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WD 20081046919PCT/ EP2007/ 061231 1 HETEROCYCLI C
COMPOUNDS AND THEI R USE AS GLYCOGEN SYNTHASE Kl NASE 3

wo MikBleDERS Techni cal Field 5The present i nvengdORP2007/061231

relates to novel urea conpounds which are useful for

i nhi biting glycogen synthase kinase 3 (GSK-3), nethods
AETEROAYCLTE SOPIINDS ARFPPREIR USE ARERYTGENTS
conmpounds, and met hods of treatnent using the
syMiolASEE KIBASEB dNHEBIGOR®e | nventi on 10d ycogen

synt hase ki nase-3 (GSK-3) is a serine/threoni ne kinase
encoded by two isofornms, GSK-3a and GSK-3p with

nol ecul ar wei ghts of 51 and 47 kDa, respectively.
Toasacalaeg 97% sequence simlarity in their Kkinase
Catalytir c donmai ns. The GSK-3a isof orm has an extended
ol yrRenh - | . i .

o ” G Broent WySRLEh itesplop PLINEL 0L YRIcAste usel
o infobisihy ghyaolgea syBthasierionass d (GBKeB}), methbds of making the
ki nase domain. This vari.ant had a reduced actiyvit
QMBS Fomtasiioss SHiaghe, ME ety frd Mg of
fEAMBAtRRINPIMG dotpslinds. al | mammalians thus far with

hi gh honol ogy in the kinase domain. Both isoforns are

IO d in manmal i an tissues, includin
BALAUOLAU SRR ﬁgi cal GSK-3 inhibitors are not °

bl } . | . . . . ; f . .
o GyeaRE) SRSl (OSPES) §'a i ahg e
sRtcdErl by tWo Mofdrers BSKB0ma BHsBpviitamolddularseights of 51
initially identified as an enz%/me able to

phd 4Hda;Irasreciivelynd hese iSRRI { Yogeptiegen siyiamiydetheir kinase

ShBRTAUEIINS. e %g&ﬁ?@j&hﬁ}%sﬁf%ﬁﬁe& B1y¥8 s ity N-terminal
{2k P BPREY Vi of BERIPHAY 15ddh ideneRéd (HgTeddtrt at ~15% of

are also found to be hyperphosphorylated in
talh wiither 13 adiiseask iandrtiwithietrer kinasedpeain.ekhis variant had a

e Bt e Pl okl RSl elobke e B ool g9 pton.
BAs fheRNiInICRaRRAaldhtthtBifsr Wit hight heoksay ifetH Rihese domain.

some of the effects of neurotrophic factors. Moreover,

BatsishiaryisaredpiquioushosassEbiPaTA EPRa @y tesLesinglusing the

@@?ﬁﬁ‘éh@%@%ﬂ ﬁé$r§;§hémggb}(t§gsa%{boﬁ&%blg 6 ¥Liktiver)¥nhivit one of

tHe igofoiringi | at i on dependent prot easone pat hway.

Therefore it appears that inhibition of GSK-30 _

acti G‘MBF‘E)Ya 5V b pdrfart@8icah R BbAtr8Icdfindétayolidii s et éntiation
evidence that” | ithium an unconpetitive inhibitor 5 of
assaoyivainh arasdanitinby idendifjed @sian émzysuerabledidgirosphdrydate and

B g e Bk S aienb AR b LS G gt b 2p
: : .
g,fgg .@w&ﬁ%ﬁgﬁ?ﬁﬁ kma%eppgéw C aha9f® tﬁgfbh@sﬁpﬁoﬁﬁates tau

er studi have shown t
praieml iniepitopes et ese G5iG-Bpnddo beitypegpitbsphoryateddn Mizheimer's
Egos horﬁl.ati on. regver, this hyperphosphoryl ation

¢ BNddn SRuerdh '6Ri c effects of I3-anyloid are

bl ocked bY‘ [ithiumchloride and by a GSK-313 ,
Interestingly, protein kinase B (AKT) phosphorylation of GSK-3p results in

a loss of kinase activity, and it has been proposed that this inhibition may
mediate some of the effects of neurotrophic factors. Moreover, phosphorylation
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anti sense nRNA. These observations taken together
suggest that GSK-3p may be the Iink between the two

worzjosn4gad hol ogi cal processes in Al zhei ner's dPGEBRE®D7/061231

abnormal APP (Amyloid Precursor Protein) processing
and tau protein hyperphosphorylation. 15These

L t ' | q .
P SR Py BRPEINBGRR el ) bR R RS in s
degiadation by amubigeitinilaamespenalent peotaeswrop gattolagi cal
consequences and the cognitive and attention deficits
assOoThéfefsteVit b rs NeatTRRbRioh SFAASK-3Ractivety Imayp ré¥unen
acute and chroni c neurodegenerative di seasés. These
newiotrephichastivily eThese is ieridesge that |ithikiri, @eamagmpetitive inhibitor

tauo at hi front ot enpor opari e

GolroRe R et ER8 B lioches o saft ModRROARE 85 Blsdncrease
ﬁélﬁ’r%§¥5§ur‘(/ﬁ/a$ Qﬁfo@@%%é%d&t@bﬁﬁf sﬁﬂﬂvéltfé‘@tbréj%@f‘éé Bcl-2 and the
i ncl udi ng vascul ar denentia; acute stroke and others
thhéhitien dtthiergxpression ok petapeptatiefagiorasuchl eatrH3 @angBax.
age rel ated macul ar degeneration); brain and spinal
cor dFuntiaenEtudqeemavbes‘rmlwmmm Bpﬁhﬂo&smcwwsesﬁfan(mﬁe@ctuvuty and
and 25 gl auc al so have utility in
H\’eorPFQé'&tpH@ﬁPthMaé’PﬁeMOd@@@is@%S BYRErPRSSPh@Hlatiag uﬁsl well as the

AEBRIEE LS ARATES IR BRESbNed BT RARRI AR FRILS 2 GSk-3p

epressive | 'Z0 renla opecl a; cance
SHGdenze r’ﬁRﬁ@SWHé%@Qﬂfsen@bn§ﬁ§lkén Rf@ie'thér@t@g@@f ©ah BK-3p may
thyroid cancer, T or B-cell |eukema and several
be the link hqﬁymn the twonpaer patplogical processes in Alzheimer's

dpeer e APPLPRALPH Ertulsqr Rraih LmoGRRs A edad protei

ppssrphbsphiatplaibhors is given in "d ykogen Synthase
Kinase 3 (GDK-3) and its inhibitors: Drug D scovery
and Peysd @%@ﬂhénta%bfsrv&%rﬁé Me7ca®d tHt coﬁ%u‘h@éi&hlch
John Wley and Sons, 2006. 5B. Barth et al. (Antiviral
Diodiade thye @%éﬁtadheﬂ)amay'ﬁ(r@ apdieaton I?Utbleﬁl%)trrm of thse
ubs
B?‘r‘ro&é% '§a'£%ﬂsﬁﬂ“%??€eﬁ1§%‘§<£{}eeﬁ%'%veoﬂ%%aV&ﬁ”%fH‘ deficits
§§ﬁdﬂéteé%tmmzhbhﬁ’ér% &%eé@é/ aks WElY 85 Dendr %€ Bh@cAfshic
ey al so descri be several

pwrogl&genqa@vaduﬁe[aﬁem beesoivglusisi, hubasH)otdineitedolei: Rgrkinson's

iBBHSE phepaRicd et d Tl loRsdia! G5 TBRLS  GRucdbtEl Y

degénaraney PigrEidisdeez ptcyrédsdié Supidpeiirex paky) and e

one,

dementia inciuding VRS BhEemeNter aque istiake andigtparssTanatis
RS D DRI AT 5 9, 0B 9 T MRy aLsegspelen)

Blfd)m ané spiat bbm ma&nanpenphmrm@la‘bpamies retinopathies and
&@94 b] [ 1, 5] benzoxazepi n-5(6H) - one, 3-chl oro- 8-
%Wpyrl dazi no[ 3, 4-b] [ 1, 5] benzoxazepi n- 5( 6H) - one
and 3-chl oro-8, 10-
15di GSthIB pyay daeineyBaritin]ia,tae Eb]epimsmb@frtztb%d@pas\e$§mm as:

i,nisch et Phar.m

k}gﬁr}ﬁw{gge%@@k'?g@e ezssan%%?Q e&?F?O[? rosis; manlc /' d8pressive

Myesslathiyoparaa;3aldpelib lealdeed s0uiaas Bréast(c@Hte@M%-small cell
bei ng unsubstituted at the nit rogen as inter nedi ates

luRgtGRECIBORYEh Hareidgrancee ter Becglidadkergianard ggyeral virus- induced
Hﬁ‘ﬁér‘é?‘t ives, namely 3-chl oropyridazi nobenzo[ 3, 4-Db] -
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20[ 1, 5] benzoxazepi n- 5( 6H) - one,
3, 8-di chl oropyri dazi no[ 3, 4-b] [ 1, 5] benzoxazepi n-

wo b@dkih4cone, PCT/EP2007/061231

3-chl oro- 8- et hyl pyri dazi nof 3, 4-b] [ 1, 5] benzoxazepi n- 5(
6H) - one and 3-chl oro-9- net hyl pyri dazi no

[ 3, 4aBE]iEwad b ey sare RidktiBhS His B g%péutlc%dte@ﬁal%hd itsJpossible
Med. Chem 2004, 47, 4627-4630 escrib

mlhulizﬂtqrs s @den in "Glykogen Synthase Kinase 3 (GDK-3) and its inhibitors:

azi nobenz 1 SJbe zpxazepi n- 5- ongs I,ch
B0 DRERNRRERTE Deygiope s, REar SERAEE fiallfafibr 16 wiey
Qg@goﬁsl pooainor t her apy. They al so descri be several
pyri dazi nobenzo[ 3, 4- b] [ 1, 5] benzoxazepi n- 5( 6H) - ones

265%3?5%?? éAhﬁﬁré}tcHé?ﬁus&ytsr eaemoiSeraply & @5 H 62300-312)
desdribeos-ahet Bybsiifutedaniridag®ofB, 814, Spberxazapapdonesewrhich

RielSetas mygiors eIVl Fehn Hapairibale oSS Ao HRREMe
é«@\%]ral %id&?&{@&%]&ﬂ%féﬁkbﬁaiaﬁ%(&#) -8nes being unsubstituted at

hl oro-8-nitro
;rpggly ep datermef @tes, wiamely pyedaziae 324 -pilh b enwoxazewn-

S0t cHonehgdahodetaals 4Rk SRk Rer A6 hone

B8&hiurovs- dﬁlu@@clsmelmttg/riwbzmb[mdﬂlh%]beht&a@gtﬁrr%@H) -one,
activit in particul ar conpounds whi ch have an
31%"!5&%?’%73”5)"@%’ﬂqaﬁ'@%{3é‘nbﬂ%nglbﬁ‘?roéﬁ%ﬁ%15&@nm -A08, Jnchloro-9-

et \)Hen¥| faz an@/‘:‘o'rbY[ﬁ Bgﬁzediéa‘i%moé(gﬂ W@Séﬁld)@%f or

rapeutl ct of a | Sease
meBtis® pysidatino3yb] [GHb& xaze pini-5(6H) @mpearica8ichiarb-8,10-

eur egener.ative e res eC|f al | t he
A By B P oRs o h vl SloRpeORRE RSBl R acti ve
i ngredi ent. of a conposition that enabl es pr event

and/ &r Heinigeehel- ghrchoPhatir odegemdyiad Gee 2000 6333 237 -240)
83 RN ERNS6BL0 1 (?]%eﬁiox%éprﬁ%(@”)%n’églt)élrﬁlggund

pro mis éol roviding a’heteroc
unmlndedfatlthreang@geneds ihtermeldéatés )n (hehsyndlyediobf the' i n

t he nonogyclic, r fornul on . t of

F NG stlsfh Bt ety SN bRe A7 haRerara 4oy

(1t ﬂ%bﬁio%‘ze'ﬁmYSgﬁl-@nor(eq@ 8. o@éhldr‘obgﬂdé)in??o[)ﬁé?(-b] [t Benzoxazepin-
st'ereol soners, prodrugs and/ or physi ol ogi cal'ly

5@Hrene B-auow-&ddethiypyridarine[3, 4 [d ] bentaxazepin-5(6H)-one and

3-chloro-9-methylpyridazino [3,4-b][1,5]benzoxazepin-5(6H)-one.
I. Ott et al. (J. Med. Chem. 2004, 47, 4627-4630) describe 6-alkyl

substituted pyridazinobenzo[3,4-b][1,5]benzoxazepin-5-ones which are useful
as Multidrug-Resistance Modulating agents in tumor therapy. They also
describe several pyridazinobenzo[3,4-b][1,5]benzoxazepin-5(6H)-ones being
unsubstituted at the nitrogen as intermediates, e.g. 3-chloro-9-
trifluoromethylpyridazino[3,4-b][1,5]benzoxazepin-5(6H)-one.

G. Heinisch et al. (Arch. Pharm. Pharm. Med. Chem. 1997, 330, S. 29-34
and Heterocycles 1997, 45, 673-682) describe inter alia 3-chloro-8-nitro-11-
propyl-pyridazino[3,4-b][1,5]benzodiazipin-5-one.
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Ai's selected fromthe group consisting of CH2, NH,
N-Cl- C4- al kyl, N-hal ogenated (preferably

wo booswigad ed) - G - C4- al kyl and 20CRALRA2, with RAYEPI07/061231

RA2 i ndependently of one anpther are selected fromthe
group consisting of H Cl-C2-al kyl, hal ogenated
(preferably fluorinated) Cl-C2-al kyl, NH2 and OH,
preferably RA1 and RA2 independently of one another

he group consisting of H,
4l i 'h enated (preferably fluorinated)

zooé:f'a%eé@&e%ﬂ%@%%%%x%@mwt%°¥ e comRAUDgs e

FHodURAS the BB 1B Rtigid iffPArticuildreidmboutidshahies eR&E e inhibitory

(preferably fluorinated) nethyl, nore preferably RAl
aciivitRah GSK-Bpaopevitiemthys afe usedulaasoarn ectiseingeedient ofam

eTaPsRaR i IRy Bl Fiatmo i gitn et ok sease caused by
HpSGREA) @S‘I’('C?,B é’éﬂvﬁ%éb%lk cﬁﬂe%%cgéqéﬁe?éﬂ\ﬁehﬁggné%?g More

consi sti ng X3is selected fr
gpecificatiyntiesgoalgs tof proMideORY edicdmgourds usBful 46 ssmaktive
X7ar ndependent f each ot her sel ect fromthe
rerSenl SR EoTPH s et SIS v ioRShGoy tfedpentor
Hé@r‘bblé@ehé‘r%‘tuvé‘duée%%é& stgR a%fAI%‘Heln’?@’s diseaget ) (5, A

and X771s N, preferably with the proviso that at | east

X1 f

and_Sa P AYaNahg e pedtiem' S solid Bfprolidina &

eetehoaydie coswoncted the gemefat farfgda (ip (thersymhdl ng" of the
[tin

C, CH CR3 N
SionShycipamaral fobsLEtl s By il ROmBeERy Syotag 3Btng

BESHTs InoScHeMicAEhEaRRY hyAl resulting in a
%%r;enbe?end ri ngCC; or ngtl'f)‘% Y6 = C then Y5 and Y6

can form toget her W|ththe5 \épr 6-menbered ring C a
fused cyclic ring having 5- $ing menbers

including Y5 and Y6 as ring n@eﬂ@’ éh conpri sing
C-atons as ring nenbers %T\l a?ﬂ of a C-atomring

nmenber can contain 0, 1, 2 3 het eroatom ri ng
menber s bei ng |nd ndent y&?@of each ot her sel ected

fromthe group co stln of 0 and S, where the
fused ring systegﬁ tituted with 1, 2 or 3
resi dues R3 indep bIentIy ?F'Q%;h ot her having a

meani ng as defi ned(hel
(1

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein

A is selected from the group consisting of CHz, NH, N-C4-Cy4-
alkyl, N-halogenated (preferably fluorinated)-C4-C4-alkyl and
CRa'RA?, with Ra' and Ra? independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-C2-alkyl, NH, and
OH, preferably Ra' and Ra? independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-C2-alkyl, NH, and OH
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preferably with the proviso that at |east one of Y3,
Y4, Y5 and Y6 is N, in 30particular with the proviso

wo bag/osado1d east Y4 of the group consisting of Y&cT/EPzhn7/061231

Y5 and Y6 is N and especialdy wherein Y4 is N and the

noi eties Y3, Y5 and Y6 are CH or CR3; is the nunber of
residues R3 an\ﬁ’/lthﬁhéﬁcﬁﬁé&%a& 5PBa3t ohe of RaBafd Ratis rhéthyl or
t he nunmber of residues is selected from 1

2; is the nunblealogewtesh(ﬁtﬁerabiy ﬁwun&te@)ermthyédnowa)pneferably

0, 1, 2, 3 or 1 ar hdependent | f .each other
"ndependent Ly 5 SHERN CREIRPEREI Ul EER AR HScred from
group consisti g g?rBuNd%nsiélhh@of Hretaykedd hAbg&mate&tbreferably
=0, G -C6-al koxy, - C6- hal oal koxy, hal ogen,

G - C4-al kyl, @mematw C2- CA- al kenyl,

hal ogenat ed (preferably fluorinated) Cl-C4-al kyI

hal o¥&reade¥’ (par@fledabevydentlycnﬁea@heﬂmercsalemedyu:br@éh«grqup
hal ogenat ed (pr efer abl%fcf;ﬁbug%na ) C2-C4-al kenyl ,
fornyl, G- C6- & | -al kyl - NR3Rb and an
arongiic radica ich is selected fromthe gso
consRst i ng of ﬁrﬁéﬂﬁﬁteﬁ?f e oL RS RHRH & Gl G an

C boupd heteroaromatic radical, conprising 1 nitro

at onXaX’s ¥n@nfefrber Q{ﬁdn@epqwde@tlm,ofgapn,omﬁ.:rrselected Fom the

het er oat ons, |ndepey8[]& Cﬁrng% 'ﬁﬁ g:bt?-?r&lgj d‘N]d N,

as rlng menber s |tute

T WP Ereisd MR o BaSThla 8RS X7 AP REERe, t%né fis N

hal Oglféfera wrﬂh tHeBp aivksd thabat ré@gnx! @ﬂtf‘(elfljr@ﬁﬁroaiﬁbbétmg of X',
quor ) -aI NRaRb; or for m= 2 or 3 two

of a?f XZs )éne?(e) @BQrXf'%antoget her a fused 5- or
6-nmenpered al i phatic cyclic ring which may contain 1
or 2YhefeNSanent as arerigdepersiendy oéeach othdrrsehected from the

group consisting of N_ 0 and.

Jubstituted vith 1. Soup SsTnGRle e 6B AfcNepspiting in
of each other havi n%-mm@éheagnr%ec,d@ff oneaf ¥boyey> AN Y is
20081046919PCT/ EP2007/ 061231 7 Ri al s independently of

each ot her and i ndegeaitiehieyorigiging bo@mbﬁﬁlﬁﬁf‘elts two neighbour
sel ected fromthe gr 5 _
G - 06- al kyl | i é)tgf?] %Eﬁ‘tlﬁbﬁ%i%%&%ﬁr}mg C; or with Y* =
hal ogenat ed (pr ef er a‘bq y iherﬁwarudENf c@n féﬁn addether with the 5-
hal ogenat ed (preferably 5fl uori nated

C3- C6- cycl oal kyl, ha®" m%ﬁfé%reépfm@raafyrS?df%'dﬁ?%héwg5 or
Cl- C6- al koxy, NRaRb, l 5] 6l -

pi peridin-1-yl, norp 0l |dnlqlz?ﬂ§/t%ergrl1dc ﬁ@'ﬁggﬁ pag‘,ﬂl %é/limsg/l ,

a phenyl group or amembees aod Sompriséign€rdiemsdcasCimg oednbers

het eroaromati c radi cal co I‘ISI 1 10ni trogen atom
fing menber and 0, 10 BSEALST AN i WegHemen contain 0, 1,

i ndependent |y sel eCt'Egr Brh%'?@r@atoﬁl #Rg Memderd beilg independently
menber s, wherein phe Ty and the hetéroaromatic adical

are, i ndependent ly o mmtbemwlect@dg‘mﬁhe gt mnsnstlng of
substituted by 1, 2

hal ogen, 15cyano, ’N(Q aa{]di§1w ﬁ@ﬁa‘zﬁ‘é fﬁg?@@tg&yé 5?83?

fluorinated) G - CA- adupstitutéd with-BIKexy r@éidué@Réwweﬁdenuy

(preferably fluorinated) Cl-C4-alkoxy;
of each other having a meaning as defined below;

preferably with the proviso that at least one of Y3, Y#, Y>and Y®is N, in

particular with the proviso that at least Y* of the group consisting of Y?, Y#,
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Ra, Rbare independently selected fromthe group
consisting of H G -C4-al kyl, hal ogenated (preferably

wo bossnigas ed) Ci - C4-al kyl 20and Cl- C4- al koxy OPCTYEN2007/061231

form together with the nitgogen atomto which there
bound, a 4-, 5-, 6- or 7-nenbered saturated or

unsats %%6\@5 |§|‘N‘§h§re%9¥6||a“§ whieRéin Y#15 MaR@he Afdidties Y3, Y® and

furth het er oat Qm sel ected fromthe group consisting
of 0Y sr@ﬁ?dinr@aa ring menber; 25R4is selected from
the group consisting of H Cl- C4 al kyl, and
hal ogenat ed ( piseéhemabiberfdf uesidnes Eﬁ)andns@éte@técyfromo 1,2,3
Thus, the presen}l i nvention relates to conpounds of
the formila | defined herein and in the clalms to
the stereoi soners, prodrugs and/or ,physiol ogi cal |l y
tol efht ed aci diSdBaiINUMREr QAres P%Re@fnd is ggjected from 0, 1 or 2;
20081046919PCT/ EP2007/ 061231 ther1eby formpart of an
aron@tic Dbi cycls|tbernurr@pefy>§tr@$idu©$1a Sndrig selectedl omnd 1, 2, 3
as ring rrenbergr poi nted out above, n is the nunber
of residues R3; %nls the nunber of residues R2 and o

a skilled

nb f id Thus
w1 1 RE REDOTT Bl Aghenienyar sbetian AmbincBpeRiibaRof each

noi eties Y3, YdecufertedelEctdh i@ ﬁfeeg@UB?Co%%Tsﬁlﬁ?QﬂWZ,
to the integer n. Likewise, a skilled person w

readi |y apprecNH6;-Cotalkylt NR*RUBUr =6% GiHoselkany <Ci-65-
X, X2 and X3 n
m and t hat th\gﬁﬂ(éﬂlrh(g?(y’oqalgﬁ%@gé\‘r@f‘%ﬂ? gscé(g' %gloa%?%-m-

and ) (whi ch arélk@qﬁlhémgéﬁéu@@lq@sefémmﬂuom:ﬁl@r09104 -alkyl,
10According to a further aspect of the prese

i nvent i on, a h@@'@%&@f@ﬂl(@@@'ﬁﬁ%ﬂﬂléormat@%)ecg&ﬂléwoa'ky'
formil a (1) (tpgosuRal (o3ioldby o8y EL e AR Gbrm),

formula (I) is on part nurrberl
represents no Ch@yalkylcabaniyhng bys- ambeRfRBaMGﬁ& LoR(c

(RL)oA X4 X radical Ar, which is selected from the group consisting of
phenyl and a 5- or 6-membered N- or C-bound
heteroaromatic radical, comprising 1 nitrogen atom as ring
member and 0, 1, 2 or 3 further heteroatoms, independently
selected from O, S and N, as ring members, wherein Ar is

unsubstituted or carries one or two radicals R““;

R? is independently of its occurrence selected from the group
consisting of halogen, CN, C¢-Cs-alkyl, halogenated
(preferably fluorinated) C1-Ce-alkyl, NR?R®; or for m = 2 or 3
two of R? at X? and X® can form together a fused 5- or
6-membered aliphatic cyclic ring which may contain 1 or 2
heteroatoms as ring members selected from the group
consisting of N, O and S and which can be substituted with
1, 2 or 3 residues R® independently of each other having a

meaning as defined above;



10

15

20

25

30

--(R )mxf"-X2 15t he stereoisoners, prodrugs and/or
physiologically tolerated acid addition salts thereof

w@EL®spIPyd ded, wherein Ais selected fromthe growpr2007/061231

consi sting of CH2, NH, N ClrC4- alkyl,
N- hal ogenat ed(preferably fluorinated)-C -C4al kyl and

CRAIRAZ , Wi t hishasehdaivly ot daeR e dnd |ﬂHe98ﬁdé¥ﬁ®t6ﬁfs

are 20sel ect ed fromthe group consi sting of H,
Cl- C2- al kyl, hatagereest!¢gied fromatig/gfoupaansistiog)of halogen,

“ndependent |y 1 CorinGeRisrorRiTols SeradiPaahaipgenated

group consi sti fgefekratiy fiGdricated) KylGs-SiRl088 bﬂdted referabl
(preferablyfl%rlnaﬂtnzd rfaed) S G Y Bergenited (preferably

k
P oy oal s | Hsorinae@us s Corclomlkgh Hetebaorod Soeearmbly

or el orabl v W SO ETaubeCH e DB Rob ZE T, 4R -1y

RA2 are i ndepepgresiidiry-10fl, pupenamo’r e merpheliri-ady fanam t he
group consi sting of nethyl and hal o enat ed Igpreferabl
fl uori nat ed) n'%‘?’ﬁ‘?P‘pef@Irb1N‘ SRPY! §é‘i’%%a ermatiqe- or

group consistig

the group conS| stl ng ofd %ﬁ%ﬁg‘q}% o?@br%aﬁ(g rﬁ(%gl%dcn'i&rgmg 1
X7ar e i ndependeitrioggn @toraashring hmemiser] st @d1,f2 on3 furéher
group consisting of C, and N, w th r ov

that at |east %t@rfeﬁtosﬁf m%per;@ntlxéelg@eé em §m§ *5@3 ﬁls

N, 10Y3, Y4, Yﬁn@mbrk(@arsewr@fﬂaﬁ%@ﬁp|térw ﬂhfe w&erba%m%hc

sel ected from the roup consi sting
N resul ting i nragli @ﬁemed@@errd@i@lycof e@ch@hf@eroﬂntw)stwted or

Y5 and Y6 is par fthe r i n bu its
two nei ghbour P\ Ut?gwl %g”g r@aa ¢ Eqpﬁ%oeﬁpwgh%ogen
Ort\#:ﬂ Yg = 1&éno; Gr-ChamylYharstndfed @iefepatly flOBRhSRH)
W e 5-

C+-Cs-alkyl, C4-Cys-alkoxy and halogenated (preferably

fluorinated) C4-C4-alkoxy;

R? R® are independently selected from the group consisting of H,
C1-Cs-alkyl, halogenated (preferably fluorinated) C1-Cas-alkyl
and C4-Cs-alkoxy or may form, together with the nitrogen
atom to which there bound, a 4-, 5-, 6- or 7-membered
saturated or unsaturated N-heterocyclic ring, which may
carry 1 further heteroatom selected from the group

consisting of O, S and N as a ring member;

R* is selected from the group consisting of H, C4-C4-alkyl, and

halogenated (preferably fluorinated) C1-Cs-alkyl.

Thus, the present invention relates to compounds of the formula | as
defined herein and in the claims, to the stereoisomers, prodrugs and/or

physiologically tolerated acid addition salts thereof.

For the purpose of the invention, in the general formula (1) the ring atoms
X® and X° are connected by a double bound (symbolized by ".." or "=") to
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or 6-nmenbered ring C a fused cyclic ring having 5- or
6- ring nenbers including Y5 and Y6 as ring nenbers

warmsoeypy i Sing C-atons as ring nenbers or i nseepgrmH7/661231

C-atomring nmenber 0, 1, 2 or 3 20heteroatomring

menbers bei ng i ndependently of each other sel ected

{HePEh RO5 A1 B gﬁ%%r%tiaaic%né\hngs nﬁe?]rvé?ﬁf@ &R atoms as
fused ring systemcan be substitUted wth 1, or 3
riegimRmeke®™3 i ndependently of each other having a

meani ng as defined bel ow, 25preferably with the

pr ovAs poirtiad oat abeestn isrthe sfuntBer of4esitiGesRd, MBisitse Number of

O R AT A
RSRAG] Et'é/ci%eﬂ%t fhe" ﬁuhl%eNo@ﬂﬂ)sbnﬁoié%@tYp,le‘gﬂ\ﬁ& an®Y&@Mich

Y6 are, or CR3: . . . t he nunber
afe Cd31 cureesRBhdsrid the indegercn.ddkéwism 9 skilled persorsddl readily

WO 20081046919PCT/ EP2007/ 061231.. 10ui S h f

PR AE BT R b o oRe Ml didox XA RV FRRh g c-R°

boriesorefs tbesé thiegeh andlthas tisehesibed of tHogetnoibtied X*3X3, X8,
- 5 10 15 Rl, R3 are independently of each other

or 4

and X' wduge AcR ht Ry Coresp@fisdedne irtager 8el ect ed from t he
group consisting of NH2, NH Cl-C6-al kyl, NRaRb, OH,

=0, Ateading tooxfurthet -aspectrafltbalpkesent imalintigana heterocyclic

Ci - C4-al k C3-Cr7-cycl pa |, C2-CA- Al kenyl o
ComBpnRASLeFERarALBEHRE U] b svEbE B8 Ryanasyelig fing of
fdriteird U?Is&ﬂwl@a@%f@héﬂmﬁberﬁwg@w{em and represents no chemical
G - C6-al kyl carbonyl, G -C6- al kyl -NRaRb and an

aeanid ky Heelf)cal Ar, which is selected fromthe group
consi sting of phenyl and a 5- or 6-nmenbered N or
C-bound heteroaronatic radical, vt rising 1 nitrogen
atom as ring menber and 0, 1Y|2.0 %R:f urt her

het er oat ons, i ndependent Ri_s QLEGd fromO, S and N,

as ring nenbers, wherein ArNis Mnsubstituted or

carries one or two r,adical sJ\RZi s independently of its
occurrence sel ect e for om fhe roup consisting of

hal ogen, CN, C1- C6-akKkyl gori nated G -C6- al kyl,
NRaRb; 20Rl ai s indegendgnt|{_gk*each ot her and
i ndependent |y of it~ r&nce Sel ected fromthe

group consisting of hal ogén, G -GC6-al kyll),
C3- C6-cycl oal kyl, Ci -C6-al koxy, fluorinated
G - Ohreadtendoisdrherst pradregs 68406 physibgjidallly, toleratediatat addition
Cl- C6-, al ko%a/, NRaRh é ziridinyl, azetidin-1-yl,
pyr r A SNRrEONAre PARRHS. WReNSIN -y mor phol i n-4-y1 and
hom)Ri peridin-1-yl, a o

is selected from the group consisting of CHz, NH, N-C4-Cy4-
alkyl, N-halogenated(preferably fluorinated)-C+-C4-alkyl and
CRa'RA?, with Ra' and Ra? independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-C2-alkyl, NH, and
OH, preferably Ra' and Ra? independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-C2-alkyl, NH, and OH
with the proviso that at least one of Ra' and Ra?is methyl or

halogenated (preferably fluorinated) methyl, more preferably
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phenyl group or an aromatic 5- or 6-nenbered C- bound
het eroaromatic radical conprising 1 nitrogen atom as

wo posgor@nber and 0, 1, 2 or 3 further heteroat BOHEP2007/061231

i ndependently selected fromO, S and N, as ring
menber s, vvherei n phenyl 30and the heteroaromatic

radi cal are, QWﬂﬁméﬂeyln%%@r?(Téhtlgtd?%’ne another selected from

unsubstltuted or substituted radi cal s
WO 2008104691911he1§4r[92@0m(36ng@i rmelhﬂear@cmaidgemaiad (preferably

hal ogen, cyano al kyl ., fluorinated Cl-C4- al kyl,
C -C4-al koxy a %%Orfr]a\?l% WS Cl-4-al koxy; 5 W Rb are

md&endently smect ed fromthe group consisting of H,

al kyl rinated G -C4-al kyl and Cl-C4-al koxy

or y form together with the nitrogen atomto I C
ther§ bound, aiSgeleded from Hie groppRESIENG & (it el éf‘d N;
unsat yrated N-heterocyclic ring, which may carry 1
furtKer het er oistseiecied Forethe gronptasasistiogwf €dhend GRY

of 0, Sand N as a ring nmenber; 10R4is selected from

t he ¥f,0(p X&ansli Xt i ngareﬂndepemrle@dyaiﬂeybh otmet selected from the

hal ogenat ed (preferabl fl uor nat

According to a furtHiIP r?BBﬁ'iS ?g‘)ﬁ qgllvec%r @Qgﬂ

i nvention, a heterocyclic co e er al

for nolt rwprc(vmt?@m%@ast@we%ﬁ?@ 2 oS S AR g N
fornul a (95 is only part of the nurrberln syst em and

o Yot ¥ aodcrn P indsrendandy by onck eig Seised Towsthe

1:tc N (R1) 0AAO X5\ 3%68 c%nélsﬁlzaqo)f al@H, cR® and N resulting in a

6-membered ring C; or one of Y, Y*, Y> and Y® is
part of the bridging bound between its two neighbour
atoms resulting in a 5-membered ring C; or with Y° =
Y® = C then Y® and Y® can form together with the 5-
or 6-membered ring C a fused cyclic ring having 5- or
6- ring members including Y® and Y® as ring
members and comprising C-atoms as ring members
or instead of a C-atom ring member 0, 1,2 or 3
heteroatom ring members being independently of
each other selected from the group consisting of N,
O and S, where the fused ring system can be
substituted with 1, 2 or 3 residues R® independently

of each other having a meaning as defined below;

preferably with the proviso that at least one of Y3, Y#, Y>and Y®is N, in
particular with the proviso that at least Y* of the group consisting of Y?, Y#,
Y® and Y® is N and especially wherein Y*is N and the moieties Y3, Y and
Y® are CH or CR?;

n is the number of residues R® and is selected from 0,1,2,3

or4;
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t he stereoi somers, prodrugs and/or physiol ogically
tolerated acid addition salts thereof are provided,

wowmseid1, R15 R2, R3, m n, o, X1, >(2, x4, x&I/EEHN7/061231

X7, Y3, Y4, Y3, and Y6 haveothe sane neani ng, unless
ot herwi se stated, as 20given herein or as defined in

claigp 1 or 15 HERKABE G réSidGEs R? and @%éfércgéd“ﬁoﬁrpo & or 2;
further enbodi nent of the present iInvention,

hetegocyclic C@QHQ%%B&#HF@S@SQ@R‘* %%E|e%teﬁ gror(nt@el 2,3

synbol "C' in the nonocyclic ring o
only part of té&ed4nunbering system and represents no
chem cal nmeaning by itself) WO

2008RHARYV19PCT: é@ﬂ@@ﬁér&f@rﬂ@bfb%chtc}théﬁarw indepehdently of each
Cle(RS)n (R1)0 XCKX3 2 ) t he stereol soners
prodrugs and/ o@C%S%IC@I Q%‘P@ﬁqﬂ fripm Hegrauecossisiing of NHz,

addi tion sal t syjper. %pﬂay V'(gﬁd"OW@.gr@s Qlké‘ﬁ_gpék(/‘e-

R22 R32 -42 m n, X3, X4
Y3, Y5, and Y6hdiiaab(okjneheﬂag®1 neadiatky!,ubd- @s&yorblaHoyWCSzeC4-

stated, as 5 defined_herein iLn any . one of c
to 15, wherei nal&ygnyl flyprinated %lc‘t‘b?@iy%éjuf’ﬂn%efjéi é}é,cycloalkyl
embodi ment of ﬂlﬁt?rur%ftéééaici QIKEHW R%?m(yﬁh FG:E%R%Yd‘a‘rb&nyl C1-Cs-

compound of the genera formul a
the nmonocycl i calkylﬁl@]RBIR aiod anl axo(na)tucwadtmal &r rydmchm‘selaeted

nunberi ng syst epresents no.cheni cal

tsel ) T0°3 VEOuL S gralb RRS5EnR S aho 4’576 Shetfberes
N- or C-bound heteroaromatic radical, comprising 1 nitrogen
atom as ring member and 0, 1, 2 or 3 further heteroatoms,
independently selected from O, S and N, as ring members,

wherein Ar is unsubstituted or carries one or two radicals

R1a.

R? is independently of its occurrence selected from the group
consisting of halogen, CN, C1-Cs-alkyl, fluorinated C1-Ce-
alkyl, NR°R";

R is independently of each other and independently of its

occurrence selected from the group consisting of halogen,
C+-Cs-alkyl, Cs-Cs-cycloalkyl, C4-Cg-alkoxy, fluorinated
C+-Cs-alkyl, fluorinated Cs-Cs-cycloalkyl, fluorinated C4-Ce-
alkoxy, NR°R®, 1-aziridinyl, azetidin-1-yl, pyrrolidin-1-yl,
piperidin-1-yl, morpholin-4-yl and homopiperidin-1-yl, a
phenyl group or an aromatic 5- or 6-membered C-bound
heteroaromatic radical comprising 1 nitrogen atom as ring
member and 0, 1, 2 or 3 further heteroatoms independently
selected from O, S and N, as ring members, wherein phenyl
and the heteroaromatic radical are, independently of each
other, unsubstituted or substituted by 1, 2, 3 or 4 radicals
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N (RL). AXO (R2) Xsrm 7% **X71-NX1 (1), t he
st ereoi soners, prodrugs and/ or physiologically

wo edosnatoerl acid addition R2, salts thereof arepCT/EP2007/061231

provi ded, wherein A, Rl, ta2, R.1, R4, m n, o, Xi,
. X2, )(3, x4, x5, X6, x7, y3, y4, Y5,

and Y6 have ! Ng.isa@® B Mashert By 685, OLESAMAIIAERS C1-Co-
as defined herein or 1n any one of clainms 1to 15,

wher ei n R3, i falpyle$§aris-alkexyBhdlflogenated Ci-Caatkangi ng

to a further enbodi nent of the present invention, a

het eRAR! i ¢ campodependertlysseiested dloni trengioaip(donsisting of H,

synbol "C' in th cyclic ri f formu ) s

o'y part of e GrAlar Ty riayed Bkt Eetdalkery or may

chem cal neani fbgmbYo%étﬁ@rl with th&hitrogen atom to which there bound, a

20081046919PCT/ EP2007/ 061231 13 Y4~ Y3# 41 _ C(R3 -11,)

n NN 4-, 5-, 6- or 7-membered saturatgdran yngatuseded
N-heterocyclic ring, which may carry 1 further heteroatom
selected from the group consisting of O, S and N as a ring

member;

R* is selected from the group consisting of H, C4-C4-alkyl, and

halogenated (preferably fluorinated) C1-Cs-alkyl.

According to a further embodiment of the present invention, a heterocyclic
compound of the general formula (1) (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

meaning by itself)

U2
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein A, R', R%, R®, R*, m, n, o, X', X2, X%, X> X5,
X7, Y3, Y?*, Y°, and Y® have the same meaning, unless otherwise stated, as
given herein or as defined in claims 1 or 15, wherein X* is CH.

According to a further embodiment of the present invention, a heterocyclic
compound of the general formula (1) (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

meaning by itself)
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15

XX (R2) m t he stereoi somers, prodrugs and/or
physiologically tolerated acid addition salts thereof

wer@spioyd ded, wherein A, Rl, R2, Kin, 0, Xl,prxREP2087/061231

x4, x5, x6, X7, Y3, Y4, Y5j2and Y6 have the sane

meani ng, unless otherw se stated, as defined 5Sherein
or in any one of clains 1 to 15 4mhere|n nis O0or 1
and wherein R3 is hal ogen (ownj{fh&y2in,n is 1 and
wherein R3 is H or halogga% /LEC'$668Hd|ng to a
further enbodi nment of the sénf invention, a

het erocyclic conpound of thg¢ general formula (I) (the
synbol "C' in the @bdnocychic 0ing of fornmula (1) is
only part of the nuﬁggfin system and represents no
chem cal 10neani ngX e x¥ . \,114 Y3. %5 R L(R3)n N
N (Rl) AA, X5\ < X3 11‘7‘ﬁqﬁam the

st er eoi somer s, proér gs and/or phyS|oIo cally
tol erated aC|d addition salts thereof ar g provi ded,

wher wsé 5?1%,?5;% 8\3%— ufls ey cﬁéoh |o#éall &e,r‘%(%rql ge@d addition

Qalh;eu‘rmrecﬁf eseaireddeamuerfeumadeér@% R*om, inn oaXy, xﬁae@pw x>
31 ko 15, .wherein mis O or a}nd vvhereln i S
I% - Y a%\érQ?Yﬁ Q%’arﬂeé{ﬂ%@r\‘/{ﬂ%’r@ ﬁswth%wﬁeo?tated as

Héi'lﬁ’él?ﬂéreln ori 5% Bfcibin d tBUIré W@lersmbpdisgnt of the

present invention, a heterocyc i C compound of the

?SESAQ Orpmrqr?uélégfd(r rge"r i’s on ygbgrﬁh Fﬂ?%e nun('%ﬂﬁ%cI 'H:eterocycllc

sqmpeum@oﬂtheemmahtosmnm dhetnecsymidlrteam trg dmpnocyscﬂicfr)ng of
%/\D ?08}046 19PCT/ P2007/ 061231 14
ormula () is only part of e numbering system and represents no chemical

meaning by itself)

\(\ \X

S o),
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein A, R', R%, R®, R4, m, n, o, X', X2, X3, X* X*
X8, X", Y®, Y* Y®, and Y® have the same meaning, unless otherwise stated, as
defined herein or in any one of claims 1 to 15, wherein R?, if present, is

halogen.

According to a further embodiment of the present invention, a heterocyclic
compound of the general formula (1) (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

meaning by itself)
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t he stereoi somers, prodrugs and/or physiol ogically
tolerated acid addition salts thereof are provided,

wowmsei1, R2, R3, Ra, m n, )(1, )(2, )(3,) (BCT/EPDHN7/061231

) (7, Y3, Y4, Y6, and YG3have the same neani ng,

unl ess otherw se stated, as defined Sherein or in any
one of clains 1 to 15, wherein s 0 or 1; Wf present,
is selected fromthe group cwﬁél‘sﬁ Fg of hal ogen,
Cl-4- al kyl and hal ogeng@\ bly fluorinated)
Craral kyl (or wherein o 1s'N arNi Rl Is selected from
the group consisting of 10mogen G -4-al kyl and
hal ogenated (preferrlly fAUor®nated) G -C4-al kyl).
According to a furthek!e od ment of the present

i nvention, a heterd&gyc nmnd of the general
formula | (the syms@|_ nmonocyclic ring of
formula (1) is only pért >bf the nunberig P system and
represents no chem cal 15neaning by itself) (R1)0 X5\

X4 6t stereGSMErs Drddigh attd/dr PHykslolddically¥Bid?ated acid addition
salts thereof are provided, wherein A, R', R%, R*, m, o, X", X2, X3, X%, X* X®, X',
Y3, Y4 Y®, and Y® have the same meaning, unless otherwise stated, as defined
herein or in any one of claims 1 to 15, wherein n is 0 or 1 and wherein R%is

halogen (or wherein n is 1 and wherein R® is H or halogen).

According to a further embodiment of the present invention, a heterocyclic
compound of the general formula (1) (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

meaning by itself)

& N
X\x7 Nl E
0,
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein A, R, R®, R n, o, X', X2, X3, x* X5 X8, X,
Y3, Y4 Y®, and Y® have the same meaning, unless otherwise stated, as defined
herein or in any one of claims 1 to 15, wherein mis 0 or 1 and wherein R?is

halogen (or wherein m is 1 and wherein R? is H or halogen).

According to a further embodiment of the present invention, a heterocyclic
compound of the general formula | (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

meaning by itself)



(), (R)rn the stereoisoners, prodrugs and/or
physiologically tolerated acid addition 1, R2, R3, R4,
waoroosin4eefd, ) (2, )(3, )(4, )(6, )(7, salts therepkranrosi2si
provi ded, wherein A R 14Y3, Y4, Y6, and Y6 have
the sane neani ng, unless otherw se stated, as defined
20herein or in any one of claing 1 to 15, wherein WO
20081046919PCT/ EP2007/ 061231Y’ vi°s sel ected from 0,
1, 2, 3 or 4, in particukar Qm%}h 4: X5CH or CRL
in parti cul ar CR1; Ptesent , at least is
| ocated at X5 andi s |ndepe ntly of its occurence
selected fromthe gIRc)cup codnsi®ting of hal ogen, Cl-C4-
5al kyl and hal ogenag&ok“( \fﬁrabl y fluorinated)

G - C4-al kyl . A%-cor |ng.,_t_@q§\ further enbodi nent of
the present invent R t:érocﬂ:l i ¢ compound of the
general formula I (t hé s ol "C' in tH&,monocyclic

ring of formula (1) is only part of the nunbering
syst the seaspnese ptadrags aheior palysiotgicaily tbieratededcid addition

. 0, 0
YA HS G 4RS SR Rl SRR RS R m, n, X', X2, X3, X4, X5 X8, X,
Y3, Y4 Y®, and Y® have the same meaning, unless otherwise stated, as defined

5 herein or in any one of claims 1 to 15, wherein
o] isOor1,;

R' if present, is selected from the group consisting of halogen, C-Cj-
alkyl and halogenated (preferably fluorinated) C4-Cs-alkyl (or
wherein o is 1 and R is selected from the group consisting of

10 halogen, C4-Cs-alkyl and halogenated (preferably fluorinated)
C1-Cs-alkyl).
According to a further embodiment of the present invention, a heterocyclic
compound of the general formula | (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

15 meaning by itself)

Yl
" o ®)
4 6 n
R x LY
oo
R), A" O
NX
xf, SN,
& (R,
\X X1-_X
)}

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein A, R, R%, R®, R*, m, n, X", X2, X3, X* X8, X,
Y3, Y4 Y®, and Y® have the same meaning, unless otherwise stated, as defined

20 herein or in any one of claims 1 to 15, wherein



)", X1 the stereoi soners, prodrugs and/or

physiologically tolerated acid addition salts thereof
wer@spioyd ded, wherein Rl, R2, R3, )(2, )(3,) (&CcT/EPHN7/061231

)(7, y3, y4, y5, and Y6 havye the sane neani ng, unless

ot herw se stated, as defined herein or in any one of

cl ai 6‘5 1 tl@ s@aﬁactéﬂ‘ﬁ‘bﬁf o, 1152”350#\1@'| m&'rt%d&r 4 g bhgis O

or 1, 1; 20nis 0 Accordi'ng to a

furt y@ Hcgrr@f_lgt ﬂ%ﬂ& Pataﬁfﬁgent invention a

heterocycllc compou € géneral formula | (the

oty Rhar ¢ 16pReskE AR lgeBisd A ang Bafffeduidebriydris
chem cal nr&Ur&gcadyelettedlffom tWgroup consisting of halogen, C1-Cs-
20081046919PCT/ EP2007/ 061231 16 ;frt. 5 Y3

Y3
5 )9 (t (R )akyiqne)halagengtpd Yereferakly-fiuorkated) Ci-Ca-alkyl
st ereoi somers, prodrugs and/ or Phy3| ol ogically
t ol eAga;Qfdirmctooa autdner ieprbodiment of the present invention a heterocyclic

compound of the general formula | (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical
meaning by itself)

4
327305

+—(R®
R“\NJ\S,YG (R

(R1\)j A/ko
X4
XA Y X
3 f% ®),

A
10 XX (),

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein R', R%, R®, X2, X3, X%, X> X8 X, Y3, Y* Y5,
and Y® have the same meaning, unless otherwise stated, as defined herein or in

any one of claims 1 to 15, wherein

15 A is NH;
X! is N;
R? is H;
o] isOor1;
m isOor1;
20 n isOor1.

According to a further embodiment of the present invention a heterocyclic
compound of the general formula | (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical

meaning by itself)



salts thereof are provided, wherein Rl, R2, R3, Y3,

Y5, and Y6 have the sane meani ng, unl ess ot herw se
wotasessoias defined herein or in any one of cleineribot/esi231

513, wherein Ais NH, is N 1&K2, X3 is independently of

each other CH or C R2; y4is N, 10X4, X5, X6, X7 are

i ndependent|y of each other CH@r CRl; R4is H is O or

1; is Oor 1; is 0 or 1. 15Ast®rii’ng to a further

enmbodi ment of the presenk\lnv peien R )het erocycl i c

conpound of the general forNul aNT (the synbol "C' in

the nonocyclic ring of forma (I') is only part of the

nunbering system ati)s epr 8sen®s no chemi cal neani ng by

itself) Y3 Rt.% R3)n\M N

20081046919PCT/ EPZUO.

XTI (1),

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein R', R%, R?, Y3, Y°, and Y® have the same
meaning, unless otherwise stated, as defined herein or in any one of claims 1 to

5 13, wherein

A is NH;
X! is N;
X%, X* is independently of each other CH or CR?;
\& is N;
10 X4, X3, X8, X" are independently of each other CH or CR';
R* is H;
o] isOor1,;
m isOor1,;
n isOor1.
15 According to a further embodiment of the present invention a heterocyclic

compound of the general formula | (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical
meaning by itself)

3/ \

)\C'"_(R

) A7 O
& \/(g
é' (R,
XN X
XX (1),

20 the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof are provided, wherein R', R? and R® have the same meaning,
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unl ess otherw se stated, as defined herein or in any
one of clainms 1 to 14, wherein Ais NH, Xlis N, 5X2, X3

wo soosngpendent | y of each other CH or CR2; Y4iBCMEP2647/061231

X5, X6, X7 are independentliy of each other CH or CR1;
Y3, Y5, Y6 are independently of each other CH or CR3;
ﬁi41'e§s chéfWPéesstgt . ab défﬂe@q{érélﬁlﬁr% aﬁg éin% & dPéilm% ! t§1@
. Accordi'ng to a further ment of
Whe@nt i nvention a heterocyclic conpound of the
general formula 1 (the synbol "C' in the nonocyclic
ri ngAof 15isfdHpul a (1) is only part of the nunbering
systgm and, Q\gpresents no chem cal meaning by itself)
C, . HISYS (R3)" 4 NN AA Xs2 (IR )ni X1-.X2

X%, X* is independently of each other CH or CR?;

\& is N;

X4, X3, X8, X" are independently of each other CH or CR';
Y3, Y°, Y® are independently of each other CH or CR?;

R? is H;

o] is 0 or 1, in particular 1;
m isOor1;

n isOor1.

According to a further embodiment of the present invention a heterocyclic
compound of the general formula | (the symbol "C" in the monocyclic ring of
formula (1) is only part of the numbering system and represents no chemical
meaning by itself)

5

v
Y2 Y

“+—(R
R \S,Ye( h

(R") A

o A 0]
&X“

XERTRTN

II —|—(R )

X
\X7 X1 (I),

selected from the following compounds:
1-Pyrazin-2-yl-3-(6-trifluoromethyl-quinolin-4-yl)-urea
1-Pyrazin-2-yl-3-(7-trifluoromethyl-quinolin-4-yl)-urea
1-Pyrazin-2-yl-3-(8-trifluoromethyl-quinolin-4-yl)-urea
1-(2-Methyl-quinolin-4-yl)-3-pyrazin-2-yl-urea
1-Pyrazin-2-yl-3-quinolin-4-yl-urea

1-Pyrazin-2-yl-3-(2-trifluoromethyl-quinolin-4-yl)-urea
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sel ected fromthe foll ow ng conmpounds:
1-Pyrazin-2-yl-3-(6-trifluoronethyl-quinolin-4-yl)-ure

WA 2000846919 PCT/EP2007/061231

-Pyrazin-2-y1-3-(7-trifluongnethyl-quinolin-4-yl)-urea
1-Pyrazin-2-y1-3-(8-trifluoronethyl-quinolin-4-yl)-ure

a 1- B bivlily-4- BoNVL@&EN- 2-yl - urea
: b, o i sl iy

1- L= =35 2 tird ' iANc 4= -ure
L AR AR O B B U R el

B Proomi bl iy 3 ytala G-t n- 2 v1 -ur ea
-pyrazin-2-yl-3-(6-tr.if] uoromethyl-quinolin-4-yl)-urea
P A YRR 1 1 U ea
-Pyrazin-2-yl-3-quinolin-8-yl-urea 51 -1soqu i nol

! 81200 pgraS S RPZ Y e
-Pyrazin-2-yl-3-quinolin-5-yl-urea 1 -1soqu inol

i n- 51yPyrazipyd-wz3-aumnolin=aryledrea -1 soqu i nol

i n-4-yl-3-pyrazin-2-yl-urea 1

- Pyr hdsogutnglh-8-y{-8-pyrazin-2-yl-urea
,2,3,4-tetrahydro-acridin-9-yl)-urea 101

- ( Pyt dgoquielintd-yB-3¢myazidiZryldungla) urea 1
-(Quinolin-4-y1)-3-(pyrazin-2-yQurea 1

-(8-H amxﬂ-}cmi(n,zfe,grﬂet:aammtb%ﬂriafrag%?.u

irea 1
-(7-1odoqui nolin-4-y1)-3-(pyrazin-2-yQurea 1

-(7- M-H'_ i veflih = azin-2-yl)urea 151
- E Pyrair(gl n- 25%)%(?%[%%% r4i l?lﬁgﬁorzr:et hyl glqzjui nol

(o BRI A RIS 385 e - 2- 31 urea
1-(8-Fluoroquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(7-lodoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(7-Bromoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(Pyridin-2-yl)-3-(7-(trifluoromethyl)quinolin-4-yl)urea
1-(8-Methylquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(8-Chloroquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(6-Morpholinopyridin-2-yl)-3-(8-(trifluoromethyl)quinolin-4-yl)urea
1-(8-lodoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(3-Bromoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(6,8-Difluoroquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(8-Bromoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(1,5-Naphthyridin-4-yl)-3-(pyrazin-2-yl)urea

1-(5-Chloro-1H-1,2,3-triazol-4-yl)-3-(7-(trifluoromethyl)quinolin-4-yl)urea



- (8- Chl oroqui nol i n-4-y1)-3-(pyrazin-2-yl)urea 1
- (6- Mor phol
WO Dgedoth n- 2-y1) - 3- (8- (trifluoronethyl)qui nol paFAPb)e51231
rea 1 -(8-1odoquinolin-4-y1)-3-(pyrazin-2-yQurea 201
- (3-Bromoqui nolin-4-y1)-3-(pyrazin-2-yl)urea 1
- (6,
(8. ﬁ;é}&%t%tﬁ%&gﬁ?t}é“?rédmés%B{/cfradzrﬁ/ﬁfc%%% ﬁfrtgge)rﬁfe@iaaéd addition
sata\heredfy aredproviglegl) - 3- (pyrazin-2-yl)urea 1
(5 Chloro-1 H1
3Ac«:ordmgj toda jurbheBa(s@e(:U; thd preseatrievbytion telatels toa
b %/ajrea WO 10469195’ /EP2 87/ 061%6%" h
RS e GPTHRLNE. o %S?U@@ R§ SV aln {pe
5 ﬁ@n@b%l%drlrfgcbmdfoﬁ%lat IPu@o‘?Wbﬁrtb‘?'ﬁﬁeeﬁumbéhﬁ RyShtI8Hd
According to a urther aspect, the present™invention
regreseadsno @dmeﬂcalrmeymlngd)yc:ltﬁqﬁ():und of the general
formula | (the synbol "C' in the 5 monocyclic ring of
formula (1) is only part of the \rfurgberl ng system and

represents no chem cal neani nfﬁ ig f) Y3 #Y4-The 3
RC)kaCHY(R)nNN(Rl)OXS.c A% 302) m

(R )o ) A O
XSXX\ xC
u (R,
6
X\X7 X»]’—X
(.

the stereoisomers, prodrugs and/or physiologically tolerated acid addition salts
thereof, wherein A, R', R%, R®, R*, m, n, 0, X", X2, X3, X%, X® X8, X", Y®, Y4, Y°,
10  and Y® have the same meaning as defined herein or in any one of claims 1 to

15, for use as a medicament.

According to a further aspect, the present invention relates to the use of at
least one heterocyclic compound of the general formula | (the symbol "C" in the
monocyclic ring of formula (1) is only part of the numbering system and

15  represents no chemical meaning by itself)

v
Y o R
4 6 n
R x LY
\/NJ\ "
R), A~ O
A
XSXX\ \X3 2
i
1‘-

X\X7 X

(1),

the stereoisomers, prodrugs and/or physiologically tolerated acid addition salts
thereof, wherein A, R', R%, R®, R*, m, n, 0, X", X2, X3, X%, X® X8, X", Y®, Y4, Y°,

and Y® have the same meaning as defined herein or in any one of claims 1 to
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ittt X the stereoi soners, prodrugs and/or
physiologically tolerated acid addition salts thereof,

wobmseid1A, R, R2, R3, R4, m n, o0, X1, X2, XBCT/EKE2007/061231

X5' X6, X7, Y3, Y4, Y5, 102&nd Y6 have the sane
meani ng as defined herein or in any one of clains 1 to

3r§ fof BFedé?Stléﬁ oPa TREHIEARBAL for the treéﬁﬁ@ﬁt%f@d&@a% sysceptible

further aspect t he present 1 nvention rel ates
tesbedfteaimentuith aeempeted twatehodulaiesppratierapty lnhd)lts the activity

Fragesiet Sviftinse k PRSPy part of LZ%H‘&BZ?Y‘;E i

Y e Ly SR
i3stone ﬁb(érbcyché'c‘ompound of the general formula | (the symbol "C" in the
monocyclic ring of formula (1) is only part of the numbering system and

represents no chemical meaning by itself)

v
M
4 6 n
R x LY
SNTN
(R1)o A/kO
4
A
11 —|—(R)
6 2 m
X\X7’ X1‘-X
()

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R', R%, R®, R, m, n, 0, X", X, X3, X%, X> X°, X7, Y°, Y*,
Y®, and Y® have the same meaning as defined herein or in any one of claims 1
to 15, for preparation of a medicament for the treatment of a disease
susceptible to the treatment with a compound that inhibits the activity of
glycogen synthase kinase 303, wherein said heterocyclic compound has an ICs
level for inhibitory activity on glycogen synthase kinase 313 of ICso < 1 pMol.

According to a further aspect, the present invention relates to a
pharmaceutical composition comprising at least one compound of the formula I,
wherein A, R", R%, R®, R*, m, n, 0, X", X%, X3, X* X> X% X', Y%, Y4, Y® and Y°
have the same meaning as defined herein or in any one of claims 1to 15, a
stereoisomer, a prodrug and/or a physiologically tolerated acid addition salts
thereof, optionally together with at least one physiologically acceptable carrier

and/or auxiliary substance.

According to a further aspect, the present invention relates to a method for
treating a medical disorder susceptible to treatment with a compound that
modulates glycogen synthase kinase 3R activity, said method comprising
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t he stereoi somers, prodrugs and/or physiol ogically
tolerated acid addition salts thereof, wherein A Ri1,

w20088%91n4, Km n, o, X1, )(2,)(4,)(7, y3, YHECT/EB2007/061231

and Y6 have the sane neaning as defined herein or in
any one of clainms 1 to WO

89&%%@%%%@#&%@%%&%@& %‘%s@-éne%_@hd@fuﬁﬁ%f%é @tnffla |1,
nt of a

a medi ca 1 for the treatnenf 3 di sease f s .

whetsni, iR 'e REORT, R, m emtomddlt XniXh XA, X8nfoXhdy Mt Y°, and Y
dul.ates. preferably inhibits the actiyvit f.

G%‘?Xfc ARG AP FYURD gselined Perein ot iy 8[‘%8”@0‘* Faims hig 15, a

gepssitlomena Eﬂ’ﬁ@gﬁ ahdyee atpHyBidi&dielBstoleratdiicadis adaftioftsalt

5 |l east one heterocyclic conpound of the general

thereRl, k0 @ supiest kymers theeeofi n' t he nonocyclic ring of
formula (I) is only part of the nunbering system and
represents no chemical meaning by itself) (I)

the shemeedisambserdeprwhich i susrbndiblepteyistamegit wathl gy compound
{Q%l’t %@fu‘?%g?%’lfco%%ﬂ' sgl'n%s%%ﬁége%ﬁ %%[i\?i?)}c, is Wﬁérﬁhtﬂa'ﬁa

KelifodegeReraike dishrdeld, x4, x5, x6, x7, y3, y4, Y5, and
Y6 have the sanme neaning as defined herein or in any
one of clainms 1 to 15, for preparation of a medi canent

for peeoldifptd® Airtidr pdcs ers ?ré}éé‘hf@ fHlenbbe rélatds® the use of at
treatment wth a con?ound that inhibits fhe agtivity

t
lsEShPYe 6gewosnd s dke farmiba b vlhereineRei R, & & m, n, 3, X', X2
et g1 d | eyel r . :
Revfrse1ed e SOmpoghas A S8 e Bl s g v

oCmaany dngbdbtlaims 1 to AGG talstegedisordefd) prddruge sipeidr, the
resent invention relates to a pharmaceuti cal

BBY%@@Q@BYI iQleried ac@dditionagalts bireeiofas dim areargtien of a

. i . | . . .
(e pal TR B SJidh 10t Fealrfnt & Flneice? diskirder Sifsoepible
atnea tmesant iwith @sopbund dhditenedulates glpcagen syreéhase kinaseas}

1 to 15, a .20stereQisoner, a prodr and/ or .
SeipdyorbgTeianty Meshia diaidesth RaGICCB T adodegraeratye
aRbidals| proti@egt her with at |east one physiol ogically
acceptabl'e carrier and/or auxiliary substance.

ACCojﬁéﬁé%rb%%é{rﬁééﬁsﬁve?ﬁieﬁ%so F15teR"t S fostitNER LY,
relates 1o a netho or
compounds of the general formula I, and to their pharmacologically acceptable

acid addition salts, except for the compounds already known.

The present invention also relates to a pharmaceutical composition which
comprises at least one disubstituted urea compound of the formula (1) and/or at
least one physiologically tolerated acid addition salt of (1), where appropriate
together with physiologically acceptable carriers and/or auxiliary substances.

The present invention in particular relates to a method for treatment of
neurodegenerative diseases caused by abnormal activity of GSK-3f and of the
aforementioned diseases which comprises administering to a mammalian

organism in need thereof an effective amount of a compound of the formula ().
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treating a nmedical disorder susceptible to treatnent
Wi th a conpound that 25 nodul ates gl ycogen synt hase

woRoveme9Bdl activity, said nmethod conprising WRT/EP2007/061231

20081046919PCT/ EP2007/ 061231 21 adm ni stering an
effective anount of at |east one conmpound of the

f)@de‘éH%éscr?ﬁﬂSﬁ@fr’Th‘é InvBhtior22 R3, Km n, o, )(1, x2,

X7, y3, Y4, Y5, and Y6 have the sane
msan f N [ t
AE&% ggt:astgﬁgtﬂ/é?ﬁbﬁ r%or@ﬂg&ﬁ:}’s %e%{en%lré\ BEndialihaving
mwﬂeahmgscmémtjorte@l artae exdltsnt |have®dmbdolatlagj andtrheartiobilar
to.a subject in need there he nedi cal

inditody act'\m agping Qﬁgﬁ%ﬁ%P@'@@yt V‘@aﬁ%ﬂ?u"wst@ic the present
fﬁ%ﬂ%ﬁ‘gré U?éfur%q lt‘r]e%irﬁé o Hﬂa%rbeﬁ’ Ltgc@gﬁﬁe?tf) Yreatment

parti ar a neuro egener atl

Mtbwctﬁnpommadhmtgjul@tea dndrih Ipartiasareiohibits lgtyqogesesynthase
knventlonrel to the use of at sJ&Ies

'8%%8’&?%‘1‘" Gf tﬁrm“trga,tme%e\a%pﬁe SN ! ung%prq:@ntlve
rerft: a ]theP%@eeuﬁ% trefmern®’ Tf‘?ﬁ? ge chinpotthdsGre @&l as an
ave the sare neaning as defined herein or in any
acte/eomgmohernts‘oatheopmearatlw aftaec@opesitien swhich ahables treatment
SheiBerSeXahSeq BY tstinal BEIC 36 SsPahia it tiase postcuA of
ﬁ@%@%pég?r%tlflerdléé%%egrsﬁéﬁ PRIz wn%r‘ﬁﬁééﬂe G %eﬂff'l%ﬁ the

susceptl to treatnment wt a conpoun
o@m)bammogﬂmqwgeentgymmtmana alsa elsewifcadteatmem of

der in particu
g aBRaINE U aseS rabes RakiguRiitedse, Budbathies (e
frostobrapSrdpafiert] @éﬁféntllanM@r"ﬂ’bb@é‘seﬂ'o%@ehéfraﬁoﬁs Pidk's disease,
di substituted urea conpounds of the general formula I,
BIRGressive supraphaican 08isyy poaothergaregitieningl ugingaeaseular

B S 68 Ao M 6o acivens

g aFs rlhtedahacdapesydneration); ohais @mArdpes cakd traasia;
one d| substituted urea conpound of the fornmula (

ﬁwhﬁrabmemr@agthleeﬁqéemg@at@pégan@aalwcqraaeTm eam@@u%ads are also
éﬁé’m fo?‘ﬂre%%{ep%f 6th?er ﬁfa?d%BP&é}E@uéEé 9% HS?trH‘érﬁt*\mth a

p ol ogli ca tab carriers and or ~auxi

smﬂnsoamt dhat rﬁﬁcTMatqsraafsjelntparnmﬂat |n¢nlb|1|srglyzxargemsyrmmase kinase

net hod for trea of, neur odegener ative
A8 ctliBs e baaly nabfib A ras T s teren (S e S a §bas e I
éH@ oBESKP TRANIE %@%Pes%‘nﬁaerﬂﬁé% %thBﬁﬁFéHi’é | 165ecia; gancers such as
adm ni st’8ring t nmamal | an orgahi smi'n need thereo
breast Camerveomwmﬂtceﬂfluag cargpoemd, hiyreiteahoemtl er BAcell
VO 200810@6919P [ EP20 831231 22 Detail ed
Hﬁé’é@‘ﬂ%?r‘ e ghanif EU?H“\PEW HM&%ordi ng to the
|hgzle Ej)lv?c?edt %ecocrr?;r)]g sof tﬂfe f(t)rhrr?ulg? ?%aélvér? E:gHsltltutllon may exist

in different spatial arrangements, for example if they possess one or more
centers of asymmetry, polysubstituted rings or double bonds, or as different
tautomers, it is also possible to use enantiomeric mixtures, in particular
racemates, diastereomeric mixtures and tautomeric mixtures, preferably,
however, the respective essentially pure enantiomers, diastereomers and

tautomers of the compounds of formula | and/or of their salts.
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t he nmeani ngs nmentioned at the outset have a
nmodul ating, and in particular inhibitory activity

WEMBNS195SK- 3p. Accordi ngly, the conpounds of p¢hEP2007/061231

present 5invention are usebsll for treatnment of a

medi cal di sorder susceptible to treatnment with a
compRk st pBREH A ARSidlogRENY Obdted SRl e

gl ycogen synt hase ki nase 311 activity. term
compaunasof thedermslad, aepedially acd l@ddsthmr@ﬂ@nmth/ehysuolog|ca||y
rea nt. .and therap utlc treat
IRl A8 BB R S Bl P g o eealed yBapiceane
th@@éﬁlélbb@j% #t r@'dﬁéﬁm&&i adi@NhydBbomierid, ghospRetidabid,

0 of a disease caused by abnor mal GSK-3I3 activit

&Wﬁ»‘rfﬁ)@f‘éd p@r‘@@"ﬁ}éﬁmﬁm& agidsr BRMECanasuioBie aromatic
SURICRGR AR kBntl Attt d g dAlb B8 e e, gyalic
COI’TpOUﬂ b resent 1 nvention are ap (f ?

hicidaasgit acfd mﬂuandemnwcmblac&i daﬁma@dsambu@@cud and ben20|c
Par kinson' s dj sease, tauopathies

acid npgﬂ%?d‘ﬁﬂhzétﬂlﬁrqc&sa@reo@ﬁ&ﬁpﬁg in & g’f@%@@ﬁ%gﬁw
A%}ﬁft%ﬁfo%huﬁpgkdvg de%gﬁ%‘?ug 1oL LR ERINURe JO Bages 224 ff.,

supranucl ear pa ther“denmentia inc
Bakmmw\tmmnaaael awbatgyarpE6end ot hers traumatic
injuries; cerebrovascul ar accidents (e.g. age rel ated

macutiag o eidttieynentiveed inathe spvealefitiohstafabemariables
perlphera neur opat hi es; retinopathies and gl aucona.

e H@Tﬁh‘@dﬁﬂﬁ haleges < sollrdivgIterrps Tarindividkiat gingstaidhe

u t { ;
RGPS IRn s TRERLoN CrCh bRBITER cdth 1B IRE possivle
glybegehcanpohleasmskn s grdR. acti vity, such as
non-insulin dependent diabetes (such as di abetes type
I'1) 7nd terbehalogen ienotegliemahsiase fildrinesbiomine, chlorine or
schi zophreni a; al opeci a; .cancers such as br east
g in pﬁGWU%ﬂUP”BQJ ‘I?h'Pru'?@OEEFQﬂ“H@na thyroi d cancer,

T or B-cell |eukem a and several virus-induced tunors.
25Pr eviCaetikylHe actigi@irenginpr branched ralikya QFOLdﬁ havigg Jiem 1 to 4

OB DT D TR0 Bl s ey

ﬁ@iﬂb@l&s@fpra[sylnmiutw, ZnﬁJtMSisbSdutyILttr&drtrbun SCQJCZCNMEH i€ methyl
or as different tautoners, it is so possi
'behhyla Cén@hﬁikb!h'érad@'tiﬁrb@wﬁe@rODV‘rprﬁéﬁ?’@ro@w ar racemat es,
di astereoneric m xtures and tautoneri c m xtures,

pr ef €r-&lslAlkyl3s arasueighirchaimer beansaedialikyl gsaembawing jrom 1 to 6

B aRaRS o Fisples hEREEREP! 3 ek g MRofgi8ve and

210 P 1. 9MsEh{ IBBRA 0X-hiiAYBLtyP B-methylblityl, 2, fBJdIﬁﬁMh?ﬁ)ropyl

Eossn ble to use physi ol ogi cal 'ﬁgt olerated salts t he

wpdorapyl, 61exvhé ?GHHQ#W Propydshecdimethyylarery, ddenethipentyl,
I
e e o

yS| ted organrtc
ﬂmedlgmhyclbaﬁnl dlsBaMra_egwtbLlelhlfzma_jlmetbylgutyln)QJBanemwbutyl,
cid, 0 ric acid, bsulfuric acid,,
S mdmipRst eivbu asthubien’ 4oT diimetaderonshi c
IS il | 174 j C
e TR e T
aci d apl I i :
ot o SOHPBECCTEs Stioh R pfaRhl Enaiahthfiky §BU faving
flosct td)eples;predF&llyt oy Ictatt&)hrdatbrrw (ztnﬂiuonrtat@di oGl klylg in
vances in searc Vol une ag
aRICH T du1oct caTEP oS dILoHRAES Gt Coatul). TB@eaI t ledst one,
The organic noieties nentioned in the above
definitions of the variables are - like the term
hal ogen - collective ternms for individual |istings of
the individual group nenbers. The prefix Cn-Cm
indicates in each case the possible nunber of carbon
atons in the group. 15The term hal ogen denotes in each
case fluorlne br9?1n?L.?h!9(i?? 9(_[9?[ne, in

. o
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Cl-C4 Alkyl is a straight-chain or branched al kyl
group having from1l to 4 carbon atons. Exanples of an

wa@bdogh4@ioup are net hyl, C2-C4-al kyl such as ekdwkpP2007/061231

n-propyl, iso-propyl, n-butyl, 2-butyl, iso-butyl or
tert-butyl. G-C2 Alkyl is nmethyl 20or ethyl, Cl1-C3

Kyl 2l
%g{?y&zﬁk@@g il bp i IWdrB eh %Ryrhs @fre ‘re%ﬂ &ﬁ%if a ﬂuorlne atom such

IS a stralg t-chain or
g% dufiudramietiy!f difromneethg, tra‘h@momatme)aeﬁwbe&yl (S)-1-

ncI ug@h{% grlf’e hﬁﬁﬁ k rbe%f,he"‘é[eﬂ f&ﬂ‘?%t bp\éez QQHﬂuoroethyl

1
ﬁg)r?tz’tmtlrbilum%@%% 35‘)#12%6}%&6@4%8) 1 ﬂlﬁirBWdiZi'yDWﬂuoropropyl

i met hy
3- fW@t’WDB)é‘nﬂgﬂl dlﬂgeme@yiy?@&iflwropm%t C%mrypropyl

L AL N, o7 .

R )32 deiﬂmdﬂ‘yol-bmahyleﬂwyiB ($)42e2defleb-yLmemy®éthyll, tRY)-¥ J2-difluoro-1-
2-eth | but 1,2-trinmeth

Tt bt isBoa-1 ey e | et R iflygpa-1 amethylethyl,

()28 P AUBRE AhBRREh 2 foro-t- ALURTHERY SEknGl- CP
mf(dlﬂugrcﬁﬁéhhgmz,Z{d]fleroempbdF(Mlﬂqorarrmi'hyl) zer:bmﬂmmmw,

Ariarem B L2d e Farkibedererl R ArgSliyings B1 dugrobuty,
Q%%Potﬁnﬂ 3- fb&@r&&ﬁgll%fﬁ%@tﬁ’@( Epﬂ@ﬁlﬂomﬁlz%dmusrobhtyl

3, drogen atons are repl aced by
813u@lf|Uﬂr@balt}dn4 §lﬂjﬂU@[’QbUW| f4, ﬁdrkﬁlﬂsomhutyldamd ther likeet hyI
trifluoromethyl, (R)-1-fluoroethyl, (S)-1-

fl uoﬁoﬂkuoxﬂrsfd sivaight-blydin ot blamﬁdwaikpleg;rbyp jhaving from 1 to

G, s et P P A (A58 Ry bound o the
ﬁe'?}'a.ﬂadérl &Pﬂh@ﬁﬁ@l@%hle \Ba fahl&(fygeh AR E§§mfd|é50.he|%@wéthoxy
1-di fl uoropropyl uor opr opyl

eth@xpn Hpuapary: m@propcsiysnssutoxy 2oy opgibutoxy, tert.-butoxy

é)%glty%)xm ugﬁ%thilbﬁngy oSh ht/ﬁylbutoxy 3-methylbutoxy,
Q@dl?neahﬂpfdmglo‘lib‘ttﬁﬁﬂbﬁ&)‘ﬂoﬁ%méxylox% 1,1- dlmethP/Ipropox

di fl uoro-1-net hyl e uor o-

aipatbyipropoxs) Hn@hmipentvdm& 2- mﬁghm@ttwyxy 3-methylpentyloxy,

$Bey Bt bhl 0B TEYL 8L P aimetnyioutyiony,

2 3 divmetioylbutyldxyo @veinethylettydxy, 2,3-dimethylbutyloxy,
(di fl uorone i flLuoroet

3 sc@Imqthyjewtymhqqut%@bgtym O SRl 1.1,2-trimethylproposy,
[REHAIEY by i I i yonons

3 f ﬁgh%%ﬁ% d d l#&%@?{%holﬁg%gq ?%rmeléoéo?f“h\élloalkoxy) in

|§a|4rcdlafr fﬂuonn@ﬂeﬁm C4 aﬂsoékﬁt(alsﬁte@ﬁédmlﬁ(l@ fl L&ﬁrdallkbﬁy)l is leestraight-
-C6 Al koxy |s a strai chain or branched al k
@W@U @r@g@nq{@d@ ke gRasP]l |ng ﬁoﬁh? {9 Buingparticylagr 4 t0 4 carbon

ﬁf?)rnk?é’ &T}%t%?; %ké%@omrel?’%‘%'t?&ét%ngoé:%dﬂ? éhfor all of

renal i ecule’ via an oxygen at ol
thedhyﬂjegeret—:llmws areatdfpjaxged luy prhadmgqn atossrm)nrmpemcular quorlne

R AT S etnox,
bl A s

Zaa@rﬂhgnq@émw 32;2-tofluasoainiongnt 4l HRyetrafluoroethoxy,
3- et hyl pent yl oxy,
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4- et hyl pentyl oxy, 1, 1-di net hyl but yl oxy,
1, 2-di net hyl but yl oxy, 1, 3-di net hyl but yl oxy,

w@20sdieyed hyl but yl oxy, 2, 3-di net hyl butyl oxy, PCT/EP2007/061231

3, 3-di net hyl but yl oxy, 1-ethyl butyl oxy,
2-et hyl butyl oxy, 1,1,2-trimethyl propoxy,

' l /)= xy and
q?%iﬁ??ﬁ¥?§%§ﬁ§Rg?gg§¥§°a“@bk¥éggég?%§%§1‘%%9a|koxy
(S¥2-dhoraprapexy, BeffunrdpOipo®s, hadtdiblikrorygpoxyn2 Radifluengipaepoxy,

Pt PaRbER: &3t fiighfrthu: BOGF Tt Saanyietry
@)o2AuBRL N fiethl DX } gt g?fiz a- aufm@rdnrmétamelhd)@/ {sparhb@fuoro-1-

atons (= fluorinat C4 al k , wherein at | east
Bietylethgxy 1(R)21.2glifluprgri alqthsdethpmé @y, %@éfwoaeﬂn@eﬁnéethoxy
(P ob P53t 11ak e Rnahe TR)-2 ) i‘zgﬂ@@dr‘é"i |8fNo'x9 €2 %0oro-1-

ns’’such as I n uor o UOfOI’TE

{fiuokdmetryijetHusoyy | (Giﬂhoﬂorﬁétlhgr)tziQJw}(mroethoxy (R) 1 -fluorobutoxy,
) - 1-f| uor oet hoxy uor oet h ¥

OX
SR @ofwroautgxu. $1ﬂuer s - luorobutoxy,

R Aok S AL P Bl

45&44HmkmomﬂpxppmxyWEﬂmp 2- fluoropropoxy

(S)-2-fluoropropoxy, 3-fluoropropoxy,

1, 1- @i H0suydroxion Vs a%tr%nghtfdham opbipekgd alkyl group having from
di fl ugr opr opoxy , trlfluoropro

%ﬁg b6respemialhL 1_[1%&@@@1 ﬁtg@s Ci-Cs4 hydro>?ya|kyl) in particular 1 to 3

(PO AN 57 ST M RIY wpsrein gpe o7 yfrogep ajoms i
Feptaded ey bdwdroxyRyrolip2sutif &sior loydrorpinbiHygt rary2-hydroxyethyl or

uor o nethylethoxy,

%152)2 ?é QYCIFPWQFBB ¥lo- 1- et hyl et hoxy,

(S)-2,2,2- trlfluoro 1- net hyl et hoxy, 2-fluoro-1-
(f1 ubt g}m h@%,ls a straight-chain’or branched alkoxy group having

%&éﬂdﬁ#? gﬁ%ﬁé]%/ foz‘z é?pdlcfr{( #Bor oﬁ? hydroxyalkoxy), in

Raffticular ditot3earbod eftbmer(emht@xhydnbxﬁlhlkoxyo)bWhexqin one of the
di fl uorobut oxy, 2, 2-dif| uorobut ox .
%yéosw AR bR 2 h SRR as in 2-hydroxyethoxy or
robut oxy, and the |ike. Cl-C6
roi@“ﬁigﬂéﬂp

I's a straight-chain or branched al kyl

grou :

ot o ERARS CRT k)P i G et of o hche§ ¥ §f Broup having

franb’ﬁt%at esmecﬁa#ly@ltdﬁ cbyabmaty)l gisléyrh barr’]tmgmal to doarboh atoms,

t he rogen ato i s repl ace ydr o rou

WIEre I SnB Ty P Is5 el aedhiut Fkey o ORI Group, such
y oL y

R T R Sl

Brathoxyprropyd anddpedikal [y 1 to 4 carbon atons (= Cl1-C4

hydr oxyal koxy), in particular 1 to 3 carbon atons (=

Cl- CG1-médmmamt}ﬂ%yalkoxwgmsmaghecbélntdrebrhmdﬁagahkyl group

atons .is replaced b r ox , .such a
bayipe ,fmgtta(@(@sg@cétby 3 t%g 59%@ $.gRparticular ' T't0 3 carbon
[
B tBalitpusapr e sciorplon oo
suchlas i Bonethoryathoxy) qfnlaoXymeﬂhaxy 12-ethci3<yemdxyn at ons,

erein one of the hydrogen at s replaced by a
i eEoRyRBRp Y bERoY R o PR dhExy ot hy
2- met hoxyet hyl , et hoxynet hyl, 3- nethoxypropyl
253- et hoxypropyl and the Iike.
Cl- C6- Al koxy- Cl-C6-al koxy is a straight-chain or
branched al kyl group having from1l to 6, especially 1
to 4 carbon atons, in particular 1 to 3 carbon atons,
wherei n one of the hydrogen atons is replaced by a
Ci - C6-al koxy group, such as in 2-nethoxyet hoxy,
et hoxymet hoxy, 2-ethoxyethoxy, 30 3-net hoxypropoxy,
3- et hoxypropoxy and the I|iKke.
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WD 20081046919PCT/ EP2007/ 061231 26
G - C6- Al kyl carbonyl is a straight-chain or branched

wa@bdogh4@ioup having from1l to 6, especially 1 poOr/#rP2007/061231

carbon atoms (= G -C4 al kyhearbonyl), in particular 1
to 3 carbon atons (= Cl-C3 al kyl carbonyl), which is

oung. {8 ARFICERIBHY IR s@highlenT| R EhbcncPlRy KFH00 Mabing

gr oup s in acétyl propi ony
Bemubio baesreaEllyChtaad lepror dlomd (3 €1-&slkydcarbonyghan particular

i T GESF L O DEARRD. P 905 058K s o
I
sidrbmashon caponparbLeubo), fudegrogsdrs e

the FRRRHARSY L. mbBAN! 6 214t ghaPBY bralichids alkyl group

, wherein at” | east” one of he remal nin
hgvdnggr@m éttorﬁs espegallm tad carban amms,(aﬂuohreatlagﬂdhe@en
t h
a'?ﬂ%%t@#@&ée EPpAttEaTy 1§ S4Phrriabar supRgiedt
I@ﬁrbf&riwx WeRiHPisYundsto E!hé?érﬂb@i@ibr @hm@m@redﬁiéﬂléfkﬁda rbonyl
0X roup having from1l to 6, especially 1t
Wo&/&&x ang \/(her@n@deaastmq/@fdh@cmma)nlng ﬁygmgeinoatpms eg.1,
Bonnr 5P VBGerh el bré ey B3uhe Aty ™udPasin
rlubandetyd aodiB,8 QAriflustopropionyin et hoxycar bonyl ,

et hoxycar bonyl , propyloxycarbonyl and

| SopCURL kY 61 is a straidhtPainét B@nched alkoxy group havin
Cl- C6- al koxy?g{ boné)ffl s a sg:Hr ai ght-chain or br a%cgh CF I

HProk o Br espedirllyi hip 4 carhon @tgrrss (=eCpéeiadkaxycarnanyl), in
PR T perbobstghs TP igroseliv EBp T G0 dbbdngsp the

aRirkaxyersbpeyholecule i al @arbomm@rb@p (dﬁ@) retioni axlier of

the nol ecul e via a carbonyl group , and wherein at

MeRAXYSAEDBY!, t%@*@@ﬁb%%gorﬁw'%b%ﬁfbﬁﬂﬂnﬁn e.g. 1, 2,
%Pﬁ%rpy%)&fc ngq,]yhydrogen atons are replaced by a

I'ne a om “such as in fluornmethoxycarbonyl,

;g{gf EIL@F ﬁgﬁdﬁhﬁéﬁgﬁ{}%g;@m{,p a straight-chain or branched alkoxy

Ay froar Peny| espariallyst & stdaamcgmato@ﬁ@(mflwunated C1-C4
ranched al kyl group having from1 to

espeC|aII 1
plsoxycasbeny!).dp eREiquard toc Carbeyy %tQP't%(nyﬁl uarngésd C Cinia

SRES1 b e S EORLI B R et mptends v garoony
goupd@) eddMaemtheas’clcam orﬁihgrreumur(uﬁ@hwmgenaélommb g. 1,

gs I no‘ﬁﬁﬁ{h (d@é%i(ilg n:jenroe)p\%c'ésby DubriRe 2 atom, such as in

Wn%car bﬁa%ﬁgg'/om%}y%?bon IanﬁI uori nat ed

onylamno 1s a straight-chain or
Brwwreﬂhbyycqbomd having from1 to 6, especially 1
to 4 carbon atons (= fluorinated G -C4
al kyCe@shalrylcariong)amino ipardtiaightashain dbob&ncaed @itkyheoup

= fl orl ated Cl- 4 al kyl car bonyl am no erei n one
?V'f‘ﬂ te@eﬁsa%ﬁ%v 1§g f]'e(iﬁrg RegiHys é‘? &@[ﬁh‘?ﬁ%ﬁﬂ%&
least i i
remal n| ng hycﬁa(r)qglgﬁ 3%9@ %tc%s( ;@}:%2(,39%@@%%?@#8?%8)’ wherein
opel obg“tmhynrogen atems @W@mobby a carbmmyilareinat goupGERNH-),

gu%ﬁ gs H %%étg&rj@%fq%&%ﬁrgcﬁi(ﬁn&gCONH-) and propionamido

(CH3CH2CONH-).
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G -C6 Alkylthio (also terned as G -C6-al kyl sul fanyl)
(or Ci1-C6-al kyl sulfinyl or Cl-C6-alkylsulfonyl,

wo empesdivel y) refer to straight-chain or branetesrP2007/061231

al kyl 10 groups having 1 t@76 carbon atons, e.g. 1 to
4 carbon atons, which are bound to the remai nder of

t he F‘F&'oﬁﬁéﬂe% (R O@I%Iér%nﬁbﬁﬂhé ] 3 th't Bhéﬁsc?r thnched alkyl

al kyl sul finyl or n case of fonyl
gresipdraving:freim, 1 4o Gaegpdmialty 1 o ﬂmermm@torrgs Guftuorinated C1-Cy

d hi

Bty S hingh RS Dlst 3 st BtoMan i fiaHiiyed s

?l%ﬁﬂﬁfn dHhind) ~WHerdirkghs of fHeanrééeh REAHE & replaced by a
hyl sul'finyl, ethylsulfinyl, propylsulfin

C%@QI’M@W'@QIQWW(CO%H )@%W?E@II‘ Al lpgst 0@@ lestenajing

I ul fony
@%%gﬁlaﬁ#ﬂ%é p?b% 'sul gﬁw o%ropy ereﬁlaced %ya
fludrineydtom fsariilas in trlﬂucﬁ'baoetlyrmmad aot-3.8, Ciairlﬂ)abtdprOplonylamlno.
(al so terned fluorinated Cl-C6-al kylsulfanyl) is a

str acglme -ARkytHo P4ls® Itémﬁ?étﬁés @j l@é é|Rg|@ugéwlp(dmy1l-ogafkry1yn|funy|

1to6, inparticular 1t carbon atons, wherein
af Ch-@‘asalkydﬁlélfor‘yl g*esp_ectg/el)g ref&r(t;p sbjaqghtyphalneoryqran@g@qalkyl

YR BRI RS lorheia 47 R #Ehror HBrie i gre bound

ai ! rema‘mderlof@mmlélmerm érsorrnJrlatbm for S(ﬂ))ﬁ@l‘ctase of ar
1 to 4 carbon atons, wherein at | east one, 2,
@' kylsulinyben Seke in ﬁ@s%%?'&ﬁ'éld'f%'%n*@sﬁ%t'\feéﬂb ﬁt:é'aly B9”d in the

élggﬁr‘oﬂghékg Jes':#oP '(‘5‘4aélﬁgl Q] ky m/étﬁ M&%‘[h\él'trﬁo,

I n or ranc grou
hraopiytigiof isoprdpylthics andm-patyithizu Exarplés fot GaCharkysubing)

e T el o o St Bt Ses
HA&J gumw E§aﬁlpréé<>ﬁoeei1l@4{1§m<y@urf@ﬁ&wwua@méﬂﬁyléul%ﬂﬁ

C atons, such as opr o
eWIsw;b‘enylyprcm’y&utfpoybImpyopylsuﬂbrwycar@an-bytylswﬁoaw cal
may be unsubstituted or may carry 1, 2, 3 or 4 C1-C4
al kyFluosdateal G,-Cgratdyéthab{aysatemeielyfluoriadiethC(-Oorekds lfdnyl) is

& ppRIep P acenehod aliiae STaUR AN TTcl (b opyerisiter 1 o
VOISO IRET ETIRNDRI T 25, b 1o Brlest e

kew se, i's a cycloaliphatic rad
atonishgref n*ecmlacedtb;y Huire @tmms Sludrineded Latlepalsysllfinyl is a

SSLRP AN Ao TR QNLEUFLSRY BR e e B i iuter 1
fd%laﬁ)drpat@n@ HIBIN aﬁttuééﬂst@ﬁecwd apROBY4 or @) of esihydrogen
cl opentyl and c%/cl ohexyl, wherein at 5least one,

é s are replagedpyiiueine @tpmmglwmeég@@m@eoaikylawéonyl is a

CERbREFSR 0 S hd A8 BLATRBYER BRudrom Lo 6, ppercuer 1
{0 carbdrdatbimgy meysinaneamtionel edy. di, £l 804 o€ vt lod Hieobydrogen

2, 3- dlfluorocycIoFropyI pent af | uor ocycl opr opyl ,

atons,afeok EPRAGSHRY uormermemsocym obut yl ,

3-fluorocycl obutyl, 2,2-difluorocycl obut I,

3, 3- Gi-CeLferaes)sylddatayrcloaliphatis fadicsl @@yﬂgdmmya to 6 C atoms,

such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. The cycloalkyl
radical may be unsubstituted or may carry 1, 2, 3 or 4 C4-C4 alkyl radicals,
preferably a methyl radical. One alkyl radical is preferably located in the
1-position of the cycloalkyl radical, such as in 1-methylcyclopropyl or
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101, 3-di fl uorocycl obutyl, 2,3-difluorocycl obutyl,
2,4-difluorocycl obutyl, or 1,2,2-trifluorocycl obutyl.

wE200806468kenyl is a singly unsaturated hydrocardnnr2007/061231

radi cal having 2, 3, 4, 5 @8 6 Catons, e.g. vinyl,
ally! (2-propen-1-y1), 1-propen-1-yl, 2-propen-2-yl,
m%wdﬁblobaﬂli@é{\hlﬁéoég%‘; cﬂoeym%l |§%%yﬁs|?)%llbh§t‘?c radical having

Al'kenyl in partl
frome3 ky# 17 efpnas,swch-ag GycloprapyneyclgbytyBamai enetbyigyclopropyl.
nmet hal lyl, 2-penten-1-yl, 3-penten-1-yl,
4- peRluennated Cs- Ggmgtlbalklyms 2epriedliphbtioradical havmg from3to 6 C
F u

2- et hyl J1- "
fiorts Srh A Gielhabtl eV b X B Ty S S &Y RS R uberein at
%esﬂoné &f. 5 §o§t4°8f5all af th Roderhton®@ste t‘é’ﬁﬁece@j t9y asFIuorlne

or ~al rogen atons are rep aced
alqumfr smh asmﬁﬂs:o&cyak)pmpml 2{fluorapyiclopiropyl, (S)- and

6352 24l bpRyf 1 4 e litrsonyiypsdiiyprocyciopropy,
Berhtaflgb@cycBbrISMY ﬂa@@cya@bhtykez f|uoroc¥<§8b@§r A fﬁYdﬁszyclobutyl

I s a hydrocarbon radical " havin | € bond and

2,2-diflugrocgcleputyl,3, atotﬂ‘llvproezy@obtgvlhﬂr%rd IﬂUQer;ygtO@ytyl

1 5-0RGER i, 2RSSRy 2 Dol Giebyyor, g
1 J2e2 itk @ro@midbudd:- Al Kyl ene is a hydrocarbon bridging
group having 1, 2, 3, 4, 5 or 6 carbon atons, I|ike

met h@h-@%‘%lkéh)ﬂ){é arsawglfkuasat@rﬁ@kea @%&Wbﬁﬁ@dical having 2, 3, 4, 5
1,4-butylene and th |l es of 5- or

er eénBianesl et \WnWapbytd2incoperttl o), d pr@@leodleylz2 prgpengryl,

ﬁ]e@%lfy }a/éz'fnr?éhylpé)p' v n§1-§ﬁ-réggi]ytﬂ %(IB gg)éf,saék&w §%n£%?t6c}ular

§Hylpy-lrﬂie§1h?/lbrop?21er81 -ybr2-putexargl,\3- butéfm -4, mchaIIyI 2-penten-1-yl,
5-i soxazo r 5-thi azoI

0]
3-neseRhil ayi,dholentegﬂ “Yh1- metfwlbahytr%@arw or2- etm/Jpr@p -2-en-1-yl.
5-i ni dazol 2- D 20081046919PCT/ EP2007/ 061231 29
or 5HuoBNalesxanCa®dfe/ly] isa singlysumsataratedrydiogadian radscal

5V|§§]ZS% %] X@'d(% ﬁ‘zgéj’ﬁ% &%Q'//hé)rrefét[ I?eag’t' g‘rlé ré' Sd. aZZ%J W or all of the

hydro én %]t(brhts@de aépﬂbdéd bga fQIorﬁe[étthS”édchl Ffinatz: ﬂbdrbvihyl

3-triazol-4-y Htriazol -3-yl,
21-_fluogcp¥|nyl 02 24fp|101’02|n4L B aj‘lélppqprgﬁgny[ Hl . 1o¢ifluoro-2- propenyl

¥%UB6Q3§'8E%V| aﬁ?‘tﬂ@*k s of fused saturated or

unsa ur menber ed carbocycllc rings

| ncl {%g} d%gﬁﬁﬂﬁ%g%gfca%?ﬁg%%?@ rﬂ%@ Graipig,bond and 2, 3,

4 3 mboét@wm %tﬁyrﬁwqbr@bQWQZ &oéyﬁ—mc)wpi’nemwn 1-yl,
2-cycl ohexa- 1, 3-di eno, 3- ¥ hexa- 1, 3-di eno,
2 “butyn-1-yl 1-methyl-2-butyn-1-yl, 2 -pentyn- T yl, 2- hexyn 1-yl and the like.

C+-Cs-Alkylene is a hydrocarbon bridging group having 1, 2, 3,4, 5 or 6
carbon atoms, like methylene, ethylene, 1,2- and 1,3-propylene, 1,4-butylene
and the like.

Examples of 5- or 6-membered heteroaromatic radicals include 2-, 3-, or
4-pyridyl, 2-, 4- or 5-pyrimidinyl, pyrazinyl, 3- or 4-pyridazinyl, 2- or 3-thienyl, 2-
or 3-furyl, 2- or 3- pyrrolyl, 2-, 3- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 3- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-imidazolyl, 2-
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3, 4-cycl ohexa- 1, 3-di eno, 4, 5-cycl ohexa-1, 3-di eno,
5, 6-cycl ohexa-1, 3-di eno, 101, 2-cycl ohexa-1, 4-di eno,

wd.20s80ydiohexa- 1, 4- di eno, cycl ohept ano, PCT/EP2007/061231

1, 2-cycl ohept eno, 2, 3-cycl aphept eno, 3, 4-cycl ohept eno,
1 2- cyclo 1, 3- heptadi eno and benzeno (benzo).

t ' -
:ﬁgﬁgﬂg%ﬁiﬁggygﬁfég[ﬂ ?It ﬂgé%la%?ﬁ (?J 'b?l%g[q R%?}ox@dla%lyl, 2-or

5dﬂr;3r4]§ea@|amlybt2eor6r[1Laqé]ﬂmadazekyl 4aron el 2, 3ltBiadiazolyl, 3- or

BB aea L AL 2, Grnafia S adRl A SR RRES ST A, 24
6MHCﬁQ%tri%Q©§VI 8ad /- Qﬁ*Q,Hféi!ﬂ’a&@Q/I pyrrolo, pyrazolo,
i m dazol o 3-triazol o, oxazol o, thiazol o,

| SOXRZQhBles éf%@éd%@ﬂu?ate@%r'lﬁfsﬁﬁna@d% MedbPP.membered

pyri dazi no, al so 5-, 6- or 7-nenbered saturated or
nanbouyl@mmgst |edIuHetcyckmD¢0tart0 i, 2xggcldpentand, 2,3-cyclopenteno,

trah furano rro rrolidi

SRR BARS ) By bl @b e dsygionexeno,
B é&&i&hé)@ho ﬂfﬂ Mé)@ ﬂQrd@K@Z@BL@@Ior@&éZ’pBldiélﬁtQ
2- 0x0- oxazol i di no, isoxazolino, isoxazolidino,

§;4p@yql@heh@ 1,8rgiera4 Acyclahepadl, Briena, 15, @ﬁwlgh@xaﬁ& -dieno,

%&logé{éhgrd'o%gﬁﬁ ﬁladcy&rrb‘;ﬁe%bhe% digno, ‘F%r@rﬁrgg r| ng,

ea)Qa@yﬂlmeﬁtemo tZ]B&yt:whéptB‘nd k- C;’tﬂ:lol@@pbmhos132 -@yfoig-t1,3-r om
the above defined, 5- or 25 6-nmenbered heteroaromatic
hapipeiane anshpanzAney %PZP)aast one N atom as ring

menber, azetidin-1-yl, azetin-1-yl, pyrrolin-1-yl,

pyr r bxamplesioy fusegysaizrgitechon upsatupgied Sol 6-darm-meynbered

hEGSER Rod Y rTRASHE) L8R o SIS kit aromati

opnphardmatic hateroeydibeingskExamples therefotgnintideriliged 5- or
and also in fornulae 1A, 1B and 1C, the vari abl es A,

Gginerpgeregbtp@terq@(omﬂtlcrqad@als)@ucb@s tbqgno Xarangs' pyelo, )p;yrazolo,

ﬁgg%%ﬂeg%g%%@%%gglgg%fggdlggké%oé%w@? hlazolo CPyrldlno

pyrarh&hrahlgyrudazmnyan@mismﬁ{ bons 7 ahetnibessd satlurabd@s mono-
r ef er abl ne of the f s: Ais . NH is . .
e hefdioercicy s cupid LG SEr ey, AV Ry oldino,
[ f
?fﬂ%&?ﬁgm p%,Fe!i@ﬂpgﬂ @hﬁk@l&ﬁ %azo%)%g@gmbgi’él%rjo oxazolino,
pxazdlidinon2-@a- emmldfnoomdxalzolgma lsazqazoiadlabkglpeadmo

fﬂljg%g%%ﬂatrﬁgmﬁqln%ﬂ@lqﬁ?rﬁheﬁrﬁec' al y 4;%?)%5% afnrdCHPe like.
L S A € b g
BaAprRabethid %@‘a{ﬁ'rﬁbﬂcﬁl comprise, apart from the above defined, 5- or
6-membered heteroaromatic radicals containing at least one N atom as ring
member, azetidin-1-yl, azetin-1-yl, pyrrolin-1-yl, pyrrolidin-1-yl, pyrazolin-1-yl,
pyrazolidin-1-yl, imidazolin-1-yl, imidazolidin-1-yl, oxazolin-1-yl, oxazolidin-1-yl,
piperidin-1-yl, piperazin-1-yl, morpholin-4-yl and the like.

In formula | and also in formulae 1A, 1B and 1C, the variables A, R', R?,
R% R* m, n, o, X", X3 X3 X% X> X% X", Y°, Y* Y°, and Y® have independently
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fluorinated) Cl-C6-al kyl and NRaRb, in particular
hal ogen; R3is halogen; 0 or 1; 0 or 1; 1500 or 1; R4is

whydsogen Xlis N, X2is CH or CGR2, in particubcr/e@dn7/061231

X3is CHor CR2, in particgpar CH 20X4is CH or C R1,

in particular CH X6is CHor CRl, in particular C R1;

P scHStner aka %%efe!réblgﬁl{ bh{ ebRibifdtonX df$hédd Mridpid¥ preférably
particular CH Y3is or" CR3, In particular CH;

o5 of theNfollywing @Eanings: R3, in particular CH, Y6is CH

or GR3, in particular CH WO

2008A04691i9MH/ EP2007/ 061231 31 | f present Ra and

Rb are sel ected, independently of each other, from
hydrRgen o ikdegehdahlly bf s obbiRedicd sslebted fioth Whiagaslib-

or 6-menbered heterocycle, selected from

pi peri di n-gngisting;qf il N C1-Gramalityd| flueripaied Gm4-alkyl,
pyrrol id sngl- T basent. i . i

parti cul ard:{ g"’t%e“@nr%gum% gb Fehe ﬁ%ﬁeg‘%?ﬂﬁg from halogen,
enbodi mentGS-CasalkyBaaddlubinatedeC -Ca-dikye, espyoialiydeledted from

the foll ow f I
ero Ovﬁaqgger?,rrﬁgth?/ieand trifluoromethyl;

R? is independently of its occurrence selected from the group
consisting of halogen, CN, C4-Ce-alkyl, halogenated (especially
fluorinated) C4-Cs-alkyl and NR?R®, in particular halogen;

R® is halogen;
m Oor1;
n Oor1;
o] Oor1;

R* is hydrogen:;

X' is N;

X2 is CH or C-R?, in particular CH;
X3 is CH or C-R?, in particular CH;
X4 is CH or C-R', in particular CH;
X° is CH or C-R', in particular C-R";
X8 is CH or C-R', in particular CH;
X’ is CH or C-R', in particular CH;
Y3 is CH or C-R?, in particular CH;
Y4 is N;

Y® is CH or C-R?, in particular CH;

\% is CH or C-R?, in particular CH.



1A, 1B and 1C, and to the stereoi soners, prodrugs
and/ or physiologically tolerated acid addition salts
wo bmseaforo wherein A, Rl, R2, R3, R4, X1, X2, XBcT/¥H2007/061231
X6' X6, X7, Y3, Y4, Y6, and1Y6 have the sanme neani ng
as defined herein or in any 10one of clains 1 to 15

and b S i
ore PP, 7 s oot Qe for

wogenlyxrlmer- Hsg:carstR fcamStmeatwaruedw "aC'6- menntbeared
f
ARG S 8%8'5083?'@ th £'¢%azw b HormBait-25 Ay

@me,hw Y4 Y3# Y6 C-117(R). H,Y NN
n the e od| ment 1A, A|s preferably NH.

5 Prefepg %e‘?\'ﬁ@ﬁ%l@iﬁ‘ég m%rﬁélﬂgr ﬁ)VtW@Q!omp%uridé dfhﬁe foIIowmg

monocyclic ring of formula (1) are only part
ambbdiments slys tiéhanrch dC; epr lestbrtcomuowtdsmfdbe foi‘@a\nm@@omwlae

VT IE  e8 SO SRl S nd By
Eﬂ@faeéd ﬁ@id%m@mwrf@ts therddrhehenaipal R' R? iR Htex', x2 X3, X4, X5
X{gllg 4 ng of, formula (1) is onIy part of the

ﬁém\érfbﬁweetbﬁé;%mﬂ geadinchestefinedrbargimgr yany
10 EHSB’?&aYrﬁé% ‘'to 15 and whereinmisOor1,nisOor1andois Oor1.
Preferred embodiment 1A (the symbols "A" and "B" in the bicyclic ring as
well as the symbol "C" in the monocyclic ring of formula (l) are only part of the

numbering system and represents no chemical meaning by themselves):

Z 5
Y c Y (R3)
H & LY T
\N NI
1 A
(R) A @]
B( S VA
A B-|—(R)

(1A)
15

In the embodiment 1A, A is preferably NH.
Preferred embodiment 1B (the symbol "C" in the monocyclic ring of
formula (I) are only part of the numbering system and represents no chemical

meaning by themselves):

20 (1B)
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5IN(1C) Particularly preferred exanples of conmpounds
of the invention include 1
wo Rysazdom 2- y1- 3- (6-trifl uoronet hyl - qui nol i n- 4piEPr00BE61231
1 32
PyraZ| n-2-y1l-3-(7-trifluoronethyl-quinolin-4-yl)-urea

Pyra2| n-2-yl-3-(8-trifluoromethyl-quinolin-4-yl)-urea

; 10 | " - j — - - | -

P%pé‘éﬁﬁ&%%dd%ﬂ%hf ﬂgl(tH@sﬁp%@)urﬁea él?)(q@ﬁidﬁo%yéﬂc g8t
fd?ymﬂ(lh iSOyt part(cE- tlne ntimberiogesysidm @udrepresedtsyig chemdcal

6- Br o in-4-yl1)-3-pyrazin-2-yl-urea; 1
”Wf‘iréﬂ \E;hey”is ‘%ﬁr}r nol i n-4-yl -urea; 151
-Pyridi n- 3- yl 3-(7-trifl uororrethyl qui nolin-4-yl)-urea

; 1-Methyl -
- pyrazi n- 2- y1 3-(6-tr|flu%rog£;ﬁ ﬁ&mnolln 4-y0-urea
; 1 -Isoqu inol in-1 -y1- - 2- yI urea ; 1

- Pyr azi n-2-y1- 3-qui nol i g 8/i§-urea ;1 -lsoqu ino
in-8-yl-3- pyra2|ng£yyl urNa ; O
201- Pyrazin-2-y1- | _5. yI urea; 1 -Isoqu ino
i n-5-y1-3-pyrazin- 2- I soqu ino
I n-4-y1-3-pyrazin-2-
20081046919PCT/ EP20071061231 33 and t he(1C)
physi ol ogically tolerated acid addition salts thereof.

Par t Pﬁﬂlc@rdrb,(/ ﬂ?é@r@d @)@arﬁﬁSI@%f %nﬂfouﬁ@%%@mv@ﬁtlé@mclude
|nvent|on al'so includ

L Py B A g g o v e

Eyy{ 2! ;ﬁ;ﬁagn%pb@;mfﬁmasmguﬂw qﬂmdnﬂ £yl pgh de;

aC, tﬁ%%ﬁ%yl—%@t@ﬂ@@gmﬁ il a7 g8 car boxyl i c

1-(2-Methyl-quinolin-4-yl)-3-pyrazin-2-yl-urea;

1-Pyrazin-2-yl-3-quinolin-4-yl-urea;
1-Pyrazin-2-yl-3-(2-trifluoromethyl-quinolin-4-yl)-urea;
1-(6-Bromo-quinolin-4-yl)-3-pyrazin-2-yl-urea;
1-Pyridin-3-yl-3-quinolin-4-yl-urea;
1-Pyridin-3-yl-3-(7-trifluoromethyl-quinolin-4-yl)-urea;
1-Methyl-1-pyrazin-2-yl-3-(6-trifluoromethyl-quinolin-4-yl)-urea;
1-Isoquinolin-1-yl-3-pyrazin-2-yl-urea;
1-Pyrazin-2-yl-3-quinolin-8-yl-urea;
1-Isoquinolin-8-yl-3-pyrazin-2-yl-urea;
1-Pyrazin-2-yl-3-quinolin-5-yl-urea;
1-Isoquinolin-5-yI-3-pyrazin-2-yl-urea;

1-Isoquinolin-4-yl-3-pyrazin-2-yl-urea;
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and the physiologically tolerated acid addition salts
thereof. 10Particularly preferred exanpl es of

w@e 2ROMts of the invention also include PCT/EP2007/061231

1- (Pyrazin-2-yl)-3-(pyridins4-yl)urea
1- (Quinolin-4-y1)-3-(pyrazin-2-yQurea
(8
( 73@) %glﬂ%’é @Bglcﬁrlét?gra@e% Sﬁlfflg;‘%dnd‘t%oﬁ é’:SPFég tgéreof
(7-Bromoqui nol i n-4-yl)-3-(pyrazin-2-yl)urea
Pyridin-2-yl)-3-(7-(trifluoronethyl)quinolin-4-yl)u

€ I;’é%%gl,\églgr[}%ﬁf%ﬂ %}oél {}pg)‘]eélozl 6@@;}1@%'0{? trﬁjh@;%&?also include

(
a
(8-
ol( ?ﬁl\% 520{#(@0@)({ I2d§4 tetrghydro agc |d$nt {)Iyl)I uor omst hyl) qui
(
(
(

5

1-

01- 58 | odoqui nol i g ra2|n 2yOJrea

31 BfannderieRol- Y|n3@¥§ﬁv2) -3- 3@ %eZ| n-2-yl)urea

6, 8-Di fl uoroqui nolin-4-y1) aépyrazm 2-yl)urea

sPpregineyRioasvexylia agid qlanp amide;y| ) ur ea
1- (1, 5- Napht hyri di n-4-yl y3- (pyrazi n-2-yQur ea
251- Pgraginieo? watiboxy)ie a8id (2-meth y-aurolingt-yij-amidef | uor one
thyl)quinolin-4-yQurea W)
2008ROrHE O PCBIEDR06 Acbisd§ulindkn-d rglatniae;
physiologically tolerated acid addition salts thereof.

The sodmaipelsicibgicay RIl€sesd atidvrirtiicmssiantheeedir epar ed
by anal ogy to routine techniques, a skilled person is

fam Phﬁfoul’ér&"breféﬂréb%%drﬁﬂl'e@rof cbRfpotPEB S inveRtiod BRo include

formula | can be prepared according to the follow ng

SCheg‘?pW%"Eﬁ'Wﬁ AL aoti ned mbove: 123
db i th

an ac}fpua%ﬁla%ﬂ ephpar e%g%lﬁﬂféggfl On|y0; e!ﬁaétel onl "

accol Ao RRuP Rl ) rEB T M BFeni  chem stry) to

gi ve dlsugstltute reas of, general formula 3. The

r eacl 1(610¢QAWRPIN-AyY oR(PYrAZINe YPH&Sence of a suitabl e
sol vent such 15 as tol uene or N, N-di net hyl f or mam de.
The #4&BPEWGUNQligcY)B-tarazied-Yireat t enperatures of
from 20- 120C. O her conditions for describing this

t r an$f(Byndini ) B« (Yolirifl ugromeshytiguinalin-4-yHurengenent )
are described in the following articles: Journal of

O gathi(8-Mbtbyigsinolin-4988-(ytaziB@oy)&esd8123; Jour nal of
Organic Chem stry, 1987, 52, 4875; Tetrahedron

Iigi1 t7 ﬂ(% C%Q%wrﬂﬂln -BHNB-(BRaziRQ2-{gani ¢ Reacti ons,

1-(6-Morpholinopyridin-2-yl)-3-(8-(trifluoromethyl)quinolin-4-yl)urea

1-
1-
1
1-
r
1-
1-
n
2
1-
1-
1-

1-(8-lodoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(3-Bromoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(6,8-Difluoroquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(8-Bromoquinolin-4-yl)-3-(pyrazin-2-yl)urea
1-(1,5-Naphthyridin-4-yl)-3-(pyrazin-2-yl)urea

1-(5-Chloro-1H-1,2,3-triazol-4-yl)-3-(7-(trifluoromethyl)quinolin-4-yl)urea



Di substituted urea conpounds of the general fornula 1
can al so be prepared according to a route depicted in

wGe ghen®Pa Schenme 2: WO 20081046919PCT/ EP2007¢@6ER17/061231
35 (R24 (R3)n 34 ys\Y4%r +lpLi N N
(Y. 98 -.1 (R3)n Y1/ 44M5 H N,;(6 N (R1)0 NA X\
X4(R X32 XL x7 N7 Xm 143

and the physiologically tolerated acid addition salts thereof.

The compounds of the present invention can be prepared by analogy to
routine techniques, a skilled person is familiar with. In particular, the compounds
5 of the formula | can be prepared according to the following schemes, wherein
R, R% R% R*, m, n, o0, X% X% X% X> X5 X', Y%, Y* and Y® are as defined

above:
Scheme 1:
Y34w\Y5 5
H L AR,
N N
Y4\ 5 R N /k
vi#' Ny ( N 0
& X (R T(R) & x
m — N
')fV +7 % X,
X N, X\ /X
1 2 3

10
The amine 1 can be acylated by reaction with an acyl azide 2 (prepared by

reaction of the corresponding acyl halide with a metal azide salt according to
standard methods of organic chemistry) to give disubstituted ureas of general
formula 3. The reaction is carried out in the presence of a suitable solvent such

15 as toluene or N,N-dimethylformamide. The reaction is usually carried out at
temperatures of from 20 — 120°C. Other conditions for describing this
transformation (known as the Curtius rearrangement) are described in the
following articles: Journal of Organic Chemistry, 1986, 51, 3007 & 5123; Journal
of Organic Chemistry, 1987, 52, 4875; Tetrahedron Letters, 1984, 25, 3515; and

20 Organic Reactions, 1947, 3, 337.

Disubstituted urea compounds of the general formula 1 can also be
prepared according to a route depicted in scheme 2.

Scheme 2:
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The amine 1 can be acylated by reaction wth an
i socyanate 4 to give disubstituted ureas of general

wo oosui@18. The reaction is carried out in thep@r/ER®OTE1231

of a suitable solvent suchsss tol uene or

N, N- di et hyl f ormam de. The 5reaction is usually

carried out at tenperatures of from 20- 120 36
r

Di substituted urea conmpounds of the general I 1
can al so be prepared according to a route dep in
schene 3. Schenme 3: (R3)n Y\YtY5 H, ?Ab Ilg\l N
(R1). HA X0\ X3 (RRpan7ni X ) X N3 H< Naﬁlnel
can be converted to é "chl or oacet am de b, reaction
R ih triehl or oacet yl c \drlsde The ® ct| e carri ed

o{ xt n_Lhe presence s,ultable s went such as
%g udyie %{Qﬁmd&n\stg acvio

u&ua;/ pdrried oyt rrperatureg6 of, rom22 - m120C
TheXt riNhl or oaceParif de 5 can 15 be rodcted with an
amne $ to give di subsaltut ed ureas of gen%ral formul a
3.

The amine 1 can be acylated by reaction with an isocyanate 4 to give
disubstituted ureas of general formula 3. The reaction is carried out in the
presence of a suitable solvent such as toluene or N,N-dimethylformamide. The
reaction is usually carried out at temperatures of from 20 — 120°C.

Disubstituted urea compounds of the general formula 1 can also be

prepared according to a route depicted in scheme 3.

Scheme 3:
(R%),
Y&YLYS
Il
0 R, H\NJ\N'Y
R, 1 4 H
NH, R, HNJ\CCIB P Y\Y5 ,k
5 X4\ N y3 5 X 3 ¢6
X" X X RV \X ™ \ \X
n L, —= . ' H,N" °N _ _|_(R)
AN T RN :
R) R, 6
1 m 5 3

The amine 1 can be converted to trichloroacetamide 5 by reaction with
trichloroacetyl chloride The reaction is carried out in the presence of a suitable
solvent such as toluene or N,N-dimethylformamide. The reaction is usually
carried out at temperatures of from 20 — 120°C. The trichloroacetamide 5 can

be reacted with an amine 6 to give disubstituted ureas of general formula 3.
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WD 20081046919PCT/ EP2007/ 061231 36 Am de anal ogs

of the general fornmula 8 can al so be prepared
wa@emengiong to a route depicted in schenme 4. Schenerv7/061231

5 76 The carboxylic a¢id 7 can be converted to

am de 8 by reaction an amne 6 using standard am de

for ”RFrhd’é‘aﬁgl 95%%9&@@3\ fchFntﬂé’Std%ﬂsé?sé be!dr&gared éd&%rdlng to

art. The reaction is carried out in the presence o

emowtabiw@edwreech@nem 10 di net hyl acet ani de,

N, N-di net hyl f ormam de or THF. The reaction is usually

carried out at tenperatures of from20 - 120C

Sol@erdy reagents such as HOBT or carbonyl diin dazole

are enployed. If not indicated otherw se, the

above-descri bed reactions are generally carried out in

a solvent at tenperatures between room tenperature an

the 15boiling tenperature of the solvent enployed. Y*# \Y5 RY)

Alternatigely, the activation energy which is requulgd Y® e (R,

for the rfaction can be introduced into the reactiMon

t ur e (st og mcrovvar\::te \U{gomethl ng which has pr

to of value, in pa 4rc ar3 i n_tshe caséR!gf t hle

r)aéébk%3 nEXcatgiYZd'd byld Fnshthon metal s \M
tRR ti th mp H@'ﬂcrm/vaves see Tetrahegﬂron 20
57, >1o 9199 ff. p. 9225 ff. and also, in ZO~
manner 7 "M crowaves in @'ganl c Synthesis", Andra Loupy
(Ed.), W/ ey-VCH 2002. The acid addition salt8 of
conmpounds | are prepared in a customary manner by
m xing the free base with a correspondi ng aci d, where

appr pRé icaftdoxylic aeubux Eam bbrboﬂveﬂé@wm@@hwveacfi&ﬁ an amine 6
exanpl e a | ower al cohol, such as methanol, "25et hanol

Bsing IStqyadasd arradeé@nﬁreatlorsmlwafenh&ar tOéhQSGbakiU@d &t therart.
Phe FLAGRR 8R4 ried SUAR IR BAELHRESH 2R 98Vértsuch

dimethylacetamide, N,N-dimethylformamide or THF. The reaction is usually

\rDI—I-

carried out at temperatures of from 20 — 120°C. Coupling reagents such as

HOBT or carbonyl diimidazole are employed.

If not indicated otherwise, the above-described reactions are generally
carried out in a solvent at temperatures between room temperature and the
boiling temperature of the solvent employed. Alternatively, the activation energy
which is required for the reaction can be introduced into the reaction mixture
using microwaves, something which has proved to be of value, in particular, in
the case of the reactions catalyzed by transition metals (with regard to reactions
using microwaves, see Tetrahedron 2001, 57, p. 9199 ff. p. 9225 ff. and also, in
a general manner, "Microwaves in Organic Synthesis", André Loupy (Ed.),
Wiley-VCH 2002.

The acid addition salts of compounds | are prepared in a customary
manner by mixing the free base with a corresponding acid, where appropriate in
solution in an organic solvent, for example a lower alcohol, such as methanol,

ethanol or propanol, an ether, such as methyl tert-butyl ether or diisopropyl
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37 ether, a ketone, such as acetone or nethyl ethyl
ket one, or an ester, such as ethyl acetate. The

w@e oRouds of the formula | according to the ppeBEPI007/061231

invention (and |ikew se the7conpounds of the fornul ae

la, Ib and Ic), as well as the 5stereoisoners, the
th‘éﬁirélgﬁto%d Bt 85 ake@neadr! rﬁ?tthgoétrh?ﬁ R&toAs! ﬁr éﬁ’@bt‘e’r Qluch as
salt’s t ereo are capable o Fating the activity
einyyageiatsen synt hase kinase 3S. In particular, the
conmpounds of the formula I (and |ikew se the conpounds

of tTiee tompaluads lofthd fo)rmmda I ac)cordmgwelthe psedemt invention (and

fistiisg dacaiapauadie InotHIoe {haltland Thhvs well o the

ét’épé@éér%ys 65é pMddry Q%né%tﬁ%%‘kﬁﬁ%ly&b@r%@%dﬂ B8dfioR 2alts

Anongst the conpoun formula | those are
ihesé el aeaicapdble lof snddutatingethEeactivitgon rgiydmgencaynatasledmnase 3R.
ons ds .of

FopaRL T R EopdloBRis i PRI IR st fomoounas of
FEToRRBRIeK] A agLakR1 8], a8 waved td stb@cﬁsﬁnérs}ow prd®igs and

pref er abl at a level of 1Cso <0,5 pMol, partl cularTy
physielpgiselly foleratedaeld agditiaysalts mezeqﬂ\/baveaaa imRjBitory activity on

GREPEHTHEN a8 kst artiongsidfic SBToRMs otins trmy'q bihose

afeprefersed)twhiol @shieos effebtive wﬁfkﬂﬂ@rmgmoamdorﬁdmtrratuons In
physiologically tolerated acid addition salts ar

eéré*pularmm@wd%féhﬁéﬂwwﬁ | arepapiegedavbishdepibit 9|y0099n
et L

SHTGRS kRegp R L ARERRICEL ) AUBE PRIl bl atglovel of o

rEnGi el paﬁlcmltanyq)retbrablasmsa leaelsEdChy< 8dh pMmhbnd‘;ﬁf@étR

acti vi be treated by supplying

P'F%er@gi% % \é?offl 1 and/ or an acid addition

salt_thereof, incl ude in partl cul ar neur odegenerative

di seﬁ@%@f%@éhe%m%ﬁ‘éﬁr?érth%fQﬂ"’%%EéCquﬁ'”QdéPlthe@ﬁesqrﬁe

(OBREMT Afie ] r&?ﬁg@%ﬁﬂ%élr gg\gﬁlgtrdgc%\}lgrt&e%t%e éé%?é&'{;}.t.é@ Salts

tr eat ment o neur od di seases suc
Bar bsefaloior thelireatmsent of 3t madicat d)\iisesje(rfsugceptlble to treatment with a

f t ot tal d t

BOBRGN G T O B s by CaBr ety R KineSe o8 Attivite ik megtioned
BB i L QI o BN Ao BISKI3BG AR MG SIS B be
aCUte StrOke an ers traunmati C |njur|eS
teatedripvagpiying the codwotjad (oéﬂm faugmla bhadl/ed amecid addition salt

ener n and spi na
ferealr Eeude binasfidiifs SeionBoPReraty m Cise aHa cyra e digheimers
38&6&@' 1A a’dgﬁld??% BSmBBuh&@of fh‘é%l‘e‘s@ﬁ‘t m@eﬁtﬁcﬁﬁ‘éﬂ@é\&o useful for
al so 1 ncludes a preventive treatnent (prophylaxis), in
peatmentladottzar n@iraqiwrmramdmasesasu@has Parkinson's disease,

%ﬁﬁheg eggslaog%’pgglartsg taa%a Bg?nte |gt cgrftlco asa? degeneratlon
RRR&1NLEI DrdgreBene suppdiitle a’$§Wa¢fd &Rbf ééﬁﬁehﬂﬁ%cludlng

The treatnent can be orientate nptomati cal |y,

eacnuRredenentias aguimsieels and @thefy' ﬁli&lumﬁlc Imun@ancerébrovascular

fefES et ehe e R A g oeBreloh SR ALTEh S el E6ic

gxampt peMblidrannélr@pathiés rttindpathiesiariceglancemther apy.
5SWthin the context of the treatnent, the use

aCCOV\ﬁﬂhﬂﬂtHeOmbBﬁlngfbﬁﬂé I.r%n%nt @@re@@rﬁeﬁwgé uﬂﬂudésea preventive
formula | involveS a nethod. In this nethod

EealEentyprapiatexia)yinpariedanas rejapse srapbyes oa@hase ul e

ORIV AR o elEes B PPefdies B TN erbnd S uresme
to be treated, preferably a mammal, in particular a
human bei ng, productive ani mal or 10donestic ani mal.

Whet her such a treatnent is indicated, and in which
formit is
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to take place, depends on the individual case and is
subj ect to nedi cal assessnent (diagnosis) which takes

w0 Bjo8/os@Isi der ati on signs, synptons and/ or mal PUNEP100MNE61231

whi ch are present, the risks of devel oping particul ar
signs, synptons and/or mal functions, and ot her

LR¢/oP Frﬁalfu?aéﬁén@ THY t‘?eat%tS%nﬁ%e’@rrgntéédei}fn?&bﬁ%tl%”y for
nmeans of single or repeate adm ni stration
amplea@fpt’rmumuressmg of hymptcmns alt can batsfiegiedwver aoshet

d
Btod be S S Meum ERE e Sab o8 e g ragtment, for
akaipleOwithih ahd @BRteXBOKE n@émmwwwéﬂa 3‘ n the case of

oral adm nistration, or of from about 1 to 100 nog/ kg
of bagetrEhéontext dfhﬁe %%l?m@ﬁt %@K’Q&@BE&B@M to the t;nventlon of

admnistration, is supp led to an I ndividua
theecanepourkfecof theefmmuia |amedvesed avegbod olntthis rpetmdctancﬁffectlve

of argaceut i OSI i ons f treat.i an :
a7 alBnS d e BTy fi o o5 BPearcpnraitn
Pﬁéﬂh%cd@ﬁleﬂlliéﬂd V@teﬁﬁb%ra@t’ cél Q@ﬁafﬂlﬁlsfﬁﬁécﬂ% theliRdRidud € be

i gands are customaril’y adm nistered in the form of
pRalefaperieiadi a cramposltin desticuarch hgma@obqjlﬁg,s@’oductlve animal or

FOREERE B A e R R Pl e b St G puE nfihfcR B s
ihieke iy, depeptie onqhéetduadtJaMfas@omtmsmﬂmjecht@mducal

conpositions can, for exanple, be adm nistered orally,
agsassMent (dingnesia} walahyiakes ko cansigagAtipn signs, symptoms ‘and/or

I I
g%?if)[éarrpi es b)ﬁféhsdurlg a%i e bﬁgﬁ{rréé§edjtqeggfdpw '?rﬁjltlg Iars "Ste
syhptbnednd/fon atalfuoctisns,sanchotaer famtater s, gr anul es
tablets, in particular filmtablets, |ozenges, WO

2008A846918) H6d treBEAONY 6 @Hadfed3dy srehetcs sirfe betepeated daily
sugar.- coat ed tablets, capsul es, such as hard gel atin

é@@%$@'%w%¢@pﬁa%ﬁt% tQQﬂS%%ﬂ % a”%"}@;ﬁlﬁgu With ofhergctive
4G OR0G0S B pEh AP orh BT cBREY A predBraliNy Suor e daily dose
of [amlf@ebly feord alfhioasm Ol pul @DOmendif kg ?ﬁaﬂ)odywerrght sgttie cese of oral
t.1.on I ons, reticul a I.n- ter
%ﬁwﬁ@%@a@n 866 haT apalth BT AbG ko Rsbranueldih B ins gase of
%ﬁ?érét é%ﬁmﬁ%{ldmfé@ J%eﬂftsl%ﬁﬁ&lvwﬁl tpe tf%?éﬁ ops
eardrops. |Inplanted release devices can al so be
S0 05 AR PR HO MO bIRf 216 P bl PalutiBe
|nvent|on I'naddition, It SO pos 0 use
tompoesitiess @or tmaimgsalhmdaﬁdua!vmf@*ebm magnmlae in particular a
ROTRO GAG b lBye AT Py SAmestc Ghnde! Sbue e digapsisare
eustamamﬁé@mm.&e@d mﬁhé' ﬁr‘n%? @h&ﬁﬁ‘aé&tr&@l‘ ESpS&IdbSOIhith
or Tiqui'd materials serve as vehicl es, carrlers
ocompese arprfansmat:aetuaailm awepta’q!mandplent tog@mert\am at least one
excipients are c#ed |ntthes i ali st nedici r}gl .
EP%HQCWPH“%@’ FiBEN F’Iﬁ‘earf r?xﬂpBﬁ%pr@éﬁ ABRpAFLE

@&ﬂbﬂﬁﬁ@éﬂ'lfﬁé%@ SONASESIIAPE S, T8 ExAt BleObe Helphifisedrad Yorally,
auxi | i ary substances, such as glidants; wetting

Egcéaﬂys tra@ﬁd.qargnally ﬁgbqﬂangmbnatra@ew gntramuscularly or
@‘3‘?%3‘ ives; antioxidants; antiirritants; chel ating
coating auxiliaries; enulsion st abl lizers;
or, .mas ent

E:Iolr ﬂzfé%rﬂp r Sqfe%etﬂb %%}%ﬁpgpﬂgorr‘ggpga%?gre $Slid fmaddical

foRidbLLE7 8 powdierd, [rhihdle8 taBRR8 iR paftidulaSiiftablets, lozenges,
accel erators; pignents; quaternary anmoni um
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20 compounds; refatting and overfatting agents; raw
materials for ointnents, creans or oils; silicone

waolgyospadoioves; spreading auxiliaries; stabilizersEP2007/061231

sterilants; suppository bases; tablet auxiliaries,
such as binders, fillers, glidants, disintegrants or

0 .
Qﬁéﬁétggczarcgﬁfso%ﬁgbﬁﬂé?tggﬁlé%l:eg’%rcgﬁgw§§ l?dP\aéél i mﬁ%g{ g?latln capsules
andl soft yefajimedpsuiam suppoﬂtcgueseganagmaé nmegieidal2eons, semisolid

R 2 Sl S R RS erRE nap e Rl el lasters, and
KiesMiickmeaitirai 86 oMy, &dR 2saddl@iahs| BRrysibeafipartular oil-in-
auxi | i ary substances for pharmac cosnetics and

wat%rteéelulsw@rsu%qlspmsror@dfqnQz@mm@¥@m; fjection preparatlons and

N A N g ———

sa ¥otlse ese:d formdnfigisterirgninhipitovd steortinigi toithé ﬁrg/entlon In
The conpounds were either characterized via proton-NVR
ﬁﬁd'H@DQP 963189 PO PO SIPAFORIMSR TN P RIIEras 400 M-z
or 500 MHz NVMR 5 instrunent (Bruker AVANCE), or by

mas sY\eacrrogreingyihe gerwositiopsr eranepownas #RoCiNg to ihey

fé@?h’%&ﬁ ggépsg@qrféglxﬁgléég o%ﬁtd?@ael%)w'ﬁ% 8e? or orfereqxtc;lp%nts Excipients

pan bk .solid, SéFhSOW&i@ﬂHQUld rateriaRrwiieh Geane as ypkiclgsakarriers or
propertles refer to the chem cal shifts (8)
@@Hl‘@@i@dth?rﬁcé'é{?@nﬁ@runﬁlﬂ lion (ppm). The relative
area_of the 10 shifts in the 1H NVR spectrum

cor r suiila£xcipianie arrilipied inthegreeiglist nedaivarl monagraphs. In

BRE Rl otBLO R B SER TP o PRy SALS e PR R, thiers or
sugtgheiy éaillla@rsmﬁt@nd@@ sticif as ghidants; wettilgedg e(rtﬂé emuIS|fy|ng
br oad doubl et , triplet (t), broad tr|

and ﬁusramm"a@fage%s ptﬁﬁﬂﬁvea;tve@qanwﬁx'qargﬁdamﬁuwrttarﬁse@hqlﬁyng

%ﬁerﬁ%swélt@'ﬁg %ll%@?%ﬁﬁj %%n ’gtaﬁlzegsﬁ JTrE 4{8%8’}?0%48* fotrhers; odor

Ebasmmlgeaghfnts taste corrigents; resin; hydrocoIIO|ds solvents solubilizers;

1-Pyrazin -342-triflu th %u {1 -urea A
QeytRl|zne gge%tgo |ﬁ£§sp@ alpfe%% d:%/gm nts; qua ernary ammonium
éorfﬁpbﬂﬁd@ rbfdttfurﬁgJﬁﬁéP 6%!?% tuﬁﬁ'd@;‘é‘nw ?a@%éﬂé‘?la%r %t&wlen{%ﬁ
pyrazine-2-carbonyl ~azide in of toluené
keIt omllad sHdicoge QefivatiVvies; lspréadmgsatuxmarm wtabilidersvaterilants;
to co rred for t he T
S QufoRfoeSs e el e gl of pinderp ol dligahlE;
Gelrtegianthior HGANGY; piddelbmis SNMEageits, Soatierd; ARGKers
e xes;NNESt{aiseaas, whittomipgrpl eils7 Agiormuatigr)in tgs 1egqrg, is based

doofs iyl sdikaondihs ot bt B3 hon o

H%%oﬁeﬁ&ambﬁnéme Kosmetik und angrenzende Geblete [Encyclopedia of
- Brono- bui nol i n-4-v1)-3-pyrazin-2-vl V\Qh

Q@’GB&W@@?W@%@QWFMHSQS@@'CS and related fle|dS]
Aulendorf: ECV-Editio-Kantor-Verlag, 1996.

edition,



10

15

20

25

Prepared by the nethod described for Exanple 1. Wite
solid. Anount 415 ng. Yield 89. 7%

wd bhoblRo(DVSO- d6, 400 MHz) 67.92 (g, 2H), 8. 30p¢mEPDbYN061231

8.37 (m 2H), 8.47(s, 1H),48.71 (d, 1H), 9.19(s, 1H),

10.09 (br s, 2H); M5 (APCI+) niz 344.0, 5 346.0 (M+H+,
100% . Exanple 5:

1- Pyrazin-2-yl-341, 2, 3, 4-tetrahydro-acridin-9-vl)-urea

ol | o€ SoIRibd BARE s %G RN e, TR Ttpnalilshing it
3. 05 G oBghufds &@r%t%ﬁ’nm}ba"r%%@gizép?wal5‘50?89.%@5? ,

aé:%m&hQI%u(f(Smdé*d}d EhldDfdren oﬁ*d)40(1MI—P;_6ot( 500 MH2NMR V5

(APCI +) 1l z 320 \KH\SNH-HF 1009 . npl e 6:
msfragrant ABruker AMANGE h\ar £yi rﬁags §99@F%et15®%@|éﬁre@9rded via

mggﬁ@@ga ﬂags?@ﬁéldgﬁﬁt @?_E:;@;&ﬂ%'r% kle%ép‘jﬁ%}\#anon (ESI)

(ONBY) albmeling pte) 67.50 (t, 1H), 7.65 (t, 1H), 8.14
(dd, 2H), 8.30 (s, 1H), 8.40 (s, 1H), 9.04 (s, 1H),

9. 08The madetichutledr sesdrd e8al propert M fer to th
(hbai e oA P eial Blopertist iNMRprefer o the

ahem|sh ﬁ@ftér@)lexpressesymaaarkﬁ Qerymlllmrb@pm) Thprreiﬁéwe@r@@/of the

%\ﬁﬁﬁ rﬂﬁe %%m\ﬁﬁ p%?ﬂ' %’E&sap%ldg 1§ thdNlifBer Bt | hxﬁo&% atoms

gdaéﬁlf%rdéulggmchfbﬁél tgpé |r4t3Te7rIq)67ecﬁJ!@ ﬁi(@natﬁﬁ@f the, shltdas
rﬁ@ardwwthlglty ﬂsundlqaied@S(%nglms) hr@adsﬁlragief s bllDi)d(OlM?t (d),

bR A RGO, AP prebiat AR oBalet (0, 0ypyet gguint)

and/@mﬂﬁ);ﬁ]éﬂ@#ﬁngCT/ EP2007/ 061231 42 Prepared by
the nmet hod descri bed for Exanple 1. Wite solid.
Anmount 141 ng. Yield 44.8% 1H NWR

(DVSO- d6, 400 MHz) rotaners 37.83 (t, 1H), 8.22 (d,
P ar§t|§rQEx§ 41“1233“')6 78858 {@l 121y, 18; 9P _{dl.o0lbh, 22 23

APPOH-ED 4 7 334 1 (Mik, 1009 Exanpl e 9:
1-Pyrazin-2-y1-3-(7-trifluoromnethyl-quinolin-4-yl)-ure

Bxample Pr &Pyrazin{dyyltH2-trifhiocometsytguimednidoyl)-Exeapl e 1.

Wiite solid. Anount 660 ng. Yield 84.1% 101H NWR
( DNSQsId)ﬁJtloﬁQﬁ J0zng38 . 42mibl) 3t -anfind2-trluorrhethylquinoline

gnc:?%% mg (1( 56 mmol) of pyrazine-2-carbonyl azide in 20 ml of toluene was
stirred at 80°C for 18 h. The solution was allowed to cooled to RT and stirred for
a further 16 h. The resulting solid precipitate was collected by filtration, washed
with toluene and dried in a vacuum oven at 40°C. White solid. Amount 320 mg.

Yield 67.9%.

'H-NMR (DMSO-ds, 400 MHz) § 7.90 (m, 2H), 8.14 (d, 1H), 8.33 (m, 2H),
8.47 (s, 1H), 8.72 (s, 1H), 9.13 (m, 2H), 10.26 (br s, 1H); MS (APCI+) m/z 334.0
(M+H*, 100%).

Example 2: 1-(6-Bromo-quinolin-4-yl)-3-pyrazin-2-vl-urea
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3H), 8.90 (d, 1H), 9.09 (s, 1H), 10.24 (s, 1H), 10.57
(br s, 1H); M5 (APCI+) mz 334.0 (M-H+, 100% . Exanple

wd 0008d4d9vs azi n- 24- 3- oui nol i n- 44- ur ea 15Exanpl ePAOEP®S7/061231

prepared by the nethod desati bed for Exanple 1. Wite

solid. Anpunt 386 ng. Yield 69. 9% 1H NMR
ESNB? reé‘%? t%‘?ﬁetﬁgd agsg@bedlf@r Ex?arr?er 1t Wﬁlf@ sol% @APnount

métmqsylemam 78 (d 1H), 9 08 (s 1H) 1o 24 (s
1H), 10.44 (br s, 1H; MS (APCI+) mz 266.1 (M-H+
100%H-NMRE@WSICR 4, 2400 MHz) § 7.92 (q, 2H), 8.30 (d, 1H), 8.37 (m, 2H),

&ﬂ% Met hvl - qui nol i n-44) - 3- i n-24-u
gt &HL.28-whdd ptidh & B (s FBhéO-IQ&(hba %Ilé%,d\ﬂSt{éE’GIb} m/z 344.0,

%—?WI% jgb e solid. Anount 708 ng. Yield 81.8%
' ( 400 MHz) 62.62 (s, 3H), 7.52 (m 1H),

7.74 (m 1H), 257.88 (d, 1H), 8.15 (m 3H), 8.32 (s,
2H), 8.42 (d, 1H), 9.09(s, 1H), 10.24 (s, 1H), 10.39

&%m%le %'_q ;vaaszirqfél?\%l 3+2 91 3Z 4% trahlvdg'o acrld|n-8-vl/()ureEXaWpI €

1- Pvrazi n- 24- 6-trifluoronethvl -auinolin-4-vl)-

WO 28(%319(5%@!é’ﬂ@ﬁ)@h@@@?ﬁ@@l@s@r@@mp'e 1P%@r%'d@ﬁmount 92

k% q§d1.;zlescr| bed for Exanple 1. Wiite solid.
SUnt - 657 Yield 83.7% 1H NVR

( M%W@“@YWM&%@ a8 280 8 o 2384 20

($n 214r1) 75Vﬁﬁt(ﬁﬁ’P|T*65(ﬂ4H§3#9@ (6 2HVrste2 (&0@9@ 919(s 2H),

ui nol i n 1-3-pvrazin-2-yl -
maﬁﬁbésa%HwSpiAgﬁdﬂe@/b?Z@ ReMrethd@08@scr i bed f or
Exanple 1. Wiite solid. Amount 676 ng. Yield 73.5%
(159 ng am de) 101H NWR (DMSO-d6, 400 MHz) 32.62 (s,
3H), 7.52 (m 1H), 7.74 (m 1H), 7.88 (d, 1H), 8.15
Eramdtd) 6: 8Iuiolin2Hy|-3$véaziGL-vidkdpa 9. 09 (s, 1H),
10.24 (s, 1H), 10.39 (br s, 1H); M5 (APCI+) nlz 280.1
('\/Hprepbfﬁ@%y tifX afBth&d Héscribed for Example 1. White solid. Amount
1-Pyrazi n- 24- 3- pui nol i n-8-v1l-urea 15Prepared by the
A%2 it Ydelecd s B%d for Exanple 1. Wiite solid. Ampunt
828 . Yield 90. 0% 1H NVMR ( DVSO- d6, 400

VHz) HERINGR (DIISEHYs, A0 HES 5 705D (t, 8H3S7 65, (t, 1), 88.44@d, 2H),

5306 1) Bl S J o 3F s Rt rRiser 115 ), Spgeyor s
eMyHis ARYB) m/z 266.0 (M+H*, 100%).

Example 7: 1-Naphthalen-1-yl-3-pyrazin-2-yl-urea

Prepared by the method described for Example 1. White solid. Amount
781 mg. Yield 84.6%.

'H-NMR (DMSO-ds, 400 MHz) § 7.48-7.67 (m, 3H), 7.69 (d, 1H), 7.96 (d,
1H), 8.12 (dd, 2H), 8.30 (s, 1H), 8.39 (s, 1H), 9.02 (s, 1H), 10.00 (s, 1H), 10.08
(br s, 1H); MS (APCI+) m/z 265.1 (M+H*, 100%).

Example 8: 1-Pyrazin-2-yl-3-(8-trifluoromethyl-quinolin-4-yl)-urea
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20 Exanpl e 19: 1-1soqui nolin-84-3-pvrazin-2-vl-urea
Prepared by the nethod descri bed for Exanple 1. Wite

we odosd46ofyount 815 ny. Yield 88.6% PCT/EP2007/061231

1H NVR (DMSO-d6, 400 MHz) G7.72 (m 2H), 7.86 (d, 1H),

8.20 (d, 1H), 258.30 (s, 1H), 8.57 (d, 1H), 9.09 (s,

1"') P%gré@e&% t%etﬁ@d@%sé@ée&fer%mﬂl@129'VK||EH sdlid. Aount
22662(|\/HrH+ . Exanpl e 20:

141mg1l)dleldl4418%v1 3- Pvrazi n- 2 v1 urea WD

20081046919PCT/ EP2007/ 061231 44 Prepared by the

met hwm\eacl(némsm ﬁgr4®<mm)eotbméfé|8tkssqm maH) dzaydt 1H), 8.30-

470 nmg. Yie 85. 1%

8 20501, d%]). 860 Whﬂj")a& 9@9(d(ﬂH)1€Hj1 (Sr ), (9d14 m1H)71@§4 (brs,

H) 37 8.41 (s, 1H),

29@MAP%§*9~*5?8§4 sty A L Ty 516,60 (or
S, 10. 17 (br s, 1H) I\/B(APC|+) mz 266.2 (MrH+,
100% Exanple 21: 1-Pyrazin-2-vl- 3 qU| nol i n-5-vl -urea
. Exanple 1. Wiite

ATS asn e .." e Ol nu A ".*,",. d6
400 I\/Hz) 67 63 (m @( 8.13 gli)
8. 30P(Qparq¢.|py tigemptbgd d@ﬁﬁ:rlb (3] E(X@mm?.m V‘g1|§¢4$ql Amount

@F%&qu@% . 9.98 (br s, 1H), 10.12 (br s, 1H);

Mz 266.2 (MH+, 100% . Exanple 22

a- vy VIR RUEEh AR DAOK (S HERIH. PP 838820 (m

3HpYg.98i(@- ﬂﬁyb@g (S-1H gxﬂblzqr(enﬁHMos? ébr s, 1H8, MS (APCI+) m/z
qgui nolln-4- ) - urea anpl e 14) "and 16 ng (0.65 mmol)
3349dM*dT|n H@Q%)de |n 10 m of dinmethyl fornani de was
stirred at OC for 10 min. Methyl iodide (93ng, 0.65

nmol ) was added and the solution was all owed to reach

RI and stirred for a further 16 h. The sol ution was
Erametd 16t BEyraviv-eyB-gaindlipaArylidreaned bet ween 20

di chl oronet hane and water. The organic |ayer was

was hedardpld T wasl jrparicesy theonetidd ddReibed fMaEidémFléd1 White
the materi al 6purlfl ed by chrormtography Wite so

2eHisl AMBENt A6 vgeliele §985% . 1H NMVR
(CDCl 3, 400 MHz) 63.67 (s, 3H), 7.60 (s, 1H), 7.91 (d,
1H) , 'H-NMR( (DMSE)-ds,8100MMHz) S4HT2 (8170, T80 (LHH), 8.004d, 1H),

B21Gh BHOB 2R 1D e (5 10 B A SH § ) 7P 1o bt 908 (. TH),

10.24 (s, 1H), 10.44 (br s, 1H); MS (APCI+) m/z 266.1 (M+H", 100%).

Example 12: 1-(2-Methyl-quinolin-4-vl)-3-pyrazin-2-yl-urea

Example 12 was prepared by the method described for Example 1. White
solid. Amount 708 mg. Yield 81.8%.

'H-NMR (DMSO-ds, 400 MHz) § 2.62 (s, 3H), 7.52 (m, 1H), 7.74 (m, 1H),
7.88 (d, 1H), 8.15 (m, 3H), 8.32 (s, 2H), 8.42 (d, 1H), 9.09 (s, 1H), 10.24 (s, 1H),
10.39 (br s, 1H); MS (APCI+) m/z 280.1 (M+H"*, 100%).

Example 14: 1-Pyrazin-2-yl-3-(6-trifluoromethyl-quinolin-4-yl)-urea
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WO 20081046919PCT/ EP2007/ 061231 45 di et hyl f or mam de
at RI for 2 h. 2-Am nopyrazine (63 ng, 0.66 mmol) in 2

worboosfh4yy | di ne was added dropw se over 10 mni NBCERP2007/061231

stirred at 80C for a furthas 9 h. The solution was

all owed to cool, concentrated in vacuo, and

par t prded bh BRIl BREGHATIO Exanifld 19@i1dte sdif? Amount
organi ¢ | ayef was washe times 5 wth water,
conowntYialdedB.7%.vacuo and the material purifi ed by
chromat ogr aphy. Wiite solid. Amount 108 ng. Yield 62%

VB (IMREIMIR (ﬂ)MSZﬁas,M(IG\MFIz&ﬁ 81.033% 1Hx 8M9 &, 24H), 8.38 (m, 3H),
1 Pvrazi n- pvridin-4-vl)urea 10Pre ared

(Fel HoB- 8@4@{1% -1ofs, BB €31(br i ks M |(AE’CI+)y m/z 334.0
At Yield 84% 1H NVR ( DVMSO- d6,
MEHM—?Z@%BEWES (m 1H), 8.23 (m 1H), 8.42 (m( 4H) ,
9.13 (s, 1H), 10.18 (s, 1H), 10.26 (br s, 1H), 10.52
(br s, 1H) I\/S (APCI +) n12 267.1 ( MrH+, 100% 15
. pvrazi n-2-vpurea
l{fearyanple 1. Wite

soI | d Am)unt 210 ny. Y| eI d 57
NEXMBIGSER WS RIeBaTRAAY @efng@qqﬁesppped-fomgxzarﬁple 1. White

%?’d ffipoct'ep PE Vi e po My giagPon® )L Tip?
ﬁ,ﬁ-l-i\ﬂﬂlg OMEL-aMB NS I3 (€542 784 FbHHE YA (m, 1H),
18@8(th H@r@qbt{hﬂng)ns{BQ\é(é 21, (@Mdilﬂ#)ZQ\/(SQJ(SGQHf, 10.24 (s, 1H),

25Pregared t he net hod describ
1Bi30dbg 8l 1ld); MAAARC 8110/ 2880.¥i (M+tH QZQD%MO
20081046919PCT/ EP2007/ 061231 46 1H NVR
(DVSO- d6, 400 MHz) 37.67 (m 2H), 8.02 (d, 1H), 8.34
(m 2H), 8.48 (s, 1H), 8.82 (d, 1H), 9.07 (s, 1H),
Bxd2ples 17 1HPyrddin-26ylI{Bgudplidi8) yl-uk€a49 (br s, 1H); M
(APCI+) mz 284.0 (M+H+, 100% .

Prepared by the method described for Example 1. White solid. Amount

828 mgq. Yield 90.0%.

'H-NMR (DMSO-dg, 400 MHz) § 7.61 (m, 3H), 8.28 (s, 1H), 8.38 (s, 1H),
8.40 (s, 1H), 8.61 (d, 1H), 8.97 (m, 1H), 9.06 (s, 1H), 10.45 (s, 1H), 11.18 (br s,
1H):; MS (APCI+) m/z 266.1 (M+H*, 100%).

Example 19: 1-Isoquinolin-8-yl-3-pyrazin-2-yl-urea

Prepared by the method described for Example 1. White solid. Amount
815 mg. Yield 88.6%.

'H-NMR (DMSO-dg, 400 MHz) § 7.72 (m, 2H), 7.86 (d, 1H), 8.20 (d, 1H),
8.30 (s, 1H), 8.57 (d, 1H), 9.09 (s, 1H), 9.56 (s, 1H), 10.00 (br s, 1H), 10.24 (br
s, 1H); MS (APCI+) m/z 266.2 (M+H", 100%).

Example 20: 1-Isoquinolin-5-yI-3-pyrazin-2-yl-urea
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5Exanpl e 27:
1-(7-1o0doqui nolin-4-yl)-3-(pvrazin-2-yhurea

wdr@pai®th by t he net hod described for Exanpl e dcT/iRlobnwe1231

solid. Anmount 112 ng. Yiel d477%

1H NVR (DMBO d6, 400 MHz) 8 7.88 (s, 2H), 8.27 (d,

1H), ibed o

(s E%@@%%ﬁxé%etﬁ?&?ﬁ)é?n%O. o1 E&grﬁﬁ)sléq V\?—fWe soChoO%mount
4 APCQIG:)Yied2889%.0 (M+H+, 1009% . Exanpl e 28

1- (7- Bronopui nol i n-4-v11- 3- (Pyrazi n-2-vQurea

Pr ep%H-e\tl\/IRy(DMSOreg P Kietg Bi ed (f, dH)Exasnte1H), 7Y98 (@wW H),
solid. Anmount Yield 81% 151H NVR ( DVMBO-

458 (m—ﬂb*)@%éd(?hl)n%w (sz.13h, 8463 (@ H).72.88 (§,t1H)1|9)34 (s, 1H),

?QD%% (@P%H(i'}j 10?@&3 &é—ﬂ)HMS Qﬁél@gn/fgé}s 2 ?M-Arﬁ 1_;00%
10. 42 (br s, '1H);’|vs (APCI+) mz 266. (M+H+ 1009 .
20Exanp| e 29:

oromet hvOqui nol i n-4-yQure
ribed for Exarrple 1

usi ng pyridin-2- rbonyl azi de, White solid. Anmpun
30mgFrepaged by dog method descrlbed for Examlm@RWWI@GAmount

g@gw“&@ﬁ% 42 32’ (s 1H)7,42.E1£1n (1mH) 2H)7, %, (5t0(d,1l_|)1l—|),
?hf‘éhi-%“ﬂ%“%;gm%%x-éﬁp@ b1 BB Ty .78 tn, B, 833 b, 1)

38219 &N, 13 ag 94Qs, 1H), 9.06 (s, 1H), 9.98 (br s,
20081()46319P /EP2)OO7/ o‘elcpdlrsk? 4794Q 3>r ar(e )y th e(

i, HdH 1 4 dercs i 18 MS (ARS binpn& 266.2 (Mg Hoh&v%e) socyanat e.
White solid. Amount 345 ng. Yield 76%

1H NVR (DVBO-d6, 400 MHz) 67.05 (t, 1H), 7.38 (m 2H),
7.66 (m 1H), 7.75 (m 1H), 7.98 (d, 1H), 8.20 (d,
Exbnp 72: {-Methyi1-pPrain-2bil-3s(6-Rifordm&h (IMGhalin-#Ey)-urea
265.0 (MrH+, 1009 . Exanple 31:

1- ( BANBAIMONLGF 14 G- (d-441hmol [ @NT-@?rahriZV;flls—l(Gemﬂuoromethyl-
Prepared by the nethod descri bed 1. Wite

geinpin-4arburaa bzramgle Y4)eand 6999 (B6 ) ebEBdiugn Bydride in
201" mBtn{1 8 hfnideWhs sfirrB8 dt BT 10 Fnifl 'Methyi Idide (93mg,

0.65 mmol) was added and the solution was allowed to reach RT and stirred for

a further 16 h. The solution was concentrated in vacuo, and partitioned between
dichloromethane and water. The organic layer was washed 3 times with water,
concentrated in vacuo and the material purified by chromatography. White solid.
Amount 32 mg. Yield 21.2%.

'H-NMR (CDCls, 400 MHz) § 3.67 (s, 3H), 7.60 (s, 1H), 7.91 (d, 1H), 8.17
(d, 2H), 8.47 (m, 4H), 8.73 (s, 1H), 8.84 (d, 1H); MS (APCI+) m/z 338.0 (M+H",
100%).

Example 23: N-Pyrazin-2-yl-2-quinolin-4-yl-acetamide

A solution of 200 mg (0.89 mmol) of quinolin-4-yl-acetic acid hydrochloride
salt and 145 mg (0.89 mmol) of N,N-carboyl diimidazole was stirred in 3 ml of
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8.28 (d, 1H), 8.34 (s, 1H), 8.43(s, 1H), 8.78 (d, 1H),
9.08 (s, 1H), 10.30 (br s, 2H: MS (APCl+) mfz 280.0

w@ bioBo4691900% . 15Exanpl e 32: PCT/EP2007/061231

1- (8- Chl orocuinolin-4-vl)-3s(pyrazin-2-yl)urea
Prepared by the nethod described for Exanple 1. Wiite

éﬁﬁétﬁ&f&mg?&%ﬁr@? %ﬂlﬁo/byrazme'_‘)% M9y 0. 6? mmopbln 2 ml

ef mmc( @Ie wal)adagd3tropwise2pyer 19, mérs(and &lmed at 8Q°Q tor a further 9

118 he Ralfiabiyas Sawedistiost casribentiakishih VatDg| A Bafitioned
Betedvbdiphieldriemuheding watet) Tiee bgdric idykbH aagished Jtimes

nol i n-4-vnurea Prepared by the nmet hod described for
wiavyater, consemigated (is vacuo and the material purified by chromatography.

ﬁ%ﬁﬁ@?ﬁmﬂ%ﬁnéoﬁemﬁ%“°' ne }\lﬁ/RS(()itj)ll\/gO c16,
7% A%ﬁ) WeGys { e, 180y (1 %8, 50" (&

1H), 8.37 (d, 1H), 8.55 (d, 1H), 8.87 (d, 1H), 9.62

(s, 1H), 10.13 (br s, 1H; WO
20081|0469_11S))P§T/EP2007/ 0612%1 48|I\/S (APCI +) mz 418.1

1- v. - | odoqui noI| n-4-vl) - A' - (pyrazi n-2-yQur ea
Pr epBreshrey by liee mathod deesrdvedo@m Examiis 4 np¥hetelsolide Anpaunt

id. (A ug%o 51.25g. Yield 43% 1H NMR
ég’(@@ dee! WHz) 37.46 (t, 2H), 8.24 (d, 1H), 8.34
10 3@%33@% dwE?QO b\ﬁﬁ wﬁ%ﬁ%&&%ﬁlﬁ"o&# (m, 4H),
AR 840 10, 02D 3o 1458 515 LY M () i
26T Py(Vaiti ' -1D09d) - 3- (qui nol i n-4-yQurea (220 ng, 0.754
nmol ) was dissolved in acetonitrile (3 nmL) and

N- br onbsucci nam de was added (201 ng, 1.13 mmol). The
resulting solution was heated at 80C under m crowave

Ex&gleadb o1 (Q0MofR-41 13- (pVAEit00)IRfleg 0l UtiOn was then
partitroned befween

Prepared by the method described for Example 1. White solid. Amount
210 mg. Yield 57%.

"H-NMR (DMSO-dg, 400 MHz) § 7.63 (m, 1H), 7.78 (m, 2H), 8.13 (d, 1H),
8.30 (d, 1H), 8.40 (s, 1H), 8.54 (d, 1H), 8.94 (s, 1H), 9.06 (s, 1H), 9.98 (br s,
1H), 10.12 (or s, 1H);

MS (APCI+) m/z 266.2 (M+H*, 100%).

Example 26: 1-(8-Fluoroquinolin-4-yl)-3-(pyrazin-2-yl)urea

Prepared by the method described for Example 1. White solid. Amount
310 mg. Yield 92%.
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15 sol ution and di chl oronet hane. The organic | ayer was
separated, dried (MgSO4), filtered and concentrated to

w@2008/04d9® product. Yell ow solid. Anount 204 ngeciviedoo7/061231

79% 1H NVR (DMBO-d6, 400 MHz) 8 7.68 (t,
7.81 (t, 1H), 8.05 (m 2H), 8.27(s, 1H), 8.33(s,

P
WA ﬁh@ﬁR‘ [Pyed-s WOPAHENE 2o7 £ oGWB2(APHH B34 fm, 21,
8486581 B),f8.8D (0L ) &.0T (s4-1y)) 932((sy 1 HEi 10.26 i, eldd), 10.49 (br

Pr epar e [ for Exanple 1. Wite
oy ﬁ%éﬁﬁﬂzﬁ %@f&eﬂﬁﬁ% ég&%%m NVR ( DMSO- d6,

400 MHz) 8 7.80 (m 2H), 8.36 (m 4H), 8.80 (d, 1H),

9.16 (s, 1H), 9.98 (s, 1H), 10.10 (br s, 1H); M

APCl +) mz 302.0 (I\/H—H 100%) . .V\D

RARDEAA 9.1 BPCTOERRITH NG YA (VI Z grea7:

1- (8- Bronmoqui nolin-4-vl) - 3- (pyra2| n- 2 yfI urea

Pr epBr&p:ﬂare@ by tilee megthod dedesrilvedofod Bxampis d myleod.soldl Amount

d. 45 my. Yield 94%
?%gws 400 l\/le)e 67. 18 (m 1H) 7. 22 (m 1H),
7 63 58.22 (d, 1H), 8,27
R(Héjlvlm ds, gnt(cg)gl\/lﬁ?) 57158 (9. zj@,) @Q? (g,bm) D 5% (s, 1H),

%8‘63%1%261%? éggg%t')g.oé\’[%,(ﬁf ChhobF s 2P8), A M trs, 1H); Ms

(ARC |49 riaBe2y (MeH- 400%3- ( pyr azi n- 2-yQur ea 10Pr epar ed
by the nethod described for Exanple 1. Yellow solid.

Amount 320 ng. Yield 87% 1H NMR ( DVSO- d6,
400 M—|z) a788(m 1H) 8.43 (d, 1H) 8.42 (s, 1H),
Bx gl . ured0. 32 (s,

iﬁ?séédﬂs x&ﬁ%@eta&%.a ARG Brame Ve AT

y25 ng. Mlélldn84% ky) fl_'ea

'H-NMR (DMSO-dg, 400 MHz) § 7.18 (m, 1H), 7.22 (m, 1H), 7.63 (t, 1H),
8.22 (d, 1H), 8.27 (d, 1H), 8.36 (s, 1H), 8.46 (s, 1H), 8.78 (d, 1H), 9.09 (s, 1H),
10.19 (br s, 1H), 10.42 (br s, 1H);

MS (APCI+) m/z 266.2 (M+H*, 100%).

Example 29: 1-(Pyridin-2-y1)-3-(7-(trifluoromethyl)quinolin-4-yl)urea

Prepared by the method described for Example 1 using pyridin-2-
carbonylazide. White solid. Amount 30mg. Yield 10%.

'H-NMR (DMSO-dg, 400 MHz) § 7.16 (t, 1H), 7.48 (m, 1H), 7.86 (t, 1H),
8.08 (d, 1H), 8.32 (s, 1H), 8.44 (m, 2H), 8.50 (d, 1H), 8.90 (d, 1H), 10.18 (br s,
1H);

MS (APCI+) m/z 333.1 (M+H*, 100%).

Example 30 (comparative): 1-Phenyl-3-(quinolin-4-yl)urea
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Prepared by the nethod described for Exanple 1 using
4-chloro-1H1, 2, 3- triazol e-5-carbonyl azide and

W 2q080kdokuor onret hyl ) qui nol i n- 4- ani ne. 20MS ( AR&HEPIMHZ061231

357.1 (M+H+, 100% . Exanpl @740 (conparative):
1- (Pyrazin-2-v1)-3-(Quinolin-3-yl)urea Pr epar ed
by t
h%ﬂﬁé@%g tﬁ'@ﬁ?ﬁfﬂ&@%%{%@ﬁz %ﬁ%@m% g éﬁbh)ﬂﬁ?)cyanate.

%\mr@(}sc(llnh Apgunt B463ng nYiekHy6%8. 30 (s, 1H), 8. 36 (s,
1H), 8.60 (s, 1H), 8.87 (s, 1H), 9.08 (s, 1H), 9.77
(br Y-NNHR, (DMISTBdE,00sMHLEHS; 7.05 (] ARG 7#B81thg, 22H67 56 (M, 1H),
MtH+, 1009 WD 20081046919PCT/ EP2007/ 061231 50

761(051 1ERL 71%9?!@'51 Hin@ 28drpdthds 7adeottd). %22 PrisheH);
invention exhibit very good affinities for GSK- 3
(< 1IMRVARCkqueat26p.6<(MeB" n\J0%hd exhi bited good

selectivity against 5nultiple kinase targets. Methods

- bi ochem cal hGSK-3beta assay Conmpounds wer e
tested for their ability to inhibit human d ycogen
atniphs 81 K1 - tBylgainali 3AByrdzin garyl ate

bi ot i n- YRRAAVPPSPSL SRHSSPHQ( pS) EDEEE. Conpounds wer e

i ncupgdRfled ByWhé ndtheiRdes &bt dOr Exbth giéMATiteDs Sl Arhount
hGSK-31'3 (U st ate cell signaling solutions) and 1RM

20D 8g-afield( BF¥ti n- YRRAAVPPSPSLSRHSSPHQ( pS) EDEEE) in 50
mM HEPES, 10 mM MgCl2, 100 nmM Na3VOQ4, 1 nM DIT,

O 00 H5MMRI (Lo SC2ele, NIBOMHZ) ©ad .60 ¢, d g, BE6RN), 1H)r 8T (d, 1H),

28gedry5 a0drs T10h S b EQuAToeh Th- 68 00! RIBSREr S

A5NaCl. 80 RL of this mixture was added to
t ‘'ept avi di n-coat ed Fl ashpl ates (Perki nEl ner).

S
Fol | o P j porati on was
quanﬂ%{kg: 'Jﬁ’gﬁ%?%@éi’ég‘ rrw:% | ate |iquid

scintillation counter (PerkinEl mer). 1C50's were
determined by fitting a signoidal dose-response curve
talned att < |ffer nt cggcentratlons

reporter gene ssay were tested f

t hei Prepsired oy the maibed g@écmb%da‘i% ﬁ&@mﬁi@rdr dYhite @féw'eAmount
HHGRARE Vil € g in a LEF/ TCF(T-cell factor) reporter

gene Tassay. -SY5Y human neurobl astona cells were

bl 2B, CUBEEE MR 70 S5PL, & BECAAT 20 g 110

8\ (?@t'm)O% (st hFF)eS QBF{UG‘FHP‘CQ Of‘?s H, bbw (e SSHH? 10 50 (br
upstream of the Thym di ne’ Kinase mininal pronoter an

$i Tl y Luc:|ferase open reading franme or with 80

ng/ wel | FOPFLASH pl asm d QUpst ate cell signaling

sol uMSoiAs) Clad mi/ai300rY (MiHee @fp).es of a mutated TCF

bi ndi ng site upstream of the Thym di ne Ki nase m ni nmal

Example 33: 1-(6-Morpholinopyridin-2-yl)-3-(8-(triffuoromethyl)guinolin-4-yl)urea

Prepared by the method described for Example 1 using 4-(6-
isocyanatopyridin-2-yl)morpholine. White solid. Amount 97 mg. Yield 20%.

'H-NMR (DMSO-ds, 400 MHz) § 3.72 (s, 4H), 3.48 (s, 4H), 6.50 (d, 1H),

7.20 (d, 1H), 7.62 (t, 1H), 7.70 (t, 1H), 8.20 (d, 1H), 8.37 (d, 1H), 8.55 (d, 1H),
8.87 (d, 1H), 9.62 (s, 1H), 10.13 (br s, 1H);
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pronoter and firefly Luciferase open reading franme. In
addition all cells were 30 transiently transfected

wowdoBoidae 20 ng/ wel | pRL-TK plasm d (Pronmega) p0EP2007/061231

20081046919PCT/ EP2007/ 061234 51 contai ni ng the herpes
simpl ex virus thym di ne ki nase pronoter to provide | ow
to Mgt APE I+ e 818% (BAMY haobyci ferase expression.
Tr ansf ectl on ‘medi um vvas exchanged for serumfree
medi um contai ning the test substance and i ncubated for
24h at 37degreedC The i ncubation was stopped and

, U A%e Assay

a Pher ast ar

S B SR

PUBSEAIERt Uge,.t he normal i sed TOPFLASH response was
conpared to the normali sed FOPFLASH response t hus

gi vi kS Uit j h
respg}%s',\}emﬁs%kﬁu&%ﬂn&cmya is?'%g?ﬂwgeH;E’ ?% Hmﬁg‘é&m 2H),
8 ARHEASHH ja 8B A REABI19i (gnaHF,. 1038@ (v gJ@H)glose- r esponse
curves were fitted using G aphpad Prism The results

of ti\?l@(&AF"(dH n/ASHMD aVIeHYI M50%).n the table bel ow
Exanpl e # -311 1C50 Cellular Activity in GSK311

TOPFLASH assay 2 +++ ++ 10 +++ +++ 14 +++

Example 35: 1-(3-Bromoquinolin-4-yI)-3-(pyrazin-2-ylurea

1-(Pyrazin-2-yl)-3-(quinolin-4-yl)urea (220 mg, 0.754 mmol) was dissolved
in acetonitrile (3 mL) and N-bromosuccinamide was added (201 mg, 1.13
mmol). The resulting solution was heated at 80C under microwave irradiation
for 35 mins. The cooled solution was then partitioned between NaHCO3
solution and dichloromethane. The organic layer was separated, dried
(MgSO04), filtered and concentrated to give the product. Yellow solid. Amount
204 mg. Yield 79%.

'H-NMR (DMSO-dg, 400 MHz) § 7.68 (t, 1H), 7.81 (t, 1H), 8.05 (m, 2H),
8.27 (s, 1H), 8.33 (s, 1H), 9.01 (m, 2H), 10.00 (br s, 2H);

MS (APCI+) m/z 344.0, 346.0 (M+H*, 100%).

Example 36: 1-(6,8-Difluoroguinolin-4-yl)-3-(pyrazin-2-yl)urea

Prepared by the method described for Example 1. White solid. Amount
201 mg. Yield 80%.

'H-NMR (DMSO-ds, 400 MHz) § 7.80 (m, 2H), 8.36 (m, 4H), 8.80 (d, 1H),
9.16 (s, 1H), 9.98 (s, 1H), 10.10 (br s, 1H);

MS (APCI+) m/z 302.0 (M+H*, 100%).
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+++ 9 +++ +++ 8 +++ +++ 12 ++ n.d. 21 ++ n.d. 6 ++
n.d. 20 ++ n.d. 19 ++ n.d. 1
WO 2008/046919 PCT/EP2007/061231
49

Example 37: 1-(8-Bromoquinolin-4-yI)-3-(pyrazin-2-ylurea

Prepared by the method described for Example 1. Yellow solid. Amount
145 mg. Yield 94%.

'H-NMR (DMSO-dg, 400 MHz) § 7.18 (m, 1H), 7.22 (m, 1H), 7.63 (t, 1H),
8.22 (d, 1H), 8.27 (d, 1H), 8.35 (m, 2H), 8.46 (s, 1H), 8.88 (d, 1H), 9.09 (s, 1H),
10.2-10.5 (br d, 2H);

MS (APCI+) m/z 266.2 (M+H*, 100%).

Example 38: 1-(1,5-Naphthyridin-4-yl)-3-(pyrazin-2-yl)urea

Prepared by the method described for Example 1. Yellow solid. Amount
320 mq. Yield 87%.

"H-NMR (DMSO-ds, 400 MHz) § 7.88 (m, 1H), 8.43 (d, 1H), 8.42 (s, 1H),
8.50 (d, 1H), 8.84 (d, 1H), 9.11 (m, 1H), 10.32 (s, 1H), 10.65 (s, 1H), 11.40 (br
s, 1H): MS (APCI+) m/z 266.3 (M+H*, 100%).

Example 39: 1-(5-Chloro-1H-1,2 3-triazol-4-y!)-3-(7-(trifluoromethyl)quinolin-4-

Nurea

Prepared by the method described for Example 1 using 4-chloro-1H-1,2,3-
triazole-5-carbonyl azide and 7-(trifluoromethyl)quinolin-4-amine.

MS (APCI+) m/z 357.1 (M+H*, 100%).

Example 40 (comparative): 1-(Pyrazin-2-yl)-3-(quinolin-3-yl)urea

Prepared by the method described for Example 1. White solid. Amount
392 mq. Yield 85%.

"H-NMR (DMSO-ds, 400 MHz) § 7.60 (m, 2H), 7.93 (m, 2H), 8.30 (s, 1H),
8.36 (s, 1H), 8.60 (s, 1H), 8.87 (s, 1H), 9.08 (s, 1H), 9.77 (br s, 1H), 10.08 (br s,
1H);

MS (APCI+) m/z 266.1 (M+H*, 100%).
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++ n.d. 5 ++n.d. 7 +n.d. 15+ .d. n WO

20081046919PCT/ EP2007/ 061231 52 Exanple # GSK-311 | C50
wE2dokukaare Activity in GSK311 TOPFLASH assay 16raT/RPmo7/061231

22 + 50

BIOLOGICAL TESTS:

The compounds according to the invention exhibit very good affinities for
GSK-3 (< 1 uM, frequently < 100 nM) and exhibited good selectivity against

multiple kinase targets.

Methods - biochemical hGSK-3beta assay

Compounds were tested for their ability to inhibit human Glycogen
Synthase Kinase-3 beta (hGSK-3R) to phosphorylate
biotin-YRRAAVPPSPSLSRHSSPHQ(pS)EDEEE. Compounds were incubated
with 0.5uCi 33P-ATP, 10 uM ATP, 0.0125U hGSK-3p (Upstate cell signaling
solutions) and 1uM substrate (biotin-YRRAAVPPSPSLSRHSSPHQ(pS)EDEEE)
in 50 mM HEPES, 10 mM MgClz, 100 mM NazVOs4, 1 mM DTT, 0.0075% Triton,
2% DMSO (total volume 50 uL) for 30 minutes at room temperature. The
incubation was stopped by addition of an equal volume of 100 mM EDTA, 4M
NaCl. 80 uL of this mixture was added to streptavidin-coated Flashplates
(PerkinElmer). Following a wash step, 33P incorporation was quantified on a
MicroBeta microplate liquid scintillation counter (PerkinElmer). ICso's were
determined by fitting a sigmoidal dose-response curve to the counts obtained at
the different concentrations in GraphPad Prism.

Methods - 3-catenin reporter-gene assay

Compounds were tested for their ability to modulate R-catenin-modulated
gene transcription in a LEF/TCF(T-cell factor) reporter gene assay. SY-SY5Y
human neuroblastoma cells were transiently transfected with 80 ng/well
TOPFLASH plasmid (Upstate cell signaling solutions) containing two sets of
three copies of the TCF binding site upstream of the Thymidine Kinase minimal
promoter and firefly Luciferase open reading frame or with 80 ng/well
FOPFLASH plasmid (Upstate cell signaling solutions) containing three copies of
a mutated TCF binding site upstream of the Thymidine Kinase minimal
promoter and firefly Luciferase open reading frame. In addition all cells were
transiently transfected with the 20 ng/well pRL-TK plasmid (Promega)
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n.d. 26 +++ n.d. 27 +++ n.d. 28 +++ n.d. 32 +++ n.d.
36 +++ n.d. 37 +++ n.d. 33 +++ n.d. 34

WO 2008/046919 PCT/EP2007/061231

51

containing the herpes simplex virus thymidine kinase promoter to provide low to
moderate levels of Renilla Luciferase expression. Transfection medium was
exchanged for serum-free medium containing the test substance and incubated
for 24h at 37degreedC. The incubation was stopped and quantified using the
Dual Glo Luciferase Assay (Promega) as indicated and quantified on a
Pherastar reader (BMG).

Firefly Luciferase activity was normalised for Renilla Luciferase activity per
well. Subsequently, the normalised TOPFLASH response was compared to the
normalised FOPFLASH response, thus giving the LEF/TCF specific signal. The
maximal response is the maximal ratio between the normalised TOPFLASH and
FOPFLASH signals. Sigmoidal dose-response curves were fitted using
Graphpad Prism.

The results of the binding tests are given in the table below.

Example # GSK-30 ICso Cellular Activity in GSK-
313 TOPFLASH assay
2 +++ T
10 it +++
14 +++ +++
9 +++ +++
8 +++ +++
12 ++ n.d.
21 ++ n.d.
6 ++ nd
20 ++ n.d.
19 ++ n.d.
1 ++ nd
++ n.d.
+ n.d
15 + n.d.




+++ n.d. 31 +++ n.d. 29 ++ n.d. 25 ++ n.d. 35 ++ n.d.

24 ++ n.d. 40* + n.d. 30* + n.d.

WO 2008/046919 PCT/EP2007/061231
52
Example # GSK-3R ICs Cellular Activity in GSK-
313 TOPFLASH assay
16 + n.d.
22 + n.d.
26 +++ n.d.
27 +++ n.d.
28 +++ n.d.
32 +++ n.d.
36 +++ n.d.
37 +++ n.d.
33 +++ n.d.
34 +++ n.d.
31 +++ n.d.
29 ++ n.d.
25 ++ n.d.
35 ++ n.d.
24 ++ n.d.
40* + n.d.
30* + n.d.
38 n.d. n.d.
39 n.d. n.d.

n.d. not determined;

* Comparative Example

GSK-30B ICso :
+ > 10uM
++ from 100nM to 10uM

+++ <100 nM
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38 n.d. n.d. 39 n.d. n.d. n.d. not determ ned;
*Conparative Exanple GSK-311 1C50 ; > 1 ORM5 ++from
100nMto 10uM +++<100 nM 53_Clains: 1. A heterocyclic
conpound of the general formn a (1) t he
stereoi sonmers and/ or physiologically tolerated acid
CRfitst i on salts 5thereof, wherein Ais selected fromthe
group consisting of CH2, NH, N Cl-C4- alkyl,

N- hal ogenat ed(preferably fluorinated)-GC -C4-al kyl and

CRA]@I}% i (ﬁﬁé é}g@ of one anot her
1'are se 'g)é: eli(ij&?ro O?’hwéogro coﬁgf?grﬁpﬁga)of H,

10hal ogenated (preferably fl uo\Pi nat ed) Cl-C2-al kyl,
NH2 and OH, preferably RA1L ghe RA2 ¢Féa)dependently of
one another are selected.from@ gr otip consi sting of
H, Cl-C2-al kyl, hal ogenated eferably fluorinated)
a-C2-alkyl, NH2 and OH wi {h the proviso that at | east
one of RA" and RAR'js meafhyTOor

4

(),

the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein

A is selected from the group consisting of CHa, NH, N-C4-C4-
alkyl, N-halogenated(preferably fluorinated)-C4-Cs4-alkyl and
CRa'RAZ, with Ra! and Ra? independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-Cz-alkyl, NH2 and
OH, preferably Ra' and Ra? independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-Cz-alkyl, NH, and OH
with the proviso that at least one of Ra' and Ra? is methyl or
halogenated (preferably fluorinated) methyl, more preferably
Ra' and Ra? are independently of one another selected from
the group consisting of methyl and halogenated (preferably
fluorinated) methyl,

X' is N;
X2 is selected from the group consisting of CH, CR? and N;
x3 is selected from the group consisting of CH, CR? and N;

X%, X°, X%and X" are independently of each other selected from the
group consisting of CH, CR" and N,
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15 hal ogenated (preferably fluorinated) nethyl, nore

preferably RA1L and RA2 are independently of one

anot her selected fromthe gr$fp consi sting of nethyl

and hal ogenated (preferably uorinated) nethyl; Xlis

N, 20X2is selected fromthe group consisting of CH,

CRZYhnd W axdiyY selaeéqmb an@htl8f 856N BtHe? Belettéd frof the
¢r2’and N; X4, and are i ndepe dently of

each ot her sel ect ecgl’@lﬂ@ﬁOt‘lﬁét"@Q ol Gd&idi R. agdaY regylting in a

Fr?ldegggdgnt I 35/4of SeQé:)H%g?%j’PdIi]pe ’tS%%ﬂ%r gﬁﬁ@ gr 85‘8 Yis part

consisting of a C dfithe GFBgnﬁQdeNnHQ%vabﬁQtsltWoanelghbour
6-nmenbered ring C, or one of Y3, Y4, Y5 and Y6 is part

of the bridging bo@eMedeskiting in 3 Srmembargh 5HarC eﬁrdM'ﬁ‘
resulting in a - Wmﬁw h'Y*%rd Y"{:%Wfé]rpn g@e‘fhe\?%m fﬁe 5- or

then Y5 and Y6 can for oget her wi
6- nenbered ring C eﬁﬁmmiaredwinlg(ﬁlalfugedheycllwlrfg bavifig 5 or 6

ring menbers includjng Y5 and n r@;rbers and
conprising C atons 49 PERY nfbys ag’gt 2’6 BRg nembers
C-atomring nmenber

g a?ﬂ%&ﬁﬂrg%h@lcga%ﬁns 3s ﬁﬁg?ﬁée‘rrﬁbﬁso@rt iRSlead

ring nenbers bei ng 1 ndepen

sel ected fromthe gfaup-atomsirg megmber ddn @ndaid 05,1, 2 or 3
where the fused rirh%ﬁ?sfys em can be substjtutgd W [ h 1,
2 or 3 residues R3 e &0 pePess, PRINGAde Ny of

a meaning as defi nfééch%tﬁé\f selé&eﬂhﬁ:rﬁ‘ﬂﬁ@@foﬁcéﬁét%&ﬁN o)
R3 and is selected fromO0O, 1, 4:7is the nunb

of residues R2 and ang %ewbelteetbeffuwd Ung systenpcanbe t he

o 204; 25 30 R, rabafbled Bufdaanes vPeifs iz hgepgpdenty of
and i ndependently @‘acﬁ&ﬁheﬁl@éwﬁ%gﬂﬁéaﬁiﬂb%Fstd%ﬁlnﬁeﬁiﬁélé\be
group consisting of NH2, NH Cl al kyl , NRaRb, OH

=0, n C1- C6- al kig>ie nﬂ;ﬂffb‘éﬁ5 of rféi(fﬂi’éé‘m)énd h@%gl%féd from0,1,2, 3 or
Cl- C4-al kyl C3 Cr7-cycl oa C2- 4- al kenyl

hal ogenat ed (4referably fluorinated) Cl-a4-alkyl,

hal ogenated (preferably fluorinated) Ca-Cr7-cycl oaI kyl ,
halmgenat ed (iptieé aumtiey of residiesRédhd @2 s€kctddenyl Q, 1or2
fornyl, Cl- C6-al kyl carbonyl, G -C6-al kyl-NR2Rb and an

aroomt i ¢ radiisahe Aumbahiot hesidueeREahdds selestadfeorar@up 2, 3 or
consi sting of phenyl and a 5- or 6-nenbered N or
C-bound het erbar omatic radical, conprising 1 nitrogen

atomas, ring nenber and 0, 1, 2 or 3 55
R, R® are mdependently of each other and independently of each

occurrence selected from the group consisting of NH,,
NH-C4-Cg-alkyl, NR?R®, OH, =0, C+-Cg-alkoxy, C4-Ce-
haloalkoxy, halogen, C4-Cs-alkyl, C3-C7-cycloalkyl, C>-Cy4-
alkenyl, halogenated (preferably fluorinated) C4-Cs-alkyl,
halogenated (preferably fluorinated) C3-C;-cycloalkyl,
halogenated (preferably fluorinated) C,-C4-alkenyl, formyl, C4-
Ce-alkylcarbonyl, C1-Cg;-.allkyI-NR"“Rb and an aromatic radical
Ar, which is selected from the group consisting of phenyl and
a 5- or 6-membered N- or C-bound heteroaromatic radical,
comprising 1 nitrogen atom as ring memberand 0, 1, 2 or 3
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further heteroatons, independently selected fromO, S
and N, as ring nenbers, wherein Ar is unsubstituted or
carries one or two radicals 2; where Rl can al so be
CN, is independently of its occurrence selected from

the group consisting of hal ogen, CN, Cil-C6-alkyl,

hal ogenat ed (fﬁﬁﬁé?ﬁét’%'rdat&ﬁiéomd%bﬁgén s&@c@ikw&m O, S and N,
NRaRb; or for m= 3can

f orm t oget heraSarlmgxgminBerSowherelnﬂm@ueeubsti‘ttpiadtqr@arrles one
lic ring which § 1
Y ng menber's SiORRIRERs Bra there O cnaibE PG of N
S and wh tituted th 1
o REL0s RS 18 soRARNYY, SHES bt Slsae Rty fora e group
meani ng as d@dn@%@inﬁ*@%ﬁl fgefufc'&dme@gisl}gl Mﬁa@&ge%@&j

ot her and i ndependently o S occurr e sel’ected
fromthe gr odpr&felra@)sﬂwmmadoed)rﬁ{ Cgatkyl (IiRaR%mlfdalylm 20r3

C3- C6- cycl oal
(or ot ex abl v VSRRt e R Ry 5RBeE B dnsed 5 or 6-
(preferably frhegbersi ﬂg)ha(ﬁ% c%n@biﬁd; Qﬂil&)’h‘na%bf&irﬂ’ﬁﬁfﬂaére@

(preferably fluorinate al koxy,
1-aziridi nyl heéqr@atcuns]ang membess belieated fyom the group

2 Doyl " ar o8 8PYaH SN, Pyl S NG WRETEE Bl elberdist i 1.

het er oar omat iZor a%gaues:RﬁWd?enqeﬂutmbt cageother having a
ring nmenber and 0, 1 or 3 rther heteroatons

i ndependent | yN@&Nibg @ HefiNgrabove; and N, as ri ng

menb IS, wher ei n phenyl and the heteroaronmatic radical
ar R ndependemd%pecmﬂeethtbf eactte othenawddsdependsitlyof its
substituted b

nal ogen. - cyariscuEenEs Seffo *fgﬁa?%girﬂaﬁsﬁﬁ%ﬁﬂaé b Bhjogen. -

fluori nat ed) @la@?r @131@4 CY ( Mko%&alogenated
uorlna e

hal ogenat ed (pref erabl d Ci al kox are

i ndependent | pweéahheﬂuwrmafedheﬁg}ecajbylcbai@ggnatﬁg (Breferably

C1- 04- al kyl ted |
Gl o al oyt SRR CrCE R ARERIE b ddaated Brberabiy
with the nitrfageimatéd)C+O0satkoxy, NRéR& bazmudmya aretidin-1-yl,
6- or 7-nmenbered . 56 satyrated or uns % g

N hot 1 ooyl YT ok RIPOHALY- oy FPranGllsy#Hband

and N as a 1 ISReGReHERN.yl1 SR ofRFeCHn BfbrRatics. oF

consi sting of6-Aentbered- Gl-lbloylhd rwheroélmhatyeraﬁlmi comprising 1
(preferablyflﬁ_orlna ed) 01- cet §

S mer oyt - VSR b s o et And T ol on P burpey
rea. 2. A het}?ét@ﬁaé%r'n§ m@P&w@ﬂ Tgfseie'&%d}ﬁﬁﬂ@ SfadN! as ring
1 as claimed in claim1 Y 53 R4y17

(R ). KA 0 XOodmembery-wherginephemykand the heteroaromatlc kaglical are,

st er eoi soners VS

addi ti on sal tsaglgérﬁ(!eer@g O§ e%ﬁ@?%'ﬁéj k‘}‘gﬁtgéé Pebg %"ﬁ‘rf%%uted by

the group contizxt3 ovad ﬁédlé‘éﬂg,selﬂdtea\l‘ré‘&rﬁ‘a’logen, cyano, C1-Cy4-
alkyl, halogenated (preferably fluorinated) C4-Cy4-alkyl, C1-C4-

alkoxy and halogenated (preferably fluorinated) C4-Cy4-alkoxy;

R? R® are independently selected from the group consisting of H,
C1-Cs-alkyl, halogenated (preferably fluorinated) C4-C4-alkyl
and C4-C4-alkoxy or may form, together with the nitrogen
atom to which there bound, a 4-, 5-, 6- or 7-membered
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al kyl , N-hal ogenated(preferably fluorinated)-Craral kyl

and CRALRA2 , with RA1 and RA2 independently of one

anot her are selected fromth % group consi sting of H,

Cl- C2-al kyl, 15hal ogenated (preferably fl uori nated)
Cl-C2-al kyl, NH2 and OH, preferably RA" and RA2

i ndependent |y, . f

aroup. consi st g Py UGB PelepEi RAc g yhith may cary
(preferably f1 fwtherdteterpattim Gelested/ fromNkE gradp Consisting of O,

t he proviso tQat | east one of RA' and RA2 is nethyl
or 20 hal ogen taélgat\?ﬁls&ré?%meym??ruori nat ed) nethyl,

andRher sl cdp S8MSHTORLIG0EP GOHSEERS 4h Fot: et AV and
and hal ogenatﬁgé@ﬁﬁggr@@f&abim&mg )C @E—My]' Xlis

N, 57 X2is s te rom t he “group corisi strng  of CH,

o SRR, P AR SR B R AR

ot her selected fromthe group consisting of CH CRl

ot RSt compani Rt e rabRRRIETRs dpfheERFlgim

CR3 and N resulting in a 6-nenbered ring C, or one of
Y3, Y4, Y5 and Y6 is part ofya&ﬁWSbrisdgi ng bound
between its two nei gthLﬂ{,‘ atpngHeRidting in a
5-menbered ring C, or wthy \ﬁ'YLOYG = Cthen Y5 and
Y6 can formtogether with fhe 5- or 6-nmenbered ring C

a fused cyclic ridB)havi ag Soor 6 ring nembers
i ncluding Y5 and Y6\38 rilng nmenbers and conpri sing

C-atons as ring i orxf 2'?11 ead of a Catomring
menber 0, 1, 2 or >a\g<§ erp_ﬁ ming 15nmenbers being
i ndependent |y of eaclX otXer selected fgpmthe group
consisting of N, O and S, where the fused ring system

cannRete %{drﬁ%’fg%dw6hy’sio|8%i8éuy3té>'ie°r§{éﬁué?éd Bddition salts

i ndependent |y each ‘ot’her ‘havi‘ng a neani ng as
deftheegbfpehergin 20wi t h t he proviso that at |east one of
Y3, V4, Y5 and Y6 is N, iiis the nunber of residues R3
andAi s sel ectigdelgoted fromltheyro@p @ondisting of NN dN-CoiCy-

e dues, F2 ol R noasas sy huShodeet - oSl and

or 254; CRa'RaZ, with Ra' and Ra? independently of one another are
selected from the group consisting of H, C¢-Cz-alkyl,
halogenated (preferably fluorinated) C4-Cz-alkyl, NH, and
OH, preferably Ra'and Ra2 independently of one another are
selected from the group consisting of H, C4-Cz-alkyl,
halogenated (preferably fluorinated) C4-C,-alkyl, NH2 and OH
with the proviso that at least one of Ra' and Ra?is methyl or
halogenated (preferably fluorinated) methyl, more preferably
Ra'and Ra2 are independently of one another selected from
the group consisting of methyl and halogenated (preferably
fluorinated) methyl;

) & is N;
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30 R1, R3 are independently of each other and

i ndependently of each occurrence selected fromthe
group consisting of NH2, NH G- C6- al kyl , NRaRb, OH,
=0, Cl-05-al koxy, Cl1-C6- hal dal koxy, hal ogen,

Cl- 4-al kyl, C3-Cr7-cycl oal kyl, C2-C4- al kenyl,

flugrinated Gs-gdllectbdf Yom fHe'GroupaiopQistiag of CH CCRABKYIN;
58 fluorinated Craral kenyl, Tornyl,

o o B B,
& o R omaredfedhritiardl of sRETEME Sb ) gpmthe

5 atom as ring menbgbupt@nSistidg of OM, GRT and her

het er oat ons, independently selected fromO, S and N,

as b ngt WEEpRIES Wnse8hdegindently®F sBek iothEradidtited from the
carries one or two radicals Ria’ R2is independently of
its occurrence sel egrogp congistingef gro.upH, CR™ and N resulting in a

consi sting of hal ogen ' Cl:- Cbaal kyl glay4 Rat ed .
Cl-C- 10al kyl, NRa ,e’%[%ﬁe_ rf%%p%é’é%f’w oF > dadid Yeis part
ot her and i ndependegttth¥ bitlgingsbafiftbétRiaen isetwecigighbour
fromthe group consisting of halogen, d Cral kyl

C3- C6- cycl oal kyl , Gatows-rgsuibiRg in Aiarmembkered rog Epor with Y° =
al kyl, fluorinated 8- 0 ahl [ " _
Cl- C6- al koxy, 15NRa Tq‘g&%ﬁi%&nﬁcaé%ﬁ%ﬁgﬂmm the 5-or
pyrrolidin-1-yl, pigeidraberet-ridg Crafugbaldyotictring havitg 5 or 6
hormopi peridin-1-yl, a phenyl group or .an arpmatic 5-

or 6-nmenbered C- bouHig H@E'@%Qfﬁr"@ﬁ%‘i“f‘@ Y- ahd: ¥l as ring members
conprising 1 nitro ; feh :

or 3 further heteroa oﬁ‘%ﬁm{gégg%g)nrﬁﬁggggﬂgg@teg%e{%gﬁﬁsmad
0, S and N, 20as riofga Geatbar ng meenteenO,ph &g 3 hetérodtem ring

heteroaromati ¢ radi cal are, ] ndependentl f eac
other, unsubsti tut dHeBIPeEsBeingy %Q)erld}ni'y oieagﬁ&}hhq selected
radi cal el ected f -

' S'S ﬁﬁmtﬁégﬁi@gr?%ﬁgx of - &% gy\bvherae the

fluorinated Cl-C4-al and _fI uorinate
Cl- C4- al koxy; 25Ra,fuRkdriagisydtepe cdn el substituted adthf t,¢hor 3

e o e Rk B AaBa R o R b b o
with the nitrogen aheaning addeérhddsdiewbound, a 4-, 5-,

6- or 7-nmenbered saturated or unsaturated

N- NGHRRIE PFVigo friat @t leM3t 6Re GRYCRY, IV dnd ¥P IS1R!
het er oat om 30sel ected from the group consisting of O,

S d N [ : Ai [.
o oD Nons, 2, e IR o8, RRIESHERL REIAe. 2. 3o
(preferably féuorinated) G -Cral kyl.

m is the number of residues R? and is selected from 0, 1 or 2;

o is the number of residues R' and is selected from 0, 1, 2, 3 or
4,

R, R® are independently of each other and independently of each

occurrence selected from the group consisting of NH,,
NH-C;-Cg-alkyl, NR?R®, OH, =0, C4-Cs-alkoxy, C1-Ce-
haloalkoxy, halogen, C4-Cs-alkyl, C3-C7-cycloalkyl, C>-Cy4-
alkenyl, fluorinated C4-C4-alkyl, fluorinated C3-Cr-cycloalkyl,



10

15

20

25

30

3. A heterocyclic conmpound of the general fornula | as
clainmed in clains 1 or 2, wherein at |east one of the
noieties Y3, Y4, Y6 and Y6 ig N. 5 4. A heterocyclic
conmpound of the general fornula | as clainmed in claim
3, wherein at |least Y4 of the noieties Y3, Y4, r and

Y6 is N 5. Aﬂ,_lz)gfn%é ¢g|dé%|§&ﬁwoﬁ\?ﬂﬂypt1t@eal@tgfégﬂ%ngl C1-Ce-

formula | as | al m4
t he noi eti es alkyl-NB?Rhandrenarematic cadiCa3Ar, which i6.sedected

Claimed i n adfoBRRe Btadh caistl & ShepyfRd oEb-sprGmembered
) %€, (T (R N WL&L- bo‘ﬂ?\dﬁ%téﬁ?é?@méﬁ@ré&&l”béﬁpﬂ%h@ 1 nltrogen

st ereoi sonmers and/ or physiologically tolerated acid
addi tion sal talorhas gog metheerand B, 1R or RAurtiker, heteroatpms,

U5, ani e s dngEbbnga ookl o ol By s sgagpombers

stated bel ow,whereibAefd irslibstituded optatiesidiie ot twobradicals R';
wherein X3 is CH 7. A heterocyclic conmpound of the

gengfal formyk %dep’iﬁd‘éhﬂy Befs bBc@*ﬂé’n&f séléé’tbﬂ&r&n ti%e §roup
(0, 60 the stereoisonmers and/or p yS|oIo i cal

t ol er at ed amQDraﬁillnngfﬂnametf‘s Ctl‘her(éo@e- rfkbllonna\i;edF@1 -Ce-
R2, R3, - ol NRER: K 01,
n, o, X, )(2”‘% RiIRY(5, )(6, )(7, y3. Y5, and Y6

P e B enl o 3o ol oSG T

N. occurrence selected from the group consisting of halogen, C;-
Ce-alkyl, C3-Ce-cycloalkyl, C4-Cs-alkoxy, fluorinated C¢-Ce-
alkyl, fluorinated C3-Ce-cycloalkyl, fluorinated C4-Cg-alkoxy,
NR?R®, 1-aziridinyl, azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl,
morpholin-4-yl and homopiperidin-1-yl, a phenyl group or an
aromatic 5- or 6-membered C-bound heteroaromatic radical
comprising 1 nitrogen atom as ring memberand 0, 1,2 0r 3
further heteroatoms independently selected from O, S and N,
as ring members, wherein phenyl and the heteroaromatic
radical are, independently of each other, unsubstituted or
substituted by 1, 2, 3 or 4 radicals selected from halogen,
cyano, C¢-Cy-alkyl, fluorinated C4-Cy-alkyl, C4-C4-alkoxy and
fluorinated C4-C4-alkoxy;

R? R® are independently selected from the group consisting of H,
C1-Cgs-alkyl, fluorinated C4-C4-alkyl and C4-C4-alkoxy or may
form, together with the nitrogen atom to which there bound, a
4-, 5-, 6- or 7-membered saturated or unsaturated
N-heterocyclic ring, which may carry 1 further heteroatom
selected from the group consisting of O, S and N as a ring
member;



5 8. A heterocyclic conpound of the general formula I
as clainmed in any of clains Ito 7 Y4 # 41 C11,(R)n
"Y NN AA0O (R2) m xCX7 the st & eoi sonners and/ or
physiologically tolerated acid addition salts thereof,
wherein A, RL, R2, R4, , 0, X1, )(2, )(3,X4, X5,)(6,

) (7R3, Y4, ¥xelddaddorPtHay@ubtdnsdiRg B #)ICYIC,-alkyl, and
unl ess otherw se stated bel ow, as defined in any oné

of claims 1 tbalpgenateddpreferableiiwonnatedCi-Ce-atkyl3 or 4
and R3, if present, is halogen. 9. A heterocyclic
3c onpdetetooyclicreongemardadf thergemesal iformsulall @snataimed iarclaiofs 1 or

lajms, 1 to 8 15 the stereaqi d/ Qre .
oy BRI PGS NP LB RLES Y s 8n 288 Vs Mher cof
0, X1, X2,)(3,xs, )(6, )(7

wherein A, Rl, R3, R4, O ..
5 4y3 Afwterpsycligrompounsd ef thagensr Tarawian gs daimegkin claim 3,
ot *\ﬁﬁé\‘eir?ﬁfe%%@?‘ B?{h%v\‘no%iieg o3 REdys 1,308 i8R of
cl al ms 0 3, wherein
5. A heterocyclic compound of the general formula | as claimed in claim 4

wherein Y*is N and the moieties Y3, Y® and Y® are CH or CR®.

6. A heterocyclic compound of the general formula | as claimed in any of
10 claims 1to 5

3
rie ¥ ®h
N™ °N
R1
( )\< S
X4
x5 N \x3
8 +(RY),
X\X7’ x1‘—x (I)
the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein A, R', R%, R%, R%, m, n, o, X', X2, X, X5, X&, X7, Y3, Y4,
Y®, and Y® have the same meaning, unless otherwise stated below, as
15 defined in any of claims 1 to 5, wherein X® is CH.

7. A heterocyclic compound of the general formula | as claimed in any of
claims 1to 6

(1),
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is 0 or 1; R2is halogen. 10. A heterocyclic conpound
of the general fornmula | as clained in any of clains 1
to 9 Y4 Y3# ) (53 RLLN.ANC:llééR )3 (R1), AAO X3 X-
5(1), the stereoisoners and/ physi ol ogi cal |y
tolerated acid addition salts thereof, wherein A R2,

R3, %st dbc?ﬁers@hd/#ph)?gbl?ééallﬁ rX%d déid aﬂa’ltéﬁf’@alts

Y6 have the sane neani ng, erW| se
bel othereaf, dbkreind, iR, RIyRAR,oh, n) a, Xt X2 X&)Q“ XPhXP. X Y

1001 59 ind Y Ro08 i e ogh b BB ROEe S48 i, o

A hegefiRayinl Ay SRIBPYAMSH té@evsfh@%ﬂh%*“ garmula | as
claimed in any of clainms Ito 10 Y4 Y3# %5 Ra t he

st ereoi somers and/or physiologically tolerated acid
82ddi \irflerRRYLIR compound of the general formula | as claimed in any of

clams1to7

",
the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein A, R', R% R%, m, o, X, X3 X3, X*, X%, X%, X", Y, Y4, Y5,
and Y® have the same meaning, unless otherwise stated below, as
defined in any one of claims 1 to 7, wherein whereinnis 0, 1, 2, 3 or 4
and R?, if present, is halogen.

9. A heterocyclic compound of the general formula | as claimed in any of
claims 1to 8
vy
R“\NJ\S,Y“ "

(RX A
xTNX
ﬁx_m

(1),

the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein A, R', R®, R4, n, o, X, X2, X3, X4, X5, X5, X7, Y3, Y*, Y5,
and Y® have the same meaning, unless otherwise stated below, as

defined in any one of claims 1 to 8, wherein
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thereof, wherein A, R2, R3, R4, m n, X1, )(2, )(3,

) (4,

)(6,y3, y4, ..5 T and 62 Y6 have the sane

nmeani ng, unless otherw se stated below, as defined in
any one of clainms 1 to 10, rein ois selected from
0, 1, 2, 3 or 4; X5CH or CRl. 5Rlat least is |located
at ¥p andjgnglgpgndently of its occurrence sel ected from
t he group consisting of hal ogen, Cl-C4-alkyl and

hal Rgenat 'a%q\%q%g&lal kyl. 12. A heterocyclic conpound of

t he ‘gener
toll

1

nila | as clainmed in any of clains 1
10 Y4 Y3 # Thr5 4C NN(R5n R % (R1) 0AA() X4 (R2)m

Aleserokd i bR 37 LR, SRl ol e e sy o

RS’ Néansn(ta’g X4’ X5’ X6’ X7’ y3, y4,

11.

vy

Ct5(R)
RY Y n
\N)\N

(RD), A/ko
\X
X5 N \xs
g f\ﬂz—(RZ)m
XN AN 12X
x X (),
the stereoisomers and/or physiologically tolerated acid addition salts

thereof, wherein A, R%, R%, R*, m, n, X', X3, X3, X4, x*> X8, X7, Y3, Y4, Y5,

and Y® have the same meaning, unless otherwise stated below, as

kS

defined in any one of claims 1 to 9, wherein
o is 1;

R! is selected from the group consisting of halogen, C4-Cy4-alkyl and
halogenated C4-Cy-alkyl.

A heterocyclic compound of the general formula | as claimed in any of
claims 110 10

the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein A, R%, R%, R%, m, n, X, X2, X3, X4, X, X7, Y3, Y4, Y°, and
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Y5, and Y6 have the sanme neani ng, unless otherw se
stated below, as defined in any one of clains Ito 11,
wherein 15Ais NH, Xlis N, R4is H, oisCor 1; msOor 1;
20nis 0 or 1. 13. A heterocycClic conmpound of the
general fornmula | as clained in any of clains 1 to 12
63 Y¢ Kate ?ﬁ@@a%gq’lééﬁiﬂ ,Fﬁr"nllggs ot é@gtf-'@% below, as gefined in
stereol sonmers and/ or physiologically tolerated aci
addi anpang af tkimbdrtedf0, whtezeini n R1, R2, R3, 124, Y3,
Y5 and Y6 have the sane neani ng, 5unless otherw se

st aped beismeglected fre 0etl, 2,18 eng; one of clains [to 12,
wherein Ais NH, Xlis N, X2, X3 is independently of
eacjk® ot hecH@I OR'CR2; 10leis N, X4, X5, X6, X7 are

I ndependent|y of each other CH or CR1;

R! at least is located at X° and independently of its occurrence
selected from the group consisting of halogen, C4-Cy4-alkyl and
halogenated C4-Cy-alkyl.

12. A heterocyclic compound of the general formula | as claimed in any of

claims 1 to 11

X X (1),
the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein R, R?, R?, X3, X3, X4, X> X8, X7, Y, Y4, Y®, and Y® have
the same meaning, unless otherwise stated below, as defined in any one
of claims 1 to 11, wherein

A is NH;
X' isN;

R* isH;

o isOor1;
m isOor1;
n isOor1.

13. A heterocyclic compound of the general formula | as claimed in any of

claims 1 to 12
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Rdis H ois Oor 1; ms O or 1; 15nis O or 1. 14. A
het erocyclic conpound of the general fornula | as
claimed in any of claims 1 tg,;13 (R1)0 5\ X4 (R2)rn
XX7iN xi : X2 64 +the stereolsoners and/or
physiologically tolerated acid addition salts thereof,
wherein R1, R2, R3 have the me meani ng, unless

ot herwi se stated bel ow, asyifefivied i noAany one of
clains 1 to 13, wherei §45A|)& Qs SR e, i s

i ndependent|ly of each ot ®H or CR2; V4is N X4, X6,
X6, X7 are independentl each other CH or CRi;
10y3, y5, y6are( depen enﬂ?y of each other CH or CR3;
Rdis H is 0 or L\ K

ll

X7/ X (|)’

the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein R', R, R3, R*, Y3, Y® and Y® have the same meaning,
unless otherwise stated below, as defined in any one of claims 1 to 12,
wherein

A is NH;

X' isN;

X2, X3 is independently of each other CH or CR?;

Y isN;

X4, X%, X8, X are independently of each other CH or CR’;
R* isH;

o isOor1;
m isOor1;
n isOor1.

14. A heterocyclic compound of the general formula | as claimed in any of

claims 1 to 13

Yaé(;—ﬂ————Y5 (R)
R“\NJ\N,YG
R, A/ko

(1)
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is 0 or 1. 1515. A heterocyclic conpound of the genera
formula | as clainmed in any of clains 1 to 14 ()
20t he st ereoi sonmers and/ or p@ysiologically tol erated
acid addition salts thereof, Wwherein Als NH; 65 Rlis
I ndependently of its occurrence selected fromthe
group consisting of hal ogen, CN, Cl-Ca-al kyl,
fluorinated Cl-C4-al kyl and Cl-C4-al koxy; R2is

i nd - [ . .

o o EpEtot sl dr S ABG ER P fir i 0410 Bt saits
hal otgxermfewgévnem:awaRR,yR‘* aalm maaﬂnnf ﬁ\mwhnihgl, lfidemdthlétwise
are se| ected, independent 0 ach other rom.,

P G St beiow a8 CRRRRI I shY R Smad 16 B eIy 5.

or 6-nmenbered heterocycle, selected from

pi pefi di n- 1-yI , iIsNBer azi n- 1-yl, morphol i n-4-y1 and

gyr [_\&iidi n-1-ylig ﬂORSi s halogen; 0 or 1; O or 1; O or

i s hydrogen; 15X/is N,
X2, x3 is independently of each other CH or CR?;
Y? is N;

X4, X3, X5, X are independently of each other CH or CR";
Y3, Y®, Y8 are independently of each other CH or CR?;

R* is H;

o is0or1;
is0or1,;

n isOor1.

15. A heterocyclic compound of the general formula | as claimed in any of

claims 1 to 14

vy
Cts— (R,
RY A%
\NJ\N
R"), A/ko
4
5 R \X3
Xy F—RD),,
X7 12X

(1)

the stereoisomers and/or physiologically tolerated acid addition salts
thereof, wherein

A is NH;
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X2is CHor GR2; X3is CHor CR2; Xd4is CH or CR1;
X6is CH or 20X6is CHor CGRl; is CHor CGRl; Y3is CH
or CGR3; yd4is N, Y6is CH or £ R3; and 25Y6is CH or
CGR3. Y4 R4 ,CHL7 (R3) n N 7 (I) selected fromthe
fol |l owi ng conpounds:

;- Pyrazi n- 24y fidépehdéhtly U8 OERirkifce®eldittd frofh thb) gréup

51- Pyr azi n- Zopsisgng of halogleno€bréliHyd-algu, fluprinatedyQq-Curalkyl
ea
1- Pyra2| n- 2%}‘? Gr P8 APV} yor onret hyl - qui nol i n-4-y1)-ure

? éy a7z ,Nﬁt 23{%,[[1%@' gﬁb%rgqlfgy &g 9q:cuﬁ raé snelecte(d from the group

1- 2-
L i%lrlafl(inBr (%S%Hf, hhfol gﬂf f{}?"d]yrtgglk q’geﬁa@a CCs-alkyl

1- Methyl -1 and NRaR whereln R and R are selected independently of

- pyrazin-2-yl- 3- (6-1 oromsth y1) z urea

1-1 soqui nol Ieﬁcﬁ qsrier.gi‘ram Qrﬁggnﬁ q]of;‘.aal(i’( Ior RRR formsa

1- Pyrazi n- 2gfurdtedtb 6t 6-fnembiéredrfRerocycle, selected from
piperidin-1-yl, piperazin-1-yl, morpholin-4-yl and pyrrolidin-1-yl;

R3 is halogen;

m Oort,

n Oorf,;

o] Oorf1;

R* is hydrogen;
X! is N;

X2 is CH or C-R%;
X3 is CH or C-R?;
x* is CH or C-R’;
x® is CH or C-R";
X8 is CH or C-R’;
X’ is CH or C-R';
Y3 is CH or C-R®;
Y* is N;

Y® is CH or C-R®; and
Y® is CH or C-R®.

16. A heterocyclic compound of the general formula | as claimed in claim 1
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1-1 soqu noli n-8-yl-3-pyrazi n-2-yl-u rea

151- Pyrazi n-2-yl-3-qui nolin-5-yl-urea
1-Isoquino|in-5-y1-3-pyrazin&g-yl-urea

1-1 soqui nolin-4-yl-3-pyrazin-2-yl-urea
1-Pyrazin-2-y1-3-(1,2

, 3, 4-tetrahydro-acridin-9-yl)-urea
1-(Pyrazin-2-yl)-3-(pyridin-4-yl)u rea

201- (Qui nolin-4-yl)-3-(pyrazing2-yl)urea

1- (8- Fl uoroqui nol i n-4-yl)-3+pyrezi n-2-yl )urea 67
1-(7-IodoquinoIin-4-y1)¢§-(?1%62$ﬁi&%ycurea

1- (7- Bronoqui nol i n- 4=yl )= 3N(pYNAzi n- 2-yl ) ur ea
1-(Pyridin-2-y1)-3-(7-(trifll uoronethyl)quinolin-4-yl)u
rea 1-(8-thhy|qui@©kin- y1IP-3-(pyrazin-2-yl)urea
51- (8- Chl or oqui nol I N-&-y 3- (pyrazin-2-yl)urea

1- (6- Mor phol i nopyrX,di n3 -y11%§5(8-(trifluoronethyl)qu
nolin-4-yl)urea XX  , A ;XX ™

1- (8- 1 odoqui nol i n- 4-y4) - ¥- (pyrazi n- 2-y{l) urea

1- (3-Bronoqui nolin-4-yl1)-3-(pyrazin-2-yl)urea

1- ( Gseledded Iftoph aepfonoiny donipourdd:pyrazi n- 2- yQur ea

101- ( 8- Bronmoqui nol i n-4-y1) - 3-(pyrazin-2-yl)urea

1-(1 [4_(B-fri - h1a-). rea

1-( ST-gnyP%@E 1 31@2%@%?@1% gMWh?%\)]th%éril fluoroneth

o) EPRR R o AR FRERORPTEUT BT ¢ her eor
1 va A R i B P fond ETERES s

X' > 22 MethjifquiSolin-4-yl)-3-pyrazin-2-yl-urea

1-Pyrazin-2-yl-3-quinolin-4-yl-urea
1-Pyrazin-2-yl-3-(2-trifluoromethyl-quinolin-4-yl)-urea
1-(6-Bromo-quinolin-4-yl)-3-pyrazin-2-yl-urea
1-Methyl-1-pyrazin-2-yl-3-(6-trifluoromethyl-quinolin-4-yl)-urea
1-Isoquinolin-1-yl-3-pyrazin-2-yl-urea
1-Pyrazin-2-yl-3-quinolin-8-yl-urea
1-Isoquinolin-8-yl-3-pyrazin-2-yl-urea
1-Pyrazin-2-yl-3-quinolin-5-yl-urea
1-Isoquinolin-5-yl-3-pyrazin-2-yl-urea
1-Isoquinolin-4-yl-3-pyrazin-2-yl-urea
1-Pyrazin-2-yl-3-(1,2,3,4-tetrahydro-acridin-9-yl)-urea
1-(Pyrazin-2-yl)-3-(pyridin-4-yl)urea
1-(Quinolin-4-yl)-3-(pyrazin-2-yl)urea

1-(8-Fluoroquinolin-4-yl)-3-(pyrazin-2-yl)urea
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A (1) the stereoi soners and/or physiologically
tolerated acid addition salts thereof, wherein A Ri1,
R2, R3, R4, m n, o, X, X2, X3, X4, X5 X6, X, Y3,
20Y4, Y6, and Y6 have the same neaning as defined in
any one of clainms 1 to 16, for use as a nedi canent.

68 1.(7. i _fas- T t erocyclic conpound
of t 7&%@”&@@0?%9@&(%)@%%&%2?“%5 Rc ACr(R3)" N

N AR BN S S SLer eot sore
Vi f—?%yri%%—?b—?-gﬂt%&r%h%%%ﬂrﬁ%wexg’hei (e
ni S in i n.an n [ 1 1 r

ok BT G B o A Vet e o7

di sease susceptible to the treatnent with a conpound
t hat 1&&hi@roasinalipek-yh-BniPyraziticoylisedne activity of

gl ycogen synt hase kinase 313, wherein the disease is
sel elrg@xMcvrpbmlmomrm@linrafyl)s3wﬂ$a€t§@y@romaﬂwl)ﬂ@6nllr$-4-y|)urea
di sease, tauopathies, 1lOvascul ar denentia; acute

st r ok€¢8-dodbatimein-44ydeBrgyrazineg-yhures; cer ebr ovascul ar
accidents; brain and spinal cord trauma; peripheral
neur pg3BroewquirdlinPpid3h{pyrazig2ayeea, non-insulin
dependent di abetes, obesity; manic depressive illness;
schi 706 BLRMudioGUiIRRRCA-§) B (byeaAIAL-Fl)urea 19. A
pharmaceuti cal conposifion conprising at |east one

oYy Bdeihol Al ByaA ey Lo ol aim 1

wherein A, 0, X2,
1-(1,5-Naphthyridin-4-yl)-3-(pyrazin-2-yl)urea

1-(5-Chloro-1H-1,2,3-triazol-4-yl)-3-(7-(trifluoromethyl)quinolin-4-yl)urea,

the stereoisomers and/or physiologically tolerated acid addition salts
thereof.

17. A heterocyclic compound of the general formula |

()

the stereoisomers and/or physiologically tolerated acid addition salts

thereof, wherein A, R!, R, R3, R%, m, n, o, X", X2, X3, X4, X%, X8, X, Y3,
Y4, Y, and Y® have the same meaning as defined in any one of claims 1

to 16, for use as a medicament.
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18UXI J§@bY afldBst GHE RetetOcyill

x3, x4, x5, x6, x7, y3, y4, Y5, and Y6 have the sane
meani ng as defined in any one of clains 1 to 16, the
st ereoi somers and/or physiolggically tolerated acid
addition salts thereof, optionally together with at
| east one physiol ogically acceptable carrier and/or
H%Hol' la |
nmedi cal di sorder suscept’i b?éoto tu?ggfﬁlg%gé%éﬁlﬁgma
conmpound t hat nodul ates gl ycqgen synt hase ki nase 313
activity, said nethod conpyigimg adni nd stering an
ef fective amount of at Rkea;k(bfﬁ comddmd of the
formula | according to cTmimN” wherein A, Rl, R2, R3,
Rs, m n, o Xil,, X2, x3,/Q<it, x5, x6, x7, y3, y4, Y5,
and Y6 have the @i’& 25/ earfPng as defined in any one
of clains 1 to 16,\ ke ef eoi soners, 69 prodrugs
and/ or physi ol ogk€al | tol(_e_La(F@!gbaci d addition salts
thereof, to a sultkeci\ n-Xeed'tHereof 21. The nethod
according to claimZ0, ¥herein the nedicd) disorder is
a neurodegenerative disorder. 5 22. The use of at
| east one conpound of the fornula | according to claim
1 whbeeaterediséPnerBandRar, physidlogiCallyxtdlerated, adié additionysa|ts

Y4, Y-, and Y6 have neani ng [ '

one BPiadlaWETPGR I8, Hn Ko RorBofts BriaXasty B X X R, v,
phywo'ﬁgéﬁ&'\r‘%atv%'tﬁégbﬁ% @ekfi 4Rl driy dhe6£hims 1
for the preparation of a pharmaceuti cal conposition

f or toHkS, forpreparationfofa medisdinuarit foi thertceatmens obpdissase

syt HRCEPRP482ha yBaERERANEY 2 <SR (hALTREBIaLER Prorerably

di sohHBits ithe AchRty SFAREIIYRNAYnIfasE KRASEBR, wherein the disease is
selected from Alzheimer's disease, Parkinson's disease, tauopathies,
vascular dementia; acute stroke and other traumatic injuries;
cerebrovascular accidents; brain and spinal cord trauma; peripheral
neuropathies; retinopathies, glaucoma, non-insulin dependent diabetes,
obesity; manic depressive illness; schizophrenia; alopecia and cancers.

19. A pharmaceutical composition comprising at least one compound of the

formula | according to claim 1 wherein A, R', R%, R3, R*, m, n, o, X', X2,
X3, x4 X3, X8 X7, Y3, Y* Y5, and Y® have the same meaning as defined in
any one of claims 1 to 16, the sterecisomers and/or physiologically
tolerated acid addition salts thereof, optionally together with at least one

physiologically acceptable carrier and/or auxiliary substance.

20. A method for treating a medical disorder susceptible to treatment with a

compound that modulates glycogen synthase kinase 3R activity, said
method comprising administering an effective amount of at least one
compound of the formula | according to claim 1 wherein A, R', R?, R®, R%,
m, n, 0, X', X2, X3, X4 X5 X5 X', Y3, Y*, Y°, and Y® have the same

meaning as defined in any one of claims 1 to 16, the stereoisomers,
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21.

22.

69

prodrugs and/or physiologically tolerated acid addition salts thereof, to a

subject in need thereof.

The method according to claim 20, wherein the medical disorder is a

neurodegenerative disorder.

The use of at least one compound of the formula | according to claim 1
wherein A, R", R, R, R*, m, n, o, X", X2, X3, X*, X%, X%, X, Y, Y*, Y°, and
Y® have the same meaning as defined in any one of claims 1 to 16, the
stereoisomers and/or physiologically tolerated acid addition salts thereof,
for the preparation of a pharmaceutical composition for the treatment of a
medical disorder susceptible to treatment with a compound that
modulates glycogen synthase kinase 31 activity, wherein the medical

disorder is a neurodegenerative disorder.
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