10

15

20

25

30

WD 2007/ 125109 PCT/ EP2007/ 054187 1
N-(2- THI AZOLYL) - AM DE DERI VATI VES AS GSK-3 | NHI Bl TORS

wo-b@zm23p9 THE | NVENTI ON 5 The present inventi OPCT/EPBDBES4187

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

Al zheiNmé?+ BIIAEPISEA SAMIDS DERIWVATIVRS| A% CO8pR MIBIBITORS

di abetes nellitus. Additionally, there is provided new
GSK-3 inhibitors, a process for preparing such
conmpounds and pharnaceutical 10 conpositions
EEND OF ITHE INVERTIGRCKGROUND OF THE | NVENTI ON The

search for new therapeutic agents has been ﬂr eat |
ai defing RresepkvenfionrslaiRs tophetuse A hér-Siagrtyiragn E’?lé’er'vat'ves for

ﬁferw@etmem 8hd/6NBYOPRNaAS bf G an@éad@ RNRhiee lylﬁagafs%gﬂh&eeﬂmase 3

with 15 target diseases. One inportant class o

€y ds t'%‘ﬁ’ﬂveﬁa§aﬂ@éﬁr'¥ H@“é‘%ﬂﬁg@%?raﬂ‘fe S8R \RICR tqffizheimer’s

HiSed e oPhER-RishIirkddhRhBsnt didaYesthEIRRS SAddichafy 39Tk & Sdvided new
with abnormal cellul ar responses triggered by protein

fesKad d0inRiiArat 80 PEAPERT JOr PHIGENG| S48hs 6aMPPytdsged pharmaceutical
@@m@mg@ompﬁgagq%m i nf | amat ory di seases,

neur ol ogi cal and neurodegenerative di seases, cancer,

cardi ovascul ar di seases, allergies and asthna 20

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

nedi -Eh‘?n%ﬁ’arE'hB’r’rl”ﬂ"’rt?ertaaetl‘tlcrﬂﬂeﬁisdiaé“l heeRigeRlly 9idat ipireernd vears by

bévedr uaa@rstamafn@%é ‘éﬁuc’iﬁretch%fnﬂﬂﬁé% hied aBenbemofdci83RBociated with
synt hase kin é%asg Ofa serine/t hreoni ne
f

W%ﬁtteﬁ“ﬁe@éeﬁa eRRYNES it BFhdeERalhe apubiect of

66 RsiRNSRE Rt Eh\é ﬂ*o&ﬁﬂl Rmbs@mﬁ@n &osHYedhrétasddoiated Hth abnormal
Chem stry & Bi ol o%l)ég , 793-80 2000(21 eK| m and
n

;‘@IIHJ@@ respofiSes @99 teW@i‘el'rbé( g-me d 5@/@n§14These diseases
n2088) ) autbmembmy eCd]ééh%é§ef ||rﬁFéchfhét6@e @iis)é@@@n ﬁéltﬂbbgﬁﬁl and

ki nase- 3 GSK-3) fulfills a pi vot al roleln vari ous

PeHBPRISNErq 'M?é’éﬁe@?‘@snaqam:‘?fg CBES’NY\‘?‘\‘/%%”(%% . gi\groies and asthma,
HoagigRi's . didddsé. @'hbrn%ﬁe—re?é@&g dlsblaﬁeéllﬂ&:oldlﬁ@) there has been a

Dysregul ation within these is . conslidered
%H‘tt?@ ipl g{ferhtin fﬁeﬁ'ﬁ'@abét}%ﬂ‘@ Ht f"{S’f PEIGEY Hﬂaiﬁé\ﬁﬁ?@m that are

é}mr)eds&@rré&ruﬁea tguch as type I1I dl abet es
( Kai danovi ch O, dar - Fi nkel man H, Qpi n. Ther.

Tar g@{ygog%@nthgs%ggn%s@ﬁ lﬁKzﬁbl'?rFﬁ ”8?@33%@”? Q@'Pigiy kinase
%nprﬂsfgﬂfbf B%nd?'@tgfoh"ﬁélﬂ@bbﬁél each2p0dde sy @%ﬁmﬂ@@ﬁdes (Edhlan et al.,

i sorders suc ressive order _an
ﬂ@ﬁ’ﬁ@éﬂég‘gﬁ%ﬁ’/?@f Ve ;T%S%Q%E%O% bn@”bﬁ?grﬁs@”l f PUlrmBPE]e Genetics
Des.ordergs-biipebdaogn e, thkéﬁhlnb/serll?élbdlrﬁis%lyc@@@ syfthade lRlnase 3
0 W)odu%ett J, Nature 2000, 406: 86- hese di sease

WO B 7ralserlGge e YA SRR AT S'Qn%m%ﬁ}%aywob'e BW,
WooagétulJR J.Cell Bbie26UB a1 6N 7D eEH! DRdte@flatenditinthesd bathways is
n Pdaelrelzd a cruc?glhev\\/%Xt inltﬂe 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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whi ch GSK-3 plays a role. GSK-3 has been found to
phosphoryl ate and nodul ate the activity of a nunber of

wo egaliztioyy proteins. These proteins include ghgBE®N7/054187

synthase which is the rate limting 5 enzyne
necessary for glycogen synthesis, the mcrotubule
associ ated protein Tau, the gene transcription factor

R-catenin, the translation initiation factor el F2B,
B cased bé(s or reppit &, tt'}ea@té‘olr'yﬁ's@era&@i“ﬁ)f caialp cehaigralling pathways in

{vhrch @sKL3 pfayddnolet- Mc, c- Wb, CREB, and CEPBa These
di verse :g‘goteln targets inplicate GSK-

a5 poBSK-DhazRagnPURC ieeahesBiariaie a’]é’rrBP‘i"f'%t:eé'i“? Beilvity of a number of

fighfa@dre Prdteihs. OlrheQQ rdi@iﬁ@ﬁr%ﬂ!@@@ycoé@n SYHthRtWeh is the rate limiting
i nhi bition of represent a viable strateg

BRABIOFARETEY forr@(ﬁ%?"ﬁ é}’”t@‘?ﬁ'$ tth"eg"qr%ﬁ“b%"ﬁé‘sﬁ?‘%%{?ﬁ*rﬁfﬂte'ﬁf-ra“ the

?é@trambw ﬁa@&ﬁrqﬁca&éﬁﬁt ih@etian%lat@ﬂfiﬁlt"élloﬁ factopefl POS oasoweu as
Al onso Res. Rev. 22: 373-384) t hr ou

ATR T Net: cw he@b%h%éﬁ%%rph&r%%%w gﬂﬂvbarﬁﬁ%ﬁ Gnd ePea.

}Pﬁ@é‘eecﬁﬁérﬁgr)rdi’ém tdin %@@Qﬁbﬁﬁa‘t@@@k -IAMb@} hPects of cellular metabolism,
resgect ive he neurotoxic effect of sol uble and

) @tpédd'g‘?fﬁmﬁt@”Fﬁnﬁé’ﬁt"?'%@e'@AR) is a characteristic

pat hgh@@mx I’hh‘d’l%nbéfaGSK @ﬁa?@éﬂ)r@éﬁrﬂ a\/\ﬂnhlﬁle@tréfégyﬁ'@rde%lop novel
Di sease vitro and in vivo studie

aggigeet ef‘Wti’tS fRR”E?eH??tH&“ ioh@UeR unges diseages Q\é?"t'(}%@s§33tr° A,

Dbrrofdro YWAIbnSd BN akdd) ResaRawavoonzb: 3 18- 3841ﬁﬁlhﬂﬁh $rf§u||n mimicry,
seens to be nediated by a destabilization th

BHd StreRBIRIONGRIONS 35 FIMRARIE niPHOGEARIN G ' df?na?rlrmﬁﬂa' modulation

fgsgg@tlvbryg rescues 20 neurodegeneratl on and behaV| our al

i mpairnments induced by beta-amnyloid fibril
Fer r B NEHTOMXIC GHPC PesRuRIarany. deme@ec!s@z)yl%béi Qﬁﬁodes (AB) is a

@f%réé’t@ﬁét@rbaﬂ'folagy'lﬁ tH &Bfﬁ% R BatRALW@Y AlIZRYInler 't Midense r(AD) Both in

Wit ligands in"AD cellular and aninmal experinental
wb'aeﬂlng in ¥iviei sildipe suggdse th@élﬁﬁowemdes #fduee fossfof gepiveness of the

ﬁélﬂ%nﬁaﬁr?/v%& Hg:thr{é 5\1}1&%‘1 Sh sBefmatens grie%mec; b¢a Jestabilization

expr SSI ar et surviv genes,
afs the| e?dogensues develsi of zﬁscaiemrponéﬁwstl@f ath&VAK istgnaling rescues

PRlOUEentRof drid BRI Bkt SRl ) bt ol oris, e
Benramgt :ainMobll%Syblexalay 200 8i8¢D: 19808 p tATtivationyof Wil signating pathway
hej ' . F I e
B BTTBY iSEaREs ENBUARAD Andanlel s BBl iR BondFygipinishes
thengé@staxiv eﬁentoasfsAbf b;ceeﬂbmrzg teomoerali Bvalsodhrcateédth and the
abnormal ity i.ch | brain of AD p nt.s, .
ST 51 GRS . PR EO8t FonihS e ot o B hikorpers in
C@ﬁp@rrwl i:1 obmetv:espamwuy aveald d@genssdsrﬁe (eMents ofhidit tbdlanead to the
tangl es, o zhei S are, a n
HRR, A, Ao GloBER AL G R Sl HEPhg crmyigio ppta-peptice
pewbixivity:atle l)d‘wmheﬂﬁér&!lsﬂlse,, FuRmtealbd\att 1., BAgiadResSRev. 2004;47(1-
#&35%5_ 86; 83(11):4040- 3). Tau is a set of six protein
f associated to the m crotubul es which

noduTieé peesdhcd bﬁnéwlﬁlirillal'yStaﬁ@Iek lve aeuroas lofilcatebral cortex is another
structt;tres i,n the ax I;meagts of eur on

SRy S goBhs MeBE o B ehts? and b8 fospdiiated 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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can be phosphoryl ated by different
m cr ot ubul e- associ at ed ki nases but GSK3(3 and cdk5

wae@®7tioones whose ef fects contri bute nost t oPCTEP2007/054187

formation of neurofibrillary tangles (Phosphorylation

of human tau protein by mcrogubul e-associ at ed

ki nases: GSK3(3 and cdk5 are key participants,

Fl aherty et al., J. Neurosci. Res. 2000; 62: 463 5 g

P%@@ophoﬁh@rwé‘teide ﬁlf@rerﬂ;smcr@t%@ﬂsqogaﬁdu ygasest h‘é GSK3p and

agSeaR! iha%ms WhGsd L&t®rbatribitBahodiotoMnk ermation of neurofibrillary

neurofibrillary tangles (dycogen synthase kinase 3

wngles atfihearharyialien, B lhﬁﬂa”dﬁage@@ée"? dYr BlcsRlupLlggssociated kinases:
f4.r u I

% B é"?’le éd#g%g%( ﬁéf.ﬂg}i{glg%%,g @S I;@ 3'1)6 e_u?dscr R&! 2000:62:463

HR)s piseed féleuaﬂhwb/f ofpEEKel aeena@ ta Q"Igaﬁbthﬁaeassen@yn@ of theofilaments

Eﬁﬁese n? fI'lIa H?Liﬁogl%}glgﬂf g&fgﬂ%e p(@g%@%ops%%%@%né’ée AD. a1tk Rtion in

acts I"'cal even
8&beimer nigepse lfxmelgt@gpt@ neurcfibillaGSkngls fermiptibe, Baum et al., Mol. Chem.

NEP:%%%I 19869611 21 Q5§ 64}, e%gﬁrﬁrﬁ%hérgbﬁ r%ﬁﬁ:%?éfm t%lPIs another

or its no t|on in but a
Kkeyr roiet of G%ﬁd@aid@suan infenéinthe paihlot@QyA( BD

n e ur ‘?If]és%rf#tg %Iéftedtt@ﬂﬂel p{ﬁ/@alo@éﬁ%h@\{( In&‘%&% R%Vm \Mﬂ)e&fﬁ'p rt that GSK-

Stgnhaling 1S 1 nvol nson s seas
iwmaﬂolmrt@m tarded farct tegatmentcof difiis disegse, InIohersls f¢rst8trh@dulatlon

?ﬁ&]r SRRt gfhvﬁﬁapepgls Erg ﬁ% FMfRIQH&? ?I%D?dﬁng on 3 ﬁIBOH&Foflbrlllary

e reass hi's event are ne conpl’e
tanglen. WAt proteins have an inportant role in the

di ff f . I : I
11510k BAASBRPLRERTE T SR REDVAEY Fipamns oo A
plegsitsodical aharactarietrs ef Ufis thess & hbeteentdsat ofareuodns which produce

gér?fﬁl il (?ee{ltﬂ;a%%d]a Ca Song%( %%f(@thi event EE? not comﬁ){eteIY known. Wnt

ion enin's i zatron inve
piiotkimsa havep lme ciopedast rCﬂEIlrEEH'!EEQIﬁiérEfrﬂlehCB’nerEEBS)Imf IthIEtS(B nerve cells.

gﬁgﬁaq]fgﬁoi{]gfr on é%"]%e% lby g%ora ,éa?gs j% an lmc‘rgécase of the

diffp@htiativn df(doeanmmdetﬂmahemmm K@Sl&‘(ﬂbbtﬂl iahib#iobbeta-aftenin stabilization
t he

' h of. gl. ,
b Rt it RGP eaehl ShelihRlor” R aERaping nourons,
Oﬁstglouafa}eombanrm?sl/ -IB@ 20&4m1gl(|§/tcz49;67131 -The 2 ]

oS on o coge ase - n N
P heB SR o, BRut e ST REl 1R o I B e ey acs s insuiin
thirdLeyhu tiiee phospheryédtibe adf g]?cdgﬁsuwnthase tred szyrﬂlenﬁi@dcatalyzes the
SR SRon G Sbicps merpRr R K o e | e DRanaBEPE o gvcogen
éyn‘nh?q.del by GSKBtand ditdrikimases leady 4 ieihactivatiars aitdinid eeatattenuates
%l%g%#ﬁcﬁ oétrllrl?sl,ughtlr?rcéﬂgl; Wﬁ!&%ﬁfo%ay%ra?ﬁgtec %6@@? |nh|§|'tors have been
Bl@:ﬁétli?)to 9r'n'4nc8[h)suI|rAectmhdmngtrc§ antl he sevoexpesls restial midbetic action of
r t t t

SR anePhplegentie TRID IR BY ol Bl il s iting s, Plotin et
aly,p@harnthceb ex@s .Then mmasf(:?me ?{)omcor%b’ﬁtd nhedal eRparimental

t t t ei mer. s
RS BBREES of S E M Bl 2 dhSARS Rt inonBfeingncof insuii
F’éslstarﬁceanﬂaypelzldlabetps ot ei ns whose main role in cel I s
L o BBl i shath daek Einiierg pRbnsitiigh bSameP 8t Rneimers
Drspasd, dzrkiMON200igéds25 3P BERNEBANE tth 4k8dses.
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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4 cellular organelle, especially for neurons. The
maj or role of the cytoskeleton in neurons is

w@ewvileiing t he structural support to formthe BXDRPL007/054187

and the somatodendritic conpartnents, which are part
of a neuronal network essential for the correct
function of the CNS. The cytoskeleton is a crltlca
el ement for the survival of neurons and nany

prilsias REgans iRy asReF Y dgeRRens: \T@e&”%@d@@so‘cé?eecytos“e'eto” in neurons

BhRFAiRY iR st LNk td @8k Nthé taxondhein8f ee sofatbdendritic
and other proteins involved in the cytoskel eton

SQPRRIDRTHS. HHYCThe RFFitPIIeHEP AR WP E EfséP”tﬁ‘\ @rt”Fee%RrF?éhf“”Ct'O” of

ol OﬁSYTlﬁl@Uyt@a@Iet@ﬁl% DU USRS 3dr e sAhaRA éﬁhéuroﬂ'émnd many
tau i soforns cone froman alternative MRNA splicin

g of
BEWPRR)| @y BREOCGERNERALIVE dlighases jare Sharagiqrized éWt abnormalities in it.

PR&Eiof, Ctatinahd Sothért Profah < Gillofed R BHat @ytbetem&m &Qc@m may be
70 kDa. 10 Tau proteins are highly ressed in th

BISHY P9 ta56RIS (58 U FRARETR RN LgRiab A0 BeTORgrsestys disorders.
es petha@idufssibrinitdaite fromtaRaal@n0se MRNICsHIRMG of %ﬁfg‘ﬁa gene which
thep{%cont ribute to the organisation and integri

faselts nsbp iferend RRREAIG 6RiNg With Mmolaansr weights 9?%’8?@@% and 70 kDa.
T8 @F&ém&ak@ﬁlghl-} ﬁdp%sse@j'}f—‘fﬂe A3 ar® Beripheltdl- Ms@ggtem and
Trinczek et iol. Cell 1995, 6, 1887

W&V@%é?ﬁﬁ@?'h’a@%ﬂ‘dﬁﬂtam tlhguaxiogs @éﬁ&HToé‘s yvherf5th5y cﬁ?BV'leG to the

Bﬂg@hi@h&tﬁi&rﬁﬁni@@ﬁiy&ﬂhe@yna |@dﬁnfﬁe@tlbﬂ1$%$ﬁ\@'m{l$ng These
functions  of are regul ated by phaosphori

deph%@'ﬁﬁ&tqq"%ﬁ BtSﬂ”‘Br%E%%s’e%'omr@ﬁ‘ dotr 295 3(+u‘h3f‘iﬁ é”d Trinczek

& sigvi@f Bid. scareneedl 6, TsFL1002MABYe Kemansmated m&w&l &pable of
of phosphor atln%ﬁthese sites in vitro, _altho

biRgladng i 8% oRbRaTGeHBPIG: Theserbopipgs of tau are

}d@]uﬁa@édm% phdBMsdriMtied i /CadpHoapEirliAtRASprotARES WiicH occur in multlple
bal ance between phosphoryl ated and, 20 dephospho
E B gﬁg;dthege sites in

BilS QTHigtPaPEYGIcAREs Mapy KifaRe AG tabaRiect RNGBRI®Ya

gitrberaltho Qe ititte ardOVNERT KinSSHIE cRgEDD| SFIHSIAY i€V MNivo. MRY normal
di srupt this balance, elimnating the .interactions

BsiRkegical a soBAHOM: ¢ (RTEbUT e & ati’ﬂiar&ﬁesag%t\é’ﬁﬁnl RYCERitopylated  and

8¥3HRpK&Y IBtc@Nau theﬂrFB@lﬁlétes e sty 1 ﬁhtdr&[mule@ afd e bther proteins.
sites of tau ind uce an i ncrease of tau-

HAVEYe {ct 30 Rathp! %'%b%\éﬂlﬁ%nﬁna}‘ of ISRyt otﬁlsopa{agae eliminating the

Pkdre&IBAE ShetWbé Rad idhal h]‘x’cr@tggulégadrﬁi biR’bSseAbling both cytoeskeleton
neurofi brill a%& t.angl es (NFTS). t hese chan

BEBPEIRe RNAsPRYlfioRS iHrPiker 6 °|fnt€\" oA &Nt F%FF‘&‘?BBr pf tau-tau

ﬁlYéié@tlﬂSh§|aﬂB@ $UbRequcht SorirRtibM Bf BYINIPEMSrs, GAiLhI MGIly ag?regate into
neuronal functions and eventual |

neotEany Snclsse UGt atofiese CHIoRaProNA. TRodbsiciien of the

RfcrétiBulb alanBpdrk s@teriiMhg tHE BkeMP@ thalsyh e dedusing impairment of
comonly known as tauozathl es, which are characterized

B?UFO@%f%tIg%%Q%\{GHM Rell 983N of tau filanments in

the bray, nd.erQmatudSrermrtlaabh& thagA P@blgstoabe, thamMBaignark of many
others, Al zheimer's dise

egreirizah d@ﬁd‘éﬁsgi’@moﬁhfh@%?‘s tuoRgies, Wpjchiarg characterized by

gh 9BAGthal aBBLRHIRINI oF thatiBmahtsSities B&dire JofMeSlemarkable tauopathies
Cr eut zf el d- Jakob di sease, Down's

d
o 611G Gt ok B Cs cHISARGF o STy o NS e r Serker discase

PRREi$d268, @hetrbpmumdrao@cléda)eusr(ﬁLss | Orag fdid-Dakoredgease, Down's
di sgqrgul ati on t au r]d accuru] ati on of anyloid
rﬁl

PAMKERIBS OF PIRY FHPF?EPC%*? Y'Hdi13pgiorainYhal | mar k of

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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WO 2007/ 125109 PCT/ EP2007/054187 5 Al zheiner's
di sease. Sone authors (Price et al, Annu. Rev. Cenet,

waseé12889 461-493 and Sel koe, Trends Cell Bi pCT/ERDOB054187

8, 447-453) suggest that anyloid pathol ogy occurs

upstream of tau pathol ogy, al though the rel ated

mechani sm have not been clearly expl ai ned yet It IS

t hought that deposition of fibrillar anylaoid

AlzaeiEes sidfease; & BHBPEA &Yice st 8k APaY: - @?’Weét@PS 32, 461-493

BRPBOIKES, Trordes Bal 9de e Ry alBPsuggkst thﬁﬁamylglggaﬂfology occurs
state of the art and taking i nto account that

UPAPRE Q5 taw»e@tholagyt@wﬁ%g@ relRedemaChifnisse thave not been clearly

bXAMihEdtje@NIti B MoEght 8t AepobRe tcﬂnﬁbrméﬂ@ﬂlﬂ&@e@a‘wanduces the
and di sorders, especially neuronal and

pRRAPHERFIRR P‘fatlaP\)’\éh 1 1atsF gEvekes the r”@“ioé‘abd%ééarat'?rbr
finding effective inhibitors of said enzyme and, of

r ot ei 1 DAL LRGBS NE §Th 390 TRIc, 25 oAl GSK-3 nzyme as

wbl astthy prot@fAinaaswndifect MplicBfort neakemsY ofoifnpBkEM human diseases
di seases and disorders. SUMVARY OF THE | NVENTI ON The

R disRidernrshesialy prusend adeuseogneplive AiRiRSs there Is a need

fwﬂﬁUMgl\éf(e%tl\iéﬂlrﬁMbbél of séidneﬂﬁyrﬁérdnﬂaéﬂ 146 SprotdRf piPhOylation, in
as. detaj |l ed bel ow, dis

fpr?[irﬁﬂél qqgé i eﬁg@wgmeéiéqarqﬁptsdgkth@ treﬂqggntﬁgéﬁgqmgjge%@s and disorders.
usef uI for the treatment of di seases and conditions
‘Tr ol e, especially neuronal and

Seases and conditions. Many of

t he ¢I%Tp%$@ﬁ§|nagﬂldnl @ﬁahby anlaﬁ‘NWEbﬂi cbﬁipbbmd@rmanﬁzw ﬁqtz -thiazolyl)-

rotein al so
?Wtﬁ’&r NEUYES: @eﬂ&%ﬁmiﬂ é@é&?é?'%’f’u RRlow gl g@a B¢ an sighibitory
éﬂﬂeest 6AMGBRIBABhayf mépﬂﬁulb@ L(sle)ul r@yheew@mn{éat/@r Aseidas aﬁ@b@ndltlons

r tr revetln neuronal a
aweesu@é&é?law é‘éoal @ﬂy NAXreRRlANGgIgHro eﬁe%erPPYE‘si"SeaseS and
a@rmmbhstmgnp@fetﬁ@ ebmpawmtad@nuoﬁa@vsr@asart IRRIbISE effbcteon tau protein

con‘p of f 1/>, NH((i H)mR2 ,
%@ &h a% Bﬁ}ﬂs F@‘ éi“f‘ Orﬁ%lerﬁ@nd%rﬁ‘év §§?Jr@gtaged1eratlve
ﬁl@@é@dsl, S0 N@corﬁ@étﬁ@!@rbf forNhi% (I) @Fc@ e\/@ﬂixr@@e d ﬁtlma{)legbﬂ(ﬁr‘éatmg or
is selecte

pqeaﬁqt{r}gé]eglf%@ba%wrgcﬂqq@ge@tlve gléease’gn i ndol of formula
(A) hedtigifglat |rpQ}S*f|E§t0ékp3c:t We 245601 254880n provides the use of a

PCT/ EP20 ?O 0541 7
ji/>\ )kCHz

compoun rmula (
U

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

linear alkyl and -CN;
mis 0,1, 2,3,4,5o0r6,
X is selected from the group consisting of:

- an indol of formula (A) bonded at position 2:
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RBRA 7R N/ 6s 234R6 RBR (A - an indol of

formula (B) bonded at position 3: R3 R7 \ 1 7 RNG®G
WG200R1z15 3 4 RS 5 R4 (B) and - an i ndazoPCDEP2007/054187

formula (C), bonded at position 3: R3I R/ \ 17 R6 N

6/ 2N5 34R R4 10 (G wherein R3 is selected

fromH and C1-C6 linear alkyl; R4, R5, R6 and R7 are

i ndependently selected fromH, -C6 al kyl, Cl1-C6

al koxy and hal ogen; 15 R8sis sellected fromH and Cl1-C6

al kyl, or any pharnaceuti&ally decept gbl e salts,

sol vates and prodrugs thereo e preparation of
a medi canent for the-treg profi l axi s of a

di sease or condition

R
8 Ry

(A)

- an indol of formula (B) bonded at position 3:

(B)
and

- an indazol of formula (C), bonded at position 3:

wherein

R; is selected from H and C4-Cg linear alkyl;

R4, Rs, R¢ and R; are independently selected from H, C4-Cs alkyl, C4-Cs

alkoxy and halogen;

Rs is selected from H and C4-Cs alkyl,
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.

The compounds of formula (I) may be used in biological assays wherein GSK-3

activity needs to be modulated. Therefore, in another aspect, the invention refers to the

use of a compound of formula (1} as defined above, or any salt or solvate thereof, as
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20

nmedi at ed by GSK-3. The conpounds of formula (1) may be
used in biological assays wherein GSK-3 20 activity

wmemwdda231w be nodul at ed. Therefore, in anot her BSPER10)7/054187

the invention refers to the use of a conpound of
formula (1) as defined above, or any salt or solvate
t hereof, as WD 2007/ 125109 PC%/EP2007/054187 7
reactive for nodul ating GSK-3 .in biological assays,

iﬁaéF‘(?r 395 Sﬁogglagng e(g%lf-ﬁv@ pigjogigah 1AssRYS: @e@@lg as” a reactive for

mﬁttiutMEtG/SK-éé‘cH\m yher aspect of the inventi on refers to
a nethod for the treatnent of a disease

GSK- A Tyriher a§eec) ahthe doyapfips fq{ﬁsé@%mﬁtg?‘éprﬁﬁa tl”%?t%\‘e”t of a disease

PalvhRAtGSK- 3n%e|ﬁv&f/ec§ %Hmprélnbr&ﬁﬁlﬂﬁfétrmé tb e pamaitih Cr%leld)’of such
effective anount of | east one conpound of genera

freftmenk & ih)?rflﬂeuﬁcaﬂha‘?ff?ﬁ@é%?ﬁ@élﬂt BBﬁ‘fJé%elSE %R ?Cﬁ%qoé’&\d of general
f%mnaﬂm)tdr@rwbrrmﬁéaleémbbﬁtldrnmeréforon is a novel
nmpound of formula (1): R SONﬁCHzm (1)
vvher'é'ﬂ RAdijenakaspRiy oRpe dpvent "Pfh'é;?e’i'ﬂi’@ QQWP%’@F’@EfOé@“'Iar(Bm
H, -NOG2, halogen, -NH2 -CF3, and -6N, with the

provi so that at |east ong-of R and R2 is different
fromH mis 0, 1, 2, 3, is selected from
the group consisting of: [ ng (fH@nqrruI a (A
bonded at position 2:Rr R4 6s 25 34
R6 15 R$ R7 (A) - an indol of forrrul aX(B) bonded at
position 3: R3R7 \ 1 7R (1)

wherein:

Rs 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, 2,3,4,5o0r6,

X is selected from the group consisting of:

- an indol of formula (A) bonded at position 2:

(A)

- an indol of formula (B) bonded at position 3:

(B)

and

- an indazol of formula (C), bonded at position 3:
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N66 Ra25 34R5 R4 20 (B) and - an indazol
of formula (C), bonded at position 3: WO 2007/125109

wOoNEPAM7/ 054187 8 R3 R7 \ 1 7 R6 N 6 / PCI/BPHO7/@4187

4 R R4 (O 5 wherein R3is selected fromH and
C1-C6 linear alkyl; R4, R5, Rg and R7 are
i ndependent |y selected fromH Cl-C6 al kyl, Ci1-C6
al koxy and hal ogen; R8 is selected fromH and Cl-C5
al kyl, 10 or any pharmaceutically acceptable salts,
olvates and prodrugs thekeof Aceording to a further
aspect, the present invent{on is|related to a novel
compound of formula (I), f use Redi cament. A
further aspect of the present lon is a
phar maceuti cal conp03|t|§\ Hing at | east one
novel conpound of fornula S : har maceutical |l y
15 acceptable salt, prodrug or sonate thereof, and a
pharmaceutical ly acceptable carriier, adjuvant or
vehicle. Finally, another aspect 6f the invention
relates to a process for the pr€parati on of novel
compounds of fornula (1). 20 DETAI LED DESCRI PTI ON OF

THE | NVENTI ON
wherein

R; is selected from H and C4-Cg linear alkyl;
R4, Rs, R¢ and R; are independently selected from H, C4-Cs alkyl, C4-Cs
alkoxy and halogen;
Rs is selected from H and C4-Cs alkyl,
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).

DETAILED DESCRIPTION OF THE INVENTION

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

"C4-Cs Alkyl" refers to a linear or branched hydrocarbon chain radical consisting
of carbon and hydrogen atoms, containing no unsaturation, having one to six 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.

"C4-Cs linear alkyl" refers to a linear hydrocarbon chain radical consisting of
carbon and hydrogen atoms, containing no unsaturation, having one to six carbon
atoms, and which is attached to the rest of the molecule by a single bond, e. g., methyl,

ethyl, n-propyl, n-butyl, n-pentyl, etc.



In the above definition of conmpounds of formula (I)
the following terns have the neaning indicated:
wO a1 kyl " refers to a |inear or branched PCT/EP2007/054187
hydr ocar bon chai n radical consisting of carbon and
hydr ogen atons, contai ning nogunsaturation, having one
to six carbon 25 atons, and which is attached to the
rest of the nmol ecul e by a single bond
et hy[CrGeNESpy Irefers. tﬁraoi%?’!ca' At hadgmula (B'ﬁt‘ﬁi'l‘ererﬁ d%ﬁt 91 -Cs alkyl”
Ridfcal a%f@@d'a‘bﬁ@@re Q' kdeth oxﬁ/eétﬂbﬁy bﬁbp@xil Igiear
hydr ocar bon chai n radi cal consi sti ng carbon and

hydr (ﬂféc?geé?t BieTs 1@ 85hiRr bR Prdluarts &t l?ldats%ﬂ't“%w ng one

t 0 SinXg frdf Bpct, MOPreserdMlenidt ProliRled tHeasRes at@nigd@nd of formula
rest of the molecule by a single bond, e. g., methyl,

8b ethyl, n-propyl, n-butyl, n-pentyl, etc. WD

2007/ 125109 PCT/ EP2007/ 054187 9 "Cl- C6 Al koxy" refers

to a radical of the fgrnmula -ORa where Ra is a "Cl1-C6

al kyl" radical as defl ove, el g., met hoxy,

et hoxy, propoxy, etc. " ! rELHL; to a chloro,
J% “Tg first aspect,

f™a conpound

brono, fluoro, or iodo s
t he present inventlon
of formula 5 (I): RL7S pl/>N)~NHK( H)mR2 (I)
wherein R, and R2 are independently selected fromH,
-NO2, hal ogen, -NH2, -CF3, C1-C#" 10 linear alkyl and
- CNyheeihs O, 1, 2, 3, 4, 5 or 6, X is selected from

thER@érQURz @e@mo@berﬁ@nﬂt ‘setec@d fravd o, -NO,f asIBYER M\)z CF3, C+-Cs
boqded %W§ ion 2. R3 R4 , 77 R N/ 6s 2 4

ingay (%

mis 0,1, 2, 3, 4, 50r6

X is selected from the group consisting of:

- an indol of formula (A) bonded at position 2:

(A)

- an indol of formula (B) bonded at position 3:

(B)

and

- an indazol of formula (C), bonded at position 3:
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- an indol of forrmula (B) bonded at position 3: R3 RY
\17R N66 Ra25 34R5 R4 20 (B) and - an

wo paazdionf formula (C), bonded at position 3:PANDEP2007/054187

2007/ 125109 PCT/ EP2007/054187 10 R R7 \ 17 R6 N
6/ 2N5 34R5 R4 (O mﬂfreln R3 is sel ected
fromHand C1-C6 linear alkyl;"5 R4, R5, R6 and R7 are
i ndependent |y sel ect ed fron1H CL-C6 al kyl, C1-C6

al koxy and hal ogen; R8 i sReel ect §d from H and Cl- C5

al kyl, or any pharnaceutlchlly adeept ahl e salts,
solvates and prodrugs ther je preparat|on of
a nedi canent for the treg nent or ofilaxis of a

di sease or condition 10 g d b GSK-3. Preferred
conpounds used in the prese I MY
wherein X is an indol of formulg (A or (B) as

defi ned above, bonded at positioms 2 or 3. Further
preferred conpounds are those 3@ rein X is an indazo

of formula (C) as descri bed bonded at position
3. wherein

R; is selected from H and C4-Cg linear alkyl;

R4, Rs, R¢ and R; are independently selected from H, C4-Cs alkyl, C4-Cs

alkoxy and halogen;

Rs is selected from H and C4-Cs alkyl,
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 an
indol of formula (A) or (B) as defined above, bonded at positions 2 or 3. Further
preferred compounds are those wherein X is an indazol of formula (C) as described
above, bonded at position 3.

Other preferred compounds used are those wherein at least one of Ry and R, is
different from H.

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

Preferably, one of Ry or R, is NO, or halogen. 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.

In a further preferred embodiment, R; is selected from H and methyl.

Further preferred compounds are those wherein R, to R; are independently
selected from C4-Cg alkoxy and H. Preferably, all of R4 to R; are H.

Compounds wherein Rg is selected from H and methyl are also preferred.

Preferably, m is selected from 0, 1, 2 or 3, where m=0 means that the amide
group is directly linked to X through the carbonyl group.

According to a preferred embodiment, the compound of formula () used in the

present invention is selected from the following compounds:



5

15 O her preferred conpounds used are those wherein at
| east one of RL and RZ is different fromH Even

w@tden2snef erred conmpounds used are those wher BCTIEPIV7/054187

of RR and R2 is H Preferably, one of R or R2 is N2
or hal ogen. Thus, nore prefeNESd conmpounds are those
wherein one of R and R2 is and the other is H

Even nore preferred 20 conpounds are those wherein R,

is NQ and Rg is H LN rther preferred embodjnent,
R3 |s : ¢ et hyl . &ut her prefesrve
conpoudg ~are skl R4 to R7 |aré\ i ngeppndd

sel ected frbm Cl 06 al koxy and H Pr ably,
R4 to R7 are H Conmpounds wherein R8 is selected from
H and nethyl are alsa preferred 25 Preferably, mys

sel eghed grom O 1 ] mean
am de di |ect| nked to X
carbon r Np deTor di 0 apre re

t he conpound of formula (I) used in the pr esent
invention is selected fromthe follow ng conpounds:

WO 2007/ 125109 PCT/ ER2007/ 054187 11 H 02N s

om 02N S RINH ri HS | LNE\Q
L @i@r

02N

H
N N

; \ / o . i
T% \E% \ /

- N
° H

H

C?_Nm

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
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HC > H NNSO 02NOH" '"-~C 02NS NH",- C
H\ / \"" NNO H HNH p\/ \ NSO\ /\ HSH

wo 20d7HR25100 Cs N N or any pharnaceutical |y aceepERDB0S4187

salts, solvates and prodrugs thereof. Wthin the frane

of the present invention, a 'Zc,ease or condition

nmedi ated by 5 GSK-3 neans any di sease or condition in

whi ch GSK-3 is jnvolved, preferabl di sease or ,
SARdlimiteshtor éﬁhﬂ'ﬁ?@f@ eEsrnditiom aelgeted %’ﬁ igaietiicoBgitiensypssociated

WAR CHihbedds, '&ﬁbMé‘%ur&é‘geH@aﬂ@%ﬂ@ﬁé&gmcludlng dementias such as
PCT/ EP2007/ 054187 12 is not limted to, ny di sease

oizheigisds tdigigseePakinean's (b3R8 apOREssive oweratnlue'ﬁ@r palsy, subacute
38161061 gt Séinen‘éfe?rﬁbllﬂb apakiasonishS %kfénﬁ@ﬂaﬁﬁi@wﬁ@mw pugilistic

condi t1ons including denentias such as _Al zhei nmer
BneEPRalEis, FYAR] RBNSONRNEEgeNtia) r GRS | @@uﬁ&%ﬁﬁ?@l ggrstmann-

BarbisslerDehaBkéiscEsb C RS tAIJ- DAk WisdHdal pidrCprotein cerebral amyloid
par ki nsoni sm post encephal i tic parkinsonism

ﬁrﬂ@?wqt@t |C€”'8°léﬁ‘§@é%?ﬂﬂ”refqt'§” f@QT&‘PFP’fHBPW H%rBﬁ“t%"él'@H%qﬁ?” g Disease,

AFDEP'é%&omﬁ’ﬂe@kdémghﬁ?aeaérﬂyot@h&t MEReMt sclerosis, multlple sclerosis and
St raussl er - Schei nker di sease, Creutzfeld-J

pewekumats, fisRagssothin ag, @cHist girokemAPYEREY: M%S%WB such as
G@drbééi&b%\%ﬁko&ﬁ’é}ﬁé‘@haupféfar dfsoRIEr O tnedA® dbre SiEMEbrder, promotion

Hunti ngton' s Di seasge,

of functional recovery post stroke, cerebral bleeding (for example, due to solitary
cerebral amyloid angiopathy), hair loss, obesity, atherosclerotic cardiovascular disease,
hypertension, polycystic ovary syndrome, syndrome X, ischaemia, brain injury,
especially traumatic brain injury, cancer, leukopenia, Down's syndrome, Lewy body
disease, inflammation, chronic inflammatory diseases, cancer and hyperproliferative
diseases as hyperplasias and immunodeficiency.

In a preferred embodiment, the disease or condition is selected from progressive
supranuclear palsy, Pick's disease, corticobasal degeneration, frontotemporal
dementia, Huntington's disease, amyotrophic lateral sclerosis, multiple sclerosis and
neurotraumatic diseases such as acute stroke, epilepsy, mood disorders such as
depression, schizophrenia and bipolar disorders, manic depressive disorder, promotion
of functional recovery post stroke, cerebral bleeding (for example, due to solitary
cerebral amyloid angiopathy), obesity, syndrome X, ischaemia, brain injury, especially
traumatic brain injury, Down's syndrome, Lewy body disease, inflammation, chronic
inflammatory diseases, cancer and hyperproliferative diseases as hyperplasias. More
preferably, the disease or condition is selected from Alzheimer's disease, diabetes,
Parkinson’s disease, epilepsy and mood disorders. Even more preferably, the disease
or condition is selected from Alzheimer’'s disease, Parkinson’s disease, epilepsy and
mood disorders

Unless otherwise stated, the compounds of formula (I) used in the present
invention are also meant to 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.
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Al DS associ ated denentia, amyotrophic |atera
sclerosis, nmultiple sclerosis and neurotraunatic

wale®easdasy such as acute stroke, epilepsy, nDOdPCT/EP2007/054187

di sorders such as 10 depression, schizophrenia and
bi pol ar di sorders, mani c deprgssive disorder,
pronotion of functional recovery post stroke,

cerebral bl eeding (for exanple, due to soli tar(%(
cer eE'F%Fer%?nﬁh@’”@CﬁH%aﬂbéF‘F?ﬂab'%é?'FS selyates GhREqdrygs” refers to any

Qﬁé‘rﬁfaeél§>t|c@nypbbc€épwé1*séwfb%€é#| Sdlvale S@raérﬁ/ oth&Y &Shb&MSi vAleh, upon
stic ovary syndrone, syndromne i schaem a

B?‘fai”f?¥fﬁﬂ?mwhe RO RN e Lirgey Prpgirsgtly) a compound

8 ANERLrbA £ HEPRR NiHRd WM Swift Y Bélr cid8¥WthBO honIgharmaceutically
dlsease i nfl ammation, chronic inflanmatory di seases,

eerrelPIFRISIASRPb MENNites seqpret th Byation siice those may bé useful in

MenRsprasdnast paadnadwumgl%eecmm@yansl mhapmpgfaelbh@)dsalts prodrugs
enbodi nent, the di sease or condition is selected from

ﬁ?‘b%‘?ré’é‘EY‘%Peca”stl‘?p?aéﬁ'ﬁf’c‘P &Y pepihedp knewgn hefitease,

cort F§oRasAte, %Gﬁﬂéﬂe@hé&lv acf:é;ﬂﬁﬁl@tsaﬂ@@f il co@ﬁjﬂaﬁaé 8f formula (1)
Hunti ngton's di sease, amyotrophic |lateral sclerosis,

A Sty”fzﬂeé'z% |fr@ffbt§,1r9§aéq>m CQG‘F’H WhichRRRINS aibada seacidigappiety by

asnvantidrial %hérﬂi@:@l m@ﬂiob@p@}énerﬁgp%uah safslares f&*@&nﬂﬁe prepared by
depr essi an, zophrenla an ol ar disorders

@@ﬁpr&@p\f@e@%pﬁl@se fBreHot ee C‘Uf‘p?qmétW'@r\aaPtOPCE@fﬂPéﬁ“yamount
BOBE apbfdpkigie weRealrRld ihlveaei ﬁgn (Bhrg@r@sBvent e atrBixture of the

solitary cerebral anyl oi d angi opat y obes
W @il NPrBRURAISANCR AKR & ruPS/y %%%%181 hﬁ§o' isopropanol or

hEasimid @rdoFadférréom MaanléZéowtr& SYiDHdITRN $88YinBI08Y mineral acid
di sease, | ammati on, chronic 25 inf] ammato

B QERS et CatBe Poarldl IRBBIT of 0 asueTIdpe. BHCERAGEIte, dhydrolodide,

SyIprete) AiThRS phdBiite, PArRS Bfg@RIcYacid Rrdbe &R%e s@bh as, for example,
condition is selected from Al zhei ner's di sea

areiplet gileatpafuRiahaign cirath, RgLte. %fﬁic'lnék?sﬁa%rﬁ@ rfB%'ate mandelate,

B RINGSIIShonaYe BndT-Rludnes@pidia¥e. Ekensles@RIke alali addition salts
condition is sel ected from Al zhei ner' s di sease

IPSIRE HBPRTUC 8RlisesiCR ase [T IE8REY ea RoriUHD BRI} WB Y ERiFiumg@mmonium,
KALRSSurAl NEmMiFE abil #heth saIRe af@ Wﬁf&déikélfsaﬂ@ rsl]bﬂ as,(fby example,

used in the present inventjion are also

?W&'PU%a@WpouﬁH?”\RHFBWP di fi&F d'@ﬁV'ﬁ”?tHa@%@"BPeser?éhad‘P'am'”e

Qmeamméaﬁarbasubsamuwcre@@ausenrIched atons. For exarrple
npaunds haV|n t he ﬁresent structures except

the P%rﬁplé@@h{%‘({) rgp deri ?ypaﬁé%theéhqjérﬂﬁr%@s,euﬁqp(ﬂoavglrlablhty of the

Edrhpounidls o thig ||i’1$entfoﬂMr@ﬁ%ﬂbomboﬁld?sadrb@Bnﬁlﬂstéreﬂ!?!@a pféltlent (e.g.,
14C-enri ched carbon or 15N-enri ched nit rogen are

QY eHPwing A0 erady, &dpiinistaiesd $HURAMNAGR. bariose qqdily_;sqmgrbed into the
Redd)E2080dH Bfbhed deil\%rg betheqfafent ROAHBBGE W & eRdldgical compartment

acceﬁﬁabl e salts, solvates, or Frodru refers to any

GERIR PEYMApatic ¥R PRl [ theé@?eé‘lt SPeifiSyat e, or

any vhdesmpeuRUsToMAilS l) usee nn traed MvBhtInr @by @@ ih @rfdtdline form
reC|p|ent I S capabl e of r0VI directl

PR A8 9S) FOBPRBIS R SR 291 bitiethe) gidh ?—W%”\ﬂéﬁd that both

form@iakd witin Wéﬁfbbaif%b breaéntNVEnDER NIGE 64k d)ffs’ﬂl\laﬁo@ are generally
fall within the s

af?ﬂ%’@ﬁwafgheg%%;gw iegsq%q)e%@r%g@fmpcgglcgfyﬁ%ccepta Ie solvates. In a
parepasrdrisetimEntith@soeae W & agdraje. accept abl e salts. The
prep_?hatl on of salts, pro

e compounds of formula (?) 09 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
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and derivatives can be carried out by nmethods known in
the art. For instance, pharmaceutically acceptable

wa@ 2007425169 t he conpounds of forrmula (1) are symthEBioaBS4187

fromthe parent conmpound which contains a basic or
acidic noiety by 10 conventippal chem cal nethods.
Cenerally, such salts are, for exanple, prepared by

reacting the free acid or base forms of th
BYHHSAAHLINGitoRMal BRBIMEReWicat AHEtVEPoRMHED asof’"LteﬁeQ‘ and carriers, and

RRRHPB AR hRIIRS BoiderEd dorlid avAb@hal Hoshde ?é?/e%r %ﬂiyclevels for the
solvent or in a mxture of the twd. CGenera

AIBY- SURRINES REDIPACTT30Y AbREe Sk hworeceteé&reb'ye@mﬁoVO% most

br%&ﬁél&?%B@\'/e 90%. mceebr‘élféﬁerd' érﬁb&f Aeft’ |ﬁfs%lb6€@| 95%% 88mpound of
of the acid addition salts |ncI ude m neral acid 15

foaarigi (Bnore it saléyy SAlvales of Bredai@snpl e, hydr ochl ori de,

hydr ol @Bhfheundyy d&6d aglitHe , invenibRepRsefteti ' B\ e above described
%Hgsphate and organic acid addition salts such

as,
ulgxAinpRe Includecenantiomgts deranding, g Rreseaer g iral centres or

RY et @apehdfgl dhthe préstinté af multipl] BdrRis (WﬁeEﬁt'ﬁre single isomers,
nmet hanesul phonat e and p-t ol uenesul phonat e.

of
ERRNIQMEST O ARMISTPYROBEISt 3nd MK isgethPifof é%lhi"‘@h@gf)h?sscoloe of the

§|{é§8ntamenf|@|ﬁ exanpl e, sodi um pot assium cal ci um
anmoni um magnesi um al um nium and |ithi um salt

and B'ﬂ%a?meowdr%arf iforguig d) BYgy fedsedsin piokagig pasays wherein GSK-3

8&tNIt) REESH 18BeNBod RitB@NMMHePeTbRE in another aspect, the mventron refers to the
N, N- di al kyl enet hanol ani ne, triethanol am ne, &glsuca

UFRIOHA SPEIPGHRch BioRYa d B asdeflipad @bRyR, F |ayyfsg(} glyate thereOf as
fRctivea orv Bpdalkeng NESE-3t abididifidat akeajd)preferably as a reactive for
bi oavai lability of the conpounds of this invention

OHINg RPCAHYWnds are administered to a patient

( e gA furttésr derzse@tl dramé Ryeptorofetdr Yo @dmmbatf&r@@t@grmwmntmg a
be npre readily absorbed into the bl ood

%‘ﬁﬁ%ﬁ‘?@é"stﬂ’é‘i"?r\ferﬁpngft'of‘ HB WFe ASKednpdt r%rer*o Sﬁ'd "method hcomp”s'”g

lé\’dirﬂini%rﬁ?@'to GopEIRAT IBided df Guéh tredthRnba Qhé’raﬁ&utrbé(lmtr\ﬁ‘e amount
stem relative to the parent species.

conpounds
B ak l§APhPe EITPRIEEHCN 9Pnerl TP Hh) O Wysa}ﬁeorr Sr?'Vate thereOf ora

srﬁarﬁraaéutrcaeccfn%danoﬁItrﬁé?eéf as free conpounds or as
sol vat es % ﬁh at es and it is intended that bot
i AT

30 f%P‘PrtEera’r‘Sé? inygrd 0566'6@36? apqeelsPEwaHpd of form“'a (')
i nvention. Methods of Rsgl vatj on arepgeneral ly known
within the art. Suitabl eysol kates atle pharmaceutically
acceptabl e solvates. In p i cul enbodi nment the
solvate is a hydrate. T ouds of @ermula (1) or
their salts or solvates are preferably |n
pharmaceuti cal |y acceptabl e or substanttally pure
form By pharmaceutically 35 aggeptable formis
meant, .inter alia, having a pharmaceutically

@Bl e 1l evel of WD 2007/125109 PCT/ EP2007/ 054187

14 Fﬁtﬁridt%z fré@hd@bﬁ@%m@rs@wctaahwmpm; ¢1|@|o aﬁldimszs, and -CN;
such as diluents and carr Cc ug
mat"éi 18P PLy; tlad 3%9{‘900@{ %qﬂﬁ? dtﬁ%&%’é om eI s.
Purmh tsyarl iawgesfréran tblse  drug substance are preferably
above 70% nost preferably

e 50% re preferabl
ST T P dh CSURB G mont it 1S above 0596
of the cospiadoidhfdrmuta (A0bbhdead 4tlpbsitioh 20f its salts,
sol vates or prod rugs.




The conpounds used in the invention represented by the
above described forrmula (1) may include enantioners
walepeneiing on the presence of chiral centres OPCT/EP2007/054187
i sonmers depending on the presence of nultiple bonds
(e.g. Z, E). The single iso £ enanti oners or
di astereoi soners and m xtures thereof fall within the
scope of the 10 present invention. The conpounds of
formula (1) may be used iRm biol ggi cal assays wherein
GSK-3 activity needs to be nod Fatedg Therefore, in
anot her aspect, the invent¥s éferes”t 0 the use of a
conmpound of formula (})2 above, or any salt
or solvate thereof, as nodul ati ng GSK-3
i n biological assays, prefferably argeactive for 15
inhibiting GSK-3 activityl A fur|ther aspect of the
invention refers to a nethod fomr;treating or
preventing a disease, disorg§ or condition in which
GSK-3 is invol ved, said neth conpri sing
adm nistering to a patient in need of such treatment a
t her apeut j Wi t |least one
compound © é ﬁgéﬁgﬁgﬁﬁgi¢%§Pﬁﬂ%ﬁ§F@?mé%g salt or solvate
thereof, or a 20 pharnmacguti cal honp03|t|on t her eof .
Anot her aspect of the |ann;|on ﬁlate to a novel
conmpound of formula (I): feH2)m N HR2 (1)
wherein: R and R2 age mrdepe sel ected fromH,
-NO2, hal ogen, -NH2, -CF 25 with the

provi so that at Ieast one Q4 Rzl 8 di fferent
fromH mis an integer fwon10 to 6, X'i's sel ected

5 fromthe group consisting of: - @an indol of fornula
(A) bonded at position 2: V[)§007/125109
PCT/ EP2007/ 054187 15 R3 R4 )R N/ 65 2 3 4 R
R8 R (A) and

- an indazol of formula (C), bonded at position 3:

10

wherein

R; is selected from H and C4-Cg linear alkyl;

R4, Rs, R¢ and R; are independently selected from H, C4-Cs alkyl, C4-Cs
15 alkoxy and halogen;

Rs is selected from H and C4-Cs alkyl,
or any pharmaceutically acceptable salts, solvates and prodrugs thereof.
Preferred compounds are those wherein X is an indol of formula (A) or (B) as
defined above, bonded at positions 2 or 3. Further preferred compounds are those
20  wherein X is an indazol of formula (C) as described above, bonded at position 3.

Other preferred compounds are those wherein one of Ry and R, is H.



- an indol of forrmula (B) bonded at position 3: R3 RY
\'17R N66 Ra25 34RR5R4E (B) and - an
wo paazdionf formula (C), bonded at position 3:PCRBPRE7ANS4187
17R6 N6/ 2N5 34R510R4 (O wherein R3
is selected fromH and Cl1-C6 4 i near al kyl; R4, R5, R6
and R7 are independently selected fromH, Cl-C6 al kyl,
Cl-C6 15 aI koxy and hal o R8 is selected fromH
and CEfergbly) giA Of Ryrordtey) p‘ﬁ@? %@WQ%JPP? MYE &peigEeE compounds

gl these #AbNA 65 8NA, Bﬁ@% wISNOhanhg#he offepfsefr Ben more preferred
conpounds are those wherein X i1s an indol of formula

eApPYnds Bre these whereinld: iBudlfe anddredell- at positions 2 or

3. Flrhféﬂﬁhe@r@feﬁbﬂ%%ﬁb@ﬂﬂ@ﬂﬂ@'ﬁs@él@ctbb%ﬁw H%Qd\M‘eQIﬁﬁl n X
is an indazol of fornmula (C) as descri bed

abov
5 pondBWthar RIBSITEM oTPMROUREH e ﬁh%%@@%&mmﬁa@%r@dependently

£41868d ORI ©LO, AREXyHndR. FERrdRAy, iaff obR, WIR 288 H. 125109
PCT/ EP2007/ 054187 16 Preferably, one of R or R2 is

- NCRCBMPAIASUIEreifitads Sefpgied BP'é‘f'é PR@EefyhpE AR Prelgred.

t hoseretapi9l m @n@lé&eoqfro@n@ R2 bb 3; NR8reamaotiigaridt ih@t the amide

is H Even nore preferred
group is directly linked to X through the carbonyl group.

10 According to a preferred embodiment, the compound of formula (I) is selected

from the following compounds:

H
N
o]
OzNES>\ | | O,N s 0 H
V.
e v S e
N H

- N
° H

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.
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conmpounds are those wherein R, is -NO2 and R2 is H 1In
a further preferred enbodinent, R3 is selected fromH

waea7netiyl . 5 Further preferred conpounds ar eP¢hBB®07/054187

wherein R4 to R7 are independently selected from

Cl- C6 al koxy and H. Preferabl all of RA to R7 are H.
Conpounds wherein R8 is selected fromH and nethyl are
al so preferred. Preferably, mis selected fromO, 1,
2 or 3, where me0 neans that the am de group is

di r eghle¥s bir2keide tstated, tthé P dohfdotiAdPBNrmaIaqWPare Jaq)so meant to

According to a preferred enbodi nent, the conmpound o

NSRRI GeNROHNAS WHb EifieR Oy Bintiten rgssnf W r@ec%rnﬁ&‘?rd%o’mp'ca”y

ghz r;\cfﬂ%&' ggol\rﬁ%r Tbor bxim@e “bdr;rchr?rB‘s ﬁaWﬁ%'tH’é r‘Sr*esér{\tI s'NuHur%sNexcept for the

BPEFRMENSOTE ydpgen by adeytpiiyrng opritium, pr @Kpplaceugergofﬁ\carbon by
A ®C- b “N-érrichél cBrddnCGer ®Nlenriched 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
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, oxalate, succinate, tartrate, malate,
mandelate, methanesulphonate and p-toluenesulphonate. Examples of the alkali
addition salts include inorganic salts such as, for example, sodium, potassium, calcium,
ammonium, magnesium, aluminium and lithium salts, and organic alkali salts such as,
for example, ethylenediamine, ethanolamine, N,N-dialkylenethanolamine,
triethanolamine, glucamine and basic aminoacids salts.

Particularly favoured derivatives are those that increase the bioavailability of the
compounds of this invention when such novel compounds are administered to a patient
(e.g., by allowing an orally administered compound to be more readily absorbed into
the blood) or which enhance delivery of the parent compound to a biological

compartment (e.g., the brain or lymphatic system) relative to the parent species.
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SO0 02NOH" "~~C, NS NH",-C H\ / \ " NN
O H or any pharnaceutically acceptable salts,

wa@elowarasy and prodrugs thereof. WO 2007/ 125109PCT/EP2007/054187

PCT/ EP2007/ 054187 17 Unl ess ot herw se stated, the
novel conmpounds of formula (1), are also neant to
i ncl ude conpounds which differ only in the presence of

one or nore isotopically enriched atons. For exanple
conpbiif A8Vl LAMRPUD S Op FERIR U%Wﬁ)’c*?‘*’ul'rb§ryé§?@@6tf°fr6re'tf‘ﬁ%as free

5orﬁ§d§lln@§%rrnéﬁtsoﬂ/%te% (B%}d h?&ﬁfbs%n@utd@”ﬁeﬁ‘fd‘ed ffhélfbdtﬁ fdrindBre within
or the repl acenent a carbon

fescapr Pf:tﬁécﬂ”‘?ﬁ?ﬂb'ﬁﬁerﬁio” 1¥RiNeAP Pf:?ﬁé\‘ﬁt'ﬁf‘taf%g%'??r%'fyé‘”own within the

@Mtt HutablBesSeRBE S bRarfackiMea | LRepthble &6Aks. In a particular
armaceutically accept abl e salts, solvates or

5@”88@' mgat the splvpls’is § WA phar maceuti cal Iy acceptabl e

sal t Th&sb@dl . coffpoMAdE of fbfrmalﬁywoérhﬂﬁélr%@@@H@QIV%BQ&?@ preferably in
upon 10 adm nistration to the recipient is capable

of
afa%maaw{@ausal peePiapleor o neHbsERtially) %‘r%oﬁ?ﬁﬂhn@yaéoharmace“t'ca”y

HEEHEdRe thrieisemBant BV 8lfa, Halvingl 4 |phaﬁné¥féﬂf|@£ﬂ¥/34c%gptbb|@t level of
non- pharmaceutically acceptable salts al sp

Wrtt}ﬁlel’fdf’ﬁ'égsfl%'ﬁé' Brf‘arf*ﬁéeﬁ‘tﬁ%ﬁi"i’ Besstushers AbSOISAYI garriers, and

ineRbiny A matdiRl Rb@Rdrad it®lic af npihad REeYd 1sRls! Yurity levels for the
acceptable salts. The preparation of salts, prodrugs

divg awrsientei oes RefRTabY @RPYS e but™dsy PRETTRRIK #RRYRN /9%, most

brfé%ralﬁlil abé\ﬁa §0%. In%b@%‘r%d Shsdime st isGdoly 98%CERhaBbBpound of
sal ts of novel n‘gounds of formula (1) are

@’yﬁ‘?t"ﬁégi %réﬁ'tﬁlsalltﬁ ?ﬂ'éa 58 PERPCIIPpound whi ch contains a

basi Th@morsll Ebripoutds eleprdd¥nie@NMEid aBale @B@éﬂb@@' formula (I) may
met hods. CGener al l%’qﬁi such salts are, for exanple

PFLipe cRANING S 4RRETIHS HENE PRseaEs 8 lraheriwes GF [femsrs depending

blh@ﬁé? pPSHERES! Bl SnuMipI& b@nd§t(é)gCE| E')feﬂﬁé §in@l¥gBines, dnBAtiomers or
ropri ate base or aci in an or

P s Eitoopts g Foses el T Wi RS OPRBHBE AT g3 Invertion.

non T prRIgSniMdériohi fk@h&H frevides bhatmazeetcat @omp@ﬁtﬁh@cdomprlsmg
i sopropanol or acetonitrile are preferred. Exanp

fhlgasid ROV GPTPeN Sl fPﬁ"“'? rﬁ'élou(‘inéa Rresentdnventiny %{d&iafm%wut'ca”y
§@debl%1b'ﬁél§d1'tsa§rodifu@§ oE?it@FGHlsbméW tHePsdtwthizdsharmaceutically acceptable

hydr obr oni de, r oi odi ,. Sul phate, nitrate,
agrpﬁ%éanta%vea%@aamr@da&mﬁraa@am ApAiUI ts such as,

for ERxApms eof pR&HRIcButidER| RApRsitibisaralde dhyt Bale (tablets, pills,
oxal ate, succinate, tartrate, mal ate, 25 nmandel at e,

FrAsHisEedaN RS AL T Al dgseld '%r@n%‘é"‘tﬁ’?ﬁﬁ%rr‘?a%em@ﬁ'aﬁﬁl GogRgfsition for

b tédikalot par@ﬁtélréna@mrﬁﬁ}atnanl ncl ude inorganic salts
such as, for exanple, sodium potassium calcium

anmmolfi BrRreREEH RGNt IR RNGRN3ERYTIES (damAASEans @re inhgral form.

S[u%l‘é ¢losd keis fRldral sdtaRistation iy BXaaBte,and capsules and may
r}(gl enedi am ne, et hanol am ne

HICQPW @H@t%kﬁﬂ”&%wf‘ in the art such as binding agents, for example

syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example
lactose, sugar, maize starch, calcium phosphate, sorbitol or glycine; tabletting
lubricants, for example magnesium stearate; disintegrants, for example starch,
polyvinylpyrrolidone, sodium starch glycollate or microcrystalline cellulose; or
pharmaceutically acceptable wetting agents such as sodium lauryl sulfate.

The solid oral compositions may be prepared by conventional methods of
blending, filling or tabletting. Repeated blending operations may be used to distribute

the active agent throughout those compositions employing large quantities of fillers.



10

15

20

25

tri et hanol am ne, gl ucam ne and basic am noacids salts.
30 Particularly favoured derivatives are those that

WO pwrazde t he bi oavailability of the conpoundBCDEPINT/@54187

i nventi on when such novel conpounds are adm ni stered
to a patient (e.g., by aIIovv,dwg an orally
adm ni stered conpound to be nbore readily absorbed into

t he bl ood) or which enhance dellver% of the parent
SHFHhBRATANIGNS e sPBYYPRallin theosfh dihenahipts raayfor eP‘ﬁ'é‘p‘ﬁ’rbcﬁ prepared

BY wey BPlAL gl‘%\nﬁl\éﬁé@%dr lighdlly &obfRdt stRoRME R meBREE &%l known in
WO 2007/ 125109 PCT/ EP2007/0 4187 18 The novel
E@ﬁi%ﬂ%fg‘aéfa“tfc@f PRAFUCS M PasH s evithAngnjRitcoRting f or m
e' t hefie aphdrirRBeutcAMPESMEESItBhs AtnagOl Al &Se (8ddpted for parenteral

drates) and it is intended that both forns _are

"RistatieTh SUSh e ststiler $RlUtANE s BYPENBIORN T dYPPhiEeh derdusts in the

SSPrYpidt® und SosgBEloah! Kok edkiplints tAS bedlided, such as bulking
Sui tabl e sol vates are pharmaceutically accept abl e

%?r\y%ttbé'ge”rl%a%”ﬁ)%\?rtﬁ“&faFtéF‘tS 5 enbodi ment the solvate is

a hydiahentidhe fUPM@lah&ﬁHTWQIUlB\Q%réHaréoOUQHé atdndhrdPmettoRk 'such as
salts or solvates are prefer abl%I ﬁfs armaceutically

Hose preatitedorr SiRFEdaln inalheySRAN Byarmacopoelas and similar
mméﬁ@@@utsl cally acceptable formis nmeant, inter
alia, havin a phar maceutically acce tabI e | evel

of
our | IMEBISUTAEN 1% TR NP SAERGHICE T BATUIA Y 9 eEpatiags of the

preseht! |H\¢é’iﬂ|§naﬁ@ E@ibg/laelS/SSU|té\tﬂQ Méthbd1 Hudl ia’anigyemBLS irf@ion, oral
considered toxic at normal dosage |levels. Purit

P@P@'iaé'o?%ra”f’H’étrap&F'EP@‘e%'Lﬂ%‘t'ﬁ'ﬁ%‘@” HeagnEisbiaten )pré‘ﬁ%q}@”'s"at'on Is

bRYerraiiticRaisccdian @ bbivenRAYES fof @6 patept anddthefcBFcai shard@ef many
90% |In a preferred enbodinment it is above 95% of the

efotHﬁSIJQ'ﬁaS%fto bedi&dfAda (1), or of its salts, solvates or

pr odGeER&SIly dMefférdive bdﬁlﬂf’ﬁ!@r‘éﬂ%duﬂpéﬁ SV Qorhb!odrﬂ%f the invention
above descri bed for i ncl ude

WHaARROReP'S t?ﬁeﬁ%‘ﬁﬁ‘(%ﬁﬁﬁﬁ‘g% k& %%yégewee”%fchem dpe severity of the

giebiderBeifl tﬂe&té@lﬁirﬁi tﬂ@ﬁ)\%@t@ﬂtheoé'hfﬁa@ Hb\ﬁ&\ﬁé’ffc@ctﬂﬁ compounds will
mul ti pl e bonds .. The single iso

REAYY %?r@ﬁ’@'”tﬁtere@ PH%EE %rrr@BTestHﬂ%sr%d%h rﬁ?‘%rf‘B'P 2t p&r &dimes daily,

{vah typvdat fotl dbinedssee ﬁlﬁth@fraﬂiébeofﬁlfo@r%;@ Atto OV Mgk ayTh €
present invention further provides pharmaceutica

conpbs PPYShSOBBANIds Andgomppsifians ef talsrllta)\(pé]por& W&?ﬁ@egﬁ’v'th other

8RB drdvide 8fcobribtab® HRRApyY. MHENth&Ndrugé may form part of the same
Ehar maceut i cal | 20 acceptable salts, (gr odr.ugs

rapQsiiofin RE PR PrdYidedAS 358 rgtepqg)gmpéglgutf i) tratlon at the same

m@@pba@ﬁ@renp@ﬁél er, adjuvant, or vehl cI e, for
adm nistration to a patient,

es
phar Wa@léﬂ{'l?rcgﬁp%nwgspr@rsgrﬁsmv%pﬂd@ %%;reéiof[q @ new compound of

{orablaql) Jor Reldss megiopphtes, granules etc.) or liquid
(solutlons sus enS|ons or. enul si ons) conposition fo

or al Noyelsompougy's ghiosmier B calhe ePidesk PoA. pai'?;*"’*?ynStéategy which

wrﬁﬁrwe@et@uﬁmf@qae maﬁverﬁé]ﬂlgnﬂmrzmcwtmml a@@@@@rﬂdlé@n@l) and (llI),
are in oral form Suitable dose forns for oral

EFRPHIVEY ati on may be tablets and capsul es and may
contai n conventional excipients known in the art such
as bi nding agents, for exanple syrup, acacia,
gelatin, sorbitol, tragacanth, or

pol yvi nyl pyrrolidone; fillers, for exanple
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| act ose, sugar, mai ze starch, cal ci um phosphate,
sorbitol or glycine; tabletting 30 |ubricants, for

wex@nptaomagnesi um st earate; di sintegrants, foPCEEPIUDY/@S4187

starch, polyvinyl pyrrolidone, sodium starch
glycollate or mcrocrystalling cellulose; or

phar maceutical ly acceptable wetting agents such as
sodium | auryl sulfate. The solid oral conpositions may
be prepared by conv@ntional nethods of bl ending,

filling or tabletti Repeat ed bl endi ng operati ons 0
may befaused tgcAhstri e 35 the activeFfagent

hroug out tpose conpositions enpl qying llarge
..,- es—df fillers. W0 2007/ 125159 (CHo)n  OH
PCT/ 07/ 054187 19 Such operations itiona

in Je  The tablets may for exanp Breaked

according torpethods well known in nor R3
phar meCeuti cal practice, in particular with an enteric
coatln%: The pharnmaceuti cal conpositions Hﬁy al so be
adapt ed¥ or parenteral 5 adninistration, "duch as
stapkeidie sol utions, suspensions or |yophilized products
inth ate unj osa orm Adequate
excipﬁéﬁﬁ%ﬁﬁggf E%%H{ésgﬁﬂ1 §3%Mrk|ng agent s,

buf f eri, Rk, *Rgent R,Cire Fdchatdently Seledfea fienH] cned alkyl, C4-Cq alkoxy
formul a |ons wi |l be prepared using standard met hods
such 4% "IRGYL described or referred to in the Spanish
and UﬁgEﬁ@kmﬁﬁnﬁgﬁwaguﬁoﬁc§gmwl@ﬁj 10 reference texts.
Adnlnlstraﬁ|05 2f t he novel conpounds of fornula (1)
or cofd®8itions*a? %the present invention may be by
wnyasmahﬂbtﬁwmabhmq such as intravenous i nfusion,

oral preparations, and |ﬁtraper|toneal and

i ntravenous admi ni stration! $. admi ni stration is
preferred because of the conyeni H,or the patient
and the chronic character o 15 of the di seases
to be treated. Generally Bn effective adm nistered
amount of a novel conpound of W invention WII
depend on the relative effica

chd¥®ein fhand K& ¢ tngepndenty SG&!?%&* H@ﬁn FbeNFPg fiar'wﬁed\'Hz and
an dCNhﬁntMVﬁiéJ;S‘rbvu% tHal 8t IBHStTRERR R, HRIVRY B difféht Hdn H.
conpounds Wi | typically be adm ni stered once or nore
times a day for exanple 1, 2, 3 or 4 tines daily, 20

Wi t hodyiphiils of Rirabiadl, |(Mg}§ﬁ>c$ a9) ér‘é atllft%rrfn%igually‘)évd‘néslm

0.1 to 1000 ng/ kg/ day e novel conpounds and

conposi tions of thls i nventi on may be used with other
drugs to provide a conbination therapy. The ot her

dr ugSeREYI BroEdauR@fdr Y bl of&pomaEMPSHIN R, m@ézdpe
provided as a separate compositlon for adm nistrati

bt t WeanOtieE PAriGHET mbadirapTisal taminven iR, 1he Cpmpaynst fleformula ()

@ﬁ&%ﬂ X i$ h@a%l@slgrﬂbtélﬁé@%do?d]ng f fh%ffﬁfdvﬁﬁ'g b@né\”anﬁﬁﬂcedure To a
onpound o formula (I) for use medi

| Cca
NHV@” @Bﬁ%@ﬁ?ﬂ%s%’f‘dmér'ﬁﬁ@%)l? P?'dc‘gnfoﬁﬁméb&”él”héﬂ‘h?é?m&s THF, 1.5
BNV Ms BF 1189 ¥inWr6lls THF are added as activating reagent. The resulting

mixture is allowed to stir at room temperature for about 4 to 5 hours. Then 1 equivalent

of the corresponding thiazol of formula (IV) 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.Cl, and



conprises coupling the conveniently indazolyl- or
i ndolyl -acid of formulas (11) and (I1I1),

wo empaziidvel y: WO 2007/ 125109 PCT/ EP2007/ 054 18FCT/EB2000054187
O M (CH2mOHRA RS RS (CH2)mOH R6 NR6 NR8 R7 R3
R7 R3 (Il) (1l1l1) wherein R%gis sel ected fromH and
Cl-C6 linear alkyl; R4, R5, and R7 are

i ndependently selected fromH, Cl-C6 al kyl, Cl1-C6
WRRRSE) Witk viier- HareopeHicaies issPeTArBed eRFop [? QREereh megnods of

Quﬁfwbmorﬁmwnrﬁytﬁeg,xpéﬁ 2, 3, 4, 50r 6; with a thiazol
of formula (1V): NH2 zNR 10(I\Q vvhgremR
and R2 are inm epesndently sel ected from®
hal ogen, -NH2 gnd\-CN wth tpe provisg at | east
one of R and A &i?feren mrH,_@onpofinds of
formJIa(II)Rz(II“I) and (1V) are all : i
avai l able. 15 CGeneral procedure for vpr@gcedure for the
group of compounds wherein X = indazol &onpounds
wherein X = indazol In anotier particul & enbodi ment

of the invention, the conpound of fornmula (1) wherein
X is indazole, is obtainedYccording to the follow ng
general procedure. To a 20 solution of the
correspondi ng |ndazol e-acid of forfula F1) in

anhydr ous THF, UI va ts of CDFI\n anhydrous THE
are added as actl gutti ng

mxture is all ﬁ‘r at f 60 enplrat ure for
about 4 to 5 hours. Then 1 equivs L. the
correspondi ng thiazol of fornula (IN\() in THE i s added
to the reaction mxture and this iskstirred at room
tenperature for about 8 to 10 hours. Wen the reaction
is

General procedure for the group of compounds wherein X = indol:

In a further particular embodiment of the invention, the compound of formula (I)
wherein X is indol, is obtained according to the following general procedure. To a
solution of the indole-acid of formula (lll} in anhydrous THF 1.5 equivalents of CDI in
THF anhydrous 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 (IV) 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 finished the solvent is
evaporated and the resulting crude is dissolved in CH,CIl, and washed with water. The
purification is performed according to general methods of purification known to the

Expert.
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25 conpl eted, the solvent is evaporated and the
resulting crude is dissolved in CH2C12 and WD

wQo711A89.09 PCT/ EP2007/ 054187 21 washed wi t hPGEER2007/054187

The purification is perfornmed according to general

met hods of purification kno by the Expert. Rq Rs

R OS_ NHz + Rs / HO ZL-( )M R2 NON R7 R3 Rq
RS RSORs />--H(CHz)mRz NN- NR/7 R35
General procedure for_the group of conpounds wherein X
=indol: In a further" I cul ar enbodi mrent of the

i nvention, the conpound N}wmyl a (l) wherein Xis

i ndol, is obtained a to the foll ow ng general
procedure. To a 10 solutijon of the indole-acid of

formula (111) in anhydrous, THE 1.5 equival ents of CDI
in THE anhydrous are add as activating reagent. The

to SstTT at—Toom
temperature fqor about 4 to 5 h. Then 1 equival ent oﬁ
t he corresponding thiazol of formula (IV) indHE is

added to the rigli lon mxture and,this i Ststirfed at

room, terrper for about 8 to |[LO hours e e
reacflion is flqi k.t he sol vent/uis(c]@n , d and
t he glting cflude is dissol veéd in CH2C'Y and

wi'Ph wat er.
to general hodss of purification known o the

Expert. \f 2807/ 125109 PCT/ EP2007/ 054187 fZ RL S

R, R

Re

N Rs

Rq

The following examples are given as further illustration of the invention, they

should in no case be taken as a definition of the limits of the invention.

EXAMPLES

Preparative Examples

In the following, a detailed description of the preparation of some compounds of

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

Example 1
Preparation of 1H-Indazole-3-carboxylic acid (5-nitro-thiazol-2-yl)-amide (compound

11)

O,N
S

P

N—NH
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NH2 Rz NR6 R5 RB R7 ORQ (CH2)m :$N p R6 HO HO (
CHz)mR5 \R3R3 REBRE RS RTRERIT R-SOR SOR6

wdiooAH1t@R) m // N " (CH2)mR2 N H NIRz N N 5PCRBPHR87/054187

R3 R4 The foll ow ng exanples are given as further
illustration of the inventio they 5 should in no
case be taken as a definition of the limts of the
i nvention. Preparative Exanples In th

foll Berg)'utlan&é?aﬂqi%eleo%%ﬁ B mehie %\héi‘faP%ntT fgrand 1mi of
ShhyRIRSR GiRTERRMBASartie (Wﬁ%wb@aéé )m@@@@bmtyngf te hbszole, 1.5

present | nvention is aglLven Pr epar ation of

eOYiyaients ob C@Idﬁﬁowl,l EZQaquéi in agﬁydrous THF are added. The %esultlng

ﬁ}@dtﬂ‘etlé %Ibﬂb@&@'stllzavF&m@%rﬁé&eréﬁ@é‘ﬁﬁuﬁg holibs. GiHN0 2-drfino-5-nitro-
H WO 2007/ 125109 PCT/ EP2007/ 054187 23 To

%zg{ {SomMet: 435 eI I HE gch&ie 40 ,tﬁgoqeactggggmﬁcﬂ»)re @ﬁg this is stirred at
ok fhipesatdidtornd hl\WHenQhe r@erthw fsodtnslétaB ! th IsbReABigied8porated
(DMF) to increase the solubility of the indazole, 1.5

and the resulting crude is dissolved in CH,Cl,"and washed with water (3 x 10 mL). The
organic layer is dried with Na,SO,. Then, the solvent is removed in vacuum and the
residue provided is washed with a mixture of CH,Cl,/MeOH to obtain the desired
compound as a yellow solid (550 mg, 63%, 290 M").

'H-NMR (DMSO): 7.37 (t, 1H); 7.51 (t, 1H); 7.72 (d, 1H); 8.21 (d, 1H); 8.67 (s, 1H)
BC-NMR (DMSO): 107.9; 111.2; 120.8; 122.0; 123.4; 127.1; 135.5; 141.2; 141.8;

142.7;161.7; 161.8

Example 2
Preparation of 2-(Indol-3-yI)-N-(5-nitro-thiazol-2-yl)-acetamide (compound 4)

To a solution of 3-indole-acetic acid (2.10 g, 12 mmol) in anhydrous THF, 1.5

equivalents of CDI (18 mmol, 2.916 g) in anhydrous THF are added. The resulting
mixture is allowed to stir at room temperature for 5 h. 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 dissolved in CH,CI, and washed with water (3 x 30 mL).
The organic layer is dried with Na,SO,4. Then, the solvent is removed in vacuum and
the obtained residue is washed with a mixture of CH,Cl,/MeOH to obtain the desired
compound as a yellow solid (2.260 g, 62%, 303 M*).

'H-NMR (DMSO): 3.96 (s, 2H); 6.97-7.5 (m, 5H); 8.6 (s, 1H); 10.9 (NH); 13.26 (NH)
SC-NMR (DMSO): 32.1; 106.4; 111.4; 118.4; 118.6; 121.1; 124.4; 126.9; 136.0; 141.7;
142.6; 161.9; 171.5
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equi valents of CDI (4.5 mmol, 729 ng) in anhydrous THE
are added. The resulting mxture is allowed to stir

wa@toorozamgd enperature for 4,5 hours. Then, PCT/EP2007/054187

2-amno-5-nitro 5 thiazol (3 nmol, 435 ng) in THE is
added to the reaction mxture,and this is stirred at
roomtenperature for 10 h. Wien the reaction is

conpl eted, the solvent is evaporated and the
Fé%'ﬂpl‘ﬁ%g crude is dissolved in CH2Cl 2 and washed with

Wﬁatp@l:atba ok N1@-cHidro-tHiBLol ng@'ﬁhéoll’ﬁM?écét&n@b'(@&nf%drﬂ 6)

SO4 Then the sol vent I's rermve I n.vacuum and the

CH2Cl 2/ MeOH to obtain the desired
yel l ow solid (550 ng, 63% 290 Mt ).
7.37 (t, 1 H; 7.51 (t, L1 H; 7.
1 H:; 8.67 (s, 1H) 13C- NVR\( DVBOA,

120.8; 122.0; 128x4; 127.1; 1V :

142.7; 161.7; 161. npl/e 2 Preparatl on of
2- (Indol 3- yI) N- ( 54|ni t;-—rmHazol 2-yl)-acetam de
(conpound 4) O 02 NH \ / NHZ20 To a solution

of 3-indol e-acetic a0|g (2.10 g 12 mol ) in anhydrous
THF, Tq 3530"@@& Qfa3-BAPle- 3(5’?“‘(:@13'(’(( %5 Arred: 3”2”‘9'16‘ @5‘“3{%%3 THF 1.5

édilh\\"éiérﬂkl%fﬁﬂﬁ @remadiiery Hag i @ﬁW&bLﬁ&THm ark el SThe resulting
allowed to stir at roomtenperature for 5 h. Then,

DGR D A4V foosti 19t 20080 tqMBEralfRyfor 51N 7Ueng P-anHnerpyehjogo -thiazol

R, tEﬂ 3i5g) R 'e@[]lvme?ﬁ d)frPEtQ(UM’F RLini THFS fsi adeSG’ téthe reaction
room tenperature for the reaction

We@% thig Hg isredent r‘i’°§“ é@ﬁ'}ﬁéfa&trédfoénw 5 WFI%” the reaction is

ESRPblUN thedEAVEL G lédﬁpdréte@'érfdolh\éer@sblﬂn@'@cpb@ cAld is dissolved in
washed with water (3 30 gani c | aye

(Pl anf treshetb e Walfﬁreh? X @Hefn'sblTh@rﬂrg?@C H%’ﬁb\%aﬂ%‘l’v'th Na2SO,.

YR&H Wi §cn\¢ent t&@n@bb@im%unmsar@uﬁe Ire%.dft@s@@drmdtﬁy dllica gel column
m xture of to obtain the desired npound

ggoglay)@rq%\x, %C,Igﬂ Nteﬁ}bé’@”g to gbigin tgg§e§meo) corriqrp_um/@s a white solid
5@@@ 'Yield 97 %Szgilv%yz@ow 7 5 (m 5H) 8 6 (S 1H)

([’1_'%0), 3. %2183 @m 1297 im 1*2)4 743(8 (fzé H;)r 7 ?Lééd 01H) 735 (m, 1h1

1484, 1H 17436 114;)18@ s, qu ﬁ)é’\(NQPQZ/sé%ﬁmw
PCT/ EP2 07/ 054 Preparation
NCMMENILASOL rﬁ1a%|102% )112 3@i 18185 19f3)45aéé§ i dg1.06; 124.21;

i 200880163 35.69: 16\00; 170.20

Example 4
Preparation of 2-(5-Methoxy-indol-3-yI)-N-(5-nitro-thiazol-2-yl}-acetamide (compound 7)

\

0

To a solution of (5-Methoxy-indol-3-yl}-acetic acid (410 mg, 2 mmol} in anhydrous
THF, 1.5 equivalents of CDI (3 mmol, 486 mg) in anhydrous THF are added. The

Ir=
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cl NH S NH N To a solution of 3-indole-acetic acid
(525.5 ng, 3mol) in anhydrous THF, 1.5 5 equival ents

w@boo@es109%. 5 mmol , 729 ng) in anhydrous THF arBCHER®A7/054187

The resulting mxture is allowed to stir at room
tenperature for 5 h. Then, 2-gm no-5-chloro -thiazol

(3 mol, 513.5 ng) with 1 equivalent of NEt3 (0.41 nlL)

in THF is added to the reaction mxture and this is ,
aspitipg aixpre is P et piltal reom demrgrare @ienn « Hen, 2-amino-5-nitro-

Rt (20Mnioh 290 iRtTe4F istdiRle8 @b HRMeabforLMp@AE %h@dh@néjstlrred at
t he resultlng red oil crude is dissolved in 10

B0 (REEIRERIVTR PR 1At ¥thepdhg repsting js Cor'Pféetsiigtaﬁ|Se'VPas/'érevaporated
bisd eHel REuh lbrd\la?a@ae is GRedived hﬁCSIQ@I‘{@HG Wa%hé&mﬁ%téms x 30

vacuum and the residue is purif ¥1 |ica gel

E6)-ukhe Oréﬁrr"Br'?é/tebgsr%ﬂﬂﬁ*y -DlerSa. I\/B@Pi t QQPWG”E 8 r%rBP\é?‘h'” vacuum

hie tite sbiaffddcreRYNg v@eﬁshéd V\/ﬂtﬁ a SRturé of (@%meow Bl @btain the

57 % 293 M+, 290 M) 2H) ;

gegrpd cpnpouRy as ?ye%ovz ﬁ?"di?’% 5 mg, 2@'% g0 %, 451)3 M*7> 36 (m

ﬂH N)\AR (dlﬁsi) 5@7&{% 3H)H8.95 (s, @61)(@75%&')1,H{87 09 (s, 1Hh; 15 (m, 2H);
(N NH) 13C NVR ( DVB 85; 107.05;

§Zi (%781"')111:97908@"' Niilg. 45: 118.51; 121.06; 124.21:

EZENPR; (dM§O$132 1855883; 16640010478 201, %am@g4125001 127.31;

Prepar ati on

?34( 23 |\7L4t1r§8x31/4? HHO1|53315§/|1§2R|-(1§1I’QOIF0 t hi azol -2-yl ) - acet
amde (conmpound 7) O O 02N S NH r\LN~Ir N N H To a
ol ution of (5-Methoxy-indol-3-yl)-acetic acid (410
ﬁﬁamﬁenffml) in anhydrous THF, 1.5 equival ents of CDI

Prepariion oft 881 MBthyHihRNBY AN ESniTrbthias s ZG\ﬂﬂ@détarﬂ_lBG (Mahpound 8)

2007/125109 PCI/ EP2007/ 054187 25 resul m xture 1s

allowed to stir at roomte Then,
2-am no-5-nitro- thi azol (2 THE is
added to the r xtur irred at
roomtenperature fo reaction is
conpl eted, the sol v\n evapor ated™N'and the

resul ting brown crude ¥ dissolved i nSCHZCI 2 and
washed with water (3 x 30 5 nL). The drganic | ayer is
dri etlo wisbimtimaﬁﬂ@éll\/lefﬁhle'ndoltaayd) aa;ldti\zeanid (b87.6 @mgy Badmph) in anhydrous

YAEUYR W%ngméﬁ%%% al A {;ﬁm"‘ﬁﬁ%%u‘é"ﬂk Are added. The

m xt ur e to o
resulting mixture is allowed to stir at room temperature for 5 h. Then, 2-amino-5-nitro-

thiazol (3 mmol, 435 mg) 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 dissolved in CH,Cl, and washed with water (3 x 30
mL). The organic layer is dried with Na,SO,. Then, the solvent is removed in vacuum
and the residue is purified by silica gel column chromatography CH2CI2/MeOH; 40/1,
to obtain to obtain the desired compound as a yellow solid (755.5 mg, Yield 80 %;
317M+).

'H-NMR (DMSO): 3.76 (s, 3H); 3.96 (s, 2H); 7.04 (t, 1H); 7.13 (t, 1H); 7.28 (s, 1H); 7.41
(d, 1H); 7.57 (d, 1H); 8.62 (s, 1H)

SC-NMR (DMSO): 31.80; 32.25; 105.64; 109.61; 118.59; 118.67; 121.20; 127.21;
128.56; 136.39; 141.69; 142.59; 161.78; 171.31
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desired conmpound as a yellow solid (384.5 ng, yield:
50 % 333 M¥). 1H-NWR (DVMBO: 3.73 (s, 3H); 3.95 (s,

w@koy/1&s196 (dd, 1 H); 7.09 (s, 1 H); 7.25 (m P&d/EP2007/054187

8.71 (s, 1 H):10.90 (1 H NH) 10 13C NVR (DVSO):

32.17; 55.33; 100.40; 106.18;,.111.15; 112.09; 125.01;
127.31; 131.13; 141.62; 142.771; 153.15; 162.01;

171. 60 Exanple 5 Preparation of

BExamPIged hyl -i ndol - 3-yl ) -N-(5-nitro-thiazol -2-yl)-aceta
Preardtion rdSPQMQ‘-‘N/IeﬁI)vI-irQioQQ—NI)S\I-N:hitrbXtNaéoIJﬂ-vl)lgceTé?niag é%orrépound 9)

solution of (1-Methyl-1ndol-3-yl)-acetic aciq (
ng, 3 mmol) in anhydrous T N LS 7 x of CDI
(4.5 nmmol, 729 ng) in anhydrou$ 9 The

resulting mxture,is alkbyed to stirfat /
tenperature for 5 h. “{hen, y2=ani no- ' thiazol (3
mmol , 435 ng) in THEi\sa ed to e reaction m xture

and this is stirred at Nroomtenperatmre for 10 h.
When the reaction is conpleted, the solvent is

oD 8 OB A A SR8 ) S S
DHEAMISCedEnts sf GO €. 5whinbl, N2BSEY) inThreydrdubeTHP e atded. The
RSP Ge B AR s 8 Pt b3 2 s .
thtazob{3ammadl, at3ahh@) in THFeisteied ed teomrspotiondmixtura aydlthisve stirred at
Ec’q%lwls plzgaqb}r% T?)Eﬂo E;_ﬁ\}hdegqg%%%asctlgrg ﬁ;’ c}o%%}gd% e@%ﬁgﬂt is evaporated
and the( tesullingdbrowh 281déds dissbiyed h €H,CIp dnd Wvadhed With Avdtel; (3 x 30
b i et e oS 425k, BB B v
A28 tHebresitid 6 .isS Pyrifibd lbybdlicalds .coRmnléirom8togiaphy TIHBD2MBOH; 40/1,
é? 7@%ﬁ%@%n@’&&%ﬁ%&%@&é‘y‘é%zv scfid (738 RGN €18 77 %, 317 M),
H-NRARVEDMSOY:i 2081D(s; 3HY 13)96Ns( BH )BT ¢, tki):eez 86 (t241y); Y-2aqdt tH); 7.41
98 EROYAR b0 (B, K, B D 1Sy N N H

BC-NMR (DMSO): 11.35; 30.83; 102.66; 110.35; 117.49; 118.36; 120.13; 128.09;
133.68; 134.96; 141.67; 142.58; 161.79; 171.58

Example 7

Preparation of 5-Methoxy-indole-2-carboxylic acid  (5-nitro-thiazol-2-yl}-amide

(compound 10)

0 O\
0N S / |
N
To a solution of 5-Methoxy-indole-2-carboxylic acid (382 mg, 2 mmol} in
anhydrous THF, 1.5 equivalents of CDI (3 mmol, 486 mg) in anhydrous THF are
added. The resulting mixture is allowed to stir at room temperature for 5 h. Then, 2-
amino-5-nitro-thiazol (2 mmol, 290 mg) 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 dissolved in CH,Cl, and washed with



10

15

20

25

30

35

5 To a solution of (2-Methyl-indol-3-yl)-acetic acid
(567.6 ng, 3 mmol ) in anhydrous THF, 1.5 equivalents

w@boo@es109%. 5 mmol , 729 ng) in anhydrous THF arBCHER®A7/054187

The resulting mxture is aIIovved to stir at room
tenperature for 5 h. Then, 2- no-5-nitro- thiazol (3
mol, 435 ng) in THF is adde to the reaction m'xture
and this is stirred at room tenperature for

10
\WAteh B 3embii e iCEIanisavat dsy driethavitio NgeHs Ten!the solvent is

@hmaahe@aéﬁjna%d rtl‘ﬁa rc%%ihéd GQSl@Lﬁé)ViQ Mriﬁg@ lbyS S|I|ca gel column
di ssol ved in wat er

ﬁ*ﬂ})maﬁf}géa%\yg%i%/ |'\A9@F' |49/1drt‘P @&tav\w t”he Fiﬁ%@@cowd #ha yellow

§@idv(q:gl c?y,é]@@%eglﬂm)vacuum and the reS| due is
pur %{) 6co umm chr omat o
0

DEBMA e h69 6 o SBUa e Bass Faa? B8 ot 747 (5. 1H)
QS\I/EU@W $000 HNHS) 8141 1+¢IN>H 77 % 317 M+) 1H NWVR

6Cg‘éME? (DI\iS(pg 557192'30(2008 11%11 7113115 57(13 1;7 ng)lgs% 133.27;
(51.75; 1p; 740180071159, 908NB2.443. 21 (1 H, NH) 13C NWR

(DVSO): 11.35; 30.83; 102.66; 110.35; 117.49; 118. 36;
120.13; 128.09; 133.68; 134.96; 141.67; 142.58;

Bfolodifal ExamBi8s Exanpl e 7 20 Pr epar ation of
5- Met hoxy-1 ndol e- 2- car boxyl i c, ac

( 5- nFPMBOYIHISa9RYpINed | EXamples 1- Zc@ﬁﬁ@ﬁhd‘"”ﬂ(ﬁ”oﬁ‘%ﬁ cgpRpunds of

f%rrNtﬂaNl) terd\su ofPedS@)l twWol dfer@ht assays at different concentrations, in order
l\/bt ho i ndol e carboxylic acid (382 ng, 2 mmol) in

%d ‘?fﬁv Wﬁgbﬂ@'caiag'v&jw valents of CDI (3 mmol, 486
ng) in anhydrous THF are added. The resulting m xt ur e
is allowed to stir at roomtenperature for 5 h. Then,
SSKath ibibtian: r o-t hi azol (2 mmol, 290 ng) in THFE is

addednit 0,s6he id A O tﬁ@ Eth'dSc%l @Bfﬂaulé&”b? UpstatetE 4t 64-386, making

roomtenperature for 1 When the réaction is
s peghé modifisatiansl vent |s evapor ated and the

washag e QbR ergtn Y AR L RO hS Pb s T e hioRs 11 mM
pid7 4, BOTAL).2 e E&rTdahi2b midy MaGls2@iR2d érd\ﬂ\ﬂndrsqtiamsmhovanadate
Sp8 i ARAbYES & 82 AT Al ol SGLU AAUS oo 052
CIOCORD: 6gt.45R%), CHACTI2 °REOR: antDuniabeiied ABPHSigmed-9187) at a final
0 o. 1 ( o3, S, 6 ,
%ﬁ?cg&@gtm%)mg%nw]\'ﬁ;@ ﬁ%@@&m @? %b nﬂn&tégﬁ;% (Y gaglqﬁ%ta%rispotted
btp 81 phpsphotel)lose? p8peré d FiltkérsHpre WaBRed dourltirhps for8al7 feast 10

ﬂmghutés 'é%é:h %\A‘thgp%(&hd_s'phm écia3arfblcégntgb WI\I{|FI|) scintillation cocktail in a

scintillation counter (PerkinElmer, Microbeta 1450). The activity of GSK-3 is tested at

concentrations of 25 and 50 pM, in the presence of the compounds synthesized
according to examples 1 to 7 and in the presence of another 6 compounds of formula
(I).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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15

13CG-NWR (DVSO): 55.19; 102.08; 107.11; 113.45; 117.11;
127.07; 128.14; 133.27; 141.75; 142.74; 154.07,

wdaz®7a8510462. 41 10 Bi ol ogi cal Exanpl es ConmpounBGT/EP2007/054187

obtained in exanples 1-7, together with another 6

conmpounds of formula (1), wey. subjected to two

different assays at different concentrations, in order

to determnne their biological activity. 15 GOSK-3£3 . ,

il AV TP i MNG VY s A Trg%és@@ A%t el of-6 oPDS, 0.5% Sodium
d8@th@ske DY niNp PVEFear{epd prolesd Héhibithhkbdkail (ROBRe, LBt 1897 498)).

nodi fi cati ons. Reconbi nant human gl ycogen synt hase
ki nae ﬂl“a'i”gaté@sQ%H“'Pﬁt'qmpﬁqswyeﬁ gmagpiau ¢s gade taking

AMNuokDAink, 2 IVMteM]@ dsi 62&1&%%@.0&%9&@#‘6 antlbody against Tau

orthovanadate Fresence of
%%HOS@W@%'%HB%@&C@eE@ u m@iaﬁpylat'on is

Qﬁﬁnaté@ﬁ?}nea@u@gﬂ@e ApserBBnATAt 490thk i Qb{ﬁbrjoﬁ‘l@r 6{-5% reader (Cultek,

& ma A-9187) at a final concentration of 12.5 pM

pihgs 2PHVubati on for 30 mnutes at 30 C, al i quots are

spot tiesl eﬁ&ﬂb@t%nﬂf&é&@ﬁ%ﬁipbuhdksﬁcd@ﬂmﬁﬁ o efdnﬁpil@sf $-7HMR that of
washed four tines for at |east 10 m nutes each wt

th
2981RH0S pIPEIRCE NS O TIRY 2 Gt €8t ingd i fiferenhtingroncentrations,

g6k &0l 100afd 280 BRI Rbi Al tﬂb'c@ﬁlp@@f‘rﬂkt&ﬁ‘or{ﬁ%h WE&leNBSted at all the
M crobeta 1450). The activity of K—3|steste

at
eQIreBtationsi Hissrespltosredngicaiad i Takletlhisep belounees “YVEG pad “POS”,

%@&M@@%éﬁﬂﬁ@%gﬁﬁ\% %C%th\'i@ tl\@E@Xﬁ‘l@Qh§ﬁo]taLtj 9hgsphorylat|on
in the presence of another 6 Conpoun s of OrnU

(‘Mb'tfpﬁewﬁ‘%%‘let?f@d Atthe refarrad sonsriitratieral cammagde(l); E9§e means

hat She réf@rréch@orfc@ﬁ%tﬁufn tQ@bﬁ@é’%@%tmﬁﬁnfﬁﬁ%ﬁé@&ét%ﬂe&

bition of tau phosphorylation: Hu
neur obl ast oma SHSYS5Y cells were seeded in the presence

30 I nhi

man

of Mninmum Essential Mediumgehutrient Mxture F-12.

e day later, cells are treated with sanples for 18

h at 39C. After treatment, culturesj|arg hed [with Tau
phosphdt e-buffered saline 35 and |yged 't0 O i rprdkphorylation
Cappaunddxt raction byffer (10 nM Tri s HCIActhV7 ’Ijﬁ%%qgition in cells
mbNacl|, WO 2007/ 128%BY2pcT/ EP2007/ 54187 28

EDTA, 4 mM Na3VO4, 1% Triton X-100, |1@% ¢l y8&r gl ,500.] 1040 | 200
SDS, 0.]5% Sodi um deoxychol ate, 1 ny 3

proteade inhibitor cocktail (Roche, C:Et'wS g@@ 49§9n), uM | uM
The qugntitative determ nation of phosphqryl at gd huran
Cohibuhd made taking aliquols of the gell Ilysate |and

usi ng g gahosgor yloat i on- spBejyfRg ant i| 833§ |agandtNEGU NEG | NEG
5 1 pS3gs] [n)a\sd' (Bi os¢urce,| Cat

KHB7031Y) dhosphoryl atl onis e$tinmatjed by

fre-ast n" the—absorbarce—at—450—+rmi—eaerotHter

pl ate rleader (Cultek, Apthos 2010))|

N

C d

ompotn i \ / 59.64 | 38.96 - - -

2 S
s
N
H
Compound 15, s QN 7379 | 53.35 | - - -
s AN
N H
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exanples 1-7 and that of
wo evomatsag | )

concent

t he compounds of formula (I)

ect of the synthesized conpounds according to

anot her 6 conpounds of

is determined at different final PCT/EP2007/054187
10 nanely 50, 100 and 200 M Not all

re tested at all the

rations,

concentrations. The results are indicated in Table 1
(Qpp hel n\Ai) as "NEG' and " POS" rprpr‘fi\/pl Vi neani ng
"negatifve" and "positive"; "NEG' meqns.nggkau Tau
phosphqryl ation inhibition was detg¢cted at th¢g phosphorylation
Camgfaspedd concentratd on of conmpound | ) :Actisihg" bition in cells
tNat at| the referréd Cofcentration fau phosphorlylation
i nhi bitlion was detected. 15 Table 1|T286 [|% &BK-|350 | 100 | 200
Compour|d Activity phosphoryl ation ?/Pmul a ﬁ,\ﬁ]hi bi“fwi um | um
incellls No, 25 50 50 100 200 M M ¥ _'Condolind |H'
02N S dq N 37.35 18.89 NEC NECNEC 1 Y/NNHH N
Compay8drd p 59.64 38.9612 - - - s _ [NH |01 cdnpound
H & 02NosN73579 58. 35" i i N N|vR2q0B/Em2q1INEs | POS | POS
ERAHERA007 {0918 29| |
N H
C d
ompoti@lon, g e N 19.05 | 12.45 | POS | POS | POS
© | I AN
N H
Compound | . o l § |
6 29.38 | 14.61 - - -
K%N)K/C@
(Example 3) N A
Compound ¥
7 om . o \ / 4394 | 322 | NEG | POS -
(Example 4) \[/>_H
N o~
Compound ,L
8 o 178 | 927 | POS | POS -
(Example 5) oaN S \ /
e
N
Compound N
o]
9 ON . \ / 796 | 261 | POS | POS -
(Example 6) \E N
H
N/>
o
Compound H
O,N s N
10 18.9 10.99 | POS | POS -
(Example 7) | /: i \ /
N
O_
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Tau GSK-3 Conpound Activity phosphorylation Fornula

inhibition in cells No. 25 50 50 100 200 MM MMM
w@eoopoesido H 4 02N g O N1 \ 6.29 8.51 NEG PORPER007/054187

(Example 2) / NNH Conmpound HO02N S N 19.05 12.45

POS POS POS 5 rIN-HI1 | / ound CI o N6 ,C s/
29.38 14.61 - - - N H (Exanple 3) Conmpound H7 02N S
423 94 22 2 NFG POS - (Fynnplp A) H -- c NO
Conpourfd 8 O\ / \ 17.8 9.27 PGS P -g%gé@_gme 5) 02k
CSN Nngc npound H9 02N s 7.96 2.61 P pe . | e |6)phosphorylation
qNEBOA! H Conpound H 10 02N S N / |\ 180, 49. L
PRs. - (|Exanpl e 7) ormula C, llﬁﬁﬁtlon in cells
25 50 50 100 | 200
uM uM uM uM uM
O,N s Q
Compound
11 \E) N 34.79 [ 18.24 | NEG | NEG -
(Example 1) N N/ |
\
N
H
H
N
C d i
empotin S \ / 49.11 | 37.11 - - -
12
e
N
H
N
C d i
empotn S \ / 70.94 | 42.68 - - -
13 [ >
N
/2
N

In addition to tau phosphorylation assays, quantification of cell death due to
potential toxicity of compounds 1, 4, 5, 7, 8, 9, 10 and 11 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 4 and 5, the cell survival was measured at 24 hours treatment
(see Table 2), and for compounds 1, 7, 8, 9, 10 and 11 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.




N O WD 2007/ 125109 PCT/ EP2007/ 054187 30 Tau % GSK-3
Conpound Activity phosphorylation Fornula inhibition
w0 m00catdigs No. 25 50 50 100 200 MM MMM OzPCT/EP2007/054187
Conpound S O 11 H 34.79 18.24 NEG NEG - (Exanple 1) N
NX N H NO\ / \ Conpound,,S 49.11 37.11 - - - 12/
H NN O\ / \' Conpound S 70.94 42.68 - - - 13 HIn
addition to tau phosphoryl ati on_assays, quantification
of cell death due to potenl?df2toxicity of conpounds
1, 4, 5, 7, 8 9, 10 and 11 descri bed above is made by
measuring LDH rel ease (Roche, Cat 1 644 793). For the

quant i Taigonfdlficer [T Nat | on of ypofcadil viabilitg val ,
aliquotls of the cell lysate are incpybated with an

equal Yol unBoof refacllPoM i x2urd a P8 t grpéatMir ¢
f Or 20' \%’orlrilplolund |4c gl,F?%bl]lg Ubo %l{;)?}l Jallb? | RS) IIU.UC_ LI
Compound 5 | 87.8+3.8 | 86.1+8.4 - -

174

Table 3
Compound % of cell viability
No. 50 uM 100 pM

Compound 1 (103,217 (101,017
Compound 7 (99,8 £86 92,9 £ 111
Compound 8 (103 77 85,565
Compound 9 (91659 90,8 +55
Compound 10 (84,7 £27 90,6 +7,2
Compound 11 (95,3 £33 93,9156

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

considered non-toxic.
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mcrotiter plate reader with 490-492 nmfilter
(Cul tek, Anthos 2010). For conpounds 4 and 5, the cell
wGewovilzdhd was neasured at 24 hours treatnment FPGEEP2007/054187
Table 2), and for conmpounds 1, 7, 8, 9, 10 and 11 was
measured at 18 hours 10 tre nt (see Table 3), in
SH SY5Y cells. It is generally considered that a
compound i s considered toxic if |less than 80% of the
cells survive after treat mentCMP 5 conmpound. 15 WO
2007/ 125109 PCT/ EP2007/ 054187 31 Table 2 Conpound %
of useda é’dr%ﬁdnutodeNﬂula](f) M 25 pM 50 pM 100 M Conpound
4 91.7 1.9 90 3.7 - Compound 5 87.8 3.8 86.1 8.4
- 5 Table 3 Conpound % of cell viability No. 50 pM
100 M Conpound 1 103R 17 101 O &7 Conmpound 7 99, 8
8,6 92,9 11,1 Conpoun 7 85,5 6,5
Conpound 9 91,6 5,9 90, und 10 84,7 2,7
90,6 7,2 Conpound 11 ; 33N39 Q’o*,z@lnwewof
the resul ts obtai ned, rt'he conpounds of orrrul a (1) may
t hus be considered non-toxic. WD 2007/%25109
PCT/ EP2007/ 054187 32 CLAIMS 1} Use of a conpound of
fornvwléareigl): RLO / N(CH26 R2Z NHX 5 (~)

R; and R; are independently selected from H, -NO,, halogen, -NH,, -CF3;, C4-Cs
linear alkyl and -CN;
mis 0,1, 2, 3,4, 5 or6;
X is selected from the group consisting of:
- an indol of formula (A) bonded at position 2:

(B)

and

- an indazol of formula (C), bonded at position 3:
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wherein R, and R2 are independently selected fromH,
-NO®2, hal ogen, -NH2, -CF3, Cl-C6 |inear alkyl and

wo gN713aemis 0, 1, 2, 3, 4, 5 or 6; X is sel et BEPINDOG4187
the group consisting of: - an indol of forrmula (A
bonded at position 2: R3 R4, 7R N/ 6s 234R6
R8 R 15 (A) - an indol of fornula (B) bonded at
position 3: R3R7 \ 1 7R N66 Ra25 34R5
R4 (B) 20 and - an indazét of fqfmula (C), bonded at
position 3: WO 2007/ 125109\ RCT/ E 2007/ R54187 33 R3 R7
\'17R6 N6/ 2NS5 37

2N

wherein

R; is selected from H and C4-Cg linear alkyl;

R4, Rs, R¢ and R; are independently selected from H, C4-Cs alkyl, C4-Cs

alkoxy and halogen;

Rs is selected from H and C4-Cs alkyl,
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 at least one of Ry and R; is different from H.

3. Use according to claim 1 or 2 wherein X is an indol of formula (A) or (B) as defined in

claim 1, bonded respectively at positions 2 or 3.

4. Use according to anyone of claims 1 to 3 wherein X is an indazol of formula (C) as

defined in claim 1, bonded at position 3.

5. Use according to anyone of claims 1 to 4, wherein one of Ry and R; is H, NO,,

halogen or C4-Cg linear alkyl.

6. Use according to anyone of claims 1 to 5 wherein one of Ry and R; is H.

7. Use according to anyone of claims 1 to 6 wherein one of Ry and R; is —=NO,.

8. Use according to anyone of claims 1 to 7 wherein Ry is -NO, and R; is H.
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(C wherein 5 R3 is selected fromH and C1-C6 |i near
al kyl; R4, R5, R6 and R7 are independently sel ected

wo ewmi10C1- C6 al kyl, Cl1-C6 al koxy and hal ogerCT/RB2005054187

sel ected fromH and C1-C6 al kyl, or any
pharmaceutically acceptable ts, solvates and
prodrugs thereof, in the 10 preparation of a
nedi canent for the treatnent or rofiI,axis of a
i Yeastecoidingoiupfyds ohelaimst édony WhskeiB Roto Bgere independently
seeabdibs ¢ ocLhiRdPahawmnerein at | east one of R and R2
is different fromH 15 3. Use according to claim1 or
2 wherein X is an indol of formula (A or (B) as
flefudeesbcbRiin ﬁgtb%ln%ﬂe oftifhed th ©@SARGEh gty RabrePQsi ti ons
2 or 3. 4. e according to anyone of clainms 1 to 3
wherein X is an indazol of fornmula (C) as defined in
¢’4 ause Jaccch@mgetd oﬁ’é’%‘f tclaffs 3. 10260 Whekds® RAGE Befichd frém H and

¥one of clains 0 4, wherein one of R and R2 is

ethep,  hal ogen or Cl C6 linear alkyl. 6. Use
accordl ng to anyone of clains 1 to 5 wherein one of R
and R2 is H 25 7. Use according to anyone of clains
121 Ysg aGeReing ﬁo(ﬂ%{o%q ohclaém@ =3 ?gw heegn Rsig selected from H and
N(C}E,[_dl ng to anyone of clains 1 to 7 wherein R is

and R2 is H WD 2007/125109 PCT/ EP2007/054187 34

9. Use according to anyone of clains 1 to 8 wherein R4
19 URe afcerdinfierppeansd daimsalteabeeherdinm &b, €62 at Koxy
and H. 10. Use according to anyone of clains 1 to 9
wherein R4 to R7 are H 5 11. Use according to anyone
o4, wéeaad&rcﬂng & dfyonb f elalind3B td 33 S@lefsih &b édrﬁ;sadridaﬁcﬂormula (1) is

Use according to anyone of clains 1 to
aﬂ%qtéqiﬁoméh%o"%n@&%@w?%H and 10 methyl. 13, Use

accor di ng to anyone ofi cl alrrB 1to 12 wherein mis O,

1, 2N 1 Use (:61 gto ancy ne of cl maqlto
13 vvh§; of/ ornul a Iﬁs:

from t el fdﬁi | owi ng compouhds: H 02N
H

[ PN || \[/>\N)I\/\l|/__\|©

N NN
s
c s n | " | OzN\[S i \ /

)

IN/>\H o

| ;
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02Ns I/ / ON\Y NN HNHH 02N s kf \ 02N rN> H S
NN'" N1/ HI'l / HH N HOC OO®ONSS~HNN

wW@007HRH09 O O 02N S N\ / \ OZN S\ / \ N H ~PI/Ee2007/054187

2007/ 125109 PCT/ EP2007/ 054187 35 SO 02N OH " ' ~~
CC ®NSNH",- C H\ /\ "3\ NOHH NH p\ /|
NSO\ /\ HS

ON s i N OZN\ES N O
)~ W s J?D

H
N

o 1 £ e
oS A0

5
s

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

Iz

15. Use according to anyone of claims 1 to 14, wherein the medicament is for the

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

16. Use according to any one of claims 1 to 15, 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-
Scheinker disease, Creutzfeld-Jakob disease, prion protein cerebral amyloid
angiopathy, corticobasal degeneration, frontotemporal dementia, Huntington's Disease,
AIDS associated dementia, amyotrophic lateral sclerosis, multiple sclerosis and
neurotraumatic diseases such as acute stroke, epilepsy, mood disorders such as
depression, schizophrenia and bipolar disorders, manic depressive disorder, promotion
of functional recovery post stroke, cerebral bleeding (for example, due to solitary
cerebral amyloid angiopathy), hair loss, obesity, atherosclerotic cardiovascular disease,
hypertension, polycystic ovary syndrome, syndrome X, ischaemia, brain injury,

especially traumatic brain injury, cancer, leukopenia, Down's syndrome, Lewy body
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I>NNH N Cs N N or any pharnmaceutically
acceptabl e salts, solvates and prodrugs thereof. 15.

whjs@7azaey di ng to anyone of clainms 1 to 14, wheCEBEP200NES4187

medi canent is for the 5 treatnment or profilaxis of a
di sease or condition requiri GSK-3 inhibition. 16.
Use according to any one of clains 1 to 15, wherein
the disease or condition is selected from di abetes,

gisaRAe: iHleenmalione cho8l RflMMaioay cisegses HiggRpcand hyperproliferative
B@é'ééé@%BEPNSér@Ids}é% dhandrfunedsticieney.udi ng dementi as such

as Al zheiner"'s di sease, 10 Parkinson's di sease,

progressi ve supranucl ear pal sy, subacute sclerosing

PANEBE eRBaiIng © Binki18S WHefdh tlﬁ’é’%‘i@@§@w?3ddnﬂit|6n is selected from
garkl nsoni sm pugi | |st| c.encephalitis,

EPRIMSS 8 HiseR?el §5a @WP@)? d'siﬁﬁﬁ?( eé’"%ﬁ’%’@é‘éié"md disorders.
Cer st mann- St r aussl er- Schei nker di sease,

Creut zf el d- Jakob dj sease, prion protein cerepral

Py V8% ACceiidolPatiayn 130r"‘t’ie(:%rbég%\ld'sd’é@%r?ércé’ﬁpkyﬂn is selected from
Ar-A8kRe MRehsd, FAeKIBSUn'PdisddsB! eplaboNad tbs@assrdeld Al DS
associ at ed denenti a, anyot rophl c lateral sclerosis,

mul tiple sclerosis and neurotraumatic di seases such

89. eI SInfiptiAd ofRIrh BRI Y ,asfﬂéﬂﬁ’ecﬂlhséh&gl@é f M8 125 14 or any salt
depr essi on, schi zop hrenla and golar di sorders,

At e ihpeeQdi %Sorre&é‘r‘ve Br BRevIAE Col-3 ?'P@ﬁ%llaSP%)@OQ@rf‘?fab'y as
BOSctiod fop kthibirRy @OK A addligedi ng (for exanple, due to
solitary cerebral anyloid angiopathy), hair |oss,
obesity, atherosclerotic cardiovascul ar di sease, 20

by resdrapsinarnt fqrplucyst i ¢ ovary syndrone, syndrone X,
ischaem a, brain injury, especially traumatic brain
injury, cancer, |eukopenia, Down's syndrome, Lewy body
WO 2007/ 125109 PCT/ EP208Y/ 187 3§ di sease,

i nflammati on, chronic infl]] ammgtory (i seases, cancer
and hyperproliferative segse )pla5|as and

I mmunodefi ci ency. 17. e ordiing to [cFai m 16,
wherein the disease or’condition is selgcted from 5
Al zhei mer' s di sease, diabetes, Parkinson's disease,
epi | epsy and mood di sorders. 18()Use according to
claim17, wherein the disease or condition is selected
fronwh&emhei ner' s di sease, Parkinson s di sease,

epi | eps nd npod di sorders. of a conpoun

of f ?ﬂ%/ﬁ’ 2@ ingdepg ‘%”Héd‘ﬂeﬁté é* U?'%éi haloger - 21%':3 and -
or aoy, with the PovisPihdpdigeddiengef R, @ﬁd ReRGiffarentffi@im H;
nodulat'nEZESK-S i n. bi ol ogi cal assays, preferably as

a rdddtrv 4i%Mi%iting GSK-3 activity. 20. A
conpRiyblstted PéMheagrolip consisting of:

- an indol of formula (A) bonded at position 2:

(A)

- an indol of formula (B) bonded at position 3:



10

15

20

25

I5RLO0 / N(CHR26 R2NHX () wherein R and R2
are independently selected fromH, -NO2, hal ogen,

wo Mi2/1251@F3 and - 20 ON, with the provi so thatPEL/EP®a%B054187

one of R and R2 is different fromH mis 0, 1, 2, 3,
4, 5 or 6, X is selected frorth he group consisting of:
- an indol of formula (A bonded at position 2: R3 R4
, TR N/ 6s 234R R38R 25 (A) - an indol of
forrmul a (B) bonded at position 3]° WD 2007/ 125109

PCT/ EP2007/ 054187 37 R3 R7, \ 17 R N66 Ra2b5
34R5 R4 (B and - anNV ormula (O,
bonded at position 3g,

(B)

and

- an indazol of formula (C), bonded at position 3:

wherein

R; is selected from H and C4-Cg linear alkyl;

R4, Rs, R¢ and R; are independently selected from H, C4-Cs alkyl, C4-Cs
alkoxy and halogen;

Rs is selected from H and C4-Cs alkyl,

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

21. Compound according to claim 20 wherein X is an indol of formula (A) or (B) as

defined in claim 20, bonded respectively at positions 2 or 3.

22. Compound according to claim 20 wherein X is an indazol of formula (C) as defined

in claim 20, bonded at position 3.

23. Compound according to anyone of claims 20 to 22, wherein one of Ry and R, is H,

NO, or halogen.

24. Compound according to anyone of claims 20 to 23 wherein one of Ry and R; is H.
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\'17R N66 2N/ 5 34R5 R4 (C wherein R3

is selected fromH and C1-C6 linear alkyl; 10 R4, R5,
w@e00anes1Ry are i ndependently sel ected from H, EIF/E82007/054187

al kyl, Cl1-C6 al koxy and hal ogen; R8 is selected from

H and C1-C6 al kyl, or any phaﬁ;raceuti cally acceptabl e

salts, solvates and prodrugs ereof . 15 21. Conpound

accordl ng to claim?20 wherein X is an indol of formla

g ) ijp((qgr)d aceordingk forayone, ot Flaims %Q)to BbMdeeein one of Ry and R, is —

Nespectively at positions 2 or 3. 22. Conpound

according to claim20 wherein X is an indazol of

formula (C) as defined in claim 20, bonded at

POCEdrhouind-acdrdihd-to ERYIHRWTEIRAS 20 € D8] WHRrédRYQME-ND, and R, is H.

cl ai rrs&gjo to 22%§Where| n one of R gﬁd R2 |§QH 2 ?

or hal ogen. 24. Conpound accordi ng to anyone of cI ai s

29, tomp3uMi&lcebidiN® @hybhe ANCLIdhsi 30 Ho 285wM&ein R, to R, are

2007/ 125109 PCT/ EP2007/ 654187 38 25. Conpound

ineepRieAty ?‘%Je%{?’l‘;/fiﬂ'é‘ GrCatlkPy@nddit o 24 wherein one of

R and R2 is - NO&2. 26. Conpound according to anyone

of clalrrs 20 to 25, wherein R, is -NO2 and R is H 5

%?ﬁﬁ’é‘ar?&c%{éﬁ‘grt%ﬁﬁ“%“ﬁﬁ%%&&Rz:?rélh'ns 20 to 26,

vvher ein R4 to RY are |ndependently sel ected from

Cl-C6 al koxy and H. ound_according to cl ai

A ATRPYRA Q%OW%HO@WMO”G S?E)C'Q@‘S Dot eRRie Heds ﬁe}e?ted from H

anymeeynf clains 20 to 28, wherein R3 is selected from

H and nethyl. 30. Conmpound according to anyone of

clainse 20 to 29, wherein RB is selected fromH 15 and

B@.td?(\’rhpound according to anyone of claims 20 to 29, wherein Rg is selected from H

and methyl.
31. Compound according to anyone of claims 20 to 30, wherein mis 0, 1, 2 or 3.

32. Compound according to claim 20, selected from the following compounds:

QN[}\HJ\/\m °2N[:/>\Njul/i\|©
"I A O AN
Ok COOAD

L JJD



31. Conmpound according to anyone of clains 20 to 30,
wherein mis 0, 1, 2 or 3. 32. Conpound according to
wa@bk@rmaA0y sel ected fromthe foll owi ng conmpounBGT/EPL007/054187
02Ns ONO2N S/ ON\ I//\-NNNNHSN 02N S 02N
rN>HHI |/ N' NkflOHN?S(ﬁH N HOC OONSS
~HNN HN OO ON\ / \ N\/\OpNSHNH~
NV\D2007/125109 PCT/EP2007/054187 39 S0 02N, OH"

-~ C NS NH OzN\[>;
Ty T

or any pharmaceutically acceptable salts, solvates and prodrugs thereof.

/

Iz

33. Compound according to any one of claims 20 to 30 for use as a medicament.

34. A pharmaceutical composition, comprising at least one compound of formula (I} as

defined in any of claims 20 to 32 or a pharmaceutically acceptable salt, prodrug or

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

10 35. A process for the preparation of a compound of formula (1) as defined in any of

claims 20 to 32, comprising coupling an indazolyl- or indolyl-acid of formula (Il} and

(1), respectively:

O
)L i

Ra (CHyz  OH Ra )k

Rs S Rs (CHyn
/N R

Ré N\ R¢ N\ ’

R, Rs R, Rj

ay (I11)

wherein
15 R; is selected from H and C4-Cg linear alkyl;

R4, Rs, Rs and R; are independently selected from H, C4-C¢ alkyl, C4-Cg alkoxy

and halogen;
Rs is selected from H and C4-Cs alkyl, and
mis 0,1, 2,3,4,5o0r6;

20 with a thiazol of formula (IV):



.- C HV/ V" N N\ ONor any pharmaceutically

acceptabl e salts, solvates and prodrugs thereof. 33.
w@eoupaesio accordi ng to any one of clains 20 t oPGDEPDNT/054187

use as a nedicanment. 5 34. A pharnaceuti cal

conposi tion, conprising at Ieﬁ)st one conpound of

formula (I) as defined in any of clains 20 to 32 or a

pharmaceutically accept abke salt, prodrug or solvate

thereof, and a pharnmaceutit Saccept abl e carrier,
adj uvant or vehicle. 10 35. pr ,for the
preparation of a conpound o la (1) as defined in

any of «clains 20 to 32, Bonprising coupling an

i ndazol yl - or indolyl-acid of f(| mula (11) and (I11),
respectively: OO R4 (CH2)mOH R4 R5 R5 (CH2)m OH R6

N R6 WheminRR rad Rz arg indepenhdgntly |splecigleffram i, 1 Or3halagen, -NH,, -
sel ecgpdahd XN, hittHe Glovidd that iR Mastbie/br R Rhd I@ﬁs dfféréi from H.
R7 are 1 ndependently selected fromH, Cl-Co6 alkyl,

Cl-C6 al koxy and halogen; R8 is selected fromH and

Cl-C6 alkyl, and mis O, 1, 2, 3, 4, 5 or 6; 20 with

a thiazol of formula (1V): WO 2007/125109

PCT/ EP2007/ 054187 40 R, S NH2 z NR (IV) wherein R

and R2 are independently selected fromH, -NO2,

hal ogen, -NH2, - CF3 and -CN, with the proviso that at

| east one of R, and R2 is different fromH.



