe, cn&onyﬂem@o aralkyl-
R: BnﬁlamﬁibbStHeEé% a@'bﬁ%iaﬁundpae Fﬂe‘? %ﬁ?c;ric onxltamano cycloimido,

tuti édn group can e 1 nde en
ﬂletemdybkemgrdou pmuhnml Sficloagidiho, ﬁaeroeym{miudmop igutgidinyl, aryl, biaryl,

ST EMCERIT (MR e UL
%%Gﬁ%ﬁky, heté%f[?%‘ carboh %Hﬁblsﬁiﬁhg{nwr al kyl,

| oweral kox ol ovvera oxy, ‘I ower al koxyal kyl,
| ower &Rskiy Isalm:tnd)lfmmﬂml gromyy consistimgad fkystdeagehpand optionally substituted

ral k | ower het er o- aral kyl car bonyl ,
Qpﬁﬁf Yﬁﬂ‘?ﬁse cPﬂ;ﬂ and cyanoal kyl. In a presently
parti %}'1§rsbhécﬂéﬂ et dh tBd Rgﬁﬁgg&iingﬁﬁﬁg @fv?ﬁ't%gbﬁvl%@&é)% ’haﬁl carboxyl,

has the 15 fornul a: wher €i n
R!I.tO) amena, ﬁﬁ@% ﬁﬁédﬂﬂb%ﬁg@a@y ac:te] Sﬁlf@mlxmﬁhgleguﬂﬁonyl and substltuted or

FERBSSA0 fkdo, SGRGT Ho AR A5 EPiealy i BB, hetero-
lafpl@ﬂrbtﬁmyl gunae@afm&ylca&wﬂy@,n aﬁ'lkgléarb@)ﬁﬂ@@%y' aryflémahlyloxy, aralkyl-

I ower al kyl , am nol ower al ky|

sherypy | Baterasy nakioayieyy, heﬁgnoelra&imwabwioxy, alkylaminocarbonyloxy,

%@]OEQPX rﬁﬂ?’gl}\g}ﬁg Egiﬁ%&fﬂ%%klﬂ ?%grﬁgﬁ()xycarbonyl, amino-

cabonyy aI minoanyhr baﬂgyﬂsulfoﬁylﬁr hailfmemidl, Ky b@afdaikoxy, alkylamino,
gl ké}f‘[)a aryl ar al kyl . Most preferabl y, AlSs

gie GImF‘Pon?kWé PBYAmEGhs PkylaminesEreny 198199, @plaminocarbonyl-
t 0 i .

Ei;lg%(gt légllé%irbf) il 631%%&&' 1?%8911}:1%%, IQﬁlﬁ&a‘ﬁfénﬁylammo, heteroaryl-

banbbhylamumet I0y¢lpgm1ddyl ,cyolethicanyido 25 cpgflbzilrdwino, heterocycloamidino,

VDGR oIy s bt SR RGNS wHp heigeAmboleicrocyco,

ﬁ&tefo% SlbalRPE ¥nyRad 183 ey be hydrogen,
ungubg&pt lﬁlt%’fésél or” subsatgl;q%t ed | overal kyl sel ected

f r om RaeandrBuspare dndsipstdent]y oklected 6ot the Getd1@il Betststing of hydrogen,
Eg [ US2003/ 026625 hal

SRR A R PYAI: Pafe ThaENAs: camidinen GP8wfiap . gikoxyamidio,

ghidi)e cadkdihyl, sulfonamido, carboxyl, formyl, loweralkyl, aminoloweralkyl,

loweralkylaminoloweralkyl, haloloweralkyl, loweralkoplcy, haloloweralkoxy,

loweralkoxyalkyl, loweralkylaminoloweralkoxy, loweralkylcarbonyl, loweraralkyl-
carbonyl, lowerheteroaralkylcarbonyl, alkylthio, aryl and, aralkyl. Most preferably, A is
selected from the group consisting of aminopyridyl, nitropyridyl, aminonitropyridyl,
cyanopyridyl, cyanothiazolyl, aminocyanopyridyl, trifluoromethylpyridyl, methoxy-
pyridyl, methoxynitropyridyl, methoxycyanopyridyl and nitrothiazolyl; the tautomers

thereof; or a pharmaceutically acceptable salt thereof.
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am nol oweral kyl . Presently preferred enbodi nents of
the invention. include conpounds wherein Rl, .R2, and

wdBnoanes48ydr ogen and R4 is sel ected fromthe grPOLPS2003/026625

consi sting of hydrogen, nethyl, ethyl, am noethyl,

di met hyl am noet hyl, pyridylethyl, piperidjnyl, 5
pyrrolidinylethyl, piperazinylethyl and

mor phdthiersphstithstt. A Qifbeiuliy @3 eid U? , Bb&F B Iche Be GaAMPOMISTing having
of the invention |nclude conpounds of formula (1)

Wroasn 8itey latcatbeasmgcawmsuand%pmmuﬁl orsmmelrmgt}mdieréatomst faus, in one

[ consi,st i n Sups ted. and unsubsti.tut
%P‘&Ogm?] Bbe oSy ﬁ¥ {)& frited dlé(?ﬁyFt}JC Gre eﬁﬁ@g’aﬁvely’ A is
Qpheshie @&B%tmﬁéd |h€@§§ar}qn %uéﬁ 2RO f@NExdRple S sbstituted or unsubstituted
substituted or unsubstituted noiety of the 10

uridyl @yrimidinyRithiagalgl, indelyk infdazoly) owndiazsilyl, Rittazolyl, pyrazinyl,
nde nde sele
oo biosiiy P iRyl PUFRA, SER, SRS Weopymiay,

@ndﬂ&nzﬂﬁﬁti&ol)ﬂh Ivﬂﬁéﬁ gy Sibshared W1t|hy gt toa¥t, of1Gnd not more than 3
optionally substituted, |oweral kyl, | oweral koxy,

Bbﬁé‘tué}%&l}%lp*kyIRePWéPféﬁitt}Wﬁ@lswwlon oIS ovear b Kigkpendestly selected

Wﬁ‘é'ﬁ%g‘%}’af@ FM}"Q cxfi D@% ?LLtF% laﬁh}fy, r@{llano, halo, thioamido, amidino,

ab(ktyﬁchm bmﬂ;dxam[tbmo anﬁ:lldmd),c ag\hﬁmyxhcﬁrﬁsﬁlfonamido carboxyl, formyl,
het er aI ky] car bo ny 'am'l no, ryl carbonyl - amn
ﬁ(é\}f%rla y| &3 > no L9¥FR e)é)f,bo@ploweralkoxy, loweralkoxyalkyl,

tonliadb ARk ?f(&?nyﬂ)w ﬁ%ﬁ% ter lﬁ%"lreraralkylcarbonyl, lowerhetero-

I ovver kyl am noa ary

@;tﬂk)dmb@r}d),adlkyﬂﬂuo armhda}ltyl and k‘ydnoalkgt bonyl oxy,

g: z: EZIE %8 i aP% fi\hgr a# E)?({fglg&% s ?ﬁdlérbent of the nilventlon A; has the

m@hﬁﬂgarylcarbonyloxyalkyI aralkycarbonyloxyalkyl

and het eroar al kcar bonyl - oxyalkyl. Presently
particularly preferred conpotfdds are obtai ned wherein
R11, R12, R14 and R15 are hydrogen and R13 is

sel ected fromthe grRgp consissting of hal o,

| ower al kyl, hydroxy, | koxp, hal ol oweral kyl ,
awnnocarbonyl al kyl am nogar bon and cyano; R11,
R13, and R15 are hydrogen| and and R14 are

i ndependently sel ected fr up,25 consi sting of
hal o, | oweral kyl, hydroxy, | , hal ol ower al kyl
and cyano; R11, R12, R14, and R15 e hydrogen gﬁg

R13 is heteroaryl R11, R12 R14, and R15 are hydrogen
abgrein Rg an@ R g Emi@pﬁﬁieﬁl@' belszeD $oap 662g&roR1 Sonssting of hydrogen,

EX er oc ¢l oal k}'lgﬂa?%% ; ej ]g)'a %tldcjaﬁainfslt@ﬁgﬂ?oéﬁ%fﬁ}“ﬁé%r alkpxyamidino,

Bﬂliﬂlnle %uaﬂ?&%yl Rt fonamsioRl 5ar36)@y1 hy@fRge nlovdePalgﬂ m:—‘ammoloweralkyl

repr esentative enbodi nents, |'east one of R

ﬂ@”@dkﬁbﬂ@@plﬁwmlﬁ’he dn’abll@wercaﬂcsd,su dgwefalkoxy, haloloweralkoxy,

, trifluoro henyl
AR T —
eﬁlbyhﬁhmwrhetéfeﬁﬂwdymwn?p RERIthio, afy] dad Odrilkph eMMoks preferably, A is
selected from the group consisting of aminopyridyl, nitropyridyl, aminonitropyridyl,

h

cyanopyridyl, cyanothiazolyl, aminocyanopyridyl, trifluoromethylpyridyl, methoxy-
pyridyl, methoxynitropyridyl, methoxycyanopyridyl and nitrothiazolyl.
In other embodiments of the invention at least one of Ry, Ry, R3, and R4 may be

hydrogen, or unsubstituted or substituted loweralkyl selected from the group consisting of
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~representative conpounds of t

cyanophenyl , norphlinophenyl and cyanochl orophenyl. In
ot her representative enbodi nents of the invention, R6

WO 20080855 t ut ed or unsubstituted aryl or het erOBUF1003/026625

such as, for exanple, substituted or unsubstituted

pyridyl, pyrimdinyl, piperazinyl, thiazolyl, indolyl,

i m dazol yl, oxadi azolyl, tetrazolyl, 10 pyrazinyl,

ﬁlaloknméryllkyl t}feteeﬁk;Mcloafxﬂﬁ@ﬂlWI,, aIﬂ:UldW&rblkyﬂammoloweraﬂcyl or loweralkyl-

r.r [ benzot hi azol yl , benzopyridyl,
ﬁéﬁ%‘g?%ﬁﬁﬁ@ﬂ y resﬁ‘?‘fb’ pieferice; emi)pg;ryq:nts pf]thﬁelpvmtngrmclude compounds
t.
SR 1K, PR Byl URP RS ORRSEAN (IR consising of

Ryé&rogen) ﬁ’fbﬂlyb,r ethyhd amémathyl, | yhrﬁahﬁﬁﬁlﬁd)eﬁfy@,nbyﬁ@yl%ﬂl Ppiperidinyl,

S bl . | %
| ower @ﬂféﬂ e¥éﬂtlgv‘?1re?elrﬁﬂl com i Q @llh‘%n’uon mclude co&gounds of

hal oaryl | ower al car bocyclic an eteroc o
dermule (B a;klmnelmatt Illeasanm bER;s Ré lbrlsvnelebteailfjorh Ghé gfd‘lilpaconsmtmg of

QUSRI o, SR a1, RereBishils o Skinbi criBoBTeRBID profered

~ efnbbllinfends F&ﬁféastocﬁnet (I)leRg ﬁﬂ@ Rk '15"%1 subﬂiltéteﬂsorltﬁl‘éﬁl;sﬁlhhé(d moiety of the

such as nethyl et hyl , n-propyl, isopropyl,

iropyl, n-butyl, iso- 20 butyl or t-butyl, or
R15.is taken with RL6 to foqua group havi ng t he
structure: N NN NOor esently preferred,
is group include, for
exanpl e, the conpou R13362, bel ow. The
fol |l owi ng abbrevi ati ons and defi' tions are used
t hroughout this applicati "GSK-3" is an
abbrevi ation that stands
"AD' is an abbreviati @t ha or Al zhei mer
Di sease. "Ms" is an abbreviation that stands for
mul tiple sclerosis. --18 WO 2004/ 018455

PCT/ US2003/ 026625 "ALS" is dhiabbrevi ati on that V)
IS an

shands fom&gotropl ¢ lateral sclerosis.
WHBEE R b hat-nd s arcondencadeni Oﬁﬂﬁpﬁf@pyh%\mque consisting
oPhfdrobsh, Atr8ORLEY 2 s d
di é%ggopyl car bodi ! n&%ﬁn htﬁlg)a()ts%%%%%é gﬁ)rogglb Fdroy; gpd optionally
wba‘(ltumdalmjmaﬂlqd, ]Dws;dlkmlyh}dweraib@mﬂiyﬂidmloﬁwe@ﬂ@@'hal(ﬂoweralkoxy,
ana E(g t hat stan glrreth sul f oxi de

B S O e mineatkytaliayl,  alkylthio,
Mkﬁc@bﬂﬁilﬁﬁﬁhfo?rﬁﬁl‘l&ﬁs%bonylammo, heteroaralkylcarbonylamino, arylcarbonyl-
amino, heteroarylcarbonylamino aminocarbonyl, loweralkylaminocarbonyl, amino-
aralkyl, loweralkylaminoalkyl, aryl, heteroaryl, cycloheteroalkyl, -aralkyl, alkyl-
carbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, arylcarbonyloxyalkyl, alkylcarbonyl-

oxyalkyl, heteroarylcarbonyloxyalkyl, aralkycarbonyloxyalkyl, and heteroaralkcarbonyl-
oxyalkyl. Presently particularly preferred compounds are obtained wherein Ry, Ri2, Ryg
and Rys are hydrogen and Ry; is selected from the group consisting of halo, loweralkyl,
hydroxy, loweralkoxy, haloloweralkyl, aminocarbonyl, alkylaminocarbonyl and cyano;
Ri1, Rys, and Rys are hydrogen and R;; and R4 are independently selected from the group
consisting of halo, loweralkyl, hydroxy, loweralkoxy, haloloweralkyl and cyano; Ryy, Rya,
Ri4, and Rys are hydrogen and Ry; is heteroaryl; Ry1, Riz, Ris, and R;s aréhydrogen and
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"DMA" is an abbreviation that stands for
N, N- di net hyl acetam de. "TFA" is an abbrevi ation that

w@et@amss4bdr trifluoroacetic acid. "HBTU' is anPCT/US2003/026625

abbrevi ati on that stands for
2- (1H benzotriazol-1-yl)-1,1,3,3- 10

‘t et ramet hyl ur oni um hexaf | uor ophospate. Cenerally,

Raf & zeheterob?claalkflf tid WheleRIMBTbast BES 0RR, NRYY, qq £IR Q) ranld R;s are halo
is neant to include all isotopes of t at él ement. For

@%ﬁlﬁ rgmajndenof RighouRisi Bisdend Redre bydrogenade  hydr ogen
phr . ehEOI‘ﬁE §§hré§%ﬁf]rae?e§ & g&ﬁfn‘%ﬁ uﬁ}l%agg%ﬁetr L aI% agnlél 1%8215 selected from the

(gmupaldtbnhailfg adft dichlordphesyl, Wﬂhbﬁpﬁﬁiyﬂ,s Qnﬂﬁ@ﬂpﬁiéﬁﬁllphenyl chloro-

t chaln al kyl groups such_as
B]tng %en ving Wmoch}ljgﬂﬁlggny ffély(xlpherwb pmy;hylcbitrgphenmb n;mdazolylphenyl

4o phe %Jhﬁngﬂféﬁ§1y4nd?§%&ﬂfor%¢ﬂ%‘ﬁyl The phrase al so

|ncludes br ain i SOMers rai ght chain
al ky! Igrabes represehtatiive genlthatdimerits | dfivitiee dnvention,t R is substituted or

fo&fiﬂl lbéﬁ%‘}o Whl 2 gf&g’j @-@al\zllﬁli%j by Way o e;(gu s!‘,lte%@—l:_’?fglnSubshtuted
ﬁ%lnglcﬁ%ﬁ&ﬁg?) t%lazggll ﬁh@gy(lg'@%%lz%}azolyl tetrazolyl,
)

rigold) ( fhi@l@'B)f\lraHﬂHZ QHRGKIfYIH3)RTolyopyridyl, benzothiazolyl,

b%%&*c%%&%%mmﬁw e

-@ICT:IKLI(CI—?Z: CH( (% (qggl—%ﬁ%e and others. The

phrase al so |ncludes cygfg; al R1 roups such as

cycl opropyl, cyclobutyl, eVS% pe tyI cycl ohexyl,
cycl oheptyl, and cyclooctyl jan uch rings substltuted
wth straight and brancgggigggbm]alkyl groups as

defi ned above, such as npl eR,s adamant yl ,

3-met hyl - | - (net hy I yl cl opent ane, and ‘
FhGEh i BIIQJ‘FQ i IP@ Récleghed dipam thmgrosn rcassting of hydrogen,

é@l(,:ég%ldar I\gy %Ealﬂdrﬂ%r glf}ﬁ Ecsy h@geh%ly %ﬁgxk/elg fowera]kglarylloweralkyl

prlefasyarad ahvéyaryapws ﬂﬁ@bg@@llgtanéthrocad@p l@r grgmaedte taken with

ARk B S R RS B i BB BE R e o 55 am
RERE DetvteAN ﬁH‘éf | Iﬂf@?&eﬂﬁh@@&?ﬂ&ﬁmﬁ Db 25 E];Myt 6P the invention,

one or nore bonds to car bon(s rogen

Repisdowsrabiylasusbrad methylp ethyy,da-poppisl, 1su1n}op'§dne3ammopyl n-butyl, iso-
B0 S4B My Gy OB DAL

PCT/U82003/026625 an oxygen atonyyf gr gups such as
hydr oxyl groups, &l koxy groups, arﬁ?mxiugﬁoups, and
; [ such as thi ol

ester groups; a f up~qt om.i n group

groups, al kyl and aflyl sUTfide gro f one

gr oups, sulfonyl(g;igg;/ﬁpnd ulféklde roups; a
nitrogen atomin 0 Su asg . am nes,\_anf des,

al kyl am nes, dial kyl am ne's, aryl am nes,

al kyl Brogémlyl preforrod, r&px}éb@ﬁz\tﬁ%&cn@oﬁh@%ﬂiﬁﬁ growf BRRde A0 example,
nam nes; a silicon _atomin groups such as in

CSWWP@SI%EX@F’@@% -362¢belpRy| aryl si | yl groups,
al kyI %ﬁfo‘ﬂo@hﬁ% LbbIE R RS aﬁ@ geﬁl{lt ﬁﬁsy AR 'uéé/d thlq{u%hl&ﬁ 'thi§ Igipphca’uon

ot her eterodtons in various o
Subst 'G3K ] inbk ghbrepiatigmsthal ssamdis ied g]yk&)ggn @yrmiase fkinase

"AD" is an abbreviation that stands for Alzheimer Disease.

"MS" is an abbreviation that stands for multiple sclerosis.
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by a HEMAPGIsHH abﬁsewlatwhéhaés@o%

whi ch one or nore bonds to a carbon(s) or hydrogen(s)
atomis replaced by a higher- order bond (e.g., a

walowloes45dr triple-bond) to a heteroatom such BST/OK3008026625

in oxo, 10 carbonyl, carboxyl, and ester groups;

nitrogen in groups such as i.m nes, oxi mes,

hydrazones, and nitriles. Substituted al kyI gr oups

furt henrisngd aesbadkationdhatsmds orvhyorop RSt sH@x"o@is

bonds to a_carbon(s) or hydrog en%s) atons is replaced
dimgetbylpmingpropylamine.

| h tuted,al
Thel oo iR RhiBh L SRo R i}f)cﬁor%?wleamﬁ%«h e or
nor e BTO$BI igarc sibeviatiun thmobteﬁﬁie HortbS§inéthyl fodfBide.

repl aced é one or npre bonds to fluorine atons.
Anot hePMP @1 isapalbreyistion that signdsfok dimefhydsplipxidenhe

trifluw r
cont ai PP B e Cfo Pt Sl AN G HERYRShe
s u bst |"DM&'dlsainlaiabregra¢mp shat stahdtdﬁr N;N sdimethyVdeetathideone
a carb n or en atomis replaced
by a biﬁgq mhﬁi’% gistand %%R? ﬁﬁ%@a‘f% agidpst i t ut ed
al kyl »giqyp a LROX%Y I 3 )
group. Still %%ﬁo?%?@%%?ﬁec}a%%bgﬁt&u %%é o1 y)-1,1,3,3
gﬂttamylmhﬁmehadaﬂybrogh«mpp@ t hat have an am ne or a
subst i ut e unsub?t i tut ed all k ﬂ | am_ne,
aryl afiHe? (aﬁ&rmea % PSS Pfaﬁlgﬂ i osdn 7% meant to
RS @Te0AY osdpaéon ehat AldARiner ToY ‘ék%hﬁl@ f¥%n R group is defined to include

al kyl') (het erocycl yl)am ne,
i‘l APy ol it ebymcsru@aldmﬁengn@ué trittenused herein,

| ud
camp 0 TPl SEREY o Al SURR A Bl pontlp detepatoms. Thus
e phragd iflides heraipht @hainh@lkslubefubt 4O a8RstRY], %lﬂg;lt fh%pyl butyl,

ot her subst it uentb]groups shown below, is throd

appEh heetls bephyldogih apnylrieeyb unﬁe(t}’ésrdﬂﬁy@){ql@gé rthmglse c'Eﬂme phrase also
BR1fdE bRsnat 8&4 1(58%1%95 (ﬁ%gra@%/ ? t%t]kgr érqilgef?lh&u ?qutc' not limited

posi t1ons as
iy tthe dblicwming a\mhhcl‘IECbrel padvidde mbgt rWa}ﬂf bS leﬂample —CH(CHa),,

nwith the disclosure herein.
h@ﬁ@@é&éﬁ@%&)oupgﬂ(ﬁ&%éb f o¥(Hanpl eC(Cﬁ)zCHs)sa -CH,CH(CHs),,

T P ABCHTEDERE, P TG, ) HRGUCRaCH,

i(jﬁfﬁ:ﬁﬁ@m(@ﬂ@](@ﬁtﬁﬁs) py r+,CH,CHICHRR, - -CH,CH,CH(CH;3)(CH,CHs),

pe;ertei el taith A e S A T AN ZI%%H‘MCé(}HaGHm)@ CH(CH3)CH,.

bmepﬂﬁnericﬁ{(@@{3)mm%e%¢:ﬁ%4uc et O, FOYCHS CH(CHS)(CH,CH:),

met hylpyrrolidihe, -
adrotbes0 bk @6 Blso tnadeniyTlNalkiN gibipsiNciNgS ejdw;ﬁ)p}@ &clobutyl,

cyc(fopen%rl, cyclghexyl‘nil cyclohep‘cyﬁI anngyclcl)\g)thy?al\rlldos&\lch rings substituted with

straight and branched chain alkyl groups as defined above, such as, for example,
adamantyl, 3-methyl-1-(methylethyl)cyclopentane, and 2-methylbicyclo[2.2.0Jhexane
groups. The phrase "alkyl groups" includes primary alkyl groups, secondary alkyl
groups, and tertiary alkyl groups. Preferred alkyl groups include straight and branched
chain alkyl groups and cyclic alkyl groups having 1 to 12 carbon atoms.

The phrase "substituted alkyl" refers to an alkyl group as defined above in which
one or more bonds to a carbon(s) or hydrogen(s) are replaced by a bond to non-hydrogen

and non-carbon atoms such as, but not limited to, a halogen atom such as F, Cl, Br, and I;
\
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LNH~ O O-NH IOl 0 aaa OHO NL- \N ):tfYO\/ ON
IT'". TO OON Oan/ da a, Representative

whedoenosasy | groups i nclude, for exanple, thosePchUs2v03/026625

bel ow. These 5 heteroaryl groups can be further

substituted and may be attached at various positions

as wll be apparent to those having skill in the
@hgypen aloth LEoGIGIch @8 BFtExEY gihS dllfbxyCRBIPNGRIAY groups, and
with the discl osuﬂr)e_hereiﬁ le %ﬁl\le\N\ CII%LN \&g% P
[SRKEL SToups; o Sulfur tomyip gIquRs yugh gs thiol grayps, alkgyd 34N axyinmlfide groups,

{}’Jﬂf&ﬁ %’%ﬁ,\l}iﬁ%ﬁ%&l %%\?L@s,'\%ng, shﬁf%ﬁd?’}g%lﬁ%%ﬂ%ﬁyn atlslrrkl}nil g!rgl(i)ps such as

Reriness emides) vikylayihes] dially]anted) ei-@a0ees| Skliafiariinesl Riarylamines,
Lncl ude, for exanple, those shown bel ow. These )
3‘5‘8?“6‘1%1 e rNdrREABYRESY @ BHIPNRIOTE AR SHRIPS §hethasy in trialkylsilyl groups,

RIS groups, alkyldiarylsilyl groups, and triarylsilyl groups; and other

heteroatoms in various other groups. Substituted alkyl groups also include groups in
which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced by a higher-
order bond (e.g., a double- or triple-bond) to a heteroatom such as oxygen in oxo,

carbonyl, carboxyl, and ester groups; nitrogen in groups such as imines, oximes,

_ hydrazones, and nitriles. Substituted alkyl groups further include alkyl groups in which

one or more bonds to a carbon(s) or hydrogen(s) atoms is replaced by a bond to an aryl,
heterocyclyl group, or cycloalkyl group. Preferred substituted alkyl groups include,
among others, alkyl groups in which one or more bonds to a carbon or hydrogen atom
is/are replaced by one or more bonds to fluorine atoms. Anotﬁer preferred substituted
alkyl group is the trifluoromethyl group and other alkyl groups that contain the
trifluoromethyl group. Other preferred substituted alkyl groups include those in which
one or more bonds to a carbon or hydrogen atom is replaced by a bond to an oxygen atom
such that the substituted alkyl group contains a hydroxyl, alkoxy, or aryloxy group. Still
other preferred substituted alkyl groups include alkyl groups that have an amine, or a
substituted or unsubstituted alkylamine, dialkylamine, arylamine, (alkyl)(aryl)amine,
diarylamine, heterocyclylamine, diheterocyclylamine, (alkyl)(heterocyclyl)amine, or
(aryl)(heterocyclyl)amine group. |

As used herein, representative heterocyclo groups include, for example, those
listed and shown below (where the point of attachment of the substituent group, and the
other substituent groups shown below, is through the upper left-hand bond). These
heterocyclo groups can be further substituted and may be attached at various positions as
will be apparent to those having skill in the organic and medicinal chemistry arts in
conjunction with the disclosure herein. Those heterocyclo groups include, for example,
pyrrolidine, piperidine, methylpyrrolidine, pyrrolidine-3-ylamine, dimethylpyrrolidin-3-
ylamine, 2-aminoquinuclidine, pyrrolidin-2-one, tetrahydrofuranyl, pyrrolidin-3-ol,
4-piperidylpiperidine, 1-benzyl-4-piperidylamine, homopiperidine, | homopiperizine,
homomorpholine, methylpyrrolidine, '
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15 and may be attached at various positions as will be
apparent to those having skill in the organic and

wore@Uoisass chemi stry arts in conjunction w th PEEUS2003/026625
di scl osure herein. -21 WD 2004/ 018455

PCT/ US2003/ 026625 O\N OO \NO\ OONNN NOOO
0O N~/ OOHQN\ NNNNH OO\ O 000 N/N_/N

NOO\HNCO \NN~N 110 0j, _,0 0 O-N~ § _~J NH

L OO0 b NH2 I\IOO~O 0005 N
res nt % b |tute di no “¥nd \N)S /K
het i/ rou nc ude iq/o exanple N{hose
shovvn b’el OW. These ami d| no and- he erocyol odm dino > )
groups can be further substituted as wifl | be apparent
to those ha\\im“ﬁ@jskl Il in the gfgani cwcy\gedl ci nal

try ar |Nn cenj uncti Lth thel di clcbsure ~N
heqém:ﬁh 1j N \@1 /I\/NH O)\/

Ponsir Ve bol ’?

Representative heteroaryl groups include, for example, those shown below. These
5  heteroaryl groups can be further substituted and may be attached at various positions as
will be apparent to those having skill in the organic and medicinal chemistry arts in

conjunction with the disclosure herein.

N F
AN N\ ~ cl F
N7\ %N o )N:E\ \)N:j/ \)N:jXF
g/"‘ HN\/ N N S
AN
N

\
N
\N/< 3 N
\ “em——
N/ F L
AN
N/\> N
x 2 \ \
N \ N N
10 l/L kN /K)\ Ky HN. ¢
2
N /N N N
w// 3 \L\ I N/\\N
N - N
N/ N @
\( - N~ A

Representative cycloimido and heterocycloimido groups include, for example,
those shown below. These cycloimido and heterocycloimido can be further substituted
15  and may be attached at various positions as will be apparent to those hdving skill in the

organic and medicinal chemistry arts in conjunction with the disclosure herein.
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10 Representative substituted al kyl carbonyl am no,
al kyl oxycar bonyl am no, am noal kyl oxycar bonyl am no,

wa@ap@4arsssTar bonyl am no groups i nclude, for exa,P@l/@$2003/026625

those shown bel ow. These groups can be further
substituted as will be apparent to those having skill
in the organic and nedicinal cgem stry arts in
conjunction with the disclosu/e herein. NH H NH NH NH
O vVN-O~ NIl OOHO~Q/- NHNHNOO-S". NH H\WO
O~ OOROO0 15 N OHQ2 V\D2004JO%455 N

PCT/ US2 026625\ Repr esent atiyve subgt i
amnoc oAyl grao i ncludel for e t ha8e™~¢h
bel ow® Thése ca® be’ furt her SLFbStItut ed hetero e}
groups and heteroaryl groups as\ W be apparent to
those having skill in the organl a d medi ci ngl

chem stry arts in cpnjynct t he dlwgsure
her ei n\ Pypeferred noc onyI ups i ncljud@n 5

o)

N (2- cygdnget hyl |
N-( 3- prropyI) ar oxa cI opr opyl
car boxam N (2- d‘roxy/ls\opr opyl ) car boxam d
met hyl \2- ar bonyl am no- 3- hydr oxy- 8r opanoate

N- ( 2- hy ». I)carb am de,
N-(2-0 r opyl\ boxani
N[ 2- hyo‘lN hydr ox nmet hyI ) et y '\?ar bo>9\/d

N-(2- carb yI am noet b Qcet

N-(2-(2-pyridyl)ethyl)carboxam de,

N- ( 2- pyg+8yl met hyl ) car bexami de, 109

N- (oxol an-2-yl et hyl ) cadboxayi

N-(4-b X \FﬂldlnNZ )carﬁé/de\rl\l- - ( 2-
hydr oxyet hoxy) etihyl ] g am d

N- (4- hydr oxycycl ohexyl ) car boxam de, N-[2-(2-o0xo- :
4-i i Baprssen vy suhstithied rapyidingi ahd, heterocycloamldmo groups include, for

t d
% b‘& nys}mr op)gfgg %r@gggﬁg 5 an'g_ ﬁeterocycloarmdmo groups can be
étmaﬁﬂnmdydsamﬂlnwlﬁyén) RY fHo9é h@khﬂg 3ki¥ll tharebAAhdemd medicinal

%‘%‘E} m)alg%r;ol in-4-y Iethﬁl/ ) car boxani de,
B SYRIMBEH Wi fherdisojospechesdnani de, 15
4- et h)N 2- oxopi per azi necar bal dehyde, -
N-(2-h 3 p ol jdi nyl propyl )- carboxam de,
N (2- b@é& n-4-yl propyl ) car boxan de,
N-{ 2- [(SLanho 2- Qyridyl) am no] ethyl} carboxamn de,
3- (di et hyl am no) pyrrol i di necar bal dehyde, N-[(5-
net hyRepFeseptave - y|s91bp§t1ﬁ9d] caH@lmd:rthmmo alkyloxycarbonylamino

%m%?%@l(gk{an?Ia%lgg‘, rll}/l gr}é(r)l{y%rlruq{ong_roupsy 1nglgge ornclax(zlrenple those
shown below. These groups can be further substituted as will be apparent to those having

skill in the organic and medicinal chemistry arts in conjunction with the disclosure herein.
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-YO-YOHN HNHNOH N20 NH2 , N OH O NH2, NH2 O
O HN HN HN N, and N Representative substituted

w@bkdoanysass bonyl groups include, for exanple, tPOBES2003/026625

shown bel ow. These al koxycar bonyl groups can be
further substituted as will be apparent to those
having skill in the organic and medi cinal chemstry
arts iRepeesontativs is@stinted dnkifiocado ?ib%ﬁvu{rﬁhﬂ%r gy example those
-23 2004/ 018455 PCT/ US2003/ 02662 O-YO'YO O
awp belovy Tlegse van e Fprthor) supstifutesl by hetemcyql};.\gxpupsmn@—heteroaryl

-%%u soas%llltg gf}pareﬁt b #1029 a{nﬁé @kﬂpfnat'h or a[r)lfé)gr{ds wtq?igﬁlal chemistry

p or substirtuent tWo ary
Griarie cumghnmzmdxemlsété discleaed hafehﬁrPrefdrféd%l}iﬁﬁlcarbonyl groups include:

nds i nclude, for exanple,
Eﬁgﬁp L %%h gg‘)? |u dN:3 éﬁ@thoxypropyl) carboxatg.ﬁie N-cyclopropyl-

Ebgfﬁg%g%ﬁd%g?ﬁ%ﬁ I F@(gfﬁlggﬁeﬁﬁ&%rmog(wa tl'gﬁazc%ﬁ)%nylammo -3-hydroxy-
(paensineaty,l biNE(E- IWdﬁ}mewﬂ)):dn'bnzzemde, Nh@ydbeyzigbmopylRarboxamide,

B BHPRy L SR eeRe B esporgmitios | nel dh-carbonylaminoethy)-

Acéthheiy | arNWQ’J(Z-Ex‘yﬁdyﬁe?hﬁFt%%x%‘fﬁ’éW' )N@Wyﬂ'&ethyl)carboxanude

acet am de, 1, henyl behzene

{ (@-%Jﬁ’élﬁ%ihﬁdiqathihmpiﬁe ﬁif(q—hzdrpbmmlﬂm-m])earboxmde N-[2-(2-

3581 R 2 cpranagride Iy o phesplhesaide g 12-C-oxo-
t@hﬂazbﬁhﬂb@l&sﬂ}daﬂfokhrmdeef er SNt@arBoRylailontHiBHRAHRRIR, N-(3-
one of the aryl groups is a

pyrrolidinylpropyl)carboxamide, N-[1-(carbonylaminomethyl)pyrrolidin-3-yljacetamide,
N-(2-morpholin-4-ylethyl)carboxamide, N-[3-(2-oxopyrrolidinyl)propyl]carboxamide,
4-methyl-2-oxopiperazinecarbaldehyde, - N-(2-hydroxy-3-pyrrolidinylpropyl)-
carboxamide, N-(2-hydroxy-3-morpholin-4-ylpropyl)carboxamide, N-{2-[(5-cyano-2-

pyridyl)amino]ethyl} carboxamide, 3-(dimethylamino)pyrrolidinecarbaldehyde; N-[(5-

methylpyrazin-2-yl)methyl] carboxamide, 2,2,2-trifluoro-N-(1-formylpyrrolidin-
3-yl)acetamide, ’ ‘ v
o)
HN Y HN HN
HN HN
Y 1 L™ f >
N
NHy N OH ' 0™ 'NH. NH,

? 2 2 > > >

Representative substituted alkoxycarbonyl groups include, for example, those:
shown below. These alkoxycarbonyl groups can be further substituted as will be apparent
to those having skill in the organic and medicinal chemistry arts in conjunction with the

disclosure herein.
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het eroaryl group. Exenplary heteroaryl aryl groups
include, for exanple, 2-phenylpyridine,

w@be@aplgags rol e, 3-(2-phenyl et hynyl) pyr| di ne, PCT/US2003/026625

phenyl pyrazol e, 15

5- (2- phenyl et hynyl ) -1, 3-di hydr opyri m di ne- 2, 4-di one,
4-phenyl -1, 2, 3-t hi adi azohe,

2- (2- phenyl.et nyI)pj?ﬁflne, 2-pheayl t hi ophene,
phenyldinjdaz¢pl e, 3-(2-piperazinyl[- phenyl)fuygan,

3- (2, 4-qi chl Bxgphenyl ) - 4} met hyl pPrretg,~anf the | ike.
Preferr@d\optrﬁgally subsdj tut ed het groarplapyl N
groups i ncl ude: o]

5- (2- phenyl et hynyl ) pyr { m di ne- 2-yl am ne,

1- met hoxy- 4- (2- t hi enyl $henz

1- met hQx 03-(2-th|enyI)EEpz ne 5- - 2- phenyl 20
yridrﬁ§¥ 5-nethy| 3- pheny |soxazo

p )

2-[3- (t Pif Ayl ) pheny] ] furan, 3 N
(2-furyl)-2- rreth y- 1 -prop-2-enyl benzeneke/O
(hydr axyidn no) phenyl ( 2- i enyl ))- nethang, and

5- [ (4- mgt h@Hpi gé? zi nyl ) met hyI ] - 2- phenyl t hi ophene. The
tern1"heL§Angw -Jheteroaryl” refers to a biaryl group

where both of the aryl groups is a heteroaryl group.

Exerr‘pITéﬁ yeretbaargtirpfersetoer grany br gubstifent toovhidetwd awl groups, which

SEERL Eng BB L 28, o, P SRS USRS e, o

bﬁirﬁpl@afpﬂlbﬂﬁb&[z@ﬂé Ykhphgﬁ Hﬁ§eﬂen Ch-&k%ylt}no 1-phenylbenzene, phenoxy—
2-(4- pl(géerazml-Sprl furan

Beeaens @ bsyylsbynybeprene, gmhpgm lge)oneam-pbqnyﬁnma 1,3-diynyl)benzene,

Ppoasireyimy | BBy RS REndede (o k0 s sPlptire® optonaty

stisstittédrbiestt getuper igclide: one(phémarﬂlhem H4V%tﬂheﬁﬁ§ih9ﬁ§'l)phenyl]-
to hydroxyl gr.oups am ne and su
gresupeer of dfcdiphenylhengenss Retk P%nhﬁéwleﬁn@wl)pﬁ/w Ivhibehzylamino]-

r nwth:a
B o T N PR A BB el o
such dbe tdnmS'he&ﬁtar;ﬂ@ﬂyl'hrefdﬂs Br mbla@ﬂ iR IP6nd 6F the aryl groups is a

ﬁ%é%nl theS|s eene, John 5 Wl ey & Sons,
B o‘wte@%kafy WhEEHWDE aninBldaddéer  example,

i S e i -

frd2-phiemiletbynytlp |, 3sdihydroggrimeidines2id i@, t hos e 4qbkaylriezl3hliadiazole,

B2 Shamrmiaine. ) 2oleqy itteny: A sNOLipslAe, -2 piperazinyl-
bRdnFBRRNM, @1{204 G’ﬁ:‘hld%@ﬁenyf-)ﬁ-in% ?, é@%l& I’éh?rtﬁ’ec‘l @rﬁeﬁerred optionally

trlethylch orosil ane; substitu
gbigtituseds d@t@rmlam@ amups\ oincludai t%&-phﬁmﬁﬂtmmmmﬂn;dme-z-ylamme

Pl ﬁn@ﬁﬁ % he{@gggbg?(ééi}&ﬁé%zg% © S ethyl-2-phenyl-

pﬁidiﬁé]y drrﬁ&hylﬂlﬁher@ﬂ1b@;(a§ole 13.¢3- hﬁﬂﬁ@kmuéﬂlﬁ}pﬁgﬁyl]fﬁllah}’l 3-fluoro-5-

?t er, benzyl ether; esters such as
Qoﬁlrylhréﬁaemmimnﬂ -enplibeezeae, ac&tyér@ylmmo) (5-pheny1(2 thienyl))-

IS glt%g%:’%ég %gﬁé} %Le?r&l@ﬁ&a&mk@%n%%&ﬁg%g tglo;?g%g)er elﬁqetqtgan "heteroaryl-
h«;teroaml tregers e b biayl él@ﬁﬁ&fﬁeﬁ@both%f&ﬁ@b?mg?@ps is a heteroaryl group.
rlfluor acet am de, and benzani de; such

xRl pryii heteroagpleternaryl gaomnsi andlndse; forn @xampler s3-pyr1dy11m1dazole
@ﬁﬁm&&?lp?;azﬂfeo gﬁ& Iﬂ'taedh éJ lﬁr%%ﬂéé’ loggcgrﬁalﬂg ug&g'g o Fﬁetero arylheteroaryl

are mte |oe ers

glbu}met hqudeanﬂ-(%—pﬂpemmqﬂ-ﬁl—p}h-fdyd))éjrhﬁ,r disthbK 84 ytﬂzﬁﬁ2-yl(4-pyr1dyl))—
’ofllﬁl {%{i/{gt %ﬁch as. hem.thio, _dit h| 0
&-(Sapethypkera-2y et&mli(érpya@ﬂé m@ he
i nvention provides conpositions conprising an aRount
of a -24-
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20 compound of fornmulas (1), (Il) or (lIl1l) effective
to nodul ate GSK3 activity in a human or ani nal

WG ngocd4smwhen adm ni stered thereto, together wWehUs2003/026625
pharmaceutically acceptable carrier. In yet other

enbodi nents, the invention provides nethods of
inhibiting GSK3 activity in a human or ani mal
subj edthe -te@ApioSddiel" a6HTA Mpok@kih g Gréip"t BEh fibaﬁ& @,r hydroxyl groups,
ani.mal 25 subject a GSK3 inhibitory anmount
@aﬁ%mp%fanﬂow}ﬂw@y @rqups (refeys tor fomsw)f theBheﬁIWmehmes which are
e of treati
SPAERE B! S B PR B PO Siled i he
drtsotlides thlose ot If(hrﬂ’aﬁl l&bte@ﬁvmlrou}ﬂ b e)i"gamc S?I'IfﬁédléS iG8ene, T.W., John

nistering to the man_or ani nal
R StoPr il Yok ¥ bR e tbe DFhieheem o drdecosr removed using
I I (
n%’dlr:%ﬁ;lfe(gnskt gogt'h Wlthe . In. %ie%tﬂqlﬁsg%va%gbeﬁe@g&??%gg grl%\l}gg 1ncpude, but are
ag’ehlnsed o silgk etlrh euclead)ldlds;mmalﬂed bheeqoties 6N hydroxyl group with a
inventio wdezlc

FraeFyt s Eaﬁe U =Tes ng ounc{:}ugaf laéegﬁguschgrosﬂane tnmethylchlorosﬂane

. RS PYBSAMIbRA] laneaﬁéﬂlém@i%sﬁﬁfehgﬂ)%tl ed'Mméth P&l} X flﬁeéhers such as,

conpounds in the manufacture of I canme
boenetdanitedofo wethbrymethyl eth& Wlﬁ@lﬁléﬁﬁﬂlﬁ'h Sther, benzyloxymethyl ether,

FEURUBRAL, Ao aradPaurBogpEtdT) efnclietrbpBrapl  cther

G i xQURAST kiR, 611§lemr BESSN tdiidr; rl%éfé% tsﬁ&?'e@n’but not limited to,
gol yci/stl c ovary syndrome syndrome X, |scheh a,

W%PG»C@}Y@B?@aIacﬁ@% drirldoroacetatentand &lﬂapmcctajeur yExamples of
f
?*‘R%Jt@d{)%@ﬁe Rt anciF S Gk ot Ml 1 Bty st formanmide,

heatamidbe tﬁﬁa@ﬂommnﬁef | angd begdagige; " mﬂéggeﬂc}ﬁmt Bad8limide, and
5 ase 3" and "GSK3" are used interchan bly herein
ghiopycrimimids; and othetst dixanples Qfgorﬁ@f&tedtsnlglavdﬁﬂ%rgmd@ée but are

W&V 0 u%geﬁ@@ﬁ% l%eq‘é}’int?%tng Ptlgﬁgglthclg tlnoetﬁ‘er substituted

§®eth§irdenizﬁhm cactsastientithio, .d¥B &0k, arﬂ'lﬁot(ﬂﬁi el end b@ers.
perceH]C nol ogy. of two ami no acid quences or, of
two nifcinather a8Regh the Wé(e%t%ﬂﬁ%s SATBPQFITioRA €AMPEFIng an amount of a

BRhpIRY FISRRIASE)) (LIPYF ﬁﬁ? EFedifedo mc?lﬁﬁ?e §§§3 %gtIVI’[y in a human or

i ntroduced i n the sequehce o one polypep

- auiolab subjeat i whenf aiminjstared theadto gogether withha pllik&mabehﬁically acceptable
-goLﬁﬁeptide or nucleic acid). The am no acid residues .

cl eotides at corresponding am no acid positions
or nupl 9&téHer HABIIRAR, MeLintentide %&89@39 e@ﬁjodsvgleﬂhf%ltmg GSK3
position in one sequence I s occupi the same amn
adtivity in edivsnpe wranimall bjdctj comprising adtmmetspngmb the human or animal

th I
B3 SR ahBRa e 388 Rpmaend Sidormites R 4 el
am NOTRE ipeksehit ThvehtRirC fieHed roﬂ@é@ hReodsi & ﬁ'gé{in‘{gahﬁﬁin or animal
to . amno _acid or nucleic aC|d "identity").

Pt sutfeing | fogy  G8Kiamadiated dm@rdsequencbmnam @ animal subJect

R AR LT RN —

ardeunttio€ alcoppsind eNfrhelas ()#(IDfor RHE) JHOQS,Seither alone or in combination
with other therapeutically active agents.

In yet other embodiments, the present invention provides compounds of formulas
(D, (D) or (IIT), as described above, for use as a pharmaceutical, as well as methods of use

of those compounds in the manufacture of a medicament for the tre\atment of diabetes,
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100). GSK3 was originally identified by its
phosphoryl ati on of glycogen synthase as described in

wovedgessss et al ., Trends Bi ochem Sci., 16: 177P@WL/US2003/026625

(1991), incorporated herein by reference. By

i nhi biting GSK3 ki nase activity, activities downstream

of GSK3 activity may be inhibited, or, alternatively,
Alriigiinale dischR! afid 26MEE neWfd@BediokivaCikoraby, 2Dediy, atherosclerotic
i nhi bited, glycogen synthase may be activated,

CalAviapGwdar| cgseiam eesentid Wyipgeension, polysustist ooy sBSkemEssyndrome X,

no . c ki:nase i.n a varjety of other .
géc??}l?né% s%e(lt'l%l(l?? uéﬁrggr? Pflgéﬂéei%inﬁfagnaéﬁoé r Y AT g’r\p?}iﬂ disorder,
dmimunoddfidienay encance@nd tau protein. It is understood

that inhibition of GSK3 kinase activity can lead to a )
vari ety biedesoreiand; plsewhepe ieesiy the follewiagiterns have the meanings
el &¥edow:The 1 nvention, however, is not limted by

any theories of 30 nmechanismas to how the invention

wor ks ."Gly@Bgéh syrtthdsetlandsei 3' asbUGRKBRiare usedr ititetthdngesbly herein to
CQ und that. exhibits an 1C50, with respect to GSK3 )
Efehe Ay é’r?tﬁ’é’nﬁ%\%%tmﬁrﬁothéﬂ/l oQer SrEtECE Yiomolegyy iy dre amino acids
IEB!; ﬁ . ﬁ@ﬁﬁ | | | . e o
assa)?h?)g?tl(atgs}%%é %ﬁ?g%gﬁ% acti vpf%;!/t 3dllc;akst%:r [ @déélq E%cﬁ%&ce (Genbank
200as5sPn8 265 IPGB0US2003da688%5 the greeceat | hondogy ifetwaw.amino acid

"] C50" is that concentration of inhibitor i.ch . .
PEaREs Tl Bia FOTED i 45 SRR ge genthogs) ogtinal comparison
Batposdtsigilapd Qitehe inBBRERAGA RS deyBearfB P OH 9§lﬁlﬁéptfcfé%r nucleic acid
present invention have been discovered to exhibit
fompptimalr sligagent iwith ghapihet pelSieptideConpuoelnigsaaid). t Abe amino acid
Lhventd on preferahbly exhibit an.l C50 with. .
?éesg(%lgg %)1‘ {1%3{ S Str g(greﬁgor%?%mpﬁ)gnac %B?ﬁm% qg/lnuﬁlgptéde positions are
fhicpf @hglated. WheAR gosittaninaditdeqherd¥e i8688UPII By the same amino acid
preferably not nore .than about 1 M and nost

rebnyclegiide apihe comsgspapdng melionMn thgsothemsequedce, then the

' S i ssay.. .- i.onal .l . L
LR LA R DA M R i g i i
thorhélegy'ed aqeivelent t@fankiyidr aferorwhlidleia d6d OVdnERL").0r The percent
ival] ent radical. Suitable substitution groups . . .

gﬂ’@P ¥ betwesniile teQ spgieRcesHy drigrgtion off the sumbser pbidentical positions
. . B H 1 1 1 1 Q) i i i o e
300, 4888 ol P ey g oo
300 oG&Ki3dwas orginally lidentified rwyl its bbhowphadykation of glycogen synthase as

BB R ayosdsety P S 1<aal Lo ~Sear JE Bing1991), incorporated
RERINDY rBRRY By MEIRAAPGEKS AL Qﬁlzﬁvigff %g{\}?@ésadcﬁéﬂsﬁeam of GSK3
I kyl cyanoal kyl', and the

car bonyl, al kyl t'hi o, am noal kyl, )
pétisaty mdy Thighitod;drs alterativglyo stimulated tFoekfanysle, when GSK3 activity

substituted. The grqup substituted aonto the . .

BRI FreobrS SRBite 3050 o Bt PoittRy p gncreased glycogen
prodoetiort Yy WBK3 Y diseXown RVBERAK Y kinadeOWeS AJakiOXYof other contexts,
am nocar bonyl, -SR,_ thioam do, -SO3H, -SO2R or

apluding, kKipr exaplee pRosphorylgiiom & | vy dregemin, mydtoxprotein. It is

bstituted sulstjtuent . .
B UEL Bt My BERr RPN S TR b By ofgects in o
eafet of bioldpidal @6ntekts N iThe tiflen€ibay bwWeres is not limited by any theories of
2- hydr oxypropyl , 2-am nobutyl, and the like) or at
?’fﬁ’égf’élh%‘il A fodior thg dnveation wokshydr oxyet hyl ,
3- cyanggks Mibit(ﬁ'n(gs {1&8 }Héﬁ? }0 re%éibé 4 Jo%ﬁp%gnd that exhibits an 1Csy with

respect to GSK3 of no more than about 100 uM and more typically not more than about
50 puM, as measured in the cell-free assay for GSK3 inhibitor;\l activity described
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substitutents can be straight chain, branched or
cyclic arrangenents of coval ently bonded carbon or

whedenosatdns. " Loweral kyl " as used herei n ref ePCT/US2003/026625

branched or strai ght chain al kyl groups 25-

conprising one to ten carbon atons that are

unsubstituted or substituted, e.g., with one or nore
hahagey heﬂ@iﬁ@él@W' "1@;0" @ RS coRE@HRASion |oH EhitstioR Ghidh 1@duces the activity
net hyl, eth Er%% i-sopropyl, utyl, t-butyl,
n@@@emzyme rg £ 6§ ﬁétMWma@Qﬁl éerwehorﬁﬁymymtafam cgthpounds of the

Ui SRR o8] et AT PP s o5

f@@ﬂmohnﬂ@oﬂﬂleq&éééﬁﬂlrﬁbﬂiﬂh preEfepalillexiibie WneTy] with @edpct to GSK3 of
enpl oyed 30 in_conpounds of the present invention are '

|n<9v@9%ﬂ fogp hppt &P cHMs MOFRPrefapllys mermere thaainbant 6 pM, even more
ﬁ%fgﬁﬂ 1y2d? Mork @h C el ﬁ%kégﬁ o @g‘f&%ﬁrﬁk ncgt%&]é%han about 200 nM,

rein“to straig ranc tycli
raameaairsdhahengil-cﬁleeGﬁKaﬂnnmedzswyle bonds and from 2 to

20 car,hon ﬁ' ug\D 8 4/ 018455 PCT/ US2003/ 026625
at Ons. g\plp&} \ubstituted or fsupgtitpted gr wpsubstifpted o Fefers to the replacement
Rranafgeh w% acﬁ{lﬁhéx%lén@@i' ﬁﬁ)af%nhf‘a\ﬂﬁd'ég gﬁ‘ﬁablcogubgﬁﬁlﬁon groups include,

triple bonds and from 2 car bon at ons.

"foo wearaplkoydroayl, ustd, Iaanm, nlrmacb,e cyanbo hielo, thimerthlomnRio amidino,

PR PR OB MO PoRB TRy, SN B Siapine; SUTfoRariide, carbosyl,

tfbﬂrﬁ;lluoro%@dliaﬁxyhaawv&e?ﬁk&v kﬁaweraheskfalﬂsydlowéﬁfk%k§ 1Bweralkoxy-

a_nono- or polyc clic, heterocyclic dor carbocyclic

sty u@'ﬁlcaﬂfpppl cabliojitualy boisuRoiicbml s hecrowaliyl-
8. b t whi ch
SRty AR R PR et Eapg B 2 Pt er oat om -

The t qrhm subﬁﬁﬁtﬁf@@&ﬁb%@hliﬁéblf beauBstRuteer &b dréup substituted onto the
cycl oal kyl substi t uents that have from1 to 5, and

Fpstitutont %PE anyby cavoryl dalp; itrer @mmym,tmdr@mgloweralkyl
x{f‘%i-%ltkU%f esen a%% h%tI{ertﬁl%'én%hn@o e%lﬁy% knor gagkyq, Wwhere R is

I NV n’tloﬁ are nitrogenmn,

sthéaﬂyhyﬂﬁxye&,ﬂ@mmtyﬂwlov&wﬂbﬂocycl oaI kyI rml eti es

nmor phol'i no, piperazinyl,

|
:O P (|C:) e lr'I S@P‘?‘M?‘e éHﬁstlt\“ﬁ‘i sph Sﬁl@entg}cblﬁi@? &1sgaighy phain &Q}lsp theesubstitution

GUERSS bR N S o R 1 r
tthee chain ntetpiohy c(y tgl i 2 hydr])ﬁyﬂsth!jle Bscyaaogriopyll anfl ubedilend Substituted

ﬁﬁ‘? Q;‘#erﬁg 0%1 ) $ Cl fﬁ@p&egfygﬁygyﬁﬁgp&%g oF covalently bonded

CRibBA bPBetefdaRsNe or i odine. "Haloal kyl" refers to an
al kyl radical substituted with one or nore hal ogen

at orrs "LOWBIBHWEr a3 'UBﬁI] béreimeredibrk ytb "bramdhed ort shragght chain alkyl groups

d w .
S BESRE oo Elen Fhino a5 Ry SR suPlgFind, o with one or
ahdEO KMo %_ékfj h?&ox?y&%th&ﬂ%rﬁﬂps"\'iﬂchl&ﬁge e%r rﬁ&h?io Eﬁyh Fr&98 Nisopropyl,

at ons. ferm "hal ol oweral koxy" Tef
dwierlat-texly neengntvd mﬂg@u@mq‘thydstmtaﬂupmedwé amir thmhrke

hal I d
pgl 3%3%1 @ﬁe%gf I OfMA refA{sC grao ?}bvg gff?ﬁ%gg?\Po . of %‘%}Ehed chain saturated

laighdiic redica Haoimgioh et VD edrfdtBatomRd 'Ify@fdall HRs1ehdt froups employed
carbocycljic aryl groups and
n compounds of thé present invention are loweralkylenyl groups that have from 1 to

about 6 carbon atoms in their backbone. "Alkenyl" refers herein to straight chain,

branched, or cyclic radicals having one or more double bonds and from 2 to 20 carbon
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het erocyclic aryl groups. Carbocyclic aryl groups are
aryl groups in which all ring atons 25 in the aronmatic

WO 20vg/ 088465 car bon. The term "heteroaryl" refer sPeiEUS2003/026625

to aryl groups having froml1l to 4 heteroatons as ring

atons in an aromatic ring wwth the remai nder of the

ring atons being carbon atons. When used in

QESME c'tAmynw bdferd Méteir® Hbﬁdl%m%ﬁﬁfm bialehddebFEyclic radicals having one
pol yc refers herein fo fused and non-Tfused
@ymor@;émkrbmd@raeéﬂomz\m%mcaabon@tams one cycl ic

struct, 9] ch as for e

benzodlﬂg))‘?{ol]i'il 0 g’ \T\%lt clf?e?]asergmsde%& I@j"‘P “?16§?1Pu8t df eloweralkyl.
Repaderitativ pﬁempibs @foleperdlkcky BRips hﬁélud@ﬁ\ﬁethé)@ | dtlkcixy, #-butoxy,
Exenpl arél aryl noieties enployed as substituents in

pmgdogy apdhedikesent i nvention include phenyl,

SR el N

setstiamat. yTyplpglrcgrzloaLklyl sﬁlﬁﬁﬁaﬁﬂs)ﬂage ﬁbhoﬁ@@%lhcklfoné &y ting) atoms
, t enzot hi azo

BorBisyr ¥ Dok A YafSn Coma OFis) hiiglostom.  The  term

"I%t@tlogyclloalkﬁf' %f@rsth%re'ﬁ{‘ t(ﬁéi&@al(l&? Qﬁ%tlﬁféﬁﬁtthe{t %@éjgmnt 1't0%) and more

aryl group.” Typically, yl groups enploye
¢xpigediyrfden dfto ehetqrodems in thmrmgtstmntut‘ea\&,nfabbrhelerba:toﬁs employed in

carbon , 5 ons i ncor at ed within the al rtion

GPmpRthas,of S Presell SVeSich Bin Balet v egh oLt diuesentative
ThBtefd @Hl@ﬁm@fen%@ ﬁmﬁfd%sﬁ)@ exdh fﬂ% nfnbﬂihohﬁ& | ﬁiﬁ&ﬂlﬁﬁr piperadinyl and
exanpl e, benzyl, picolyl, and

lthﬁ 1; & Hearboaycloalkyh @r@muzpe qylsmalkvh @rwsma whicyl aslhnng 'atoms are

eac \%g‘%rglﬁlgeiwm ﬁt he §P thy 1:}’&%@11}%'\;@ E%} %’E a{ﬁ f%}m "polycyclic"

Irezmmeﬁdlﬂsw ﬁlsaa@ldtrﬁjhnﬁusawkﬁmymc stihgeg herein to the
group NRR where Ris aryl and R i's hydrogen, a |ower

aI kyl "Halo" apfers hareinTtnen halpgan mdisk phelnhn frories, @hbmne bromine or

é&%n'ﬁa?o%lgg'; lée%erg Y& an Fﬁ&iﬁraﬁ{lﬁf ﬁ%baltlfqed vg}khog\rger 01’31[101‘6 lfxylfo gen atoms.

I'I‘h\aﬂéraf ahdwlloweﬂ'di]leylf edsfe’ts tara/llcswesrhkkgal kdﬂi@msmtltlft@d &fith one or more
her einto thg ggou'p aryl - cycl oal kyl - 15 where
gloeettRys. 18eferg) \P&i‘@ﬂfoxbf yEafera g algmswdlcp;/ p}ibﬁawe,d with one or

fr 0 na
SUEL QL 19810 P IR A 5] kAl
smmnmww;thbneefmbsehabo@naahkyl gr oup that | s
termn ubstltutedwl an a group. The ter

5 Kowaai ersr g panocy dicnd RpL¥sysi ic JoRIAe BipWES HifiEeiom 3 to 14

) %h&ﬂboi@ c‘a{ﬂfﬁﬁl ﬁf‘lﬂete% at@ﬂngeﬁﬂd '1n %ab!ﬁ% bbBLyEhL 8’5712 groups and

. The term "I ower al koxyal k refers t'0o an
hbﬂ%mydi(kwl gogpe Girkocyickic bxylgraipk ptearyl gronps in which all ring atoms

SR S0 Bl 0he B et AR S rops aving
fRhKY ke B btefda8dnid as ﬂi‘%at‘oﬁ{srih an Bk AhHRNAS Wit the RIBAiRiel 8f the ring
the group -al kyl enyl aral kyl, where aralkyl is a

plovirsr bainag Rgrbon afiives.t éWlmn @aedony@m@qt@m wigh arydfssbstituents, the term

h@({lﬁ:ﬂ 0 e%gg hgrreouPo fug V\% %%4 gf(’)é ld%clﬂ o%cglfrgsy}% \I)v%ﬁg at least one

Egdlin se&cmlemsn @f@ﬂﬁfogl Jael yal kgt * exraﬁ‘fpﬁf Shdh@boRoAo® dWhich has a
am noal koxyal kyl in which the al koxyalo

heterocyclic structure fused to a phenyl group, i.e. ° , naphthyl, and the like.
Exemplary aryl moieties employed as substituents in compounds of the present invention

include phenyl, pyridyl, pyrimidinyl, thiazolyl, indolyl, imidazolyl, oxadiazolyl,

228-



10

15

20

25

30

is a | oweral koxyal kyl. The term "am nocar bonyl" refers
herein to the group -C(O-NH2 . "Substituted

wanionocasbonyl " refers herein to the group - C(E)TFNRIR03/026625

where Ris loweralkyl and R is hydrogen or a

| oweral kyl . The term "aryl am nocarbonyl " refers herein

to the group 30 -C(O-NRR where Ris an aryl and R

itstrdvpYil,0 gy razidyowariatdiyl, @iopheNyl; furanyl, quinolinyl, purinyl, naphthyl,
‘ar altﬁyl am nocar bonyl refers herein to the group

1, herzopymdylsanddveariaridazelyl, artalrthe eis

DY B L s SRRl 55l o

hmlkylrgr??stquﬂgyad;lp coBpohRdsNr2he pﬁls&ﬁtm{'émh@% (hafe2 frﬁlrqulR} to 6 carbon
am nosul f on refe ein to_the group
AR e ks sUislipegion of g usligetros. Suitable aralkyl groups

SR om0 5 AR L K U SR, o,

andfhelikei s | oweraral kyl. 5 "Carbonyl " refers to the

? Itha LZ‘%{P’%‘& gl%%éf %r%tﬂ the s borlﬁ}fzs &%g hal grrr]l%roalrleyers herein to
|t1‘ié’VFfo@h KRR 'CWRER A Iyl R hed %&dﬁcﬂnﬁﬁr&%&w sel@c‘ﬂéd"ﬁom hydrogen or a

eteroaryl or |oweraralk
l@wrtﬁéhgh Xy derl épaylmmmo"rrefees lsergarte i glymp eNaRd vitere R is aryl and

banyl ox boc al kyl " "
R BB YO PE e o idines repgherin o e
(gﬁfdpocNRRDahka o a W@ra@aky”ﬂ Al ik hyﬁﬁy%@ﬁ’ca* 1o\eﬁéery1TQ§ aryl, or a
tern1 arﬁlcarbonyloxy refers herein to the gro

Yaryl, where aryl is a nono- or polycycllc

Cg{ g?%ﬁ? %?Ly@ﬁgclo%ﬁbgﬁcg’cﬁ?e ﬁﬁre{nopq Wg %W:HJ F{szryl-cyc:loalkyl-NH-
¥iefd) exClanllall Ky kb, d1vdla{t&yt:hba1k§r[ ghdoyl Typitame wlaélkyll has from 3 to 6

refers herein to the group - -

g erm "sul f
Nﬁibwl% Lﬂt?laﬁw becbf opfigngly 15 tg umlrtﬁt@q h@eﬂogwms The term

' mﬁmfnla%k?%’ Hféfsl%%n g&gro mg) tﬂatvi@{eﬁjﬂmall §u‘t?sk1§}{l:d withan amino group.

Al'kyl sul f onyl grou ['oyed |
pr eseifhe terme' mlkcxmalky}é refepd toahé grohpmn@locym wihegalk, is alkylenyl or

HliEio ed de e AR oy i K rsimboRyalloT” refers o an
aiekpPakRWharesdk] B mﬁﬁ?ﬁﬁysu{ ?Wergfk?ﬁ‘ﬁntdnﬂ \%1?% &Q&reralkyl or

i ncl'ude, for exanple ony

loyvergkenpil.) Thetthyfl SaryyToamalkyl(' |rekrs, tovthe igeouR -atkydértW-O-ary20 The term

RSP BA S B BB e B pdowertio

gr OUPThSREmahlkoxyAlRy IbRHidD" | Homy! f

herein_ to the gr0 g%-pﬁy- S02- a?gﬁpﬁ;}?é{r é#nt%v\hﬂl?éc%m{lﬁ AR-(alkoxylallkyl),

afhalrekyR i1§ |typmisally alhigtogemheloweraralkylyl fasndoiveaikyief er She term
d h th

BB el i SafE B St B AR AT icn e atoryano

1sM10®6@lkoxg‘z§1kyh whi ch the hydrogen atom of the an de

nitro%ﬁn of the car bonﬁ'l am no group can be replaced a
| over aR%k{Arm Pocaébo weefere detein toytheugrousuCiOyNElaps "Substituted

j Iv b t '

?ﬁﬁﬁf%%gqcf I%Zhﬁ% am g‘gesgr %ﬁh—@?@-ﬁgﬁéw‘?}% oReis poygralkyl and R' is
bydrageghor arloweralkyl. The term "arylaminocarbonyl" refers herein to the group
-C(O)-NRR' where R is an aryl and R' is hydrogen, loweralkyl or aryl.
"aralkylaminocarbonyl" refers herein to the group —C(O)-NRR' where R is loweraralkyl

and R' is hydrogen, loweralkyl, aryl, or loweraralkyl.
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branched chain | oweral kyl, cycloal kyl, or aryl or
| oneraral kyl. The term "I oweral kyl carbonyl am no"

WO edoe0$845D al kyl carbonyl am no where R is a | oweeHEUK3003/026625

having 30 from1 to about 6 carbon atonms in its

backbone structure. The term "aryl carbonyl am no"

refers to group -NHC(O-R where Ris an aryl.

Si mi | awmdnogdnfe 1er Hefersaadrdid | €6\ BRNY, %réﬁﬂ nnsgogg KBS tybstituted

car.bony| am no ere.Ris a lower ara

2ovReyiiend’ g heesings tszeons ﬁOhﬁéaRﬁwh@mR ig loaveradkyhand R’ is
?Hﬁ)%kﬁ“o?qa lo%eralgﬂgnﬁ%(te N %@le}n%agﬁﬂﬁg*yg{yl Srefers Cile:rem to the

om guani di ne

ignadpucheylt 3109 - NIdackdidyl akhérd memrblﬂ(?m Nowé&h@MRytar ryi ng
the formal double bond (the "2"-position o the

gu 3n| ﬂ pﬁ@ongl gefers tg |ﬂé\en‘ihﬁ%}ﬁ%’ft8¥9¢1én@@9r no, (H2N) 2C=N-)
carryi s eRrar At e QAT b Bt AU WBecd R s hydrogen,

1@Werplis], tdyolvalkyi, Hehrogvedoalkyle améng . aryl, HefsrdatywING) toMdraralkyl. The
he hydy, t ons . at he nitrogens can be

_of g
}eér{ﬂ aceo"agﬁ]rw axycyglpgl Ing g GB{?’E% t uedguetallych glherein to both
|"@éﬁ€6@l&b90arb@5))’dloa]§§ vl ek ng%’dé(?l{tlééro%?«%?al r'ek]% Wh&e R is a

term "am'di no" refers to the
cethecyaleallkyd agr b@cmgydoalkyie résusi&dtlwl}t. r dhenterm n‘birylcarbonyloxy" refers

cal t the "N2"
HeteR toch b SR 3RV ierE o s s e pol el agargaeycloaryl or
&etetacyloatyber ahal karim QQQIIR lé%%n%xirheréféﬁsﬂl;em to the group
i nventi on can be readil syntheS|zed usi ng the net hods

derPrredkyle whene thearabiyhisrlowetaradkid, whi ch are wel |

known e For t he hesj "

pyrr oITIé1g t‘%w awsﬁg&éyl ?%fgrsv e?éjlé&,thgfgrg% ?@% ueﬁ?]@%?‘gfony refers to a
subRpitieéE ndidalyy of thei ivesird NSOBt ang RatideRr 1%&yl Emeisulfonyl groups
W; Davis, J.T.; Essenfeld, A P.; Msanune,

p@@@ﬁd ny\p(p@poqus of ths prespnt venties are Iggqalbglswe@i]gggsulfonyl groups

llig%igg ﬁgﬂ 1 Lt?? éa:%grlf( Et? Fgrbalfr@,&% r%z Qﬁp éﬁk}’lstOH}’l

aruipy\vemplolyed DnEcoﬁpgulﬁjsnbﬁ the frdként Vkentidn Lﬂélﬁde for example,
ch are incorporated herein by ref erence

4 i

SRy TP (o COMBBURAS GRoiEND SRUGEHeYIn et Poredh is ety
Sl " "

gio%éﬁlggﬁﬁ% gnavit?}%éér‘g{gﬁyqpro ),S fﬁqflﬂ}eig%]o%e ttexgﬁ arylsulfonyl" refers

hcﬂcm tOZGIe@mpp) HS@s-anyl. t ke }Demséal‘hllqyl’suﬁ'm’(yl'o mefprselisreiabioythe group

nh| t ha s relatjvely
?fa aﬂl |‘*5“§he'i5’§ @fﬁi‘t@é a%ﬂlfﬂ%fé cthe E?ﬂ@skslfowldo" refers herein
ﬁglg@%\gqiz to at | east one other type of kinase. As
used herein, the term"selective" refers to a
r el at Apaisgd hereias the tpmn Seacyonylamingtitefis to the digaentgroup -NH-C(0)-
ar ed to eas e oth
7 e B SORBES 4i0? oFltnd S8, B et OF e ohB%sd lacripg eroup can be

teplred b abwarakys falrﬁc bt 1Rvedrhityl CSudthr 5383ncR8e moieties such as

.conpared 25 to_ at [east two ot her pes of ki nases.

rarhemete geters/(-NY-g(@uPsRx and RI‘FINGSG*N CIE@} Ot-R,aWh%KB is a straight or

Pl cnald oS hoe, “RhuGabn SR EoPur ln o py e tem

Metveratintenrbdatidnine! fsfers o hikykaboaglagiiaivhtRired a 1owera1ky1 having
g_ccordlqri% to the follow ng: GSK3 selectivity = 1C5

BEHkfo 2b9uk§ carbpratemsdgyts)backhnse stractask SThaeim rwlcarhpnylammo"
fe@érSCttJ)V (i\&)r %ﬁ%@l tol . (RLNhgr as 1> Igﬁgﬂaﬂy, the term

( GSK3) an | r at i s se
ara]kylcarbonylarmno " refers to carbonylamino where R isa lower aralkyl.
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30 for GSK3 exhibits a GSK3 selectivity of greater
than 1-fold with respect to inhibition of a Kkinase

wobdenigdhiin GSK3. As used herein, the term "ot P&r/US2003/026625

ki nase"” refers to a kinase other than GSK3. Such
selectivities are generally neasured in the cell-free
assay described in Exanple 265. -31 WD 2004/ 018455

PCT/ UZZ0Q¥d0R&EIRD thedepi C'ubiidine®He3 1giBhiBit deferPto titfeties derived

pr esent i nvention exhibit a selectivity of at |east

mguazudlde(zN) Q(—NH@%( o‘-hlﬁb mm@tm)mdude@hose(t@ﬁa; yt the nitrogen
Ki, d
(9 B NS TR b AL ik %55 oS e, e

Hﬂfrﬂhdmeﬂi?lb@bélﬁmo(ﬁl@l)z@*ml) blhﬂ Qlﬁ&sleonHé’tEat dHhes 6Nthe nitrogen atoms
invention exhihit a selectivity for GSK3, as conpared

CATHAS | & fe¥mal %ﬁ&leoquér (the néseamyﬂf 48"-pesitiensaphhe guandine, e.g,,
f
Sl el plol 8t By 4 Lo o BB F et vt o

auottable substitenty) &uah% MW@raﬂtgt eofloash loweragalkyle. assays

descrlbed rein |1.as assays generally known
ot neSeusd Kot e yomk pridiRp t‘ﬁ’ hie Ui mogion Ry CNR)-NR - (the

PRI B dseirf Ot iglemiLE )ﬁitﬂ%eﬁj)%ﬁd R J@ gﬁgﬁgﬁil%% at the "N*'

i ncl ude both cell-free  and ce

assagyes), wheoeR land Réealﬂﬁ@ydwgfasbmaihyl aiwl, eemlcs;veraralkyl

i nhi bifors that ct by direct era with the ‘

pol yp&PTRpEndspt] BE prestRs 1averhpn o %@a&wmh%g@e ugiig Ahe methods
e¥cribbd BBteld, Yori oMMr Bh&tRE S, Wﬁc‘h SreRedll RibvRY irflie8t. For example, the

interaction with GSK3 itself, or by other mechanisns,
isyvathesi @@yrrcdq:s levingy wide varietyf ofrsuhstsuatits Is (@SigBehensibly reviewed in

PR R 0L o S Py ¢ R R SMRERRBIG s pousch, WR.

Shkdin®. 745 dr. rmgrsacgblnlsar Ha0€ R .| Lahdifly) R ; Gali3.eubdh, A.M. Synthesis
general a cell-free GSK3 ki nase assay can be readi |’y

996,894 %70t Mayk Trodefl, 76,8997, 6d, 2810264 1s ik Wl QUE. Oz Sy,

t 1,0} &b T
THIT o5y S945 SR R R e b BB e R e A B
Arl i nGiISKB tdbitgiok Sompblind3@fShe preseng ie&htioh cabe ﬁ.ﬁlﬁied using known
optionally, one or nore candidate inhibitors;

£ 358 28 Her %W%FW@*@%I&@%W@HH@F%.% f‘ohke
|l t
al ' ow ﬁ%%ﬁﬁ@sr 6f 1 r@%g@ act tege?a ] ﬁ@gﬁ fﬁ%lbﬁ&& dcliGity that is

pepti de substrate . ransterri
atlhtivety substantialin scﬂéctllvh evitinmeypeet to @8KB| ancomparédtodat least one other

t. | | t [l that
Bt ress awets hiimdinboe Seéec[%&si 595 19 8 aslRENohn Exepigr potency
?&Hﬁf‘ﬁbﬁloﬁfaggingﬁd}gﬁiit £ @h fat {daGi8d o éttﬂ% 98idsde preferably,

substrate; "(4) washing t reane unreact e
Gﬂhﬂlhib@b@d)ﬂkﬁ@presm mvebjiomaranelietyvengith rep@% taMSKI3, as compared

f r 3 ng i n_each l.] . Thi nmount

Rttt R ke DRRD D hes. K6 PB4 S s other than GSKS
bitC BERAAIBE RAoWAL 0518 geRhRK SatbaL I At Bred! BRI, twmos $2 (1997),

obsérved as a reduction in the |ncorporat|on of

mearerated hergirpho sefhrenee. | GSES3t detecwity icate be gbantitated according to the

! e substrates for use.in the

g@%‘%@g C&glg g%ectl étb/t 7 s (OWﬁ epf(ljsa &G % ﬁrtehae{:{Sg& inhibitor is
QﬁBdtiVQQOﬂGSK\B&KIhétﬁIGsD?[L 619 PECHRQRBh athub, ainidhiBitofFBBis selective
in the 30 presence of an approp rlate amount of ATP

&1 GS6? expbitt ¢ GSKSumslectivites Sfﬁ%telb@alb Adeld wigh respect to inhibition of a

kinase other than GSK3. As used herein, the term "other kinase" refers to a kinase other

than GSK3. Such selectivities are generally measured in the cell-free assay described in
Example 265.
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portions of the sequences of various natural protein
substrates of GSK3, and may al so contain N-term nal

w@eroo@0isasii nal nodi fications or extensions i ncPQMURLN03/026625

spacer sequences -32 WO 2004/018455 PCT/ US2003/ 026625
and anchor I|igands. Thus, the peptide substrate may
reside within a | arger polypeptide, or nmy be an

i sol atggidap! GIR3IeSHBNS 4t fHRproRASRDAIHnA LY abydéé'ék??ey of at least
For exanple,” a peptide substrate can be designed based

@hoet Ziid é’q‘veKEse ok khdep+ I0NAGH:N d‘om@SKBoaecomﬁaRaBto another kinase

h as the | seq

A R e AT G BrbEar i CRBbAT I BRCATe Relif. o tually, GSK3
ahhibite}¥s df theBpresdhe MvenatDexd it 49 ebtk@P%br GIRDN LY @61@1})&% to at least
herein by reference. In the assay reported by Wan

#ne othgiinase; of #f least abewt Hefald ddswaldyaxdeashabdut Jio tfhléi, and more
iscal |y prephosphoryl ated by
gg%%@gggé“ggﬁ?Bmﬁgpégﬁaglnase (PKA), a step which is

requi rG8K3 dnhibzogetictivily it Be featiily detectee usthg e BBbyS described
osphoryl atabl e by GSK3.. As an alternative,_ a 10

h
Peszﬁ%.aéarveémeswﬁepwalbub&%@éhew firudiaagy ylbm (hiagh Exemplary
{FSddiTos RS SheBic ihnibBS BSHS BcARle SO BUDfePbhd cell-based
VGSKB kimmse ﬁshﬁr i oall- ﬁree GSKS lpnmrmsthdmydtmr&ﬁbi(cﬁm dhat act by direct

%gtg%:q q?rggyllgg ﬂ%ge yggrl)tisdeggggr e étcfeg%m dCEgKOSn kinase assay may

HOSSE Ghlib RS Oﬂﬁapff\n{cBSns’c%ﬁﬁﬁgct ﬁ?éréét‘.i%n' With I, or by other

noti f” during peptide synthesis elimnates t e nee

encchanisms,antpding, fitrosphply|inteefetenet witisGIKS tvuptdfssﬂ@t(/br with post-
rate step nconp or at a ch

i da Pl oReedhe Sen i sooionbee Bl aptie Gl Pateration of the

ahtrREllNlESlocABGbRBI ISKR. GSK3. General |y, a peptide
substrate used for_ a kinase activity assay may contain

one odn gweerlsiat egdl-frat GSK2 kinassphesay| eanalbk ereadilyz3Bied out by

S0 IS el BB A RRSERER B0 vt

g1’Pesorc 3t PLATRY totle phagler Fbat etnémhan dexrihgtod! emgmsa Illinois),
nDtlf that is phosphoryl atable by GSK3. The term

nﬁ@ﬁﬂ%@pﬁ@?»y@@t epfronally.core piepore cardigate inhibitors; (2) incubating the
??{)y%l gﬁ&g 8?&) t@”%?o:\%?{ct%g%gon (?fi W&ola&:‘g&f %hosphate into the

@spﬁ?de msbstrgtet hjatGﬁ(leHcﬁaitﬁ B8 ptandferringSult hor a port1on of the enzyme
hosphoryl ati on can ?onvenlentl be perfornmed
F BACHAR MaiXyioha sprargle Yaseelppically a sigetiteniveell that pRatains a uniform
?@%ﬁéﬂ‘% SRS Mk 36 GROCIR AR, 12 RhoP TG gn the peptide
tselpstiate;) 5(4})%9133@ t@r@]mve“lmeacmdemﬂﬁﬂmtﬂdyAﬁPg then (8% quantifying the
used A.he term " anchor L‘i refers to a
FRGHROE FoEt O o BRIt dnateh Bell. SL? FHRount GausPaRdhg gmount of
frﬁﬁbl'abél@d Bhé‘s@ﬁﬁtk‘ rlﬁco?fyorﬁtléﬁ 11&8 Rhd ?@ptﬁl’é Qﬁﬁitﬁke ﬁfﬂftﬁtlon is observed as
capture |1 gand, and which functions to hol
pepducten ¢ stu nmcavmoratmomhaéoubphed @hvmhtesntepthe pgmde substrate.
allo O.upreacted.r |oI el ed AT .
exenpm%g}tgbqgrpfﬁgg IS\}%S%% @ T BPo L it g}%{e&ar??a'yc gﬁ‘?ﬁ{?]e any peptide,

|pb@%61§hder@f Sshefie R| ﬁdé BerdvalVb @6 Bn b\é’fﬁh‘éb‘plﬁﬁilaféti'}@ @GBK3 in the
or ligand with hafflnlté1 and ‘which

areseriecf Wpﬁrmatmwm of &I&. Soitshlsineptics su&tstm@s may be based on
%@Rfolﬂg %f thtg ?&%%née‘g tl"‘%%bug REtural protein substrates of, GSK3, and may also

contain N-terminal or C-terminal modifications or extensions including spacer sequences
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exanpl e, avidin- or streptavidin-coated mcrotiter
wel | s or agarose beads. Beads bearing -33 WO

WQo4/00u83155 PCT/ US2003/ 026625 capture | i gandBCT/ER2008026625

further conbined with a scintillant to provide a nmeans
for detecting captured radiol abel ed substrate
peptide, or scintillant can be added to the captured

REPEARr 1iParfls! G1h8E, (Bd ﬁ@tldggﬁasﬁ@ﬁtﬁi}%&ﬂa@%ﬂﬁ@Qﬁrﬁé} polypeptide, or

pepti de substrate ‘can be quantitatéd in
sayritei anlisalated pepideclesigaed fog mhgspﬂumo«batloméxyr@%lﬁ?: Th e

signal_ detected in_t C|nt|II |on caunt e be

or opor £F SHEFPIER2 fdgafgﬁft{ﬁt? ar} ﬂ P%&c%lp%eﬁuence of the
ImasA heeiing woteﬁﬁokemEBoatht dsOns SG/S@-hﬁkémbRE@ bépfide@@quence within
portk%gslé ., less than 20% of the peptide substrate

Nér yingingcprotein é%cl‘lbﬁﬁ m: Verg pt:,alprz@ménﬁzog/mm ng20:397-402

(180 o TGS Iy B G M o .

Igsteimival periat ei:h ithé OSXRXIShengiplof dities TRAB apﬁndbleﬁc @nzymatically
a | ower sci nti Il ation sin%nal will be detecte

ephanhentiatyd YGélMiP “depg Pliit(nrgteiélclfmq,qet(yK\ﬁn 3 stgp which is required to

g&%d%ﬁh%gsl fet t at 1![1%‘6 tl?ﬁfl hh(ang Fﬁttdb‘i’@byc‘ GeRA ﬁé} aeltemative, a

conpar e serve I'n"a Ive contro
moodifidd CRE® pepgidp rsabﬁrate dart be gmlphgred rvedch hantheTdanse SXXXS motif

assay.i.s descri bed in nore detail anpl.e 265 . e
357 ShierorS6contame o S BE aaRghar igeae W VHiFk 5 Ruthesized with its
RG] Yerk Gskfef; 1?@ tbd (h acﬁibsﬁéiﬁrlgsﬁfaﬂa]bﬁe l??:E]fn'ihermally from

GSK3 and a such for exanple,
€ dlidont Fechsblogies cPWthtdg e(ﬁlayton,e tzkus’matlwg Cﬁﬁ&phouddattos of the second
subst.r udi. ontrol sequences .f or
S¢rne 183%9 §§§<§§$~| 1? a % %Sé% ?19‘](1% eg e nged to enzymatically

oRbIphBASAE 113 &as{duet WERh PRA a6 a%péxsteosftep, NP ﬁmd}&lctm@f an anchor

genes I's incubated in the presence of "a conpound

igandhfaeditaies ¢apiuan of G peptidessubetrate pler| 1§sge@btloa rveftht G§K3

proport i on,of th th hos h Iat ed f

<20 it nbeicR BT Sl O g RN Rl iy Kl one or

helratsitye tHa drdd @hﬂiﬁhb@ﬂﬁﬁﬁlé gaGSKﬁ @nM diie sRordder Qites that are
determ ning the amount of substrate that is

Pg@%ﬁiyiﬂi@m%)waﬁth%hn@%yb“fsp@cw (SK%r Thee these other sites can be
ﬁB o éjlgt%x? ﬂl Bﬂw g{gea&gg glﬁ @'XOS%}QO %I Cg{]IISy 8% . The term

sp or ion o e su on"o
'jaxephcmbh@ylaw@?' rafetd drkiyt t@fchd ﬂflﬁjsplwml@tiﬁhd of & sébstrate peptide with non-

ﬁfﬁg |on is. detected %&a decrease in
, g4, PhesPBAte 15108 dpsandirting a Kpasesassqy ByRg thateybstrate peptlde

SO o, 55y S LAY e i

extastrptee, . t o i nhibition of the expression of GSK3 or by

col | - Bhe Sl ChRB3ReG o nelinkeg S%{f%cp&'?tim such s biotin,

ITRAYthE Qeria hbé./r' ﬁlb @térﬁﬁ{usq{eﬁweén@ Lh@at gy &? lated.. As used
i nhi bition, such for exanpl e, |nh|b|t|on 0
pewirgithe t@en |Bam$1ph dlggrmcat refors tpot bgrnidathiab cambei aﬁtauhadnto a peptide

SUBe, et F B e b2 58558 KB, and whi
Ahrrchiehd B hald kihd<Seplde Sbiaaie atplaR di’thng wash steps, yet allows removal of
m cr ot ubul e- associ ated protein tau, cells be

nay
sorepetad srdselpaleduAilR.- hma@xe@m anghpr ltgan@us higtin. The term "capture
Iﬁﬁ%lscg'l Berd nge %cu&%ﬁ cule wfuch UE vid AP LG5 T%a.lgc? %V?ﬂ’l high affinity,

015, Vari’o
and which is attached to a sohd structure. Examples of bound capture ligands include, for

example, avidin- or streptavidin-coated microtiter wells or agarose beads. Beads bearing
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-34 WD 2004/ 018455 PCT/ US2003/ 026625 manmmal i an cel |
i nes and expression vectors can be used for this type

wo@borasssys For instance, COS cells may be trapcT/@810081026625

with both a human GSK3(3 expression plasm d according
to the protocol described in Stanbolic et al., 1996,
Current Biology 6:1664-68, which is incorporated

b%i enhgé(ndseéa@lr B&GRithéN orARinEX RYiES S %nﬂhﬁ?rfbdpr%'dfag #Smeans for
Gb that 5. contains human tau protein coding

ééfqef@m: éamm@ér ragiplahgtady sibstrateppaptide.cor seiatilladtsean be added to the

Q J., 8:393-399 (1989), V\:hl chis
corp(?r t%dedmhael?t(‘ea’%\/ﬁe%y reference. Al zheiner's-Iike

p hos pmae Wapturcdra@foldlrledCpeptiae stibagid &'arijé 2 ilﬁﬂaﬂéﬁ ‘iﬁ" aascmtlllatmn
speci fi¢ antibody such _as, for exanp which is
SOLnterapiiRg kKpowm mithadsd cbhg ﬁgnal(ctt:@ﬁrotqdaqmdﬂle mm@ilatlommunter will be

?( ;J6}t1(ﬂ1faf % §M@ ggtl\tl Hcﬁll 'eang%@ I%Fgff:’o%a asI gee%grsq%gllﬁbfer conditions

n-greater tarl 1n-t er ej

Iwhlem/\no&ky d Himigddi Ipottionof(e. GSKRsd r’thmblZO%) @FNHeU PEstideO substrate is
5 tel ullg@glgnallng zk;%/.‘actlvatlng gléco gen

forw Dan ity et Area the rerstancEPK bty will be

Qéd)ﬁe&g @Hd ass)fﬁglféf" arﬁﬁ oY tddio1853&@Y ph %qug¥$t8 gﬁ@?[l)(uselg@ n@rporated into

cells'that resp o to insulin sti
ﬂwqre@aécb mgasghnpc di@ane sylotvernsointd ttion |stgy1a1 wilche dctedtbd Consequently,

el | I.i e, ich, 15 overexpresses wld
rfF]f’lci?g QX ‘_’{@le offisstetian g &8 Ué}ggbl& dn| §c1ntq}%gon signal, as
dbiRéo (e bb EREF,
MolTer et al. Sewéaqn éﬁv@ 28?‘?%6%130 %ﬁ%‘%{é’rq%%‘%‘%}t during the
raagtiovn| This assey i descmhﬂd in Erodlo detiih o Exarnplt 263 hark@ibelow.

E é]? 2?) ncgﬁt’ ngg;’J gmé%r ecﬂgitg %?Srfl %e}g’ ‘Bﬁl%%ﬁgtp%ﬁtt}lq{g;an express

B&hUBSKS taﬁﬂ\éeGSﬁBQubﬁtB@e Gath 8s,i for %fdﬁn @e§ eele @raﬁﬁformed with genes
various concentrations Of Conpoun S O t e 20 presen

PW@H!& 6K andeitsresiivsimgte.f didusiiegl regulatetyt doptdk sequenbes for the

ti rio R n_synt has
@%? VT yggz;[\llﬁ@%%g%et glcrl:]t 4108 Sﬁt % §§?§%§§ a(f@%YCrtSBecﬁnl fppable of
Fresing the gales is hoabatedBinaah fb%ence%'i 243 atRd 6ﬂ@1@%}esent invention.
yco en synt ha ée activity | s conputed for each

15513’%? péRe dhe pERpaston ek ithesubgispteo e thes phaspherglated form is -

L S g Al i o 05
EAG(EJ nc dyt de¢rimining The anonaeof rsabsteie dat dareddgaied G5Kan antibody
synt hase act| vi

R e et ffgg%géﬁ%?s%ggrate Y Rbe meowyt otmposorylation of
| N g ey .
fRlsadpiet a@infh'cétfdnn&' the i ) t o ng@ﬂ@: (El{) tgg 'c?xﬁg{)lﬂgir, Le, inhibition is

curve using routine curve
detedted apardectease mopt®shlanyiaonasl icnmlpyred kb Ithe iassay hvenducted with no

ek BeE, gt CiatebiRh foi eteiad i & SPasedpssay may be due, for

&G RR6 86 ift@itibn oF th\é%xﬁi%él(\(ﬂ by G§K9 Rr 8§ ’mﬁﬁhoﬁ Y2 8nase activity of

usi ng nmet hods that are known to”those having
GSHﬁnary skill in the art For exanple, candi date
t her utic aﬁtlvit‘in

Cr cat Hafe caF bR BV G i GRS Hoecfidy el for et that are
itngiliig?ﬁgﬁlcg?l ﬁEK?’ggtﬁﬁBﬂhBﬂ uEARACIfbY dx@mipll)! RIS IS8 protein
phosphorylation, potentiation of insulin signaling, and the like. For example, to assess

the capacity of a GSK3 inhibitor to inhibit Alzheimer's-like phosphorylation of |
microtubule-associated protein tau, cells may be co-transfected with human GSK3pB and

human tau protein, then incubated with one or more candidflte inhibitors. Various
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&P padder exannlet R T8.awigh s peailay

WO 2004/ 018455 PCT/ US2003/ 026625 ani mal nodel s of
type 2 diabetes. Specifically, the candi date conpound

wa@a4loes48bsed usi ng any of several routes priBCT/US2003/026625

adm ni stration of a glucose bolus in either diabetic

mce (e.g. KK db/db, ob/ob) or diabetic rats (e.g.

Zucker Fa/Fa or &K). Following admnistration of the
%ﬁqh@l%eceqpmum &ffesSHodCRR fors BhiDBE Lﬁ@dlr%ﬁﬁuﬁfﬁ)e of assay. For
renoved at 5 preselected tine intervals and eval'uated
finstanser GOS gdells ozay antransfieniéd withdwsh 8 hunmpr GSK3P expression plasmid

SLOPERE b5 el EO oot JE RBRRRRRE, B S Clir Biolowy 6166468,

i [ eh@fip@ated fh%kém By &@Iﬁfdnbé Zaaalaarbx@fsés@ﬂ libldaﬁnd such as pSGS5 that
I ndi cative of conpound efficacy. A detail

@@stéms pumss e profeia epslingysaqyenneoyidge an jearly r%”é&mmoé@ See also
%1? QF Ll e,\é\EMEZﬁf{l g%@?%ﬁ(l%?% %udﬁ{ I Vegcgrpg%\/eﬁnﬁérg i by reference.

IAﬂﬂT@ﬁérl'sthH plwsgldtiytatias ofl sau deletsecreadilyt detedied wald absﬁemﬁc antibody

are not limted to the faoll ow n acetate, adip
Eengg@{ ]%olymec’ico Inc (Cortlandt Manor,

REHZ 8GR %1 gtsfng g‘l Félfsat Ghis Btk rgtcfescrﬂ?eqp{ﬁog% detaﬂ in the

canphor uconate, cytl opentanepro
drateplyd, shﬁfeilﬂiehqw et hanesul fonate, gl ucohept anoat e,

| h te,. t h t
P var SN ARG RSk Gitior Gaaawdey poORRaan b signaling
By %ﬁ(f&fﬁge%@@d?g%ﬁ Lé%ﬂiﬁ&t &n E@Féa@f‘lf asc@ﬁldﬁ@& ®sin ng g ¢ cell-based glycogen

met hanesul Tonat e, “ni coti nate, 2-napth- al eneSul f onat
e)uah@eea,ctlwa‘fmmya, Thizeassiyn a.npl,oys ublisaﬂhet; respond to 1nsu11n stlmulatlon by

b Boebar rre AeBn Bl 5. e SHHORRRE R tine. which

aa&ejép}a@fé@mmt@pe Ms8Ba redep@r feafet)@ooltﬁﬁcﬁ geﬁmml MThBECHO-HIRC
groups can be quaternized wt h such agents as

p@lil,vbngpmybe gengratedes desadbedaia Metlenyt al. e{ h8ibl. GheopyA65:14979-14985

ClHReR bt B BE: AP BufE g S8BT bl PF which are

mﬂoﬁﬁirﬁéd hlef¥ig) by‘hafdfermal I ThRSassie Bardbe ddfted outl BUidcubating serum-
n%glfe@l and stearyl chlorides, brom des and i odi des,
&

HQdIRfe seliy facthe raaqszl}qe Qfriariphe pRuCRYtFatisns e gempounds of the
g %rﬁla?r \éﬁ[ errgl%gi/lﬁglb tfgl? %i S}é)%rell qbf?lgeagfsthxg lglﬁt(ijsof the incubation

pbm@rh Giayyzogm gm&hasy activity da@irb@ @t&tdd&ﬁ&hlé lysatelay described in Thomas
accept a addition salts include such

ieh%lr 0318643% P 4ﬁ9—&98&h?§§r)1' Glyeagen synthasrpetiyityds gomputed for
y &ﬁfkgﬁ%% pfrcfitafle SR SED BFORMC AR RERKA Bescribed in

elc uccinic ac citric

‘Bheinas addalt,i supraalahd isaplotied pasepafumdtiom ofi ta.ndmtlate r(ﬁ;SK3 inhibitor

the fj naI | ati on, and urlf t he conpound
bomeniriim, 1S Conpnaiin of Sgidsfe FeRa PHIpIOE FhprEed glycogen

3ritHase ﬁgﬂlﬁw R5hal¥ §ftPmSH] ntaﬁf?:lv@l ®a ﬁleSE@JB) @eﬁl Bd'&lculated by fitting a
hydr oxi de, "car bonate or bi carbonate

ﬁhammmﬂ@n Szatlbydahmpuabg eoutmeadur‘(mﬁttmg mwthvdst that are well known

RRVERRS P et PRILF pRA o i BSEAREIN et g8 ot 266

ﬁé@lﬂb@bw I | mted to, cations based on the al kali and
al kaline earth netals, such as sodium [lithium

pot as §ISK inbibiters.ean beergadilyi sengened {oviin wirogativiéy sued ashfor example,
Llﬁ’;ﬁlg w%ﬁ%fg g%’z\ggl?ﬂ}l ! b o thog’eGha\(/@ng or f’r(a.pyls%lﬁ in the art. For example,

candidate compounds having potential therapeutic activity in the treatment of type 2

diabetes can be readily identified by detecting a capacity to implk*ove glucose tolerance in
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ammoni um quat ernary ammoni um and am ne cati ons,
i ncluding, but not limted to ammonium

wo edranashyl anmoni um tetraet hyl anmoni um  net hpCBDB2083/026625

di met hyl am ne, trinmethylam ne, triethylam ne,

ethylam ne, and the Iike. O her representative organic

am nes useful for the formation of base addition salts
hﬂl%aw%délseéﬂxrbé‘@ diSbetey. eSﬂé&ﬁr&ﬁ 'ﬁi@é&ﬁdldﬁ&%ﬁ%oﬁﬁﬂ %ﬁm be dosed
di et hanol am né; pi perazi.ne and t . Compounds of

umag pnE sé sevarahiontes gmioe 4 admlmsjmtlnn saf er gldccpse» twlmalm githgr diabetic

Pt TR g e ahidh BBPBY of et S i) ZooBh Halfi bt Biye Fotlowing

@amﬁﬂéﬂaﬂbﬁtdf&hé @Andifgt Wepehl and gﬁﬁ@ﬁ@%ﬁ%ﬂssmples are removed at
transdernmal, transmucosal, iontophorefic,

preselasted 6, infenvalsmssevaleated fonsempegivcessea insulin levels. Improved
'dﬁg){)s%? %ﬁ g ubossel{ﬁqﬂ{ %&s’ené nggitngeVat s%cr g'lg{l ggv%lsl dfke%d%)é&ous insulin can

orda er e e presen

boendidesd ab ifyitini sengifigatiotlethd @ncmmsdahw of compoinkd Bfficacy. A
GSK3-i nhi bi tor conpound of the present jnvention,

fdeigdechdascripfiqnpizhisaserat eriovidea S}leéé@@pk&meéelefaﬁl?%r

or ex [ r; .
0 T8 BL B EORIARARUL LoTbL R RERL AR or s e
dieki inerganivosh cfr'gzens acidd Ehdsanaler mpludei bt @s nof hmited to the following:
exanpl e,,. cal ci_ um phosphat e, Si um stearate, talc

REFEaAdipafs, gelgina e Eltar 1BULRC PEPEHIC, RrERSTulfonate, bisulfate,
0S I odi Xy

ceilylhgé osgam gﬁa{%s ega%l1 Hg%%%g?tgpy df%%&ﬁ%% o?‘n‘l&%@ntanep ropionate,

dodacylsnifitpy r ethlanesiuifomade, | ghvcotebtanngteyagbseropbosphate, hemisulfate,

E‘XC ha‘}?g% oﬁ%%gét%y %%%ragﬁ, ! :.,ﬁ;fdgocﬁﬁ%qm%of l%drﬂlétpmlde hydroiodide,

ZS_llinﬁQdy%thHHé‘shH&%é‘t 'lééﬁtk)/ Aile@6C SREARN BuEN ) %Eﬁoﬁn%e 2-napth-
described in "Renington's Pharnaceutical Sciénces,

N@oksulfpnaie mlate Newodie; pesfingieggifafe, |3r1ﬁ1¢npl@rcmiwt¢; oiasite, pivalate,

ref rence. ar.m i cal - COMPOSI tions co
el et RS HrsYBhets PR AR 0 BB HRate. Also,
Wbd@ﬁ: hifro g cdriddifingUirb@hyl @nfiy qddika@nized Wiﬂileﬁlcl’f%tgbﬁkﬁl a@floweralkyl
adm ni stration, including, for exanple, a solution,

balé.‘if‘én%}%rﬁls resythyd n etk PEQRyh, and bty ¢hloside; womidgse alz’o'lodldes dialkyl
tsﬁ(lgit 1(ey d%ﬁegﬂyll Hleﬂ{yg,p@g{#t&? ea?@'&i%ﬁl?gulfa?e%s Po%%fséh%{hshahdes such as

decyl hlauﬁ_,ﬂ anilytistel ﬁ)lfld steeryp chiveidés, ibporaitdes and igditiesl@ralkydrhalides like
exan‘ﬁ wat er sal i ne, phar maceut i cal | y.accept abl e
pad ghengdp promideh apdhethers | Watqryor @elo?@b%b&%wedl@mrglble products
9&?1 jhe like, as well as mxtures of two or
nDre t ereof. The liquid carrier may contain other
sui t alExemplea rorﬁamdm twhic myy deeeapfleyedetosdnn phumsacsuttdallpacceptable
iljzer enmul si.fiers, buffers,

| t
B diiet s inelyE U inas S A0C: 4 ARG *Sotriahuric acid and
ghés‘i)ﬁéh& ¥icldegtdl @ichr Grgarit %@idh'a%%x%hc 3RM, trﬁh@elk'aléﬁi succinic acid and

ui tabl e organic solvents I nclude, for’ ~exanple
mmo Iayldr i Basit @0ditibs sakiuicin he petpasadoln, sign durpag ﬂieyﬁnal dsolation and

Buifistet «os e Pt meth! PP ok b e Binstic sia
NP AP S34AZS 62Bon 8L GromBRBEhate of o

oil, and the like. For parenteral adm il stration,
@h@rmageut@aﬂy aceeptidde gnetal lcgtion or with ammonia, or an orgamc primary,

secondary or tertiary amine. Pharmaceutically acceptable salts include, but are not

limited to, cations based on the alkali and alkaline earth metals, such as sodium, lithium,

potassium, calcium, magnesium, aluminum salts and the li%ce, as well as nontoxic
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ester such as ethyl oleate, isopropyl nyristate, and
the like. Conpositions of the present invention may

w@b®a/oisasin the formof mcroparticles, - PCT/US2003/026625

m crocapsul es, |iposomal encapsul ates, and the I|ike,

as well as conbinations of any two or nore thereof. 5

The conpounds of the present invention may be

agithoHighe qestead) labmPREARNEAS ahliXe caftR! LNIWBAS YbutO¥ot limited to
i nhal ation spray, rectally, or topically in doSage
@RoHwRpigtramedytamponug, netragthylammoninon ahethgamine, dimethylamine,

I | cal acceptabl e.carri.ers,..adj pvants, and . .
PR REHbL Bl BERE kB Rit S ho ThE 1, | (HRRsSorafBiive organic
iamindsv st fise e forAsHEr ol bas@dadditi s 1 dHlifs O okt d@thylamine,

transdermal patches or ionophoresis devices. The term

sHéencdiagine gthagolgmine, disthenplaming, pinsszineradithablou s

i nj ectc j Ny . arq. i ternal.
o e Rl DRSS LB i of e
pndpdingehiers,, pararterak ardtopicab tautdsl ¢f ddijifistratide PoUEQHD]e, suitable

or ol eagi nous, suspensi ons gy be fornul ated accordi ng

{7P%R o Ok BRI R | Hgludgi s SugrataRsous, drapsdermal.t jtiggsmucosal,
QRO IOr@Rd iSR! # 3 il AC

pr eg%r gti 0}1 may al ’sog eggdﬁﬁla%’ 1sl,lt e??rﬁéﬁafa?fjlgtg%?égﬂ%ﬁl’ rectal, and
¢led Iike. on or suspension in a nontoxic parenterally

acceptabl e di luent o sal vent, for exanple, as a . .
o1 ut 15 pesordanes Sl heradatha b et ByeRtAre tere is provided
eddintdo8fion aREhpPRINgEOS B 3 lilabiteRYorRouB AR rad e ?re%élgeﬁ“@&ﬁfon, together

Ri nger's solution,” and isotonic sodium chlori
gothe phommacatioallyi adcepiabls cariet er exfcipied. oi I's are

conventi.onal Ly enpl d as ol vent. or. suspendi ng
redi UV IENF RRTESHI Y oAb SRS ripde Retyersibe agents and
dny @¢Bvery NEbaidictd add shahded | ﬁchUHijo?reMIéﬁcga[lkiQEﬁ phosphate,

In addition, fatty acids such as oleic acid’find use
Mpgnesum pstedatea ttilen mymoparcharided) disacdapdesi stochegelptn, cellulose,

I i nistration o h r,ug. can be prepare
R, BORL ha <Bbot P AR SHFREL *hoorspropyt s
exdogdexei, ilphinypyeslidigorey 1dve mete MAkYSBY leReiRinge resins, and the

| ycol s that are solid at ordinary tenperatures but
Pich 5 vl 25 cRBIbsEions Ok e 4 s Hieeroi Dior aitable pharmaceutically

it t:um L. UOe s "
AXRPELE! Exclftbhts die 'dirltSh B Bl I It cienpes.” Mack
Capdld.cNewtadsee(1991piddogporatpd heteinshy efidergeanul es. 1 n
such EEI id dosape forns, the active cor]jpoun_d_ may be
adni x cHANRACEILED |GORPESIHARS jcRBtINIRE | GRit3 defhites compounds of the
PHEERIRVnBGh BES B?:rinsdh? i sRpblk &P g‘%gﬁtenﬁé)c{ ARHIBYof ﬁhﬁl‘ﬁﬁstration,
conprise, as 1S normal practice, additional substances
otchasting, Han ekameple, 8Goliitlongatssspeasign, ot abremAdiomg Iagedtcrrers are
}s_yuch as gnesi um.st eal'élal e. In the case . of capsules, . .
DY sUSed i BrOPAENE (RITIQBS A FHSPPRSNGRS: faY SPusoRSmpliquid carriers
bottbifplattd BOEH if-thd pRkBESoME pRisbhtSnv&Ridn 3dhdd e0adhple, water,
be prepared with enteric coatings. -38 WO 2004/018455 ,
ratigalbs acqepighledorgania gel vent(s)s pharmaoewically acceptable oils

i ni_ st ration may.include pharmaceutical |l y.acceptahl e .
B P R 0 o R SR e P RS e Bteb s nRE PR Grvter may
c@tiiai Bikeg suiteble PhirtRBERicalP ”X&Bﬂ)t‘dblblslﬁéjdiﬁﬁest REclrds: solubilizers,

such, as water. Such conpositions may al so conprise
emulsifiers, nutrients, buffers, preservatives, suspending agents, thickening agen{s\,

viscosity regulators, stabilizers, and the like. Suitable organic solvents include, for
example, monohydric alcohols, such as ethanol, and polyhydric alcohols, such as glycols.

Suitable oils include, for example, soybean oil, coconut oil, olive oil, safflower oil,

(
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adj uvants, such as wetting agents, enulsifying and
suspendi ng agents, cyclodextrins, and 5 sweetening,

wo b@nois4ssy, and perfum ng agents. | n accor dancBCWUB1003/026625

yet ot her enbodi nents, the present invention provides

met hods for inhibiting GSK3 activity in a human or

ani mal subject, said nethod conprising adm nistering

teQttangebd bR Condaie BROUBb: ?éreﬁexﬁﬁﬁénirﬁﬁﬂahbﬁ,Qhe eaRRP Bihlso be an oily

having the structure (1), (I1) or (I11) (or tautoners

tepler e asretlnd plrats, i3oprpyt oyvpistatd, agd sheclikel 0Ceropgsitiond Jof the present
ve to_Jnhjbit K3.activity in the subject. .

Ly B6bh B e e S o el Hbtbsoreyelfy SHGipsptes, posomal

@atdpsolated, 403KBe B iaavell 28 ce@bRRfiohdofnk¥We Br BlorétHersf,

subj ect, conprising admnistering to the cell or to

t he humgroBporRdshiithe prsped inveatiommasitbe agmiristersdpselly parenterally,

SRR, b bid oY OB, LRI Bl B fomutaions

sohfading wohventiens dumtoxic phameiceltivatln aoéptatle afjeds; tadjuvants, and
15, | rhi bition_ of Gsrggélgct,i,vi ty includes, detectable
SGhistessasi desigd. Gswaeal admynistyation may also invghysathe ose pltransdermal

| GAMihiSrath eh GOFRMI 41PafcXREGL %go i 8GdViMdst Yrhe term parenteral

Ef fect1 ve anmbunts of the conmpoun the i nvention
gemeedihérgin mcludeesuneytaneguslinfecarfsf imtravanouspintiatrmstiddnl yntrasternal
i.nhi bit GSK3.activity by any of the assays descri bed

HUPEaR, o ﬂ%@dﬁ%ﬁ%“kinase activity assays known to

t hose 1hRvbe Plefir@ons, St lekarhple! RRrZD iGELalE Reous or oleaginous
detecting an alleviation of synptons in a subject
anspensivetimay the farnB8rRd areetilingeld tHe koowriart using suitable dispersing or

GSK3- nedi at ed, di sorders that.Jmay be tre din ..

TR G RO Sas oRte Faleuni SR meBrratimpey also be o
Qferil® eHjsctdblél kSlafise br kukpehbishifGPhdn@&id p(drélﬁeﬂa% acceptable diluent or
II‘THC&ted or in which the inhibition of GS

158

ven ifer exmplerrala sedution BubR-paopraedinhy Ankng the aeeeptable vehicles
r i SL I jve jn . disease.to be . . .
ERESPRAEL R Bk o FBEK R Rebr Rl BTG 498 isotonic sodtum
chloside solutiohalmadditidng ewrily fiabdhoildmae cobvehtiafdliyvérhyloyed as a solvent
Represent ati ve GSK3- nedi ated di sorders include, for )
% anpeading gedivm. o F e @iseruroge A ind fxed; cibmar basgployed including
g Btic B]%H&oéjrﬁﬂgg%{rgl:eé.vﬁl &Hcﬁt‘?&f? gzlitgy aRERICh Ys aleic acid find use in the

erosclerotic ovascul ar ease, essentl a

Ipysperdtensif ajectgidésycysti ¢ ovary syndrome, syndrome X,

i schermg a, especially cerebral .30 [schem a, traumatic .
br ai n YURPLIPIICE, 066?%/%‘1 ﬂaﬁ@@ﬁﬁ@fqn ol e s saprepared by mixing the

GRNEREth andithtie nbﬁih@tatin%s’ﬁﬁtélﬁrfdﬁl:h b{ @@éom&epéndzpaol¥c:tth3flﬁne glycols

subj ect i n accordance e I nvention may resu
tthet aredhotid nat ndrdimbirya tenggwhrattires rbudrliqplid e ithe irestalofemperature and will

' |ect afflict i th di cal
BPoGal Rufedraun o ke Bmbt ¢ hai [ the furt her

progr el Ubsie foRds Gbs BFd QminisBRioAOngP A1RdS @zﬁyﬁgles, tablets, pills,
e

PCT/ US2003/ 026625 or the prevention of” the disorder.
Phwdersf end egtanyi¢se, Inrwghmohd disagh dbmnsedhe astivesompoynd may be

oG A B8 e REF Sl St gy v o

. Gaing @ay lalsol donBprisedakcis @dimial pitiGe, CddddticnePSbstances other than inert

progression, detected, for exanple, by neasuring a
EBeRts.i o8 iWbricating ageatosuchras magesin gepsin | In the case of capsules,

tablets, and pills, the dosage forms may also comprise buffering,agents. Tablets and pills

can additionally be prepared with enteric coatings.
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“pr esen I nventi on,

5 The anpbunt of active ingredient that may be conbi ned
wWth the carrier materials to produce a single dosage

wo eooriondsbs vary dependi ng upon the host treat eBCEOS20081826625

particul ar node of administration. It will be

under st ood, however, that the specific dose |evel for

any particular patient will depend upon a variety of

fact ongqlkia Ché&@lg@ Uoh€ BF il aimiRbtrdtid8 SRGC irfchﬁle pharmaceutically

conpound enpl oyed, the age, body wei ght, Qgeneral

hefaﬂpta'ble geulswds,@plutlpnmumnsmna@mups&mdaahxun comtaining ipert diluents
dm trat rate of, excre i nat i

SRR B 376 % e abllek o s RS otsg comprise

tabRiamy, suthas WeeingRedht Cahllyifighs agd kysPendiiP Wfdntd, @fclddextrins, and

gi ven situation can be readily determned by routine

sypeleningrlavoriag aadderfgming agents. t he skill and j udgment

of t h% 04 @b e Q)Jfﬂhn 'y%t~I Z)E%erggxﬂ)@%ﬁ%&%gﬁ?e Cq%sehp gnventlon provides

whdthods1for gmhibitd )GSIGB fabﬁﬁitﬁbﬂud Iﬁnihnﬁ'g{ lﬁgfrﬁt&)/sdbjbct said method

about: 100 ngy/ kg /da¥ preferably from about 1

ﬁ@mua@lﬁlaw wnats%s 0@ SpRIPH gncaIoun A a k33 rhibitgr ggmpound having

f / Y,

SR TP SRR SpiRs @l BeRiiBhs Somprising such

whinpbumdyefifectivachol mbiitie GEK3I ractiviey an il iubpalc& dothes .embodiments

The ounds .of the present ntion Sp
DS LREaHS fot trhisg Breal o & GERFMisgeert Borer s R or animal
IsBbibbe cthiprising %Qﬁ?e?m?rt@ IR @ |t$ Yhedfihhest shiDsubiect an amount

phospho I'pids or ‘oth i pid substances. Liposone
axf a éoonmadd oy comp«zsltum ofnthk tinventreh leffectivechoankitit| GRJC3 dctivity in the

St aI th g’tﬁ@t%a Iéﬁ(% gﬁqbﬁe ‘%@c@%? jgﬂlﬂga%:%drqgrghunrpan AaQi¥na1 subject.
'Iﬁhﬁﬁfé)h'(ﬁ?@gKS lacRVigy arRR7IRE %efét;taf)lérdﬂpﬁ&sslblﬁ)%m a&@fVity either as

be used. The present coni)oy tions in liposonme form
campgrsdtar sontral oadgitarhpated to expedad GHKD astivithe 25

prese vention i zers. . preservatiyves,

ber oY HririseSf MR, cob R HHCHELIR S genegply include any

tafuph osibiehi pd deteatabllyPinBihaSKdyictisito| bynesy of the assays described
l ecithins), both natural and siathetlc Met hods_t

pﬁ%@r@%K%kélaR%W’YlWr@SﬁYé pwn taghose hévmsfaahm skill in the

Foi | by,
R N SO

S&Medelsdsﬁer conpounds of the invention can be
adm ni stered as the sole actlv% phar maceut i cal a ent ,
at

t hey &aSK%ngesla&é‘ diserdens thatomay battregted,in: aecerdanes: wihthe invention

%ﬁ&l‘f&e éﬁ? o nhHidal' g stoFd%Qtl }9fGS(i¢33 %tﬂff't?sx licated or in
epr ese at| e agents use% N CO lnation w ]-Pllg

cydnq:iouhelsmbfblmche ofnGSK3 qmtérrbrateshelghalag rthrouighf a t yatlew2y that is

b%%g% 5. u%ﬁgvg ?n:]ghm C? ?FEISQ (bb?lt ‘r\é\g 281%4({091%1t10n or disorder may

reﬁﬁélgbé Eﬁfs@&‘ Qr dRhRelelitaz 8y eabn&ﬂnia‘i"@SI@? actiBity. OREbRsentative GSK3-
sul fonylurea, acarbose, and the |ike. Representative

aupeiiated disefdets inpluderfor nmmpin, fype B dikleetesp rzﬁ:}z;iwnmgfs difease and other

RGBSt ob T B Srde PR BEERS csnc

Ih ErtenRR! PSR AC] Mﬁrﬁ%ﬁa@nﬂﬁ efbdrohd® XOTRihemd, Cﬁsp&hziﬂ}/ cerebral
e corrpounds of 5 the invention for the treatment of

mqbgmm tremgaticlrainnaivgg dipdler disstderpiramunedeficiegnsys ghregr and the like.

Successful treatment of a subject in accordance with the invention may result in

the inducement of a reduction or alleviation of symptoms in a subject afflicted with a

medical or biological disorder to, for example, halt the further progression of the disorder,

-30.



10

15

20

25

30

val proate, carbamazepine and the like. A _
representative agent useful in conbination with the

W(ao(mpmunds of the invention for the treatnent pET/F8100k€26625

is, for exanple, tissue plasmnogen activator. Wien
addltlonal active agents are used in conbination with
t he conpounds of the 10 present invention, the ‘
ad did provetion of thealiggea! STHIRYfop exensik) weaaﬁer&ra@ld%%fés k&h result in a
therapeutlc anounts as indicated in the PHYSICl A

fpgEPERUREE QRER) L Slpyelsdn thepatieno Qbi)kewwﬂhtrcﬂﬁmuest of Alzheimer's

I 45 J ch
BERRALRA, 25 Rllh RE P WS ascHra Bt on, et fop example, by
mntmsm‘ing)a: réidna[on if klid datel of ihdr€asalof derhbgti£ onpounds of the

invention and the other therapeutically active agents

can b ef@%ﬁ?fﬁ@t"é rlwe@?mt that may. §ewendewd vl therparrier materials
[ e I

PR £9RBRCARRes ok ML (07 XRpeiiah UBay iy Bot Rlated and the

ipaxtientar orodewyf ahminisirdtied. Jowilk be tndeitbad, howestess iliat the specific dose

L6k P Gby BERSH AT SRS Py el DHeh aVaRsR 9! ST fsluding th activity

b?ﬂ&oéjb‘é&ﬁ@fcoﬂﬁgurﬂﬁéﬂlﬁl%led Hea n%ﬂ@ﬂ;‘ﬂ%igq’@ ééﬁ@rapﬁealthg?ex diet, time

adm ni stered as separate co sitions dr-as a

@6§é@ml$tmtwncmmtcaoﬁ ad‘rglrmmtahomgmtﬂ of esthetion2@drug combination, and the

m ni s ) nmbi nat i.on, t her apeut ent

ST b he o8 8t indplRoing) vt | Ane empoitally effective
gin‘()aﬁlt oF alghRnSaiRidn 6 W reslilyf Ri&Rindd BERDutiRE eki@imentation and is
thera&;utlc agents can be gi'ven as a single

skidrandTedement efiersgdiaany clinteiam. aspects of the

better der st.ood | o)
'tﬂ\éepg})f g’vﬂ%egﬁ Z)’g rtglé 5 5 P gvegsilgﬂ,pl e era_pglitlgﬂgy fl%eche dose will
gawamm&m%&mx Qﬂgk@/a@ﬁ %abmhg%(g/@%wf&aﬂly from about 1
SY H SIS OF PYRROLE cl c

/Gaorbyrsh wedse/ C‘g@ymﬂ:mﬂlmefe@blbcﬁgm aourarmaghaghly to about
38)%%&%&&% _N?!é'_ ﬁgf(g q{lhléi?g/ﬁ%m@‘ﬁlgdq tﬁjg Fress 0% tlloerl C\izvh?l’ch may be
administered in one or multlple doses.

The compounds of the present invention can also be administered in the form of
liposomes. As is known in the art, liposomes are generally derived from phospholipids or
other lipid substances. Liposomes are formed by mono- or multilamellar hydrated liquid
crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically
acceptable and metabolizable lipid capable of forming liposomes can be used. The
present compositions in liposome form can contain, in addition to a compound of the |
present invention, stabilizers, preservatives, excipients, and the like. The preferred lipids
are the phospholipids and phosphatidyl cholines (lecithins), both natural and synthetic.
Methods to form liposomes are known in the art. See, for example, Prescott, Ed.,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.W., p. 33 ez seq
(1976).

While the compounds of the invention can be administered as the sole active
pharmaceutical agent, they can also be used in combination with one or more other agents
used in the treatment of disorders. Répresentative agents useful in combination with the

compounds of the invention for the treatment of type 2 dial\aetes include, for example,
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-- 5 NNaH DMF, RT, ' CN~-NOEtOH, 75 C, HRT, 70%
yield -95%yield 34 5 N2 k O0O6 O TFA (10% V/ v)
w@bheo4ok848862 Cl/ 8 H CH2CI2, N N N NH2 1 % waP@r/pSmi3/026625

‘Ni NH2 Huni g's Base, DMA, C ~~ RT, -99%yvyield 80 C,

58-60%yie|d7Np25(}| O OHOHONHC / \ HH2N C
[\ H \ N /N NNH2\ N~ NNH C 2 HBTU,

Hwa&r 88one, Gosfalitazd o, RalipiPide 7%&%&&1@ &11f 1
i o2 io:lneby Osr%elpagr O pioElaRbe, Dlipisids, st onyiurea,

@pprbpsegmd:thedjkq I@p@semmze agbn’@ usehud @ qu‘plnm'qn Wﬁ%the compounds

P Biciatondiop 1t ERTFIAE D1y Rimerd-Gifboss il or sl doneperi

lﬂkﬁiné hnd ﬂeamke/vaﬁepa@k@ﬁﬁuw a@en‘fﬁhdeﬁﬁtlh béﬁﬁuﬁﬁbﬂ Wlt‘ﬁp[h@ Eompounds of
cinnamate (1 eq), t-butyl ~al cohol

dlp inyigati 1@emmler§r<gfolwpg]tar ﬁgseas(q\mc Cc{i)e fqreexample llthlum salts,
Q/Ja ?@%ﬁr@tcgrb Eépnpeealﬁﬂﬂpllg{aekyre#%s&%tw @nt eﬁﬁ] }rg%)f%natmn with

ureg evvarmn 1 ow the so

216)@4:6&@8\4155 ﬁCﬂHeUEB/@ﬁ)tSdIDZ@Gﬂ& treqtolent @f rml{b is, for example tissue
é}}e(%perature before adding the DIC. To avoid an
PRRASSD 3RtV Tger scal es,

When additional active agents are used in combination with the compounds of the
present invention, the additional active agents may generally be employed in therapeutic
amounts as indicated in the PHYSICIANS' DESK REFERENCE (PDR) 53" Edition (1999),
which is incorporated herein by reference, or such therapeutically useful amounts as
would be known to one of ordinary skill in the art.

The compounds of the invention and the other therapeutically active agents can be
administered at the recommended maximum clinical dosage or at lower doses. Dosage
levels of the active compounds in the compositions of the invention may be varied so as
to obtain a desired therapeutic response depending on the route of administration, severity
of the disease and the response of the patient. The combination can be administered as
separate compositions or as a single dosage form containing both agents. When
administered as a combination, the therapeutic agents can be formulated as separate
compositions that are given at the same time or different times, or the therapeutic agents
can be given as a single composition.

The foregoing and other aspects of the invention may be better understood in

connection with the following representative examples.
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it may be prudent to dilute the DIC with CH2Cl12 before
the addition and have an ice bath ready.) After

watioroisags f or 8 hours, the reaction devel ops aP@hiUsE®03/026625

preci pitate. The reaction nay be nonitored by TLC
eluting with 25% Et OAc/ Hexane (Rf of product was 0.9).
The 5 entire reaction was | oaded into a separatory
funnel (washing with CH2CIExAMPEESr ganic nixture was
washed with citrate, sat. Mm wat er, and
brine. The organic |ayer LRd (Na2804) '

filtered, and concent gi ve the ‘
crude product as an %ﬁ%ﬁ%@s @H}S&Eﬁ%ﬂi s mxed with

hexane and sti rred for 30 min. The precﬁ\@tate whi ch!

forns mas filter over ceI [ te and the fisktgake was o
evrgt ed, The ane was 10 IoadeP onto ag oJ<
filter plug gfnsht ks, and% —Et OdfMfexane 8
(97: 2 1v/ V). Rheosdvienst el ute trvreaHfErhaomsmns are |

col l ected and evaporated to g| ve >99% P B F%pet- 80%
yields). - d OGSONCOO d d O TOsMC C O NaH,
Et h@r, DVSO, H 2H00Ct0RT %yield 3 15

td on of gtenty

4- ( y &#ﬂiorophe rr arbo (
et hr /@s added—te—NaH¢ g @ %NNHQ

5 he @i 5
under dfgon. Af DMFq?cantlng ff t\if\/et er er@H 75C,
syringe, the Na $*S spended again with fres??"é’f"her

under argon A sol ution of TGSMC (1.1 eq) and 2 (1
eq) dissolved in a mxture of ether and 20 DVSO was
added dropwi se to the stirred suspepsion of NaH at 0 C
over 20- 307Lm' n. The/ ot i on was mYtdly exothermc

and evoPyed gas. AL t,hecaddi i 8 °the reaction WES10%wW)
al Fotel fo warmto a |erft rpl\@%‘ogreﬂss of theCHZCIz,
reactigntwas foll C (2 Qac/ 22 t g water,

W active predifet qgﬁggfg%a% 0.4@ ang - LEMSwgnti mﬁ: 99% yield
done (-2-3 h). Upon conpletion, the reaction was

carefully quenched with sat. ag. NH4Cl(added slowy 25

to avoid strong gas evol ution and, exotherm and

diluted with ether. The |ayers were separated and the
organi ¢ phase was washed with sat. ag. NaHCO3, wat

and brd' ngy The crude dark solid can be purlfl ed

rec | I'ization. Best rywu'fts wer e achi eved Wer

thr \Hecrystal Ljzati 6N directly from aplﬂ@jé of H

hot BmOAc/Miekafe)( 1’ 3 vy H%SE’% di ssol vi ng e

product int mni NOhOt  debciAT, sﬁmlyy.arr\/ed by addr ' 'on oOf
hexane (-2 -43

Purified by preparative HPLC

CHIR 154703

Clm
_~_OH
. DMAP, DIC, CH,Cl,, \@/\W 7<

; fe} RT, 80% yield

Preparation of zert-butyl (2E)-3-(2,4-dichlorophenyl)prop-2-enoate (2).
Neat DIC (1.4 eq) was added to a well stirred solution of cinnamate (1 eq), t-butyl
alcohol (4 eq), DMAP (1.4 eq) and CH,Cl, under argon attt. (Note - The cinnamate

must be completely in solution which may require gentle warming. Allow the solution to
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WD 2004/ 018455 PCT/ US2003/ 026625 vol unes of hexane
based on the volune of EtOAc). The hot sol utions were

w@bkdoemesdsi o cool to roomtenperature and age BEBEUS2003/026625

night. The crystals were first filtered and then
washed wi th hexane giving 99% pure product in 60-70 %
yield. C o O0Br*~N/ \ 0 C O\ O-C ONNMN /

%M&Hmo&ﬂ'femﬂraﬁré‘bé?ﬂ_re a08¥pheDIC5 13 aﬂ/oﬁf ﬁpé{oﬂ{érﬁrbandrger scales,

teat-butyl 4-(2,4-dichlorophenyl)-1-[3-(1

df r@&bb@pwdpm] taAdnterthe DiC)wittoo¥iLC ;hefcuie eh@ddattd@canﬂl have an ice bath

d H th
e “RReE iR 5 £ p it et A% B ferFloBR & s RiresiBiy The reaction
Bdybeafidnitiel By PLONMRIEPYith RE%IFROA Hiekahd (R: &floduct was 0.9). The

di ssolved in DMF stirred at roomtenperature and
ﬁnﬁy@ﬁé@mwntWSaIpw infq@rseparagghrduged (washingwith (tH.Glfe The organic

d @by WRsEeeH: %5 a? SR tag ]Hl]ﬁ?Oab\Q’Xt%r,Aégd%%ng ﬂllg organic layer
rea |on was stirred tor 1. > oom’t’e ratur
wad eltied Iy oSO, ), Hitek@ ahd osncenisatéd kd dm:ﬂésstty gT\kthe crude product as an

‘C1:H2C12 cetonltrlle 955v/v the UV active
ot

odie P Silavasixed gvitl) hexane apeptisred f5r30BHp| ERS prRgipitate which

&%s]@asr £AGEA B0eEH AR et PesSBla offed, Nlﬁ ng@ﬂnme was
Wy to avoid strong gas evolution exot .

Baded agto Ml-t@f]ﬁlumsf $ihem amd elkmcedt with\m()ekcdrexemm(% ‘D). The first

a basi c ani c I xtyre was extracted w

it DR e ChBtiReD e grlled ipd 0 SVRaTEieg S jpep S nogg 2 (75-80%
Jfblds)NaHCD3, water, brine, dried Na2S04, filtered, and
concentrated to dryness to give the crude product.

The crude product was purified by eluting through

silica wth 20 Et OAc/ Hexane (A:4 v/v). Thg purified

product contai ned sone resS 3: bronopro

pht hal i m dg |th did not in \e'?“"e Wi th squ

synthetic stE

[ . The mat eri al t aken Qlis d
\wi thout further®p |ca{—|—eﬂ—{(§seuﬂﬁe>a quani ative

yi el d. OoOO CIO/\OH@\N-EMdQDmo NNEt(}IH75C
NNH2 C 0 95%y| eld O AEB5E8¥fkhration of
tert-butyl

1- (3-am nopropyl)-4-(2, 4-di chl or ophenyl ) pyrrol e- 3-

car bo’f>¥L1§‘Jr§nSE )of tert-butyl 4-(2,4- dlchlorophenyl)pyrrole-3 carboxylate 3).

‘ Dry ether was added to NaH (1.5 eq as the oil dispersion) under argon. After
decax'lting off the ether via syringe, the NaH was suspended again with fresh ether under
argon. A solution of TOSMIC (1.1 eq) and 2 (1 eq) dissolved in a mixture of ether and
DMSO was added dropwise to the stirred suspension of NaH at 0 °C over 20-30 min.

~ The addition was mildly exothermic and evolved gas. After the addition, the reaction was ‘

allowed to warm to ambient rt. The progress of the reaction was followed by TLC (25%
EtOAc/Hexane, the UV active product was at Rg= 0.4) and LCMS until done (-2-3 h).
Upon completion, the reaction was carefully quenched with sat. aq. NH401 (added slowly
to avoid strong gas evolution and exotherm) and diluted with ether. The layers were
separated and the organic phase was washed with sat. aq. NaHCO;, water, and brine. The
crude dark solid can be purified by recrystallization. Best results were achieved either
through recrystallization directly from a mixture of hot EtOAc/hexane (1:3 v/v) or by
dissolving the crude product in minimal hot EtOAc followeci by addition of hexane (-2
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-44 WD 2004/ 018455 PCT/ US2003/ 026625 The Pt hal i m do
Pyrrole 4 (1 eq) was dissolved in ethanol and

whyenarisse (3 eq) at roomtenperature under nPCT/O§EN3/026625

Upon heating to reflux, the reaction generated a white
precipitate. Stir at reflux until conplete (-2 h) by

TLC (CH2Cl 2/ acetonitrile (95:5 v/v), the UV active

%lﬁﬂh‘ﬁ lof WBSmB tballidorP i) vohide 'O%AEP Ofhé ﬁ@&@lﬁ’[ﬁms were allowed to
conpl etion, the reaction 5 was owed to cool to room
tealge rratbmrtanpenaturdn eng pge bpért lagﬁ v@lse viystalsnwédel finst lered and then

of f | L flne nt filter. The
fNiaFkleldaW gln%é@n Hi;g;q raPRe Hﬁﬂ@qﬁt é(g‘;%gﬁm fﬁlressure to a
gummy solid. The crude material was taken up in
ethanol /EtCAc (1:1 v/v), stirred and the precipitate
was filteyed off in the sa fashi on as be‘f\;me. The
filtrate @. cenBratednNu reducedopreessure and
than dried @@Qo for 1 Thi ceso1Q of
addi ng &t hagiol / Et OAc —f—H—t—ef—n—ng»ancCI d i

done one nori tine or Nes.DMfeeded to rengyve the
majority of The white &Y% ate and residual
hydrazi ne. The product was then dried in vacuo
overni ght. The material was used w thout further
purification. Once dried, the reaction yielded the

pr oduPrepratioy| ass ¢f 87% yemdbatgdver 2 4-@tdegichlordphényl)-1-[3-(1,3-
.00 / ~J Cl H MN-" --/ NH2 NH Cl ~~ ~~
Siogobenzotsaeis T DPEORH PR SapbepdiiePon of

test - Byfiy NaH (1.5 eq as the 011 dispersion) was added in small ortions to a ‘solution
1-{3-[ (6-am no- 5- nltro( 2-pyridyl’))am no] propyl ?

02 pvirale 3h(1osq0 phe Bytrpmpproplyk plthealamidexy 2a¢m d@s%))lve@@n PME stirred at

OIOF BReBaL o LSy P Byt VL oot B epolves, but the
Rehperdi® @@@I a6t §é%ﬁ1 {oMisel Mole a0, Hitfl @actioRass diifre@%br 1.5 h at

sequentially with stirring at rt. The reacti on was
T908n tdmm@dretwdsoangomv diharegetion Wee follewed b ALAE HCly/acetonitrile

% # 8{&510?‘8 TLa%t gro ucgwxan E& #/E@ &mc% acl ggﬁetlon the

ﬁéhﬁﬁd)rﬁtvh@@uen@ﬁed witgest. by, Nifl@, (a&d‘lﬁoﬁv!%afot dvoitl song@ss evolution and
all owed to cool to 70 %Y Et hyl ene di am ne (anhygagé

gratheran Sab aa dNBCOn avas thancadderh ta @yvcdban pwylsiamy and the Tasic organic
Bﬁ%&%@@e&?gﬁ%@? F%xg} OrhP 51516‘an(? eﬁxer f%ytexgrvgl%rg \msﬂed with sat. aq.

Irrin reac Ion was coore

NaEImﬂ}edlaWr,t brifid) eiried dN4,800, fiftersdt andacpncbiatdédto Zﬂyﬁess to give the
aqueous m xture was, extracted with _EtQAc, and t
ERde nBoARS:- or%.ceu e PRRICHeres PREER X ethl‘flr@atthmﬂﬁp silica  with

Concent X e t o S;gﬂ'fﬁ%g ’pr&c)ddc{ E5:58inedBkne residual 3-bromopropyl
phthalimide, which did not 1nterfere with subsequent synthetic steps. The material was

taken on and used without further purification. Assume a quantitative yield.

. 0% O

N-NH

Cl 2 2 Cl S
“Eon,75C, NN NH

~95% yleld Cl

Preparation of tert-butyl 1-(3-aminopropyl)-4-(2,4-dichlorophenyl)pyrrole-3-
carboxylate (5).
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-45 WD 2004/ 018455 PCT/ US2003/ 026625 gi ve the crude
product as a brown-yellow solid. The crude product was

w@uookisads by flash chronmat ography el uted w t hPCT/US2003/026625

Et OAc/ hexane (4:6 v/v). The purified SnAr adduct 7 was
isolated in 58%yield as a yellow solid. 0 OH OO0 TFA
(10%v/v) G HNNNHCHRdA2, N _sSNNNL 21 %

V\/?t er ThePtilimid® PYervicd ¢ &)NGR diSsolvel NetBhSPAIEEd®ine (3 eq) at

‘ IO‘{TB t¢mperaitenandsr nittogei.2Upgn heating)tamefiay, greotsgttjontgeperated a white

eSO RGP B S SR P el s v, e

fU\thl"i\% @ﬁdﬁc@ Ritas it Ry = BBt e LAVISPYUpSH Radhihd c8@pletion, the reaction
wat e 199, and CH2A 2 at rt. The vial stirred at

ﬂ’%?érﬁ“l(’@'i?éép 200} £ HORM |tempRIABITY 209 the PEGDitEawes GAcuNEsfiltered off
tu@l%g a5l ﬁrﬂtt{) 2’1&1@3;11&%&%8 145§ BHEE ilisean) a@tt:or{chgt%ted uréder reduced

erature a vacuo. e crude resi
Presswk e d gagadiynsalid. ml%(an’a,’deamdtenﬁlomseuakérﬁm;eﬁl &thﬂﬁaﬂ/EtOAc (1:1 vv),

reduced essuyr.e at terl al was used in
g %@ﬁm@pﬁ%ﬁ wps ﬁ#tﬂﬁg@ﬁ in fhe fame fshionag &@foas% Ehe filtrate was

tcbﬁceﬁﬁlétéﬁ fi'lh&cr r%edgr dn @Eﬁ#ldgeg Héase q’g i%\lﬁ@n This process
@mﬂmgFEThaIﬁﬂYEf@A@,yﬁhbming\lﬁﬁd cencehfratihf Rvak5dbh@3one more time or as

ResRAcp. lf?wa (1B oAy, oo the) White Brecinitate b residyal hgdmzine. The
RYSdudY hoak kR Qﬂrﬂﬂoﬁy L&cuﬂ &derfliz Hi O'meo RRRBRD W AsP¥EddOliBout further

' yl') car boxam de (9, 1547

ggﬁcqtm}l Duigei drisdy t}panacttlool qulglecstbq;rod\m ascdsabst(e8746 yield over 2
|rred m xture of acid (8) (1 eq), HBTU (1.5 eq),
g s base (2 eq) and DWF (prem xed sequentially in
this order in a vial) at roomtenperature under
argon. The reaction was stirred for 3-4 h ;Eil

conpl ete as skhgwn by LCVB qqd—PLC The re ion
m xt ur e wasosSuypsequent | ym eds W th Ecb , Wwashed
W th , \and concentl! H,0 acf owder in a
70% vyi el & ALTERNATE——PRGQHGIH—O\l b: C ESTI.:,,RS,\IH2
cl \/\/NH2 Hunig's Base, DMA, ¢l NS
80 C, 58-60% yield : 7 Z>No,

5

Preparation of fert-butyl 1-{3-[(6-amino-5-nitro(2-pyridyl))amino]propyl}-4-
(2,4-dichlorophenyl)pyrrole-3-carboxylate (7).

To the premixed dry reagents, pyrrole 5 (1 eq) and powdered 6-chloro-3-nitro-2-
pyridylamine (6) (1.1 eq), was added the DMA followed by Hiinig's base (2 eq)
sequentially with stirring at rt. The reaction was then heated to 80 °C overnight. The
reacﬁon was followed by TLC (EtOAc/hexahe (1:1 v/v), the UV active yellow product
was at Re= 0.25), HPLC and LCMS. Upon completion. as judged by HPLC, the reaction
was allowed to cool to 70 °C. Ethylene diamine (anhydrous) was then added to the
reaction to destroy any remaining unreacted chloropyridine 6. After 15 min stirring at 70
°C, the reaction was cooled and quenched with the addition of sat. ag. NaHCOs. The
aqueous mixture was extracted with EtOAc, and the combined organic layers were

washed with sat. ag. NaHCO3, water, brine, dried, filtered, and concentrated to dryness to
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Preparation of tent-butyl
(2E) - 3- (4- et hyl phenyl ) prop-2-enoate -46 WO 2004/ 018455

wWEOHOBR8D3/ 026625 4- Et hyl benzal dehyde (1 eq)P@EES2003/026625

added to a stirred 'suspension of tert-butyl
2- (di et hoxycarbonyl )acetate (1.2 eq), H nig' s base (6
eq), LiCl (3 eq) and CH3CN. The reaction mxture was

304 Bel chude Pppddudkad KLRATOYEOR Y1l SR ofedd fr8ddl JRRYAR
After heaslp% @a? 50-60 C for 12 hours, ]%g react|)£)gnﬁedbyﬂaS][1
u

whEomaiegerhy duisd \El@nﬁl%e/hb?sﬁﬁﬂ_(él6 T rTéatptunﬁnd SBAr adduct 7 was
[ f Lid
par%gqlﬁlgﬁr?g/g&%m% %‘-ﬁ%i egﬁldo\r/]va?er. | Thewaf)r ganic

| ayer was washed with 1Maq. citric acid, sat. aq.

NaHCO3, water, and brine. The organic |ayer vvas dri ed

(Na2SO™4) , \‘frltered and concentrated to drygyes

gi've t h®~€r ude product as ap,ggb%d,v) The c soI [ d

' dlrhamnlnalacg%{imt—e ”hef\/N N
d Nef appr tely 6 tines 2

vol une @f he\%g\n)e | The 10 sl .@T‘ﬁger vidd oudy m Xture vvas\EI

| eft overnight to crﬁ@talhze Tert-butyl (2E)-3-

(4- et hyl phenyl ) prop-2-enoate was attai ned as an oil,

whi ch was further purified by colum chromatography

usi ng PBepayegion OAfi n h¢3-fiéearminoed-nine(2-pyeidy®))mnio] propyl}-4-(2,4-

é‘.‘ ﬁ%& 0%.vi.el d LES 2-362 SYNTHESI S

i’&ﬂ? Mﬁ ’E‘}’Qﬁ’pﬂa& 362 were synt hesi zed

fol | owm Agial,EF & Yeakdrptid mwﬁma&ﬁa% hRBMed ﬁﬁ’ﬂﬁfe df‘}ert—butyl ester
Method 1 and in Schenes 1-4 di rectly follow ng t

P%P]é 7 (’rwe),maé%rdrl%)ﬁ enbEBLChatti Theviad sgmed: abtoanbserrmmme until

ET??EA ﬁe?létscka%s W‘lfbn conﬁ\gr ol %lolué%av alg{lge | I%resgu%gn at room

(dﬂnﬂe&e&mr@h drid) in \a¥Ad/PiIhe NAME M;iz!iue Fas dissolved a a1n in CH2C12 and
[ (6-am no-5-nitropyridin-2 yI)amno]propglf

ed 1

em&uats@) omder rgyged) pr@,sst gttt The mﬁem P2y [up
F%E%Q(lég &ﬂr_r#uﬁ%{é{ -nit rﬁ%%@é éd&fs am no] propyl }

-N-(2-hydroxy- 491.5 ethyl) 4-[4-( 1H i m dazol - 1-yH

n the f(lnal coupling

henyl # ol e- 3- car boxani dgy 4

i3 ( amn,QS nltropx in-2-y|)arrino](pr ? zp[4-

(1 NN NHZ ' "
i m dafzol \/\f | 1 - Misf@+oretk Bexypropyl ) -1 Mo~ (I 2
H pyrrol e®3 car bo Pri dePH28hRLSP-(0F vield NO,
S) - 1- car banoyl - 2- hydr oxyet hyl ) (1- CH,R154703

{3-[(6-am no-5-nitro(2- 534.5 pyridyl))am no]propyl}
-4-(4-imdazol yl phenyl)pyrrol -3 yl carboxani de 6

opr opy P a R ey SR B G S mitroa-
pyndyl&)agm;g}p@gmd}me@ 4-diihlor0phenyl)pyrrol—3-yl)carboxamlde 9, CHIR
154703).

(ZS)-(+)T2—Aminopropan-1-ol (1.5 eq) was added to a stirred mixture of acid (8)
(1 eq), HBTU (1.5 eq), Hiinig's base (2 eq) and DMF (premixed sequentially in this order
in a vial) at room temperature under argon. The reaction was stirred for 3-4 h until
complete as shown by LCMS and HPLC. The reaction mixture was subsequently diluted
with EtOAc, washed with NaHCO3, and concentrated to afford a powder in a 70% yield.

ALTERNATE PRODUCTION OF CINNAMIC ESTERS
Preparation of fert-butyl (2E)-3-(4-ethylphenyl)prop-Z-enoate
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1-{3-[(6-am no-5-nitropyridin-2-yl)am no] propyl }-4-(2,
wd2au01E88. 4 chl orophenyl )-N-[ (1 S) - 2- hydr oxyPC1T/US2003/026625

-methylethyl]-1 H pyrrol e-3 carboxam de 8 nethyl

N-({1-{3-[(6-am no-5-nitropyridin-2-yl)am no] propyl}-4

- 549.6 [4-(1Himdazol-1-yl)

-y1) plaemylBbniddhyeardpoay! Waerddnat o % stirred £ et
1-{3-](6- Zm no- dSthnlltr(opf/t» di na2-y| )%m I’?Orre suS}i)ensmn of tert-butyl

24(digthoxyoarbonyl)ecetated(l 216@)1 Hihiglsybdse (Gleq), :LlCIl (3 eq) and CH3CN The

i%?%ﬁgﬁ( %@’“ & ‘L"%\S?nfl%ge %I 23 @?%I%Teg%}fs)ogvlﬁ%h%?@'e%r }gﬁer heating
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ethyl)-4-[4-(1H-imidazol-1-yl)phenyl]-1H-pyrrole-3-carboxamide
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imidazol-1-yl)phenyl}-N-(3-methoxypropyl)-1H-pyrrole-3-
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phenyl)-N-[(1R)-2-hydroxy-1-methylethyl]-1H-pyrrole-3-
carboxamide
47 1-{3-[(6-amino-5-nitropyridin-2-yl)amino]propyl}-4-(2,4- 561.5
dichlorophenyl)-N-(3-pyrrolidin-1-ylpropyl)-1H-pyrrole-3-
carboxamide
48 2-[(3S)-3-(acetylamino)pyrrolidin-1-yl]-N-[1-{3-[(6-amino-5- 549.6
nitropyridin-2-yl)amino]propyl}-4-(4-ethylphenyl)- 1 H-pyrrol-3-
yl]acetamide
49 1-{3-[(6-amino-5-nitropyridin-2-yl)amino]propyl} -4-(2-chloro- 473.9
phenyl)-N-[(1S)-2-hydroxy-1-methylethyl]-1H-pyrrole-3-
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50 1-{3-[(6-amino-5-nitropyridin-2-yl)aminoJpropyl } -N-[2- 518.6
(dimethylamino)ethyl]-4-[4-(1H-imidazol-1-yl)phenyl]-1H-
pyrrole-3-carboxamide !
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310 1-{3-[(6-amino-5-nitropyridin-2-yl)amino]propyl }-N-(1H- 580.4
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323 1-{3-[(6-amino-5-nitropyridin-2-yl)amino]propyl}-3-(2,4- 541.4
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carboxamide
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4-(4-chloro-2-methoxyphenyl)-1H-pyrrol-3-
yl]carbonyl }amino)ethylcarbamate

589.1

341

N-(2-aminoethyl)-1-{3-[(6-amino-5-nitropyridin-2-
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1-{3-[(6-amino-5-nitropyridin-2-yl)aminoJpropyl}-4-(4-chloro-2-
methoxyphenyl)-N-(2-{[(4-cyanophenyl)sulfonyl]amino} ethyl)-

1H-pyrrole-3-carboxamide

654.1
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phenyl)-1H-pyrrole-3-carboxylic acid

355 1-{3-[(6-amino-5-nitropyridin-2-yl)amino]propyl}-4-(2,4- 494.3
dichlorophenyl)-N-(2-hydroxyethyl)-1H-pyrrole-2-carboxamide

356 1-{3-[(6-amino-5-nitropyridin-2-yl)aminopropyl }-3-(2,4- 571.5
dichlorophenyl)-N-(3-morpholin-4-ylpropyl)-1H-pyrrole-2-
carboxamide

357 6-({3-[3-(2,4-dichlorophenyl)-4-nitro-1H-pyrrol-1-ylpropyl}- 417.3
amino)nicotinonitrile

358 1-{3-[(6-amino-5-nitropyridin-2-yl)aminoJpropyl} -4-(4-chloro-2- 629.1
methoxyphenyl)-N-{2-[(phenylsulfonyl)amino]ethyl}-1H-pyrrole-
3-carboxamide

359 1-{3-[(6-amino-5-nitropyridin-2-yl)aminopropyl}-3-(2,4- 561.5

dichlorophenyl)-N-(2-piperidin-1-ylethyl)-1H-pyrrole-2-
carboxamide
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~ 338ed. After stlrrmg for an additional 15 min., the ice bath was removed Upon reaching

6am i tropyridin-2-yl)amno] propyl}-4-(4-
1%”'1{ eNa&P 2125 2dg edato 93640 aﬁﬂ% Subgpg%p@y 9}175%@ @%@x} |Tibe clear sotuton
r
%‘s dadaétp t(? ‘[ﬁ(ﬂ%sg%gamgn g2 srtglr')efr |6l\é[| aq. 2HC} f%lhrﬁl(r)]% 6‘} gellﬁ)v}y crystalline
5@1p1tate4fo(med: hA fierol@miret the xgystating| p)educpr;/ fitteded 3washed thoroughly

N Rt SR pty 906 GO RRIGeS. e apyr BIRH. Arethyl trans-beta-
ﬂ&ﬁ)s%'reﬂél @2%5&@1&&9&3’ b3 a4ye(114mp&ly9faﬁm% FPBERR Y PR8N Yield Bnd >99%

H-pyrrol e-3 car boxam de
putity-(LCEVEmintad 782NEH opyr | d| n- 2-y1) ani no] propyl } - 4- (4-
chloro-2- 654.1 nethoxyphenyl)-N(2- {

eGP RO S B b B 2003/ 026625

A solution of TOSMIC (1 eq) in THF was added dropwise to a stirred solution of
potassium tert-butoxide (2.4 eq) at -78°C under argon. After 10 min., trans-beta-
nitrostyrene (2) (1.05 eq) dissolved in THF was added dropwise. tAfter stirring for 15
min. at -78°C, the reaction was allowed to warm to -40 °C. The progress of the reaction
was followed by TLC (25% EtOAc/Hexane, the UV active product was at R¢= 0.8). The
reaction was then quenched with water, and the product was extracted with ether. The
ether layer was subsequently washed with brine and dried over MgSQ,, filtered, and
concentrated to dryness to give a dark gum. The crude product was dissolved in refluxing

EtOAc and left to cool. After 12 hours, the ﬁroduct had completely crystallized out of
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St b ol 26 o bl BN a5 b, A} BB dere washed

Wﬂhl ﬂnrﬁm@héﬁh&x ahd driad iiAl vaék?o to g1ve 32% y1e1d) of 4- (2 4- dlchlorophenyl)
(6-ani no-5-nitropyridin-2- 9mno C@K@% %
éﬂP%?WﬂOAq@)sas bakingrange erystalgp I“é O¥apwiatyy(L mfz 3381 MHH).
i’r&d%cf {8 AR 6151'2% Qlﬁéfﬁ%tglﬁr\vgﬁ %ﬁr&fﬁﬁ' ﬁ&phgghoaxgﬁ1at%g£a%hy, eluting

trifluoro-
wﬂldDHzCEzcar boxyl ic acid 349
1-{4- [(6 am no-5-nitropyridin-2-yl)am no] butyl}-4-(2,4

di chI

EHWP o[f%é 1524 dickinrepbeyl)-3mitrgpyeolyliprenylpbsnzal clazoline-

?%1[11(329(34% no- 5- nltropyrldln 2-yl)am no] butyl }-4-(2,4-d

i chl odbe 1‘@1’@(]42 sakwps pdded {O(QdS) ﬂaslhym:&eo)aygonl To NaH suspended in

Pj@%‘ :llseegcﬁﬁcila §°1ﬁ1| 1{)&%@%%}23—%0]&10 p;-l )iﬁg%ng%qu’y%%}e (1 eq) in DMF with

sﬁlmhg af RAL CAfi@rthe ebadtich oPEEMbbles bad stdpped? tHe @h@bn Birred for an
(11 1H rrol e-3-carboxam de 352
2

HOI}}aé @-oaitat whigh: limpyar salptiep of |3)hmmnpq§pm pht}laldm(dz @.1 eq) in
2- - .
mat hy ﬁﬁecf’%zth% y@g\gﬁt)rf%'%m lélélu 1((:)% " @)f;t(%'%j lzg%urrg été% clear brown reaction

Was tcohipl@td: (determination by TLC: CH2C12/acetomtnle (95:5 v/v) the UV active
mn05n|tropyr|d|n yl ) am no] but yl 4

Pméﬂit ‘Mas ks Gl He romnlefion, rth%re@ctm‘aam&w chw(gbalalf sat. ag.
?Jgﬁqékl adt gélgfgggy go il %H%%lé %& ego'lﬁftju% _ Cao?lgo } HOWS: was added,

lic acid
8%b after $I&k[n(g6ﬂ1ammgf- Soloretlr mpyipitate nwiicly | fpaned dﬁmg)md huench was

(ﬁ}ﬁg:éd;)ycélg n£ %é Igllfgg%l% Q}?erll vx}as W&Sglgd I\?vﬂqurvs?eﬁere%gne d_ned (NapS0y),
fiﬁel{(eﬁ Ga:rﬂmoﬁ@en%aﬂa'dttf) QR thidRsitedYprd @ AOLRTRY sblid. Both portions of
Ellodhﬁo\IV@‘p mngblu)edl\to( Ftard (gHob yreld)- 93% rpmpy 23 {314-(2,4-dichlorophenyl)-

)%L “?f ?Y(lﬁ’r%y ‘glf]gﬁﬂé‘}?y }-3-diong; (9o wihiehs yyas gised withqut further

@ydat /I\@MMM tinonitrile 358
1.‘5[ {3- [1?%65%1% no’5 nltrogﬂ di n- 2- yl)am noj propyl } - 4-(4-

chloro-2- 629.1 net hoxypheny :&l
Prepppatianhy pE uR-H3ridHapinpHo,dichlorophenyl)pyrralylipropylibenzo[c] azo-
line-1,3-dione (5)

To a round bottom flask containing a stirred solution of 2-{3-[4-
(2,4-dichlorophenyl)-3-nitropyrrolyl]propyl} benzo[clazoline-1,3-dione (4) (1 eq) and
con. HCI (7 eq) in dioxane was added solid SnCl,*2H,O (10 eq) in portions. The clear
yellow reaction was stirred for 12 hours at which time the reaction was found to be
complete by LC/MS. The reaction was neﬁtralized to pH 7 by addition of 6M aq. NaOH,

followed by extraction with EtOAc. The orgahic layers were filtered and concentrated to
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3- car boxam de 359 1-
{3-[(6-am no-5-nitropyridin-2-yl)am no] propyl }

WO 3604/018455 561. 5 PCT/US2003/026625

di chl orophenyl ) -N-(2-pi peridin-1-ylethyl)-1
H pyrrol e-2 carboxam de -70 WO 2004/ 018455
PCT/ US2003/ 026625 EXAMPLE NAME MH+ 360

A '} _
gﬁfeo%} ioomﬁ@gasfzm iﬁfﬁem?gig%? elélgi}fh;forﬁ) éi%)??ﬂr&&ﬂ?ﬁb&)}ﬂ}‘ﬂ)eﬂﬁ)[c]azohne

Sydined FOnyhichuvasomstablerandbpsedt d1§ﬁ|c)(ly 11[1-|.the next step (LC/MS m/z 415.3
%?ﬁ[%%ﬁggéﬁm@?%ﬁ%&%gsn di n- 2-yl ) am no] propyl } - 4- (4-

chloro-2- 567.0 nmethoxyphenyl)-N
{Pie}fz(raﬁbiil wf NH{#—Mﬂ)ohmmphelqﬂﬁj{l[B-}(l ;3dibkdbensélcRizolin-2-yl)propyl]-
oxani de 36
PY‘{‘? ‘?(3@} aTHrﬁH‘OBcﬁ?W@Fpgﬁ)l di n-2-yl ) ami no] propyl } - 4- (4-
hl -{3-[3-amino-4-
- 2- RReaRSICOTRS NI KOP POl 1 iqisoq. sotion OF :(3y13-amino-4
%Mqopmnmpﬁﬁlﬁjmpw}ma@owm& 19¢diohe (B (bfeq) 1n EtOAc at

g{a{ jé-gl%ﬁo(agét?flm cﬁfc))}igé ”2 tg’ Opyriil drin?ﬁilgrfa l]%tgmcnvdag ra%?ied slowly to the

dig(@télxlgryo Bhﬁ&l"r}zac%h pydmﬁin 3- ma ré‘acﬁ%ﬁ h\\oasp 'n&ﬁﬁ%d%ﬁ% P&/MS and
e a
mrmm mbar—lcomp@a mnﬂcsmc "zhe ekglamlm laykrn@s@aparﬂeﬁ and washed

4 I—E‘ v&zger %]m d/”eggﬁa%@’, ﬁllgﬁ.ecga'r\l? cenﬁr\%%e%[t I};y%)é%\]ﬁ% give the crude

E_é{f (2643’dlcﬂldﬂ)p}fény15€ﬁ ~[32@%-FioRb8kn20t]aZB1iBR - Ao s py o RY1} -2-
bromoacetamide (6) as a dark yellow glass in 76% yield (-90% pure, LC/MS m/z 536.2
MH-+). The product (6) was stored at —4°C to avoid decomposition. '

Preparation of N-{4-(2,4-dichlorophenyl)-1-[3-(1,3-dioxobenzo[c]azolin-2-yl)propyl]-
pyrrol-3-yl}-2-[(2-hydroxyethyl)methylamino]acetamide (7)

N-Methyl ethanolamine (2 eq) was added to a stirred solution of N-{4-(2,4-
dichlorophenyl)-1-[3-(1,3-dioxobenzo[c]azolin-2-yl)propyljpyrrol-3-y1}-2-
bromoacetamide (6) (8.65 eq) in CH3;CN at RT. The reaction was monitored by LC/MS
and was determined to be complete after 12 hours. The reaction wﬁs concentrated and
purified by silica column chromatography eluting with MeOH in CH,Cl, (5:95, v/v).
After collecting the purified fractions and concentrating, N- {4-(2,4-dich10ropheny1)-1-
[3-(1,3-dioxobenzo[c]azolin-2-yl)propyl]pyrrol-3-y1}-2-[ (2~
hydroxyethyl)methylaminojacetamide (7) was obtained as a light yellow glass (21%
yield, LC/MS m/z 530.4 MH+) in 95% purity.

Preparation of 2-{3-[4-(2,4-dichlorophenyl)-3-(4-methyl-2-oxopiperazinyl)pyrrolyl]-
propyl} benzo[c]azoline-1,3-dione (8) ,

DEAD (2.5 eq) and PPh; (2 eq) were added to N-{4-(2,4-dichlorophenyl)-1-
[3-(1,3- dloxobenzo[c]azol1n-2-y1)propyl]pyrrol -3-yl}-2-[(2-
hydroxyethyl)methylaminoJacetamide (7) (1 eq) dissolved in THF at RT. The reaction
was heated to 55 °C for 1 hour until completion was determined by LC/MS. The reaction
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20

G HN- HNA O\ / HO\ / NaHCG3, EtQAc, NN CH3CN,
RT NON water RT 0 O 6 7 -71 WO 2004/ 018455

wEAWBR803/ 026625 HO - N DEAD, PPh3, ~~O _ QrCT/US20bM026625

OTHF, RT Q0 ~ NOHZNH? NN~NEOH 75 C, Od O
-95%vyield 7 $ NNO2Z N CO110CNO C NN-12 C
Cl \ - HNNNHZ NHZ Hunig's Base, CI O CH3CN, DMA,

Mg coficeBftfted and bulfied @Sf%ilidarboﬂfmﬂf tﬁlto!ﬁiﬁtolg (}j}'ly, eluting with MeOH in
trans-beta-nitrostyrene (2). An aq. sol utron

CH65 €495, viel%)- adbiler @le&mﬁ@tth‘bmh ed igd,cutms) andfconcentrating, 2-{3-
U P PRI g TR 8P BRlg TR B ey bt ctamotne

- Bidibad (8) thie atteinp®sed sk ybeW%@a’ss WEMES ei/z 3Te4 Mo} 1'nQﬁ‘1ant1tat1ve

generates a thick white precipitate. To allow snooth
4 ring, an additional anmobunt of MeCOH was added.
After stirringfor an additional 15 min., the ice bath

YRSpdrafiBy o6k lt@ Qﬁﬁﬁ&]g_nl&a—ﬁ@g&@?ear fiﬁ%gﬂ%l 9. (f_zhpdlchloro-‘

reactl on, sequent 'y tur
pbbml)pmrolvaa;;l)-delniethylplparafzimz-loneqm)a| ning a sti rred 6M

: solut eII Illne 0 i pi.t
? gr neHﬁ YAREE, l%ge a@&?\ﬁ onngf ér{éd{ﬁé Ardis OTOPhenyl) 3-
; . _$uC
gr Ifrfggfyg—%dox‘ﬁ}gfg?%gi O Zedﬂ??bg%}‘é%ir&o%?&z@fme $4¢ &1b1?@(8) in abs. BtOH
apd piireseatalS ¥ tardshgursn@he ze)acm da‘fa‘ltopedeﬁdwhﬁe prepgullﬂatwvwhlch was

g[&ﬂ/g'l{]ﬁe ;E‘??%Odum cergFaZZ%lﬁef 6?.fiu8?n pr>e£s)s9u0r/%. Mie res}/due was taken up
#r CB,@h Ghé Meoregipray Was ﬁﬁf&r%ﬂ. MPeforpdic solution was evaporated to
a foam. Assuming a quantitative yield, the residue was taken up in CH;CN and DMA
(4:1). Hiinig's Base (1.3 eq) was added to the mixture followed by 6-chloro-3-nitro-
2-pyridylamine (10) (1.2 eq). The reaction was heated to 80 °C for 2 hours until
completion was determined by LC/MS. The reaction was subsequently concentrated.
The residue was dissolved in EtOAc, washed with water, brine, dried (Na;SOy), filtered,
and concentrated to dryness to give 1-(1-{3-[(6-amino-5-nitro(2-pyridyl))amino]propyl}-
4-(2,4-dichloropheny1)pyrrol-3—yl)-4—methy1piperazin—2-one (11). The product (11) was
purified by silica column chromatography, eluting with MeOH in CH,Cl, (5:95, v/v).
After collecting the purified fractions and concentrating, light yellow foam (LC/MS m/z
519.4 MH+, 42% yield) was attained in 95% purity.
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15

15 A solution of TOSMC (1 eq) in THE was added
dropwi se to a stirred solution of potassium

WO 008D Xi de (2.4 eq) at -78C under argon. APCEUSH03/026625

mn., trans-beta- nitrostyrene (2) (1.05 eq) dissolved
in THE was added dropwi se. After stirring for 15 mn.
at -78C, the reaction was allowed to warmto -40 C

The progress SCHENE Z:6CNTHESIYOF AMINOWRRDLEISC (25%
Et OAc/ Hexane, the UV active product was at = 0. 8).
The 20 reaction was then quenched with vvater, ~and the

product was, extr ed with ether. Thesecether |ayer was
sub%@%ﬂ;y \A%?? WiEe§LODT | ne_a i j_ed vl\/gSc)z!zNNHz
filter Nd-_dgncentromsede t 0 d to @givve a OghiKrsc,
gum The crude prduct was di'ssol ved i i ref buxi ng -95% yeld

Et OAc and left to cool. After 12 hours, the product
had conpl gtel y crystalli ged out of -72 WD 2004/018455

PCT/ US20§3/ 026625 s@lytion. The puwe® product was
coIEty Buchneér” WiiNtir at i B condy c p of con. HCI
crystals Dt Be optaimed by re uch re o

the filtrate. Aftehmesd®i ng and standing forNH6 hour s
the second crop of product was coll ect ed The crystal s
were washed wth mniml ethgr and cFPq n vacuo to

give (3% vyield) of 4- (%,,c i ghl orophen

3- ﬂ%&{( as |ighl range cr s |n >99%
puri ty ( \2/)2%8. 1 W %m@% ned
i n the supernat antnwas puss bied by fTas

chromat ography, eluting wth CH2Cl2 . Prepar atl o‘lﬂrlz of

2-{3-[4-(2, 4-di chIM Benyl)-3-nitropyrrolyl]propyl }be
nzo[ c] azol i ne- ne (4) 10 The NaH (1.2 eq) was

added°°t‘dﬁC'a dry f §1R‘ under argon. To NaH suspended in
DVF, “was, added i onHof=
4- (2, 4- d| chI oropheny ni t pyf’role (1 eq) in DVF

with stirring at RT. After tWNeé& evolution of gas

bubbl es had stopped, the reaction stirred for an

additional 15 mn at which tinme a solution of

3- bronopropyl phthalimde (1.1 eq) in DWF was added
Poepdittive! | opv k{fe?%uto"—igb N-{ﬂf?: (1A§-Hﬁfxogelmw£]§zolﬁf@ gr?pg())}Jyl]-4 (@-

clear brown reaction 1 lete (determ nati
ﬂhalpl@mmwr&béwé}marboﬂm(ieﬁﬁ v/ V), the W active

e atedana o DBR S iR Sesalelird by one (1 <0
1sOmBOindthSBORNO (I3Se) ol UidxaRe AR a8 bwn F16H¢h. Wa8nig's base
added, ., and_ after shaking the ivory col ored

br-2 efistadded \’ﬁmﬂ@rstmﬂmnug mnmj argen q’fulén Aﬁanaléz hours, an additional

cabachesh kgl gy FRSORESS AR 87 )b s

oatgahte diededied Prududt. hﬂlﬁﬁﬁdab@cﬂl R4rD B Qhoﬁfor@ﬂ by VIOCMS and TLC
sol.id. .Both portions_of EI( duct were conmbined to

glutipg &m@ BoAckietagy (3394/1y)(R=0.6). The reaction is diluted with EtOAc and
%a&ﬁ%d[véiﬂ( N4 1910% d)r}qu}%gnzoﬂa ]er wa s%peara[te%a%(ll washe \ylth IN citric

3-nitropyrrolyl] propy azo

CH3CN 60C

. wtld,cdq vl SNaIS€ Qs Marinepdified @¥ab$@J), filtered fand&bnmtréﬂeﬂiltd)/&yness to give

4 Pre ation of
6{ 3‘“?‘3 alfﬂwt) 6L 452 ﬁarii i:’Fﬂ“&% dihenyfepPradyety 1 prwsiiady by column
&E@Eﬂ‘éﬂo@@hy %'ﬁltfngr\ﬁﬂil BROALARRRareXB:7, v/v) affording the product as a yellow
powder in 63% yield (95% pure).
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To a round bottom flask containing a stirred sol ution
of 2-{3-[4-

W@ 20040d4sh| or ophenyl ) - 3-ni tropyrrol yl | propyl } beeropmpaees2s

oline-1,3-dione (4) (1 eq) and con. HO (7 eq) in

di oxane was added solid SnCl2.2H20 (10 eq) in

portions. The clear yellow reaction was stirred for
PredPion at fV\hN Lafkinbpfo 4-8th Froi-8-ARte? Lbutoxy)-
conﬂy}?etle ; £V\)?%(‘?'The rgaclgy?)gﬁj(was yrlgﬁﬁl{yg??zgd tﬁR utoxy)
Qal‘dvpxam:det(ﬁ))n of 6Mag. NaOH, followed by extraction

ConcelePaEn (5 SaF3 SAHET ohabs PPEssho BTt N- (13-

gl'3/6109(05&126[c']&@hﬁ-fZ-yl)propyli] -4-(4- ethylphenyl)pyrrol 3-yl}carboxamide (1 eq)
3-am no-4-(2,4-dich f,propyl} be -

or ophen rolyl
WZ%{SC Bt He°C ford evgn eTbgyeacm gwe&m@ rrdtitetirecipitate which was

' ﬁgr%d% eﬁ%e' td 519 %orﬂ:% ) g(tl érl'rgé (]5.5 'I‘ﬁe ré\él_ciilf)e was taken
ARESASY ot CpRrPy Syt Whgerseoisd Kiés

sumed” quan epar a
hb {€H2CH =64 el Iﬁéﬁpiﬁeﬁél Wa); filtefed-dgdin3 -THewt LA EsHlEdra®ed évaporated

-2-yl)propyl]-.5 pyrrol -3-yl}-2-bronpacet am de_ (6)
m&w Jedidceontaing rpdugisng gelvent. ¢isswped 8 gpamigfive yield.

sol ution of 2-{3-[3-am no-4-

kP of 2" S\ B By By R O LA L4ttt

phélqu)gyerqm-ﬁ)(@qﬁ-huﬂoxyl)cnmakalﬁidat(é) was added slowy to

" cact Ko -G RP DY 4 PR BFe oY e sty xamide

@%ﬂﬁlﬁlﬁormiﬁ% ﬁgyﬁﬂﬂamﬂ%?l Qrél]ZWe?e H@é’(ﬁ%d"ﬁq}MA with stirring
separated and washed wat er rine, dried

(ke SOON, aff it t g’ mq (&én@ﬁ rwasaadsiddtto the yhees datkobrown solution

ive th . . .

Bt sy Bl G 60 Mg 12 o il complesion s J5iEiTigs by JO/MS and

1 )emhagwllmm@d/ﬂémb}p& vB) QRRACH! YOI W8 adRddo the reaction
dark yelTow glass in 76%yield ( 90%pure LG/ M5l z

sEgUE Wi Wa'Shélepr vazhed péth waters tbsined dried - QNB2$Q4): ﬁltered and

avoi d._de ositi 5 ration
RAA S SEE BRERb b e s oS0 P . T ey idy ps purified
By Zilda) Bbl@ﬁyﬂ Fhromatography eluting with EtOAc/Hexane (24:26, v/v). After

pyrral - @({]g hydr oxyet hyl ) met hyl am no] acet am de
e ecwm%pvn AR R qopcaiatings the qredudt vas 1solated as a light

of N {4-(2,4- ,
2%1!:(1’1‘{%3%15@ )){9&5 [ 3- (1, 3-di oxobenzo[ c] azolin-2-yl)pro
yl]pyrrol 3-yl} -2- bronpacetam de (6) (8.65 eq) in
Crijakation Rbf {B434ansndde@-ethglphenylpyredylprofy)(E-adfino-5-nitro(2-
and s determned to be conplete after 12 hours. The - ,
e\l\ﬁ)&ﬁ“%g)concent rated and purified by silica

CO| UITR]. gh{ﬁﬂ%ﬁﬁﬁ@.nﬂtr@q2 }}rﬁlgl)ﬁhﬁlho f -4 é%%enyl)pyrrol-

(5: 95, ecting the puri
and) ﬁgmbetwcyh:arhwgamlde{(zl ¢, WandEmlmdomhéﬁyCN and 1IN ag. HCI (45%

S e BRI Rk B LA R PRl i i

plyeisn eﬂh@?eaanéﬂ %& cB6llell QY 18bBStemipérhire 4ad dikted, whﬂa“@lutmn of
mz 530.4 M) in 95%purity. Preparation of

gHGN fmd(vzatar dﬂ@hﬁ@t@p LR @O)Zergal(wyﬁphlhwd tp-dsyasss pvinga pure dark

ESék%P W%eyl li % %é&’% %]sweaélgl cgo i I—f‘%ldlsglge {é % amino-4-(4-
bi"hi’l%h(ﬂzyl)cbyeﬂo13}"”]Pﬁ’(ﬁ@r’ﬂ)}'@Qﬁ’ﬂﬂlo-35-mtr0(2-pyr1dy1))amine was used without further

purification.
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[ 3-(1, 3-di oxobenzo[ c] azol i n-2-yl) propyl ] pyrrol -3-yl}
-2-[(2 30 hydroxyet hyl ) net hyl am no]acetam de (7) (1

we)o4di®Esdl ved in THE at RT. The reaction wasPOEESEA3/026625

to 55 C for 1 hour until conpletion was determn ned by
LC/ MS. The reaction -74 WO 2004/ 018455
PCT/ US2003/ 026625 was concentrated and purified by

Pirby 4{%@9' urgg CrN-QIﬁ{@—?%ﬁﬂ%s-ﬁhﬂ:‘&(ZnﬂyﬂM§lf)am1pk6byl}-4-(4 ethyl-

(5:95, v/v r collecting ‘the purif
phaql)mgolgﬁml)tﬁeﬁ@éfhlﬂaxy)fﬂg[(tezt-{)atoxy)carbonylammo]propanamlde (6).

4-(2 I henyl ) - 3z A i nyl .
v of TR oRyEI BaRLpe et Reolion S BERGut) (@) s HBTU in
@MAI ned e aniuttﬂfbt %k' O3MaRérRS Fo LGOMSmim Z 12t4 Wbt3-amino-4-
in quantitative el ds. Preparation of

4 etbykpbelpxlmyanﬂﬂh)r@ym (Erasgino-gymirdZrpyridviDonise @Il -d- (eq)  was
%ﬁ(fe q{) éertlg?t_ec}) 9@1}0 %1d lt\ﬁyli shaking for 16 b, the en tl(rcl‘ Bactlon solution was -

phenyl ) pyrro e pl pefazi n-2-ohe
Hy]éhtett bh® éipréi)aﬁﬂi)veVHBLGddﬂLdnﬁ qCa8 govettd phaseisystem) eluting with a

}ﬁé& ﬂ'g‘/{(:H'z? erpsg]rﬂg 1p(y| )F) r$geryqo]ll‘§etgkg/qh}3 punﬁed product fractions
st %Efdﬁl%% %9@ ? \gdeﬁgﬁ&sgo Bl e ar%kdﬁe%ﬁggﬁd: oped a,

white precipitate, which was filtered. The Et OH was
Coeprationmt e df undeminedNH{Ed3j(emnimroeS-nitre2rpyxidid}y) amdiso] propyl}-4-

G nabBrara D SR Ser SR B e o o foam
Assu mc%s @NE(FJﬂiﬁhh&-%%ﬁf@(%%ﬁl%l))aﬁﬁﬁojp?@ﬂ}m m%;tlﬁﬁ%%m)pyml 3-
agcﬁeﬁelt-bumﬁ) ﬁﬁ[&i@lﬁrb@topiw)darhmﬁlabyn@pmhmds{h leq) was_L Blssolved ina

FiRE @ROINITE (B W fnd Bl B bER e gbfy SRHGS which was

ByatedAtS. o CTHoe 10 @a6isi QIT/NESSsHoWRE g @R deXctiAReRNtréAEEHan 90% pure
The residue was di ssolved in Et OAc, washed with water,

braduet, Theirertionasdifytediwith 2 CBICN/wpter sebwticant! i lav/syandilyophilized

?d%ﬁ%ﬁfsg gﬁ‘ﬁ(a%‘ghyﬁgl}}ody govdfl rrag(ﬂ}e Iblyc/:}]s ty 3Sd)r%lt?n no] propyl } -

4- (2, 4-di chl orophenyl-) pyrrol - 3-yl ) - 4- et hyl pi perazin-2
qumr(aﬁdx) Difie m-@ﬂ{&{(&ﬂﬂanmtiﬁ)mpymdymdmmo]prdpycl}a4 -(4-ethyl-

chro aphy, eluting with MeCH in
Pg @gnpy\'ﬁ?zl) rl?’lsﬁfg*fré\m‘lf’&ﬁag&'fif’ng the purified fractl ons -
and canGRR 3&"2”&*01‘1’]05%1 dﬁfda'l 1 9@3%@??{ dﬁ}iéd 14 Juspension of

MH, 42% yi el d) was attaine

ZWWWAMWMSWIH(Bl-ﬂjﬁoﬁ-mﬁ*‘d(\lrpﬁﬁl}ﬂg)%me (1 eq)
p&%ﬁé% e&%}bad Theog 6glu'g(\hgggé ng_'clzeegy@ ow golution is

s B $0%nin and was Judged complete by LC/MS. The reaction was diluted with
CH,Cl,, and the organic layer was washed with IN aq. citric acid, water, sat. aq.
NaHCO;, brine, dried (Na,SOy), filtered, and concentrated to dryness to give the crude
product as a yellow glass in 76% yield (>90% pure). This product was stored in a freezer ‘

as the glass and used quickly without further purification.

Preparation of  N-(1-{3-[(6-amino-5-nitro(2-pyridyl))amino]propyl}-4-(4-ethyl-
phenyl)pyrrol-3-yl)-2-[(3-methoxypropyl)amino]acetamide.

N-Methyl ethanolamine (10 eq) v;as added to a solution of N-(1-{3-[(6-amino-
5-nitro(2-pyridyl))amino]propyl}-4-(4-ethylphenyl)pyrrol-3-yl)-2-bromoacetamide (1 eq)
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12 H\NBoc NO2 Boc 10 HNEt / \ O NNH Et / \ H
con. HO M1-1~/NH2 N NO2 HUnig's Base, CH3CN, 60 C

W3200M018459) C a NH2 O Bu BHN Ot Bu H2N Boc, XQPCEUSH034026625

111101121 HN O \ N ~s NO2 Et / \ H HUnig s Base, N NO2
5 H2 HBTU, DMA "/ N 6 NH2 H2NOH con. HO HN O Et / \
~HCH3CN, 55 C\ N\" N N02 7 NH2 5 Preparation of

it DMAQH RQX Yﬁhe’\feﬁéﬁc{nswésls}ﬁk&i R)’quéﬁ %@ [cﬁ]:ék%@ |b5er@/M§ ) Phe reaction

' E{ (4- ethyl phenyl)pyrrol-3-yl}carboxani de
Bot[

B%aamcnumhetl(on ey prosigt) Jandr wad Yiedtpd 69)55} B@nfm) [16h. Once

3Bl el P AR ot Lpiehaahfe HPEC otumn (c18
i'N@fs@ rﬂlaw%tenﬁ)lelﬁuﬁgmlthSa @sht 08 CENE N bwhfek SRETDAVHTEA. After

under argon at rt. Aiter hours, an additional 10
sejlsoting dhe pusticdmpeducd fastionscad Iyephikieing enyellaynpowidestwvas obtained

g@ﬂl\é%%ﬁ, rhEllg 1?%4(1[)3&141(@6 starting material to the

esire action can be nonitored by LCVS

and TLC ‘eluting with Et CAc/ Hexane (3:2, v/v) (Rt

POeffgratiohe rofac tN-QI}-{B-S[(&dalkﬁmﬁﬂ-n‘iﬁrb@-ﬁth)) andno]pecyydd4- (4-ethyl—
acid, The organic |ayer was separ at ed

th IN t
Whﬁnwg‘lbl i\ﬁﬁﬁc efamider i ¢ aci d, aq. sat.
b 2 . | t - .
o1 12, Al Y22 508 am L 1 8ol léﬁ%ﬁﬂlf ﬁ’l‘ﬁ%’“ inino-S-sitro
@-pyridspapined S (1 e, metic fahlediriy (2 @q)mrd Hihigsrmso G ap) iy THE was

el. u .t h Et OAc/ Hexane

ot R s e TR e Bl NS5 g iRy solution was

cg&eﬂ’&)dtg@ Rth Ol i El@fﬂdﬁ&%@@@ﬁpﬁ% Ones E@ﬁnﬁfeké’ "theoefntlre reaction
N-[ 1-(3-amni nopropyl)-4-(4-ethyl phenyl)pyrrol - 3-yl](

solbtion wes- injestadosrim d@r¢miative HPLC column (C18 reverse phase system)

eluting with a gradient of CH3CN/water with 0.1% TFA. After collecting the purified

product fractions and lyophilizing, a yellow powder was obtained as the mono-TFA salt.

SCHEME 3: SYNTHESIS OF 2,4-AMIDE PYRROLES

cl cl 1. LDA, CH,0, Cl SO,Ph
PhSO,N g THF, -78 °C
\©1/ 802 2 S0,Ph —_— /©/K/0Ac
DMF, RT, 4h 2. Acy0, al
2 Pyridine, 3
CH,Clp, RT
Cl .
o ' i
Cl  SO,Ph
2 NC 5 Br "N
DBU BnO
_ (S cl . Y\ d
THF,RT KOtBu, THF, N~ ~CO2Bn
4 RT H NaH, DMF, RT

9
o}
CI\Q\C{COM HN-NH, cl oy C028n o i
NN N —_— \ '
NH :
| \/\/O EtOH, 75 °C cl N A~ ARz Hiinig's Base, DMA,

80 °C-
7 8 .

' COan 1. LIOH, H,0, N\/\N\/:)

CI\Q\C( Dioxane, 50 °C cl

N AN A AN 2. EDC, HOBT, N~ NH,
NO Hiinig's Base, \K/\[

2 DMA, RT NO,
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Hydrazi ne (5 eq) was added to a solution of
(tert-butoxy)-N{1-[3-

WO 203/0846x 0benzo[ c] azol i n-2-yl) propyl ] - 4- (4- et bgtT/phEyb26625

)pyrrol -3-yl }carboxam de (1 eq) 5 in abs. EtOH at 50
C for 2 hours. The reaction devel oped a white .
precipitate which was filtered off. The EtOH was

T@E]%ﬁﬁhbﬁlbﬁﬁ(y adﬁéhlbﬁfiuﬁﬁ D) RYef TSt BonylNsenz6d (i?e was

t aken upln 2e precipitate was filtered
aga| nSofhhm obganm&suﬁ"@maﬁm 6h e@s wampaidededo wo stirred solution of

&64 (51?1\1« I d C Q)P y Qig&egqéﬁxg#ﬁ\gﬁ uggersa(?rlggne Qtt Tt. '%f?ermeh tﬁe reaction

Ma(s lao{n%d [1ﬁ16 aamrma Beakért 6maeﬂoynaudlﬁebaypmb RV RR¥%khctéd Wwith ether,

hyl henyl | | b b d
ehzayfti (epOn. Bicbemissmopsymian usstesigHangipppenmion The crud

Yl SR SR e SRl 5% i

d| ssol ved in DI\/A with stirring under argon at re.
Buepay'atiobBas 2-(2,4- cﬁclﬂq}ophmybmalqmehplsulfenyi)eehyl atatdte (3).

b | whi . d 60 C f 2 h
e | B IR (b Sabin AR Svasiﬁ%éeéo dBP3Re 118 addion funnel to a
Sl M1 ReepitddrsoRHHAG B AREp i Ante (Y5 u9,1 §)S %ﬁﬁ(ﬂo‘fanes (1:1 eq)

Vol
was ag ded to the reactlon m xt ur e \/%)1
wad H&tF widdr Nabler78 HC iwith stehringd Muazsoﬁ)m fdnd pamfeadmaldehyde was

an ncentrated t.o dr t t.he de bro

AP, 5T S TB &P ST R fop B aelpal 90 Sy GERich time the
@éhlcﬁ&{] wabLAFREO S Kby 18! dbinNBmpblahirELPACS HaX altBe reaction was then
(24:26, v/v). After collecting the purified fractions

anencherh vetht pakt amgNHmﬁla prhsdagreowsakayers wlaateattacted avitli HOAc, dried

(Sl B b, bR s PRAE Bt Yl ot sulfonyt
5y(ﬂli1ﬁ Wﬁé}r way rsety Iv&)lt)h@ﬂl AgtHeb purificdtibn. The crude sulfonyl h%dnn was

am no-5-nitro(2- yrldylﬂaam no]prog .ﬁé 4-(4-et
9189?1@?@/111)%1;12@1@ (excgssy m}d pyridine gut e)fplawed x terdditioneefjAczO (1.1

%@Z c ear E\1/%9%0“% %%r%ﬁ\%aéo thé g%re&é’g’l{g % {fé)ed with sat. aq.

INGLCS. The ildyesowireatparbied | £old ke a('ﬁhs@us tyet wad extaRteionitie Bt,0. The
to gﬂgmten’perature and diluted with a_solution of

d oueame daverstieredsied, (Naw¥y).r Flisred, aneh concentrated to give the

ASBRSISR 1 OR5L TBR) AR OBl nO P pi
{3 [ 3-am no-4-(4-
Prepdrption pf i[M(flﬂetﬂlyh!mmdy])@ﬁryﬂmlhﬁmxﬂ}bmumﬂ( @.pyri dyl

U 200D LbsE ROt 808 o ALt Gaedraicloropheny)-2-

Sblfeﬁ%lﬁéﬂfc[l{y@)’eﬁm RBetRreNi3h (0 (ed) RY 'THY la) Y@ MATRL REARW For¥d min., the
W@“‘?ﬂ yy avesichel yith-sat. ag eNH.BLit Bheylpyers [Were sepaniedendl ¢lze aqueous

S Yab SRR BTSSP il i BB e with brine,
I (N, SOVHiltelét afitl XoHEitwRd idak esdut&d pRsuit o atverthe {[1-(2,4-

3-
%wh{w@rgp%gﬂwlﬂwﬁom}pmzs%w (316 viMno- 5- ni tro( 2- pyri
dyl))am ne2Hd (1 eq) was added to the activated am no

gg%‘%t?@?]ﬁ 8 gﬁ%@&lﬁ 252 MCaibhlok i BH b iAol EREh ik ylate (6).
A solution of {[1-(2,4-dichlorophenyl)vinyl]sulfonyl}benzene (4) (1 eq) and
benzyl 2-isocyanoacetate (5) (prepared by the method of - Lash, T.D.; Bellettini, J.R.;

* Bastian, J.A.; Couch, K.B. Synthesis 1994, 170-172. (2 eq)) in THF were added to a
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injected onto a preparative HPLC colum (Cl8 reverse
phase system eluting with a gradient of CH3CN water

wWowar/ 008439 TFA. After collecting the purified peDUSZNG/026625
fractions and |yophilizing, a yell ow powder was

obt ai ned as the nono-TFA salt. 10 Preparation of :
2-am no-N-(1-{3-[(6-am no-5-nitro(2-pyridyl))am no]pro

BYdpbnston of potassmm tert—butox1de (% eq) was suspended in THF under N, with
(4-ethyl phenyl ) pyrrol hydr oxypr opanani de (7).

Kinting BBrt[ (Adter 141y megpmopmqﬂupmd otithzsat. aq. NH4Cl. The layers were

t er,t 5 but ox tert-huto no
Yophratah B e ot Rt bOE ip et W ERIRE, P dhR8a organic
Hyers(Wa% dted) NHSONHEGR O ad D EdAcRnEAteR! THR! ﬂegmue was recrystallized
solution which was 15 heated at 55 C for 12 hours.

boicss fgmpwarinitaglt kaie sobgat | CHHGAsxgesat bl tWih dougive 4- (2 4-

B R DS Ao 0 P Mot spts o it

dr yneSsgnifksis ngf apb{eﬂylrﬁ@‘bhjalOV\HQIB [(EESarmlﬂe-ﬂﬁtro@bjmdyl))ammo]propyl}
hydr ate. Preparatio

e @éﬂlpmh%rrﬁlmmlerﬁﬁréewlwr(i%)yma BHOBIeg a8 Y iously described
fbr%@é’h-es%?%g%%m% 51878 h??rn% &r onpacet am de. 20 A

sol uti’on r ono cetyl orfrde (2 eq) in THE was
added to a suspensi on of

PBepagation no- 4- 6f1- et hyl- Mydmfi-nityd@fpywpgyl)})a(lﬁlmﬂpmpyl}-4—(2 4-
%gtro I}}ﬁyrld‘é‘é)an}’ in THE at RT fol | owed

a&f: HGPP VP 2eB- 52 P P é'wf 1&2{) The cl ear yel | ow

sol ut sgRd hﬁuurﬁthk;gfo%ﬂief(% eqdPwil dea % H\@ﬁrrbdléjcﬂﬁt%n of 1-{3-{(6-amino-

conpl ete reacti on was dil uted

@m@@-pymddl))mmn@]pgmyﬂ}c4+(%o_\51eshc1m©ph@rs'ﬂb@merzwcarhpadate - (10)

EAEDSBA fnq VRleE o e Bkt Sraboeer oo o helos Ty hil complete

Bl VE/MSe ThHeuwes:tioR e ullbwas ticavetd l@wgbﬁt@arahﬁe 480adigled with 1 M
ure). This product was stored in a freezer as

>90%
Siﬁ?é gs? heyacidigsselitignivas axtragted widh BtQ¥c eFhe combined organic layers

! d{ﬂ%ﬁ‘ PEBsolhoBEkRl ABy Stopsenttd 1P § G ppe ol
ﬂyﬁtﬂ)hl)bl)aﬁuno]propyl} -4- §2 42 dl[c?lgrophteﬁyl)pyrrole 2|c)arboxy11<]: acid (11) as a sticky
rr met hoxypr o am no
X%lii % Hﬁ( %Oylﬁldi//bt hyl et hanol amyge ?)1/0 eq) was added
to a solution of N-(I-{3-[(6-am no- '
e e

Pﬁnmwbwﬂﬁmr@mimﬂetm)ca'}?bexzrmntet(il2))2 was

ot T BRIES: o o E980AGBabie) Ghd BRC HUad ogal oind 12

amifeefl)pIoRiditd CES e Bdled sQRAMIN® & s‘i‘ﬁ‘lﬁidn‘}ffl {3 -[(6-amino-

sol ution"was injected onto a preparative HPLC co

é@@O(ZrIBW@VB)?IIph@]@@M}SﬂéM ded:hl@nomgewl)mrraleg% aaibexﬁllccamd ana

S0 1 PURF oA op patbinbBter i sl | 87k 12 At DME was
MMW{%H UhSr Hfghasl'a@ﬁﬁim s at &Rt -chaforadrt 'ﬂfEOIOésMh@ gl fissolved in

Pr epar ati on

RitQAc pad [W@h%dn“ﬁ@- satnpg. RYEECRyr drisdl NeahDnlo [dietndy lapd gopcentrated.

- 1€ tcﬁy)ﬁ pr@(ﬂl%PWag B%ﬁ&i uﬁné[ l )p%?ge5f‘§ﬁlgaeelutmg with 4% MeOH in CH,CI,

to give (1-{3-[(6-amino-5-nitro(2-pyridyl))amino]lpropyl}-4-(2,4-dichlorophenyl)pyrrol-
2-yl)-N-(2-pyrrolidinylethyl)carboxamide (12) as a yellow solid (13% yield, 96% pure).
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A sol ution of
{3-[ 3-am no-4- (4- et hyl phenyl ) pyrrolyl]propyl}(6-am no-

W®2004018355 10 (2- pyri dyl ))anri ne (5) (1 eq), acePCT/US2003/026625

anhydride (2 eq) and Hunig's base (4 eq) in THF was
stirred at RT for 45 min. The reaction was foll owed by
LC/ M5. The yel l ow solution was concentrated to a
glass and t keEhEse SYadriRSIINGD2 SRS ADFOPPRRIOL.ES he
entire reaction solution was injected onto a
preparati ve HPLC col um (C18 reverse phase system
eluting with a gradi ent af CI—BCl\Vvvater with 0.1% TFA.
After collecting the purified 15 _product fractl@ns and 4
I #zing, .a/Meklow powder v@és o dC

mon a3l t——SCHEME =6 HESI So , 4- A | 25

PYRROLES ci  ciKo®t ™ THAN o ofak rS02Ph ﬁ

PhSO2Na SO Ph THF, -78 coac z I '~ DVF, RT, 4h 2.

Ac20, C 2 Pyridine, CH2&I2, RT 3 C DBU C SOzPh

BnO " NC5/ gr---~N C \ THF, RTCI v KO Bu, THF, N

/ \ CO2Bn 0 4 RTcH NaH, DM, R 2><§|02 COZ&nOCI/

\ HPRENED Clcn-@_ﬁg:ﬁ -1 NH2 o N | lmwéjs C,
~I \ fieNH2s i g' S A 0 806—7F8 (02 NH,
H2O, 0 C / \ #°Hi oxane, 50 ('g}Ba?ED\MAH Cl koo NI N(I .
NH2 2. EDC, HOBT, NN NH2 1 NO 2 Hunig's Base,

DVA, RT 12 NO2 -79 WO 2004/ 018455 PCT/ US2003/ 026625

1. LIOH, H,0,

Dioxane, 50 °C Ct \\N “ NN
_loxane, 5v ,
2. EDC, HOBT, o Nad >
Hiinig's Base, H NO
DMA, RT N_\_N/\:/ z
6

.Preparatidn of phenylmethyl 3-(2,4-dichlorophenyl)pyrrole-2-carboxylate (2).

DBU (1 eq) was added to a stirred solution of 2,4-Dichloronitrostyrene (1) (1 eq)
and benzyl 2-isocyanoacetate (0.9 eq) in THF at -78 °C under N,. The reaction was
allowed to warm to room temperature over 2 h. The reaction could be followed by ’fLC
eluting with CHCl3 (R=0.3). After stirring for an additional 12 h, the reaction was
diluted with CH,Cl, and EtOAc. The organic mixture was washed with 0.1 N HC],
water, sat. ag. NaHCOs, brine, dried (Na2é04), filtered and concentrated under reduced
pressure to an oil. The crude product was purified using silica column chromatography
eluting with CHCl; to obtain pure phenylmethyl 3-(2,4-dichlorophenyl)pyrrole-
2-carboxylate (2) (15% yield).

The steps for preparation of 1-{3-[(6-amino-5-nitro(2-pyridyl))amino]propyl}-
3-(2,4-dichlorophenyl)pyrrole-2-carboxylate (5) and the transformation of pyrrole
phenylmethyl to benzyl ester 10 use the same procedures as previously described for the

3,4-ester and nitro pyrrole series.
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Preparation of
{[ (2, 4-di chl or ophenyl ) net hyl ] sul f onyl } benzene (2).

weoakomibenzenesul fonate (2 eq) was added to aPGI/UR20881026625

solution of 2,4-dichlorobenzyl chloride (1) (1 eq) in

-DMF under argon at -rt. After 4 h, the reaction was

poured into a stirred beaker of water. The aqueous

phase was extracted with gkhepre3g5i ed (MyS04),
filtered, and concentrated to a white solid

( quAHREEYING FOReGEK3 IINHEBEFQR¥ ACTIVITY USING A CELL-BASED

L2 0re o opersinasia drhiont gnsene

2 (2 €fﬂ3-¢-IIRQT ogllzeay| haidtatrddciy 1 G ehf apsde) &litivd pRERL AL Ham's F12
e crude sul fone (2) (1 eqé in THE was added
C

&}eépw/%,%"/ovfi@lyaa@f@ﬁab Rovigarferum.o Gelly feghyconilepeir L cm plate are

0y SRBSGOK A B 1y ) B sy oo o

atrt of ngdivAi.t Ghe 3@11sriare lefit toegrpar &f3yeCebe el HdarsvaThe cells are then
adgk?q%] 2.1 eq). The reactign was stirred for an
Xa 't&f?ﬁﬂﬂ@%ﬁ i e g F g echurm; ceptainiag np difal beHngeggum, and finally

t b 1
B a1 0 Tt MO AR L 1 2 e iy e Bfiom.
aqueods tlheaymf ofithss tee,r2icpleal coimpouidf @isolved ireBMSO is added to each

Rl 2ot heuetedil 0 nter S amSiier o meah e vih e he cells are
VWashddSke th ?@@U;h rbént t@ﬁbeﬂa ‘iﬁé tdﬁd: ﬁ{ecaé%d%hﬁo%nuﬂeche glates in liquid

sul fonyl hydrin was disso (excess)
piroigen. n@etls_a@ thep) thawicl ondde bythte Ipeesad@h of bH alf ofAgyg©buffer (50 mM

o PR AL NG, SRS 1 Rl B s

bayaes. W8 SERabpdEtomaihe pldies At a0YsH inaEﬁliBen\dﬁﬁ' tubes on dry ice.
extracted with Et20 The combined organic layers were

Bysases araeadawedrandirelreagn oanlly éssncentrated to give the
IR R A——

flfen{rE:ﬂm(léﬂ élncﬂaktﬁf&d&frﬁﬁae Mbﬁ dlﬁ)fﬂa]tzﬁiﬂ(ﬂﬁfl y) llskﬁdﬂ&iimi ) of reaction
THE was adde a solution of '

Buer (a6 KRR S35 FJI KBt 9 mM UDP-glucose;
1 T

B BlP phy o8 oy B0 bt TEUBP-feucodd) bl aThithdr A% 80 to 45

fidaetidrapafier/2€ raVs earoas-6.ehhospitet hd{muem&re’lﬁindlmmd at 30°C for

s .extrac wi th Et QAc.. The conbi ned organic | ayers
B e i ot o 2 S Eip i yacman

Fﬁfé? ?%‘éé'r@ 8 rtw ?9' nﬂﬁ?ﬁég uﬂf ?6% t?egn\b? hidd8d Pﬂ)eﬂy in acetone

d|c orop enyl )vi ny erizene
Qmﬂd«ﬁgdl fet & houPatepamdemperatofe. phenyl met hyI

gol( 3t ?g%}sggrle %218&{] {aong Inzl po% rhrq%}de scmtﬁflr POX lcoal}n?ecf ma 11qu1d scintillation

&ﬂuh‘térz ’f‘hﬁd B%E&ﬁﬁp BEME tovdl 1Y dogkh s ?ﬂ\}ﬁﬁs}ebﬁﬁtz %na?ct&ré)m (a%y lysate is

eq) benzyl 2-isocyanoacCeta (prepared
@)mgesq;@d h@dO@X (cptraghnuS’]‘ngcoseB‘ephcgphatn)/(cpm Plus glucose-6-phosphate)

OB s ke Feteritl T al By S R Ssr 95 56 Sompound and

ReTDNBROOZoAL 6 GRS the USRS N tﬁa‘n RItRAS b st the logarithm of the
tert-butoxi de (2 eq) was suspended in.T under

gencentrationy r (Iihg %Inc‘Pfttfatlmit%fr corgpqvndt waicheseylaies @hgcogen synthase

r
se%gtslgﬁ Cegé)‘% an ctﬁ ?ahj“%& é‘g}l}lg%l getg&%\%cg%g fﬁ'}lﬁg Sdgmmtdﬁl curve to the
Plotpéd .dathhe The mhxivaal mv@ai?.l defined as that level to which glycogen synthase

activity tends asymtotically as the concentration of test compound increases substantially
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| ayers were dried (Na2SO4), filtered, and
concentrated. The residue was recrystallized 5 tw ce

wo eanions4sd mal hot sol vent (THF/ hexanes, 1:1 v/RQT/US2003/026625

gi ve 4-(2,4- dichlorophenyl)pyrrol e-2-carboxylate (6)
as a pure, yellow crystalline-solid (34%yield).
Synthesi s of phenyl et hyl 1-
beydrd6thenEag: SRebdsedtaiwy tdriydunia eMeL Pinoetloh were shown to have
4-(2,4-dichlorao enyltpyrrole 2-carboxyl ate (10) was
B@i‘ﬂb’rmnﬁlﬁsﬁ@%ﬁl@ § 19edkribed for the 3, 4-ester
of the nitro pyrrole (Sch ﬁl\?jﬁ ;; Preparation of
1-{3-[(6-am no-5-nitro(2-pyri ﬁ‘? am no] propyl }-4-(2,4
- di SCRBEDPREBOR mMHaneoN ORI PRICTEIN E’HOSPHOI&JILAI*ION
[ithium hydroxide was_added to a stirred
&l ut il 8,4\1%$ ENJ{§ F@,ﬁ QN OF COS CELLS WITH GSK3 EXPRESSION
5’LQSNI]?§KN@’T ft}) ropyl }-4-(2, 4-di chl or ophenyl

at e

pyrrerCa (1 eq) in THE and water
at rtPlaEhnd@on&tmcaomas heat ed to 50 C for 12 h until

conpl 15 by LC Ms.. The reaction salvvedto
Lo T o Shle s (ARG i1 T H4SHe VTR IS ey igh ihyoose MEM
Hbﬁuﬁ‘& i/ diog f&Q1 l%\hﬁ’é" sERL. e(’ﬁél[saﬁBﬁda %ﬁf’lf\hlaeﬁg % fla¥P8re harvested and

nbi ned or%anlc ayers were dried (
80409@ celth/well drecsoﬁ@nmoa@@umg(ﬁ-wa}l dgissue culture plates in a final volume of

t
ST 55 RERASE LS 207 168 to e 0 55 e ARG Bpeels e then
wasHdaaxydd ie GpH-NHM %})ntﬁﬁun’?g 11 fefdt Bovin8 kéraw, 804 Fiflally98&kells are left
yield). 20 Preparation of
(111 F@DFWM -5-nitro(2-pyridyl))anino]
dichl . .
Phony PG biRuRECtau srotein fsgmibsloned i lPERIAR G onder an
edB) SVHO pioghiderBRS gerlefatd £, expskidnl pRs@e. , "ﬁ@ccl()ﬁmg of cDNA
eq) .and 1-(2- am noethyl)pyrrol idine (1.5 e

soR9dinestan eeteingls | apnerglly desstibed im Gerdert {:te,al[ (BB Jwrnal 8(2):393-

?9@ de@é,z\g }:éfélrgoxy gitéa](gllmgf %p%% }ﬁreéée N dt}gkg%%Pe(s%Rﬁf plasmid is

ptepm@:d Mytsahq:lemag @bb/n\acltedmdet dncoding GSKI[HIhtolIZCGQWhB:h i§ A ApEVRF
ved under hi gh vacuumyvia a centr

ENF Wst%sm elty Bdssa R 3ls Gines ofveavd qpm%c&@%ﬂg% (1995) and
WBERGE i, hNﬁl%rg 17d6'4lgctl§%§%)of \&}51!::% &fEcorporated

and concentrate The crude product S puri
beemgyarefirageof silica eluting with 4% MeOH in CHCL2
to gl
(1- {ﬁ% Ellawing sejutipns ase prepgterd dy 1)) BhERBIISPE YPes: Solytion A: for
éa&h tedsRicaBREN o)

B B D (T pression plasmid) 9nd 0.7 g of DNA (GSK3
mrpﬁwng[dasrmd aodil t@{ ato 9@}%& of ©pti-MEB1 (Gibco BRL), Solution B: for

ﬂ&%f’%?%%% Eilpa ’%%ﬁ%agsv Tl ot 189 gt SoigMEM. e

Q/d sdiutibns are combined, mixed gently, and incubated at room temperature for 45

minutes to allow DNA-liposome complexes to form. For each transfection, 0.8 ml of
Opti-MEM is added to the tube containing the complexes. The diluted solution is mixed
gently and overlaid onto the rinsed cells. The cells are incubated with the complexed
DNA / Lipofectamine for 6 hours at 37°C in a CO, incubator. Following incubation,
1 ml of growth medium (high glucose MEM) with 20% FBS is added to each well and

incubated at 37°C overnight. The medium is replaced with fresh, complete medium at
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2 K& Bu, THE, Bn02C N Bn02C 1 RT H NaH, DMF, RT 2 3
C N2 9 A HZNNH2 A / V' ad NN 2d-_/ \ H EtOH

WG 20000MMFR2 NN N NH2 Bn02C HUni g' s Base, DVA, BODRES2003026625

4 80 C5 N2 C 1. LiOH H20 Dioxane, 50 CC / \ H

-\ N-,/NNNH 2. EDC HOBT, DVA, Base, 0 HN' o

NO2 DMA, RT ~N 6 . Preparation of phenyl net hyl

38 Glamé -felil 6 280 BERYbD RishedkiBn 2arkPIHR LN a£eele€ft21)o growlRBB7 °C for
(1 eq was added to a stirred solution of

anathen48hovrseni trostyrene (1) (1 eq) and benzyl

B AR e S TR S e atar

over ZIwh. hoﬁi’bebdf@&mfah&@tnfg? ol ;ﬂ obeest edrthpved (BB KBLihibitor) dissolved in
eluting with CHCLl3 (Rf=0.3). After stirring for

DS O! 18, odred 40 1pach el wls cibalohat 347 cut@aewthmém@medmm is

g%%éggﬁa thd Qalsgglt%%gm%%n i ly d"? ald étg%d at -70°C.

Cells erecttiawad! ondexe entmqiraﬂancmdﬁnoo @il uf gﬁsmgobﬁﬁsﬂ(lﬂ% Teiton® X-100,
il..Th de oduct was purified using silica

2 risHb A g{; @Swac 11808 algcvwl (75 csa¢mblepneriise Aikg ml pepstatin-

RAUNE Mmb@i ?l%ml? Iﬂsrgmﬁn,e f(‘)"?rh\@fr@aﬁh %l@y}nwp Cg{1§’¢.l,e‘?ophosphate, 15 mM

52car boxyl at e % yi The ’st'eps
sodipar mtrophospliate, 1 mM sodium orthovanadate). The contents of each well are

St A 0005 5 U S LSSl Br R e s
mﬁlépﬁﬁﬁﬁ@nﬁws%yqfeswém oo°@henyl nethyl to benzyl
ester” 10 use the sane procedures as previously

fescr Eb&RA fI6) DEWECT?HO§EH@RWEHT@UW@BU@ LYSAESS
-82 V\Pmmu 04I-1/AP :slt%f')ss CI %r%oc%/ape%66 5monoclonal anti-phosphorylated tau
(ATS, Polymedco, Inc.) at 5 pg/ml in PBS containing Ca*t and Mg, 100 pl/well. After

overnight incubation at 4°C, the strips are washed twice with washing buffer (PBS
containing 0.05% Tween® 20) and blocked with PBS containing 1% BSA, 5% normal
mouse serum and 0.05% Tween® 20 at room temperature for 1 hour. The strips are
washed 5 times with washing buffer. Lysate (100 pl) diluted 1:10 in PBS containing 1%
BSA, 0.1% NaNj is added into each well and incubated at room temperature for 1 hour.
After washing, 100 pl of 0.5 pg/ml biotinylated monoclonal anti-(non-phosphorylated)
tau (HT7, Polymedco, Inc.) in PBS-BSA is added into each well. Strips are washed
5 times and HRP-conjugated streptavidin is added, incubated at room temperature for
30 minutes and washed extensively with washing buffer. TMB substrate (Pierce) is used
for color development and the reaction is stopped by adding an equal volume of 0.8 M -
sulfuric acid. Strips are read on an ELISA plate reader using a 450 nm filter. The
concentration of compound that inhibits tau phosphorylation to 50% of the maximal level
(.e., ICso) is determined by fitting a sigmoidal curve to the plotted data.
EXAMPLE 365
TESTING THE POTENTIAL OF GSK3 INHIBITORS TO PROTECT
PRIMARY HIPPOCAMPAL CELLS FROM GLUTAMATE EXCITOTOXICITY
Hippocampi were dissected from embryonic day 18-19 rats. The tissue was

collected in Hibernate TM media (Gibco BRL) and minced into approximately 1mm
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EXAMPLE 363 SCREENI NG FOR GSK3 | NHI BI TORY ACTIVITY
USI NG A CELL-BASED GLYCOGEN SYNTHASE ASSAY CHO- H RC

w@eldisse naintained in 10 cmtissue cul ture PCBUSR03/026625

Hami's F12 5 nediun 10% di al yzed fetal bovine serum
Cells froma confluent 10 cmplate are harvested and
divided into the 6 wells of a 6-well tissue culture

Abake TRsde WabadissoatédBusthg tBe Mapsih DREbIMMon! BGst&@! {Worthington
are left to grow at 37C for 24 hours The cells are

Bnehemmls%“aonahp@)e Kallemgng tsolasion shergedls veate mepnspended in serum-free

talnln 9 t al e ru nd, f iyAal .
2%y g I RBGH By 974 83 bl (P,
]D-fghiti%ﬁm‘é%h& BhfitiieBcyTRTHINg Werd Blatéd inlBSnen disafe duttin® d1$H§§ coated with

% of conpound di ssol ved in DMSO j s added .to_ea .
pRYL-lysige iahe conpentation o 7Sx 18 cglls pey digtn ol fék)“ﬂ%l@rééldeﬁﬁ at 37°C

1'1155%‘3(?83 ec@ll?%ré ?ﬁs %rlh & Qflth\é‘?ééﬂeﬂeﬁgcel’ﬁ {)@%a?tre%resentatwe

erature an en rapi rozen I'n
¢dm;iduqu of theiihvengien .wete Iatléedairoethb If:ahrufe havdia toa ﬁnabcomentranon of

épr’g‘gegr{[egfﬂn %gﬁ-g{ ilg/g lnﬁ?lgqa‘lpysgl 3}9{4{' {pa@gg:vl qqm-gi)luw a‘gdltlon the
(Q-Bﬁltloﬂ-ie@'%éa%sgr)a? JemPRa W6kl cel ldSSt@IreS 2 SRR AR were rinsed

ates an rozen i n Eppendorf tubes on dry ice.
ﬂwyeatm&l HERES thafiferddabadancad dsaltefolatman (FOBS 8y yoritaieingAf Qv glycine.

t t 14 000 15 .
g oo pdprdirgn e ihod o frotOl o fubltes e dha enposed for
Shin §€rodER 3 ?&9@5‘@@6 @Ob%ﬁfﬂéldtanﬂcsa@i&i AR 0thb Osaflre HBQE Followmg
reacti on buf ris pH 7.8; 26 niM EDTA, .

W’Iome g;lBHWVW@@Pngﬂiedc@s@ timpe wiith thy/ byffey a}nﬁo@a@n re@mrsd to their
and.a further

S5l oot o et PRRhiBRe R bibbdEas orielf 16 A0R8He! Bur bours

OB Gl ORGtaa!i € adid GpeHuey] catnn%%efénﬁnseaqn HBSE &% édsed for 10 min
then spotted onto a 2 cm square 31ET chromat ograph

ﬁ@a?@@par( Rine: nkiiy dye F feken up Bjyetead gelds. wBbnedtures werefrinsed and then
9%b Cf&rnolrﬂ 4%/6 O/a%tf&ﬁ'[é%eh Hé ns.ﬁﬁie R ﬁérl of 15\% %‘aﬁge‘aﬁ Zblue nuclei)

gm ferrper ure.

lafgb ﬂdﬂﬁﬁk e Dourted(atl legsti BOG @ieltd ifidnardaclanultee) iyeghdse contrast -
a liquid scintillation__counter. The percer&i? gﬁe of . the
TErecony %@@éﬁtogwb%s &sing, this gneghad; vampauRgdsy ot (iszinyention have

g%ﬁc 05537523 %E gzaoall% g? %@%&%ﬁhﬁj géﬂﬁlc n§0ﬂ§ pgtenﬁ%lso&%utwate to induce

ﬁamdsna\l(ad:lhéaat}are determned in dupl icate for 5

di fferent concentrations Qf and for DVBO
al one, and the val ues ar eé)}%&ﬁ;{g?rog&tded agai nst the

| ogarithm m‘\%’@h éﬁojﬁ“ﬁﬂﬂd&@m DT!&%E?Q@Q@J!)EN‘TSOH

of conpound stinul ates gl ycogen synt hase
activity to 50% (THEKE. WEQSFRIOLERANGE THETer ni ned by

GO AN RO RO B BRAGDOENEE To whi ch |
gl ycogen c%ﬁ&xﬁf& Sverdpicélly Yoﬁxﬁﬂé’céd ﬁﬁml%taw%l ds)éoﬁéﬁoﬁi"ﬁ‘l water or
concentration of test conpoun i ncreases s tanti al

suBBenANS 0041 %61 St baxyPEHISINbBLH266 25/ccy8() ofbetht ﬁf@mE@ama Chem.,
ﬁgﬁh g\;: Hetl atplrl\él(re t§© %}ﬁgg‘augrf tglo%ncla Ly }r) t éo%‘po\{\ﬁ&s were OWBrmulated as

solutions in 15% Captisol (a modified cyclodexytrin by CyDex Co., IL) following
procedures common to those below. For water solutions, dry and lyophilized test
compound powder is solubilized in .,(jistil'led water and mixed well by vortexing and
sonicating. If necessary, test solution is pH adjusted with 1 N NaOH or 1 N HCI and is
finally sterile filtered through a syri\nge appended with a 0.2 micron cellulose acetate
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activity of concentrations |ess that 10M EXAMPLE 364
SCREENI NG FOR | NHI BI TI ON OF TAU PROTEI N

WEROSPHIRYLATI ON 5 A, TRANSI ENT TRANSFECTI ON CGPCTZ0S2003/026625

CELLS W TH GSK3 EXPRESSI ON PLASM D AND TAU EXPRESSI ON
Pl asm d Construction COS cells are maintained in T25

“tissue culture flasks in high glucose MEM nedium/ 5%

behdiradeoViBp@eraur) M. | Fof fopd shsp@R{dnkefhe t$§[5ccfrﬁ;ﬂ>ﬁhd powder is
ar, e%iwarvest d and 10 80,000 cells/well are seeded
@Hniangregh verpensioasok 18 (faab@ymedtyé@lhulpsa/oflu‘yn dween-80 and
f | cel r ft
LOATRIP SRk R TS SRR RN ol e s
paviticke size 1@0megﬁwbmtda¢m)img:m0mfsﬁeal bovi ne ser um

B R b S B bRE SR TR8E. cbbel bmed | nto

pl asnodeRS@E r(fé%‘ial@@ﬂ%ﬁ(ﬁ’ IceSWAR %tgiﬁrxgttrl] ﬁ}o&ﬁ g?ckswabs (Bar

enerate a tau expression plasmd. The
| M) tad 3 wcehselfragesan@emwdatbt yifbasy testiegl 1) wealedlatdr. On the

FEBPi 5P 2100 HOHOVir IR spin de onias KiSPEaatasfo the glucose

pblasyMIthchSanekth LAVer&HE,CA 9h) 9
enco)g]l ng(]: GS}ESO CG,r HOoAd |P;glgﬁ %%@%ﬂlfégto the end of the

@équndé@r kﬂ@ubhlged samm Weig abtainest fremn. s,mp@@;ﬁ@@ t8il tlp and collected into
TR Rk, plilitng o, 50RO 30%u6) i GRafieln Ny wit

arb@eqqa:ﬁofspmhaﬁ ofl plRfiaci Suniled %ﬁf ShieiRed 2N Qaridils!iRMAS throughout
%glq%’l ons are prepared in 1.5 m Eppendorf tubes: A
ifema otals of 6-8 digagpaiptsn JYlicetwen ramploguzeg mmwa(tmam groups and

BRSO ) P OB g 1.5 e i
g]uc«)sel‘eﬁﬂ/lag@ltﬁ)cfohﬁﬁldr to Sdulnﬁm;tﬁmwﬁ of D mPS0%alektrose (Abbott Lab., IL)

tranfectl is diluted

of Li ect am ne reagent
ViR B B ) O IEaneTiesl g6 ig A dw isgleblood sample abort 2
RORRLRGE th@kl‘&@&’segh%ﬁhh)étratﬁﬁd fdJAH g[ﬁ%&o B Wimals.
ow - I'T posone

tenperature for 45 mnutes to a
BBApIIeXEON @FfBA&ALF(EJTLY@EMIAt ABDSINSITLINEMIA:8 ml  of

ti-MNEMis added to the tube containing th )
98np| fé&om? ddgﬂ’r?fﬁ SPGB, aaiisisaed to ég/rﬁ]PI myicg fgpe above) or
DREI A (GeABiOMIAs]s! Ir{bsel‘ﬁdﬁ\ﬁh o‘irs Dl\&nPﬁ'e'c%n%&? of a multi-day, multi-

i ncubated with the conpl exe Li pof ect am ne
dase regimsuras agta Bgle ibolus. (U ZBE ulatst were rE@hwlfe(dvmtr&:jweeks of age and

SREOS Ry el %%ﬁkﬁw%agﬁ S5 edheyed P pag papr o dosing

lCa il b@hs of Te cORPOUT (dostBPVAGRE Mhdif fFamsh. -
conpl ete, nedl um ai OB VO (P agne sihdine 8 mg/ml) was

piaynigtspeb FFlooé B2 sapld af descabedaliavg at hé timapointsfover the next 2-3

000 S rngd Ul At f oo e Bt Bl Pipftng” ©

PRINIBR Y ENDREBAY'S:

" Glucose and insulin levels are measured from plasma and/or blood samples.

Glucose levels are measured from whole blood by the One-Touch glucometer (Lifescan

Co., CA) and from plasma by Beckman glucose analyzer. Glucose results typically

reflect blood values for mouse and plasma values for rat studies. Measurement of insulin

levels has been via ELISA (Crystal Chem. Co., IL) following the supplier's protocol. -
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Two hours before harvesting, 2 gl of test conpound
(GSK3 inhibitor) dissolved in 5 DVBO is added to each

wowedod/0p8385 | ncubated at 37C. After 2 hours the peDUSITN3/626625

renmoved and the cells are rapidly frozen on the plates

on dry ice and stored at -70C. Cells are thawed on

ice in the presence of 200 gl- of lysing buffer (1%
RESUMTOQUANTITAQION: Tris pH 7.5, 137 mM Nad, 15%

glycerol, 25 g/m |eupeptin, 1 pg m pepstatin- A 1M

PNVGF, Eﬁcaﬁy Ay s etpressed asmendl ggqnpsq;gr pgyml insulin or represented as

b S 08002 RO s M B0l B PRACABR oric bsctine
af ¢00 aegitlL) bndedulih (fkefQBoge tHEChémioidsuliheriicebasaligt bhd ng/mL).

upernatants transferred to clean tubes, At this
Bubinelh hep panteassd ity tes Gearaiis dee acfurly represpteghasrrduced AUC

LATEL : :
O e A Er A U (Pt S R CRTO0R! sfeh expression
- povidep hesgho gydnditaive texpression ATS; mBplitpde df anploved kluabse disposal

R el B Rt el "R berathE ' e ptacebo.

¥eHedrdupl ce Wi th washing buffer (PBS containing
0. 05% Tweeri 20) and bl ocked with PBS containing 1%
REAULE® normal  nouse serum and 0. 05% Tween(r) 20 at

RERRHTRR Dl S hedp o e f0of B 2oy gnd when
formidBted et @ipAbdlJaddoadthiBSiSred0 sE20tlafided $3RAHLALg), Nésthibited high

each wel| and incubated at roomtenperature for ) )
higayailability eandndissiion penatpmegy| inofvivp. 5 ¢/ riignifieant niettegtion in basal

| . L= - (HT .0 . )
FROAGaR 53R OB ERSRHA S, oMo pproved oo
&isposab falosving@ghedse Ehallen@swaredoidBRe@ 0 Uga80es reduction in the AUC
streptavidin is added, incubated at roomtenperature

feptivedl werfipniel grPWahOBsEXeh s ipegljicare t1gsRAASih guantitated by

gé’cé i ﬁl&@ AR EARR ﬁlg’écﬁgﬁ&sé Surl S,QH?:E o L to +120 min.
evel opftent and the reactign 1's stopped by adding an

Ehigas cormparmkledd tie Efivhcysobthined evithcTgliBzonepSvirnalos@hdrally for at
n_an ELLSA plate, . reader [ n 450 nmfilfer. . The

%@ﬂc é‘?YF’Eagtﬁl A Y e]&]EFr’Fpgger ﬁé\ﬂ%g%ﬁ{dﬁy} sB1sque sighiicance was the

SNRERARH WaRidsOfy feRelR Qr%cr?été& Ben AR YefBlnel S%%r thad mSontrol mice.

I C50) d by al 0

I's determ ne Itting a signol curve t

a

the pMatikee thed atefierrddX avPoEinBHH G0 theESTeN® T Hias PoEENTluatrated and

I NH TORS TO P CT . PRI MARY H PPOCANPAL . .
CHEETPE: Aol L TRRIRTE S GE T RERICE S Reamile isrgin without
Qép%ﬁﬁfg{f%in&lﬁé@ﬁi&%ﬁ)é@é}&e%ﬂﬁ&in%ﬂtﬁ. rats. The tissue
was collected’'in H bernate TM nedia (G bco BRL) and

m nced into approximately 1mm -85 WO 2004/ 018455
PCT/ US2003/ 026625 pi eces. Tissue was di ssoci ated

usi ng the Papain Dissociation System (Wrthington

Bi ochem cal Corporation). Follow ng isolation the
cells were resuspended in serumfree nedia conposed
of Neurobasal TM (G bco BRL), 2% B27 suppl enent

(G bcoBRL), L-glutanmine and antibiotics. Cells were
plated in 35mmtissue culture dishes coated with
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5 poly-L-lysine at-a concentration of 7.5x104 cells
per dish. Follow ng 10-14 days at 37C in 5% C02 cells
woeo@/mns4ssed and fed with fresh nedia. The nexPCuag2003/026625
representati ve conpounds of the invention were added
to the culture nedia to a final concentration of
bet ween 1nM and 100M Four to eight hours foll ow ng
conpouré exstsbidirnens bhehe iaodiohiin MHcHTES eRclngse pRIPeMEdr privilege is
fromcells and stored at 37C. Cultures were rinsed 10
clgied aferdefipepessolgPser ed bal anced salt sol ution
(HBSS) containing 10M glycine. Gabb and Choi, J.
Neur osci enc ( ltures were then
‘exposgd fofgC%ﬁPﬁﬁgﬁmﬁﬁgé&?gﬁ%ggg?ure to 200M gl utami c
acid in the sane HBSSR Fol | owi ng exposure, cultures
were rinsed three ti wi th ®he bui{fer and then
returned to . their orlglnah condi ti qned nmedg
cont ai ni ng t d~conpg . -four hours
15 foll ow ng gl ut culftures were
rinsed in HBSS and ex ' o Trypan Bl ue.-
[ [ ul tur wer e

rinsed and then fixed for 30 mn }
par af or mal dehyde . The nunber of gl/ive and dead (bl Letf)
nuclei) |arge neurons are count ed (at |l east 200 cel’ls
fwheseigach culture) by phase contrast m croscopy and
‘phot og{aphed Using this et hod conpounds of this

i nventt Britifieses, oXyHsa optgnll wbsiuted saros; of

si gni fwGaabient be thusdldtged HemPAE on@fstifig ¥ ARl &-1 X(0)-, -SO,-,
|nduce neuronal cell death. E%?Mga&E 366 EVALUATI ON é:) z

CAG-CRr, DNAEEPH.C-NRABBHT SNK §PE, GLOSOSEOFO-ERANCETF -, -CHF-,

T&%ndgﬁw@pr ¥ 5@%9% E&%ﬂ@%@mﬁg%ﬂdag&yl aryl,

%@ie%a!rﬁnﬁetb&c%{yer or suspensions in 1%
car ox met hylcel’l ul ose/ 0. 1% t ween-80 (both from Si gna

Chem ; 11R/l£-'§’ 1npdly gubs tﬁﬂﬁ?%ﬁﬂ@“&‘ﬂ?ﬁ"ﬁw&tratl on. Sone

early.c ornul solutions.in 1

Capt i 8 n‘ggﬁnﬁr&l? @W&a 3#%6%?%9&&0%5 mglOE ydrogen and
fogdthyaw ng 30 procedures conmon to those bel ow. For

wat er sol utions, dry and |yophilized test conpound

powdeRij 325(51311911(1 iRuedrei independentlye delaeted rirem dthe gtedp consisting of

b exi.ng on| at [ ng | f necess
wg{ﬂotgl lad Jaﬁgt e PR %gldor % &M ‘aomweralkyl
Ic§clld°ahﬁ1ﬁi aﬂk»yl S taﬂfy'ldxﬁnﬁalkgrp r E)@J&élk&&jg hadirdy r dlkylaﬂﬁ?no alkylcarbonyl

appended with a 0.2 mcron cellul ose acetate -
b5 srakylcubonyda/ betewasylcatkaryl.a rl@te(rqmrallkvb@rb@nyl aryl and
Egter M}}) For oral suspensions, the test conpound
is mxed with a fresh suspensi on of 1%

car boRg rantl Ry laceeinti ependentl skiéctedeftoim B &06p cansistingiol BYdrogen, halo,
soni cated, pH adjusted if necessar escri bed

apdy eptionatlyy srbsteed ulaweralkyar PY‘&‘P%@! zdlkpxy, amino, aminoalkoxy,

%@g@%@%@ O_S*’@ERW OB bafohGtanind) ARAEL SN0,  aralkyl-

carbonylamino, heteroarylcarbonylamino, heteroaralkylcarbonylamino, cycloimido,
heterocycloimido, amidino, cycloamidino, heterocycloamidino, guanidinyl, aryl, biaryl,
heteroaryl, heteroarylaryl, heteroarylheteroaryl, heterocycloalkyl, heterocyclo-
carbonyloxy, heteroarylcarbonyloxy, /and arylsulfonamido;

Rg is selected from the grouf; consisting of hydrbgen, and optionally substituted
aryl, heteroaryl, and heterocylo;
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bese db/db (femal e C57B1Ks/J) m ce were obtained from

Jackson Labs (Bar Harbor, ME) at 8 weeks of age and
waised/oisass ef fi cacy testing 1-2 weeks | ater. OnPehEsS2003/026625

norning of a test, food was renoved early in the

morning (7-8hrs prior to the glucose bolus). Local

anesthetic (EMLA crene, Astra Pharm, MA) was applied

t 0 t h® eRteRktet oM Ghé @tdup%sﬁﬂné@@ﬂydﬁig@@dh}ﬁﬂm @3lo, carboxyl,

were ohtained fromsnips of the tail ti and col I"ect ed

DEEQ amEp) SHHde: frtidipesinidoeyprg. sylionnl. methepesp! gmdr angh substituted or

I
tﬁ?‘ B?[{Sg{shrtéf @g}‘pl @é%r 'eﬂ%, é%golﬁe/d aBﬁgagtrjl u’sI A r vapnyl hetero-
tai’ylm:bdm)ﬂ,t héthﬁ)af@lyyléa?borg/lt otkklyloafboyRxi/) nﬁr}ﬂ@ﬂbﬂr@loxy, aralkyl-

M%e re ando zed | ijreat nt grou s and

SRRPORY IO r BRICTORRIIGET OéVa etgrogealiptlearbanyl emediimipgeabonyloxy,
r 0

ShuAMEod 5, SRR Mp L Raghis By 0By, amine

(cAtbooyl, Lainocaiyl,) aliydsubfoayl, gamdfimaddsl T) aminoalkoxy, alkylamino,

e

agitha)i St ra@éll%@arb&%&ni%s I ehdtEd8d1da8odnly BindRb, M8 S'ct1'¥lca1‘bonylam1no
REGULATI ON BASAL YCEM A AND | NSULTNEM A: Te

‘@gtepmﬂderbmlemmpl eygldagnide, al dyglotldadmides epysdommdm/ deterocyclo-

G see b v 20 Z rats etic M :
it PR | Fetopfftol kRS ghERs. ofoslfihiENIy | sryly heteroaryl,
mieiemcycmpﬁaexroeﬁﬂmaylomzn;alfanﬁlaﬁa a8y 1ffogmidie ZDF rats
were received at 8 weeks of ‘age and - used for ef fi cacy
test i iep teupmgesstherepfit er . Food was renmpved about 30nin
prior g of test conpound
( dosi ntég \?g a!agutlc%ﬁ? a@ceﬁ{aﬂﬂe %lt*%&lggéf Im) was
adm ni st er ed. Blood was sanpl ed as described above at
1-6 ti2me pol odmspamdrofichén nexterdinX isAbtrbgen. Food was
returned to the animal cages follow ng the blood

sanpl i PRI MARY EN NTS: d ucose and sul [
| evel é ar e “hEYTAP ‘%Dgﬂ%&a@heém& b O BP ﬁpsqlr@gen and Ry is

Gldsese foayels afsupeasisieidsf 0? mh%fbl g@n bl ﬁ@%ypy efti®  aminoethyl,

One- Touch gl uconeter (LifesCan
dirasthplamin@duiknpyridyletbyls @19m1yyle rpyn@hdmytaehyle $>|Lpetﬂ1nylethyl and

?ﬁ‘ﬁ'ﬁ%‘g%‘iﬁﬁ reflect blood values for nouse and pl asna
at studies. Measurenent of insulin Ilevels
has been via ELISA (Crystal Chem Co., IL) follow ng

the suppl i & confiu@dt@Felaim 18¥hdfénZORY, %Sé&ﬁm are hydrogen.
PCT/ US2003/ 026625 RESULTS QUANTI TATI ON:. Efficacy may

be expressed as /,d 0Se m suljn or
repregenterf‘%(gn E-ELS %‘ ﬁS%eGIElfrl\%‘eas(t]ﬁ%}T“f‘ pl asnma
gl ucose (taken-above the normpggl ycem c baseline of
100 ng/dL) and insulin (taker above the

nor noi nsul i nem ¢ baffjl ine of [1 ng/mL). 5 Typically,

when expressed as ts are actually
represented as reduced Al “v&hi cl e control AUC -

expression provides a si
of the-nmagnitude of inprove i sposal and/or
reduced basal hyperglycem a or insul¢n conservation
relative to the placebo ' Iv)

wherein Rg and Rjo are independently selected from the group consisting of
hydrogen, hydroxy, nitro, amino, cyano, halo, thioamido, amidino, oxamidino,

alkoxyamidino, imidino, guanidinyl, sulfonamido, carboxyl, formyl, loweralkyl,
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control group. 10 RESULTS: Representative conpounds of

the invention exhibited good in vitro potency, and
wok@n/0146% mul ated in captisol and adm ni st er edPGT/TS2008/026625

mce (30 ng/kg), exhibited high bioavailability and

tissue penetrance in vivo. A significant reduction in

basal hyperglycem a just prior to the glucose

taplifslawealliygst lowdidkdh@Moldwanlklyl, |HRSIeWeRANIGH UCRSRraloxy, halo-

di sposal follow ng glucose challenge were observed. A

dgvergboredutavsrkpryalad, Alioverplkylanyeowerallknxyc odewerrlkylcarbonyl,
- .
e R 15 B A ERS SRS o Fonc gl

gl ucose curve (AUC) from-60 min to +120 mn. This is ‘
conparéabl e A compeurelf ¢fi cdaiay 1 oditerdim etllensttone Df ®glantl Rzds@ substituted
(when dose% or.al | of at least several days at o
& UADSERedmaisty @?{S’P&’I’H% Al so of - significance was
the 20 observation that insulRgy levels in treated
animals remained lower than in control mce." Wile
the preferred enbodi gent of the invegtion has been

illustrated and descrTbe | & appr eci at ed
t hat various changes can Qg herein w t hout

% property or
privilege is clained ate defiined as follows: 1. A
conmpound having the structurel Ro R3 R5 Al ~ Rs \X N
Ro' R4 R2 WR7 R8 (1) wherefH: X is nitrogen, (V)
oxygen, or optionally substituted carbon; Wis absent

?g ( 5%&%@%‘?, f({zﬁﬁ_ut, IT?N%I%%RHC ?%ﬁ!n@%eﬂggrﬁ,{%ﬁécted §'om the group
chiRiSH2- of hiddogen, Ao, amidd? cyanc fhdto, thickinido, cafBoxkt, hydroxy, and
-CONR -, apd_-NR -, V\,h?(r(f R is_alkyl, substituted
QPRgpallycwupyitpied) lowerplyl, deveratkary loweradkazygikyb; hajoloweralkyl,
31 PRk RRBLY, Y | i s i

Ro'are Qlirkn O}Lé paelﬁglg ﬁ@‘f’{% Uatslgﬁaelﬁﬁeé)ld rlg(lr;nh(ht&)ﬂéﬁgﬁgu 8 llgﬁ’mﬁﬂgalkylalkynyl,
abandthi, i rdkydéarbyrdlagian, amdclkytedrbytylaridho, RheteRSiralkyldaBdnylamino,
arel i hde en.denthlty sel.ecied.fromthe grgurP consi sg’ng,
gfylcarbonylamino, heteroarylcarbonylamino aminocarbonlyl, loweralkylaminocarbonyl,
aminoaralkyl, loweralkylaminoalkyl, aryl, heteroaryl, cycloheteroalkyl, aralkyl,
alkylcarbonyloxy,  arylcarbonyloxy,  aralkylcarbonyloxy, arylcarbonyloxyalkyl,
alkylcarbonyloxyalkyl, heteroarylcarbonyloxyalkyl, aralkycarbonyloxyalkyl, and

heteroaralkcarbonyloxyalkyl.

7. A compound of claim 6 wherein Rij, Ri2, R4 and R;s are hydrogen and
Rys is selected from the group consisting of halo, loweralkyl, hydroxy, loweralkoxy,

haloloweralkyl, aminocarbonyl, alkylaminocarbonyl and cyano.

8. A compound of claim 6 wherein R;;, Ry3, and Rys are hydrogen and R,
and Rjs are independently selected from the group consisting of halo, loweralkyl,

hydroxy, loweralkoxy, haloloweralkyl and cyano.

9. A compound of claim 6 wherein R;;, Rj2, Rys, and Rys are hydrogen and

Rj3 is heteroaryl.
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hydr ogen, hydroxyl, and optionally substituted

| oner al kyl, cycl ol oweral kyl, cyclicam noal kyl
wa@bdoglogsashoal kyl , | ower al koxy, am no, al kyl anm POT/US2003/026625
al kyl carbonyl, aryl carbonyl, aral kyl carbonyl,

het er oaryl car bonyl, heteroaral kyl carbonyl, aryl and
heteroaryl; R5 and R8 are independently selected from

the gridup dorsinpburigoDElaify @ vaigedin R3| Ry, RANEnd RIS are hydrogen and
gﬁ%to allyﬂ%ﬁﬁ%@ﬂtUted | ower al kyl , cycloalky al koxy,
car bonyl oxy, aninocarbonyloxy,
al kyl car bonyl am no, aryl carbonyl am no, aral kyl -
car bony! amiAgemBsir e lnC@(;v‘HQ{é}ﬂ
heteroaralkyl%g?%%nylaﬁ¥no QHE%QOHeOfR”’R”’R“’R“’m“tR”

laegt kel @ ey theirerngioderanfiRii, R, Rly,dila,amddllgl are hydrogen.
het erocycl oam di no, guanidinyl, aryl, biaryl,

A RPN A R s S -
e epapy | wasibaipy | 6Ky dlmoﬁfeﬁMSU|d§%3ﬂ)&9 1, R@nﬂﬁoromethylphenyl
sel ected fromthe group consisting of hi\; rogen,

g

GB]lOFQfH’&F BReBYlpst | tbmlé@phl@pyhenyh et erQﬂ@Yly nﬂand methylchlorophenyl

B} OB R MR 0P AR BT L UPRIORAZE RS 1

hydr oxy, hal o, car boxyl nitro, amno, am do
am di 18, i M dempayndraf, clait ohytein Re ihamesutddostiinsuliguted aryl or
ubstltuted or unsubstituted al kyl, al koxy,
?Pgﬂrbonyl aryl carbonyl, - aralkylcarbonyl,
het er o- arylcarbonyl heteroaralkylcarbonyl,
al kyl qar boW&(ﬁﬁ%(ounﬁro\f |c%hk10\9ﬂér91¥1yR5 @'s@bdtlied or unsubstituted pyridyl,
car bonyl oxy er oaryl car bonyl oxy,
nﬁm@@ylapmyﬂazwb dhuyt(dxly Jn(h)l}ﬂylh‘radazmhdac))tndm;bb&,ytetrazolyl pyrazinyl,

?m&l Pg] Bgcag’g qllél?ﬂ(ilﬁlg}/ B%T@W l§1 . bﬁv%/zolyl benzopyridyl,

Bh&whﬁﬁbﬁwﬁmhbe&ﬁhﬁ&ﬂgnmdo am noal koxy, al kyl ami no,
het er oaryl am no, al kyl car bonyl am no,

al kyl & noéaﬁ@@nw@'noﬁ lainy §| whemine & bis ny Imormiretopiperazinyl group

35‘%% I am no, heteroaryl carbonyl am no,

ary arbony arri no, heteroaryl carbonyl am no

cycl oam do, cyclothioam do, cycligam dino, heterocyclo-
am di no, cycloal kyl, cyc m_ds. ffea er ocycl oi m do,
guani di nyl, aryl, het er oar yN, terocycl o,
heterocycloalkyl, aryl sul f oyl aryl sul f onam do;
the tautoners thereof; org nas gutically

acceptable salt thereof. 2. A corrpou]’?d of claim1l
wherein X is nitrogen. 3. A conpound of claim1l-
wher evheRin RiR2 andiitis RBe amdepbrydintigeseleated fRémi the group consisting of

RERGI ot TSR Do At R ot Al 1SGERGYL  arllowerely

EW&QWIM{NerMﬂer ' lﬁjdldilﬁlveraw r 0'Ha@daﬁ‘?’ﬂcﬁ$é§¥lky carbocyclic  and
ollnyleth conpou nd

era Jnyl and nDr
ﬁ?t rgpgﬁ th 2T %E‘%/aéll b f:@(en F?Q 2CH grﬁnm with R y5yt@r 9@ carbocyclic,
Retedocf IR 4 ary. n%fg, S 10 h \Aé?eger%ert]wé%ln Nagg 4 he formia: '

16. A compound of claim 15 wherein R;s is loweralkyl, such as methyl, ethyl,
n-propyl, isopropyl, cyclopropyl, n-butyl, iso-butyl or t-butyl, or R;s is taken with Rg to

form a group having the structure:
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RO R O N (IV) wherein RO and R10 are independently
sel ected fromthe group consisting of hydrogen,

why@roxssss nitro, am no,' cyano, hal o, thioam dBCT/US2003/026625

am di no, oxam di no, al koxyam di no, i m dino,
guani di nyl, sul fonam do, carboxyl, fornyl, |oweralkyl,
-90 WD 2004/ 018455 PCT/ US2003/ 026625 ani nol ower al kyl ,
| ower al kyl am nol ower al kyl , halolqyéggl |,

| ower al koxy, hal o5 Iomeralkoxy, "o hﬁF%Bgyalkyl,

| ower al kyl am nol | ower al kyl car Qonyl ,
IomeraralkylcarbonyW rhat er oar
al kylthio, aryl and
wherein at | east oF
unsubstituted noiety of the fornula: R14 R15 R13 RI12

R11 (V) wherein R11l, R12, R13, Rl14, and R15 are

I ndepéndentl gongriuad tiedlafm dnvlidiein Rscamd R zcara sndepemignidy hydrogen or
hydrogen, nitro, am no, cyano, halo, thioam do,

lowyssglyl, hydroxy, and optional |y substituted

| ower al kyl, | oweral koxy, |oweral-koxyal kyl,
halo'@ﬁerahK%hlouﬂébﬁ%ﬁ%ﬁkﬁh&@%&é an1noa|ky|

al kyl am no, anlnoa kyl al kynyl alkylanlnoalkylalkynyl,

al kyl t hi o, alkylcarboR%]an1no

het er oar al kyl car bonyl

ar aRkyl car bonyl ani no,
yl ca bonyl am no,

| ower al kyl am arb ara
| ower al kyl am noal het ernar vyl
cycloheteroalkyl,|arahgyl
aryl car bonyl oxy, aralkylcagbonylox
aryl car bonyl oxyal kyl , - al kyl car bonyl oxyal k¥,

het er oar yl car bonyl oxyal kyl , aralk%carbonyloxyalkyl(H)
and heteroaral kcarbonyl oxyal kyl. 7. A conpound of
olhatefn:6 wherein R11, R12, R14 and R15 are hydrogen and

e VMR ARSI 5. 507 o

aVHNOOHITDY | -NRCRY,| aHB05-2r-BInyO n@or:ya@oz- &cm- -CF,-, -CHF,
corrpound of claim®6 wher e| n RL1, %?1 and R15 are
FgONGE e RCaANR'REAd -¥R'-,Rikiemr R’ 1snailkpb r&dbsttthtpdsﬁkydctcyzdoalkyl, aryl,

rom:t oup.consi sting of halo, |oweralkyl,
h Wﬁaehel% ﬁ@?‘%‘i’ 'koxy, hal ol oweral kyl and cyano. 9. A
conpouds opticaly sulistivhet ayl) hRedoaryR1as a ptbtectinggebull 5

are hydrogen and R13 is heteroaryl. '
Ry and Ry' are independently selected from the group consisting of hydrogen and

\7

methyl;

Ri, Ry, R3 and Ry are independently selected from the group consisting of
hydrogen, hydroxyl, and optionally substituted loWeralkyl, cycloloweralkyl,
cyclicaminoalkyl, alkylaminoalkyl, loweralkoxy, amino, alkylamino, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, aryl and
heteroaryl;

Rs and Rg are independently selected from the group consisting of hydrogen, halo,
ahd optionally substituted loweralkyl, cycloalkyl, alkoxy, amino, aminoalkoxy,
cafbonyloxy, aminocarbonyloxy, alkylcarbonylamino, arylcarbonylamino, aralkyl-
carbonylamino, heteroarylcarborfylamino, heteroaralkylcarbonylamino, cycloimido,

heterocycloimido, amidino, cycloamidino, heterocycloamidino, guarﬁdinyl, aryl, biaryl,
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-91 WO 2004/ 018455 PCT/ US2003/ 026625 10. A conpound of
claim6 wherein R11, R12, R14, and R15 are hydrogen

war@4/0RUSs i s a heterocycl oal kyl. 11. A conpouneCDS2003/026625

claim6 wherein at | east one of R11, R12, R13, R4,
and R15 are halo and the remai nder of R11, Rl12, R13,
R14, ‘and R15 are hydrogen. 12. A-conpound of claim1l

weefly), athdi@asilafle Ohetéfo té?garyﬁ Sﬁbtﬁfdc%ioﬁlk?m heterocyclo-

the group consisting of dic eny
garbpmsdmp ﬂilemarylt:ﬂb@md@mﬁnd hgﬂqolﬁ@ngnudo

et ny Reii SHERRERY 8 A0S SRR aredbl ity substiuted

a@ﬂﬂ{&drmphamhetmdyle)yanochl orophenyl . 13. A conpound
of claim1l wherein R6 is Substitut ed or unsubsti tut ed

ar yI Bri is yeleetpd dvop they group, consigfénmeal bydrege. hydragie halon carboxyl,

py“ m mﬁ/{rﬁ& E%g(}lgé’i #13(?&,”3?# A g?%y’?,@%tgégewlfonyl, and substituted or
unsuﬂ»siztuteyll ,allopt,a cillaoxyl, yhlkylceltbbﬁylol yﬂylcaﬁ;un&li rydlkylcarbonyl, hetero-

t ri a (Sf’éLyrf‘hl ik ah@ﬁ?ﬁ gz ol ull 2‘% ﬂ)%%fyri a;ylcarbonyloxy, aralkyl-

Qﬁﬂéﬂlﬁk}aztﬁeltéfbaryﬁ%oﬁﬂﬁﬁr nﬁéﬂi}éfﬂ]gpl fcar omy Oﬂﬁgf}éﬂﬂn&farbonyloxy,

m 1 “iher el I S”a nmono
hlafxlfanmgocdnhoraiﬂcmyct fommyld R]IoWrﬂk;alcaﬂmhﬂ, Rl(ﬁvmfaﬂmeyoarb%bﬁ amino-

8%}39,1;5%? i %”’618%"5}9’ g ESH %p@we 5@3{&5&? ;nméglg}a%@ﬁﬂy?yp alkylamino,

ﬁéﬂéfoar}tl&hﬁboaélkﬂllcaﬁ[)ﬂ llnﬁi‘iﬁ)r ahliy¥laminocarbonylamino, arylamlnocarbonyl-
| ower al kﬁﬂmﬁ' [ ‘ower al hal of ower al kyl

piaginga rapal amgmmarhbtcwwlwbambdamh@t er>d@a}b¢ny¢ammp, heteroaryl-
be ta wi t.h anot.h

i ﬁ%“/@%ﬂo 5 athiad. o BpHERioeto, " eibmnidi. ; heeHhfFoamidino,
6dkyl, %&gl@ﬁ{ﬂol fdtoSycloifidd) SOFRIHA] £i1, Ch@é@hﬁw heterocyclo,

erein is | oweral kyl, such” as netﬁyl et hy

hetsmmlpalkyls sissbpnyl aad erdpiimemida- but yl . i so- but yl,

or t t s taken with R16 to. forma group
havi ng{éttﬁﬁtomt% tﬁ%u?fé -92 WD 2004/ 018455

PCT/ Us28 pldrfiaoéaRallNaddeptable salthereof.

1j9.“ A compound of claim 18 wherein Ry, Ry, and Rj are hydrogen and Ry is
selected from the group consisting of hydrogen, methyl, ethyl, aminoethyl,
dimethylaminoethyl, pyridylethyl, piperidinyl, pyrrolidinylethyl, piperazinylethyl and
morpholinylethyl. '

20. A compound of claim 18 wherein Ry, Ry, R3, and Ry, are hydrogen.

21. A compound of claim 18 wherein A; has the formula:
Rg
R1o
/ N

(Iv)
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or 17. A compound in claim1l wherein R5 and R8 are
i ndependently hydrogen or |ower alkyl. 18. A conpound
whaniogesshe structure: Ro R5 Al Rl CR6 N N ReCT/B82008026625

R2 W/ . R8 (Il) wherein: Wis absent or is selected
fromthe group consisting of -0-, -S-, -S(O-, -S2-,

-NH, -NHCO, -NR CO, -NHSO2-, -NR S02-, -CO,

- Q02- ;whekdi® Ry afd Ry ar&lifidepen selec iy ﬂﬁngrohB consisting of
where R is al kyl, substituted al kyl, cycl oal kyT,
dwgrogen,hdrydrazay yiifroh eareinoc yestano, Alale,s thipamisioal dpidino, oxamidino,
S tituted aryl.. hetergaryl, a protectin oup;

%ﬁ%, %X@n’%no’a Ig}/(il%odep%ﬁﬁ@m y S?@F’%%P@B’ f?%f‘r?’iy?reg%% loweralkyl,
eafisélewbntkydl hyieweass/lamidolowidldy]l, RlhalB@weRBkyland Rdveralkoxy,
are ind&@gndently selected fromthe group consisting

dplol B, lowearllsexpalkykn ipwgselkpleatinglowetsboxy u dlesgeralkylcarbonyl,

I I [ '

VSRS a6 SRl epica B, SRR g, vl

al kyl carbonyl, aryl carbonyl, aral kyl carbonyl,

het er @2r y| dacdropyind dfed smolr whérginca ddaenyie, ofaRsydndaRyds a substituted
heteroaryl; RS and R8.are independently selected from
t%é‘nﬂ’g’ﬁ%%teédﬂ%lfﬂé’tq%ﬁ& e ogen, hal o, and

optionally substituted | oweraRfy!, cycloal kyl, al koxy,

am no, am noal koxy, carbonyl ¢xy, am nocar bonyl oxy,

al kyl car bonyl am no, | car bopyl am nq, "aral kyl -

car bonyl ani no, heter g{é%l , | 2 ﬁ% '

het er ocycl oi m do, am di no,
het er ocycl oam di no, ggan
2004/ 018455 PCT/ US200
het eroaryl aryl, heteroatyl het ¢ ,

het erocycl oal kyl, heterocycl ol carbonyl oxy,

het er oar yl car bonyl oxy, and ar§ﬂsu|fonanido; R6 is(V)
sel ected fromthe group consisting of hydrogen, and

optio bstituted, a het er qar vl n
het er g?l % ké{on ﬁﬁlfsllg ’ g & ec’f”e%fy‘if B&m%ehlgg%%(&%m@o%ﬁ%ﬂ ﬁ-am the. group
ebndigtthpogRhydroyeh; axtyo, aine, ceiohdsld, thiotintdod cadkilQ hydroxy, and

am.do, am gl no, i mdo, cgano, sul fonyl
Lﬂu

IQBPW%?J]]@S gﬁyl]ec’i loyeera t lewgrakrosy, loweralkoxyalkyl, haloloweralkyl,
haloloweralkoxy, aminoalkyl, alkylamino, aminoalkylalkynyl, alkylaminoalkylalkynyl,

alkylthio, alkylcarbonylamino, aralkylcarbonylamino, heteroaralkylcarbonylamino,

-93 WO

arylcarbonylamino, heteroarylcarbonylamino aminocarbonyl, loweralkylaminocarbonyl,
aminoaralkyl, loweralkylaminoalkyl, éryl, heteroaryl, cycloheteroalkyl, aralkyl,
.alkylcarbonyloxy,  arylcarbonyloxy, aralkylcarbonyloxy,  arylcarbonyloxyalkyl,
alkylcarbonyloxyalkyl, heteroarylcarbonyloxyalkyl, aralkycarbonyloxyalkyl, and
heteroaralkcarbonyloxyalkyl. ‘

23. A compound of claim 22 wherein Ry, Rjz, Ri4 and R;s are hydrogen and
Ry3 is selected from the group consisting of halo, loweralkyl, hydroxy, loweralkoxy,

haloloweralkyl, aminocarbonyl, alkylaminoéarbonyl and cyano.
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unsubstituted al kyl, al koxy, al kyl carbonyl,

aryl carbonyl, aral kyl carbonyl, hetero- aryl carbonyl,
whedoenosasal kyl car bonyl , al kyl car bonyl oxy, PCT/US2003/026625

aryl carbonyl oxy, aral kyl - carbonyl oxy,

het er oaryl car bonyl oxy, heteroaral kyl car bonyl oxy,

al kyl am nocar bonyl oxy, aryl am nocar bonyl oxy, fornyl,

| over akky! aehapaind dMEIPEK FRKFR RONK] 5, aBBR)Qare hydrogen and R;,

carbonyl, ami noaryl, al kylsul fonyl, sulfonam do,

apdl yal %éxi}lﬁeﬁﬂnﬂ?mtbmﬁ@?ted r{gqlér bar ghospri Q\i)_a_i,sisting of halo, loweralkyl,
B UNLSARAAAY HieiciAATLRBGAL0ONY ! an no, eralkyl,

nocar amno,”’ ar alc?éaﬁoc‘:ar bonyl am no,
het er oaryl car bonyl am no, aryl carbonyl am no;
het er @aryl -A canpany efrdaim 2y whaen RQ, ReY R Hbhd Bayard Giydrogen and
c|l qam di no, heterocycl oam di no, cycloal kyl, "
EISACHIBEYL het er ocycl oi mi do, guani di nyl, aryl,
heteroaryl, heterocyclo, heterocycloal kyl,

aryl sgkf ony g&%ﬁotﬁfd%f%‘lﬂiﬁl%%&@in kfjer zaIe{hg gﬁ(g R s are hydrogen and

t hereof; or armaceuti cal |y acceptabl

Rheisadfeteragycloallkybnpound of claim 18 wherein Rl, R2,
and R3 are hydrogen and R4 is selected fromthe group

consi sti ng ,of hydr N, - hyl . .et hyl .. am nqget
di met t}] am“‘r]%Oé’i‘%osin,%gﬁlraﬂfg??e‘%h??lfl ag?/eB%PPS i°ﬁ3111,= RL2, Ris, Ras, and Ry
Ay Habd drell thy k@hdider dFRQERAZIRYY, Fet, inld IﬁFﬁlre hydrogen. :

nor phol i nyl ethyl. 20. A con‘pound’ of claim 18 wherein

Rl, R2, R3, and R4, are hydrogen. 21. A compound of

cl ai m¥8 wherempound piaelaihd 8t wherginaat loast Rue off Rs) and By is selected
/4 64 N E ;

B SR B0 S T AR AL oifudtbitethyphenyl,

;hlr»sifhto‘rqp@emjlahydbngam_ 2t hldwphemyya_ nidth;dptll?m,no, _Iggtaﬂ@hlorophenyl,

al 0, .thioanido, am djno, qxanjdino, alkaoxyanjdino,
Ffﬁ%@?%@hwglﬁm enyls g gwgfa%ﬂ,yl et peRgehlotopheyl.,
| ower al kyl, am nol ower al kyl ,

| over abkyl antgaghduBiaflcianh 18Rk QLA & kibélituted or unsubstituted aryl or
| oner al koxy, hal ol ower al koxy, | oweral koxyal kyl,

hefgroarilky| ami nol ower al koxy, | ower al kyl car bonyl ,
| ower ar al kyl car bonyl, | ower heteroaral kyl car bonyl ,

al kyl tRi o, ,ar n ral.kyl.o 22. A conpound.of claim .
18 V\,htgp'ei nAatCX#ggglgé 5’260 %}fry RS gﬁare%iﬁsggas@%@ﬁdf 9f dfpsubstituted
%Mﬁpmmidimm,eﬁipﬁfmﬁiyl@ tefazbljE iheslyylididaR8K1, $3haiaBdlF, tetrazolyl,
pyrazinyl, triazolyl, thienyl, furanyl, quinolinyl, pyrrolyopyridyl, benzothiazolyl,
benzopyridyl, benzotriazolyl, and benzimidazolyl.

31. A compound of claim 18 wherein R¢ is a monoketopiperazinyl g'roup

having the structure:
R
«55)\ /\) 16) 0
)
)\/ N ~
o - Ry

wherein Rjs and Rys are independently selected from the group consisting of
hydrogen, loweralkyl, loweralkynyl, aryl, heteroaryl, arylloweralkyl,
loweralkylarylloweralkyl, haloloweralkyl, haloarylloweralkyl carbocyclic and
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R11 (V) wherein R11, R12, R13, R14, and R15 are

i ndependently selected fromthe. group consisting of
why@rogas; nitro, am no, cyano, hal o, thioam dBCT/US2003/026625

car boxyl, hydroxy, and optionally substituted

| ower al kyl , | oweral koxy, | oweral koxyal kyl,

halolomeralkyl hal ol ower al koxy, an1noa|ky|

aeteyacynlie or Rgrcao bk Kakteal Wifimyhothet Ry ammﬂHley kalfdeymy | carbocyclic,

al kyl t hi o, al kyl carbonyl am no, aral kyl car bonyl am no,

ety eliaPidryicang ong P ahemintegerbsiveen en@ﬁam no,

het er oaryl car bonyl am no am nocar bonyl,

et 30K ATLARGALRE iy STWIRRSARSY e el o Ris s tken it

. &GF%mgaPRWVIH&ﬂT&IS@PﬂHe al kyl car bonyl oxy,
aryl car bonyl oxy, aral kyl carbonyl oxy,

aryl car bonyl oxyal kyl , al kyl carbo

het er oar yl car bony xyalkyl aralkyca xyal kyl ,
and heteroaral k ound of
claim22 wherein Rl R12], and a ydr ogen
and R13 is selecte fro th grod% congi sting of
hal o, | oweral kyl ,¢o alkoxy,

hal ol ower al kyl , an1nocarbony| alk yl am noear bonyl and
cyano. -95 WD 2004/ 018455 PCT/U82003/026625 24. A
conpoddd ofA cdmponndinwhemel hwRérkin Ri 3nd &pdirRirdleperilently hydrogen
hyg;qge@y nd R12 and R14 are independently sel ected
Pt i Eroup consi sting of halo, |oweralkyl,
hydr oxy, | oweral koxy, hal ol oweral kyl and cyano. 25. A
conpogad ofA ¢niotind BaViRg KR diruhide: R12, R14, and R15

~are hydrogen and R13 is heteroaryl. 26. A conmpound of
claim 22 wherei iRgR11, R12, R14, and R15 are hydrogen
and R13 is a he erocycloalkyl 27. A conpound of
cla|n12§ whereln at least one of R i, R12, R13, R4,
and R15 o~and the remai nder of 1, R12, R13,
R14, and R15 are hyfirogen. 28. A cagpoun >of claim18
wherein at |
the group co
di f | uor ophenyl ,
chl or of | uor ophenyl , broTD I,
met hyl chl orophenyl, i nfdazol yl phenyl,
nor phl i nophenyl and cyanochloroﬁhenyl .. und
of claim 18 wherein R6 is substituted o} unsubstituted
aryl or heteroaryl 30. A conpound of "€l aim 18 {1

' d
oy e PR el ORPPA Bl L. 5. 01
' z:lazNHy, | ;NI>@H, a2R'YO;, N8@z-0|-NR'SOpyr-€0-nyCO,-, -CH,-, -CF5-,
trlazol thlenyl furanyl , quinoliny
%‘nyr Pz, avhsrg R is aB@hZS@bgtrwaQ plkyl, cycloalkyl, aryl,

95@§ﬂ%§$%9d0 and benzi m dazolyl. 31. A conpound of

I R6 is a nonoket opi perazi nyl group
R, and R; are independently selected from the group consisting of hydrogen,

hydroxyl, and optionally substituted loweralkyl, cycloloweralkyl, cyclicaminoalkyl,
alkylaminoalkyl, loweralkoxy, amino, alkylamino, alkylcarbonyl, arylcarbonyl, aralkyl-
carbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, aryl and heteroaryl;

Rs and Rg are independently selected from the group consisting of hydrogen, halo,
and optionally substituted loweralkyl, cycloalkyl, alkoxy, amino, aminoalkoxy,

carbonyloxy, aminocarbonyloxy, alkylcarbonylamino, arylcarbonylamino, aralkyl-
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having the structure: 4R1 6) 0 "IN )- /N~ O R15
wherein R15 and R16 are independently selected from

WO b@4@isasp consi sting of hydrogen, | oweral kyl PCT/US2003/026625

| ower al kynyl , aryl, heteroaryl, arylloweral kyl,
| oweral kyl aryl | oweral kyl, hal ol ower al kyl, ‘
hal oaryl | ower al kyl carbocyclic and -96 WO 2004/ 018455

- Rerbokig2R@w, 0 2625ary ReibehPiamedd, C; hefrodRBIkGRArDREyIaak®)])  cycloimido,
w th another R16 or with RL5 to forma carbocyclic, )
hetesqcyelpanide, amidings| cyclaggridiapgheserogydpamidineg gpanidingb eayl, biaryl,

. oun ' wher ei '
PRRAef, oisBuiAE  eBa IR Tl R BIIE  pecrcycl
learbonglokyhesdrsarglicarbenylbikyy and arylsuiNfonamidd3. dA clonpound
in claim18 wherein R5 and R8 are independent]y | )
hydr o%\éﬁs S@F“P@\ﬁé’m thegroup sansiting HyidFeECRaichgptiqnglly substituted

S UMb &1, R hBERONORS RS RS NN R R7 R2 W R8
(111) wheféin Wis abdent or is selected fromthe

gr oup Reosskektieddramn th® groupSsonsisBi®Opf hydroge#-hydrddy; halo, carboxyl,
iy AR, im0, IRRRpCY DA RO T ioRROnY g subsituted or
Rnsubitifukddy | alllc'qﬁ,u bﬁk@)}i}&llt ﬁﬂ(yﬁiamdﬁall, %SWI%M ’ a?a{llcfjigﬁ:tirlbgnyl, hetero-

het eroaryl, heterocyclo; "R2 a are | ndepen
soyleasbenyl.f r beterdaralligdearbonybn s alkylcadpooylokydr aydmarbonyloxy, —aralkyl-

2:%%?)%})%%% " aq?%g%&icéﬁa@%& }h-sﬁ%glito%;#y‘fgaﬂl)gnvﬁgx?{ iéﬁ(lyla:rr.ﬁnoca.lrbonyloxy,
arylaminocarbonyloxy, formyl, loweralkylcarbonyl, loweralkoxycarbonyl, amino-
carbonyl, aminoaryl, alkylsulfonyl, sulfonamido, a;n’inoalkoxy, alkylamino, heteroaryl-
~amino, alkylcarbonylamino, alkylaminocarbonylamino, arylaminocarbonylamino,
aralkylcarbonylamino,  heteroarylcarbonylamino,  arylcarbonylamino, heteroaryl-
carbonylamino  cycloamido, cyclothioamido, cycloamidino, heterocycloamidino,
cycloalkyl, cycloimido, heterocycloimido, guanidinyl, aryl, heteroaryl, heterocyclo,
heterocycloalkyl, arylsulfonyl and arylsulfonamido;

Ry and Ry are independently selected from the group consisting of hydrogen,
hydroxy, nitro, amino, cyano, halo, thioamido, amidino, oxamidino, alkoxyamidino,
imidino, guanidinyl, sulfonamido, carboxyl, formyl, loweralkyl, aminoloweralkyl,
loweralkylaminoloweralkyl, haloloweralkyl, ldweralkoxy, haloloweralkoxy,
loweralkoxyalkyl, loweralkylaminoloweralkoxy, loweralkylcarbonyl, loweraralkyl-
carbonyl, lowerheteroaralkylcarbonyl, alkylthio, aryl and, aralkyl. Most preferably, A is
selected from the group consisting of aminopyridyl, nitropyridyl, aminonitfopyridyl,
cyanopyridyl, cyanothiazolyl, aminocyanopyridyl, trifluoromethylpyridyl, methoxy-
pyridyl, methoxynitropyridyl, methoxycyanopyridyl and nitrothiazolyl; the tautomers

thereof; or a pharmaceutically acceptable salt thereof.

35. A compound of claim 34 wherein R;, R, and R3 are hydrogen and Ry is
selected from the group consisting of hydrogen, methyl, ethyl, aminoethyl,
dimethylaminoethyl,- pyridyletlfyl, piperidinyl, pyrrolidinylethyl, piperazinylethyl and
‘morpholinylethyl.
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al kyl am noal kyl, | oweral koxy, am no, al kyl am no,
al kyl car bonyl, aryl carbonyl, aral kyl- carbonyl,
whedoenosasy | car bonyl , het eroaral kyl carbonyl , arptT/@8m03/026625
heteroaryl; R5 and R8 are independently selected from
the group consisting of hydrogen, halo, and
optional Iy substituted | oweralkyl, cycloalkyl, alkoxy,
am no36am npadseound of CRIMGAW RN RGIRS) aéﬂaqz!?( bfé‘q%rdro en.
al kyl car bonyl am no, arylcarbonylaﬁ?nopqﬁralky &b
2004/828455 PCT/ US 003/026625 car bonyl am no,
het er 3dr yl ¢af 1 r%almrﬁét‘@h%ﬁlﬂé‘f[ kepFtconer sl angiBngs a substituted

QY Gh@bShtdRd mblelIr ey ohail ani di no, cycl oani di no,
het er ocycl oam di no, guani |nyI aryl, biaryl,

heteroaryl, heteroarylaryl, h‘4eroary|heteroary|,
heterocycloalkyl, heterocyclo car bonyl oxy,

het er oar yl car bonyl oxRrss.and aryl sul foram do; R6 is

sel ected fromthe group ; Ng~of hydrogen, and
optionally substituted eroaryl, and

heterocylo; R7 is selected from fthe group consisting

of hydrogen, hydroxy, ], nitro, am no,

am do, amidino, imdo, sulfon?h,

met hanesul fonyl, and substitufed or unsubstituted

al kyl , al koxy, aI kyl car bonyl ,ggryl carbonyl,

ar al kyI carbonyl, hetero- ar yI car bonyl , V)
heteroaralkylcarbonyl alkylcarbonyloxy,

aryl cahbreity R R 1,,2RA|, KMJ; arﬂaRQQﬁb!'l@d%pendently selected from the group
het er, oar(ﬁj caJ bonyl oxy, heteroaral kyl'carbonyl oax%

SO R o@éﬂ#?}%ﬁﬁyfn&’@ amigp, pyaRPn belar Bupamidey carbexyly hydroxy, and
bﬁﬁ{\ﬁ{aﬁ&k)ﬂ]&@ﬂlﬁ@d‘ yquérﬁ}églgl a!c&f)e;f @F}p Onu‘&?ral%nﬁm 1, haloloweralkyl,

car bonyl, am noar S ona

haipmmlkmgy antikydllayil radkylehﬁltnel ammdalky@eﬂkml alkylammoalkylalkynyl

PO T i ————
BSA QIR MHEAS bﬂ?%ﬁx@l&%on@fa}[ﬂlﬁoam gé(éa?dyngf Wlerall%la&mnocarbonyl

- heter oaryl car bonyl’am no”cyc

amwgtaﬁgm dlqv@ralhglamumj/lqﬂ,oamyljl rﬂmteroa:ryl;l o@ol@hleteroalkyl aralkyl,

Q%Y b X het er clo nldo a

AEY SFOSH P Yohet %Ip’ g (0).¢ het arylcarbonyloxya]kyl,
allylcatbh ey auayld AR trd myaﬂ??l angra gylo yalkyl,  and
|ndepen ently 'sel ected e group conS|st|n T

heteroaiglisarbonylexpalizyl. n|tro anlno cyano, hal o,
t hi oam do, am di no, oxam di no, alkoxyanidino,

i m di g?ky xaéyn{yoﬂ%{h ’Of%ﬂf %K}a\%}illeg‘glh I{l 1912, 14 anqu{lgyalre’ hydrogen and

| ower am-no ovvera

Roviar sl deyddafromotheveoap l@y&hmsth@ of Bue! %V{féfhlkyl hydroxy, loweralkoxy,

*agéﬁr al kO)f hal o] ower al koxy | over al koxyal kyl ,
warakkl rine sk 4U§ssl§mmlomrbmfl kpd exabonyl

| ower ar al kyl - carbonyl , Iomerheteroaralkylcarbonyl

al kyl 4d1i 0, AadoW oﬁﬁ'&j of @lraﬁﬁ @Vlwhewﬁtnggﬁlgeinﬁ%% Ydsrogen and Ry,

selected fromthe group consistin 'm no
a1idt Ropyre dydeperadently niel actedy frioohy Ithe SN ognsistidy | of halo loweralkyl,

R BBt SR R0 by 1 0y

met hoxyni tropyridyl, methoxycyanopyridyl and

ni t r otthi azalchripotdt®ot QOB kiherdi ML e® #@Ad R hydr
}ghar rraceutl cal [py accept abl e salt tﬁlérézdfla% A are hydrogen and

: uﬂ% ef9al- cl ai m 34 wherein Rl, R2, and R3 are
hydrogen and R4 is
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sel ected fromthe group consisting of hydrogen,
nmet hyl , ethyl, am noethyl, dinethylam noethyl, -
w@yookaydses hyl , piperidinyl, pyrrolidinylethyl, PCT/US2003/026625
pi perazinyl et hyl and norpholinylethyl. -98 WD
2004/ 018455 PCT/ US2003/ 026625 36. A conpound of claim
34 wherein R, R2, R3, and R4, are hydrogen. 37. A
compound ofA ebApdindo MEMEI NwhErelntR ! RAN Rlpfanﬂ{l@ﬁ@ b§¥drogen and
is a substituted or unsubstituted nbietfy
Ry ina keterpayrloalkyd R73  R12 R11 (V) vvherel n Rll, R12,
R13, R14, and R15 are independently selected fromthe
gr oup 4 ConsAg oﬂ&ggiogciélmgg rl%erroh of R st e%gtR‘”gné?’l 3 Rj4, and Rys

hal o, h| oam 4o OXY X

stdiRio bt €@ réawvaded JOR;;, R@\dﬁg,ailmxm ng @mryakdgexy al kyl ,
hal ol ower al kyl , hal ol ower al koxy, am noal kyl

al kyl am no, am noal kynyl , al kyl am noal kyI al ky
al kyl i o, Aampewﬁe@fa@m%wh%fﬁla e %ﬁﬁfﬁ{;is is selected
R RE ALY |00 bgomlg}%%@%%ggfy@gwﬂh@ﬁgnp %ifluoromethylphenyl,

het er oar ar bony
Ichloerfhiokyplanylnoca bhmntydh,loropltr—.inyb ar al édyjl'lphenyl, methylchlorophenyl,

l.ower al kyl ani noal he er [,

ipURE bRl AoRorimyl, Riafplilindohdiyd and iappehlgrophenyl

aryl car bonyl oxy, aral kyl carbonyl oxy,

aryl cagbonyy goripduad!of claim oWl WikdrBia R 19 ¥sskiktéd or unsubstituted aryl or
het er oaryl car bonyl oxyal kyl , aral kycar bonyl oxyal kyl ,

daroand; er oar al kcar bonyl oxyal kyl . 38. A conpound of

claim37 wherein R11, R12, Rl14 and R15 are hydrogen

B3 i RELEOARS e it 19 gy SW ST or unsubstituted

hal o, Towera roxy, I“ower

@&ﬁ@jrlp\p?ﬁﬁhdiwl, pﬁj&@ﬁ%r mmmyl iat&l, afm@mbgnpomdhazam tetrazolyl,
cyano.  39.. A _conpound of claim 37 wherein R11,
auepzinyb driezolyld n@g&‘@wl afddraply quinglingla Byreo yopyndyl ‘benzothlazolyl

{;2% n 2] oup consisting of
Eg 0, %gﬁépé{%ﬁéﬁ&aghég?géy "doagd?gl koxy,
hal ol déer alXkybmpndnd pértaim484 whefein dig U adnofioketapipardmyl group

\i_gerel n R11, R12, Rl14, and R15 are hydrogen and R13
ViRg {he YRS _ 99 WO 2004/ 018455 PCT/ US2003/ 026625

41. A conpound of claim 3 ;r\;g‘ R12, R14, and
e

R15 are hydrogen and Rl oocycl oaI kyl. 42. A
compound of claim 37 wher e| hl ast one of Rl11, R12,
R13, R14, and R15 are hal oland t e remai nder of R11,
R12, R13, R14, and R15 ar L Rys

wherein R;s and Rje are independently selected from the group consisting of
hydrogen, loweralkyl, loweralkynyl, aryl, heteroaryl, arylldweralkyl,

loweralkylarylloweralkyl, haloloweralkyl, haloarylloweralkyl carbocyclic and
heterocyclic; or Rg can be taken with another R4 or with R;5 to form a carbocyclic,

heterocyclic or aryl ring; and o is an integer between 1 and 6.

47. A compound of claim 46 wherein Rs is loweralkyl, or R;s is taken with
Ry¢ to form a group having the structure:
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43. A conpound of claim 34 wherein at | east one of RS

and R8 is selected fromthe group consisting of
walc@horsaphenyl , difl uorophenyl, trifl uoromet hyP@hes33/026625

chl or of | uor ophenyl , bronochl orophenyl , et hyl phenyl,

met hyl chl or ophenyl, i m dazol yl phenyl, cyanophenyl,

mor phl i nophenyl and cyanochl or oph;{(N 44, A conpound

yl.
of claim34 wherein R6 is substitigted ar_unsubstituted
aryl or heteroaryl. 45. A compound ’)ﬁﬁﬁ m 34
Bgtl e

c
wherein R6 is su ' d unsubstijtuted pyridyl,
pyri m di nyl, piperazlnyl,[ thiNazoly ~NQd
i m dazol yl, oxadiazd|yl, Netyazolyt, p

t hi enyd? f

triazolyl, ; nyl>" qujnol i nyl,
pyrrol yopyridyl, benzothiazolyl, benzopyridyl,
benzotriazolyl, and benzi m dazolyl. 46. A conpound of

cl ai 84 whep@nppurd in slaimrishwheteopRpend Ri nyé indepeandently hydrogen
gpﬁ%gg g structure: ~RQ 0 R15 wherein R15 and R16

are i nge endently selected fromthe group consisting

of hydrogen, |oweralkyl, |oweral kynyl, aryl,

het er 89r yl A amypdsiivarcatipyising dnOsmesdk b b 26pbOMEEALKY 1 effective
R@Hﬁhome L kyl .. hal oaryl | oweral kyl carbocyclic and

et %;ﬁgﬁﬁ;%@ifﬁmn@a upant ik amal tsibigelothen HtGnistered thereto,
Wobkih, : iC....heterocyclic or aryl

r igﬁg?Riﬁg%%h?@d%a?%?gggﬁggkm%%gl and 6. 47. A

conpound of claim 46 wherein RL5 is |oweral kyl, or R15
i's tak®n wAtdompRsigion cothprising agmmopntefd ceangoiad of claim 18 effective
%t iﬂ%;%yr(?s' -10& .gp.2004/ 018455 PCT, US&%OS/ 026625 N N
SR ACAVIRG i GUREmAR, | Hrimak sudieelr when pemipisterg thereto,

RigetheNHER e PG thK Ay Q8RPtabR ca-gyer al kyl . 49. A '
conposi tion conprising an amount of a conpound of
claiml effective to inhibit GSK3 activity in a hunman
or anthml Auwwesitinhepmprising s emoent affseoetpound bHdeinh 84 effective

| L it RIGF jeal ly acceptabl e carrier, 50.. A, '
@o%‘%ﬁ@f t ongrgggn%wi gr?r? gxgﬁmé WFitmgk SabJsgrrBBEFh @dpynistered thereto,
topethen With e bheedacydticallp atoapiabietcafRif3 activity in a
human or ani mal subj ect en admi ni stered thereto,

together with har maceutically acceptable carrier.
51. Agi on%%s@?&@& _ o‘%—ﬁl@&g AHDOM oA humanmpoaniinal subject,
&frn[ﬁ*lsﬁig"ﬁd%ﬁni@feﬁﬁg %4 # human or animal subject a composition of claim 49,

53. A method of inhibiting GSK3 activity in a human or animal subject,

comprising administering to the human or animal subject a composition of claim 50.

54. A method of inhibiting GSK3 activity in a human or animal subject,

comprising administering to the human or animal subject a composition of claim 51.

55. A method of treating a cell comprising administering to the cell an amount

of a compound of claim 1 effective to inhibit GSK3 activity in the cell.

56. A method of treating a cell comprising administering to the cell an amount

of a compound of claim 18 effective to inhibit GSK3 activity in the cell.

<

57. A method of treating a cell comprising administering to the cell an amount

of'a compound of claim 34 effective to inhibit GSK3 activity in the cell.

-101-



to inhibit GSK3 activity in a human or ani mal subj ect
when adm ni stered thereto, together with a
w@banoesasuti cal |y acceptable carrier. 52. A nepdtdSmn3/026625

inhibiting GSK3 activity in a human or ani mal subj ect,

conprising adm nistering to the human or ani nal

subj ect a conposition of claim49. 53. A nmethod of

i nhi bisBi Ng ASBkeBhaic for tidating A @SK8HRifEd A¥oP@)r i Wh@R4n or animal

conprising admnjstering to the human or ani nal

Suljpele compaising oadnpinisterivg w0 therhwwan 37, apimabtskbigelopn amount of a
ubj ect,

SBaboihid ST PeREEd Hinth GRBRES 150, Hbjed

subj ect a conposition of claimb51. 55. A nethod of

treatis@g a A:niethodmﬁataﬁmiSBgthtmxmhet:empmgtubrmstddﬁumeiefed by a mode

a mount of claim]l effective to
ohai 5&%@@ Sﬁ@?ﬁegrﬁ) FRup canyistinggof gralyspbypngpus, transdermal,

tttraﬁ@hﬁdw aj d r |
ah-armount o ﬁéwﬁéé%%‘s*&%z&%%@cfﬂg%ﬁ% bl b B8 shranasal, and

iredtdl pidmirgSKBioact i vity in the cell. 57. A method of
treating a cell conprising admnistering to the cell

,aﬂhlag}% n Iég];nae@} rﬁjcqgang ? \gﬁeggpl seud4 Cf,giéect gt/igsfgqlegés selected

%ﬂ&l{}ﬁ%ﬁﬁﬁﬁl@ of AidRtdI0AIFMimbrL Aldehe, Dbesity, atherosclero‘uc
GSK3 nedi ated disorder in a human or ani mal subj ect

@éﬁ%}vagq% digpapsicsteatialiy pedensiaa, mglmmstmr oYy fpdrome, syndrome X,

SRy oA AR Bt by RS BTGy R e

of claim 58, wherein the conposition is adm ni stered
by a tbde Aofmeihbd of saimt 58 whédhe Girthdr fooatprisée adhitigiering to the

cqnsi stin ubcut aneous, transdernmal,

tg&laﬁ%tr?HES H%Ore ?‘%ﬁ?%’&ﬁ%‘iﬁéf?lagen tnt r avenous, intrathecal’,

buccal , sublingual, intranasal, and rectal

adni nigst ratd ﬁfétho@oof ﬁalﬁlagb()@hélfemqh%'m@ﬂné@ﬂﬁ&? ot §s diabetes

GSK3-edi ated disorder is selected fromthe group

@@@sﬁhStadﬁ]gﬂ(Ufal dictibetagent A4 shlectedr fremdilzegswyp chesisting, of 1nsu11n
oscl ero " car.di vascul ar S, essentl al

RBEleea . Ffeiene BOHMAEE B s TR i Rar one. x

ischema, traumatic brain injury, bipolar disorder,

i munaggef i ¢i emethodndor aeting @1 huﬁqaﬂEtdﬂo@nﬁﬁalC|s§1*>1€l:t58compnsmg

whi ch further. conprises adm nistering to the subject

ataimstening & feghvmamar apunglyab sagé gRsm@mt ok areempennsk of claim 1

di sorder is

g#@%gezgln}%@g{atﬁﬁﬂoﬁgﬁgﬁa 3‘% ‘agent is selected -

fromthe group consisting of i nsul in, troglitazone,

r osi gb#t azdhe, mpﬂho@ldft daione3 gheiry iiete cam@ouwrel o P§3A[(6-amino-5-

O iRg A DRI R g€ oL HEPBIGRAN  Shpowy ety

Sl eGi-peRo RN o mige.cOMpound of claim 1 effective
to |nh|8 tau phosphorylation in the subject. 64. The

met hod of claim 63 wherein the conmpound is
1- { 3- p6- adi ersamund of claim 1, 18 or 34 for use as a pharmaceutical.

66. Use of a compound of claim 1, 18 or 34 in the manufacture of a

medicament for the inhibition of GSK3 activity in a human or animal subject.

67. Use of a compound of claim 1, 18 or 34 in the manufacture of a

medicament for the treatment of diabetes, Alzheimer's disease and other
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ni tropyridi n-2-yl)am no] propyl }-4-(2, 4-di chl or ophenyl)
-N-[(2 S)-2-hydroxy-|-nethyl- ethyl]-1 H pyrrole-3

WO ecanlomsesii de. 65. A conmpound of claim1l, 18 opPCB¥S1008/026625
use as a pharnmaceutical. 66. Use of a conpound of
claiml1, 18 or 34 in the manufacture of a nedi canent
for the inhibition of GSK3 activity in a hunman or
ARirbBdgehebli RS tdisofders, tRsiBf, &heoBedtid @irdielacHad disk8se, essential
or 34 in the manufacture of a f nedicanent_ for the o
hypestention, Rolyystip evasy syndrome; pdrameXs dsghemisy rawnpig brain injury,
: 5 PCT/ US2003/ 026625
Réﬁﬁ%gégéggéég%§é§disorders, obesity, atherosclerotic
cardi ovascul ar di sease, essential hypertension,
pol ycg8t i cUsw arfya sgonghoaned, ofSylatn olye1, ori 34 hianiha, manufacture of a

tragumati c.brai.n jnjury, i pal ar, di sorder or cancer.
psdicaent for Qﬁ%@ﬁbﬁ%ﬁﬁaﬂ @10 1atiql or 34 in the
manuf acture of a nmedicanent for the inhibition of tau .

phosphor yl aht ofse &9 cldfke 68 Swidreinl MM Bepdisd isn 11 3€](6-amino-5-
conpound is 1-{3-[(6-am no-5-

mmm@igfﬁvhmi;yﬂgramﬁlhé}(@;%?ympr%plll(%ml)ﬂrl\a[(&ﬁ)—bhlwémgwll-methyl-
- - - roxy-\l.s net - et -1 H pyrrol e-
el Rl i miad™ Y1 - etV -4 Hrpy »
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