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involved in a signaling pathway. There are a number of kinases and pathways through

which extracellular and other stimuli cause a variety of cellular responses to occur inside
the cell. Examples of such stimuli include environmental and chemical stress signals
(e.g., osmotic shock, heat shock, ultraviolet radiation, bacterial endotoxin, and H202),
cytokines (e.g., interleukin-1 (IL-1) and tumor necrosis factor oo (TNF-or)), and growth
factors (e.g., granulocyte macrophage-colony-stimulating factor (GM-CSF), and

fibroblast growth factor (FGF)). An extracellular stimulus may affect one or more
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[000%} In a GSK-3 mediated pathway that is relevant for the treatment of type II

diabetes, insulin-induced signaling leads to cellular glucose uptake and glycogen
synthesis. GSK-3 is a negative regulator of the insulin-induced signal in this pathway.
Normally, the presence of insulin causes inhibition of GSK-3-mediated phosphorylation

and deactivation of glycogen synthase. The inhibition of GSK-3 leads to increased
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al ., Biochem J., 303, 21-26 (1994); Cohen, Biochem
Soc. Trans., 21, 555-567 (1993); and Massillon et
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104:330, 2001 (Akt activation preserves cardiac function and prevents cardiomyocyte

injury after transient cardiac ischemia in vivo); Miao et al., J Mol Cell Cardiol, 32:2397,
2000 (Intracoronary, adenovirus-mediated Akt gene delivery in heart reduced gross

infarct size following ischemia-reperfusion injury in vivo); and Fujio et al., Circulation et
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hyperphosphorylation and abnormal morphology of neurons were observed [Lucas et al.,
EMBO J, 20:27-39 (2001)]. Active GSK3 accumulates in cytoplasm of pretangled
neurons, which can lead to neurofibrillary tangles in brains of patients with AD [Pei et al.,

J Neuropathol Exp Neurol, 58, 1010-19 (1999)]. Therefore, inhibition of GSK-3 slows or
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al., Nature Med, 8:1263, 2002 (Immunization with AP in a transgenic model of AD
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McLaurin et al., Nature Med, 8:1263, 2002
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regulated in the proximal and distal nerve stumps within 5 hours after nerve crush); and

Sanchez et al., 2001 (The inhibition of PI-3K induces neurite retraction mediated by
GSK3 activation).



and i nhibit nyelination during axonal growh); G othe
and Ni kkhah, 2001 (FG~-2 is up regulated in the
w@e@xionako and di stal nerve stunps within 5 houpPGT/E$1003/023950

nerve crush); and Sanchez et al., 2001 (The

nhi £ter
f0024 ‘Ap‘i&ﬂéﬁq%‘l@“&gg%ﬁﬁ Posp e e S
phosﬂ?ﬁﬂllhiﬁﬁfp@ﬁ(}@m 5Reduicod RAEs A @td’mﬁnm hibetbeen epoftedBK- 3

is O-catenin, which is degraded after  pho hor% g%lon
schizpghras paticrtaenddude plso Span poqiated A ther Kipees A

incredseln | El?r?n%}%\e\}lﬁgﬁh i%lgdﬁfg?? €, REkLERDS, @g@@?l’@@' Pk aBIBRT et

asSSOCI a seases re i nCrease I n
al., PNA\S| OM 78008 |(19hs ei [eszldegNewroghthpl Dﬂapm6e7o 3851997); and
698- 702 (1998): Takashima et NAS, 90,, 7789- 93

Smitlf gigg3 Pio-peg. Mad. Ghem. 1, 6&@&?%&%&%& Fugihgimagg, B-64jem And Tof4

play éé@zﬁ é]g ?gg%:ﬂ%ﬂ lﬂélb nh@nﬂ?g rvgsg%lgﬁ ?Iﬁogfﬂgmscﬂejoell
apopidki)and pduﬁd)tnfgqirel1ﬂefatma$’e\(dngret nler@ickeR &) §0:840,i2002hi t i ng

vascul ar_smoot h nuscl e, cel | tosi s and onotin
Accopfipeis GKcH BrstamRg with aPSioseais Hlopiers. g 4 LB tisd) NASEB

K 89183 1%%1&95%'11@ £d vah %c@&eléla@ to altered
I 16§%sor(gm%ﬁ‘éag§§a so Liu et al b (I?%Eg) 16: 950mg2002

endothatitl oeHttiaoner GincBSKand ditvicibed erpsaukac ytt@ngy)dmd Aippetabk J Biol

cre B PSE h b REA HAE"
Matr@e@ blug(ﬁld thé {rhiKiti8R 8f (%@@;%e(a@fgﬁﬁhﬁg en}ﬁﬁtes\oapﬂkafy formation).

inhi bi'ts anglogene5|s INn vivo UuSing Nhtrl
[0028k s agsssoctation hpiwsra G@K 3rndHrtiegtan's Fi’éﬁ*’éP Pﬁ@b@ﬁﬁaﬂ%s See

l CellSs Iro
CarnG@RAL LAY 1 E nl{@%fn hOM77:33789 2d0oARRG Bk i {Bh WRFE colls from

i Sease has bee
polyehitBinafRaiatiuetd nahronal\hnﬂlmh-r@h&nml cel7deatidi® incre2@@2in b-catenin
IEIGSKBbeta|nh|b|t|on%tgrotec ceIIsfr&? d
asjoqiad HANSTEDYIORM, BaWARl rOFAPXRIFRP WAt T tifareddie

activ; 681 Bt NdafsHdAE E]{iﬁs%ﬁ?ﬁbﬁ‘ f&’c&af £ Keat MK 'pﬁo‘ielﬁmf(Bﬁdr et al.,

transcriptiona Over expr essi on of
J Bislethepe @7517683 éﬁt)@)vthatl ad slufwrhwedecmhsmboth p@lﬁs(é}haggliegﬁes and

factor-1_an Iy ur, . et ,al
cell 65 i cHEA TP Se) BB nbish) T o R S 1y 137 2002
[0028ECT ea%e3 babhs BRldvelQf REBneaaties:r R0ebtors atd indeasdd dufing
In vitro HD nodel (Wttenbach eta 1., Hum Mol

Ge
remyelindd@Vof A0 2Rgregito ORRpreERIm B lianting 12k binis. Seg @PEEHBFH etal,
2004: S{%ﬁé?fﬁﬁ% t&e b%db@c; SE Bl AhE F%Jﬁﬁlﬁﬁiﬁg HU4l dsNso found that

falnaggregate cu
FGH-Z® [ﬁd@l:és&ﬂbcte@goﬁtgﬂomh dly Mgocfﬁﬂrcﬁq@e Ilmphmcaehg aivo,lvenmo of FGF

i remmoglian (obend g ARG el o aroS ) SRR gt herepy

9&% &szé I PhdrER ehOPhhIVE) BN BRAE)
has %%é%gﬁ%e%ﬂg [ ngfl on Eﬁ.égnd Yg%g %96 Ylgogat e et
rmcea{Rufﬁﬁ.BQtil:)l anei)t hat FGF- 2 gene therapy has shown to
[00 C reﬁ/% é%@ F‘]S‘ig: ‘BV & r%%;late 1t Ihgﬁ'rgrgwth%ecausg l\ﬁnt/beta—catenm

signaling is shown to play a major role in hair follicle morphogenesis and differentiation

(Kishimotot et al. Genes Dev, 14:1181, 2000; Millar, J Invest Dermatol, 118:216, 2002).

and

It was found that mice with constitutive overexpression of the inhibitors of Wnt signaling

in skin failed to develop hair follicles. Wnt signals are required for the initial

-



mce (Ruffini, et al., 2001). [0023] GSK-3 has al so
been associated with hair growh because

W4 loet1ae catenin  signaling is shown to play BCTYEHRZI3/023950
role in hair follicle norphogenesis and

s I B B o
inhibaﬁfgajeta.cdmmma@mﬂ) anal.., CreatCall 2:643i2002)% oonmansimtiWet signal
oGS S Rl b PRI e
beta—%%%‘lb%g g@-re% 9§te!i BEdd Bhnsedptié BQAPAhALS 40 follicle precursors

50 “devel opnent of hair follicles and
(VanGBiBr etcihs GenastDevel - 12892088 s Wit pat hways by

[002@” 0 éctaiﬂ\getg(l}glgé % alttg\%t a{lsé?cé?wtg? WI‘E‘PB%%%% Bﬁﬁ'é ET‘(E“,Sllrléu Ci ak}%ﬁon s

usefull 25 bindlle SdrEtdpEsef RiwdshBothaidt aQleciindi8Wphian GSEBtihity is
cycle, by activating beta-catenin and TCF-regul ated
assoqjginé withspetor nptilieveloppientia| boxmesa mongey P@ﬂ@ymls

recursor Y 2
ViBGaERRg s AORATRE IO Aope T, L D ART, o9
FurtHep@b#8, fRbditd &)&enﬁﬁiﬁrébnmd‘pﬁmphmmauen of/88Kalis highan matite
contraceptive. It was shown t %}Pﬂﬁ in.s e{én7
COmPBBRBIOAEIRAfIE spermg in hglé%\(lé&.‘/é@g ‘faﬁ‘ eégle ?I?fPfit
[
ZOOO?VY“J e QURTENas! Al RN tr§t@ Wi EYanSpksh gwébﬁl et ai Human

havan et a Bi ol Reprod 5
ReprBdj 1611931, 2001). J Androl 20: 47, 1999). Further rmre

RO A R e o S

the ngﬂﬁlaﬂﬂﬁ&hﬁy@@ltﬁ@ﬁ(& prBicf kifeR! Gere 15 Etﬂl 84 7eat n2800) new
his effect was al so demonstrated with human sperm

thera(paumoagenﬁtth%éIlnhlbllt-lﬂnﬁprot%pfrré‘ﬁ 16: 1931, 2001). [0025]
Considering the lack of currently avail abl e treat nent
options for-the nmagjority of the conditions associated
wi th GSK-3 prot SUMMARESOF THEIMNVIENEON | a great need
for new therapeutic agents_ that inhibit this t ei.n

[0026hr gahe PESARRYNER T4 ISRABRTICOR DY BER]ing Rampp s gf Formula

I: i nvention addresses this need by providi ng conpounds
of formula |: R WNH |1\IHN

R

[ W
=

—

or a pharmaceutically acceptable salt thereof, wherein W, R! and RY are as described
below.
[0027] The compounds of this invention are capable of inhibiting GSK-3 activity.

According to the invention, these compounds are also utilized in compositions and

-8-



~N CF3 Ry N1 or a pharmaceutically acceptable salt
thereof, wherein W R1, and RY are as descri bed
whedanm31p®027] The conpounds of this inventi onPEr/ES2003/023950
capabl e of inhibiting GSK-3 activity. According to
e EME - iEP4H0H 1dsé B E tHelbeverit
meth%@ﬁ%ogsu T gggﬁasr%%?%w% 200%?%%%%%@% Ao o500 Y
of disensdsontsofiditionsdssduiatedyitBSkSIS-3dopatieniyy and net hods for
eatj ng or |esseni.ng the verj t of, diseases .or .
10028 Fhs GreserEonatan: arombiade e mathBds PLARIRT SR dpetude,
for eaRpld] RAAIESicAand ABGHOLE QIhSrATE ARBIdRrs, Biabbes, Y¢S C Of
this invention include,  for exanple, neurological and
disondetsy mubiptenssteresiy M), goyaverdial infiaation asperpisjeipisahenia, baldness,
d t%i orders, multiple sclerosis (MS), myocardi al
MEYUEr ction, reperfusion/ischenia, baldness, and
stroke. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0029]

Figure 1 depicts effects of treatnent with a conpound
of formula O

F 1] |
r0028f 1) Bleket fihicty BN of i e\l EBth BRI @ b AuIALpET Y,
comparbditeyehivts tontwll, ddafiniseted/®haine aftershe Maddlk Jesshnamistery

Occlpign MBeDIGACE) 2 Rrvsh ot dptart yglufhe fpsi et Sotume,

striaGPHERENL HathSe, 2R REE L RHnatibheat ed with a conmpound of
ornmula | as conpared to the vehicle control group.

[003DETAFIgER DESORS FF ieNrdpgiTHEEunedomNef ke oveothe timerpause of the
cxe R LA OB L PR ol L b o)

,grou%(i'f:ept able salt thereof, wherein: Wis nitrogen or

DETAILED DESCRIPTION OF THE INVENTION

[0031] The present invention provides a compound of formula I:

or a pharmaceutically acceptable salt thereof, wherein:

W is nitrogen or CH,

R! is selected from hydrogen or fluorine; and

R’ is a Cy4 aliphatic group, optionally substituted with N(R?), or a 5-6 membered
saturated ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,

or sulfur, wherein:



Rl is selected fromhydrogen or fluorine; and R' is a
ClL 4 aliphatic group, optionally substituted with

WORR2pB31er a 5-6 nmenbered saturated ring havi PQI/LSR03/023950
het er oat ons i ndependently sel ected from nitrogen,

pCHPER s EBE ARt ool SR P e
f r omolpyi dadlyesubstitutd GLitBOH], NGRS, iot 2 Qrﬁ)mpmbpted@ﬁ@lrat@d ring
SUbS&" t.ut ed ﬁn th OH,

Sat obaviga ir2 aerqamsnlaﬁapeégwéﬁﬁgﬁsﬁm FSREh axnesny o

sel eghga:, faﬁ@Wh@feﬁﬂ ogen, oxygen, sul fur; and
ereln: eac R3 1's i ndependentl| y seI ected from

hydr ogecachrR ds Gilegeraleniiy seleatedyfirom hrydrogen oF dlédks elighatic group;
\}{%ﬁ Rl i's hydrogen and Wis CH, then R” I's other than
prov [0032] The term"aliphatic" or "aliphatic

VIERUD is B5dreg@laftEWS]sICHRAGSR bis StHeati@Atmethdi N or
branched” C1-C4 hydrocarbon chain that is conpletel

[0032ht | Tbe tsamdliphaiic” o6 AAliEhAEC SREP RS LSt hercifhme ansgy stalght-chain
unsat i,Q
or biBaR G s Bt (AR bimbretely selfeleR ROk one or

mor&limitsSof @hs&tﬁh&abmrc&tal dnoctlic W?CE hydrecarbén thatisebinpletely
(also referred to herein as "carbog

Le" or. . |
saturaiSgar Gt RGNS Op 4F oA U B SEFATART LUb Y RIcks Bl ttc
(alsd ﬁ%féﬂ%ﬁ 6 RisteirPls tc%oﬁ?&l@’%il "czclgélkyle)( WRMEs a §Mg1e5ﬁb|nﬁ of

atic groups 1Inc are"not limted
attadhmmtano the rest efnthh @wblemuleal l‘f«ylexaraplkeswuableaiﬂlpyatw grgup_sup@lude but

BN TR
sucht é%r(E'?cloai‘lkﬁ)Qlkyl (coblegIm¥hyl)aned or @Jykl\bﬁl\kbll')allksleﬁl al one or

part of | ar g er  noj et(%“ hal I” i ncl ude both
[003§ﬂ r afrghtermﬁ dalkwh’ Calbenyd handhalloont 2ised Algne Aras Rark of flarger

mmcatg&ﬁﬁfémg@lq has:t]d (E{ TRIShL an egfga%xcﬁemhgﬁ p@rﬁ %eggs LH‘Qgrbon

atonﬁ@dnﬂ@ﬂle@ﬁt&% AfEbnEIeE badbre dmhlé bolnﬂ 11t the cassef a}]kenyl and at
al kynyl . [0034] The conpounds utili % ﬂ%li this
least Wﬂéiﬂfb(@rﬁt@iﬂéamﬂ ARG Eiplg bondnindhe £355001 3¢ heni cal |y

[00§4ﬁ g: %}%oﬁpguﬁ'&semﬂﬁed Hlﬁfsqfl%ﬁo% ArARAR NRUhAR Rt are

GENES or var;abl es In e conpounds described
chemtmnpfaambtmemm ssabild| Eharefoye, afcombiiation obmtmente ior variables in

result table or ch f easi ou
the gorapaypfle; d%sﬁb%ﬁwvs is BWS@E% ?@y f%s 3 8|°8m g@ﬁaﬁ‘ﬁ%ﬁ% pa
stab® & c'h@mi’éﬁll? Bedstife EORRPIHRI ASEEBIE EohBouRl dt@hemically feasible
substanti a altered when kept at a tenperature of

compOTrcbis otlestswhmh théehexhisalstractate igppistuliptentinllygltgegd when kept at
a te&ggrg%u(r:g l)tl XOC’rCeorcltesl,svlen thé 2 s%nge M mdnstfu?er oraother c%%ﬁnc%ll%@alétwe
conditions, for at least a week.

[0035] It will be apparent to one skilled in the art that certain compounds of this
invention may exist in tautomeric forms, all such tautomeric forms of the compounds
being within the scope of the invention.

[0036] Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; i.e., the R and S configurations for each

asymmetric center. Therefore, single stereochemical isomers as well as enantiomeric and

-10-



[0035] It will be apparent to one skilled in the art

that certain conpounds of this invention may exist in
wo 20040n8Er0 ¢ forns, all such tautoneric forns oPCT/H82003/023950

conmpounds being within the scope of the invention.
diasteB3Rlc HRk R3S SUREPMASTE cSthpd s aff Wideih Y of€Bf Gk @fvention.

herein are also neant to include all stereochemnm cal
Unldsppiimervafe sthtedsstrugtires depidtedeherein lage #hscamgarg to include compounds

tha: P EIVR B ot oEPYS waRak SRl b Rl P e,
comp&thds hAviNEOG Al &ﬁ%r@@(chﬁ%@ﬂfe@%ﬁ%em of a hydrogen by a

di astereoneric mxtures of the presgnt cqgrgoun,ds are
deutegiyrhon tritien. s dheereptacementioh e SAOBRY 2 "Uat s sSConHeEhadicagbon are
1 St Struct u epi cted herein are also neant to
Wlth?nn%%ggdé)ecogrtr%gh%\rgﬁo ‘hat differ only in the presence of
[0030he Qonipoteds sfahepicsalt inwestion fatleritidh cesgenttoof eotapuohés

compounds havi ng the present structures exge\pt for the
describpl d BEDEAtEn Y G 200 by HRWedRs, ARATICERS Brve direoreiy that

oo e bR SR i RUAER, Ry
protéatioa of newronflGGRT hgabumtixsherdis igfuryt fmsl the éseimient af/siroke.on

fall withint enus, .of co nd descri bhed i n .
1003871 e Epstt Qihe BrOSRG TerEONR IS g ATRaen fuula T wherein
R i0hSERUBEBGel MY, aliphRicRirQfE TreRReB QlplhsichadifHs D bHhpGindg of

and unexpectedly 1 ncreased potency in the protection
formsfla hengrabiad Igrevms| Suelyalkyisgroupseiie pieeerably wraphyl neihylheyclopropyl,

reat ment of . stroke, f sent

rere B E o ot Mot s g B SPP R LAy e
cycl Obﬁl’ afd psbilagl i tuted Cl_4 aliphatic group. Preferred

al i phatic_groups of compounds of fornula. |l are alkyl
[0039] ou P comdipghioAnrpMbgdgss the Bresm inyeRppy relatesip|a compound of

ORr.opY! .1 - : ' rQ

formfhL el RPRINEY,] alipHhft brop iinifa LR @Mmbe RS Rureted
ringigeing [1F D hateroatumas indepienbertlylselef @0 3®m Aitmgen)ionygem oosdfur.
epbodi ment, the present jnvention. relat to a. .
Sucl GOSN TP PO R Kp e ipsraging.
[0049] OU %&HM%&%%&e%&Bo@nﬁh ) £R4: SEMIGH Btes/td Bompound

havi ng 1-2 heteroatons independent|ly sel ected from

of ferulbwhereoxRyisrs, Cor aliphrtiagroup Sihskitugedhwiih &HBJ:-

003 58208 LRSSk e ARCRNLL R o RLRSS b Bibing 3B ommula

I whdi@n R eSEydrogdiventi on relates to a conpound of
formula | wherein Ry is a Cl_4 aliphatic, grou
[0042] s tAacarding (& anmthar repodinent 2he preseng Byvenfiqn relates to a compound

of R B R i€ BB g [ 0042

[00433 c or¥tit mgother anladdienteniaeditore ndmpoinel gfrffeseuit 1iwhesnt RO a
Crs i iteSoroip Sutsanbd mih OH or NR).

[0044] Yet another embodiment relates to a compound of formula I wherein R%isa
C.3 aliphatic group substituted with a 6-membered saturated ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. Such 6-membered saturated

rings include morpholinyl, piperidinyl, and piperazinyl.

-11-



of formula | wherein R2 is an unsubstituted Cl1_3

al i phatic group. [0043] Yet another enbodi nent rel ates
wa o00a/0campound of fornula | wherein R2 is a (QACBUS2003/023950

al i phatic group substituted with OH or N(R3)2. [0044]

t ' e of
00 P DAL IS A R Ech T HRPHSHER 18 compound
formsladswhereineW isvnittogan.6- rrerrber ed sat ur at ed ri ng having

2 het eroat ons nd fro
10048, BFEOT R B48 Frother GRS R ShNaTH 20 it [ Eibound
of fotlaqdendiBn Qs Coy | plperldlnyl, and piperazinyl. -11

WO 2004/ 013140 PCT/ US2003/ 023950 [ 0045] According to
[0043he Antodingde wet Eml@é‘lep pabedimenh iiepresent inepatiensrelagesdo a

ound_of rnul in Wis nitrogen. [0046]
cong&)gg g? 'F%I %@%ﬁ’ nt, the present invention
[0048]3I apeésortidgao @ﬂﬁﬁ@ﬂﬁiﬁbodﬁﬁeﬂtoﬂhml'e’%eﬁt iwrenitioh Relies o Sdmpound

0047 Accor to yet another enbodi nent, the
of fogn h@ﬁ@éﬁﬂﬁ HOFRd.ates to a compound of formula |
er gi. ahat
0049111) gﬁ]uﬂeﬁt?%c{%q{ ﬁgﬁ?b&x&%%g]an@&%yoﬁia Hihtib % A l;b%ﬁments, as

res I'nvention relates
describetploateid, arefwithon thel saope offthe pneﬂerﬁjnveaubﬂl uorine. [0049]

[005h] 1, BN X B DN O EATFRATIGS OEtorRUBOLRE st doRfeinsTable 1

belo@ € Wi thin the scope of the present i nvention. [0050]
Representative exanples of conpounds of formula | are
set forth in Table 1 below Table 1. Conpounds of

Tqu la | FE N[l\INHNH HN N HN N HN N N CF3 N CF3

abl mMpoy,

= NI-11-21-3 FAN/ \N NH NH
F

NH
——

I-2
F
/ \N / Ny
== =
NH i
N ==\
| )@
e SN
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HN ---NHN NHN-NNCF3 NCF3\ NCF3 N H 3C N H3C
NI-41-51-6 -12 WO 2004/013140 PCT/ US2003/ 023950 /
w0 o4/ ~N NH NH NH HN N HN N HN N N CRCTMUBR0EH®3950
NNCF3 NNI\V N [-71-81-9 /\N/\N/\NNHNHNH

HN N ON/ARVN HN N HN NN ~N N CF3 |
1-10 1-4L 312 NJ INN <NHNH HN HNHN
N CF3 HN N C G N F
113-N ,{,i'so Ncq| :
e NN HN

/NN I N /\N

HN/\

RUTREYE g

— —

1-10 I-11 I-12
/ANY . AN Y
— N . —
ey /NH =~ ,NH ~ ,NH
HN N HN~ —N / HN” TN
N HN
| S CFa | SN CF, HN | SN CF,
~ P, o
N \Ei N” \[5 N
I-13 I-14 I-15
o)
AN ( ) ( ) Y
OH — N —
NH  NH
HN
HN
|
1-16 1-17 I-18

[0051]  The compounds of this invention may be prepared as illustrated by the

Schemes I-II below and by general methods known to those skilled in the art.
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HN + NCF3 HNNCF3 iINNCF3 NI NI Nr rr 1-16
1-17 1-18 [0051] The conpounds of this invention may
wheopoenared as illustrated by the Schenes | -PACT/D82008023950
and by general nmethods known to those skilled in the
Schente.I - 13 WD 2004/ 013140 PCT/ US2003/ 023950 Schene | 0
Rv'-~ (b)) CF3 0 CF3 0 0O\ NH2 (® NCO + N (e) NH CF3
R\~ R NI 2 34 Rl (d) WRlRNm\IWCI HN N (e) + N
CF3 ,NHNCF3 2NN Ry N Rv't"" 6 5 Reagents and
conditions: (a) oxalyl chloride, |dichloroethane, 70C
(b) dimethylam ne, pentane, TiCl4y (c) NHAOAc, HOAc,
THF, Je lux; (d) POCC1l3, n-Pr3N, reflux; (e) 160 C,
neat?2[D052] Scheme$fe foove sho _a general metlod for
pr  ngHE onRound s presSent i pgention. NHS taep
(a he aryt—arm d is treat 'th—mcatiylRy | 2 de
to formthe acyl isocyanate 2. As shown at "step (d
an acyl isocyanate_2 may be condensed with an ena e
3 tg provi de pyrimdinone 4 (J. g. Chem (1993)4 58,

414-418; J. Med. Chem,

N (d)

/W R
 NH 7 “w Gl

HN™ N (e) = + SN CFs
N N /NH I s

| N CFs HoN™ N RN

RV N

I 6 5

Reagents and conditions: (a) oxalyl chloride, dichloroethane, 70°C; (b) dimethylamine,
pentane, TiCly; (¢) NH4OAc, HOAc, THF, reflux; (d) POCls, n-Pr3N, reflux; (e) 160 °C,
neat.

[0052]  Scheme I above shows a general method for preparing compounds of the
present invention. At step (a), the aryl amide 1 is treated with oxalyl chloride to form the
acyl isocyanate 2. As shown at step (c), an acyl isocyanate 2 may be condensed with an
enamine 3 to provide pyrimidinone 4 (J. Org. Chem (1993), 58, 414-418; J.Med.Chem.,
(1992), 35, 1515-1520; J.0rg.Chem., 91967, 32, 313-214). Intermediate 4 is treated with
POCI; to form the chloro compound 5 which is then combined with the amino-indazole
derivative 6 to provide a compound of formula I. Methods for preparing the amino-
indazole derivatives 6 are known in the art. Specifically, the synthesis of these
derivatives are set forth in WO 02/22607.
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(1992), 35, 1515-1520; J.Org. Chem, 91967, 32,

313-214). Internediate 4 is treated with POCO 3 to
wo oroai0131¢0 chl oro conpound 5 which is then conmbPeEUS203/623950

t he am no-indazole derivative 6 to provide a conpound
Schefmeflbrmul a |. Methods for preparing the am no-

i ndazol e derivatives 6 are known in the art. o

“Sheci f i caIIy,C%F! FNé‘“ synthegis of these derivatjves are

et ofad h i Q226071 10080 2004/ 01314 N GFy
/ US2003/ 50 ‘Schéme I CF3 NH o O NH2

+ Ry COEt (B)_~ NH CF3 CRy N7895 eagent § d
conditions: (a) i LINNTMS)2, ether, THF, ii HO; B
NaCEt, EtOH, $eflux. [0053] Scheme I1 above Shows an
Reagenisiand conditionst () d LiN¢ $}2p%th¢rn7§H|5yn i1 (b Ve Et, EtOH, reflux.
internmediate 5, which may be utilized in the
[0083)e paSchtine Al afove ahposimtlaltedhativemiathad for @sepadﬁg) bszﬂimdiuhcrne
tep, ( abaove. At step (a)

mtwnte&ateg w% @S%%E%Hellé%eﬁén therﬂrev%mnaqféﬁogmpgn@sr@yfomula Las
depﬁJt&Pﬁneﬁh%E P at Jl &5 taﬁoxl‘ee A s?e?t @&, % %rgl ﬁlﬂﬂgﬁtlg‘ﬁenzanndme

pyri m di none rrpoun 5 "whi utilized as
intewedinictfaid tlwndmted[\@lﬂisﬂﬂe b@aekdﬁavstm@ worfdim gheypskiidinone

t he art synt hesi ze ot her ounds of this
Cm?%%@ﬁé”@ﬁq¥%?¥g 'ﬁé (ﬁg e@ﬁ@ﬁﬁﬁgg of the specification
[0084] NOOAERGY Srdidady sIallen fHRa8H h¥y syEYHEsDE tiwe @oﬁbounds of this

conmercially available. [0055] The activity of

inversigndakeiiagithg teachings qfnhﬁsspemf@nwrbmsl@greaaentmabarp oraddy
Synﬁ:@ggzgd M&Cp&ﬁ aygghgd Vvitro, in vivo or in a cell
P '

ro a says I nclude assays that determ ne

[0058hi bThe aetiviny ofh th@podrteutitized phibisyihedrition agad intibiyor of GSK-3
TPase activity of activated GSK-3. Alternate in
may, p¢ p5ARSIEY gr Y daKP P CREER Fﬂbh%llﬂl"f’yo gsayyiaclode pspysghat

detéﬁu@é itk S eiBer the gﬁbﬁihlt)@rlatmn%hol BPXT §s ?Eﬁ%g 8factivated

by radi ol abelling th tor prio
GSKsd| Altérngge mhezt;rordssaystquammm& ainhqyloé xhealmthbuhet mhsmah tan@SK-3.

he unt of, radi ol ternatively, .. ..
iyt BFRBE i R BB b Ning e FORioh g fopinding,
isoleBRP B iAHiBiforf3 PR LI lex WPAReriENnk Ak zﬁh&ﬁﬁ 9f fldfolabel bound.
- incubated with GSK-3 bound to_known radioligands.

Altepese-ly, Mg bitei tinding maydeiseterainsd iy memting & hempefitéontixperiment
whdtk Sl QPRSI i PR B B 1GAIRHEG i fnak M ©

I nvention or a rnaceu
[00561}3 r eécording tcﬁarﬁiﬂl@dr rabhRdinhEd) th(’y inve et pol/Rle€ A EbhPosition

adj uvant, or vehicle. The anmount of
comprising a compound of this invention or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier, adjuvant, or vehicle. The amount of
compound in the compositions of this invention is such that is effective to detectably
inhibit a protein kinase, particularly GSK-3, in a biological sample or in a patient.
Preferably the composition of this invention is formulated for administration to a patient
in need of such composition. Most preferably, the composition of this invention is
formulated for oral administration to a patient.

[0057]  The term “patient”, as used herein, means an animal, preferably a mammal, and

most preferably a human.
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conmpound in the conpositions of this invention is such
that is effective to detectably inhibit a protein

whwasgl4particularly GSK-3, in a biological spopUs2008/023950
in a patient. Preferably the conposition of this

[0058) e nTh@fermS‘pﬁﬁhﬁiUélﬁtcaﬂﬁ b€depRBIE daingdr] &ljhait,to@ vahicle” refers to a
patient . in_need of suc nmposi tion. Most preferably

nOlt HxiCees A vnt.or vehicle qhﬁtv@ﬁts nefdgsgoy ff@mbanm%og@i actmty
t [
of 5 EpmBOMA W (Al PieBiruRRly SR By AR ph Sl B
adjavamnoetchiciasdhatmmst bepllseﬂerl ﬂielcy)rr@ohmn‘m]of thik3nWhtion 1nclude but
2004/ 01@!140 PCT/[ US2003 395? ! 0058] The1 term .
h4PHEE L9 Sic FRERET APTHBR& meqiear%{gj EQ}QH’P’,SGW proteins,
I u . .
S“C‘b"%@ P S S, BT acef R fe ot M3he, sbic acid
potagsiuny sonpatepparti degl yasnide migituvsstdf smﬂuratd‘d vetgetableffattymctids achter,

Phar mac i ca ept abl riers nts, or
sl 05 e RREE e el PRETTLE g0 € thao Epa oy R Bt pogassium
hydro¥é&Hosphatd) §bdEE: chifdtide, HnE s childTiidl @flich OmagRBium trisilicate,
exchangers, alum na, alum num stearate, lecithin,

polgému}mgmhdenmellulgsnrhasaé sphstanees polysihaicna glyeol, isoditar

co BN, o RUBERIPISE pBELOR o 8)Byff

polgaiety pdlgethylegegBbokaridavéyl f&ci ds, water, salts or
[oq%b ctrol tes‘ such as grot am ne sulfate di sodi um

r oEE"n Eﬁ%?ﬁ‘é‘y PSS waed by @Pé’g“é‘ﬁs pRsapHable change in
Gsked b&mlﬁlﬂeg)‘}ée% e &%ﬁﬁ?ﬂﬁ&@& &h %idC@SK-S kinase and an

nagne3|un1tr|s I ny re one
eqmeﬁldaIUIswplemaB‘@dlsmgﬁSlﬁﬂdesasep)mtlyeefobgdce m‘é szgtiy:omposition

[oo§§f g‘%‘g‘%ﬁ %:; Qé{‘ﬁ%ﬁ rele‘?%ztﬁm Xnyg@r{,%téfcgsalt ester salt of an

est&(ﬂr)bﬂie‘i‘ )dlaﬁ&h@w@ |0Y a Qbm@ﬁ%d"éﬂhsﬁfﬁent&)@ @29) upbh & dkHiShation to a
detectabIY i nhib as used herein neans a

recHpiIip 2120 emfamg‘éding, eitherdgectiyt onvindigect avemnpaind e
inv 1%9{6 alnqghlﬁl% 0S| f éoﬂtgand Qﬁ?{ tnase and an

equl val'en g% in the

[0065)}5 enge uedd h?e?d:ld tﬁ@ tﬁiﬁﬁ liitiBtorilly QAGH] mérabolite or residue thereof"
phar maceut i caII acceptabl e salt" nmeans any non-toxic

me%%ﬂ that aggetapolitg gf & C@mp%ld @ ghepregont g veatioy o rgsidue\theredt, is also
an ﬂlh?d?ﬂ%PBf’@g,Koi kiples 1 nvention that, upon administration

reci pient, 1s capable of prOV|d|ng, ei t her
[0062] ecPhquceutmaﬂily mpty\bleaahsoaﬁ]m eampburtdsiod this imwentdiondinclude

or ,an hi bi toril ve nmetaholite or residue
thOf%%%VSfl?f% aggtige a%sweﬁﬁ Inrganie apdiPrgapi; agids gpst pgses-

Exﬁﬁ%ﬂ'eé’@f fBhee %fdtsﬁltmnchﬁalae&gtet hepaefalgini® aa%gaﬁii@tbeﬁzoate
abolite of a conpound of the resent i nvéntion, or

benzergsulienath disalbfhte, b\stymt% citrags cammhmateor:amphm&ﬁoaate
cyc?éﬁéagagﬁ%%oo%la,ocr ig uﬁ?na %g%c{%}rl lél?,qf f gt ab fOna%g1 lfgrsma{%e, fumarate,
glucoheptanoate, glycerophosphate, glycolate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
palmoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate,

propionate, salicylate, succinate, sulfate, tartrate, thiocyanate, tosylate and undecanoate.
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those derived from pharmaceutically acceptable
i norgani ¢ and organi c acids and bases. Exanples of
wa@ookaidigo acid salts include acetate, adi pate,PCT/US2003/023950
al ginate, aspartate, benzoate, benzenesulfonate,
Oth&¥ a%i’(Lf akch as B, dhnfle nSfl Al rRselved @M&Eﬁwaﬂy acceptable, may be
orsul fonaté, cycl opentanepropi onate,
empdb@ldun dwqireparamdmf)sh]ssuﬂls‘eﬁﬂ @s ingtdredesesl ih obkinng fheroespepnds

of thg it and s unecentoslBpcleniaie s aaapga e
[00631dr GGt A& frdty g?}ﬁ@ pR#tk B8ses %&l a@l@dlfjﬁetal (e.g., sodium and

2- hydroxyet hanesul Tonate, |lactate, maleate, nalonate,
potmnnmwalum oardh et (mapmagmsmm)s infremiimg anthcFé@lﬁaiﬂ@'D‘l

M TR

groufs AP Ridhouhidd HisNbaidhereih CWabioR oilSelubd 6 difpridiblapoducts
thi ocyanate, tosylate and undecanoate. -16 WO

mamm@n@hwsw@m%m%mzsgso Ot her acids, such as

ali L1y,
[00(9 2tcep g ogtlogsi)of tHe h{)&?&ﬁ%&’eﬁﬁo@ﬂ%&%?%%ﬁ% gﬁl o(r)z%lly,
parchiddrhldy, bg eiﬁhallatﬁﬁl spriyetopiailaf restally) makdlbj, bu@lyMginally or via an
. conpounds . of the invention and thejr pharnma eutically
imp &@é@g@%%r aléli\f‘dteaadp%r%tﬁrai astused fl@@@g}lglsa alétalil%a
mtréwg sbhe &&sgﬁcmﬂ rﬁ&b{?ﬁi Imt%te%al(ﬁugmecal

|un1an pot assi um e earth metal (e.qg.

intrateegatés iniralssicaimand mtra@mnﬁal\tnje@mom oyainlfu}slc)mteclgaqm@. Prergbly,

i nvention als on ter i zation of any. .
the BEFERE A AR BB Ry MEpTBUeRE PhitEyRy erle
injebliablel fOERCLMBE EbMposidmIof &is HventisH MBY Be afucdus pedleddihdus
products may be obtai ned by such quatem zati on.
suspengien] Tiress seengpsions Mok be sormulaedaecording figeliqens kpayn in the
0 e h
art lgs?n sdur?a esfﬁ ?afs?n ’&Slé%[%{felﬁ fl%je?n[sn%ﬁéig:l@ye’kﬁgl&%a#py?h@gtl‘:%
injedtaglel}ﬁ?éﬂay’at@h ithyBaledbe & BiptiRrihRdtabRselutidhlor sddpendie i a non-

"parenteral” as used herein includes subcutaneous
toxi pareRiFE] biacceptable shkiert or splventntor gxaippleaspaplution in 13-
butdddhilof- fﬁfﬂ)‘ﬂg 2 acchélﬁl?l@%kﬁ%}s and P& §ERay bf: emﬁlo ed are water,
I ntrahepat I nt esional and intracrania ] éction
Ringer'si snfultlsn and fseadnid spalmm choeflesablign. Intduditoanyesiet fixawsoils are
are, glg'hm ster d or g eéx |ntrac§er|t neal ly or
conyeRtoq %‘BB‘I"W & RPTYLET OF HiBEL Al BFUs of the

[ooesamo O%r 1hi9 Parpdke, lahy BlanB B bAMdTEDE diSplaghsaIBdRIE synthetic
ol'eagi nous suspension. These suspensions may be

mofQy rqmsli glyeeridesc Hrdy agds. sucheasipiqaeidl avdaiarglyaqritpderivafives are

useHlsf 3 uelr?tgr glogn? i QSfﬁbsléSg?er €12 Wekkh r;{)'?lgnﬁg‘%[]{léall‘}na%g?pé ble Hils,

sucHas/ ol&l‘}e&ﬂl @Lﬁ:aato‘ﬁ bif dshecialty ﬁn&hﬁbb@ly&;@ﬂ'elﬂlﬁylﬁmd ®érsions. These oil
suspension in a non- toxic enterally- cce tabl e
solyiqng ehFUSBPISLEI A 2sq gantas aﬁwgeﬂagl alcalisl diive of disgergant, such

c?ﬂjao?g}%gﬂ}t} Lcelﬁ'ﬁ%@ Qr & %ﬁla?ﬁfsaglrsﬂl?l a%e?gl? ¢ 'afesco?rﬂ-ﬁ ?lué’e%rﬁlgh

e enployed are nger's sol ution an
formslatiomofpleaaiaconticil yoadcestalsle ldusage fiormsninealddingieomlsions and

sterile, fixed oils are
suspensmns Other commonly used surfactants, such as Tweens, Spans and other

emulsifying agents or bioavailability enhancers which are commonly used in the
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conventional ly enployed as a solvent or suspending
medi um [0065] For this purpose, any bland fixed oil
worago4loes1gopl oyed i ncl udi ng synthetic nono- orPCT/US2003/023950
di -gl ycerides. Fatty acids, such as oleic acid and its
maﬂifﬂ&&%'o@?hﬁ%dc&éﬁdaﬂ? %c@é'bﬁlbletb%ﬁﬁ Uliqulidd JrdeheP 16§3E 3drRAnay also
i nj ectabl es, as are natural
beltsnd\fqmb@mﬂp@%ﬁswfmé@imbl e oils, such as oli ve oi |
cagt.on C oxyethyl at e
100881, < e Pnefihace SRR Sentye SrbP G S B BE IR SN b graty
adn@ifitedddinank @pghCae alﬂb@ ?é fétd menting bekipBiS@Ato, capsules,
such as carboxynethyl cellulose or simlar dispersing

tablgtseUEOUHHISPEIISEONS @ﬁﬁ@mwmu%aw. Gasq pidabletsdpipal pisncasrers
|
congﬁnﬁflgiﬁgeﬁf;ﬁglﬁgé At FhE Ghe E&Q sfir Qﬁlée’(?)%g%t%%?ﬁeblﬁgésdgg ad gﬂagnesmm

suspensi ons.
steaate f e hlao typicAlyciddad. Hmﬂ&dnfﬁmanﬂmc&nd a@apele form, useful

dlléﬁ'lﬁcgﬁe(ﬁ;ﬁ%ygﬁgm i oo B B Reapsons are feqtired for
/
oAU A O AP BE L0t

desabd certdin swsetdningy ﬂa\rwngwr palsesg afentomay hlad boadddd0066]

s R S X L R
maPBE edthialti&ed ab g @OIan bf@dpﬁ@dlﬂéﬁwﬂx 168441 AdeHinikir4¥idn€ Ahesd can be

capsul es, tablets, aqueous suspensions or solutions.
prepayed hlémé?él@é thst agenbVish & spiszblonaII- I EENg eagipieat tat is solid at room
te %g%ﬂ]l? @?&’ af 1%§ aijgﬁl&)eﬁaﬁrg and %‘%%f&%[%ﬂug{l&{ ﬁﬂpe recfiim to

rel@k@ﬂheﬁm CSiichynaiéiﬁtﬂdmcEﬂE c@croalbu&éfnblaﬁtakathd @Blyieﬂlyaane glycols.

psule form usef di | uents include | actose and
[00GY o il iecphesmagahical ﬁwﬁe%t gl BRrRPRSHNE RS (Rjf & vapidon may also be

ad@gﬁﬁ%ﬁpﬁﬁ{lﬁ, éegﬁﬂélalﬂﬁx‘?hen RS RSk 0¥ ?reétg&'hﬁﬁlkﬁl%s hiSas o organs

I'si'fyi ng and” suspendi ng agents
readibsiccesdible by tagiical apgenton, m@,ludlhgdmeasagoblﬂle e, ohd sd@n or the

v SR e 70 BB LR GGTHSEY ELIE PIspateifgt ich of these

archsBrQRgdn@N nay be administered in the form of
~suppositories for rectal admnistration. These can be
[OOpraTmcaéylpnhc;@tlng fortibe hﬁg\@mntwtmhl tact gant beh¢féected in a rectal

suppgsntogg trﬁﬁ At exca'b'{/e ggu&agf etsngﬁ%gr %{uﬂ?téo n’l&oplcally—

traﬂsh@fr&ipﬁtehwxhhyﬁned)beugedt he rectumto rel ease the drug.
ch materials include cocoa butter, beeswax and

["OM y iy PRiRE Applieasions, thy pmempcerHgalraserpiella comapsijons may be
fonﬁﬁﬁfeﬂtlﬁ‘leﬁlt%gﬁﬁﬁﬁlE+t%ﬁtaﬂfl péeé%%r 1513\/ eﬁ %mg%ﬁlﬁ@mb ssolved

adm ni stered topicall rget o
in dne @atmoencartiacs! (thesera lfcaaeploerl adngamndneﬁdlnd gonammﬁdssmfahfs

. by. tapi.cal ,application, includj dlsease of t

invifiondfitide. 50 RO st . Aiealel B O RO i Wfeepetotatum,

pro?ﬁ@h&gkfcéloﬁ&yb)@}éﬂ%ﬂ&leaﬁ&yé)%%%ﬂyi'erﬁrc%ﬂ%bﬁgd feBu18BAE Wix and
areas or” or

water. Alternatively, the pharmaceutlcally acceptable compositions can be formulated in

a suitable Jotion or cream containing the active components suspended or dissolved in one

or more pharmaceutically acceptable carriers. Suitable carriers include, but are not
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[0069] Topical application for the | ower intestinal
tract can be effected in a rectal suppository

w0 ool HE0 on (see above) or in a suitabl e eneneCT/US2003/023950
formul ation. Topically- transdernmal patches may al so

11mlp:§ 18 SRfherdl Qﬁ7@rblﬁ9hr mbRRiaake, PBRIsbibatel ) Setyl é%?ers wax, cetearyl
phar'maceutical |y acceptabl e corpositi ons may be

alcohels Aroictyldaticcandl, wnizylaidobobandwaet. cont ai ning the

00735 . Y6 SRTBRRRS b HRBHAR e Vet a2 Pentiile pdlpliorimaybe

fornill@ed maﬂhﬁednéusbms%ﬂs Ry RBtdn@) pHNueljnietel stddie s, ot
limted to, mineral oil, |i UId petrol at um whit e

prefgr@b}(yo asaqqylpﬁons PR E96§00H @ngdyl@(cﬁd step*dp ydingeeithier stilh or without a
pres%lq) ave a@h%@%eﬁzﬁﬂﬁ@ﬁﬁﬁ%ﬂp ide n%l%rr{%kz@lglt g@tﬁglnn%%% the

vely, ar rraceutl

phaeRPaidally @Bceptable &lﬁmﬁd@ftmﬁb ﬁta@daelfﬁrrm&atsd firt abbmtrh@tt s@dh as
or cream containing the active conponents suspended or

petrgfa@y| ved in one or nmore pharnaceutical |y acceptabl e

00T P SIS P A e o

adrrmlktpredduymasaimemsnbrmmhalaioa Smoh yempbsitiensGl pepbrgt according to
esters X, ce | cohol oct yl dode anol
techBHES Vel RepnEITn St B stgbta oo e a e upared as
soluhbﬁ‘s ﬁ%@ﬁﬁ@%ﬁiﬂﬂéﬁﬁé Béhz?Pzﬂ&HkﬂiBf SthELSINABIe tph QB allhk, El%orptlon
f or mul ate as mcroni zed suspensions I n 1sotonic, p

promaefeisdo enhance foma@aléaiilhtueﬂuqsocarbcpwearEV@mtlyer casventionali ons
solu'bﬁlzinsmrocg o e Jst ed sterile saline, either with
§HSOPA %)?% &fvative such as benzyl al koni um

[00730] OMNi6ke proféiiablyn eHel ph@frﬂaceﬁt@fall@ RBtdpedble ContisRRiont BEthis
pharmaceutically acceptabl e conpositions may be
anePB?WeafPEHUI?W Ar e ﬁtStfé'fu@h as petrolatum [0072]

[00771:1 AR ARG tli&@ 'cb%;g&ﬁqglg %ff ﬁHI% ég%s%ggméﬁ&an%@ n‘?ziey ﬁe%?nbmed

vent1on nay by nasa
withathe carniat aiatemmls tBypedduce a’pompbémms ired ingle epsgage dorm will vary

accordi ng. t tech ues wel | - the art_o
depilﬂéf}%ﬂ&’é‘ﬂ*‘? 88%‘“ t@é?ﬁﬁﬁ%??‘&ﬁ“‘&ﬁﬁloaﬁwﬁgmﬁ}sgﬁ%\% Figierably, the
con@@&ﬁbﬂlsoﬂl%uld'besﬁkﬁlﬁﬁted%m&?Wd@gaéé%?%ﬂwe%h o2l 10@fm;9k£ ®bdy

Suitabl e preservatives, absorption pronoters t
weighitdan o€ thei inkibipt m Hej adyl,lmfsuemdrto egaborigeceaing ﬂlesmdmosmons

[00'@8 51 & og(fl ellliﬁlg %Bqlté,ozd tﬂ%te %glgéaﬁglteln gg%xl%§tment regimen for

any ?ﬁﬁﬁﬁhﬁbh&n@mﬁépénﬂ 8n afvahétly%f fédﬂM@ rlhd:lﬁﬂﬁn fige activity of the
ornul ated for oral m ni stration. 0074t]ht he anount

specHfic eqraPQUusHRMaedothetage. hody svaighti ganeral hemths prxs diehfimseof
adm?rﬁm&?ﬁdraté’\ﬁ)f &c}éﬁ nccﬂ{lg c%ﬁbfﬁﬁh&ﬁ aﬂlﬁhet J?lrigrﬁgﬁ%??heatreatmg
nposition in a sihgl vary

phyﬁelpﬁ and thg sepexitytolf ﬂldpzsﬁcuﬂetrmm beﬁmr@wct I'Thel aioufdoa

of a rrt] IHI stratioon. Preferably, the
compound of the present invention in the composmon will also depend upon the
particular compound in the composition.
[0076] Depending upon the particular condition, or disease, to be treated or prevented,
additional therapeutic agents, which are normally administered to treat or prevent that

condition, may also be present in the compositions of this invention.
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conposi tions should be fornulated so that a dosage of
between 0.01 - 100 ny/ kg body weight/day of the

WO pdvitloiiiar can be administered to a patient rekP€l/Us2993/023950
t hese conpositions. [0075] It should al so be

[00TTIderEdreaambhaheidoB@Rid factordosaper aoftsfoedalis heurological or
imen for any particular patient wll depend upon. a
neu%q%

g@xeyatbvre digpreess @ambﬁ@pa@mﬁf& Witfethg comppendsef thin zenventlon to

a
G AT RGBSR R oo
factbm ieclafle, &€ atriod fimitdd tg aCﬂyhhomﬁeswmaseanﬂdbltche, MAdyimhrliitors

.. 0 thetreatlng physj ci a the severity of

mteﬁ%mfﬁs ciitiaForykenisop éh%le{]‘lﬂ@glff‘é%} rilygple, éﬁéaﬂte-Palflmasoman agents.
[

[Oozmﬂr?qg)@no@ s pirelﬁl l?g‘fje% %ﬂtg‘i" pgﬁr?gi‘mlcﬂldk DEHGATROS! rédo?rﬁnnant or

ar conpound i

genelgepbiysinginsared| @Qﬁﬁblaﬁapmgm agiva o frtite), hﬁpannpglhamate

antSERASE GG TLERTE OEieL T REST s CEP & AebHE Al Fyioxidants.
OOMm rt!)ﬁh%?é}@ﬂnﬁl@s ot a%@ﬁts e DHORAHs bihdls 1n%i’ﬁ@h a9 hlsoBY

al so be pr esent inthe conmpos| tions of this invention.
cormbiBe NG DTG SBOUFHTTATORORT]-0aBBBe a[gem,wpch:@sr Zoloft®,

trophic fa en
Pm? &%;?a%igl neurgfl%? Cahtisi %‘gzarto é&ﬁé Fu%%ga Co%%’e(%s TNF
blogkeys, Me-1CRAD AeH opirieNcjdlephoppiRaydg snakulfukzmsyent i on
to treat neurol ogi cal and neurodegenerative

imgpResRQ oryBRd HPINBROFIDPRGHEWR 28RS SN P KV EosIoERt @Fwlimus,
r b5 o Ao R e k80 Son@oSLa BTl ge} e
azamm;pnrxeoand_ﬂmmlszme anumolrapie faddbe cldr s, aceﬂylahmhhcﬁstermed
bl A B BB SRR o SR ot
and’ a%ﬁq“@kﬁ@éﬂlan entd 80&kd ﬁ)@kﬂeth?gW&h'I&I%%s@ﬁ’lar lik &34 8uch as beta-

pl asm nogen activator (rt-PA), heparin, glutanmate
blogltersa gdoit mmbltmalctmrgmsaMIa@@maémm ochpmmi blogkeragodistating; agents

for PR R BB P eyt BEY R RS ESES

bi gﬁ:ﬂﬁ@dsnﬁiﬂ Wkl densitivets;, andl AgB@ Forl ttdmh?imﬁlﬁnodeﬁcwncy disorders
anti -depressive agents, such as Zoloft(r) Prozac(r),
suchas eRpaR gledinguspar (r); anti-infl armat ory agents such
c [
008 b oLy AR donkd Sl B ot compoitions o tis
mventmmnmﬂﬂdat&rlcamorqzthamﬂxe iamno&upwbelﬂmomaala;gbmﬁcsmﬁmdnechm a
co P COTEAIS e B GHE D £EGBaP Lo ek agent. Preterably the
St o RAARBRT G apeudd 8Ldht APfhl disbbARRnpELiTSns will
amneur otrophic f a%tegr S such aslbg?:sgtapfchol [ nesk@éz;sen Wit range
fromrabori 305 & 10O of tieiapicunt Bomaﬂw@résenmsa, composition comprising
channel bl ockers, riluzole, and

tha%?’%ept F‘ﬁ oH@g{H?rgp]eug&glm Cuvgaeit's for treating

[008%) di A¥@sREinbAs aflbthEaBEboABE 2the PRIsBnt IRV AEIKR klatefE
inhibitors, diuretics, nit r at es, cal ci um channel

adrpingstaringedo amaae@taatadﬁ@on@igmgeutlc agent selected from a treatment for

Alzheimer's Disease (AD), a treatment for Parkinson's Disease, an agent for treating
Multiple Sclerosis (MS), a treatment for asthma, an anti-inflammatory agent, an

immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent for
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for treating diabetes such as insulin, insulin
anal ogues, al pha gl ucosi dase inhibitors, biguanides,
w@na4onHwd i N sensitizers; and agents for treatP@mUS2003/023950
i mmunodefi ci ency disorders such as gamma gl obul i n.
treatif0 QJkethhea%'éﬂpféP %reﬁfng%fﬂlé'{/a‘%&ﬁhr 4ibekaRAU GepRERML, an anti-
present he conpositions of this ‘invention will be
psyahoticregent dram aghe fantoeating diebetepovheteinor mal | y be

adni tered in a .co sition co
© v aRiioneLihinteuus RERE T g utlt B i Bk Bhime spatpyme
t h@md@ﬂﬁﬂi&haﬁﬁeﬁﬁ%‘ﬁb'ag&ﬁhs hdiemadRasd tdzeM@eRith sadicbposition as
presently disclosed conpositions will range from
about 2 50gletdesagedosnn pr separatetp fiom s7dd ermpapitineasdatt of g naultiple
conposgitio onpr|3|ng that agent as the only
t her a%osagefg y active agent. [0081] According to
[008200t RekorNROR dBher ethb&diflests et inidhtentrélates e metndiod

adm nistering to a patient an additional  therap eu%
mhlb}@@ﬁ@%‘éﬁé@l@@l At o 1B A{IQAE RSPl COmQTSHE e peg Of Contacting
r
s 35050 Bl s L SALHRRof s SRLNLRSRY Rpflacgeennting s
compoeat.ment for asthma, an anti-inflammtory agent, an

(008380 r citeaHh S plabiealseilE AgRE Rt St B DS isagion, cell
cultfied 6HSARR Y/ 0B85 Bioptit & Aldidifhl Sbialieq frodla Al@HhalloR bxtracts

treating cardi ovascul ar di sease, an anti depressant, an
thereoft ind ployd.vetiva utdgedecesosernen, @g@n@r ¢ther hody dluidsgpr extracts
the d%tabet es, Wwherein: said additional therapeutic agent

appropriate for the disease being treated; and

[008Ai d Iaeition@TASK-B &irRRe dtivityad @fbﬁolbglcﬂd;ﬁinpleﬁh akedl for a

together with said conmposition a a si ngl e dosage
vanptarqﬁpafp%@ﬁo‘ahlah areknppgrip 9a¢ of éla‘ tetarto Exgplegraf quh Rrposes

f
1nclﬂ¥§é%gpér§ nogﬁlﬁlﬁgc?toh%n Itl[gﬁ&rﬁé}) 0, egzﬁ{ gb&%la%&ﬁ@g %lpﬁ)‘:glcal
spedimbh biotdgegar@iKeldgicainas®ysacti vity in a bi ol ogi cal
nple co r|S|n the st.ep of contacti sai d
[oog31o] dHficOing ewmhmim@ahﬁ%ﬁae%mrﬁ%@s 0 Bthogpt
1nh19ft1n Qﬁ@i@%‘ l&hz%@ a 1h5a1' DR othpERIFRALIRED of :Q@%%ktem% to said
"bi ol ogi cal npl e", as used ferein, 1ncludes,

pauwttalmmmunmof Ehls mmnu@el br compqsmoa@ompnemg rsadtcgmpound

ai ned. from.a m | .Qr .
r008]e " ZRrclrdthp B iher o Fisaf B EiaP i ion i T Eiog Fr treating
or 1&8¢8RRg tHeQBV&rity Of a CISIKEB-nkkidted Hidedds of Eorfditi drdidtaSpatient

thereof. [0084] Inhibition of GSK-3 kinase activity in
compriging|theystem Pt @prw&eﬁng to saifl PRtignd @ cempgitipR pscopding 1o the
Whl ch are known to one of skill in the art.
pre% IFPIQ1§es of such purposes
[0087] The term “GSK-3-mediated disease” as used herein, means any disease or other

deleterious condition or disease in which GSK-3 is known to play a role. Such diseases
or conditions include, without limitation, autoimmune disease, an inflammatory disease, a
metabolic disorder, a psychiatric disorder, diabetes, an angiogenic disorder, tauopothy, a
neurological or neurodegenerative disorder, a spinal cord injury, glaucoma, baldness, or a

cardiovascular disease.
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i nclude, but are not |imted to, blood transfusion,
organ-transpl antati on, biological specinen storage,
wap@4loikogi cal assays. [0085] Accordi ng to anpCTEs2003/023950
enbodi nent, the invention relates to a nethod of
[0088hi biAlctmdingSKadotkemnasitoda@entyihb prdsBntdnRakios Rélates to a method for
conpri sing trLe step of admnistering to said patient
treafine rleSRlNS fherspy ity QY & dispess; diserdei apensiditiasyselected from an
y . . 5 . .
o R S A MRAURY cise O Mo GBS bl R gL
disprdentdiabgtespan dngienicrlisordee, tasom@ithy, v nefirokogical or neurodegenerative
g - 3- nedi at ﬁd di seiase or c}c%rdi tion in a patient ) ]
1SRG & SO SR e BlayFoag Halingtse T f gardigvaseulir gsensenin spatient
in K . .t .
n Rl QAR (i Al puGRAT MBI e prsen
Invaeiien or, compmsisiontheretifsease or other del eterious

00537 Ml LR b S SR b Bl o o

tredtin® dradsseiing MlseVeATY BLa HisSRABYL comtiitib el AMBE A hllergy, asthma,
di sease, a netabolic disorder, a psychiatric

diahptes rAlaeimgr s diseass, Hamingtay vdiserise, Rirkinsands discaseopBiShy,

. l.ogi cal Q r.at ive . di sorder, ..a .
assoia @A AAR, iy oBbpME M SEERIGT SARS 1O REITE's afease), muttiple
sclorasid (M8 smuihary dicstedsed trazha,\8ehi20pHEM4, 3k Rty, bipolar disorder,

PCT/ US2003/ 023950 .[0088] According to_another _
tAuERRBY Al coror prarheral HeRvpdRivE Y AnYospigiad dnfartign esrdismyocyte
hype@frophy’, BhidEa, QftehtRRSRBA %isbRB: ﬁsﬁﬁr}ﬁ' J%réggioﬁ, g%gg}fa&gmder,

d rom a aut ol ne

i sorder, or condition sel ect ed
repatifesion/ischemiaj sifdke namedngiogedticsismsder, @r balinakx iherein said method
di sorder, . sychi atric disorder, diabetes, an . )
COTERIATS a@w%nﬁaf?rg%waﬂ, fenty 615649 ﬁf‘/ﬁeo a ENPYGRTh Prgsent invention
or duEtiRARMER&ES. | ve disorder, a spinal cord injury,
| aucoma, bal dness, or a cardi ovascul ar di sease, in a

[0084L | efecorfingie e graferesdembodimans theimmhetiof the pteseitrigyvention

j ] 0 und of t.h resent invention or
rel%%grrtg 5% ?ngﬁlt lte%gﬁlél g?ﬁ © {658%@] Ofﬁgeg‘?’ di ng to anot her
[008TbodAneutting i endih@SREterredv@BbdiBRNT, @ledheBod Of thePrésRAd

for treating or Iessenlnaithe severity of a disease

InveRUQIIRHISSi O HESH LR esge RS FResE Yesity pf 2 astmdegenemtisper es,
newo8BRLI B orSe di S€ase, Huntington's disease, Parkinson's

di sease, AIDS- associ ated denmentia, anyotrophic
[0092} er Ahothet ®pectio$ theAlrSent inverBrinrrctes telh seise) of decreasing sperm

t.iple. sclerosis. (M5, an injury due to head
mofiHly i et R CAGH RTBRHANE At M S ARE Sgoggomd of the
preeid @@htidn orfcobfoRifion ¢Rrébtor peri pheral nerve injury,

ngocardial infarction, cardionmyocyte hypertrophy,
[0085)au clorem aligmataembadiment, thetmethedsraf ¢lris {nABM)ion that utilize

' | e is .ger reperfusion/ischenia,,,. .
co{FBIERR e oLy LA GRS KL RERE T ons
stefsal s¢pamatdlpadministering to said patient an additional therapeutic agent. When
these additional therapeutic agents are administered separately they may be administered
to the patient prior to, sequentially with or following administration of the compositions

of this invention.
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conprises admnistering to a patient in need thereof a
conpound of the present invention or conposition

wo baneoafi4o [ 0090] According to a preferred enmboRPdTESL003/023950
the nethod of the present invention relates to

[0094]e atTh Rede? kthdt @RS HDnidREcrRY Belelymy be bRk fully Bli8ktood, the
According to another preferred enbodi nent, the nethod

follgyingrxamples arft set farthe At shld g wndsssteas! thatetheserpgamples are for
: ing .t ity of d i _
st EE Bl Uiy BFGE P R BB BRREAE i Byfiapn amy

mareesent invention relates to a nethod of decreasing
sperm notility in a nale patient conprising
adm nistering to said patient a conpound of the
present invention or co A thereof. [0093] In an
al ternate enbodi nent, t?% of this invention
[009F]at Ax uded hereir; oinpHBLCiMathod Hedigriheednat" MahnddAh iseas follows:

addjt.i onal erapeytjc agent, conprise t addi ti opal
st e$°15?mé@bér5a‘fr@i ﬁé%gﬁ’ t Lighiigs? by donea EYPRAETARY-
addslatiRRet 0644 ABCRbhGIARE - aclibfflile] A09PTRALN 1A

t herapeutic agents are ni stered separately they
may becedehiirilé &toatagning 0d % READ avéreld mpmites; hold at 100%

sequential.ly w th or follow n dm njstration of the
corrpogﬁt?%{%e tos % Phinwiees and e sl Gty 013140
PCTYd¢3300 812280 BdnutbH094] I n order that the invention
descri bed herein may be nore fully understood, the

f ol Hlowirag: @R apgmesutar e set forth. It should be
der "X e for dllustrative,.. .
008181 080 bR, 1858 "R AL Rl S fypin
for thiicemipowshitisinnthie lesigiatedHPLEY methsAMPbIBoud DO Rbberd\fecited in the
us?d herein, the HPLC Met hod desi gnated as "Method A"
SO pesiRsPONEES) Hifrfompaund nymyfefs recifeddnclgbipnd, supra.
"Li ghting" by Jones Chromatography. Gadient: 100%
wat er (containing 1% acetonitrile, 0.1% TFA) to 100%
acetonitrile (containi ngBlahptellFA) over 4.0 ninutes,

o Mihst Pl Gltoiehdnncorbcar e bpe o8 aiRiee ! 2
triﬂEJn@‘Mep%‘tl{Bén&nﬁdﬁb/(MB‘ a1 mrh @D A& solifurkl E@BxIRT(6188 ¢, 19 umol) in

term referstpt e retention tinme, I1n mnutes,
ethagpt @0rfel) wasireat¢rbwith meshyd dceterastpte @etdoms, ¢ maneld apbha@ted at

for 2F fl(glﬁ”g Tl%’%gﬁl&dwgy&%%d? C(gl%%{‘l rgtgd,id'i‘l&elaewith water and acidified

with 2 N hydrochloric acid. The resulting solution was extracted with ethyl acetate, dried

over sodium sulfate and concentrated. Purification by flash chromatography [SiO»,
methanol:dichloromethane (3:97)] provided the title compound (0.51 g, 50% yield) as a
yellow solid; "H-NMR (500 MHz, DMSO-dg) & 12.7 (br s, 1H), 7.9 (m, 1H), 7.8 (m, 2H),
7.7 (m, 1H), 6.3 (s, 1H), 2.21 (s, 3H) ppm; MS (FIA) 255.0 (M+H); R, (Method A) 2.578

minutes.

Example 2
4-Chloro-6-methyl-2-(2-trifluoromethyl-phenyl)- pyrimidine: A solution of 6-methyl-
2-(2-trifluoromethyl-phenyl)-3H-pyrimidin-4-one (10.7 g, 41.9 mmol) in phosphorous
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Exanpl es bel ow correspond to the conpound nunbers
recited in Table 1, supra. Exanple 1
WG 20e0iBake 2- (2-tri fl uor onet hyl - phenyl ) - 3H pyr i PETHUR2043/023950
ne: A mxture of 2- trifluoronethyl-benzam dine (2.13
oxgshletider(89 nlard 9 sebl) wag tfeanst deth(t8-18BropylabBné @ thLi 88.9 mmol)

an it (- T ORAhowaatibe Saivent s Svepatsiacs asephgped tree
tinde§ @Htth' t%eﬂ@%h&lotﬂ‘ie%d[n é/ﬁ%[bﬁ elg‘feorgﬁﬁﬁjer wil akLee, %&Hyl%étg{e

and acidified wth I c acl d.
was}e@wleqmamgak}y) Miithi IoN smémnelxydremd@ dvanertand diring) thae étied &yer sodium

sl i Ry HArLEHeR b ARy aBA R ERIOx. oty

acdggﬁgﬁgs ?109)2 f%@d&giot%égﬁg l(:gmg(gﬁsﬂda(@réq @@d’/o é/f%‘l?d) gs bh range oil.

HM&NM@H@Q@OMWZMCQEH S 126, (1[315 361 IJIH)-,7 6HE 1)) 7.67 (t,

=5 p%n?%(eﬁ%é%eﬁay%&@%%ﬁ FAS 0

M[FH)LR MetlkoPAPS 298
( tgro 6- met hyl - 2 (2 trifluoronethyl-phenyl) -

pyrlmdl ne: A solution of 6-nethyl-

2-(2-trifluoronethyl -phe H,pyri m di n-4-one (10.7
g, 41.9 mmol) in phospho%%%j—‘ﬁ%% WO 2004/ 013140

(5- Fﬁﬂrh&lﬂﬁiﬂa@&ﬁ@%ﬂ) [6%¥ﬂﬁl-gf(ﬂdﬁfﬁ139orﬁbthyﬂ§ﬁeﬁ§m ?;rmﬁ&m-m

treated with tri-n-propylamne (16

y“?‘é‘fﬂ}ﬁﬂé’a Amixige Q%thpm-ﬁﬂnﬁbﬂr%@ trrfblos@n@témltplwewl)-pynnndme
tht Kh
O 8 PRES A GRS 4R B e

hea&@bﬂ&at &, 160eK108d fereRiheurt.i @hd yesuliing résﬁ\le&@ail déBled to ambient
dr oxi de, er..and brine, then drjed over sodium

e P DR N Rt DIATP i hea (ML iny Hip BGHure was poured
int& Wa@ngmsédﬁhﬁ%lca%dﬁm ( gﬂ@t@éseadggef %Wﬁle(réu%rg mixture

provided the title conpoun
filteneduriashizigl with weteVRuG BEREHE byﬁm@)ak&tm: EEPIX: ﬁﬁw(&ld theslitle

cmgp__c;}mg&g osiH) 43% 'y%d)g%;’a tfqi?olgf'éH-q@R (590 {pMjSO;LdQ 182 12.8 (br
s, ﬂid) 108 Br s'\/ﬁ{W £9 (2 733,802 (M 777, ﬁﬁ?tﬂ“@?aﬁ)s F1119% (m, 11,

7. 2@ 5mHIch r204-4| GSL 3H)jp;zmj LG-ME B38.65 ki)l ReMehod Af Rig00 enigites.
hyl - phenyl ) -pyrim din-4- yl]Janmne (1-2): A mxture of
4-chl oro-6-nethyl -2-(2-trifluoronethyl -phenyl)-pyrimd
ine (0.10 g, 0.37 mmol) @aghple 4
5-fl uoro-I Hindazol e-3-yl'amne (0.072 g, 0.48 mmol)

6-texgrButylZa (2o triffueromethylaehenyb S H-pyrignidinid-one TAanixture of 2-

o GO SN (S OB LRTRBIRR e BT nd

4 4m1meuhyb3ms-gamaneﬂ acid methyl ester (0.80 mL, 5 mmol) in ethanol (50 mL)

and was heated at reflux for 16 hours. The reaction was cooled, concentrated, diluted
with water and acidified with 2 N hydrochloric acid. This solution was extracted with
ethyl acetate, dried over sodium sulfate and concentrated. Purification by flash
chromatography [SiO2, methanol:dichloromethane (2:98)] provided the title compound
(0.48 g, 32% vyield) as a yellow solid; 'H-NMR (500 MHz, DMSO-dg) 8 12.8 (brs, 1H),
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into water (20 nL) and sodi um bi carbonate (5 nL) was
added and the resulting mxture filtered, washing

wowaoh/ovEser . Purification by preparative HPLC mnwszﬂeﬁozwso
the title conpound (0.081 g, 43%yield) as a tan

7. @c(tl; B7.5HE:, NMRR, 1. 58)QnMiiI) 7Dlvﬁé@ﬂﬁ)4}8z 1121)86 Qabgi IH) 1149 s, 9H)
=8. OHz, 1H), 7 ( Fi)

PpER; B&M%”g 031(59{*;1{) ?tsMewA@ﬁ)% M. (m 1H) 2 44
(s, 3H ppm LC M 388.05 (MtH); Rt (Method A) 2.900
m nutes. Exanple 4
6-tent-Butyl-2-(2-trifl uowl phenyl) - 3H pyrimdin

o G S W

bu?'[lg (24nﬂu&fbﬁ?eﬁ{yy )phg’nr%@?e(@Hgﬁﬁ?xﬁ{g@ nﬁf(dj‘ﬁ%t mﬁ?o 1

Ph@ﬁphf’r@m gxydhdrmdb&llﬁéunls 15Thmnrodawts wentedawith adhetopylamine (0.61

ntr d idified with 2
(-5l nes At Flor AL T b, Wi OBieh wesgmaed by
ev@bfhyﬂlorﬂm@ﬁ aiédtroPed Beee¥REs Wikl tohBne Y Tha k&idddvas taken up in ethyl
concentrated. Purification by flash chromatograp eiw

acqtate,cpasheb sqqaapiallyi with b&\bwémmahedr@mdgsquitepam/bmwdtmm dried over

socfillll_énl @&&% gﬁg B%H&%ﬁé&)@%& 3 %yg dl%ﬁhrgma% yi’ﬁ%&dtgyl
ace%ﬁhéﬁﬁ@sl@ﬂ@)ﬂ’@ﬂ'dvﬁ.&ﬁ&ﬂéﬁﬂe?&ﬁﬁﬁbunﬁ (8 33 (gd66 @7’ %eﬁi)‘lés a ¥llow oil.

1..78
' {0 Dig o Mams 161 @ r(ﬁ{zsg,ﬂ (¢ Wb 51, AR5 (.

T=BoME JED GRS R RS A0 mm; NS (FIAI S SR B opd ) 156
minutgsdi ne: A solution of 6-tert-

butyl -2-(2-trifluoronethyl-phenyl)-3H pyrimdin-4-one

(0.47 g, 1.59 mmol) in phosphorous oxychloride (1.65

m., 15.9 nmol) was treat tri-n-propylam ne

(0.61 ni, 3.17 nmol) an?h‘equr&e% at 110-120C for 1
[6- th‘tB“tYTﬂe(ZstDiﬂmnomaﬂwl-phamlbpyhnndmvagﬂF(&Ht pRazblofdY-

d thr times wt he resi due was

SR 5" ATEEv o+ sBloHen e bk @ saroptthy-
phaNyB gttty 40.08 icde.32 Warhlh al?tf‘ﬂHgJyk-&%lo 5 h%j??ﬂdlﬁ@ ﬁ%ﬁ‘ﬁfne (0.064

sodi um sul fate and concentrate Purifica
g 4% mmelloyrslnaied sppat 168t179TC faxd 6thas. ﬁﬁ)canaﬁtu(glregi)lﬂle was

coo?é'cﬁo }ﬁos\%ﬁgecf ﬁq\f %&m&%’%@ne é’%@iﬁn}gﬁn Boqp%%ﬂ i el gger ?%% &) and

sodﬁnﬁ bicashonate)5 ml.)%hd (ektradecY Wt with IEﬁh,yl dcdvdte ( The( %?nAlgmed organic

1‘]75H2th;1]f2, 774‘&#&) =8. 5Hz, JE

ayegs yege Y e tirpagy it W aisy, once BiEth hmnn e drigaygplsedigm sulfate
and[c@mi:cﬁ{ﬁltahe%g tygﬂgzcgucfg%rw& WAOLAERIAWY pRPEIME FBY E T the
title compound (0.007 g, 4% yield) as a yellow solid. 'H-NMR (500 MHz, DMSO-ds)
13.2 (br s, 1H), 10.6 (br s, 1H), 8.49 (m, 2H), 7.84 (d, J=7.8Hz, 2H), 7.76 (m, 2H), 7.68
(m, 1H), 7.12 (m, 1H), 1.32 (s, 9H) ppm; LC-MS 413.08 (M-+H); R, (Method A) 3.112

minutes.
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b] pyridin-3-yl)-amne (1-3): A m xture of
4-chl oro-6-tert-butyl-2-(2-trifluoronethyl -
W@ b@api4pyrim dine (0.10 g, 0.32 mmmol) and  PCT/US2003/023950
1H pyrazol o[ 3, 4-b] pyridin-3-ylamne (0.064 g, 0.48
mmol ) was heated neat at HEodmdld@C for 16 hours. The
ool e ssolved in

esul ting.resi due was I ssol ve
6-@%?%&-5@#& %F%ﬁ@yﬁEh?ﬂ 7,'3&”@#"35111&&01!% 0 wat er
o ( visofl ' onate (5 nlL) and extracted
t@m@:g}%\?@ﬁﬂ&lﬁwd&g&gpgﬁ@?&me conmbi ned organic |ayers
Towesodutivasifeyclbpropyt mathglkeiond (1688 eil,, 200 @emdl) ihpditindg600 mL) at

0% itk T o S QS B B gy NS 1, 1000 mmol),
theRraB6h @R F itarfilh{T&) GRSRRYFY 1 (&% C@gxg?)qi/‘g %E%@g%(@g?ﬁsw as

el low solid. 1H NWR (500 Mz,
addad)in axpowish fasbionl Ae ré@icdon was stiirdd 0.3 h8dr £td°C dxh. 88 hours at
7..16 2 . 7.68 . 1), 7.12 1 1.32
roclengldist e Ekasod 15° syt LA e vhinay b pine and
ethe, Ruh@ftrated Fn VR uORH DBaA 4nRedihi 340G P3N Owastaan! €

OV%HQP&PW%WQ@ 22=4’€i f | uor onet hyl - phenyl ) - 3H pyri ni di

o TGRSR ) e o e

: mﬁ“ o8 Gl et o A Tt o P o o dhclpiet 5 A ofiShane (600
[rpom temperairesyIdst pigiegert wasteatedwithvraiil ehlogide (222 inl., 230

rorf) e Bl n AL M o 08 oy SRR ol oot wes

ren@@et berviporatorh and theatsiduecooan dzesipefedttWwice. willh®hle@act i on
hrough Celite, washing w th pentane and

gﬁfilteregé W
*  &hErlorrogih g iailwomethylbipheay i 3 patmidin-d-eneper at ur e

f . s ) i i o
ool O B S A 5 BB e
undeg hijtdigon v a@dddrd fdlutionarfet thiylubenaany1benzo9kis& yanatd &5

i 2-dj chl thane (60Q nl), at
el o S A i o 5 o,
thefs Bfr@idnien G2Qaid (78, RO mMBHAd h&ti%%@idj(%ﬁg ﬁgﬁ@%%&% JThe

reaction stirred at 70-80C overni ght. n
reagtipoREdus YW as\hapied at iefink farrfchauisewith sbotirmona genavabof oped

g Gralls DibiolRRSn ppvred e matongl 2geimpe resshing prscipite wes

colleetéd by iltrditorg waehig Wel vedter and ether to provide 6-cyclo ropgrfl—&F(azﬁ

.{1-cyc] opropyl -vi nyl)-di methyl am ne i n tetrahydr
tﬂﬂé’%ﬁ%@lm&n%%wdm-ﬁmg 628708, Wl aitld as alwltiiesnlidfwhich
. R t [ na in
1s at%él%(Fdar% g/)g?fg?fgf;é gé)/rl(pggﬁ'dzn@‘;d (2;‘[%?1&8 é’}"beé)h 1-bgnzoyl-urea (919 hy HPLC).

H-NOGR (5 @nMbrs DMISO+ RIS f1a17 &r 8, 1HOY17.87 (d, J=7.6Hz, 1H), 7.79 (m, 2H),
7.73 (d, J=7.5Hz, 1H), 6.32 (s, 1H), 1.93 (m, 1H), 0.90 (m, 4H), [urea: 10.8 (br s, 1H),
7.45 (br s, 1H)] ppm; LC-MS 280.96 (M+H); R, (Method A) 2.961 minutes (title

compound), 2.313 minutes (urea impurity).
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t hen anmoni um acetate (78 g, 1000 mmol ) and acetic

acid (400 nL) was added. The reaction m xture was
wheanoiat reflux for 3 hours with conti nuous PERDSRNN3/023950

of tetrahydrofuran, then cool ed and poured into water

(1.2 L). The resulting prehpid@te was collected by

@lll tration, washi n% wth water and ether to provide
Q;I'ycﬁ SWWP-YQ-Z(@ rlﬂuoromethyl-phenyl)-pyrimidlne 6-Cyclopropyl-2-

- i 28.7
- RNy BRI BYE (U360 B} e Ry
oxyt:hllohde GHnpBLIAZE mneb]) Rad Kdafdduea ﬂGrBE)PG)fbr bﬁmowm: stIVeR was
bé// HPLC). . 1H NVR (500 MHz, DVBO-d6) 6 12.7 (br
av; apogefiopind gzeptigpgng thrpg yimes with fofgens:f'he repidpg was
0

coo(éél t?@)“@u réfggy I% Setl-e}g rag’%at{a,it’{ﬁa%é@ \gltﬁ éc%fbk})lrﬂysa’n&%tﬁr. g%@mrﬂl%re
waSLt@?«maﬁ&ﬂ se@uenhilt) witRisodilit thicatbéat veiidr amd rihesdriddidvee

sodfGp RIS ki nitstesh P Bis80y BRSrpreosraphy 15105, 5:95 ety
acethtehYxQh&y-6: %gé@ﬂﬁ@cpme‘tﬁre(c%iﬂﬂohm Rt PFRId% | i BV doibiess

r| m di ne: | opr opyl

oil. ("H NMR (GDEbE0MYIH2) Beln}2 jra 3 530rtind 2HD. 4. 0en (1ED), 0.24.(s,

160} 7oy Ol Sl B 30 G2y S5 2 R 25 o5 &Rk s

2000 1GB0D/® QVIRYT) ER; tI%d&PES@BE’nﬁE&@érOp' ng three tinmes
with toluene. The residue was cooled to OC, taken up

in ethyl acetate, treated with ice chips and water.
The m xture was then washed lse uentially with sodi um
bi carbonate, water and b ied over sodium

(Sydlémtopyaquaﬁﬂaefumahyn ) f)j(ﬁﬂﬁdlﬁm -oN-(1 HanBazol-3-y))-
r(gmat ogr.aphy [Si 02, 5 eth acet at e: hexanes

A BHEUraRidt- @fH@roréﬂféomr@nﬁo%rﬁ%tr(fgwmmqhyMe;m)—

AN 3 2020 A5 b Py
heateBneatat 360-(170°CI forf 6aidnrs. e, redelﬁe4wésI codeﬂaﬁltﬁssoﬂvld)i in N-methyl-

nyf@bgmggl(%jﬂﬂ lgglgeqwm‘g' i A 9111%1/ sg)(c)h%rr? bl(carb|c_)?1ate (5 mL) then
fllte[r&i %@l’uﬁ%&@ﬂ%‘va@r e(n% ettﬁérf lI‘HQ e Qﬂ&?é&’ﬂ)reﬁﬁﬁﬁx %! mérétﬂ@frq‘}a@ﬁ were

| ndazol
Combl &mﬂ@omémy@tedp Pupfwatmn(‘t@-ﬂiashfchmamgam [Sp(h;g nyl) -

eI Bl APkl ol 5 s i Sommmim O L e, Kol as
paldWﬁlfo“ﬁdohH6Q{—¥ﬁ\Qﬁ(5(§Ul\/ﬁ{zh@M§O dahs fﬁ@(memmocm}@dlm 8.00

and di ssolved in N nethyi - pyrrol i di none

(d, JsSultta 21 B8 Wéd, d77.0H0, L), 741 dus SH)LheD (tchﬂoﬁmatlél)(ms (d,

s, 06755, (5SAAR, P B E0r ,

0. 9@:@mm)qqmar1d:m g@mm Ve, IUMdih&PA 92D hifdidsh
chr omat ography [Si 0

Example 10
[6-Cyclopropyl-2-(2-trifluoromethyl-phenyl)-pyrimidin-4-yl]-(1H-pyrazolo[3,4-
b]pyridin-3-yl)-amine (I-1): A mixture of 4-chloro-6-cyclopropyl-2-(2-trifluoromethyl-
phenyl)-pyrimidine (7.00 g, 23.4 mmol, prepared as described above in example 8) and
1 H-pyrazolo[3,4-b]pyridin-3-ylamine (9.43 g, 70.3 mmol) in N-methylpyrrolidinone (50
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met hanol : di chl oromet hane (2:98)] provided the title
conpound (0.017 g, 15%yvyield) as a pale yellow solid.

wa kbonB1¢600 MHz, DVSO-d6) 8 12.6 (br s, 1H), ROI/BS1003/023950
s, 1H), 8.00 (d J=8.1Hz, 2H), 7.81 (d J=7.9Hz, 1H),

ml?7). Was Heated3H) 30°C.f661% hourd. ~Thaksidub as c@olé@ disholved in N-methyl-
7.36 (t. J=7.5Hz, 1H), (t, J=7.5Hz,

pyrfpﬁdlngnq)@ p@p.])ed 111t00x1at?rr(}50(2 pq)L) ang sggu@rhlcagliq)natﬁrﬂﬁ mL) then
f11tl%1@d|\@a§§1§%\1¢9h WM Puﬁhca{tl\éﬁtMsﬁ)ch%ﬁa%ggr%hy%?éz, ethyl acetate :

he’Ea@ﬂqﬁrﬂ @PI proyide theitler ¢dvhpomnd r@ﬂtzﬁgl sm @teydl))asmywnum Si!ihﬂ -

VRS0 A PRISEY S s (bk%]spYH) 105 &r ' 650 fn 201, 7 82 (d,

J—%sﬁbﬁﬁpg?gﬁﬁ gﬁz 70@47/ %{%éﬁil o5 frﬂ"‘gﬁ‘%%ggé@ 18, 1.02 (m,

HEG,QSQJ (hetH aipny, GLG—MSEXQ(TI‘DI eMSH)ﬁ]RhC(Method A) 3.412 minutes.
1H pyrazol o[ 3, 4- b] pyri din-3-ylamne (9.43 g, 70.3
mol ) in N-nethyl pyrrolidinone (50 -27 WD 2004/ 013140

PCT/ US2003/ 023950 ) %d at 130C for 12

hours. The residue was cool e i ssolved in N nethyl -

[6- Ey’ﬁlopwmlri’oﬁetrﬂhlmmeﬂmmﬂyl)*llyolm'dilﬁ4-ﬂ]5@ﬂ-?‘¥iaz@lw3 4-

L SIS oy L oy cn

0, T-B(8W1 ¢ axet i
Co?ﬂ’l e cof‘rs‘s%du%d (51%15%’1) N "%"?oo yi ?lg%%fég&%? Péﬂlggﬂ%itg .Bﬁ’"lde

the titfe oqmRopBd (-3, 9@msop5yelmmsmm (HNMR (3001 MHZ MMSO-de)

13.5%62 1 Y0 Boe 30 3Gl E 1 4pf 10 B e 0, Bdve, 1,
7.82 (@ 7=(r8HZ] 1), 71790@1 m), 72@3(1) J_@sﬁz i 1) 7215')(mol@ﬁb i—ﬁt d}@ 1H),

97. 22 Met hod 412 'm nutes.
1 0? ) Bbmg%f@ (FQA)( %3 ( r%ﬁﬁez ANHEphZhY I(M-HyH(]ﬁ & (Method
A)Q7E§hn pyrazol o[ 3, 4- b] pyridin-3-yl)-am ne,
hydrochl oride salt: The HCl salt was prepared by
di ssolving conmpound 1-1 (8.42 g, 21.4 mmol) in 6N
hydrochl oric acid and |ygphiljzing to provide the

|tIe co und (9. 242 el | ow solid.
iyis n@dﬂﬂ@m@mlﬂ@pnﬂ) 3§§]psrl(rﬁms4-on¢JﬁfBu&&egyl-z-(z-

tﬁ%@?}%@ﬁﬁ%@ 35§t pigh4:che s Bidopelldy sl (Bl

Exampie 1( ¢xceptBingtizox@hdpt;6- ?;olg a9<(71m§t l‘lvits.terz 'Ifhg Sréemuoxl ovided the
ttggpoauiy EN By el hos pisacamg olarerielivn HEREUR ERAM

DMSO-
Bgt@ %%2 ik IH) 5 8% r(‘lj f]]}Bo7 7r9n§tt’ I%HI) 7p Seﬁwyﬁl) ? 19-869 I}Q 8123 (s,
1H% 4-80r(en, 1151)511@3 Gidemlylb 4i29f{aid 1H), 256d(t 2H4) 2.36 (m, 2H) ppm; MS
pyrimdin one was
(FL% %%af@‘@fgg&%@eﬁ’@géé %H%VQH}UIKPS Exanpl e 1, except
usi ng 3-oxo-hept-6-enoic acid ethyl ester. The
reacti on provided the

Example 13
4-But-3-enyl-6-chloro-2-(2-trifluoromethyl-phenyl)-pyrimidine: The title compound
was prepared as described in Example 2, except using 6-but-3-enyl-2-(2-trifluoromethyl-
phenyl)-3H-pyrimidin-4-one to provide a yellow oil (0.49 g, 99% yield). 'H-NMR (500
MHz, DMSO0-d6) 8 7.72 (d, 1H), 7.67 (d, 1H), 7.57 (t, 1H), 7.51 (t, 1H), 7.13 (s, 1H),
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title conpound (2.545 g, 49%yvyield) as a creamcol ored
solid. 1HNWMR (500 MHz, DMSO-d6) 612.8 (s, 1H), 7.88

w@ egosabdgo 7. 79 (t, 1H), 7.75 (t, 1H), 7.68 (d,PAWi$2003/023950
6.22 (s, 111), 5.80 (m 1H), 5.03 (dd, 111), 4.98

5.7 dih, 1H)4. 9&(ni&H>t 2.8219, 21, 2469 (1) 2B PprR VB (MB.) E(lEIO’(M+H) R

( Met hod A) 3.160 m nutes. Exanple 13
(Mét%@f}g;\) ghl oro-2-(2-trifluoronethyl-phenyl)-pyr

imdin: The t|t| e conmpound was prepared as described
in Exanpl e 2, except using

6- but - 3-enyl - 2- (2-tri f | udixomptehid -

o B Sk SR oA Sl b

b d 1)-4ndr
Iy iéﬂi(s?) e (0: T ta1d eonfpdind wiiors Uszoﬁs%czr@géén example

6. <570t Wi 410913 b Aigrod 42 bortehyIaMpny D pgengaine gHrovide
S égﬁn(&aé?}lgg%%f%eld? 1 AN PRE Ml R0 d6) 8 13.1 (6,
1Hﬁ QOE.%'((S Sr}gnybo%m 2y r9.47 IiHBTB;t zﬁwgcr wﬁ;%&%pﬁpim;g & 4m),

ﬁl razoI034 b] pyridin
7. 13‘%@ 14 O, AER AR (Hdad HleX T (tz¥d), A6 (m, 2H) ppm;

Miﬁ%@’@%@ﬁﬁfé%@mﬁoﬁbﬁz@)&@wmm omet hyl - pheny! ) - pyr

imdine to provide a creamcolored solid (2.712 g,
62% vyield). 1H NVR (500 I\/Hz DVSO-d6) 813.1 (s, 1H),
10.56 (s, 1H), 8.50 (m IExpmple137 (d, 11-1), 7.84 (d,

ihtMoréBl(Ylﬁl bl p%)g%yn %Ag%rﬁﬂbg%gyl ﬁﬁny@"};gm?%n 4gj8ﬂ

pymzeil@[%%b]mm)dm@wl)-aﬁﬁné H-8): AdolutpMFi-buRB-caherpd A)

ity R G o Bl Do lof3-blmsicoma oy amipeeh 10

0.2 ko i fngthBndt (¥ kL) Ghltetrahydrof —78°
pyr az?)I o[ 3, 4- b(pyr |)d| n- eSr yP’ Y uran 85 ﬁ)g :78Acs‘%afsubtu|bglﬁd
thrqyggh [vgﬂmnon@f(g ptgs2 -To this rmxture was added morpholine (0.05 mL, 0.56

mndof) 4 QRIRLAN GRS e BY [0 4 81 Nsdaldhs Ched PYEAZ0L 213,
at romh hansdratGle 10124 Boeks tdieh ABNEbRA Hﬁ@fﬁh&lﬁleqb)lO@ﬁL %%nwﬂﬁ’) and

bubbl ed through with ozone for 5 mnutes. To t
sodny irigegtoppRorefydade (@ PP Bol 8Aema)) oSreddded B thewtiting eomdinued

;
ancBRAD ALY 1AL QHNP RO EEuIR 8BS T Bl fica
Punﬂtahomﬂxdﬂashmhad)mﬁmgmbhy (3102( Slutkq with 1:0 n28h4nep! ) and
odi u trl?q t oxybor ohydri de (0. 39 1.85 mmol) were

et Ra e 4 e e TRl Bepvidal il pomBRne a5 bright

5% Ey6SAG d
YOl (OROREe P JERAT S (sl HINUIRRSAPRALS fis0-6)
8 13.3(02H) 10t &d1H), @rﬁOl(bﬁsmHhar‘jal(m 1H), 8.47 (d, 1H), 7.86 (d, 1H), 7.77
(m, 1H), 7.70 (m, 2H), 7.14 (m, 1H), 3.97 (br m, 2H), 3.61 (br m, 2H), 3.44 (br m, 2H),

3.18 (br m, 2H), 3.05 (br m, 2H), 2.78 (t, 2H), 2.08 (m, 2H) ppm.
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di chl oronet hane), foll owed by preparative HPLC
provided the title conpound as a bright vyellow
wo y@phiiiac e (0.068 g, 38 %yield). 484.3 ( M-H)PCI/HSNNRA23950
(500 Mz, DVMSO-d6) 813.2 (s, 1H), 10.7 (s, 1H), 9.60
(br s, 1H), 8.52 (m 1H) Ex8mpi€ 16d, 1H), 7.86 (d, 1H),
g 7.70 (m 2H), 7.14 (m 1H, 3.97 (br m
[O%J £y ghol](ob\pngrgorgpgundg WEIE Qr@parﬁqi by pethods sulsstynsiallyrsimilar to

ol e 00 ot ] b Ao

ong 0@ dinaifhekill ol thewitng conpounds were prepared by
nmet hods substantially simlar to those described
herei n at Exanples 1-15, the General Schenes, and by

SRR 2 S LR £,

PYXAZp $,141h]wmdm-:§~w]) amide (1-9): 482 2(M+H). 1H-NMR (SOOMHz DMSO-

ORI TER QR P st . HEE. 3 T .7 06, Y &5 . 1m0,
7735% 113; @/470((% m)mi*rlh(mfiig? 73049 (ni“%x) §1§ZT 4912%5*315&? RB, 2.77
200, iy LN e 138G, 2185 ;ssr(mzm ppn.77
(t ‘2H), 2.09 (m 2H, 1.79 (m 2H), 1.61 (m 3H),
1.35 (m 1H) ppm

[6- (ﬁbgﬁﬁhn%@gﬁﬁ%b YRP2 {2 e roindiRy I phdrybpy PRGN YA R
PY‘W%‘&%?MB“&%&TW@ -J0) 43 MeH).1 “HMRABO0 MEEHDMSO-

2 10..7
d6)]f‘}j§% ﬁgﬁ}ol()'\ﬁz ;ﬁ?@% t 8]%( E}?%B%E%n( ﬁ;{) 7(77587@ 1H),
7.76 ¢m, 18),7.717 0, @H)NT.14 h, 1 IEB %111((511 6?1792 86 (tléH @051@ 2H), 1.15

11 (m 6H), 2.80 (t, 2 2H),
. &ipigom
[6-(3-(4-Methyl -piperazin-1-yl)-propyl)-2-(2-trifluoro
met hyl - phenyl ) pyri m di n-4-yl ] -
[6-((31Q4-M¥ﬂﬁ’i-®'ilﬂl‘32iﬁ'bi’DWrbﬂi’l')‘-'Ziﬁ’(-zyﬂrithﬁ’a@t hyl) Ym?dm 4-yl-

et lepgolS i P -aming A, 457 d w js00 Vi,
DNFsd Zié)léo n. %@21}331(2 2 g}gp%%z g 121{15 %%(H‘?}I@S 85mi3d @%7 77

(mriﬂ{m772(m 3H), 7.14 (m, 1H), 3.0-3.7 (br, 10H), 2.83 (s, 3H), 2.77 (t, 2H), 2.05 (m,
2H‘£6 3- Pi perazi n-1-yl -propyl)-2-(2- trlfluororrethyl p en
BByri m din-4-yl]-(1H
pyrazol o[ 3, 4-b] pyridin-3-yl)-am ne (1-12): 483.3
H NVR (500 MHz, DVMSO- d6) 8 13.2 (s, 1H), 10.7

[6- (Zistpg_ﬁa)zm -B-yb-propyl)-2- (23l’iﬂuoﬁmﬁ&h@hphéﬁj)l)p)&nﬂiﬂni-@lryl}H)H-

e o A (. : 7. 14
pyehfors Pyl fiaptil by fs S, “hek $bo iz, pmaso-
e (oD Rty o - o oy 23 42 PG 6 ATty 0
7.7 jlpy}H)m7dDr(m42§7ﬂ)]'Zl‘lEm lH) 334 (brm 8H), 3.15 (br m, 2H), 2.77 (t, 2H),

2.06 (m, 2H) ppm.

[6-(3-Dimethylamino-propyl)-2-(2-triﬂuoromethyl-phenyl)pyrimidin-4-yl]-(lH-
pyrazolo[3,4-b]pyridin-3-yl)-amine (I-13): 442.1 (M+H). "H-NMR (500 MFz, DMSO-
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pyrazol o[ 3, 4-b] pyridin-3-yl)-amne (1-13): 442.1

(MtH) . 1H NMR (500 MHz, DMBO -30 WD 2004/013140
WEDANEAOD3/ 023950 d6) 813.2 (s, 1H), 10.7 (SPCI/H$2003/023950

9.40 (br s, 1H), 8.52 (m 1H), 8.47 (d, 1H), 7.85 (d,
d6)1393.2 (s7 11712 1(70717 Esrlnﬂa% 974(7§Jr@n1H)281)52 ﬁ)ﬁ} lﬁ)(fmw idhm37.8%, 1m),
7. 7&!(111% tﬁhﬁt’ldy(tm IRH)Y %rlfiﬁmé 1H, |c3y1r26(1r0|2ﬁ)32 47 lﬁl]npgiHb @.06 @a,\2H) ppm.

am no)-2-(2

trifluoronethyl-phenyl)-pyrimdin-4-yl ] propyl } - et hane
N,N-Digreth ? 6L VHz,

Dlvéo d 6534@113 g{g -f gmab{rﬁ%&[m b(]%@*ﬂmwé-lﬁ oy )5£l@z
trl%lf@omeﬁrylﬂ)hem) pygingilindryli-pyopys}- ﬁ&a(lel-l,%dﬁamlﬂe&ibl‘{)d%S 3

oup). b (Go Mgk, thidQdells 132 L b 6, ) o 3, 8.8

(br3, 08, 852 (AN HPPIUS (d 1H) 7.85 (d 1H 7.77 (m, 1H), 7.71 (m 21—1)7 4 (m,
3- MEth%l am no- Zyz Tifl uorondt hyl - ])
1H£3)3r3 rtF-tER, 207 (br yg ) 84 (s, 6 ) 280 (m, 2H), 2.04 (m, 2H) ppm
pyrazol o[ 3, 4-b] pyridin-3-yl)-amne (1-15): 428.1
(MtH) . 1H NWR (500 MHz, DMBO d6) 813.2 (s, 1H), 10.7

[6-BsMettiy)lambho5prdpyil)-3-4D- trnﬁu&%n(dﬂhylé;ﬂianyﬁ ??mﬁﬂfn S-yl]z('ﬁ-l
DYTploL3A-BINThin 1) asbing (F15): 4751 (ot ? K (500 Nz, DMSO-

d6)(5“’1134£§) E'Ygl'?(sgi%/l %1&@‘@6@&@ o 3T Sy PERTSRY () LED.

7. 77 (mylH);rﬂcﬁOr(an}Dr%myfl(mmHD}Z%t(hﬁael) 1.18 @tﬁ)zH§l528552(m 3H) 2.01
H. 1HNWR (500 Mz, DMSO-d6) 8 13.2 (s, 1H),

(m,2E) PPy~ 8. 52 (m 1H), 8.47 (m 2H) 7.85 (d, 1H),

7.77 (m 1H), 7.69 (m 2H), 7.14 (m 11-1), 3.62 (t,

2H), 2.99 (m 4H), 2.78 (t, 2H), 2.04 (m 2H) ppm
2-@? (](}B-Pyl @&dwBpl;b}pymddn-}ﬁl-ylemh}d)v’m(mn')ﬂlmmmdﬂ)yl?phenyl)

. uor f,
Pyt ToshRE A e Bano B Mol a AP, - e (eonp.
Dl\/fsb?d@) &Mblz(s 11—%)%%4 38 (sb%'gn 1%5@436(&%{%37 §5H§d3 1D, 7,77
(m, (lai) 169 (m, ZHBS. {4i(m, 11H), 362@82Hm299m AH)70.7614, 221){)2 04 (m,
oiYskd (M 1H), 3.81 (br's, 4H), 3.1-3.3 (br m

Yoy (t, 2H), 2.80 (t, 2H), 2.05 (t, 2H ppm

[6-{3-[ Met hyl - (2- rmrphol|n 4-yl -ethyl)-am no] - propyl } -

2-(2-trifluorometh

[6-@”&-@\9@1}3@;&1\14-@71 ntlzyi/:;nqnoq -PePPI-2:A B1triflBorerbdtiny I-ptemyl Hyyimidin-
o Ly B A T8 M g o
M}%, E»M&?@ilgﬂ&ms 2 (EI) #9), 10,7 @, H)H) 878 %m(s”m—% H 52 Zm 7ﬁ1)( m48 8 4d, 1HD,
7.8% Q ’1@19457,-782&3* Hig 7(7@r(nm21%,ﬂ) 142(@11}@33 83Hpr s th7)83 143, 3 (br m,

s (P8 A 8 (25 PAS (r, sepph 2004/ 013140

[6-{3-[Methyl-(2-morpholin-4-yl-ethyl)-amino]-propyl}-2-(2-trifluoromethyl-
phenyl)pyrimidin-4-yl]-(1H-pyrazolo[3,4-b]pyridin-3-yl)-amine (I-18): 541.2 (M-+H).
"H-NMR (500 MHz, DMSO-d6) § 13.2 (s, 1H), 10.7 (s, 1H), 8.52 (m, 1H), 8.47 (d, 1H),
7.85 (d, 1H), 7.78 (m, 1H), 7.70 (m, 2H), 7.14 (m, 1H), 3.73 (br s, 4H), 3.39 (m, 2H),
3.21 (m, 2H), 2.8-3.3 (br m, 6H) 2.81 (s, 3H), 2.78 (t, 2H), 2.09 (m, 2H) ppm.
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Exanple 17 K Determnation for the Inhibition of GSK-3
[ 0098] Conpounds were screened for their ability to

WO pvithoi114@GSK- 3(3 (AA 1-420) activity using a BCHOSH0E023950
coupl ed enzyne system (Fox et al. (1998) Protein Sci.
7, 2249). Reactions were carried out in a solution
contai ning 100 mM HEPES (pH 7. 5} 10 MM MmCl2, 25 nmM
NaCl, 300 pM NADH, 1 nM . 5% DVBO. Fi nal

substrate gm&g L5 rb'tnd BhiBRS A% WRKE3 20 M ATP
(Sigma Chem ca ‘—a'ng—gég—ﬁpeptl de
[OMSSPHQS([}B&B&E\)VEBEEEﬁnd&Ef theﬁrhbﬂﬁmd BRibisus A 1-420)
were carried out at 30 C and 20 nM

React i
aCté%ﬁ)X usHe ﬁtﬂéfﬂir% ePrdst snayme systen (Foreetadnid B9BRrotadt Scit h@249).
enql
RO R o8 SIS S B DR EAEBS Bl Frn
MgQg 24treMONhYH 36Q @va A DR 0098] DAT asisly%IdMso. b fl8hbstrate

cof ST BLh e o 535e8 b SS90 a0
i USSP e0B TS, gt FLARE, WL S1 Yk gD

Wefdf@lm%twut at 303G nd 20(M GSE-33:t Fianl édnﬂéﬂtra&h@ﬁ@ endhe abmpdisents of

0.002 Mt M.at 30C for 10 t
heRIRPIEA P %/ym%%ie“w%l?ﬁ 23 Pﬁﬂ?%owgépﬁanﬁénc&%df@WADH 30

7 g/ﬁﬂq:@ﬁwa&glqﬁﬂel Aad 1@I i fg%tm RBGte(deh 9ifogdfls&M conpound

stocks) with he test conpounds in daughter
[0099ht eAn aFspy St(?Oéfdmffeo solwiéen Wwes prepared cdnytaﬂnhg aﬂblmf thé magem‘ts

ent.r on 20 A
hStg&)a&{vlsg%ﬂmﬁér & 8%{“8 P r?g% éﬁea{eﬁquoér&ﬂuﬁ OBE\WIE%S The assay
stoﬂp‘mﬁ’fdraﬁmmﬂKHISEu])Q@G@ﬁcuﬁzﬁ@@ﬁﬁ’é’ 96 Rell plefid wKS 11t the te t
m nutes at 30C. The K1 val ues were det erm neduf rom-t
corppauad @f infergst & finpleancenirations $pahiinig0d102qavice A0 pAM amwc for 10

mu[u%% O%lc%gpg Tg g)?ggtaﬁ?ogg gsefqixgp]ctii%ég? E%ﬁlpggpgv:grfaﬂ] fgl?utlons (from
10 abbvempeser itbad) ass ms@wm& st HBripBhRdTh Qﬁhgﬁ& @Eteé hfhe
Per cent. Neur opr otection OOlOlt]e@As used here

reagan asPaHiaid Dypths pdditipe Ar 20 pheleA TR (fs,naﬂ lsengeotregort 2yeMOf Rates
of BEHoARAre %Siafr%:tdgf ngeacl{/lgﬁpr g{"fgg\? ibes pec S Hidk Ip PlEYaek @nyvale,

and is calc

CA} best10Gamutdsra0 80U .- TRDX; Valukd WeE@@el&%LnJchfr@mﬁﬁ@Fa@é:&{ta as a

descrj bes. the procedure used to induce experinental
function ofiphibitgy concenirationeoxygenat i on i n cul tured

100000 OCEURAb A E Ao Bl S TS N W ARShER 4 ¥Pvatic™E tess

than 100 nM using the above-described assay.

Example 18
Determination of the Percent Neuroprotection

[00101]  As used herein, the term "Percent Protection” represents the percentage of
neuronal cells protected against ischemic injury (OGD) and is calculated as:

% protection = (test-OGD)/(normal-OGD) * 100
[00102]  This protocol describes the procedure used to induce experimental ischemia

by anoxia-reoxygenation in cultured hippocampal neuronal cells. The neuroprotective
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effect of test conpounds is eval uated agai nst
i schem c-induced neuronal cell injury and cell death.
WO 0®108j140The fol |l owi ng steps were perforned prPCFUSH03/023950
the day of the assay: [00104] The LoG Neur obasal
eff¢dt @Gd&bmnﬂmamﬂk iscovaluaied agiinstididenebasiabed Malidhal cell injury and
Cléili itrogen Corp, custom zed order) plus 0.5 MM
se, 0.5 nM L-glutam ne and 0. 25x

“"ﬁ“%]oi: e e D S L S T R

4] pr EhQEL:}QG’ermrab%d [LoGtNeurolasaldont ainsiNaG Neuf S 40029dium
U AR A A AP S
0.25ke PRSI BRIy g\o ypltet ﬁibrﬁ@&%h ﬁ\@/fh{y?ogen%&%%%%rplght

with 2x B27 m nus suppl enent
[O%Q%hngmB?G-I&@ommmaglm aquilibratealridl ti: ®Ewmal incubator (5% COy)
OveP gh{:l I'I'in/ Streptonycin] was pre-equilibrated
rnight. [00107] The follow ng steps were perforned

[00110@] daly thé nbrineal assBtor (S9HT0B), N&%M@M@?@@LN&IE&%WBWAO

enoved. from the hypoxic chanber, and t medi um

COI\R%ES &P‘g‘ﬁ bpsal mgRIRENviirpEem Gom G #1231 03049 with s sza mmus AO

I 0 r obasal./
S e CPRE G L 0ase P bl i R AR R
Penmlim[ﬁstmptwmycﬁn] Bﬁgpmmgmﬂlbmd m(elnlilghﬂ; rogen Corp Cat

504 and 0.5 ut.am ne] was aspirated
[00?3‘@ fé’ PYVing stens gtere R?f‘?@ep thg ‘é%yé’fdg‘i’ ?ﬁ@ai?he vacuum

[00POBIP LI NeusdHakAl lnfedfllr@ $%s RESE W Frdth Prgetf%% n?l%%?ﬁﬁﬁutand the

(500110] The pl ate was washed once wt ose
me 1p@ewgggthlqubble4)w1thp}0@5@Ne or F0rminutdseo ﬂexbdygwmgcompletely

1003053, & T SR bas R e esont bGP it S an

NewoRsxl BbGum| WIE lilszTh@ppl@fﬁé&r(ﬁwﬁtl&ge%chiﬁt%t F17300- 044) and 0.5
]g tll al culture) were replenished Wwth ~deoxygenat ed
nﬂ»{ YRR Fea psRittgd frose thegsilp it eachd2ewelhplate usingahe vacuum

cells were prepared

uni\%\é’g@ Shegh?gﬁé’s g%ﬁ%@ﬁp@ﬁf%&a&ﬁ%n NY, Uchida K, Zhang
[001;10] G’Em[plﬁat@@as @&@lﬁﬁﬁ)oncé/ﬁﬁmﬁmhﬂ of glﬁ&%lel‘ff&gisis?a'(plq%@ prepared

r.al ce sel ectlve changes In oxldatlve stress
fro Y B Wi ¥R SRV 6 i Tl GLRMERGE20 8 M MESy, 1
mMN@Hz'!F&, 368 Iﬁlemaﬁeapqmggn n%l%éad&{h@bﬁfﬁ}s' y to each

3 concentrations o ound us pOSI tive

[001;Jdrlt r dihe newxsins i(H0-1 1 ilgylsifoan amuamuuuma; memmﬂl%:nmm&)wuh

ceofyBRRRY S D RO BB ST LS SOTEET L S e
neutomal dels epopieparell abiRding &5 Pak N Galifhdin NE RN 78R ¢ 1,
G1bsc;n GE. (2:(3)80) "Metabolic impairment elicits brain cell type-selective changes in
oxidative stress and cell death in culture."J Neurochem 74(1):114-124.

[00112]  The test compounds were added directly to each well (3 concentrations of the
compound plus positive control, each in triplicate). The compounds were dissolved in
100% DMSO, where the concentration of DMSO never exceeded 0.5% then the plates

were placed in the Hypoxic Chamber for 5 hours with the plate lids ajar.
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WD 2004/ 013140 PCT/ US2003/ 023950 [00113] For nornoxia
controls, pre-equalibrated nornoxi c LoG Neurobasal

wore@itiomi4nas added to each well and the pl ate PEpUSHE023950
in the normal culture incubator for 4 hours. [00114]

[00%13¢ ; thmmnmxm‘colngpbxlgla quhllg)re@ﬁfﬁb?ﬁ@xﬂﬁﬁ(}al\l éﬁﬁrﬁl?asal medium
[ a an 0 new oOXx enat e

wei 8o, chei? L e s soean o Toomag et ine sk der 4 hours

[ooxals] ARROAYOERY ﬁ%dlﬁag tﬁ%ﬁ@ﬁ&h&%&* QrXfu?@/%%}e.}gzgeicbgﬁ; and 2

medi um overni g In tur I ncubat or
mlgoh ngyy pmygen@ted éme -ef@0ibt&pd) Theursbayel/B2HEA O RRROMATED At Well.

ncentr at,i. on wer.e .added, back into the
Reg’g‘r{g%él%tsg H?f’%%“ Wap pehicys, ‘%Yﬁéa%%méglum Qvespightin theculre
incubitbt (3% 019384 OF) drra S, 95% 02) and reoxygenat ed

for 20-24 hours. After reoxygenation for 20-24 hours,
[00(1% nuhbe pame@‘fesq donpopedsy Witk san@tlmcmndmlﬂaUmsngerb laédeideﬁdck into

bed
the o e s s PR B e e el Sl ionitoOre GO
O, pathrevrydensitd fhie012 vrlrd. Rftat ﬁﬁxy'_lcféﬂﬁhérn%r D691 YR8 rs M rumber
washed once with 2 nl of HBSS , Invitrogen

of i pruresiare gqupiergising the ﬁ?lémkﬁé green {BOre8RBee et tescribed
belg@ch well of the plate was added 1 ml of 2.5 pM Cell
Tracker Green ((Ml ecular Probes Cat # 2925) and 5 pM
[00%61: hsTh@@asltmgfduUmeemhnm whsepirdied SNy e4thiwell 51B8S12 TRf plates
es_were S?li‘g aced. in the dark at

room
anq R 5ol e ViheQofetite 3 mlip A coHh e Grttiragen Sorp, Cat

#1%@%@%9%11%&{3, #-socof HBSS. 1 m of HBSS was added
to eac well, and the nunbers of |ive and dead

[00A10lor eEe earh wal] dfshewplate wanatded 1usl of@.TeM Oell Tedckyr Green
t ' t 0118 ds of th
OB To0h 3083 T A TR b potein

HBS8I (e phiteswer3Wién pRiBRh GbUM Sdb8mGERBaE r
Cecl uston Nodel, (MCAQ [ 00119 FoGmiiehBatie (4 {Silinutes then

the pjong WGEFyW@@Pé Ope! VeitfS macpf byl & HBSReivahiddgd to each
NC) . The. .
RO O S RS LB g e i o

~aut®matedumhgagsyslmﬁ week on a 12-hour |ight/dark diurnal

all oned free access to food and

(0073l C‘fleb‘{“z@e PIStERINYAAtOR WeaP famidds havet Gopisction value
of us@f. to block the origin of the nmddle cerebral

artery (MCA) were nmade from 4-0 nyl on nonofil ament

suture cut to 25 mmlong segnments. The tip of the

suture was rounded by exBosure bo heat. To increase

t he

Middle Cerebral Artery Occlusion Model (MCAQ)

[00119]  The animals used in this study were male Sprague-Dawley rats weighing

between 270 and 333 g (Charles River, NC). The rats were allowed to acclimate to the
animal facilities for at least one week on a 12-hour light/dark diurnal cycle. They were
allowed free access to food and water.

[00120]  The intraluminal arterial occluders used to block the ori gin of the middle
cerebral artery (MCA) were made from 4-0 nylon monofilament suture cut to 25 mm long

segments. The tip of the suture was rounded by exposure to heat. To increase the
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-34 WD 2004/ 013140 PCT/ US2003/ 023950 effectiveness of

the occluder to block the lunmen of the artery, they
wowere/ocaai ed with a 1% Poly-L-1ysine suspensi PCT/E82903/023950

dried for 1 hour in an oven set at 600 C. Sutures were

effgativehess efl tHerconiuBétielbdsck the henet dfl tRe aﬂt&% tﬁ@ye%feadoated with a 1%

ents were, utilized as follows:
PO%’?‘?'?Y%WP%{OP&%%M@H BRur die an gyerspat @atc SyBgFEwere

purcRiselt Mﬁt?h'élon%&neﬁzﬁge : é%%hE%‘l ?ea%%]ﬁ? WeWﬁtﬁlzed as follows:

purchased from Si
M sdoud.i3, Smphﬁngltgmzehtmatchlmdéf @f’ETCf@ertﬁﬂBSm Ifaa#56K1435 and

245-6 S _pu d from Fisher Scientific

M ddl 2‘?%‘9&%@’ Gﬁ #g%%ﬁ Wefeurghages m&lg%ghﬁmwh@ed& Louis,
i n- howg®sodti. The ethanol, Cat # E702-3, was purchased
fromAl dridge, MI|waukee, W. [00121] The

i nt Qﬂ'ﬁf@ﬂ?ﬂ%%lﬁigwffer fehath éaqg%sg%rgegr al ggﬁasg& ?1]8}‘11 Fisher

was used stanti a as descri y
St rokéS,CIéﬁmﬂS&QJMICM%@Wn Vhe left external jugular
vein was cannul ated for vehicle or conpound

adnBniBerdidtilled w0k HrodRehel-Boddae rats mai ntain
hydrati on during the study, 5% dextrose in water and

| actatEe diangk Cat # B702I30W af Euﬂ&has%a%}n A’ﬁfrﬁiﬁg rﬂﬁlﬁ%ﬁﬁee WL

subcut aneously in each fllank at 10 8 hour$

[00abijer T@%Qrahﬁ%%htuﬁé&%d]%mtfo Eerbhil 4 ‘HBQ‘

inclusion criteria (neuro ogl C score
subsianiiallyaasdeecrited by I®)ngamt al.y $tnoken @ swwl%@q,u@m 1eaﬂ external

t_ to.th d.t t t
Juggfr%%’&%g WalllealRude O raf b lﬁe,orgrgg}PQHHEﬁ migistERghy at's to a
[00p22]t | CTd Bélp GO’} mMBGIFhFRAR (ﬁ%n%@ﬁé"stgﬁy 5% 98&5)%% in water

Treatment with congound or vehi cl imitiate
anda¢tated rigpers splyHon (3ml gach) W@smm@rsume@udymmthﬂmﬁ at 10,

faﬁ{MEgSmE%}‘tEr A,%kgurs by constant infusion using the

e rats were anesthetized briefly and
[0012 | Ryus ﬂnat mat the tiitiaMaslusisp oS @eia (héthSlBgidal $26redSHd body

nec L The bol us dose of conpound or vehicle
remiggtrs 735 5t CF begioariemizae by spaenEn T5HBpmoRIdo ot vohisleds
T che
con%pdﬁhﬂ %ﬁ%eh@%t%ﬁps ﬂ'ﬁa {/Hagﬁjél is@i{é@ﬂfeab%&? a%%{oaa :ﬁgcular group

back of The rats
wa%aitemalt@h@ch/éaﬁ prepared fresh daily using a vehl cle of

ou{ 24 SRR ARENRbo & YTt LU SRS o
houfedftee MCAE @ coni#fued for the next 18 hours by constant infusion using the
Infu Disk pump. The rats were anesthetized briefly and the jugular catheter was exposed
through the dorsal neck incision. The bolus dose of compound or vehicle was
administered and the infusion pump was activated 5 minutes later. The infusion pumps
were attached to the back of the rats by a jacket.

[00125]  Compound solutions were prepared fresh daily using a vehicle of
water:PEG400:ethanol in the volume 5:4:1. The groups and the doses utilized in this

model are set forth in Table 2 below.
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WD 2004/ 013140 PCT/ US2003/ 023950 Table 2. Conpound
Dosi ng for t-MCAO Model Bol us Infusion Bol us

WO pfoysiamr* G oup n Treatment Dose* Dose ConpRCmtiS2003/023950
Conmpound (mKk) (mg/kg/hr) (mg/M) (nmg/niL) 1 12

TMERIC! Cripa roco 2 d 35 14 21.4 21.4 *
us i 4-9031an rm riInfu3|on Rate of 0.21

nL/ hr and |l nfusi on PurBdlion of Ink&idour(s. BOWL26]] Hh&ion**
vGiroue | of |i Tieatmériton Wasedeter mpggd by CBRGBu! ¥SthSound

of 7 consgcutive 2, Ggant!)i tir
cnloridgs( 'Véh’i,clét ai neo S]ggC[I O%E{Sgh?;da(nuu%muu uigimL)

ar o 410996

B DU M ool e A ONTY A9 ol L

ree 'UCl_y\. Gt ter ats
|at| on and decapltat ed. The brains were
%&’%@ 9%l t he cal vari um and pl aced in
Y Ofk%%kéﬂéhr@@dtlafusion@@a@n of l&rhaues bath for
30 mnutes. Coronal brain sections, 2 mmthi ck wer e

7! 58 Y3 By Tt el &7 comemive
2, B,htiphei G traeURCChl6r BBE Oy stRfed é@bﬂéﬂs%n@a I%Zdlﬁlgatlo-[l-r& the

stains viable brain tissue red, leaving the iIsc

progedure dgtcribed bpBsrersewetal oA 88 iraerviays pfierayI€A, ithe m@s%vere
r.oml i ast 24 hou
Sad?ﬁfét? Pg’ dr@]}éz ag@ﬁg%{?g a\%grdggz}pﬁtg{e tT\R/le &ﬁn}f werg g;‘)’é: removed from
thesabranfammd pld2ed 27 indhadus |bbdikei‘s oREhitihEPBISdh AR Gedadh for 30
sect Egconsecut ive sections) were captured

MifIEs. t ‘Prl"?al R 569&%98&@ bR ysresdbraing esinge bepinmgirixedlicer.
Thé Bt %quﬁkewé&gﬂfc% belel 5@?{&1%3 c&ﬁtﬁlﬂ%ﬁ é[i’li‘eg%lePBS for 20

anal ysi s progr he area cortica
Hmelwfﬁ wST °4t. eETC\msnsauable b tisstie nei faaymg. thel isehenm‘c ar@twhlte

e _was cul at ed, us t he | owi_ng
Bt Bt GEre i @o R 7 L ap e bRkt o astia dangdenst 24 hours
at 45’&1‘ V\Aﬂmhdes%@ho@e&éfe@l@l}lgé@@ltﬁlﬁtﬂayk Bpidcatkigsal and
ntral ateral hem S@Ehe“ ¢ volunes were determ ned

[00§ A anri}lahnﬁ;;éd\Ta] Ftained b@mtlmsﬁccahmu‘ra\weﬁchms) were

oA b A AL O L S
wetg] 1m]pdﬁteld irmo IHIeabtlhﬁgé ﬁiﬁl&s@ﬁroﬁgﬂ@n I BhSare Bf ¢RHiER q’nf‘aﬂ:ﬁon (white

gs)/Sl S. 8128] The _neur ol ogi cal function of the
diafmagasereds The infarct wguma gvay 2alsplates usirigrthe following

nl}.{gﬁp using a scoring system descri bed by Bederson et
al . (1986b). The score ranged fromO to 3 with O as
normal and 3 indicates severe deficit.

Infarct volume = X infarct area X 2 (the distance between each section)

The total ipsilateral and contralateral hemispheric volumes were determined similarly.
The volume of edema was calculated by éubtracting the contralateral hemispheric volume
from the ipsilateral hemispheric volume. A scientist blinded to the treatment of the rats
performed the analysis.

[00128]  The neurological function of the rats was evaluated at 2, 24, 48 and 72 hours
after MCAO using a scoring system described by Bederson et al. (1986b). The score

ranged from O to 3 with 0 as normal and 3 indicates severe deficit.
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-36 WO 2004/ 013140 PCT/ US2003/ 023950 [00129] The
neur ol ogi cal score at 2 hours of ischem a was used as

WO pasilen criteria into the study. |If the rarCHUS2008023950
have a neurol ogi cal score of at least 2 or if he had a

[0&1281 e Thé n@yrologioahscosd atrd Iairesf ikdhemii has ﬁidélcb)é 1nd?us1on criteria
o the treatnent

L N TN ORI T A
of Bl Mas%@i‘ﬁﬁh@t%d Erofh e 'E’ﬂ)dg ﬁs&?éf%brb?%dgé At paatglenﬁgroup of

for phar macoki neti c
theprat, padorared th@nmmkglcat t:‘eiluamgs boI us inj ectl on. The

h h fl Bl ood
101307 . Bl Bt (3o S abBTsa drase edet fonPhopmasginetic
an:;(l@s@atl'ﬂ-mﬁﬁmcdnﬂ)é} 4§ 306ank 2b Bb&Ys a%t%lhﬂhe B5ius éM@étﬂ%[ he rats were
['ood “sanpl es

gauge butterflﬁﬁ i nfusi on set.
l1gwgf @neg glizetgyitnisailaane s Blaodtwaswglldddd 1nrhe@amlzdsd)lﬁlug@collection

tub;gg' bﬁa@ %ﬁ Cﬁlrorn§ ngvtgr?ag va{:nel(tjsgltgg%%abel ej‘,wlt uSIOn set.
Thé blfuod sahples Wik Spuntfoed hﬁﬁlﬁes\/gétﬁng‘ €6 Iﬁﬁﬁ?ﬁl@@ t Tﬁeeﬂa@fa was

ion and as much bl ood as possi bl e was

CR i nhgl.aﬁ
renyyed; Rlargd iy labsled; vials pudhetpiedat 2R € ibladertzemas put i nt o
[0015BR! 'S&%Ht yRAEOUEMERD, HHAER W I eepg_\éﬁq hfsﬁ%e;g[qyogoz

| asma was “separ at e
mhalatlm@@m arsmructh)blosd as possible WA d>1ngned B@cérdlazﬂ@an&h@s mhe blood
in |abel ed plastic tubes and

Il ect ed
waé"'?\?t rnitg hgsgnrgzﬁd é?qogl cgﬂpqtggztgl?es (P @@fgmmtgf ablegma @/g[s separated

fromith |

roﬁtﬂ glr%g? 8? génthh%a'uﬂﬁ af @Gooﬁlgﬁl%gg tn\%gg%ﬁs %llljé‘ggas ﬁﬁ 81 Idisma
wag ?‘ggt?tﬁérﬁla@ﬂdn yb@elﬁd@lwpﬁmdd Sl;oretdvan -208i0 @ich freezer.
[OO%ZL;Ide@tat%stltc?lt A3l 51s-|%hag &%’Iﬁlg%t I Crp& ?nnal %\/ SIS kgdbfttemperature and

rol ogi ca

bodyrmélglﬁlbfet 'Elneth@l a¢tdclahfd peasRat
we s sgsgnt g Cormeby LoP Bty

hr eatnment _with a conpound of fornula I
Stugeti sd-test+ Lhe wiesighical Wéyswequh@nm@bgwel scarerveaiutring dy non-

parizrﬁétﬁﬁ ‘éﬁal}@% u"ﬂéﬂﬁ&h ﬁrerﬁ}ﬁ&lnte%fas trr[e focal stroke

e conpound ed group (88

[00833]mBredtainawith glbypsinghbf fopdilh I7£ﬁﬁ1nfs@é§éﬂ36 h&tks lafter MCAO,
total .infarct vo] une. as conpare to vehicle control

was \ﬁaﬂgef eoc:[]vmreduﬁ]@g 1@@{yi)volu1p'}q:§hl(§épqqe&gf transienefricel dwoke geigure

) bR AT e 8 (Dl o

redyction iptotyl gryfzrct plumregs copyp@redDGthicleloaabh@n g -+ 1t dnd,

| | (55 12 mB ble to
o AR Bl UL R e I it g p 325290 mm)

wasaessomﬁagmﬂasaﬁdytreduoeb b9 88 7cahgaald t@lﬁ@veméé cBiffiv] 272+ 22 mm?®,

Finally, treatnment with a conpoun

P<0fQ98|1ﬁ1 | Téreiltrrzeﬂwﬂiz@ Germound efitpsmulatiNg5 & mmh )o»fasaﬁmm
si grﬁf?éaﬂfﬂ E&%g@ thé&%%ﬁetﬁﬁgﬁ@ ! ed?}y 8257 ha% c\égarfalarceld%o %gfﬁgfe control (146

+ 13 mm p<0 0001). Finally, treatment with a compound of formula I (21 = 10 mm )

reduced the amount of edema formation by 79% as compared to the vehicle control group
(97 + 10 mm’, p<0.0001).
[00134] Rats treated with a compound of formula I demonstrated marked

improvement in neurological function over the time course of the experiment (Figure 2).
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[00134] Rats treated with a conmpound of fornula I
denonstrated nmarked inprovenent in neurological

wo eoveviamo over the tinme course of the experi mePtT/US2003/023950
(Figure 2). -37 WD 2004/013140 PCT/ US2003/ 023950 As

As @YY 18150&1% BRI iRtih&6n (St{}ﬁ)sin 5§ ?Eifﬁﬁntcﬁn IRt ind

significant inprovenent in urofogi cal function was
neuobygeral Boctinn wae obsamyssiin dhet cm@mo&ldd treatep gamipcsrpaIperetto the

vetip S EuitElang (£ %7 B1y 2 Bl iopdlyhip<ouy, pitppesfigeica

scort @F helrhi@ e dWitNcRFTRAH REntERBE kM HBFtoVO sé THA BY 92 ﬁShrs after
that by 72 hours after MCAO, these rats were able

MCAGh hesoratswvere ablg to fangionithiittie og ab metigrablecdeficit| ﬂin contrast

cle treate
the &e%lcle %éar%%% Fa&? %‘Oﬁve Ern& 1818irov§}nep€w 5(“0 glﬁ%ﬁ%ﬂ%lgatth&o%hout the
t1mdddﬁﬁeQﬁm§©(Iﬁﬁnhhﬁ experi ment. Exarrpl e 20 Ani nal Mbdel
for Anti-Depressant Agent [00135] Conpounds of the
present invention were assayed for anti-depressant
activity in rats by net stantially simlar to
t hose descri bed by Porso%%, et al., 1977; 229:
327-336: Bour i sinibal Muoudbfior AntirDéhessamchpent 990; 4:
n Rats ression T 00136
(00135 < QP@P&%{{%# tPﬁP’é’SWé&Yg’B‘é WFred’;?F?Yﬁaz?l) ORI Activity
in ra‘i‘@ﬁﬁﬁleth-gﬁ§ sEBLEALLRP s&mar (BRI dés&ab&ﬁsmpdﬂ u% : %t BL977;

defined as that time during which therat made only
2291 Fos¥36: Bonrimdll. BodgmnhreRertecolol 908eh: 4%-64.head over
the water, is manually recorded. In a second trial,
on day 4 rats are placed again into the cylinder, this
Swiinl Taat fnoR ath (DepEds@sh Teshymmobi lity-tinme is manual Iy
recorded throughout the entire trial. Trial (initial

[00136] o] Ratsjaye plavsd i tgansparenslyinggrdilled with ya@RA’ﬁls@duratwn of
mmﬁ)tb lﬂk gglgﬁﬁ% ié%g ) e %ﬁnegl:ca@?ﬁaq t%r%r dl.}]ﬁ%g \%l%’ {h%sraf 1%5(% cﬂ’lly those
mm(nml Iﬁiﬁdjbﬂrhdvte;txehtsrt&)(eepiﬁ liené dvarsthé h&ter i nadully fecgrdadhi Tha

t he .rat de only those m nimal body-nmovenents to. keep
Secqngéﬂﬂe% da 365 gats P‘F‘i’dﬂ%ﬁ@égam igo ﬁléf‘rﬁyé!nﬂ? thig Bmgder S mmutes

_ wthin a

TRl o] R e U Bl T gt b e

sub-periods within the 15 mn. trial: 0-2.5 mn.

i,. .. Al he begi nning of the trial), 6.25-8.75
—ﬁﬁiﬁ@%&éﬁe&ﬂ actly in the niddle of the trial) and
[00187] 5- U diyUbRE (adtarll B8 (RARYY @t@ﬂnof6d~ g0 gh Fiedd ﬁlace-ﬁrfbﬁ 15

procedure _has been previously found to represent the

mingig$ e 2 Sylingders dherdwedon akimnelilinyEammebdiiy o), deﬁned as that
time &Hngewljin[:l'l e rat made only those minimal body-movements to keep its head

over the water, is manually recorded. In order to test a reasonable number of animals
within a day recordings are restricted to the following three sub-periods within the 15
min. trial: 0-2.5 min. (i.e. at the beginning of the trial), 6.25-8.75 minutes (exactly in the
middle of the trial) and 12.5-15 minutes (at the very end of the trial). This procedure has
been previously found to represent the animal’s ‘performance’ as displayed throughout

the entire trial.
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-38 WD 2004/ 013140 PCT/ US2003/ 023950 Trial 11 (second
trial): [00138] On day 4 rats are placed again into

w0 b@4oydiender, this time for 5 mnutes. PCT/US2003/023950
Immobility-tinme is manual |y recorded throughout the

TrighHi(sesond frigl): [00139] Cbnpound treatments were

[O(ﬁ%Eeng) 5% net h | cel | ul ose (Methocel) and
gi v Ina(}alyy r@@rﬁr? Rlﬁ‘fe Hgn qylndestthisdimesfos Sipinttes
TmeeBilit i find %H’lhqallﬁreg&)de@fhrg%houélgktehﬁred[ﬁl{l o trial 1),

in the norning (around eveni ng of days
[00139]1 3 gampounditredtyents avere prspordetion OﬁP/afnetHyldeﬂﬁlod@Wéﬂlocel)

Tr. t t t hi di ad, we
o8 BBk, 5 et o R 0 of oy
1 (theklay betRe 1f, &f fHeRE&ning (&1611{;’& 08: :00) &-ErdOébeﬁm fﬁés?ssz and 3 and

treated with Methocel or 15ng/ kg Deplra
exacpiiLhowarias ta &ial dbienday 4br5ﬁ§9tw fwﬂlettlwoefatstvaﬂﬂma djad were

t
s St g PR SR RBIAR P ok BB BB e e i1
Graups pheatatreated meneth@eaﬁplﬁn o A, MRtkpiMaAiR E(EMI) eIV as
Pr e- pulselnhlbltlon o? Startle Pl)

n? ?y zophreni a;
contg fﬂ&’ Itiye standard sespestivelst or gating | i nked with
[00946] UPEbRPSudd R
argjng sch?z%phr emeg&%ég?l{]lgg&gm BQ%QE%"}H?gOlSﬁ%wB{mSWeWm
actigityin the abPP¢ jnodek i npaired in schi zophrenic patients.
Pre-pul se inhibition occurs when a weak sound
precedi ng the | oud acoustic stinulus inhibits the
startle reflex. PPl is cgg%%rﬁd a test wth good
predlctlve face and construct validity for
QA 1 ophnis eipuise dolmbitioh of Stavda (BRIE,

a . vai abI ) sychotlc
[0014;1] ((:% ozari P!f% {“*‘5&“&“’%%‘1 1%%8‘? 3’1%%“ mS i pilentign and
cogﬁl410dop eoinnen&nivhg Eehiz6 et Patfendy) @r@fpﬁlgetmﬁi&hxn of startle (PPT)

enhances PPI response in aninmal nodel's. [0

is irppgired 1a &% lﬁ%%hrﬁrgg pafienisd Pre-pulsh @1&1b1|t1p@ WEIYS Waﬂm e wveab yound
predBidpasls loﬁ&%ﬁﬁﬁt étl‘ﬂiulh%/s 1f1h1‘31t% ﬁ'{? ar?l? egd%?f {rslﬁ;gmmdel%d a test

Spooren et al
witihgendoprygictiag, ot aaid@bnslnlct:vsglidnﬁy&ﬂﬁﬁcﬂalzfo@ﬁ&ﬂiaor 5
I St..2- et h E§gg7henyl et hynyl ) pyridine in

(0024 39351 S, clgpa ISrﬁ@Pmn@g@aﬂmwlammm@gyl
B

o e 0 R R SOF U

rece@gyg apdéGeativelyeenbmes PRER&porEb én hsitsl Awdélaci | | ty was

oo TP e IR % DU SR8, 20 poed i
subsfm:ﬁ')gl;atllgf%ﬁnﬂﬂ* t6Bhat dBRALAEEFS Fodren VRIS ARy A LREL efBts of the
prototypical metabotropic glutamate receptor 5 antagonist 2-methyl-6-
(phenylethynyl)pyridine in rodents. J Pharmacol Exp Ther. 295: 1267-1275 (2000).
[00144]  Male C57BL/6 (20-30g) were housed in groups of four in macrolon cages
(42x26x15 cm) for at least 3 days before the experiment. The housing facility was
temperature- and humidity-controlled and equipped with artificial illumination (6:00 AM
to 6:00 PM, lights on). The animals had access to water and food, ad libitum. All

animals were experimentally naive.
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animal s were experinentally naive. -39 WO 2004/013140

PCT/ US2003/ 023950 [00145] Procedure ani mals were
w@e@boersed with test conmpound (30, 60, 100 ng/ kBgT/US2003/023950

cl ozapi ne (30ng/ kg), a positive control, or vehicle
[001d55% Hﬂicb(j!dre ehim#losek préfeaesd with tcsl dﬁ)hﬁ}ﬁ)ﬁnd (BO}‘(GO lﬂbﬁlﬁg/kg)

i ndi vi g? }( | aced |ntEe startl e chanber w't
clog s ik R paiasegirob or Yo ele, P @pleclilary; iiseds
miffés, %Qc%@fétlﬁ&wd-ﬁgﬁiﬂ g{ab&f fn tﬁ@&aﬂle]ﬁﬁ wﬁl? %gﬁ&g’&nﬁi white

conS|st|ng tri The start
noigg off 20 dB ;Mrndtleft rmndls@rlsadlfmﬂo primtep UNeashae &a2@ 168ninute session

' d of 72, 74 ding th
coiflig o S 515 0 ficsiitp o6 18 it (DeB SR Rth sovngmee-
pulgdsvi@8 20 P AHite fioRk YSurdit F 72 4 befd 78 aﬁl fe&&p @Eﬁ%&h@ By 100 ms.

intensity), prepulse alone (7 trials per
[00146k nsEigh} typss ef trikks vesro giver-prepulsd ips startld (7 erials per prepulse

. .pul ati trials The varlab intertri }

intle0} bR aboheld i er ol IR A RELT, G dlohe ¥ ririopand no

stim@lagén (MLiriats).0Mhé virdbk inkagal inwvma&ug@m Gettfles 10 and 20 s).
In the startle alone trials basi c

aken.
In '%E aPrsimplagiontripls, baslinerpersuiegenisareratakens @dtha strtlgalphetrials,
l |
the I@)ﬁ%@ %{.1?1?00 fﬁ?tlesﬁrﬁémla&e {ggwa? ﬁe&%@%@@ﬁlﬁgé preﬁglse plus startle
triagsg pheeesmt afinhjieti@ecfragaaldtartlh v ab asdasursd and dgressed dshe

one tria the normal response to a weak
per %}?&5» Qhdee ahaesé %}?Iélla b%tha PE‘iﬂH‘E%C@#OHGFW@EJh% BoTm FepPNSSrio a weak

Y a € RIERH&D
o (PAZ PPP) ] Pﬁf&ﬂglnpr%ﬁ%mge %ﬁlﬁﬁﬁq’eﬂ %?Seﬁ’ﬁ‘%““?dn%gn %thé

[
formylan B RPS =eHI9aH¥ex BPA20PPRYBAS].i Compaunndsef tlmfpresent imvention we
el s for Anxiolytic Agent
fouﬁ%goe%’}’]%%?bf Q CSTS)}Fn'%“ées?glfiX\%gn Gerformed, in the

foll owi ng manner, by nethods substantially simlar to

t hat descri bed by Spooren et al., Anxiolytic-Ilike
effects of the prot otypE&ﬁnﬂlﬁ@abotropi c glutanmate

receptor 5 antag t
(phenyl et hynyl) o0 l\/FodEthP/ nXI rmacol Exp

[0014Hr . TISanxidGic &%wéﬁlﬁggﬂimaﬂ Ciln t}Leemlbwﬁlgi rﬁ?’ﬁiﬁh‘ by Iﬁ?thods
ra ar macol ogi cal validation of a
Subﬁtseté'fﬁfyaﬁﬂnﬁﬁﬁ 1 thgiereriobe b SPePIsALbly AHQINtG lkpetiectof the
oSt eius? I nduceg % gg’tgt%er?%:?)%r ééﬁgﬁp%‘ me]d%yelsq'

(phmsd@témnrlhoymdmesn r@bst& ﬁehamucbyﬁep Thet 295 1(26!-&2)275\/63)00) and
or I

i f f
Lec gzggfﬁlg%%r}l gf,llal&fexlzzé Ca}nﬁtig?hl C?L%r%glg@l;aglcp&ﬁ? pt1on o anovel animal

modled P @fitddi pAtSryvaSiclEMSHIce d P nbpRaneRb Bt 161 :
t her rmrretpir (EL}_GXSE ms?trurr%nté Copen age%sngeégng?EO)

via a lubricated therm stor probe (2-mm di aneter)

| NSt dC4hARed Hyperthermia:
[00148]  The test procedure for stress-induced hyperthermia (STH) was adopted with

minor modification from the original description by Lecci, et al. (1990). Rectal
temperature was measured to the nearest 0.1°C by a thermometer (ELLAB instruments,

Copenhagen, Denmark) via a lubricated thermistor probe (2-mm diameter) inserted 20

40-



-40 WD 2004/ 013140 PCT/ US2003/023950 mminto the
rectum whil e the nouse was hand- hel d near the base of

wWo b@4ogditho The probe was left in place until BCEHS003/023950
readi ngs were obtained (within 15 s). [00149] Fifteen

mtﬂﬁﬂlesremnewhm&le dn@se waB baed-beld magehd Babexf e t4il.l The probe
rs before the experlnent ani mal s

24 h
waf E%F} nrplﬁce ngllswyere PREWCE PR (Within 43 O col or  for
[00149pr FHeRh hhinta®! WaR hovkedt per ma@fgl&rc‘cé\%@ f(ﬁi 8 2% 3K{ fpgm N&t least

rectal tenperature all individuals grven
24 bas brégre thegrpertmentwningals mtzhtreaj cage vqeremmlted dmhar Vil with color

nd 0 30 / k
R W R O
wml’[gf dt(gl,veﬁ) cige, wére Semeelti Bl Pehied é:thﬁllﬂlRé ﬁféf'@aﬁé Q/ti‘tﬁlte);st compound

t he 803|t|ve controls, or vehicle
(doss A3 d8lor 8P angdee, oo rrm\;tlo@(@iumeyl@mllkgh uhles:hhm)exlde-mﬂ:l (10

mgmé:? ovrﬁléﬁstegt@fl? n?éé:'}‘%l’n%/ %;sY[n Oa%ggls dre ,qg]%%?tb\fe?@é\tr gor vehicle

(. ﬁ%tmﬂhylndmlm&dAnﬂﬁeﬂj EfnaB 3(emifitatieethbadcdf8R: consecutively
r.ded the nimals were placed in a different

remai 4l 08 the Bss,@EaH L aBiRiedBISF el anipetal tbmperatiras
detSinhiB8S ak EHEE %Mgﬁhﬁ@ﬁfﬂ% flad b%sfego%{llécp ﬁ'?; an§m£1|§ SR pladed in a

of the nedi an rect tenperature wt
diffiepng (agdjaognt) engey the depemleandartabie, nedtharstresah&thced hypertherrma

WAL SRR TN T e T N RCCRTRU W

micagdshelpeng| réigh] @ BEufPRfhibl th
whereas in the fi na}ls r lelpr eselnt at %1%2&%% F]E%Hr‘r/ggnmo?wftﬁm fecage

Thigdgity wapcgjprlatod farsix tmgI'u@egbs dﬁpmdlmg«m the spenifie trastmeat group

It
oSt RSB S N BB Dk .
rectkabubm;teenmeroéther\&ry fissk asienall Was 084, & adgRINOfALVal T @St

Ra @% ]é% Adul t. mal e Sprague Dawl ey rats

Conegoup § Patehfal SF@“%@‘—W@PP@H@W@W Li ster Hooded
rats (="intruder" rats; 100-120 g) were used. Intruder
rats were housed in pairs and resident rats were

_w&ﬂgﬂﬂﬂgﬂmﬂacr ol on cages (42 x 26 x 15
b th |
100F 8 e AP A SEEnedS n ey i T dtedent a4 End young
- ListeeHpode tatsa="iatrdddu fHi¢li 10- 1@@%[) kd &Qdéﬂ%ﬂﬁ%ﬁﬁf@gﬁ\ﬂo{l&d in

artificial illumnation AMto
paitg dnd resfdenhratynuers lmchwda@lbeh@st@ ln/\mue‘oloamdgefsc(éﬁ x Hx 15 cm) for

2 wleélg'ﬂe e thst. & 31%% iff5 e ex ﬁ#gge IH&% egc?o{gr\ll e};hé g@usbnrg facility

r ecel ve

was:i@mpgdakgé andtinbdie- e@ﬁmd dﬁd klgil fe e Jﬁﬁﬁc&l Humifdtfon (6:00
AMIE ée&iéh Bi ochem cal s _Internati onal Nat i ck MA) ,
o ML Tighfs ). kEhe animeals dad epcsseiscrdteromidtped ad libitum. All

rats GRIFD B Bn @5[’" WMeRlcl e (0.5% nethylcellulose). The
i njection volume was 2 ml/kg. Oral treatment was given

[001d ]t he\nimals received test compound (doses: 0.3, 3, 10 or 30 mg/kg),
chlordiazepoxide-HCl (5 mg/kg, p.o.; CDZ, Research Biochemicals International, Natick,
MA), LiCl ( 10, 30 mg/kg) as the reference/positive compounds, or vehicle (0.5%
methylcellulose). The injection volume was 2 ml/kg. Oral treatment was given to the

intruder rat only, and the test was performed 1 hour after compound administration. All
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intruder rat only, and the test was perforned 1 hour

after conpound adm nistration. Al -41 WO 2004/013140
wWEROMAWEAOD3/ 023950 observati ons were nmade durP@myus1ive3/023950

i ght phase (8:00 AMto 1: 00 PM in the hone cage of
obsdreatioms wdemnadeadur{neehe h@l@t\/{ﬂ])ase ®@0 AMDRY 1:00 PM)&n @R me cage of

T R R
cohishIR@ B bR MRS ral A o r?‘rgﬁﬁéﬂﬁg@\%re %si aﬁpemﬂo% to one of the

groups. The duration ctrve approac
expertmengal og therronirol goupsal Tfmodurattl(tny()f aofivé igproavhrbgd@viors dtime

sogt B st AT E et e Pacdiy imentia S sheiuism gosine.
greveing, Choﬁﬂx@ ?luﬁ'ﬂr@ﬂdv&)éﬁdi he £8841 I8 nﬁ’a\ﬁﬁﬁll{?‘%o%%gd %cfg:%nu!?atwely

m nut es. Ellevated Pl us Maze Test

recﬁEﬂ?ﬁPVSi)%B@mmtqsats (180-220 g) were housed in

groups of four in macrolon cages (42 x 26 x 15 cm
for at |least 3 days before the experinent. The housing

IIf ac Eldvated Was NMergessat ure- and hum dity-control |l ed and
Oféggi)p&(\eﬂd vvith art|f|C| al illumnation (6:00 AMto
[003. alq 3dySpragup-Dawpley 315 (0s220:8) veare bewset én grawps of four in

L R AT A T ——
factlsy sias temperatunee anpeumatityscop#6lled 4l aj)pped vithvtificial

encl ose X 20 ¢ which all extend from
illumufiation | O@mté% %T%h]’]f Lelts OP).t g'}lg(e appmalghad gpgess to water and food,

ad@zbﬂ&mg%ﬂlainﬁrﬁﬁlsfaﬁé%@x ﬁleﬁtb‘ﬁg%aﬂfe a plus sign, with
simlar arns arranged opposite to each another, and

[00153] apBasclevated puemage tensistOofimoaipen erhh EH0hH BDEmPand @vo

| f
B BOLEE i T A S e LR
(12by12 ﬁmb UShd)chntﬁifguﬂitl%H%ﬂmsf Bk SRfhef Q?h(sqe,l &P viih Slﬂl%%

their perimeter. [00154] The net hod was perforne
artnged PEPQSEGIhePCHRAPIEET, aB?' theeappares is @slbsatadl 60 ainl apove the floor on

2 Céit{%g@desgdp 'E%?@gzteg go ‘g’%“ B g(??f %‘ﬁ%l%% pTliei’ g%%‘?] ﬁ?t(’?e’éﬁ’ans 18

facﬂmnzttagby] instusionrofa sffﬂaﬂ&aﬁ%@ bdgeA0IeniREeUndheir perimeter.
ed b havi our . Naunyn Schi ni edeberg’' s

t
O RS S SRS Sl Sk 5 s
sub8tah@ABt 8dliliGo WMKe QiEerfE%d\S?r}Lous % iagﬂﬁaﬂgﬁla?ﬁ‘glﬁﬁc?s of alpha-

were transported fromthe room
adrengiseptar @goyusm andgatagonishiura thadeanxplotaivni madel Af rtear"qnaivated

beh‘églﬁgrg (lijmalwrzp/n ngc%; eléréra L .g‘ggc'h é}gz ' 52% Hd%\r%gSU n g)e/ltsawqr@ r

ran@énlyi allat 8&d @l cread R Ridub @re@tﬁf&xf@'AthﬁIsf@érthaﬁé‘ﬂo?tg% #0m the
enclosed arm_ An 8-mnute trial was perforned

housipg raeméo hedaharepBigeast & Iheam@ﬁmbé@smegn Adigbpe¢ tempound

duPhise an_obs er_sitting
adms Ossgﬁ(%néfa?%{é/&tenégzehv%ﬁldy}ﬁﬂgsegaﬁl 0 c61 caes (2% 16 X 14'dm) and
after 60 minutes placed onto the central platform facing an enclosed arm. An 8-minute

trial was performed, and the maze was thoroughly cleaned between subjects. Direct
registrations were made by an observer sitting close to the maze, and the following
conventional parameters were used: number of open and closed arm entries (arm entry

defined as all four paws entering an arm) and time spent on open arms (excluding the
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conventional paraneters were used: nunber of open and
closed armentries (armentry defined as all four
w@aws/oegeri ng an arm and time spent on open BECTES2003/023950
(excluding the -42 WO 2004/ 013140 PCT/ US2003/ 023950
cergesh platfbrmp). aAhioraty frorAnherdilfferdnt ovathizat gbﬁf)ﬁwe&taltematlvely tested,

and i} B ap EoReT e Bab Aot ins {Sa0 Ricra vishiaehadit haf o
thel hﬁfht phadk.t The fdilevihg 51%&6 %{flec‘%g lptclﬁfne'térg WerdiaG ed: | 'iao

| owi ng anxi ety TefleCting paraneters were recor
(Oneaéwt@l)i(lmp epent on apyn fmms, ey toleanp ést aammmd toal anmyertdf arm
entk’g ve 1st arm and total nunber of arm entries.

155] Conpounds of the present invention show an

[ooass] ol @émpolrids ®f @i 6dent hvEhe Vs -
npl e ZgOCeI I Asslgy fn or VAI zﬁesﬁﬁg’rﬁsﬁ%idg@fsw&{f&t in the

a W@d‘i‘%lm@bw val [00156] The follow ng assay is
performed by nmethods substantially simlar to that
descri bed by Kienl en-Canpard, et al., JBiol Chem
277:15666 (2002). Primar gxgmblepies of hi ppocanpal
neurons are prepared fromE18 rat enbryos (Park et
al., J Ne y forzylzheimer's Bisggse -dlguranal Survivalt ed i n

e Bl 8,0 LS
desgfibed ipoKighontQanpeasyl, e, £Bid (Ve 2761156661 2092). "Piinkrfy@ultures

TR AT Gy 3\ e

74:1 &4, 0000 AT AELPANU A BESr 940 E8 Eufaﬂ@%?sh‘éf@% ggf[?éﬂs(]

neuronal cultures (up to 98% of neurons
glagg qoverskip (145 0 A0 2 erllsém)ipreiteatedtveith poly(ID1ie) and cultured for

6 48R TR A N ORI AL OB N R R ptelt B H127 and 0.5 m

|on propagatton

L- gduiﬂmnwplnlms eSmGsn:ﬂ:lOd i th ﬁbﬁrﬁﬁhaﬁt@ﬂ@ﬂ&ﬁm@&%@eﬂh@serf,%ﬁl@itlons
in vitro, neuronal cultures are infected

neugcenafﬁgtw @P (9 P8 7ecaf nspronp @éﬁlabhlgbfdlfimntfa@uommd Nevival rates.

a
[0015‘7& i u%?g@#gﬁpbg&%aceé&b%yhﬁ r e({sIﬁflc u tluolrn e I%g cﬁl’l%“f ppagation,
andgn&ﬁdaym ofladdeovitusesencodingirhitamSormbf WeRE95 1R%mate. After 6
dayneur %%1 ](s%t he p’a%tel ns_encqded by reconbi nant
SO P YEgeSET teerted 8 thg mydip! 10\ ot SBiaFtian AiOpor 4
houkSinBaR Sy IWmt BEcaR} ﬁieﬁﬁﬁﬁ i %4{ ibn AR iPhen relll)laced by

Cel | Tracker fluorescent cell viability assay usi
freshen|tengireedivmfondalays. nﬁgdﬂrghess yenditionssot leasti 75 %asf neurons

f 7% § | dehyde/ 0. 2%
expRsE i heirs hiduc S st it s oviResT. sal 1 ey and
[00158; u bzﬂedaICStfrmVaBQ\Idﬁrdmaﬂ esrvival fshifeakiPRa BSithSAIRmENR MET assay

or Cgell[}jrgcker fluorescent cell viability assay using Cellomics automated i imaging

system. For nuclear staining, cells are fixed (0.37% formaldehyde/0.2% glutaraldehyde
in phosphate-buffered saline) and incubated for 30 minutes in the Hoechst 33342 dye

(1 pg/ml).

[00159]  Quantification of Abeta production -- Culture medium is collected, treated
with protease inhibitors (1 ug/ml pepstatin, 10 ug/ml leupeptin, 1 mM
phenylmethylsulfonyl fluoride), and cleared by centrifugation (16,000 x g, 5 min, 4 °C).
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[00159] Quantification of Abeta production -- Culture
mediumis collected, treated wth protease inhibitors
W@ oogbhndi4pepstatin, 10 g/m |eupeptin, 1 mM  PCT/US2003/023950
phenyl et hyl sul fonyl fluoride), and cleared by
One dnhdriefl g af ﬂmrsuf)élﬁat@ﬁ)tﬁs ¥sed, fobbeth amyl%i@guan‘tlﬁgatm using the
Lig{gM O%ld;éll C(11\2)‘52003/ 023950 One hundred | of the
Hae ‘?‘F‘tsc?ge @f or beta anyloid quantification
using the ELISA nmethod described bel ow. Exanple 24
I nhibiti on of Beta Anyloid (1-40) Production [00160]
Al zhei mer's di sease i s CM zed by the presence

of extracellular, .
neurofibrill arf 1SUeR or

001607 € t
(oo A% 3' Al%ggit@figkgdié\ﬁ@%lﬁ c}hi&%ﬁt@gfagvtg%“ﬁ? 8&%@&% ot eg{ﬂ(éeﬁhﬂr plaques

gl negyodibeillary tapghex' in theTedain. IThwnagndpm&mm) oormpbnent of
o AT B Sy H TR s

prd&gﬂ(qmpmzrm cells by transduction with a retroviral
vector t

at expr esses bot h APP695 containing the

[oo;ﬁ,@ LD %eiﬁg&C@a t{q%ﬁﬁd? Ao Batod iy g F4
nedré %ﬂﬁhﬁa &Jlls\ﬂi?l:t’ranké&li@g ]Wxﬂqea.l ﬂe&o%ﬁﬂ Q/e&bﬁﬁlﬁﬁ@}eé& 4P APP695

ina 96 well plate in Du
cou%amglt Swa@lslé mvisationsr(CFIHN, Miﬁﬁéﬁ and TR g stletAGEmMAA2Y.

th. 10% al ving serum
BB SRR Ot B 06, PEL LTRS) B0 s
levelepfa®®Pd with fresh media containing the conpound of

igﬁere t._where conpound concentrations ranging from
(0036215 M ¢flsivers plajed & S090&ells pergestein-aR§i wiell plateriatDudbrsco’s

Molklifshe‘g4 oéljlr@fgﬁglt %rtrolg%rp %%t%%% #8?9%9512802@%1% g{;’:ﬁ ng ITQ% fetal
el e s, S S
W“ﬁ&*’ R dhajaming fhe cgriprand P@éﬁmhmﬁmgu?éwr@ﬁwatwns
3D 50 5 SRR B N

incuhsting vathstegteongloand farfl SSAMYuasSat 3A°ODHE EAQVIQMOQ BércBREMtion in
specific for the NH2 term nus of hA(3 was coated onto

the PF@%M@V sfdeterminedysingitheh ABFREBISA.Sanpl es,
i ncl udi ng standards of known hA(3 content, were
pi petted into these wells followed by the

ELISA assay for secreted AB

[00163]  The Biosource International, Inc. Signal Select™ Human B Amyloid (hAB40)
ELISA (catalog #KHB3482) was used for the in vitro quantitative determination of
hAf40 in the culture supernatant of samples. A monoclonal antibody specific for the
NH; terminus of hAP was coated onto the wells of the microtiter plates. Samples,
including standards of known hA content, were pipetted into these wells followed by the
addition of a rabbit antibody specific for the 1-40 sequence of hAB. Bound rabbit
antibody was then detected by the use of a horseradish peroxidase-labeled anti-rabbit

antibody. After removal of excess anti-rabbit antibody, a substrate solution was added,
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addition of a rabbit antibody specific for the 1-40
sequence of hA(3. Bound rabbit antibody was then
wa@ledoeo1ado by t he use of a horseradi sh PCT/US2003/023950
er oxi dase-1 abel ed anti-rabbit antibody. After
whrchrwasadleayed by thesisoumd ehzymabtol groduveicotady Thairgerdsty o tes colored
0% g V\TS added, -44 WD 2004/013140
pr Bﬁ‘?‘f}é geahopgsBionglip ée cRaseniratiqy e§hAP (148) prssend in the
gyme to produce color. The intensity of this col ored
produced is directly proportional to the concentration
of hA(3 (1-40) present in the sanple. The ELI SA assay
S pe for rred (as foI | LS [00164] Sanpl es and st andards
LB ATRY 9WSiti on of hAf3 (1-40)
tid
[00&'%?’1030%%@&?%‘2“9%%%@?%@“& LTI T hagg -0

peptide ateradibyteBasdtatdand/sadmld dilhen (BiRkduce ﬁﬁ?engﬁ Fﬂfeﬁilrbt@as‘é
e

inh{E By S GBS E S R, SRS L RF IS R PeRstats A Gibipchern,
Proﬁaﬁ%}ﬁ%&%?rﬁo?gtaglﬁé ? JBER} WLE: #F)?s; %éﬂ)qgeﬁ!a g%edst"(}lqri %%P%ggo prevent

profsiobtsissofahel APpepthies.e $0G p)lrofesam!pEB ad brandBdaivere@@ard to wells of
at _4C. The wells were washed

er nj
the&fgtr%ﬁ{egﬂ@% Hﬁi‘-’é@n fney %%@f 2 hoyrgpigeenY temperature or
JBasgeftPCt hep
o ged and t he ‘%c?gt“%ge ‘&ésrhgﬁgﬁgﬁégat gg%q @I?(%/w %@E’P I;tl@%{ihosource
Reagemheamm@rmtaﬂ detectidreanti®b@y (va® thedt AHAGIOAM the FRER WSS incubated
t he hA(t3 (1-40) sequence. [00165] The wells were
for ghonst 1oqm trsmpesatire. b dgiecton ewithvdp édognizedidan hAR(1¢4D)
se anc hor ser adi sh peroxi dase (HRP)-1| abel ed anti-rabbit
secondary anti body was added. The plates were

[00168JubartRdy B weke Mok ﬁﬁﬁm&@ﬂzﬁhtlﬁﬁgﬁ 6%% 'F:é? %qéf’eﬁdoﬁu of

were then washed 5 times with
horgesadish pryoxidage &R phelestantinrabhi gmndzag aatibtmy wakheglded. The

ed, f
T L TN N W

timeés \subsom Al 6f wadhBufeR thelli 100 |IMBe fakilisay &HoR! ég&%&%&d@&’ The
turns blue and therefore can be nmonitored” I n a

platgs Wekpperheiaskfor 0 arinyesataorm detoperatu®iinlthofarkt ﬁhe stabilized

chr(ﬁﬂ{)%eﬁn i94 s*ﬂ%@ﬁte :1]%? Slo\%gv% e?{%gggﬁ; tglhe aeltdqat gt?%lﬂ{ﬁ'ﬁg W&]sgblue and
therbolrecatl I8 mbaN616@ $n Shasdrd ietodd?d pﬁk@xteﬁdérquﬁ %&l of stop solution
pically the conpounds were analyzed in a n?

Wasotg%lba‘%k@g 386 she igtensity efable colodinthe salle was mwaﬂme[pa:tlm?ﬂ nm using a

MoBEREERERE: PReu S 3G hBRFAE TRutdL e compapngs were

anakyadzctlml al-gdint dos reippnstapdfozied @6 dgaiRateatiffcdrhifind concentration
ndar ds that contained a known concentration of A(3
ran&g:é &0 UM to 10 nM. Concentrations of AB (1-40) in the samples were

calculated from standard curves generated from standards that contained a known
concentration of A peptide.

[00166]  Compounds of the present invention were tested over a 3-day period.Each
day, the Calbiochem gamma secretase "Inhibitor X" was included as a control. Thisis a
cell-permeable hydroxyethylene dipeptide isostere with a reported IC50 of 50 nM
(catalog #565771).
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[ 00166] Conpounds of the present invention were tested

over a 3-day period. Each day, the Cal bi ochem gamma
wG@emnetHg®e "I nhibitor X' was included as a cone@DIS2003/023950

This is a cell-perneabl e hydroxyethyl ene di peptide

isostere with a reported I C50 of 50 nM (catal og

#565771). -45 WD 2004/013140 PCT/ US2003/ 023950

Exanpl e 25 Transgeni c Ani ys for Al zheiner's

Di sease (ABhsodnic ARddl 20SSRTHF AMRE ﬂiQe%@AD

Transgeni c M Ce over expressing
alAl zhei mer bet a-anyl oi d (Abet a)

L
O 510 R TR U BRI
AlnéahdraRiearhyiom (]5&)%&'7 PFecuNo?( ﬂotélﬁ‘@ontﬁﬁ’i‘iﬂ% I(3 630 r—‘~'>nﬁs@ 1671

menory in spati al erence and alter t asks at
->rhSH A align 57@)m0652h©m1@1menq3di}r areilablo rogn Tacobiy, N)Yit) thad

( fald incr
norfp g uld LB SRERERE RS, 35 Breniip Bt 2 Fromihs of age
butahpwad AnsArnadnt bﬂ 936 10 efRithOsfalge. AefiveFbldSncrbIdB®E ABSta(1-40) and
at stained with Congo red dye are

Aget a pl aques t
a 1ilelddpgresss 1g Abetatlaf2/43hercpmppried herappearpecs btthase behavioral
defididsh N%hﬁ:Y&isolgbs%Aé'ﬂg@Llﬁeé rtg{t’sé Ayit] P60 olred%&gtarevfresent in cortical

‘ appear ance I ochem ca
anqdanhiol strgetosds ofiiricer with eleiveted mamunisf éibeta0 fTheAbzbRiNEr ' S

t.h t t
TS
AlZhSimheéR idNea@Yin Mesé H‘aﬁsg@h§%}§§ su §ts 9@5&/ ogabéﬁttﬁﬁfﬁemml}ionng the

deficits, Abeta el evation, anyl oi d" plaques i1 n
Pat]liﬁilli?yglgbkgb’@nmn@@mb@i@%’mféhm@%a@ctSee ﬂloﬂrékh(lséﬁl@)ncﬁﬁdéﬁkﬂts

Aok QOB SRS Mo TRECAEL MR o

42@4(15284)t99ammen| c mce, available bot h comrercially and
vat e are amenabl e for use in said nodels. I1I.
tOOE@Ja

T2 pEnmpsecire epsicifiegin ale) mpHels Fk@slcabubh@enmmt would
6. M del
e SRR A BB e o

améviablehfol nse2@@2id n2@leks) : 1858- 1867. [00170] Frozen

hem brains are sequentially extracted in a two-step
extraction [sonication in (1) 2% SDS and (2) 70%

1 f ormtg_ﬁﬁ;zlglc{m plosoiatter fraction is designated
nso €r sonicatron the sanples are centrifuged
[00%691100T, lmlxl(glshlprbetwednml[ﬁ aad Mé@ory heths lil'tgeﬁ'?&lmte ]A/E)del of

Becoveb 1}% 5 )1\? is,sonicated with the ne
Alzhéimer's Disease. The ourna euroscience, March 1, 2002, 22(5): 1858 1867
[00170]  Frozen hemibrains are sequentially extracted in a two-step extraction
[sonication in (1) 2% SDS and (2) 70% formic acid '(FA)]. The latter fraction is
designated Abnsol. After sonication the samples are centrifuged at 100,000 x gforl

hour at 4°C, the supernatant is recovered, and the pellet is sonicated with the next
solution. Brain extracts are measured by sandwich ELISA as described previously
(Suzuki et al., 1994; Gravina et al., 1995). The following systems are used: (1) BAN-50
capture and BA-27 or BC-05 detection or (2) 3160 capture and BA-27 or BC-05
detection, both of which detect AP 1-40 and A 1-42, respectively. The direct
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solution. Brain extracts are neasured by sandw ch

ELI SA as described previously (Suzuki et al., 1994;
w@eanionA4et al ., 1995). The foll owi ng systens BCEHUSRE3023950

(1) BAN-50 capture and BA-27 or BC-05 detection or
combaﬁso%lJ&anﬁ@ntgzs% B sBiom Mmied oBPt s sHBV@TthhORe aRBlits of

of which detect A(3 1-40 and A(3 1-42, respectively.
ABaframdah f4ecdetectrdl with dDE1gapuse FOIRET Aress0081brte5ame as when

of . man 5 brains fr 0
BAGAIRE L Soniadnt aids il we sl hatyefiaq B e
assaWicbildbEGR rloARE i) .63% SASS . aGRars AR MM dridlakd/cdrRRteFFBESBS so that

when BAN-50 is used for capture. The 2% SDS extracts

theyzre algp lagrage] i8t0.0¥aSDS1: e elcmmc ig mtrah@slday & bd0 dilitéon into

1 Mglg{r . ec glte% ﬂhf%é%%of ?DS% e prggrﬁﬁl ySUé %ged ) ch%;:ulc?te femtomoles

per filliG%r S&l‘o‘omﬂilﬁlgl:tﬁe exhpRGbsdrbariteud ﬂ@ dbg@‘ﬂaﬂﬂjé of khov@
dilution into M Tris phosphate buffer, pH 8.0. The

congsmghienh Eeyrthebic AﬁlﬂQ@athcﬁl iuifentisal sohtismisdke sageies, and

r e.absqr bance .t
thesvatyy bk Sorrited RIRTHE 08 \QRpr TR fuBR otRieR g fo by
expléés%li -a4 DicdAdleAQtr 40l Wei Weinhd. dalallSsmtaticeg modgatdaenic tissues are

mpl.es,. and. these values are corrected wth the wet
Pfo%éﬁeéﬁiiené‘f:alﬂﬂé‘ Rﬁfarl]@i With Us8pgsgiciisssest o be final ly
expressed as piconoles per gramwet weight. In all
i nstances, nontransgenic tissues are processed
L | dé%ﬂhamatdl\'l“estrmfﬂ“ _Izémd: Mic¢: IMOnm g_erMaz i ssues. |11.

0073817 15 et v wiloBORS TERFTePEa it hepipsS s Atk psekground i

a malRr %f Shhbledluk Het@&ca!ﬁgrd%ﬁﬁi uikh all 3taBE BTehethHdtIo&N A Ed
us to detect and distinguish all stages of menory

protpesy provigidsthe mrmtb'@tal smﬁrfmtm,eamdtdﬁ'aammnm waeded to measure

chaTRERL o ke PG BARRRAS olofT % MR I GRaMERTEE By gurime

trairifig btofvﬁiedlsatsﬁmgl aﬁtddpﬁoﬁ)f)f BXcdRsn hitedidfor peffatianed deficits gave
provi ded sensitivity. Adoption of exclusion criteria

speqﬂ%‘fl% ekpiinggicensiyshy lent dyngmjerangp e Ehg assigninentrofmeanpyobe
scorggr( g@g%)ﬁé@ggﬂé é@%ﬁﬁ)@l‘ﬁp@%@ ?gletsﬁgrﬁn&%%gwﬂ ttl%eotfarégpq?\&drant

an percenta
durihg te thmelptroﬂaynalsmmlﬁevadrquah&fmmg@f c@gmtﬂwapﬁrfordﬂammg

. .the thre robe tria [ oved. quanti fication
inci A 1 GoTERE G B SHOI R AT P PR 2 Sl measure

w1t}f3£—’51ro%h ayhame rémgteh Pmb&ﬂyhﬁr Ogm& Bfi& if %69 rsexlhd;%gkgfounds may
Si ng e neasure br oa nam cC range Pr ot ocol s

neeq tor beTagpBRe! fof sisumﬂpmﬂlredlfﬁtanaennkratckgf loamdisg arelperfioepance

o T A AT M £ e
Alzl'f@ﬁﬂn@fé Eﬁ@ﬁﬁepfﬁ%efdﬂ@ﬁcﬂ PR AR MBAD ViardH tﬂ@@Z T@%§)7ﬁ8m9

of Al zheiner's D sease. The Jour nal
[OOJN@UJ r o%e evatas magk ischcitculaoosr, 1. 22(15;01 1i8s8 M@G}Vater §t@0272¢ and

mac\%%l%ﬁ(\]’\@%l%eyglhe gécﬁggn gg Cn'&{)];gg white pamt "l‘he pool k¢ Slaced arm%%xed

spatial cues consisting of boldly patterned curtains and shelves containing distinct objects.
Mice are placed in a beaker and gently lowered into the water facing the wall of the pool.
Mice first underwent visible platform training for 3 consecutive days (eight trials per

day), swimming to a raised platform (a square surface 12 x 12 cm2) marked with a black
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made opaque by the addition of nontoxic white paint.

The pool is placed amd fixed spatial cues consisting
wo@Roobolxdhy patterned curtains and shel ves contBCHUSIP03/023950

di stinct objects. Mce are placed in a beaker and

and @eHite! sytige@ \Woles VisibleOplatierny@iydrard §fit ido tRE tiamlihg BIbcKksheT four
pool. Mce first_underwent visible platformtraining

tna]ﬁ der sgat@gqa@ @g@lﬁrm@eDggy g V(sgbl@ platfpym HpIREH ,bothday Platform location

O & N Cat B P 0 B, 07 G350, S S te

posfeichs limRed 3eD2a alnt @iikle plaifben)sire vied greldorandomipligeach trial.
platformdays are split into two trai nlqr% bl ocks of
Pse?%?nd%mm% engjred fhg% pld ppsitinsesapanled besgre g veR pesaien is

{
en . A RS g8 Rt LY b ety (M i e
dayBWhewfin oriceNw¢ aHzwedith segrch lfer a pioﬁoﬂm suisndrpek it ahebgneath the

sorB f T bale?. Moo BrrGiesRition o s oin PR Faarglen 1 e’

platR3] WitlPR et RsSHTRESS. @Jrﬁfg%@deatpiaforﬁpﬁialsl 8 1bSation of the
repeated. Hi dden-platformtraining i s conducted over 9

plat&msr@umned @omﬁgm (N“Eo 8E, $W, af NV¥eand maap)entmﬁleumo}umwe of
f
the fa Reos Yo BP R b Sl AT B & B g 1. Rbnuding

the p6aGh inliBe ahtalyf Ll avei tb lthep1SPoraHC Adted eb&ﬂnﬂ&bﬂ pletform trial, mice
platformw th a netal escape scoop.

rempingel R the pletfesmiar B0 gpeonds prd s sepe e fmmﬁlpﬁeplaﬁép@@ s} gfumed
to tﬁ&f@dxﬂee&lgﬁ ALt ﬁP%S&B‘ESCO% ; 1\@%1 gﬁ%kllw\laméﬁ] ée Fﬁe SCOOp

entered e pool 1 n one seven pseudor an
witls eslceplhg ﬂ“othhatplooYmd(dtinmNﬁltl)Eonﬂed t8,0r Blowyd the sédAp on its

exc osi tion i nmedi ?]Ié’f"‘r acent to the
aPPEA ERortA 2P 6T TR SHPHABA [ o0t OF RX4PF SFonfrRigsonted
1ndé[ﬁﬁ@én@ BlaQfted 5lev1ﬂl)§51f1@5t{@nft19ﬁ ﬁ@tt&%@ﬁﬂﬁig?éﬂh@ﬁﬁ 7th and 10th

renmoved fromthe platformand returned their
day o4 hisiden phtfprm trging e selwopial IMcomdtqmdahlvghld:fedme rp&jfom is

renBRREafufs T aP NP eiOnRE ROPHB L PRBl LB ok R

All apPeae ameorcig; Abinhdrh yndahtemdﬁec Jpa%b(ﬁlig pdo? afd afeQbédRded
the escape scoop represented ependent nmeasures of

andanalygd usHe %@Q@mtpwd tmclﬂmaéysfs@gi nni ng of the 4th,

[00%’{53beqtrﬂr Il\/ggfg EE ca%y gglerﬂ \/\ﬁé %ﬁ& %%éﬁ ttora‘cs.l E Pe%:r}tlgm of spatial

IS con
informaomen the dortih eaeo QiazanBy mtegaﬁmigm&bﬂnmd fomn gednitertalated

th |atformfor 60 seco trials are
Prownﬁheévf%‘ﬁrwsanfé ATRTAULTEGAE eadmngéfwaraa&%ceph@ %ol
preﬁﬂﬁ’sli‘ﬂc%cﬁﬁ&?fegﬁ@n% ARk Tﬁﬁ&@t HiS 11993 7 vARER gléfsg?anory at

tracki ng system 7100173] e MPS’i’'s cal cul at
differgothstages o€ leamingi sBithitap satigesbresdtsame fcmmdomtlspﬂ?tSi, thie learning

R R e SR s
quatl@Rt @ERBISToe MREYUARRNEIe@Ed 1088pREdh ofit dAth Bing MPS because of
concept to the previously described | earning index

casq chlleprgsfimatiolt al ., 1993), which sanples menory at
[00174]  After testing, a subset of each group of mice is euthanized, and the right

hemibrain is frozen in liquid nitrogen for AP measurements. All brains are analyzed in a

coded manner.
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different stages of learning. Simlar statistical

results are found with MPS, the |l earning index and
WO e@aiiigo score (the wei ghted sum of percent ageCT/USm®03/023950

spent in the target quadrant during probe trials),

and we elected to represent our data using MPS because
00174] After testlng
H =+ HCE AL DGLEYHY A gty ansl Motor
Co(;rﬁglaﬁon hem br ainis frozen in i qur d nitrogen for A(3

nmeasurenents. Al brains are analyzed in a coded
[00kE N nerSee Tsgnspni2 00de¢ &4Bdsdig MMBB@ME Dflitation: effects on
exﬁ)hto oralt Test .of Trans em&: Expl or at ory

PAEEP 35 VI YNALY, AN TRORBTOSF inghiggy cﬁrﬁgtﬁe@qoédr%?ﬂéé)e%-
45.Transgeni ¢ m ce expressing the bet aAPP695SWE nut at i on:

effects on exploratory activity, anxiety, and notor
[00Hﬁ3r diSpentappousBiltginatime ss 2OEBinUT-maz8 Fitdde)of 3Brte4brylic. The

| t t te T-
e e AR EL TR fon i 20 Tkl & efcupidh Sy s
(len(gﬂﬂ B0ain)s tﬁhmnﬁdz@ R is 8QnCARd dabiRW4B ds Q(Ncﬁeiﬁ Iﬁe%hfj %Ipbhe initial
ar ms th: 30 cn). The maze w d cm and
tmﬂe |are plgcegj(g;néhﬁ stempd t@{f—ma@p withethe nghﬁ gm blpqcked Iby a plastic
T-
kS RSB\ E a7 Sl O Mo

sec@ido by &)osingf the barier behind tHehe Eheanicaltethah miritved didafer
or 60 seconds by closing the barrier

remg g ﬁ‘gg’@%@ﬁﬁ ‘!‘frﬁlanr?fi@éel& PRCghRATk 1R the; sbere doraigeesshaige trial, in
whit [R\h8 chiig ehﬁéréxerorerre dgmf%' e?ﬁledr%h@ eeﬁné%;&hﬁa
ra I C t he ce

the stemfor a free-choi
criterisu) - dOai thm@ﬂoemg 8 deys, e sopp dwditsalgirovaiurd i eepeated, exeept that

i d . th
e 1eBRIC B 580 0l o B O S i S o
Thellvatee df alkgthatonk ABd fHe'latendiéd t%foﬂefresfp%ﬁi%@ %ﬂnﬁg %H@ dhbfBtrial are
on odd days to left on even days he nunb

meagpredy Vidh P‘@H‘soﬁrﬁ)@flt"ﬂr ef I snievie Perstl‘lblefﬁ%ﬁhe mletsb@chmtrrgpponded within
I a a cut-off
{0 DSy GRSl e S B e g ] by
not rrmsspthlad edcayisd than a rdspohdeogldeiedeadraed a1 efldt? gidlhe choice
are briefly prodded from behind, usually

h
00 " DesoF Yo iR mennstd ke spancioidrsadeeliitaneryic with a
50x5@ Gﬁrs@?ﬁc@&e@zﬁﬁ %8 bhi r?% efvgﬁ)so 1’17%] g(?ft% @gtc@fﬂr&%nh f&engtﬁ,ral

measured in the open- acryl
zongs 18 BpEteddm anwovedead aidea camdra%d(amﬂlyzgh Tiad deﬁtral'l'ia)ﬁe is square-

Ll { tr d
oG e ) LS Rl e R T e et i
of tieeopen dleld eot@hics dalY 8Binuk RaRRMHs 2T RREAR: ﬁtavcﬁe&j hit B8 Gihe

of 25 cmfromeach wall. The mce are placed in a
sperg gesiiag (<2 cm/s), moving slow (2-5 cm/s), or moving fast (>5 cm/s) in each zone is

measured, as well as time spent in the periphery and center of the apparatus.

[00178]  The elevated plus-maze consisted of four arms (Iength: 70 cm, width: 10 cm,
height from floor: 40 cm) in a cross-shaped form and a central region (10 cm?). Two of
the arms are enclosed on three sides by walls (height: 10 cm) while the other two are
open, except for a minimal border (height: 0.5 cm), used to minimize falls. The two

enclosed or open arms faced each other. The mice are placed in the central region and the
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of the open-field for three daily 5-m nute sessions.

The di stance traveled and the tine spent resting (<2
w@rdogp131aovi ng sl ow (2-5 cni's), or noving fastP(EFBS2003/023950

cms) in each zone is neasured, as well as tine spent
nunibRr bhéntiey ddeh@iriti iR dn e£N6RA afll opBiLardRNAE Aebisired P WS Haily

The el evated plus-nmaze consisted of four arns (Ilength:
S-mipie sgssignwith thesamg videeetragk equinpettlugest as in ghecprpvions tgst. The

- r .ce ' 0,¢c .. Two

opeE AT RIS L IRLAN b i AR, Sy b ogns when
the {riei fgh frond Bn opdn i, lige feb@ded tigk id wWoppydand OREicetePback at

for a mnimal_ border (height: 0.5 cn% used to . ]
the cagH pgsition lg??léfromh erftersachesession ebsnontaspels aliemsatipa.pan-field,

i e BB BT A5 L S0EAL 50
initigfioreof the esxtanidl mhlordér tonslucathenokdbledfizod obpder aiess ar e
00158 e b o ety b cm
lengt®5f 11068, TRB®RAh S @(ng?]édrﬁyecf‘ltaﬂl&ec?f AR HAkald e i'iﬁ{r{i]ég%

are then cal cul at ed. the rare occasi ons Wwhen
secyrp @ diriegrip andodivisled dgerd 1 aegmenthiy line draskdnist i Tine beam is placed at

PR Ao 165, Bt e 5RO s o oy

preRRORIBRes U 1alcee ANalriivard W i inbéted at R e BBRHEO prevent
testing, the ap&ar.atus IS wiped clean with a wet cloth
the Biee THRTR Secapiteora trigl hegindty Rlaciag therpica erithe midgle segment. The
[ C f .
o s p R e (RuPBp Lol iRl BB Gl nd e
numbiet bf fallel beemeauradfin 2. smaterfoandia sedstongtTheaht-oPetiod isTh@inute
beam i s covered b | ayer of white masking tape in
per g ln@geaf@t‘%vﬁilérﬂx@\l% and divided into 11
[00F8DY TENthS a@&’eléﬂaﬁﬁ% POt TR del 1B 0D B, WoREFAIATL, ¥SA) is
hei ght of 45 cmfroma mat-covered fl oor, i ch served
congtnctedgiiirhbed pldstic fiametas Bainy). Thedeamtis plaped at atteighbef 13.5 cm
.ce.. A.cardboard [l.1s insert. t.the end of the
fron KRG 10 P A ORR A o vk Bec PR v har i o ¢ Pl bl
Faciih? aPlag GtdMg tHe e patisentefls ViB®, tHedeice aqAARAon tIN6S the HEFDRK
of segments crossed (four-paw criterion), the
revalying red EsrpHvfip tlee erigntatiog opperitetth és mayement, 66 thapfalls cowld be
' ' e -t i [ h t - of f
ool By £ 1o Tcfth * thE Mol aPLa SR uplly Fpf Hhocthly from 4
to 4D mprardueihg tachn$-mihes trijl0 QLARatied beforctalingraé hirgsui€d for Gee
,%l\/bd.el 7 ggl Stoelting, Wod Dale, IL, USA) is )
daily §7stons f EWT Grals. withan pieaiel dtqryplphddapinutss ¢ fyhenqyes the mice
lur288Md DARYiARE nffvi | i fons i
¢ urfgeetvel and lsepa]rrrg)ivcla @ﬁ%sgj%%io%teméifg? f‘gﬁgoé%gﬁr&l:’&gﬁ?sé%
sucdgysion, it iasongidérad ta kave falfeac i Sigceawayofisecappedred to jump deliberately,
perinmenter' s vi t m ce. ar.e aced.on top of the
a v RS OROH mPiot WG otPlEBE b Al B i fegtrence of
variO@PRsiaBat PpithSlopRYIEREes is&valiadd. fal I s coul d be .
avoi ded by forward | oconotion. The rotorod accel erated
gradual ly and snmoothly from4

V. Brain beta-Amyloid Accumulation Determination by Immunohistochemistry

[00181]  See Accelerated plaque accumulation, associative learning deficits, and up-

regulation of alpha 7 nicotinic receptor protein in transgenic mice co-expressing mutant
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to 40 rpmduring each 5-mnute trial. Latencies before
falling are neasured for three daily sessions of four

wo pdoalosit4ami th an intertrial interval of 15 m nECEES2003/023950
Whenever the mice clung to the rod wthout moving

hunfPassdevBin’ Pt ArRyibid REcuriv? pesreipk et Biol E¥iohUL0028n i N
succession, it is considered to have fallen. Since no

21561639 %36880ed to junp deliberately, a valid

| .
onf] gt oy SR e e sanmon
ISOpﬁNhNh@I] ipEial .2) &fd féxedsvittsd % \patafatneddehyde. BFﬂJizen brain sections are

Ayl i d Accunul ati on Det erm nation
sectm«%ﬁﬁsmn@ 1y @he k-4 thickness vse %%&%@P@?ts@ ey Ppbsgdlus
micRGEHFRLIRTEL @Fl %‘ﬁhﬁ‘é)’ & diRaFOh HehndlRl 4eQly Hifor@QGinHRY, the brain
regul ation 7’nicotinic receptor protein |
sectiomrise ﬁmd:wnh caeetome ékipaue sedtivgs et iacbated50r ¥Dminutes in 0.3%

04/ 40 P /U82003/02 950 .h I 1 d
H2G S DR it 2o e e 3 oGBS raind i Hibated
w1t12¥75@/2§am¥a2 %6&3%{%1& Q0ephMd-pErfaee sﬂﬁ{e%am ﬂ]ﬁ{uftéés q;}am sections

wi th phosphate buffered saline (10 nmM NaBPO4, nivi

are ﬂm@llncweﬁ with it AR antbiodyi G 044 1980 aScnetikl aﬂmh@tﬂmth

viot g enh BsE BOL D Yooy b bereMeD AR D By

Vedthsifin ABC RREEPEL : $00, VRStof EhBdIefories). %t;uéﬂsoa}e coUEbr-stained with

air-dried. Imediately before staining, the brain
hempasoxylions are fixed with acetone. Tissue sections are

i ncubated for 30 mnutes in 0.3%- H202 and 0. 3% nor nal

goat serum washed in phosphate-buffered saline, and
[0018BJubawaile aWutdbed ofodnbodim@lts ghiis iBeEntivni ane described hereinabove,

phosphat e- buf fered saline for 30 mnutes. Bra
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enbodi nents of this invention are descrlbed
her ei nabove, it is apparent that our basic exanples
may be altered to provide other enbodi nents which
utilize the conpounds and nethods of this invention.
Therefore, it will be appreciated that the scope of
this invention is to be defined by the appended cl ai ns
rather than by the specific enbodi nents which have
been represented by way of exanple. -51 WO 2004/013140
PCT/ US2003/ 023950 CLAI M5
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W claim 1. A conpound of formula I: RL WNH rr__N
HN N CF3 RY N 6 or a pharnaceutically acceptable
weabdd/onbao eof , wherein: Wis nitrogen or CH, PRALTiUS2003/023950
sel ected from hydrogen or fluorine; and RY is a Cl-4
al i phatic group, optional@dlyABupstituted with N(R2)2 or
a 5-6 nenbered saturated ring having 1-2 heteroatons
i ndependent|y selected fromnitrogen, oxygen, or
weSHifur, wherein: each R2 is independently selected
—_T“ﬁﬁﬁhydrogen or a C1_3 aliphatic group optionally
substituted with OH N(R3)2, or a 5-6 menbered
saturated ri aV|n 1-2 heteroatons i ndependently
sel%cgéamPPwﬁgﬂiPFﬁﬂé oxygen, or sul fur; and
wherein: each R3 is |ndqpendently sel ected from
hydrogen or a Cl1_3 alipha roup; provided that:
when Rl is hydrogen and W]'s then Ry is other than
methyl. 2. The conmpound of ng'n11, wherein Ry is a
Cl 4 aliphatic group. 3. Th ound of claim 2,
wherein R3' is selected fromnethyl, ethyl,
cycl opropyl, tert-butyl, B8 isSBpropyl. -52 WO
2004/ 013140 PCT/ US2003/02 0 4¢r,The compound
according to claim3, wh reill RY|is selected from
nmet hyl , cyclopropyl,Ry O % . 5. The conpound
accordlng to claim1, wherein nitrogen. 6. The
conmpound according to claim1,~\wgtein Wis CH 7. The
conpound according to claim1, wherein Rl is hydrogen.
8. The conpound according td claim1, wherein Rl is

or af;!h% ceut1ca11y acceptable salt thereof, wherein:

W is nitrogen or CH;
R! is selected from hydrogen or fluorine; and
RY is a Cy4 aliphatic group, optionally substituted with N(R?), or a 5-6 membered
saturated ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, wherein:
each R? is independently selected from hydrogen or a C;.3 aliphatic group
optionally substituted with OH, N(R>),, or a 5-6 membered saturated ring
having 1-2 heteroatoms independently selected from nitrogen, oxygen, or
sulfur; and wherein:
each R is independently selected from hydrogen or a Cy.3 aliphatic group;
provided that:
when R! is hydrogen and W is CH, then R” is other than methyl.

2. The compound of claim 1, wherein R? is a C;4 aliphatic group.

3. The compound of claim 2, wherein R is selected from methyl, ethyl,

cyclopropyl, tert-butyl, or isopropyl.
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9. The conpound according to claim1l, wherein RY is a
Cl-4 aliphatic group substituted with a 6-nenbered
weataroatad ring having 1-2 heteroat ons i ndependemniisy003/023950

sel ected fromnitrogen, oxygen, or sulfur. 10. The
co n@dﬂred:oaqundi bewrding & ki 3, whdreih@’ns fNedtsd frofalméhyl,
allphtlc {) substituted with a norpholinyl,

cye ia ’? pi perazinyl ring 11. The conpound
accordlng to clain11, wherein RY is a Cl-4 aliphatic
group substituted with N(R2)2. 12. A conpound
sel % cFheccoimpommd hecogding o cleins il swhergind¥ :is mittolen.N  NH NH
NH HN NHN NHNNNCF3\NCF3 NCF3 N H3C NI t-Bu
NI1-11-21-3 -53 WD 2004/013140 PCT/ US2003/ 023950
F. Nt ¢ oNﬁh&Hord"ﬁ%N) HMHM HhdYeith® s IECF3 N CF3 N
H3C 3 N H3C N N NN NHNHNHHNN
0-1) HN N HN N ~NCF3\,NNCF3NNCF3ININN

7. The compound according to claim 1, wherein R* is hydrogen.

8. The compound according to claim 1, wherein R! is fluorine.

9. The compound according to claim 1, wherein R’ is a C;.4 aliphatic group
substituted with a 6-membered saturated ring having 1-2 heteroatoms independently

selected from nitrogen, oxygen, or sulfur.

10. The compound according to claim 9, wherein R” is a Cy4 aliphatic group

substituted with a morpholinyl, piperidinyl, or piperazinyl ring

11. The compound according to claim 1, wherein RY is a C;4 aliphatic group
substituted with N(R),.

12. A compound selected from the group consisting of:

HN HN N
XN CF3 I Y CF3 | NN CF3
A P S
N Hsc N t-Bu N
I-1 I-2 I3
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[, i i 1-7 1-8 1-9 "IN~N~N HH'" ,NH N HN N HN

N H~ HN~NNCF3 ONNCF3 NCF3 INININ 1-10 I-11
w200/0tM40N ' N NH NH NH HN N HN N HN N ' N NPCFRRSEN3MR23950

CFS HNNCF3i o ONa NI/ NI/ I/ 1-13 1-14 1-15

-54 WO 2004/ 013140 PG/ US2003/023950 N N ~N (Q) O CH

NNN H NH HN N HN HN I N CF3 HN n N N
CF N 1-16 1-17 afd 1-18. 13. A pharnmac q/lcally
acce | e conposition ri sing a conpound -
acco dlﬁﬁ to claim1, apd_a pharmaceuti cal l \\J
acewptabl e carrier, adTuvéht or vehicle. 14) The

i t¢fan accordin aﬁn113, additio fFe

canprf sikg an additi dnal, Agr apeut i cr@ge sghke d

at ment  fiof ANZhd 's Di sease {AD),
Par ki nson' ss\Di¥5ease, an agent for
treatlng Mul tiple Sclerosis (MS), a treatnent for
asi¥ma, an I-5 I-6

T N Y
1-7 I-8
Y /N
. NH
N HN” N
N §
N Fa | N CFs
2
1-10 I-11
A\
/NN / "N
— \N/ — ’
\/N
/ HNT N HN” N
N
/NwN CFs HNwN CFs H L/EgN CF3
I-13 I-14 I-15
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anti-inflammatory agent, an i munonodul atory or

I Mmmunosuppressi ve agent, a neurotrophic factor, an
wagentoidan treating stroke, an agent for treatPQ@US2003/023950

car di ovascul ar disease an antidepressant, an

anti - ps otlc age or an agent for t|ng
. r? ) tlng ki nas
i a bl0|0@ cal sa e, conprN |ng t he

di abet

oHacti vit
of cont agtiNtg sai d i ol ogi caJ._sHHpl e wi h a) a
conpdﬂﬂtibh according to HNalﬁils or a cbtl o
HNaccor ?9 to cl ai mHN._ 16. nmet hod of K3 ki
cti pati ent | orNsi §§3t he Ste N CFs
adai v> kg, t 0 sai d ; a ConposkiAORZ
accordi ng @ ' ai m 13; or npound accor di ng
claim1l. 17 A nethod of treatig an aut oi mune

di sepse, an inflammatoryfi sease, a ngjgabojijg
di sorder, a psychiatric disorder, diabetes, an

angiogenic di sorder, tauopothy, a neurological or

neu nerative. di so i.nal cor.d

e AL S S5l oo 3R s B houna
accHiG 45203/ 0339 2 PhacelitR WA 6¢leptabl €@ Cadjivens or vehicle.

patient in need t her eof , conprising admnistering to

said patient a conp03|t|on accordlng to claim13. 18.

Th eléfmfé 0 %n@%%g%qza@%orrhﬁ ¢ (@jla{Hl b 13 adglﬂg(g ?1112 § érgbxgsm%nan additional

di seas
therabdreicgigentassicoted, frath alvetmsent Air H‘lﬁheﬂmﬁ 'sDidesse dAD), a treatment for

Par unt ; isggqegarégglegg%meptgqagr . Sﬁq%élssﬁgfsgf%ﬁreatment for asthma, an

antlslﬁh%ﬁﬁl't& élrtsan ﬂnﬁﬁur%ﬁlfdugat&y@r %ﬁﬁﬁ))su stiv®hgent, a neurotrophic
sclerosis ( , an injury due"to head uma

facter, mmzaggnrfentraa,tmgmmb@,}an apén ddrereating omdlmvasmaimaWy an antidepressant,

spinal. cord o al_nerv i.njury, myocardia

on S P e e Bh P BFbABE I SRR TeMiThy . ol avcons,
attention def|C|t di sorder (ADD), depression a sl eep
di sorder, (Perfu3|on/|schen1a stroke, an angi ogenic

di sbY. dbmethe @fanbu@ém GSK3 kipage apsivkipdn abiobogical gample,
c cd(g% H{gtlili% rs}te%‘? ‘fﬁh%l %&%Eﬁiﬁ%‘%ﬁ Stafdid {avgcg{)r dﬂlg to claim

18, a)m@dsltmladccddﬁxgaselauﬂilspdslder or condition is
Al zheiner's di sease. 21. The nethod according to claim

17, DAHERRNNE ArePTding &7 elgim ks a neur ol ogi cal or

neurodegeneratlve di sorder.

16. A method of GSK3 kinase activity in a patient, comprising the step of
administering to said patient:
a) a composition according to claim 13; or

b) a compound according to claim 1.
17. A method of treating an autoimmune disease, an inflammatory disease, a

metabolic disorder, a psychiatric disorder, diabetes, an angiogenic disorder, tauopothy, a

neurological or neurodegenerative disorder, a spinal cord injury, glaucoma, baldness, or a
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22. A nethod of decreasing spermnotility in a male

patient conprising admnistering to said patient a
woanp@agstddon according to claim13. 23. The nmePooas2003/023950

according to claim 17, conprising the additional step
cardibvasadliar dissdsefinngpatient $@hekdadédedf) comprigifigialm@hidéring to said

therapeutic agent selected froma treatnent for
PatigptheqmpasitiongceRrding te algym 13.  r eat nent for Parki nson' s

Di sease, an agent for treating Miltiple Sclerosis

(M5), a treatnment for asthma, an anti-inflamuatory

agelft. , Tlenmethothacxondidg toatl ainy 16 rwhenein saidulyenes disvgler, or

ent. neurotrophic factoy, an nt for. treating |
condtiogits selegied: Bl aiant.cidpelis, Aibeimes ot Lbngggton’s
discabe, PRHEAGR' £§8ARE, ATR- A8 diate@AVHBAL, ﬁm?gﬁtgﬁhic B!Eer&irkclerosis
agent for treating diabetes, wherein: Sald additiona
(AlsSh dronSealrigs disgane), ingltipigsctarosiatMS),an itjuey dicstedisad aima
treated; an -.5 2004/ 013140 PCT/ US2003/ 02395
sohg e P BT tT (RO R TUn G e Bl nerve
injurpgaydRrdi ihfraRindcLABRYSEJE BPpaEophs gt &mE ASRaEod Q¥
. or separately fromsaid conposition as part of a ) _
dlsqu(jAI@lg), dgpisesien. pgleap disgrder, reperfusion/ischemia, stroke, an angiogenic

disorder, or baldness,

19. The method according to claim 18, wherein said disease, disorder, or

condition is stroke.

20. The method according to claim 18, wherein said disease, disorder, or

condition is Alzheimer's disease.

21. The method according to claim 17, wherein said disorder is a neurological or

neurodegenerative disorder.

22. A method of decreasing sperm motility in a male patient comprising

administering to said patient a composition according to claim 13.

23. The method according to claim 17, comprising the additional step of
administering to said patient an additional therapeutic agent selected from a treatment for
Alzheimer's Disease (AD), a treatment for Parkinson's Disease, an agent for treating
Multiple Sclerosis (MS), a treatment for asthma, an anti-inflammatory agent, an
immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent for
treating stroke, an agent for treating cardiovascular disease, an antidepressant, an anti-
psychotic agent, or an agent for treating diabetes, wherein:

said additional therapeutic agent is appropriate for the disease being treated; and
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said additional therapeutic agent is administered together with said composition as
a single dosage form or separately from said composition as part of a multiple

dosage form.
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