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WD 2007/ 125110 PCT/ EP2007/ 054188 1
N-(2- THI AZOLYL) - AM DE DERI VATI VES AS GSK-3 | NHI Bl TORS

wo-bdzm2sDk0 THE | NVENTI ON 5 The present inventi oPCT/BPBDBE54188

to the use of N-(2-thiazolyl)-am de derivatives for
the treatnent and/or prophylaxis of a disease in which
gl ycogen synthase kinase 3 (GSK-3) is involved,
particul arly neurodegenerative di seases, such as

Al zhei net2-gHIsliccERS@MIDE DERIVATISES A3 depententITors

di abetes nellitus. Additionally, there is provided new
GSK-3 inhibitors, a process for preparing such
conmpounds and pharnaceutical 10 conpositions

FIEDD OFITHE INVENTIBRACKGROUND OF THE | NVENTI ON The
search for new therapeutic agents has been %reatl

ai deling Rresegkitvenfionrslaigs topietuse AAés-Eiarsbyrgnite glerivatives for

ﬁfeH‘F'@éthﬁt 8hd/6NBIRBTIaRE bf & B.@éad@ RIRhies '-Qlﬁégéﬁ;%?ﬂhé%eeﬂmase 3

with 15 target diseases. One inportant class o
EPSHeds t”h‘éi%quwaﬂ@éﬁ”i/ H@U&E’:ﬁgéeﬂatﬁ‘fe SiseasRs: \RICR 1 qfgplzheimer’s

Hi8eddte oPhER-RisOIirkidpanBent dMtYesthEIRRS EAIdHichafly 398 & Bidvided new
with abnormal cellular responses triggered by protein

fesiad dOBEat 8d PERFERY JOr PRYIRENG| $4¥hs 69TPPYKds gad pharmaceutical

8dthSodiBAB @ofpFisiAg @fem.i Nf I ammat ory di seases,
neur ol ogi cal and neur odegenerative di seases, cancer,
cardi ovascul ar di seases, allergies and asthna 20

BACKGROUND OF THESRVENTIONTDNe- el ated di seases.
Accordingly, there has been a substantial effort in

medi Eh‘?]é?ar%g)rh@t’vrtperta!%e‘ﬁticrﬁﬂeﬁso'f@ heeridhedlly qidad ipireenty years by

b&dr uabierstaRbingahé \éﬁuéﬁret df%rnaprﬂyé bed 8fePbemddiE83R8ociated with
synt hase kinase-3 (GSK-3) is serine/t hreoni ne

E\’%te?"ﬁe@éeﬁaé%”e %Wﬁ”%ééaséf OE\ eRAUNES (18t BasrdepRalheapbiect of

ERERsIAN6REARHs Me Shotdin Rﬁbs&ﬁﬂ#ﬁn &I@&iﬁe@rhr@tas%olated 2Ath abnormal
Chem stry & Biology, 7, 793-803 (2000); Kimand

;‘@IW@@ respopges tﬂggﬁregnbbei?féﬁ'rbé"r@é9 me Qjed 5@@n§14These diseases
(n2RAE) ) autbemig eansdeser ||rﬁ%nj1?hét§|§/e @ieeaen ﬁé’tﬂbi&:@@@l and

ki nase-3 (GSK-3) fulfills a |votal role in various
p@g@gﬁqﬁnerq |M§éi¢se§§%§]aqa|nptﬁrg cA %ar(%?ﬂsgs gI{R[gles and asthma,
Roadigrtt, didédsé. @'hbrn%r\e-re?é?&ﬁ dléé@eélﬂ&oléiﬁ@) there has been a

Dysregul ation within these is  considered
E‘t‘tifé‘? il effertin Weﬁ'ﬁ'@abét}%mlé ﬁt f”?ﬂ’ PEIGIar l&f‘aﬁﬁéﬂ}%ﬁ’@m that are

BtidHiNe i RIrSRIUSe agbhtsuch as type I dl abet es
(Kai danovi ch 0, Eldar-Fi nkel man. H, pi n. Ther,

Tar g&D§09enFyNthgse sinassy %'&ﬁbl'?re?’ S:,e”ﬂP@'?—:rﬁ%'@”? GPPieirs kinase
SdnpriRef B%nd%' |§6foh4ﬁ§ﬂ@bbﬁé| each2ip@dde sy @&hcﬂé@ﬂes (Eghlan et al.,

di sorders such as mani c Poresswe di sorder _and

REETEHE S riragy v %933%%35 OkntiMe AP Y EMent FeimBplr]p Genetics

Db50f1de6§8-6|1'|43@¢00)ﬁ TR, thaiink/seriRe irsEAY cbgam syfthadé Rinase-3

W)od , Nature 2000, 406:86-90). These di seases
%@K 3) fu f|IIs a plvotal 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 Il 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 inflammatory disorders (Hoeflich KP, Luo J,
Rubie EA, Tsao MS, Jin O, Woodgett J, Nature 2000, 406:86-90). These diseases may
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WD 2007/ 125110 PCT/ EP2007/054188 2 be caused by, or
result in, the abnormal operation of certain cell

w@e@natdiing pat hways in  which GSK-3 plays a rBCBEP2007/054188

GSK- 3 has been found to phosphoryl ate and nodul ate the
activity of a nunber of regubatory proteins. These
proteins include glycogen synthase which is the rate

[imtin 5 enzynme necessarly for gl ycogen SP(nt hesi s,
PP cayRedy: Obipse %%@W@Baﬁ?%’f@ioﬁ orgeriaip gell gignalling pathways in

WhRrRA SSBK- gtpqa?g aeetor R-catenin, the transl atl on
initiation factor el F2B, as vveII as ATP citrate

| yas&SKaxhas ?@JPU%W%%%'P@P”dd“QWHateéhM%“V'% oj\g pumber of
%ﬁ%torﬁ'ﬁﬁot&ﬁ? Behese phasifis tHolRefydBg et §*rﬂhés@r ARESis the rate limiting

inmplicate GSK-3 in many aspects o | ul ar
Re4YaBoNGCSRYaTY &rcﬂ'YqOé?%tsYrHHeS'?jlt'?ef EV%?IWP%J?@@%O%EC’ protein Tau, the

géWeelrQlﬁHéﬁBﬁon fRtdeg-eR8ihihYihel tﬁiﬁstﬁtlbh Qrﬁltlélfoncﬁt‘to3 eABYB, as well as
gresent a viable strategy to devel ogp novel

Abdicraia yage 4N &sat ockAglter b Him - SUeYP. GiitRR. and CEPBa.
fljhés%adi@é?sé Mritdih Rgetd impistd GSA-3 inRABRPASRICE df.cethliaN®Btabolism,

Med. Res. Rev,, 200 22:373-384) through insulin
Pr'iome@tV” differgniRtloR FEEIKEVSIPRIEHn and anyl oi d

pr ocegsémy, |rﬂMb|ttdn<3‘d$fSGi‘>K1QSt @ aépraBshilavibge strategg to develop novel
respectively he neurotoxic effect of sqol uble and

episkat 88’“"%ny6|”2? Replaist b SUEnRIMEs dﬁea%??a '\A%rtt'@‘ﬁ dy jGastro A,

DairbRdoPgY, AIBndd R, M. IResORePa0EN 22:373-B8 4! tRlvAGA®Isusn mimicry,
D|sease (AD) Both in vitro and in vivo studies

QYggiephosrhgty '?iﬁ”peagﬂdl FERYIPIH g PERCEsREE: AT é'i‘@fr‘é%rtﬂt%ﬂes@d“'at'o”
ffspttRelyW it signaling pathway, and this rrechanl sm
seens to be nediated by a destabilization
endo§eh agyraiene ele of eQiuftle And ‘é%lt%@mﬂ?'%fﬁ Wﬁt'des (AB) is a

ShHBGEHNR da Sn ?r% BHains %@6&%&*\@% Rﬁhé‘iﬂ%r Q‘El}ae\ébg WABJ. Both in

I mpai rment's | nduced by beta-anyl oi d rils
vitsp raadi in evoastudinm Suggesy gt aetﬁrgeptug@wdgee)os;gs figgtjveness of the

%\I‘F%ﬁ%% c?gﬁvlvéry RBd ?ﬁﬁlché}gsrﬂgbgt‘?@% D¥ndaidhidl b’ﬂb Uestabilization

["ar and ani rra experi ne
ofodeé sendhgennmhleseISt be [healeoit oxAdivalidre caf WntAngluylmg rescues

F)g%géi&grél}aﬁ L0 Ian c@ﬁaﬁ lu?wgfglgnél%tg%gﬁgeg ﬂpgefahaqnyl%ld fibrils, de

expression o Survi val “genes
Esrrarc Bt @, MoY. Ftaydeaky. i%OBﬁ(Zﬁdﬁﬁ@@éhtPstlmﬂlmhﬁ Whiti Slgnallng pathway

e t
BRA oo OB ASaE LG Ao SO b3 minonc
ther hegrotixigl effekt beft ABplesptresiermgwehﬂf cniocmalcletvyls ofoBe:atermm and the
Al zhei. mer _di s ase ent eal ba al . n Res.. Rev. ,
SIS o 55T oo st SuRaE ooy rteBumor DB | DPgrers in
tanpdremts of euwvanpatbivag evcely aiggeosdrex eventanaiitretoul@lead to the
ent,s

R e NGEBBR01 2T ch; oy BBt v S @ gpoptie
oeurptorieity: rofe ib Aegeimewiseaak, Blegosdlbas el e Brah iRusi Rear3004;47(1-
3):275-89).

The presence of neurofibrillary tangles in neurons of cerebral cortex is another
abnormality which occurs in the brain of AD patients, and hyperphosporylated tau
protein seems to be a main component of these neuronal deposits (Neurofibrillary
tangles of Alzheimer disease share antigenic determinants with the axonal microtubule-
associated protein tau, Wood JG et al., Proc. Natl. Acad. Sci. USA. 1986;83(11):4040-
3). Tau is a set of six protein isoforms associated to the microtubules which modulates

the functions of these cellular structures in the axonal compartments of neurons. Tau
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tangl es of Al zhei ner disease share antigenic
determ nants with the axonal m crotubul e- associ at ed

w@emraryiig au, Wod JG et al., Proc. Natl. AcadPCBEP2007/054188

USA. 1986; 83(11):4040- 3). Tau is a set of six protein
i sof orns associated to the m gr ot ubul es whi ch

nmodul ates 35 the functions of "these cellul ar
structures in the axonal conpartnments of neurons.

Tau
@) Peornosparyletedcry Eifiseryt moistoligele-assegigtaskekinases but GSK3B and
Bi@s pRofy! é\{e%,dwﬁé/sedbﬁéﬂ eBhtriBlite Abstot! Bz ABERRIAL S9neurofibrillary

ki nases but GSK3(3 cdk5 are the ones whose
Englest Shesphary/Biae Oﬁtﬁ'ﬁ’f”'aﬂofatv’h@mfed? it Misrotepule-associated kinases:

@%Wssfén?’/rédkk gy ke}g ALBantsPERRBRAP BiélatJ %uPofs&S%?”zétﬂPesz 463-

tein by mcrotubul e-associ ated ki nases
éEQ()5lrmi|eed ke aedivityi of @aKtE sedrhailmetriggeetheagissembling of the filaments

I ) ) .
D, e BB P TS Tehalon |08t i 5 gportn i
Alzgeimer dn?eﬁs%ls related t¢ QﬁWiOﬂbfd/aﬂe@ﬂ@‘Eifwmafipar@amﬁmleéﬂd Chem.
&%%EQ%D 1%@?53@ 'ébé‘%% G%t oBhh&Miatich Pf“bu%'ﬂa% W&l is another

ease IS re ate to ne Iar tan
key noket ofdpSK-B8doahhes aalmfluenm in tmemholom@f Aﬁat hol 1996;

29 ('?he%]a 208 Téded tq %mhy%@?%f%\ga{nﬁé&ﬂrrm n'? R@Oh #ht GSK-

i s anot key ro . as an |n eln
8 eayet arolrru@ytaof tappt fa@ atwent eidhis disehse, gt oranly ferats modulation

@h%%l \R/n?%bﬁﬂ!a lé?l?él%? Q{Srg W& ﬁﬁffﬂ@g?é‘ arﬁﬁeng?r?r]gm tgr %ﬁih%lﬁéfibrillary
tangtease not onIy for its nodul ation in the Wit

e e Sh3r ) YR Rl B R D
Mwmgmamamc@malld nfjthis illneswoisvibhe desrdamekofmemnors which produce

%$ %ﬁg allﬁo%g#Sthgwggo%g %tﬁ%voﬁgﬂﬂg&?/ﬁ%& I ﬁtﬁoq ging elpély? known. Wnt

ness ecrease 0
plmpamﬂ heye aht mmoghntt fode rire dteo Wfetdmaiatiqpr pmlees ohitisesevearve cells.

Rhfadiehid” PR pelatenty (R by Sl iRl et de By increasg of the
ﬁlﬁeneetla:teir:ll of. dopﬁlmrméﬁduda Zielltlrocm (@SK&beBat:etwbltroh/bmerl-&té)yn stabilization
| S eaads 0O an | nct
G b eRrn o 8 PR orifst B Tl B ggagraine nevrons,
Cabieht Bravtblee bl - LabE8EREMatli7(Pt24)6081-2D in ventr al
rent

precursors increases diff at i
Honahekis R BRES hanBieseat " had o ! cqlids ceq o insuin
Q@@@hlthb?blﬁﬁspﬁébyl@%ﬁbf?Qch&;}SK—s’i/n&iase rHeayszymna that catalyzes the

%E% L%rmduatn :“1 cI acrt]|got. £ gl
PGP '°”t%9 gr° MRBOBATSBAYMY éé?‘?g(‘?ﬂ he gligrpBggtion of glycogen
symrﬁdm&q/ G$ke amaztingr Kinsses katiakyireisattivatiorcamtidizsatendattenuates

noner tp formaglycogen, T .
B SatE 28 PR ctets, Dbl sl diy-Rapniaitars pave been
pitolert tcklmﬂaﬁzemshlﬁadstldnmnl\mso lanadi ivivat nnonelar(llhst//m mieggntction of
uat.es , th sulln in cell | ndeed,

ShE B Rt B silire FnihfeEs bl B eRasd s inthare ifE0s Plotkin e
tlg thmaaonﬂpl ﬁ'ha:ct?@l]iﬁ 305(30!974GBOZ)_nACCGSTdMIQVOJ noskel £xperimental
Selsﬂﬁs |nh|b|¥non o¥ GCSKagtrrllgynhave a therapeutic effect in the treatment of insulin
resistance and type 2 diabetes.

In view of the above, GSK3 inhibitors are a potential treatment of Alzheimer’s
Disease, Parkinson’s Disease, diabetes and some other diseases.
Tau is a family of proteins whose main role in cells is promoting microtubules

stability. Microtubules are the main component of the cytoskeleton, an important
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synt heti c phosphoryl ated peptide inhibitors of
gl ycogen synt hase ki nase-3, Plotkin et al., Pharnaco

wax@7/Tsane 2003; 305(3): 974-80). Accordi ng to tPEBEP2007/054188

experinmental 30 results, inhibition of GSK-3 may have
a therapeutic effect in the trpeatnment of insulin
resi stance and type 2 diabetes. In view of the above,

GSK3 inhibitors are a potential treatnment of
o¢1bieE oFaanele, espedallydor IR RIS dHR MIRIeH el dhe eytagkstedan in neurons

BNYrcvRiiRy Ahd eftrueiusRas@sportT & fbn ahé agdn¥l @hdpet §br|ﬁ§todendr|t|c
whose main rQole in cells is pronoting mcrotubul es

SRMEPATIERSS. IE sl 4 8 @Hen@heetwark@seewéf%me ‘Eﬁ"elch@”c’“on of

et ORK RS eftosidletb Pk teafidal ‘é@n?é?@?drhﬂ@%@ﬁnval of neurons and many
PCT/ EP2007/ 054188 4 cell ul ar organell e, especia
‘%HrOF‘%Lﬁ‘%Ee“r‘?H%Q‘??&[%Wer‘B?E‘(-?SB? Wﬁéhéﬁc@é%@q’ étyoﬁbrl%ma“t'es in it.

NGBS, taluS afd cathedl ptdife iflolveat iar &le aytemétoﬁ stfuefuf® may be
the axonal and the sonmatodendritic npart nents,

RPN [RR0gSR A ”&f-f treatimeqt ‘B‘ﬁ%?”ydlﬁ“vﬁﬂal'(a’é%g%w%ﬂe”re@t'v? Rigorders.

COr I e6d tauUsFbin® cophe fré @n@NSmalitemRNOsHRINgtP A sirfgleagene which
critical elenment for the survival of neurons and

EosHiR oA TEFRNT RERfdiIERfdRRe Vil Mpleqylas dveighds Between 50 0°and 70 kDa.

ThabaéiRs areHighly HPRYsERIIN tHeeenitrdl hid per-rélﬁfrﬁfr@rr\ﬁbusts@ﬁtem and
and other proteins involved in the cytoskel eto

Yey e lﬁSBe‘H%JV BRUNAGAL IR @Pr@%%@@gr%r WhRkE WPéa’FPHE'HPte to the

@ffgaﬁ@at{omwmt@ghtywﬂ %e%éﬁﬁeﬁﬁﬁfﬁéétﬁlnbvretr@@% ders. The
tau iLsoforns cone man alternative

o1 e Syt s (3o ok Ghan 1953 ftng-2919'9nd rinczek

geat,iMbIC Blonacs 19bs he,mMdszcidoa hﬁ@é esmnﬁettwmt% RN¢hpable of
70 kDa. .10 Tau rote| ns are |8 g ressed in the

BROAtAtigg ”HWBtL19éP§;5Wé'PQT'°rh@FWU§‘” m-:Jr ?f‘r?efyn%.tfoes of tau are

%‘gﬁ%‘t‘éoﬁlbb ypr@bwbﬂiﬂ:ﬂbn [ /ndéﬂl@sah@ﬂbﬁloﬂf prB@éHs@QSNhld!m %Eﬁjr |n multiple
contribute to the organisation and i nteg

?'F?é @fy'ﬁafﬁp igic cHAReMeMpiiapss BireCapRiBle Bhesriq) thBe sites i

Olﬁba%ﬂhou%hL%reJarﬁl féwer%ﬁé’@eslggé’able?@ﬁ dsiAd 4it 3|41\chﬁnﬁh normal
Trinczek al Biol. Cell 1995 6, 1887-190

RiaXFO! %%nﬁf‘%ﬂf'%rlf 't ﬁ%ﬁret al% iPs g ebejrveen s F’BP%RRS’(X'?F@" and

aé;mo@bhmwlae‘a t@Uthéi&bgmﬁtes %%Md‘hgﬁlfwm%&?@taﬂhéé a6d tol Bﬂh%ﬁ proteins.
functions of tau are regulated b Srgahos horil ation

HeWRW phIa Ratiogicalce RAY cHSHRE RIS Ralaire: ﬁf'@'”at'”g the

mitdregtions hdtwede Rl ding ARbIbUIBEBAK HRASRSNEING 1SR adkeskeleton
of phosp hor\él atlng these sites in vitro, although

REIea Sar R IR kS e oleslp &l obrtaHoPAEFS Eni Motkass, of tau-tau

infera@iofB land RNYHsed @it Eatiem df tausligomeRe vidhSindlly aggregate into
bal ance bet ween ﬁi}gf{)horyl ated and 20 dephosphogg}l at e

peifoRllary, iangles BV 19)s Al PR o~ag9st drevdisuings d g of the

AidRSIUbIIE AtabpiSTt systEIMRYG, ths @RBNPRY the lspehssal, eaRMgSmipBYment of
di s&%%t this balance, elimnating the interactions

BexraRal funckipnsdef eiesfusiviGell #8atnd di sassenbl i ng both
cyt oeske| @&regulafdreBENtks - hﬂ"‘b‘é@hoﬂhbh@{tl ﬁ)nfbel theOhBBhark of many

ﬁé&rgfég%‘;l Eilggrdergdlégr%m%rr]ﬂyl Pncorwenags? ta%fopgt ie Wﬂlch are characterized by
an abnormal accumulation of tau filaments in the brain. Some remarkable tauopathies
are, among others, Alzheimer's disease, Gerstmann-Straussler-Scheinker disease,
Pick’'s disease, amiotrophic lateral sclerosis (ALS), Creutzfeld-Jakob disease, Down’s
syndrome or prion protein cerebral amyloid angiopathy.

Many current researches are focused on the relationship between disregulation

of tau and accumulation of amyloid plaques, the other main pathological hallmark of
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interactions and a subsequent formation of tau
ol igoners, which finally aggregate into 25

woenratitbri |1 ary tangles (NFTs). Al these chaPgEEP2007/054188

provoke the destruction of the mcrotubule transport
system al ong the axons to thec.synapses, causing
i npai rment of neuronal functrons and eventually ceII
deat h. Thus, disregulation of tau has been_thou

Bleheimer s iserae kSRe aulhyrs (RaGe 6f BlyARaY- 3e's GFanst %98 32 461-493

§|€>d"8’6lkbé/ ﬂ@@dwc@ﬁBbﬁlﬂIQQQtSWl4ﬂ$~45%$@@e§ﬂﬁat°§lﬁ§l&@tpﬁfﬁo¥d§9 occurs
30 an abnornal accumul ation of tau filanments in

t”Pr%reSFthﬁ fausgaiBologymtlineyple theipgRdnmeshatysn hane it been clearly

Qid?ﬁﬁéd ﬁkzhelbnﬁlbu§htdtr§1¢6tﬁ%osmon of fibrillar amyloid beta induces the
Cer st mann- Str aussl er - Schei nker di sease, Pick's

Bh%SQQ@'é('at'aFrPBﬁaHdﬁ}'ﬁ"b ategpg}vake%f@fa@.eagqngl c{qg@gseratlon
Creut zf el d- Jakob di sease, Xn rone or

prot ei n '@ &eEPT siaie Qitlee %’ﬁ@f‘%ﬁﬁi‘f’}w tWU@JP?te@ﬁK 3 enzyme as

wes aa sl proté@h hal @ aUsirdt MplicBor Bl AbbMEESHI |ﬁ1pbﬂbNﬁ&ﬂnan diseases
di sr egul ation 35 of tau and accunul ation of any

PGB giFawers. [rsPatiRly NSHIPTR! FRE HBUERSICOSTeTREYS ﬂ'ﬁ?@?‘eﬁ ”Wﬁ is a need
199 QiRbihg SR tiRCIhIBR3R0FT &hd BB8ymé aﬁHZdSTethEﬁrot%lndpr&%@ﬁS lation, in
grgiglre@gogt}tamgrﬁg %&%k&%lcﬁm%@'ﬁ%& trea@pgnt o%gtg‘tgdls%aseg ang disorders.
447 453) suggest t hat anyl oi d pat hol ogy occurs
An ogy, although the rel ated
. N clearly explained yet. It is
t hougrlﬂé ptdseht me@mfdnt pr@mdeé afﬂalaﬂyldf @bm@fmhcw thabBRlyaN-(2-thiazolyl)-

Iﬁ?‘%&%@%ﬁ?\% H@Bhosg}/ ?ﬂ%@-@%k}l? %Hnm%vghpllrs@ﬂym%fan inhibitory

&ffétt ©n WSK-BET Rt may thuk el Uzl ftir@he?lﬁéé}tlcﬁéht dhAdedsSKard conditions
as tau p@ﬁteln h ve a direct

enzymne |
WREHE.GERohPRKS 8 Taler SRRSO MRIBRE A e dan At diseases and

Qdirfiiltﬁin§.QVIQW S, th@%@ﬁ@b@ids&bd&&@h@lwaéhom |nh|b|tory effect on tau protein
neurﬁ e%gnera ¥Ie di solr ders, theretl S need q i
PROSRNAYAlPR-e hihe 2[SANPIBYS GI7s ingPOTEaRt of O&fyrféa%&etsfro pagneratve

@l&@ééﬁsns@h@%ﬁwwrﬂbldﬁormm‘a 419 n¥/d8lentiave Rt @idd role for treating or
effective nedjcanments for the treatnent of such

BiEY UL CH R ARG HEPLIeNSFIKARTSRIESTHE | NVENTI ON The
pr eSRﬁdordlﬁgl?miri @N fipst Oapees tie foedBehy iMlenGHMAGIESs the use of a
nanel Ea zolyl')- am de derivatives, defined by
FYr ‘3”":9 et ai | ed bel ow, displaying an

i nhi bltory 15 effect on GSK-3. They may thus be
useful for the treatpent of di seases and conditions
wherein GSK-3 plays a’ -~Sespeci ajl y neuronal and
neur odegener ati ve di seasgs %con itions. Many of

t he conpounds additi onal 0 tory ef fect
on tau protein phos ryl aNi on, Hwhi ch al7§16 pl ays an

i mportant role in manﬁ neurodegenerat|v| di seases, so
t he conpounds of forrmula (1) may even have a dual role
foryHdr&at i ng or 20 preventing neuronal and

neys oglRORNer&t{deBeMeHBR S8R cted from H, -NO,, halogen, -NH,, -CFs, C4-Ce
linear alkyl and -CN;
mis0,1,2,3,4,50r6,

X is selected from:

- pyridine, bonded at any positions 2 to 6; and

- phenvyl,
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Accordingly, in a first aspect the present invention
provi des the use of a conpound of formula (1): R S O

w@ioow1s1)e - "' N)~~(CH2) . R2 25 wherein R, and R2I/BP®07/054188

i ndependently selected fromH, -NO2, hal ogen, -NH2,

-CF3, Cl1-C6 |linear alkyl andy-CN, mis 0, 1, 2, 3, 4,

5or 6, Xis selected from §o - pyrldl ne, bonded at

any positions 2 to 6; an n WO 2007/ 125110 ,

RCPNERAtRITACEIERYY aGCQfFa%l?lysaﬂfﬁarsﬁéef@Et?’l‘blﬂr‘iﬂrugs thereof, in the

@%Ql&‘h@@'& aSabdiamem! R tRStréditheRt predRxisrL£8keadeNor condition
prepar ation of a nedicanent for the treatnent or

Eﬂegpiqda%@ 6f3-a di sease or condition mediated by

GSK- Phe E&ﬂpmwm&ﬁ]mﬁ (If ﬁfgglﬂe%sfeb)m BRNodReal @§§d§ls|\ﬂhereln GSK-3
bi ol ogi cal assays wh activi tt}qenee

BelivithBegdst tadpe W%P%rTé‘er‘?fﬂreaH‘oQ'}?é"reré‘§B%fét ﬂ'W@”t'O” refers to the

Uéb\/ﬁiné |CQMP6@fc€6\5foFrﬁulbf(ﬁ) asWidined a@o@@raa@w@a@for k68! thereof, as
as defi ned above, or )( salt or solvate thereof,

(1)
regictives £ort MpaulelRg feekiBath F? EsR! PSRy RIPtEHRAIES 2 reactive for

mhbRing GIK-8fRiARl Yy as a react ive for inhibiting GSK— 3
activit A further aspect of the invention refers t

a meffgdier gered el F‘Pé’é‘feﬁ‘ﬁﬂﬁ‘ refersdo giraaiaeior i 'ir??tWﬁPfc‘Pf a disease

@SKkhidh i SK1BVRI Meslved; UBRPISINGJadtfifistriny &b A Patiéhtan need of such
E?tl ent in need of such_ treatnent a t herapeutically

ftEen fetharrpgHticaly e@.ﬁecp\éeaﬁnodﬂﬂbof:é‘ﬁﬁ‘%ﬂ?ﬁd’%fcwgl of general

fdﬁrhﬂlﬁgﬁ) ok la)pharm@ca@h@d] @ﬁ@ﬁélll&ﬁﬂhefe@ﬂp%' tion t her eof .
An itional ?é)ﬂeCt of thelnventlonlsano

conmpOuREIEeNS gEpRAt 8f t(113)'”Ve”Y-‘19” s a@%ek@q@e%nd@émnunq (D15
(1) wherein:
/>\ )k
N (CHy)p,
—N
U
wherein:

R; and R; are independently selected from H, -NO,, halogen, -NH,, -CF3, and -CN;
with the proviso that at least one of Ry and R; is different from H;
mis 0,1, 2, 3,4,5 or 6,

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

According to a further aspect, the present invention is related to a novel
compound of formula (1), for use as a medicament.

A further aspect of the present invention is a pharmaceutical composition,
comprising at least one novel compound of formula (l), or any pharmaceutically
acceptable salt, prodrug or solvate thereof, and a pharmaceutically acceptable carrier,
adjuvant or vehicle.

Finally, another aspect of the invention relates to a process for the preparation of

novel compounds of formula (1).
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R, and R2 are independently selected fromH, -NO2,
hal ogen, -NH2, -CF3, and -CN;, wth the proviso that

waroorezato one of R and R2 is different from HCDEP®D054188

1, 2, 3, 4,5 or 6, 20 or any pharnmaceutically
acceptabl e salts, solvates ang prodrugs thereof.
According to a further aspect, the present invention
S related to a novel compound of forrmula (1), for
D, DESGRIE OF NVENTIQM ect of the present

i nVelhtthQ%bb\?oe éeﬂﬂhﬁfd@%@ﬂdo@nﬁbs 6pF6ﬁﬁ§lbt(l)Qﬁ1e foll6RIMR tefhdBave the
at | east one novel conpound of fornula (1), or any

Bﬁéf"ﬁam}ﬁt%l ly 25 acceptable salt, prodrug or

sol vat,ecd e ikyranders @h@ﬂlﬁaﬁre':}drﬁéérbdn 2R &iAPtaaREE consisting of
carrier adj uvant or vehjcle anot her aspect

6‘?rb9rh@”F’nhw@ﬁqqecﬁ‘natf’ﬁlsatc@%tatnﬁ‘ga”%r*’é‘é%%‘éa“’PBr hayigg one to six carbon
ploARasAd Waikh ¢ attdra¥e o BRVPQ Wt Mblet@E B’\é'aas 18 bore. o%l methyl,
2007/ 125110 PCT/ EP2007/ 054188 7 DETAI LED DESCRI PTlI

ey ReroR/ e N1 PENYhECabove definition of compounds

of foIdyged” (didrsttdra chRkd, BrbrA@, fludFdTer RaY 8ubdikuent®ani ng
indicated; "Cl-C6 |inear alkyl" refers to a |inear

hydr Beafsbasrasking pregant nveRtgRsreYifesythgrusenf agopthruashgf formula
iydrogen atons, containing no unsaturation, having one

to six carbon atons, and which is attached to the

rest of the nolecule by a single bond, e. g., nethyl,

ethyl, n-propyl, n-b®yl, ngpentyl ,Qetc. "Hal ogen”

refers to a chloro, bro § uor o, I odo
substituent. In a first spe:}\ghe esent invention
provi des the use of a ¢ gZd ol f or MUlHy),, 10 (I) R,
SOCL NH)--""N~~ (IW wherlein 15 R, and
R2 are independently sel ect ed fromH, Cﬁycﬂ hal ogen,
-NH2, -CF3, Cl1-C6 |inear alkyl and ms0, 1, 2,
3, 4,50r6,and X is selected frm

wherein
R; and R, are independently selected from H, -NO,, halogen, -NH,, -CF3;, C4-Cq

linear alkyl and -CN;
mis0,1,2,3,4,50r6, and
X is selected from:
- pyridine, bonded at any positions 2 to 6; and
- phenvyl,
or any pharmaceutically acceptable salts, solvates and prodrugs thereof, in the
preparation of a medicament for the treatment or profilaxis of a disease or condition
mediated by GSK-3.
Preferred compounds used in the present invention are those wherein X is
pyridine.
Other preferred compounds used are those wherein m is 1, 2, 3, 4, 5 or 6.
Further preferred compounds are those wherein mis 1 or 2.
Other preferred compounds used are those wherein the halogen is fluoro, chloro
or iodo.
Even other preferred compounds used are those wherein at least one of Ry and
R, is different form H.

Other preferred compounds are those wherein one of Ry and R, is H.
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- pyridine, bonded at any positions 2 to 6; and 20 -
phenyl , or any pharmaceutically acceptable salts,

wa@elowaraso and prodrugs thereof, in the preparetT/BP00f/054188

a medi canent for the treatnment or profilaxis of a

di sease or condition nediated by GSK-3. Preferred

conpounds used in the present "i nvention are those

wherein X is 25 pyridine. Oher preferred conpounds

usedEiFaplyolre ﬁj‘lér af Rzt N@21Thus, mpre prefeyreg cgnpounds are those

WHEESNPbER LATELR, BANDOHAA thedbtRer iB 5 EVERNRE Préteiréd dompounds
2. O her preferred conpounds used are those wherein

or .
peehesg Worraini R is NQs@pd Rerdt Bro  or i odo. 30 Even ot her

pref @Eﬁeﬁfﬂ)r&@ﬂ@@@Bﬂﬁo@r&%dar@rtﬁoéé"'@/ﬁ&e‘?ﬂ"Slﬁ@ioﬂ Ratanb&RsEk CI and the
one of R Is different formH Oher preferred
|

and R2
efBﬁb'éu"hcfé’eﬁﬁé)r? RESRTEEheRANER 8reohose Whergind: is £ pnd Reis H.
2007Aéq%5&4%&@{¢r5f82r@@@n@&%ﬁ&1t, fhePsaphRIuAR | of forfifa QL ukd in the
or R2 is NO2, Thus, nore preferred conpounds are those
Aisepiinveaten rsetectegdePriing fellawipg SeEPeHK!Sot her is H.
Even nore preferred conpounds are those wherein R is
N2 and R2 is H O her pre,\f‘erred compounds are those
whegein gne of R and S and the 5 other is

Evén e prefierred co arg,N hoseS wher ei
d and R2/ or g
the co nd of (

a pre red enmbadi ne

used in ent
invention is sellected fromthe fol |l ow conmpounds:
02NS O /N HO2NS ",- C NN"'"~C, N// HON O2N
SN®NSO ",- C H""~C, // NN-CC" NONHNN
d eSS aGC O,N S 0
N
| >‘H ~ | >\ N
/ | / N X
N 5 N N H |
F
N N
Cl S 0 Z | S 0 Z |
\E/>\N AN E>\N AN
N H

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

Within the frame of the present invention, a disease or condition mediated by
GSK-3 means any disease or condition in which GSK-3 is involved, preferably any
disease or condition requiring GSK-3 inhibition. Such disease or condition includes, but
is not limited to, any disease or condition selected from diabetes, conditions associated
with diabetes, chronic neurodegenerative conditions including dementias such as
Alzheimer's disease, Parkinson's disease, progressive supranuclear palsy, subacute
sclerosing panencephalitic parkinsonism, postencephalitic parkinsonism, pugilistic
encephalitis, guam parkinsonism-dementia complex, Pick's disease, Gerstmann-

Straussler-Scheinker disease, Creutzfeld-Jakob disease, prion protein cerebral amyloid
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HNH O 02N H N 10 or any pharmaceutically
acceptabl e salts, solvates and prodrugs thereof.

woedohitzsitdhe frame of the present invention, a POBERRE7/054188

or condition nediated by GSK-3 neans any di sease or
condition in which GSK-3 is i gvol ved, preferably any
di sease or condition requiring GSK-3 inhibition. Such

di sease or condition includes, but 15 is not |imted
@ﬂ'o%ﬁ’ﬁ@/y &Pg'é%%sab?e@é‘ﬁtﬁt@f‘offprg%tp'é‘é’t’@t'jd?ﬁ“@?ﬁad|"%ﬂB%rt‘€8%” s Disease,

AEli 4d5088teas 8mbRiL damybtidphil #EE SsclfdidNhfltiple sclerosis and
neur odegenerati ve conditions including denentjas such

BRUIOpURRIChgiseasesi Swhisas asHio P’ ePilepyedaeed disorders such as

QEMEEHGS 's‘élﬁizé&@érﬂé‘ Hﬁb Bivoldp Alsdyders Hﬁ@rﬁ@&@pre%\be‘i‘&@&’dgg promotion
panencephal i ti c parki nsoni sm post encepha it

BfaF%|CH‘§E\H|r§?ﬂVGEUQP§t| 8f9ke. cerfOEpnPeding ( oglpgﬁ{nple due to solitary

%bkﬂaﬂémvlbﬁif&rgﬂﬁﬁ@mw hafr 068, 6Mesith] Skerdséle®8a e diovascular disease,
CGer st mann raussl er - Schei nker di sease,

EYRSeRsiaN.d PONRHICH PN s 8YNRMen SYRPEIEn Xc eiselifegtia, brain injury,
aspcrilg t\On200 brdir IAilR,, RemédrPEOREp&R4 188vn'd syndrome, Lewy body

angi opat hy, corti cobasal degenerat| on, frontotenp or al

digfstr | lEMpRIann GhGRICs NPRRERIEY diskrBRS, L2868 %‘T‘é(ﬂ‘yperpro“ferat've

giseBusiad hypEdpRisiaRRINGmhahedsticiene).er osi s, nmultiple
sclerosis and neurotraunatic di seases such as acu

st r ole? PREffiTesRYbodipee. Hieshiapse OF Speditiofsis S&@ﬁ%’é‘@%ﬁrowe%'ve

SEdrh AT € pary ANFickE Pelistbséli sFtitebssal meg&léﬂgﬂanes FbMBtemporal
di sor der romotion 5 of functional recovery

dePeii, Fw?g@pgp dgfe@ga, ﬁ@y?tfqﬂhlceg@geﬁﬁh slerggje Qngltlple sclerosis and

R&lrbiralnfaticC B8Rl s@Wb@léiu@nﬂr@{éatd'bMépsyh&hdSod dfsdrders such as
obesi t%’h§at heroscl eroti c cardi ovascul ar di sease,

ASRIESY P'EJFPPWS%”'?/ @9% PI%'%@&PWG@ ACRTBHESPressie Frdss, promotion

bﬁﬁlﬁ@%ﬁaﬂi re€dvahy pb&y Sif dke, CORDRAl @béd{né é@w‘@(bhfblebrcﬂlento solitary
cancer, | eukopenia, Down's s

I,J rone LevvéJ§|
8‘? sp# @my‘oﬁ’f andioratig besiiy, GO Xaﬁﬁtiﬁe&?/ PedEBG | eSpeC'a”y

ﬁé‘uﬁﬁ@ﬁc BRfh Wlﬂ?r[%\%sfs@h@bmée Ledh) %@e@mea&flammatlon chronic
per pl asi as and i munodefi ci ency prefery

lé‘ giatRiK diseppes. &?g%%@do*wpemﬁa'ifwaevﬁ F’§e§§se%"‘t Ehoefr?'é?ﬁ‘s More

PRGBS SthéedisSdtRr GNEHORRA iBaefttedPirbih’ AlzRdiFRAS Rlisease, diabetes,
corti cobasal degeneration, frontotenporal denentia,

PRHINSAG B SiPeaselicbiersy a”QrWRﬂdr%iﬂW%rsi ateral sclerosis,

mul t URleSs TEheaWREl StaRdd thd @BAPLHETBE ifsrnflil %IE?S,%‘édslHClhe present
as acute stroke, ep i | eps nmood di sorders such as 15

B IEE S8 AlsoS0gans SHRPHP BOmRRETSS HYTE ST rasiiBas PipaRRee of one
g RS SeotEpicHII§ OsriiRhed RItEMBL F@rnexa@rﬁplé Uﬁ&hﬂ)&ﬂl@b HeAHQV ey present
ost stroke, .cerebral bleeding (for exanple, due to
tHyGtyrgs y—?:xcept for the replacement of a hydrogen by a deuterium or tritium, or the
replacement of a carbon by a *C- or “C-enriched carbon or "°N-enriched nitrogen are
within the scope of this invention.

The term “pharmaceutically acceptable salts, solvates or prodrugs” refers to any
pharmaceutically acceptable salt, ester, solvate, or any other compound which, upon
administration to the recipient is capable of providing (directly or indirectly) a compound
as described herein. However, it will be appreciated that non-pharmaceutically
acceptable salts also fall within the scope of the invention since those may be useful in
the preparation of pharmaceutically acceptable salts. The preparation of salts, prodrugs

and derivatives can be carried out by methods known in the art.
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cerebral anyloid angi opat hy), obesity, syndrone X
i schaem a, brain injury, especially traumatic brain

WO mpoangsiiown’ s syndrone, Lewy body di sease, PCT/EP2007/054188

i nflammation, chronic inflamuatory di seases, cancer
and hyperprollferatlve di seasgs as hyperpla3|as Mor e
20 preferably, the disease or condition is selected

from Al zhei ner' s di sease, di abetes, Parkinson's
di seﬁ%re'”StéB?Ef @B@W%“?ﬁi‘bﬁ@ca‘?@%'ﬂéﬁgs o e Lo ROUAES (i toemula (1)

steddyRthesizB8 frofMPR ARt @bmbetimdvBich lcbnisfath bakié Beacidic moiety by
present invention are also neant to include conpounds

GRnveRtienal cagmisal fpefode ngepgrabe feeh splth AR f@rew%e prepared by

fezetiRPihedtdeyadinbi §a¥RKomhH BBthe & EorB¥ Gk SvithCH BIBRURBAStric amount
havi ng the present 25 structures except for the

?fetﬁPétE’BfPé’H? edtasg yAdido vPtelyOrdN 8 RTeAIG fPl¥eNttariin A fRixture of the

fo. IherdI P has-aHBsYus The dla GiRE REErb¥thgl dcktate Okthanol, isopropanol or
14C-enri ched carbon or 15N-enriched njtrogen

AR RES SRTERLI RIS Al Hi5t AER , aopion e, include mineral acid

atﬂﬂlﬁdm%ﬂslt suohl Ly, ascenbmbles Balrbshiorkel aldesoréide, hydroiodide,
odrugs” refers to any pharmaceutically accept abl e

§‘HP'@ate e8if'ale; PIgPRNAS, a"é’r LR ICorHE AL HRP SGHE SHAR &, for example,

HEAe, BhiaE) finfdratat kRatd, Coxalie, fﬁ!ébmbi%nttaﬂtt‘é@ &ﬁéﬁbiee rRdndelate,
prow di n%](dl rect ly or i ndi r ect | % a conpoun

AEILPRO Rishienarabhanalg. Pasaian g dt Algl addlion salts

Fﬂl@lﬂjdé’hﬁfr @Eiéltscs’ijch)és ﬁﬁ“e&é’ﬂr@f@' Sodigt Sotabsiemf @él&lum ammonium,
withint SCO he invention since those

be
G@@F‘Eﬁ'“mna'“'?‘ %P@%M‘ﬁ{m Rt AN REGARIECRIAT 2P ISVCh 4, for example,

amgRRé@MeSal tethanblgnife, epan AL-digRylehethiahdigminBl 0dfré@isanolamine,
and derivatives can be carried out by nmet hods known in

giHearging ang\BAsIeGRINGASICESAET/ EP2007/ 054188 10 For

I nst Bﬁﬁ@ulaWﬁvH@ﬂéﬁldelrlOéﬂvb}é ané GRk E[‘lliﬁt@ncﬁé‘éslesth@fblddﬂ'ﬁllablllty of the
conmpounds of fornul a are synthesized fromt

BRIPleRHNdE M'HMGWPPHWEE&‘PBPH%‘F’ ungisare aSF"%%?r&F’éO a patient (e.g.,

B}DlaﬂéWm?Ya\n 6RMYy %ﬁiﬁlrﬂﬂ@}ed%‘tﬁ‘ﬂfbcﬁﬁb tUB(SdWﬁ%‘ie r%’l?%ﬂisbbbed into the
such salts are, for exarrg“he pr epar ed rﬂ% reactin
t

Plpad) AHichhenifase deliysry obihethqe CoBpBth iR Riofagica P compariment
@t@' ©lBibPATR bF |ympaamu§yst&npfela&.h@toam9rp@m gheidiase or

acid_in water or In an org anic solvent or in a mxt

of tHhee C?RF\‘BOU’@n@‘rfSTm‘Va (H&?e%drﬂjénﬁj@vﬁ%t&”amﬁi’ e 'Et%ésrta”'”e form

ittty lasaesd abipolRideaitds, sdlvPs PRGNV drates) AL itadiidtéhdedl that both
are preferred. Exanples of the acid addition salts

forap @%Wﬁ?'ﬂé'PeaFC%’@lQﬁ theergsentdnvespr-Mellieds %f§°"1@8P” are generally

RGWIPWRhin Miysl BRCHUigibledsolvAly Sl B RDE ETnd B utidXIlr fdcegiaBR, solvates. In a
sul phate, njtrate, glhos phate, and organic acid

BeiirtiaiormRedimentdhe Rolsle is 3PYARenpl e, 10 acet at e,

mal eah&, cohipBhd@d &f feirhliat @) oPXtBkiat Rilts SHIC 6bINAES  are preferably in
tartrate, mal ate, nandel meth nesulﬁj{honate and

Bhﬁrﬁlaﬁ%‘ﬁ@ébf pﬂ%ﬁ?ﬁ{aé?'e Biran%ibétoa”B? Ve HRYITG| KAM: &Y diRnagRaceutically

5&debtabld RFMUREMEART GASY snasaiawgsau‘anaaﬁacehﬂéan?mpbtable level of
sodi um potassium . cal ci um
awﬂvneﬁpluﬁwamrm?k Hh%mag%ﬁ'ttcé' a%‘:*ﬂh"eérﬁ&ﬁu%s 'I'%QF% a%%lcﬁré'ers and

mdriBingsno fridterRX @bMiddred toxic at normal dosage levels. Purity levels for the
drug substance are preferably above 50%, more preferably above 70%, most
preferably above 90%. In a preferred embodiment it is above 95% of the compound of
formula (1), or of its salts, solvates or prodrugs.

The compounds used in the invention represented by the above described

formula (I) may include enantiomers depending on the presence of chiral centres or
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et hyl enedi am ne, et hanol am ne,
N, N- di al kyl enet hanol am ne, triethanol am ne, 15

w@bwcazdiine and basi ¢ am noaci ds salts. Parti cub@r/EpR2007/054188

favoured derivatives are those that increase the

bi oavail ability of the con‘poHnds of this invention

V\,hen such conmpounds are adm nistered to a patient

( by allowing an orally adm ni stered conpound to
@mﬁbsr %eﬁeé‘gtﬂ‘igl%ﬂ HpPEeTse8e |°F1W'ttpf?eb°r6’1368@) ZoF)-wH1ectingle isomers,
efdiBRRreIel idiRisre@borh B8 HRY AHiktuERMPRHIdE fAIP within the scope of the
bi ol ogi cal, conpartnent 20 (e.g., the brain or
PPspHARYENiISY st en) rel ative to t he parent species. The

Conpvh@démﬁéurfd@rdf%rﬁndd ILH}%@%e‘ isetiNg bidleH la@é‘ayBH/Vnebéin GSK-3
in crystalline form either as free conpounds or

agvipapecdste bg. meRHiptad SEreipE: |qaqo§1qrﬁ§@eﬂ€tgeﬂwg{1tl%qefprs to the

{164 BBa @bﬁlpﬁdjr‘id‘bﬂohh@afm%edéﬁﬁe& RBoW, &% @AY sk \beRbIVAR- thereof, as
Met hods of sol vation are enerally known within the

wactivesiere Rpdelating aples Ay W@ﬁlﬁ cRIFieyabit @sp @ alispstive for
PAIbtRGESSK-BRAcAvity2S particul ar enbodi ment the sol vate
is a hydrate. The conpounds of formula or their

sal t8 Tehesespasted the Evpinoreless o |anme}5‘H§rf%té‘°éﬁ'(‘9c°élHr?ve”t'”g a

aicesfel Qﬁiﬁo@dé?rorsd;tk?ﬂttléﬁtlh &l/HnNn @H@3f§)rrﬁﬂol\5)d sald method comprising
phar maceut i cal | accept ab formi

a@m@'stfﬁw.tﬂé‘ paat'ﬁﬂta'f‘lﬁa‘?é’glﬂf |Sl5‘%ﬂ Fr?tH@EEﬁtt%P%eqt'é@I@I eff?Ft'VG amount
BUAH fe¥stertd Héth PELINAOGTGEnePd) FbMAGE Yl ok dny st dri 3tRts tedheof, or a

as diluents and carriers, and 30 including no materi al
BRiEIageyical sawRasitiop thespofal dosage levels. Purity

| evehgotheradpbet ofthidligvsntidatralaie tabeoRsI’baIpadhY oBfBaN a (1):
50% nore preferably _above 70% nos preferably above
90% In a preferred i above 95% of the
conpound of formula (1) f itsl[salts, solvates or
prod rugs. The comnpounds [ '
represented by the akove déNcribed 35
i ncl ude enanti oners dépendlng on the
chiral centres or WO 2007/125110 PCT 207/ 054188 11
i sonmers depending on the presence o i/l e bonds
(e.g. Z, E). The single isoners, en rs or

di ast ereoi soners and m xtures thereof fall within the
scope of the present inventionl) The conpounds of
fomﬂgﬁgn(l) may be used in biological assays wherein
GSK-3 5 activity needs to be nodul ated. Therefore, in

andtitad ResgyedndependentiyseleciegriraneHerNOy, diatogen, -t GiFsgand -CN;
CO'WfPHHQ FHvusfo‘%ﬁé‘ElHt?ea(s{ ISt F@ejrfd%qsﬁl%‘r’e%(reﬁm igny salt

or solvate thereof, as reactlve ating GSK-3

i n isd dg?c%l4 éﬁ@ys preferably as a reactive for

bisH Ha'rrﬂgcéé%algy a%%ébt!blb%alté %Méfe@%ﬁd %%b@&és #brdofie

I nvention refer to a treati ng
pr eV@fﬁferf@ gpmpounds are those Whereln mis 1, 2, 3, 4 5 or 6. Further preferred

compounds are those wherein mis 1 or 2.

Other preferred compounds are those wherein the halogen is fluor, chloro or
iodo.

Even other preferred compounds are those wherein one of Ry and R; is H.

Preferably, one of Ry or R, is NO,. Thus, more preferred compounds are those
wherein one of Ry and R, is NO, and the other is H. Even more preferred compounds

are those wherein R4 is NO, and R is H.
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10 di sease, disorder or condition in which GSK-3 is
i nvol ved, said nethod conprising admnistering to a

w@ado7azf110 n need of such treatnment a therapeut PCEEP2007/054188

effective amount of at |east one conpound of general
formula (1) or any salt or sojyate thereof, or a

phar maceuti cal conposition thereof. Another aspect of

t he |nvent| on relates to a novel conmpound of formul

(1): Other peefesred cempeyRdspgrenhase wherein ongREReiaRd iR 'Sa(Fr'oa”d the

%eﬁrfseH 'W@ﬁmggﬁféﬂeﬁ@&n%duﬂﬁs bFeoibss whdieh RNiglargRa Rz is H.
h the proviso that at | eas

CF3,
one AFCW'”%E‘E{ aﬁﬁef%rearefrf'%‘?dé’ﬁ?”tf fenfemPamdneisormyla (Q is selected
Bom4he BlIBWinG coMpodids: phar maceuti cal |y acceptabl e
salts, solvates and prodrq\gs thereof. Preferred
cqjmounds are those wher is 1, 2, 3, 4, 5 or 6. N

Furt i efepred conp unds ar eofpose erei
or 2. hhe Nefe d ds are 053¢ wher
hal ogen~i\¢ fluor]f chloro of 25 i odo.| Ev}n—qj

preferred conpouhds are those whereinege of R, and R2

is H Preferably, one of R, or R2 is NO2. Thus, nore
preferred conpounds are those wherein one of R and

nd the other iNs H Even nore preferred N
corrpoun s R i@ @and R2O s H.AWD
2007/ 12 8 12 O her Yreferred |
conpounds i one of a |

the other is H Even nore preferred cdhpounds are
those wherein R is 0 and R2 is H According to a
of ﬁﬁﬁa%a@é@@ﬂy%@%ptaﬁl@%aﬁ@@BQH@@ R pfr&frﬁ% t‘ﬂel(e'o} i's
sel ected from ol  ow ng conpounds

SHO2N-, G SO NY

Unless otherwise stated, the novel compounds of formula (I) are also meant to

_C

include compounds which differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the present structures except for the
replacement of a hydrogen by a deuterium or tritium, or the replacement of a carbon by
a "’C- or "C-enriched carbon or "™N-enriched nitrogen are within the scope of this
invention.

The term “pharmaceutically acceptable salts, solvates or prodrugs” refers to any
pharmaceutically acceptable salt, ester, solvate, or any other compound which, upon
administration to the recipient is capable of providing (directly or indirectly)} a compound
as described herein. However, it will be appreciated that non-pharmaceutically
acceptable salts also fall within the scope of the invention since those may be useful in
the preparation of pharmaceutically acceptable salts. The preparation of salts, prodrugs
and derivatives can be carried out by methods known in the art.

For instance, pharmaceutically acceptable salts of the novel compounds of
formula (I) 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, non-aqueous media like ether, ethyl acetate,

ethanol, isopropanol or acetonitrile are preferred. Examples of the acid addition salts
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conmpounds of fornula (1) are also neant to include
compounds which differ only |{5,)the presence of one or

nore isotopically 10 enrich atons. For exanpl e,

conmpounds havi ng the present structures except for th
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si ncBartipyagy Wd?ur@g de&iuatiyes jare tt'tqgg tlﬁtérbcg?%qq R bdﬁavallablllty of the

BOABSTRES B tiihl ahtid GRihaRbe n @I tempditeishire I@@ﬁlﬂﬂét@ﬁéd% a patient
salts, Erodr gs 20 and derivatives can be carried

rTEY Rieping dHveraiha¢rpiwisigred cpmpoprpg{odﬁ%énore readily absorbed into

ﬂl@abi&@}?lﬂrlﬁﬁkh)’erﬁ%@@t @éﬂllv@rysaf ttfe Oﬁarérﬂec&ﬂﬁ@und to a biological
conmpounds of fornul alg ; are synthesjzed fromt

he
pIr MY kP Eu e RN alif ﬁé‘,St‘émQ)éf‘é?tE/eé? @oqadqerg species.

moi efe PYva dvRIuhen ak f&rhﬁjlﬂ g;ilmafyewq}d@rys@ﬂmerfa% ya.ther as free
such salts are, for red by reactin

FPBROWUCS ¢ 3B SBB@I@%@@WE%PWH@E% 'td%l%%lﬁiﬁaéh%qqq" 5’9@5 are within

ﬂrfeQdcébé @fﬂﬂb ok&seAtMVattioff Mbmdaapmmuoataee Qéﬁ?@alﬂﬁ'kr@Wnlethm the
I n wat er in an organi ¢ sol vent or m Xt u

of
ffe %b'eeé?l@tﬁ?lﬂfe BATMRGEEHSRYY r%&?%tap'iekéo'é?tﬁér In & particular

einBydimaaethalsBivateat BaRBlate.i sopr opanol or acetomtrlle
referred. Exanples of the acid addition salts

are
2007%1%5‘9‘1@ @@PPE?%G“?W@H‘?S@ orpiger 5@ltz ge Sﬂﬁvﬁt@?‘é]re &é@farab'y in

hﬁa'cé’urtlcé técc%léfdbleasor f Qibsexwaany! epuré")’%rﬁ\CNB@f i fHRrmaceutically
obrom gdrm odi de sul phate, nitra

@rmaﬁdms Faiiter aka, d‘aé(tﬂ‘&u ) |P8ﬁ"§%ﬂet1§0%'&1a?08%tab'e level of
b@ﬂ e&&l@ﬁ'ﬁbGworrﬂ@leblﬁ’érﬁbacémk@ﬁb@d|t|\felé”§1cﬂt& difiehts2h®d carriers, and

%él%dlarllbeno ?n%(t:e?r:aP%toﬁsmérgcri ttéx?ct: %{ ng}arrllaalltdeosage levels. Purity levels for the
drug substance are preferably above 50%, more preferably above 70%, most
preferably above 90%. In a preferred embodiment it is above 95% of the compound of
formula (1), or of its salts, solvates or prodrugs.

The novel compounds represented by the above described formula (I) may
include enantiomers depending on the presence of chiral centres or isomers depending
on the presence of multiple bonds (e.g. Z, E). The single isomers, enantiomers or
diastereocisomers and mixtures thereof fall within the scope of the present invention.

The present invention further provides pharmaceutical compositions comprising
at least a novel compound of formula (l) of the present invention, or pharmaceutically
acceptable salts, prodrugs or stereocisomers thereof with a pharmaceutically acceptable

carrier, adjuvant, or vehicle, for administration to a patient.
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Generally an effective administered amount of a novel compound of the invention
will depend on the relative efficacy of the compound chosen, the severity of the
disorder being treated and the weight of the sufferer. However, active compounds will
typically be administered once or more times a day for example 1, 2, 3 or 4 times daily,

with typical total daily doses in the range of from 0.1 to 1000 mg/kg/day.
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conposition for oral, topical or parenteral
adm nistration. In a preferr enbodi nent the
phar maceuti cal conpositions are in oral form 5

Sui tabl e dose forms for oral adm nistration may
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asrhgiteaRbepwatthe Beh\agRALP pyridyNadd oseethua(naur yl
sul fate. The solid oral conpositions may be prepared

by conventional nethods of blendipng, filling or
tabletting. Repeated N i ng op;;ﬂ;ions may be used
to distribute the acti hr o@rhout t hose
conposi tions enpl oyi | arge quantities of fillers. 15
Such operations are c tional in the art. The
tabl ets may for exanple be @fepared by wet or dry
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walherdimown in  normal pharnmaceutical practice, in
parti r h teric coating. The pharmaceutica
con‘poﬁﬁ%?b}l? tr?a4aée1ilo§§ be adapted for parenteral
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or I'yophilized products ig the 20 appropriate uni t
dosage form Adequate ex0|p| can be used, such as
bul ki ng agents, buffering agent Hesur f act ants. The
nmenti oned fornul ations mﬁé repared using standard
met hods such as those destribed or referred to in the
Spani sh and US Phar macopoei as @nyl simlar reference

texts Ad istration o 0 s of

t ontireln B PG el pREp ALY SSRAE O BB ThiRash: e anc
may-Chiewhly trapytosisd trel beleasttdnedf Rs uad Rass diffiéreatfesno tis

i nfusion, oral preparations, and intraperitoneal and

i ntravenous adm nistration. Oral admnistration is

pr ef @smpourais eifsauf (1} dred ¢ivrare Bl eomeetakillytdveilgiad.i ent

and the chronic character of nmany of the diseases to

be treated. 30 Generally an effective adm ni stered
arrouGbn@rfal proterived fof dgpgronpl obEonhbedinds weBtdiroX = pyiridin

depe he rel ve efficac oun .
choota et SrPodent pha™e ieBiore e PR P dgrmuia (1 s
abteintbeavergihg wf théefobufihgr @enerddowencetiureacTo v& solution of the

SR Ra by -8, S oS 8" phghis CREn{RrofiRie (e

hereinafter), 1.5 equivalents of N N’-carbonyldiimidazole (DCI hereinafter) in anhydrous

THF are added as activating reagent. The resulting mixture is allowed to stir at room
temperature for about 4 to 5 h. Then 1 equivalent of the corresponding thiazol of
formula (lll) in THF is added to the reaction mixture, and this is stirred at room
temperature for about 8 to 10 hours. When the reaction is completed, the solvent is

evaporated and the resulting crude is dissolved in CH,CIl, and washed with water. The
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conpositions of this invention may be used with other

drugs to provide a combinatiop therapy. The other

drugs may formpart of the sane conposition, or be

provi ded as a separate conposition for adm njstration
BYrificAens isneraringe ageorgindgior gitesslt MethRes ob PPHfCRTBR epwn by the
agect, the present invention is referred to a new
conpound of fornula (I) for use as a nedi canent.

Novel conpound of formula (1) can be obtained by a

pat hway strategy which conprises coupling the

conveni ently py :ﬁlamd of forrrula(ll) O (CH2m

CH (Il1) 10 wherei vvlth
a thiazol of for a~ b ﬁﬁ ﬁ (&)m@
15 wherein R d R2 are inde endentdz ct ed from \__
H, -NO2, hal ogen, -NH2 and -CN, with the proviso that
a Ie5a3t one of )\'zd R2 i dlfferegt fromH o

aid’abl &

Co ds,, of  f 11) nd\ I r
co cially aﬁ‘ Hzm e E /fJJTI'\(dHMG—@
foup of conpounds wher ei n pyr| din I'nva part| cul ar \—y

enbodi nent of tjhe | nventi on, the compound of formula

(I') is obtai ned a cordl ng t he f ok, OV\llsng gen@ral
procedure. To & (t}g t Re _cgrregpo
pyridyl -acid of Oor mul a (| n anhyd | <CH2> / \N

tetrahydrofuran (THF hereinafter), 1. 5 eqU|vaIents —
of N, N -carbonyl diimdazole (DCl hereinafter) in
anhydrous 25 THF are added as activating reagent. The
resufd ‘F&Iomrﬁ H)(e?mb@s %lré %Y\\%q ésofLﬁttth |I@Etrétfb9lnbf the invention, they
t enperature for about . equi val ent of
swlct@rme@é@rbeutﬁgentaﬂ aﬁ@‘lmt@ﬂ of ff@rlmﬂJISaofchq inyentienTHF i s
added to the reaction mxture, and this is stirred at
room tenperature for about 8 to 10 hours. Wen the

is conpleted, the solvent is

Preparative Examples

In the following, a detailed description of the preparation of a compound of

Formula (I} according to the present invention is given.

Example 1

Preparation of N-(5-Nitro-thiazol-2-yl}-2-pyridin-3-yl-acetamide (compound 1)

T

N
To a solution of 3-Pyridylacetic acid hydrochloride (2.076 g, 12 mmol) in

anhydrous THF, 1.5 equivalents of CDI (18 mmol, 2.916 g) in anhydrous THF and 1
equivalent of NEt; (1.66 mL) are added. The resulting mixture is allowed to stir at room
temperature for 4 hours. Then, 2-amino-5-nitro-thiazol (12 mmol, 1.740 g) in THF is
added to the reaction mixture and this is stirred at room temperature for 10 h. When the

reaction is completed, the solvent is evaporated and the resulting brown crude is
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evaporated and the resulting crude is dissolved in
CH2Cl 2 and washed with water. The WD 2007/ 125110
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according to general nmethods of purification known by

the Expert. OR 1x0O r(CHZpg'n/ \' /' N "(CH2)m N
R2NRiO SN|—|Z+(CH2)mR NH011>HR2R2NO

%R S O -C> LCH2)MN 5 R2 N T

figpohvred Wg%'x%'@rﬁf‘%é"’aé?re T@I%@W‘H@ Ffraﬁ’%%“’éra NP'I%PF‘?&W‘@W which is

faferéd@nd WYSHEd With whideib oithiaUhdl dédired @of@oBnd8s bg@%w 88lid (2.300
a definition of the limts of the invention.

L@S@?@%%} ative Exanples In the following, a

det alH-RF ERasOpt3 o (D DHY: e3P (RPAHR . BN (01 HY, 90RO UM; 8.52 (s,
Formul a (1) according to the present invention is
@Hirér& (1351E'>\arrpl e 1 Preparation of

N- ( SBHNVIR- (DMSI?)OB832Y123'42 197 d8ﬂ1314/17&104@t6im49q 150.3; 161.8;
iconpound 1) H g NO2N Y] Y*-' { N 20 To a

Gtion of 3- Pyridyl acetic acid hydrochl oride (2.076
g, 12 mol) in

Biological Examples
Compound obtained in example 1, together with another 6 compounds of formula
(I), were subjected to two different assays at different concentrations, in order to

determine their biological activity.

GSK-3p inhibition:

This assay is based on the protocol detailed by Upstate Cat. 14-306, making
some slight modifications.

Recombinant human glycogen synthase kinase 3p is assayed in MOPS 11 mM
pH7.4, EDTA 0.2 mM, EGTA 1,25 mM, MgCl, 26,25 mM and sodium orthovanadate
0.25 mM in the presence of 62.5 yM of Phospho-Glycogen Synthase Peptide-2 (GS-2)
(TOCRIS, Cat. 1352), 0.5 uCi y-°P-ATP and unlabelled ATP (Sigma, A-9187) at a final
concentration of 12.5 uM. After incubation for 30 minutes at 30 °C, aliquots are spotted
onto P81 phosphocellulose papers. Filters are washed four times for at least 10
minutes each with 1% phosphoric acid and counted with scintillation cocktail in a
scintillation counter (PerkinElmer, Microbeta 1450). The activity of GSK-3 is tested at
concentrations of 25 and 50 puM, in the presence of the compound synthesized
according to example 1 and in the presence of another 6 compounds of formula (1).The
results obtained are indicated in Table | (see below), in the form of percentage of GSK-

3 activity.

Inhibition of tau phosphorylation:

Human neuroblastoma SHSY5Y cells were seeded in the presence of Minimum
Essential Medium / Nutrient Mixture F-12. One day later, cells are treated with samples
for 18 h at 37°C. After treatment, cultures are washed with phosphate-buffered saline
and lysed for 30 min at 4°C in extraction buffer (10 mM Tris-HCI, pH 7.4, 100 mM NacCl,
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30 Inhibition of tau phosphorylation: Human
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In addition to tau phosphorylation assays, quantification of cell death due to
potential toxicity of compounds 1 and 3 described above is made by measuring LDH
release (Roche, Cat 1 644 793). For the quantitative determination of cell survival,
aliquots of the cell lysate are incubated with an equal volume of reaction mixture at
room temperature for 20-30 min. The measure of absorbance is made in a microtiter
plate reader with 490-492 nm filter (Cultek, Anthos 2010).

For compounds 1 and 3, the cell survival was measured at 24 hours treatment
(see Table 2), and for compound 2 was measured at 18 hours treatment (see Table 3),
in SH-SY5Y cells. It is generally considered that a compound is considered toxic if less

than 80% of the cells survive after treatment with a compound.




H NN 02N S Conpound H2 / N 8.3 5.36 PCOS POS - N O
Conpound 02N N H 9.49 4.1 NEGPCS - 3 N--c 0 WO

wQe711A50110 PCT/ EP2007/ 054188 19 Tau % GSK-BCT/EP2007/054188

Compound Activity phosphorylation Fornula inhibition
incells No. 25 50 50 100 2 MMMMM Conpound C1
S O~N5.6 13.8 NEG PCS - 4 NH QZN S O Conmpound

76.72 43.78 - - - 5 H Conmpound S O 22.29 50.90 - - - 6
Table 2
C/ NH
Compound % of cell viability
No. 10 uM 25 uM 50 uM 100 uM
Compound 1 - - 941+1.8 | 86.5+4.7
Compound 3 - - 87+6.0 |854+27
Table 3
Compound % of cell viability
No. 50 uM 100 pM

Compound 2 (95,7 £42 93,7 71

In view of the results obtained, the compounds of formula (I} may thus be

considered non-toxic.
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of cell death due to potential toxicity of compounds
1 and 3 described above is nmade by neasuring LDH
rel ease (Roche, Cat 1 644 793). For the quantitative
determ nation of cell survival, 5 aliquots of the cel
| ysate are incubated with an equal volunme of reaction
m xture at mmmtemmrMUr&EQEEOBOrﬁn.The
nmeasure of absorbance is made in a mcrotiter plate
1.1RR&RE colipdudder eAduiamf i | ter (Cultek, Anthos 2010).
For conpounds 1 and 3, the cell survival was neasured
at 24 hours treatnent (see Table 2), and for conpound
2 was neasured at 1R1hour§StreatnEmt (see Table 3),
10 in SH SY5Y cells. ItgTsgeneral|ly considered that a
conmpound i s consi dered (f 1 2ss than 80% of the
cells survive after tr t Mth a und. 15 WO
2007/ 125110 PCT/ EP2Bg7/ 054188 M0 Tablle 2 Conmpound %
of cell viability No. 10 M 25 pM 50 p?JZ 100 M Conpound
1--941 1.886.5 4.7 Conpound 3* - 87 6.0 85.4
2.7 Table 3 Conpound % of cel{l) viability No. 50 pM
10Q,MeifPompound 2 95,7 4,2 93,7 7,1 5 In view of
the results obtained, the conpounds of fornmula (1) may
thus be considered non-toxic. W 2007/125110
PCT EpRody aesadesendently slegiagrom HUNOphakwgenmpthianeCRaf C-Cs

f ofipadraaikyl dnd BNS O
mis0,1,2,3,4,50r86,
X is selected from: -

- pyridine, bonded at any positions 2 to 6; and

- phenyl,
or any pharmaceutically acceptable salts, solvates and prodrugs thereof, in the
preparation of a medicament for the treatment or profilaxis of a disease or condition
mediated by GSK-3.

2. Use according to claim 1 wherein X is pyridine.
3. Use according to claim 1 or 2 wherein m is 1, 2, 3, 4, 5 or 6.
4. Use according to claim 3 whereinmis 1 or 2.

5. Use according to anyone of claims 1 to 4 wherein the halogen is fluoro, chloro or
jodo.

6. Use according to anyone of claims 1 to 5 wherein at least one of Ry and R, is -
different form H.

7.Use according to anyone of claims 1 to 6 wherein one of Ry and R, is H.

5
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R. NHCH)u, 21 5 X (I) wherein Rl and R2 are
i ndependently selected fromH, -NO2, hal ogen, -NH2,

WO @163/123016 C6 10 linear alkyl and -CN;, mis 0, PAT/ER200B054188

4, 5 or 6, X is selected from - pyridine, bonded at

any positions 2 to 6; and - enyl, 15 or any

phar maceutical Iy accept abl e sa sol vates and

grodr ugs thereof, in the re aratl on of a medi canent

J¥'se #eSording oA PN pf RIBSi 1I 19 Wheseinpngiof Bagad & is NO-.
condition nediated by GSK-3. 2. Use according to

claim1l wherein X is_ pyridine. . .Use accordlngto

& dgeoptingtogiupes Al ¢ifims ato %Wh%"e'”& igN&)o agd Roas H

according to claim3 wherein mls I or 2. 25 5. Use
according to anyone of clains 4 wherein the

2 GigearoPeling Qanyone: ¢ dpigs drio 7| Vmﬁse'n& igebangtRoEdl-ng

to anyone of clains 1 to 5 V\,hereln at | east one of R1

and is different formH accor di ng

ah W@prda%p@qunq of C‘éa'mﬁért@ﬂﬁ SSWéteSffrolﬂlth&rTa”%”Q %O”PPOU”d31
RECTI FI ED SHEET (RJL 1) | SAIEP WD 2007/ 125110

PCT/ EP2007/ 054188 22 8. lﬁe accor di ng to anyone of
cl@mslto7vvhere|no OofN R, and is NO2. 9.
accoK anyone of img 1 o M.8 re| n '
andR2|s §.10 e ing t of licl ai
to 7 ,;ln R, ISH\lE{i ﬁ{cco ng
to anyone of clains 1 to 10 sel ected

foll owi ng conpounds: 02N S O /N

O,N s N O,N S 0
H
Twm T A
N 5 N N H |
Z
N N

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

12. Use according to anyone of claims 1 to 11 wherein the medicament is for the

treatment or profilaxis of a disease or condition requiring GSK-3 inhibition.

13. Use according to anyone of claims 1 to 12, wherein the disease or condition is
selected from diabetes, conditions associated with diabetes, chronic
neurodegenerative conditions including dementias such as Alzheimer's disease,
Parkinson's disease, progressive supranuclear palsy, subacute sclerosing
panencephalitic parkinsonism, postencephalitic parkinsonism, pugilistic encephalitis,

guam parkinsonism-dementia complex, Pick's disease, Gerstmann-Straussler-
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HO2NS ",- C NN""~C N// HN 02N S N 02N S 0O
Il NN",- C H""~C, NC ONHNN C SOSONC

we2007Ms1IH N H O 02N Cl S UH N 10 or any  PCI/EP2007/054188

pharmaceutically acceptable salts, solvates and
prodrugs thereof. 12. Use acqggding to anyone of
claims 1 to 11 wherein the I cament is for the
treat ment or profilaxis of a disease or condition

PERRINKE" ngiseare 3 GrRuFIsId-Jakeb disepse. ONad¥elet nggreksal amyloid

gﬂﬂhy‘)fcoﬁk&bé’%l dedePefation WRATtGEMpb R dEthEMRS EluAtington's Disease,
condition is selected from di abetes, conditions

ARR @sspeated; deMantiay 2 BXOTAPRICoteral elfretie g BIvEIPK: isglerosis and

ﬁélﬂgirédrﬁélfc UB@&S&&' §‘l§i]:hd8§"5%aﬁ:h‘te<'71§tré§lt<é‘3fbpﬂéps@J Zh&ddmelsofders such as
di sease, Parkinson's disease, progressive

gwgm |sglarzo%@@§, and Q@g&ld@ogar%mlq@epresswe disorder, promotion

PRARRESTRIN 3bidvieBy B@étkbm@moﬁef@brﬂoﬁé@mﬁ@mﬂﬁ'éxbhrfble due to solitary
par ki nsoni sm pugilistic encephalitis, 20 g

ﬁ%fPR”ah@BWP?rﬁr@éW@mW 3 doRsH @Qesnp,l %Rergsqj?@g(ég%rdlovascular disease,
PRI eRBIBN- Polyaystie! @Va%%ﬁé2§§tﬂ&or‘ﬁ@ﬁp@%@n954%n injury,

23 Schei nker di sease, Creutzfel d-Jakob di sease, prio

BIRSCIAY, TGUPEHE AT BTSN FanesigiessaReye. ROVE? cubdeme. Lewy body

giseaRe idtantation! @RtcRIce MR/t ddakes, ddnbéd BGd BPpéSrproliferative
Di sease, AIDS associ ated denentia, anyotrophic

fiseases|asdyperplsias a”HJPmUBP%e@lﬂ”éY osi s and
neurotraumati ¢ di seases such as acute stroke,
nmood di sorders such as 5 depression,

TR PS8 e ring oo 13 Aot e SheciReashigr, condBpn d selpsted from

Aiz66IheE disebodRiidueies, PhrkdrisbakidRake, PSS ANIRASId disorders.
stroke, cerebral bleedlng (for exanple due to

solitary
15. Use of a compound of formula (I) as defined in anyone of claims 1 to 11, or any salt

or solvate thereof, as reactive for modulating GSK-3 in biological assays, preferably as

a reactive for inhibiting GSK-3 activity.

16. A compound of formula (1):

PN

(CHo)m

7\
—N
(1)
wherein
R; and R; are independently selected from H, -NO,, halogen, -NH,, -CF3, and
-CN, with the proviso that at least one of Ry and R; is different from H;
mis0,1,2,3,4,50r6.

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

17. Compound according to claim 15, whereinmis 1, 2, 3, 4, 5 or 6.
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cerebral anyloid angi opathy), hair |oss, obesity,
at heroscl erotic cardi ovascul ar di sease, hypertension,

w@eiloyaydto c ovary syndronme, syndrone X, ischaeP@EBEP2007/054188

brain injury, especially traumatic brain injury,
cancer, | eukopenia, Down's sxﬂprone, Lewy body 10
di sease, inflammation, chroni'c inflamuatory di seases,
cancer and hyperproliferative diseases as
hyper pl asi as and i mmunodefici ency. 14. Use according
19, CorAbdlndBccdVarpigas Blalh a7 Wheras i igr grendi tion is
selected from Al'zheiner's disease, diabetes,
Par ki nson' s di sease, epil epsy and nood di sorders. 15
19. Chagotld @ccorfmpionshyshe fopcrtha 16 to 18Swidedih el hhiBgen is fluoro,
anyone of clainms 1 to 11, or any salt or solvate
EHRPeBf0d0as reactive for nodul ating GSK-3 in
bi ol ogi cal assays, preferably as a reactive for
|nh|b|t|n GSK-3 activity. 20 16, A conpound of
%)acchlng teyapyong qf@}qgﬁnm @1%wlﬁrel@ e 9ER1and Ry is H.

whereln R, and R2 are |ndependently sel ected fromH,

hal ogen, -NH2, - with the proviso
?ha@orHPOW”@a%QCOW is¥ arﬁ/onﬁrﬂﬁ C#@Q’“§§6otpf%°0eﬁ’\@ﬁfe"? PBEOLR1And Rz is
N®,O0, 1, 2, 3, 4, 5 or 6. or any pharmaceutically
acceptable salts, sol vates and prodrugs thereof. 30
17. Compound according to claim15, wherein mis 1, 2,
22. GomBoudit FcordlAg2d Ay cheook LRiET6 kP20 AWHPSIA K & N@é’raﬂ@Rz is H.
Compound according to claim17 wherein mis 1 or
19. Conpound according to anyone of clains 16 to 18
PR @hpbundecBadRgas ahyorlel df@fdims 16 tePd Ahérett R| B&N and R, is H.
Conmpound according to anyone of clainms 16 to 19,
wherein one of R and R2 is H 21. Conpound accordi ng
2] @diﬁ@dlﬁhd%fcc@r’dﬁhgoﬁ@ cihfm 18, stibctathesritie PNGwiRh chnpaittsR2
is 10 : npound accordlng to anyone of clains
16 to 21, wherein R, is hKE and is H

NT:%W@ mw

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.
25. Compound according to any one of claims 16 to 24 for use as a medicament.
26. A pharmaceutical composition, comprising at least one compound of formula (I} as

defined in any of claims 16 to 24 or a pharmaceutically acceptable salt, prodrug or

solvate thereof, and a pharmaceutically acceptable carrier, adjuvant or vehicle.



23. Conmpound according to anyone of clains 16 to 20
wherein R, is O and R2 is H 15 24. Conpound
wa@emoneiing to claim 16, selected fromthe fol | ped/RB2007/054188
conmpounds: 02N SO /N HO2NS ",- C NN\ ""~C N
[ HN 02N SNNC SO N NOD NNHor any
phar maceutically acceptable salts, solvates and
rodrugs thereof. 20 25. Corrpound accordi ng to any
g?reAcW ocEsaiiFsthe reraration ef a @@pﬁgn%ofr@dmé@n&ﬁs d?@‘edﬁl” any of

iR QU Q%pﬁﬁr@@@dlh@ﬁ,pyﬁmbb-ﬁ R@mala (Ipast one
conpound of fornula (I') as defined in any of clains

16 to 24 or a pharmaceutically accgptable salt,

prodrug or 25 sol vat ey-ther eof , )}?}ﬂ%phar maceut i cal | y
acceptable carrier, ehi @e. WO
2007/ 125110 PCT/ EP200¢/ 054188 25 27. A process for
the preparation of a und of forrmula (I) as
defined in any of clains 18 to 24, conprising
coupling a pyridyl-acid of Brrrula(ll): O (CH2 mOH
(1)whmeinein 5mis 0, 1, 2, 3, 4, 5or 6; wth a
t hi azg| f I1): "11 N2 z N R (I'11)

° wher elmn'sg g’n%&?%rgéé i ndependently selected fromH,

wrtlmthuhzﬁlogfe)nnulaw - 10 CF3, and -CN, with the
proviso that at |east onegof R _and R2 is different

from H.
I pa—

R, N
(Il

wherein Ry and R, are independently selected from H, -NO,, halogen, -NH,, -

10 CF3;, and -CN, with the proviso that at least one of Ry and R; is different from H.



