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WD 2005/ 097117 PCT/ EP2005/ 003613 THI ADI AZOLI DI NONES
AS GSK-3 INHI BI TORS 5 FI ELD OF THE | NVENTI ON The
w@e@seetilT nventi on relates to enzyne i nhi bitorBCT/BAPH05/003613

nore particularly to 10 heterocyclic inhibitors of

gl ycogen synt hase ki nase 313, GSK-3, to processes of

preparation of such conpounds, to pharnaceuti cal

conmpositions conprising them and to their use for

the treatnment and or prophylaxis of a disease in which

GSK-3 is i I h as Al zheiner's disease or

non-i nsul i nw}%%g%&éﬁﬁg%‘%@ﬁeﬁgsﬁﬁ ITEIRLTORE  BACKGROUND

OF THE I NVENTI ON The search for new t herapeutic agents

has been greatly aided in recent years by better

under st andi ng of the structure of enzynes and ot her
FIEIH?QE)T@@U&&’%QQQSWM ed wth 20 target diseases. One

i nportant class of enzynmes that has been the subject

of Thex peaseity éveniiety 1elgteshie praynes Ankkibiterse gnd nmpge particularly to

e BGEERLTS IR S Rar g Rl Seld s o mopaat

of sugl edhpeuntl SHEpHANE eamEical icofipus domutanprrimethding aad astheir use for
i nfl ammat ory di seases, neunolochaI_%gd .
the trRafRYt e BHPTAPTOPRY KISl a Jiseagh i pwhich GGy issinyplyed, such as

Alzh in?e?’%%?&asfdg{ngg\ghgﬁ%ﬁi;égeﬁ@}l{m%eté ré'é‘ﬁl er' s di sease or

ornone-re ases. Accordingly, there has
been a substantial effort in nedicinal chemstry to
find protein kinase inhibitors that are effective as

icagen en synt hase ki nase-3 (GSK-3)
BAd]gégWr@t f egﬁivr@%ei n ki nase conprised of a
and B isqofgrns that are each encoded by distinct genes
( Chlhpesctoforaten: thoprhids agonts By DEsTo By 2ied g gogees years by
vt S8 o 730§t R 0 SRR Dot it
target Hisesge Omsyintpoztset dtase @$ enZyieSSiet Bis bednfthe subject pf oxsemgive study
is th% %lgg‘qelgl’n k\é&%émgéfzg{esggsggagé g@gia%elgg ?V?tlhl %%g’gglt Igé/iﬁXasi* responses
triggdrbl by fSteln BRhse- MY SihRE by alts. Orhedt Hizbasel RRP@IPAIMMIMCl Bseases,

considered a crucial event in the devel opnent of
inflamenadoryl  diseasad,ennetrologivalli swddeneurodegsherative yghisages, — cancer,

di abet es .35 ( Kai.danovi c El dar- Ei nkel H g
cantigygtofiseasce AYERAR g SRRy e or FERRbe rclated
diseégéS§ gage%szdzi : y,nﬂ%ﬁg‘fas Ype Ribstantigigefiiat i biadicind @Bdmistry to find
protein kinase- inhibitors that are effective as therapeutic agents.

Glycogen synthase kinase-3 (GSK-3) is a serine/threonine protein kinase comprised
of a and B isoforms that are each encoded by distinct genes (Coghlan et al., Chemistry &
Biology, 7, 793-803 (2000); Kim and Kimmel, Curr. Opinion Genetics Dev., 10, 508-514
(2000)). The threonine/serine kinase glycogen synthase kinase-3 (GSK-3) fulf#fs"a pivotal
role in various receptor-linked signalling pathways (Doble, BW, Woodgett, JR J.Cell Sci.
2003, 116:1175-1186). Dysregulation within these pathways is considered a crucial event
in the development of several prevalent human disorders, such as type II diabetes
(Kaidanovich O, Eldar-Finkelman H, Expert Opin. Ther. Targets, 2002, 6:555-561),
Alzheimer’s disease (Grimes CA, Jope RS, Prog.Neurobiol. 2001, 65:391-426) , CNS

disorders such as manic depressive disorder and neurodegenerative diseases, and chronic
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di sorders such as mani ¢ depressive di sorder and
neur odegener ati ve di seases, and chronic CONFI RVATI ON
WQEBRF Y1 2005/ 097117 PCT/ EP2005/ 003613 2 i nf | ROTYEPIIN§/003613
di sorders (Hoeflich KP, Lud J, Rubie EA, Tsao M5, Jin
0, Wodgett J, Nature 2000, 406:86-90). These
di seases may be caused by, or result in, the abnornmal
1nﬂa1919®'f(ﬁf§/ | br&@drs ((Hbéﬁ‘llcﬁ KR Lusiy %R@biei B4, MeidMY,sTih rO,Whiiookgett J,
GSK-3 plays a role. GsKk- 3 has been found to

Natuph 38¢h o%,éi Sét%o)aﬁ"be?@o@lﬁﬁaéﬁfé maebaesed by 8F Tesubuigpdie gmormal
oper%c?o%%ﬁ'%&ﬁ&%ﬁgﬁ gtgﬁélﬂﬁ% gltﬂ%g {ﬂrv%lg}ﬁ BRK.-8 % 1448 gley cogen

ase rat mting zyme necessary
for gl ycogen synt hesis, the n1crotubu|e associ at ed

P GSr e endAond fa Phaspbity Fin £} Ogpish: (8 oy oL ninber of
reguﬁ% @!rétél‘ﬂg eghésé%ﬁ‘gbelrﬁ)ﬁh@lud@ %Nco%he%tﬁa%ﬁtv@lﬁcﬁ- i €hrel#bs limiting

and CEP se diverse
enzypreaieeesaaﬂya*"mgglbzsogemrpslyn&)ama t@ml@ombu}myoca@tgbpmgemﬂ“au the gene

cel | ul Lifer. t|on ent | i O
wansGER e FErob rraifeis- & FBRAAR PN rgh o b AL ciate
lyasd, %aneﬁgaﬁtsh@clé/fa@wrﬂ gLl &8y @-M?MQEIQEB”@MECEPB&L These diverse

fredi ¢inal entities for the treatiment of such unnet

protein dergste simpligatei GEK-3in maanwyr espacts of scatiylar gpefabelism, proliferation,

Rev., 2002, 22:373-384) through
dﬂﬁ?%@%f@hg%%%$€¥?“w %u dephosphoryl ation and anyl oi d
processi ng, or transcriptional nodul ati on
res ectlveln%. Anmong t he great di ver&g% of chem gl
o ssinfibitioncek GH K- ANay Tepericn ¢ ¥kale Stfaé‘iﬂéldto evelop novel

T L

DordvBsdrd BeAlondo Mouved. eitds. Riewdj 2002226243184} thyowhOiasulinimimicry, tau
753-761 the 2,4 disubstituted thiadi.azo

dephogphepyla %arﬁlr%gvélﬁ{del&%f‘éSlflﬁaemftﬁapﬁﬂpﬂ?ﬁalﬁ%é‘ﬂ%}P&efﬁﬂeck}vely
GSK-3 inhibitors (Martinez A, Alonso M Castro A
Perez C, Moreno F, J Med Chem 2002, 45:1292-1299; WO
01A8EHETha e lipasiey 0f obaBRyl smmétsres @@ﬁp@@ﬁd% infaibision already

e e s T e R
AloR6M. RIEOVafetitez, ANduftbld By gicini Bhe;hksw@mm 11, 753- 761) the 2,4-

t hi adi azol i di nones have t he tendency to react

dlsuhsjrtmgd) phiaiezolidiepnen{TD AP b g pesemisd pe b figst z%TP%\A’é’P pcompetitive

er i
oL AT Ploe RS 8 ke LoRG) & NiBaf0d et Cr
200313 178211299 go@ 01 QSGQﬁbnd USYZOOBI‘(IiSéIFIS)erEheSB.oempgmm have great
phar maceuti cal, propertjes .
interest since they are selective and do not show inhibition on other several kinases such as
PKA, PKC, CK-2 and CDK1/cyclin B. However, thiadiazolidinones have the tendency to

react with nucleophiles and this property may jeopardize their drug potential.

There is still a need to find good GSK-3 inhibitors, being both effective and
selective, and having good “drugability” properties, i.e. good pharmaceutical properties

related to administration, distribution, metabolism and excretion.
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wWORBSHATI ON OF THE | NVENTI ON Taki ng advant agePGf/EBZN%003613

of our nol ecul ar nodellingdresults and theories, we

have designed and synthesized a second generation of

2,4-di substituted thiadiazolidinones 5 (TDZD) which
DESERIPYEON OF I E INVENBIONNi ol - cont ai ni ng bi ol ogi cal

nol ecul es such as gl utathion and BSA (bovi ne serum

al bum na). Surprisingly, these conpounds have al so a

v _ . P . : al "
SEXAPYSHEAH 5 SRR S Spod DGR QR e e

desighbd landostlesizedta tsheonidngemdration iof 2j#-+disvbsiduted thiadiazolidinones
conmpounds of gene for

(TDRPOIN 315, Ve TR oaPgrbRbcRtaRing SiolpBegRigi@ulcs such as
i | | i) i kO BdbapOinddhave also a

Bt B o T R S BB U0 ShibpOindi have aleo
very fi{o@yabladcgeldmprofileniy particwWaserahhioavalehility anq? dépodpegain barrier

Rb, R2, R3, R4, R5, R6 are independently selected from
PeneRdfiihgen, substituted or unsubstituted al kyl,

substituted or unsubstituted cycl oal kyl, substituted

or unsubstituted 20 alkenyl, substituted or

unfouinstaspagt the iaveption is diactadite eamppungd of peraral forpula I:

het erocyclyl, COR7, -C(OORS, -C(O NR7R8 -C=NR7, -CN,

-OR7, -OC(OR7, -S(Ot-R7 NR7 NR7C(O) R8, - NC2,

-N=CR7R8 or halogen, t is O “or 3, R7 and R8 are

each independently sel ected }==e{ hydrogen, substituted

or unsubstituted 25 alk,

unsubstituted cycl oal kyl2 s

al kenyl ,

itlp;é)ed or
t uted or unsubstituted

wherein:

R, is an organic group having at least 8 atoms selected from C or O, which is not
linked directly to the N through a —~C(O)- and comprising at least an aromatic ring;

R, , Ry, Ry, R3, Ry, Rs, R are independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, -
COR, -C(O)OR7, -C(O)NR7Rg -C=NRy, -CN, -OR7, -OC(O)R7, -S(O)-R7 , -NR7Rs, -
NR;C(O)Rs, -NO,, -N=CR7Rs or halogen,

tis 0, 1,2 or 3,

R; and Rg are each independently selected from hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted aryloxy, halogen;
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substituted or unsubstituted aryl, substituted or
unsubstituted heterocyclyl, substituted or

wae@alostiit ut ed al koxy, substituted or unsubst i PCI/8B2005/003613
aryl oxy, hal ogen; WO 2005/497117 PCT/ EP2005/ 003613 4
wherein Ra and Rb together can forma group =0, and
wherein any pair Ra R2, R2Z R3, R3 R4, R4 R5, R5 RG,
wWRerdibR , @iid Ry BteftRn cdrofofmaqgeite0, andwhdretn anyipairiR,BeNR; Rs, Rs
or_a pharmaceutically acceptable salt, prodrug or

R Ry/Rs R stBseReBs.or R camfernt aster hexclic sSHSHas with a
| k

R T e S S N

t he t hi adi azol i di nones i nteract optlnally with the

t he same .ti resentin
Vi ﬁ@‘aﬁo‘fe 59hat;998w81ﬂe4 sowith ppeprdr ey %ﬁﬁbﬂ%g%o%a‘? gnd a bulky
' hBMiAgo]&tinones interact
gnu#@&%?n%%g%@ﬂ%%gﬁ%é ca?ﬁgﬁggaqﬁéggngggpgﬁnds shg&fgood
optinzadlyi wiithythe S3Ii3 enzynmenwhile ditidleel styne dmmeg prasentpigagond drugability
roteins like glutatione and albumn. Also preferred

PrOPYHES-conpounds i n which R has an aromatic group

directly Iinked to the 15 N of the thiadiazolidi ne.

In a £articular enbodi ment congounds in which Rl is

Prefptiech pomgeunds ase gose dr sfhidgRi bapan agpmatier spwR hi“fmwt least 10

is a_ a- t I fi
ol S ALY b B,y BB HES Y S0P b @8tbinding o
plas®pidtdiaglike gihitativheandBihi. an unsubstituted benzyl

group. In another aspect the invention is directed to
pharmaceutical conpositions which conprise a conpound

Aﬁg& a&@ c%ﬁﬁ&lﬂd@ i Wwhicd®'R Bhdl Qﬁraﬁﬁﬁﬁiht %rﬁ@ﬁ Hﬁfectly hnked to the

acc pta e sa prodrug or solvate er eof ,

N of peathivelterotidinal | y acceptabl e carrier, adjuvant or
vehicle. 1In a preferred enbodinment the fornulation is
oral. The present invention is also directed to the

IH %epa%cﬁlﬁeenWYIﬁelﬁed‘oh{b%Qn&OMBH R 118 a dapBRthiyPSletipatdipR erred,

a nedi canent, preferably for a GSK-3 hed at ed
mos@rsk@)éylfl&osndrltapb‘ihyl SOuA ternatively, the invention
is also directed to a nethod of treatnment of a GSK-3
medi at ed di sease or condition conprising the

Adhdtipséfeatd BRssf dmpeihdcdre iR saibwhichdlie substituent at position 4 of
the TDZD is an unsubstituted benzyl group.

In another aspect the invention is directed to pharmaceutical compositions which
comprise a compound according to formula (I) or a pharmaceutically acceptable salt,
prodrug or solvate thereof, and a pharmaceutically acceptable carrier, adjuvant or vehicle.

In a preferred embodiment the formulation is oral.

The present invention is also directed to the use of the above defined compounds in

the manufacture of a medicament, preferably for a GSK-3 mediated disease or condition.

Alternatively, the invention is also directed to a method of treatment of a GSK-3

mediated disease or condition comprising the administration of an effective amount of a
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WO 2005/ 097117 PCT/ EP2005/ 003613 5 conpound of
formula | as defined above, or a or a pharmaceutically
wae@sprAabi e salt, prodrug or sol vate thereof, PECDER2005/003613
patient in need thereof. In another aspect, the
invention is directed to the use of the above defined
5 conpounds as reactives for biological assays,
compBfd 8F AT & MRkl avEObr ES6r 3 phdtiratéitionlly abeeptable salt,
another aspect the |nvent|on is directed to a process
prodrhig pr gl ease therrplatocopgtinnhtn wsed fsreall a | above by
reaction of the appropriate benzyl isothiocyanate with
a isocyanate of formula RI-N=C=0. 10 DETAI LED
DESGRoRE: QNp&H, THiE ihWWMEDT | iONlifkBtetiht tthypivsal ofcthepahavgs defined

of this invention sel ctlvely bit GSK-3
COMPORPISASEPRSH VET foat)rf%?glﬁar SEBYH P&?fjﬁag asmﬁct%¥§%k2§€?“bm‘m'
CK-2 and CdK2, which could elimnate the effects.

Additionally they do not bind significantly to node
printagbther sspedt the invehtivmeis Witeeted &nal psz.wwn@r seeparng: bermpeund of

s, a le I cation. fthe

form 4 4have bRaghenpn of Sho Bl bl B A A bl frogyapece of
formW@I R J-RECRrey meabi ity as 20 denDnstrated by the

exanples In the above definition of conpounds of

formula (I) the follow ng terns have the neaning

indicated: 25 "Alkyl" refers to a straight or branched

@tfmgﬁ ¥ AR IS g of carbon and

DETEXQE@EQEQa ons ,t@%ntalﬁtgb no gg?ﬁ?atlon havi ng one

to eight carbon atonms, and which is attached to the

r eﬁ{ Qypt&ﬁ‘e (ﬁﬁlﬁﬁ eofbihlﬁ 1§{'éiﬁbﬁ Mé@ivel@ 1r911b1t nNB$IBIB, without

et A e propyl, i-propyl, n-butyl, t-buty
inhlblttiqmenf piher grateinAkingsesr sdh el IéKﬁay 6&2 @h«éﬂd}@ which could

ehmlagtgs tg%ft cg%j %@tl glygggync? Sburkfcf glggr it %1?1@[ ﬁ)%gdfispr&%tglg 'such as

Glutéﬂ]%ﬁé)éﬁémé Sexdfl PAburiint WﬁhchﬁETaC@wOmdi&dtt@i bﬁ Ithi et stablhty in
koxy" refers to a radical of the fornula -ORa wh %e
plasrm Thewralsgl lehpwr g09¢ aabserption) eidn dipodp Gaan Qam@r permeability as

demGRERRE Yy 461 (0XYaePT OPOXY. ete. VID 2005/ 097117

In the above definition of compounds of formula (I) the following terms have the

meaning indicated:

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting of
carbon and hydrogen atoms, containing no saturation, having one to eight carbon atoms,
and which is attached to the rest of the molecule by a single bond, e. g., methyl, ethyl, n-
propyl, i-propyl, n-butyl, t-butyl, n-pentyl, etc. Alkyl radicals may be optionally substituted
by one or more substituents such as halo, hydroxy, alkoxy, carboxy, cyano, carbonyl, acyl,

alkoxycarbonyl, amino, nitro, mercapto and alkylthio.

"Alkoxy" refers to a radical of the formula -ORa where Ra is an alkyl radical as

defined above, e. g., methoxy, ethoxy, propoxy, etc.
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" Al koxycarbonyl" refers to a radical of the fornula

-C(OORa where Ra is an al kyl radical as defined
wW@bw3m971¢7 g., net hoxycarbonyl, ethoxycarbonyl PCT/EP2005/003613

propoxycar bonyl, etc. 5 "Abkylthio" refers to a

radi cal of the fornula -SRa where Ra is an al kyl

radi cal as defined above, e. g., nmet hyl t hi o,

ethylthio, propylthio, etc. "Am no" refers to a

radi cal of the fornmula-NH2, -NHRa or NRaRb, Were

anthlRx ysrdony!" defeisrted: raigeleof theformula ‘C(pe\_@&aéﬂt%e Ba is an alkyl

RO ORGP 5, SRS .

aryl radlcal may be optlonally substltuted by one or
nmore substituents such as dr oxy, apto
al lAlkyliperrfers toacadigal #atileéqﬁvszla 'SRy phete Ry aq%}l alkyl radical as

aefe b Bl B IR g R e, Lo o b

l'inked to an al kyl group. Preferred exanples include

benzy| and phenet I, "AcylL" ref rad

the‘\mapmfarsdecs) C%ﬁéﬁ%%@mﬁaﬁfﬁfe- N of SMifEkop gvhercin Ra
%m_ RE 8dissakrast 4pfkhed above and Rd is an aryl

ra |c as defined above e. 0., acetyl propi onyl ,

benzoyl , and the like. "Aroylal kyl" refers to an al kyI

21 T4 Slptsale oPutiaty e B JREYEL? OF ahheacdl radical
prefé%mg:omhew by hafhteyli thilicall The 8§ radichleghp be Vptivfaltyosubgtituted by

refers to a radical of the fornmula -

one omQpetegabgtifpenty gfchras hp/@rogysflg{qagto;ghql %]@ylng}pﬁgé(} @lkoxy, haloalkyl,
T

carbon and hydrogen 30 atomns. Unless otherMAse stated
speC|f|caII in the SpeCIfIC
cylralal fgrs. § Fogni Fou JERehe &cagxh BAUPy Refepd examples

. [ 1y substituted by one or nore such
mdﬁzg%bgm%ﬁdﬁ%dogﬂﬁydroxy, am no, cyano, nitro, al koxy,
car boxy and al koxycar bonyl . WO 2005/ 097117

or oA eapBcioat rytiel fcs FosRkohRarpl SHOTRS plieg e is an

alkyl radical as defined above and Rd is an aryl radlcal as deﬁned above, e. g., acetyl,

propionyl, benzoyl, and the like.

"Aroylalkyl" refers to an alkyl group substituted with -Ra-C(O)-Rd, wherein Ra is

an alkyl radical. Preferred examples include benzoylmethyl.[verificar si es correcto]

"Carboxy" refers to a radical of the formula -C(O)OH.

"Cycloalkyl" refers to a stable 3-to 10-membered monocyclic or bicyclic radical
which is saturated or partially saturated, and which consist solely of carbon and hydrogen
atoms. Unless otherwise stated specifically in the specification, the term "cycloalkyl" is
meant to include cycloalkyl radicals which are optionally substituted by one or more such

as alkyl, halo, hydroxy, amino, cyano, nitro, alkoxy, carboxy and alkoxycarbonyl.
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to another ring. 5 "Halo" refers to brono, chloro,
i odo or fluoro. "Haloal kyl" refers to an al kyl
wo adso9i117 as defi ned above, that is substitut eBCOEPIINE003613
or nore halo radicals, as7defined above, e. g.,
trifluoronethyl, trichoronethyl,
2,2,2-trifluoroethyl, 1 -fluoronethyl-2-fluoroethyl,
and the like. 10 "Heterocycle" refers to a
heterocyclyl radical. The heterocycle refers to a
st"Bied Bylt' sefetsSoranrarpl graup,i evgecidilicm phend os heterorrsd gropgn fused
%hons and fromone to five heteroatons selected from
to anqthier BR&up consi sting of nitrogen, oxygen, and sul fur
preferably a 4-to 8- nenbered ring with one or nore
het eroatons, nore preferably a 5-or 6-nenbered ring 15
"Halofireferviedromorgieonofde opHuei9s. For the purposes of this
i nvention, the heterocycle may be a nonocyclic,
bicyclic or tricyclic ring system which may include
"Haldallsgdrefem go ai alkgireadicabchs defimedaboveg € icabbtittedrby one or more
sul fur atons in_the heterocyclyl radjcal be ., .
halo opedisalsl | yasoxdefinedd; abP¥e nittr G%’en%‘ﬁhgﬁ’ﬁowgg% e (richloromethyl,

QRA Y1 .Gttt ies tordBtyl, Aed hRlifkeocycl v radi cal
Lzﬂggguggamgér?igfly 6@ fu??y sgturated or aromati c.
Exanpl es of such heterocycles include, but are not 20

S B B B PRSP nROERAL 683

15 nRhRRIRZ HAE wiRkk id0Bsistd WMNQbEIE atonky &t &bal @ne to five heteroatoms
tetrahydrof uran. References herein to substituted

selectpdofips the growp conspsingdy Brogee opy e #ad isHifunmrefsrably a 4-to 8-
efer.to the specif] ' hsty. i
kS48 RS TAE BI, L £3081 g
with SHé baRloe BiteuRemseForghe phfosgest this dfiveatiod,|thoheterocycle may be a
chl oro, bronmo and_jodo ; cyang ;

hydr.oxyl . nit ,
monerzcto BicHlRAR UFYCUE CHESENE IV maX 1B PAg sl rgciysiges: and
the n%ﬁ%qleag%&r{wﬁr Jul & atomsGATROXATL BT y1hii¥Al 184 PBPSptionally oxidised;

ose groups having 1 to about I2 carbon
the 18{rogdh Stom fagrbeloptvnalip umarizsdop andithenbetaredyipl sadical may be
preferably 1-3 carbon_ at

ns ;. al kenyl and | K
i oSN I GPOdHC. PEaTilg Bhah el e, pugere not
1imitla% R a&%ﬁm@é‘,%eﬁl&m&oﬁa RAzapssle] Rurkdr B6Ria@6lef iiiflaoltOindole,
about carbon atons ; al koxy groups having one or
piperidine, piperyziee) putink ageliandhiadeacle, egalayssefiran car bon
atoms or 1 to about 6 carbon atons ; aryloxy such as
phenoxy ; al kylthio groups including those noieties

hag bfatbr@BEh&Ein B sBbstitic@ k&g ih ithk agegoumdsl of thenprésdnd invention
about 12 carbon atons or from1l to about 6 car

0 "
refertn ghe sperUBIADOSHODRATRY beT BTGB AbOBEHmore svalable positions by

one or more suitable groups, e. g., halogen such as fluoro, chloro, bromo and iodo ; cyano ;
hydroxyl ; nitro ; azido ; alkanoyl such as a C1-6 alkanoyl group such as acyl and the like ;
carboxamido; alkyl groups including those groups having 1 to about 12 carbon atoms or
from 1 to about 6 carbon atoms and more preferably 1-3 carbon atoms ; alkenyl and
alkynyl groups including groups having one or more unsaturated linkages and from 2 to
about 12 carbon or from 2 to about 6 carbon atoms ; alkoxy groups having one or more
oxygen linkages and from 1 to about 12 carbon atoms or 1 to about 6 carbon atoms ;
aryloxy such as phenoxy ; alkylthio groups including those moieties having one or more

thioether linkages and from 1 to about 12 carbon atoms or from 1 to about 6 carbon atoms ;
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8 al kyl sul fi nyl groups including those noieties having
one or nore sulfinyl linkages and from 1l to about 12
w@ 00509714t ons or from 1l to about 6 carbon at onBCT/EP2005/003613
al kyl sul fonyl groups incl&uding those noieties having
one or nore sulfonyl linkages and from1l to about 12
carbon gtons or from1l to about 6 carbon atons ;
s HRMRS 468 nidstetits | 1 Maksges
aﬂqd%ﬁ%@%ﬁ% g%dg%ron1l tg about %ggggpggaegfgﬁggggﬁlronwﬁge and
from i do aboutt 1 6eaczomhinms g Sios 1 te abdys Gydaronaatems p alkylsylignyd groups

. re, carb ticularl h I 2 I
TR TR A s
carboRRESROS frymSIUidSHbbtld eab@ Suis Tasindaikie ghoupsbsdhi dsugeodps having

at each substitutable position of the group, and _eac
one oguherei N @taren and fropn i ép eheiént2 GrbemgomsHr ot d @n?@é‘&g carbon

ot her,W sg t.ed; o) of..t-heliovent .10
worn 5 LA S i S R bR B
aralkylhgicpr Bsiesmesl. dinless eotherwiner iadicsietippn catibnallynyubstitettd group may

at ons For exanple, c ounds havj t?]a t

. i S vjin e prese e

have gt pusiica b Rep PR BRIAPHE DR O iBh P 41 6 sybstitution is
indeﬂ%}{d%ltg?g‘feq{théifm or tritium or the replacenment of a

carbon by a 3G or 14C 15 enriched carbon or

15N-enriched nitrogen are within the scope of this

invention. The term "pharmceutd.cal |l ccept abl .

| B EE e B SRFRER 58l RS BRI APL eyt it
compRdPRBI G et baiglih Yhepresdricaldlt @nd at inore otupicatlgl ensitbed atoms,

or any other conmpound which, upon admnistration to
For ?thl_pﬂ@ ciopineunds baiapalt gresent et ereRt fucthpyreplacement of a

I ndi,rect a C ' ' 13 14
by giietigh bl P BRES o P SplERFIRP 88 o Whlloy a BC- or e
enricR@NcRbEs FRERWRALd Hitragaept alithin theaksse @l this ifedntion.

within the scope of the invention since those may be

useful in the preparation of pharmaceutically

gﬁgl-?eotteﬂgl“g{lﬁ%akéutic;ﬁ? g&egegﬁ@fe?stagg rﬁeﬁ(/%t'f\?éls,t VRSO Proifigs” refers

. derirvatives can arried out by nethods known
to anlyrphtaﬁﬁaoglﬁticall&&c&ptaﬁlm sdlgmster, splvatepecayt dtberd doynpound which, upon
acceptable salts of compounds ovi ded herein are
admlgysﬁp. Hei 1o Q’d’ TeFigHn l’?ecaﬁgﬁg p&%ﬁ%ﬁlg l{glrgal‘lliycc?{ i glﬁ?cg]yh% cgmpound
RAC L ' ' -phReHceaicall 1
o5 A e Y T Y “ooepeble
salts piserfall sdthity therseast ofithe trtventioresinecthaseomay e usqful ifghepreparation
t hese conpounds wth a.stoichi t I Q .
of P DG SRR 5 T P RAETIOR oo PPgsaind defatives can
be caAbY 6MtbyPhethBdSkibwid #rthe &, the two. 30 CGenerally,

nonaqueous nedia |ike ether, ethyl acetate, ethanol,
i sopropanol or acetonitrile

For instance, pharmaceutically acceptable salts of compounds provided herein are
synthesized from the parent compound which contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts are, for example, prepared by
reacting the free acid or base forms of these compounds with a stoichiometric amount of
the appropriate base or acid in water or in an organic solvent or in a mixture of the two.
Generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanol or acetonitrile
are preferred. Examples of the acid addition salts include mineral acid addition salts such
as, for example, hydrochloride, hydrobromide, hydroiodide, sulphate, nitrate, phosphate,

and organic acid addition salts such as, for example, acetate, maleate, fumarate, citrate,
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are preferred. Exanples of the acid addition salts
i nclude mneral acid addition salts such as, for
we@spAa17 hydr ochl ori de, hydrobroni de, hydroi oPCTIEP2005/003613
sul phate, nitrate, phosphafe, and organic acid
addition salts such as, for exanple, acetate, naleate,
fumarate, citrate, W 2005/097117 PCT/ EP2005/ 003613 9
oxal&¥ adu@éﬁate Stﬂﬁfz‘d't@ ahAaterBhddetlt€ mdlRdnab@phsMRRIR]d fbluenesulphonate
met hanesul phonate and p- toluenesulphonate
Exargples pbthe) allsali addadon sadts inddpdesinprgapiaialts meghyesn fer @@W&? sodium,
or e, ci
pota&ﬂ“ntf Qﬁ%ﬂnﬁaaélﬁégﬂg% g“l“%&mu re%tgrﬁéﬁ?& aﬁ{f‘l}}%ﬁ@g} ts}ﬂlf@ an% organic
alkal(br gaﬂﬂsc sudhk alaks, Sa‘bﬁ s aambleas ethglen@danileg, ethanolamine, N,N-
hyl enedi am ne, anol am ne,
dlaﬂwﬁwﬂwglﬁ@emﬁam o ] wﬁa%fr@}kw anginoReidh S3s-and
basi ¢ am noacids salts. Particularly favoured
derivatives or prodrugs are those that increase the
bi Batienladpi favopredf dengattespounpwdoigst hirs thosenthabnincrease the

bioay IR 5 i ROt Biar oty HPsteh SaeBitis e drpinistered
to aPSatiBf fe. %ea(g%} |al/10\31 rgabﬁ UrAsd atimifsteRd & dofo BBifbre readily

enhance ellver t he parent conpound

absolied|inigi tbabloodb ﬁpwhmh@nhal(cc; dglivery loé ﬂmmrent@pmpym@t 3 piological
com]geﬁ? '?1 e.g; ph} Ber% W@xaﬁ@%&@&xﬁéﬁ’?‘?ﬁ}fe‘% m@?q%gg@c?&”d

within the scope of the invention. The term" prodrug'
is used in its broadest sense and enconpasses thos

15A8% crpgpIdat N aredrag ebh senpend of foryea (B it Widhin the scope of
the 1?19&@%?{'1 efglgggl;rﬁt g o%"; Sl%i@illnggﬁhbrggﬂégi’ gérﬂs\ée‘ﬁld"&%ﬁpasses those
denxranaésm]hat anebe:mamﬂedginomvd toetht wonipoomdsl of the ouestiqr. é’ehtderivatives

wouiﬂlgl;e%&gx gogcl‘égctglc 11 t ho l I m %at Lo giép%e ﬂg}f (:g! | o‘%ﬁjﬂmctlonal

groug§ ;pges@ﬁtt &1 fhe laefe%ﬂ'aaina \%ﬁﬁ&ftshmﬁ@dcﬁi' tﬁ@lf&ﬁwﬁﬁg fdéﬁ%tﬁfes of the
ers carbamates, and am des. Exanpl es of wel

presémt ompmdso d&teref arpino daid astyrsa phosplintegeststs, merqd sglt:v@ﬂfonate esters,
act. n re.kno those skill n the art
card et R R B T olpb g aarBotLp Eorpleinds Bt of o
given E@ﬁﬁ@@@fﬁ @ﬁn@ﬁt&ﬁﬁﬁhﬂ'ﬁb @itde [KARAVar the atahd®lakbe found e.g. in
Franci s (aprl 2002) . The conpounds of the invention
Krogsagerdd.arsencat gk { Aextbpek ofgpredesigreandiBiscovasy” Faylor & Francis (april
onpounds or as solvates (e.g. hydrates) and it is
20023
ntended that both forns are within the scope of the
present invention. Methods of solvation are gener ally

known within_ the art, Suitable_so|vates
phaherecostnovads (of Hec apeatine 13y Pt 8k crysial nepefP’fnil ctithgr as free

compSRAY T8 SofvBs (e.g. hydrates) and it is intended that both forms are within the

scope of the present invention. Methods of solvation are generally known within the art.

Suitable solvates are pharmaceutically acceptable solvates. In a particular embodiment the

solvate is a hydrate.

The compounds of formula (I) or their salts or solvates are preferably in
pharmaceutically acceptable or substantially pure form. By pharmaceutically acceptable
form is meant, inter alia, having a pharmaceutically acceptable level of purity excluding

normal pharmaceutical additives such as diluents and carriers, and including no material
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solvate is a hydrate. 30 The conpounds of formula (1)

or their salts or solvates are preferably in
w@b@siemeut i cal |y acceptabl e or substantial |y pCr/@pP2005/003613

form By pharmaceuticallylf@cceptable formis neant,

inter alia, having a pharmaceutically acceptable |evel

of purity excluding normal pharmaceutical additives

consid&ed tBSc &t dovSnt Sosafliet Ak [Theitp levaRdor the [t sistafce are preferably
mat erial WO 2005/ 097117 PCT/EP2005/ 003613 10

above GA%, deprsdptefuiely aaboner 7%, Bestageeisrably| ahovpd(%y In a preferred
l.evel s, fo f I
e g BT P RGBS GBI PLAE o R St o

prod8896 In a preferred embodiment it is above 95% of the

conmpound of formula (1), or of its salts, solvates or
prodrugs 5 The conpounds of the present invention

eg&ﬂénan?yoit Iﬁfe gﬁéﬁﬁdrp%bregeﬂfeﬁub? #ht) aHWE described

|oners pen ng on the presence of
formﬁlhl(r) ahayCiacinde snamtioleendapsndiog pe Hwi prgseone ofichigal egndres @1 isomers

seeSlngen ShEbEs B85 raSlis L5 R i ST gpiomens

or di%?ck:ﬂeol}%ﬁl@fsrhnﬁt}ﬁxﬁﬁé’sotﬁe&f)f FAEwRhRSBE kcops \OE fid (#8senl fviition.
ave found that the conpounds of formula | above are

sel ective GSK-3 | nh| bitors (they do not show

itio n k| nase [ t .
ppgggl}ﬂ %’8 d tﬁ 6{1%061@; o?gfgg%glgtllt eé)%' th &?{CUVEB GSK-3
1nh1b‘it5%r(th%9|doéﬂb|t §hdw 'inlﬁilﬁlti@n de velepRimRSs) andatiiidonallyiheughsent good
t he adéquate sel ection of the size and chem cal

pharmsheplegieal rpropertiss gYhieth anakapdhene (ade 1igr Siug Klevelppipent. Indeed,
throug,gr}ﬁe é& cglﬁfé cPRLigh 38 %, Qgp%ﬂqﬁlﬁrﬁﬁﬁt ch%fa% o¥fRtids 3’1t ﬁl@lsﬁbsutuents

nDIec es suc utat ion and
on tRNADRY &irghawnhgeodbtainat dmmmuadd ﬂtalt Iard: yvea;n dtableo agknnst plasma

barri er penetr 10 S an t.ic
molecplies sychss @lath iR dinah 3y orpirbiggatighity and blood

barmibihQdi-fEpt R has at least 10 aronatlc car bons.
ernatively, good conpounds are obtained with
el ectron donati ng groups on the ar orrati c ring such as

al koxyl or neth d|o thou l.in

t oRt FEMPEHSES laﬂr% %@o‘éd rﬁl 8?139 tlge S&Pﬁ%‘% pggﬁe?&es. In an
embodiment R; has at least 10 aromatic carbons. Alternatively, good compounds are
obtained with electron donating groups on the aromatic ring such as alkoxyl or

methylendioxy.
Although R; can be linked to the TDZD through any group as long as it is not —
C(O)- (because of degradation and poor stability in plasma), it is preferred that the aromatic

group is directly linked to the N of the TDZD.

Representative substituents that can be used as R; are the following:
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25 C(O - (because of degradation and poor stability in

plasma), it is preferred that the aromatic group is
wal2eso9ily7 | i nked to the N of the TDZD. Repr esePCHEP2085/003613

substituents that can be dded as R are the foll ow ng:

WD 2005/ 097117 PCT/ EP2005/ 003613 11 -H2GH2C \ CH 5

-H2C )aO -H2C G- 10/ 0. o\ o\ 15 Very good

results of stability and bioavaifaRility in vivo have

been obtai ned w.th a bulky ar o group such as

napht hyl . In p%%%? | 2 s /hyl has gi ven good

results. Wen R i a-napht hyl Jeuit is preferred

that it is an unsub ed al pha=xapht hyl . 20

Concerni ng the substitdént at pon 4 of the TDZD,

it is preferred that Ra and Rb H. I n anot her

enmbodinent it is preferred thaqo'?z R3 R4, R5, R6 are

i ndependent|y sele¢ted from hydr a , Substituted or
unsubstituted L COR7, -C(O OR <OR7, -NR7R8, or
25 hal ogen. ref erably the substiQuent at
position 4 is tituted benzyl. Representative

conpounds of t-Hginvention are the fof |l ow ng: WO
2005/ 097117 PCT/ @ 00361

Very good results of stability and bioavailability in vivo have been obtained with a
bulky aromatic group such as naphthyl. In particular alpha-naphthyl has given good results.
When R; is alpha-naphthyl, it is preferred that it is an unsubstituted alpha-naphthyl.

Concerning the substituent at position 4 of the TDZD, it is preferred that R, and Ry
are H.
In another embodiment it is preferred that Ry, Rs, R4, Rs, Rg are independently selected
from hydrogen, substituted or unsubstituted alkyl, CORy7, -C(O)OR7, -OR7, -NR7Rs, or
halogen.

Most preferably the substituent at position 4 is unsubstituted benzyl.

Representative compounds of the invention are the following:



O-N~O O-N~0 N-S N-S
4- Benzyl - 2- phenet hyl -[ 1, 2, 4] t hi adi azol i di ne 3, 5-di one
wd2msngih? 2- di phenyl net hyl -1, 2, 4-t hi adi azol i di PEF/EP2005/003613
3,5-dione Qz::"NNrOONN-$ NS
4- Benzyl - 2- napht hal en-1- Q

-[1,2,4]thi adi azol i di ne-

y

4- Benzyl - 2- (4- hoxy- benzyl)-[1, 2, 4] t hi gdj azol i di ne-3
, 5-di one 3,5Nr@ne ozt:(Nlro NS @

4- Benzyl - 2- ( 2xt ent - but yl - 6- net hyl - phenylf)-[1, 2, 4]t hi ad
i azol i di ne-S{5Fdione 1 N Gz:,NrO\iex WS -0-11 SN

4- Benz A" et hyl - benzyl ) - O NS

[1,2,4 |ad|azoI|d|ne 3, 5-dione

44Bany Rhe“ghyg@z ‘B%‘???ﬁ?l‘d‘nbhenw ) -

[1,2, 4] thiadi azol i di ne- 3, é?nzglgjjgpqen%m§§%,q é\h%adgzbha%e

2-Banzo[ 1, 3] dio xo 02yl
1, 2, 4]t hi adi azol i di ne- 3, 5-di one

4- BENZYL 2-(4 NOXY- PHENYL) - Q
N 0= NNz
o~ T

ss] &

RN

. D~ -1- _
4-Benzyl-2-naphthalen 4-Benzyl-2-(4-methoxy-benzyl)-[1,2,4]thiadiazolidine-3,5-dione

yl-[1,2,4]thiadiazolidine-

3,5-dione
o§(N740
\< N-8
4-Benzyl-2-(2-tert-butyl-6-methyl-phenyl)-[1,2 4]thiadiazolidine-3,5-
dione
N

I ~ T
O

4-Benzyl-2-(4-methyl-benzyl)-
[1,2,4]thiadiazolidine-3,5-dione

4-Benzyl-2-(2-benzyl-phenyl)-
[1,2,4]thiadiazolidine-3,5-dione

J;Q o
5 oS

2-Benzo[1,31dioxol-5-yl-4-benzyl-
[1,2,4]thiadiazolidine-3,5-dione 4-BENZYL-2-(4-PHENOXY-PHENYL)-

[1,2,4]THIADIAZOLIDINE-3,5-DIONE



[1, 2, 4] TH ADI AZOLI DI NE- 3, 5- DI ONE WD 2005/ 097117
PCT/ EP2005/ 003613 13 And their salts, prodrugs and
waolsaras? The conpounds of fornula (1) defi nePCHBP2065/003613

can be obtained by avail abi3e synthetic 5 procedures.

Sonme exanpl es of these procedures are described in WO

01/ 85685 and US 2003/0195238 and references therein.

The content of these docunents is incorporated herein

reference inits entlrety Therefore in anot her

Andﬁ@ﬁéélﬁs Predrpghandtsobiatesr ovi des a process for the

preparation of a 10 conpound of formula (1) or a salt

or solvate thereof as claimed in any of clains 1-11,

whHiletcongrounis efformalt (Dniefiacd ebovel cas e wbiaingddy available synthetic

|soth|ocyanate of rmula |] RR4 2\ |/

R
5  proceduresgSowig, §xgmplgs| o t 856, PLORC re(,so‘?'Fﬁdj(?ﬁ?Pllffl m%ﬁﬁ%@ and US

2003&)19%‘ Ghd Fefer&XaMieBein! Mhe f@hicawion Qhéhreo@&%ﬁfeﬁtscﬁnmb&porated
used to produce 4-Nbenzyl substituted

heremfh)lyadﬂ'emb idithemzsty. N=C=S R1- N=C=0 S02020_( N~O S-N
20 R1 Schenme 1 WD 2005/097117 PCT/ EP2005/ 003613 14
The general experinental procedure of Schenme 1 is

depdrtfORMinf RbtHRX adiebiethe vah@FCgoRElea a prédess Batidptepdration of a
"Efficient Synthesis of

10 compouad pfforhilaz@) P ﬁrﬁ@lt@@ob‘fa%&@re(ﬁ aspplaimedcipagy) of claims 1-11,
whic CErrﬁeﬁﬁafggct&g a]%e lsggﬁxg&}gcll Os%’é afr?cgc g? £Oému1a I

Chem stry", J. HeterocyclrRgC m, 1984, 21, 241-246.

) Rs

Ra Ro 'Rg

N=C=S

formula II
15 with a compound of formula R;-N=C=0.

For example, the following procedure can be used to produce 4-N-benzyl substituted

thiadiazolidinones:

N

N=C=S§ + Rl'N=C=O SOZC12’ O% 7&0

S_—_
N\
20 R1
Scheme 1
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5 For exanmple, sulfuryl chloride is added dropw se
wWith stirring, under nitrogen atnosphere, preferably
wa@eoosowitenperature, preferably at about 5 C, PCI/EP2005/003613
solution of benzyl isothildcyanate and the isocyanate
indicated in each case, in a suitable solvent such as
hexane, ether or THF. Wen the addition is finished,
The éeﬁ&af%ﬁﬁ%ﬁﬁﬁniaﬁgfoﬁédur& of R&agle 1 fs@les@ftrtEbeexbthpyin Slomezynska,

stirring for 2 ours at roomtenperature. After this .

U.; Barany, G-h&Effisteut Syntheps o usd 4il4ithiazobmestdgipnes (Dithiasuccinoyl-
._convent | . met ho trhan: £ hratd OR; lat
anin G SRETEL 0 S 88 ARl il by rlct

ChenR&Ey QU etedorydic Ohent. 198452 B|24il 2461 on or silica gel
col um chromat ography wusing the appropriate eluent).
15 Ot her alternative prqcedures, wl| .be apparent to .
 hFPerppIskriEY PHORf 15 Aided dypse D S, pinde, nitrogen
trfd , Db Al 6@ t@8s&htutd) pidadbigTat abbitsr g, te hkslutisieof benzyl
. vaﬁ$%ﬁﬁ€%sai§ﬁ%he ord@? .ofﬁaddit?on of the reactants
isothintyarede hdrthe dsnglyanatm sndienseds itheach easepén 4t spilableesalyent such as

The reacti odugct s Adf . [ . nurd £
ey ot BRAJBL B A5 G, 96 S cxmpt
by GREAIFRFRIEBBNrsaamdrdofd tempdratore. A thisefimrer etk resulting product is
har maceutically acceptable form.is the crystalline.
iso y soneeufinamethodh sychranspetion HiraHiam eesrlyenyevaporation and then,
conpost tiQn, . 150
e ARORL bk Ak £l oI R0 Kbl romstosrohy
usin® thetappiopriafblducndprpounds of the invention may 25
present different polynorphic forns, it is intended
that the invention enconpasses all such forns.

A"@ﬁ@?élt&ﬁee%fpr%dmg Svill BY ggﬁdr% th eheASe@sont sRilBedRhOAH, such as

of treating or preventing K-3 nedi at ed di sease

the vaé bhamnotBSKeldorindtirg agent msteak of sulbunl cberide, vanatidns in the order
th 30 ' dm ni.steri t ent _i
of adfgiod Sreiant prEERaN <R g Kt BrRBFRb ke

anount of a conpound of formula (1) or a

phar maceuti cal conposition thereof. The ternms " GSK-3
meleateacticai predusss mey, if dewred, brepirHiesdeennyrriiqngt methods, such as

used. herein, nean .di se or other deleterious
cryStE@]ﬁ%fO(ni’S 0 tog@a}:{%g ai%ﬁ% |a§ﬁ)ﬁGSK- 3 is known WO
2005/ 097117 PCT/ EP2005/ 003613 15 to play a role. Such

di seases or_ conditions_includ ithout limtation, . .
di @g@pg@’errqdog]@prrfqagﬁgwalég §6(@p§$k‘d¥(\{mlt lFi_ ¢ ggg}ailg}e g)rm, including
suchgtg% m I& g@%a%ﬁﬁgcgp E8ApAstForC B el daQOSF 441G Al isBFates the additional

suc
ionic and solvent moieties must also be non-toxic. The compounds of the invention may

present different polymorphic forms, it is intended that the invention encompasses all such

forms.

Another aspect of this invention relates to a method of treating or preventing an
GSK-3 mediated disease with an GSK-3 inhibitor as described above, which method
comprises administering to a patient in need of such a treatment a therapeutically effective

amount of a compound of formula (I) or a pharmaceutical composition thereof.

The terms "GSK-3 mediated disease, or "GSK-3 mediated condition", as used

herein, mean any disease or other deleterious condition or state in which GSK-3 is known



10

15

20

25

30

Al zhei mer' s di sease, Parkinson's di sease, progressive
supranucl ear pal sy, subacute sclerosing
w@amsngaphal i tic parki nsoni sm post encephal i tiBCT/EP2005/003613
par ki nsoni sm pugilistic 5l%ncephalitis, guam
par ki nsoni sm denentia conpl ex, Pick's disease,
corticobasal degeneration, frontotenporal denentia,
to plilAtrbRIS@h disdds&EasS@dndNoRSiamedRs vatheek 18eN® N, diabetes, conditions
amyotrophic |ateral sclerosis, nultiple sclerosis and
assopiaied stithedinhetese clpaisawarpdsgrisratiye serdiionsdpelygiag dementias such as
P ek C r
Al S P Mool 2PN ey Sr AR oRER Sapiflonr ey, subacute
scletbsingt ipanaicepleatioic e rparkinsinissit,r okstencephelitial pbikéresdhism, pugilistic
(for, exanple, dye to 1Q solitary cerebral anyl oid .
encea{a@}tépag%, PREFIRSnEEY dergpRity ¢ ,m@%er}g@k?e%ﬁa%@ corticobasal

degeﬁ@ﬂ’a%ﬁ’,vi?&gweﬁ& oraflldeRR R, Mﬁ'ﬁoﬁ@%ﬁ@asegﬁﬁES Vsddcfated dementia,

ovary syndrone, syndrome X, 1Schaema, brain injury,

amyetsquhié kkdryl sclezomisn tidtipleaicterdsiy andyneusetravenatic| diseksgsentlaps acute
oo A M b RO eSS BB Sotr iorter,
pronkBtRAr Of BlrctiehAt deksverdli RASEEkE ScehdbRAr Pleddih@ faNekample, due to

_immunodeficiency. 15 I'n a particul ar enbodi nent of the
solitpryy eqvelraln ampiloid angionads), ofair dosmuplesity) aeraspleratic cardiovascular

. a . . al- f ar ...
s TRSEHE o STRESU M e sy R, LBy ey e
espetiallangduneiticebiaadiifiant, cdncthdenkvpenia] Qovdie sgadpondswy body

. of formula (1) or their pharmageutical conpositions,.. )
disegseq inflamgation, f ghrapicamflagupeiong disepiss; Cengsretid dypepeoliferative

ol : %“Frﬁﬁj jaent of the invention the
dlse%lgﬁ'%gﬂ&ﬁ%gpl%skﬁfag?w a F?@%@"?ﬁei r pharmaceuti cal
conpositions, e.g. in oral form are used for the
treatnment of the, 25 depression. |n anothe odi t .
of T PGB EGACIHE 2b s B ELarhF SPRape o TGRIYA L yor their
pharBRREIRGE UbinpaditiGRROST {d QRA, f@ny: drB @ed! fok OB trédi@ent of the
used for the treafnent of brain injury. The present

Alzhieiment disgasé.ur t her provi des pharmaceutical conpositions
conprising a 30 conpound of this invention,
pharmaceutically acceptable salts, derivatives,

Pr Bl ahEtBer0 bmbsdifticBO bf M@ fiBvehiied @R c¥mbburls of formula (I) or their
phar maceutical |y acceptabl e carrier, adjuvant, or i
pharrsgeutical commositigasyios- it peal fm, tase usqdafor distreaipgent of the diabetes.
2005/ 097117 PCT/ EP2005/ 003613 16
In another embodiment of the invention the compounds of formula (I) or their
pharmaceutical compositions, e.g. in oral form, are used for the treatment of the
depression.

In another embodiment of the invention the compounds of formula (I) or their

pharmaceutical compositions, e.g. in oral form, are used for the treatment of brain injury.

The present invention further provides pharmaceutical compositions comprising a
compound of this invention, pharmaceutically acceptable salts, derivatives, prodrugs or
stereoisomers thereof with a pharmaceutically acceptable carrier, adjuvant, or vehicle, for

administration to a patient.
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Exanpl es of pharmaceuti cal conpositions include any
solid (tablets, pills, capsules, granules etc.) or
wo p@aiogri¢sol uti ons, suspensi ons or enul si ons) PCT/EP2005/003613
conposition for oral, topiléal or parentera
admnistration. 5 In a preferred enbodi nent the
phar maceuti cal conpositions are in oral form
Sug taiyl € @rohaetifical 06mpoatiomdntinds tyasdlidrtabbats, péls, capsules,
tabl ets and capsul es and may contain conventjonal )
granles pi61) o tisluidhGalutipps, tSerpeaﬁlpn%%ﬁna@oaﬁmm@sg@@nf?% oral, topical
up, acacia, gelatin, sorbitol,
orﬁ%é%%%%ﬁ%?hﬁﬁé¥ﬁbolyvinyIpyrrolidone; fillers, for
exanpl e | actose, sugar, maize starch, cal cium

hosphat e, sorhitol or._glycine; tabletting.l|lubricants
P op° Bairieied somdnedi i M2 Suphidiptinte i it form.

SuitaBleAdTke Soth &t bralPRIMIsEHi RY ifa9 UedaPiRis dtiagélisd AidChay contain
glycollate or mcrocrystallinég cellul ose; or

convpitamahewigiensakhywa srdpedisuch webinding aggaint for exasrple wrup, acacia,

sodi ym | aur yl I fate. .The sol.i.d or C |£]
s o b PR Rl PRGN TR s
maizb | stdrb®) Gealdiutn Pl Rphdidl Osoriien et gifcidke Rblaiing PebridbntoNfor example
may be used to distribute the active agent I hroughgut
magnestwestearaiss disintegmants o1 eyanmle ptardepe|uviayipyrrekidee, sodium starch
S
e et U STRARS ey R OANEI QOB bl s
as sogivafliuaflisolfatand opti onal |y coated according to nethods
well known in normal pharnaceutical practice, in
particular with an enteric coating. 20 The

P hﬁé@ﬁ%&ﬁ%ﬁ}ﬁb@ﬂﬁﬂ§ bl Y8R e Eb P CofRRnAGRP hiRehdd of blending,

parentera nistration,” such as sterile solutions,
fillinguspehkttings Repedtyd phandinge dpgratoehscmsy ibe uské to distribute the active

O .
are SOMVEREINANGS the Art] e "BBletsORRAY foRrdXdinpld BOSrfaréd B wet or dry

prepared using standard nmethods such as those .
grandletion | sl aptionaltsergaatedt @ctordinge tSpmethods amgllugnown in normal

Phar nacopoei as. and. sim l.ar_refere exts.
pharf&&ﬁ?‘ﬁ‘icéltq?rg?%%ﬁnéﬁa%cﬁgrgvdﬁ"p%luer? %ncoér%%g%%"posi tions of the

present invention nmay be 30 by any suitabl e nethod,

such as intravenous infusion, oral preparations, .and

i nThapehimmmseical aaAMPAHHARF NBGY é@%ﬁng%tﬁéﬂﬁﬁi.ﬁ@iamenw“ﬂ

i ni st i i.S.Dr d .0 i .
i S S0 IR PR A0RER SE OB e
approfréatelivai adossget foripe Aldeqadte dxcipients can be used, such as bulking agents,

buffering agents or surfactants.

The mentioned formulations will be prepared using standard methods such as those

described or referred to in the Spanish and US Pharmacopoeias and similar reference texts.

Administration of the compounds or compositions of the present invention may be
by any suitable method, such as intravenous infusion, oral preparations, and intraperitoneal
and intravenous administration. Oral administration is preferred because of the convenience

for the patient and the chronic character of many of the diseases to be treated.
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WO 2005/ 097117 PCT/ EP2005/ 003613 17 CGenerally an
ef fective adm ni stered anount of a conpound of the

w0 poosfopilon Wil 1l depend on the rel ative effi cargT/@P200$1603613
conpound chosen, the severdi’7ty of the disorder being
treated and the weight of the sufferer. However,
active conpounds will typically be adm nistered once

OrGdRef Byt dTBFetiveapnfifistefodaaBbnt lof £ coBp&inddoft thedsvention will

dailg, with typical 5 total dajly doses in th rangf ,
depenst orf thgrrelptiye efficaanof thg/rEIPauyd chasen.dBerseiFris Okthg disorder being

onpPESi t Lons. ofc khi S .dnvent | hd Rt fBlcally b
s FROTS Uy 1 L SRR AL Bl ity b
admiflistegsl oy dranonepangs oflay e example bypds bt #dimesodailybwith typical

provi ded as a separate co ition for adm nistration
total dailyt dpsesinte fange Ogﬁogko-ﬁit‘??@cfoe%& Ytime. In another
aspect the invention relates to inhibiting GSK-3

activity in a biological sanple with the conpounds of
f oFtradoanpolds antd empositicosl of hispinvemonovay be tsedgvitthether drugs to

ki ol ogi cal. s le with.a K-3 inhibitagr of forml -
provil . cOatigR Roeunto 1 Piy Bl gkl ot teffeufbesiton, o
be proPled @8 S sephlafOsmpdsitiondfor @BmiriSkdtionUdt tthé €sm®time or at different

extracts thereof; preparations of an enzyne suitable

timefor in vitro assay; biopsied material obtained froma
mammal or extracts thereof; and bl ood, saliva, urine,
feces, senen, tears, or other body fluids or extracts
t hargother Bpest theninodrioasplos tb HehibitingrESKHB acsivity ieattédlogical
to the use of conpounds of fornmula | _as reactives for
samplg GYiyitheicompennds, of 4o e i O ich smgthpd comyises gpntacting the
- L0 R 4 eRk.- f WRYNEXRIRLES bRSI8gical sample"
blolo%@es;héﬁetggbxg{hfé e e?@ﬁﬂﬂ%‘m A1) _ T%lca sample", as

urt ustrate the’inventi on. ey
used SibriH, dhcludss, Withouttienifation subllasltares onkxtedctsothenspf; pheparations of an

e T
thereBEPGId BRBHAkIROGBHYS BcessWedeny keatd)l &Y btHler bEdAAREIE or extracts

ropwi se with sti rring, under nit ro%gn at nosphere, at
therebf. Thus, ia onsaisprct thre iovertiondy Hirpeted toi Beyanaf eoprrndpef formula I

s e L S o PR RS

stirred for 20 hours at room

The following examples are intended to further illustrate the invention. They should

not be interpreted as a limitation of the scope of the invention as defined in the claims.

EXAMPLES

Synthesis of compounds

General experimental procedure:

Sulfuryl chloride is added dropwise with stirring, under nitrogen atmosphere, at 5 °C to a
solution of benzyl isothiocyanate and the isocyanate indicated in each case, in hexane,
ether or THF. When the addition is finished, the mixture is stirred for 20 hours at room

temperature. After this time, the resulting product is isolated by suction filtration or by
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tenperature. After this tine, the resulting product is

i solated by suction filtration or by WO 2005/ 097117
weaDsAPAODS/ 003613 18 sol vent evapor ati on andPCTEP2005/003613

the purification is perforted by recristallization or

silica gel colum chromat ography using the

appropriate eluent. Mre details can be found in

solve'ﬂt @Oﬁ%ﬂiﬁ}ﬁaﬁnd%en B¢ ﬁlﬁﬁ(ﬁca@on is' pdrforiie@ by reM 418 SdtRn O silica gel

Di t hi azol i di ne- 3, 5- di ones
colur(nm dnpmg@@tﬁphwywmth@@ppmaa@bgléﬁmatM@Ws defaily weneltq éwnd in

g £ 2200 RO SRS 18 00 ag oo

(Dlt}EXﬁﬁﬁhGyllammes) and observat1ons on formation of 1,2,4-Thiadiazolidine-3,5-dione
2- Phenet hyl - 4- benzyl - 4) t hi di azol i di ne- 3, 5- di one

by relatpd Cheristiyent éfeteg@mc F qhgfap HP8bidndts2(6. 5 mol, 0.85

nm.), phenethylisocyanate (6.5 mmol, 0.89 nl) and
S02C12 (6.5 mmol, 0.52 nL) in diethyl ether (25 nL).
Exampld Biti on: sol vent evaporation. Purification: silica

> i 0, PR Sy - 2o (1
2H, CH2CH2Ph, J=7.2 Hz); 3.9 (t, 2H, CH2CH2Ph, J=7.2
Hz); 4.8 (s, 2H, CH2Ph); 7.2-7.4 (m 10 H, aron)

ReageB: Wﬂemwmanaw ®.% MQMFEHS) ml), phemgizdisoprpates.  mmol,

oo\ STFR S6UEG B ARl g s g b B P v

evap@?aho@ﬂnﬁc:hﬁ& 65116(51 @F@lunﬁ&hfﬁﬁdtommﬂﬁéxané} 1:4),

anpl e
Yleld—BéBi%%B M@H@Wtoh]al en-1-yl -[1, 2, 4] t hi adi azol i di ne- 3, 5-
dione (2) 25 Reagents: Benzyl-isothiocianate (13

NS lendal3 iR pFaRATO R, on PRl 902wy

4.8 &sAh ati %rhl fQHj;%I pHokrohfgaction  mxture.

uri’fic recrystallization fromEtOH Yield: 3.8

Be. EMmeﬁ)cwyh Bn@ (CIECHSPh)E=) 16A>CHLBR);' 46 RYCHOPRC125:9; 128.5;
9 (s, 2H, CH2Ph); 7.3-7.9 (in, 12H, arom)
128. 6 136.6 (C arom CHo.PR); 128.1; 128.6; 128.6; 135.0 (C arom CHoCH2Ph); 152.6 (3-

C=0); 165.6 (5-C=0).
Anal (C17H16Nzozs), C, H, N, S.

Example 2
4-Benzyl-2-naphthalen-1-yl-[1,2,4]thiadiazolidine-3,5-dione (2)

Reagents: Benzyl-isothiocianate (13 mmol, 1.72 mL), 1-naphthyl-isocyanate (13 mmol, 1.9
mL) and SO,Cl, (13 mmol, 1.04 mL) in hexane (50 mL). Isolation: filtration of reaction
mixture. Purification: recrystallization from EtOH.

Yield: 3.8 g (87%), white needles. mp= 150 °C

'H-RMN (CDCls): 4.9 (s, 2H, CHoPh); 7.3-7.9 (m, 12H, arom.)



10

15

20

25

30

WD 2005/ 097117 PCT/ EP2005/ 003613 19 13C- RWN (CDC13):
46.5 (CH2Ph); 128.3; 128.6; 129.0; 135.0 (C arom Ph);
wa2®s50971125. 3;  126.8; 127.2; 127.5; 128.5; 13PCBEP2005/003613
134.4 (C arom naphthyl); 1252.2 (3-C=0); 165.9 (5-
C=0 . Anal (Cl19H14N202S), C, H N, S. 5 Exanple 3
(conparative) 2-(1-adamantyl)-4-benzyl -]
13 ag n 1 Afom, Ph); 122.0; 125.3;
CRYR, (Y b SR TP L1 G20 ) LR ey ks, P
126.8L- 1&dmaﬂ_\5t 1286¢ 13081 esm & awonl,, naphyl); 152.9)(3e@r0); 165.9 (5-
302C12 (6.5 mmol, 0.52 nL) in diethyl ether (25 niL).
C=0}).sol ati on: soI vent evaporation. Purification: silica

ography (AcCOEt/ hexane, 1:4). Yield:
Analgéggc“g ?T%)" Itsow crystals. np= 128.8 C 1H RWN

(CDC13): 1.7 m 6H, adamantyl); 2.2 (m 3H,
adamantyl ) ; 3 (m 6H 15 adamantyl); 4.8 (s, 2H,
Exa@}zﬁ{fom?al?ﬁﬂeh (m 5H, arom 13C-RWN (CDCL3): 29.9;

; 5.3 (CH2Ph
2-(1- % élt}qg%%e%ﬁ (92 éﬁﬁ?e{&f{szgh@ﬂl?fc!:ﬁgtrﬁg#)): (3)ina ( );

(C19H22N2028) c H, N S. 20 Exanpl e 4
Vidg ’ g .
s BRGS0 s EX PR
1.15 %%d%())é(})l% 12tﬁféﬂcge()m: mm%qggcaﬂﬁmeemen &85 miyl Jscﬂatgm solvent
an o t
evap@@somﬁunﬁp@tmraﬂgl@ﬁ gel eotumpp Phlioa%aif%anbfy (géggg/y hsianc, 1:4).
togd | f Ve CH.
viedf s Bl B et L oo o0 e R
(CDC13) : 24(s 3H, CH3); 4.7 (s, 2H CH2- Ph); 4.8
; 2-7.5 .
R D603 i ey 37 Q) T adututdhont (. o

1 135.0 (C
adanﬁ@’rl)atwgg 5 1%%)172%@ Sﬁ%g?%) m: 152. 8( 3?“0“3
BCRBHN CRHELE29); 300285, 9(@04—@5@@2@11@1) 145.3(CigPh); 127.8; 128.5;
128.6; 135.4 (C arom).

Anal. (C19H22NZOZS), C, H, N, S.

Example 4
4-Benzyl-2-(4-methyl-benzyl)-[1,2,4]thiadiazolidine-3,5-dione (4)

Reagents: Benzylisothiocyanate (6.5 mmol, 0.85 mL), 4-methylbenzyl-isocyanate (6.5
mmol, 0.90 mL) and SO,Cl, (6.5 mmol, 0.52 mL) in diethyl ether (25 mL). Isolation:
filtration of reaction mixture. Purification: recrystallization from MeOH.

Yield: 0.95 g (48%), white solid. mp= 69.1 °C

'H-RMN (CDCls): 2.4 (s, 3H, CHs); 4.7 (s, 2H, CHy-Ph); 4.8 (2H, s, CH>-Ph); 7.2 (s, 4H,
arom); 7.2-7.5 (m, SH, arom).

BC.RMN (CDCls): 21.3 (CH3); 45.9 (CH,Ph); 48.5 (CH,Ph); 128.1; 128.6; 128.7; 135.0
(C arom); 128.4; 129.5; 131.1; 138.6 (C arom); 152.8 (3-C=0); 165.7 (5-C=0).

Anal. (C17H1sN2028), C, H, N, S.
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WO 2005/ 097117 PCT/ EP2005/ 003613 20 Exanple 5
4- Benzyl 2-((3, 4-net hyl endi oxy) phenyl)
WO p5a9A)1 hi adi azol i di ne-3, 5-di one (5) ReagentBCT/EP2005/003613
Benzyl i sot hi ocyanate (6.526nol, 0.85 nl),
3, 4- (net hyl endi oxy) phenyl - 5 isocyanate (6.5 mol,
1.06 nL) and S02C12 (6.5 mmol, 0.52 nlL) in diethyl
Exan?#l@gr (25 nL). Isolation: filtration of reacti on
I xture. Purification: recrystallizatjon_from M
4—Ben21'Yé2d(3A—.mbﬂg’lQlE@%Y)P}WﬁVDe[ls%ﬂ]t@adﬁ%@@@ -&5 @lqr}er (ﬁM\l
(CDC13): 4.9 (s, 2H, CH2Ph); 6.0 (s, 2H, OCH2-O;
6.7-7.0 (m 3H, arom; 7.3- 10 7.5 (m 5H, arom
Reagdid§r Mzﬁmadyanétﬁ 26. 6Chi2rﬁh]), 05838 IﬁL) 128- (ﬁinetliﬁéndig)xy)phenyl-

1socyi1§eg¢ (9)5 g %g;?é gm )gan@(é 6 5 ?513_01’2 ?%@é}q ﬁle%l@ﬂ %25 mL).
Isolatslc?rg(eﬁzt?elt d%glﬁ'l eacﬁg&W%%ﬁhcmﬁn F&cr%talﬁzatmﬂ%roﬁi(m}ﬁ 6

|phen 1,2, 4-thiadi azol i di ne- 3, 5-di
Yieldmetg@@mewg&amhd qul%ﬁé’ﬁ!t hi ocyanate (6.5 nmol, 0.85
mL), di phenyl nethyl -i socyanate (6.5 mmol, 1.23 rrL)
and SQ2C12 (6.5 nmol, 0.52 nL) in diethyl ether (25

IH-RIRY ( Yak bQB: 21, 20HSEH)1 6,815, 00H,0D-CRAOH; (7710 ¢#h,\BIE, arom); 7.3-
H- Purl?P?fﬂl onq recrys{ al)1 [ za(tl on from I\ém Yleélltld 1. 79)
7.5 (m, $80&PmM)wWhite solid. nmp=l 11.5 C'H RWN (CDC13): 4.85

AR iy Bar el S el s B

1 :
1064?98?*113&218 219?6321%851 ?%3@((5:%%%1( 151@%352:46; %@qgs =29

Anal1@5618:.N5060), AnY) S. (C22H18N2028) C, H, N, S.
Exanmple 7

4- Benzyl - 2- (4- met oxybenzyl )-[1, 2, 4] t hi adi azol i di ne-3,5
Examﬂle‘l’ﬁe (7) 30 Reagents: Benzylisothiocyanate (6.5

nmol, 0.85 nlL), p-netoxybenzyl -|socyanate (6.5 mol,
+-Bebr D iphomsHacib L2 a5 Bt | n i o hyl

ether (25 nL). Isolation: solvent evaporation.

Purification: silica gel colum chromatography (AcOEt/
Reagdfits@BonzHlisbhiocyanate (6.5 mmol, 0.85 mL), diphenylmethyl-isocyanate (6.5

mmol, 1.23 mL) and SO,Cl, (6.5 mmol, 0.52 mL) in diethyl ether (25 mL). Isolation:
filtration of reaction mixture. Purification: recrystallization from MeOH.

Yield: 1.79 g (80%), white solid. mp=111.5°C

'H-RMN (CDCls): 4.85 (s, 2H,CH;Ph); 6.8 (s, 1H, Ph-CH-Ph); 7.2-7.4 (m, 15 H, arom)
13C_RMN (CDCl): 45.9 (CHoPh); 61.6 (Ph-CH-Ph); 128.0; 128.6; 128.7; 135.0 (C arom);
128.1; 128.5; 128.5; 137.5 (2xPh); 152.6 (3-C=0); 165.8 (5-C=0)

Anal. (Cp2HsN>058), G, H, N, S.

Example 7
4-Benzyl-2-(4-metoxybenzyl)-[1,2,4]thiadiazolidine-3,5-dione (7)

Reagents: Benzylisothiocyanate (6.5 mmol, 0.85 mL), p-metoxybenzyl-isocyanate 6.5
mmol, 0.92 mL) and SO,Cl, (6.5 mmol, 0.52 mL) in diethyl ether (25 mL). Isolation:

solvent evaporation. Purification: silica gel column chromatography (AcOEY/ hexane, 1:4).
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WO 2005/ 097117 PCT/ EP2005/ 003613 21 Yield: 1.30 g
(61%, yellow sh solid. np=86.4 C 1H-RW (CDC13): 3.8
W@ 20058M11TCH3) ; 4.7 (s, 2H, CH2-Ph-Owe); 4. 8(s, PCHEP2005/003613
CH2-Ph); 7.2- 7.4 (m b5H, 24rom); 6.8 (d, 2H, J=8.6
Hz); 7.2 (d, 2H, J=8.6 Hz)(Arom) 5 13C- RWN (CDC13):
45.9 (CH2-Ph); 48.2 (CH2-Ph-Owe); 55.2 (O CH3); 128.0;

Yie1d.12.%o%:(61%38ye41ow1§15so@d( agoare®h) ; 126.2; 128.5; 114.2;
C arom Ph-OMe); 152.7 (3-C=0); 165.6 (5 Cc=0.

Anal . (C17H13N2038) C, H N S. lo Exanple
'H-RMINBEARGI)23.84s, 3H, CHa); 4.7 (s, 2H, CH2-Ph-OMe); 4.8(s, 2H CH2-Ph); 7.2-

tert-butyl - 6- et hyl lidine-3,5
7.4 b oo RGeS OB P S S 5 SAARES) 5 ot
45 ):2 | -
130-% %dﬂ’&& aﬁ%@ éh%uﬁﬁ{) ﬁm Phé@%é%ﬁﬁi) Q.(ﬁﬁg.ﬁégmo 129.8;
128.4€t1880 (@&oﬁi—}’h) I136J2auma 1141@ 50l ¥ 60 tarceiy haDstie); o]r527 (3-C=0);

Purification: silica gel colum chromat ography (AcCEt/
165.éxar@)- 1:10).Yi el d 10.17 g (14%, brown solid. np=

1.4 (s, 9H C(CH3)3): 2.1 (s,
Anals(%lﬁﬁggwsih@lﬁ(’ 2H CH2- (Ph J= 6.C(3 H)z)) 7. 1-7.(5
(m 8H, aron) 20 13C- RWN (CDCL3): 17.8 (CH3): 31.9

C(CH3)); 35.9 (C(CH3)); 46.2 (CH2-Ph); 126.1; 128.6;
Exanmlsss 135.1 (C aroin-Bn); 131.5; 150.4; 139.4; 128.1;

- 292 Modiofe (8
4-Be (%_5% ‘l%yi(czm@gtf% il é(ﬂga)ﬁlaﬁﬁﬁl@@e?’ 55 Engr& e 9
4- Benzyl 2 (2-benzyl - phenyl)-[1, 2, 4] t hi adi azol i di ne- 3,

5-digne (.9). Reage Benzy 1 > (
roseg e BRI s SRR SRR e 0
mmo‘l"‘-()62351 @h%§%@1§o£cﬁz $3.8Tol, .25 W) inndidihel bther elfh a1l)( Rblation:

. ation 30f||trat|on of reactlonn‘é %r%
solveﬂltj qufammmrb nPumM%t silicp 228l | cohumR oFhr dACPES hexane,
7 WA, 1 1H-RI\/N(CDC13) 3.9
.10&%?%@17#}%2 \&Lnsi)l mP %6§9]CCCH2Ph) 6.9-7.5 (m

14 H, aronm) WO 2005/ 097117 PCT/ EP2005/ 003613
'H-RMN (CDCl): 1.4 (s, 9H, C(CH3)3); 2.1 (s, 3H, CH3); 4.9 (2d, 2H, CHy-Ph, J= 6.3
Hz); 7.1-7.5 (m, 8H, arom)
I3C.RMN (CDCL): 17.8 (CH3); 31.9 (C(CH3)); 35.9 (C(CH3)); 46.2 (CH2-Ph); 126.1;
128.6; 128.5; 135.1 (C arom-Bn); 131.5; 150.4; 139.4; 128.1; 129.5; 129.9 (C arom-Ph);
152.4 (3-C=0); 165.7 (5-C=0)
Anal. (ConzzNzOzS), C, H, N, S.

Example 9
4-Benzyl-2-(2-benzyl-phenyl)-[1,2,4]thiadiazolidine-3,5-dione (9)

Reagents: Benzylisothiocyanate (6.5 mmol, 0.85 mL), 2-benzylphenyl-isocyanate 6.5
mmol, 0.82 mL) and SO,Cl, (6.5 mmol, 0.5 mL) in diethyl ether (25 mL). Isolation:
filtration of reaction mixture. Purification: recrystallization from EtOH

Yield: 1.50 g (62%), white solid. mp=154.9 °C

'H-RMN (CDCls): 3.9 (s, 2H, Ph-CH-Ph); 4.86 (s, 2H, CH2Ph); 6.9-7.5 (m, 14 H, arom)
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22 13C-RWN (CDC13): 38.1 (Ph-CH2-Ph); 46.1(CH2-Ph);
135.1; 128.5; 128.6; 129.2 (CBn); 138.9; 129.9;
wa3ws0971128. 4; 127.9; 133.1 (Ph-CH2-Ph); 140. 9PCWEB2085/003613
128.6; 126.4 (Ph- CH2-Ph);22151.2 (3-C=0; 166.0
(5-C=0 Anal. (C22H18N202S), C, H N, S. 5 Exanple 10
. 4- Benzyl - 2(}584 phenoxyphenyl)-[ 1, 2, 4] t hi adi azol i di ne- 3,
c-Ioviti @T8CLs 1Raagenssph)Bes1z phflilaeyanas.s; (186 2 (C-Bn
1.6 nm), 4- phenoxsgg ) P-i ségzﬂzgnajtje (hlag 10 Enml;rrm;I 3( )
138. 9;LI)29&9)d13$C62(]]23 4 113z7raml133 11(ZHLO;Hi2FPh31 edh) 128 ﬁeu% 60126.4 (Ph-
ion: filtration of reaction m xture.

CHZFR,h’)i ﬁlc?aﬁ @no)ar]&ér(g/@r@FpDzatl on fromEtOH VYield: 4.12
sol Ld. 88.8 C 1H RWN (CDC13 4.92
Anal %éZ%lﬁr%{@PﬁeH 887 np(m 14 H, aron)(15 13)0- RWN
(CDC13) 46. 1 (CHZPh) 134.9; 128.7; 129.1; 128.3

(CH2-Ph); 130.1; 125.7; 119.2; 156.3 (Pli-0OPh);
Exampl. 1, 119.1; 129.8; 123.8 (Ph-O-Ph); 151.1 (3-C=0O;

o B SeieiOR s S ARNOIEEIR i, 5 20

The GSK- 3]S3 activity was determ ned by incubation of a
m xture of reconbi nant. human ne, .
Reagiss &w@wg&uw@n&wd(l@s@r@”ﬁs JS o) PRt B kisguanate (13
n t R
R A KR R B mBlol; DD URARRSHT ] ). Iplation: flraton
of remtmunﬁ(ture amrff@abmblmamtalhmtmm i EGgEN synt hase

ielfd PR 6750 et S0k Untor t hovanagat & 0. 25 mM in

t he presence of 62 5 M of Phospho-GI ycogen Synt hase
. Pepti de- 2 é }J} - ATP and unl abel | ed
HRMN(@D(as)f ﬁal(s c%h@én‘a hiﬂ 12 1, qpmYhe fi nal

3o RO 185ty 1348 138.7; 129.1; 128.3 (CH-Ph); 130.1; 125.7; °
119.2; 156.3 (Ph-O-Ph); 156.3; 119.1; 129.8; 123.8 ( Ph-O-Ph); 151.1 (3-C=0); 165.0 (5-
C=0)

Anal. (CyHyeN2058), C, H, N, S.

Biological Methods

Example 11

GSK-3[ inhibition

The GSK-3p activity was determined by incubation of a mixture of recombinant human
GSK-3 enzyme, a phosphate source and GSK-3 substrate in the presence and in the absence

of the corresponding test compound, and by measuring the GSK-3 activity of this mixture.

Recombinant human glycogen synthase kinase 38 was assayed in MOPS 8 mM pH 7.3,
EDTA 0.2 mM, MgCl, 10 mM and sodium orthovanadate 0.25 mM in the presence of 62.5
uM of Phospho-Glycogen Synthase Peptide-2 (GS-2), 0.5 pCi 7-33P-ATP and unlabelled
ATP at a final concentration of 12.5 uM. The final assay volume was 20 pl. After
incubation for 30 minutes at 30 °C, 15 ul aliquots were spotted onto P81 phosphocellulose
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35 incubation for

30 mnutes at 30 C, 15 |

al i quot s

were spotted onto P81 phosphocel | ul ose WO 2005/ 097117
Filters were waBtIBEPI005003613

weEansaPAODS5/ 003613 23 papers.
at

times for
1.5 n
counter.

| east 10 nmi n@Bes each and counted with
of scintillation cocktai
The conpounds | C50 val ues were cal cul at ed

in a scintillation

papei@NBil A&l vidre kabhdal foluOfimedfor @6 1Ayt 10afimlited each ardegiatdivith 1.5 ml

usi ng G aphP
of scintillaorEmohiad

The gqarﬁ{)]c?ur (sj

ad Prism 5 The 1C50 (concentration at
fin @ soipilatigigagnter.on i s shown) val ues are

Ipléqg 851?%5 gve%%g;r;l%ma%dl %@:lég_ﬂ%) }I’r@iﬁ’igﬁn (%%@93% Qon-linear

regrefdibn (dig GraphCadPGsth. 1 1 3 6 H2 2 -H2C ao 2 C 2.4 <50

3 C~ (conparative) >50 8 3 -H2C1 \' | C-4 1.8 9 8
5101 / I i GO 4.2 3
The ICsq (concentration at which 50 % of enzyme inhibition is shown) values are gathered
in table 1.
Table 1.- ICsy values
O% N/V/O
S—N\
Ry
ICso ICs0
Comp. R, GSK- |Comp. |R; GSK-
3 3
(1M) (uM)
3 )
O & |-
H,C
|
2 L | 2.4 7 ©\O <50
N \
é I
3 8 l C\ ;
comparative) >50
(comp P
|
-HoC Cx
4 1.8 9 | 8
F
N X
5 < | 10 | G
o X 4.2 Z 3
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WD 2005/ 097117 PCT/ EP2005/ 003613 24 Exanple 12 5
Binding to GSH and BSA Sanple Preparation The
wa@orsoemds (working solution at 1 mM) were i nCROHRERIN05/003613
during 30 minutes at room2410 tenperature with
G ut at hione (Signa) and Bovi ne serum al bum n (Fraction
V) (Sigma) at equinol ecular concentrations (1 nM).
After this time the solution was filtrated and
anal ysed by HPLC- UV/ M5. Chr omat ogr aphi ¢ nmet hods HPLC
was perfornmed with a symmetry C18 (2.1 xI50m 3.5m
columm using a Waters 15 Alliance 2695 with a 2996
Exarﬁﬁl‘%t gdi ode array and ZQR000 nmass spectroneter used for
anal ytical separation and for UV and nass
. determnation, The gradient used for the elution was:
Bindingo GRHHNnOBYA, B 0 100 0 20 0 100 21 100 0 25
100 0 20 Flux: 0.25 nL/mn; tenp: 30C, Detection: 250
SamplePrdpajationi on Vol umen: 10 gL Results are collected in

e 38 e LI, 50 SR SOTEHIS, mics t om

tempéﬁgi/@&%-r@fﬁ)aﬂﬂ&qu%é) MO BN 290h bibumin (Fraction V) (Sigma) at
PCT/ EP2005/ 003613

equimolecular concentrations (1 mM ). After this time the solution was filtrated and

analysed by HPLC-UV/MS.

Chromatographic methods

HPLC was performed with a symmetry C18 ( 2.1x150mm, 3.5um) column using a Waters
Alliance 2695 with a 2996 photodiode array and ZQ2000 mass spectrometer used for the
analytical separation and for UV and mass determination. The gradient used for the elution

was:

TIME (MIN) % A % B
0 100 0

20 0 100
21 100 0
25 100 0

Flux: 0.25 mL/min; temp: 30°C; Detection: 250 nm; Injection Volumen: 10 uL.

Results are collected in Table 2

Table 2
% UNBINDING COMPOUND
Compound GLUTATHIONE | ALBUMIN
1 34.7 80.2
2 95.0 98.0
3 (COMPARATIVE) 15.0 54.0
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25 4 32.3 67.2 5 72.0 65.5 6 52.0 84.0 7 31.0 68.3

8 59.4 62.3 9 71.7 91.4 10 100.0 98.9 The table
w@bk@andp1i ndi cates that all the conpounds exceptT/EP2005/003613

conmpound 3 which has no BX5aromatic ring have at | east

in one of the two properties assayed nore than 50% of

unbi ndi ng conpound. There are al so sone conpounds wth

nore tfhan 70% of 4 unbi ndi ng ¢onpounds 1 the two

assays. The presence of an afomat?%3 groyp a7gosi{ion

2 (R)ofthe TDZD ctearty i wproves the [properties of
t hese [conpounds. This effect |is Tﬂ‘gger i f tohere qire
at | east—10—aromattc—carbonspresent—rjthe
substijtuent, or 10 el ectrondonati$ay0 subsjtit 8awts such
as i n [coppounds—5-and 10—\ can—alsoobserve-that

when tlhe aromatic’group is dijrectiyplinkied tggsthe|N of
the TDZD the results are bhettler Best rlesults wene
obtai ned with phedyl oxyphenyl| andsgyth al phgznaphthyl .
These |data are clearly better than those of p?evicus
TDZD clonpounds. |fadeed, 15 previ ;Iy descrj
2,4,-dibenzyl-1,2,4-thiadiazclidiﬂg-S,S-dloﬁ MAth a
smal | e substitugnt at positlion 2 of the
t hi adijazol i di none gi ves a vallue #0097 1 in P8&
gl ut hattonme—assay and 57,0 T the al bum n assay, nuch
| oner than for exanple present conpound 4 which has
an addi ti onal nethyl group, and in the range of

BBl Rt ok g e ST Bt e as no
a%&naﬁhenggﬁﬁwé at LRt ﬁ%fl%mtwnw%g s B &L R hBR than 50% of

conpoun formul a | ai n perneatlon
wbirgling) campawmatl.i Hheravanoalso asdmen cempeuridsnwithi mogg tlep 70% of

TSt B85 A ben, S8, S BELU A5 MO, i

2R,)) of the TDZD clearly improves the properties of these compounds. This effect is

bigger if there are at least 10 aromatic carbons present in the substituent, or
electrondonating substituents such as in compounds 5 and 10. We can also observe that
when the aromatic group is directly linked to the N of the TDZD the results are better.
Best results were obtained with phenyloxyphenyl and with alpha-naphthyl.

These data are clearly better than those of previous TDZD compounds. Indeed,
previously described 2,4,-dibenzyl-1,2,4-thiadiazolidine-3,5-dione with a smaller
substituent at position 2 of the thiadiazolidinone gives a value of 17,1 in the gluthatione
assay and 57,0 in the albumin assay, much lower than for example present compound 4
which has an additional methyl group, and in the range of comparative example 3
which has no aromatic rings. And the compound with R; = benzoyl decomposes during

the assays thus performing much worse than the compounds of formula L.

Example 13
Brain permeation after oral and intravenous administration

This study was conducted at CIDA S.A.L., Sta Perpétua de Mogola (Barcelona) Spain.
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The objective of this study was investigate the

phar macoki neti ¢ behavi our of conpound 2 (Rl=
wabk@sadsnapht hyl ) and its possi bl e accunul at i onPCTEP1965/003613

brain tissue after both or28 and intravenous

adm ni stration. C57/BL6 mce (15-30g) from Charl es

Ri ver | aboratories Spain were used in this study. 5

E'ob}&ﬁv%ﬂtﬂmﬁ%fhyf WAAN &GS thPpHaiRasikifdic beRdiaired compound
standard nouse diet. Water was available ad |ibitu

20 ﬁaalphmaréxthsé)sm@dlta‘ passiblenangrmulpsips e therbsainhispie afﬁ-‘ﬂitboth oral

ad um They were fed 2 hours after
ag%}}{{raive ?uasta‘c lLlJEgr(r)]‘i&ound 2 was formulated in 10. 0%

A3EA00 midd(18%0g) &onpOhirldsRibedabératories Syaitiavere uddd ifilikis study.
route of adm nistration s a single oral .

Abamies B dise geceosy to/the dried me%&) stglprd £19yg¢ diet. Water was
a'v%i d;{b?é’ona?ﬁuﬂdﬁhﬂﬁeﬁé GLRtd ﬁ@teétf0124 Wﬁ%%e@&@ tﬁ%ﬁh} bu{\'@mth water

experinment was perfornmed at 200
ddiithitanaThepwere fodRyhotis aflet edminieraponpor t i onal | ty of
absorption. Four animals (2 nales and 2 fenal es) were
used at each extraction tine. Blood was 15

AR UnAiISHE foﬁﬁglaﬁtitlﬁ‘ "m0 ‘O%"PEG&U@ at0.®n dr3Reptidih bﬂe@stﬂled water.
mns, 5C), two plasma aliquots 'stored at -20C and - 30

'KheLmtmeI ofatdmnyshr@op%@/ suslpeyal aﬂh@mstmﬁmr@t 281g/kghd 0 mL/kg) and

rn%ggt}o r % alﬂé? %gé’ n@%@l& %ﬁ)ﬁ 945“ %IUOHE?Q)L&%N%‘GM was

ﬁéﬁ/ofﬁqed N@tZ(ﬂ aayiad [bgbitlel bal bute’ Ynlyevalderinithe Bfdportionality of
Conpound 2 is quickly absorbed fromthe G tract after
appAPtioRim ni strati on. A half- life of 6 hours was found

f
04550 PRI P82 T8 oMo Bl v
Hepamasett) addveftee cdatiriadatidni(@000renbridi minsh GEE), afvbeplasmalaliquots
stored at —20°C and —30 °C until analysis (HPLC/MS-MS).

The summary of the experiment results is showed in the table 3.

Table 3
200

Dose 20 mg/kg
mg/kg
9061.34 904.95

C max
ng/mL ng/mL
Not

Bioavailability 31.87%
evaluated

Compound 2 is quickly absorbed from the GI tract after oral administration. A half-
life of 6 hours was found after an oral administration of 20 mg/kg. Compound 2 presented a
bioavailability of 31.87%. Levels of Compound 2 were detected in the brain, both after oral
and intravenous administration. This shows that compounds of formula I above have good
bioavailability properties and are suitable for development as a drug for the treatment of

GSK-3 mediated diseases or conditions.
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25 and intravenous adm ni stration. This shows that
conpounds of fornula | above have good

whe@awgilhabi ity properties and are suitabl e fBPCT/EP2005/003613
devel opnent as a drug for 2he treatnment of GSK-3
nmedi at ed di seases or conditions. WO 2005/097117
PCT/ EP2005/ 003613 27 CLAIMS 1. A conpound of genera
formula (1) 5RR4 2 RSciaiie R6 N O N -S R formul a
I wherein: 10 R is an organic group having at | east
8 atons selected fromC or 0, which is not |I|inked

1 ALLESELY oF Qe by gyan @ - (O and comprising a

ah aromatic rin Rb, R2, R3, R4, R5, R6
are independently selected from hydrogen, substituted
or unsubstituted al kyl, sB®stitfted or unsubstituted
cycl oal kyl, substituted or ybstituted 15 al kenyl,
substituted or unsubstituted
unsubstituted heterocycl'VA : -C(O ORY
-C(O) NR7R8 - C=NR7, -CN,
_NR7R8, - NR7C(O RS, -NC&, RTRg or hal ogen,
wherein Ra and Rb togefherncan rma group =0, and
wherein any pair Ra R2, " R3 R4, R4 R5, R5 RO,
R6 Rb or R7R8 can formtggetRer a cyclic substituent;
20 tisO 1,20r3, R7 and/ 8 are each independently
sel ected from hydrogen, gsubstituted or unsubstituted
al kyl , substituted or unsubstituted cycl oal kyl,
substituted or unsubstitut nyl, substituted or
unsubstituted aryl, substi?%?ggkgr unsubstituted
het er ocycl yl, substituted

wherein:
R; is an organic group having at least 8 atoms selected from C or O, which is not

linked directly to the N through a —C(O)- and comprising at least an aromatic ring;

Ra, Ry, Ra, R3, Ry, Rs, R are independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, -
CORy, -C(O)ORy, -C(O)NR7Rg -C=NRj7, -CN, -OR;, -OC(O)R7, -S(O)-R7 , -NR7Rs, -
NR;C(O)Rs, -NO,, -N=CR7R; or halogen,

wherein R, and Ry, together can form a group =0, and wherein any pair R, Ro, R2 Rz, R3
R4, R4 Rs, Rs Rg , Rg Ry, or R7Rg can form together a cyclic substituent;

tis0,1,2 0r 3,

R; and Ry are each independently selected from hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted aryloxy, halogen;

or a pharmaceutically acceptable salt, prodrug or solvate thereof.

2. A compound according to claim 1 wherein R; has at least 10 aromatic carbons.
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or unsubstituted al koxy, substituted or unsubstituted
aryl oxy, hal ogen; 25 or a pharmaceutically acceptable

W@ al05/09nbdr ug or sol vate thereof. 2. A conpouPdI/EP2005/003613
according to claim1 where&dh R has at |east 10
aromati c carbons. WO 2005/097117 PCT/ EP2005/ 003613 28
3. A conpound according to clains 1 or 2, wherein the

3ar AN@¥nhSoudtl O¢Pordigtior 86fhe/ 1 dri N1kekbréia the @rdhaic glhﬁg is directly
thi adi azolidine. 4. A conpound according to claim
whknlgdrio the Nof theghiadiazelidinel or unsubstituted 5
napht hyl group. 5. A conpound according to claim4

wherein Rl is a substituted or unsubstituted

4al phaohgRidhytcodigup chRigf B valelein Ry 18ns yhisdtitited @d unsubstituted
al pha- napht hyl group. 10 6. A conpound according to

c| Bephthyl\WF@ibei n R is a group selected from -H2C HC

\ CH 15 -HRC ~1 \ CO 20-HRCC O~dC I \' 1 Q

25 30 7. A compound according to any of clains 1-6

SahAr esmpdamidhadeerdangl tdoladmed kivheBein AR ¢ mp subditeted ar dinsgbstituted

to any of claims 1-7 erein ... R3 4, RS, R6 are

| BB \EE Besnp AR B ahalD S B
unsubstituted al kyl, COR7, - C(OOR7, -OR7, -NR7R8, or
hal ogen, wherein R7 and R8 are as defined in claim1l.
@B5A compound according to claim 1 wherein R, is a group selected from:

HoC-HoC. Q
HoC
I
J L
| 0
N \
“H,C !

7. A compound according to any of claims 1-6 wherein both R, and Ry, are H.
8. A compound according to any of claims 1-7 wherein Ra, R3, R4, Rs, Rg are
independently selected from hydrogen, substituted or unsubstituted alkyl, CORy, -

C(0)OR7, -OR7, -NR7Rs, or halogen, wherein R7 and Ry are as defined in claim 1.

9. A compound according to claim 8 wherein Ry, R3, R4, Rs, Rgare H.



9. A conpound according to claim8 wherein R2, R3, R4,
R5, R6 are H. WD 2005/097117 PCT/ EP2005/ 003613 29 10.
waeesopaund according to claiml which has t hePdDEPM0H003613
O~NrOO(NIrO NS NS NS 0o~-N~ONS N Oo~-Nro
NSNs ONNOS-N N-SO NOXO~I NS5or a
phar maceutically acceptable salt, prodrug or solvate
thereof. 11. A process for the preparation of a
conmpound of formula (I) or a salt or solvate thereof
185 AGogipaeed ddtotiyg wof clgial mhich-Hk6 theformblaconpri ses
reacting a benzyl substituted isothiocyanate of
formula Il WO 2005/097117 PCT/ EP2005/003613 30 R R4
2\ / RS Ra Rb R6 N=C=S

o o

oo o"yo
) N-§

S

or a pharmaceutically acceptable salt, prodrug or solvate thereof.

11. A process for the preparation of a compound of formula (I) or a salt or solvate
thereof as claimed in any of claims 1-10, which comprises reacting a benzyl

substituted isothiocyanate of formula IT
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formula Il wth a conmpound of formula R1-N=C=0 5 12.
A process according to claim 11l which conprises the
wo e@spm?r zz_ N=C=S + R1- N=C=0 S02C12) 0 O NeCx/BP205/003613
Rl wherein Rl is as defingdd in claim1, preferably as
defined in claim6. 10 13. A pharnmaceutica
conposition which conprises a conpound as clained in
any of claims 1-10 or a ghar nﬁfeuti cally acceptabl e
salt, prodrug or solvate tRergof and a
pharmaceutical Iy acceptabl ¢ carrigr, adjuvant or

vehicle. 15 14. A pharng @orrposi tion according
ation. 15. Use of a

to claim13 for oral agy

conmpound as defined in an dfo cRains 1-10 in the

manuf acture of a medi canepte=20 16. Use according to
claim 15 wherein the nedicanent is for the treatnent

of a GSK-3 nediated di se®s®ulddlcondition. 17. Use
according to claim16 wherein the disease or condition
Is diabetes, conditions associated with diabetes,
atiftoncampremnd of Ggemda &;+NeCeOndi ti ons i ncl udi ng
denentias 25 such as Al zheimer's di sease, Parkinson's
di sease, progressive supranucl ear pal sy, W

2090 Q)%Zs%]a&cﬁ’_@ﬁ/g%)ggﬂﬁ/quvﬁﬁéﬁcoﬁ%ﬁs%g BRGUAGioRC! er osi ng
panencephal i tic parkinsoni sm postencephalitic

par ki nsoni sm pugilistic encephalitis, guam

par ki nsoni sm denmentia conpl ex, Pick's disease,

corti cobasal degeneration, frontotenporal de |

Hunti ngton's Di sease, AIDS associ ated denentj a,

amyot reply cAateral sclerasis bl e scl eghbsi s _and
5 nedr ot raunat i N=erSeadbs §§C‘Q—§s§zgé&»eoﬁr@<e, %'
g nood di sorders such as depression,
PonMNaf

schi zopl#eni a and bi pol ar di sorders, pronotPon
functional recovery R4

wherein R; is as defined in claim 1, preferably as defined in claim 6.

13. A pharmaceutical composition which comprises a compound as claimed in any of
claims 1-10 or a pharmaceutically acceptable salt, prodrug or solvate thereof and a

pharmaceutically acceptable carrier, adjuvant or vehicle.

14. A pharmaceutical composition according to claim 13 for oral administration.

15. Use of a compound as defined in any of claims 1-10 in the manufacture of a

medicament.

16. Use according to claim 15 wherein the medicament is for the treatment of a GSK-3

mediated disease or condition.

17. Use according to claim 16 wherein the disease or condition is diabetes, conditions
associated with diabetes, chronic neurodegenerative conditions including dementias

such as Alzheimer's disease, Parkinson's disease, progressive supranuclear palsy,
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post stroke, cerebral bleeding such as due to solitary
cerebral anyloid angiopathy, hair |oss, obesity,

wa@edvsiogacet eroti ¢ cardi ovascul ar di sease, hyperPENEPIN5/003613

pol ycystic ovary syndrone,3ilsyndrone X, ischaeni a,
brain injury, traumatic brain injury, 10 cancer,
| eukopeni a, Down's syndrone, Lewy body di sease,

| NfdyBABIES b&etosinBI ik fcephdlit APIRISNsiH] PEASREphAHRR Rikinsoni
and hyperprolifgﬂgﬁivémd?seases as hypgyplasP%s a%%' PROTIS,
i nTASBISEE | enceplmalitis] Buaits @addeonitimdementisl gompleg, Pick's disease,
wher el di sease i hei ner'.s _disease.. 15, 19.

(o CoRIAEHF dEeaBRERm Rt ARl aSnflbRBunath Ve AS
I sdibeéesdemetia, Us@yaesdicli Agrilo sclepds®, 1 myMifleeisblerosis and
t he di sease is depressjion. 20 21. Use_according to

c| dichioirAuRAte dlispasasesugh sisaraitq stroleqiepilppyumgoodpdisondses such as

o ARG Dbph 54D 3y LGN Bhosons v
pr gfost situlkg, eselaral laedihy sudhoas dEsioJolitny bedebmh amyloid angiopathy,
hair loss, obesity, atherosclerotic cardiovascular disease, hypertension, polycystic
ovary syndrome, syndrome X, ischaemia, brain injury, traumatic brain injury,
cancer, leukopenia, Down's syndrome, Lewy body disease, inflammation, chronic
inflammatory diseases, cancer and hyperproliferative diseases as hyperplasias and

immunodeficiency.
18. Use according to claim 17 wherein the disease is Alzheimer’s disease.
19. Use according to claim 17 wherein the disease is type II diabetes.
20. Use according to claim 17 wherein the disease is depression.
21. Use according to claim 17 wherein the disease is brain injury.

22. Use of compounds of formula (I) as defined in any of claims 1-10 as reactives for

biological assays, preferably as a reactive for GSK-3 inhibition.



