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WD 2008/ 046919 PCT/ EP2007/ 061231 1 HETERCCYCLI C
COMPOUNDS AND THEI R USE AS GLYCOGEN SYNTHASE KI NASE 3

wo bidsBU6DORS Techni cal Field 5 The present i nvepdT/@P2007/061231

relates to novel urea conpounds which are useful for
i nhi biting glycogen synthase kinase 3 (GSK-3), nethods
ﬂEﬁ%@gdLh@ c@Mﬁ@UNﬂﬁs ANDTPAEIRILSES ARCLFCHAEN he

npounds, and nethods of treatment using the
smawiﬁg KIBé\S@BthﬁBB@RSe I nvention 10 G ycogen
synt hase ki nase-3 (GSK-3) is a serine/threoni ne kinase
encoded by two isofornms, GSK-3a and GSK-3(3 with
nol ecul ar weights of 51 and 47 kDa, respectively.
TbessicalEie 97% sequence simlarity in their kinase
catal ytic domai ns. The GSK-3a isof orm has an extended

gl ycTH@g”réé‘éht hnePtiBh rffélI'ateé féi rﬁoveﬁuf’@é‘@émfé@bh@@\/\)ﬁﬂjﬁ @tuseful
been identif é&gr essed at -15% of

of
1115 m@b&my ghyaagea %tmﬁ%na@ a( B}, gthpds of Raking the

L

ﬁé@lnhlémtqrsmg fdcdrapoehds) al | mammal i ans thus far with
hi gh honol ogy in the kinase domain. Both isoforns are

gb@tgggggfm@ﬁ%ﬂﬁgﬁd in manmmal i an tissues, including
rain armacol ogi cal GSK-3 inhibitors are not

abl e I f hS; ;

asi SIPOBRNNREARE TGS B pfihe/LRedTibdEbe
ertedsl by two thoférenss i@ Skétdcoand SBK- sil[ir\mtrvmoledwammeights of 51
initially identified as an ené¥me abl e

B8 4g RYIrapReGigly. TERSe SHAFR B 1o SAGHETGESB)aitHda their kinase

%t%ﬁ?%%%'}éstgﬁe % g:&ﬁg l@g%s %%ﬁ&&gﬁ/cﬁ@ﬁch N-terminal

tdiain mives rbhcy Vatias df@smmﬁan Bééh identifed ppgsesdwtt at ~15% of
are also found to be hyperphosphorylated in

mtahaiitea 13 angine @gickingdd Wik §vekiapse dopwimi Bys variant had a

[ BRI o8 iy e R R Er e b E Rl T efution,

ahd fasndeedl| maeimakshs thas fahwih ingh horhoblgyrimyhe Imdsetdemaln
sonme of the effects of neurotrophic factors. Moreov

BRUx R IsATesDiNdiopshapRIesIes IPamAmmYR) Gsuesq nchidifg the
&5@3 ( r"r‘ne(c,%kf’q.(?&%@K'é“thB%?s bR R6! Abig s YeltivelYYnhibit one of

resu
the isoforms.

GSK-3p plays an important role in the control of metabolism, differentiation
and survival. It was initially identified as an enzyme able to phosphorylate and
hence inhibit glycogen synthase. Subsequently, it was recognised that GSK-3f3
was identical to tau protein kinase 1 (TPK1), an enzyme that phosphorylates tau
protein in epitopes that are also found to be hyperphosphorylated in Alzheimer's

disease and in several taupathies.

Interestingly, protein kinase B (AKT) phosphorylation of GSK-3 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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degradation by an ubiquitinilation dependent
prot easone pat hway. Therefore it appears that

w0 ndosloidonon of GSK-3(3 activity may result in PCT/EP2007/061231
neurotrophic activity. There is evidence that lithium
an unconpetitive inhibitor 5 of GSK-3(3, enhances
BERICtEMIT ”@Sdrétéirﬁ‘ ir%%dﬁﬂ%'ll%u?\ﬂdalz B?,@éﬁ% , PESLARSA its
neuronal survival, through the I nduction of survival
flegrtadiatios byraragbiguitinPatordde pendant prdieasame gfathway.
expression of proapoptotic factors such as P53 and

Bax. Thefefbrerit Sppistre shaavribiitever CBRL3{Raetiityahdy result in

i ncreases GSK-3(3 activity and tau protein

PRYOVIEBNA 2eVEY. Thereds e¥idenchitkatlilpiepresyermpelitiverinhibitor

B GoReab e s IR LRUESE Gk ot B9 afcoflsise
AENONal 8@%R aP REATUGRL the Nsd i iR fisReal AITactoRISESH as BRI-2 and the
GSK-3(3 may be the Iink between the two major

[ gl e exnressiar @6 praapapiotfia festors sueh g4 and Bax.
abnormal APP (Anyl oid Precursor Protein) processing
and Fadhenrsttidies havepdrgmirothalh 8rarhabicbincrees e HeSkK-3p activity and
experinental observations indjcate that conpounds

SO aPRE Y ORI Yol DYRSPRRSIGTON 25 well as the
ABRGAL bﬁ@cﬂs%f@?m&fo?@%@?ﬁ)c%d b eﬁthigmw&%éﬂgh@ %y%aés K-3B
consequences an he cognitive and attention deficrits

antsarisatraRNA. tThelkeZdisiemedtions dakeratRjetifsr sMgjglestthad G8K-3B may
acute and chroni c neurodegenerative diseases. These
Padhe tiek betyready derfwo Mpjer pathalegicalprrassas is Algheimer's

gts%é%éfabr{d?%%??\Eﬁj@g?l‘aiogF’Béd'u?égrqj’r%f@f?'f_;?rggééﬁhg?ggstgEJ protein

a, cor degenerati on,

hypgrpbesphvarylatipnanucl ear pal sy) and other denentia
i ncl udi ng vascul ar denentia; acute stroke and others

t r auTRéSE expétirdeh@ obSENEHGRY RRIfddE@ thaR CohtIlingls (vhith
age related macul ar degeneration); brain and spinal

6@ddlate sherkaSHoSbigstiwity maydindogrrlicatien in te tregimeiit of the
and 25 “aucqna. GSK—%éS ey al so heve q%ihit i %hF
AP USPRITRISYES s PP desr el R foqutVe g aftaatipn flefcils
gessiistedtwith ARBbRSerdNdisehes | davelpat SASH RRkit& anf®hrénic
depressive illness; schizophrenia; al opecia; cancers

Bedipdegenewiive disarses; These Kehide, But are netrinited o Rarkinson's

' re. B-cel I\ Y
Reage ehARaes &S iAaEH AT fudhoft Eibovasa
Gedétraton/ Pickh'2 AseadeAprayessive BubSitudlear toail syl antliatiner,
its therapeutic potential and its possible inhibitors
ﬁ@m@pvém'vﬂ'm@@%@ehdwﬁnﬁ%@cw §iroke and@iRers) traipatic
IjSridd?RERIgr8YSscular accidents (e.g. age related macular degeneration);
brain and spinal cord trauma; peripheral neuropathies; retinopathies and

glaucoma.

GSK-3p may also have utility in the treatment of other diseases such as:
Non-insulin dependent diabetes and obesity; osteoporosis; manic depressive
illness; schizophrenia; alopecia; cancers such as breast cancer, non-small cell
lung carcinoma, thyroid cancer, T or B-cell leukemia and several virus- induced

tumors.
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Drug Di scovery and Devel opnents” by A Martinez et al.
(editors), John Wley and Sons, 2006. 5 B. Barth et

wW@bkoos(49 viral Chem stry & Chenotherapy 7 (6)pPCLRBBN7/061231

300-312) describe 6-al kyl substituted
pyri dazino[ 3, 4-b] [ 1, 5] benzoxazepi n-5-ones which are

usef plreqew HNIGBK-B! fis ‘ﬂfndﬂbﬂs litd @\epaSEutic FotERtidl RIndSE possible
They al so descri be several

ipniditpas is@iven in IBlykogem Sypthasedinase BdQPode engdisrighibitors:

R PTR sy Rsvblerid P87 R Rl 2R (G18Ps). donn wiey

866 Qonen2006. _
3-chl oropyri dazi nobenzo[ 3, 4-b] [ 1, 5] benzoxazepi n- 5( 6H) -

Oneé, B. Barth et al. (Antiviral Chemlstry&Chemotherap% (fi) 1996, 300-312)
3-chloro-8-trifluoronethyl pyridazino 5] benzox

deegrine &@by) sopstjtuted-y @zmogs ] Hyd] enzoxazepln 5 -ones which

eCH$%}J' gg[ ﬁ’w@ tﬁ)ﬂ %ﬂlﬁg%ﬁ%@é ?r%nsgrlétgggb Tﬁ)@y also describe

ééveqfabwrida&]mf{smmw Spjel?nz§k§i@p|@15‘€6H§30ﬁéé be 8Jnsubst|tuted at
nmet hoxypyri dazi no[ 3, 4-b] [ 1, 5] benzoxazef (] H) -
Hegnitrogan @lsdn@rmgd@;es namely pyridazino(3, b][1 5 benzoxazepln

1) oy g o by S\ pam s o i

Wnro@ﬂﬂuoﬁ@ﬁet@@r@éﬁho[mesﬂﬁl @benzoxazepln -5(6H)-one,

quh'lfggzéume%ﬁ VidHzp e ol S Poasnie e PR s abloso-9-
er i a¥ﬁd<}g&ﬁjénebl(?@’%p§%dg%%§ ri ﬂ@ﬂ nwké;?%r?%ﬂof b] 20
etsdtypyridazine|d,4-0i( Gipemaoxazepin-5(6H)-one and 3- chloro 8,10-
e

D o Hegbels erot kichy §§nZ°X3ﬁaer 24°hed3086 %333, 231-240)
HEsCeR R Bpeare iy Mt azenh 38 Theclend
sndsstitutedat the nitrogen as intermediates in the synthesis of the

By S G RoER i SN TRt ho
ﬁgslbbﬁzbkbiéﬂml?)ééﬂ‘)%@é% 8U@Mor®|p§/ﬂd§|ﬂﬁ6[® h%;_[é’r B&rMoxazepin-

ri dazi nobenzo| 3,4-b][ 1, 5] benzoxaze ones
E Higone risaitota-Bunetykayridaainald. 4 ¢yl ]é@nzona@eﬁédﬁ(ﬁdﬁsnne and

St Bedbovisan i 444, éﬂbsmxaéfsm&?x@ 0 n- 5( 6t
Chent. Qtbayal 658 Charfaa0bbifh as2ieteioy dhapthe Body

é@bstﬁt?t%dfiﬁ/?bag%ﬁéhﬁ’@{3'4lb§ﬂ STéér&oé’(aEé’tblﬁf@oﬁeﬂAh‘i&r drbuseful
@5% pyri dazi no[ 3 benzodi azi pi n- 5- one
Iodu@gi@emianaem@dulawwenw istumear thesapyt. Hdey also
bg%ﬁf so%v(?gglgq}/ﬁgﬂgem zéfg B ["?%?bénz'o%%gﬁlnqﬂd-ﬁ on%s 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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nodul ate the GSK-3(3 activity, in particular conpounds
whi ch have an inhibitory 5 activity on GSK-3(3 and

wobiosl4dolus are useful as an active ingredi ent POF/ER2007/061231

conposition for preventive &and/ or therapeutic
treatnment of a di sease caused by abnormal GSK-3(3
activity, especially of neurodegenerative di seases.
More specifically, the goal is to provide novel

SORRAMNAS tHS fivdntd® an active ingredient of a
UCTI’I’D'CTNM?‘I?_UH_[‘H'E\T_EH' bl es prevention and/or treatnent

O < dna BT BEBREDRSEHEIYE RSP R0 B Lol TIPS By

wasS surprisingly rtoun l'em’i's

Frdvete liye KHSWBﬁlawvﬁy |h©taetl‘@¢a’rcddrﬁpmwmdh Gfaveh inhibitory
general formula (I) (the synmbol "C'" in the nonocyclic

actm\gtycﬁn G&trap andiwhicis thys &rqmetfulcas am]echmrtﬁ@re@gnt ofa
tpggnlyga or3pre§§p \ﬁengri Pﬁ%ﬁﬁp&tﬁ%&&m”e'r%%f 'séasseel\cf: sed by
$Botna Ggﬁ&%éﬂvﬁtﬁ és'?)édléll 6fh\%u$é@ég%é?ie$é’ﬂ'@ élseases More

prodrugs and/ or physi ol ogi ca ly tolerated acid
specificaly, theagea is heprayide mbneal €@ompllings siskedd Bsdf adive

loSFe oA BaTeRbBd ey e brevkniGy Soaddi et of g
ﬁgu@ééeﬁ@%tlvéﬂdl&ba%s saeH d3ARzhaidependieasde; of one

anot her are selected fromthe group consisting of H,

Cl-
- S ropbraeRe gt s grought el bipigging o
heidspeyratie moh;pom:hdmféhagenemai fermwla ¢ (Betsyantiol 661 irhthe

FEPEPSETRH Br iorufPed e iR P8 dos
RONBLEKE P HEATICERRRAA MR8k 5

3/Y1 5
Y CQ(/(R )n

,Y
N N

R"), AT O

A
s s
6 (R),
XN 77 1X

X X (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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with the proviso that at |east one of RAL and RA2 is
nmet hyl or hal ogenated (preferably fluorinated)

woredospheo19rore preferably RA1 and RA2 are i ndependrmni/ge1231

of one another selected fram the group consisting of
nmet hyl and hal ogenated (preferably 5 fluorinated)

methyl; X1, angitXZ2h@provisiare adriist ¥nelof &t An@RA8fs methyl or
sel ected fromthe group consisting of , CR2 and N;
X3 is sel ect edhdloganated (grefafabbyiiseringted) metioH, morepreferably

other sel eet eaRhr 84 Ched e1be BT REHERRlR dngthe e from

CR1 and N, W t ihet dreouproovisBang biinathyll gasthalogenstbd Xpreferably
X2, X3, X4, X5, X6, and X7 is N, preferably with the

provi so that atuoréaiedmedtyli he group consisting of

X1, %(2 X32 X4, X5, X6, and X7 is N, Y3, Y4, Y5 and
Y6 aXe antu¥pendenindgpendentyrofsacsroteen sejeelgdifrasmtine group
15 group consi sting. of ' , .and Nresulting in
a 6-nenbered ?ﬁg#ﬁ&@g %]?ang%fa ,"Y4, Y5 and Y6 is
part

of the bridgin und, between its.two [ eur ]
e onEr esul t i nf§ THPGed TABR BT hUR Ga s NG 0! it o R ood N:
Y6 = Y5 d Y6 can formtogether with the 20
or GXmga@tﬂ‘drﬁg @rg IngeRRNASY | elathtrpque[I@ctggfr@,m the
6- ring nenbers inclydi : r¢RY gngRgrber s
and conprising C at o%‘éhggzoﬁéﬁgrigr@r:gé@—l’ %'3 Phstead of

a G [ - r t ai 2 3, w42y Dly63 7.

het e@ggﬁ%W’ﬁ%@@%é@%BQﬁ%&?ﬁ epe’ﬁd%‘nﬁ(y 5306 X g N
ot heprefelabbyt with thi@pravisn tavapleashX of theggrolip dsnsBtiagadf X',
S, wWierg the fused ring systemcan be substituted

wi t KX, X2 Xor X3 X'e@n@XdSRY | ndependently of each

ot her ;having a neaning as defined bel ow, preferably

wi t hYERE, ¥ @nds¥’ t haarednderendendof eacyvtnerselaged igm the

ot Y o thePar gl Rt SHEE RN Riesuting n

2008/ 046919 PCT/ EP208 Bt rirfy €oorode ¥6 YP sYN\ Yanmhd Y® is

espectally Whereln 1t of the bridging bound between its two neghbour
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 can contain 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#,
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y6 are CH or CR3; n is the nunber of residues R3 and
is selected fromO, 1, 2, 3 or 4, 5 mis the nunber

wobtimgmsisdaes R2 and is selected fromO, 1 or 2PCT/®P1087/061231

the nunber of residues RL and is selected fromO, 1,
2, 3 or 4; Rl, R3 are independently of each other and

' ndewé%awq )3 N’fan@% eciaflg WHepsiner'sigINesh@ thd Fridietidse Y2, Y° and
gr ougﬁcony sting of NH2, 10 NH Cl-C6-al kyl, NRaRb, OH,

a0 Gl ROSRR’; C1- C6-  hal oal koxy, hal ogen,
Cl C4-al kyl, C3-C7-cycl oal kyl, C2-C4- al kenyl,
hal ogenat ed (ptsé:ﬁemmtgerfdfmeslduas &ﬁ)arﬁljseelemlte(yfromo 1,2,3
hal ogenated (preferably fluorinated) C3-C, -cycloal kyl,
hal ogenat ed (p?e"f”’er ably fluorinated) C2-C4-al kenyl
fornmyl, 15 Cl-C6-alk Icarbon C6a|k
an afbmatic rigdPed r’rmer QM?%‘HU?%E@@&@'& r?'?‘i‘egl Tor2;
group consisting of phenyl and a 3- or 6-nenbered N
or (Pbound helsdheuairaridd residieaR’ anghpsescied from 0, 1, 2, 3
ni trogen atom as, ring nmenber and 0, 1, 2 or 3 further
het er oat ons, |nde’pendently 20 selected fromO, S and

r 419 menbers.. wher ej nsubstitute
ar PRORO e or Sie BpHARIGHY dedch othBEHRE kidebRaa Rty of each
of its OCCU”eﬁéﬁJrﬁeﬁ‘ic%Oéeﬁé’ctéﬂq’mrﬁhﬂagfdwﬁ)l%orﬁsmmg?dﬂm%
of hal ogen, ON, Cl-C6-alky Rgl ogenated (preferably

fl uori nat ed) Oft”‘Eﬁré}eKquw Nﬁa 5 = b Cirfeealkoyy, Gi-25-

t f R at

6mrregber edaal ﬁ%@? H(ggg%y Bgé'!r?lrcg1 b\ﬁ%ﬁﬁe&nﬁa ngl%% @T Cr-Ce
or 2 heteroat almngal$haloggnawaib(©r@fe mﬁﬂb@ﬂhétequim alkyl,
group conS|st|ng of can

substituted wi hﬁloggnatgddpr@‘efa@gy ﬁ'ﬂl%réanl@d Gerépegygiaaky.

2006/ 046015 P LBBIRCPIRISaT O, Mg AE] CRE TR, Py

of each ot her @m@si-mwparrb«belyt IG4-©4- aikg/BNFﬁREandelmomatlc

sel ected from decaqfr You'? hIC nlglsse}ectegd ﬁ’ t%leogq'glr}b 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;
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a - C6-al kyl, C3-C6-cycl oal kyl, O -C6-al koxy,
hal ogenated (preferably fluorinated) d -C6-al kyl,

whadoegeras ed (preferably 5 fluorinated) PCT/EP2007/061231

C3- C6- cycl oal kyl , hal ogenat®ed (preferably
fluorinated) C1-C6-al koxy, NRaRb, 1-aziridinyl,

azet R# n-1 -yl , is ind&pENdehitiy-df eakh d?rhé}eéﬁdjinﬂehebfdiently of its
nor phol i n- 4- yI and '~ honopi peridin-1-yl, a phenyl droup

or an aronat i coecurggncessaiectae ifigdn thehgipn® consisting of halogen,

het er oaromati c 0

as ring rrerrbercé'#cj?'%%yl &3 3? a¢@$@t§§@ Eﬁ‘é@@r ﬁg?}g%@ated

I nggloende‘r;;1 Iy Qﬂé%ﬁélﬁwl fmbﬂgaféﬁ)ﬁh@éiamyl h%logeln@t;ed (preferably
menber s ereln p e and t he het er oar omat

radical are, if @%)n@ ~perycloadtyl, dﬁl@genated (preferably

unsubsti tut ed ﬂu?rlr?‘éfgé)tq%@féy kcg%/ 8R%4 ?’a%fr,o‘fn;ﬂ@z‘é%ﬂn% -yl,

sel ected from ogen
hal ogenat ed ( ppgirelicid1yylf plperldlmatgtj)morchoWayl leyid,

d - 4- al kox adhalo ena r abl fl uori nat ed

O -G ol ko OB RRER Fihen DGO G oUL 8r BB PR PG By br
the group conseﬁﬁémeﬁédq B0l o RIdRSlanE hRAr i ghing
(preferably fluorinate Cl-4

Cl- C4- al koxy omtnmgynfafoommastmmmbwarld 0ht Dot B digrimer
atomto which there bound, a 4., 5-. 6- or 7- er
Saturated or uNCEGBMEINeRetdan S iaised g Ehm e N, as
may carry 1 fHrg heémb@ftsewmmmpﬁ@hwérﬁﬁtﬁerWétbwaeomatuc
group conS|st|a‘q?@haer Sand Nas arin

R4 is selectedr adngependentivaf sech @ %@qer HnSUbStItUted or

cros-al kyl | TR PRBY Bt OFE AR Y eardlf R hBben.

conpounds of tbgarf rcmsd)?«aIkyB&aId@‘nat&ﬁ(mefeeébiy&mdrlhated)

the clains, to _the stereoi soner rod rugs and

physi ol ogi cal | C1{orakyt @d’%'lﬂoﬁﬁﬁnq hél@%ﬁ?‘ieéj mﬁ%fleé%tﬂy
30 For the pur I .on, in the general
formula (1) thg&?ﬁ]nagé%):dg}rg“ hd X6 are connect ed by

a do » bound St - P
Sooshoutens P biBRshdaiyReieced 1B L ¥ ?“??Fp sfstigg of H,
an aromatic bi cy@ dlkyli Rgloggaaem (prsTarably ﬂ@omiaté@) C1-Cg-alkyl
atons as ring nenbers.
and C1-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;

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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As poi nted out above, n is the nunber of residues R3,
mis the nunber of residues R2 and o is the nunber of

w0 e@sdumsy R1. Thus, a skilled person will 5 repdi/Ep2007/061231

appreci ate, that the nunbers of those noieties Y3, Y4,
Y5 and Y6 which are CR3 corresponds to the integer

theréby fMrSBart f §K'a|rd>rﬂ6t|€%fc§/@r'c Hh%'syét%ﬁ%bﬂsstm%(of 10 atoms as
appreci ate, that the nunber of oSe noieties X, X2

an@m@nkmrs(:h are GR2 corresponds to the integer m
and that the nunber of those noieties X4, X5, X6, and
X7 WAB @oirded oGt Rtovem ssthermisnier aftresidnes Ry nois the number of

résidins BRahd offshF bEiaef I Fesiniitn RS TS pedkiiaskpeson wil
Feddiy lapprddiatel Bt $EBamberof tHbsehRorBBe ot .oy T amd Y8 ivhich

formula (1) is only part of the nurrberlng system and
pep s epRrsesRONsisditoaintegenm, ln@ewyses askiliey pegson wilbrerdily

pbiEsldtatngl it BoRotndsd gilinls X gnd Xt rel &2

pbiy &SSO ra toahéyntbgéuenaémitm itigle ﬁdrﬂbbr ohthosal meietibe dEpX>, X6,
are provided, erein Ais selected fromthe group

apd X shighy ags COE!ZCONPﬁpril@ltOCﬂZ!e inte@or o.

N- hal ogenat ed( preferably fl uorinated)-Cl-C4-al kyl and
CRA1Rpcardjngaiiot én fuRier asgeeirof thammmm\teryionf adweterocyclic

Bt %ﬁ%iﬁaﬁgn%@ Bk R LLOR IR niPRaSAaDRS Hng of

fokrid®a d) ksydmly e gfnide n@nhbdbihgf%ﬁhh)ana/ké AREnRAo chemical

i ndependent of one another are select ed fromthe
W@ﬁ‘gcléh%@%/)l ng of H Cl-C2-alkyl, hal ogenated

(preferably fluorinated) Cl-C2-alkyl, NH2 and OH 25
with the proviso that at |east whe, of RAL and RA2 is

nmet hyl or hal ogenat ed (prefé( kRYyor i nat ed)
methyl, nore preferably %\2039:8& élg”

PCT/ EP2007/ 061231 9 /l\
R, A" o
X&Xi e
J (R,
X\X7’ X1 =X
(),
the stereoisomers, prodrugs and/or physiologically tolerated acid addition

salts thereof are provided, wherein

A 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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RA 1 and RA2 are independently of one another selected
from the group consisting of nethyl and hal ogenat ed

w@ pooshemabl y fluorinated) nmethyl; X1 is N 5 X2I/EB2007/061231

selected fromthe group consisting of CH CR2 and N,
X3 is selected fromthe group consisting of CH and

CR2; X4, X5, XR.bawd K[> afeeintiBgenesHIgiflonetAnstREMs@E&RE from
selected fromthe group consisting of C, CH CRl and
N, with the prthegoupeansisting ®hsietbyleanst hatogenated Xgreferably

X4, X5, X6, an ' X ) Y3, Y4, Y5 and Y6 are

i ndependent |y ﬂ?ég%%ﬁdﬁpﬁgfyﬁ)’sel ected fromthe group
cons{sting of a C, CH CR3 and Nresulting in a

6- meftbered rin > or one of Y3, Y4, Y5 and Y6 is

part of the brjdgin und between its two [ ur

at on§9r esul tin§ %er’\efgeg?rﬁéfﬂrﬁ‘@r%@@i%Sét'”spf\?ﬁi‘,th;'ggaﬁd N;
15 Y6,= C then Y5 and Y6 can formtogether wth the 5-

or 6Xienber ed isisRlected fons Bie @rpsipi @nsistiggred&hgnd-CRY;

6- rng 5rrte*rg;oers including Y5 and Y6 as ring nenbers

and X6nbL Xeiamgl X- at care independgnity@ieash otheri seleciad from the

fﬁe%iﬁé’mbéi ng ﬁﬁﬁ@{%&ﬂ?@fﬁ%géﬁ HER BREL oa”
[ [ N 1 y .
LS cHI TG PELCIHEL ah 4580 86 6Lt Kb o 6 1K1 Sngc s N

resi dues, R3 i ndependently of each other having a
nmeanfng! ay @0 Yied bREJAependantly &f £8ch) offiensealgeed from the

proviso that at |eas rﬁﬂﬂ%o%ismg oﬁ]{%’C,Y Ha@:‘fj@:@*@ﬁg&ulting in a

in particular with e provisothat at T eas
the group consi sti ngs-ofenBered4ing ¥5ononde v6 YE YN Yarahd Y® is

especially wherein Y4 is_N and the noieties Y3, Y5 and
So are GH o Ra: n Rart PhICTRIGIG BPUPS BPRVRRY festwip geighbour

ve epsooss oo AR EHEE R S bR RSB v~

and is sel ected fronYd= Qthen ¥? 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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0 is the nunber of residues Rl and is selected from O,
1, 2, 3 or 4; RlL, R3 are independently of each other

wapasiondependent | y of each 5 occurrence sel ece@mEPI00T061231

the group consisting of NHa9 NH Cl-C6-al kyl, NRaRb,
OH, =0, Cl1-GC6-al koxy, Cl-C6- hal oal koxy, hal ogen,

Cl- Gy al kyl , G-thd rindralikysidué® REAMdas semtted from 0, 1 or 2;
fluorinated Cl-C4-al kyl, fluorinated C3-Cr-cycl oal kyl ,

quomatedCZ({ﬁ:H |f lected f 1,2,
Cg Al Kyl carbon?l u‘ﬁ%“éfo régﬁg%iﬁ and |s seece a{gmo 3

arormtlc radi cat 4Ar, V\,hl ch is sel ected fromthe gr oup
consi sting of phenyl and a 5- or 6-nmenbered N or

C- boRhdRhet er oarevimdependertiyosfl eachather shaindepentienifyeof each
atom as ring nmenber an 2 or furt

het er oat ors, P%&Fb%’l?@e?ﬁ?‘?@egém&ﬂ?dQWrﬁ%‘s'%”Qrﬁf Vg2,
as ring rrerrberﬁl ?Cﬁgﬁ bléHun@uQﬁt(té HFK%Q Cs-
radi cal s \éen

carries one or two i ndepen
of its occurr ehaleat&@)b(ye,chmdgém c(m Clafallgd dD@C7{otynlga§1yi r(gg -Cs-

of hal ogen, CN_ C1- -aI. nated .Cl- C6= al kyl
NRano: 30 Ras el Giieg G eIt rgRaR T Cr Sotoalkyl,
aroup. consi st i Re b ed PECIFERERR, KIGRG) CraRcaBonyl, C:-Co
C3- 06- cycl oal kgn%yl WR°RE aad leoxgroniatieaedisat A which is selected

G B Yy LB SR Bt BT el 49 BFh6verec

pyrrolidin-1-yN, 025) poBed hé’de‘?oéroyriatlcf‘r‘ﬁdn;bmdompﬂﬂs)ﬁg fmitrogen

honopi peridin-1-y a phe 0 or an aromatic 5-
or 6- menber ed @tqm)aﬁdmgn'ee@%@a ﬁ&pﬂezrfﬁ& fygther heteroatoms,

conprising 1 n | .

or 3 further hlg{dg? a@%@épl n eSérﬁg)g?lth?‘gﬁaell\g%% r?pq en‘?bers
0, S and N, aswhermnmrmanSubsMuﬁedidnqahwbn@@ramlrammls
heteroaromati c_gadi cal are, independently of each

ot her, unsubst Rt'ut ed or substituted by 1, 2, 3 or 4

radirrRzl s WD 2008/ 046919 PCT/ EP2007/ 061231 11 sel ect ed
fronRhal ogen, ©Byafepecenty-ofitR\accurrenes sakgctad tamdhe 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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20

al kyl, d -C4-al koxy and fluorinated C -C4-al koxy; Ra,
Rb are independently selected fromthe group

wa@oosiostoing of H, O -C4-al kyl, fluorinated CprCHERIRYD61231

and O -C4-al koxy or may 51iorm together with the
nitrogen atomto which there bound, a 4-, 5-, 6- or
7-menber ed sat gglabRY f%mw ZQﬁ'o l\i‘m@t&ﬂI@ﬁF,VﬂiJdri‘hated C1-Cs-
ring, which may carry 1 further heteroatom selected

from the groupalkgh$iisti-alony aod flgosnated GsCa-alkaxy;

menber ; 10 R4 is selected fromthe group consisting of

H, OR%MR® al ky| aresindepérdetyrselected froaf dreagtopp consisting of H,

enbodi ment ot CRo-ARLHOTTIGH Lon =Byfatd Pudgealkexy or may

conpound of thﬁ)rsme&ﬁjeaherfwmﬁrm@ni&ﬂo)gehtda@m%rm&h Mére'tﬂ)und a
t he nmonocyclic ring of fornula (1) is only part of

t he numbering 4ysx e@n@’nﬂmﬁpb%r@érﬁéﬁur@@d:héwwuralﬁd

04 38 X ey isdneivath ity 4 iiechetoaom

prodrugs and/ ogelpbiesi frdragh€ grdup tohgistrigesk @c8dnd N as a ring
addition salts thereof are provided, wherein A R1,

R2 R3, R4, mMeMREr X1, X2, X4, X5' X6, X7, Y3, Y4,

and Y6 have the sanme neani ng, unless ot hervvl se
st atBé as 20 i§isssectadfronnthe gresipdemisissingiaf HIGi-Gw-alkyl, and

o s e ”Pﬁé%ﬁ%@?&%ﬁ%&ix Mo Bl oo o

¢ her REAScia fous RTRES ermoodigl & éﬁﬁ)préée%wéeram agjeterocydic

EHRpBURE BF tﬁ&géﬂé‘aﬁﬁrﬁ@ g?gﬁ@%?ﬁwtb%l mo" ﬁhﬁ@rﬁéﬂoc%/cllc ring of
meani ng by itSel 20087 046919 PCT/ EP2007/ 061

formaula (1) is only part of the numbering system and represents no chemical

meaning by itself)

3z w\
Y c-?i(—( %)
4 n
R\N \N Y
) A
(Rz)m
\x X' X

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

¥Y33.Y5 RA CY-(R3 \NN (Rl)o Al1~ 04 5 X\ 3 X61
(RR2y)m X x XX (1), the stereoisoners, prodrugs and/or

w@bysioadoogi cal |y tol erated acid addition sal tBCT/ERI06D061231

are provided, wherein A, RiI2 R2, R3, R4, m n, o, Xi,
X2, X3, X4, X5' X6, X7, Y3, Y5, and Y6 have the sane
meani ng, unl ess otherw se stat eqiz,t as 5 defined herein
or in any one of claim1l to Z Wherein Y4 is N.
According to a further emhodi @t"\*(_f(Rt)he pr esent
i nvention, a heterocyclic “NonpNind of the gener al
formula (1) (the syrrbol "C' i n the nonocyclic ring of
formula (I) is onl(yzpart af TBe nunbering system and
represents no chem k4 ani ng by itself) Y3iY4,Y5

: C~(RR3)nX|| R0 .4 X5 X\ X3 2 X611 :
X (R)m10 X X (I),Xﬁthe, ste_;'<_ Psemers prodrugs and/ or
physi ol ogically toler eraf edxBei d addition (|)sal ts thereof
are provided, wherein A, Rl, R2, R3, R4, 'm n, o, XI,
X2, ¥k sté?eo%@me gyroa% %%d/&?dphyg%l%ﬁeg Q/Yt% dé}?fé% %&8 addition
same meani ng Rer W se 51
haltseiheruf are moylded,ewbérem A, R, R2tR®, B, mameoeXd, X3 X, K, X5

oy GRAR A R o 1 ﬁ?ﬁgﬁﬁgﬁﬂgLSHIES%éfwwatﬁ@d as
eémﬁéire‘iﬁ of MeardeHss 6\' clafth Uba 5 Wherbineysigmpol “C' in

t he nonocyclic ri'ng of
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\x X' A
0,
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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formula (1) is only part of the nunmbering system and
represents no chemcal neaning by itself) WO

wQo08NdA6919 PCT/ EP2007/ 061231 13 Y34 y5 RANPCT/EP2007/061231

(R3)n (R1)0O A0 4 5 X 313x11 X2 6 7172 - (R)m
X\ X7- X~.x (1), the stereoisoners, prodrugs and/or
physiologically tolerated acid @ddition salts thereof
are provi ded, wherein A, R, YR, “Y4, 321 o, X1, X2, X3,
X4, X5' X6, X7, Y3, Y4 (5, hfd ¥ have the sane
meani ng, unless otherw se siated, as defined 5 herein
or in any one of clains 1 t/k15, wherein nis 0 or 1
and wherein R3 is (Fkﬂa,j ogeA” (o® wherein n is 1 and
wherein R3 is Hor hekbgen) ., According to a further
enbodi ment of the PueseNt ifvegion, a heterocyclic
conpound of the gexéral= qen’ul a’ll) (the synbol "C' in
the monocyclic ring of fornula (1) is gﬂ,ly part of
t he nunbering system and represents no chem cal 10
MeantiWsteYeditSkfs, pY&drugs%’hd/dw\)?pr%icﬂcE@bén% B1dratdd Acid Bddition
J)p A1 10 4X5 X\ X3 211 X6 Zdigﬁ m X7 X1zX, (1) o s o
salts thesedfarepieyided pvbereinds RanBf . dr”, phyaidol &gi ¥a(y x> X8, X,
I e 6 | 1i I t f : [ .

(reFeitn: fody hadf thissBhe AB5hbo! GLESURGRE QhétEis deined
M&rein ¥Bin Ay oS of BlRIMYE thans wiHeeeipais QreaNniang, whirersR® is
otherw se stated, as defined 15 herein or in any one
belogeai(aswhetan ngs vkt wharei S i9 Hoer halagenwher ei n R2
is

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)

vy
R“\NJ\S,YG "
R"), A/J\O
A 0
45 (R%).

Xél\ 7’ 1‘-X2

x X (1)

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)



hal ogen (or wherein mis 1 and wherein R2 is H or

hal ogen). According to a further enbodi nent of the
w@e@seno19 nventi on, a heterocyclic conpound oPCT/BB2007/061231

general formula | (the symhol "C' in the nonocyclic

ring of formula (1) is only part of the nunbering

system and represents no chem cal 20 meaning by

itsel f) WD 2008/ 046919 PCT/ EP?OOWSO%gSl 14 y3 '.Y5

R3 R\NI Ny ) (R )oRkl nX~ X3 2 61 (R

X\X7A XJ: X (1), the stereoNsori’érs pr odrugs and/ or

physi ol ogically tol erated d add| tion salts thereof

are provi ded, wherdRp, A, 2, ®3, R4, m n, X1, X2, X3,

X4, X5 X6, X7, Y3:\¥4 G and Y6 have the same

nmeani ng, unl ess ot Harw ge g, as defined 5 herein

or in any one of cla~ #¥ 15, wherein 0 is 0 or 1;

RL if present, is selécted fromthe groilp consisting

of hal ogen, Cl1-C4- al kyl and hal ogenated (preferably

fl uot’ﬁ&ﬁ&m@is@ﬂe&pﬁﬂd{ygs eod/orwhysieiagicaliydolerated aRid addition

St e T et oBERETEA” oy B R iy X s By X X,
@3 “YA-al Kid e rﬁ@@cmdlsamet Peaning! UARKGs dthadiisestated, dshdefined

gresent i nvention, a heterocyclic conpound of t he

5 pefredn ar irf yane of C|@!Fﬁ§1sl9rf|t50I\Nh9Ceml n the nonocyclic
ring of formula (1) is only part of the nunbering
syst em andsr®epr €sents no chemi cal 15 neani ng by
|tself) 3.Y.5 YYR3
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)

Yi
o ®)
4 6 n
R x LY
R), A” O
NX
X?I \ \Xs 2
¥ =(R%),
\X X1-_X
(1),

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
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RNI_NYs )" (R1)O AO4 5 X~-3 X6 -(RR X\X7 XX
(I'), the stereoisoners, prodrugs and/or

w@bysioadoogi cal |y tol erated acid addition sal tBCT/ERI06D061231

are provided, wherein A, RI5s R2, R3, R4, m n, X1, X2,
X3, X4, X6, X7, Y3, Y4, Y5, and Y6 have the sane

nmeanpng, UBlsefted BRI SE BtRbed, indarGefidmed, 326r 4;
herein or in any one of clainms 1 to 15, wherein WO

2008AB469 P P i 1.15 o is selected from

0, 1{X©2, é@grﬂ({;ﬁin ‘8%’?'?%5?:51 2, 3 or 4 X5 CH or
CRlL i paritj iR %) t. ' -

| ocat ed at t aeﬁg aﬁs@?sﬁ 'eggfra}%}?lsg éo'?d %t'gbggﬁduér@l){cog its
sel ected focourémee gslovteddmmmitisé grauptornsdtivrgesr, naldgéid-C-Cy-
5 al kyl and hal ogenat ed égreferabl fluorinate

C1- C4- al kydlky! pagnatsddrreieiart Tuamiietent Corlkhe
present invention a heterocyclic conpound of the

geneAﬁ@OFﬂmgﬁQl %lfurtf‘(qrt%nMQnt oghe; present iﬁmmgypa heterocyclic
Ebtrﬁgo%d off # élff'ergal ﬁorﬂnﬁlao P{’%P{e Q?ﬁ]ltbof’fC't i'ﬂ.e[hg %%t{ﬂﬁ? ing of
sy's em ca ser iy

em and represents no c neani ng by i
fori¥izila (1) donlRplrtlofGhé GuafRErimghsystert BhpGeprelentds b chemical
X3 X6\ XX1.X~(R2)m 10 (1), the stereoisoners,
presmingyRY §8@lflor physi ol ogical Iy tol erated acid
addition salts thereof are provided, wherein Rl, R2,
R3, X2, X3, X4, X5' X6, X7, Yﬁ,Y‘L\@, Y5, and Y6 have

the sanme meaning, unless ot hELv@;sﬂ%_S(Rat ed, as defined
R\N \N,Y :

herein or in
R A/ko

[o]
4
Xé‘xrgﬁ

+—(R%),,

X

6
X Z
\X7 X1

0,

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

A is NH;
X! is N;

R? is H;

o] isOor1;
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)



any one of clainms 1 to 15, wherein 15 Ais NH Xl is

NN RAisH OisOor 1;, mis Oor 1;, 20 nis 0 or
wa20000e019i ng to a further enbodi nent of the pPEFEP1007/061231

i nvention a heterocyclic aenpound of the general

formula | (the synbol "C' in the monocyclic ring of

formula (I) is only part of th urrberlng system and

represents no cheni cal rreanlY?]g ’E_)\Lé elf) WO

2008/ 046919 PCT/ EP2007/ 0@123LI ¥6yYS'p, ,Y4. Y5 Re C1

0 (RB)n (R1)0O AO4 X5 X\ N3 l:l s - (R2)m XX~ x

1: X (1), the stereogj somersiA prodrugs and/or

physi ol ogi cal | y t ofRpat edAaci@ addition salts thereof

are provi ded, whereijRxR s R3, Y3, Y5, and Y6 have

the sanme meaning, >i.|.nl e s o_t‘,‘_h_% i se stated, as defined

herein or in any o | akie 1"to 5 13, wherein A

is NH Xl is N X2, %3 i & i ndependent | {f),of each ot her

CHor CR2; Y4 is N 10 X4, X5, X6, X7 are

i ndep‘gs‘terddisomérsepaidrog@ehd@rl phiysicidgicallf4olesated dtid addition

0 or 1, 1 B2 P3 V3 V5 6
salts thereof are provided, wherein R', R%, R®, Y°, 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/ \
W al
R), AT 7O
& .,
é' -;(—(Rz)m
N
XX (),
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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mis Oor 1; nis O or 1. 15 According to a further
enbodi nent of the present invention a heterocyclic

w@oompowd of the general fornmula | (the synbol pCTZEPIONT/061231

t he nmonocyclic ring of fonmula (1) is only part of
the nunbering system and represents no chem cal

Uﬁl@@é '@)@néﬁl\néé §t%'céd a\é%é?lneﬁhe“relﬁ%r nR\aNyl)n'éf of'cYalﬁns) ﬂto 14,
(RD)0 A 11~ O m XX7 X1:

phergie st er eoi somsrs pr odr ugs and/ or phyS| oI og| cal Iy
tol erated acid addltl on salts thereof are provided,
wher Ai n Rlis 3; and R3 have t he sane neani ng, WO

2008 046919 PCT/ EP2007/ 061231 17 unl ess ot herw se

st at €d, s'Sfdt i ned herein or in any one of clainms 1 to

14, XW elsﬁné‘ebénd\élﬂtl ofkach deer5CP4?or Rz s
|nde§§ndently of each ot her CR2; Y4 is N X4,

X7isalNe i ndependent |y of each ot her CH or CRi1;

Y3, Y5, or CR3;
ra' | LR35 Pl BEBPERGENY feadfiifar bifr GRS o oy
1; nY? sy YSrard. md&ﬁnﬁ@hﬂ%ot @aéh btHdr G opOREi nent  of
t he gesent i nvention a heterocyclic conpound of the

general f ofendl a | (the synbol "C'" in the nonocyclic

ringgof 15 f@BW'i‘ﬂréelr%lculﬁr qmly part of the nunbering
system and represe no chem cal

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 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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20

nmeaning by itself) Y3~'.Y5 (R3), R" NI_NYs RL)O
AO4 X5 X% X3 2 61 (Rm(l), selected fromthe

wo odoisowdony conpounds: PCT/EP2007/061231

1-Pyrazin-2-yl-3-(6-trifluasonet hyl
-qui nolin-4-yl)-urea 20

1- Py qslmoawovhu.aonr? 4t>v|) BlypsAREL MYlrea
- qui nolin-4-yl)

1-Pyj Ekﬁétﬂy?ﬂﬂyraﬁt lﬁ-%'-)tflr:% {8-HAUBEhB¥yI-quinolin-4-yl)-urea

-quinolin-4

1- (21 I}/g&ﬂﬁholﬁy%%@ é&o?z'}l‘liy?&“@g azin-2-yl-urea 1

razin urea

uoromsth I
qU| ij‘;yrﬂz'ﬁ' 1) 3, 8&&@0@ %@/30469{9 PCT/ EP2007/ 061231
18 1-(6-Bronp- ol in-4- %3pyra2|n2yl urea
1- I\/bﬂﬂ?fl’ql{'nﬂﬂ'g'zyl' '@y@iz'n?é’ UG8 £ | uor onret hyl

qui nol i n- 4- I) urea

1-| sétfmrﬁ%iﬂré‘lryﬁ}ﬂlm@]'ﬁyﬁ -HZU®32-yl -urea 1

-Pyrazin-2-yl-3-quinolin-8-yl-urea 5
1- | shdseqionolin- 5 WB wrpyma?zveguwayl -urea 1

- Pyrazin-2-yl -3-quinolin-5-yl-urea
1- | sbdsoaqoholm-8-wW-3-B¢rpgineZyku@ay| - ur ea
1-1soquinolin-4-yl-3-pyrazin-2-yl-urea 1
- Pyr aRyraZinyd-yi334( 1,223 ,3-tétraeydroraatidin-8gi y-ghiea- 9- yl ) - ur ea
10 1 -(Pyrazin-2-yl)-3-(pyridin-4-yl)urea 1

-1 (Qui gpyrdhrﬁzmmp&rmﬂ/ihaqzwgu@ayI ) urea

| Gor oquinol i n-4-yl) (pyrazin-2-yl)urea

- g o et L e

- (YR o obiofn(aly B {48 9 k) aul nol i n- 4-y1) ur
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
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1- (8- Met hyl qui nol i n-4-yl)-3-(pyrazin-2-yl)urea
1- (8- Chl oroqui nolin-4-yl)-3-(pyrazin-2-yl)urea

wa 2¢08/0Mdnphol i nopyri di n-2-yl)-3-(8-(trifl uoronethybloquoci231
nol i n-4-yl )urea 19

1- (8-1odoqui nolin-4-yl)-3-(pyrazin-2-yl)urea 20

1- (3t Wéme@pﬁbdﬂubs%n@ sfdé’glMéI)Wtbﬁ#ated acid addition
1- D|quorqu|no in-4-yl) pyrazi n-2-yl)urea
s_alisetfar@vfoqm pEVIded- y| ) - 3- (pyra2| n-2-yl)urea

1- (1, 5- Napht hyridi n-4-yl)-3-(pyrazin-2-yl)urea

1- ( 5AGbraing to a further aspect the present invention relates to a

| £ h |
by e e Sumrl dba Sepdial st f LB syid 8¢ Rene™ *
FoPoRPEIROIRY 6F foRam UPR cfl\ﬂ';ﬂf)th dPIYS hate@tiAg/sy¥tem and

tolerated acid addition ts thereof; arée provided.
pepcesenta ot chemitak meeningdpeitselNt he present invention
relates to a heterocyclic conpound of the general
formula | (the synbol "C' in tpeﬁ@ monocyclic ring of
formula (I) is only part of t ng system and
represents no chem cal me& gibi\(tse "f) Y3#' ty5 R
N4INCYsR(R‘)oAk XX32 6 (R)m
X\ X7 X1X (1), 2 zterem S, prodrugs and/or
physi ol ogically t rat addition salts
t hereof, wherein A % ,\;38, R4, m n, o, X1, X2,
X3, X4, X5' X6, X7,'¥3 Y4 ¥5(R10 and Y6 have the
same meani ng as def %‘e@( & n or in any,one of clains
1 to 15, for use as a nedi canent. Accorm 'ng to a
further aspect the present invention relates to the

of at east ne heterocycl i c nd of t
Hiepiadhomst: arocthonens{fraoy SolsaicallRBlE tediasiq Brion salts
l;HeSPtSofn(NgfreﬁélﬁlAq:{(ﬁz RS, RNy, Rag tx'ok2t ke ytuxdexd nd, v3 v* y°,
a%d 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

represents no chemical meaning by itself)

. YMZ:A\—WZ—(R"*)

R\N \N,Y :
R, A/j\o
KA
i

(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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15 represents no chemcal neaning by itself) Y3 i '.Y5
R3 RNI NYs ( (RI)O A1~1 O 4 X5 X% X3 2 I1I(R)m

WX2068/0X691K (1), the stereoisoners, prodrugs apdr/ap2007/061231

physiologically tolerated aeid addition salts
thereof, wherein A R, R2, R3, R4, m n, o, X1, X2,
X8, fo?(‘ﬂ)reﬁé?atlé?ﬁ of é@ned( Bam¥At fo¥ e treBen el df%\/@iséé@e §@s§@apt|ble

meani ng defined herein or in any one of clains
Mh@dmtmgwhmrﬂpggm/cm;mgdyla , peefefapty inhibits the act|V|ty

' ' t f the t t t of
Bf GR8ea) ShBasd KIS e treat ment with A cﬁnpi‘und
t hat ,modul at es eferably.inhibits. the, activ
o ARESTOf Bra LE HsBBe 11 PledehT VRGOS retblels ot use of at
ﬁa%@?éhe h‘ét@o@&cﬁ@%b&kﬁﬂéﬂ th8 gfeﬁbﬁéleférrﬁ@atl Wmel@ﬁ‘nl%l "&" in the
| east one heterocyclic conpound o he gener al
frmnmydlq rin@ akfosyitiso(l) isonly part ied themn@@wng sysienyaod

F%g%%@ﬁﬁﬁﬂteﬁﬁéﬂﬁﬁ%ﬁ s oy el 15 Ve H e~
R" NYs) (R-)oA1l-~ 04 X5 X X3 2 II(R

)m -- X 7 Xi:X (1) the steryea‘lﬁsgmers prodr ugs
and/ or physiologically talera ed-Bci(@)addi tion 10

salts thereof, wherein AR‘RN YRS R4, m n, o, Xi,
X2, X3, X4, X5' X6, X7 Y3/j\Y4

R"),

4

X5\<X\ N

I + (R,

X\X7’ X1‘-X

(1)

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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Y5, and Y6 have the sane neaning as defined herein or
in any one of clains 1 to 15, for preparation of a

woredisoayent for the treatnment of a di sease SUBCEBPi0bT/@51231

to the treatnment with a compound that inhibits the
activity of glycogen synthase kinase 311, wherein
sa@hthisieting %‘W@ﬁé(ﬁlvé ATREULHIGf RRfe RN ohé"»i:@r‘ri'p%dn@l%ﬂ"thé %rmula l,

i nhi bitor agtiyity on gl ycog(gn synt hgmse6 k|7na 311 of 6
woseeir AL RIVRY, R A%cdsm,m Ry % oXa XUupEh&r Xaspécy’, Yhy°, and Y

ReTE B s Bk e e a8 iviRaidp & 1R BIR Gkidra™ims, 10 15. @

blerenibomer, a prsdireg$afd/oRE, pHydiolb§icallytolaTated adld alfdition salt
X2, X3 X4, X5' X6, X7, Y3, Y4, Y5, and Y6 have the

figreohiaAisugiess injeesdhttera@k ein or in any one of clains
1 to 15, a 20 stereoisoner, a prod rug and/or a
physi ol ogi cal |y tol erated .aci d addition salts
t her d6€,megica ﬁ@ﬂd;er,tw@léhh%ﬁuwetﬂ’ﬁlbk& ta teeatmemavith a compound

B TS RS RLtohBF Rl BRe e P st RIS et eE B
hevaegenerativatoesortier.a met hod for treati ng a nedi cal

di sorder susceptible to treatnent with a conpound that
25 nodul at es gl ycogen synt hase ki nase 311 activity,

sai d Agebitity Goamlintise MHEpEer, ZHQQ/réEHiQI&/entlon relates to the use of at
PCT/ EP2007/ 061231 21 adnministerin effecti,ve

@%hﬁﬂe@pﬁmounéﬁﬂh%mwmem (Rb RoRmRe m, n, 0, X', X2
85 X5 K X5 Vynt i ve e oS mePinele adfheggherein

esindafy oeel ohelagns 1(13 Tien tmstde;aemsorheﬁd, epralsru@}stwldlkﬁ, a

st er.eoi sorer, a prodr and/ or a physiol ogically..
BBy siolooicd s arasbepeidarocition salks {heBeiofor the PERATBjieR ' 2
Haﬁﬁ@é@t@'&gf&ﬁ?ﬁ odifién BrdhE ?ﬂeaﬂhéﬁf&lﬁé mégma‘?'aléo?der susceptible

uscept I ble to reat ment wth a conmpoun
tooedtmers wihye cgmposn;ndtthatgﬁeodulamgIyadg@n:'syn/chagfe kingse 3R

| t di d A di i
R0ty WRreld o e REEn e ¥ rrbREI T perPRato s
HEorddr, at ro{mjeheast one conpound of the fornula I,
vvhereln Ap R2, R3, R4, m n, o, X1, X2, X3, X4,

1Rer Orehtg é)rgéent\fnr’verﬂi%ﬂ a1 F@H%sﬁtpgi%tﬁ&%@

as defi ne or 1n any one o
tormpetedsof tkmmmaralpfoadulaagls aaddo dineir phmmmmxggicaw gcceptable

t ol d ddi t lts t f th
bRl Sl <Zceniar el PoldR sty K1 o ¢ he
treatent of a nedical disorder susceptible 15 to

tr eaFﬁ%Me%ﬁtW\é?rﬁleﬁmEﬁ'@tﬁéttoﬁo%nﬂrﬁta@@%j@%)@@gmpsﬂlon which
g%!ﬂghéé@dﬂ'eﬁgﬁ&éa%ub@ ked bdea Mﬁb@urﬁb biheBFhGR! (1) and/or at

rder 1s 1n r a ne egenerative
least one phyS|oIog|caIIy 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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di sorder, is provided. Therefore the present invention
al so relates to disubstituted urea conpounds of the

w@eowsnadoid ornula |, and to their pharnmacol ogi cedT/gP2007/061231

acceptable 20 acid additiam salts, except for the
conmpounds al ready known. The present invention also

D%Eé%k@%éébr@ti@ﬁ@mﬁﬁ%emvieﬁ%n conposi ti on which
CONprises a east one drsubstituted urea conmpound of
th
e hRE 6@#@0 d;he i Rion2th &&ﬁﬁbeﬁfoﬁﬁéﬁéﬂeﬁ’&%ﬁhbhﬁIhavmg

t ol erat tion'salt o ere appropriate
thﬁgmelaemgw rhéntinesi atl tbgioéddt naze @embdblatingaamd er sarticular

ey Bl g sk GSkEl Aretiodyy e coraarudR Sighe Present
PREAYF SRIBEAN] 6P 1o RBAEST £ LA IR LUEpAGEI iobiment
| Ssease

(3 an o t he orenment 1 one
wdhm ccsrepomththatm@iula@stwdanr;mn’lmllaramhltnts@yncgem synthase

RGBRah Ay A ST HRRTEN B £Ro8 e OB 15 0eSprevatitve
P@b@hérﬁ%r@tﬁ@f‘é ﬂédtu@ﬁre@‘tm@h? THue méS@rbO‘r\Qerﬂ sné’retd?se‘f &s an

i nvention, the conmpounds of the general formula
Eatwenlg\grem@?tﬁeathm@@pﬁmttqnmfédcqnpoalgoouwb@h emb@satreatment

dul atin an in arti ct|V|t
a8 18 s8%au8Pd o) e ireh K a6 petB i u€ipfiglerty of
Hé@l%@% eﬁer*aWSrdﬁééﬁéeérs%clf’lSa%fA!Eh&?r'iertsrcﬁ%é%‘tln %d?ﬂion the
medi cal” di sorder susceptible to treatnment w't

compounds ofie predentinesntioriaienalparisetil W@rrtreaiment pé

%|¥ngen S rt1t hase ki nasg 31F1 % ctivit Thette m,[h

PV ERERENTYE i@é&sﬁé‘F i ﬂ?&@é%?% IRshippathies (e.g.
froeRitéepbropdictd leanfitial otticoBLSE HegehBHiont PR disease,
conmpounds are useful as an active ingredient for the

praghesiYe gHpPIENUglegs ﬁﬁl?yl) and @thm%ﬁe@fﬁi@pwmg YAGGWFT
48m2hig: 9&&8%%k ﬁ%h?ﬁé t Lﬁ%g %é?eb‘?g\tzésvduﬁé? accidents

and nore parti CU neuro neratlve I Sea

taighages re‘hbtehlenaanlasddgmaaon) Ibrad(tntll spinaltdoed trauma;
co ounds of the resent i nvention are al so usef ul for

erahpewrrafi ?'&ﬁl%}’@ glpYerrsas Thg eampounds are also
p’@éﬂ fb?‘?ﬂéa%n@h?@la&ﬁe ﬁ%‘d@&é@ﬁ@o‘?&eé%u@ce%tible to treatment with a

ront ot enpor opari et a mentia, cortico
derglenendttrnairmocmulatessertd merw‘ecula&rmnmgrgiysmgm synthase kinase

TP, TR dBrtanke S eBb oot BVaRcie (niLet pikbetes woe 1)

bR %bb@ﬁy r&HiC IepYEFhIE iﬁhe@@c‘ecﬂ%bﬁrerﬁéf &opé‘@§ EMcdir§duch as
macul ar e eneration); brain and spinal cord trauna;

beaasp nem@er Renrsopait ¢gldeng icatGinpat Hiyesid padce, dueroBel
FplEr A 5Tl BBt st ekt rent with &
Provided the compounds of the formula | of a given constitution 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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20 compound that nodul ates and in particular inhibits
gl ycogen synt hase ki nase 311 activity, such as

wamoousiondwd i n dependent di abetes (such as di abeP@BEP30PB061231

I1) and obesity; manic depsessive ill ness;

schi zophreni a; al opeci a; cancers such as Dbreast

cancgfig Illﬂ-ﬁ/ﬁsé 'ﬂ%bblbfeeid ué@ﬁl@y&db@io@%ler‘a‘f@’d 84165 sRMRGET

T or B-cel 'eukem a and several virus-induced
c@mﬂ@ognd&gf thedormsl@ & Bepeciahvacid adgitiontsalissrituphysiolegically

DR RE0 ol b FBH B Abieid Sl L EIF Bles ™ GREE 2o
PRy &6 aeldsai dohlonohyidUbgdrobdreid ddidgshogphdacbti,
bonds, or as different tautoners, it is also possible

@waea@ﬁaﬁt Carfbylgulfania agids, syah gamethanesulfonic acid, aromatic
I
SORGIE s, S0 bEESOTBILL BT LGS S PAGRR o, oo

asigentaleit lagidy furaago aoid, taaticwcid]itatarde acideadipénacid and benzoic
taut aner s f the ¢ ounds of foryul a | d/ or of

aRig; Pilen ytlizabip asdERGARQsI0pe TN ESPSENTIEBE9R1 23 |1
A?zr{éurlﬁﬁt’élf%?sd?\%g hh@ar‘iébslluﬁedrﬂglf?éé’éreﬁ]' %J'Idrﬁeﬁ@' Sé?{sﬁém ff.,

salts of mpounds of ormula I, especia
Birkldausttitdriag, Balsekand Stutigaysil®66gi cal | y tolerated
aci ds. Exanpl es of suitable physiologically tol erated
or gaﬂige oagahic 'rrrmeim?]lmenaohe@ |ramdé‘gm|/|ecmﬂ“ﬂm1rdns afche variables
ror os rjc aci S s C. aci
e eai SPliciive Bims oradiiival st Siiat the
' f S
Hﬂ%%ags u??%ﬂfécmg%ﬂsdtpﬂé réﬁc:))i ger?emslﬁlegb gﬁ?sclnaecaicg , Caosxea [ cp ossible
agmiber ohtaibonaatomhs ihdmagraupaci d, lactic acid, tartaric
acid, adipic acid and benzoic aci d. O her uti lizable
aci dsheterntbalgiehettnoted-oréaatheaset fuatiere, bromine, chlorine or
mznel mttel rschungé dvancEs in drug research]
INfrd" PArtiqyydsioping. ¢iloring or BieRguser Ver| ag, Basel

and Stut gglart 1966. The organic noieties nentioned in
t he abdwdAlldfis @i stiadght-Gtain pE branchgd|abisyl gaewp hayingdranmd to 4

f:grrb%r}ﬁbl%geﬁgﬁmﬁ?ég &Céd él?(gf &roﬁg efrg %@gf Yllz%r'ﬁ!alkgl Sl+ch as ethyl,

st1 ngs of indi Vi

Rrprépyli 3o-mrabels anutyZIaQIFblﬂyls SOtﬂnﬂylrm'StertttbL&yl QwdeAlkpfis methyl
carbon atgns In the . 15 The term haI ogen denot es
Phedwb i casalkyl ﬁcﬁqwnaﬂv&wrﬁ@y' QHEBPIARY!-or ~ i odi ne,
in particular fluorine, chlorine or bromne. ClL-C4
Al kyP1ils Alkyltis &i sjralgf@tr@amn or bianthed adkydIgkgup fawog from 1to 6
[ I
B%oﬂgatgﬁwghk%ﬁh%ledsdgg@gg‘?ﬂﬁ@{yp Fﬁpr%fiqe?{tloﬂ@d %bl&% and

group are ne as’e

BlstpHgWI ?im%hpro@nm 2- rrlietbyllbyltyl Qnmﬂhy/lbutyl 22-dlirhgthytpropyl,
tert-but
Ty IRrodil hesyl, 21 -dimdthylorom - 18 dimethylpropyl, 1-methylpentyl,

2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl,
3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl,
1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl and 1-ethyl-2-methylpropyl.

Fluorinated C4-Cg alkyl is a straight-chain or branched alkyl group having
from 1 to 6, especially 1 to 4 carbon atoms (= fluorinated C4-C4 alkyl), in
particular 1 to 3 carbon atoms (= fluorinated C4-Cs3 alkyl), wherein at least one,
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20 or ethyl, d-C3 alkyl is additionally n-propyl or
i sopropyl. Cl1-C6 Alkyl is a straight-chain or branched

wa@bdoglosguoup having from1l to 6 carbon at ons. PEREPPOEE61231

i nclude nethyl, C2-C4 al kyk4as nmenti oned above and
al so pentyl, 1-nethyl butyl, 2-nethyl butyl,

8: gmﬂt QYB bJIJbY bl of the Hj/d?@b@b“a%rﬁ@)é're reﬂla@édﬂ}éﬂ/ Férﬂl@r‘ine atom such

hexy di met hyl pro di met

as nmflwlomﬁ’fhyll, dIﬂEQFQZnﬁ@Vthb@ﬁomethBr @l/i@thﬂug@etwl (S)-1-

fogRELRE D Hoern 1 LRI NLRN Y 2 cihicto ShP L bHA¥ ety

2,132 QLt@bﬂuér’@lethMI (R)31 ﬁu&bﬁ&iﬂw |(S)I1yfluorbpﬂidw | Bfitoropropyl,
2eth|but 1,1,2-trinet
S OpRTPPHL y HSHBRIATODY. 2 GLHTOTOPTORb: BB EEPIORYhG

§t3?” MuorGo@ I (RPRAR ASRRNIRYE G -t tiyiedyl
(1R)t ?, 26d|fleerymet4rraéthyleﬂhrw I(J(Sz—lz;mdh)‘bmraﬂetmietr()ﬁl?]thylt,ldk j-m2-eifluoro-1-
Feise it oo BauBray retalama; fRis S Balofhd metsyiethyl,

g@oﬁboﬁﬁ%%rgq*‘gw’&ﬁfdoﬁlf%%1 uSrcﬁnetﬁyn@thfyﬁ 4 or

t he hydrogen atons are repl aced I"'uori ne
ét(drﬂuscmhethat) -2,2- d"lﬂlumsoellintyt HyQtrlﬂLmromeﬂM)ﬁﬂﬁMrlﬂuoroethyl

SRR RETVIR 2,28t Se 5% (¥ ehisomdityy 5)-1-fuorobuty,

2. f%o%tﬁdt?ﬂloBCfﬁId‘r‘dbutyQAfolu%Tbbu |, uoT-@etudYbbutyl, 2 ,2-difluorobutyl,

etrafl uoroethyl, (R)-1-fluoroprop
§§;d ifiuprasiypd é}pqﬁﬂuorpbﬂtyucﬁ A - Bifyprobsit, amq)ﬂ reolteopy | |
1, 1-di fl uoropropyl, 2,2-difluoropropyl,
3, 3- Gi{Gsulkoxy tspaystralgﬁt ehalntorltfralomeqoalhpl;grpup Revingffrom 1 to

é?l{q&?—ar}cQ% ?%cl;% c&rt%tgl)(a qg(nﬁ rrét ﬁé/* etdg r WhICh |stbc%lnd to the

tephaiddér of theufbrclieb %Y\' o%@h'atothExén%éB inlcRlednéthoxy,
met hyl et hyl, (S)-1, 2-difluoro-1-nethyl

hyl
e1RI0XY, 2-PPORANYE ||&mr@p@cynatwpxset219utoxy lso butoxy, tert.-butoxy

i LTSN B oo
2 Zdllnﬁéthﬂbmmixlyyh)etﬁyl@rdbo&klulﬁlé@%iw H,1- dllmethylpropoxy

(trifluorometh 2tr|fluoroeth
RIS DY Beatone 2 RETUSsEY Y. 3 methylpentyloxy,

4R ey BIOR ) bR SR ety oot

2 CQdméthyibutymnyylz 2-dBnehglibtityimayo B8-gimethylbutyloxy,

S eatBuiioy’ 1-abvBibiRde Rty BbiPah dnba tmegyIpo0xy,
GrooslpriMaw oPéi@%‘ lefhgi- Hfﬁe Syldr%di%@f dnd Ylaryi o hiet Ipropoxy

carbon at C47al kox h is bound to t

r eﬂaHg%?L ed &e C"@Wy@hﬁé@us%s&@rﬂ% &t @“ha”r:&(é’}mﬁ in

inclu Propoxy, | Sopl opoxy
pahmumr)ﬂuoﬂﬂbbeﬁcaycg laﬂaz)xbt(aksmtermed Ci- Chwﬂllmmalkoxy) is a straight-

B Aetan St Sk ORI A% FBPD L0 b1 T ShAFHAB 2. carbon
B Pxﬁuorjrna]teé"d"{‘?él‘éﬂ'kekﬂpmrem at least one, e.g. 1, 2, 3, 4 or all of
the hydrogen atoms are replaced by a halogen atoms, in particular fluorine
atoms such as in fluoromethoxy, difluoromethoxy, trifluoromethoxy,
(R)-1-fluoroethoxy, (S)-1-fluoroethoxy, 2-fluoroethoxy, 1,1-difluoroethoxy,
2,2-difluoroethoxy, 2,2,2-trifluoroethoxy, 1,1,2,2-tetrafluoroethoxy,
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20 1, 2-di net hyl propoxy, 1-m ethyl pentyloxy, 2-m ethyl
pentyl oxy, 3-methyl pentyl oxy, 4-m ethyl pentyl oxy,

wa 2dsadieyes hyl but yl oxy, 1, 2-di net hyl butyl oxy, PCT/EP2007/061231

1, 3-di met hyl butyl oxy, 2, 22di nethyl butyl oxy,
2, 3-di net hyl butyl oxy, 3, 3-di net hyl butyl oxy, 1 -ethyl
932)’—’J’Jﬂ@éyop@?&hh)(SPHtf}{JdPéSMrop@x} \ ftZ -l OSTORYS FIQPOXY

-trime r opoxy, nmet hyl progoxy and 1
(Se)rwluorcmrﬂp@xmﬁ Hlynrepwppxy 25, 1Hi1f| WRIORERRSXYC2 2B TP IAPXGPOXY,

3o etobr B pre et Eo bR B2 tbes ! Pus e tiyes

($P@ﬁlgefd¢¢wéthlyfetr@o>8} r(lap gm diflabeg-n- methpreammwe@ls)aizlgowuoro 1-

group having from1 in particular
Eedmgeitoxy (rort. Bailfétprml-m@t%ylﬂwy (S/)Ne?@llfwoae 1| @&mylethoxy,
ﬁg aCegquJ%T%%hrg . ﬁeler;[ﬁél)t()gr1(§ r %fz 2ttHﬁ 1S CST- ri ,eé‘élgoro 1-

eftumnusmetwh)eamxyn 1$(d lilouomraelmmyz ZdjlﬂUcmoemlmny"(@)yL -fluorobutoxy,

2@; LT ‘h°ﬁgwr8§&p%wg$ JEPREIRY 4-fluorobutoxy,

11dﬁ|u6rldufalt Q%Mnﬂuo?ob?ut@k)f '3”:%1? oxy, 4,4-difluorobutoxy,
2,2-trifluoroethoxy, 1,1,2,2-tetrafluoroet’hoxy, WD

Qﬂ%ﬁtﬂfhﬁﬂabu@@'/m%ﬂimmm 25 (R)-1-fl uoropropoxy,
(S)-1-fluoropropoxy, (R)-2-fluoropropoxy,
( S) 211CUdydrprpqikyyis aZBtfdightrah@iropoksanched alkyl group having from

% tg 63?%#)%3%@@5 gcgg%rbéﬁ é 0%}1%‘ | u?:lr ?@r%&?@%\@@yl) in particular 1 to 3

&B)oo% eftb?‘@r(o é G?hpgrllo%gor M \gﬁ@)el@bhbldfgrtﬁﬁgxéfog@heé@%% is

et hoxy, -m et hy :
(Placzdbyl afhyaiomxy grouE swthhgs @t hpdrpxymethyl, 1- or 2-hydroxyethyl or
ER)Z- 1, é di 4I uor o- | met hyl et hoxy,
Pr -GPSR BPY: net hyl et hoxy.
or o- 1- net hy

fl th , .
(S) é % %x&r'pw 5P6L - %&r@wkt S&%ﬂgﬁ brangheghlkoxy group having
fr{)Ha'? gg%é(}%éec%iﬁw 2c:a Oh)c%r] atoms { C1-C4 hydroxyalkoxy), in

uor oet hoxy,
pﬁa)trcmta‘rI1Ltor3)banbom)atom(s$)=-(11—€la bpdobxyalbeyy), wherein one of the

%ygirloggﬁj %&gﬁ%{ﬁﬁelcggéggﬁq?% %g{y})gug&%g i 3Hydroxyethoxy or
3.maehf oxy, 4,4-difluorobutoxy, 10
4,4, 4- tyrq@%%but oxy, and the like. Cl-C6

Hy dr exaEl KIKBX)f @ﬁ"t)é—%lk?li)i?s‘t?é]ghpc |n %rr %F%ﬁ)l‘?%daélk% group having

group having Trom ecla
ﬁomﬂs tq 6, €pediallyytitm4 warlbon atoms |rpaatt|ouldrailrto]3 tarb®n atoms,

rbon at o drox al k n.,one o
FRE) ansgine husoaed abis A reriebsd by r Gespl EPRugroup. such
§§'Wrr%$hé>@/nﬁ@tﬁ|§/lo>2wﬁ§mb¥<kleth§ﬁ e‘i’t‘io>€§rn|i’é'[la|{/IOZ‘syrﬁIaﬂh\b'xyﬁlfopyl15
- - or “3- hydr oxypr opyl - droxyal koxy’1s
§te’cb®>gmromﬁeand tbe likeanched aI koxy group havi ng from 1
to 6, especially 1 to 4 carbon atons (= d-C4
hy dr Gx¥atAleayy-Cq+Q@s-alpexy iscaibaaight-chaid arsorboched alkgl group

hCIa\_/i%3 frhoym : oxy6alel§8églally \M?g Irdfecl:anrb(())rq %té)r%stlﬂ particular 1 to 3 carbon
atoms, wherein one of the hydrogen atoms is replaced by a C1-Ce-alkoxy group,
such as in 2-methoxyethoxy, ethoxymethoxy, 2-ethoxyethoxy,

3-methoxypropoxy, 3-ethoxypropoxy and the like.
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hydrogen atons is replaced by a hydroxy group, such as
i n 2-hydroxyethoxy or 20 3-hydroxypropyl oxy.

WE100804Alkoxy- Cl- C6- al kyl is a straight-chai n BCT/EP2007/061231

branched al kyl group havinge from1l to 6, especially 1
to 4 carbon atons, in particular 1 to 3 carbon atons,

wher @HJCGONIRyI@farBdWI léyéjéﬁgi@ﬂt éh@lﬁﬁ)r'b?'aﬁ&ﬁéoaélﬂfl éﬁéué having
d - grou such "as in nethoxynet

f_rorrei IR@JQy@W@ﬂIaHVe ttbﬁ;@ﬁébowatom h‘e@h&cﬁbk}d@@monwg in particular

716 2 Ve ARiha R ol el SR S Y R of e Rethoer of

fHeOmlibﬂeciJm %ia @6@@@@"% roup (CO)4seett 89h atatpsand propionyl.
particular 1 to 3 car atons, wherein one of the

hydr pRefinate®;-Cs- dll%ﬂé%@ﬁylhs’ aastﬁalgfﬁﬁcﬁﬁlr‘%?%reg’fd%ﬁ alkyl group
such as in 2-nethoxyet hoxy, ethoxynetho

baeingdsoye H@>€‘y especialydtadxsasbonaigms &= élunals@tsddboszy

AR orhb ) Fupaliie? 8 e glemeatlioOh gl

alk&bdartg’fr@lll)p\/\mﬁbh Bboundaanthe r@mBindes e tHeamboleclild Yiada carbonyl
carbon atons (= Cl-C4 al kyl carbonyl), in particular 1

goup EPhaRdavherein at leastenapiiprdamsdnpg Nydigermatoss, e.g. 1,

I
9°§”6*r 4% %@%J&ﬁ%@gﬁmgég F%b?aéggi @?g gli%g}éub?_a?%rﬁ%@&%é in
ﬁ'lﬂworoawtyddanﬁls %Htlﬂlqpl'cqnoblonyll. is a straight-chain or
branched al kyl group having from1 to 6, especially 1

t 0 AC¢a@HRRORYEHBORVH i bWallgTﬁIcﬁl@erér B¥anched alkoxy group having
al kyl car bonyl in particular carbon atons (=

froaot ’ffhﬁt @%PQQ'8|U31 tQaf’f IoAreQsY @'@Wﬂ §- Cwﬁ%@#kQ)@/CBm'k &
%%80 Ear‘%nten?mgg ‘%? ?y b3h Iﬁ,ar\m‘nch% BYEnd to the
) an &7l N as 0 e remal ni-ng

I'em:amgeno’aMrmoleeu@ V|é a de@banylﬁgroop (BO)f sudmeasiydr ogen
atorrs are re Iaced a fluorine at such as in

Tl PO Ry PR, RIPPY PRSP0 BRG1

onyI Is a straight-chain or branched
alﬁ@ww ving from1l to 6, especiallylto4
carb r I o j
17t of BoRh AR o utefSBIF & 23k ghdly & Bt kory
gmuma\mg rreml$ to énespetsallyot té heanmdreatdnes & flusrinated C1-Cy
car bon g (a as in nethoxycar bong
@H(HESW%QP YJW'P P Hﬁ%’éﬂ)lb%\%&? tomgy(F fluorinated Ci-Cs

| I I

PR LR AR by OBl e Fng e 8 e arbony
graup (CO) abd vdmretn’ atl legstlortevotheaeb@mmniag diydrggen atoms, e.g. 1,
El élor Ié{]o t%e hydrogen atoms are replaced by a fluorine atom, such as in
fluormethoxycarbonyl, trifluoromethoxycarbonyl and

2,2,2-triflourethoxycarbonyl.

C+-Cs-Alkylcarbonylamino is a straight-chain or branched alkyl group
having from 1 to 6, especially 1 to 4 carbon atoms (= C1-C4 alkylcarbonyl-
amino), in particular 1 to 3 carbon atoms (= C4-C4 alkylcarbonylamino), wherein
one of the hydrogen atoms is replaced by a carbonylamino group (CO-NH-),
such as in acetamido (acetylamino) (CHsCONH-) and propionamido
(CH3CH2CONH-).
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20 al koxycarbonyl), in particular 1 to 3 carbon atons
(= fluorinated O -C3 al koxycarbonyl), which is bound

wo ooosloesonenai nder of the nol ecul e via a car bongdT/EBrooups1231

(CO, and wherein at |east 20ne of the remaining
hydrogen atons, e.g. 1, 2, 3, or 4 of the hydrogen

at 0”Flu%hﬁafe@d)?@%ﬁbll@{c&bbhylgfmﬁ@ iPh @fﬂa.g@%ﬁa%ﬁ tS‘raﬁbhed alkyl
uor met hoxycar bonyl , ‘trifl uoromet hoxycarbonyl

gropphaving freor gie 6x9e@@¢;@hy1 fo éragmmptomse &F fbwylaiﬁﬂ fa-Ca

pofreitd gl ey PRESEERrHior s Bl Rad B .

alklyWamr’@mmlm)anhm)n oh® op#id hydrbgen btdras & epldssd by a
atons (= O -C4 al kyl carbonyl am no), wherein_ one of
EAPORY@HHR FrauR eOrNHr)eNdhwbaray agle@gﬁ g @f Hif fesnaining

05 S4lC
BRI o, T2 80t £ 3L BRI R, Jo el =
R06# D41091,BURE THsHR2ANIGro6 ¢y lamiAd dfdu® B arifledropropionylamino.
Cl- C6- al kyl carbonylam no is a straight-chain or

br anchez} AkyiHio (geow@rnh@d/aw1fcc@mk9«|suﬁa@y|) EFHECCalalRyIsulfinyl
to 4 carbon ato (= fluorinated Cl

ar QW%a@'bﬂﬁV'W%' g @fpemwebarr gfeg &o §Fra'33hf @hé'ncfél’rtﬁ@ﬂdéﬂ%ﬁﬂ(w
o R 6l ey a8 PRSI BIIPhorkESSHH P0Bound

ogen a I'S r'epfaced b
(1] mepe(wﬁmd&ﬂrc)f the dnorua@nlelwa atsulfeuaatronu)(mr SJ(fO)tuh €ase of

AFaleuBionPas S rafese o ﬁ'gwaﬁﬁr?y'aresppawq'weas%ﬂvotgaﬁwhe
QFF%I @'ohp' F% RioRACcHE € > an¥ mclude m?t%lthl?”eth Ithio,

oproplon al so

pmpyﬁhloassomemyitrm leyidsrngfJWIQ E()«amr:ﬂﬂs @8 -Gd-Cylatiyl ull firyl
Rluige Rt Rty By SHnuG PEsmos oo ishisdvisding and o

R- tﬁﬁylgmﬂnﬁt E'Sfﬁmp%élfort ) élkz@uh@ﬁymﬁ@t@e nvéihﬂbuwrﬂﬂ

bound to the remainder o e nolecule via a sulf
atfwmwf@nylsp@pwlwlf@ayb issforopyl sytfanyl faneymn-botylsdnyh case

of al kyl sul fonyl, respectively), at any bond in the

al kyFlugrioated (Examllqetthfa)(almte@meaﬂ flugrinaies Cm@stajleylsulfanyl) is

Asg el Sestnsned afheiel SRt hia s barfiler 1 t
u%kmaw?ﬁéwﬁé#bm AWbastriyles! 08l 4 owaqarbfltﬁélhwaglen

i sopropyl sul'finyl, and but y1 sul Exanpl es

apnt aeg replacads @nﬂmorlnﬂ;a@a@ cmm@@d 'K:Of@d aIkyIsqulnyI |s a

oG Ehoif Rt sy RORR GRVRLEBY acoLBIRATRI DM LRTY ip¥bouiar
tced waebdr atomig) alretteiflat(Bagtldng, eu.fayB) 4ics alla)f the h¥drogen
strai ght-chain or branched al kylth| 0 group having from

atargs gre faplgnad by fiverine atogs. Fllorinated C4-Cs aIkyIsquonyI is a
straight-chain or branched alkylsulfonyl group having from 1 to 6, in particular 1

to 4 carbon atoms, wherein at least one, e.g. 1, 2, 3, 4 or all of the hydrogen

atoms are replaced by fluorine atoms.

C3-Cs Cycloalkyl is a cycloaliphatic radical having from 3 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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20 4 carbon atons, wherein at |east one, e.g. 1, 2, 3,
4 or all of the hydrogen atons are replaced by

wo baseniases at ons. Fl uori nated Cl1-C6 al kyl sul fi np¢T/EB2087/061231

strai ght-chain or branched2al kyl sul finyl group having
froml to 6, in particular 1 to 4 carbon atons,

Wiﬁétﬁ'yfbyébbb%@%k@\m%e e @4 @ycl@alk? Jis 4 &cictlibh&fic Fdifical having

? atons are rep aced uori e at ons.

trprm’ﬁ 4tCeatams, @aicalmmnronylL cyglobutybard il angiylaykiopropy!.
or branched al kyl sul fonyl group having from1l to 6, in

par t Fooriaated Cg-ﬁ)sztyckmb@rhlsm oyaloahgiatieiradiatl haasg frorre3 to6 C

?@8@&&&%@?3%0?99%9 g¥ tg@gv%@ %Fggﬁ? kYF ohgxﬁ wherein at

Ryt 6ati dhati 2 3 adbeal o%é'ﬁ%ré@é’rﬁb%nﬁ@aﬁa t‘épﬂ’é&rdsby a fluorine
such as cycl opropyl, cyclobutyl, cycl opentyl

8o Blesty s '”Fﬁé|u©m¢y@5lﬂ(9pyl 2dlupsatiyciapromyl, C@é and

@3?% E“%@?@P ir?@‘%‘r?;"?"@%‘?s%’ﬁY' é&?@ﬂ?[g&yc%pmpyl

béﬂﬂaﬂ@brdc?cl@bﬁipgﬂ arbrluoﬁo@yalbadtyu rQ fllb@rocﬁtclbb@ﬂyt iBdMuSrbeyclobutyl,
the cycl oal ké t adi cal, such
H

yei§pp@syrio w/@ QbeQMQGM‘@bLﬁﬁT/‘ E’bszltﬁlqunfyf@ytylzs
|
03/33j oapi aliéiﬁ(‘“:l 8}rP %lxcdéfll a@lﬂrl](g@uty f or‘ﬁlﬂtgé Féfg@dgp%&

$L292Ftra'fm<nwcyclmbmplyl cycl obutyl and 1-m et hyl
cycl opropyl . Fluorlnated C3-C6 cycloalkyl is a

cycl galGsphrbhy is adiicg@l uhadiungteldraiirdcdrboh rédishicieing 2, 3, 4, 5
such_as cycl opropyl cl obutyl, cycl opentyl and

ey e1CoRn$, . ghengi ﬁ")dt& %OP%%@thﬂepro@eQ 1-yl, Zg)rogenzz yl,
Flthl, 5 iy BUSE 9850 S HEJHEEEL 2SRy, i particutr,
Hyfl] Wetgyl;plkmeemyh sy, (Sbutaﬁﬂ-i/l 3- buteln 1-yl, metlhallyl 2- penten-1-yl,
2,2-difluoro 0 uor cl opro
et e gt %%5 oA elinf il Yhgr P2 en- 1y
uor ocycl ob 2- fluoroc cl obut yl ,
EWB?@%@UQ\;H”@W' & alisaloreRaterased hydrocarbon radical

fl
fl
sl B8 BOUEL M, LBl BBRBENL 41 112 39 or ot e

Bydrogeﬁlan@mecaye replatsd by@rﬂuohné &ohrsi udmaginy tflobraviryl,
- Co- Al is a sj ngséfunsat ur at ed hydrocar bon

?zaﬂﬁﬁoé%\f'nﬂa%?nféj-lozov'ﬁy' 4;3.8-lugroryopeRyloirs| dl@U@FO giPRgpenyl,
qzlf| r?@ﬁfﬁkgﬁﬂ;brﬂd%@lrkel propen-1-yl, 2-propen-2-yl,

prop-2-en-1-yl) and the Iike.

1- rreC?ﬁﬁ pr oy—“ﬂ-@a r(ﬁ?erréb %@égllﬂa&l r‘?d 55%&% ter'rﬁ) elbond and 2, 3,

4}35 hﬁﬁ 6 O-atohgpeny. Et-nh}inys” proparg;klir(er‘roﬂ;yﬁ-YILyl) 4 pm?piyan‘r-iyl,
rreth%/] but - 2- en- or -eth rop-2-en-1 K
21%)(” Aafl daneshybg: %H'tw@ﬁy}" geaty)-hyf yé) Dﬁélén drvaped the like.

hydr ocar bon radi cal having 2, 3, 4, 5 or 6 C atons,
whelCerN kmleneeagthy@lﬁ@qarb%.brlgzlglng, greupdayingal | 2,6¥, 4; Beor 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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hydrogen atons are replaced by a fluorine atons such
as in 1 -fluorovinyl, 20 2-fluorovinyl,

wQ@2@shkasoy ovi nyl , 3,3, 3-fl uoropropenyl, PCT/EP2007/061231

1,1-difluoro-2-propenyl, 29fluoro-2-propenyl and the
i ke. C2-C6-Al kynyl is a hydrocarbon radical having a

6r @[ﬂ 3 aﬂbﬁ?%xgggyfmd 0f 6-[3,2 3]6xaé.a96|yﬁ 3Cb<?t50[ﬂ’52 4R>x@d|azo|y| 2-or

- [ﬂ)&%j]thladlayolyhl 15H9I,£ Q]iimadgaﬁow %ﬂor @Mpiéaﬁﬁ)/radBmﬁI 3-or

FfbpoleRt il grofif i O, 84 PR3 . 2.
oaubmzaqt@mom tah@m‘ﬁtdﬂlﬂl-ﬁtétraz@t yl ene, and
, 3-propyl ene, 1,4-butyl ene t he I|ke Exanpl es of

5' OExﬁmﬁﬁﬂ!@@frf@ge@§b@fr@@6%ﬁs@tdr§f@o‘3§ﬂ 8- bP7liHEmbéred
3-, or 4-pyri - 5-pyrimdinyl, pyrazinyl,

sarb@pthqdwgajlazmﬁlﬂ cyctppe@tarm t1k @Mglppeatengoz Srcyclopenteno,

r.ol yl T - Qr - oI |, 3
F-HobperEad otiamieht. Y2 oftlaneiend, 2 HtEREh, o
5 - §}Qild5h@<1=,<h|oy|1 2-8ycloMexart , 35diByd 22 Bl ilclohdxa-# 3-dino,
Lim dazol yl, 2 VD 2008/ 046919 PCT/EP2007/ 061231 29

34- syqlqh%a:t] éxcaenngbﬁ;nyclqhexaﬂ 8-qiana Re-syslehgxailyd-dieno,

£:2-Gyciota FaigABH 03 onexdt Rldieng, cyploneptang, |

or2- Sydldhébtélhd) 0 achygitieplencs3 4>|cycl6h{3riieao4] Dhiyath-4 7| "
%@ odr 3H1,2,3-trjazol -4-yl, 2Htriazol-3-yl, 1
ptaﬁ'@noan bepzero GPG@.ZP zolyl and 1 H or

2Htetrazolyl. 5 Exanples of fused saturated or

unsakEyaRpas or fused Sﬁ*umi%ﬁbéﬂ%%turfﬂﬁﬁ oS cherrgyed
Eg%lr %Ilﬂﬁh?ggﬂﬁﬂgaliki cﬁ%&)rlg %%Frgféd | Qrnsatrated, aromatic

dpe eno,

dr ﬁemd)mbasxeeteroéyc?ﬂccrmglsoﬁgam@ES tharefo:e/mlcmldeﬁesed 5-or
% ohexa-1, 3-di e 2 3-cycl ohexa-1, 3-di e
E%térqa@”@t'icef%'calﬁ su Q@ﬁé'ﬂ'@i@ﬁ fi”%”% Qyéﬁ%o pyrazolo,

?m@aﬁdl%l q"?e%?rlé-zdﬁo 3))43%89), tr41917_3186|36¥§ic989§8fh19fb1<9| RPino,

cycl ohéxa- I eno, cycl oheptano
mymnqm qiwflplaemlo agd &soysd, GhepFemembered sgtvirathd i enano-

SiilaeS nbctoaudR igs Hiond ey EAD ikt £ elino oyregidino,

87«5@\}?’&?5% d??éz‘%il|ﬂ6Y|§§/r*a§0|rd|H@Sn{l@§zdllﬂ6' Wbézcﬁﬁﬂ)lno oxazolino,
conprise saturated or unsaturated, aromatic 15 or

A¥AZQAIdHTeR 1Z-@Xthexazlichns, isoxeazalin, l@@@:pll@l@or pigeEdBoe

R, 3fenae igtafpPBRG br‘?gﬁ"%ﬁngzwke

1 9R98) S0 e s b i RS o P erec i
EXamBRAI BPthiffheddfTadieal cdmphse, 7aﬂﬁﬂ#6mecﬂe%ﬂo%%e¢iﬂe6! 5- or
gPrggr_nbered 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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unsat urated heterocyclic rings di- and
t et rahydr of urano, pyrrolino, pyrrolidino, 20

wozappsaod i di no, pyrazolino, pyrazolidino, i mPewabPionn961231

i m dazol i di no, oxazolino, 3exazolidino,

2- oxo-oxazol i di no, isoxazolino, isoxazolidino,

8f 886H 8iheP and ireRr a3 P anfebRItMatidPs df'?h@é@\%}*ﬁﬂléé@referably
oxano, 1,4-dioxano and the like. If Ra and Rb f
oag@n‘ﬂaqupwmg\m&anm,gss-, 6- or 7-menbered ri ng,

exanples for this type of radical conprise, apart from

t he Above iddNlined, 5- or 25 6-nenbered heteroaromatic
radi cal s containing at |least one N atomas ring

menbRr! , amehmdhmanljenw of &g ebblurfénee/helepwdrfcd»m nhé group

rroldnl razolin-1 zolidin-1-yl
Py ool | noonsidting dhRaladan, &int. G i alB aiirimated Gr-Ca-dikyl
lid b
o eanol | GT G alko BRI R *P?ﬁa{ EIBAEEEa Tt halagen.

formul ae 1@4-Ck- ﬂ(}dmd]fmormbted/@r Catdlled, dsperRiallyrReglect@d from
R3, R4, m X6, X7, Y3, Y4,

Y5, and vshiﬂgg%mma@yﬁza%mgﬂw%eﬁt%s/ 046919

PCT/ ERP2007/ 061231 30 of each ot her and preferabl in
any Bonbl ngtnéprengent! M%SS%W%W‘%S?J?@H@@JEFHN eSF@Jbe

the ol | oWl iidiFanfiitoeh, IGN Nl CF Wg? d8geEae e eoialy

of its occurrenc consi's

of hal ogenfludtidatecdd)- @4€a4al|d§yﬂ anﬁINJ%arR nat mi‘tl(‘lltamahjgeyﬂ, ,
Cl- C4- al koxy and NRaRb, in particular selected from
hal ogén, i€halggen; kyl and fluorinated Cl-C4-al kyl,
especially selected from hal ogen, nethyl and
trifhporongbpyl; R2 is independently of its occurrence
sel ected from the group 10 consisting of hal ogen, ON,
Cl- G§- al ky, q) hal ogenated (especially fluorinated)
Cl- Co-al kyl "and NRaRb, in particular halogen; R3 is
haloen (51\98 1; nOor 1; 150 0 o0or 1; R4 is
hydrogen is N X2is CHor GR2, in particular

CH; RXB | SlS%‘&'d(r)cgge% R2, in particular CH,

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;

y5 is CH or C-R?, in particular CH;

\% is CH or C-R?, in particular CH.
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20 X4 is CHor CGRL, in particular CH X5 is CH or
CRl, in particular GRL; X6 is CHor CGR1L, in

w@asosiocadhar CH, X is CH or CGR1l, in particul peT/€P2007/061231

Y3 is CHor GR3, in particular CH 25 Y4 is N Y5 is
CHor GR3, in particular CH Y6 is CHor CGR3, in
part |f€plrlés?ént¢t4 amﬁg%é&%&w r%%ﬂeﬁ&éﬂﬁv 6P@ééﬁéthe31frdm

gresent are se|ected, independently of each

vcﬂr@genfqr&wchgauqybgreNPoR frssa aplupatesrs-NRERMeNYbersda

ARlsto AT, Sfba FoRERRERE:1 JF RA@RARS P HO BRI ¥Ra

pyrroldindiyl: 1-yl . 5 The invention relates in particular
to the conpounds of the following enbodinents 1A, 1 B

and 'lh@ln\}en%ontrélaié@ln%ﬁm@maﬂﬁ) Pk ddepdudsthE following
f or mul ae C, and to the stereoisoners,

@rrﬂ@@dugentarﬂdé( o1rB pméﬁbu egioctael spmpaiinsiszafdtie follawing formulae

587 Bl 6 40 L Eeeo SN &S, epelis afog Bhyg Btaidihy

ﬁﬂ&fatéﬁ?éﬁldwdﬁﬁ)rﬂﬁltsﬁﬁéré&ﬁf\%érm Ai R1aR§/ RO Ring! of(2 X3 x* x5
al 3 %) V\herelnmls ,nISOOF
én&(o sY0 Yr amd M%feehhﬁé@ﬁé@rﬁmmas mﬂ@@%@egq}mr@bnrsany

oﬁé o?‘ﬁl%u&% to™ éhgr‘?d RInSYShir id 0%9 18R is p%r 1 8% E)h? 0or 1.

e nonocyclic ring’of

o L R G0 o

el als"th&lsym(dg) tC?inAhe rhbndayche na% ofSorika Y1) @R bAly paft of the
NNX (1L A 15 In the enbodinent 1A, Ais preferably
ReMbering system and represents no chemical meaning by themselves):

-<=|-<

5
6

(1A)

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):

(1B)
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Preferred enbodinment 1 B (the synbol "C' in the
nmonocyclic ring of fornmula (1) are only part of the

woovbeudong system and represents no chem cal PEBRPIVG7/061231

by thenselves): Y3,0, Y4 C3¥5 H NNY-(R3)n (RO
HNC (RRYym20 N (1 B) WO 2008/ 046919 PCT/ EP2007/ 061231
32 Preferred enbodi nent 1C (the synbol "C' in the
monocyclic ring of formula (1) is only part of the

numb Féf@& t%Hn%Htﬁ F(E §>% oln‘éz"q n c r‘u of

by t errse ves 8

(oIrer)a Haist oy Ipartl (;/f tpe @Umhea;@gesyatmh mdoﬁpc&mptﬂmd shelfnlcal
anenElon i.nclude

Te@{ﬂnlr}é?z% ergseles)6- tri £ 1 uor onet hyl

-qui nol i n-4-yl)-urea;

1-Pyrazin-2-yl-3-(7-trifluoro

-qui nol i n-4-yl)-urea; 62: E}‘TR

1- Pyrazi n-2-yl - 3- ( 8- trlfluéN

-qui nolin-4-yl)-urea; 1Q

1-(2- thhyl QUIHO“Qﬁ 4- yPN—S Pyrazin-2-yl-urea; 1
-Pyrazi n- 2-yl - 3-qui n8yLi n- 4.yl - urea;

1- Pyrazin-2-yl -3-(2- uo oqﬁthyl

-qui nolin-4-yl)-urea

1- (6-Brono- qui nol i n-4- yI)N3 pyrazin-2-y(t@yea;, 1
-Pyridin-3-yl-3-quinolin-4-yl-urea; 15 1-Pyrid

i - 3PyHicetdrif-prefdrtatpéeiraples! of @ohiplundis f Yhe mveRsion include
1- Met hyl -1 -pyrazin-2-yl-3-(6-trifluoronethyl

- qui '1‘9* an“l A3 315 %"i\'luorometh umolln 4- ZI) urea;
1- Isoq nol i n= 1 -pyra2| - -y -ure

BRI R o
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;
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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20 1 -Pyrazin-2-yl-3-quinolin-5-yl-urea;
1-1soquinolin-5-yl-3-pyrazin-2-yl-urea,

wda20080¢91n0! i n- 4-yl - 3-pyrazi n-2-yl -urea; WO 20081/QEB911231

PCT/ EP2007/ 061231 33 and Bhke physiol ogically
tolerated acid addition salts thereof. Particularly

paaf 8hd &k SPﬂfi‘éTﬁlbgﬁ:aﬂ{/ tGlermed BeR sddifidiesalty@riésm al so
|

Pyra2|n 2 yl-3-(1, 2, 3,4-tetrahydro-acridin-9-yl)-urea
; 5 1 -Naphthal en-1 -yI-3-pyrazi n-2-yl - urea;

Pyr a?’bﬂ%u%r@?é%?éﬂ’%d éxéarﬁt)%s%ficgmddﬁ'nééﬂf 8 FRention also include

Pyrazine- oxyl1 ¢ ac
(2- gt 'noi--I-m'e; J zine car boxylic
aci gl?ll:g%aﬁ'ﬁ?o 0 (?2?/% é#gghycf[ﬂbaq% gfyy)swglaogl cally
tol er aci d tlons Its thereof. 10 Particularly
pr ef éﬁ\ﬁ%‘gm%@('ﬁ Wﬁ%oﬂh’(ﬁ% 2of the invention al so
include 1 - ra2|n 2-yl)-3-(pyridin-4-yl)urea 1

- (QuPieEine3- qarlyowlle@,ewngnomwﬂlam&e
1- (8- Fluoroquinolin-4-yl)-3-(pyrazin-2-yl)urea
1- ( 7Pywddgsrasirboxydicyacid @-eymdduindting -ylirasaides
1- (7-Bronoqui nolin-4-yl)-3-(pyrazin-2-yl)urea 1
- ( PyPytizme22ydarb@xy(i€ -acid isbhuimobndt yigimjidr)i nol i n- 4-yl ) ur
ea 1-(8-Methylquinolin-4-yl)-3-(pyrazin-2-yl)urea

1- ( Safidnkte playsivloylcatiytolblated apidrauditior?salts thieegof.
1- (6- Mor phol i nopyridin-2-yl)-3-(8-(trifluoronethyl)qui

noI i Paﬂrc)alérlyf[ﬂ@fe?fﬁbd examgles of compounds of the invention also include
1-(8- Iodqu|noI|n (pyrazin-2-yl)urea

1- (34 Sp& b0 Blr(%ﬂrld’hh ﬁ%,@gr azin-2-yl)urea

1- (6, uoroqu ol | 3- (pyra2|P 2-yl)urea

1-(8 2

1- Elﬂgb%ﬁhhﬁyl)ﬁf?@r% 23%' ‘é%?é'z.”n 2yy|);J L?;ia 25 i
7-

yi )‘Zuﬁﬁﬁvﬁm Uty S A3 s SubiE82 bCri ep2007/ 061231

34 a hysi ol o ated acid addition
sal t%cz? ﬁ?%(ﬁnfx ¥ @o%‘@@(ﬁéé@ TV)PF?@ present invention

can be_prepared by anal o
1-(7-Bromoquinolin-4-yl)-3- gpyrazm 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
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routine techniques, a skilled person is famliar wth.
In particular, the conpounds 5 of the fornula |I can

wheoopnepay ed according to the foll owi ng schemeBCT/EP2007/061231

wherein R, R2, R3, R4, m 3m, o, X2, X3, X4, X5' X6,
X7, Y3, Y4 and Y5 are as defined above: Schenme 1:
¥Y3.Yty5 HY(R3)n NN4H (R)o NH Y3iY Y5 (R)o ~N
0 _4 R\ 4 X5~(X2)m+ ~ NI X N3 X~_X7 NI_X m2 3 10 Th_e
am nsn&tr?@ﬁh)géjolﬁgb@aﬁ ?cﬂe@f?c'i t%ﬁfatéda?tid}ﬁ LSyl azide

2 (prepared eaction o e correspondi ng acyl

et e CFRSPOBR R e BleErP PhenRS Pof thtrbRarell Y dibbay o

routine tethrgques,ad skifled putsands famiiar edbt [nopartisulaarthe @dmpounds
in the presence of a sui tablt%ﬂsﬁol vent, such 15 as

out :
Pgih?é‘ﬁémki'@ INGaQ o REANRTPY GFRRAINGLIO thRdokQuipgissRemes, wherein

ug? | rpf ed o4 4t e ) Hafi
R GRIRG, REL P, 7 0PNE, R, XL BTG X oy g 1088l defined
abavesf or mati on (known as the Curtius rearrangenent)
are described in the followng articles: Journal of
Organic Chem stry, 1986, 51, 3007 & 5123; Journal of
Schamiecl:Chem stry, 1987, 52, 4875; Tetrahedron
Letters, 1984, 25, 3515; and 20 Organic Reactions,
1947, 3, 337. Disubstituted urea conpounds ogéwﬁes
general formula 1 can al so be prepared aécdfdi (R*a
route depicted in schene 2. Schene 2: WO 48919 "
PCT/ EP2007/ 061231 35 (33) A3y . Y5 +L|§J§R3 H, N~NY

1 N
O

1
R),  NH, vy . R), N
5&X4 3 2 s (R )n &X“

X N \%/(R )m + O \N,Y R X5 x \X3 )
6 2 3 +(R")
AN X7’ Nig X N Xe\ X7’ X m

3
1 2 3

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
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
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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)yn (RL) 4 NH2 Y3 Y4Y5 (R) HENO 4 X'X 3 (R2)"
Y11 6 )(5 X\ )(3 26 2 ~ NNG6 (R)m XX7 NX Or "C8

wo200siked1d 4 3 The amine 1 can be acyl ated byPCEER100D061231

with an isocyanate 4 to gieve disubstituted ureas of

general fornmula 3. The reaction is carried out in the

presence of a suitable solvent such as tol ugﬂ or

N, N- di net hyl f ormam de. The 5 reaction is usu \){

carried out at tenperatures of from20 - 120&

Di substituted urea conpounds of the generl_g | lsa 1
NCt

can al so be prepare ccordlng to a rout ed |n
sqhene 3. Schene 3: Y31 Y5 16 OH( H, N'
R HNH2 (RL) HN ﬁsws((gmcm 4x5
xg&xx x53>%)(\ Y X5 M) X3 | 1626'12
7'\h Xf?(Rz*)B M?(Il(R

Bx 10 The_gf ne 1 can be cg ve7|>
tr| éhl ofoacetami 8 5 by reaction withX tr'\I chI or oacet yl
chloriqle The reaction js carried out in theg presence
of a suitable solvent such as toluene or

N, N- Thaemfié flasarane deylaleteby @ﬁitlbﬁmntrﬁarumgbﬁate 4 to give
carried out at tenperatures of _from 20 - C. The

disubsiitgtasherens A’ gensral ormua e ThedeeeipruisiGarded aui nche
bRsBNYE of ' WthBble 4816&ht HiRASs oI &R A N-BIithfifGtmamide. 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
8
0 R, Ho /L§N,Y
(R1)o 1 4
\( , M (R HNJ\CCla VX Sy
Il
DV G e \\XHR)
XN y? \\X NN g
X N ) 6
R) (R),
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.



10

15

20

25

WO 2008/ 046919 PCT/ EP2007/ 061231 36 Am de anal ogs of
the general fornmula 8 can al so be prepared accordi ng

w0 0008@46900t € depicted in schenme 4. Schene 4: YB&iVEPMH7/061231

OHY .N\N ~ (R n (Ro3eH X4 3.0 y5 3 (R-)o0 O
X5\J( V' \ X3 Z T YY)\ (R4\ 5X X3 X~X7A NX (R2) m HZN
N'Y Xmidd &nhlogs ORée géné*a?fcﬁ'r’r%la 8 CHFI%@@b@Q*ébéI‘éd%(@FdlﬂQ to
7 can be converted to am de by reaction an am ne
agoule danieiad i saneme 4.or mat i on conditions famliar to
those skilled in the art. The reaction is carried out
in the presence of a suitable solvent such 10

:acet am de, N, N-di et hyl f ormam de or THF. The
reaction is usually carried out at tenperatures of
from20 - 120C. Coupling reagents such as HOBT or
carbonyl diim dazole are enployed. |If not indicat ed y4
ot herwi se, the above-described reactions are gener )
carried ogt in a solvent at tenperatures betweemro,dm Y6 "
taneratu e and the 15 boiling tenperature of t he N

o\

ent beyed. Alternatively, the activation ggy
whN\o#t i d required forythexe %I@tl on-£an be(RntJod ce
|Ni mg m cr owav \( )Jtu ng

e Keact gn"'m xtlg e ek
wkiche aSXbro t o,%e of value, in parti cgl ar IHI—(R
the ®asé of the reactions catal yzed by tréﬁ‘sk |
metal s7(wW th regard to rgactions wusing m crowaves,
see Tetrahedron 2001, 57, p. 9199 if. p. 9225 if. 8and
also, in 20 a general manner, "M crowaves in Organic
Synt hesi s", Andre Loupy (Ed.),

The carboxylic acid 7 can be converted to amide 8 by reaction an amine 6
using standard amide formation conditions familiar to those skilled in the art.
The reaction is carried out in the presence of a suitable solvent such
dimethylacetamide, N,N-dimethylformamide or THF. The reaction is usually
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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W ey-VCH 2002. The acid addition salts of conpounds |
are prepared in a customary nmanner by m xing the free

whame/owdoth a correspondi ng acid, where approprPel/gP1007/061231

solution in an organic solwent, for exanple a | ower
al cohol, such as nethanol, 25 ethanol or propanol, an
eiHeer a KEL6RR. 3SCHTBS BKbtorRs drr’ﬁéihgl eﬁ‘ghﬁétoﬁé &t &s @@fe‘PPé/dch as
WD 2008/ 046919 PCT/ EP2007/ 061231 37 ether, a ketone,
gthwhaeetattset one or nmethyl ethyl ketone, or an ester,
such as ethyl acetate. The conpounds of the formula I
accofl be egntpounide of thees Eammuilanl @edardimg(taride prédentiireentibe (and
ompounds of the fo lae 1 a,,1 an 1 c), | |
EREME opmpblfies REME Bfmbied: 14 th AN 4fy &b wdlfadtie
@t'éYécb@bﬁh@@ ahé brédithgé %h@cbt?@ldl’ogﬁl@@llyttb@h@@' d&d addition salts
hereof, are capabl e ulating'the activity on
tfﬂeye@fgere e&mbtesvé madwatingthe. actwrty paralyeogearsynthrase kinase 30.

P BRRROEE. Pk ot M b tad ira L RUiRGube T BRRBBIAGS of
fecloP@URRITES Slb Ahe 18], @drwigbagtik suetetﬁs@new ¢t$é bpbdrugs and
tolerated acid addition salts thereof, have

PRysigiogisally slerajed pcishaddition §%|é?g@\$r%<§fnhﬂ\é% an angg@ry activity on
i og TSRt AR YSnaL: thE Boh IS of HPRFRUIAT frose

rred, achi eve I on at
atmpr@lﬁenred iveimish alchlevp&rﬂelcwda arhibitiomab lowd sorndertttations. In
formu] a | are red, ich inhjbit glycogen.
bSrithlzE o hauSaing oYy e sreenisd. RhTONBIbIt glgragen

Q\yrﬁhﬁéé‘lentésétsrsaat' @té%l 8f1055R0) UMOP m@eﬁ&c(%gergu&azt ap|l%/?| of ICso

particularly preferably at a | eve
ard, 5nptMDI partmubdreyr rsfgrably at d level ofd€sd €892 gMd!l angdvbdst

Therefore t oun of . the formula | according to
Wz g‘é@‘iﬁ’ reveﬁQP‘g:ﬁ)oﬂﬂH%?lr prod rugs and thei rg
hsoI0|caI tol er ac:ld dition salts

E’sﬁflf I?@yGPFH%t ﬁto 6*?‘9 @r%’g@ tarcdig tadhe prese”t
ﬁt‘a‘%ﬁﬁ@r‘i'tﬁbf? dr&dru §%tn@9tﬂﬁ Eloﬁ) |6é?| I‘é?@teﬁ%d addjtion salts

ates ycog n synt activity.
sentisefnkibr Bte t{batmaentdnf:eerateds:atd:sseizbrts;usa@ptdylerm treatment with a

K-3(3 d whi ch h t ed )
Sy SOl ANC e neRaraindSe St A mergonec
agevd i a%"élstcautsgﬁg‘?fojbndrﬁt‘ét -3 a%ﬂtnw §4d Which thus can be

neur odegener ati ve di seases such as Al zHelmer's
teateasey swprplwdglttne onmpohedmmmmtom‘mla)f andver pnmaddltlon salt
ven Lon o usefu eat ment

Ok it BT BCUHE BelingeThanAike WiaHsR8 sHeh 35 Alzheimer's

leeﬁéé Qn a%@ﬂtcﬂ“@tﬁ’élbbtn%uﬁés Bf tHe' ﬂ*é%@ﬁﬁlﬁpéht‘imﬂéteeéléb useful for
denmentia, corticobasal degeneration, Pick's disease,

Hea@meﬁﬁf\oéh@utﬁwﬂdegemrab\e& digpases saethas P@éhﬁﬁ@n a disease,
tarb%lpléﬂtigg (e.g. frontotemporoparietal dementia, corticobasal degeneration,
Pick's disease, progressive supranuclear palsy) and other dementia including
vascular dementia; acute stroke and others traumatic injuries; cerebrovascular
accidents (e.g. age related macular degeneration); brain and spinal cord

trauma; peripheral neuropathies; retinopathies and glaucoma.

Within the meaning of the invention, a treatment also includes a preventive
treatment (prophylaxis), in particular as relapse prophylaxis or phase

prophylaxis, as well as the treatment of acute or chronic signs, symptoms
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30

vascul ar denenti a; acute stroke and others traumatic
injuries; cerebrovascular accidents (e.g. age rel ated

wonemaloawigegeneration); brain and spinal cord PCBERBD7/061231

peri pheral neuropathies; reginopathies and gl aucona.
30 Wthin the neaning of the invention, a treatnent
ah&er MHuHEasns THeEY8a &R cahltRAbMEhtldPSyPRbtshtically, for
in particular as relapse prophyl axis ozﬁf}ohase
prxaphle asihe, suppregsion @& symetamedt aembesffiegtas eveyra short

el R eSS O e R 20 b fongsterm reatment,for

bx@&apRreERIthiaane lentuxt 6nh atgidtehiampe anevabgal |y, for
exanpl e as the suppression of synptons. It can be

ef f eplith MeetorertEithe tie@trhest, theusé aetdfirkPtaomerinidifion of
mediumtermor can be a long-termtreatnent, for

theseqneovndshoitheferradatldxtolvgs a methad elvadhisemethada gy, efective

BBl o e el otnd s, RS L o gt 3 aREGREHES itn

bREPhyssutidan®id osterinant prisstio@tid @dministeréd &6 tHeviddividual to be
quantity of one or nore conpounds, as a rule . .
freptegl Rtefarably aceanawide Rar W'arp%hHFPe?@eQﬁ'ﬂ@a‘I)rOgH@t'Ve animal or

%18&%5{@?5% f@\métﬁ& sd ?Fr@af’rﬁéﬁt%%iéé’teﬁhgné W%/Ylicﬂuf@}m it is
0 be reated, preferably a nmammal, 1n particular a
wmﬁ dﬁ@fnm@heppndsl ootthg éndividoal caasre émddiémﬁéc@tao m&d@l

et her sych a trea nt is.indicated,. and in i C
P%?*@ﬁ%”ﬂeﬂtgg'%Boﬁ'ﬁkW%n%at@é?s HUP ERASIIE RTINS 9% SYTTRigMs and/or

L R P s o R ok LRE SRy
awinptomes aoder wdltimctioes arekether fadiersr i sks of
devel opi ng particular signs, synptons and/or

mal f At iute)she aiedtroénieis dffectenr sy mBandofaingld er régeated daily

treatment is effected by nmeans of single or repeated
BMIySUralinn, MYere AEPERElR Soae B o6 BltP gD Rbrer asitive

K J '
SOBoNALS Bhaciie rdbOiHia Eohiafing PRARRHIRT: Slcrfiq! saily dose
dbpreferablypireheatetit V. F toohdGbogr kg oflbodyvi€igiot, mythegcasie of oral

BSARE o r Lo 8oB  Si Eeo
PhretcriaPBEMirASPatichd M Qm%Mre@ttb% indFidUEP R b drdabedin
Individual to be treated. The invention also rel ates

to t o ' b for
P cafTai MGl A0 A% BBt f BB A0S
pampositibas far trdaiimgrarbmidngdugly prederablyea arvdmmlal,om particular a
onesti c ani mgl .. Thus he |igapds ar ust ril
e Eag RIOHCH e YAk Pb RO aBLue SabS. tRE Toands are
EQSBATTIrY 80iNbterdt BXhe 6Mh bF BharmPacEUTREFEBrhP84ti¥Nns which
acceptabl e excipient together with at | east one
comprise a pharmaceutically acceptable excipient together with at least one
compound according to the invention and, where appropriate, other active
compounds. These compositions can, for example, be administered orally,
rectally, transdermally, subcutaneously, intravenously, intramuscularly or

intranasally.

Examples of suitable pharmaceutical formulations are solid medicinal
forms, such as powders, granules, tablets, in particular film tablets, lozenges,
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compound according to the invention and, where
appropriate, other active conpounds. These

W@ o0p0sione ons can, for exanple, be adm ni ster eBCDERI0YP61231

rectally, transdermally, suobcutaneously,

i ntravenously, intranuscularly or intranasally. 30

EXeEs esachletss lé'ubﬁhbéaﬂ%ﬁ%ﬂl@@@ Wabsales| %dﬂb@hbm@eléflﬁ capsules
solid medicinal ~ forms, such as pomders granul es,
endiseftgelatin gansulesisappesitariesaas vagial Inedieigakiorme semisolid

airgon ey Sk N de Pham pBARAES, pe LR Begters. anc

arpYiguibmeditina dbimgalughias samsanse emusions sintpziHiqsarasil-in-
vagi nal nedicinal fornms, sem solid nedicinal forns,

Ya %wélqli‘ﬁn’élr'ﬁ%enstqr@aif%r exaRledelians, puestion Ryeparations and
I [

Bifof Brepe2liond eBR c/ethofs BT BfdtBbs; idfEnteSERa38 devices
ean aisodres used ﬁmgamm in ][$$er|rfg3|n he)(tars)iaecdrdh'igotosge nrmetambn olm

reparations an nu3|on arati ons, and eyedrops
e, sz Pospblehiodipe lBBiE s A KaasPERRS &l So be
used for admi njstering inhibitors according to th
i nvelthesnprodHcingdhe coapositionss tha @an%lg@dsoa@pqrglnggg the

r t

IrRAE8H R, 8bich il KA Ry tRER AR & il R jpjents. Excipients

can betsodnd seraisofid loonqmblynmexued; whictidemeds wehitles)eaaiers or
nore e |ents ients can be solid, semsolid
Blediyry %I ﬁa?cé'ﬁ’?élogn%ﬁln@h serve as vehicles, carriers
or mnmediumfor the active conpound. Suitable
exci pHbaRIS exeipients @ee listedtindhe presialistspedigigpbmeapgraphs. In

r t
38&9?5 g@'%sfﬁrrﬂr?rlgggﬁg %rg I%Ey pygg gq%rr‘ﬁ#lé&éféc?éplﬁer ﬁggtablelgarrlers or
custbnmay ﬁumuaw $usyarssdss sadit es glldanﬂs aettig agaits; emulsifying

wettin ents; enulsif and syspendi n ts; ,
74 SUPRRRTIVG SCHIR PERSEIVAHNGS: BRIHIAT Bap e NG Sh A
?Q?ﬁ‘t%sco& étﬁBﬂIl }é?é' EhRINIdi6S - st e% Cf mSthAbld: 8l ®rmers: odor

m f or mer’s; formers; or i ng agent’s; taste
o@skingeagestts; rtestercorhgelmtscmshrmhysiromblbmksnselvents solubilizers;
ilizers

euERiang Soéors AR cta e S G el s BliTary ammonium

Q@rﬁﬁB@UHG@ refafi i bh& %véﬁgttiﬁg%@e@ﬂé irB@ rAgRMaks fof dMtments,
materials for ol ntments, creams or oils; silicone

dQaMOn Qitss snl@pne@@rlngtlmspr@dlr@augtlws isgadrilkizers; sterilants;

SO oot AR bR SRR b T Kyp S FI0RFEs o

aRateg@esis or @cmlrig@npﬁ)pedamsngrm ayentsoppatifierdt tickeners;
t hi ckeners; waxes; plasticizers and white m neral

WRKeS; plastisizars andomhilmingral eilsy 4y @rmylaiigadn this regard is based
éﬁ%@k@ﬂahéﬁr@%@@@gg ﬁ’ﬁéd? "1bPELMPR irPERRIEH.P NLexikon der

Hilfsstoffe fur Pharmazie, Kosmetlk und angrenzende Gebiete [Encyclopedia of
auxiliary substances for pharmacy, cosmetics and related fields], 4™ edition,
Aulendorf: ECV-Editio-Kantor-Verlag, 1996.
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H | fsstoffe fur Pharmazie, Kosnetik and angrenzende
Cebi ete [ Encycl opedia of auxiliary substances for

w@basoeo®yy cosnetics and related fields], 4th edi/EPmN7/061231

Aul endorf: ECV-Editio-Kantaon-Verlag, 1996. WO

2008/ 046919 PCT/ EP2007/ 061231 40 The fol |l ow ng
exanpl es serve to explain the invention w thout
limting i t. The conpounds were either characterized

via ﬁ’ﬁé’ ekﬁmﬁ)g& %%_rgsg@égé%lrf e |H ﬁ’tron W|thout I|m|t|ng it.

d- chloro I nstrunment

ceolfe Wﬁaw@rs@hﬁpéﬁ asfe“rgeggﬁéehrotgﬁwwy
gd-aimethgisutibxifeloe atcrisoferyn bard 460 MHE 6ESD) MHDNOIR or

neltin int. The neti c nucl ear resonance spect r al
HHSHH Zgr%kﬂﬁ/ﬁ)vpr"égg? OV RESS EReHT APk HIgnesaligiecorded via

RFECERTR Pl gradeftln Cro Bt P ke ciTe) rfodith @S

omdegspandkingaifte nunber of hydrogen atons for a

particul ar functional type in the nolecule. The nature

of tMkRe mgﬁetlcamdemgesmermd éﬂq@tﬁacbtqperﬂles (NMR()aéfed to the
broad singlet (s doubl et

as singl et s)) . ,
ﬁfﬁ@@d?agéﬂ'ﬁﬁéﬁ @rgssgd ing warﬁﬁ eer rptII)on fﬁ%’%blmﬁl rﬁlaé*b/e@tr ea of the

B S Sy oo o PRV B o
fot,a gdrticdiar funttiohdl tyge.in ﬂrile mdfecul@ 3 he @adre24f the gHift, as

Ex I 1:
neg%r”@%%%ﬂ@tcw»ig iwc@t.epfawﬂalﬁéfaaybro@@i S1091eh(ss by ydaylet (d),
grd;%%s(?]’(%l}ﬂ éto@ t?'[)U |fi)get foqaaﬁlltﬁlg]@ I@ brog guartet %Sql#atet (quint.)

aid 5tulnplet {mpf pyrazi ne 2-carbonyl azide in 20 m of
toluene was stirred at 80C for 18 h. The solution was
all owed to cooled to RT and stirred for a further 16

h. The resulting solid precipitate was col |l ected by
Préddratib®Exa g 24 1) 7t gl geng mwh4dr156qi7lm620@qugm 23
oven a € soll un ny. e
MM@.(DNBOdG 400 MHz) 8 7.90 (m 2H), 8.14 (d,

1 H, 833 (m 2H), 8.47 (s, 1 H, 8.72 (s, 1 H),

Bxas . Myraio-229-3-62-trifluctorrpthyivBu (naitdi4+y | Hurea 334. 0
(M+H+, 100% . Exanple 2:

1- ( 6ABotutionoofi 360 ng-(4-4/1 innJol pef 4zintin@-2yirifluoesmnm&iBylquinoline

2008/ 046919 PCT/ EP2007/ 061231
and 235 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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41 Prepared by the nmethod described for Exanple 1.
Wiite solid. Anount 415 ng. Yield 89.7% 'H NWR

w@ Doy 400 MHz) 8 7.92 (g, 2H), 8.30 (d, 1r¢WEPRBNBI61231

(m 2H), 8.47 (s, 1 H), 8471 (d, 1 H), 9.19 (s, 1 H),
10.09 (br s, 2H); MS (APCI+) nmiz 344.0, 5 346.0

( '\/H"‘PredaQQ&@oy tﬁé@rﬁ&ih@d described for Example 1. White solid. Amount
1-Pvrazin-2-yl-3-(1,2,3,4-tetrahydro-acridin-9-yl )-ure
41Pmega¥ield 88 7%he net hod described for Exanple 1.

VWhite solid. Amount 92 ng. Yield 45.1 % 10 'H NWR

( DVBUI-tVIRA (DMIBEx-H5, 8400 BIHZ) 15 7. 924, 2HP®@.J0(d, 2Hj), 8 B786N, 2H),

_ 2 3.05 2 7. 50 i , . 7.65 1 :
ét@ds’(ﬁl H)ZE;_W (@(‘g]j) (999 (s, |_’|)H) &6@@ (pl;)s §I|:||)' MS(itAP%+{D@/z 344.0,
4 ﬁl +) mz 320.0 (M+rH+, 100% . Exanple 6:
? ?sogU|noI|n -3-pvrazin-2-yl-urea 15 Prepared by

t he net hod descrl bed for Exarrpl e 1. Wite solid.
Amount 242 ng. Yield 87.7% 'H NWR (DMSO d6, 400 MHz)

9.11 10. 09 (br : AP
( MHE e%@%’t}'{/ thg r’r@tgﬁépgsgrlbedz %)r Examp(le 1C\/V}%|te sgl d2 %\mount 92
e yha e 1-yl - 3-pvrazin-2-yl -urea Prepared by the

t hod described for Exanple 1. Wite solid. Anmount

70 TN B2 R P9y P8O o, 206 ¢, 20
8.05(n, OIZJH) 2t90 (t81|3 165 (()t11|=|)),,7 8030 26? 892?%519)0@19% 2H),

ﬂr@2)62(@53,12|(‘|MM$ (AP %m/Eiéa%)l (é/l*sﬁ 100
1-Pvrazin-2-yl-3-(8-trifluoronethyl-gui noI|n 4-yl)-ure

a WD 2008/ 046919 PCT/ EP2007/ 061231 42 Prepared by the
nmet hod described for Exanple 1. White solid. Anount
Edammpie 6Y1-d$abuidol B4 -\I-BoWverih EMAcudd, 400 MHz)

rotamers 8 7.83 (t, 1 H, 8.22 (d, 1 H, 8.30- 8.55

(m PHpar8d BY thd methbtl de8ci@¥ed fbr Ekarfiple 9. Whifsssolld. Wmount
9.14(s,,1|—9 10.24 (br s, 5 2H); M5 (APCl+) mz
344 mg.(Yigid:87 . 1%09) .

'H-NMR (DMSO-ds, 400 MHz) § 7.50 (t, 1H), 7.65 (t, 1H), 8.14 (dd, 2H),
8.30 (s, 1H), 8.40 (s, 1H), 9.04 (s, 1H), 9.08 (s, 1H), 9.11 (s, 1H), 10.09 (br s,
2H); MS (APCI+) 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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Exanpl e 9:
1-Pvrazin-2-yl-3-(7-trifluoronethvl-quinolin-4-yl)-ure

wa@2dsepated by the net hod described for Exanpl BCT/EP2007/061231

Wiite solid. Amount 660 ng2 Yield 84.1 % 10 'H NMR
(DMSO-d6, 400 MHz) 8 8.02 (d, 1 H), 8.34 (d, 2H),

8. 38pfeptied %th@ﬁeth@d%séﬁbedlfdﬁ)Exa% 81(Wh|ﬂe §8nd Amount
10. 24 (s, (A

344 ng.(Weleh44.8%0% . Exanpl e 10:

1- Pvrazin-2-yl-3-quinolin-4-yl-urea 15 Exanple 10 was

pr epaﬂWRy(mMSOFelg g7al1) Nldeﬁc)rroﬂaembré@ﬂ Examdll—la 822\/&1; i), 8.30-

6 Gh3He b7 ()59 @ FH0.{1 (saTh) O, 4 B T 1024 (ors,

?94) Méﬁbdﬂ)]g?/%'gsﬁ @ +i4d, (%)/?9 8. 34 (8101220(38 4115

, 10.44 (br s, 1 H); I\/B(APC|+) rriz 2661(M+H+
100% 20 Exanpl e 12: 1- (2 Met hyI

Zglol %F@gargg%tyéggs nﬂgqiljde ﬂgggltq%;)/@x?nmleMRV\%DwsmhdlA}qyount

660%&%&@8411479 8 15 (m 3H), 8. 32 (s, 2H), 8.42 (d
(s, 10.24 (s, 1 , 10.39 (br S,

" by Y %%PFAS? ?g% M %@%&9"1@ o #)Bsu%g m,

3HY\®.8008/ PP VLo RCHIHHPZ20%4/ @61R$110.93 tﬁf@ma{ eN/ISb ARG m/z
rremd Sescr?bed ?yﬁHéxarrp e( 1. 8\h|te éo lid. )Armuy )
884-0ny1+Hi. dI08%83. 7% ' H NMR (DMBO-d6, 400 MHz) 8 8.03

(d, 1 H, 819 (d, 1 H, 8.38 (m 3H), 8.67 (s, 1 H,
8.91 (d, 1 H), 9.17 (s, 1 H, 10.28 (br s, 1 H; M
(APCI+) mz 334.0 5 (M+H+, 100% . Exanple 15:

Exbsptaiil 001 Byrdzini2-A-Ppyuepiin42ylwirear ea Exanpl e 15 was
prepared by the nethod described for Exanple 1. Wiite

sol i BxafpIngd waébrepared I8y the/Pdeltod ddsevibed fankEdaenplkd1. White
' H- NMR ( DVBO- d6, 400 lvHég 8 2.62 (s, 3H), 7.52 (m 1

pplid. Amauntg8eimg) Yield 689P%d, 1 H), 8.15 (m 3H), 8 32

(s, 2H), 8.42 (d, 1 H, 9.09 (s, 1 H), 10.24 (s,

10. Sb-lﬂ(l\HVIRs(DMSH) -do, MO WlPtZ)) )7 . A2 £t, 280), 1.80NEHH), 801@/60[ 1H),

8.21 (d, 3H), 8.27 (d, 1H), 8.34 (s, 1H), 8.45 (s, 1H), 8.78 (d, 1H), 9.08 (s, 1H),
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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Exanpl e 17: 1-Pyrazin-2-yl-3-guinolin-8-yl-urea 15
Prepared by the nethod descri bed for Exanple 1. Wite

wae odosa4coferount 828 ng. Yield 90.0% 'H NVR ( DMSOERD7/061231

400 MHz) 8 7.61 (m 3H), 8428 (s, 1 H, 8.38 (s, 1 H,
8.40 (s, 1 H, 8.61 (d, 1 H, 897 (m 1 H, 9.06 (s,

1 H) predbréé &he%é’ﬂhodBésé@oé&for"ﬁxan@lé%. Wit $81fd. Amount
mz 266.1 (MH+, 100% . 20 Exanple 19:

857 srayu¥ialel 8 7%yl - 3- pvrazi n-2-yl -urea Prepared by the

nmet hod described for Exanple 1. White solid. Amount

815 Hé-NMRe|DIMSD-055400-HVINGR S(EOBCH d6H), 8000 (dHz)H)38 BS7(@n, 3H),

2 7.86 (d, 1 8.20 (d, 1 H, 25 8.30 (s, 1
b7 61 b 887 161306 o D e o b 1iE M &P Sibmapasa.
LS, 1009, 10.24 (br s, 1 H); M5 (APCl+) nmlz 266.2
f'\@mﬂ’,qoo@/@. Exanpl e 20:
1-1soqui nolin-5-yl-3-pvrazin-2-yl-urea WO 2008/ 046919
PCT/ EP2007/ 061231 44 Prepared by the method descri bed
9hCIETE) £ dio e Sobi S AT, (470 U, Yicld 85 1

L et (Buch oo B0 nahhod de S BLalS: shatbiet. white

PRI ROV A TR e AEeT o D

1- Pvriazinip2 35 QUi L r R t

et o IR IUSE fer B AR D025 30 257 6. Ry m. 1w,
283 (a0 1HYI &hd (A2 .34 8 B2 (st NV 4DMBCH R 9.6 (s, 18.24 (s, 1H),
7.63(mimy1 H),( 7.347]?(m (2 @1?‘?& Em,ggﬁg%(d,( )
10439 ( 8$4©HQ;§\ASJ(AHQI+BME%G-,1 M+, 1908@). (s, 1 H),

9.06 (s, 1 H, 9.98 (br s, 1 H, 10.12 (br s, 1 H; M
(APCl +) mz 266.2 (MtH+, 100% . Exanple 22:

1- Met hyl - 1- pyrazin-2-yl-3-(6-trifluoronethy-quinolin-4
Exanple ¢8: 1-Pyrdris@-yit3-quinofinB4@-urga( 0. 44 nmol ) of
1-pyrazin-2-yl-3-(6-trifluoronethyl -

qui nplepardd Yy )the hesthodxiesprited for Exadndlé 1nYVKits §Sidramhgunt

of sodiumhydride in 10 ml of dinethylformam de was

828 Medigld %t-,o?/‘br 10 min. Methyl iodide (93ng, O.65

mml) was added and the solution was allowed to reach
RT artdtNMRr (2 SChds, 400G MiHZ)&r7.66 (i, 3ie8.281(at 1idh 8,38 (s, 1H),

SACRMEF S\ %35 W7 §a91A7d 05 S AN, RBULR" 1H), 11.18 (br s,

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

7

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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20 di chl oronret hane and water. The organic | ayer was
washed 3 tines with water, concentrated in vacuo and

wo besowdoey i al purified by chromat ography. Wit ecEaP10d7/061231

Amount 32 ng. Yield 21.2% 44H NMR (CDC13, 400 MHz) 8
3.67 (s, 3H), 7.60 (s, 1 H, 7.91 (d, 1 H, 8.17 (d,
2H), Pgerﬂa?eél %“3« tl“rébmetﬁoa %e(sérlbéd fEDr Ex%n‘gi}e (1d Wr%té‘&olld\/ﬁmount
APCl +) anpl e :
@’mgazYlﬂleB&H%Z qw noI i n- 4 yI acet am de A soI ution of

200 ng (0.89 mml) of quinolin-4-yl-acetic acid

hydr BfHNMRl (:DMSQ}Idt; LEOQJIMH@ 8@69@ 891)n7h8I8)(doﬂ H) 798 (d, 1H),

arboyl _diimdazo

BisP0A b3 HupaoH (5 13935.6300ut KO RPHer HAIGH & 1H),
508001 § MBI AP BG LP ST R SR Tk, Yoy

stlrred at 800C for a further 9 h. The solution was
allomed to cool, concentrated in vacuo, and
' Ko .*'-1 hage_ and wat er. The
REUIBA, i t h vvater

conc rat vac nd t he |aI
ohr o igw He H?%%%F”*aed el Wyniealid Amount

§¥ Pﬁ@érﬁ@ Ay, Mz 265.1 (MrH+, 100% . Exanple 24:
azin-2 I/S 3-(pyridin-4-yl)urea 10 Prepared by

kﬁﬁuﬁ“@%ﬁfﬂ%@ﬁ HOSEIRTRR N Sl de Pcihpp ¢ 1)

8 :Qﬁ(d( I’rH)18 kﬂ) (881 I~3)3 85 gcl 1|1=|)) 85944@ ﬂm) QUB (s ﬂ-|§l© 9$(brs

1H|)i)10 ﬂ%(@m@dﬂ)) Mﬁ QAPQB@ nJl/Z(W (Mrbbcya 00%05 Exarrpl e
25 1-(Quinolin-4-yl)-3-(pvrazin-2-yl)urea Prepared by
t he nmet hod described for Exanple 1. Wite solid.
Amount 210 ng. Yield 57% 'H NVR (DVSO d6, 400 MHz) 8
Exé@p{erP211-Methvl- 7-8y(anin-2H)l-3-@-tri8udbmédthiAd)}quindin-&-BPurea
(d, 1 H, 840 (s, 1 H, 854 (d, 1 H, 894 (s, 1 H,

9. 06A(s»lutibntdf, 1435 (0b¢4 mmdl) bb 1-piRazliz-2(y+3-E-triflubhomdfbyl-
APCI+ mz 26 . Exarrgle 26: , o
quml"m“uﬂ) S9ERA {GKatble %ba@ %\m\k@-ﬁ 200} §f sqdium hydride in

10 ml of dimethylformamide was stirred at 0°C for 10 min. Methyl iodide (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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25 Prepared by the nethod described for Exanple 1.
Wiite solid. Arount 310 ng. Yield 92% W) 2008/ 046919

weOnsBR2O7/ 061231 46 ' H NVR (DMSO- d6, 400 MHQT/BP206061231

(m 2H), 8.02 (d, 1 H), 8.24 (m 2H), 8.48 (s, 1 H),
8.82 (d, 1 H, 9.07 (s, 1 H, 9.12 (s, 1 H, 10.26 (br

?bméth{/‘h‘@rrﬁlégnﬁ% e(ttF(T fcﬁ' 2 A i‘l)ﬁ.mlP@p{u%Eﬂe"()&%é @86-rAmol) in 2 ml
of pyridine v@si adﬂadrdrmpwlge czve(rpm AarK gliyed b8Pt ferraturther 9

RAThA Bolt8 s s ons o<iRefach g blo” 8 Prkfionge

Beﬁé’edrﬁdlcﬁlti}ométh%ﬁe(aig %{Sfé)r TI8@ 3fgdrtic Ial/fH)Mag \ﬂa%ds%tlmes
s, rs,

@jh 4/get(35 ,cogg:eritr%plc_lbnﬂ/gacg@ apmfb@ p)atﬁqlgl jleg t(mh,qxpmatography
WE?SB?@XH%% n},ﬁ.%ﬁ rﬂg Y %pvr azin-2-yl)urea Prepared

b le 1. Yell l'id.
arouiS BssPl 2R ﬁﬁ@ﬂ*@r G R (oNBO de, 400

I\/Hz)8718(m1H) 722(m1|—|),7.63(t,1|—|),

8.22 (d, 1 H), 8.27 (d, 1 H, 8.36 (s, 1 H), 8.46 (s,
. d, 1,|—g 9.09 (s, 1 H, 10.19 (br s, 1

-;!u‘_w P J ‘_u 4 _‘2‘; 266. 2 (I\/H'H'l'

100 20 Exa :
;%ren:arﬂd Dy 9 mtqu describecbias eenple JuVWote selid. meunt

I redoby the nethod described for Exanple 1
Bgsrﬁng&pﬁgﬁ %Q ’9- carbonyl azide. Wite solid. Anpunt

o ik i R0 g BB, i o, o0,
1 .

§1%2(1($H§ 1%‘28@ 1‘%)5(1@]2}§(ﬂ's 8( dég( é")‘rsl-é):'éi\ﬁl’@{ﬁ&% m/z

26?)%(Mﬁ7tar‘i}ﬁ]0%)30 (corrpar ative):

1- Phenyl - 3- (qui nol i n-4-yl )urea WD 2008/ 046919

PCT/ EP2007/ 061231 47 Prepared by the method descri bed

for Exanple 1 using phenyl | socyanat e. Wite solid.
B indli O (UABO d6, 400 MHz) 8

m 1H),
Prepared by the method descrlbed 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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7.75 (m 1 H), 7.98 (d, 1 H), 8.20 (d, 1 H, 8.72 (d,
1 H, 9.25 (br s, 2H; 5 MS (APCl+) nmiz 265.0 (M-H+,

wda 0e%h4e9Exanpl e 31: PCT/EP2007/061231

1- (8- Met hyl gui nol i n-4-yl)-36(pvrazin-2-yl)urea
Prepared by the nmethod described for Exanple 1. Wiite
I 1
280' qN]I_EPA)‘hWRUgDMS%Qt%? Ho M'H%_}% ﬂé%r(nm QH)F§ Wﬁg,(?ﬂ?rg%g@(m, 2H),
848 (s81B13 §.82 (d, Hl), 98023(!5 (141), 2.1 (s, 8H4)L31C(26 (dr $)1,H)31089 (br

%"?%Hizlé\g%éA?’ﬁ?mﬁag%@ﬁ)(wé-?*Ejggﬁe s, 2 M6 (APO4)

1- (8- Chl orogui nol i n-4-yl)-3-(pvrazin-2-yl)urea
Prepared by the method described for Exanple 1. Wiite
sol id. A;munt d200_ .Y (lal d 79% 2H-|NI\/R (DI\/SO d6é, 400

8. 34 (m 2H), 8.46 (s, 1 H, 888 (d, 1 H, 9.07 (s, 1
H , Peepared !bly tee methipd deecried far Exanple 11Y|ejlow|\®lld. Amount

+) 0 (M+rH+, 1009 Ex le 33:
ASGm%Y%%Ifé%pyrl(dl n- 2 yI ) - /() (8 ?{TIPI ?I uor onet hyl )gU|
in-4-yl)urea Pre % t hod descri hed f
Exanﬂ'l* é\ll\,jRuin)l}a{I@Qrde()ng,MHz) 788 (s 2H) 8.27 (d, 1H) 836 (s 1H),

B3R Th 1By N gvmn%wmmbvgoaﬁw&ww MS
(APCHH)m/Z3B9%0 (M+HIH 00%)50 (d, 1 H), 7.20 (d, 1 H),
7.62 (t, 1 H, 7.70 (t, 1 H), 8.20 (d, 1 H), 837(d
1H, 855 (d 1H, 887 (d 1H, 9.62 (s, 1 H,
10.13 (br s, 1 H): WD 2008/ 046919 PCT/ EP2007/ 061231

Eﬁa Iéé@Q- -Bibé Ehﬁrolm( pé)zo(ﬁQ- gpl e 34:

urea Prepared

%EE&@W&HW@*‘B@ g %@ﬂPaﬁ?ﬁo“é“ﬂ%ﬁé MeBsaReNApount
825 g Yield 86 8.24 (d, 1 H), 8.34 (m 2H), 8.42 (m
2H), 8.83 (d, 1 H), 9.10 (s, 1 H), 10.30 (br s, 2H);

IVS (AEKNMR (DRISERYe, 94(Id\mll=l|+z, S1008Ym, 191 Emmhe 18D; 7.63 (t, 1H),
- Br orr}tr)ng nol i n-4- é@ I-S»,W azi n- %ur ea
&2(ZP(¢r aki)n8.27yd) 1H), (&80 ! 84ﬁ(ﬁuﬁblé,§ 8ddniH).®.08 4s, 1H),
B9 (ores14) SRPAY B8t 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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in acetonitrile (3 nmL) and N-bronopsucci nam de was
added (201 ng, 1.13 mol). The resulting solution was

wohemBmdkoad 80C under microwave irradi ati on forPCBEP2007/061231

m ns. The cool ed solution was then partitioned between

NaHCC3 15 sol ution and di chl oronet hane. The organic

| ay eprefired BRaR8Hesthod H'e@érlbéd\/ﬁﬁ%aamélé It l%lﬁ@' pﬂ@ﬁyllsoc%/anate

concentrated'to give th roduct. Yellow solid

PitengplidyAseut $4H5 mgl- (OMBs0 d6, 400 MHz) 8 7.68

(t1H),781(t1H) 8.05 (m 2H), 8.27 (s, 1 H,

8. 33" m_;N'YIﬂR H%MSQD a4, 40ﬁ le-lit))87105(1)01(-t)r738 (EH)ZH)ZID a@egm, 1H),
+

%7(56(,% ik |7tﬁ§@gdﬁv)oi312@(@ 9?'9»%725%% @%5%5%2&9

Prepared by the method described for Exanple 1. Wite

sol i MS (lﬁfﬁéhﬂ m/Z@65R) (MyHe)l 10¥6% 25 ' H NMR ( DMSO- d6,

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

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

(APCI +) mz 302.0 (MrH+, 100% . WD 2008/ 046919

B&Amipie? 0 0:71-08- M hyI g tholir advpl)-S-@yrazin-2-yl)urea

1- (8- Bromogui nolin-4-yl)-3-(pvrazin-2-yl)urea Prepared

by t PrepERbl 0 tHE $esthbe dickeribdek ot @ndple YeMisive S6lld. mount

Ampunt 145 _ng. Yield 94% 'H NWR (DVSO d6, 400 MHz) 8

202gng.nyield i#9%.7. 22 (m 1 H), 7.63 (t, 1 H, 5 8.22

(d, 1H), 8.27 (d, 1 H, 835 (m 2H), 8.46 (s, 1 H,

8. 88'H-NMR HDMSM-de, 460 MHz)S, 7.6a ¢t, 2H)O7 B6((br, 1), 8197 (d 1H),

%@P%%%gﬁﬁsfﬁ% A8 i B 8788 21y g0.30 ors,

?par ed by the nethod descri bed for Exanple 1. Yell ow
'd Amount 320 ng. Yield 87% 'H NVR (DMSO d6, 400

3 0 8.42 , 1 )
5o d(A'ﬁéW%/élzge?)?g%ﬁ 1—3@0{3 (m 1 H§S 10, 5 (s,
1 H, 10.65 (s, 1 H), 11.40 (br s, 1 H; M5 (APCI+)
mz 266.3 (MrH+, 1009 . 15 Exanple 39: 1-(5-Chloro-1

Exa r‘nple,3£ ?g(ahloro)éu?no%n& vlS% pfvlrauZ?rr] ‘}”\ﬁsuﬁgg) gui nol i n- 4

murn ol

Prepared by the method described for Example 1. White solid. Amount
200 mg. Yield 79%.

'H-NMR (DMSO-ds, 400 MHz) § 7.70 (t, 2H), 8.00 (d, 1H), 8.20 (d, 1H),
8.34 (m, 2H), 8.46 (s, 1H), 8.88 (d, 1H), 9.07 (s, 1H), 10.22 (br s, 1H), 10.50 (br
s, TH);

MS (APCI+) m/z 300.0 (M+H"*, 100%).

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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Prepared by the nethod described for Exanple 1 using
4-chloro-1 H 1,2,3- triazol e-5-carbonyl azide and

WO 2qo80idoluor omet hyl ) qui nol i n-4-am ne. 20 M5 ( ARG/EP2007/261231

357.1 (M+H+, 100% . Exanpl @840 (conparative):

1- (Pyrazin-2-yl)-3-(guinolin-3-yl)urea Prepared by the
met hMSQAPUIdeQ'zﬂ%ﬁWFP" q0by,)Wite solid. Amount
392 ng. Yield 85% 25" H NWR (DI\/ISO d6, 400 MHz) 8 7.60
(m 2H), 7.93 (m 2H), 8.30 (s, 1 H, 8.36 (s, 1 H,
8.60(s 1H) 887(s 1H) 908(s 1 H, 9.77 (br
5 19. A ,

z 266.1

661231 50

; L%ﬁ% %Eﬁe %}ES %555@0 qd?qr%“ ”&ﬂ oY el ¥bya Ampunt

M25f ¢ egierN4By,.< 100 nl\/p and exhi bited good selectivity
against 5 nultiple kinase tar gets Met hods -

bi oc | (AR S t fror

t hei Ir]-?aw\ﬁﬁ @ to ﬁ%ﬁ%@l Eui man g‘&;co e%ws@l’nt ﬁZ’s%gAf (7, 2H),
Bid2a(ge,-3H ) 8t&8 () GBK; SRD (501 HZoBO (yl st2aH);

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

i NncCuREs gxp@pr ) WhAzIB . @W+B|3P%(M’°P) 10 M ATP, 0.01 25U
hGSK-3(3 (Upstate cell signaling soluti ons) and 1 M
substrate (biotin-YRRAAVPPSPSLSRHSSPHQ pS) EDEEE) i n

50 mM HEPES, 10 nM MgCl 2, 100 nmM Na3vO&4, 1 nmM DTT,

@xggé@%&ri-ﬁﬁ’-@rom%o%% ) 4419530 VBB | eé) for 30
R R S e %Wg&s%d

siambm‘wnéI(Bnq_qaéraﬂNFBraﬁimUatuaSmudé’m&lamﬂleae(lzm mg, 1.13
Fol | owi ng a wash step, 33P incorporation was

FFelL | FIcoisoHing ST aE herfed sp Lndppigrowave irradiation
'3‘?){ r'nﬁr{sag"h%rbo%%ﬁ‘&%tléﬁ Ga! tﬁﬁg ?@Ft c;ronbﬁﬁﬂet\fv/ezéﬁrl\i%chos

term ne 0Se-response curve
solutibe aodtdn(trﬂommahaeel ‘Be otgwmdlafybemetseparated dried

n rations in Gra hPad Prism 20 th - .
ATGSEN Rlerdd 3nt GonGener aa4a g G s RIREEC Ao solig gAmount
bos nﬁg?eh@dal?g% ty to nodul ate R-catenin-nodul at ed
gene Transcription in a LEF/ TCF(T-cell factor)

repor QiR [ISMITZAY 400 MRS § 7.68 (t, 1H), 7.81 (¢, 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%).



10

15

20

25

human neurobl astoma cells were transiently transfected
with 80 ng/well TOPFLASH plasm d (Upstate cell

wGet@sakdiong sol utions) containing two sets of 2BCT/EP®87/061231

copi es of the TCF binding gbte upstream of the
Thym di ne Kinase mnimal pronoter and firefly

Eugmf% 92&1 &Mo@ggmwnféf-ﬂ!&-@rdﬂirﬁh-ﬁ&r@gl vel |

p asm pstate ce Stgnal 1 ng sol utions)
cont pf g‘bprtﬁs %ERbE ReSkripe mﬂt%?ﬁplé G vidl B! S¥Bd SAkfunt
upstre hym di ne Kinase m nimal pronoter an
ﬂ45eﬂig y{letdcigﬂ% ase open reading frane. In addition all
cells were 30 transiently transfected with the 20
ng/ \AHHJNMRLS M S0-as oD MR Ben a3 (M&E@Oﬁfzmﬁﬁr%) 763 (t, 1H),
PCT/ EP2007/ 061231 51 cont ai ni ng t he herpes si lﬁj
Sid2usl, ﬂhlyn&; v e, Kidha&s35 fnoRbl) & 6ds,pﬂd)u8e%8 (bwWh)e9.09 (s, 1H),
q[a (?tse( gv 5@ of Renilla Luciferase expression.

Fans eCPIO di

ium was exchanged for serumfree

medi Ny! test ance and i ncubated
for gﬁ%&gﬂag?ﬁggggiﬂgfm$ﬁl’ﬁﬂg% ation was stopped and
quantified using the 5 Dual d o Luciferase Assay
(Pronega) as indicated and quantified on a Pherastar
reader Firefly Lu0|ferase act|V|ty was

N 6 D-aphthieidi my- YRS - raper wel | .
Subsequently, the normal i sed TCPFLASH response was

conpBrensred bytee nmrihad desedoguiRrExaMpledpdiedew satidsAmount
Sggﬁ%ﬂ \Féhﬁshfg‘{e-r(n:gxfﬁgfl Triafl gl gg?&eelhfhéong?)r(rialnﬁlsed

Hoeo TR MAN SEE-Ge AU b & 7 86 T TRl Bdadgnbhy 842 (s, 1H),
PR, %5836 Y, U8, POCH Gl Sk APy W Prso o

ActiyiM$ (ARCEEK/B26G GRM-ASH188%a)y 2 ++ 10 +++ 14
+++ +++ 9 +++ +++ 8 +++ +++ 12 ++ n.d. 21 ++ n.d.

6 ++ n.d.

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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20 ++ n.d. 19 ++ n.d. 1 ++ n.d. 5 ++ n.d. 7 + n.d.

15 + n.d. WO 2008/ 046919 PCT/ EP2007/ 061231 52 Exanple
W@ 20843 | C50 Cel lul ar Activity in GSK- 39 TOREL/AB07/061231

assay 16 + n.d. 22 + n.d. 5026 +++ 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.

NodicRLdFESPS: n-d. n.d. n.d. not determ ned; *
i?On'p(zggaaﬂa‘ve E%a%‘pl e GSK-39 IC50 : + > 10M

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)



5 ++ from100nMto 10M +++ <100 nM WO 2008/ 046919

PCT/ EP2007/ 061231 53 Cains: 1. A heterocyclic
w@oompowd of the general fornmula (1) Y3i'ty5 3rdr/EPI0o(/651231

RIN-N Y ~R1)0 AO 4 X5 X~5K3 2 61 +2 (R )m XX7 X1: X

(1), the stereoisoners, prodrugs and/or

@&Yt%!r%g)méﬁéﬂp)ésts‘i}hﬁre&t\ﬁr@sﬂﬁyrﬂ|oﬁﬁ’@| an'a@@ prémd@rité provide low to

hereof, wherein Ais selected fromthe group
mdgrgtp.lﬁ‘gelgpf aqzullanmfﬁrz@j_e epregsiRy] Transfection medium was

W%%K?We% éﬁgb éﬂ&kﬁ%ﬁa é‘@ﬁ] n&e&’ Lgéls'tghéé/ bndMubated

forQuimedt Wd@gr@@i(em&dmfcubmuéma/agrsmwpewarsd guangrieaf usihg the
Cl- C2-al kyl, 10 hal ogenated (preferably quorlnated)

@yﬂtﬁlcal—wferawséﬁﬁd oegs) ésdispipdRand graniiiiesl on a

5\% ne another are selected fromthe
Sﬁgﬁép%?conglblsa{ ngGgf H, Cl-C2-al kyl, hal ogenated

t e EeRrbotardfe sBME ke amafotiter KM E e gty per
ekl @ub%wm?t e r(dlfr%ﬂleé@mOPFLA@leéép@mﬁe Wwas I@Wnpared to the
nor e preferab é§H‘ and RA2 are |ndefendently of

BAGRHEsed sFe(PBE{— Wnﬁﬁéhgﬁﬁdﬁn@m EHT@: SPEGiti ﬁ&gnal The
Q%%l@l 15 ﬁé@g t('}Brn‘?éﬁfrf?aW%lo 6étﬁférebr{ﬁé%%}mgﬁ%éy ll'pFQ?JLASH and

i ndependent her sel ec
FOPRUASH s@ﬁals: (81§tmstda1lgosé ré€borSeXanes NereXBttes using

%erg&%ae Pltlgr%mthe group consisting of CH CR2 and N,

The results of the binding tests are given in the table below.

Example # GSK-3R ICs Cellular Activity in GSK-
313 TOPFLASH assay
2 +++ T
10 . +++
14 +++ +++
9 +++ +++
8 +++ +++
12 ++ n.d.
21 ++ n.d.
6 ++ n.d
20 ++ n.d.
19 ++ n.d.
1 ++ n.d
++ n.d.
+ n.d
15 + n.d.




X4, X5, X6 and X7 are independently of each other

selected fromthe
WON2008/084919 he provi so
X4, X5, X6, and X7 i

t hat at
s N, W822008/ 046919

group consisting of C, CH CRl and
| east one of X1, X2I/EKD)7/061231

PCT/ EP2007/ 061231 54 Y3, Y4, Y5 and Y6 are

ERgmpROgent Ty of eag
consisting of a C, CH

6- menbered ring C
part of the bridgin

I ted T
@S}(Cgsgch(? ecte r

and N result
br one of Y3, Y4, Y5
y bound bet ween its 1

PR r AGLIPHPIN GSK-

ng in a

3R MBFLASH assay

wo nei ghbour 5

atons resl@ ting in §
- Y6 = C then Y5 and )
6- menber €& ring C a

n 5-nmenbered ring C
Y6 cahn fnrnﬁfnnathar

ardwith Y5
wi-th-the 5-

oL
o

f used cycT|c r|ng h

0ithg 5- or  6-

rTTg TMEMERrS T et udi
conpri sing C-atons {

ng Y5 ang+go as Tim

is ring nenbers 10 of

n mhers and
i nstead of a

C-atom ri2rg nenber

can conta#n+0, 1, 2
hers heing i hdepende

ard.3

Nt | v

ot her sel?cted fr om

t he grou§+t0n3|st|n

n
3
ttuted

S, —where ;e fused
wth 1, or 3 resi(

IHg byblgﬂ#bd” UE
jues R3 i ndependent |

y ?Ltg of each

ot her hawgeng a neani
| nunber of residues |
or 4; m|3§the nunbg

ng as de¥#+ned bel ow
23 and is selected ff

nd i s the

nnﬁﬂ 1 2 3

or of resttiies R2 an

Jlnlds sel ect ed

fromoO; or—2 o
selected TromO0, 1,

s—the nuy@gl of—Tes

2, 3 20 or 4; R1,

s R —=and—Ts
are

I ndepende3at | y of eac

occurrence _sel ected

h ot her and | ndepen
fromthe group cons

dand.l y of each
st ng of NH2

NH C1- C6-Hl kyl , NRa

Rb, OH, —0++C1 C6- al

<a>a/ . Cl- C6-

hatoat ko haiugcu
C2-C4 25% kenyl , hj

\./J. \.A- cll I, \./O bl
hal ogenat eJ (preferab

%¥|ualky|,
| uori nat ed)

Cl-C4-al kpd, hal og
Cl3-C7- rvrlnalkvl

cnated (preferably f

1alnnpnatpd (nrpfpra

th‘I nat ed)

1Iv

fluori nat3@d) C2 C4- al kenyl o nyl | d.
S-St erbonyt{—St-or et b
40* + n.d.
30* + n.d.
38 n.d. n.d.
39 n.d. n.d.

n.d. not determined;

* Comparative Example

GSK-3B ICsp :

+ > 10uM

++ from 100nM to 10uM
+++ <100 nM
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radical Ar, which is selected fromthe group
consi sting of 30 phenyl and a 5- or 6-nenbered N or

w@E20dme0md19 het er oaromati ¢ radi cal, conprising 1pCi/EPIEEOG1231

atom as ring WO 2008/ 0469193 PCT/ EP2007/ 061231 55
menmber and 0, 1, 2 or 3 further heteroatons,

chiegendently selected fromO, S and N, as ring

menbers, wherein Ar is unsubstituted or carries one
or two radicals Ra; R2 is independently of its

CCUr si sting of
qr)fal o%g@ﬁ?&%@ﬁécmegﬁﬁsﬁﬁeﬂg?r%rgﬁfgtrrggIacggr ef erably
fluorinated) Cl-C6-alkyl, NRaRQ: or for m= 2 or 3
two of R2 at X2 and X3can foyifitodether a fused 5- or
6- menmbered aliphatic cygli CJQG;I swhi ch may contain 1
or 2 heteroatons as ri ng\rmerrbew’s selected fromthe
group 10 consisting of N, ggand S and which can be
substituted with ¥R)),2 orA3 t@®si dues R3 independently
of each ot her havi ngy g ani ng as defined above; Rla
i s independently o, eac otfﬁg(Rz nd i ndependently of
its occurrence selx&gt f1£>02mtﬂ*e group consisting of
hal ogen, 15 d - C6-al Kyl X C3- C6- cycl oal Ki)l ,

C - C6- al koxy, hal ogenated (preferably fluorinated)

a - %eaét&tséoisdmét@gﬁﬂﬂirags andpr phgbiojogiddiyaoienateddcid addition
C3- C6-cycl oal kyl, hal ogenated (preferably
f | uosaltfathemofcvherial koxy, NRaRb, 1-aziridinyl,

azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl,

mor pAol i n- 4- y| iseiected o iiep@iougi Gensisjing Cﬁ%%(@w N-C+-Cs-
group or an arQumat i - T ™ -C1-Ca-

het er oar omat i cgllkgfﬂ i“@%?‘oggh%ﬁﬁgéﬁg& %Bﬁﬁll{%rr 'géggr%ﬂa 1o(r:ﬁ" glskyl and
ring nenber angRQ/'RE, withoRa'3rfdRthadepbedetigasfeme another are

i ndependently selected fromO, S and N, as ri ncg
nenbers, wher eseple8fOMAhe oL sRAIESEE ot CeCasalkyl,

bt £t e DFBSERAER IRl R o8 Gr Gy e anc

sel ected from O, queferablg Y and Bx* Gideiekyently of one another are

G- G- al koxy aRECHEROEIRAbS 8 eraveisig ol T Cr-Cralkyl
halogenated (preferably fluorinated) C4-Co-alkyl, NH2and 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', and X? are independently of each other selected from the group
consisting of CH, CR? and N;

) & is selected from the group consisting of CH, CR?and N;

X* X% X8and X’  are independently of each other selected from the

group consisting of C, CH, CR" and N,

, with the proviso that at least one of X', X2, X3, X*, X®, X®, and X" is N;
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fluorinated) d -C4-al koxy; 30 Ra, Rb are independently
sel ected fromthe group consisting of H  Cl-C4-al kyl,

whadoegeras ed (preferably fluorinated) Cl-C4-al kgi/EPENT061231

Cl- C4-al koxy or may form tsegether with the nitrogen
WD 2008/ 046919 PCT/ EP2007/ 061231 56 atomto which

therg bpund.and Y& . Sare iRdeSndentl§ B @aeH otiter dE1&dted fidin the

unsat urated N-heterocyclic ring, which may 3carrﬁ\/I (A
further heteroat om sgoepteensistiognof BeC gebup R cangsiNgeswiting in a

of O, Sand N as a rj rx R4 | eq,sf 6
the group consisti ngé'ﬁ?erﬁpg%%-r&&sgr ég{{;ﬁegﬁéf@f{’,‘* dndf¥is
hal ogenat ed (pref er gdryof thedsridete Bould betvedrkitd tw@ nefyhbour
het erocyclic conmpound of the general fornula | 4

Y3iY.Y5S R3 | ,Y R Npt@mMg resulting)ip ap-rienaberedxngCyear with Y° =

61 (R XX7 X1: X (196 = i
and5 or) pmhysi ol ogi cgl z_t%%rniﬁéﬁgfgggggqm ?%qgh_éllg\%h the 5-

sal ts thereof, whereonb-Aembeedatiel o fusedtdyeligriogibaving 5- or
consi sting of CH2,

, N-Cl-C4- al kyl , .
N- hal ogenat ed( pr ef er%idl"8 m%ﬁ%rﬁiﬁéeﬁ‘im@:ﬂs@i‘ﬂaﬂ?? M3fd
CRAIRA 2 , with RA" RBhfRPL ahA¢BR{IMRY byatefnsoéberi?g members

anot her are selected fromthe group consisting o ,
Cl- C2-al kyl, 15 hal ogenstead qf@r @fatombing fmemrarcanesntain 0, 1,

Icﬁdgseﬁldglt | yNI(;|f2 22g2 Q%t ér%fgfc&%brljnﬁ rrr?)érlnb%rr]sdb% 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;

n is the number of residues R® and is selected from 0,1,2,3
or4;

m is the number of residues R? and is selected from 0,1o0r2;

o is the number of residues R' and is selected from 0,1,2,3
or4;

R', R®? are independently of each other and independently of each

occurrence selected from the group consisting of NHo,
NH-C4-Ce-alkyl, NR?R®, OH, =0, C;-Cs-alkoxy, , C1-Ce-
haloalkoxy, halogen, C1-Cs-alkyl, C3-C7-cycloalkyl, Co-Cs-
alkenyl, halogenated (preferably fluorinated) C1-Cs-alkyl,
halogenated (preferably fluorinated) Cs-Cr-cycloalkyl,
halogenated (preferably fluorinated) C»-Cy-alkenyl, formyl,
Cs-Ce-alkylcarbonyl, C-Cs-alkyl-NR?R" 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
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sel ected fromthe group consisting of H Cl-C2-alkyl,
hal ogenated (preferably fluorinated) Cl-C2-al kyl, NH2

wanahsQko1ni t h the proviso that at | east one of PRAEPENTI061231

RA2 is nethyl or 20 hal ogesated (preferably
fluorinated) methyl, nore preferably RAl1 and RA2 are

i ndependent |y glerfitd 400, "ER §i€8 QGRS Het&BatdrR§, iHHEPEhdently
consi sting of net h€/e|d and hal ogenated (preferably

fl uorinat ed) neelagled framiC@, $yandN,as firg gwineeersdwhetgin Ar is

th i i L | d N ) 146919
000 cone] k100, ' TR M RRR S
st f CH d X X5, X6 d X7
CoeBenaan: Ny SindSandsoy ot s o2ty andd Setetied o g group
i sti f X > 04,
D ependog: [y SandingSthardserhicNT  h-alkp, hgg%é(rgartgﬂﬁ

consi sting of @referatdy flamdnated) Ni1Gesalkyli NR°RA; @r form =2 or 3

part of the briveeptiS” aERRaT X S fohm Beelli Asri quor o
atoms resul ti ngehiberedalipidtRy @gtlitiring vhichimay tontdm +or 2

Y6 = Cthen Y5 and Y6 can formtogether with the 5 10
or 6-menber ed RetREpatomstagsiéng mprners selretedirpayths-grepp

6- ring nmenbers,|J ' [ :
and conpri si ngécés[zﬁ‘t,éﬁgéfgg’ q%ﬁgjr@ngﬁgﬁdﬁ 8?Hibﬁg®§§§{u§?d with 1,
a C-at om ring ZrenBeesidued R*Indepéhdemtly @f eatbmthérrttaving a
menbers bei ng inde@endent#_r{ﬁdof 15 each ot her sel ected

from the groupMEBREIYAS fefinsd APOVED and S, where the

fused,ring systemcan be substituted with 1

, 2003
resi Blics B3 | nédpasRRILaNyy Q5eash e anst nRgpeadenly of it

Iméggit ngngsog e%gﬁ&@%\?g%g%%@%mﬁ@ﬂﬁé@ypﬁéﬁ@@hga&f halogen,

nunber of resi QuSx-dylaGd-Gescyetdatikyl £0-Osaatkdky, halogenated

]9 [ oAr;w; O’m |130$ hggpr}gpe?’gtgly?‘lfuoﬁﬁgtle%g%ﬁ-gz-aligﬁl h|.91?ogse(re1l.21%eecdt (%(ljfeferably
fluorinated) Cs-Cs-cycloalkyl, halogenated (preferably
fluorinated) C4-Cs-alkoxy, NRR®, 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 selected from halogen,
cyano, C¢-Cs-alkyl, halogenated (preferably fluorinated)
C+-Cs-alkyl, C4-Cys-alkoxy and halogenated (preferably
fluorinated) C4-Cs-alkoxy;

R? R® are independently selected from the group consisting of H,
C+-Cs-alkyl, halogenated (preferably fluorinated) C4-C4-alkyl
and C4-Cs-alkoxy or may form, together with the nitrogen
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0 is the nunber of residues Rl and is selected from O,
1, 2, 3 or 4; 25 Rl, R3 are independently of each

wotdeni@nd | ndependently of each occurrence setEEP®A7/061231

fromthe group consisting a6 NH2, NH Cl-C6-al kyl,
NRaRb, OH, =0, C1-C6-al koxy, Cl1-C6- hal oal koxy,

hal ogen, Cl- CAagynk¥d whiebr tﬁ@ré%urﬁlﬁ'é@l 5- @& ¢AP-membered
al kenyl, fluorinated Cl-C4-al é@l f1uori nat ed

C3-C, - cycl oal kgaturaedfqrw@sahma heterogydiening, which may

;?(ragyalt icr adl c %)WH%@W?PI%&HO%@&%I ngm%%@%lgn

PCT/ EP2007/ 06188dsistirfy 6 ONStdiel Mragupriegisdrabémg of
phenyl and a 5- or 6- menber ed N or C bound

het erbar omat i cisrsagb&al fro‘?ﬁ’ﬂ@? ?Qbohs@t'hg(?ﬂ% CAtLBES and
ring nmenber and 0, 1, or 3 her het er oat ons,

i ndependent |y b@lbgen@@df(pfﬁfew,blssﬂwmaued)a§1ﬂsrﬂjkyl
menbers, 5 wherein Ar is unsubstituted or carries one
or two radicals Rla; R2 is independently of its

3ccy heteoecyshit sompaund ofthehgemeratformedmti sti ng of

hal ogen, CN, , d-C6-al kyl, fluorinated Cl-C6- alkyl,
NRaRb; 10 Rla is mdependently wf .each other and

i ndependently of its occurr _}fsg ted fromthe
group consisting of hal ogég J{ﬁ al"kyl ,

C3- C6-cycl oal kyl, d -C6- al kpxy, N¥ | uori nat ed

G -C6-al kyl, fl uorl(nb;t ed -cycl oal kyl, fluorinated
Cl- C6- al koxy, NRaR%u 1-a inyl, azetidin-1-yl,
pyrrolidin-1-yl j kn 1-yl, norpholin-4-yl and
honopi peri di n- 1- yI, sa (I@anoup or an aronmatic 5-
or 6-nmenbered C bodﬁ‘dx oaromatic radical
conprising 1 nitrogen atomas ring nme r and O, 1 2
or 3 further heteroatons independently selected f

0, Str@rﬁief@o'%{gn?rsmﬁr%%%ﬁﬁd/QMPé‘NépﬂP%'M)}P'eMeﬁrﬁP'q ﬁ@d't'on
het e al are, independently of each
the%Q%lrJﬁs %f;:%%?ééﬁ or substituted by 1, 2, 3 or 4

radigal s  sel e%(%‘i’eétéé?‘Fr’o'?«?h?eq&‘?yupcé’o%%tmgjof% N/ N-C-Co-

fluorinated Cl
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
Ra'and Ra? are independently of one another selected from
the group consisting of methyl and halogenated (preferably
fluorinated) methyl;

X' is N:

X? is selected from the group consisting of CH, CR? and N;
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al kyl, d -C4-al koxy and fluorinated C -C4-al koxy; Ra,
Rb are independently selected fromthe group

wa@oosiostoing of H, 25 O -C4-al kyl, fluorinat edPCT/EP2007/061231

Cl-4-al kyl and O -C4-al kosy or may form together
with the nitrogen atomto which there bound, a 4-,
5-, R° or 7-negheieded Hont Beegrodb ddh%@tngQifQﬁ—l and CR2

N-heterocycllc ring, which may carry 1 further

het eg® 6 | gt
L ROKTX KL B Y I et o

PCT/ EP2007/ 061231 5§roRp dopsisting of €& GH,0OR{ Bad dt;oup
consi sting of H Cl-C4-al kyl, and hal ogenat ed

(pre¥&rebhivy aidupt i naaredmdé‘pier@‘“emlquﬂeacﬁ otther selected from the
het er ocycl i ¢ conmpound of the, eneralaq’ (Errrul

claimed in claims 1 FPUP £ONGISENG0H BasR c?rﬂ? NF%WB”Q in a
o et es Y3, V4, Y5 @ithriborc dhg &; dr oft BV PPl Y4 i

compound of the general or mul a as claimed i claim

3, Wwherein at | eastpartobthetbbradgimg bouedbeﬁlveemltshoﬁoaerghbour
Y6 is N. 5. A heterocgyclic cp. ou\%fd,T_?eof t he ner | . 5
fornula | as clai med® H‘Scre§P F@"ﬂb% 9\€aﬂﬁw'thY =

the noieties Y3, Y5 vhd Crfhedl ¢® & ¥F ceR3orrh - toq‘éther with the 5-
het er ocycl i c conmpound of the general fornmula 3'.5

YY R- ~C (R3)n | Nor6-maraberedaing @5 fusedxgclic ring baving 5- or

“f 2-(R)m : X 10 b 06 St Br EQISSOIELS .
prodrugs and/ or phy;%' ')%ggﬁ(nc%ntf%/rgﬁ%(ﬁléfhg aggfg as ring

addi tion salts thergemberdangicontorisitl CFﬁorrB?as mBmbers
n, o, X, X2, X4, X5, X6, X7, Y3, Y4, Y5, and Y6 have

the same meaning, ur@rdastegdint A iory e menren g, 1, 20r 3
defined in any of clalifR,dohGiny mEidrs Beffy hieSthdently 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;

with the proviso that at least one of Y3, Y*, Y® and Y®is N;

n is the number of residues R® and is selected from 0,1,2,3
or4;

m is the number of residues R? and is selected from 0,1o0r2;

o is the number of residues R' and is selected from 0,1,2,3
or4;

R', R®? are independently of each other and independently of each

occurrence selected from the group consisting of NHo,
NH-C4-Ce-alkyl, NR?R®, OH, =0, C4-Cs-alkoxy, C1-Ce-
haloalkoxy, halogen, C1-Cs-alkyl, C3-C7-cycloalkyl, Co-Cs-
alkenyl, fluorinated C4-Cs-alkyl, fluorinated Cs-Cr-cycloalkyl,
fluorinated C,-Cs-alkenyl, formyl, C1-Cs-alkylcarbonyl, C-Ce-
alkyl-NR?R" and an aromatic radical Ar, which is selected
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15 7. A heterocyclic conpound of the general formula I
4 Y3iY ¥Y53), 41 C6 (R)n RNAM NY (R))O AO 4

W@2008/0465J{ R2) m X~X7 X1: X (1), the stereoi SONPCHEP2007/061231

prodrugs and/ or physiologieally tolerated acid
addition salts thereof, wherein A, Rl, R2, R3, R4, m

n, o, X, X2, 3m théqrédp codsistiiig o 8h8468518 6-membered
PCT/ EP2007/ 061231 6(9 8\2@ Y5, angd &?%ﬁ@e t he sane

meani ng, unl esN- ot Bebqunschetesaramasicsagicak comurisingd! nirogen

any one of cl aj 1t [eLRAAYS | .

het erocyclic c%@ﬁbﬂﬁ&'ggsﬁ?%@gﬁgﬂglpaﬁ’ ?Z)(::iufpghiaf&geteroatoms,
Y3.0Y.Y5 R N ihdbpaisddntly(sRledledfiond O, Sand NX3sZingstheniBers,
)m XX7 XJ: X 5 the stereoi somers, prodrugs and/or

. . . P .
physi ol ogi cal | YhewirAdiednslsiitigdior cariessene gr two radicals
t hereof, wheresm. A, RL, RZ R4 mO0O, X1, X2, X4, Xs X
Y3, >>>>5>>>'">>>>>>>>Y5 and Y6 have the

Gor L Boa i oy SOnEeRerieTh i iS ok e SoRMedom e group
is 0, 1, 2, 3 esnsstaof Rogér, GNESENTs-dliyl Malorgreited 09-Co-

9. A heterocyclic co und of the general fornula I
y alkyl, NRrE‘pR%; J

R is independently of each other and independently of its
occurrence selected from the group consisting of halogen,
C1-Cs-alkyl, C3-Cs-cycloalkyl, C1-Cg-alkoxy, fluorinated
C1-Ce-alkyl, fluorinated Cs-Cs-cycloalkyl, fluorinated C+-Ce-
alkoxy, NR2RP, 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
selected from halogen, cyano, C1-Cs-alkyl, fluorinated C1-Cy-
alkyl, C4-Cs-alkoxy and fluorinated C4-Cs-alkoxy;

R? R® are independently selected from the group consisting of H,
C1-Cg-alkyl, fluorinated C4-Cs-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;
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4 Y3.0Y.Y5 R NNys (R (R)0O A-O4 X5 X~ X3 2 61 (R
)m XX7 X1: X the stereoi soners, prod rugs and/ or

w@bysioadoogi cal |y tol erated acid addition sal t BCT/EP2007/061231

t hereof, wherein A, Rl, R35Rk4 n 0, X1, X2, X4, Xs X
Y3, >>>>>>>>>>>>>>>Y5 and Y6 have the

sanegAeani ng, YRERISePHBAR *bAgishey ©MH, &5-C.Lalkyl, and
defined in anylggne ofd)cr alfﬁgsﬁo% 8, I'\i'hgdr;el n ﬁ?l s%orsll an

R2 i s hal ogen.hdogenathd(predenpbly tuartabed)rc-o6-alkye

general formula I WO 2008/ 046919 PCT/ EP2007/ 061231 61

1)32{'3 Wh&&roéy(‘dﬂc\ée(’rlfpoﬁd(mme,gﬁNe#’&ﬂ)formlAa)KESZ:Iaimed(iRclaims 1or
X7 Xi -, X (I reoi.s r gl and{ or

hy A PR as et Es rae'@ﬁ ﬁ“., Yof a0d¥d

t hereof , wherein A,

45 X heterocyelic cmnpou@ ofihi OPeRAVRTIYA | 25 A S W@&dn@élm 3,

un! St R PSH SEvSbeh BInbRligy: Y2y ydghieds iy any one

of cl ai ms Rl Is selected from

dgbﬁgéjrggy%“% %&Mgcﬁm oftthe Y8R ornidia Yas Fhildd Aaim 4

wherein Y is N and the moieties Y3, Y® and Y® are CH or CR>.

6. A heterocyclic compound of the general formula |

32 | ~D
“+#— (R’
R ACE B
N N
\X AV
"'_(R)
X\ 7 X

X (),
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R', R R®, R, m, n, o, X", X2, X%, X5, X8, X, Y?,
Y%, Y%, and Y® have the same meaning, unless otherwise stated below,

as defined in any of claims 1 to 5, wherein X® is CH.

7. A heterocyclic compound of the general formula |

=
|>< = X

+H—(R"),
X\ 7 X! X
(1),

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R', R% R%, R*, m, n, o, X', X%, X3, X*, X%, X&, X',
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11. A heterocyclic conpound of the general formula | 4
3# Y53 CYR,s (RY)n NN(RL)O AO 45 x4\

WX3008/0404142 (R )m 10 X\ X7 X' ~X (1), the sterepdHFEPENT061231

prodrugs and/ or physiologieally tolerated acid
addition salts thereof, wherein A R2 > R3 > R 4, np

n, Xy Y& and3y® ke tKe. saffe méaning unéss otABAVIXE shaue below, as

the sane’ nean ng, unl ess otherwi se stated bel ow, as
def i defined in amyormef epings Aited, wheseind(” igibrein 15 o is
selected fromO, 1, 2, 3 or 4, X5 CHor CRL. Rl at

| east is |ocated at X5 and i ndependently of its

8cc dr hetreacycke cempednd b the genenabligymedmki sti ng of

hal ogen, C -C4-al kyl and hal ogenated Cl-C4-al kyl. WO
2008/ 046919 PCT/ EP2007/ 061231 6(2 ,}2 A heterocyclic
conpound of the general f or muY # 5Y 3 R~
CYY s (Rn (Rl)OAE XAJ\d'"A_(R%

\<\ Ny

x\ . -'—(R )
XX (1),
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R', R%, R*, m, o, X", X3, X3, X*, X3, X%, X7, Y?, Y*,
Y®, 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 |

0,
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R', R®, R%, n, o, X', X2, X3, X%, X, X, X', Y3, Y*,
Y®, and Y® have the same meaning, unless otherwise stated below, as

defined in any one of claims 1 to 8, wherein
m isOor1;

R? is halogen.

10. A heterocyclic compound of the general formula |
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3 Xs \X(R2)r" X~ X7 X1X (1), the stereoisoners,
prodrugs and/ or physiologically tolerated acid

w@odasbiom salts thereof, wherein R, R2, R3, PRIEKDN7/061231
X4, X5 X6, X7, Y3, Y4, Y5, ¢6and Y6 5 have the sane
meani ng, unless otherw se stated below, as defined in

any

one of clainse 1 to 11, V\,her\glnAls NH X is N

R4 is H 10 0 is O or 1; mlg%)o{réi'] nis O or 1.
kr al

13. A heterocyclic conpou&d\of tth

formula | 4

Y3# Y5 3 4 C6 (R)n R~NNYN(R1|\)O AO X4 3 Xs \X(R2) m
X~ X7 A XJ: X (1), (R1],5 the stgeoi soners, prodrugs

and/ or physi ol ogi caN vy toI fat@d acid addition salts

t hereof, wherein R R4, Y3, Y5 and Y6 have
the sane neaning, ,L)J(ﬂ| es ot.ﬁemﬁ se stated bel ow, as
defined in any one oA ClBi X1 (0 12, wherein WO

2008/ 046919 PCT/ EP2007 61>é31 63 Ais NH

11.

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R%, R%, R*, m, n, X', X%, X3, X*, X® X%, X7, Y3, Y4,
Y5, and Y® have the same meaning, unless otherwise stated below, as
defined in any one of claims 1 to 9, wherein

o is1;

R' is selected from the group consisting of H, halogen, C1-Cs-
alkyl and halogenated C4-Cs-alkyl.

A heterocyclic compound of the general formula |

v3#

R XN .
~ N

e

—I—(R
X\ 7

U2
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R% R%, R*, m, n, X', X%, X3, X*, X5, X', Y3, Y4, Y®,
and Y® have the same meaning, unless otherwise stated below, as defined
in any one of claims 1 to 10, wherein
o is selected from 0, 1, 2, 3 or 4,

x5 CHor CR".

R! at least is located at X>and independently of its occurrence
selected from the group consisting of halogen, C-Cs-alkyl and
halogenated C1-Cy-alkyl.
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Xl

is N X2, X3 is independently of each other CH or

CR2; Y4 is N 5 X4, X5, Xs, X are independently of
weaws/oatdher CH or CR; R4 is H o is 0 or 1; POI/EB2007/061231

or

1; nis 0 or 1. 10 14. 6A heterocyclic conmpound of

the general formula | 4 3iY~ Y5 YR ~CY , -+ts (R3)n

M N (R RyEic ford &n%bgﬁg@eﬁéré fofthuts (1) the

st'er eol soners, pro rugs

ysiologically

tol erated aC|d addition 15 s Lts t hereof, wherein R1,

R2, R3 have the sane neani ng’ omt ess t3hervvi se stated

bel ow, as defined in any: ond &r¥eTarn to 13,

wherein Ais NH, X is NN N X3 i s independently of

each other CH or CR2; 204 is N x4, x5, X6, x7 are

i ndependent |y of (Rach otAler OCH or CR: Y3, Y5 Y6 are
r\

i ndependently of e
0 or 1; 25 mi sX@.
PCT/ EP2007/ 06123 1X% 647

13.

otger, CH or CR3; R4 is H ois
: (Q 046919

OF
the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein R', R?, R%, X2, X3, X%, X5 X%, X', 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! is N;

R* is H;

o isOor1,;
is0or1,;

n isOor1.

A heterocyclic compound of the general formula |

4
3¢Y\ 5

Y
4 C "6 (R )n
R\\N x .Y
R, A’ko
4
X
X;k SO 2
+—R),
X\ 7 1% X

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

to 12, wherein
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nis 0 or 1. 15. A heterocyclic conpound of the
general formula |l 4 3# 5 YR-~Ys (RA)n' Y NN (R1)O

WA208/0469%9 x4 \ x3 2 x(R)m 12 X\x7 x1:x (l) BCT/EP2007/061231

stereoi somers, prod rugs assl/ or physiologically
tolerated acid addition salts thereof, wherein Ais
NH RL is jgngigpendently of its occurrence selected
from f he group 10 consisting of hal ogen, ON,

C1- 4" al kyis,Nff | uorinated Cl-C4-alkyl and G -C4-al

R e T S

Cl- 064 al ky.ls N:hal ogenat ed Cl1-C6-al kyl and NRaRb,

wher ej n sand Rb are sel ected, |ndependentl of 15
eac hXot)heP( Xr aie IRgapepRdentyrofeachatherH &y C
for sgtyr at ed 5- or 6-nenbered heterocycl e

sel ect ed from pi peridin- 1-yl, piperazin-1-yl,

nor psol i n- |¢Q/bra;nd pyrrolidin-1-yl; R3 is halogen; m
O or 1; 20 n or 1; o 0 or 1; R4 i s hydrogen; WO
2008M46916 QJ@TI EP2007/ 061231 65

n isOor1.

14. A heterocyclic compound of the general formula |

X\7

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein R', R%, R® have the same meaning, unless

otherwise stated below, as defined in any one of claims 1 to 13, wherein

A is NH;

X! is N;

X2, X® is independently of each other CH or CR?;

Y* is N;

X* X5, X8, X7 are independently of each other CH or CR";
Y3, Y5, Y® are independently of each other CH or CR?;
R* is H;

o isOor1;

m isOor1;
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X1 is N x2is CHor CR2; x3 is CHor CGCR2; X4 is
CHor CGCR; 5 X5is CHor CRl; X6is CHor CRL; X7

WO 20086919 C-R1; Y3 is CHor GR3; Y4 is N 1PCiVEPi097/061231

CHor CR3;, and Y6 is CH et CR3. 16. A heterocyclic
conmpound of the general fornmula |l Y3V .& Y4 Y5 R) 4
N NRYs RBisdBr)O A'1l1~ 04 X5 X~ X3 2 sl -(R)m
XX7~ X1, X (1) 15 selected fromthe foll ow ng
conpounds: 1-Pyrazin-2-yl-3-(6-trifluoronethyl

1qui Adhetgraryglig camggund of the general formula |
1-Pyrazin-2-yl-3-(7-trifluoronethyl

-qui nolin-4-yl)-urea
1-Pyrazin-2-yl-3-(8-trifluoronethyl

-qui nolin-4-yl)-urea

1-(2- Met hyl -qui nolin-4-yl)- SMr@zm 2-yl-urea 20 1
-Pyrazin-2-yl - 3-qui nol i n- 4- J\CI;LI:HEB_JAD 08/ 046919

PCT/ EP2007/ 061231 66 R\ o,

1- Pyrazin-2-yl-3-(2- tnfliﬁrorﬁathyl

-qui nolin-4-yl)-

1- (6- Brono- qui nol 1 Y2 4; yl
1- Met hyl - | - pyr azi
-qui nolin-4-yl)-urka
1- I soqui nol i n- 1- yK38ff

-S%yrazin 2-yl -urea
£®-trifluoromethyl
-|—(R)
X’iZln 2-yl -urea

(1)

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

A is NH;

R' is independently of its occurrence selected from the group
consisting of halogen, CN, C4-Cs-alkyl, fluorinated C4-Cs-alkyl and
C+-C4-alkoxy;

R? is independently of its occurrence selected from the group
consisting of halogen, CN, C4-Ce-alkyl, halogenated C4-Ce-alkyl
and NR°R®, wherein R? and R® are selected, independently of
each other, from hydrogen or C;-C4-alkyl or NR°R® forms a
saturated 5- or 6-membered heterocycle, selected from piperidin-
1-yl, piperazin-1-yl, morpholin-4-yl and pyrrolidin-1-yl;

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

R* is hydrogen:;
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5 1 -Pyrazin-2-yl-3-quinolin-8-yl-urea
1-1soquinolin-8-yl-3-pyrazin-2-yl-urea 1
w0 Bysaziom 2- yl - 3- qui nol i n-5-yl -urea PCT/EP2007/061231
1- I soqui nol i n-5-yl - 3- pyrazieésn- 2-yl - ur ea
1-Isoqui nolin-4-yl-3-pyrazin-2-yl-urea 10 1
Pyrx2|n 2sWi-3-(1, 2, 3,4-tetrahydro-acridin-9-yl)-urea
-(Pyrazin-2-yl)-3-(pyridin-4-yl)urea 1
(Cp nol i n; I ¢pyrazin-2-yl)urea
1- (SXFIuoH8§a¥ﬁ%F?ﬁ 4- yI) 3-(pyrazin-2-yl)urea
1- (7Xkodoqgkﬂql ﬁgyl) -(pyrazin-2-yl)urea 15
1-(7- BroanU|no |n 4-yl)-3-(pyrazin-2-yl)urea 1
(Py udln 2- Fﬁ (trifluoromethyl)quinolin-4-yl)ur
N@éﬁ? gﬁ ol i n-4-yl)-3-(pyrazin-2-yl)urea
(8 ghloro 24-yl)-3- (pyra2|n 2-yl)urea
(GXNbrpHéqﬁﬂ §iﬁh1n 2-yl)-3-(8-(trifluoronethyl)qui
olins4-yl)urea 20
8X} odoq&iGidior &-B i1 ) - 3- (pyr azi n-2-yl ) urea
ronoqui nol i n yl)-3-(pyrazin-2-yl)urea
GXE D'ﬂB&Bﬂ@ﬁ@Iﬁé]ln 4-yl)-3-(pyrazin-2-yl)urea
8- Br onoqui nol i n- 4 yl')-3-(pyrazin-2-yl)urea
1Y%- NapibtChtor @1-R°4- yl ) - 3- (pyrazi n-2-yl )urea 25
1-(5-Chloro-1
H 1, 943-trigatol -4-yl)-3-(7-(trifluoronethyl)quinolin-4
-yl )urea, WD 2008/ 046919 PCT/ EP2007/061231 67 the
st er gbi SONBIGH PR USISd and/ or physi ol ogical |y
tolerated acid addition salts thereof. 17. A
het ex/6cycl Qﬁpp Aad of the general formula I Y3i'tY5
3 4f(ce('lr?“e HOREINNY (R Do AO X4 3 X5.6, \XR2)m

I
1-
n
1-(
1-(
1-(
1-(
1-(

16. A heterocyclic compound of the general formula |

(R1) A 0]

O 4
szx\ ~x° 2
& (R,
AN 77 X1’—X

X (1)
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
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X-. XXJ: X5 () the stereoisoners, prodrugs
and/ or physiologically tolerated acid addition 2 R3

w@dooRlo46919 0, X1, X2, X4, X6, X7, salts thereoPCT/EP2007/061231

wherein A, Rl, R > Y3, Y4, ¢¢5, and Y6 have the sane
meani ng as defined in any one of clains 1 to 16, for

use _Glasre Uy ifflinad-vl 4 one
het eﬁﬁ%ﬁiﬁ? glorrpourﬁﬂdujog?r%t% E}hewgglnrglgl %/ c))_?ﬁrril al 4 Y3#

M3 31B@-:%é(ﬁ]og-&ibﬁlin-@y’f%gngaz(iﬁﬂ}l%rég X4 3 X6 A XR2) m

X~X7 e ste oners; prodrugs and/ or

physij al, adi,cal | oler i L Sal t's

Cner SYERYE TP R e R MR AER BRI furea,,
X3, X5, X6 " Y3, Y4 Y5, and Y6 have the sane
rreaniﬂﬁo%h%@rﬂ?¥J§§'9¥§35'H§/2'¥|ﬁléreéf 15 claims 1 to 16,
for preparatjion of a nedicanent for the treatnent of a
di seiéaé’@%@t?é}élf‘?"ﬂp@oﬁ'B'Q'Mléurteraeat ment with a compound

t hat nodul at es referably inhibits the activity of

gl ycbxjmtéww%yégkmaéi@-w-w@azooza/ 046919
PCT/ EP2007/ 061231 68 19. Use of at |east one
het et dtyyatine2-gledsooinadined-yl-ireageneral fornul a |
y3iY4~Y5 3) 41 _C~g-(Rn RNNY (R)O AO a
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
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,
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s x\ X3 X6 ~(R 2)m X~X7X x the stereoisoners,
prodrugs and/ or physiologically tolerated acid

wadasbitedm salts thereof, wherein A, Rl, R2, PBI/ER07/061231

m n, o, x1, X2, X3, X4, X%7 X6, X7, 5 Y3, Y4, Y5,

and Y6 have the sane neaning as defined in any one of

cl ai e s]teﬁéblsjeﬁnerfsobrdlfr@@@bﬁ&lo@'bh%loﬁ) I%/Qél%?étbdfa‘éfd addition
the treatment of di sease suscéptib

t r easanthevgath a conpound t hat i nhi bi ts the activity

of gl ycogen synthase ki nase 313, wherein said

heterocyclic conpound has an |1 C50 | evel for

il Ahi B hesesocyclic sompound gf {feogereralformakel 10 ki nase

311 of 1C80 < 1 pMdl. 20. A pharmaceutical conposition
conprising at | east one conmpound of the formula I
according to claiml wherein A, Rl, R2, R3, .R4, m n,

o, X, X2, X3, X4, X5, )C6, X7, V3, Y4, V51 and Y6

have the sane meani ng as defjI n,éd in any one of clains

1 to 16, the stereoisoners,Y r /or 15
physiologically toleratré_ a Addition"salts thereof,
optionally together wth 'at INeast one physiol ogically
acceptabl e carri Ff and/ oy aé(l liary substance. 21. A

met hod for treati'n g@ . iC di sorder susceptible to
treatnment with a ; 4 hat nodul at es gl ycogen

synt hase ki nase ?ib!L ac |V|—t—2y—¢Ri)d 20 net hod

conpri si ng admi ni ¥terifg, &h effective am)twt of at

| east one conmpound of the fornmula | according to claim

1 wherein A, R, R2, R3, R4, m n, o, X, X2X3 X4,
X5, X6, X7, Y3, Y4, V5, and V6 have the sane dq

as deteriaracisQagrse REOMRIE pARIRE POYSIS) 09608|WHelerated acid addition
st er egl ROFR 1apd/ g8 a2l Y3 y4 y5 w6 y7
t ol ergéed a(F:ébJ Wﬁg@ﬁgﬁﬁsé?zsﬂt thpe@fﬁ ?gxé ‘SX X5, X5 X X
subj e¥?, Y4 Yigend ¥fiereotthe REGE AbENNg)asIHEMEJ(iRENY @16 of

| SA/ EP WD 008/0 6919 PCT/ EP2007/061231 69 22. The

met ho®24Re 3818y 1758 2§ FMACICRHREPkI n t he nedi cal

di sorder is a neurodegenerative disorder.

e

18. Use of at least one heterocyclic compound of the general formula |

4
~\ 5

R\\ /l\C (R
/k
oy
"—(R)
X\ 7

(1)

the stereoisomers, prodrugs and/or physiologically tolerated acid addition
salts thereof, wherein A, R', R% R%, R%, m, n, o, X', X%, X3, X*, X%, X%,
X7, Y3, Y* Y5, and Y® have the same meaning as defined in any one of
claims 1 to 16, for preparation of a medicament for the treatment of a
disease susceptible to the treatment with a compound that modulates,

preferably inhibits the activity of glycogen synthase kinase 303.
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23. The use of at |east one conpound of the fornula I
according to claiml wherein AR R2Z R3 R4 mn, Q X1,

WOX200884080 X5 X6, X7 Y3, Y4, Y5, 6 and V6 havePCThEPDamNes1231

19.
preparation of a pharmaceutical conposition for the

20..

21.

treatnent with a conpou

meani ng as defined in any e8e of clains 1 to 16, the

‘st ereoi soners, . prodrugs and/ or physiol ogically

t Qiseraftat (Heastt‘drﬁ lesterdayelic comptand loé trepgenérat fdriveula |

treatnment of a nedical |N§or4de$r susceptible to

&: i)at es gl ycogen
synt hase ki nase 3R agi vi _Ytherei'n M0 the nedical
di sorder is a neurodeggtera'tll ve di sorder RECTI FI ED

SHEET (RULE 91?R1 I S/—\/E

=
x Tkx GoN
T

X .

M

the sterecisomers, prodrugs and/or physiologicanly tolerated acid addition.
' salts thereof, wherein A, R, R?, R®, R“ m, 'n,‘o, X', X3 X3, X4, X5, X6, X7,
Y2, Y4, Y5 and Y° have the same meaning as defined in any one of
claims 1 to 16, for [oreparatlon of a medicament for the treatment ofa
disease suscepﬂbte to the treatment wnth a compound that mhlblts the
activity of glycogen synthase kinase 3f2> Wherein said heterocyclic " .
, compound has an ICso level for unhlbatory activity on glycogen synthase
kinase 3R of ICso < 1 pMol ' '

A pharmaceutical composutnon compnsmg at Ieast one compound of the

~ formuta | according to claim 1 wherein A, R’, R?, R® R, m n, o, X', )3,
X3, X4, %8, X8, X7, Y3, Y4, Y&, and Y® have the same meaning as- defuned
in any one of claims 1 to 16, the stereossomers prodrugs and/or
physiclogically tolerated acud addltlon salts thereof optuonalﬂy together
with at least one physuoﬂogucally acceptable corruer and/or auxuluary ,
substance. “ o o

A method for treatmg a medlcal dlsorder susceptible to treatment wnth a
'compound that modulates glycogen synthase kinase 3R actuvnty, said
.method comprising admnnlstenng 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 X7, Y3, Y Y8, and Y have the same
meaning as defined in any one of ’claﬁms 1 to 16, the stéreotso'mers,
prodrugs and/or physiologically tolerated acid addition salts thereof, to a

- subject in need thereof,

RECTIFIED SHEET ((RULE @‘ﬂ)
‘ ISAVEP
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22.

23.

69

The method accordmg to claim 21, whereun the medical disorder is a

neurodegeneratlve disorder.

The use 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, X8, X7, Y3, Y4, Y5,
and Y® have the same meaning as defined in any one of claims 1 to 16,
the stereoisomers, prodrugs énd/or physioiogically tolerated.acid addition

salts thereof, for the preparatlon ofa pharmaoeutlcal composition for the
'treatment of a medical disorder susceptlble to treatment witha = -

compound that modulates glycogen synthase kinase 38 actuvnty, wherein
the medlcal dusorder is a neurodegeneratlve dusorder

HECTHFHED SHEET (RULE 91)
~ ISA/EP



