VD 2004/ 104003 PCT/ EP2004/ 005388 Novel pyri dopyrazines

and use thereof as Kinase nodul ators The |nvent|on

relates to kinase nodul ators of ‘the
pyrido[ 2, 3-b] pyrazine type and to the preparatlon and -

U8B &B@ﬁ?964§§ medi caments for the modylgt sﬁkdﬁ4/005388 _
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cel luyl ar: nal transductlon Over expr ion or

ofq ﬁéﬁ a
fundamental therapeutic aim. .
The phosphorylatlon of protelns is generally 1n1t1ated_
by - extracellular signals and represents a unlversal'
,mechanlsm for controlllng various cellular events such
as,.for example, metabolic processes; cell growth, cell

'migration; Cell differentiation, membrane transport and.

‘ apoptos1s Thelkinase_protein familyfis'responsible for
'-proteln phosphorylation. ‘These 1enzymes catalyse =

: transfer of phosphate to specific substrate proteins.

Based dn the substrate spec1f1c1ty, the kinases are

lelded into two maln classes, ‘the tyr031ne klnases and

~the serine/threonine klnasesr Both the  receptor

tyrosine kinases:'and ~ the .cytopiasmic tyrosine and

~serine/threonine  kinases are important proteins in

. cellular -  signal transduction. Overexpre8810n -or

degradation of these proteins plays an 1mportant part

~in disorders based on pathological cell proliferations.
- These include inter alia metabolic disorders, disorders

- of the connective tissue and of the blood vessels, and

malignant and benign onceoses. In tumour initiation and

development they frequentlyroccur as oricogens, i.e. as
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proliferations.. These include inter alia netabollc

"_ di sorders, di sorders. . of the connective tissue and of
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t he bl ood vessels;. and - nallgnant and beni gn oncoses.
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transductlon

‘_ijrldo[Z 3- b]pyra21ne derivatives = substituted in

p081t10n 6 or 7. are widely -used as pharmacologlcally

active compounds and  as - synthons in pharmaceutical

‘chemistry. ~ For  example, the  patent WO 99/17759
describes pyrido[2;3fb]pyrazines which have in position

6 inter alia alkyl-, arle-aﬁd héteraaryl¥Substitutéd.
-carbamates.'These compounds are intended to be ased‘to
modulate the 'functiOn _ofﬁiéerine;threonine prbtein -
kinases. ' R R

‘The patent - WO 04/005472 of White et al. describes

inter alia pyrido[2,3~b]pyrazines-which are carbamate-

substituted in position 6 and Which,'as antibacterial

- substances, inhibit the growth of bacteria. An

antitumour effect is not described. : _
Certain diphenylquinoxalines and -pyrido[2,3-b}-
pvrazines with  specific alkylpyrrolidine, alkyl~



substances, .inhibit the gromﬁh of bacteria. An

. antitunmour effect is not described. Certain

-di phenyl qui noxal i nes. and pyrido[ 2, 3-b] - pyra2|nes

wi th specific alkylpyrrolidine, alKyl piperidine or. .

al kyl sul phonam de radi cal s- gn-a phenyl ring, which

may additionally carry urea or carbamate substitutions
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:~39§4%§P§9g describes in one exanple the synthesis of a
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~ blpyrazine derlvatlve An antitumour effect is neither
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dlsclosed nor obv1ous

The synthesis of further derivatives éf_ 6-ethyl

' cerbamateﬁSubstituted ' pyrido[2,3-blpyrazine is
described in ‘a publication by R.D. Elliott (J. org.

‘Chem. 1968, 2393--2397). A blologlcal effect .0f these-

'compounds'is neither'deecrlbed nor ‘obvious.

The publication by C. Temple, Jr., J. Med. Chem. 1968,
' 1216-1218 describes the synthesis and investigation of
'_6—ethyl carbamate-substituted pyrido[2,3-blpyrazines as
__potential‘antimalarial agents. An antitumour effect is
__" neither disclosed nor obvious.

.35 .

"It has now been foUﬁd, surprisingly, -that novel

compounds- from the pyride[2,3-blpyrazine series which
are substituted in position 6 or 7 for example by urea,

thiourea, guanidine or amidine groups are suitable for
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lﬁ-found surprisingly, that novel conpounds from the

pyrido[ 2, 3-b] pyrazi he series which are substituted |n'”
position 6 or-7 for exanple by urea, thiourea,
guani di ne or ‘am-di ne groups are suitable for: produ0|ng

-medi canments for the nodul ati on of m:sdirected for
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NH-aIkyI cycloalkyl,R

A7 ShaE St uc Ingee °f”§réoaipa+ﬁwcé°geﬁfre§r{ e

(bwpyvaedkirle sdeies tde 1aié<ycjerre&®1calonnml$at1ur at ed and

_may consi st of 1 to 8 C atons, (V) unsubstituted or
- 'substituted aryl, where the aryI radical'nay'have.

one or nore |dent|caR4 I ] F,CLoBr, I
CF3, CN,. NH2, "NHal kyl Yy NPy cyehoal kyl , S
NH-heterocycIyI NH- ar yl ' aryl

pcyclyl,

in which the: substituents R1-R4 _havé 'fhe Vf¢ll0Wihg

meaning:

"_Ri and RZ may be:independentiy'df one‘énother{'

(i)'_hydrogen

"~ (ii) hydroxyl

~(1ii) halogen, such as, for example, chlorine or bromine

,(1v) alkyl, where ‘the.alkyl'radical is_satﬁrated'and
may consist of 1 to 8 C atoms,.' '

(v} unsubstituted'or substituted aryi, where the aryl

radical may have one or more' identical or
different F, Cl, Br, I, CFs, CN, NH,, NH-alkyl, NH-
cycloalkyl, - NH-heterocyclyl, NH-aryl, NH-hetero-
~aryl, NH—alkylwcycloaikyl; NH-alkyl-heterocyclyl,.
NH-alkyl-aryl, NH-alkyl-heteroaryl, 'NH—élkyl—NHz,
NH-alkyl-0H, N({alkyl),, _NHC(O)—alkyl,' 'NHC(O)—



- 'NH-al kyl-aryl, NH al kyl -het eroar y'i , . NHal kyl -

“NH-al kyl -OH, N (alkyl) 2, NHC (O -alkyl, NHC (O)’
-cycl oal kyl ,. NHC( 0).- het erocycl yl., . NHC( 0) - aryI

0-cycl oal kyl,. .0O-heterocyclyl, 0- aryl, 0 S aI kyl ,
S--aryl, S-heteroaryl, OH -OBF3, O-alkyl,

. NHS2- het erocycl yl ,  NHS02-aryl, NHSO2- het eroaryl,

| - NHSC2-c8icRylad &y, . NHIIR (@) Kydt beseyoryY) ,. NGRC (Shi aryl |

ﬁulHl&/lo) Nl oh¥ye: Nﬁlﬁgo?l w7 SRR, Y weor-

het er oadyiyl-Besibkypbrgyecl oNHS D2~ a(lkaillkyl hﬁ$©j—@1§mi]cyallkyl

(() c|6—1||2 ;‘yINH‘g;W &e€ gyg%#%?et &g%i ’@?“@10 %kﬁﬂetgﬂ*oaq:yl

- (0) NHNAESRya Ly

Ny ¢ NEEOky# kﬂe)\mm«wl ' NOz, SH,_

- C02-cygl-@ahkkyl , d02-~het eéoﬁa@éy&arQZ @ﬁg' OCF ‘O-alkyl,

C02- heteroaryl aIkyI cycloalky

 het er o&yEMFL Oaééiilal kyl -GrRAterasytiaiey| - he?e%&%yl o-

het er ogkytlero@BGBH, OSOZOQJamHy,l c@@%aqwloal kyl, o- alkyl—-
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-al kyl al@y(lepH,aryl O-C(C(IQ)H-(bl,etero@C}(IO,) -@QRK}L, CO2 OC(0) -

gtlzcl(oofl cPin %ggl pCt %&e%%%l ’llyl 56%}38)) A, oc (o) -

et o bEFERFPATELO Nk a0 (0) - syl Ak cchC'o(éJ opiLkyl-
~.cyclyl hete@&%b%ﬂ;@aryloso;;ﬁ(,o) th@ietaqrmryl Os@ic?icloalkyl

. C(O

15 (aryl) az,kya:-e@m (heosapany] BeterSamilyl . S9X0) (

NH al-kyl - het er 0- H- - al k »
ﬁ ar%?%r%m,ls(b) %chfay&m p%ﬁo;z lzet%%rxbo (NSOz- |

o, S sy Sl SCNE SRR AN cog cor
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cycl oalkyl he@@f@ﬁ%&f ¢l ylag a%i'k‘y‘if— g%t%%%lgﬂgi'- ' 30Co sralkyl-

substituénts have it

| the al Reteregyrdiiky COhat ey bryEy it , Cﬁzwlkyl heteroaryl
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_ C(O) -NH-, C(O)NH alkyl, C(O)NHucycloalkyl (O)NH—
' heterocyclyl, C(O)NH~ aryl, . C(O)NH~ heteroaryl,
C(O)NH-alkyl- cycloalkyl C(O)NH—alkyl—heterb—
cyclyl, - O)NH alkyl aryl _ C(O)NH—alkyl—
heteroaryl, (O)N(alkyl)z, C(O)N(cycldalkyl)z,
C(O)N(aryl),, -C(O)N(heteroaryl),, SO-alkyl, SO-.
e aryl, SOs-alkyl, . SO,—aryl,  SO;NHp,  SOsMH-alkyl,
_SC&NH—aryl,  SO;NH-heteroaryl,  SO,NH-alkyl-aryl,
' SOsH, S0,0-alkyl, SO0,0-aryl, S0,0-alkyl-aryl, alkyl,
~¢ycloalkyl; heterocyélyl, aryl or heteroaryl
HSubstituents, n éan'havé the value 1, 2 or 3,.and
the ';alkyl, cycloalkyl, heterocyclyl, naryl,
.hetéroaryl,_ alkyinycloalkyl,- alkyl-heterocyclyl,
'alkyl—aryl and alkyl-heteroaryl substituents may
in turn themselves be substituted, .

(vi) unsubstituted or substituted heteroaryl, where the
B heteroaryl radical may have one or more identical
or different F, Cl, Br, I, CFs, CN, NH;, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, ' NH-aryl, NH-



heteroaryl, al kyl - cycl oal kyl, al kyl - heterocycl yl
al kyl -aryl and -al kyl -heteroaryl. substituents may -in
turn -thensel ves be substituted, 35. vi) unsubstituted

~or substituted heteroaryl, where the heteroaryl

. radi cal may have one or noregidentical or different

F, d, Br,:1, CF3, CN, NH2, NH-aI kyl, - NHcycloalkyl.,
© NH hetﬁé@éyééwl NH afmhr-am |l1 EQ@éYk 1 . NH-alkyl- -
“ NH-al k cl oa NH- al ky: eroc C f '
NH- al k ? % 9@yc ;iﬁ i kyl heteroaryl
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NHC( 0) NHh&lEyDaMHJ, mmymmyl ba(awll«:yll\)lbh alkyl(oNH1 ky1,-

“ll:l-lc?lo;( %9&61’\'323#@1\%}6(@}_%(?@ aﬁkqveﬁocyﬂ%(l@ ‘NHC (0) -

NHC( 0) aayky| - hetbﬁi(bwwhewﬁ@:ﬂl,kyl OViCl(Gakeay kyl-aryl,

NHS02- C :
heterogg(?/f?épl\%l%gi IN%E%%?\@%%’Z al- ky al;y%!lkyl - NHSDz~ -
NHS02- avRypalkeR, SHSO3-BEkgrocBcayyl, N@-ﬂ@et‘@rE&FyINHSOT 3
10 C*'hé%@?@ar91§|ky| NHSE6CEQ§&K¥EI¥§}ary| ﬁhsoz—alkyl— .

het.er oar yl.-cycl oal kyl

~hete. rIB%g%??‘F‘ryb A Rasl Sy 1S~ ad]ﬁl]kyls‘ﬁétyéroacrr %eter@ryl

(0) aley], QKO oyt of kY1 0-0G6h1khe er coyetyL, o-'

(9 -aﬁ‘ﬁ%t‘ﬁﬂfmr;fer%séébqyl%glgﬁb(wi,osoz" O—-alkyl—-. |

cycl oahk‘ydero@@]th,eterQ}wl:ky/bamz alcy-la,l]@(}heteroaryl :
hetero al kyl - e
OP(0) @éﬂ%) %{I E& (02 %5) 109&?@1 86 I%J'gt tn%[t%%ro\éyclyl :

2H @ﬁﬁohww co %SQ ﬂwmoam hetoé'{@dy@ll}lqyl‘myl

C02- argt (0021 iq&@@éy&ariﬁ abgwga cy0d> J@MkleOZ 050;-
- .al kyl -hetero , 2a| yl -
| -hetero%Y?foagY ¥°R¥Fl¥iﬂ~kyl Os@z(éfyﬂdlﬂ 0502~

CyCIoahkyéroﬁfﬁlbﬁbhe&fﬂlky&#a& 1, dﬁ#&ﬂk@l -heteroaryl,

: | .Ngaogwkg 759 ogg'yc 5@91@{* %)Cﬂ' al %y AReedPry,

COzH, COg_alkyl Cngcycloalkyl ' COz heterocyclyl
COz-aryl, COz;-heteroaryl, CO;-alkyl- cycloalkyl, COz--
‘alkyl-heterocyclyl, = COz- alkyl aryl, = COp-alkyl-

heteroaryl, = C(O)-NH;,  C(O)NH-alkyl,  C(O)NH-
cycloalkyl, C(0)NH-heterocyclyl, C(O)NH-aryl;
.xC(O)NHQheteroaryl; = C(O)NH*alkyludyclbalkyl,
C(0)NH-alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
C(O)NH-alkyl-heteroaryl, = , C(O)N(alkyl)s, -
C{O)N{cycloalkyl),, o | C(O)N(aryl)a,

.C(O)N(heteroaryl),, SO;NH;, SO;NH-alkyl, SONH-aryl,
: SOQNH—heteroaryl' SOZNH alkyl-aryl, - SO3H, 50,0- '
alkyl, SOZO aryl 50,0-alkyl-aryl,  alkyl,
'_cycloalkyl heterocyclyl, : aryl or heteroaryl
substituents,  and the  alkyl,  cycloalkyl,
heterocyclyl, aryl and heteroaryl substituents may

in turn themselves be substituted,

(vii)  OR5, where R5 can be alkyl, cycloalkyl,
‘ heterocyclyl, : ~aryl, ' heteroéryl,
alkylcyclealkyl, alkylheterocyclyl, alkylaryi

or alkylheterocaryl, and the alkyl, cycloalkyl,



'.c(o) N al kyl .- heteroaryl . C (O) N(a| kyl)' 2, C(O) -

.}- N (cycloalkyl) 2, C(0) N (aryl) 2, ~C (0).

(heteroaryl) 2, SO02NH2i SO2NH - al kyl, SOZNH-aryI :
SO2NH- het eroaryl, S02NH al kyl --aryl, SO03H, S020 30

-~ al kyl', S020-aryl, 80204akaI7aLyL; al kyl , cycloalkyl
heterocyclyl aryI or heteroaryl substltuents and -

~the al kyl he@&%@ﬁ&tyi, heterocagyyl aryl” anﬂeteroaryl
heteroary%aﬁygstl uents may _{n_furn the

SVGTPFL RS, mﬁékglhstﬁsﬂcngﬁiky|aeiylary1'

subst’i t ut

~cycl oal kybr ah&yeh@tﬁebytylagﬂhsthQMQmmarykﬂh for their

._...10.:

al kyl cycl gal k et er Ikylaryr or
al kyl het ePd4 yli %%X?h% ‘%% ‘%:/'iﬁc‘? alkyl, .
“heterocyclyl, aryl, heteroaryl aIkyIcycIoaIkyL,

alkeyl

L e
'substlﬁuents can, F%r thei r~ part

teéﬁ@YC'%h 'kYé@rytanorkﬁikyéf§$ﬁIEZE¥tloalkyl,

substi t ut BeteBRBYCibre R6 can B&YAlkyl, cycl dalteyparyl,

iheter00bekalc§éY&alﬂfier0§ﬂk&lhe@éf¥b?¥§ Qalkﬁhkylaryl
al kyl het er ocycl

er.oar
and the aPRyF: kéf;}éﬁéswﬁrylhe@é%cw yPLRELy| S oalkyl,

hFLe{Oathetekﬁdy@yylpa|ky|aﬁ@Ky|hetea@@yC|y|heteroaryl
al kylary

their par?l€¥%g$%¥%g§%Y£8gg%h#ﬁggagé%égg%iyfNR7ﬁ§%ylaryl

~ Wwhere R7. oand1Rglbatgrondgpe sty vehteactamnt héor béeir

. hydrogen, PQLngy?g +8aggyé?$§$% .ngclyl . aryl,
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eterocyclyl_ alkylaryl
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'h@iﬁiocycﬂmmsarme&@d Bet erear b . cardl Kyhaysboabiyly of
.- -~al kyl het erocyc alkylaryl(f aIkth%FeroaryI
~ substituefitS" cd thekyr i) rhydro a

gen, f ycloalkyl,
__lheterocyclyl aryl, heteroaryl,- alkylcyclyl,'
”alkylheterocyclyl;_i - alkylaryl or
_aikylheterdaryl, and the alkyl, cycloalkyl,
‘heterocyclyl, = aryl " and hetercaryl,
alkyleycloalkyl, alkylheterdcYClyl, ‘alkylaryl
. or_alkylheterdaryl:substituéntszcan,'fof’their
' part;_in turn be substitutedi_ '
~or R7. and R8 are together cycloalkyl or-
'1heterocyclyl,_whefe cy¢loalky1 and héterocyclyl

can, for their part, in turn be substituted.

R3 and‘R4'cén, indepehdently of each other,_bé hydrogen

o “-or NROR10 w1th the prov1so that, when R3 = NROR10, R4 =
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where . R9 can be  hydrogen, _‘alkyl, _ cycloalkyl,
héterocyclYl, : aryl,-_"heteroaryl, ~alkylcycloalkyl,
alkylhetérocyclyl,_ alkylatyl or alkylheteroaryl, and

.~ the alkyl, cycloalkyl, heterocyclyl, aryl and
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heteroaryl, alkylcycloalkyl, . alkylheterocyclyl,
alkylaryl or alkylheteroaryl substituents can, for

} their'part, in turn be substituted,
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part, in turn be substituted, or R7 and RS are

toget her cycloal kyl or heterocyclyl, mhere cycloalkyl
and heterocyclyl - can, for their part, in.turn.be
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other, be hydrogen .or NRAR3O_wi th the proviso. that
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_heterocyclyl NH-alkyl-aryl, NH- alkyl heteroaryl
_ N{alkyl)s, NHC (O) —alkyl, NHC(O) —-cycloalkyl, NHC(O)
" heterocyclyl,  NHC(0)-aryl, -NHC(O)—h__et_eroaryl,_'- |
NHC (0} -alkyl-aryl,. NHC_(O)_—allel—heterc'Ja-i’_Yl,. NHSO,- -
- alkyl, NHSOz—CQCIOaikyl; NHSOtheterocyciyii NHSOZ—
aryl, NHSO;-heteroaryl, NHSO,—alkyl-aryl, - NHSOQF
alkyl-heteroaryl, NOzg.SH, s-alkyl, S-cycloalkyl,
S-heterocyclyl, S-aryl, S—heteroafyl, OH, OCFs,
.O—alkyl,i - O-cycloalkyl, -'~O-heterobycly1, ~ O=-arvyi,
'O—heteroaryl, O-alkyl- cycloalkyl O- alkyl— '
heterocyclyl; . O-alkyl- aryl O- alkyl heteroaryl '
0C(0)-alkyl, OC(Ochycloélkyl, OC(O) hete:ocyclyl
':OC(O)—aryl, OC(0)-heterocaryl, . _OC(Q)—alkyl—aryl,
0C (0)-alkyl-heteroaryl, OSOsH, 0SOp-alkyl, = OSO,-
cycloalkyl, 080;-heterocyclyl, 080;-aryl, 080;~
heteroaryl, 0SO;-alkyl-aryl, 0SO;-alkyl-heteroaryl,
OP (0) (OH)», C(0)-alkyl, C(O) -aryl, C(0) -heteroaryl,
'CozH .CO,- alkyl COz-cycloalkyl, CO,- heterocyclyl
COz-arvyl, COz—heteroaryl COz-alkyl~ cycloalkyl COz-
alkyl- heterocyclyl, COp-alkyl-aryl, COz-alkyl-
‘heteroaryl, C(0) -NHa, C(O)NH-alkyl,  C(O)}NH-
cycloalkyl, C(O)NH-heterocyclyl,  C(O)NH-aryl,

C(O)NH—heteroaryl, C({O}NH-alkyl~-cycloalkyl,
C(O)NH-alkyl-heterocyclyl, - C(0)NH-alkyl-aryl,
C(0)NH-alkyl-heteroaryl,  c(0)N(alkyl)s,
C{0O)N(cycloalkyl),, _ C{O)N(aryl),,

C(O)N(heteroaryl);, SO-alkyl, SO-aryl, S80;-alkyl,
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het erocycl yl; 0-al kyl-aryl, O- aIkyI heteroaryl
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5020- apyl; SO%%s@):zkHétéfaéryfyC' fakkYlaifeterpcyclylso, -

aryl or.heferoar substituents, -(1i1) _unsubst’ tuted

Cor subétlﬂ{ﬁ’&t‘gatéyﬁﬁéﬂ-kyl Ofier e Mrétdi¥dar yl O~ CYCloalkyl
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(0) -akkyleadkyl, NH@OQGheteabbyblyﬁetémuaryb;ymHS&ZfO)—

al kyl ¢l oal ky KHS ycI yl, 2- _
| aryl, Rl%:ggg%ﬁ efoar yl bcl\(l}ggo%%m{]kyl - r&yl N “alkyl-
5 _aI kyI heterearyl, O95®Hal kydS0L-adyctloal k9$02 cycloalkyl,

080;-heterocyclyl, 0502 aryl, 080;- heteroaryl 0S0;=
alkyl aryl, B 0802 alkyl-heterocaryl, OP(O)(OH)Z,

_ COzH - COz-alkyl, Coé?dycloalkyl . COz- heterocyclyl
. COgmaryl, COg—heteroaryl, CO,~alkylcycloalkyl, ~ CO-
_ alkyl hetero -cyclyl, COzmalkyl—aryl,- COzx-alkyl~-

_heteroaryl, ~ C(0)-NH;,  C(O)NH-aryl, - C{O)NH~
"_cycloalkyl, - C(O)NH—hetérocyclYl,. C(O)NH—aryl,
C(O)NH-heteroaryl, -~ -  C(O)NH-alkyl-cycloalkyl,
C{0)NH-alkyl-heterocyclyl, ' C(0)NH-alkyl-aryl,
C(0)NH-alkyl-heteroaryl, C(O)N(alkyl)a,
'C(O)N(cycloalkyl)g, ’ " C{O N(aryl)z,

C(O)N(heteroaryl)z, alkyl or aryl substltuents,

{iv) unsubstituted or'zsubstituted heterocyclyl, where
the heterocyclyl radical may have .one or more
identical or diﬁferent OH, O-alkyl, O—aryl,_NHw



O-heterocyclyl, O-aryl, O-heteroaryl, Oal kyI aryl
O--al kyl -heteroaryl, 'OC (O --alkyl; OC (O .
~cycl oal kyl, OC(O heterocyclyl, OCXO) aryl, OC(O)

~identical or different F, d, Br, I, NH2, N al kyl,.~

NH- cycl oal kyl , NH heterocycl 36 NH-aryl , NH t he

.-cycloalkyl rad|cal may have one or nore 20 heteroaryl
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NH- het ev8ay¥h, - BHE @)L kK- ar k) - cyar@ékw}rheteroaryl NH-
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N 6 ORERE e o) SR T0s. PrypLeRpReplyl,  O-arvl,

NHC( 0) oeyetoabkyil, Nk@(@])klhmey@nyaclwl, . ONEAE)L - hetero- .
cyclyl, O_—alkyl—aryl, O-alkyl- heteroaryl O-alkyl-
OH, ~ O-(CHp),=0, OC(0)-alkyl, . 0C(O)-cycloalkyl,
OC(O)—héterocyclyl . OC(0) - aryl‘ OC (0) heteroaryl _,

' OC(O)—alkyl—aryl OC(0)-alkyl- heteroaryl, " OSO03H,
-'0502—alkyl 0SQ0Og~ cycloalkyl ' 0802 heterocyclyl
"OSOg-aryl,_ OSOZ—heteroaryl 080;-alkyl- a_ryl - 080;-
alkyl.-heteroaryl, OP (0) (OH) 3, -,C(O)-falkyl," C{O)-

' aryl;_ C(O).—heteroaryl, _ CO;H,' " COp—-alkyl, COx- -

~ cycloalkyl, = COz-heterocyclyl, COz-aryl,  COp-

hétéroaryl,} COg'—a'lrkyl'—Cycloalkylﬁ COa—- alkyl -hetero- |
cyclyl',l 'COz—alky'l—aryl., COz-alkyl heteroaryl C(O)

- 'NHz,- C(O)NH-alkyl, C(0)NH-cycloalkyl, C(O)NH-

heterocyclyl, C (0)}NH-aryl, C(0) NH-heteroaryl

C(0)NH-alkyl-cycloalkyl, - C(0)NH-alkyl-hetero-
cyclyl, C(O)NH-alkyl-aryl, = C(O) NH-alkyl-hetero-
aryl, C{O)N(alkyl),, - C(0 )N(cycloalkyl)z,'

C(O)N(aryl)s, C(O)N(heteroaryl),, SO-alkyl, SO~
aryl, SO,-alkyl, SO;-aryl, SO,NH,, SO,NH-alkyl,
SO;NH-aryl, _'SOZNH—heteroaryl, SOZNH—alkyl_ma-ryl,
SOsH, S0,0-alkyl, S0,0-aryl, S0:0-alkylaryl, alkyl,
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- aryl, NHC(O) -heteroaryl, NHC(O) aI kyI aryl,
.~ cycl oal kyl, NHS02- heterocyclyl NHSC2- aryl ,. NHS02

- het eroaryl, NHS02-al kyl -aryl. NHSOZ al kyl - heteroar_yl

- N2, SH, S-alkyl, S-cycloal kyl, S-heterocyclyl,

~ S-aryl, S—heteroaryl OH, . q;LFSr O al kyl ; - '
O cycl oaI kyl, O- heterocyclyl 0- aryI - 0- heteroaryl
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(CH2) ﬂumtme(lmsrain@ln m(@ve—di)hﬂ or@llklﬁ 1,08 (0@) 3,

“--heterocyclyl, OC (0) -aryl, OC (0O -heteroaryl

al kyl - aryl OC( O -al kyl -~heteroaryl, OSC3
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©C02- 2
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NH-al k]Wtem(G@lY\H— C)I\Hi-cmll}t@yﬂl ,anyl(,0) NHHalkyl- heteroaryl -
het er Chy N N t ry :
B AR R R SRR el g

C( O NH&¢ %Oakx@)d\l oy Ay, - CNEE)O) =

N (al ké!i—;}l? cmcm(%éw 1) 2, %@)N()ara)ﬂké CaGyL,
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lNHSOg
SOZNI—l—dmtBam‘a]tyl S@]BNIzl—hékgteaygtlyl Smnaogsazglal KIHSO0,~

nay have one or_pore 1dentical or different FE.
I, CFRTEN, RFRlkyArCRFkgRIKKLe c%ﬁé&hfﬂeyh?terocydﬂ
h-heetebeayy! , 0C(0) —alkyl,

RTINSy N ey

NH--al kwemhéwmmz), 2, ONKIO) (B kylabkyl, OC(O)-alkyl-

NHC( O 5 &y 5L o2k &y '3'39(39 hej&s.oanely! - - é\!?@(—@ycioalkyl

_ 080, heterocyclyl 080z~aryl, 080;-heterocaryl, OSOZ—
'  alkyl-arvyl, .OSOg—alkyl heteroaryl, OP( )(OH)Z,

_ 1C(O)+alkyl,.C(O)ﬂary1, C(O)uheterdaryl COZH, COz—
"'alkyl; CO,-cycloalkyl, 'C02~hetef00yclyl COz~aryl,

_ COz—heteroaryl;' 'Coz—alkyl¥cycloalkyl' COg—alkyl—
" heterocyeclyl, COs;-alkyl-aryl, CO,-alkyl- heterocaryl,
'C(O)-NH;, C(O)NH-alkyl, C(0)NH-cycloalkyl, C(O)NH-

_ 'heterocyclyl, C(O)NH—arYl, C(Q)NH—heteroaryl,
"_C(O)NH~alkyl%cyclpalkyl, C(0)NH-alkyl-hetero-
cyclyl, - C(O)NH-alkyl-aryl, C(0)NH-alkyl-

hetercaryl, 'C(O)N(alkyl)z, a C(O)N{cycloalkyl},,
C(0)N{aryl)s, C(O)N(heteroaryl),, SO;NH;, SO,NH-
" alkyl, SO.NH-aryl, SO,NH-heteroaryl, SO;NH-alkyl-
aryl, SOsH, S0,0-alkyl, S0,0-aryl, SO,0-alkyl-aryl,

| alkyl,  cycloalkyl,  heterocyclyl, -aryl ~ or

" heteroaryl substituents,



aryl, .I\'IHC(O) -heteroaryl, NHC (0) -alkyl-aryl, NHC
(0) -aI kyl - het er oaryl NHSO02- al kyl , NHSO2 cycl oal kyl ;

~NHS02- het er ocycl yl , NH_SOZ- aryl, NHS02- heteroaryl

NHS02- al kyl - aryl, _NHS@-aI'kyI .heteroaryl, N2, SH

- S-al kyl,  S-aryl, S heteroaryl, O—I OCF3, 0-al kyI

"_Ocycloalkyl O'aryl O hetero-.aryl
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- 0s02- heterocyclyl 0s02-aryl | 0S02- heteroaryl, 0802- S
alikybiaryxn %@2 aidykzbettafg@amelr, m(a)e(&-yaxoazac@ or
: (0) al C (0) -heteroaryl, CO2H,. COZ- :
“al kyl, h%£§r8 %gﬁkyl
- Q02- heteroaryl Co2- aIkyI cycl oal kyl, CD2 al kyl -
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-al kyl

. C(O) NH al kyl -cycl oal kyl , C(O NH al kyI het er o-: cycl yI
C&OLNH—aI kyl -aryl, C (O NH-al kyI heteroaryl, C (O

| K§YFL99e%¢ O) N( cycl oal kyl ) 2, C(.O) N(aryl)-:2,
O) N (heteroaryl) 2, SOG2NHZ2I S2NH 35 al kyl ;-

- RN Bhylo=BREBERRS! SEO Kby EORNEL KMl ¥ e3PHe e

cycl oaa]kiay;l. h@tdamadycmgfy hawg| @re hetecrqmyndentlcal or
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eroar and "and ar

. substFYGeARskYny FRA-hg %r@%%@tweé%b@@dbst it -t ero-
C(Viiidrer, R11 angh-RiRy Iogiber rmymf- laaiéﬁéroaryl '

R ety ol -

NHSO,-alkyl, NHSOZ_ ‘cycloalkyl ' NHSOg aryl, NHSOz--
_ ,fheteroarYl, NO., - SH, S- alkyl "S- cycloalkyl
_;'S—heter0cyclyl,_ S-aryl, S- heteroaryl CH, OCFy- 

'-.O—alkyl, ”O—cyclbalkyl, o- heterocyclyl O-aryl, o

-O-hetercaryl, O—alkyl—cycloalkyl,' O—alkyl—aryl,
-_Ohalle—heteroaryl, 0C(0)-alkyl, OC(0)-cycloalkyl,
OC(O)—heterocyclyl, OC(O)—aryl,__OC(O)fheteroaryl,

0SOz-alkyl, . 0SO,-cycloalkyl,  0SO,-aryl,  0SO;-

heteroaryl, C(0)-alkyl, C(0)-aryl, CO.H, CO;-alkyl,
- COz-cycloalkyl, CO;-heterocyclyl, - COz-aryl, CO- -
_heteroaryl,  COpalkyl-cycloalkyl, — CO;-alkyl-
heteiocyclyl, COg*alkylmaryl CO,- alkyl heteroaryl
C(0)-NH,, C(O)NH-alkyl, C(0)NH-cycloalkyl, C(O)NH-

heterocyclyl, C(O)NH-aryl, -C(O)NHfheteroaryl,_
'c(O)Nﬂfalkyl-cycloalkyl,_ : ;'C(O)NH—aikyl—hetero—
- cyelyl, C(O)NH-alkyl—aryl, fC(O)NH—alkyl—hetero—”
aryl,  C(O)N(alkyl)s, . C(0)N (cycloalkyl)s,

C(O)N({aryl)z, C({O)N{(heterocaryl),, S0- alkyl SO— ‘

aryl, SO;-alkyl, SO,~aryl, SO,NHz, SOzH, alkyl
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or substituted al kyl, where the. aIkyI radical may
have one or nore identical or dlfferent F .d, Br, |
CF3; CN, NH2, NHal kyl, NH ‘cycloal kyl., '

NH het er ocycl yl , NHaaryI NH het er o- - aryl _ '

NH-al kyl -aryl , NH- al kyl - het e;[@a.tyl - N(al kyI ) 2, NHC
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S—heterocyclyl . S—aryl S—heteroaryl OH OCF37
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S02- al Ry, S02008

kylﬁwwma&lm B&), ~alkyl, - OC(O)
CyC|OébEibalﬁ§§er@@X@b¥het@&$by@ﬂyﬁetQﬁg&%lﬁrQU"bC(O)—
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:'the heterocyclyl radlcal may have one or more
‘ 1dent1cal_or dlfferent OH, O-alkyl, O-aryl, NHj,
.NH—alkyl,fNHfaryl, alkyl or aryl substituents,
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‘radical may have. one or more identical.-or_
different F, Cl, Br, I, CFs, CN, NH,, NH-alkyl, NH-
cycloalkyl,  '_NHFhéterocyclyl, . 'Nﬂwafyl, - NH-
heteroaryl, o NH—alkyl~cycloa1kyl ‘ NH-alkyl-
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'.value l 2 or 3,

{vi) unsubstituted or substituted,heteroaryl,'whére the -

' heteroaryl radical may have.one or more identical

or different F, Cl, Br, I, CFs;, CN, NH,, NH-alkyl,

~ NH-cycloalkyl, NH—heterocyélyl,. NH-aryl, . NH~

- heteroaryl, ~ NH- alkyl-aryl, ,NH—alkyl—heteroéryl,,
:N(alkyl)z, NHC(O) alkyl NHC (0) -cycloalkyl, NHC (0) ~
heterocyclyl, . NHC(O)-aryl, NHC (Q) ~heterocaryl,
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alkyl radlcal may have one or more identical or
 different F, Cl, Br, I, CFs, NH, NH-alkyl, NH- -
cycloalkyl, NH- heterocyclyl NH-aryl, NH-hetero-

L -aryl}- o NH-alkyl aryl, - NH—alkyl—heteroaryl,
 N{alkyl),, NHC(O)~alkyl, NHC(O)-cycloalkyl, NHC(O)-
- heterocyclyl, _NHC_(O).—a-ryl, ' NHC (O) -~heteroarvl,

| NHSO;-alkyl, NHSO,-cycloalkyl, . NHSOp-aryl, NHSO.-
" heteroaryl, NOz, SH, fSFalkyl; S-cYcloalkyl,' S-
'heterocyclyl' ~S-aryl, S~heteroaryl, 'OH, OCF3,
;O?alkyi, 0= cycloalkyl 0- heterocyclyl O-aryl,
O-heteroaryl O~ alkyl -cycloalkyl,  O- alklearyl,
O-alkyl-heteroaryl, OC(0)-alkyl, OC(O)-cycloalkyl,
’OC(O)—hetérdcyclyl,' OC(O)—aryl OC(O)—heteroaryl
0S0z-alkyl, " 080,-cycloalkyl, - 050;-aryl, osoz_—'
_ ‘hetéroaryl, C(O)falle, C(0)-aryl, CO.H, CO;-alkyl,
 CO,~cycloalkyl, COp-heterocyclyl,  COz-aryl, CO-
heterocaryl, COz—alkyl¥¢ycléalkyl,' COz—alkyl~.'
heterdcYclyl, COz—alkyl4aryl COz;~alkyl-heteroaryl,
C(0)-NHz, C€(O)NH-alkyl, C(0)NH-cycloalkyl, C({0)NH-
heterocyclyl,  C(O)NH- aryl C(O)NH-~ heteroaryl,
- C{O)NH- alkyl- cycloalkyl - C(0)NH-alkyl-hetero--
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different F, Cl, Br, I, CFs, NHy, NH-alkyl, NH-

cycloalkyl, NH-heterocyclyl, WNH-aryl, NH-hetero-
 aryl} NH-alkyl-cycloalkyl, NH—alkyl—héterocyclyl;
NH-alkyl-axryl, NH—alkyl—heteroaryl,..NH—alkythHz,t-
NH-alkyl-OH,  N(alkyl),, NHC(O)-alkyl, NHC(0)—"
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cycloabkyHuaNdymehetetwtyl NH- aryl NH@@@bmoalkyl)z,
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C(O)N heteroaryl 2, SO-alkyl, SO-aryl, SO0z~ alkyl
. SO,-aryl, SONH,, SO,NH-alkyl, -SO;NH-aryl, SONH-
 heteroaryl, SOsH, _SC&O4alkyl,' SO,0-aryl,  S020-
-heteroatYl;'alkyl, cycloélkyl; heterocyclyl,iéryl
or heteroaryl substitﬁents,  and n 'may'_have: the

"value 1, 2 or 3,

'(v);.unsubstitutedfér substituted heteroaryl,'Where'the'
' ':hetetoaryl radicai may.have one or more identical
" or different F, Cl, Br, "I, CF;, NHp, NH-alkyl,
,NH4cycloalkyl, - NH- heterocyclyl NH'aryl
NH-heteroaryl, NH- alkyl aryl, NH-alkyl-heteroaryl,
N(alkyl},, NHC(O) alkyl NHC(O)-cycloalkyl, NHC (0} -
héterocyclyl, NHC (0) ~aryl, VNHC(O)—hetefoaryl}
NHSO,-alkyl, NHSO,-aryl, NHSO,-heteroaryl, NOz, SH,
S-—alkyl, S-aryl, OH, OCFs, O-alkyl, O-cycloalkyl,
O—heterocyélyl, O-aryl, theterbaryl, OC(0)—-alkyl,
0C(0) ~cycloalkyl, O0OC{(0)-heterocyclyl, 0C(0)-aryl,
OC(0) -heterocaryl,  0S0;-alkyl, '050,-cycloalkyl,
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BBV oeRAsIR L e B En Sy T B ERERRRELYL "Bt ca

SUbﬁbbhﬂ@QtSf the tgem@raa_l klridwainedes €ortake pmapesela

"'sThalghtechayolandayZalansbbspatuted er biiener golycyclic

“bond

. t -

: pgh%ﬁ&ﬁﬁ @Egkggre§2%%Q% QQ%HFEQE%%OH%E %g ?kxoiygen and )

'-t ﬁuépb@ﬁneéttu dre mreéayrsdhdns. - Hie hehsroskely cradlcal_:
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degbl eﬁ@nd aadeatkuny! seh@ye atpeeastg @&9% C GdnigrlsAng -
referably sel ect.-ed f m 2 _

| "_~cBﬁEFF§¥ﬂéOF§}ﬁ£ et kit T aRYREGRYFanyA propyﬁ:’tyqﬁ:ogf Ocﬂnyl

'ba&smxklc

_npbpeylidisec; bpliyéraifﬂiy1balﬁdlmoﬂpmmryjrl I sopentyl,
- neopentyl,  n-hexyl, . 2-hexyl, :n-octyl, ethylenyl

(vinyl), ethynyl . propenyl ( C}QC}hC}Q -CH=CH CH3i -
- Thé=Ckizn “&r@;" mpaDpY fiplr (CHEHPUCPOHe og=Chdi3)invention
H?Jliﬁﬂ;}" 6 Peptypyl, cmylathoms,

eny iept octenyl .and octynyl

ny
':'téﬁ%ﬁfcy%1%%IEW@nY#éhns _ Pﬁéspuﬁﬂgse%“%ﬂfQ¢ﬁ%yls The
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 member of the aryl radlcal

30

e_heteroatoms being identical or different. It is

. 35 -

-radicals may alsol7be fused to - other  saturated,
(partlally) unsaturated_or'arematicuring systemsg'Itlis
possrble for the linkage to the compounds of the

general structure I to take place via any p0551ble ring

The term “heteroaryl” stands for a 5-, 6- or 7-membered
cyclic aromatic radical which comprises at least 1,

'where appropriate also 2, 3, 4" or 5, heteroatoms, the

possible for ;the'_linkage to the compounds of the
general structure I'tQ take place via any'pbssible ring
‘member of the heteroaryl radical 'The heterocycle may
also be part of a bl— or polycycllc system. Preferred

hetercatoms are nltrogen, oxygen and sulphur It is

.. preferred for the heterocaryl radical to be selected

from the group comprising pyrrolyl, furyl, thienyl,
thiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl,



i nvention cyclic hydrocarbon. radlcals haV|ng 35 3-12
carbon atons, which may be saturated or unsaturat.ed.
It is possible for the linkage to the . conpounds: of

~the general structure | to take place via any

~_-possible ring member of thgzgycloalkyl radi cal . hé.b
e

10
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~cycl oal kyl" radi cal may al so

. :;_p8%¥E¥§£&£ SyStSQ}ﬁﬂlgiéf%@nbe é%ﬁ%%%ﬁf%hérzgapgéaEQByl:f

_raBEbalawhngh, conpindedydt | easndazodkiére approphiaieyl,

part of a bi or

| gu%noﬂlﬁﬂrl5 e RI9RNANE,1 th@uﬂ%ﬁépﬁ‘im Q@'lﬂgzollnyl

entical or different_and the cyclic radi cal bei ng

sapGPaEedYsr BRSRRGIAYEd, Phwthw@mtﬁ@lqw%

p033|ble for.the. Ilnkage to.the conpounds. of t he

SR oL Sl gy Bl ACe A AN Resbeny,

hEEERymyakglﬁayca}so“békphfhetéreatyl”ornpahycycfmn the

,Séﬁkﬁggegre %rr%gehe% g%ﬁ ﬁ%gﬁgkggog@HF§oxgg§?langnd.  o

i's preferr erocyc

15ypa;05ékséteéneé:@rbmmlvﬁe @rrmlp ashphetepgrryl have the -
t EEEQEMQEOf Urdd 51 e rahXQBQQ)’r a%'nd pyr{Rdi-di 'E:lecloalkyl )

| peridinyl, piperazinyl and norpholinyl. The ferm

Q?PPIOﬁﬁ%glfoﬁrﬂ/ﬁe PurhRr Bieth .%aql%ﬁﬁeht%%nll%ed via

. araon@_t b Ca Tyt ocgrbians diavichg 6cb@pddnear hef. BidoMeneral

I|a henyls napht hyl s and ant hracenyls. The . -
FES YTfay-al so be fused to other saturated,
partlally) unsaturated or aromatic ring syst ens.

possi bl e t 0 ofwthe 1w
Ansbnteatl < et iund R0, Cophle-ooip aﬁELg%oss.%”‘?l
ﬁgCﬂmﬁibbYléf t hehetragoquadivddl,. Theryefm " hétahermanyl” .

: St‘é@ﬂ?l ag{:l@aﬁkyl”(s' »aQleyd = 'I’E%‘%J@%Bﬁ?clw_@' i oAngBtdrey1”,
radi cal

__ iaaﬁﬁopﬁléﬁyé—éest@r?arafl” RS TREL &f@at@ﬁ%m%% of ‘this

ri ses at Ieast 1, wher e

- heheengienp bentgsksderkiplakielydi tik€iget. labove in-~ the
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bl e f he l.ink h
aRerat SELhctth o 1S 1 BLARE” pF SRSUPRSLYy Fosi

OI more:

'_rhygrogenbmmdﬁcaﬂdmbheﬁbrdahylBradﬂbaICN TIRE'3, NHz, NH- -

NEYRUPCYRL M, N(alkyl)y, NOz, SH, S-alkyl, OH, OCFs,

O-alkyl, O-aryl, O0SOsH, OP(0)(OH),, CHO, cozﬂ._'soaﬂ or -

‘_'alkyl. The substituents may be _identlca]_. or dif'ferent-,. :

25

30

35

and the sUbst_itution may take place at any  possible
‘position of the alkyl, cycloalkyl, heterocyclyl, aryl

“and heteroaryl radical.

. - 'Radicals substitﬁted.'more"than once mean' those  which  _

are substituted more than once, 1e.g. twice or threé
times, either on differentVor on the same atoms,  for

example three times on the same C atom as in theicase_

 of CF3,  =CHCF3, or in different sites as in the case of

~CH( H) -CH=CH- CHClg Substitution more than once cah_

take place with ;dentical or_differeht substituents.

Where the compounds of the invention_'of the general
Formula I have'at'least one centre of asymmetry, they
may exist in the form of their racemates, in the form



35 al so-be part of a bi- or polycycllc systen1

f;'Preferred het eroat ons are nitrogen, ~oxygen and .
~sulphur, It is preferred for the heteroaryl radica

to be selected- fromthe group conprising pyrrolyl,
furyl, thienyl, thiazolyl, mxazolyl, isoxazolyl,

a_pyrazolyl |n1dazolyl 20 pyridi nyl, pyrimdinyl,

PYEi 482l Blne RYLAZRWrs RRRIAZ MY tord 0l or in the

i ndazol ylI', indolizinyl,. quinolinyl, isoquinolinyl,

_-qﬁPﬁ@xalPﬁyl MG WERD] | B, . Eazolepentioners and/or.
,pbeaazémébme@aenmﬁplﬂzkﬂﬁ r@@ibdbﬁylthe ERercbekbBers in

"al-ky cl oal k ' -heterocyclyl ", ™al kyl-aryl"
obhe T S RER et 5ah 7o Ttins Tor putposes of the o
-present dinvention that alkyl cycloal kyl, heterocyclyl,

Mhs?ang?tﬁﬁg%éY+oalﬁg Hxxﬁg%eﬁ%%sgﬁngﬁ de %ﬁéﬁ%&on of

ove I Tary

'héherganytaiaapchlasI WhikbdhaveacaeCor8malrkylcegtsgp of -

fermsu tute I.n connection wth

tehmsl%eppgﬂadgh%ht BEcQE”QéaEa\%hﬁ%gr %;1}-1 ptd seya?ated 3

. "RYcIelingAs | knREReRRE cByl "intar heimerdr iy igomers,
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;pﬁ?h

"§|8y|éﬁéﬂﬂ%ﬂﬂ@ﬂs,oraHKMbtﬁﬁbgméﬁﬁcrﬁhe separatlon can
aryl ~ and "ale¥l-heteroa for

th
6F O SOURPeRSRAF2 AT &%H%fﬁ{}%%. ﬂEde
abeuEysnalhEzaﬁldﬁscmbmnanloptﬁbalaymantlmfpbaboammtor

| O ohey8e BT &, BYASAgehy T adLeRLS Y o puChe ol ! wrougn

-sdarkyatlomtlm:autro anKWPtmealrlyy acsiuE, Deaqeyt such

2fo£}K%x§%5&E 03 Ky .acdh&e alcohol, and
substltuentsna be’ |dent|cal or diifferent. 25 and the :

e sﬁB@F?ﬁB?FBneﬁ%?lﬁﬁkéo%l%Eet@? %ﬁ?l%%%3|ble position
of the al kyl, cycloal kyl, heterocyclyl aryl -and
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'-pharmaceutlcally acceptable salts of the compounds of

© o300

~acetic acid, trifluorcacetic acid, sulphoacetic acid,

heherearalrad) cal L fadicale, substl .tﬁ’?%go TSy, may

oeegsteiy. thai fermrof htaetdiees, either on .different

‘or-on the sane atons, for exanple three times. on the
- same- C atomas in the case

The compounds of the 1nvent10n of the general Formula I

:.may, if they contaln a suff1c1ently basic group such

as, for example, a prlmary, secondary or tertiary
émine, be converted w1th 1norganlc and organlc.ac1ds
into  their phy51ologlcally tolerated  salts. The

.che 1nventlon of the general structure I are preferably

formed with hydrochloric acid, hydrobromic “acid,

‘sulphuric acid,'phosphoric'ac1d, methanesulphonlc acid,

~p-toluenesulphonic acid, carbonic acid, formic acid,

oxalic acid, malonic acid, maleic acid, succinic acid,

' tartaric.acid, racemic.acid, malic acid, embonic acid,

- 35

'mandélic.acid, fumaric acid, lactic acid, citric acid,

- glutamic acid or'caSpartic acid. The salts which are

formed are, inter alia,'hydrochlorides, hydrobromides,

sulphates, bisulphates, phosphates, methanesulphonates,

: tosylates, --carbonates; . bicarbonates, ' formates,

acetates, triflates, sulphoacetates, oxalates, .



of CF31 CH2CF3, or in different sites as |n'the cese

- of  --CH(OH) - CHECH- CHCL2. Substitution nore than once.

can 35 take place with identical or different -
substituents. Wiere the conpounds of the invention of

~.the general = Formula | have at | east one centre of.
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asymretry, they may exi'st in.the forn1of ‘their -

o [ ASPERLESs i e hefqrm. S&Jweftetéﬂe o ¢ rgpaat | OHeiates,_, |

nd/ or di astereomers ‘of .1n the formof m xtureés of

_ .'tﬁ@?%n%h%ﬁnl(ﬂﬁﬂd@%ﬁ%ﬁﬁor @Pﬁéf@F@%ner%@CQQF@SWIxPhﬁrateSrﬁ' -
rgru@aﬁétéae algr e@pa@rmfertesl n The r@t@wkﬂ%meﬂ:ry of the
ssjble. Thus, for - onpounds of the R
QihtlohhéF thérege%gFngFor e WhF PP on®for the -
-nbnEenenbmeSmay Chbrabvey abd mhnchgﬁamuroas naaématgsal
. ﬁﬁl?f fggaggtgge by nethods known per se |nto the|r '

rcal TSoRerd T10. i.e. enantionmers or

',dlastereoners The Separation can take- place by

--C@hénEoﬁﬁgéﬁéE'eﬁ HeCEhGQBtEBﬁSEFyQBeb enera Formula I."'

recrystallization froman .optica actrve solvent. or

k V\ﬁn‘?lﬁf udé diheah epttaln | § aetfifieigeitd oradge ggroup, such '-

tAsoughcserdyat 1 gabhgh Wd hc@ﬁv@ﬁté@a'dl)thaciﬂcyﬁganlc and
ent such as, fore ex ically.acti '

rea .
a?t%ﬂ%tc ahﬂse§ub§859entggEFnlﬁ F&HEBQlFH YadF@iPrated: e

V%EIEspoﬂsathestbé @mﬁﬂuﬁﬂﬁiIﬁoﬁduhﬂdﬂhﬁﬁe@naﬁaysodlum :

.;eﬁg ﬁfdehepgﬁaghg @rt 42 The O ugd%r8x1ége.and,:

£¥on of e genera ornu
coht apngansgf fhateat | yrebaeut@agpdapugeeh daethfa@plamlne,

'eﬁﬁﬂ@tﬁanéﬂémiﬂ@ry' é?EQBH@&¥1Qﬁ1E@rt'aﬁlggﬁﬁgﬁ%thQQene—f:

convert ed wth I nor gani C and or gani ¢ aci (
t RRPiRRy AR odivEdmey t dher afbaichiametry TR the salts

piiia SR Ca Uk | eathﬂéda@eertt}@bl Sofgshidofof hehé Oﬂﬁedﬂdioﬁf may

the invention, of general, structure
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acid, ‘sul phuric acid, phosphoric acid,

__20 _§§£gf@féﬁ%@h°fgc 26i8le1 90 Pt oLHENESU! BB9RLERST dna,  in

oni c
rpartlcular, hydrates of the compounds of the 1nventlon_

-_whlch can be obtained for example by crystalllzatlon__

from a solvent or from agueous sQlutlon It 1s p0331ble:

in these cases for one, two, three or any number of

solvate or water molecules to combine . with the

~compounds | of the inventien to .give'”so;vates and

hydrates.

It is known that chemical. subStances. form;‘solids in
:Various order states which are referred to as-
polymorphic forms or modlflcatlons The _Varioﬁs
modifications of a polymorphic substance may_,vary_
widely in their physical properties. The compounde of
the invention of the general Formula I can exist in

various  polymorphic forms, -and certaln modlflcatlons

‘may be metastable.

The proeesses for preparing substituted pyrido[2;3—b]—'
pyrazines of the invention are explained below.



facetic.acid, trifluoroacetic acid; sul phoacetic aci d,

oxal ic acid, malonic acid, maleic acid, ‘'succinic acid,

tartaric acid, racemc.acid, malic acid, enbonic acid,

. mandel i ¢ aC|d fumaric acid, lactic acid, citric
aC|d 35 glutanic acid or agpartic acid. The salts

~which are fornmed are, inter alia, hydrochlorides,
hydr obr.oni.des, sulphates bi s.ul phat es, . phosphates

"5‘f7nethanesulphonate
Dt BORBRERIS [ of kb es SehgERLarosnulA fi qiass be obtained

tosyl at es, ‘car bonat es,

sl pheseetial ahe @AAWESg stheglet gEehemeand - 5) ;

‘mal onates, Ieaqgﬁf cci
| 1R caugestagulC

.| 10 as a carboxyl ‘group,

artates. The stoichiometry:of the malates,
, nandelates fumar ates, | actates, C|trates
ates, tartrates, salts

which are onpound ofpug entlon
nor eovgr Be |n®egmdud@ﬂ mjl ti pl gs off one.
cont ai suf fi cTentTy acildic g such non|ﬁ¥bgr

oﬁHPf the |nve tWQN'o neral For m
e converted w-th. |nor§an|c

'};and'orgénic bases into their. phy& ologlcally

10

. tolerated -of organic bases are ethanolanin
- di et hanol ami ne, hydr oxi de, pota33|umhydromdeanStage

| integral or nonintegral nultiples of one :g:gﬁd

cal.ci um hydroxi de, and sal'ts. Exanples of sufitable.
i norgani ¢ bases. are sodi um 15 tri'et hanol anine. :

~cycl ohexyl anine di benzyl et hyl ene mhlch are forned of'

the conpounds of. the .invention may noreover. be

l'ysi ne. The st0|ch|onetry of the salts 2@ Prefe ce -

is |ikewise given to sol vates and, in '
- hydrates of ‘the .conpounds: of the- |nv%¥ﬁ|onﬁ mhhch g%n
"~ be obtained for exanple by. crystalllzatlon ﬁfonwa_-

sol vent or: from aqueous solution. It is possible in
t hese—cases por one, two, three or any nunber of 25

sol vat e or vvat,er mﬂlsagﬁl esrto conbl ne W the "o )
' tion| .M Mat es and 5
&mp : , % R2
(R I O e s
)  --7‘- R N™  "NH, IR 2
| 2nd stage

HZN\(\\/[N\j:Rz
RS
N7 N7 Rt

7

_-Prebursors for selecﬁed examples of the pyrido(2,3-
' blpyrazines acccrding,to.the invention anéording to the.
. genéral Formula I, in which the substituents R1 and/or
R2 ‘are to be the radicals OR5, = SR6, NR7R8, are

-obtainable' for 'eXample' according to the process in

scheme 2 or a correspondlng process, known to the person

' skllled in the art.



hydrates.. It i's knomn t hat- chem cal subst ances form
solids in 30 various order states which are referred

to as polynorphic forms or nodifications. The various” .

modi fi cations of a pol ynorphi c substance may vary.

'-mndely in their physical pr rties. The conpounds of-
the invention of the general "Formula | can. exist" |n'35g_'

various polynnrphlc f-orns, and certain nDdlflcatlons

r:nay be netastable. The. processes for- preparing

. sEBBeReZ ed pyri do [2 3--b : pyrazines of the |nvent|ohs 

10

are ‘expl ai ned below. - 23 The conpounds.  -of.. the -

‘gener al Fornula |_.can be obtained as shomn |n the-“

follomrng (schem 1 5) Schgm& .

.sta e re ctlon + drt. 2n

1 }Hi‘N sta e * E reductl on NI—EZ mi
.¢2nd stage’ ﬂEN -

NNRLO -
216

2nd stage
o POCQ '

- 3rd stage

e &*s Cl 7 base -“. Rs' o
W S HOR5 R5-'

'~ HSR6
HNR7R8

JEIN\ '22 i

_ _ R7

oM N“Ra
"NT N v’
12 R8

Precursots for selected examples_'of__the -pyrido{2}3—s
“blpyrazines according to.the_ihVention‘accbrding'to-the
rgeneral Eormula_I in which the'substitueht R9 is not.

- to be eQual to H, are obtalnable for example accordlng

to the process in scheme 3.



.. Precursors for selected exanples of the pyrido[2,3-

- b].pyrazines according to the invention. according to
the general Fornula |, in which the substituents R
and/or R2 are to. be the radicals OR5, . SR6, NR7R 8,
are. 10 obtalnable for exanplg according to the process

~.in scheme 2 or a. .corresponding process known to-the

p killed in the art. Precursors for selected
, %Eﬁ% g3 f the pyrldo[2 3- b]pyrazines according to -

‘~:_the i‘nventi-on accordi ng to t-he --general Formula 1, |n
‘whi ch the. substit s not - to be equa

- .are obta bﬁ Ufggarrpl ﬁt&g&'dl ng to '
- SC 2 Sc ewe NR2 1st stage 417 R9-_- :

.'Rghqciqgs N Nﬁﬁlnﬁ The rgggltl

~precursord 4, "N, anﬁ'llS aéchenesRBSNo glN/e tﬁ’e‘l

“'substituted pyridof2, 3- Ekpy EA%ghes according to the

- i'nvention adddrding to t gener al Forrula I1¥an be.
~effected. for exanple . according  to. the proocesses in.

scheme 4. 2 6 -.Scheme. 4 HIIl RO N°NRL.R11,~, N H RO

a7 13 14. phosgene.or ‘U-. carbonyldllnldazole R11

V'.:VNThﬁ Nreqptlon of the precursors 4, 7, and 13 from_
5 schemes 1- -3 to glve ‘the = substituted 'pyrldo[Z,B—
'b]pyraZlnes'accordlng to the : 1nvent10n accordiﬁg to the
general Formula I can he effected for example accordlng-

- to. the processes in scheme 4.



R11, | 'Ii NHR12R9N ‘R12 ' 15 Rll--N=R11 NN— H -
‘RO N Z NNRL thlophosgene or

thi ocarbonyidiindazole. s Rll;, Rll -1--~-r N 16 NH  
R12. RO 1IN' '"N' 'Rl R1217R13 H N R4 RI3> N I °
'R16 N. .1 R1. >R2R1.'~R2 6R14R9 NN Rl 18

RLfi ™ " N~ RO N.N RL 19 Sele t'ed exanples of the"

'  1 pyri do. [ 2, 3-b] pyrazine.s according to the invention, -’ |
AY to the general  formula I, in vvhlchthe D
'substltuents Ri and R2 qﬁ%t%g st st age

H I” "y o %I I

RQ N
4:7113 -_1_4-

phosgene or

\

;?;H ) Ri2 Rg N
R RIZ g
AR - Ro N7

R : 16
thiophosgene or - ‘
thlocarbonyldumldazole

o 2. _
R‘!‘l\ | stq

NH 12 RQ N
R12. o
R13\N/'f/_ | |
g
. R14 R13\ )\ {I I
o ' R14 RO N
'R16-——-———._'—_.N ‘g I
e  Ro N

19

Selected examples: of the pyrido[2_,3—b]pyrazines
_'5 according to the invention according to the general
formula I, in which the -_substituents R1 and R2Z may be



‘N R2. RI1-NC - 27 selected - Cafbbxylic ester-,

car boxam de--, sul phonic = ester- . or

~ sul phonani de- substituted radicals.. are obt-ai-nabl e

10
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for exanple according to the process in scheme 5 or
correspondi ng’ processes knpw@7tp t he person - skilled
in the art Scheme 5.R11 N. N.. . M'H NN 20 1st stage .

s¥le8%édA %EQBS& 5@7 ks@eyL ca@bgyagldeclSC%B&%hoch'

2§5GFIR17 RIl ngiphonamﬁdﬂ ﬁ@bstﬁggﬁeﬁ radlcals_ -are

obtalnable for example' accordlng to -the process in
scheme -5 or correspondlng processes known to the person' 
skllled in the art. ' '

" Scheme 5

. _ ".-1s_tstager :
N _ Sl
R11 : = TR
~ JLN@ m./u\m? "N
i | < . |
H . H N W

ORI,

cisoy R“\N/U\
—— .ﬁ
R17 L= _'alkyl cycloalkyl,_ “heterocyclyl, . aryl,

heteroaryl alkyl-aryl, alkylfheteroary;

- The 'starting compoﬁnds_ are “ either cémmercially'

available or can be prepared by procedures known per
~se. Starting compounds - 4, 7 and 10-13 are valuable

11ntermed1ates_ for-. the preparation of the
pyridopyrazines of the 1nventlon of the general Formula
ST

For the preparation of the starting compounds - and

target compounds, reference may be made for example to

the folloWing‘primary literature, the contents of which"'



s. 24 ti R1 I-ILI 1 HHNN25 10 R17 15 :eakaI,
cycl oal kyl, heterocyclyl, aryl, heteroaryl '

al kyl -aryl, "al kyl - het er oaryl The starting conpounds
care. elther commercial |y avail able or can be prepared

- by procedures. known per se.2&tarting conpounds’ 4,7 .

and 10-13 are val uable ‘internediates for the

n@paTeﬂtelqu iofedihe r oy depynezidies 10kule IRt idisent

% eC%%n%ral Formula . For the preparation of the o
tlng conpounds and .20 target conpounds, - S

o reference may be nade for exanple to the fol lowing.~
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commercially available glass'fibre filters, and'washed
_wrth the approprlate solvent The crude product is used

'1n”solutlon, w1thout further purlflcatlon, for_the next1

‘. reaction.

. 2nd stage

:-The31,2—dione deriVative is iutroduoed into a-suitable,

‘inert solvent, “for example methanol, ethanol, dioxane,'

'toluene or dlmethylformamlde 2,3, 6 Trlamlnopyrldlne or .

2,3,5- trlamlnopyrldlne are "added 1mmed1ately after the

“reduction as a solution of the crude products in one of

.dione, where'appropriate with addition of an acid such
‘as, forrexample, aoetic.acid,.or of a base, for example

‘potassium hydroxide. The reaction.'mixture is left to -

. react in a temperature range from 20°C to 80°C for some

time, for"example 20 minutes to 40 hours. After the.
reaction is complete, any precipitate which has
separated out is filtered off, it being possible for.

the filter medium to  consist for example of.
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aqueous phaseis extracted wit.h. U|table organi ¢ -
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asehame aﬂdlhheseagenlc phases are 10 concentrated in |
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diethyl oxalate or oxalyl . chlorlde, has been added, the

"reaction mixture is left to react, where approprlate in

the added 'preseﬁce of an acid, such  as hydrochlorlc

acid, sulphurlc ‘acid or ‘glacial . acetlc acid, in a
Vtemperature range of from 20°C to 150 C for some tlme,
for example from 10 'mlnutes to 24 hours. After the
reactioﬁ'is compiete,'a precipitate which'hastseparated
‘out is filtered off, it being possible for the filter .
medium to consist for example of commercially available -
filter paper, and washed with the appropriateesolvent,,
"and the -remaining .solid; is dried ' in wvacuo, or the_
reaction mixture is freed of solvent in vaouo.ion.use
of dimethylformamide, ‘the'reaction'ndxture is stirred

1nto a large gquantity of water and the prec1p1tate-

which has separated out is filtered off or the aqueous

phase is extracted with a sultable organic solvent,

‘such as dichloromethane or ethylacetate, and the
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20°C to 100°C for some time, for example from 1 hour to
24'houfs After the reaction is-complete, the reaction
mixture 1s poured ‘onto water and neutralized with a-
sultable aqueous base, for_ example sodium ‘hydroxide
solutien. Any precipitate-Which has separated.out.is--
filtered off, it being possible for the filteremedium'

'-',to consist for example of commercially available fllter
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- paper, and washed with the correspondlng solvent, and

the remaining solid is dried in vacuo, or the aqueous

: phase is_eXtracted-with,a'Suitable_organic solvent, for

‘ example_ dichloromethane - or ethyl 'acetate,-_and the

organic phases are conCentrated'in vacuo. The remaining
crude product is purlfled by recrystalllzatlon from a’
suitable solvent for example dloxane or toluene, or by

column or flash chromatography on silica gel or -

alumina. A_nuxture-of_n@thanol and dichloromethane  is

used,. for example,'as.fhe mobile phase.
3rd stage

The intermediate 9 can be reacted with an appIOpriate

. alcohol, thiol o: amine and, where appropriate, with a

suitable base, preferably sodium hydride, pyridine,

triethylamine, potassium carbonate or sodium methoxide
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Scheme 3: 1st stage '

_ ' The intermediates 4 and 7 ean ‘be . reacted'_with- an

appropriate;_ suitable chioride, bromide or -tosyLate-

and, - where appropriate, with a suitable-: base,

"preferably sodium hydride, pyridine, triethylamine,

"potassium carbonate or sodium'methoxide-in_methanol, in

a suitable, inert solvent, such as dimethylformamide,

dimethyl sulphoxide or methanol, or in. a base, as-

"~ solvent, such as pyridiﬁe or triethylamine,_or without:

any solvent. The reaction mixture is left to react for

‘some time, for example for from 1 hour to 24 hours, in

a temperature range  between  20°C and 150°C.
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phase is extracted with a sultable organ:Lc solvent,
's'uch as “dichloromethane - or ethyl acetate, and the
'organlc phases are concentrated in vacuo. T’he .remalnlng
crude ‘product 1is purified by recrystalllzation'_from a
suitable .solvent 'fo'r. example EtOH, or by column or
flash chromatography on s:l.llca gel' or alumina. A

mixture of methanol and dlchloromethane is used for

-example, as the moblle phase

Scheme 4: '1st stage

Following the basic processes it is possible to convert

basic pr_ocees into subsequent products of the invention

- of the Formula I in '.a_ procedure known to the skilled

'~ person.
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- into a large amount of'water, and the prec1p1tate which

has separated out is flltered off, or the agueous phase
is extracted with-a sultable organic’ solvent such as,
e.g., dichloromethane or ethyl acetate and the organic'
phases are conCentfated_in vacuo. The remaining crude
product is purified by reciystallization from a

suitable solvent, for. example ethanol or ethyl acetate,

- .'.or by column or flash chromatography on silica gel or

alumlna A ‘mixture of methanol and dlchloromethane 1s-

used for example as moblle phase

An alternative possibility 1f the product is to be a
derivative of the compound 15 shown ‘in scheme 4 1is,
after compietion of the basic reactioﬁs, to react the
reactioh product 4, 7 or 13 with phosgene ox-
carbonyldiimidazole ' and an appropriate amine in a
suitable inert solvent such as, for ' example,

dimethylformamide, tetrahydrofuran, _ toluene,
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pyridine or triethylamine, or without solvent. The
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. Scheme 5: lst stage

Following the basic processes it is possiblé'to_convert

in subsequent reactions thé_p:oducts‘resulting from the

. basic process into subsequent products of'thé invention
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~of the Formula I in a procedure known to'the'skilled_

‘person.

‘Thus, if ﬁhe product is to be a.'dérivativé_ of the
compound 21 or 24 as shown in scheme 5, the reaction
product 20 or 23 after completion of the basic

‘reactions can be reacted with an appropriate carbonyl'

chloride and, where appropriate, a suitable base,
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product . is - purified by recrystallization from a

suitable sblvent,_for exaﬁple'ethanol, or bijOlumn or

flash chromatography on silica gel or alumina' A
, mixture of methanol and dlchloromethane is used for

H'example as moblle phase

An alternativé'possibility_if the product 1is to be a
derivative of the compound 22 or 25 shown in scheme 5

:is,.after'completion of the basic reactions, to react

h_the reaction product 20 or. 23 with an :appropriate

sulphonyl chloride and, where apprbpriate, a suitable

' base, preferably sodium hydride, potasSiunl hydroxide,

pyridine, triethylamine or potassium carbonate, in a

suitable inert solvent  such as, for example,

' tetrahydrofuran, : toluene, acetonitrile,

dichloromethane, acetoné, dimethylfo:mamide or dioxane,
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Under some of the reaction conditions mentioned,'OHf'SH

~and NH; groups may possibly 'undergo unwanted side

reactions. It is therefore preferred._for them to be
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compounds can be replaced for example by a benzyloxy
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ol dobnne e g i TlaRig e

papectiang. wadhted- %t hthemefappropmiefier rasl veho, @wavert

reaction™m xt

tQ@aEEEﬁﬁmégﬁyﬁﬂﬂdé'éhéolﬂ?bfﬂe59a¥@§w%hfghtBSntaln at' 

re i s freed sol vent .1 n vacuo

 AleaphapnoePy, anfborrahcleant nene Wie a0 We aft ikeasd ©
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"Iﬁb@aagﬁawe AN hOf c¥BE@Eporithd NearBbLylpLt @ster and'
.mh|cg sep grated out can be fi tere% of f., or %hethe-
atjg® 8§alﬁh‘3 SFLERCAZGPr al FRat Pon ™Rt 1g3E4 00 |

Sptbﬁbbseaquﬁ@®$ﬁ&bad saledvess, start imydr cohpounds and

20 2Gh0o£00: PP £ 26150 WL foul (3Ble BOAULuy ana/or

son g. dic ane or

‘abevang and tlesstor gaei cNﬁhasgeroamw @encoheenwa‘f%@rtw by
Vague:iGR %&%hpﬁulkactlvated.carboxyl_group, for example

a carbonyl chloride* grbqp} 'into ‘carboxylic ester or

carbOXamide derivatiVes.--In-“a_ modification of the

- processes described above, ‘starting compounds and

“intermediates having at least .one ‘COOH -group"can' be

converted by reaction with an activator such as, for

examnple, -thidnyl 'chloride'-dr carbonyldiimidazolé and

S . subsequent _reaction._With.za"suitable- alcohol or amine
30 |

- into carboxylic ester or carboxamide derivatives.

~ The pyrido[2,3~b]pyraiihe derivatives of the invention
" of the general Formula .I are suitable as active

- ingredients .-in medicaments for . the ~‘modulation of

misdirected cellular signal transductlon processes, in
particular for influencing the function of_tyr031ne and
serine/threonine kinases and in the case of malignant
or benign oncoses, 'such as, e.g. of the 'breast,

prostate, lung, skin and ovaries and other disorders



dinethylfornanide the reaction mxture is stirred
“into 20 a | arge anount of.water, and the preC|p|tate

whi ch has separated out is filtered of f, or the

- aqueous phase is extracted with'a surtable organlc'e

solvent, such as, " e.g., dighl aronmethane or- ethyl
acetate and the organic phases.are concentrated in:

 VBEHO4 EF PéﬁﬂgiabggafrHgflzér8199@55t1§n@urSutﬁdagy for_t”:.
_recrystallizati

rom-.a -suitable sol vent .
eREAPPEC et hBABTCN@F1hy GUIURRSGrS f|a§§ﬁr&ﬁrs8ﬂr&F8§fL§ph9nd

gﬂlﬁlﬂlbﬁﬂsgﬁif 0Eh@' L[Lrﬂd(‘j@: Afof XIHy let@feaﬂﬁegalnmf ahdmans, -
~dl C or onet ne I use or exa e. as |-1.e
HEBIAL e st PREL Fe¥ct .r{?rr““@&ﬁd.rr T onE et et %ﬁgmals

' SHucBndas\ll'BogB@ﬂpScmy; padsidyl ycahder g@mcmtasnt eslhserzrdeand .
_Eg % gs is therefore: preferred for themto be:
pr ad° mrth protective groups, or be’ repl aced by hKE

' a.35 in the case.of NH2, for t-he protectlve group
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L réBIt%EéS i8R BRI EIRPaT s%m?pe Er%ﬁﬁe%noﬁ%‘% yith
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S'ilgé gp%'&ho}in%% beelefé nated pret h%y’%ﬂrﬁ@pﬁ]‘py@mﬂe ._ _
i fication of processes

d8SEEVBEHvaBOVE, e | e%?n%h@ o Yr &?p ?W%@qefgraﬁﬁaﬁﬁ’m

CBHDOU%%%d%E%ﬂ@% reﬂkﬁcedsi@ﬁaEXanﬁk@n@ﬁuatbenzy|Qmwough
rou ~and/or at: |east on

|e§$bplasﬁlNH&yuﬁsmKeCandbeaﬁmﬁaﬂnhrdqnxﬂePkmngﬁeup In.

: pegpipiéf?;e%”q%m | ﬁﬁ%sns'atc? &gkrfa,,m ABERaAl 88l GR%ion

Oxy. grou exanp

'hfdrogemqmﬁiqiﬂﬂmyﬂlﬂnﬁﬁﬂqnﬁniwraﬁﬁ¢@€sa@SIea§Feonealso-

"DEQPQEQQ glgll - S-benzyl. group. (s) for exanple with
. pre |

‘hydr ogen sodi um in anmoni a and/or to reducer at | east’ 3

erably all - NO2-group(s) for exanple with.

one furth@rang ebf”k%kﬁhﬁh@nﬂﬁ%nIpﬂmﬁﬂdHESalmeﬁhbd for

- ther ef d t t L ..
L aeeR P aRer Co G I8 S PHEDRger B, A in
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- the nature and stage of the oncosis, the age and sex of

0.

',. dustlng powders and eplpastlcs, tablets,. coated_f.'

35

o r@autlrt@g,co,rtdicth olls nErdraarted,izEd, N&Qtlsltstattrl@gst one
20 ©

g@gﬁgﬁéé %Ab@&gEqﬁg' g§§vQ@E9E SENL@d négg%*Formula

oriéspondi ng carboxylic ester and B
I is admlnlstered to a human, a mammal or poultry 1n an -

amount effectlve for tumour treatment. ‘The;
therapeutically effectlve dose of  the partlcular
pyrido{2, 3-b]lpyrazine derivative of the 1nventlon to be -

administered for the- treatment depends inter alia on

the patient, the mode of administration -and ~the
:duratlon of treatment. The medicaments of the 1nventlon
may be 'admlnlstered as liquid, semlsolld and SOlld.
r'pharmaceutlcal forms. This takes place in the ‘manner

suitable in each case in the form of aerosols, powders,

tablets, emulsions, . foams, solutions, suspensions,

gels, ointments, pastes,_pills, pastilles, capsules or

suppositories.

" The pharmaceutical forms comprise besides at least one

ingredient of the invention, depending on  the -

pharmaceutical form employed, where ~ -appropriate



_carboxani de. derivatives. In a nodification of the.
- processes descri bed above, starting conpounds and

;"Ieast one OH and/or ‘at | east one NH2 and/or at | east

one 20 internedi ates having at l'east one OH group’

‘and/or - 25 processes descriped_above, starting
rconpounds and reaction with an activated car boxyl

- 9houR; g%ﬁggﬁkﬁcgév'% aiseaSHn%‘% NS'?LlQrOUQo%é‘nts,_-

" Be conve
-@ahumpmeerom%t%rﬁDdﬁeﬂéh@ﬂé'ﬁeéﬁrt el efrigoryd - wetting

'_ggé?{‘dsde %&Q‘dﬁoah%ter gediahes hgeheg,at th@@ﬁén@@@ film

TR

y Into ester or carboxam de

roup can . converted by reacti on.
gaeﬁeaer FBRE L eXEnpIEL T hit OXYETSHI ofiﬁaéCS?ntSr
caArdonyd gl &t daz pl El&ﬂ@rs$uqmmaﬁﬁa£§,l oanwn.bbalaants,

_:SU|tabIe al cohol : or anln 30 i.nto car yI|c S
GO de dBrPYa ; .
dbird iretdres tof, t leend nwertliony  ofadtes geamd al oBonmel a The

t|ve§e ﬁéepyrlcﬁﬂ%? ~ b] pyf zrlcants’

i AH SULAD! 62 A3,8°LLKS1 1 00 ALY deL, el PATED! Snbihes

ation-o ecte

o ttensddct i bR prvtesseBiovad, parddrauids f@ﬂlrﬁh%enehﬁgen__e:
10

e i d 1o o - fdfrﬁ’%ﬁ& andpa3ek r&ﬁ“%ﬁ@oﬁbfﬁukhsaq‘zﬁéwn_
and I n the case of malirgnant or benign oncoses,. such

é§’§¥%gskﬁ %QQaHﬁﬁﬁ%ﬂ prostate, lung, skin and
ovarles and other di sorder s .based on pathol ogi ca
as ,hors

n h e
e MHAR O i T TS it g alohifRered in

-   e_DEU$ﬁIVabLhnm@Bag&awxbmlduweShecs&nunaleptcuthneossbf as
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%élo‘{'{sr Eﬁ%ggﬂglgﬁeatMSloﬁ)f ‘hugRns, %ﬁ@h’@ paste‘

enosi’s, Fil.asis arterloscler05|s and

' _|qn<eplar$f@emdman§heeforr@d¢ a3id t hEngya } dBupess. b]buccally,

 PMRRIELy A8k Al MR Rf1 Iheak N\amiedn nea/s@ﬂpa?eeoated

O thRRARIP i AEBFRESI 0T tFRTRSDE 0

for exanple 10 on nodul ati on of S|9nal transduction

Vigyr ddihe #PRALEES

- afrttedtindn. mddoeapneneelaeuynw walsil etnknavated tablet,

20

capsu

Wechaq_sns §g1§¥¥5ﬁ¥1 suspen51on or emu131on,, via the'

"reetal mucosa, rectally as supp081tory, rectal capsule'
_J'or.ointment; via the _nasa_l: mucosa,  nasally  as drops, -
' Ointmente or spray; via the bronchial and alveolar

: 'epithelium,.by the pulmonary route or by inhalation as
25

'conjunctlvally as eye. drops,'eye eintment, eye tablets,

aerosol or. . inhalant;  via = -the .  conjunctiva,

. lamellae. or eye lotion; via  the mucosa of the genital

30

35

~ organs, intravaginally as . vaginal supp031tor1es,

_ointments_ and douche, - by the intrauterine route as

uterine pessaryﬁ'via the urinary~tract; intraurethrally

as irrigation, ointment or bougle; ~into an artery,

arterially as .injection; into a vein, intravenously as

- .injection or infusion; into the skin, intracutaneously

ras injeCtion or implant;. under the Skin, subcutaneously

as injection or = implant; into  the muscle,

intramusculérly as injection or implant; into the

- abdominal cavity, intraperitoneally “as injection or

infusion.



_cytoplésnic tyrosi ne and. serine/threonine; ki nases.

for controlling 15 conceivable. 30 phar maceutical = .

forms. This takes place in the manner suitable in
“each .case in the formof aerosols, powders, dusting
- powders and epi pasti cs, tamgg 5, . coated tablets,

- enul sions, . foams, solutions, suspensions, gels,

OhLMRALS ¢ PASt &bl I éﬁé“é%éé?unﬁgpﬁylgﬁe nvggflén,;ff'

suppositories e nature and $ e O0Ncos

 thé e gndeged @ﬁrupherpaﬂueﬁn behprodpagedf by Sultable

'-agghehéggatrﬂ@ ang,t h%Jgﬁﬁatb@n' rsé@@@Q?ntthz@apeutlc  5

~nmedi caments of the inven _
| FeAPAreBeRitsel | hbnd &g i §an nhfi g%%?&eﬁ%cé%)ée@&.mécal--

-alaﬁaférfurtﬁ}ﬁrmtlc@ﬁ. t henddieent i o pfeMésles af - - the

10

,aﬁ& FﬁVGBSBFt

on. nmay. be ‘adm nistered:a

odfor é?fd|ln tumours i_n

| e@stingiearty pyid doipasodes p] thyr &dmetder vaf i velos and.

Bt T A LRI

t seapeestionfhe therapeutically effective dose: of the
particul ar .- pyrido[ 2, 3-b] pyrazi ne derivative of the.

-invention to be 25 administered for the treatnent E
- dBpehdsuilardy DrefenrerhempRaFaBeRtei ddl Ebifs Connectlon.

COIRr k©scheniidas. co@t&:rh@@sbtoﬂ%astn@ﬁﬁdlc@ﬂfpdmfnd rom the
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RSB S HEPEPayh SH G0 2 %h%5%Eﬁéﬁﬁh%$§k§aﬁgﬁéma§;of'

suhb q&nemaﬂemtaMEaursoEvenﬂswhﬂ@huhmgnknwonnﬁmma;form of-

lizers, I fi t t
SSPREL U A SLLLEES: opy IR eu RIS, ccconcabie
bsadéssofb@hﬁ@nglogabﬁlﬂwrﬁelsrat@@sa@c@ﬁts flom/' L

regul ators, .fillers, preservatives, ant i oxi dants,

Colours 'nDuId release agents T ubricants

11y1-3 (3~ phenylpyrl o[2 3- b]pyra21n 6 yl)thlourea
(Example 1) B
1-allyl=3-({3- naphthalen 2 ylpyrldo[Z 3—b]pyra21n 6—

yl)thlourea (Example 2)

- 1-allyl-3-[3-(4 methoxyphenyl)pyrldo[Z 3- b]pyra21n 6—

30

35

yl]thlourea (Example 3)

_ ‘_'1 allyl-3-[3-(4- hydroxyphenyl)pyr1do[2 3- b]pyra21n 6—
25

‘yllthiourea hydrochlorlde (Example 4) :
1—(2—methylallyl) -3-(3- phenylpyrldo[Z 3 b}pyra21n 6—
:yl)thiourea (Example 5)

1= (2—methylallyl) -3-(3- naphthalen -2- ylpyrldo[Z 3—

‘blpyrazin-6- -yl)thiourea (Example 6) _ : .
1- [3-(4 methoxyphenyl)pyrldo[Z 3- b]pyra21n 6— yl)_3—(2—
.methylallyl)thlourea {Example 7)‘ o 5
1—(3—naphthalen—2—ylpyrido[2'3 b] yrazin—6~yl)—3—(4f
nitrophenyl)thiourea (Example 8) :
1-[3-(4 methoxyphenyl)pyr1do[2 3~ b]pyra21n 6 yl} -3-(4
_nltrophenyl)thlourea (Example 9) .
1-tert-butyl-3-(3-phenylpyridof2, 3- b]pyra21n 6-
yl)thiouréa (Example 10)

_ 1—cyclopropyl~3~(3—phenylpyrido[2f3—b]pyrazin;6—

vl)thiourea (Example 11)

e Ren S o Pa R Mk o AT TR  use



~di sintegrants, and nasklng tastes and odours The

- -selection of the auxiliary substances, and.the arounts
‘thereof to be enployed, depends on the chosen 10.

phar naceutical formand is based on. the fornul as knomn
‘The nedi canents of the inveniion can be administered

in .a suitable. dosage formto the skin,

o eﬁ'%%%%@QQQSHE 9%e§?hﬁ§k9&®[§U§P§P§y9Q21ﬁﬂEu§if%hlourea |

foam_  ointnent, pas or plaster;”via the oral and
| i{kggaPLeudéda, buccally, lingually or ‘sublingual |y

'aa—b@hb@q 3pa3Lphbﬁy1ppai@d[2tabbyp réb D6t ESy Dy thiourea -
.gﬁ&gﬁ 3 She gastric and 1ntest|nal mucosa, = - :
QPI S tabl et, coated tablet, 20 capsule,
JsdluMkﬁﬂuosogpensl®H3eK3ephéﬂybpyryda[2hé—bbmyfé21n 6— -

ﬂ&g?§%105§%galbﬁaﬁﬁlgu S|tory rectal capsule or
e ,

nment asa cosa, nasally as drops,

"oﬂan@dp§eawls§ré9 pheaylheride6Achihal Danaz Bveol ar -

.__eethglbgqbabekgﬁp@glﬂg?ary route or by inhalation.

5 aerosol _or 1 nhal an via the COI’]] unctiva,

 cOnfERBECRAILyY —48- @9@nyapﬁsédoé§e3obhpﬁ§ﬁ¥ln@9e !

_,10.

t@bl@h&ou&@gelgggmpieeys lotion; via the nmucosa of the

O o 3R N RSB R Y 220901 9 hlpyrazin-e-

o lwﬂﬂahuemmea rEabmplasl?BO uterine pessary; via the

15

| 20 p5g%%Bg%Qh5¥x§H b% 3 phenyl yr|d0[2 3- bL yrazin-
Eﬁ ?Byra21n b—

25
'".prop 2- ynylthlourea (Example 24)

30,

~n ection or |

- UnLORGY Aok o BLLIULELCAL) Yo BalEs] 9251 BDrazin-6-

oln ry,
|ﬁﬂé@hﬁ@ﬁreﬁntgxampéﬁn18vntravenously as injection or
Iatquanhya&exypseﬁgnppykma5@QUBam§9yékyn 8Sy1]-3-
skin subcutaneously
§e§§yﬁﬁFé8FF8ﬁ SEXERBL&NE D) into the nuscl e,

'”1nLaauyaeaneLx4aﬁltﬁbpﬁén9m)pyrnaakaps bmpyraben 6 yl]__‘

Egpn1nal V|t Ehgaperltoneally as .injection or
&Slgﬁa ?c ef fect of the conpounds of
tbehyﬂnvéﬁtﬁﬁn3 aﬁlylﬁh;pmmﬁaﬂpyﬁxdmiiuirb]pxmaimn 3~ yl]—

yﬂfﬁﬂﬂ@&réa[@E% Yéreyymhepzl VﬁyﬂaﬂﬁyBy
( 1@@&&5&%%@“(%xamyléDYEde [2, 3 |
fp%lﬁ§&n36 %l£ggkgTaeg]dlo%gE|5 ylpyrldo[Z 3mb]pyra21n— " 
-6 yl)thlourea (Example 23) :

1~[3-(4- hydroxyphenyl)pyr1do[2 3- b]pyr321n—6 yl] 3—

- allyl 3.[3 (4- hydroxyphenyl)pyridof2,3~b]pyrazin—6—

N yl]lthiourea (Example 25)

1-[3-(4~- hydroxyphenyl)pyrldo[Z 3 b]pyra21n~6 yl] 3-
'(propenyl)thlourea (Example 26)
1-allyl-3-{2,3- ~bis (4- hydroxyphenyl)pyrldo[Z 3—

"‘b]pyra21n 6- yl]thlourea (Example 27)

35

- 1=[2,3~ blS(4 hydroxyphenyl)pyrido{2, 3 b]pyra21n 6-yl]l—

3~ {(propenyl)thiourea (Example 28)

" 1-allyl-3-[2-(4- hydroxyphenyl)pyrldo[Z 3-b]pyrazin-6-

- yllthiourea (Example 29)

- 1-allyl-3-[3-(4- nltrophenyl)pyrldo[Z 3- b]pyraZln -7~

- yllthiourea {(Example 30)



- 30

3- (4- nethoxyphenyl)pyrldo[Z 3- b]pyra2|n 6 yI) 3- (2 .:-

1-
‘methylall'yl)thiourea (Exanple 7)
o 1-
n
1-

il
t
-(3- napht hal en- 2- ylpyrldo[z 3- b] pyr azi n- 6- yI) 3- (4
t rophenyl )t hi our ea '( Exanp

| %bg)
[ 3-(4- nethoxyphenyl)pyrldé[ b]pyra2|n 6 yI] 3 (4

'yIEKhmpLeealrExanple 10).

ur-ea ments -Thi s-ai m can

g%&‘%ﬁpﬁo Ly2A3 %%Efﬁ l?do?rzbjﬁm%fazqn 6-
{é@ﬁﬁévéEXQprﬁe%ibal and/or ‘phar maceut i cal

-n@ara@ Eéﬁ?l’ﬂ;ﬁ:?l@é 416 pasHE A 6 g he 1o 9flurea
her apeutic achi‘evenent of a prolongation of
__tﬁEX@WP%%t ate the use . conplexes of 1ow sol ubility,. '

practical

of - qmecuﬁer@i3styﬁfamofﬁmetmwzpﬁényﬁm#3+qﬂxpnaﬁylgynido-

- ti-on of sa suspensi Particularly R
-'-"p?%?g %gﬁyﬁﬁa?%aheﬁfgu¥%a iﬁ ﬁ eiion are. those .= .
-'.1mhr¢B—monpbolsa—afyleHBylbﬁé~CbmmhmmmﬂﬁyxﬂdQﬂﬁ33—" s

10 R

formnenhethpir3- ~{ 3 eeh g tovr i a0 o &) phEaHardn Y]c)éirea o

0? L?ﬁ%ggnggogﬁ g%egy tggéﬁlg %@pyra2|ne derlvatlves

ener ruc ure whi ch nay be in the

B _sgtggmgiep§g§lologlcalIy tolerated acids: 1- allyl-
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i A E?S”é'l%?%i%%ga%ﬁaw %E@?dﬁ% %ﬂth'fﬁ’ 65*25)--

(Exngmheeé) (Example 37)

IR Gttt éé’“?”% bprLl Qﬁiéd-wlm%mea

| {Bkbyppl8- B8 (4- hydroxyphenyl)pyrldo[Z 3- b]pyra2|n 6
“yl]thiourea (Exanmpl e 3) 25 . yI]thlourea hydrochlorlde '
(Exanple. 4) 45 1- nethyl.' - S
- 3-(3- phenylpyrldo[z 3- b]pyra2|n 6- yI)thlour ea
(Exanple 12) ' '
: 1 . benzyl - 3- (3- phenylpyrldo[Z 3- b]pyra2|n 6 yI)thloure

(Bmmﬂel@

1—fg?‘tfi%ﬁ?%‘%)%sP%r%“hﬁ%ﬁﬁfr&"%@%b&f#fazm"é vlmrea_;f-



- 1- (4 fluorophenyl) 3-(3- phenylpyr|d0[2 3 b. ]pyra2|n
. -~ yl)thiourea (Exanple 14) -
~ 1-cycl ohexyl - 3-( 3- phenylpyr|d0[2 3 b]pyra2|n 6

yl)thiourea (Exanple 15)
1-i sopropyl - 3-( 3- phenylpyrqu[Z 3 b]pyra2|n

"fyl)thlourea (Exanple 16)

F{(t g%yéﬁéx n3ts(3 phenyl pyrl do[ 2, 3- b] pyra2| n

- nethyl 3-13- (4--n|trophenyl)pyr|do[2 3- b]pyra2|n

" yT$ér”fBﬂI%%lEéxaggﬁﬁouﬁ§% “which -are evident from the

3-(4-hyd -
%%9¢mﬁm%ungy@gggﬁ%%ggéggggg 3céégqé§il|%ame I]from. the

15@Hr<yj!z Bel 3144 td ity opheayk ke €01 2d 3t H] pycazdaneé- \nyth
t hi our ea (Exa

hehe, e B g, i Bbpess Wt pyPishn s pYBphesis

.': ”_bsOh®mée ( Exdnp I&xél)based In- addition, their -~ NMR

- p@%‘é é@ Y| ¥ hipuradlg
Sol-allyb=3-1. 3-(4- hydroxyphenyl)pyrldo[z 3--b]pyraz|n 6
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5 d$bm¢t15rey| p@/iiu ddn sz wrmq&yxd@zu RLEG- givigRnsur gom

ST Sl (i kR TG PYLERL 88, hpRaar, ﬁe.
Eéﬁé’%f P3meDa LI and the substltuents 'R1, R2; R3, R4,
4- hydr oxyphenyl) E¥r| 0[2 pyra2|n 6- yI]-S-

y+%%hzg %ﬁgF%E%pﬂg%§|)ﬁé}v88F§ SeﬂFb§¥39lnw re |fb éned '-

| 30ofpe opeayly t hixoum ea odvend iem2a) Suppllers (Acros,

.‘ 1}’]af&lri/éh3 [].gl%%“ S(L%Jyaqt%%phwgﬁ)ﬁg’eqo[ gle%ck Slgma, | .  .: .
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razih i OU. rea

- ATCR, 3ebis] onyRl :
| pyr|d0[2 3- b]pyra2|n 6- yi] 3- (propenyl)thlourea

) T
1T1a¢| wn?f,e%{stzogﬁ Wdrwysﬁenw%@w%[é% *B?Wra%*rﬁﬂel by

‘{hé?ﬁ$ounﬁﬁ (EX@ﬂD|EOZ%bw1F? eéamples "without = being
a i t rophenyl) pyrido[2,3 b]pyra2|n 7-
yFfERTbared FediR e 50)

1-cyc|opropy| -3- (3 phenylpyr|d0[2 3- b]pyra2|n 6- y I)ur

”'eﬁxample 1::._-

Préparation of 3- phenylpyrldo[Z 3~ b}pyra21n 6- ylamlne

(reactlon shown in scheme 1 1st and 2nd stage)

A solution of 1.22 g of 2,6-diamino-3-nitropyridine
(7.92 mmol) in 210 ml df_ethanol is“hydrogenated with
Raney.nickel.aSICatalyst at 50°C and. 5 bar' After the

_ hydrdgehation-is complete1_the catalyst is filtered off
~ with suction through a glass fibre filter. Before the

-filtration,- 1.68. g of phenylglydxal hydrate
(11.03 mmol) are introduced into 50 ml of ethanol in
the receiver., The catalyst is then”filtered off under

- nitrogen as protective gas, -and the hydrogenation

solution is sucked directly into the reaction flask.

- The greenish blue reaction mixture 1is heated under

reflux under ‘nitrogen for 30 min. The mixture is

allowed to cool, and the solvent is removed in vacuo. A




(BmmﬂeBD

. 1-.all.yl-3-[3- (4 hydroxyphen yl)pyrldo[2 3- b ]pyra2|n

15

20

25

30

35

_yI]urea (Exanpl-e 32)

1-(3- phenylp yrldo[2 3- b]pyra2|n 6 yI)--3 p tonIurea
(Exampl e . 33). 3
1-(4- chloro 3- trlfluoronethﬁlphenyl ) 3 - 3 phenylpyr

_l_g lehg?‘g‘%ﬁ% iﬁlﬁlnyf t%#%igy(%%ﬁényﬁpyrl Faigagion by o

bipymari neleegiguremftixanpt e 86)ica gel (mobile phase

] g}%rbe}(cgg@@%&(e’é’/ 3{%&% lq‘f{[l%:r%d]oilfi/foa&ié“ ﬁ(E&QI@' §ellow

: p@rzﬁﬁaﬂkiqﬂ)sol}dethylurea ( Exanpl e 37)

1--(2, 3- dlnethylpyrldo[z 3-b] pyr azi n- 6- yl) 3 ethylurea

' (Exanple 38). - st at ement of the respec

chesR e tirgheof r énﬁtlﬁé(lTﬁe f3oIPF‘8W|]18YEbijrBééngsb] PRARERD |
ag-ey BMi et r do orpdie i bwih eneistafen@r 4, Wakse stage)

~-synt hesi zed i n accordance with. - spectroscoplc data-

and nelting. points are appended. The schemes 1-4 are = - .
baseth n atdistiddoyn -t hedrid&VR &.tlHe geok) allsymnhegdgced '

neﬁg§d§ f &@ ggh% ?ﬁgnﬁﬁﬁgkﬁyigBEMSﬁfég gﬁdegeﬁgtrogen

npoun S are evi rom ener a or. mul

;aml phetegbsr¢t geat s ThRl miRpt uls, 1R4COQih§dR$0arﬂj G ip an. |

Tabl epdewhi ghgbold oys. 3~%|h‘?e"zﬂyqlﬁ>yrE'd%|f§ 3'—6%%&@% 6-yl-

‘Maybri.d e Nbrck Si gma, “comter Ci al | '
- cIRARM (BnAE ST eR ke (AdSES1VERe: Jéhe?n & ©fpgnhydrous. .

S@ir}r(eﬁmﬁlﬂmﬁéiﬁbﬁﬂa \Afﬁe eﬂaa?n@kopw1sm Trget Ccpoding bath
n esl| ze ntlon, 1 s 0 alne e )
D PR iE e e N AR, £E TEREARC LY W heuc R £of

"bEGFQﬁnutes The mixture is. then cooled to 0°C again 1n7-5
the ice pbath, and 0.469 g of allyl isothiocyanate |
 (4.72 mmol), dissolved in. 4 ml of anhydrous dimethyl-

formamide, is added' ‘dropwise. After the_'additioh- is
complete, the coollng bath is removed, and the mixture

‘is then left to stlr at room temperature for 1. 5 hours

'For working up, the mlxture is poured into about 250 ml

of distilled water, and the precipitated orange.Solid;_"

is filtered off with suction. Purification by columnt
chromatography = several "times' (mobile phases '

'dlchloromethane/methanol 'mlxtﬁres) _-aﬁd' subsequent -

fpurlflcatlon by preparatlve HPLC afford a yellow solld

dMelting'point:'239—240°C (decomp.)

IH-NMR (de-DMSO): & = 4.40 (m, 2H), 5.30 (d, 1H), 5.60
(d, 1H), 6.07-6.17 (m, 1H), 7.55-7.70 (m, 4H), 8.35 (d,
‘2H), 8.45 (d, 1H), 9.50 (s, 1H), 11.35 (s, 1H), 12.55
m, 18) . | | T _

‘The following examples were synthe51zed as 1n Example 1

and the general synthesis methods:



Preparatlon of . 3- phenylpyr|d0[2 3 b] pyrazi n- 6- ylantne_:
25 (reaction shown in scheme 1, 1Ist and 2nd stage) A

solution of 1.22. g of 2,6-diam no-3-nitropyridine

(7.92 mml) in 210 M of ethanol is. hydrogenated wth

Raney -ni ckel as catalyst at /C and 5 bar. After. the

30 hydrogenation.. is conplete, the catalyst is

. fEkbeped obf; VV'I-fhlﬁﬂ.d}o(@irfgpﬂlltgl%l@ngba%ipf}ﬁrgﬂ%[2 3-b] -~

pRERGEGNYBRY

- into 50 m of ethanol in -the receiver. The catalyst
i hen,f il ed off under 3.5 nitrogen as protective. _
g%sg ana 127 %gg 8 %g%%%?rgn S

filter., B foi the filtration, .1. .
JChYQrEPR  (11.03 nmol) are intrfoduced

solution is sucked
directly into the reaction flask. - The greenish. bl ue

- r 8ackieN, ?‘o)rﬁpg;,r(ﬁ i s5 heayedunger oy ef'#”% Q&m Bhe1 5

ni trogen: m.n. Thé ntxtufe

and t Héllsol Gebt- 6519edﬁVed1Htvvacﬁ6 7p68 4B, d3mk, 7.97-

. 'bgowg s@h,i d1igs, figaddys opbs aiped. 2}Bur| Bi qgt_lgogrz]by , 28),

: .15

m chronatogra hy on S|I|ca bile

dg ﬁPor&hefHQne/ﬁe?

yeHbow, crystalline solid. Preparatlon of 1- aIIyI--3-

(3-phenyl pyrido [2, 3-b] pyrazin 6-yl)thi-ourea ‘

(reaction shown in schene.4,lst: stage).. 0.24.6. ¢ of

sBdamnihy@m(ﬂ?KMiym$3ﬁmﬂa Qﬁmamm»@®hea¢ll®ymnb@ [2,3-b] -

reu ormam de. under n|trogen as

eggyft gL %% gm%&%é

tectlve e mxture i's cooled.to OC in an ice

-bath -1.05 g of 3- phenylpyrldo[z 3- b]pyra2|n- 6-yl -

ail pe: (B4320 0704 ) (@&&ofhssol ved in 5 n of anhydrous

di net hyl f or.mani de. and added dropmnse The cooling bath

“~ 15 is renoved, and the mixture is left to stir at RT

- 20

25

_..30.

35

£ h-184R i amm-ssoﬁhearr%t 8r7e {s, Bhep waded t42 0Gn, 2H), .

 agabg. ,in cebat d 9_g. of al Lyl -
"ot hi 6§yahgpé % 892(il LR oP 88T 6ae s A gr 7-16 (4,
- adhydr dus0 dil det i) , f 8k ARni(de, 2H) 5 fddad (dropWi)se5.56 (s,

Aﬁl?r fezéldﬂétlp@)hl s12 206 Cofipl e, the cool ing bath

fenoved, “ahd the ntxture IS then Ieft to stlr “at
roonttenperature for 1.5 hours

.Example 4: 1- -Allyl-3-[3-(4- hydroxyphenyl)pyrldo[z 3 b]
pyra21n 6- yl]thlourea hydrochlorlde

: m.p.t 160—161°C (decomp. )

"H-NMR (dg-DMSO): & =4.36-4.43 (m, 2H), 5.31 (d, 1H),
5.59 (d, 1H), 6. 05- 6 16 (m, 1H), 6.97 (d, 2H), 7.57 (d,
1H), 8.20 (d, 2H), 8.40 (d, 1H), 9.41 (s, 1H), 10.17

“{bs, 1H), 11.24 (s, 1H), 12.56 (m, 1H).

'Example 5: 1- (2 Methylallyl) -3- (B—phenylpyxido[Z,B—b]—

:_'pyra21n -6-y1l)thiourea

m.p.: 225-226°C (decomp.)

'H-NMR (de-DMSO): & = 1.90 (s, 3H), 4.30-4.35 (m, 2H),

- 5.01 (s, 1H), 5.22° (s, 1H), 7.55-7.80 (m, 4H), 8.30-

Rard&r m%turé %@fdﬁds Jsﬁ),pailg 56 (t, N



- For wor Ki ng up, - the mxture i s’ poured into about
- 250.mM -of distilled water, and the preC|p|tated

~orange solid is filtered of f with sucti on. o
Purification by colum 25:chromatography. several t| nes

- (robile phases dichl or omet t‘@dwe/ met hanol  mi xtures) and-

10 1

15

subsequent. . purification by preparative HPLC afford a '
ygl kaw |'§H N@kiwﬁg g@ by 233;§§9Cgédec 111382
d6- F k& 5.'°

_ §ﬁo m6 éﬁie 17 (n] 1H), 7.55-7.70 (n] 4H),
8 35 (d, 2%0 8.45 (d, 1H), 9.50 (s, 1H); 11.35 (s,

CTH VR
618/ (4&:

Wl 2l Do B USRS 0

Sp@thdsws febhpdsazExaspye) thiovurea . - -

CL-A Tyl --3-(3- naphthalenZyIpyrldo[ZSb] s
pyrazi n- 6- yI)thl ourea 1H NVR (d6- DI\/SO) 4.42" (n| H) .
5m3p. (d23$ BYO°C5(688c8mpP5)(m- 1H), 8.07-8.19. (m 2H)

.8..40-8.52 " (n1 2&0 (d, ‘1H), 6.07-6.19 (m 1H),

7.57-7.68 (m. 3H), 7.97 8.99 (s, 1H), 9.70.(s, ﬂﬁ,

1iH3%M%S(d¢*®Mqu 5% Tt i-24). SEXéﬁﬁhe 8.32 (m, 2H), '.07__.-" R

18wk 3- 320 h%ypher@ol-hmeréal otef[dzﬁfb] 8.00-8.05 (m,

- h . d;
D e S oren (2 o L S0 (D 6 Fa3E L m,

1By , 680@86 aé, (mg) 1Hp. 68. 16, (q,H&I\WR:eﬁﬁwws@n ,812.78
_?( 87 §§ 4.36-4. 42. (m 2H), . 1H, 11. 29 (s .

13 e6 (m 1H) . Exanpl e 4: : :
1 AIIyI -3-[ 3-(4- hydroxyphenyl)pyrl do[2 3 bl

-__pﬁ&aﬁgmeﬁ R w?@ﬁ%ﬂ{%%rﬁ;ﬁwﬁﬁkﬁ%iﬂpyra21n— .

6ybw5éy smeuhgéaAlM thiogFpa 5.31-(d, 1H) 5.59

o (d 1H), 6.05-6.16 (m 1H), 6.97 (d, 2H), 7.57 (d; 30
| m(bs

256(|n - 1H) Exarrple5 1- -

R@rE%Pérééé) gdng%Bh nyl pyrido {2, 3-b]

.:pyraZ|n 6-yl ythiourea 35 mp.: 225-226C (deconp~)'”"

.20

25

30

35

"H-NMR (de-DMSO) : & = 1.92.(5, 3H), 3.85 (s, 3H),'4'27;-"'
4.35 (m, 2H), 5.02 (s, 1H), 5.24 (s, 1H),. 7.15 (d, 2H), -

7.58 (d, 1H), 8.31 (d, 2H), 8.41 (d, 1H), 9.46 (s, 1H),
11.29 (s, 1H), 12.68 (m, 1H) . B | |

Example 8: 1- (3 Naphthalen -2 ylpyrldo[Z 3~ b]pyra21n 6-._
-yl) -3-(4- nltrophenyl)thlourea '

m.p.: 260-261°C (decomp.)
H-NMR (de-DMSO): 8 = 7.61-7.68 (m, 3H), 7.72 (d 2m),

7.75 (d, 1H), 8.01-8.06 (m, 1H), 8.16 (m, 2H), 8.26 (d,
2H), 8.53 (d, 1H), 8.58 (d, 1H), 9.04 (s, 1H), 9.62 (s,

1H), 9.76 (s, 1H), 11.81 (s, 1H).

Example  9: 1- [3—(4 Methoxyphenyl)pyrldo[z 3= b]pyra21n?
6-yl]-3-(4-nitrophenyl) thiourea ‘

‘m.p.: 250-251°C (decomp.)



. 15

1H-NI\/R(d6DI\/SO) S—190(s 3H), 430435(m 2H),
©5.01 (s, 1H), 5.22 (s, 1H), 755780(|n 4H), 8.30

838 (m 2H) 845 (d, 1H, 1H , 12.65 (m 1H .

Exanple .6: . 1-(2-Methylallyl)- 3- (3-'napht hal en'2 yl -

. pyrido[2, 3-b] pyrazin-6-yl)thijjourea 1H NMR (d6- DVSO) :

.‘,'-(m 1 8.1
- Exam |9 33 } s| 314%;

1;35 ggghélg gor}{ %/rldo[Z 3- b]pyra2|n

1. 94 (s,. 3H), 4.32 (n12FD 5.07 10 (s, 1H) , 5.28 -
YA 69 n; 0 8. 8 32
J@foso s( g g H?r(ﬂ%]il}j)l) dg,@ﬁ%,ﬂ-’!l.
145, 8Mb8 §3211I-@I)ﬂ; @mszs(gz m? {3, 785 m 81pp- 8542 (m,
Mpt foxyphenyy ) M'ﬁp[?s 3] .pyrazin
6-yl - 2--rrethy|a||y|) th|ourea m.p.: 2.51-252C
(deconp ) 20" HNVR (d6-DVMSO).: S 1.92 (s 3H), 3.85.

-(5x3ﬂr@>1e4 271d:.35 (][’HteQzl’d)—SB,élt(@C]I_OZSI(FDS phfdhg’,]]-_p(@d.ra@é) F[I)(zss ~b)
- _895% '("'%jn %H}’l Q%lﬁ‘gg%é ',_ 11.29 (s, 1H), 12.68 {m

25 Exanpl e 8:

nitr hi ourea m-p.: 260-261C (decorrp )

'?-:"‘.30 H-NI\/R(d6 DI\/ISO) s—761768(m 3H.), 7.72 (d,

2Hy- e ?é%imsdw .5 8-01:8508 gmggtH) 785357 (en 24 4H),'

- ( I'|) o |
| ?Ll)g‘lg b (2‘ Vo 18y 419 (7%' (H)slH )11y, 5111 81 (1é* '1}—5;83%8 (s,

- Exmppl 8297514k 3- {4y Met hoxyphenyl ) pyri do[2 3-b] pyr azi n-

6-yl,]--3-(4-nitrophenyl)thiourea. mp.: 250-251C -

(deconp.) " H-NVR (d6-DVEO: $ 3.85 (s, 3H), 7.17 (d,

.~ 2EkampY¥e71 3H):, 9.5 yslopdpyls3- %F(f@nﬂlﬁ)ymﬂoﬁz @Sb]‘_'i,' :
._ _85%561%922 ﬁ?)',g}?wfé’a(d 2H), 8. 22 .27 (m 1H)

1 tert- Butyl 3- ( 3- phenyl pyr| do[2 3 b] )
"-'pmrgzmgggymahcour ea 8.34 (d, 2H), 41 (d 1H), 51
(s _

20"

25

30

1H,710.98 (s, 1H-N|\/R(d6 DVBO) 8165 (s

_1H-NMR (dg-DMSO) : r.-8_= 0.70-0.80 (m, _2H)," 0. 91 1.00 (m,
2H), 3.20-3.28 (m, 1H), 7.51-7.72 (m, 4H), 8.36 (d,
2H), 8.45 (d, 1H), 9.52 (s, 1H), 11.31 (s, 1H), 12.45"

(s, 1H).

Example 12:_1~Methyl—3f(3-phenylpyrido[2,3—b]prazin—6—

yl)thiourea

m.p.: 253-254°C

CHONMR (de-DMSO): & = 3.25 (s, 3H), 7.59-7.67 (m, 4H),

8.38 (d, 2H), 8.46 (d, 1H), 9..52.(5_, 1H), 11.31 (s,

1H), 12.10 (s, 1H).

' fExample-13: 1—Beﬁzyl¥3—Iprhenylpyrido[2,3~b]pyrazin*6-

 'yl)thiourea
35

m.p.: 232-233°C



1H) 12. 75 (s, 1H) Exan'ple 11: _ -
1- Cycl opropyl - 3-( 3- phenyl pyri do[2 3- bj- '15.

'pyra2|n6yl)_th|ourea 2H), 8.45 :(d, 1H), 9.52 (s
"1H), 11.3.1 (s, 1H),12.45 2H), 320328(m 1H)

L7.51-7.72 (m 4H) 8.36 (d,5dH NWR (d6-DVSO) S:

. .0.70-0.80 (an, 2H) , 0.91-1.00 (m Exanple 12:

 Lapethgl -3 bﬁs@henal Ryl da] 24,3 bizﬁ)yrafﬂ 5767 25 érﬁ, 3m)

oyl th| ourea 30 1H

 {75 7. 6P (ﬁmM@+8%%%d¢%w18%@%d¢ﬂ&49%§2.& 3-'
(SLH)LH)LL. Mla 3k,(3H) ,1Hp, 01230 (LE) 1H)... .Exanple-13:
“1-Benzyl - 3- (. 3- phenyl pyrl do[ 2, ] pyr a2| n-2H), . °

10 ,

15

20

25

30 .

'35

7.37-7.48 7.54-7 . (m 6FD 8. . (d, 2H , 8

5 E&amplejiﬂQ 111434(Eludr&phéﬁyIMr3{63 gﬁ@nyﬂ@gnmnaiz,3-"

r]g%ra(é F|6|LJ;§;1?FEH§%¥IQE (3-pheny_|.pyrido [2, 3 b]

hlourea770781 (m 3H), 8.34 (d,. S
8.54 (d,. 9.57 (s, 1H—NI\/R(d6 DI\/SO) 7.33. (m

' _:"2|ﬁl),p T.. @ﬁzzg%o@m 3H), 1H), 11.62 (s,.1H). Exan'pl e
15:""1-"¢ycl ahexyl - 3- (3. - phenyl pyri:do[ 2, 3 b] 15 Lo
'pyra2|n 6-yl) thiourea 9.55(.s , 1H , 11. 20(s H)

h2n8A ((@1,6 @M’SO) 480) = 7. @.@'7n70 2HM 4H)5:f 78687 m 3H), .

_-'.2'?)’70178 23:%2) Efg';r;gwg dgﬂl?lvs%) 541 (5d0 ]1H75 (§n57 (s,_ L
.

-lle)oprldpySIZ 35(,31Hheny| pyrl do. [2 3-b
pyrazin- 6- yl.)t hi our ea 58 7.66 (m 4H), 8. 36 (d

2H), 8.44 (d, 1H), 9.52 ( "UH MR (d6-DVBO) - 8 1.40

(8xagw)le, 15:40- 4. 50L{Ryclieheny pi- (3§EhenﬂﬁPYKnd9£2 3- b]_f;_

1 (S6-Y) £ntdud8a( S - 1H). Exanple 17
%’X%?azﬁ 2 yﬂ’nwx)%th El3 (s- phenyl pyri do[2 3

m p © 230- 232 C

1H NMR (de-DMSO} : 5 = 1.50-1.75 "(m, 6H), 1.80-2.00 (m

4H), 7.55-7.70 (m, 4H), 8.37 (d, 2H), 8.45 (d, 11—1),'--'

9.55 (s, 1H),111.2o (s, 1H), 12.80 (s; 1H)..

Example. 16: o 1 Isopropyl 3-(3 phenylpyrldo[Z 3 b}—
pyra21n 66— yl)thlourea '

m.p.: 229323O°C
'H NMR (d¢-DMSO): & = 1.40 (d, 6H), 4.40-4.50 (m, 1H),

7.58-7.66 (m, 4H), 8.36 (d, 2H), 8.44 (d, 1H), 9.52 (s,
1H), 11.20-(s,'1H),.12.48'(s, 1H) . R -

- Example 17:  1- Furan 2- ylmethyl -3- (3_-pheny1pyrido[2,3—___'

b]pyra21n-6 yl)thlourea o
m.p.: 250°C (decomp.)

'H NMR (de-DMSO}: & = 4.95 (s, 2H), 6.55 (m, 1H), 6.68
(d, 1H), 7.59-7.68 (m, 4H), 7.74 (d, 1H), 8.37 (d, 2H),



b] pyrazin-6-yl) thiourea-35 mp.: 250C (deconp.)"
" NMR (d6-DVBO): 8 4.95 (s, 2H), 6.55 (m ‘1H), 6.68 (d

1H), 759768(m 4H),, 7.74(d_1H) '8.37 (d, 2.H),

53 8. 48 (d, 1H), 9.55 (s= H),1145(s 1H)_1283'
(s, 1H) Exanple 18:1 :

l\/bthyl 3-[3-(4- nltrophenyl)pyrldo(Z 3-b]--

“‘a%H)dG Ay “'dwﬁ‘i.) & leﬁ?Olflo %NQ’%‘H ?@%DE”E?% B8,

8.64.(d, 2H), 9.. 64 (s, 1H), 1138(5

__7-12 03 (s 1H), Exarrple 19: _ o
_ éE%??’I]‘P %%: gé?i&ﬁeg&#égyr@so[zﬁltlr égeny )W;Ldotz 3-bl- _::_

(Iﬁiﬁraatvﬁ@m Bl BRuisea 3H), 6.98 (d, 2H), 7.57 (d, 1H)
, 8.26 (d, 2H) , 8.40 (d, 1H) 9.45 (s, 1H , 20 =

©10.18 (s 1H), 11.25 (s,  1H:,.12.10 . (s,  1H). Exanpl e |

S Alyl-s Ls - (3- hydr oxypheny! ) pyr i do[ 2, 3- .

: 20

. 20:pl: MT@/TCS 13- (4-ni. trophenyl) pyrldo [2, 3 b]
pyrazin-6--yl]. thl ourea 25. ‘mp.: 244C:(deconp.)- 1H

NVR (d6- DI\/ISO) 8 = 4.40 (s,.2H) , 5.36(d, 1

SRR, (A THFO)6. B85, 162 m{SLHPH) 7. T 7(0d (dH) 5?*8,4@ 4
10

2K)y1 F 2H)y 9. 64 P
(207 B M S (o 2 e 30 .

: S,
-'41}63?3“34 1 kA b%xrrﬂcﬁ;’ 2 3- |
b] pyr azi n- 3- yI]benzoate 1H NWVR (d6 DI\/BO) = 1.39 (t,

:3 4 35]( 42 iLH)% ;l) Ly d?&xy enY]lgH)Pi{-Fl (1892( %H)]P'Spfézm‘

' -86 %J?]fm-metu)yntﬂ):,ouﬁemo (s, 1H), 12.52 (t

Exanpl e 22:

m. P

.'.?H"NMR (de-DMSO) : & = 3.25 (s, 3H), 6.98 (d, 2H), 7.57

(d, 1H)Y, 8.26 (d, 2H), '_8'40' (d, 1H), 9.45 (s, 1H),

10.18 (s,.1H),.11.25v(s,_1H) 12. 10 (s, 1H).

| Example“ -2o:j' - 1-Al11yl-3- [3 (4 nltrophenyl)pyrldo[Z 3.

*”_b]pyra21nn6 yl]thlourea_

25

30

m.p.g 244?0 (decomp.)

'H NMR (de-DMSO): & = 4.40 (s, 2H), 5.36 (d, 1H), 5.59

(d, "1H), .6.08-.6._.15'.(m, 1H), 7.71 (d, 1H), 8.46 .(d, 2H), ..
8.51 (d, 1H), 8.60 (d, 2H), 9.64 (s, 1H), 11.45 (s,

1B}, 12.51 (t, 1H)."

o Exémple. 21::»Ethyl -'4—[6—(3—allylthiourea)pyrido[2,3—

35 .

1.b]pyrazin¥3—yl]ben20ate .

 m,p.: 223-224°C

'H NMR (dg-DMSO): & = 1.39 (t, 3H), 4.35-4.42 (m, 4H),

©5.35 (d, 1H), 5.60 (d, 1H), 6.08-6.15 (m, iH), 7.68'(d,.”
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b] pyrazin-6-yl] thiourea 1H NVR (d6-DVBO) : 8 = 4.41
(s, 24 , 533 (d, : 1M 558 10 (d, 1H . 6.07-6.15

(m 1H), 6.99 (d,.. 1H , 7.42 (t, 1H 764(d

1ML, 7.72 (s, 1H) 777d 1H), 846(d 1H) , 9.45

(s, 1H) 9. 80 (s 11 7. (s, 12.55. (s, H)
15 Exanple 23: 1- AII (43 benzo [1 3] -d| oxol - 5

prngel, %azé”@‘? % ]%"“rﬁa‘i%o% S, %o%

10 _—
"'(a 62H(d, TH5B. 7¢T7 Tb) 1ML 7.11. (94 £8). 1l3) 4612“1601“)' o

20
£ 7.90 (s, 1H), 7.96 (d, 1H), 8.43 (d, 1H), 9.49 (s, 1H),
C11.34 (s, 1H), 12.58 (g, 1H)f o - o

- 25

n30

1th), B1086 6(20 1M, 3H). 52 7(11,6 1(d,. (d

1H) 790(s'1|—|),796(d 1H),843(d 1H)

9.49 (s, 1H) 11.34 (s, 1H) , 12.58 (s; 1H) 25 Exanp

28zailip]8- ( 22Hy drlodighdma-)[Pyr(Bdby 2 rexyppyraz ﬁ‘ledO [2 ' 3"" -

-GE)O/%J, §11€}_§ny£&’ y&&ﬁ;}égur ea 30 1H NWVR (d6-DMBO) .. S W. -

. 6.99 . (d, 2H), 719(s
744(5 1H) 824(d 2H)., 8.26 (d,  1H), 9.29

:_'_(ﬁpﬁjmgog@cogdé@@mﬁw f-11:81 (s, . 1H) Exan‘plg 25

[yl -3.--[3-(4- hydroxyphenyl)pyrldo[Z 3 35

= b] pyrazi n-6-yl]thi ourea mp.: 230C (deconp.) =--:----

- 1H -NMR - ¢dHBMR ( dB-DVBO1: (8 =2H4,40 (33 ;dzH;LH 5.58

e300, gy 1,08 eltefs, gha0(02 60 10 g,

( H)( s l e 7 ,1H-1255(,'
§ %g Zf Hygqu@xyp enyl)psyrlld%[z jélb]% py(rsa2| n )= : >

"6139} 3- (propenyl) thiourea ' H NVR'(d6-DVBO) 8 = 2.12 -

(d, 3H), 17(m1H) 6.96 (d, 2H), 7.22-7.26 (m

: %Exalm}e 10. 2012?5 8.25 1‘1%115%@53 431,%% 1@7)3] (n“o‘?cﬁ;b 5—

 yEsgpple[2/3- E]ﬁykykiﬁ f2y B bhs¢udedy dr oxyphenyl ) .

yr| do[ 2, 3-b] pyrazi n-6-yl ]t hi ourea 1H NI\/R (d6 DI\/ISO) 8
40(52H) 525(d 1H), 5501H) _
- m.p. 218 220 C (decomp )

'y NMR (de-DMSO): & = 4.740 (s, 2H), 5.31 (d, 1H), 5.60

. E2ample 24: 1- [3 (4- Hydroxyphenyl)pyrldo[z 3- b]pyraZln-
_6- yl] -3- prop —2~ ynylthlourea -

m.p;: 350°C (decomp.)

g NMR (de-DMSO): 8 = 2.09 (s, 1H), 2.44 (s, 2H), 6.99
(d, 2H), 7.19 (s, 1H), 7.44 (s, 1H), 8.24 (d, 2H), 8.26

(4, 18), 9.29 (s, 18), 10.08 (s, 1H), 11.81 (s, 1 H) .

35

Example 25:  1- -Allyl-3- [3 (4- hydroxyphenyl)pyrldo[Z 3-
blpyrazin-6- yl]thlourea : :

m;p.:_230°c (decomp. )



.35

b]tag,raﬂn% mth banr e
2H)" 5.28 (d, 8.16 (d, 2H) 8.43.(d, 1H), 9.52 (s, -

\ 10, 06 _(d, 03-6.12 (m. T

E%@Imeae %) FPf’e:l?‘?( P%?wém rlﬂgéﬁzzg* 9P§| ré@«m' RN
a 6AL/IL}/L33{bBo§énp]Lttbpdﬁeﬂgé )pyrido. [2 3 S

... b]pyrazin- 7y|]th|ourea(d 1H)- 590600 (m lH)_ S
. 8.46 (d, 2H), 8.55 (s,.1H), 1H NVR (d6- DVBO} 6 = 4.23

Lo (mep2H) 5.19 (d, 1H), 15 8. (d oH), 8.92 (s, 1H) ..
10 : 3

S l'e 31: | | - 3' - (3- phenyl do[ 2
R ﬁdﬁ-w%f; P R B B T 656

.9.78 (s, 1H): 9..85 .(s, 1H), 11.30 (s, 1H), 12.47

_-(s 7.31 (d, 2H) , 7.36 (d, 2H) , '7.62 (d, . 1H) 8.42.
(d,. 1H) (d, 1H ., 6.'.02-6. 13 (m- 1H 6. 74 (d,
-2H) , 6. 76 (d, 2H) _
'b) pyra2| n-6-yl]-3- (propenyl )thi_ ourea Exan'pl e 28: 1-
[2, 3-Bis (4--hydroxyphenyl) "pyrido [2, 3 1H NMVR -

e L A RO
2K, 1R) 396¢@7-8HYS - Tme31EY, @F&B 8d452Hd, IHﬁB gdzolH),
.'(§ 2435(d1"')2HP 89, (452 y&iﬁ%%d% 1h, 441156 i@hlslH) C

G |

1-AF I ydr oxyphenyl’) pyrl do[ 2

NVR ¥itle-DMVBO) 6 _ 4. 40 (s

- 9.23 (s, 1H):, 9.77 (s, 1H) 1.0. 35 (s,.1H).

@ Z% 0.82 (m, 12) 2 $0- 2479 1@, BHns (d, 2H),
7 5? 7 6 3

.. 8 3@5(0(01'1 '_%ﬂg(ssfl}(-fﬁ 1§E%Psi_(sm) iH%Es

iy, 20, EXamBL6132

1- AIIyI 3-[3-(4- hydroxyphenyl )byrl' do[ 2, 3. _
b] . pyrazi n-6-yl Jurea mp.: 240C (deconp.) 1H NMVR

(B82DVBO) 6 =23: 98 (sl-EHyl-F & Ithis quﬁoxxgpényl);  -

i g8 £96?gb@§x§gmt% ylsa:cﬁzoﬁgeazw 7.59 (d, 1H)

.20

30 -

;59.38 (s, 1H ', 9.45

(s 1H) .10.13 (s, 1H), 10.18 (s, 1H). Exanple 33:
Im. p3= Pheoytpxaea@me;‘ b] pyraznn 6- yl) -3-p-
-tolylurea ; . _ _
q NMR  (dg- DMSOY: B = ‘4._40 (s, 2H),'5.25 (d, 1H), 5.50
(d, 1H), 6.02-6.13 (m, 1H), 6.74 (d, 2H), 6.76 (d, 2H),
7.31 (d, 2H), 7.36 (d, 2H), 7.62 (d, 1H), 8.42 (d, 1H),
9.78 (s, 1H), 9.85 (s, 1H), 11.30 (s, 1H), 12.47 (s,
 Example - 28:  1-[2,3- _Bis(4- hydroxyphenyl)pyrldo[Z 3—_7
'b]pyra21n 6~ yl] 3 (propenyl)thlourea : '
m,p;: 240°C (decomp.)g
'H NMR (de-DMSO): & = 2.05 (d, 3H), 5.10-5.18 (m, 1H),
~ 6.74 (d, 2H), 6.76 (d, 2H), 7.20-7.26 (m, 1H), 7.34 (d,
C2H), 7.39 (d, 2H), 7.63 .(d, 1H), 8.45 (d, 1H), 9.79 (s,
1H), 9.89 (s, 1H), 11.55 (s, 1H), 14.56 (d, 1H).

: Example 29: ,1-Allyl—3—[2f(4—hydroxyphenyl)pyrido[2,34

blpyrazin-6-yl]thiourea



O _57| Inp . 298- 299C1H—N|\/R(d6 Dlvsq 8—229 (s,
3H), O(d oH), 7.52 (d, 2H), 7.50- 7.67 (m 3H ,
7. 80 (d, 1H) , 8.38 (d, 2H), 8. 44 (d, ‘1H), 9. 59 (s

1H), 10.36 (s, 1H), 11.46 (.s, 1H) Exanple 34: .
1-(4-Chloro-3-trif.luoronmet ®d phenyl ) --. 3- (3 _ 10

-phenyl . pyrl do[ 2, 3-b] pyra2| n-6-yl)urea mp.: 250C:

-_1m+NVR2( “OMBBcOI®..)_ 7.58-7. 67 (m 3H), 7.74 (d,

."81 3%
(?dNbeE)holesma*%yi;etm(l)Iﬁy,(%lf’@@n%h ZQH&/rvdge; @, 1y,

15. 7 80 (d. , IH) , 7.87 (d, 1H), 8.21 (s, H) b
S 2 .8.48 (d, 1H), 9.53 (S, 1H. 10. 55 (s,
1. @g pgso 1H3Exaﬁb¥%3355 12H), '5.28 "(d, 1H), 5.48

i pyr.azin urea.r

(%IB Dvsgy 22, %5“—’*% Gy (n%HéH) 9-324018, 48Him )., s,'

31160, A BB Ms AH)H),7.155-40 7@ ( nH) 4H) . 8.°30--.8. 40 2H)

. 7.18 .(t, 1H. 35'7.68 (m 4H) , 8.37 - 1018 (s H)‘

10

.15

.25

30

35

(m -3H), 9.29 (s, 1H), 9.42 (s, 1H), 10.18 (s,

5@ﬁmﬁk&36 30: 1-A11y1-3-[3-(4- nltrophenyl)pyrldo[Z 3-'”

| do[ 2, 3- 6--yl
T A 8[8 Do oy )
3.52-3.60 (m 7.28 (t,2H),.7.42(d, 2H),7.58-- (d 3H)
: r9p25 (zaso‘ﬂdﬂ)(q%c.ﬂ&ag(% 1H), - Exanple 37: :

1-(2,3-D pyridin-2-yl'pyrido[2, 3-b] pyra2|n-'
6- yI) 3-ethylurea H NVR (d6-DMSO): S, 1.13-1. 22 (m

3H) NMB. . z& BMSB9:. fm= 14H)23 7(:9,1 7219, 95( Mo 4t

§ﬁ‘% 2@ %%G%PZQR fgi %@éf ‘Eg g:tggzg (slH

_ 1 64Ex(3drpl%i)388 92 Sr_lH)r 9.23 (S, 1H), 9.77 (s, 1H),"_."

23,53 2] nqtl_nyl pyr| do[ 2, 3- b] pyr azi n- yI )

Exampl_e . 31: 1—Cy-clopropy1—3‘_—_(’3—p'heny1pyrid¢'[-2;3'—" 3

o ‘fb]pyrazinQG—ylfureg_
20 . ' '
© m.p.: 158-160°C

"H NMR - (dg-DMSO): .8 = 0.52-0.60 (m, 2H), 0.72-0.82 (m, .
2H), 2.70-2.79 (m, 1H), 7.57-7.65 (m, 3H), 7.71 (d,
1H), 8.34 (d, 2H), 8.38 (d, 1H), 9.21 (s, 1H), 9.46 (s,
1H), 10.12 (s, 1H). | "

Example 32:  1- Allyl-3- (3~ - (4-hydroxyphenyl) pyrido(2, 3~

| b]pyra21n-6 yl}urea
m.p.: 2409C (decomp.)

'H NMR. (dg-DMSO): 8 = 3.98 (s, 2H), 5.19 (d, 1H), 5.37
(d, 1H), 5.96-6.05 (m, 1H), 6.97 (d, 2H), 7.59 (d, 1H),

8.22 (d, 2H), 8.33 (d, 1H), 9.38 (s, 1H), 9.45 (s, 1H),
10.13 (s, 1H), 10.18 (s, 1H). - |

Example 33: l—(3—Phenylpyrido[2,3fb]pyrézin46—yl)53—p_1 o
tolylurea ' : :



3-ethylurea (s, 3H , 3.24-3.40 (m 2H). 7.55 (d |
1.H, 8 24(d 1H), 1H NVR (d6-DVBO) 1.17 (t, 3H) ,

2.64 (s, , 2.67 9.14 (s, 1H 9.91 (s, 1H ... - .
Ex. R1R2R3R4 . R5 '1PhHY = SH CH2CH=CH2 22- naphthyl . HY = -
" SH CH2CH=CH2 34- MeO- PhHY = H—CHZCH:CHZ 44- HO- PhHY =

SH CHZCH=CH2, HCL salt 5Phl SH- CHZC (CH3) =CH2 -

62- napht hyl HY = SH CH2C( CH3) =CH2  74- MeO- PhHY= SH- CHZC

CH3) - =CH2 82- papht hyl HY=' SH- Ph-p- NO2 94- MeO- PhHY'

SRPh: p2 AER299FRHY = SH-C (CHB) 3 11PhHY =
“SH-cycl opropyl 12PhHY = SH-CH3 13PhHY = SH. - benzyl-

_14PhHY SH. Ph-p-F 15P SH-cycl ohexyl .16P - .
R 0D 1 B2 2 8521 aftar, S Zttig1 28) » 7.52
-1$é NOg3 Phiys - $b5i}$m19aﬁrm>ﬁhﬁb Yd7F SHy CHB.38 (d, 2H),

25 S GROER e (0 Y S OPOFeR,

.'SE.-H!CHZCH:CHZ di oxol -5-yl 244- HO-PhHY SH-propin-2-yl -

;-;‘254 HO- PhHY SH- CH2CH=CH2 264- HO: PhHY SH- CH=CHCHS3.

274- HO- Ph4- HO-PhY SH- CH2CH=CH2 284- HO- Ph4- HO- PhY

| SER@rETRCHBY 29H4 ( HOWWOQ%GHZ@FI@GHE?GMlN@WF}HH?

inf!Spﬁkg§kE§%¥do[2 3- b pyra21n 6 yl)urea

: Vm D 250 c

'”'Q?H—NMR (dﬁ?DMSO): § = 7.58=7.67 (m, 3H), 7.74 {d, 1H),

71i15

'7.80 (d, 1H), 7.87. (d, 1H), 8.21 (s, 1H), 8.39 (d, 2H),

. 8.48 (d, IH), 9.53 (s, 1H), 10.55 (s, 1H), 11.82 (s,

20

25

30
. m.p. 250°C (decomp.)

CaH)y,

~Example - 35 1- (2 Morpholln~4 ylethyl) 3 (3fphepylf

;pyrldo[Z 3- b]pyra21n-6 yl)urea '

fm;p;:‘226°C

JH-NMR (de-DMSO): & = 2.45-2.67 (m, 6H), 3.40-3.48 (m, -
. 2H), '3.60-3.69 (m, 4H), 7.55-7.70 (m, 4H), 8.30-8.40
{m, 3H), 9.29 (s, 1H), 9.42 (s, 1H), 10.18 (s, 1H).

.'EXample 36:'1—Phenethylé3f(35phenylpyrido[2,34]pyra#in¥“
- 6~yl)urea: SRR : S I o

lH NMR (de-DMSO): & = 2.88-2.95 (m, 2H), 3.52-3.60 (m,

35

2H), 7.18 (t, 1H), 7.28. (t, 2H), 7.42 (d, 2H), 7.58-
7.68 (m, 4H), 8.37 (d, 3H), 9.25 (s, 1H), 9.48 (s, 1H),

' -~ 10.18 (s, 1H).

: Examplé 37: 1—(2,3—Dipyridin—2~ylpyridq[2,3—b]pyrazin—_,

6-yl) -3-ethylurea




33PhHY
OH CH2CH2 mor phol i n-4- vyl 36PhHY = OH phenet hyl

31PhHY

OH-p-tolyl 34PhHY = OH Ph-p-O -m CF3 35PhHY =

372 pyri di nyl . 2- pyri- Y OH-ethyl" di-nyl 38net hyl net-hyl Y
= OHethyl Biol ogical effectg aof the conpounds of, the-

~i'nvention The inhibitory effect.on the foll ow . ng - hurran _
serine/ = but ‘at least the cytoplasnmic kinase donains s

owere. PKB/AK,tI c- Raf - Mek-'Erk, B-Raf- I\/Ek-—Erk

NBIR B IR36MEKS | PDGFRbet a, Flt--3, c-Kit,. c-Abl,
KDR, FGFRL and | GFIR  Both.the full-I ength ki nases

s O 1 D R A o 88 %%,
- cfvenBi.60al . kbnate, ad#ays: 7.30-7 emyl dyed. 2Hhe - Ki- rﬁ&ee‘.d
VS SRBILIdoR Er OB U o4 VRLon BRI Shrgett i OB

utat hion &°

"_c%l%hrédf Dépendi +1tP ofs .t hldl)subdt 12 e(S tlﬁje the =

. various kinase reactions were carried. out. -|n_

1o

s

.20

 Table'1;j_

sandvvl ch ELI SA formates or by means of -a_sinp

UBEtR kR e 3Hdsorpt(ifod ~R48&FhYAPYEiGeIE 3Fpé§h’5laétlé‘56 Yl)":
'(?—%ﬁ%ﬂﬂé@r) The ‘testing on substances on the.c-Raf

- Mek-Erk cascade is described in detail bel ow.

" Selected test results for 20t he: c- Raf- Mek- Erk'a.ssays

anep !t 6424281, Procedure: c-Raf- Mek- Erk ELI SA .
Potential inhibitors were fi rstly i nvest i gated at a

‘concentration of 20 ..lig/m “ininitial S|ngle dose .
dét VR nlate- NSO ¥6-wel | L ¢Eot BHer @ -dides((MPH), 2.67

(s, 3H), 3. 24-3.40 (m, 2H), 7.55 (d, 1H), 8.24 (d_ 1H)‘I,]-

9.14 (s, 1H), 9.91 (s, 1H).

OH cycl opropyl 32 '4 HO- PhHY = OH CH2CH=CH2.

Y
R3 N/ N_/ R1
N |
Y
/U_\ .
| \'i?l I;I _R&
' R3/R4: Hydrogen or H- H |
Ex. |R1 R2 R3 R4 R5
1 |sn. H v-s|u —CH,CH=CH, -
|2 2-naphthyl H Y-85 |H —CH,CH=CH,
3 4-MeO-Ph H- ly=s5|=H ~CH,CH=CH,
4 4-HO-Ph . H Y = 's- H -CH,CH=CH,, HCl salt [
5. |eh H Y=5 |8 -CH,C (CH3)=CH, - .
16 -2-naphthyl H Y=9S1|H -CH,C (CH;) =CH,.
17 4-MeO-Ph H 1y =35 |H ~CH,C (CHs) =CH,
8 2-naphthyl H Y=S51{H —-Ph~p-NO, |



'V?K

- eagh

response st udi es.

~cascade was

© Substances with '>70%i nhi bi ti on wer e e'rfpl oyed for dose |

Reconstitution of .the c-Raf-Mk-Erk

30 quantified ...

with the aid of a
“cell-free ELISA. The 25 foll owing reconbi nant -prepared

ki nase proteins were used: L_qonstltutlvely active
GST-c-Raf DD from Sf9 cells, 2.) inactive GST-MKk
| 1\50m B Mgéﬂjlh and B,) inactye bis;Erk2 inomfs soli.
lypl cdl t\l MAST ASSdy VWas Ldl Ib‘u U l_ ' a Illldl
&P unghof 50 jil MEth in each=c8skt 20- 1hF Bfs)sof Raf
Bk protein, |4 mM ATP, |10 gM MC 2| _150,sMhad |
- PS5 vtbeta-gtycerophosphate, 25 prvrHepes pH 7.5
éforléh the kinasefreactionlYrhé y®st shhdbances were .
pnei ncubat ed) gingly with.eachyof the,dfhree kinase
rotgims at room fenperaturg for B0 M npres. For the —
. kilfhade@breaction, | ¥he kinaskd pfelbhcubat et wfh test
substignce were conpinedﬂand &nsgbaﬁed at -2fGoh&Fa 30
. mnuyges. . The reagtion was | _stopped by .ajrlnar.
- cohcadbration of PY% SDS and| i M hiites i
heatilng bl ock: Fofy the inmupadet pgtion -1lﬁﬁr5ﬁapymanhy1
mxtyres were transferred. fo 96-iell MPs coated.
Y P2 ER Kk Ap(KE * GGzl Bi ot e ArBl-ogy)—
| ngubhatec-mt roomatenperat hres sf pr. - 60] -oa;nutes and
A%ahed 3x wth TBST. Anti-phosphb- Erk Ab 6, New ‘
- EAY4da S abs)y BE500 | n BO-JAH-BE TRETEE |
L Jadde_c 4aDd2EItF1E1Ubat eH at  4C oyer-nisght. Af ecnztl%e:HMTPs ]
| WEQTFEPHOW§§hed 3Kk, W th TBSEF:%% >§con9( %gggéhnnuse.
. u\.T\AJ bUIIJ uyou. C % |$933:, co Al Travi G.} L LJUU waos - )
- pddled,3-bacagiat Hd pE room -t eHWpesat Bre f rCHCH=CGiad
agaircﬂg§gﬁg_§f;,ﬂﬁth TBST. | For : '
24 | 4-HO-PhH | H Y=5|H ~propin-2-yl
25 | 4-HO-Ph H. ¥ =5 |H -CH,CH=CH,
126 | 4-HO-Ph H Y=35|H" ~CH=CHCHj,
127 |4-nO-Ph 4-HO-Ph |Y =8 |H ~CH,CH=CH,
428 |4-po-ph .~ - | a-HO-Ph v -5 |H | —cr=CHCH,
129 [m- 2-H0-Ph |y =5 |H —CH,CH=CH,
30 | 4-N0,-Ph - |m |y = 5 | -CH,CH=CH,
31 Ph H Y =0"1}H -cyclopropyl
32 .| 4-HO-Ph H Y=0|H -CH,CE=CH,
33 | Ph H Y=01H ~p-tolyl
34 |pn H Y=0 |H ~Ph-p-Cl-m-CF;
35 |pn H Y=0 |H -CH,CHp-morpholin-4-
_ vyl
36 Ph H Y =0 |8 -phenethyl
{37 |2-pyridinyl . |2-pyri- = |Y = H - —ethyl
' dinyl
38 methyl methyl _ Y=0}|H —ethyl



col orimetric detection of the Ki nase reaction, .50 of__’

OPD . (0- phenyl di ami ne di hydr ochl ori de). chrormgen

buf fer 20. Were pi petted. |nt_o each of the wells and-:
i ncubated at ' 37C for 30 ninutes. The col our. reaction

-~ was then determined in an Egd SA reader ‘at 492 nm The o

experimental determ nati-on of dose-response plots

B E%Koehégﬁ eE%!eBQstBP §%&Wﬂd@%@'tl@@%%ﬁ%ﬂdﬁ

10

15

20

25
3

35

" 31 6 pM. 100M The IC50' val ues were cal cul at ed |h

GraphPagh staryThe freegpowndst vé tﬂ'dﬂlld%&@f@tll@tﬁm&ﬂﬂOWerlne/

LSS E SO o O S Pros OOV LAl S B cne

- edhodnnenhs Waand:dt)ed | iExeaphaeyt tobadi neitas: h@ssays

_1%K§}§kté3 1ﬁaf3ﬁ6k Ea§4180§§£'ﬁ%%18gk %%&O%r% 13@PKS,'2

' OPQGFRbeta,_Flt -3, c¢-Kit, c¢-Abl, KDR, FGFRl and. IGF1R.

Both the full- length klnases and truncated fragments -
but _at least the cytoplasmlc kinase domalns —['were
-employed " The kinases .were prepared as reCOmblnant '

“fusion proteins with GST'(glutathlon S—transferase) or

'-VHlS'Tag in SE9 cell culturs. ~ Depending on the substrate-

‘type, the wvarious. klnase reactlons were carrled out in
sandwich ELISA formates or by means of 51mple
substrate' adsorptlon"assay on  96- well..Flashplates

(Perkin Elmer),

"~ - The testlng on substances on the ¢c- Raf Mek Erk cascade
"~ is described in detall below. Selected test results for_

the c-Raf- Mek Erk. assays are then llsted

‘Procedure: c;Raf—Mek-Erk ELISA

~Potential inhibitors were firstly _investigated at a
concentration of pg/ml' in- initial ,single—dose

‘determinations on 96 well microtiter plates (MTPs).

'Substances with >70% 1nh1b1t10n were employed for dose—'

response studles

;3Reconst1tutlon of 'the c-Raf-Mek-Erk cascade - was .

~gquantified 'with the aid of a cell- free ELISA.: The
.following recombinant prepared kinase protelns Wete
used: l.) constltutlvely actlve GST c-Raf~DD from Sf9
cells, 2.) 1inactive GST-Mekl from E. coli .and 3. )
inactive His-Erk2 from E. coli. o '
‘A typical kinase assay was carried out in a final
volume of 50 pl with in each case 20-150 ng of Raf,

'Mek, Erk protein, 1 mM ATP, 10 mM MgCl, 150 mM NaCl, 25

mM beta-glycerophosphate, 25 mM Hepes pH: 7.5. ,Befote
‘the kinase reaction, the test substances were - each



0.4 >10.0 ca 50 > 100 > 100 WO 2004/ 104003
. PCT/ EP2004/ 005388 - 63 Clainms 1. Novel -

o a#a‘k(?e%zl? %Q%‘é’ s fddy urgfletg’gg (gD abky! tP%Srekiﬁ&se- B

" 'pyrido[ 2, 3-b] pyrazi ne derivatives of the' general
Formula | R& NR2 R3 N'NRLin which the substituents
'R1-R4 -have the followi ng. _10. neaning: -R and R2 may

be'independently of ~one another: . (i) hydrogen 15

Ical IS S may: consi st 0

'apbﬁtemsr adi cadomrayehavsasnecorfator 80 dépvitegl dror the

upsHhsti tf@@&ﬂn SBUQ%' t Hﬁﬁgsééw%é\ﬁ%lﬁ:éﬂ&i awlchStest :

different F,

 CSEPBRRRYE, ISRy ARG St et B6C Tor 30
ﬂfLMhteBHaW‘ﬂ»é cy@la@ahlsw Nk al lsytlo;ﬂmueronyclxd final

N‘E*pg'[;‘é i ar OIN Pg_ ge}\i}e—ﬁré? Eé) NH- al kyENF-ICE'{%O)C-' ng a-”

H2, NHal k

'_cyehn&h&;ybloa‘_\HC(O) heterocyclyl NHC(O) aryl ,
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'_VPharmaCLa) 1: 2500"“Was  added,’ inCubated' at  room

= 20

' ”37 C for 30 mlnutes " The colour reactlon was then
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- ranging to 400 nM (see.exemplary embodiments 4 and 12).
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NHS@Sﬁet:ee@cygl PI6 - WSO TR Sy | GO NHSH 2w ‘feltleaamyErk Ab (K-

| gﬁg% [@la%él ardiju’z NHS@e & @%Mjro%er%ﬁl:&ﬁbaﬂg St 6%om

S-h.eteroary 0- al kyl
ot@ga@ﬁéapuy@ g‘iqapet 6P oayieryres Oagtldwwa@hed 3x  with 'TBST.

Anti- phospho -Erk Ab (#9106 New England. Blolabs) 1:500

~in 50 pl of TBST/1% BSA was added and incubated at 4°C -
;overnlght After the MTPs had been washed 3x with TBST

secondary anti-mousé - IgGPOD ~ conjugate - (#NA931

'jtemperature for 1 h and again washed 3x with TBST. Ford

colorlmetrlc detectlon of the kinase reaction, 50 pl of
OPD  (o- phenyldiamine dihydrechloride) ehromogen buffer
Fwere ‘pipetted into each of the wells and incubated. at

gidetermlned in an ELISA reader at 492 nm. _
'r”The experlmental determlnatlon of dose- response plota
'ftook place u51ng ‘the same- exper1menta1 design with 10 .
'semllogarlthmlcally graded concentratlons from 31. 6 pM-
hf100?:'uM. The  ICsy = values . were - calculated _in'
. ‘GraphPadPrism. =~ | o '

The = compounds  of 'jthe ' 1nventlon show effective,

inhibition of Erk phosphorylatlon with ICsy values



heteroaryl,. 0-al kyl-cycloal kyl, 0-al kyl heterocyclyl
0-al kyl -aryl, 0-al kyl - heteroaryl , 0 alkyl-OH 0 (CH2) T
a-0 - OC (0) -alkyl, OC (O cycl oal kyl, - s
OC(O) - heterocycl yl, OC(O) aryI OC(O) heteroaryl OC
- -(0) -aI'kyI_--aryI OC (O é(zyl_ het er oar yl , (BGBH EURE
.0s02- al kyl, - 0S02- cycl oal kyl ~ (O802-het er ocycl yI

0S02- ar, - REReraatsl £802- akky] -

- 0S02- : ,
L O-aryl, C (0)1 heteroaryl Q02H, @02 Ja+Q<y|

-C02- cycl oaI kyl', £02-het erocy¢l yl, C02-agyl ,:

-C02-heteroaryl; C02-al kyl -cy¢l oal kyl, Coﬁé @I kyI

‘heterocycl yl , c022al kyl -aryl, |02 al t roaryl .
C (0) -NH2, C(OMNHalkyl, C (0) NH- cycd)oral kyl , C (O)

. NH= heterocyclyl, C(ON+Haryli, C(O.NH he oaryl, .-

- C(O NH al kyl - cyc?oal kyl., C(O) NH- al kycr he éo cycl yI

- C(O)NHal kyl -aryb, C(0)NH al Ryl - hetezoal§0, C (0) N-

~ S02-aryl, 'SO2NH2

" C(0)N(heteroaryl)2i SO alkyl,| SO aryl, "S02-al kyI
: | SC2NH-al kylf, . - sozNH?a(PQn

© SC2NH het er oaryl g- S2NH-al kyl|-aryl, SGBfh 8020 aI kyI

- S020-aryl, S020- aI kyI aryl . alkyl., c%cl o$l kyl, RN
25 |tuents n

(al'kyl). 2, C(O)éN(cycIoaIk)I) 2, 20 Gk §O)N(ary|)2

" heterocyclyl, aﬁﬂ- heteroaryl ubQ
can have the. value 1 2 or .3, and - thesal kyl-,
cycl oal kyl, het%rocyclyl Laryl, hete&o&ryl '
al kyl - cycloalkyl al kyl - heterocyclyl al kyl - aryl and

al kyl - het er oar yIl%ubst ituentg may. inp>tl@0 thenselves

~be substituted, {30 (vi) unsufsti tut eg: S0r sgubsti-tuted

het er oaryl, wher'e the heterqaryl ra

or nore identica3 or dif f drent F, ol 0@y ol CF3

“CN, 'NH2, - NHal ky_:j4 NH: cycl odl kyl , Nl—l;.hgg@r ocycl yl,

NH-aryl, NH 35. eteroaryl, NH al kyI C)ﬁ_%] oal kyI '

-~ NHal kyI het erotycl y! ,- NH- allkyl -aryl,

~ NH-al kyl -heteroaryl, - NHal kyl - NMH2i NH- al kyl - O—|

~ N(al kyl )2, NHC (O -aI'kyI , NHC(O) -cycl.oal kyl, .- :
"NHC( O) - heterocyclyl, NHC(O- aryl, NHC(O) heter oaryl

NHC( O) - aIkyI--aryI A

cal may have-one -



- 65 OC(O -al kyl, OC(O) - cycloalkyl o Co
OC(O) heterocyclyl OH, OCF3r " 0- aIkyI' 0-cycl oal kyl ,
Oaryl, O- heteroaryl 0- aIkyI cycl oal kyl, 0-al kyl -
heterocyclyl 0- aIkyI--aryI 0--al kyl - het eroaryl;,

:_-hﬁéef@@QYi@mNﬁ§02 al kyl --aryl, NHSO- aIE'@ﬂ'/EP2004/005388
heteroaryl, NO2, SH;..S-alkyl, S--aryl, S—heteroaryl

. ..cycloal kyl., . NHS02- heterocytﬂ@ﬂ - NHSO2- aryI
: iNHC(O)—aIkyI het eroaryl NHSCQ aIkyI '
‘atkgimset erocyclyl C024alekyl aryl , CDZ al kyl -

C02-aryl, C02- heteroaryl' C02- aIkyI cycl oal kyl , o2 .

CRH, €02-alkyl, @02-cycl-oal kyl , - C02- heterocyclyl :
'_OP(O)(@PﬁQ@ CPEX1@Pﬁ9i3 bﬂEEWaZ%ﬁ@| degiypyives = of ._the

eher Bl ¥bxmiied er oaryl, 0802-al kyl -aryl,
02- al kyl -heteroaryl, .OC.  (0) -alkyl - heteroaryl

Os03H, 0802-al kyl, 0802 cycl oal kyl
_C802<heterocyclylg 0s02-aryl, -0s02 CIXO) -aryl

aC( Q) - heteroaryl, - O 0) - aIkyI aryl , C(O) - NH2, 'C(O)

. Nealkyl, C (O N+ CROLN 0 C(0) NH-aryl |
o C(O)NH—heteroaryI CXO) FPa kyI heterocyclyl

C(O) NH al kyl - cycl oaI Kk | -ary

 C(0) NH-al kyl - heteroaréﬁ c(“o (aﬁ&) 2] C(O) N i

~(cycloalkyl) 2,C(0)N(aryl)2, C(CbN(heteroaryI)Z
- SO2NH- het eroaryl, SO02NH2i -S@NH- al kyl', SO02NH aryl ,.

~S02NH-al kyl - aryl' SO03H, -S020 al kyl - 8020 aryl,

5020- al kyl -aryl-, al kyl, cycloal kyl, heterocyclyf aryl_ i

- ‘oinhejer@ar Whe Sléb@.)ts*thlti%@h%s and-the whky! the following ’
10 .

cycl oal kyl, heterocyclyl aryl ~and heteroaryl .
SHBeEHdent s may in' turn themsel ves be substituted,

c =_CRS where R5can. be al’kyl’ .cycloalkyl,
o hﬁieéﬁ&yﬁé¥$a§rﬂé Pﬁééﬁéﬁﬁgﬁtly of one another.

a(i)‘_hydrogen

(ii) hydroxyl

S0 (did) halogen

20
25

50

a(lV) alkyl where the alkyl radlcal is saturated and

‘may consist of 1 to 8 c atoms,

(v),tunsubstltuted or substltuted aryl where.thé aryl'
' radical = may have one'-or_‘more identical or
different F, Cl, Br, I, CF3, CN, NH;, NH-alkyl, NH-
cycloalkyl, 'NH~heterocyclyl,z NH-aryl, NH-hetero-.

- aryl, NH+alky1—cycloalkyl, NH—alkylvheterocyclyl,
' NHﬁalkyl~ary1,' NH—alkyl—heteroaryl, ‘NH—alkyl~NH2,
NH-alkyl-OH,  N(alkyl)s, NHC(O)-alkyl, NHC(O)-
cycloalkyl} NHC (O) -~heterocyclyl, NHC (0) —aryl,
NHC (O)-heteroaryl,  NHC(0)-alkyl-aryl, NHC (0) -
alkyl-hetercaryl, NHSO,-alkyl, NHSO,-cycloalkyl,
NHSO;-heterocyclyl, NHSO;-aryi, NHSOz-hetercaryl,
NHSOz—alkyl—aryl, NHSOQ—alkyl—heteroaryl, NO,, SH,



alkylcyc{oalkyl alkylheterocyclyl ‘alkylaryl or -

. alkylheteroaryl,. and the alkyl, cycloalkyl,

“heterocyclyl, aryI;heteroaryI;

alkylcyCIoaIkyI -al kyi-heterocyclyl, élkylaryl or

-~ al-kyi het er oaryl substi t uent s, can, for their .part,

- turn-be substituted, SR6, where .R6 can- be aIkyI

*;alkylcyc
.. al kyl heteroapglkyand thé%@EW¢any@dwdalkyl 0- aryl 1;'-0-;"
" heteroaxeg¥bar?& | -and . Bﬁ5§&9§L¥?cléhﬁkb§¥C|03|kbLalkyl—ﬁ

e R A e,

erocy

al kyl het erocyc al kyl ar i'n_turn

'substlﬁéFéaocﬁﬁinylﬁéﬁék&ir?Fylsuﬁbﬁﬁ$§énp§t€5ﬁaryér O
~their blawﬁrowhere 043(@(}19 otder, Racaoy- BBkgan OC(O) '

depene LY &y 5°ﬁsrspgg§§hy|%¥: JRatyl, oco

alkylhﬁbeemeyeny, al logd mepeﬂagﬂybxyamd s oc(0) - alkyl—:

e oprebabas Sysalol ofel g, albilapioatin,
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. R7 and are o et er

t he al REPL2— @¢@¢r@¢mbhykyﬂﬁybk@away|OSOZ heteroaryl OSOZ—'__
al ky! NEARLICUELY| - PAsdo, Nk “ﬁeQ%r%'é\AEtL'tUte@P 0) Rz,
oc ere cycl oal kyl| o
Cyc|oapg9| @ﬂkyl aryl KD heteroaryl COzH ,jCOz—
alkyl, COz_cycloalkyl _ COZ heterocyclyl. COz aryl
COzuﬁeteroafyl,_ C02~alkyl cycloalkyl COz alkyl—
_ heterocyclyl,_COz_alkyl aryl COz~ alkyl heteroaryl _
.°C(0)-NHz, C(O)NH-alkyl, C(0)NH-cycloalkyl, C(O)NH-
_ héterocyClyl, L C(O)NH—aryl;' ; C(O)NH%heteroaryl,'
' C(O)NH—alkylfcycloalkyl, o C(O)NHéalkyl+hetero—
“cyclyl, - C(O)NH-alkyl-aryl, ~  C(O)NH-alkyl-
" heteroaryl, ( )N(alkyl)z, C(O) (cydloalkyl)z,
C(O)N(aryl)z, C(0O )N(heteroaryl)z, SO alkyl, SO-
‘aryl, = SO,-alkyl, SO-aryl, SOZNHZ, SONH-alkyl,
SOzNH aryl SO,NH- heteroaryl, p SOéNH alkyl‘a;yl,
"S0sH, SOgD alkyl, S0,0- aryl 50,0- alkyl aryl, alkyl,
' cycloalkyl ; heterocYclyl, aryl or - heteroaryl
‘substituents, n can have'the_#alue 1, 2 ox- 3, and
the alkyl, = cycloalkyl, ~ heterocyclyl, aryl,
heteroaryl alkyl- cycloalle - alkyl- hetérodyclyl
' alkyl aryl and alkyl heteroaryl substltuents may-

':,1n turn themselves be substltuted,

(vi) uhsubstituted or substitﬁted hetéroarylf where the
' - heteroaryl radical may have one or more identical
or different F, Cl, Br, I, CF3 CN, NHz, NH~alkyl,
NH—cycloalkyl, NH-heterocyclyl,  NH-aryl,  NH-
heterocarvyl, NH—alkyi—cycloalle, NH—alkyl?
.'heterocyclyl, NH—alkyl—aryl} NH—alkylfheterQaryl,
NH-alkyl-NH, NH—alkyl—OH, N{alkyl)z, NHC(O)—alle,.

NHC (0) -cycloalkyl,  NHC(0)-heterocyclyl,  NHC(O)-

aryl, = NHC(O)-heteroaryl, - NHC (0) -alkyl-aryl,



and heterocyclyl can, for their part, in turn be

. substituted. R3 and R4 can, independently of each

‘other, be hydrogen. or NRORLO with the proviso that,

when R3 = NROR10, 94 25 H and when R4 = NRORIO R3. =

‘Hr where R9 can be hydrogen,. fflkyl cycl oal kyl ,
‘heterocyclyl, aryl, heteroary

alkylcycloalkyl

'=a'ky'hﬁh?r82ygﬁxg}k %5&%@%%¥10r a'@%%%etgiQﬁiyl a@%soz_ __

'che al

ocycl

L heteroéwﬂoaék@l CMS@arh?FerﬁpkylhbteM@ewryl NHSO2~
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be i ndegendenty ofo

70 S5 00l ot "o (g sevealiyl, o0 (0 )

OC( O - akkglroayyllylD- he.beazb]ayl)/-#ar}ﬁ)]:,al k}ﬂ——aiy«;dle&leltﬁlroaryl .

-~ 0-alk t cl
. 0- alkybcﬁgi SEQ§X 6% y%& aa%%ﬁélqg heterocyclyl
. 0- heteﬂ@d@cﬂ-yrylo ar®¢ Os-metermlyx:l,yl 0§(é>r ylalkyl-aryl,

: g: QFLeP@ ggl @Eérc@k#y N h@‘séa}?af yd)so;_l\l%ky'i"' 050,-

;'aIkylahgkergér9hkylhetq{ 2yg1§?@sgkyyents Cﬁﬂﬂﬂﬂﬂblk 1- 2
“their part, in turn be substituted g

-C (Y) hREEXRESYInhEPe ¥Hs aldvind SRffY&nd SRi??tﬁé39arYl
ot her c@cﬂoﬁi@y@gen o a1_6]l,25 0o-
er oa

heteroar

| .
NHSC2- ampaiacw 592" BERFEOCHPBIR: oy JGRrRghL, 080

 NHSO2- -hetereeyolyl osHHSORCNay]) BsoNHGINO-helearyl,
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:‘(vii) ' OR5, where R5° can be alkyl, cycloalkyl;

35

N SR TR bl SRR Y g aproan

__-NHC(O)C@HRyI{NEPeRbglyI C@@{ay&lbaﬂ&wdcyccga heterocyclyl 7
N po o8 NSRS Relenoa ks, a-alﬁyfleﬁéfa{glkyl co-

NH- het

. NH- al ﬁgnﬂcyéybebamyyclwik al kﬂomaflﬁefﬂemrym d C@rahkyla
- CF3i CHet@H%aryb‘ al kyd oMk,  C(0)NH-alkyl, = C(O)NH-
' cycloalkyl, C (O) NH- heterocyclyl - C(O)NH-aryl,

_ C (O)NH- heteroaryl, Co C(O)NH alkyl cycloalkyl

- C(O)NH-alkyl~- heterocyclyl Con C(O)NH-alkyl-aryl,
.C(0)NH-alkyl- heteroaryl,_ o C(0)N(alkyl)z,
_C(O)N(cycloalkyl)z, _'__ = o C(Q)N(arYl)z,

 C(O)N(heteroaryl),, SO;NHz, SO,NH-alkyl, SO;NH-aryl,
e SOzNH—heteroaryl,' K SOZNH alkyl aryl, SO3H, SOZO—'
“alkyl, = SO0-aryl,  S0;0-alkyl-aryl, alkyl,
cycioalkyl,. heterocyclyl,  aryl_ or -heteroaryl _
' substituents, .{and - the alkyl, cycloalkyl |

' heterbcyclyl aryl and heteroaryl substltuents may

-;n ‘turn themselves be substltuted

heterocyclyl, SRR aryl, . heterocaryl,
-alkylcyclealkyl;'.alkylheterOCYClyl{ alkylaryl
or alkylheterbaryl, and the alkyl, cycldalkyl,
heterocyelyl, aryl, _ hetercaryl,
1alkylcycloalkyl, alkylheterocyclyl, elkylaryl
or alkylheteroaryl substituents can, for their

part, in turn be substituted,



‘unsubstituted or substituted alkyl, where the alkyl

radi cal nmay. have oné or nore identical or CO2H

N - C02-al kyl CD2-cyc|0aIkyf; CDZ-heteroCycIyl,'OC'(d), _ 

10

- C(O) NHal kyl |
'-8% %)NH?dF?IalE¥é§ﬁFﬁﬁ% EY%ar?pd ?ch fkyl, cycloalkyl

--al kyl -heteroaryl, OS3H, 0502-al kyl, ‘0S02- _
-cycl oal kyl, 0502- heterocycI%%, _0s02- aryl 0s02- -
“heteroaryl, 0S02--alkyl- aryI 0s02-al kyl - heteroaryl

 FULIGe A NraLly! o QA Qaarybe C L0 het spe%adkyi

- heteroar yI--heter cycl
heteroarymetQ¥QQEClM@H2l cycloal&yY b heteroaryl

C02-al kyl oyl l@élk@é' GEkiheeedey COP A1 khkylaryl

. C(0) NH ahdavd rdeterprycl yl , arGi0) NH alrdgy| - het eeearygbryl,

SNz g sl o ity ppnan

S02NH- al kyt , aCkyDhehlekrabkyl - &m@btltﬁeﬁtN(akkyl)ﬂor their

et or oo 3P s 4 iSSP e Ly

- S020--aryl,  5020-al kyl-aryl., cycloal kyl ,: heterocyclyl

ayk) or ﬁ@f‘;ﬁ(@ar Yihe$ebsh T t wedt sps t i&‘éncyC:h‘?c?éplfé/rhderltly of _ s
radi cal may have one or where - nore i. %ntlcal o
differenteFh QOthBL, | QW{ENQQQQﬂQKyIa r CYCloalle

NH'CyC|OahéWérocﬁﬁtﬁBIGTQEYLl YhetBHoaryl ,: NHlkylcyclyl

R i o
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alkylheteroaryl,- and the alkyl, cycloalkyl B
heterocyclyl, . - aryl_-'_ and - heteroaryl

s or alkylheteroaryl substltuents can, for their
part, in turn be substituted, ' .
or R7. and R8 are together cycioalle” or
heterocyclyl, where cycloalkyl and heterocyclyl-
'can,;for their part, .in turn be substltuted

R3 and R4 - can, independently of each Other, be.hydrogen

. or NR9R10 with the prOV1so that, when R3 = NR9R10,_R4 =
25 | ' . o :

H and when R4 = NROR10, R3 = H,

'where R9 can - be _hydrogen,' alkyl 'cycloalkyl

heterocyclyl,  aryl, heterocaryl, - alkylcycloalkyl

'Ialkylheterocyclyl; 'alkylaryl or alkylheteroaryl, :and._-"

the alkyl, cycloalkyl,  heterocyclyl, aryl  and
'heteroaryl;" ‘alkylcycloalkyl, 7 alkylhéterocyclyl,
alkylaryl or _alkylhetaroaryl substituents 'can,_'for
their part, in turn be substituted, ' '

and R10 may'bef

_—C(Y)NR11R12 where Y'is 0, S and R11 and R12 may

be independently of one another

(i) hydrogen, .

alkyldycloalkyl}“ alkylheterodyclyl,_Zalkyla;yl,.'
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_het_erdé_ycl yl, NHC(O) -aryl, . NHC( O) - het eroaryl,
NHC( 0) - al kyl -aryl,. NHC(O) - al kyl -heteroaryl,. NHS02-.
10 al kyl, NHS02- cycl oal kyl ,. NHSO2- het er ocycl yl,

C NHS02- " aryl, NHSOR- heteroaryl NHS02- al kyl -aryl ,

NH.-SO2- - al kyI heteroaryl OHy O -al kyl, 0-cycl oal kyI,

o 0- heterocyclyl, O-aryl, O- heteroaryl 0- al kyl .aryl}
- . 0-al k'yl--he_t.eroaryl-, _O,C (O -al kyl, oc (O. 15 - =
~‘cycloal kyl, OC(O)-heterocyclyl, oC. (O -aryl, OO

het eroaryl, OC(0)-alkyl-aryl, @gggl 'allg%ik |where the
y -

- oee- hﬂ]@*PCYﬁﬁibal@% aryle CBE2- cﬁh_et fbear lder@B¥&1 ox

Rl Gl RO 0, G e
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ﬁggglro}ge%/ero C -NH2 ﬁﬁgmgrﬁéa@gﬁ)al Kyl - yp- alkyle '
~cycl OaﬂldKWEkrOCQ(QBNH héﬂ"bfadd%dl"}ﬂryl@( O'NHadkylL - heZQroaryl :

S9N & L0 st kihon, -

C(0) NFP%{FQKWCYféjtﬂoar yIN H -ﬁ(raqlkw ) 2NHC (% heteroaryl
ode N(I@H@t@ﬁl;ﬂ/]kélzrar O) Néearwh )-3lkyl heteroaryl NHSO,—

0) N( het L1t {
A

t he he&fzyppycw‘soiacbtcea&oawl hawrwmmeld:rymmrl NHSO2— -

: 15_"-.1 dentic L
“NH al k9theseragricl oal eralkmlFPM@i@Pékaf}m yl, W aiky1-

o id di ff | kyl I
| I’\"‘fgﬂt L%:/?k %Lp%i:_‘?ﬁ%%iypﬁoéf k%lﬁlfar yl‘_ﬁo]?y%r SN%Eloalkyl

substi $tﬂe¢ertsz;o¢yqum,sub%ﬂxm,ed S)-rhesﬁfbmalt}tﬂt:ed Gyl OCF3,

wh h | h -
ere é{f ﬁ}r(y di ][O?g::yg%oa@&l aVE(?QE‘?l:.e%E:c (ﬁl ~ O-aryl,

-~ NH-ar Yﬂleté‘ﬁé@ij@:@j}y Waﬂi]kﬂ—é)m oal loHalkyl-heteroaryl,
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" NH-al kyl - het | NH-al k
N al K iAEr el Buty ot riS W54 g (@)-hgsengerelyL,

- (al kyl9c20) Ny 0) addkyo) - rylycl @ (o)-alC a0y,
20

'heter8&¥5;y£lkme(:9%roaryl 0S0sH, = 0SO0-alkyl, OSOz-

cycloalkyl, 0804~ heterocyclyl 080,-aryl, 0S0;-
° heteroaryl, 0S0,-alkyl-aryl, - 080.-alkyl- heteroaryl,
 0P(0) (OH)2, C(O)-alkyl, C(0)-aryl, C(O)-heteroaryl,

CO.H, 'COZ -alkyl, 'C.Oz'cycloalkyl CO,- heterocydlyl,

- COz~aryl, COz- heteroaryl COz- alkyl cycloalkyl, COz-

Calkyl- heterocyclyl ' COZ alkyl-aryl, COz-alkyl-
_heteroaryl - C(O)-NHz, (O)NH—alkyl _ C(O)NH-
'_cycloalkyl . _C(O)NH—heterocyclyl ' C(O)NH aryl,
'C(O)NH- heteroaryl : ‘ C(O)NH—alkylfcycloalkyl,
( ) NH- alkyl heterocyclyl, C(O)NH*alkyl—aryl,
)NH alkyl- heteroaryl, | C{O)N (alkyl)s,
(O)N(cycloalkyl)z, o : : .C{O)N(aryl).,

)N

C(O)N(heteroaryl)s, SO-alkyl, SO-aryl,  SOz-alkyl,
SO;-aryl, SO;NHp, SOzNH—alkyl, SO;NH-aryl, SO;NH-
heteroaryl, S50,NH-alkyl-aryl, ‘SO3H., S0,0-alkyl,
S0,0-aryl, 50,0-alkyl-aryl, ~ cycloalkyl,

' .heterocyélyl, aryl or heteroa:yl substituents,



aryl NHC( O) - heteroaryl - N.HC(O - al kyl--aryl:,

NHC( O) - al kyl - het eroaryl, NHS02- al kyl , NHS02 .
cycl oal kyl , - NHS02- heterocyclyl NHS02- aryl, NHS02-

~hetexoaryl,. NHS02-al kyl-aryl, NHS02-alkyl 10 . - =

.heteroaryl, NO2, ' SH, S—aLk%%,_S-cycLoalkyl,

"'S—heterocycly[ 'S-aryl S-heteroaryl, OH OCF3,

0-al kyl , O- cycloalkyl 0- heterocyclyl 0-aryl,

. O-heteroaryl, 0-al kyl-cycl oal kyl, 0- aIkyI-hetero

- cypid ur@smwmd - alskplsthstaedar pive 10aa Ky '1ghere B

. IOH' O-t §&H2d o lﬁ}i((gaéﬁé%d (Oﬁavéycbﬂélkﬁk more".
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et erog

oC( O - heterocycly O-aryl, heteroary
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- _Slsigyzll ath‘%?%?%?# ﬁt ero@ Yéq)afy O) ﬁq anfld\%%egp?ﬁyl
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- C02- h eroc C02- het e r Ih
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C(O)NH-alkyl-heterocyclyl, = C({O)NH-alkyl~aryl,
C(O)NH-alkyl-heteroaryl, . C{O)N(alkyl),,
C(0)N(cycloalkyl)s, : C(O)N(aryl),,

C(O)N{(heteroaryl),, SO;-alkyl, SOz-aryl, SOxNHp,



cycl oal kyl, heterocyclyl, aryl or heteroaryl

~ substituents, unsubstltuted or substituted cycloalkyl
~ Where the cycloalkyl rad|cal may have one . or nore

'-gheterocEcIyI HC( —aryls.
'NHS02- &

i dentical or different F, O, Br, I, NH2, NHal kyl, 'NH'-
cycl oal kyl, NH-heterocycIyl NH:aryI NH-hetero aryl
NH- al kyl -aryl, NH-aIkyi-heteroaryI N (alkyl)2,” NHC
(0) -aEBQNH ii (0) S@Q%HJ%¥yﬁy| §ﬂ%§ﬁ(%kteroaryl : SO3H

eteroary ,

el oo Spaparih 3 hetAZOAPE02 alkyl,

“ heter OaﬁthLoanylp alri@der&quﬂlqal kMIryllo or ~-heterocaryl"

0- hetero O-heferoaryl, O-alkyl-. aryl,
0- al kyﬁuﬁé ?Y'BE?W' OC(O) “al kyl ;. OO cycl oal kyl,

a9 het er ocycl yl . Q- aryl, YO heteroaryl, -

| g 0% vl galiul OO0y e G 0T

.10

15

CNHaryl, *NH hetero ary 3
NH- al kii(2h&Ya) ocyBiGi0) 1 oy | Nigr () ~Cycloalkyl, NHC(O)- -

- C02- hehetecycyylylcnz aryl, Q02-.heteroaryl, C(0)--
~NH2i - C( Oy NH-al kyl, C (.0) NH-cycIoaIkyI C (O) NH -

;heterocyclé , C&C%NH—aré) C(O NH-heteroar - S .,-' '
C( 0. ) NMegl kel =Calgl>) & )WF-PE?k%jﬁh?e%e‘ﬂo%‘P%lRlG may be_ .

C(O N(al kyl)2, alkyl or. aryl substltuents (iii)

unsubstituted,or sybstitute he ero mherg the h
héteér oBPSPYFELEHFREI ARy RHPETILET g ﬁ&yﬂaem‘ﬂ €&F or-he
dlfferemkyQHréHrdﬂRymayOhamﬂ oﬁ&ﬂpr N kydentical or

:;NH-arygiF or am%efe tl&ueQﬁiﬁd cd$Ub§ﬁ %gﬁgg Olgg—

subst i e aryl
or nnreypdenﬂkyéb ofH-Tip ¢ epentlyl, CJNHerYl:-@FBhEteIO"

NH2r  Neb-ghkyl, N"iqﬁé!é’i]%iké/i{ll NI;I- Eelt fN(F:yCI g%%&k—'ﬁeteroaryl

. E\IFE ﬁ' lklvilatB@b %yl NHmd:t«y =71, NHNH(KW -—-lrﬂ‘&.erd‘dryl -
) a
 RH(0) &Hé%r%ﬁ er| l@leHC}Q%? k¥, NHSOz—
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_,g-thth&tﬁkpaNﬁ&OZ HDkyl SHWﬂSGE—&&bYl,P%ﬂiﬁydﬁbalkyl S-
- heterogryl, oNgRy yPH %—aeiﬂ%, Sseietapbl¥by, om, ocrs,

- 20

- O-alkyl, OwCYCloalkyl O- heterocyclyl o-aryl,
Q—heterdaryl,' 'O—élkyl—cycloalkyl, ' Q_alkyl—aryl,
O—alkyl—heteroarYl, OC(O)—alkyl;_OC(O)—cycloalkyl,

- 0C(0)-heterocyclyl, OC(O)—aryl;' OC(O)?heteioafyl,
'0S0,-alkyl,  080,-cycloalkyl, = 0SO;-aryl, = 08O~
heteroaryl, C(0)-alkyl, C(0)-aryl, COH, Co'z'-;alkyl,: |
'Coz;cycloalkyl COZ”heterocYclyl | COé—a:yl, COs-

heteroaryl; Cozﬂalkyl cycloalkyl : COgJalkYI—
heterqcyclyl COz- alkyl aryl COz—alkyl heteroaryl |
C(0) ~NHz, C(O)NH alkyl O)NH cycloalkyl, C{O)NH-
'heterocyclyl C(O)NH arvyl, . C(O)NHuheteroaryl,
C(O)NH—alkyl—cycloalkyl, ' C(O)NH4alkyl¥hetero-
 cyclylg C{O)NH-alkyl-aryl, ‘C(O)NHfalky14hetero?
aryl, C(O)N{alkyl)a, ~ C{O)N({cycloalkyl)a,

C(O)N(aryl)a, C(O)N(heteroaryl)g{ 50-alkyl, - so-
~aryl, SOz-alkyl, SOp-aryl, SO,NHa, SOsH, alkyl,
- cycloalkyl, heterocyclyl, aryl or heterocaryl -

substituents,



~S-heterocycl yl ;S aryl, S-het eroar'y'l , OH, OCF3,

- O.alkyl, 0-cycloal kyl, 0-heterocyclyl, Oaryl,

0-heteroaryl, 0-al kyl -cycl oal kyl', O al kyl -

heterocyclyl, 0-alkyl-aryl, 0-alkyl-heteroaryl, - 76.

- 0C(0) 0-al kyl=0OH, O0-

- Ondapbisiener i GG R .

.heterocycﬁyalkzmzradycalca@yhévﬁﬁba@w¢ O€DQOQEkyﬁentlcal-

10 15 cycl oal kyI OC(O) hete{%c_yclyl oC(0)-aryl, .-
oC (0). -alkyl, OC

- heteroghyl 4; £2n 0% al kyl . 15592 Gy,Cl QIQEKWNH—(%Q@{yl NH-
- 0s02- heteroa O) aIkyI Xiﬂ 0)
heteroﬁh’?ﬂoa&m%al k)ﬁ/ﬁ 8(%@2 aN‘yII“hEtero‘
- C(O) N(hetyg, roaryl IQHZIa L, SO ar WH aSQc%rlaJhlé}‘Je,roaryl
- -8((003 El(@?é&% ;E;} )ehrE{oCa {\'§b§1'cky' ) %ycloalkyl, NHC(0)-

O 0) NMhat kybeybey ey ocy@nm (OGLNNEF al kyqﬂcaaqn-heteroaryl

10

al-kyl, cycloal k _
subst i BGEA s, 1]@@1-1he‘ge@<pagyi5ochc @hraldat n n&dfy (©

oyl G R o R VBB 21 ROPOETAY ) WSOz"'.

S02- ar heLe80anyR, - SO2NBHal kyl , CS@QNHiaryI Qammqaoalkyl

hetero@rﬁgterQ@gFEQﬁrylo a H SQZQe@éf¥éryf?2otﬁ%kal— 

et er oCcy or heter oary

| paﬁve teﬁclaa§ﬁp§tleQ@¢ -petswbstict l?dcgﬂbeL@@ylL,OC 0)-" :'
g ere r i
Nl KbFEePRAEE o BIPRyHLIR hS%Q? YAALKe 9592-axvL,

2.

35 .

" NH- het 860a+lydt e Mb Kyl -COM, , NH&ahklehet@@iﬁugdloalkyl |

_N( A KYbb2n G dQcAHY! D, -e8EI Rl & ar N Qo) -

 NH;,  C(O)NH-alkyl, = C(O)NH- cycloalkyl C (0) NH~
: _~heterocyclyl, ) C(O)NH-aryl C (O)NH-heteroaryl, -
_.C(O)NH alkyl aryl S C(O)NH-alkyl- heteroaryl
C (O)N(alkyl)z, alkyl or aryl substltuents,r

(111) unsubstltuted or substltuted heterocyclyl " where

~ the heterocyclyl radical ‘may  have one or more

. 1dentlcal_cn: different OH, O-alkyl, O- aryl, NHz,
'-3NH¥alkyl, NH—arYl, alkyl or_aryl substituents,.

| (iv) unsubstltuted or substltuted aryl, where the'aryl

: ‘radical may have one or more Videntical or
f-dlfferent F, Cl, Br, I, CFs, NHgz NH-alkyl, NH-
".cycloalkyl, NH—heterocYclYl, " NH-aryl, NH-hetero-
'aryl "~ NH- alkyl cycloalkyl,' NH—alkyl—heterocyclylf
NH- alkyl- aryl NH—alkyl—heteroaryl,' NH—alkyl—NHz,
'NH-alkyl-OH, N(alkyl);, NHC(O)-alkyl, NHC(0)-
cycloalkyl, - NHC(O)-heterocyClyl, "~ NHC(0)-aryl,

' NHC(0)-hetercaryl, NHSO;-alkyl, NHSO,-aryl, NHSO.~
. heteroaryl, NO-, SH, 'S—alkyl,' s-cycloalkyl,
 S-heterocyclyl, S-aryl, S-heteroaryl, OH, OCF3,
_' O—alkyl, , O-cycloalkyl, O-heterocyclyl, O-aryl,
.- O~heteroaryl, . O-alkyl-cycloalkyl, O-alkyl-
heterocyclyl, Ouaikyl-aryl, - O-alkyl-heteroaryl,



het erocyclyl, NHC(0) - aryl NHC(O) heteroaryl
~NHSO02- al kyl, NHS02--aryl, NHS02- het er oar yl , hKE SH,
~S-alkyl, S-aryl, OH CIFS O -al kyl, O- cycloalkyl

0- heterocyclyl, O-aryl, 0- heteroaryl OC(C»--aIkyI
OC(0)-cycloal kyl, OC(0)- hete6ocyclyl oC(0) . -aryl,

- OC(0) -heteroaryl, 0sS02-alkyl, 0OS02- cycloalkyl

0502- s het 0 - alky(oy | o
kOB het ocaqery HO ekl CiPiarylocio)-
Q2 he@b@b@@xbwl, @mohﬂwtem%l%ﬂefr o<a¢§§© E&X)\Q]Y 0C{O) - -

al kyl H&@é?@&f%i, @@%zaékyhhetsegoey@wélk 02 oso2 aryl;

het er-oar

V'al kyI O%%U) e(ﬁpélréék @(O)a?’(hﬁyljreter%fw ??YE( EFO)‘-’ '.

C( O Nl‘h@té’i:oaﬁ(rp) Nidaat er@na{—dekyCL(,O) Nﬁzatll«yloalkyl . COp=

 Cycr oalRyrbRTef R ARG REL or eeyers o Rr ey CORabiyl-

- 10

15

to Fonnﬁal

- alkyl -apyloalXd, I\Haﬁ*Wymmqmqua(,op%aakwparyl
C(O N I N (h | 2’
IAMetelenl e GLQr N (etenoa)) 2 c o a-adin

C(O)N(@KQPNQ‘CYQDQahkkyJ SD@lémwhEtGQQHMQ%Z (O)NH‘I.
S2NH-al.kyl , @@%-ﬁféﬂe%\fﬂ‘ hethm@ffbdal,kyio%ﬁcloalkyl

|
_substituents;. cycloal kyl, Hheterocyclyl

het or 08/ §1 NanaL By SFoFOLREF L1 of or abldCaire  kyl-aryl,

gerl vatlwlsﬁ sheylanses®ssryR, Pyrido[ 2, 3- b pymazilierl) 2,
eriva

. | F la | di |
e m b ORPeELSRI TR that | neutral i zatt SBER 2

basi ¢ c¢npmwhdseromryh)m-|SOwhékgluheS@ahtslaréﬂh-alkyl :
obt ai ng %r orsdaﬁgl ogugs, N A tlfp(g[lcorrgggﬁ@sa@l?gor KA -

ani‘c and or ani c ds or

" neut rahezarpenydi féKhﬂrthéKé@falkEésesf“k@darﬂﬂe 5020~
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SO'Vatﬁéte?MQE?lesa@%§ﬂxﬂdﬁﬁiéﬁmk§l}hﬁe@étdb?clyl aryl
“conpounds wi thinorganic and .organic,.

or heteroaryl substltuen S, and n may ‘have the_

value 1, 2 or 3

(V)k;unsubstitUted or substituted hetefoérYl ”whefe'the
| hetercaryl radical may have one. or more 1dent1cal
- or different F, _Cl, Br, I}_ CF3, NHm._NH alkyl
'_NH—cycloaikyl;- ' NH-heterocyclyl, "_ NH-aryl,
'NHmheteroafyl, NH-alkyl-aryl, NHfalkyl—heteroaryl,

"~ N(alkyl)a, NHC {0} ~alkyl, NHC(O)- cYcloalkyl NHC(O)
heterocyclyl, . NHC(O) -aryl, _ NHC(O)—heteroaryl,
NHSOz~alkyl, NHSOz~aryl, NHSOz- heteroaryl NOs, . SH,_
S-alkyl, S—ér?l,'OH, OCFs, O-alkyl, O—cycloalkyl
O-heterocyclyl, O-aryl, O-heteroaryl, OC(0)-alkyl,
.OC(O)-cycloalkyl,' OC(O);heterocyclyl,',OC(O)—aryl,
OC(O)-heteroaryl, 0S0.-alkyl, _OSOz4cycioalkyl,
080,-aryl, 0SO;~heterocaryl, C(0)-alkyl, C(0)-aryl,
C(O)—heteroaryl; CO,H, COz-alkyl, COz—cycloalkyl}
COz-heterocyclyl, COz-aryl, CO,-heteroaryl, - COz-

~alkyl-cycloalkyl, — COz-alkyl- —heterocyclyl, COp=.

alkyl- aryl COz-alkyl- heteroaryl C(O)—NHQ, C(O)NH-
alkyl, C(0O)NH-cycloalkyl, = C{O)NH-heterocyclyl,
C(O)NH-aryl, - C(O)NH-hetercaryl, C{O)NH-alkyl-




'solvates hydrates and ponnofphOus._fOrnt_thereof
~.may be present in the. formof their racemates, in
--where the compounds of the. general Formula: and the

salts, derivatives or analogues thereof, the the form.
of "the. pure enantioners andfpr dlastereoners or in

.the form of n1xtures of these 25 enantioners and/ or

DutynyFEPEAPEy | " ERB RO Ay R Y c -

heptenyﬂkyhe@ryhylc Qkﬁﬁwgdkr&mhﬁﬁﬁgﬂﬁmyl,363%Héq%ﬂh&ﬂl)Zr

,..rad|cab FRY ( @g f@%fﬁ¥l y ethyl, n-propyl, 2- pr@epw aryl)z,

n- butyl, sec ert’- but n- pentyl i so- pent

neo- peRt§I N ( heh%&9¢rYleexy$ zrﬁ%kﬁ%y| SQa1RAYen y| S zNHz.

'(‘(’;' ?yl )soﬁr@ilmnm pf@@ﬁmda 1(;H2Q4s152®|ﬁ2hete@ae@yu¢m SOsH,

CPyri doFQZ%'E!J]]]ﬁz/lrfaZ| ﬁgjpéegﬁ‘f ti veég%ﬁ Ilqu(,?ré’éﬁé( | _alkyl

‘*_Fornulayblaarnyﬁ;ngﬁerdzdnynnylchaaagneruzed ihe telra ryl -

: pyrrol P4

t he. hetﬁ ¥cl¥t radi-cal may. be tetrahydro. pyranyl,
ﬁg %fa2|nyl and norphollnyl For nul-a I

"'e-accordlng to Claim1, characterized. in t hat t he

10

. -pyri do % faz.in--6-yl) -3 o
methyl & P%}F?it#gﬁ%@a 58 O e ~Shabic® Compounds with =
R S Gk naabtbahea-fﬁmyl@ygadbt2a&ﬂdbpymaznauﬁryuizatéan of

7't1 tertfggﬁgltﬁeggoghenylpyr|d0[2 3- b]pyra2|n 6-

heter ogpyl Atk &alo 1 P R¥IEYLKe THHs, - ddisebives

-yl)thioure

17 2- Bt RPRAPBYES- 9 ( ShRaPRIRAERs AFcayfiag) o3 Formula
b] pyr azi n- 6~xitlhlchi ouFiga 1- shits(4- r@ﬁ@oxy@hﬁﬁ:}(hible by

nltrop lourea
..1 [3 %?ﬁk@phgny ogypﬁddfbt% Jfﬁvrg?;c an %hnlo. |
nltrbpheﬁylﬁnﬁ|¢DEe@q§yates, hydrates and polymor ous -

'”Iyl)thlourea

1-cycl opropyl - 3-( 3- phenylpyrldo[z 3- b]pyra2|n 6-

- yl)thi queea the compounds of: the general Formula I and-

20

e e SN R0 2, 0] P S s VLLERY, e

- |n1dazebyhatepynhydndteewam@1pomymprpyoudaﬁqnms thereof
l_:'tpyraZ|ng be present in the form of their racemates, in

25 -
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the  form of  the pure enantiomers . and/or
: dlastereomers or - in the form of mixtures of these
'enantlomers and/or dlastereomers or in the form of

- the tautomers

) 2-35 PYrido[2 3-bjpyra2ine‘ derivatives~ of the :general'

Formula I-according to Claim 1, characterized in that
" the alkyl radical may be n@thyl ‘ethyl, n-propyl, 2-

lpropyl, n-butyl, sec-butyl, tert- butyl; n-pentyl, iso-

‘pentyl,  neo- pentyl nfhexyl,' '2—hexyl, n-octyl,
ethylenyl - (vinyl), ‘_ethynyl, propenylt (=CHzCH=CHy;

. ~CH=CH-CH;, ~C(=CHy)-CHs), propynyl (-CH;-C=CH, -C=C-

CH3), Dbutenyl, butynyl,_-pentenyl, pentynyl, hexenyl,

~ hexynyl, heptenyl, heptynyl, octenyl and octynyl.

3. Pyrido[2,3-b]pyrazine derivatives of the general

Formula I according to Claim 1, characterized in that



-_1thenhyteﬁeéﬁybh3ﬂ9hpyllmay2bé bypyoagin- 6u¥Yl)tmh;euwl c

10 phthaIaZ|nyI i-ndol yl , indazolyl |ndoI|2|nyI

qui nol.i nyl, |squ|noI|nyI gui noxal i nyl ,. qU|nazoI|nyI

: carbazolyl ‘phenazi-nyl ,. phenothiazinyl ~acri di nyl . 5.

Pyrido[2 b]pyrazine derivatives of the. general .15
Formul a. 1 according to Clalm% 1 to 4, especﬁally one

'the fol | owi ng conpounds:

leb! VhocdebRugonth hgly%{edl%yl "tﬁﬂ;‘jﬁ’%ﬁ gktggglga;ggrﬁg

) fo¥eeeahy¢ OR ¥ Y pyrrolidinyl, - - lpiperidinyl l\V'

%q%hﬂu%i%&ﬁmﬂ¥&mmeW)pw1mﬂZ3 meamn 6
]t hi ourea hydrochloride ™ - :

1 al'lyl--3-[3- - (4-met hoxyphenyl ) pyri do[ 2, 3- b]pyra2|n 6-

y& ] t hi Byr o P25, 3- b]pyra21ne derivatives of the- general‘:

Bér mu £h¥|§ée/9dlné ghSTX Ryrld%[ é%égé§gfg nln that_;

”-1@?ha¥?h%rop TV 3! (ésoﬁézﬁ§ pyrPgofﬁoﬁy%Iplpggﬁgoéyl'7

10 1

- ypyrhiowyka  pyrimidinyl,  pyridazinyl, - pyrazinyl, o

?ﬁvﬁ+g€§£%§13 (3- pheayypyrldOB%dézelpyraZIn1@d01121ny1

ATEISEeh e dof 2l 08 i elyi nquinazolinyl,

;_y&éfﬁmﬁbﬂfiy phenazinyl; phenothiazinyl, acridinyl.
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1-furan-2-yl net hyl - - 3- (3 phenylpyrldo[z 3- b]pyra2|n 6

--yl)thi ourea 10 B
15 et hyyxBde B2, QﬂbhpYr@ph@mykkpywm¢0W2§3 bipytmﬂlmﬁ@eral

5 14 '“ygh%d?%i% 891 FBy PP, 3. PRy FaalRTES Y on of

@¥4@Mﬁ@%.comp0un
1- aIIyI 3-[3-(4- nltrophenyl)pyrldo[Z 3- b]pyra2|n- 6- y1

ralhel Byt S Ly pists bor 2 aley A ek Ghjourea

'bEﬂZDH&E—3 (3-naphthalen-2-ylpyrido[2,3-blpyrazin-6-

[ 3-(3- hydroxyphenyl)pyrldo[ 2, -b]pyrazin#
GYf} %%IOU% :

1- allyl 3- [3 (4- methoxyphenyl)pyrldo[Z 3- b]pyra21n~6— 
'yl]thlourea ' Lo _
1-allyl-3-[3-(4- hydroxyphenyl)pyrldo{Z 3wb]pyra21n 6—;
yl]thlourea hydrochloride

.1—(2—methylallyl) 3-(3- phenylpyrldo[Z 3~ b]pyra21n 6—'
y1l)thiourea : :

'.1—(2—methylallyl) -3-(3- naphthalen -2- ylpyrldo[z 3—

b]pyra21n 6- yl)thlourea ' : - o
.1 [3-(4- methoxyphenyl)pyrldo[Z 3- b]pyra21n 6-yl)-3- (2+

'methylallyl)thlourea . SRR
1-(3- naphthalen~2 ylpyrldo[Z 3- b]pyra21n 6— yl) 3f(4é

nltrophenyl)thlourea
':1 [3-(4-methoxyphenyl)pyrido{2, 3- b]pyra21n 6— yl] ~3- (

nitrophenyl)thiourea

1-tert- butyl-3-(3- phenylpyrido[2,3-b]pyrazin-6-
yl)thiourea _ : o | “
1~eyclopropyl—3—(3—phenylpyrido[2,3—b]pyrazin46¥
yl)thiourea: |
1-methyl-3-(3-phenylpyrido[2,3-blpyrazin~-6-yl) thiourea



.‘.. ‘o

|_\

N

0

“1-allyl- 3 (3- benzo[l 3]d|oxol 5-ylpyrido[2}3=b]pyrazin
6- yI)th our ea

13

(4- hydroxyphenyl)pyrldo[z 3- b]pyra2|n 6- yI] 3

' prop-2 'ynyl t hi our ea

P

'3lc§W§é@h9Kylrﬁrbér

aIIyI 3-[3-(4- hydroxypheny%%pyrldo[Z 3- b]pyra2|n 6

razi

1lal(4Fflugrpphenpl bt A= h%dmb&whemich)wd Hdf P 3-agn-6-

.I 3: B%h%&?lgu&§gp&? §§%y£idgggr9X%§§$¥QQQn1%”§f¥£ﬂféurea

:= png%hEOQr¥ ] thiourea 30

Soh hydr oxypheny| do[ 2,3-b 6-y!l
9K STRRen §fgy%f 5%20 :b]py%§QQé¥%P y ]_

1F@ ) kvhodrkd- - (4- hydroxyphenyl)pyrldo[Z 3- b]pyra2|n 6-
t.hi our ea

--2 _ 1- amswrgpyé %Mm?%@%&%&m%@ %u%x%l%ymw} i n: 7 35
_ _Vyly)lt) hhovteaa -

CY5LOR 90k 108 ry) YEhgoh 33101 Y5 281 R SVIITTS

 lf1yéItyhoBrE8 (4- hydroxyphenyl)pyrldo[z 3- blpyra2|n 6-
yl L 2,3-blp -6-
G e e e v R KTy o

@Eﬁéﬁp§?é 3- trlfluoronethylphenyl) 3 (3 phenylpyrld_

01-$3L24nayahgk%ﬁhény1)ﬁybyabtﬁ 331py§@yi@we+ﬁpiés~_ :

urea -

A ﬁi razin-
 1MskE EE&Puée?S phenylpyr|d0[2 3-Tpyfazin-6.-yl)urea

bl ob Voul bkt Clebpiues i pig oo | Baksto ke asghmpotmd. 1 -

bﬂpﬁﬂa?unse{ykxmFﬁatiepBeﬁyMDpyridohzzsybbyyrmmiﬂ-6 yll-

6-yl)-3
t?£eéggghgtthp;rldo[2 3-b] pyrazi n-6-yl) - ethylurea

' ob%g§8gggeraI Formul a |- accordlng to G alnB 1tos.

25

I canent according to Claimé6

compédNd- ﬁg[aré§éhydrﬁxvﬁbeesﬁbegr%¢6ﬁ2 $nb&6ﬁ5?ﬁh?|6n

: "l§lJWh&Bu§ba|eaSt one further pharnaceutlcal active
20
B __pﬁFyd¢ta;8ubhpyra2|ne derivatives of the genera

S 1-[3-(4- hydroxyphenyl)pyrldo[Z 3- b]pyra21n 6-yll- 3—

e IS e D LA ?@ﬁami

prop-2- ynylthlourea .
1~ allyl -3-[3~ (4 hydroxyphenyl)pyrldo[Z 3- b]pyra21n 6—
yl]thiourea

13- (4~ hydroxyphenyl)pyr1do[2 3= b]pyra21n -6- yl] 3—

.', (propeny1)thlourea

.30_...

- 1-allyl-3- 12,3~ blS(4 hydroxyphenyl)pyrldofz 3— :

b]pyra21n~6 yl]thlourea .
1-i2,3-bis (4~ hydroxyphenyl)pyr1do[2 3- b]pyra21n 6 yl]—

3- (propenyl)thlourea

l-allyl-3-[2-(4 hydroxyphenyl)pyrido[Z,3—b1pyrazin—6—

lf yllthiourea S o
-_1—allyl-3—[3—(4-nitrophenyl)pyrido[2,3—b]pyrazin—7—
B 1—cyclopropyl—3—(3—phenylpyrido[2,3—b}pyrazin—6—yl)urea

_yl]thiourea

l-allyl- 3~[3~(4-hydroxyphenyl)pyrido[2,3—b]pyrazin—6—

' yl]urea

-{3- phenylpyrldo[Z 3- b]pyra21n*6 yl) -3-p-tolylurea



For mul a I_according to any; of Clainms 1 to 5 are :
processed to pharnmaceutical preparations or converted.
into a therapeutically usable formw th conventi ona

"~ 25 pharmaceutical carriers and/or diluents or other -

ﬁhsaUX|I|ary substances. - . _ o 9. Conpound accordlng
~to one of ‘Claims 1 to 5 for ~use as a pharnaceutica
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7. Medlcament accordlng “to Claim 6r_ where the

compound is ‘present in the comp051tlon dn comblnatlon-'
with  at least. one further pharmaceutlcal ‘active
- ingredient and/or- pharmaceutlcal ..earrlers_' and/or

diluents or other exc1p1ents

8.  Process for . produ01ng a 1nedlcament accordlng to

Claim 6 and 7, . characterlzed in that one or more

pyrido[2,3- pryrazine derlvatlves . of ':the: general -

Formula I accordlng to. - any of Clalms_ 1 to_ 5 are

processed to pharmaceutlcal preparatlons or converted

'_;1nto a therapeutlcally usable form with conventlonal”

pharmaCeutiCal carriers and/or  diluents or - other

auxiliary substances.

9, Compound accordlng to one of Clalms 1 to 5 for__ :

use as a pharmaceutlcal agent

the g¢eneral Formula I according to any of Claims 1 to 5
as therapeutiC' ~active ingredients - for . producing
medicaments for the treatment of disorders which result'
from mlsdlrected cellular signal'_ transduction

processes

11. Use accordlng to Claim 10 for the treatment of
disorders based on pathologlcal cell prollferatrons



- 14. Use according to-Claim 10 for the. c-Raf, B-Raf,

- Mek, MAPKs,. PDGFRbeta, Flt-3, inactive- tyr03| ne and

serine/threonine kinases, nisdirected cellular signal

transductian - parti cul ar for influencing the funct| on
PKB/ Akt ', c- Kit, c-Abl, F(§:1R1 and KDR _

such - as"resten051s,: psor1a51s,, arteriosclerosis_ and

/ l_crrrh031s of the llver,
12, Use according to Clalnl 10 for the treatment of
’ mallgnant or benlgn oncoses,  in partlcular of the

_ breast prostate, lung, skln .and ovarles

113.. Use accordlng to Clalms 10 to 12 for the treatment5

"-lof dlsorders whlch result from. mlsdlrected cellular' :

f751gnal transductlon ‘processes, and (xf disorders based -
ion pathologlcal cell prollferatlons and. malignant. or

" benign oncoses in humans, in mammals and in. poultry

'_14.. Use'according to Claim 10 for the nbdulation of_ 
mlsdlrected cellular Slgnal transductlon processes,'in
'7partlcular for 1nfluencrng the functlon of actlve andl
:s;lnactlve tyr031ne and serine/threonine klnases, such as:l
° c-Raf, B-Raf,: Mek, MAPKs, PDGFRbeta, Flt-3, IGFIR, .
' PKB/Aktl, c-Kit, c-Abl, FGFR1 and KDR. o



