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WO 2004/ 104002 PCT/ EP2004/ 005379 Nove

pyri dopyrazi nes and use thereof as kinase inhibitors
The invention relates to kinase inhibitors of the 5
pyrido[ 2, 3-b] pyrazi ne type, the preparation and use
Whe? @A/ B@40Ri canents, in particul ar fPET/ERPR004/005379
treatment of nallgnant and ot her disorders based on
pat hol ogi cal cell proliferation such as, for

CxeRLSey” B TABPY Rz B8, bR TR 55 AR

ki nases is a central eveshibitoxsl | ul ar S|gna
transduction processes. Aberrant kinase activation is
observed in various pathol ogical states. Targeted

Theni YO BN s et aleRst | Tt iKitgsact ivelliB dinases ithe

%hgi&ﬁ pr eB-%flb‘ﬁQé‘ﬂﬁ'ﬂé altyher apgid i ¢, ﬁliz;F%r dfon and use

%%yg % atlg proteins i s genera Initiate by

it Bl BF %F@‘ﬁﬁpgsané}nr eprédenlsara Vs fireatment

cnec:hamgmaﬁﬁr ateNtotldd ngi yerdeHs Bakkdl an q:\/aem&losmhl
met aboli ¢ grogﬁsses ceII gr ow h '

responsible for protein phosphoryl ation. These

~enzynes cat al transfer of phosphate to, speC|f|c
% %t Brf

AGihistatat @n teinpdeawmans t is sabstordiral event in

muialeléygnabetﬁﬁ@aﬁét%ﬁ %&o@e\é's%%d M AN Bl se
classes, the ty %93|ne ki nases and :

SETV&Sesi BERR1PHE P@&@ﬂl@slqa}r sfiates.
?Gngﬁﬁmdandnhhbltybﬁplaﬁh1Csﬁdmosbbﬁsiﬂ@utlvely act;ve:;
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. Hwyredaspbarplathese ofr qimitsingg ays genempddtyantnigardted

bjl‘@x%gkgﬁﬁﬁJhﬁﬁ?ds En%ﬂ%hoéga'095g58bknts qlversal

prollferatlons i nclude int
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l.n tunmour |n| SE and devel opnent the
Tiklontity Gebhr C4EPeREGERE LoR; e NEABTaRgBcARSPOrt and
t&pﬂpﬂ@&lﬂivﬁhg htnase hrﬁ&éﬁnpf@h&&@s1sTM%spons1ble for
. proteln ‘phosphorylation. These enzymes catalyse

transfer of phosphate to- spec1f1c substrate protelns

o Based on the substrate spe01f1c1ty, the k;nases‘ are

d1v1ded 1nto two maln classes, the tyroSine:kinases and

the ' serine/threonine kinases. Both. the receptor

tyrosine klnases_ and . the’ Cytoplasmic tyrosine and

serlne/threonine _klnases are - 1mportant protelns in

fcellular ﬂsighal" transductlon : Overexpre331on or
.degradatlon of these protelns plays an 1mportant part
'71n dlsorders based on pathologlcal cell prollferatlons
- These include inter alla metabolic dlsorders, disorder
'_jof the connectlve tlssue and of the blood wvessels, and ,'”
“malignant and benlgn oncoses. In tumour 1n1t1atlon and
:development they frequently occur as oncogens, i. e as .

~ aberrant, constltutlvely active ‘kinase proteins. The
'consequences of this- exce351ve klnase actlvatlon are;?

- for_example,_uncontrolled cell growth and reduced cell

ST abrERPLRenteFEnosis,
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consequences of this excessive kinase activation are,
for exanple, uncontrolled cell growh and reduced cel
2 death. Stimulation of tunour-induced growth factors
may al so be the cause of overstinulation of kinases.
Devel opment of kinase inhibitors is therefore of
articular interest for all pathogenic processes 5

¢FFencbdmByakinases. trROUEMIESHICES 9 iy degiters may

' @Ilf,@cteé athgenekakiend oF0V &)ve rGAMRAUNES i CJF aNB nases.

ble as inhibitors of such  constitutively active
é? gggme% peli aH%}qﬁﬂ?rwﬂﬁﬁﬁ?ﬁ Cxy t&?osFﬁ@r@ﬁﬁ§§es°f
padt { belayt oplrasmestt yr 66kne #d  pachBgbhhteofi-esses

fﬁfg§g§C?gv6§dQ£ga§eg]pyra2|ne derivatives subsituted
I'n " poSI

6 are"wrdely used as pharmacol ogically
active 15 conpounds and as synthons in pharnaceuti cal :
e 8L EN 1 BRY lgxﬁrfglrgfo%@e AL dV\thgﬁf%J?t%%ing novel

. pyrazi nes whic
%%@W%ﬁse wfmféi %9 asaliifpble apypl - igh@bitors of such

&Eﬁ@tﬂ@ﬁﬂivéyﬁsbbtatédkﬁﬁHé&Hﬁu§§ eEBQﬁ@ CQH@°%E¥% tor
to be us 20 nDduFate the founcti on of

pat bné / VO 63 D24 44Bn#Re0f Del orne et al. describes

~.am de- and acryl am de-substituted

pyrldo 2, 3-b] pyrazi nes which also contain carbanmates
B th azimstit ldetivanivean beswiseikbwssd  in

‘,ﬁﬁéﬂﬁiﬁh @GQEEtWr@%iy'HEéHtQESﬁE%Fn%%%l%g&%%ﬁﬁ%téﬁtlve

di sorders cell proliferatio

TUBP PP oANECASTERPIEong . 1n) Phggaaceidhcallggmmistry.

B4 g@§§)ﬂlpﬂ€$0r lbbﬁet i npggenexa?m(ge gghqdvswy hesiescdbes
of .a car bangt e- subst i tut e i
%‘fﬁ/@%&?hgy%]em{ VREVeS Eﬁ?t |IE‘%Yr%u1g f?%%}tlr%n n&i tifgrer

all sz| osed kydr-,0bvi eugl-The sy@theShétaﬁoéﬁyIJKﬁbstltuted

-pyrlﬁﬂ%gggs ?ﬁegeekg%houﬁﬁg { &S é%ﬁﬁeéutgdbe used to

razi ne-1 s Scrl
1%%ﬁloﬁh6y ﬁqDCﬂﬂqncn@f(Jse@n@e threonine protein

klnases.

'.In_addltlon, the patent WO 03/024448 A2 of Delorme et

al. describesr amide- and_ acrylamlde ~substituted

.pYrido{Z;B—blpyrazines which also contain carbamates as

additional substituents and can be used ‘as histone

‘ deacetylase 1nh1b1tors for the treatment of dlsorders
of cell proliferation.

A further.publication'(c. Temple, Jr. J ‘Med. Chem.
1990, 3044-3050) describes in one example the synthe51s

-of a = 6-ethyl - carbamate substltuted pyr1do{2 3-
erb]pyra21ne derlvatlve. An antltumour effect is neither
t dlsclosed nor obv1ous -

'The synthesis of' further der1Vat1ves of 6-ethyl
- HCarbametefsubstituted - pyr1do[2 3 -b]pyrazine is
- 35

described in a publicétion. by R.D. Elliott {J. Org.

Chem. 1968, 2393-2397). A biological effect of these

compounds is neither descrlbed nor obv1ous _
The publication by C. Temple, Jr., J. Med. Chem 1968,
1216~1218 descr;bes the synthesis -and investigation of
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Chem 1968, 2393-239.7). A biological effect: of these
conpounds. is neither described nor obvious. The
publication by C. Tenple, Jr., J. Med. Chem 1968,
1216-1218 descri bes the synthesis and investigation of .
3 6-ethyl carbamate-substd tut-ed

_gyrldo£2 3-b] pyrazines as potential antinalarial

aarbaratemsubsefiteced pyrmeict{ReB- 6ﬂ@gh®&&ﬁehoms

ﬁ@ﬁ’ér@t‘f'al Saht 11320980 DeBIL iU chy, SURPLLSHOGEY o £E0BL 55

novel - coppounds from't razfne series
%ﬁ%%@era?%5%¥Q%?¢t%@édobﬁlﬁé§rt|on 6 for exanple by
urea, thiourea, guanidine or anidine groups are

nmedi caments and, in

ui tabl e for rodu0|gg
'igrt 801 alfo% oP4He 16CFREat NEHEPSE SHAFLEnanthakd novel

masum.sorfatems bhse(iamdcpk’ﬂ THJJHJ]gij%Jzﬁl%I |Ser1es which
PLO |IJ Agpordln?t g o
or esent apﬁ |ca i ofi dBSEri-HeE vé?’ ﬁﬁ@ﬁﬁas ?chﬁreaf

Eh&pﬁw¢adogaaald}pyr@mrﬁmxﬁanQSgnéummeargeaeﬁabble for

R R T LT

substituents Rl - ave t meani h
ey He mﬂaéaéﬁaéntwdofotdwe: ad@;ﬁhederS(lk)ased on

M@maﬂ(I¢é1by§swyifétaﬂoﬁékymc ihd hedl kflis
consist of 1to 8 C -

) BReG60T « uPBR 5Pa5uBt | [dReFIRgH, novel

- megmundm Argh thmﬂpyﬂldmwthWQpyﬁhéﬂnéﬂ&ékig§nbfcﬂhe.‘
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f ; Br, I, CF3r CN, NH2, NH al kyl,
%fcl%%x[qﬂh[ NH het: er ocycl yl, NH-aryl, NHhetero

‘aryl, NHal kyl - cycloalkyl NH-aIkyI heterocyclyl,

III

in which the substituents R1-R3 have the following

meaning:

R1 and R2 may be indépendently.of'one‘another:

,(i) hydrogen

(ii) hydroxyl

(iii) alkyl, where the alkyl radical is saturated and

may consist of 1 to 8 C atoms,

{(iv) unsubstituted or SQbstituted,aryly where the aryl
radical may -have one or more identical or
different F, Cl, Br, I, CFj, CN, NHz, NH-alkyl, NH-

- cycloalkyl, NH‘heterbCyclYl NH-aryl, - NH_hetero—jr
aryl NH- alkyl cycloalkyl NH~alkyl—hetéfocyClyl;.
NH-alkyl~- aryl_ NH~alkyl-heteroaryl, NH—alle—NHﬁL'..
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het er%‘;?épwheee(fe?raiw

-cycl o

35 NHal kyl -aryl, NHal kyl -heteroaryl, NHalkyl-NH2, 4
NH- al kyl - OH, - N(alkyl)2, NHC(O) -al kyl, NHC(O) -

cycl oal kyl, NHC(O) - heterocyclyl, NHC(O-aryl, .

NHC(0) - het eroaryl , NHSO2-al kyl , NHSO02-aryl, NHS02-
heteroaryl, NO2, SH, S-al kyl4, -S-aryl, S-heteroaryl,

OH, OCF3, 0-alkyl, 0-cycloal kyl, O-heterocyclyl, O-
aryl , Ng-hékgdo&Hyl , G%a[tkyll)f:rycl CHIK{0), -t Kyl - NHC(0) -

heteregﬁ%xhk&@ al kyhaé ég (chgﬁ:gﬁefoa%gc(c% ~aryl,

al kylhe@@% 2ty , NBSO2sheter oay PVYé-vh&(Q 1,
het er aO(K’JZ @§2 aI kyI CDSYicycIo%?kyl oary

ot o1 By SPGFS - oo SRyt ¢ ST R Ot y O RS Ea Ry LyL, O-

‘cycl oalri_@lr @%eabwbryeter@ea/mkyl c@ﬁo@lkyl artalkyl-

C(O) Cl)/;:h gﬂ%&ﬁry é&!}-’l}ih&ré’ﬁog& %ﬁﬁﬁoa&yﬁr’ 0- ..

- C( 0) Nei higLeBBar yI0C (Q) OpNBval, ky loacigl-atdiydalkyl, - OC(0) -

O O N al,ky] | L
NP MRsse Y O M R Ml ey, oson
S02- apkyl so@ﬁﬂz-aeolzmp%@metesmwlarﬂ 0)3@4\3&,203(0)—'
het erﬁ@t&koa§9§H @@g@ abbyla}}%@ﬁohel“{og—cyelll%ﬁll,kyl €O~
ry eteroary :

substﬁ?E%ﬁPg giﬁ 'tf?éDZalaEﬂaL' yadatgnoaryl, CO.- -alkyl-~
het erowfﬁbyllkyat ybﬁzhelbybameﬁer@éymywcto@*éqatyl —aryl,

Sund SO e Rone BT LR

(V) uﬁi@b@]ﬁr@u@ééaékﬁféubst € f@ll@@l—lheter@fay&ylyl wher@(Q -

hetergapy) regbegh- H@t’eP@é(ﬂéF,”e cg{\?mﬁai%ﬁ{lﬁ@i[oaﬁ%l |

or differen

NH cyEK waﬁyﬁlkmﬂ-rhéF@Fe‘éyﬁﬂ-Wr NH- ar yF {ONFH— alkyl-aryl

hetleroaﬁyilm -Alf b kyhy2erbe;O) - lai N(aI\HQ()C%)- SO,~-alkyl,

SRR B T RN < T

het erbatgtoaNgR, SHO:b al R9IQ-Elarly) , SHEO-GGERA, alkyl,
cycloalkyl, heterocyclyl, aryl or heteroaryl
substituents, and  the alkyl cycloalkyl,
heterocyclyl, ‘aryl, heteroaryl, 'alkyl—eycloalkyl;
alkyl-heterocyclyl, alkyl—aryl  and alkyl--
,heteroaryl substituents may in turn themselves be
substltuted

(v)e unsubstituted'er substituted heteroaryl, where the 
heteroaryl. radical may'haverone or mbre.identieal
or different F, Cl, Br, I, CF3, CN, NH,, NH-alkyl,
'Nﬂécycloalkyl, 'NH—heterocyclyl;' NH-aryl,  NH-

~ heteroaryl,  N(alkyl),,  NHC(O)-alkyl,  NHC(O)-
.eycloalkyl," 'NHC(O)—heterocyelyl} ‘ 'NHC(O)—aryl,‘ -
NHC (0) ~heteroaryl, NHSOz- alky‘l NHSO;-aryl, -NHSO,-
heteroaryl, NO; SH, S- -alkyl, Ss-aryl, OH, OCFs;,
OualkyL; 0= ¢ycloalkyl, 0- aryl - O-heteroaryl,
_ 0C(0)-alkyl, OC(O)*cycloalkyl; OC(O)—heterocyclyl
.0C(0)-aryl, OC(O)-heteroaryl, 0S0;-alkyl, .QSOZ—;‘
~ cycloalkyl, 0SO;-aryl, OSO,-heteroaryl, C(0)-alkyl,

O)ilﬁéftlerobéfﬂ@@a ags0a2 19HSO-
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.-"Oal kyll, 0- cycl oal kyl , Oaryl 0- het eroaryl,

OoC(O -al kyl, OC(O -cycloal kyl, OC(O) -heter ocycl yI
OC(O-aryl, OC(0)-heteroaryl, OS®-alkyl, 0s02- .
cycl oal kyl, OS02-aryl, 0OS02-heteroaryl, C(O)-- al kyl, 5
_ C(0)-aryl, CO2H, C02-al kyl3 €©02-cycl oal kyl, CO02-
het er ocycl yl, CQ02-aryl, Q02-heteroaryl, C(O) -NH2, :
C( O) NFH&) kylry1e( OFNEH ey cCoat Ayl ,C( OHdyetlerdkyl, CO.-

46 ythfE&Q’CS’W oni 8 RN a1 o TSIy C Qe
S020- %Mlar yl (8l Wrcyw@aéésmlw C(O)NH ~hetero-

heter@@yﬁqlﬂl aryl @'TOWHEEQ?ELY' SUbStCt(@?ﬁﬁsheﬁ‘ngaryl
t he al S%I %g(ﬁ?l kyl, heter ocycl yl, aryl

het er & §)Ljf euentIONEp- i n 1Y’H‘tah"é'i‘}l‘sle'l ve§ObT§H‘iﬁyl
sugstR BogﬂedRsRaomyknge dQIOZ\ONRAﬁS WAEK €LY |§tyﬁlo§lkz
an i.ndepend e anot he

o oohedee . Rl RGN okt « SSatirueREs !
wher ethke aZG:yziJ kylcymld:naddiylmay hatver omec byl noreryl  and

kﬁfg}%&?Er%hFﬁgj éﬁﬁﬂ?ﬁd@q§% %%rocyglﬁ% éﬁ%m$£¥%es be

NH  hELBBEACHtEINH: al kyI aryl,, NHal kyl - heteroaryl
N(al kyl) 2, NHO(O)-al kyl, NHG(Q)-cycl oal kyl, NHO(O) 25

V‘thero%)clyl : NHC(O)-aryI -NHC( O - heteroaryl

R¥l, NHSQ2-cycl oal kyl, NHSCR-aryl, NHSC2
heteroaryl, NO2, SH S-alkyl, S cycl oal kyI S

S- het eEQ?%EIIR}ilR @{%re 0- hhegerd)ar qg grgj: n%ORS are. -

O al kyl et®r oc’yc%yl

- 0- het éﬂdép?lﬂdeﬂtéb/ky’lf oyel ealortjnle,r 0-al kyl --aryl ,

O al kyl -heteroaryl, OC(O+-al kyl,. OC(O) -cycl oaI kyI

'%5)0) het erocycl yl, OC(0) - aryl,, OC(O) hét eroaryl ,

2-BY %Pge@SOZ cycl oal kyl, 0s02-aryl., 0S02- .
heteroaryl, C(O -al kyl, C(O) aryl ,. COZH C02- al kyI

| - ~C02-cycl oal kyl ,. CO2- het er ocyclyl, C02- aryl C02-

20
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(ii_) unsubstituted or substituted alkyl _ where the_-
alkyl radical’ may have' one or mo:r:e 1dentlcal or
‘different F, Cl, Br, I, CFs;, CN, NHg, NH- alkyl NH-
cycloalkyl, - NH- heterocyclyl, NH- —aryl, NH-
‘heteroaryl, NH~ alkyl aryl,. NH—alkyl heteroaryl
N(alkyl)z, NHC(0)-alkyl, NHC(O)wcycloalkyl, NHC(O)—:'
heterocyclyi, NHC(O)-aryl - _NHC{0)~ het_eroaryl '
NHSO}_—alkyl’_, _ NH_SOQ—'CYCloalk-y'l,_ NI;ISOZ#aryl NHSOZ
_heteroery_l,' NO3, SH, S alkyl 8- cycloalkyl '

S—heterocyclyl, --S-_a_ryl S heteroaryl OH OCF3, e

O-alkyl, —O—cycloelkyl,, - O- heterocyclyl ~ O-aryl,
. O-heterocaryl, 'O.—a'l.k'yl‘—cycloalkyl O-alkyl aryl,
' ‘O'-al_kyl—h_etero-aryl,- OC‘(Q)—alkyl 'OC(O) cycloalkyl
'OC_(O)—hetechyclYI OC(O)éarYl © 0C(0) heteroaryl
0S0z-alkyl, 050;- cycloalkyl OSOg—aryl : _OSOZ .
hetercaryl, C{(0)-alkyl, C(0)-aryl, COH, coz—alkyl',‘
COs-cycloalkyl, -CO,- heterocyclyl 0, ~aryl, COz=

'Vheteroaryl, CO2- alkyl cycloalkyl CO,- alkyl hetero-‘_ s

cyclyl COz~ alkyl aryl, . CO,- alkyl heteroaryl
 C(0) ~NHy, C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH—;



het eroaryl, C02-al kyl -cycl oal kyl, C02-al kyl -hetero
cyclyl, Q02-al kyl -aryl, C02-al kyl -heteroaryl,

C(O-NH2, C(O NHal kyl, C(O NH cycl oal kyl, C(O) NH - 6
heterocyclyl, C(O NHaryl, C(O NH heteroaryl, :
C(0) NH- al kyl - cycl oal kyl , (& NH al kyl - hetero- cyclyl,
C(O NH al kyl -ary C(ONH-aIkI- het er oaryl ,

c( 0) NklaFﬁyP?zclk:{-O) N( ¢ é@b%ﬂik?ryé; 5 @U;Neié—rlw*;@roaryl

' C(O)l\l(:klemnoauylzcyS@oauk , SO ardta)lﬁ@%ﬁkwlhetero—

S02- ar 2N 03H, vl oal kyl ,
het er Sg%i”? ar yI g (?3 ﬁ\g{j r]y'lalyyéubst i t uenfQ Nprlkyl-
(iii )hansnbstylut ed (Droslmbslkjrwﬁd cycl( oaNKWycl‘Naalkgl)z,

the ¢ adcl Ve one entic
or d,??bfﬁﬁ%¥%l | E(Oqﬁyhﬁ r0ﬁﬁ_%9 'So- afi AL cako-
NH- cyak il kyﬁozﬂﬂ-lhfeler O&Qﬁ%lﬂ"Yl:Nl-l-Sﬂzwﬁ,z NHSO3H, alkyl,

s e Gl B pioen
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heter%l%g?%]FifFueNF-E(O) aryl, NHC(O0)- heteroaryl,

- NHSQ2- al kyl ;, NHS02- cycl oaI kKyl, NHSQ2-aryl , NHSOZ
.het eroaryl O—| 0- al kyl ,: Ocycl oal kyl , 0- het er ocycl yl,

BEHY eoRel SEPERY oe:%;"‘sk%ﬁwtu@%qcy%mmw where

-OC( O thet ecycychy kylOCHOtiaayl , nEH O)l}admt esroar yd>1: more

0 L PO g i -

- C02- hBteeveyerykylooe- Whet@@@qyal@doar yINH-@(mleS NH-

NHZ, ﬁég&ﬁﬁhﬂfy| Cﬁﬁ»ﬁ&k?YCEP ikyl NELD) B - ~heteroaryl,

h h ¥
.c?BfW%ﬂzﬂ}mw%\'@qmwk g Gute i1, e (o) -
| C(O)gi(lﬁtkybwclﬁlkw ONI;IG{(W 5ﬂ?£tltuam@(0)30hét&ioary1 :
‘unsu r s ut e er.oc
het er%%%gc): adi c%n% cﬁra\(/ie ngz Paé’ﬁn’l cgp%oz_
or, dhet@r@mym O alOkiy! | Oe(.‘r-ya],kyNH al ky0-cbbaaykyl,
| alkylo Hé5¥£o§§¥iy9r arylars UDSTHLHERES vary1, 0-alkyl-

aryl, - O- alkyl heteroaryl . 0C{0)-alkyl, OC(0)~
cycloalkyl, QC(Q)_heterocyclyl,_OC(O)?aryl, OC(O)f
'heteroaryl!'OSOZfalkyl; OSOZ~Cy¢loalkyl, OSOgéaryl;
OSOz-heteroa:yl, COgH : COz-alkyl, Cozbcycioalkyl,
'CQz—heterocyclyl ' COz~aryl, CO,- heteroaryl C(0)-

"‘ NH2{ C(O)NH—aryl C(O)NH—cycloalkyl 'C(O)NH—'
'heterocyclyl C(O)NH aryl, C(O)NH- heteroaryl ,
-'C(O)NH alkyl aryl : ' C(O)NH alkyl heteroarylrr

_C(O)N(alkyl)z, alkyl or aryl substltuents,

(iv)'unsubstitutedtlor AsﬁbStituted‘ hetérocYlel, ‘where
the héterdcyClyl' rédical méy7 héve one or more
1dentlcal or dlfferent OH ‘ O~alkyl, O%aryl,_'NH—
alkyl NH—aryl alkyl_ alkyl-aryl or ‘aryl
substituents, S

(v) unsubstltuted or substltuted aryl where'the aryl'7
  _rad1¢al may "have . one  or more identical or -
- different F, Cl, Br, I, CFi;, CN, NHp, NH-alkyl,
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(vi) unsubstltuted or substltuted heteroaryl where'tﬁe

35.

~C(0) N(al iﬁl)Zr

35 (v) unsubstituted or substituted aryl, -where the
aryl radical may have one or nore identical or
different F, d, Br, |, CF3, CN, NH2, NHal kyl, 7
NH-cycl oal kyl , NH- het erocycl yl, NH-aryl, NH
heteroaryl, NH al kyl - cycl oal’ kyl NH- al kyl - het er o-

‘cycl yI NH- al kgl -aryl, NH al kyl ~heteroaryl, NH

al kyl Vipoychpe Lkwdt - &NHNbstwpyzclmme(qNéﬂ—@wlfs NH-
NHC( Or)ets(ﬁda@ﬁykyl , NINHC(16) :t mﬁg Wl@yl@fe}ﬂero—' :
NHC (O ter grgmy 78 qg :
NHSOXS oar@ 3yl a »Hyrﬂkg yatgmeﬁyl NH-

S—het@lbxayelﬂlyi,, S‘II&f@/lkyB—d&e,t erm)aiy]l:ylgﬂ @®CE3(0) ~alkyl,

& het Se L U8 KL oy BIFIOP Y e el o o e 00+

Cycl yAryD alME (Gk Yot Qo kyl - hetisoanykylo- aRR§0s-GHL,
QXO)Nﬁé&S%dhet%c@rf]yd RakLkYlsy Og% ?_ngAero‘; c%}’&lcyall'kyl :

-ar - Het'er oaryl

osoz %yf&%%mwc vho2- ryrylos@-heteroaryl Py 18CFs,
al kylo-£(K1 arylo- @calmtﬁr oarMLheéfél@Jslcy@Q 212l K¥d-aryl,

heter%ﬁ?ogl k%ﬁy? ;fif)] @gﬁgﬁgﬂoa%g{)@wa%ig@tem-

*CyCIy¢ycIEQ;aDkyEkgﬂybryEOZO&b&%yﬂmﬁﬂﬂeﬁmaﬁyl(ngalkyl—

..heterocycw#%}(y%}]ﬁﬁary &%((:l Osf\%r(%e]t]@&f N}é&%_haero_

(O NHI%\H%J | SR Datdapl, COORb- alerty:b:olaewér,o 089stallkyl, . f

0 h . o
C( O Nk cwankc}slqogz)%ﬁ)al kyil %ts%fé&%ﬁé%a 1 C(0)

(O NEHE Br 0af§) Y2 vEo GI(RY rheterogryly| Cgs&z @mlkyl
S02- am@ﬁ,cyﬁlﬂﬂik 1502Neb altet e ro SRANH: ar y&o,—- aryl COo—

ETIE T

aryl @Ycltel.er@af-ydlls;ub&trylj,ermsz aaﬂcy(lwh)eummm tul e -
or S%&—?“Wtc?(‘b)fiﬁﬂf%qg}ly "t‘f‘ﬁja k{'"!:gycffbeéle]{ ryl o C(Q)NH-

radi cal” 'may have one mor e ffere

F, ohet%i?ocyclﬁ:a O¢ (Rt -awy =l kyl ,C(O)NH- heteroaryl

C(O)NH~alkyl-cycloalkyl, C(O)NH-alkyl- hetero~
cyclyl. C(0O)NH- alkyl_aryl, C(O)NH,alkyl hetero-
" aryl, C(O)N(alkyl),, ' C(O)N(cycloalkyllz,;

5 C(O)N(aryl);, C(O)N (heterocaryl)., SO—alkyi, SO—".
aryl, SO;-alkyl, SO;-aryl, SONHz, SO;NH-alkyl, =
SO;NH-aryl, - SONH-hetercaryl, - - SOsH, §0,0-alkyl, |
50,0-aryl, SOZO'heteroaryl’i ~alkyl, ' cycloalkyl '

,heterocyclyl, aryl or heteroaryl substltuents,

heteroaryl radlcal may have one or more 1dent1cal
-or dlffe;ent ¥, Cl1, Br, I, CF;, CN, NHz, NH- -alkyl,
Nchycloalkyl) NHAhétechyclyl; NH~aryl, NH-
heteroaryl,  NH-alkyl-aryl, NHfalkyl—hetéroaryl,
N{alkyl)g, NHC(O)*alkyl,‘NHC(O):CYCloalkyl NHC(Of*-
 heteroCyclyl ~NHC(0) - aryin - NHC(0) heteroaryl"
NHSO;-alkyl, NHSO;-aryl, NHSOz—heteroaryl NO,, SH,

S—alkyl,'SAQIyl CH, OCF3, Oualkyl - 0- cycloalkyl"

O-heterocyclyl, O-aryl, O-heteroaryl, 0C (0) ~alkyl, "
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NH cycl oal kyl, NH heterocyclyl, NHaryl, NH :
het eroaryl, NH al kyl -aryl, NHal kyl -heteroaryl, 35
N(al kyl)2, NHC(O) -al kyl, NHC(O) -cycl oal kyl NHC(O)
het erocyclyl, NHC(O) -aryl, NHC(O)-heteroar yI

NHSO02- al kyl, NHSO02-aryl, NH8CO2- heteroaryl, I\IOZ, SH,

- S-alkyl, S-aryl, OH OCF3, Oalkyl, O- cycl oal kyl

0- het @ 6@y ctytloDay Vi , @mxm@quym@q AP) ~arsl,
0 o
%( )0€Y6 ORLk¥toa ) ﬁ O%%é/ A —%@(Jl’oalkyl

O -heteroary cI oa
0S02- @Pyi~210802- %@mwewoale(b) &l @%—alaq &) ~aryl,
O -b Li@@té!f @ﬁ@réﬂ - cy
Co2- he?%’reo cl ®a 2-ar m@zhg?g?%arﬁ@za]éwl’oagkyl'
al kyl da7die Yclddz ! Va~atler ocyRietamparyl,  COx-
al kyl ankyl s c0Re@l kyl - het @@a&)ﬂkyl%@):eﬁﬂlﬂ%f{c@ﬂr@) NH- coz~

3 g LD N evckgallo, GLONE heterooiel W c oy

cycloalkyl, C( O)(NB-E\THI—k:yIclbaﬂ.éwdcycl ywt (O @(}D)H*di-ﬁerocyclyl

GBS “CHNE RIS e it o

'S02- afkG}oabip

ryl C(Qwﬂﬁgl y3o2RMeakyl y$02 NHCHG)INH- -
SCONHa ey eroapy) ¢ RORt-d P p020e b kihyy B028161 N a1ky1)-,

e A N G s o (s

togetd:uem)mmewﬁda@ﬂjfkw, orSOQ%MEI OCgobydxyBy € SO,NHp,

Y
Fg]g)epl\ge@ ent‘—’}vffq%’];3 onéé(§ notarFe"P 25 %ﬁ%x—ﬁ);be%egre%ry& ) SOsH,
unsub%@zQ-tﬂléwlor sWeaOreuydd al RPEQ-wieroatiel, al ladlkyl,

_ d t di f
ra 'C@ﬂcf@&lEﬁyesoqgiﬁﬁiﬁéﬁﬁﬁhfen 5 lNH %% : Hé%é?garyl_

F, al kyT;

cycl oB¥RSELIEREPRRt erocycl yl, NH-aryl, NH hetero- aryl,

NH- al kyl -aryl, NH-al kyl - het eroaryl N(al kyl) 2,

:{\IVll)O) 3l ky|R4 NHCI(NS)) ¥>C| ota}algké/therN'_Cgre cycloalkyl or

heterocyclyl

”ra:e'—C(Y)NRGRj, Where Y is NH and R6 and R7 are
independently of oneeenother '

: (i).'hYdregen,

i(ii) unsubstltuted Orz substltuted alkyl where the

alkyl radical may have one or more identical or
:_dlfferent F, Cl, Br, I, CFs3, CN, NHz, NH~alkyl, NH-
cyCloalkyl 'NH*heteroeyCIYl,_ NH-aryl, NH-hetero-

aryl,. - NH- alkyl aryl NH-alkyl- heteroaryl
N(alkyl)g; NHC(O) alkyl NHC(O)—cycloalkyl NHC (O} -
3heterocyclyl o NHC(O) aryl, NHC (O) ~heteroaryl,

NHSOZ alkyl, NHSO;-cycloalkyl, _NHSOz—afyl, 'NHSOz~
heteroaryl, - NO, SH,  S-alkyl, S-cycloalkyl,
5~ heterocyclyl S_aryl, Smheteroaryl; OH, OCF3,

O-alkyl, .. O-cycloalkyl, O-heterocyclyl, ~_O~ary1, '
O-heteroaryl, O-alkyl-cycloalkyl,. O-alkyl-aryl,
0-alkyl-heteroaryl, OC(O)-alkyl, OC(0)-cycloalkyl,
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. heterocyclyl, NHC(O-aryl, NHC(O) -heteroaryl, |
~ NHS02- al kyl, NHSQ2-cycl oal kyl , NHSO2-aryl, NHSO2 35

heteroaryl, N2, SH,  S-alkyl, S-cycloalkyl,

S—heterocyclyl, S-aryl, S—heteroaryl OH, OCF3,
0-al kyl ,.” O cycl oal kyl , o-he‘%erocyclyl O aryl,
Oheteroaryl O al'ky I-c cIoaIk Oalkégl‘y-ar yl,

O al kQP(F?érE%éWPYCé@@@ 99&9 aaz}O) t@bawwroarpl.

‘OC(())oBageapEyLJyl o@@(_,Q;\,y@wialk O - beb &&ﬂ' 080,-

0s02- oal -a 02-
het er & FéF 5?%7 ?/@)} }(%’é)' aéé’le C8a8: afRgTalkyl,
Q02- CSZObetaj/ckyd)al@IZ heC@aehg’céydycy@ﬂﬂryboz@ﬁyB COz—

het | kyl | I.kyl -
,hgt g:g%}% F‘g%og al>/ky ﬂf %ﬂf alﬁét er 0aP§T° alkyl-
(0 - REZETOCOPRHLal K66t 2 CKOL KT Y5 Galz-kaylkyrlf@moaryl

het er Lyh N arvl T :
jeqe Ng?g?kilql clq)galﬁH Pl C(% I £ r‘Iétero C(0) NH-
cycl yhet @Wmﬂiéﬂlkyl aWP N@‘(‘@)TNH aI ky$ Lwﬂléﬂ@et@rcyaryl

Eig §>) “Ca%?ﬁh}glkgil(m): (:mallaz?lkyl )éo @))M-as%]{k}ivh@terw- |
: roar ar

soz-aF§’F?-§ ,‘235 95V rchycl%éWﬁ SR -hetero-
het er acydl yl , aryd:(@rNh&lEyDa{,yl 15 sybswi{tyenbalkyl),,

o )BT AYES eraaLbRLat aYe! oo ETe o

or- di Br¥lent SPp-@ kyBr, Bozﬂﬂflle—l-Sﬂ’zlﬁﬁlz, 280sH, alkyl,

NH- cygheabky ki1 NH hg NH- -
s groar y1p é@éggerfg&ybm A L 0T odiserearyl

N( al k§Hpsti KlPI@{‘F)F*aI kyl, NHC(O0)-cycl oal kyl, NHC(O) -

" heterocyclyl, NHC(0)-aryl, NHC(0)-heteroaryl,

| nglf%éioglf’)gﬁks lglsgzglciﬁc?lFoal 5%§EFE3F%| c%clo%% where )

0- het thecyclyygllpa®kgily| ra@tilvetler aearyy | ha@eal k:yﬂe asy| ,more

O al k I | kyl :
CaEIEi e B I SR RO,

- 0S02- Hﬂky‘wcl@s&yéycl oal k}NH- NH-aryl,

NH-heteroaryl, NH-alkyl- aryl,. NH—alkyl-—he_teJ_:daryl,
N(alkyl)g, NHC (0} —alkyl, NHC(O)¥CyclOalkyl, NHC (O) -

- heterocyclyl, NHC (0) —aryl, NHC (O) -heteroaryl,
- NHSO;~alkyl, - NHSO;-cycloalkyl, NHSO,~aryl, NHSO,-
 heteroaryl, 'OH, o alkyl, O-cycloalkyl,

. O—héterocyclyl, 'O-faryl_ O~ heteroaryl O-alkyl- -
aryl, - O—alkyl—heteroaryl, OC(O) -alkyl, 0C(0) ="

.cycloalkyl‘,‘ OC(O)~~h'e_terocyclyl','r 'OC(O)-aryl,- oc(0)-. .~

- hét,éroaryl, 050z-alkyl, OSOz—cycl-oalkyl, 080z-aryl, .
0S0,-heteroaryl, COzH, C_Oz-alkyl',. Coz;cy_cloalkyl,,

' ‘COy~heterocyclyl, .COZ—a'ryl,_'l_ COgrhetéroaryi, 'C'(o)_
'NHz, C(O)NH-alkyl, = -C(0)NH-cycloalkyl, C(O)NH- -
heterocyclyl, C(O)NH-aryl, C(O)'NH -heterocaryl,
C(O‘)NH'-ﬂalkyl -aryl, ' C(O)NH—alkyl heteroaryl

.,C(O)N(alkyl)g, alkyl or aryl substltuents,

(i'v) _un_S_ﬁbstituted or substituted heterocyl'yl, where-

the heterocyclyl radical may have. one or ‘more
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30 OS2- heteroaryl, CO2H, CO2-alkyl, C02-cycl oal kyl,
C02- heterocyclyl, C02-aryl, C02-heteroaryl, C(O NH2,
C(O NHal kyl, C(O NHcycl oal kyl, C(O NH heterocyclyl,
C(ONHaryl, C(ONH heteroaryl, C(O NH alkyl-aryl,

C(O N+ al kyl -heteroaryl, -38 & O N(al kyl)2, alkyl or
aryl substituents, (iv) unsubstituted or substituted
heterb@fylll’yicait\heﬂrle diigemenér delycl W-al&dilcal Orayyhav@lH-
one o e 40 ent oL .-d r kyl ,

O aryl FREE AT FIER R ER on it F s tuches,
substituents, (v) unsubstit ut ed or subst i tuted aryI

‘(\»hﬁfeuﬁﬁlﬁbétyjcutédr@@l %bé@)ﬁd@éﬁ é’f‘;‘?lorwﬁgfé the aryl :
i dentic lC?\,L_ different F, CF3, NH2 :

NH al k§ B3 odtAR | RPI‘?iﬁetoé%oc%F?/l lﬁﬁngﬁffﬁl or
NH heéiéfeneyt, FNHoa| kBl; cyel aal Kydw, NH“H,_’:;I K\}H—-alkyl NH- -

Nt o) Stk 3 e RR e BRI MRy O
NHC( Jretgrdbanykyl, NHBHOR lB{@rﬂ_eC(y@:}l@Ia)llkleHC( o) -N}a'ray]lkyl—
NHC( qleﬁ‘@f:@&?@i?‘i Nﬁ?c%ﬂ@y%y C%{ ”%yl efTeroaryl

- het er oar

s-het%’flo% %H/T Hg. &?%al@h&%r d&f@lkym, @@#30)&@5@1
al kylmﬂ@(@y%p@i&sﬂkyﬁ hetﬂ@@dﬁlryéte,@o d/i){'l 0- NHCﬁO)—'

het er oar b%@@yl -cycl oal O al kyl - erocgcl y
O al Kyt gr yl RACHAB B y NESR2- gl kYL - oNHSO2-aryl,
oc( ())Nfdiﬂs(ky-lhet@ﬁ‘(da)ryﬂy,cl NalzkyIS,H,(I?S@lk?Et ermwalkyl

0 | 2.20 alkyl, SR
b5 3 YO 1S BLARLY, . BRI, on, ocrs, o=

C( O -a {kyl: @yglqehlkﬂq @rét@t@mqj'quiIRHO{a)le 0=

al kyl oal kyl t I Cc02- ar . =
y he@@o&i‘fi alxyl Eclg%cc?gl %g%ﬁ l‘él&f&ﬁé e W-aikyl-

et er oar ,
-heteP}& ¥%¥C@%;apx§#¥gﬂ.ypryé@2% ¥ é{eétreéavr%nylrzﬁ-:

(O - adHeleju@) NHoaI (by-a1000) Netowe)) oabyeitloa18@,NH oc (0) - |

het eroc Y {d’ O)NH-ESGIE?S?}Q

& O NELFISPE e balds ) < D HetEro2 el P50

c(O NHUakaI OS@ﬁcyﬂ@l\k—th k@BOz——aryl 0S0,-heteroaryl,
C(0}-alkyl, C{0)-aryl, C(0) -heterocaryl, COZH, COz~
alkyl, COz- cycloalkyl_,_ COz—heterocyclyl, COz~arvl,
CO;-heteroaryl, COs-alkyl-cycloalkyl, COz-alkyl-
heterocyclyl COo- alkyl aryl COs— -alkyl- heteroaryl,'
C{0)-NH,, C(O)NH- alkyl C(0) NH- cycloalkyl C{O)NRH-
heterocyclyl, .___C(O)NH-aryl ' C (O} NH~ heteroaryl

C(O)NH-alkyl-cycloalkyl, '- C(O)NH—alkyl -hetero- -

“ecyclyl, C(O)NH-alkyl-aryl, C(O)NH-alkyl-
heteroaryl, C(O)N(alkyl‘)'gi ' (O)N(cycloalkyl)z,
C(0)N(aryl)z, C(O)N(heteroaryl);, SO-alkyl, SO-
aryl, SO,-alkyl, - SO,-aryl, SONHz, SO;NH-alkyl,

- SOpNH-aryl, ,_SOgNH—helteroaryl,' S03H, SOQO—alkyl, _
$0,0-aryl, '_So'zo—rhéteroarylr, alkyl,  cycloalkyl,
_heterocyclyl, aryl or heteroaryl_substitﬁehté,

(vi_)' unsubstituted or substituted, _hétéroar-yl,‘ .whereﬂ f_hé_
heteroaryl radical may have one or more identical
or different F,.Cl, Br, I, CFs, CN, NH», NH-alkyl,
NH—-cﬁycloallkyl, NH-—heterocyc-l.yl, NH—aryi, | NH--
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(O -hé
[ b e
a | oa he c a

ar y?/ aﬂé i/o‘h {ééb? %F@%/ Nﬂtaﬁzéﬂalkyl‘

heteroaryl, C(0)N(alkyl)2, C(0)N(cycloal kyl)2, 30
C(O)N(aryl)2, C(ON(heteroaryl)2, SO alkyl, SO aryl,
SO2-al kyl, S02-aryl, SO2NH2, SO2NH-al kyl, SO2NH- ar yI
SO02NH- het eroaryl, SO3H, - S020- al kyl , 5020- aryl,

S020- heteroaryl, al kyl, cyclbatkyl, - heter ocycl yl,

aryl or heteroaryl -substituents, 35 (vi) unsubstituted
or substereredl het dibarykylwheyk, t hd\IHmlefbﬂrq/ueroaryl
radi c % ar [ fer

A G@kaﬂﬁylhza HRIR) a{wgf ﬂs?ﬂéfﬁéyc%aﬂ&ah (0) -
NH- hel?%F%Jé%Y‘y]rleH ar§HC (RH-argd, hetlﬁi%wwheteroaryl

‘ NH al ﬂwdseyaam 1NHtaﬂ1$<cv4 sm}p; ot ¥b, - hgﬂ(@a@wﬁ ,No SH,

%H%L Ngge%?lﬂ 82'9&, @%& v |,E§ﬁféfc§: f’kyl

NHSOZ@ahgterN:ﬁ@Jthst e:r—aanyy_l NG t sHdardy 15 abdkyd), - alkyl

| k | k
o- het 5 4o B e FELB Yty . A% —aryls
OC( 0)C@ @] datkgtoatyl O) - hedSPomidinl,, 00PEP:arydloalkyl,

@) | 6?% 50 I,
%(()2)%?6% @y_%gt eroa @é}f‘d H %I-E%IC %{g C(?) alzf)yl
%br%%???oawH 221ral 2" aé@lleyc e Cklwloa_llkyl

C(O) Nkgyel 0@&4@1@]6(1@’:&&%@&@1 pcgzcdayJ—NHQ( @ () M}B—alkyl '

GO ERASTERELE SR | SO ¢ o

Ol O NeE sl ky | C HoX Wi g s 20 1) N( (@x lyrz—alkyl cycloalkyl,
o 2 2; il |

gg Z)QJwaﬁ@g%ty%%yheEéQ& aty %) sozle kﬂ@ﬁ%ﬂeﬂ akyl,

SCOR2NHF é‘¥W %Jeim-rlﬁ%‘é%%aw# S03H,  S020- SKQW(alkyl)z, }

- S020- @(01N(59£Do@£k§1p§l,ry| al kyl, -cycloal &ybm(aryl)z,

het er I%}%h hete ubs tuent %D
(vii )8@{? aha* %/ﬁ Y%b%’t he %i}é\}ii oa}sz’/T BY het &Nz,
SO;NH-alkyl, SO;NH- aryl SOzNH heteroaryl . 805H,
- 80z0-alkyl,  S00-aryl, SOzO heteroaryl,  alkyl,
cycl_oalkyl,'. heterocyclyl aryl o'r_- heteroaryl .
Substituents, ' o | '

(Vll) or R6 and .R7 together are- cycloalkyl or hetero—, |
cyclyl '

-are —C(NR87R9 where'RS is H and.RB ié

(i) unsubstituted or. substltuted alkyl, where - " the

alkyl radlcal may have one or more 1dent1cal or
gdlfferent ¥, Cl, Br, I, CFs, NHp, NH- alkylt NH-
cycloalkyl, NH—heter@cyclyl,.‘NH—aryl,' NH4heterof

aryl, NH-alkyl-aryl, : NH'alkyl-hetérbaryl :
N{alkyl);, NHC(QO)-alkyl, NHC(O) cycloalkyl NHC(O) ~
~ heterocyclyl, - NHC(O) —aryl, . - NHC (O) heteroaryl o

_ VNHSOZ—alkyl, NHSOz~cycloalkyl,f NHSOznaryl NHSO,- -
. hetéroaryl}_ NO,, SH, S-alkyl, S- cycloalkyl, S-

~ heterocyclyl, S-aryl, S-heteroaryl, _QH,* OCFg{: o
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'-t he Tt

~-cyclyl, are -C(NR8)R9 where R8 is Hand RO is 30 (i)

unsubstituted or substituted al kyl, where the alkyl

- radi cal may have one or nore identical or different
“F, 4, Br, I, CF3, NH2, NH-alkyl, NH cycloalkyl,

NH- het erocyclyl, NHaryl, ~NHR het er o- aryl,
NH al ky I-arﬁl NH- al kyl - heteroaryl 35 N(aI kyl )2

NHC( 09=al kyll,  NHe()clsyact ksl ky| O-NeCEOPcyheydr ocy@tatyl,

N glg—llgo t | kyh.

N@O?c??%g?k ﬁ&zgﬁiﬁiyéﬁ%%ﬁﬁleaer g%rajfkyk@ryl
§yi %eE%Paamw 40) rTe?tlé‘TrYdoyc@%O)'SDWWalkyl

eter

éT"F(X/"F ?Jylfyflfro aPROr=8tbr oar §F02- |

- S—hetecoa;yhetékbcﬁéfgl - @@(éhaékyi G@§M§ﬂiﬁé$§f®aryl

0- het cyc a
0ol IGP SR Byt O
o0 hatkybar@:( Oﬁ{oyeladlalyllyl C (09SE@)1heterAcycbytalkyl,

" 0 Ky
o2 SO IS SO M e B TR B sibpp-aryl, - COp-
(0. BPRSEOATYD) - ar ylCocEy lazdidallkyl, © | Cop alkyl-

- C02- CH@{QQbK%%lyEOZCB§I§IF§¥Ci¥#l Egé a%{i lcﬁé%eroaryl

het | .
et e 230 S Y G o Nﬁmcuwlécrydarw;ow—-
A O -NeRer E@ENA pl Kyl ¢ ( @(1@%% y ¢l oal kyd) Nﬂl@%‘foaryl

R LR IE e B L ok B Ay geror

oal

C( O Nevalky) - ar@[Q)Mﬁ{§bkkb+kyyihetGEOG NHYA1kyl- hetero~

BN B, NG

er oa )2
S02- NS@N{@ SO@KD)Hl(h?IteroewMaJ kyiBO- alkyl - 80-

-;_',hetergﬁy;clylsograflkﬂ heseyQarpl %@ﬁh‘tue$é§ﬁ 20, lkyl-

i) unsubs t ed jor substltuted cycl oal k
) r%%iki/’r'rad?%r‘?%%e oﬁéYé{ rr@%e |16‘%1Fﬁ¥%%1¥yl

 or distlesebtubnte), Br, |, NH2, NH-alkyl, N

20.

25

cycl oal kyl , 'NH-heterocycIyI NH-aryI NH-hetero- aryl,

“ NH- al kyl - aryl NH al kyl - heteroaryl
 (11) unsubstltuted or substituted cycloalkyl, where the

cycloalkyl radlcal_may_have one or more. 1dent1cal
-or different F, _Cl, Br; I, NH,, NH-alkyl, NH-
~cycloalkyl, NH- ~heterocyclyl, NH-aryl, NH-hetero—
-aryl, - NH-alkyl-aryl, ‘NH-alkyl- heteroarylV
AN(alkyl)z,_NHC(O) -alkyl, NHC(O) cycloalkyl NHC (0) -
"_heterocyclyl : NHC(O)_aryl_ ‘ NHC(O)-heteroaryl
=y NHSOz~alkyl, _NHSQz—cycloalkyl, NHSO-aryl, -NHSOZ~
. heteroaryl, OH, .0-alkyl, - O-cycloalkyl,
o O~heterodyclyl' - o- ar&l 0- heteroaryl O-alkyl—
aryl,  fo alkyl heteroaryl OC(0)-alkyl, OCXO)—
‘cycloalkyl, OC(O)—heterocyclyl 0C (0) —aryl, OC(0)-=
N heteroaryl, QSOZ alkyl 0S0,-cycloalkyl, 08O;-aryl,
.OSQtheteroérYIf COxH, CO3- alkyl COy~ -cycloalkyl,
'; CO;-heterocyclyl, COy~aryl, COp-heteroaryl, .C(0)- -
NHz, = C{0)NH-alkyl, C(0)NH-cycloalkyl,  C(O)NH-.
' heterocyclyl C(O)NH?aryl - C(O)NH- héteroaryl
C(O)NH-alkyl-aryl, " y C(O)NH alkyl-= heteroaryl
C(O)N(alkyl)z, alkyl or aryl substltuents,
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25 N(ai kyl )2, NHC(O)-al kyl, NHC(O)-cycl oal ky|, NHC( O)

het erocyclyl, NHC(O -aryl,, NHC(O)-heteroaryl, _
NHS02- al kyl ,- NHSO02- cycl oal kyl , NHS02-aryl, NHSQ2 -
heteroaryl, OH, O al kyl, O-cycloal kyl, - B
0- heterocyclyl, Oaryl, O:hleﬁeroaryl Oal kyl 30 aryl,

O al kyl - heteroaryl, CI:(O al k - cycl oal kyl , -

[ 335 PR S PULTERNL! @@(O)Hkaﬁﬁyftuw Ohetheperedryl, where

0SCR- ghky! al kyl 1, 0. 350
802 %%%L%%%W%P ﬂ@’d céﬁ %%hgv& ogne ‘or more
yl

Co2- heter bty rcééféreyﬁntcoéﬁhepera&é?% @(@f}’%ss NH-
NH2, £y NH mitkyty1 O ) hvi cyel @ﬂ&kybub&@%hts, : |
heterocyclyl, C(ONHaryl, C(O NH heteroaryl,
C(O NHal kyl -aryl, C(O NH- al kyl - heteroaryl,

Gl N(ua$1kl§r:’s§t2tu’aédylororsmxswlmﬁm i & rrehf swheréS thie |a13yl .
_unsubf,ggﬂ#é?d uk}.f,ét{‘;é ut Sgehetoer_r oc:ﬁ{g}_,gl \gg catlhe

. heteroc

% nmay havé one or nore |cal'
or did# f%h@nt)ﬂF:O ‘éﬂkyIBr,O vy | GENH-Ni&d Ky NH- Nﬂzlkaﬁ.yl NH-

al kyl'c 1é‘£l’ky§Ubsﬁil‘ilH§{:‘é§®c§ci*l’ o ic’zgr[sﬁit Utl\ﬁﬂ—ﬁ)é'tero—

subst i ed ary where t he ari/ nay have one

or notEY+delicalkpk-curiealkn FNPbral}Bfl het@%cyclyl
NH2, iNtad kyl - af\!;'&,Cyﬁhgalkykrhé"ﬂaB@&E?QPVCNMLalkyl ~NHz,

- N BRSPS 0B e~

NH- al ckyd:lctn@lleybaryl , NINEK @) Klyét &bRcycNrE al Ky INKBH{O) aryl

N 0 o SR W G1 A Yoo

NHSO2D@FRYPRTRHE02-BPyd , - NHER 15~ aldewk oar Wi cnadoaldyl,

S- al kS’lheLSeﬁdlé @@&kyl s Sr @tergcugtakoax‘?yﬁrylon,  OCFs,
S—het %Jr al kyl , . 0-cycl oal X

0- het T @ tyl . r‘:);ioal]‘@%et ePoBF‘y??rOCYC y O-aryl,
0- al ky+heyetroatiy) Oaldqallkyneto@rcqe))aqlkm,, = O—alkyl—

C 3 bec et R SRR e,

OC(O)Oan/kylf@(IO) -Qﬁb(t@r-cm'IrIWl CBQZO)—cycloalkyl OC(O)—'

. _heterocyclyl ' OC(O) -aryl, OC(O) -heteroaryl, OSOQ#
alkyl OSOz—cycloalkyl 080z~aryl, OSOz—heteroapyl,
C(0)-alkyl, C(O)-aryl, C(0)-heterocaryl, COz;H, COp~

~alkyl, COz—cycloalkyl, CO,~heterocyclyl, Cdg—aryi}-“
 CO;-heteroary1,; -Coz~aikyl—¢ycldalkylg‘; Cozéalkylé"
'heterocyclyl; COp~alkyl-aryl, CogfalkyIQheterdaryl,
C(O)-NHz, C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH-

-heterot:ycl'yl ‘ C(O)NH aryl-, ‘ "C(O)NH—h'eté'roaryl, _
C(O)NH-alkyl- cycloalkyl ' CV(O.)A-NI_-Iﬁra']:.ky.fL"-

_ heterocyclyl C (O)NH- alkyl-—aryl 'C(O)NH al‘kyi— :

. 'heteroaryl C(O)N{(alkyl) 2r C (O)N (cycloalkyl) 27

-_C(O)N(aryl)z,' C(O)N(heteroaryl)z, SO- alkyl - S0-
aryl, SO;-alkyl, S0z-aryl, SO,NHz, . SO,NH-alkyl,
SO,NH-aryl,  SO;NH-heteroaryl, SOsH, - S0,0-alkyl,
S0,0-aryl,  S00- -heteroaryl, 'al'kyl ' cycloalkyl,‘

—-heterocyclyl, aryl or heteroaryl substltuents,,

(v) unsubstituted or_substituted heteroar‘ylj, where the

- heteroaryl radical may have one or more identical



| c:( 0) NOEy B &FF@?F}@ af\‘klsflma)rzd

~al kyl 0Os02-cycl oal kyl, 0OS02-aryl, OS02-heteroaryl,

C(O-alkyl, C(O-aryl, C(O-heteroaryl, CO2H, C02
al kyl, C02-cycl oal kyl, C02-heterocyclyl, C02-aryls 25
Q02-heteroaryl, CO2-alkyl-cycloal kyl, C02-al kyl :
het erocycl yI, C02-al kyl -aryl4 €X2- al kyl - het eroaryl ,

C( O - NH2, C§O) NH al kyl , C(O NHcycl oal kyl, C(O NH
heter@éycqiiy fegemy NHE/ar i, G@O) NI—L,hetC&oarI\SHz,, NH-alkyl,
C( O Niuak yzllbgw( al kyI &) ?39] het er oc}yﬁl_ﬂﬂ

C( O NH-al ary NH-aIkI- N

NEHéYJsTh@F?Werl |
SO al Nylla&klijﬁzarmm (SP2avk¥y) . N@@@?W-&‘if@l@@ L NHC (0) =~
SO2NH; a ar et eroar
S020- F‘k# §§§ 20- aréhc(é&ﬁrﬂ ter oatyf %ﬂlﬁeroaryl

- cycl o¥HE®L~ alhpl,erNH;ZObyaryhryNHsoaheé’@éﬂﬁHWl NO,, SH,

puststumnts, (OnApRenall(HES of SIS e e

10

15

or. rm@ehea@ﬁppwallyu Qoraxgilf,f e@eth@:oathl,BrQC(O ) €EBkyl,
NH2, bbﬁ@bkﬁ§cloHMk910|°@b%M hEQ%%ESE?&??XClybC(O) ~aryl,

NH- t
NH 2{ ég;ﬁohebsitgé%%w N( al Q%@z)zallmq O - 86Ryt¢ycloalkyl,
NHC( Gpsoy-<ca opl ky bsolz\lble:é@réab L er @thxéll,kyMHC(@loﬁlykyl

. NHsozbﬁQFEESE gélﬂ?l ky . Oé-’ar §92 e¥rlewtsyl,

O al kgDz— I&b@/ncbco;ad:kyl Oebreaeybpycbxbh hée@ryhryl,  CO,.-

' O o gﬁg?g)rdagycl yg{ywyl &7 (xél(l@ly&%fl( oalq@e{&delryodryl €Oz~ |

_osoz aﬂéyﬂ apgh2- €921'®hk1(§!1—het€5@2rlalyl C (0) -NHz, C(O)NH—

02 QEk?lQaryb DR a ﬁ%f) ar%k%§%$oh efocyclyl.

icoz hgféﬁlg féyil Cocglz_lcéﬁ%:%Ha]lil:ggeﬁ%éYBaryl C@ﬁNH alkyl-

 -20'

25

30

al kyleyymbaakwl,, C@Q({:aINsAa—l eHEEdddyc1§2 15 ¢ (0) NH~.

o B e OeNe SRR

(O I\IFK@WI(CYCM))iNkB/hM.er oaryl, C(O) NH al kyk«0) N(aryl)z,

i RBR I A, som

SOz —alk SOZB¥H aryl SO;NH~heterocaryl, 503H,

5020-alkyl,. sozo aryl, S0,0-hetercarvl, alle;

cyclealkyl; heterocyclyl, aryl or  heterocaryl
*1substituents. o H o o

The term '“alkyl”_ includes for the. purpose of this

1nventlon acycllc saturated or unsaturated hydrocarbon”"

radicals - whlch. may be 'branched or stralght ~chain and

-unsubstltuted Or .mono- or polysubstltuted hav1ng 1 to _h
‘78 C 'atoms, i. e Ci-g=~alkanyls, Cza—alkenyls and
:lc23~a1kynyls ~In this_lconuectlon, alkenyls have at
e'least one C-C double bond and alkynyls have at least
__,.'_one c-C trlple bond. - Alkyl is preferably selected from
35 .-

the group eomprlslng_methyl ethylf.n_propyl, 2~propyl,
n-butyl, sec-butyl; tert—butyl,' n-pentyl, isopentylf

. neopentyl,  n-hexyl, 2-hexyl, n-octyl, ethylenyl
~ (vinyl), . ethynyl, "propenyl (-CH,CH=CH;; -CH=CH-CH3, -

| ~C(=CHz)~CHs), propynyl (-CH,-C=CH, -C=C-CHi), butenyl,
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20 C (0) N (cycloalkyl) 2, C(0O)N(aryl)2, -

C(O N(heteroaryl )2, S02-al kyl, S02-aryl, SO2NH2,

SO02NH- al kyl , SO2NH- ar yl , SO2NH- het er oaryl SO3H,

S020- al kyl, S020-aryl, 5020- het er oar yl, al kyl ,

cycl oal kyl heterocyclyl -al?l -or heteroaryf 25

substituents. The term' aI kyl" includes for.the. ‘

buEpoyé,of tHfrs-enyvent i panbegpylic séteufreamyéd or hexynyl
te ar d I may be

e S R e L R g

nmono- or pol ysubstituted, having 1 to 8 Catons, i.e.

" @hg$ tedanyty cl@glﬁﬁﬁ*’k@r@/&lrﬁs apdr Gho- ﬁbfﬁ@¥e§ olfn this .'

onnect 1 on eny] s ‘have at |east one :
HBUBP 1BBnd aﬁéﬁica?‘ﬁynyl YHLoe2% OPeastraS-h%a%?C trhpreng .
Behd. cAh:lwh i sapbmfser ablyisgl echeg frog 355ah@r@t@<wp or.

 ERTREL LT o g OB B Wl o whe

ﬁempennylrs of- I‘té»eylgerzazrﬁel(yistrus’ouryl I eabh)ﬂaéqwlplace via

'gf&n%sﬁ&eng o&&g@%&y'oﬁ @ggfa%%@;g@ﬁ% The

EMFéﬁﬁ‘ll yl 1Sadbﬁﬂ$nymalfpeﬁﬂ-§ﬁylbepeEF?hyIthe&erl?l" or

"‘bsxyaybhchgp@egml heptynyl, octenyl and octynyl. The

- ‘term"cycl oalkyl" neans for the purposes of this 5 -

20
o rRePRSELRLEVERE RS LhRkage tp%ft!']eof a bi- or polycyclic

25

“invention cyclic hydrocarbon radicals having 3-12
'Thebtbarmt dhtete\mblcgblyay e asatsurfatreh B3-, Lms,at,'w,at@d 7-

S Ie h t ounds of
elagen%g?% gt r&%%l%e%lﬂdta%ﬁ%g%acplléa%we "\r/klna Comprlses at
ﬂa@é?;ﬁblle riiRrerefberopEiahe @yclfi),al kylorr ddi cladéteﬂmtcmsr '

ﬁMé' lddod @S abeiBY & SOnPECPRI bO0fqfrPlre @ and [th

}(cycllc cystem Thé term "heterocyclyl™ stands for

gcalg being opaBurdhpdr 84 MpEEtIIGtGshi Put not

lC4 ra

'aadmaahcwm ch Cﬁ.@pﬂp@%%l&ﬂ.e 15deasthd, Wigkfge to the

3 4 0 ter ato eteroatons, -
% 88n ent| AN geari“?]fagjr eﬁ?r’aﬁgufﬁe &ceﬁag(er Rfae via
beyng:omnmla ex:ilm,r uesREsT amﬁdthbuthat(Hroc@rcdqﬂllnadital :

system.' Preferred hetercatoms are _nltrogen, oxygen and
sulphur. It is preferred for the heterocyclyl radical,

“to - ‘be selected from the  group comprlsulg. '
' tetll:_ahydrofuryl,‘ -tetrahyd'repyranyl,_ ‘ pyrrolldlnyl

. piperidinyl, piperazinyl and mofpholi_ny_l.

- 35

_ The term “aryl” means for the pﬁrpdse of this"i‘nventi‘on_-

. aromatic hyldro'c:ar_bons, 1nter al:La phenyls, naphthyls :

30

' | Other saturated, (partlally) unsaturated or aromatlc"
. ring systems. It -is possa.ble for the 11nkage to the

‘compounds of the general structure I to take place via

“and anthracenyls. The radlcals may also be fused to

" N any possible ring member of the aryl radical.

' The',ter;h “h'eterearyl’,’ st’ands for a 5-, 6— or 7—me1‘ﬁbe_r‘edﬂ'

cyclic .ar_omatic radical which comprises .at least ‘1_,'

- where appropriate also 2, 3, 4 or 5, heteroatoms," th‘e‘

“heteroatoms being identical or different. It is
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. 35 "

3 Radlcals substltuted. more than once- mean those which

- conmpounds of the general structUre | to take place via

20 any possible ring nenber of the heterocyclyl

radical. The heterocycle nmay al so be part of a bi- or
pol ycyclic system Preferred heteroatons are

ni trogen, oxygen and sulphl®e.-1t is preferred for the
het er ocycl radical to be selected fromthe group
ROTHEPEE n % tidre ahlrotiae yl tot ethahyayapradsg| of the

@%ﬁéf&ldéQYuctuﬁepﬁrtg'@Eke @ﬂﬁﬁk@%ﬁ%ykd§“$0551ble ring
hol i nyl he term "aryl " "means for the purpose of

RHBEY ettt het8haeF¥ L hydibcalbonthe | Resprarygle may
phepybs, praphtdy| a 130 ane polhegeeny! %ys-‘EléQl ret&&eéﬁred :

ey also be f d,
RGP Bk ng et arind R BRgs B 1o

ﬁn&feheedlnkngethe theteroappMndeadﬁcaluat@eneealselected-
R e T e

ef m el oar

'ts}tih@a%l%r QEaZOgylor ipogeriedvdd: mmaqiyanomaucbazolyl
.ﬁﬁ%&&ﬁ% Mh|0hﬁ%¥ﬁﬁi§§§ylat g 1idazidpere pyrazinyl,

et er oatons, the

ro |ate al'so 2,
“ﬁgf F el belnglpgeﬁﬁﬂeal orindiadidnt . | tindolizinyl,
r@@smbileyi pr 1tst¢egdmmra'g@1t 0 Hlign6RAROHRUS Q;fuatrtbezolmyl_

PHE PR Pber T RV EL P ORPYF T AATRE: JRELITyL

heterocycle may also be part of a bi- or polycyclic

BYSt e el ety b egagggﬂc T8 a0 &y O0RlL o Qe 1,

I ph erre fbr the eroary
%JleﬁéJa‘raJﬂél e €&l ect eaka-rbﬁteﬁ@agyé aseprd si higr . the

-_'Ipufgs@éé/é bHr yEhet hb%@)élent tmrﬁ@ﬂailo,n Ot3%d Yla1kyl and

|so p azol |n1dazolyl ﬁyrldln yl :
ﬁkfﬁyq %%?Faagfpﬁm G e, NebepRERYLafiaRA | the

memmﬂw¢s lndafdhﬂd Inﬁbeélnyl,anduqnﬁhenyl,cycloalkyl;
noxa azol,inyl, . o .

R A AR o Do PR S dp ke drgia

,-Qeﬂhma%eﬂkﬁﬂ @W@ﬂualKyi"thhalhympbanesocyflytﬂe déneral

sedbkytaps vt or "alkyl-heteroaryl™ neans for the
,-_,purposes of t he present i nvention that al kyl and

The. term substltuted in“ connectlon with “alkyl”;
“cycloalkyl” “heterocyclyl” “aryl” “heteroaryl”.

‘“alkyl cycloalkyl” o alkyl heterocyclyl" “alkyl aryl”,
7"End'“alkyl heteroaryl” means for the purposes of thlS
"inventlon, unless expllcltly deflned above, replacement -
-efjdne or more hydrogen radicals by F, Cl, Er, i, CN;'
' CF3,'NH2,:NH—alkyl, NHeeryl; N(alkyl)2, NOZ, SH, Shalkyl,-
' OH, OCF3, O-alkyl, O-aryl, CHO, COH, SOsH or alkyl. The
: substitqents_ may be _identicél orr"different, and the
- substitution may take pIace,at any pessible position of -
' the-.'alle cycloalkyl heterocyclyl, axryl = and - -
heteroaryl radical. : .

o are substltuted more than. once, e.g. twice or three

E times, either on different or on the same atoms, for -

-example three times on the same Czatem as in the case
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| cycloaikyl, het er ocycl yl, aryl and heteroaryl have t he

meani ngs defi ned above, and the cycloal kyl,
heterocyclyl, aryl or heteroaryl radical is |linked via
20 a O _e-al kyl group to the conpounds of the genera
structure |. The tern1subst1futed in connection Wi th

"al k cycloal kyl ", "heterocyclyl"; aryI
Oﬁe@élom%iCFthf' amk)dlfcf)mle@é;l leyiites 'as in the case of
@ﬂik@h)h@ﬁgéﬁcfiﬁtﬂ ; Lﬁi&yltﬂz}en  n®2d  th n  once can
"al kyl -heteroaryl” neans for € purposes 0? 'S
F%%nl?%%ﬁe vhtRsiderpiralt py aéfifﬁéanbbevestltuents

repl acenent of one or nore hydrogen radi cal s by F

H al k NH- ar '
REaFRyiS REBPoSRSs G ijile 367 VRNt teRa.0%0. Ghgy|general
-Daamula CHRaveR4t $eadtorord kgéntﬂ@eofstab@trmetery S they

f h b
Y BRRto I C8ls “RaPhy S s Rotet FiRe e the Tidkyfomm

-@?ctbél@%ﬁelﬂﬂantxgmﬂgﬁ andydraddasheteomaryl or in the

f@ﬁhcm of 39 rBﬁQ&&?é%SSUth L4 g ”Ur&éﬁ‘@{‘orf?&§ ”eﬁll‘d/or-

t hose which are substituted nbre than once,
threechroni e ARYnBd Xiggt Fatien ofi fther éﬂﬁeltﬁowmms in

. SlkeenbkOliBes f DE pexaplLe. three tinmes on the same C
“atomas in the case - .17 of CF3, -CH2CF3, or in

" different sites as in the -case of

Tk OHEOCHGHRIRHTL2. tﬁdasd?dnhpkbm@@s more tian 1@@@@11’.@.@@1 of
W%r%@ljlﬁlcgl %Bpm{lggn&l QJ 1c%r h%'vfef %rn%nt S t()DS]’.tel t Ue res 50f

e COfT'pOUI’] s .of- I nvention o e ge
k) BEY WeWb@CheewueneSCet@tqe@a@fesagﬁme ysepdeyted

}:S?Y mhdsl NichBAnf Q8dR ofs et hehf o ragRIRt egptiLie {Qorﬁ%res,

t he ure enanti oners and/ or -di astereohers or In

'Jf o m 81“""??1 APHFES oFT t HeSSterarmesifer STihdpEPargtion can
_mmtﬁlﬁc’ﬁeby oA IyantH mé;gafzau@ oéntbmz:her wass@eero%: by

L bl 1 e BB B8 oPt R e o RoPRNETE oF
wﬁﬂkﬁuhev@foae optioré lyemiatdseofacith oahilreadd tor aridrough-
M%Ml&? LAGHBLES %Qicpglffp%a&% . reagent such

as, for example, an optically active 'alc_oho]__', ~and '

subsequent elimination of the radical.

"Where possible,. the -C'omboiinds of ‘the i‘nventio‘h -rﬁay

“exist in the form of tautomers.

‘ The compounds of the invention of the general Formula I
o mayy if they contaln a suff1c1ently basic group such_
o300

as, for example, a prlmary, secondary or tertlary .

amine, be converted WJ.th 1norgan1c and . organlc ac:Lds

‘_into thelr phys:Lolog:Lcally tolerated salts. The
pharmaceutlcally acceptable salts of the ~compounds of_

the 1nvent1_on rof the general. structure I are preferably -
formed with hydrochloric a01d ' hydrobromlc acid-‘,-

' sulphurlc acid, phosphoric ac1d : methanesulphonlc acid, -

pP- toluenesulphonlc ‘acid, _carbon.l_c ac1d formic acid,

‘acetic acid, trifluorocacetic ‘acid, Sulphoa‘cetic, acid,

oxalic acid, malonic acid, maleic acid, succinic acid,-
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- in these cases for one, two, three or any number of

. 35

. accep abl e sa

'-by met hods known per se into their optical isomners,

i.e. enantioners or diastereoners. The separation can
t ake pl ace by colum separation on chiral phases or by

-recrystallization froman optically active solvent or -

20 with use of an opticaltyl&ctive acid or base or
through derivatization with an optically active

‘taugenic sachd, agackov cexaryd €, nabliopticddl | wromive acid,

aé&&@picg andy, Slfﬁﬁl%qwta&a m Dé‘&tPJf-‘ glehhe Jiddicalacig,

Where possible,. th mpounds 0 i nventi on may
@%dl%%m%% 5k oPin cﬁSRaaliﬁ%ﬁTeﬁélldTheTTé%mﬁﬂ% Bhifhe are

f@Mﬁ@&l areof ltﬂtsxgeflfia E%%Icmbrlm@ﬁ,,, ) Oydft%/r];omldes,
ain a suffi n ic group suc or
Sl e S Hi PO tede ommasp o S2ar el ytss HbRates
tomybateﬂ Wi t hcarbbgankes,and @riganibonadieds | ntfoimeias,
gi cal rated sal t-s. The har maceut |
gggéé é k%lk? f tRe conpoulr%1 €i nven |%§$¢)S'
nakogehesal milextese |seceipredes abttayrfsﬁaitmnednwwes,

"Méﬂﬁé‘ég“ %a@&aé%ane%ﬁmh +2g,d, 136{459@&“ CcfCthes,

phosphoric aci sul phoni-c “acli
@l%@ra@?\%%uwmfbma@%t@t%r b&Hiec abPachignatsyacpl, the

88BtEC ﬁﬁh@h t Girkl UFDaERL | CoRCi gheSUlRRPRARAESC & d,the

-pxalic,acid, malonic acid, malefic acid, succinic

IRYGREREY (BRYar PRYSOVET r REen OSSRl mdty ¢ Bepiptegral
eaboipLescodfl, oneandel i ¢ acid, fumaric acid, lactic
acid, citric acid, glutamc acid or.aspartic aci d.
The salts which are forned are, inter alia,

‘Ryer eenponndesofhypieobnyrinddson ®isdishagewsral Formula I
- Rhpul patesy PROSPRRheS JTBENADESH BPOBRLES: group such

.tosylates carbonates bi car bonat es,” f or mat es,
3B eifat RTDQ¥Y} | FEEYP sUPPhEREEEATES WkEh af@erganic and

sByeNat eshasBbeat aso. SutRinat Qﬁlydlaﬂcrg’:ti@ﬂlyml ’@bBérated
| actates, citrat

d
T e RS A T T T e I

- buiitsxihe c hpate skdumre chpdr dhisdeonpalindemofthtdmoxide, and

bPVGBE{;QH:LHHbeB%%"V%rrebe é{Haef%laalmﬁ{e,”O”a{‘éw?l%%lamne,

es of

: trlethanolamlne,‘j_cyclohexylamlne,. dlbenzylethylene—

diamine and’ ly51ne. ' The st01chlometry-'of the salts
which are formed of the compounds of the invention may

moreover bé integral or nonintegral multiplss of one.

' Preference is ~ likewise ‘given to solvates and, in -

particular, hydrates of the compounds of the 1nventlonﬁ
Wthh can- be obtalned. for example by crystalllzatlon

from a solvent or from agueous solutlon It 1s p0551ble

| SOlVate—'ora-watér~ moleoules to - combine’ w1th the‘ 
~ compounds of the invention- to 'glve"solvates and

“hydrates.

It iS;_knoWn that chemical substances form solids in

- wvarious . order states which are = referred to as

polymorphic - forms . or modifications. The various

modificatiohs__of a polymorphlc ;substance, may vary
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15

,.15 The conpounds of the invention of t he genera

Formula | may, if they contain a sufficiently acidic
group such .as a carboxyl group, be converted with.

i norganic and organic bases into their,

physi ol ogi cally tolerated- -84l ts. Exanples of surtable

i norgani ¢ bases are sodi um 20 hydroxi de, patassium
mydedxi d&y EhRErumyrdiadi deropedt io$ - offgeni eorpmesls. of
ahe et hanol agh nes diglh e%@lneForﬁl{ﬂLgt Eaneégmé’&st in

?yclohex yl am ne, di benzyl et hyl ene- diam ne ‘an Si ne.
RE1SPSI chP bRPFRNSE t%%r%%u t @ndyhiceRtada f@@ﬁé@léﬁtlons

nhe benpeundsadfiet.he i nvention may 25 noreover be .
integral or nonrntegral mul ti pl es of one. Preference

is likew se given to solvates and, in particular, o
-Eﬁdnﬂnﬁcaﬁs&$efonnpm@@mrumgtdubeumﬁﬂﬁe®npywthMZ¢anb]~, '

DgeDALRed Sheonamle by CrusLallizstion 30 rom a

rom aqg ueous SO uton In-

these cases for one, - two, three or any nunber- of

gakv e n‘@ﬁ;t ecgf r@t'l@‘:?leﬁér!él? %B%h‘i%. wWtdy g hl?e obtalned |

conpounds he inventi.on to give sol vat es and

RYdPRPYEE 35 Hﬂe. §0rl&8mrn9hérch@n@m dschemes tlag@ss 26r m

solids in wvarious order states which are referred to

ol ymorphic forms or nodifications. The various -
tions of -a pol ynorphi c substance may vary - 19
wi dely in their physical properties. The conpounds of
the inventiqgy of the general . Formula | can exist in
various pol yhor phist stagé s, -and certain |f|cat|8
may b 9@' ered@cﬂ&’i‘e
substijf uteld pyri

ar ‘ belomrrThe C
F&ﬁwula can e obt ai ned

follomrag-schenes (schene and 2)3 1 . 3
_ 2nd stage
Y
H,N". "N”° - "N” "R1



1+ 1st stage O X NOO reduction NH2 R2 + R HZN N NHz
HZN NNHZ O2 3 2nd stage N-R2 QN NN RL 4 15 20
- Scherme 2 3rd stage NRZ R4-NOONN RR R4,, A |I.X
X HZNNNRL NHNRL 4 H5 phosgene or NR2 '
car bonyl di i m dazol e R4- t B, - \HNIT NNNRLI RS
RS 6 NR2Z R4-N-5 R4\ NHNNlRl H 7 thiophosgene

SEDRIMR2 2t 'hi ocar bonyl diimidaioleR~ ~ R4 NHNNRL NH
| R R 8 R6,, NRT HENNR2 R6,,NNN'RL H

3rd stage ' ' T
. T R4 N LA A
HNT N N R TNTONT ONT ONT R
4 . H 5 -
~ phosgene or ' o WX R2
carbonyldiimidazole /ﬁ\ H \I .
R NN
Ric,, NN N W R
fi‘lH I H '
RS RS 6
e GG
- 3 | e
; thiophosgene or ,
th:ocarbonyldumidazole /”\ /E\/E I
S Re
RS
2N
RS\N/;éa'

y

~H N _R2
- T RBL AL I =
. NN N N R1
[ H
R7 9

: éé;;m=N | H\N l.\\ N\‘,Rz‘
= l o

. , ; o ~ :
ST RQ/I\N, N~ TN” TRt
10

The starting compounds ‘arep ~either commercxally

avallable or can be prepared by procedures known per
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'-ﬁhﬁn1sé9881 3208213302, Med. Chem. 1994, 3016-3022
20
25

30

- .

o ethanol dlmethylformamlde 'or dloxane, alone or in a""

“Thonpson,

R79 Ham) NR2 RO -NRONNNRL H 10 5 The starting
conmpounds are either comercially available or can be

" prepared by procedures known per 21 se. Precursors.1

and 4 are valuable internmediates for .the preparation
of the pyridopyrazines of~the tnvention of the -
general Formula I. For ‘the preparation of the startln
EBRP UGS TERd S Q-t@m@eﬁ cdifpovindlgablef dnspsacpaptee -
ﬂﬁgepﬁceFa%éeﬂBheotfothtehgyfrqldlowﬂa&ll%lswfy dhd efrﬁléﬁﬁon -
the contents of which 1S heréby incorporated in th -
af sEResurRebplt herBrbdeht  application. 10 1)

Foubegh¥eyprepht hotisn def Q:tg@mm e pAHAET arid

4/ | 2) Houben- eyl ,. Methgden der.
& G CBRERCERERr o T oRERC G 11 POORGNE. BoTh RS to
2he ﬁolS@Q;nﬁegmsmaryGBlté8é$¢&ec1&H® cdﬁtdﬁﬂaJoﬁﬂwhﬂch,

BT, BB O e o0 |

Thekicagdan. 3016- 3022 4) Houben- Wyl , thhods of -
Organi c Chenistry volume E 9c, pp. 231-235 5) A'M -
al Med. -Chem_ 2000, 4200-4211 - 20 6 '

& !ievhﬁgcﬂe%t %Pth%ﬂ@ﬂ dekaRIangFEhepy £hem o) ¥ me
DAl es, ppt ah3-6kg. Lett. 2001, 2313-2316; G -
et.al . Arch 000, .267-274 8) ML." .

Cioa0aeeh el & e A 89005338 681 BRIl atn
Kﬁlthnet abluBeooEy. Med. (Ghem Rett. p200579441 magussa

_§§6§i%%%gel ?gﬁﬁ?Young éko'e?twgg %Be?éSgQ%galg%ﬁé

etP: federziz7eEk 2g¥4; Pil_ﬂﬁﬁédth@F aﬂ 963 M-1336;

4) Houben-Weyl, Methods of‘.Organic' Chemistry,"VOluﬁe
E 9c, pp. 231-235 ' . R
5) A.M. Thompson, et al. J. Med. Chem. 2000, 4200-4211
6) G. Heinisch, et al._A:ch. Pharm{11997, 207—210

7) N.A. Dales, et al. Org. Lett. 2001, 2313%2316;-'

G. Dannhardt, et al. Arch Pharm. 2000 267- 2774
8) M.L. Mussous, et. al Tetrahedron 1999, 4077 4094,.
A. Kling, et al. Bloorg. Med. Chem. Lett. 2002 441 446

' 9) I.K. Khanna, et al.; J. Med. Chem. 2000, 3168-3185
10} L. Younghee, et al,,,Bloorg. Med. Chem. Lett. 2000,
.2771-2774; N.L. Reddy et al.; J. Med. Chem. 1998, 3298-

3302

,.General method for the preparatlon of the compounds of

the general Formula I:

' lst stage

2,6~Diamino—3—nitropyridine _is dlssolved in - a polar

organic solvent such as, for example,_ ﬁethanqlg-'

. combination of two of these solvents After addltlon of 

- a - catalyst, for example Raney nlckel Apalladlum on'
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30 Ceneral nethod for the preparation of the conpounds

of the general Fornmula |I: |Ist stage 35

2,6-Di am no-3-nitropyridine is dissolved in a polar

organi c solvent such as, for exanple, nethanol

et hanol , di nmet hyl f ormam de »2 <i oxane, alone or in a

conbi nation of two of these solvents. After addition :

oarbancatapystinﬁmﬂI@Xamnbeiaeneyh@iakebti@ﬂImﬂﬁnunenis
r de,

§§§t3$%E$Q 2 h?h?BgEH”%ﬁﬁcﬁﬂﬁége, nﬁﬂ? et e ﬁﬁéﬁ%ﬁfe

Bepressurle afb%t Ve &a i aTﬂ@Ie SrEQﬁtlﬂﬁhe Hrle@(}tneonlm xedite to

k8akef tint @ deS@flrdtha temmes alBé’Eﬁeéﬁ”Q@ Betbweeso?QC ror

-~ and 60C for 5 several hours, for exanpl e 1-16 hours.

AFVEFatheNOPEdct | SRTI s CEGMBIEt e L tlife iNSSBISubl dfter the
restdiios ane fddriparead of fthét bﬁeﬁguB%Sl @eelfd@rest hesre

B f e of sil
et EEEelr e SerRG o e Fie Bhe ! hin el gt um

and WﬂBhedthfmmthekhmp&ppr@ﬁrl&hﬂrmM\Mgﬁl Thee lcirtigle or _'
BB&HEQElé%l#SQQaligﬁiglgi%égh f&%?@uklgyétgerand W?shed ‘;

purl Icati o for reacCti on _
WhéhthEdﬁﬁﬁéOEéwvat sed vieg ti. nfThed goadle rnrwmtorlgeams,ed

- i80k¥etiohOr wexannte B RRNOIL, 8N ondi PANGhe next
-t ol .uene or dlnethylfornan1de 2,3,6-Tri am nopyridine

FeachyfBRd i nmediately after reduction as sol ution of
its 20 crude product in one of the abovenenti oned
Y the introduced 1, 2-di one, where _
284 SEL?ate with addition of an acid such as, for
exanpl e, acetic acid, or of a base, for exanple

-@ﬁéaﬁsbu@hgng%@f¥%aiﬁ¥% {&aghi Bdﬂté%uﬁﬁtog(niorﬁghlcu'

react 1.n a tenper ature range rom

-§ohEeREme, HUT- e%ﬁﬁpée 20n€rﬁhﬁnce19 t oe4banedrs. Rfexzne,

tBeueheasti @Ameth ?Q'f@rﬁia@udeanﬁ By @mejﬂa@dﬁwﬁyﬁmﬂﬁé is
ar,at.ed ered J eIHQCPOSSJb|e fo
2SR et b EEBR e lecidn PR BRRL N o s

. crude product in one of the abovementloned solvents to

the 1ntroduced 1,2-dione, ~where -approprlate with

- addition of an acid such as, for example, acetlc 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 mlnutes to 40 hours. After the. reactlon is complete,

any prec1p1tate whlch has separated out 1is flltered‘
off, it being possible for the filter medium to consist

for example of commer01ally avallable filter paper, ‘and

- washed w1th the approprlate solvent and the remalning_-

solid is dried in vacue, or the reaction mixture is

freed of solvent in vacuo. On use of dimethylformamide,

. the reaction—mixture is Stirred into_a large amount of
- water, and the precipitate which”has*separated out  is

: 35L filtered off, or the aqueous phase is extracted with a-

sultable organlc solvent, and the organic phases are

concentrated in vacuo. The remaining crude product is

purified by recrystalllzatlon from a su1table solvent

for . example ethanol, or . by- ‘column or flash? '
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for exanple of comercially available filter: paper,
and 30 washed with the appropriate solvent, and the
remaining solid is dried in vacuo, or the reaction.
mxture is freed of solvent in vacuo. On use of

di met hyl formam de,- the reae®ion m xture is stirred
into a large anount of water, and the preC|p|tate‘.
dhirenahasrappyr anedsiotcd sg8% birl tedned.ref.f | Aomlkhare of
AGURAHS1 PMASE |8 ilhanlked el hia R d akle g@@&fe as
sol vent, and the organic phases are concent :
paeusde Hh@sﬁena|n|ng crude product is  purified by
recrystallization froma suitable solvent, for

g ang%e et hanol, or. by colum or flash 23

il #8Graphy on silica gel or .alumna. A nmixture of
nethanol and di chl oronet hane i s used for exanpl e - as

3rd stage Fol I, th N
FRRLLG PSS S0 shage.Fel lioving Lhe basl bl ocess v

| fpnodubﬁsqneBUIteagtﬁonﬁ1the prasiuctpr aeesd tiinigo from the
.lﬁggaqu,@e&eggosﬂH%S sBbsthEch @Vga%'d%géoo%f el UM R

i n_a procedure known Kill r.son.
PE tthe produeta i § de e Rraepvaei \}@O@m tte tbemiuicl
§ea§o§homn in scheme 2, the reaction product 4 15

~after conpletion of the basi c reaction can be reacted

with an appropriate isocyanate and, where :

Appspprifat ehe prsedutablis basle b@ref edakliyageeeundt the.
ot as X t i si_bazi de,

Bgﬂ%bﬁﬁ?aﬁ1%§ %bga%tggsggﬁsg%a%boﬁétereﬁ$E%QQu3ﬁﬂﬂ%§t 4

hker §@m9éﬁt1990hﬁhsth$obaSGCeKmmmu;on can be redcted-

- wieet byl ey rcieateacieg&éyéﬂéé@ lg&”amé%o rﬁﬂ:ro%ﬂuate,

dlchlorone hane, chl orof orm i chl oroet h
i Sdnheblendrsact PERIRIRPEYe scsdwqfthvéraéaet Fgtagsium

. hm@ﬂﬁjﬂ@:x.§ﬂl@£1@@; me&x&e&@@l&@ﬁnfeor sgyer alpcft%"saum

le.1-24 hours. After the reaction is -
%%ﬁ% 3 n(p' 2808 prEdiPiia énﬁﬁl chs‘?ﬂa‘ée%tepél“&lheda%ut for -
ﬂe:salflplqz.er etfimeftiyl fdrimeninde possidtianiftari Idye fidtrathydro-

FRALYM 19 ?@%%%tethf ?{e,exégPogofgrlﬁomlerZC'cﬁlc!l'}fl.oroethane

avai |l abl'e [ ter
or dioxane. The reactlon mixture is left to react in a -

temperature range between 0 and 80°C for several hours,.
for example 1-24 hours. After the reactlon 1s complete,:

~any pre01p1tate which has separated out is  filtered
. off, .it being possible for the filter medium to consist

for example of commerc1ally avallable fllter paper, and
washed with the_approprlate solvent and the remalnlng;

solid is dri@d in vacuo, or the reactlon nuxture is

. freed of s$olvent in vacuo. On -use of dlmethylformamlde,-

the reactlon mixture is stirred into a 1arge amount of

", water, and the prec1p1tate which has separated out is

35

filtered off, or the aqueous phase is extracted with a

suitable organic solvent and the organlc phases -are

concentrated in wvacuo. The remalnlng crude product is

'.purlfled by recrystalllzatlon from a sultable solvent

for example ethanol or toluene, or by column or flash

chromatography on silica gel or alumina.. A mixture of



" 10
..15
20

25 -7
_ "
' ,m:u.xture.of methanol ‘and dlchloromethane is used for

735? :

washed with the appropriate solvent, and the remaining
solidis dried in vacuo, or the reaction mxture is 30
freed of solvent in vacuo. On use of

di met hyl formam de, the reaction mxture is stlrred
into a large amount of wat@#,-and the precipitate

whi ch has separated out is flltered of f, or the
agibenslphane isiahxtarmiedang his seed abflar oegampde as
sebvent ppadet he organi c phases are 35 concentrated in
vacuo. %he remai ni ng crude product is purified by
recrystallization froma suitable solvent, for

Aﬁalﬁﬂiﬂeﬁid@ﬂ% pbsb?bﬂﬁﬂﬁyl are bf{lil@o!plﬂ‘@au%ﬁ: fl?SBO bfe a -
crowa()ra silica gel, or alum na m. Xt ure_o
%ﬁofog 3ﬂdﬁcﬁpdp8ﬁ89hd%e ShOVRs el GCslmpPe 18
aftemomﬁmplétcen &ﬁzﬁn@rbasuweﬁyxﬁﬂﬂmd|tyo|&ddm1 the
%@ltﬁton zﬁrto%ukc% % Svﬁ. }% ivfe lo(_fé tggr}gé)ﬂ?gdlggmldazole |

Ion o asi Cc

raedctar@nappmpea@tet rmnlrreaem an punbtables iwieart solvent

Rhesgengsor %ponﬂ;@mﬂedazot@traﬂgdéefagaagpr | 8L fuene,

amne in a suitable inért 'sol vent

SighipsomesPraRy dPEF LAGRtORbEIbhe; PO GudRipdlencbRafe is
Qs edcCetypairkr i hppréps_uat@bl epbagerhB1lyUsedryHehs, sodium

B, P RN B e S St o

'Ebellmeacac&‘imt‘ﬂxt'ﬂhe realcefiont oningacte 18 deft to react

. TL_L%n'pgr actelfrp%rrla?l%eenu gﬂ%%n kg%‘af] EI'?O% f oé‘qa"é'Sftor some

or exanple ours.

kdaeyi ofP¥ s cxgmpilet e15 amlrmt@@ pto atzel V\htmhs had\fter the -
- regRanahed put bémplbt%r ed o{f, bkeé%meagessnmleﬁ Ofhas

the filter nedi conS|st for, exanpl e of

SORASPLES! 1905 4P| o6 4799 ePTfapdrt  BRGNdadinss il for
.met hefampé@prnaé@lml vetd , aghdihe remaici Ngxsepid i sof

Lot one b e T oty it peiSid wie

»rt@@ctapprm:xiate isoktent ed angt othel aregmea faniount soflid is

tere %gopre&p'tth%t er%aeboﬁaﬁlﬁw at ed %Pdeéds of

or t he aqueous phasé’i's extracte

'-\ﬁ‘otlwe@t in wvacuc. On use of dimethylformamide, the

reaction mixture is stirred into 'a large -amount of

._wate_r,‘ and the precipitate which has separated out is

filtered o'ff or the aqueous phase lS extracted with a

".su1table organic solvent and the organic phases are

concentrated in vacuo. The remaining crude product is

purlfled by recrystallization from a sultable solvent

for example ethanol or ethyl acetate,‘ or by column or

flash :chromatography on silica gel or _alumlna. A
example as moblle phase

Thus, if the _product is to be a derivative of the

‘c'ompound 7 shoWn in. scheme 2, -the reaction product 4

after completlon of the basic reaction can be reacted

- with approprlate J_sothlocyanate and,- Where
'appropr'iate, ‘a suitable base, preferably ‘s__odium'

“hydride,: tri‘ethylamine or pyridine, -in a sulta_bl’_e inert
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ForE '
'waéﬁédomﬂﬁh,Qgﬂp|§@$roﬁ£Yat@r%6EQbh%tedN@ thd'@Semaining -

suitabl e organic solvent and the organic phases are
concentrated in vacuo. The remaining crude product is
purified by recrystallization froma suitable solvent,"
for exanple ethanol or ethyl acetate, or by colum or
30 flash chromat ography on 8Pl irca gel or alumna. A

m xture of methanol and dichl oronmet hane is. used for.
ERANBRE asSyfibi | @Sphasker Thexamfleyhe @ioelieyl fernambde,

acderhyatrbrerah, th%ce%%r@m@yndtzlﬁaﬁw | RheSCheM®c@ion
oduct 4 after onpl etion of the basic -

the, reactio s
PREELTBn "Can BE FEadioart Wi I G TR T arEange betveen
Dsatrid otyahat &oand;onwh et eme AP AP ¢2difp L& sul alh R es to

f d hydr i d t th
07 Rarbe” PRARLE T AT | RECOPR cofont CRUBRCDE! 1 o7

' B%Qﬂpp@taéﬁn@lhhylhf biersa Fege r a tiest rcaitychrmfﬁr]arer@m‘:emﬁﬁs it

Beihgl yshesidhe regetinn fﬁfgégegb§igft 5oc£%§9%ﬂrkor

a tenEerature range between 0 an Sone .
gmpPE€ e Eslly. 300 Indhukss . fAflter t heper, and

arat ed is filtered , It belng possi ble for:

RELH | 1%y r‘?éﬁfiun’rlf 0 VBGHEI stOF o Neexbpf el mixture is
f marmalr cifalslofl vawai Ila:blvead‘ud tem p&p@rof a@ﬂueﬁmhﬂ@irmmhtkie,

-Engeg@%} vaczljjuc!)nei}&ql *he re%gff%gg [tcnéré—i q%r%f%rzag#d %o

watesnt and velseoprenindeace dilistthyhésr mephdefedt omt is
Feackiren mﬁstﬂé%'éhéta&ﬁsgai bRa %a|§%g%x%F§€PédﬁW1th a

water, _.and the precipitate S separated out

FhLEebig oP¥IaRtC 0 lyidousnphatlee | L roaiact Bhagesh are

tbnsshtabkedoriganigces! venk - anshd 11ei 4 Q@Bu@ep@ﬁ%c&r €is
conc ntra%iyd in vacu JThe remai_ni ng crude pr.oduct

BUFLFiE BY et t Sr 1LAREI0P  Fofla® iHALaltke solvent,
Sokvemampld opt ol ereterumdj me@im,l acebqt e:ojﬁﬁnrbyor

I r n | C
Fh?’nﬂnna%hrol;nfg%%r%g& %grreasqh C%} dldla}?: Ioa}]gum Hane A
pixgueg fof nsthmsicd agnﬁobcﬂi@h?pﬁa@eetmnsl ter nasiede for

Baamphk! bymbbilBeppagduct is to be. a

An alternative possibility if the product is to be a
derivative of the compound 8- shown in ‘scheme 2 is,

| after completion of the basic reaction,'to.reaotﬁthe_

reaction product 4 with thiophOSgené ~or n
thlocarbonyldllmldazole and an approprlate amine in a

sultable ' 1nert solvent such  as, for example,-

Jtetrahydrofuran,. toluene, dichloromethane, ethanolftor-

acetonitrile. A  suitable base is used - where
appropriate, preferably pyridine, sodium bicarbOnaté,

potassium. carbonate, triethylamine or 'imidazolé. The -

reaction ‘mixture is left to react in a . temperature

range between -10 and 80°C for several hours, for

éxample'l to 24 hours After the reactlon is completef

any prec1p1tate which has separated out ;s fllteredii‘“-”

off, it belng p0831b1e for the filter medium. to consist

~for example of commerc1ally available fllter paper, and:

'washed w1th the approprlate solvent, and the remalnlng’
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derivative of the conmpound 8 shown in schenme 2 is, 25

‘after conpletion of the basic reaction, to react the

reacti on product 4 with thiophosgene or :

t hi ocar bonyl di i m dazol e and an appropriate amne in a:
suitable inert solvent such@s; for exanple,

t et rahydr of uran, toluene, dichtoronethane, ethanol or
2ol heetichi €F19@. L& sUFEEOI e Basthes nesedigherpixture is

BbpEOPbEaLBlvehel ehabhyuBY! 6l RGe %%d'dime%%ﬁf%%h‘ide,
otaSS|u carbonate, triethylamne or imdazole.

%CFFBH hPRt BLEtRTe des %H’r%acttlrm aaté%s@aﬁ@psnt of
vabge, behdedme I@r@cﬂfbﬁﬂ@:é owhsewemals heupgssatfed S8t is -

. h f | ete,
R e
t

ableb@ng§WM$ssbﬂeehM'an® fulet eprgediamglmses are
@&Q@éﬁtraté’cﬁ ?cﬁag?cﬁlo()f 'fﬁgmire?rfa%lnll avc@dcfebleﬁjf&iuct:gr is

paper, and propri te SO

| ', S SEETEY hwnge%YS§@llléZ|a§l@rn| eram ¥agubtablet solvent,

mjacteb{@ﬁﬁmsxfe%enba dr¥ eefnol sekvart, i RBVasHOee MmHSSr
|formamd}1 the Teaction m xtureis stirre

A a ‘F% YALOIRARNGE Oat 8F116Ad ORé pPECi pLbBLBa. A
mi i diast sephy At @dedaitei snd hikbaeedsoflbedoFokh @xample

[' 99? ds extracted with a suitable organi c
soﬁﬁen :Eﬁ%%e organi c phases are concentrated in

vacuo. The remai ning crude product is purified by

Fagd ysial théab!reauf:'tomsa @'ﬁ@bgedégﬂfg@lve Ler compound |

exanpl e et hanol or eth

31 299"hr dhat dgheAPRY. ?cm &ihe cxegetisn Yoxgyet A after

: dﬁrﬂ@w’@lcﬁf &t hiythe %@iﬁ&eréQQtESKaBSm Beus8dctlR with an.

hi | Th f th duct is t
FGa 5 Vansr Bisodnd Sad o Wik RRIGRIE, @

sihiet alelae t base pr pdacerdbaft eTrleﬁﬂTmJﬁﬁJr@n afr t he shasable

t
SR O 0P8 AL L Doy o POOLOE LILE B

-Sstisterabl yu@hu etdvyl anfas, @rxaaam,t ab$@et<ac¢d toluene,

mleﬁw&{%dydrmﬁép actgtréﬁ éréf‘ha@éx’?' eoknea&m%(ahyl
act

| vent, such_as, for exanp e, tone, tol uene

‘ su phoxide. The reaction mlxture is left to react in a

temperature range between 20 and 135°C for .several
hours, for example 2 to 140 hours. After the reaction
is complet-e, any prec1p1tate Wthh has separated out- is -

' filtered off, it being. possible for the filter medium
_to consist for example of commercially avallable filter

paper, and washed W1th the approprlate solvent and the

remalnlng solid is drled in vacuo, or the reaction

‘mixture is freed of solvent in vacuo. The remalnlng
: crude product is purlfled by recrystall:.zatlon from a
: su;table solvent, for example ethanol, or by column or
. flash chi:omatography on silica gel or alumina. A

nmixture of _methanol’_ and dichloromethane for e_Xamfjle is

used as mobile phase. -

- Alternatively, if the product is to be a derivative of '
- compound 10 shown in ‘scheme 2, the reaction pr__‘odnct a

~after completion of. the' basic reaction can be _reacted :
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- chl orobenzene, ethanol, tetrahydrofuran or di met hy!
" sul phoxi de. The reaction mxture is left to react in a

t enperature range between 20 and 135C for several

hours, for exanple 2 to 140 hours. After the reaction
25 is conplete, any precipiZate which has separated

out is filtered off, it being possible for the filter
Welhumn taPRIENaT 53t¢ opiéxaks| @rst, comwes chabppriate, a
avathBbbe bbkker hHaperirAnd vashegh W Lhikhe or odium

ate,sol vent, and tHe remaining solid is drie
IIEQ gﬁhyigfsﬂqawggct. OF 3¢ mi xekabi’ f pasglopt, for
e.@amph‘]é [ nal/milﬁ)luﬁhe tﬁiT@lhIkbﬁQde,CI Ud’.&:ﬁr{é&@b ahﬁnlnlum,
a

ified b Ilization f t
DSRGART. P Bl d simanibl ot o0, Sedfamior 2 rakipble

a @hﬁchntmjnaqa@ snchl Iasahg’mlr oexamhpiepa.tek rafydisBiein,
I d 35
EBiliae) Andedhehber OTR! NARERLAE, AT | 571D HoEhion

phas

_Iala‘é\ﬂma%ﬁvéeéfl t@om@mtd 110 asrtmmpanatst;lﬁenmrzge thet ween

OeéﬁalQUOBCOQHQtsﬁmeaEﬁﬁk CQ%EI%QdH%ﬂg dd“%ﬂ%ﬁ%é% to 24
%eactlog can react ed, - an appropri ate

PHFPL eALRET ﬁﬁ)@rer%ﬁso% h?ecoﬁpl%ﬁt APy (RERCipitate
phefer aby sediamatedd deuy sedi Eﬂtered off 1t being

' I | ,
SRRl il ETHERF oReR o ot e i ErmERro e Le

gf acrmhenceal tyaevdidrbiel ﬁhuutecr: peiper,i anal swdhadl erith
ry t c or r.of

o Ao Ter ne Sl cp AR By 4

Frkedr 1 sVaene, t ®n ehbe ﬁ?a&tﬂ@fpemaﬂmeer drjjefreed of

- betvesth Onanda2@6C f @heSONRmal B gl O r@MRMPIE-Rhict  is

m: nu 24 10 hour After t he reactl on is

BEREFERR. By srola e L an chr heaceparabie qrlyant,

- fort erexhrgffe | tebleam@l pos«sr bl e or cthIEhnInI t efr Medf1HBh

anpf ner cial |l I abl
Iﬂfﬁﬁéif eéﬁ)y an)chL Cua \/\?% SEhé tg‘lX%ure of
IS%IZIW@W @mi t ﬁQCMWmem@agel i fot's e&famj:rleed iisn waedo,as
REbihe gigagdion mxture is freed of solvent in vacuo.

The remaining crude product is purified by
recrystallization froma suitable solvent,

Under some of the reaction condltlons mentioned, OH, SH‘_

and NH; groups may possibly undergo unwanted side

‘reactions. It is therefore preferred for them  to be

- provided with p_rbtec'ti‘ve 'grou'ps:, or be replaced by N0,

:inl. the case of NHz, - for . the protective group

eubs.equently to be_eli_minated_ or the NO, group to be.-.‘

A- ~reduced. Thus, in a modification of the process

o _30 - described above; at ‘least one OH group in the startlng_ -

compounds can be replaced for example by a benzyloxy'-

35

group and/or at least one SH group can be replaced for -

example by .an S~ ~benzyl group and/or at' least one NHZ'

~group can be replaced by an. NO» group. It 1s

eubsequ_ently possible to eliminate at least one -

‘ preferably all - benzyloxy group (s) fer example wlth;.'
hydrogen and palladlum on carbon and/or at least one -
~preferably all -~ S- benzyl group(s) for example w1th,.'
isodlum in ammonia and/or to reduce ~at Ileast one —- o




. Bg}darﬁenzwm

for exanple ethanol, or by colum or flash

chromat ography on silica gel or alumna. A mxture of

_ 20 net hanol and di chl oronet hane for exanple is used as

nobi |l e phase. Under sone of the reaction conditions

‘mentioned, OH SH and NH 2B oups may possi bly undergo

unwanted side 25 reactions. It is therefore preferred
porfehehiyoabé pr 8@:dedowpt(k) protrectiavelgr oufs) orddieyen
588 RERLy DY Ny £ %ﬁe case of NH2, for the

protectlve group sequently to be elimnated or the
NO2 group to be reduced Thus, in a nodification of

CQ.@b@kQE@éS e’s%éiesehubeeaﬁ@@ysm@é | 823 ONGa PH T QUR, 1 v
the starti ngeﬁ %g unds can, be replaced for exanple
ro

AndFSFCBtOPRastndMe SHPER outf cdie
beacepbaceded it bxaspl em@:yte@nédbenzy& grﬂup Al fore

PRy N e —

10

s

greasps oficomppebperabl prabuctshehdyhoxyrgrdup () ferst one

SRR e mé%rsegea%en I-flalalr?cg)%fnnggl cALhan 839/ Uoon

| east_one - prefera group(s

, %&%ﬁ} e Whtm M%%’Ch@ﬁor@% aﬂc#orpmx:esa&juabe:tnbed
gh]@@ﬁé O@ﬁo*c%%'s @&&\Eé‘@é)’h@vﬁng N2 GeauRr( S&né OBbH group

ex e wit and Ranéy nickel to
RTBs i da 4 BT e s o uRn Ry ISR by
seamtiemgowﬂbvalatnedacsndm&eeﬁc&aﬂﬂexyndgko&pr;re fr tdiGmple

t d.
: %?e eﬁl}%ﬁnghr I(ejgg?igmgn I%‘%& |Jcnte°st gr‘ﬂg’ﬁ&y&&l‘:boﬁﬁﬁ?ﬁe or

gropsaniden groswss pioductsodhithatbohaiaf athkegstocess

: @E@br£%é@ng695eat§f35§s§n§g§$%099d5%¥fﬁ '§ésﬁe8B% one

group n nodi fi

. COOH 10
- Q] | BEAUP ahEIR, PRocESBVEEEEMACt @mamwtatoq e&@tﬂbn@n
' \mm@wr asrutlmr aBaVvi f@r ate}i&ﬂ@ﬁﬂe ,Lonenhga var odR1 §an48e or

" -and  other dlsorders  based on pathological cell

30

: vertf(g b% t on é\n n activated car, boxyl
Grbnnv e s e B Sy e A T
- sarbaxiei calemfs:rl ororlSammeboxaﬁbdecgrbuﬁyllbn @ster or

ae%&ee{a@ng%ugge process

The pyr1do[2,3—b]pyra21ne deriﬁatives of the invention
.of the ‘general Formula. I are suitable as active

1ngred1ents in medlcaments, 1n partlcular for mallgnant

. proliferations, 'such as, for “example, restenosis,

psoriasis, arteriosclerosis and cirrhosis of the liver
for ‘the' treatment 0f humens, mammals and poultry.
Mammals may .be domestlc anlmals-such as horses, COWS,
dogs, cats, rabblts, sheep and the llke.

" The medicinal effect” of  the pyrido[2,3—b]pyrazine‘

'-l;derivatives'of'the iﬁvention may be based for example

on . inhibition of signal transduction  through

inﬁeraction with receptor tyrosine kinases and with

. cytoplasmic tyrosine and serine/threonine kinases. 1In ‘

addition, other known'andfunknown,mechanisms of action -




descri bed above, process products having at | east one
COON group can be converteg by reaction with an
activator such as, for exanple t hi onyl chloride or
arbonyld||n1dazole and subsequent reaction with a 20

forS I nt o carboxylic ester
OI'C%{%‘ oxam %@gdgggnﬁn‘gngés%T 2:-1.‘%? bﬁp r é:é)nﬁ:glvagﬁe
derivatives of the invention of the general Formula I

i tahl e .as ct| 25 ingredients in di canent s,
A t?ln%h%%t c?ﬁeacrtfﬁ’? egﬁ%ﬁ‘f’ng oPREY1APSordi subRsed the

pyr o [Zﬁ),t:'h{bj @gdrraallneelderlﬁzra(ﬂlhrfeercﬂi | ORS, geHeRads Folr@lila 1 as
thera I"‘r:ﬁ__ g'-rlt enOSI S, gSOfI asi s, art erioscl erosi s and

RS VeSO §EF SR of OF HRF AP MEraRGRRASTOT the

treanﬁm”m:l S c&Tld padry. 30 Mmahamyobe gonestifammal. The

h ani mal s such as_horses, cows, dogs, cats, rabbits,
thergpail ad 1vh e 1 F R 1 ¥ edf®Rli Ofndinef PaEEigpiahepyrido(2, 3-

blppyd 20 Zd-Bldirzide cier i yaddves, of o the baﬁﬁfﬁ‘lép@red for
may be based for exanple 35 on inhibition of signal

the  § G A et &ﬁpﬁﬁﬁéugﬁtﬁﬁtélah%tqrorthﬂ tie tracepndr stage of the
oncdITPSi N@Ki nages apd Weth o%yt Q@% ¢1EYEOS] Qﬁnanrgode of

serlne/threonlne ki nases. n ot her
adm%ﬁkﬁﬁﬁﬂ&%ﬂ&wQﬁﬁﬂﬁhﬁs@@riﬁlth¢6ntQ©atm@mtcoﬂh&ombdngaments
of Fﬁé'gﬂ@é‘ﬂt GRS eseassm%fgt%o g/aﬂcgul@ FULLner, 4 ang
aspect of e Invention provides the usé o he
solighr pb@[flﬂél@@lbﬁt:pgﬂthzfnemder|"Rrats veabést pdagenetal the manner

her ey active in ient far i
Sulggg%?%lngagédléaﬁeﬁﬁs f?%e :fr é% ’opowaﬁﬁﬁrsd??Flng
powcheﬂmrrandorepﬂpa&mml ta}a"hets t hebapeut i A lat f f el ¥Eons,
foam qt the parti cul ar. ggrldoiz Lg%razine )

&?rl JESF (HEEERTERIFonIELS heChRHIAT S er BaSFRF, Pills,
pasitile dv,eatpeol edependspp s £omdldsA on the nature and

stage of the oncosis, the age and sex of the patient,
the node of administration and the duration of

The t I@8d R HeutiR@ 1MeH G M hpQfselshe Mgt or}:ttrraylé@st one
adm ni stered as liquid, semsolid and solid

ingnschiemgc it | Eaf ﬂ@ﬁ’ﬁﬁlth’ﬁrsdieﬁﬁé§lpga@é1 i #he hehaamaeeutical
fonﬁubhﬁbbﬁean earh Lagge ot e 4 onm.9 lggggsqé(vl a5, inter

wder s; dustlng pomders and epi pastics
allaooaﬁ@dfetnéiﬁlr etsoludmgins ipaegioters, solubilizers, emuls:Lfiers ,

wetting agents, antifoams, gelling agents, thickeners, film
formers, binders, buffers, salt formers, desiccants, flow
regulators, fillers, preservatives, antioxidants, coclours,
mould release agents, lubricants, disintegrants, and masking
tastes and odours. The selection of the excipients, and the
amounts thereof to be employed, depends on the chosen
pharmaceutical form and is based on the formulas known to the

skilled person.

The medicaments of the invention can be administered in a

suitable dosage form to the skin, epicutaneously as
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f oans, sol utions, suspensions, gels, ointnents,

pastes, pills, pastilles, capsules or suppositories.
The pharnaceutical form conprises besides at | east one

i ngredi ent of the invention, depending on the
pharmaceutical form enploy@&d, -where appropriate

exci pients such as, inter alia, solvents, solution
BPéHbiens, Tespwisiomr semahalionti efeam, wetntmgnagerpaste
8ot ifleaier ,06Hd Ngn806pLE: ahbl q&%@%fi r&dddgaff%dﬁeééuy,

buffers, salt formers iccant's

Eéﬁﬁpﬁiay ‘°¥|PPéﬂéngBﬁésﬁr@%ﬁ|9@%195ntF@ﬁ¢ééﬁﬁs coated

cabmuts Mt vl ense ggeqts; | ybai CamkS, gastric and
nts, and nma klﬁg tastes _and odours.. The

B PO B eoera ek o L I L PO
cgpbelenpleyédtldapendespenshenchosenem@hﬁiﬂﬁﬂeu&i@althe

' n as ronul.as _known taq t
- SRPTREG el SN AR AHE B ERES, it capeoie
BE aidlrﬁWESﬁ’fe?r etipn e suasabl ondusage haosally wlse drops,

éKhEmeﬁEbcuéﬁne§H§a as, 130 t%%lub%SHcPﬁHipegﬁdﬁ"blYFolar'

emyl sion, foam ain nent paste or plaster; via

BParhg aUF‘r n§Wal tHiL GISHIOTRIE aF PYte PEndalinhadation as
sabbksgual | yras tahhslan@ﬂStl |¥ea coated tabb@lsactiva,

eHSREcERkedTuRS oY diPer)” cum G o, S dpithes s,

$anelian, csuspenmsionion; enhsitirg mmaos@eofreﬂkngenltal

‘ QPSQ§§ reEh@kE¥a8§g§§FPos' ory, vé@f%?l Ca%ﬁ?ﬁ931é%rles,

tment: - via mucosa,
%Fﬂ?ﬁ@ﬁ?§ ofndpridguchea tive ﬁh@nchnétaahéraheeorgutﬁo as

epbEhgki gmssmtyt he 1BUHRNAIY H0U} 6 QDY Al @td Qb 251y

'~ aerosol [ nhal anf; via the conjunctiva,

2%nj Juﬁt’c?%%t?? asO SO p ST e‘ﬁ’é’uglﬁt'rreﬁfltoey%n artery,

_ aabéeisllyl mlﬂrﬁ!fe@:rlcﬂye ito oa vwla tl’i_elmﬁly as

vam

ré%{gkytaneously

al intr
LEeGembh or, TS o ML iANS

_ aﬁtiameétﬁne D@unsmésntutem@@e'uﬁssasbqnansub¢mmaneously

- M5 nany 4l dActon i nt5§Ufe&%§§%h¥ as lﬁ{égat'%% muscle,
omtment or bougie; into a

nartery, . arteri
l%?%%??%ﬁulﬁﬁiﬁ aa§e|ﬁnJEﬁFFQVen§GSIyﬂE§aHﬁneﬁﬂﬂtﬂ1cﬁhe

apdosienl | sheithe SKhﬂraﬁ@ii@&H&éﬁfﬁusay injection or -

- infusion.

25

30

The medicinal effect of the compounds of the.invention

_of the general structure I can be prolonged by suitable
measures in ‘the light = of practlcal therapeutlc-_ o

:requlrements This aim. can be  achieved by chemlcal'

and/or pharmaceutlcal 'means Examples of the

achievement of a prolongatlon of the effect are the use

.d'of implants and llposomes, the formatlon of salts and

complexes of low solublllty,' or 'the_~us6 of crystal

- suspensions.

35

' Partlcularly preferred Hedlcaments in thlS connection

':.are those which' comprlse at least one compound from the

- following group of pyrido[2, 3~ ~blpyrazine der;vatlves of

"the-general,Structure I and which may‘be‘in the'form-of'
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- 35

20 as injecti on or i mpl ant; under the skin,

subcut aneously as injection or .inplant; into the
nmuscle, intranmuscularly as injection or inplant; into
the abdom nal cavity, intraperitoneally as injection
or infusion. 25 The nmedi<cidkl-effect of the conmpounds
of the invention of the general structure | can be

. Prolongedebpasei rabl el sereasupés imacet iickditl afcceptable
Mﬁ@é'&@@ﬂ)@ﬁ%ﬁ!é&l]@y%éf‘%ﬁ SacT@is aimcan be

achi eved by chemTal or pharmaceutical neans.

"Exanpl es of the achievenent of a prolongation of the

Bf{ BTyl a8-e(3-hemdsel pfi dopd af@l@] ﬁpﬁaimﬂéoyﬁﬁthw@rea |

LE?r mati of salts and conplexes of | ow sol ubili
*W-Use’ of crystal suspensions. 35 Particul arI y .

Ppral By I-e3- (feehiaganund Seh w2 491l Sy 086 PZ| 3 0B) pyar £z 17062
L S B A o o oo e e va
oW n

pyr do[ 2, 3- b] pyrazi ne derivatives
bfaline- igeh%r %—mthmwleerhyhmjymqu h2 nﬁybmyrmzineG—
§Pfﬁ"&9c§ure§1(l1“.>f T f§pe base or else‘as

har maceutically acce tabl e salts of phyS| ol ogi cal Iy
ekt ed B b%’hydrOXYPhenyl)Pledo[Z “blpyrazin-6-

it Pt yduded Trphestd RyFi @[ 2eBaRbpyrayzi n-6-yl ) thiourea

ﬁ E&Ex ‘g}?m%ﬁ(%?w&aht%af%rp%wﬁm%?QZ@WW%WBG-

}Vl))tlhu@mm (Banple ) .
H Wil oL DpA oo pUg 1007 Fe hoys 231 ©
qlwlr%lrgﬁﬂﬂ(mnwmpwmeHo[2 3- b] pyrazi n-6

-yl )3hy npl
| ],/ g%ﬁm&ﬁﬁﬁl Iylﬁg} Séphjéé]i/ p_)/rllg]o?%r%zwpyr ZI n36-(2_
| 12emmﬂhawﬁ—ﬁ-s®y@m h2) 39 ?p%&@é{irh-d@-[-ﬁl B-31ps4-

blt?%ogﬁlil e ﬁh‘%&%f’phl Our%@ﬂﬁ?Z 3. b] pyrazi n-6-yl) - 3- (2-

1-1{3-(4- methoxyphenyl)pyrldo[Z 3-blpyrazin-6-yl]-3-(4-

nitrophenyl)thiourea (Example 9)

- 1-tert- butyl 3—(3—phenylpyr1do{2 3- b]pyra21n 6-

yl)thlourea (Example 10). ,
1- cyclopropyl -3~ (3- phenylpyrldo[2 3~b1pyra21n 6—
yl)thlourea (Example 11) '

' 1—methyl -3- (3—phenylpyrldo{2 3- b]pyra21n 6 yl)thlourea

(Example 12}
1-benzyl-3-(3- phenylpyrldo[Z 3~b]pyra21n-6 yl)thlourea'

{Example 13)

1-(4~ fluorophenyl)—3 (3- phenylpyrldOEZ 3 b}pyra21n—6—
yl)thlourea (Example 14) :
-{3- phenylpyr1do[2 3—b]pyra21n— ~yl)—‘—p tolylurea

~ {Example 15) . -
1-(4- -chloro- 3- trlfluoromethylphenyl) -3-(3~ phenylpyrldo—

[2, 3~b]pyra21n-6 yl)urea (Example 16)
—(2~morpholln 4~ ylethyl) -3~ (3—phenylpyr1do[2 3*-

: b]pyra21n 6 yl)urea (Example 17)
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o | 15

~methylallyl)thiourea (Exanple 7)

1- (3- napht hal en-2-yl pyrido[ 2, 3- b]pyra2|n 6-yl)- 3 (4- .
ni trophenyl ) thi ourea (Exanple 8) 20 : '

.1-[3-(4- nethoxyphenyl)pyrldo[z 3-b] pyrazin-6-yl]- 3- (4
n|trophenyl)th|ourea (Exanmgze

- 1-tert-butyl-3-(3- phenylpyrldo[2 3-b] pyrazi n- 6-.

Exgmpl axly eemkdckamephbs 10)

1-cycl opropyl - 3-( 3- phenylpyrldo[z 3- b]pyra2|n 6- 25

{I)thlourea (Exanpl e 11) :
hepthailoring pﬁ@ﬁpppyﬁmo[@sﬂb] pyeazenideyt) tfiour ¢he

éﬂ@é@ér@tlgf the respect h 1 the
benzyl - 3-( 3- hen I p Pldoﬁge %]%@%%&lrl%?m ﬁ%%reae

_?‘%(‘é%ﬂéeﬁ%}ns car( 40FraorsphEnglFed in 2ochibance with

hd 3- phenyd Dy rindohdas- bkeyr agtBg6s Yh)Bhi gHreqhich the

.' %ﬁ@@ e%yﬁ”%’iﬁ?‘F%l%[% ang) pyrasi hagedr) 1. Bdfjoltﬁlol‘}re:}‘helrl

N aspr et Adjcopic data and melting points are appended

#id I3 thgﬁgfé’ el 0 éy)p;égéwlg@gy'ake %&f{‘y B e
ﬂeq%%r%@u 413,'/|étlﬁytylesspasph’ewn’pyrRao[323 X and Y

] pyasEd e Genden g8 BRokdxampl e 17) 32 - Exenpl ary
“enbodi nents:. The foll ow ng-conpounds, which are -

. evi dent fron1the statenent of the respective chem ca

Ti-sme Ftrenm ddies Sa?]cur ‘r’]gmb@ﬁesra&‘%%%; ewsy-at h%%lté@‘ijled
e with the genera thods far. stages 1
o %%%%hq?ﬁé syithesi CHHENEEE anFWPPLE 6asequh?s"

- Hdtrigton, Rlhdia, Mmcafemrr,osmmbmmﬂ@tea aivie e, t i 18 gma,
jgyrﬂé%5ue<ﬁpgggwa% ~structure of these conpounds
| romt e:E% ge )

are evident f neral Forrmula Il and the
substituents R, RR, Xand Y in Table 1 which

il | QMenEﬂenCh_ﬁg‘ aal Spances9l yenis el pyed WeE€ail by

obtalned rci f rom conventional suppl.iers
e 0, SRR B kBT | kamtias - vaHRys  being

‘mﬁauﬁicﬁﬁdyuheréma etc.) or_synthe3|zed.
e-EXamplerl:

o ‘f.'Preparation of 3~ phenylpyrldo[Z 3- b]pyra21n~6—ylam1ne.
25

(reaction shown in scheme 1, 1st and 2nd stage)

A solutlon of 1.22 g of 2,6- dlamlno 3~n1tropyr1d1ne

(7.92 mmol)  in 210 ml of ethanol is hydrogenated w1thu -
_Raney nickel as’ catalyst at 50 C and 5 bar. After: the
'hydrogenatlon is. complete, the catalyst is flltered off'

with suction through a- glass flbre fllter. Before ‘the

flltratlon,' 1.68 g of phenylglyoxal Lhydrate_
- (11.03 mmol) are introduced into 50 ml of ethanol in

the receiver. The catalyst is then filtered off uhdef‘
nitrogen as protective gas, and-’ the hydrogenatlon

" solution is  sucked dlrectly' 1nto the reactlon flask. -
The greenish bluer'reactlon mixture 'is: heated _under '
reflux under nltrogen for 30 min. The mixture is

alliowed to cobl,_aﬁd the solvent is removed in'Vacuo.'A“
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"~ The invention. is to be explained in nore detail by

neans of the follow ng exanpl es without being 20

restricted thereto. Exanple 1: Preparation of . ,

3- phenyl pyrido[ 2, 3-b] pyrazi n-6-ylam ne 25 (reaction

shown in schene 1, 1st and Zhd-stage) A sol ution of

1.22 g of 2,6-diamno- 3-nitropyridine (7.92 mmol) in

dapk nbretret skl is Hyiciedden atieida im ¢ d. PRaméyé:B'to:bﬂl by
al ar

881 &h Xﬁﬁroﬁétéggaﬁp? 5oR 1’.‘!.\E.E§al ys%t Isn‘plﬂ ile  phase

hydr ogenation i s”co
%%@Fhlwf@lﬁeéhéwémeilh@wgwnax*gmgis gfBeadsi bt ¢rleBafdiow

f.&h@stéliiﬁatg@nldl 68 g of -phenyl gl yoxal hydrate

(11.03 nmol) are introduced into 50 m of ethanol in
the receiver. The catalyst is then filtered off under.

BSemaraogen as [r-ofldotli-B- (%%heamiglyfﬁdty[cﬁ' w%ﬁymm- :
ked lrectl into t

SR hak SR PSR L T b e o et

refl ux under nitrogen for 30 m n. The n1xture is

10 (%l%ggvegl tefC%dlﬁ{]dhgagla tlfi Sg{iﬂ%‘iﬁvegsl rint@c%%ced o '

ark brown sol i

PG P cBii 8 BVhYééPuﬁndémﬁéhﬁﬂégﬁmpmydgqundenanyﬂogen
‘a(émﬁthe@EQ‘Eré Rischlo{ongt hanes nethangl: 44 XE(S”@)C in an

atf | ' tall i d
BrpBRERT o 0 15 aPity o $HEB YIRSy o R i

:ﬁame)t mnoaeeam(a]aacaren c&h;@&lvlelai sthese wl  3Ed a&i}@@&)ous ,

b gl U DO LARLO I, RIS o

#ﬁt¥©@@ﬁedasapﬂoﬁ@ﬁnnﬂxtﬁﬁﬁ The lmifxt urcee $GlroateaTt¢or_--

AL dih@esi C a 5 f -
‘ Fi’}egher%% Srlgg?Zhng&rgr é%l %—he-ny Co%lrﬁe%etc()4 75 nﬁglfl in,

rlnaBdni oﬂ Anhy drotis akﬁYﬁﬁlﬁﬁqﬁhﬂﬁﬂﬁamﬁte_r

| mmmddﬁﬁilﬂf OpWMsselvéhe 16004 i g Qﬂf haﬂ;ﬁyﬂ%oﬁ@m?ﬁ%th 1-

nd th t, left to stir 30 t
ARt o 1 EHARICONE AT OCREFRT Fhe (R TR is

'.Ctmftliieimbd ﬂhQGQOglmhga[blay:[h |1smtmmw@am,at end the mixture
- is then left to stir at room temperature for 1.5 hours.

, ".'-For_ working up, the mixture is poured into about 250 ml

- 30

- of distilled water, and the precipitated ‘orange solid
C is filtered off with suctlon Purification by column
25 . 'chroma_tograph_y several’ tlmes {(mobile . phases
o 'dichloromethahe/methenel : mlxtures) " and subsequent'

s purlflcatlon by preparatlve HPLC afford a yellow SOlld
,Melting-point;-239—24o°c.(décomp.)-

'H-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

o (m, 1H).
35 |
. The following ‘examples were synthesized = as  in
. Exampie 1 | | ' ' |
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" (4.72 mmol), dissolved in 4 m of anhydrous dimet hyl -

formam de, is added dropwi se. After the addition is 20
conpl ete, 'the cooling bath is renoved, and the m xture
is then left to stir at roomtenperature for 1.5
hours. For working up, the3hixture is poured into
about 250 M of distilled water, and the precipitated

FaRgEe solitd IR rde@ raphihal sudd iokpyrido [2, 3-b] -

Pprh § 5 6364+ PD) BYi6@kem 25 chromat ography several tines
(nmobi | e phases di chl or onet hane/ net hanol m xt ures) and

subsequent purification by preparativeHPLC afford a

| me¢lom2$b+2d3°CNbdé&$@pppint: 239- 240C (deconp. ) 30

"H-NVR (d6-DMSO) S = 4.40 (m 2H) , 5.30 (d, 1H)
(d, 1H), 6.07-6.17 (m 1H), 7.55-7.70 (m 4H),

5. :
BAWIR d(de-DMSO)8. Ab(l, 418, (BL,5@H)s, 1HHT 1@1 38H)S, 5.65
@d—p 1}12} 55 . ém6 14y . (§15 Tﬁ% foI7I %V)II E}(&xagﬂ) §H\fvere7 97~

ntheS|zed as in-

fi 9:@| Y3 wlnapﬁﬂ%we?f% )irﬂpyﬂ]db{2834lﬂ“-8 52 (m, 2H),
PYy9azi(e, 6- J}H)thgowoeqsm m} 2432-, %3(1 deijP 12, %6 St

NI\/R(d6DI\/ISO) S=14'42"(m 2H, 7 (d,"1H);
.1H), 6.07-6.19 (m 1H)), 757_7.68(m 3H), 797-
8.05 (m 1H), 807819(m2H) 840852(m2H)

| %agr%%igé 31"') A%.fﬁ (53t AL éyphen'i')l Py oi(z '3 p1- -

YRR &y lf(hllmtfh@xyphenyl)pyrl do[ 2, 3- b]

15

_‘ 20..

25

30

.35

 'H-NMR (de-DMSO}: & = 1.90 (s, 3H), 4.30-4.35 (m, 2H:)‘,7‘._
5.01 (s, 1H), 5.22 (s, 1H), 7.55-7.80 {m, 4H), 8.30~

pyrazi n- 6- yI]thlourea 15 m p.: 240-241C (deconp.)
1H NVR (d6-DVBO): .S =3.87 (s, 3H), 4.36-4.42 (m. 2H),
8 Bo* ( 01%1 Bféﬁ%rnpl)rl) 6.06-6.16 (m 1H), 7.16"
(d, 2H), 7.60 (d, 1H), 832(d 2H), 8.42 (d, 1H),

B2l S (o hist)e 318265 (4 5T K ALY (0, 2m),
'5.32 (d, 1H), 5.60 (d, 1H), 6.06-6.16 (m, 1H), 7.16 (d,
~2H), 7.60 (d, 1H), 8.32 (d, 2H), 8.42 (d, 1H), 9.56 (s,
C1H), 11.29 (s, 1H), 12.56 (m, 1H). -

- Example - 4' 1-A11y1l-3-[3-(4- hydroxyphenyl)pyrldo[Z 3-bl-
pyra21n 6- yl}thlourea hydrochlorlde |

'“m.p;: 160-161°C (decomp;)

'H-NMR (de-DMSO): -8 =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, ), 1'2'.56‘4(m, 1H) . IR

'Exémple 5: 1-(2- Methylallyl) 3 (3 phenylpyr1do[2 3~b]-
'pyra21n 6-yl) thiourea : : :

m.p.: 225-226°C (decomp.)
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. 15
y
w0

_.35"Example 9: 1-{3-(4- Methoxyphenyl)pyr1do{2 3~ b]pyra21n— -

~ pyrido[2;3
- (deconp.) 1H-NNR (d6- DNBC» 8 1.94 (s, SFD 4.32 (m

B 0l 3K 1508 (5, 789 Ta A,
R S A T Wl e A

Exampl e 4:
1-Allyl-3-[3-(4- hydroxyphenyl)pyrldo[Z 3- b]
pyrazi n- 6- yI]thlourea hydrochl oride 25 mp 160-161C

- (deconp. ) “"H- NVR (d6-DMSO) : S =4,36-4.43 (in, 2H)

5.31 (d,’ , 5.59 (d, 1) 356-05-6.16 (m 1H), 6,97
éd ZF%ﬁ 7 57 (d, , 8.20 (d, 2H), 8.40 (d, 1

§ (@ 188) .16 15175 80, (B4D) /1Hp,521.24 (BH) ;LH)11 B2. 56s,
im, 1. eExanp! euf. |
1- (2 Met hyl al [ yl')-3-(3-phenyl pyri do[ 2, 3-b] -

‘pyrazin-6-yl)thiourea 35 m p.: 225-226C (deconp.)

Eklalﬁ\MRe(dG DMSO):i—S(ﬁ.—I@thlﬂﬁlaB 1) 43303 dn3Snd 12 e

-éygéd%i% 3y 1°Re3gip5e- Tl tndosze 5 1. 1hle2 (s

12.65 (m 1H). Exanple 6:

2. i byl phthalén 2- yI- 5
I% 15 V3 b@? ¢ ‘Ezl%%‘g’ 9 )th| ourea mp.: 239-240C

1111) 32 907812 1A, 781H)(,m Blm)cl 15 Exanpl e8742-8.51 (m,

Ea7 %49%““%2?% Y B o Y98 T, 1270

(Wecbip: ) 20 1H-NI\/R(d6 DMSO) 8 = 1.92 (s, 3H), 3.85
(s 3H) 427 435(m 2H) 5.02 (s, 1H), 5.24 (s,
1H), 8.31 (d, 2H), 8.41

%’ggmal-ﬁ [ 461‘([9 (Wetwm<@1)mr1@[w<Mpmzm~
.,e—SyE}(aBmtE-xﬁethylallyl)thlourea - |

1= (3- Napht hal en-2-yl pyrido[ 2, 3 b]pyra2|n 6-

oyl )= 3-(4- nltrophenyl)thlourea m p:; 260-261C

i decordS )~ 352 ° ¢+ N ¢mis- DVSO) 8 =.7.61-7.68 (m 3H),
7.72 (d,"2H), 7.75 (d, 1H), 801806(m1H) 8. 16
8.26 (d, 2H), 8.53 (d, 1H), 8.58 (d, 1H),

m_ 2H), :
.&{"@IMR(s(dGIH)\'IS@SGZS(g 1.92 (s, 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).

Example 8: 1-(3- Naphthalen -2- ylpyrldo[z 3- b]pyra21n -6-

"Yl) 3- (4—n1trophenyl)thlourea
m'-p';-”-:._- 260—2751°c (deComp.)

'H-NMR (dg-DMSO): 8 = 7.61-7.68 (m, 3H), 7.72 (d, 2H),
'7.75'(d, 1H), 8.01-8.06 (m, 1H), 8.16 (m, 2H), 8.26 (d,
.2, 8.53 (d, 1H), 8.58 (d, 1H), 9.04 (s, 1H), 9.62 (s,
W), 9.76 (s, 1H), 11.81 (s, 1M). o -

6- yl] -3-(4- nltrophenyl)thlourea '

m.p.: _250—L'251°fc (decomp. )
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25
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' Example»13:,1—Ben2yl?3e(3fpheny1pyrido[253§b1pyrazin—6~7 ;

35

1
1-
' 6-
(

H, 9.76 (s, 1H), 11.81 (s, 1H). 35 Exanple 9:
[ 3- (4- Met hoxyphenyl ) pyri do[ 2, 3-b] pyrazin
yl]-3-(4-nitrophenyl)thiourea m p.: 250-251C .

deconmp.) 36 1H NWR (d6-DMSO): 8 = 3.85 (s, 3H), 7.17

(d, 2H) 7.71 (d, 2H), 8-2B6(e, 2H), 8.22-8.27 (m

%fi 36-8.42 (m . 3H), 9.53 (s, 1H), 9.65. (s, 1H),

rv;R(gdﬂlpstoB ERampl® 8E0; (s, 3H), 7.17 (d, 2H), 7.71

t entryButgyl>13- nyl
Jédragltﬂ;l ggyylzslt (l(cguf%g) )r’néj)’ii dé)% Qp 1H %Ole—ENﬁ? t,
% (§,=11)p59¢$5 dlﬁl)r 17)53. i é’@ (m AH),. 8.34

(d, 2H) 841(d 1H) 951(s 1H, 10.98 (s, 1H),

2.75,(s, 1) Exanp o
FEEBLSpr opy P a- ( SLpHERyTBYFYdoP2 - Bpenybpyrido(2,3-b1-

pyrazin-6-yll)thiourea m p.: 233-234C 1H NWR
(d6-DVBO): .6 = 0.70-0. 80 (m 2H), 0.91-1.00 (m 20

2H), 3.20-3.28 (m 1H), 7.51-7.72 (m 4H), 836(d

mHp . 182233 °Cd, (deHpmp9) 52 (s 1H), 11.31 (s, H) 12. 45

(s, 1H) Exanple 12:

ﬁjwli?%g{gg@aéwghengl pyr dof 2 3- b] pyga2| n-6 25

$5343H)d, 7289; 7.86741( m(d4H)1m30 8 §§ (2(‘1;{02&),814)6480' (s,
S, _s,

éﬁll‘ ?gSié(is 1'19—1 11.31:

- 1- Benzyl 3-(3- phenylpyrldo[z 3- b] pyrazi n- 6-

B T - S e%%yéd%eP?sﬁbl—' -

BWrazgnsg-yd) thipurgad7 (d, 1H), 9.52 (s, - 11. 43

(s, 1H), 12.91 (s, 1H) 5 Exanple 14:

I%Ig4 thg_gghenyl ) 3-(3- phenyl pyrido[ 2, 3-

'"H-NMR (de-DMSO): & = 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}. | S |

‘ EXamp;e112: 1~M¢thylf3—(3—phenylpyrido[2,3+b1pYrézinf65.
. yl)thiourea ) | g o

m.p.: 253-254°C
H-NMR - (dg-DMSO) : & = 3.25 (s, 3H), 7. 59 7.67 (m, 4H),

8.38 (d, 2H), 8.46 (d, 1H), 9.52 (s, lH), 11.31 (s,
1H), 12.10 (s, 1H). -

yl)thiouréa

Cm.p.: 232-233°C

253 FAC 15+ NRR) ¢ d-DFBA) 69 =(18. 26H) ,



“.b] pyrazin-6-yl)thiourea m p.: 225-226C 10 1H NWVR

(d6-DMSO): S = 7.33 (m.2H), 7.57-7.65 (m 3H),
7.70-7.81 (m 3H), 8.34 (d, 2H), 8.54 (d, 1H), 9.57

(s, 1H), 11.62 (s, 1H). Exanple 15:

1- (3- Phenyl pyri do[ 2, 3-b] pyr®zin-6-yl)-3-p- 15

“tolylurea m p.: 298-299C 1H NVR (d6-DVSO): S 2.29 (s,

SHINMR . Q-CWMSRH) ,8 7=52.920 (@d, 24), 7.59-7.68 (@, 3H),

T2y 8P s edls B85, 40,620, gl dgilla o2 o,

111:1)(4 | 6% ot - t FHF 4 ub2 0Bt hy) phghyl ) - 3- (3- 25
phenylpyr|d0[2 3-b] pyrazin-6-yl)urea m p.: 250C.

‘1H-NI\/R(d6- Q: S=7.58-7.67 (m 3H), 774(d 1H),

(4411t~ ﬂﬁt{%opmnyls)—z%&melf&rmw 3-

B]'byra:ﬁlrﬂ-%-()dl)ﬂ-kﬂouﬁe§3 (s, 1H), 10.55 (s, 1H), 11.82
(s 1H). Exanple 17: - o
1- (2 Mor phol i n-4-yl ethyl)-3-(3: phenyl 35

rpypxdo:t%&:bﬁxyrazm 6-yl)urea mp.: 22;6C 38 1H NVR

10

15

20

©25

(d6-DVBO) 3 = 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 .
MRy (i -OMSONKY) 8 9= 42. 88, (TH),2H0, 18. 527 16K E(mTab’:lHe),‘

FINES oY Pca e Rl & it

5
fﬂ H]iPH 3s4|veoth - CH2CHECH2 H 1H

- Example 15: -1?(3;Phenylerido{2,3~b]pyrazin—6+yl)—3fp-

tolylurea

m.p.: 298-299°C

- 'H-NMR (de-DMSO): & = 2.29 (s, 3H), 7.20 (d, 2H), 7.52
- (d, 2H), 7.59-7.67 (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,

C1H) .

.Ekample l6: 1- (4-Chloro- -3~ trlfluoromethylphenyl) -3-(3-
phenylpyrldo[Z 3- b]pyra21n 6- yl)urea

m.p.: 250°C

'H-NMR (de-DMSO): & = 7.58-7.67 (m, 3H), 7.74 (4, 1H),

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

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

,.  1H) |

35

Example 17: 1- (2 Morphollnm4 ylethyl) 3—(3~pﬁenyl—
' pyr1do[2 3= b]pyra21n 6~ yl)urea

© . om.p.: 226°C
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4 S 4-HOPh H-CH2CH=CH2 H1HHO 5 S Ph H -
CH2C(CH3)=CH2 H 1H 6 S 2-naphthyl H -CH2C (CH3) =CH2 H
1H 7 S 4-MeO Ph H CH2C(CH3)=CH2 H 1H 8 S 2-napht hyl
H-Ph-p-NO2 H1H 9'S 4-MeO-Ph H Ph-p-N0O2 H1H 10 S .
Ph H-C(CH3)3 H1H 11 S Ph3# eyclopropyl H1H 12 S
Ph H-CHB H1H 13.S Ph H-benzyl H1H 14 S Ph H _
-HPHINR F($6-104S0) - 18 6 Ph 49-2p-870l h, HelM, BG 4@-Ph 48 - (m,

H 1H "10 Biol ogi cal eff'dcts o _
iRvedl! on?-FRe (FnhilBi t oPy48f feet 18h, t he. 181 Kew af) -
human serine/ threonine and tyrosine kinases of  the
ﬁoHEOU ds of the 15 invention was tested in

anve

Mek

£FY PR Nl g7 9.8 RO megholi ol

nttonal kinase assays: PKB/ Aktl, c-Raf, B-Raf,-

, PDGFRbeta, FIt-3, c-Kit, 39 c-Abl, KDR FGR -
and IGFIR Both the full-length. kinases and truncated
fragnments - but at least the.cytgplagpgc, = - :
constitutively active Xinagg i - were enployed..

The ki nases were Qrep}“gs } mpifnant -5 fusion .. ..
proteins with GS’]3 (fgiJ.ut - -tans ase) or HS

Tag in.Sf9 cell cultiyyre. Depending on the substrate

.-type, the various kitase reactions were carried out in
~ sandwi ch ELI SA formates or -byl means of a sinple R
substrate adsorption assay on 96-wel| Flashplates . 10

(Perki-n—Elrer)+ The testing on substances on the .
BRaf { MeK rEr k cascad'eaz' s|relescribed in detaillgsbe| @4 | sa1t
ST £5L O eSt TeUfS 1or, (e Tar e ey [ prrors |
ar-e e 1Sttt T o eorer—e T = Pttt - -
2 S | 2-naphthyl H -CH,CH=CH, | u H
3 [S |4-Me0-Ph H ‘—Ci.{ZCH=CH2 H g ,
4 S )] 4-HO-Ph H . —CHZCH;CH2 H |'H el
5 § |Ph | H —CH,C (CH3) =CH, H, g |
6 S | 2-naphthyl |& | —cn,c(cHy) =cH, w |w
17 S | 4-MeO-Ph H = | —CH,C{CH;3)=CH, H 1y
8 S | 2-naphthyl " | u “Ph—p-NO, |n g
9 |s |4-Meo-pn |8 . |-ph-p-nwo, B |
10 {S [Ph B “C(CHs) 5 B 1y
11 S | Ph : 3 ":—cyclolprépyl H - |
12 |s |pn ln |-cu, i |
{13 |s {eh | | -benzy1 H |
14 |s Ph H . |-Phop-F. RE
15 |0 |en H | -p-tolyl. L
16 {0 |Ph. H | -Ph~-p-Cl-m-CF; . u Iy
17 |o |[ph | #  |-cH,CH,-morpholin-d-y1 | H- | .

Biological effects of the compounds of the invention

The inhibitory effect on’ ‘the following hu"ma‘ﬁ,"ser'in'e'/'
~ threonine and tyrosine kina'ses of the comporu‘.,r'.-lds': of thé o
invention was tested in conventional kinase -assays:
PKB/Aktl, c-Raf, B-Raf, Mek, PDGFRbeta, Flt-3, c-Kit,



active GST-c-Raf-DD from

" Potential inhibitors were firstly investigated at a

concentration of 20 g/m in initial single-dose 20
determ nations on 96-well mcrotiter plates (MIPs).
Subst ances with >70% i nhi biti on were enpl oyed for
dose- response studies: Recdhstitution of the
Raf - Mek- Erk cascade was quantified with the aid of a
eehplir DRl | SAGFRhe and fDEFLRI ngBoekconbhe@anfull-length
BLERSES] DAt RIS UBERMUTR. 1213 €003t T hULLYel ¥

I nactive
ORERFNEEom EONEBEFURAEEBY) achave vbllﬁlﬁse Er¢tomdinsn -

'.ﬁErQOempléyéMplQﬁe &hﬁ&%%sa%%%é\%¥%§é¥édfﬁgc%%céﬂbfhant

% une of 50 with in’'each case 20-1 % o
lfSJF%If’ prﬁ/éﬁlnﬁr W%}ha(%%rpr(Stlé‘Fﬁthi-oﬁMsﬁFF‘anﬁfwse or
ng@?aglsﬁ 51:7¢] Ne(l:ll c&iﬂﬁ&ﬂebett%pgjrmefg)mﬁsﬂi@tﬁnb@@rate

tl th
‘ {%ésf gﬁf;%g I‘_’l\?é rlgm e ac ei ﬁ%%%é?@%gsg’%%y C\%qﬁri’reégc‘wtof in

- $ardwhelke KLh8Be Esrpabtael nerat byoomezenperaft ure foimple

C10

20

S P ES eacli o Ki .
r ei ncubat ega\%mﬁtr%)%?gst %%s# anéé V\ngeuc%glr% ﬁggghn%lates -
L@ P6C for 30 minutes. The reaction was o

| stopped by a fi nal -40 concentration of 2% SDS and 10

bl ock. .For t

“inutes, at 50C heatin '
%%%%%%ré%t%nsu?ﬁ&aps&a O s Sl k cascade is
desmsileed ednt 0d86a ikl [be\IERs. coaledtwtt h:eaml rBk1AR_( Kfor

it e Bater g et oo

tenperature m nut es an %I th TBST.

_Anti - phospho-Erk Ab (#9106, New Engl and Bi ol abs) 1: 500

_pfbé&iﬁr@f ARSI BSA Hesaadded and incubated at 4C
~overnight. After the MIPs had been washed 3x with

-TBST, 10 secondary anti-nmouse | gGPCD conj ugat e

KotNADRila1 Fﬂﬁﬂiﬁﬂﬂdﬁslvﬁﬁﬂg wagsadgediniBcubgheddat a¢ a

SO EIPRLE! COf L0 L el PR Da RS DaathdLe-cose

~QedymioratBongd  ofn Gﬁ}nqelbhemwmméts plates (MTPs}.

shﬂs%ﬁ&&%%0&i€ﬁ)>?6‘°EHQ§BlQEfBe&ere employed for dose—

-response studies.

' Reconstitution of ' the_ ‘Raf- Mek-Erk  cascade - was

quantlfled w1th the - aid- of a cell free ELISA The-

following recomblnant prepared kinase . protelns were -

-7 used: 1.) constltutlvely actlve GST ~c~Raf-DD from sfo

30

seells,‘ 2.} 1nact1ve GST-Mekl  from E. coli and 3.) s

inactive His-Erk2 from E. coli.

- A typical kinase assay 'was carried out in a final

- volume of 50 ul with in each case 20- 150 ng of Raf.-"
i Mek, Erk kinase proteln,-l M ATP, 10 mM MgCl,, 150 mM
E NaCl, 25 mM beta- glycerophosphate, 25 mM Hepes pH 7.5.

' Before the klnase 'reactlon, the test substances ‘were

'='_each prelncubated 31ngly with each of the three klnase

35

protelns at room temperature for 30 Hunutes For the -

kinase reactlon, the klnases prelncubated w1th test

. substance were comblned and 1ncubated at 26 C for 30

minutes. The ' 'reactlon was stopped by a flnal .
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15

20

15 were pi petted i nto each of the wells and incubated:

~at 37C for 30 minutes. The col our reacti on was then
"determined in an ELI SA reader at 492 nm The

experinental determnation of dose-response plots

took place using the sane-experi nental design with 10
20 sem |l ogarithmcally graded concentrations from 31.6
pohtedtMatiloe | €60 2%al 35 wete @l adhateg idt 50°C in a

dBris The conpounds of the invention show .

%?2?5?1\,?1 ?;2 i nhi bition of Erk phosphorylation wth
Fes0 Vhﬁuesmmﬂ@ﬁéﬁhgctboﬂﬂo M ( seaaxienpl aygtures were
erRadiraRnsy 4t@”§61x3%114ﬂwp§x%’6%f%61y »f[{%lo ér’i‘ﬁftE}]@QB(K— |

1 ca.

%%/D Aeta 7' kxuzg Bihgerahnohgyy, 10iscubetedl @ 1oom

Bedp el’%t%lrboofoi:4 6. m3Autds >ad@0 walbey 199 wlﬂzkﬂ-STﬁ\Qf

R s R B Too

 E0r6@IwM o \TBETL % BSA, was. added and incubated at 4°C

overnight. After the MTPs had been washed’ 3x with TBST,

secondary  anti-mouse . IgGF® conjugate (4NR931,
-1Pharmacia}. 1:2500 was added, ‘incubated at = room

. temperature for 1 h and”againrwashed 3x with TBST. For

colorimetric detection of the kinase reaction, 50 pl of

OPD (o-phenyldiamine dihydrochloride) ehrOmogen buffer

:were'pipetted into each of the wells and inCubeted‘at

37°C for 30. minutes. The colour'-reactlon was thehe
determlned in an ELISA reader at 492 nm.

- The. experlmental, determlnatlon of dose response ‘plots

took place using. the same exper1mental de31gn with 10

7 semllogarlthmlcally graded concentrations f;om 31.6 pM—

100 pM. The ICso values  were | calculated in

- 25

GraphPadPrismn.

" The - compounds  of the invention show effeetiﬁe
inhibition of Erk phosphorylation ‘w1th ICW values
'ranglng to 400 nM (see exemplary embodlments 4 and 12)



~ -heteroaryl, NHS02-al kyl, ‘Nt

R3, N(NN RL Hin wich t

he substituents R -R3 have

the following 10 nmeaning: R .and R2 may be

i ndependent |y of -one anot her
hydroxyl (iii) alkyl, where

(i) hydrogen 15 (ii)
the alkyl radical is

saturated and may consist 4f 4 to 8 C atons, 20 (iv)
unsubstituted-or substituted aryl, where the aryl

r adi_c&xemgy alray enboel ioientor ¢

p i dent iTcab ouM) different

F, d, Br, I, 31 CN, NH2,

NH-het erocycl yl, NHaryl, Nk
NH- al kyl - cycl oaf kyl , NH al ky
NH al kyl -aryl , &H- al kyl - het ¢
NH- al kyl - OH, N(al kyl) 2r- NHC
cycl oal kyl, NH O) - het er ocyd

heteroaryl, NO2, SH, S-al kyl
OH, OCF3, 0-al kyl, O0-cycl oal
aryl, O heteroafyl, O-alkyl -
‘het erocycl yl, Gal kyl-aryl,

al kyl -OH, OC(O) -al kyl, -OC(0)
heterocyclyl, Q(O-aryl, O
al kyl , OS02- aryly, OS02- het er
~heteroaryl, CO2H, C02-al kyl,
het erocycl ylI , &d2- aryl, C02
cycl oal kyl , ©02=2al kyl - het er g
. Q02-al kyl -hetergaryl; C (0)
C(O NH- cycl oal Kyl, C(O NH he
C(O) NH- het er oaildl ,  C( O) NH- al
- (O NHal kyl - hgtzer ocyclyl, ¢

16
17

+ hetero’

, 1 Nk L cycl oal kyl
2%'?1?%?5 S

| - het erocyld yl ,
eroaryl, JNH-al Kyl - NH2,.
O -al kyl, NHC(O- . :
Iyl NHC(®r4aryl,  NHC (0)
HS02- ar ykg . NHSB2 30

, S-aryl, S-heteroaryl,
kyl,'o-ﬁ@teﬂggyclyl, 0-
cycl.oal kyl43 O al kyl
0- al kyl -Eeﬁ%oar yl, 0
-cycloal kyl',"0C(O) - 43
C(O) - het eP0dPHl, 0S02
oaryl, CLOypgryl, ¢(O- -
C02-cycl oal kyl, C02-

het er oar yP;2C02- al kyl 5
pcycl yl, C@24al kyl -aryl, .-
-NH2, C(O al kyl ,

bt er ocycl ?I NJ-&( O NH aryl
kyl - cyelamal K84 -

C(O) NH- al'gyhoar yl,

> 100
15

NH- al (Ig’xl
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10 C(O NHal kyl - heteroaryl, C(O N(al kyl)2, S02-al kyl,
S02-aryl, SO02NH2, SO02NH al kyl, SO02NH aryl, SO2NH - '
het eroaryl, SO3H, S020-al kyl, S020-aryl, al kyl,

cycl oal kyl, heterocyclyl, aryl or heteroaryl
@%b%@@%ﬁ%%% and the alkyl42cycl oal kylPCT¥BP2004 /005379
het erocyclyl, aryl, heteroaryl, alkyl-cycloal kyl,

al kyl - heterocyclyl, alkyl-aryl and al kyl - heteroaryl -

‘ é&g?ﬁ%tuents may in turn thensel ves be substituted,
20 (v

unsubstituted or substituted heteroaryl, where

t he heteroaryl,radical_nay_haVe one. nor e

‘ or |
the | . e N |
K altores RS Ear R PIoKEPRiRE: oS ar VA RiPar it the

| kyl
We%{e‘%‘awlé N(al kyl )2, NHC(O)-alkyl, NHC(Q 25

cycl oal kyl, NHC(O) - het erocycl yl, NHC(O -aryl,
- NHC(0) - het eroaryl ;. NHS02- al kyl, -NHS02- aryl, -NHS02-

heteroaryl, NO2, SH, -S-alkyl, S-aryl, OH, OCF3,

0-al kyl, 0-cycl oal kyl , O.&fyl "8 roaryl, :
OC(0)-al kyl, OC(O -cycl odl kylj, O - heterocyclyl, 30
G:(O)-aryl,, G:(O)'m\f’hrl é ; {/kyl ) %02_ -
cycl oal kyl, 0802-aryl ,jyOS02Z2- heteroaryl, C(O -al kyl,

C(O-aryl, CRH, C02-alkyl, C02-cycloal kyl, C02-

“heterocyclyl, C02-aryl, C02-fheteroaryl; C(O)-NH2,
C(O NHal kyl , C(ONH cycl oal kyl, C(O NH hetero 35

~ cyclyl, C(ONHaryl, C(ONHheteroaryl, - '
Jé% ofNASky e SEPRFRtuSOERH BLKRE, 'SoetHthvy| foldosHng
refB0iref kyl , S020-aryl, al kyl, cycloal kyl, '

heterocyclyl, aryl or heteroaryl substituents, and. 44
t he al kyl, cycloal kyl, heterocyclyl, aryl :and :
Riletagrdb &3/ Imagu s i indapendmyt iy ¢ firdnd haimalaes be
substituted. 5 R3 may be: C(Y)NR4R5, where Y is 0, S
and R4 and R5 are independently of one another 10 (i)

wydraygﬁogen‘
(ii) hydroxyl_
(1ii)  alkyl, where the alkyl radical is saturated and

- may consist of 1.to 8 C atoms; :

radical may have one or. more identical  or
‘ different F, Cl, Br, I, CFs;, CN, NH;, NH-alkyl, NH-

CYC1°alkylrggNH—heterocyCIYl, ‘NH-aryl, ZNH—hetero—:V'f

aryl, .NH-alkyl-cycloalkyl, NHfalkylfhetérocyclyl,
NH—allemarYl, 'NHualkylfheterdaryl, -NHféllefNﬁz;
NH-alkyl-OH, N(alkyl)s, NHC(O)-alkyl, NHC(O)-
-cyclqalkyl,‘ NHC(O)eheterocyclyl,_; NHC(O)—&rYl,.
NHC (0) ~heteroaryl, NHSO,-alkyl, NHSO-aryl, NHSO,-
hetefoaryl,rNOZ, SH, S-alkyl,-SfarYl, S;hetérbafyl,-
OH, OCF3, O-alkyl, O-cycioalkyl( O—heterocyclyl, O-

~aryl, O*heteroafyl} O—alkylécyclbalkyl;,'Q—alkylé”"'

heterOcyclyl,‘O—alkylfaryl, Q%alkylfheteroaryl, o= -
alkyl-OH, 0C(Q)-alkyl, 'OC(0)-cycloalkyl, -OC(0)-.
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0S02- ey £lzaadyirhe t@Q2raf Y, |

e oéQH cogO | k
3 %@E‘?%@R‘%QC{%{Z%% er delRANA }?W%mlymz C(O)NH-
‘heterww QR alhyd vyl opl kylc (-l iy1-hejerd B,

o R o QB Y e gy -av.

“(i1) unsubstituted or substituted al kyl, where the

al kyl radical may have one or nore identical or
different F, d, Br, |, CF3, CN, NH2, NHal kyl, NH 15
cycl oal kyl, NHheterocyclyl, NHaryl, NH heteroaryl,
NH-al kyl -aryl, NHal kyl -hetggoaryl, N(al kyl) 2,

NHC( O) - al kyl , NHC(O) - cycl oal kyl , NHC(O) -. heterocycl yl,
NHC( ©O) - aryl, NHC(O0)-heteroaryl, NHSQ2-alkyl, . .
NHSOZheyej:@aj/dﬂ]jrl, NSO Jarait v 1 NHSCZ 030 hekeoaaid!,, 0s0,—

S ary?ﬂqélsh ero &lcy%ﬁ?zq@é;ero@ h%-ks{co(%ycgryl c(o)- -

0- cychebe¢k9aryD, hélQaHocyGDeral@h,r yIGO,-8vhéteat &gyl , CO,-

 tadsertirliy, sl ol SRR ol
oc( O S¥F 4P ai}ed(-O) a@@&wetemwwwoz alkyl aryl,
ﬁeroaﬂd(o )NH-alkyl,

het er©tydFtal IG(JQMH;@W&J;YI:( O)NiS)hettadrkodnyl,, SO;-alkyl,

SO N Ao,y Somitky] <A SBeNRr 00y B! ¥byn-

C(O NHal kyl “ary oar

c( 0) Mt%tfwarzzlchﬁ yc|$%aqcﬁl)lwl q&gzN(—amwl),zr alkyl,
C(0) MM@B@FWJ ) 2heBCrddH Ly lSO akyh, S02- alﬂ‘é‘ﬂeroaryl |
S02- ar 02NH2, SO3H, al kyl C cI oal ky

hetero ctr% rhtrifl or &t er okiP§ I s%%]élt'lrﬁt uent%’cj(qar]ﬂ‘iyl '
unsuﬁmn&mmwl,sulaxyﬂ.t,utledt@y@ahﬂ@l kylaimherscipdingl,

o e A AL RD SRR STREPLT NSRS oaiadiy-

NH- hétedrasSaasd | smlpsawuenm MRt elrroatwyrr,l themselves be
NH- algqms@rﬁdted\ll—l- al kyl -heteroaryl, N(al kyl )2

CNHO(O) - al kyl, NHC(O) - cycl oal kyl,  NHC(O) 10

heterocyclyl, NHC(O -aryl, NHC(O) heteroaryl

{v) unsubstltuted or substltuted heteroaryl, where the

heteroaryl radical may . have one. or more J_dentlcal
~or dlfferent F Cl Br, I, CF3, CN, NH, NH-_-alkyl

NH-cycloalkyl, - NH- heterocyclyl NH- aryl, NH-
'.h.eteroaryl, . N(alkyl)g, . NHC(0) —alkyl,  NHC(O)-
cycloalkyl' ~ NHC(0) heterocyclyl NHC (0) aryl

,'NHC(O) heteroaryl NHSOz—alkyl NHSO,-aryl,  NHSOz~
7 heteroaryl, NO,,  SH, Salkyl, S-aryl, OH, OCFs, .
'O-alkyl O- cycloalkyl _' O—er'y.l," O-_—het-:e:roaryl,
0C (0) alkyl 0OC{0) —cycloalkyl, OC(O)—heterocycijzl,
0C(0) -aryl, - OC(0)-heteroaryl, - 0SO,- alkyl, 0SO,-
cycloalkyl Osoz—aryl OSOg—heteroaryl C(O)—alkyl
.C(O) -aryl, ‘COLH, COz-alkyl, CO;-cycloalkyl, C_Og—' '
heterocyclyl COz-~aryl, CO;-heteroaryl, C(O) ?NHZ,
- C(O)NH-alkyl, . C(O)NH-cycloalkyl, = C(O)NH-hetero-
cyclyl, =~ C'(Q)_NH—ary-l,'_ - 'C(O)‘NH,—-heterMoaryl,
‘ 'C(O)N(alkyl)z, | SOMH,,  SONH-alkyl,  SONH-aryl,
 503H, S0,0-alkyl, 800-aryl, alkyl, cycloalkyl ,
.hetero_cyclyl, aryl or heteroaryl substltuents, and .
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(V) un%gbstltut ed or substltut

- NHSO2- al kyl, NHS02-cycl oal kyl , NHS02-aryl, NHSO2

heteroaryl, OH " 0-al kyl, O-cycloal kyl, . .
0-heterocyclyl, Oaryl, O-heteroaryl, O alkyl- aryl,

O al kyl -heteroaryl, OC(O-al kyl, OC(O-. 15 _

cycl oal kyl , OC(O) -heterocyct#l - OC(O) -aryl, OC(O)

het eroaryl, 0OS02-al kyl, OSQ2-cycl oal kyl, 0S02-aryl,
OSOZ-hterorI, , COZH Q02- al kyl , C02-cycl oal kyl ,

C2- h é\%%/ ', @ kp3Akyoo- eteroarglyl. C(@):yl and
NH2, @(e@)ehslld-aawl SL@@M% opbkylin C‘X@rNHcﬁQmselves be"

heter O NHaryl, C(O heteroaryl.,
oL N%-%)élgkﬁlltpgr . (O NH-al kyl - heteroaryl, -

C(O) N(al kyI)2 al kyl or aryl substituents, (iv).

BASHRSE byt ed or substituted heterocyclyl, where 25'
the héterocyclyl: radical may have one or nore

~identical or different OH Oalkyl, Oaryl, NH alkyl,

NH- | t "
ar y&,(vahktks, al dybe@r wl ot gyarysg&gmga;ge“ﬁé aRr%gl are.

ﬁﬁ?nF}SVE ¥n&forngopaotyentical or different
Br, CF3, CN, NH2, NHal kyl, NHcycl oal kyI

Eb [2{:198 IyI 'NH-aryI NH- heteroaryl
§ écflbal kyl, NH aI kyl -hetero 35 cycl*yl,

radlcé

“NH- aI kyl -aryl, NH aI kyl - heteroaryl, NH. al kyl -
- NH al kyl - OH, N(aI kyl)2, NHC(O) - al kyI

OhnSYSG NEE( 0) yel vl 0. ‘
glry : El gegk{é?%?oa?ﬁ Sﬁﬂé&?‘t cckeal -ar‘Q/'Ii’ere .
NHSCR2 hEY &1 FAMHCAINPAY SHavS: abRg| OIS-mycboaJdeyitlcal or. .

S- het &iﬁﬂyﬁén{{: Fo- a1yl BrS- ket efqar b:‘iq o? Cﬁ'%—a;o_kyl NH-

O al kg ﬁéc oaI kyﬁq ﬁﬂheter ocy cI j
0- het EYGRYS al kyNEspetERaenc Yé:al klefFreareYb NH-~
cycl yhet€xaakyl, ar yilk- ﬂhﬂyhrpet er o:amyélkgahgyéro%l N

| -
cel QTS G e R L G e o

os2 1&%%%43& £0502- &H@Ko)mlhetermym lﬁé@rd@ryl '

ol kyluH%p)ala{M, HeBohehrnoanyr , CRis 798394 KY! wmso,-
20

heteroaryl Noz, - SH, S- alkyl ' 8- cycloalkyl
5- heterocyclyl S- aryl, 85— heteroaryl -OH, OCFg,,
O-alkyl, .Q—cycloalkyl" 0~ heterocyclyl . O-aryl,
' O-heteroaryl,  O- alkyl cycloalkyl o alkyl—ary_l, ,
0-alkyl- heteroaryl, 0C (0) ~alkyl, oc,(o')"-cycldalkyl,'

oC (0) heterocyclyl OC(O} aryl ‘ OC(O)'—hetéroaryl,
080,-alkyl, - OSOz—cyCloalkyl | OSOz—afyl . 080,

heteroaryl, C(O)-alkyl, C(O)-aryl, CO,H, (:o2 alkyl; . -

CO,- cycloalkyl Coz-heterocyclyl COg“aIYl 'C02~ o
heteroaryl COz-alkyl- cycloalkyl COz—alkyl—hetero—
cyclyl, C02~alkyl aryl © COz—-alkyl- heteroaryl
C(0) NHZ, C(O)NH- alkyl C (O} NH- cycloalkyl C(O}NH-
heterocyclyl 'C(O)NH-aryl, C(O)NH,hetetbaryl;f'
C(O)NH-alkyl- cygloalkyl, C(O)NHnalkyl~hetéroé,
cyelyl, :,C(O)NH‘alkyl -aryl,. C(O)NH'alkyi4
-.heterparyl, C(O)N(alkyl)z, C(O)N(cycloalkyl)z,fs

C(O)N(aryl)z,' C(O)N(heteroaryl)z, 50~ alkyl SO~ .“

aryl, _Sogwalkyl 50,- aryl, SOﬂMQ, S0sH, alkyl



C02- cycl oal kyl , C02- heterocyclyl, C02-aryl, C02-
heteroaryl, CO02-al kyl -cycl oal kyl, C02-al kyl -hetero
cyclyl, C2-al kyl-aryl, C02-al kyl -heteroaryl, C(O)-

NH21 C(O) NH al kyl, C(O) NH cycl oal kyl, C(O NH 15

het erocyclyl, C(O NH aryl - €O-NH het eroaryl,

C(0) NHal kyl -cycl oal kyl, C(0) NH+al kyl -hetero- cyclyl,

C(O NH al kyl -aryl, C(O NH- al kyl - hetero- aryl,

C(0) N(ié{ICR—yJIa)lZle( O)M‘C@Edb@:actkyl) 2, ax(10) Near yI l)éteroaryl

- O N@ﬁ@,@@&@g@yllt)g SO al kyl, so-, 20 aryl, S02-alkyl,

10

15
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25
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_ 7‘3.5 |

S02-aryl, SO2NH2, S02NH- al kyI SOZNH- aryl,
SO2NH- het er oar yl, SC8H, S020- al kyl, S020-aryl,-
S020- het eroaryl, al kyl, cycl oal kyl, heterocyclyl,

aﬁyh)OUHhebetQaﬁideUbﬁt|BUBBt§tu@éd(Vt}cyﬁ§yQ§i'tu&ﬁgre

"~ or su tltute h r.oar ere the heteroaryl - -
~ radi cg g\?@igﬂ Fyal‘?t}rc\gi dERY cdleVer U9 f ePlentmore .
F, d ;Ldlntlt:alCES dCEfelRr W allkybr,. NH svg) Olﬂlﬂikéiikyl '

M hehareguebh et & M M HELEIORV i, v

NHC( dlegﬁkyﬁrmm( ol)lﬂwtkmi-ayyl, NHO{ D) a L ket ehetcycdytyl,

a NHC( O?J;ré&k!yl J}'ﬂ@g@:{%@ﬂ}"wﬁc Nﬁﬁ?yéis&drlﬁ b NHC(O)-—‘V
S— ar yI! éEP 31,0 al RYF egb‘%’fﬂt}loal k\WEHC (O) heteroaryl

0- het HHsoyaykyl,O amwoz m@l@(c%)ha%b'ﬂ' Nﬁéoz :
OC(())h%¥%I oal kyl , heter cy I 1
oc( 0) %ﬁﬁér Bal kyl | %tﬁéé&éym oal k?/TCYC oalkyl,

0s02- @ryetemOzchEiier oaﬁf-yalry]C( 0) Oahleyleroété:@)l aryb-alkyl- -

9 aeys ool bthetirsatyyl Beigret oy oo

at kyl C}éﬂ}é%ikk’ b, Oéd@JthWIerﬁéwéﬂG’éycIQH O)cmryl oc(0)-

‘a|ky|hét¥koa§?2 ab&bkkﬁfkﬁioabﬁ 5%530&&@ C(6%EE aryl, -

erocyc

I k H cycl L
?2(03/ g(a%'\é Cﬂﬁfﬁet@ﬁaryl O2p bk Kik al £k~ ¢ycloalkyl,

. cycl o@@i(-}heteﬁ(@)y\d&galkylc—d}ethngwaL-rh@{Q}(b\ﬁk . C(0)—

al kyl garyl | - he yl O, N( al kyI
C(O) % /el oaﬁgwgé’%) N( a#jlo;?gﬁl cye % lk(yi O)NH
: eterocyc yl C(O)NH-aryl, C{O)NH~ heteroaryl
- C{O)NH- alkyl—aryl, o C(O)NH alkyl heteroaryl
C(O)N{alkyl),, alkyl or aryl substituents, : '

- (iv) ‘unsubstituted or substltuted heterocyclyl where

the heterocyclyl radlcal ‘may have -one or more

7'1dent1ca1 or different OH, O~alkyl O-aryl, ~f. 

 £a1ky1 NH aryl, . alkyl, alkyl-aryl. ﬁr aryl'i
substltuents, ' - o '

(v) unsubstltuted or . substltuted aryl, where the aryl

radical may have one or more identical or -

different F, Cl, .}33‘:,' I, CF3;, CN, NHz, NH-alkyl,
NH-cycloalkyl, - NH-heterocyclyl, NH-aryl,  NH-
 heteroaryl, NH~a1kyl—cycloalkyl NH-alkyl- hetero~

cyclyl, NH-alkyl-aryl, NH- alkyl heteroaryl ‘NH— o

alkyl-NH;, NH-alkyl-OH, N(alkyl)z, NHC(O)-alkyl, .
NHC (0) -cycloalkyl, NHC(O) heterocyclyl : NHC(Q)~<
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o
g
(
o
G,

C(0) N( het eroaryl )2, -S02-al kyl, S02-aryl, SO2NH2, 10
SO02NH- al kyl , SO2NH aryl , SO2NH het eroaryl, SO3H,

5020-

al kyl , S020-aryl, 5020-heteroaryl, alkyl,

cycl oal kyl , heterocyclyl, aryl or heteroaryl

subst

ituents, 15 (vii) or-Ri6and R5 together are

cycl oal kyl or heterocyclyl are -C(Y)NR6R7, where Y
is NH and R6 and R7 are |ndependently of one anot her

20 (i
al kyl
i dent
NH2,

M+ar

REBer OFdh O)(T}il§t¢.ﬂ?@ﬁ1.llb1§1»l t W00 1&yBst | WHSeg-aryl, -
NH%?I}%Eéheoaﬂlk,yl Nb’gld' Cs@i 'T§¥a'iff&\j§é 0@&&6&@1@1 "

iC or 25_different F,
ﬁF@ﬁFWPCYﬂMéym dafkyi ¢ Mﬁrh@t@?@éwm OH OCF3,
phallbiihet eya- célrdé{lkﬂH- al byhe@@fbcyclyl O-aryl,

Nl et eram o MeU 2 D Al poreror

NHC( 0Fyhyer oarpllky30akk$02-Calaly, L MdieZ-capatlnal dydlkyl-

S cyel QYL{Fng%k{’%iiE@@ (2ol B S MK onctero-

OH, ocEgly |
Oafybsonz &ar Jy| %Lﬁ@lCYQisQﬁLMteroar L C(0) -

O al k
(O

(9

Gs02-
CO2H,

0- dP&{P), @my,cl @@I(I@)I"heﬂi-elmae:r}doycoﬁoz alkyl,

[ -ar t er oar Ik
gwé’llgaf:@ arbt(o?(ﬁéré?‘é@y@ﬁw?q ¢ aFQrralkyl,
€b§t@f@m3’1kyl OS0Ceaiter e vl Oabk%iryl COx—

@Q?I
ARhralE0F, S8 LBy ok A sor i o

coz acytlYlI)ZCOlzreﬂekphfqntyl,Q)Q@ﬁ-lald;kyb}hét&a}dqﬁgl C(0)-

a#ﬁ | nortonaevtiny, SR A doatkyt,  comE-

(O

C»hPﬁ FEPEAFkYL CXC§N@JEﬁ?ﬁﬁﬁlocycl@(O)Mﬁfg¢@¢@@@¢yl .
8) M:'l'(bﬂlﬂf—ﬁﬂkﬂhcyé:i@ al kyl -cycd F@ l‘lﬁ}’lalkyl hetero—

O N het B B AT e S N S M metero-

afeyel oal kylQ@)N(alkyl),, _ C(O)N{cycloalkyl_)z,jf
C(O)N(aryl)s, C{O)N(heteroaryl),, SO-alkyl, SO-.

aryl, SO;-alkyl, SOp~aryl, SO,NH;, SO;NH-alkyl,

(vi)

SO;NH-aryl,  SO,NH-heteroaryl, = SOsH,  S$0.0-alkyl,
S0,0-aryl, SO;0-heteroaryl,  alkyl, é‘yc_l:oal_}'c'yl,
heterocyclyl, aryl_ or heter-oaryl substitUent’s, -

unsubstltuted or substltuted heteroaryl, where the’—-
heteroaryl radical may have one or more J_dentlcal-'
or dlﬁferent ¥, Cl, Br, I, CF3, CN, NHZ, NH—alkyl N

. NH~-cycloalkyl, NH- heterocyclyl NH- aryl _NH—' h

"N{alkyl)a, NHC(O) -alkyl, NHC(Q) cycloalkyl NHC(O)- -

heteroaryl,  NH- alkyl-aryl NH- alkyl- heteroaryl

~heterocyclyl, NHC (O) -aryl, NHC(O) heteroaryl .

NHSOz—alkyl‘, NH802 aryl NHSOZ heteroaryl NO,, SH :
S-alkyl, S-aryl, OH, OCF3, O alkyl, Omcycloalkyl .
O-heterocyclyl, O- aryl 0~ heteroaryl OC(O)-—alkyl,_'

.:OC(O)—cyclo'alkyl, -OC_(O)-—heterocycl_yl, OC'_(O)—aJ:y‘]‘.,'V
 0C(O)-heterocaryl, . 0SOz-alkyl, - 0SO,~cycloalkyl,

080;-aryl, OS'Oz—heteroarylr, C(O)—alkyl,, (‘.‘.(O)—aryl',-r

C(O)-heteroaryl, COH, CO;-alkyl, CO;-cycloalkyl,
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C(0)N(aryl) 2, C(())N(heteroaryl)2, SO al kyl, - SO 10

-aryl, S02-al kyl, S02-aryl, SO2NH2, SO3H, al kyl,.

cycl oal kyl, heterocyclyl, aryl or heteroaryl
substituents, (iii) unsubstituted or substituted
cycl oal kyl, where 15 the oyxlwoal kyl radi cal may have

‘one or nore identical or different F, d. Br, |, NH2,

NH- al kyl,  NHcycl oal kyl, NH heterocyclyl, NHaryl,
NH het@r-gartdrochdlalikyl -@yHarylH al Gy-heeieeoaawt,, COz—

Maklla NEGay | ML GYcharLiul MO 2o,

NHSOZahkkl,/TarY\HSOQOz:WGHMﬂwtemra@ﬂo) WHEe2C (O) NH-

hetergagyl, Ot 6ﬁﬁhk¥kclga§¥ghoalkf!0 NE - heterocyclyl

0- heterocycl yl , -ary roaryl - aryl, _

O al Ky |-h1§l€ @d(@)NPaT er @), 25 o4l kyl-

8‘% g)ctel@eﬁp}emzyl c@@ﬁ@a am&% Q@&@)coc @1919ar ylc (o) NH-
a ar

05 kT g Bk RyPCe SR o G fa kYL 2

'COZ-'hce(@nmcwd:wall@@Bharyl C02- het eroaryl,C G (ad¥iR) 2,

-ﬁ(etO)er ye Yﬂet%%m a%/Cl oggé%meo% ggtgéryrfyl SOZNH,

C( O) NePATHA Lkarly | | dB)PNHIaﬂk,yI Pefdideteroaryl,  SOzH,

(O Neal d‘-)é!l)képl al k)é'ozéf—ai‘?ﬂ Sugééd—tﬂ@crgr%aﬂjl\’) %lskyl

unsubsti t ut or subStituted heterocycl yl,
the heYeteRVerid r &GiteHOGHE Have BB Lor %rehEteroar}’l |

|dentsﬁla$t;ptu@h1f§,erent OH, O-alkyl, Oaryl, NH . alkyl,

- NHaryl, alkyl or aryl substltuents 49 (v)

unsubstituted or substituted aryl, where t he aryl

_fatital omay Rfavearmhe BH nmcegenimﬂl cateor Cydllbfad.ﬂ@’]lr
F Ay CN, NH2, NHalkyl, NH cycl oaI kyl ,
NH- het e'?%f:c;’/{:ﬁ ﬁc N r

"“NH-aryl, NH 5 heteroaryl,
NH- al kyl - cycl oal kyl, NH-al kyl - heterocycl yI

| m: a: Ik(yé aeylyy NNFIEal ky,}nél\’%% eYOOarslVLN}li Mhalsey| a2 R 7 are
: a , a , a :
NH( O}X%I&%%? q\%@@? HCé?ﬁP%Eyu v NHO(O

- (i) hydrogen,

(i1} unsubstituted or subStituted' ‘alkyl, where rther
alkyl radical may have ‘one or more 1dent1cal or
dlfferent F, C1, Br, I, CF3,_CN NHZ, NH alkyl, NH—

,'cycloélkyl NH- heterocyclyl - NH- aryl NHwhetero—"'

-~ aryl,  NH-alkyl-aryl, ‘NHfalkyl—heterOarylf'
‘N(alkyl)z, NHC(0)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl NHC (O)y-aryl, ,NHC(O)~heteroaryl,
‘NHSOp-alkyl, NHSO;-cycloalkyl, NHsoz_—aj:y'l, NHSO,-
_ heteroaryl NO2, SH, S- alkyl S—-cycloalkyl,
S- heterocyclyl S-aryl, S-heteroaryl, ZOH, OCFs,
O—alkyl, . O-cycloalkyl, O—hgterbcyciyi, - O-aryl,

'_-O-heteroaryl, : O—alkyl—cycloalle;_ O-alkyl—aryl,
O—alkyl—heteroaryl,'OC(O){alkylf}OC(O)%cycloalkyl,
;OC(O)~heterOCYclyl; QC(O)—aﬁyl,' OC(Of—heteroaryl,
OSOZ—alkyl} OSOg—cycioalkyl, OSOzearyi,- '080,—
heteroaryl,_C(O)—alkyli'C(O)—aryl;:COZH, CO2-alkyl,
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aryl, NHC(O)-heteroaryl, NHS02-al kyl, NHSO2-aryl, 10
NHSO2- het eroaryl, N2, SH, S-al kyl, S-cycl oal kyl,
S-heterocyclyl, S-aryl, S-heteroaryl, OH OCF3, 0- .

al kyl, 0-cycl oal kyl, O-heterocyclyl, Oaryl, 0-

het eroaryl, O al kyl -cycl caldgyl-, O al kyl - het er ocycl yl,

O al kyl -aryl, O alkyl-heteroaryl, 0 15 al kyl -

OC(O -al kyl, - OC(O -cycl oal kyl , OC(O) - het erocycl yl,

OC( OG@rylyc1081®y-1het et@mahyl e ro8§21val kylGo,—aryl,  COz-

g Rl ol B A, -
al kylhe@mﬁ@w kyDs— @@Qﬁﬂﬁmﬁhcmzylal]mzwroaml :
C02- het@f 9@y < ﬁié@]&yf)’ctg%gﬁ ﬁgéaﬂ:& C () NH-

et ef oaryl

heterocyclyl CO02- al kyl - ar
Nego) Wr@xﬁww kyIC %(héjm}@ym oa|OK(§q)NHc(n@)tmoaryl

g?gmwwal k ! (%ﬂ S)HNFE E@t @L @a?r )é'Lk l1-hetero— -
-C a - neter

cyel Yty G R YT Sghes o éﬁé&ygamtem"

C(0) = kyl ) 2, COQN(oydlkgal)kyl ) 2, @ OZ))NG &fyi'l)é’alkyl) 2r

oo, ot 0T PGB s PP e BB, PO-BLINL,

SO2NH:F18k er oHPyial kSABHF %azaraﬂkyl SOBI@HBOZOSQnHyI alkyl,

- S020-hetesopey , Aoty %"Q‘Jlﬁ’ql kyl etes cyq{@ee é;arryl"

aryl or heteroaryl subst unsubsti‘tute
substT4RFtEF Wt oaryl , where. the heter oaryl radical
may have one or rmre |dentical 35 or different F, O,

: g_fﬂet‘-g}s‘%ﬁﬁ% , aCFN’%/_II- al Nl—tlé%cl oal k(_}/alkyl where

‘NH- al tye - amy/d:loat\llrk}alkytadied:eloamay hhl(ral kyoln)ez or more

ﬁ'ﬁ%c@%ﬂ %@ff&‘%’?@%ﬁ ﬂg%g% 2, NH-alkyl,

NHsoziférr%g,CF oNHEOP- aryl , NHSbethepeyearvyl, NOR, Mitaryl,
S-al Mvhé‘t@fdéryp" N@E%k Q—ﬁk?!l N@r—%}iqgla-ll'@ﬂeroaryl

0- het t r
m(g)ﬁ@c@/lélahyzm C%gqa e elroa| |cyc§é(c®lkg+1y| 1*1HC(O)—.

GZ(O)helf’lﬁat_lﬂchﬁle OS0 2%t d(y)l ,aJ_CﬁQZ Cy([ﬁdkﬂiaddqy-lhete_roaryl
NHSO,-alkyl, NHSOz-cycloalkyl, NHSO;-aryl, NHSO.-
heteroaryl, OH, O-alkyl, O-cycloalkyl,

O-heterocyclyl, O-aryl, O- heteroarYl ”O‘—alkyl—-:

aryl, O—élkyl'heteroaryl - 0C(0) alkyl 0C (0}~
cycloalkyl, OC(O) heterocyclyl oC(Q})-aryl, OC(O)—"
heteroaryl, _OSOz—alkyl 0802- cycloa'lkyl, 0S0zx-aryl, |
0SO,-heteroaryl, COH, COp-alkyl, CO,-cycloalkyl,
CO,-heterocyelyl, CO,-aryl, Cozﬂhéteroarryl}- c(0)-
NH;,  C(O)NH-alkyl, C(O)NH-cycloalkyl,  C(O)NH-
hetérbt:yclyl, C(O)NH-aryl, ' C(O)NH-heteroaryl,
C(0)NH-alkyl-aryl, : C(0) NH—‘alky_l—-helter.oaryl ,
'C(O)N(alkyl')zl, alkyl or aryl substituents, '

(iv) unsubstituted or substituted heterocyclyl, where

the heterocyclyl radical may have one or more .

identical or different OH, O-alkyl, 0’_—-_afyl, NH-
alkyl, NH-aryl, alkyl or aryl s'_ub'st'it‘ue_ntrs,a '
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0S02- aryl, OS02-heteroaryl, C(O-alkyl, C(O-aryl,
C(O -heteroaryl, CO2H, 02-al kyl, @02-cycloal kyl,
C02- heterocyclyl, CO02-aryl, C02-heteroaryl,. C02 10

~al kyl -cycl oal kyl , C02-al kyl heterocyclyl, C02-al kyl -

aryl, CO02-al kyl -heteroary+,4€(©) -NH2, C(O NH al kyl ,

C(O NH-cycl oal kyl, C(O NH heterocyclyl, C(ONH aryl,
C(O NH heteroaryl, C(O NH al kyl -cycl oal kyl, .

QD) NenabkytihetedooyclsbstQiQ)thd akkyl r awpierelfhe aryl

O h
o) NpRBLREL P O SN(aryu%*f‘ SO étdgf%éfyaﬂ)z

S02- afkyEerend- By yFl s@zNHé, CE02NFN al Wi/, NeeNHe gk y | NH

- S2NHchet 8E0RYY) . SO&Hrh@%@@QC? ?h’ 802%Hﬂaﬁ 1, ‘NH—'f

5020- het er oar kyI heterocycly
aryl BFt ﬁé?@i%ilryl B AL N LT R
togetheteabeycyykpalMHLaDkyhe&ﬁyD quiaik Eihéﬁétoaryl

s ubst i u?é}§9§| ez%je]?%’ﬂ Al ﬁﬁﬁ-‘éﬁ%’i%bﬁ%&eﬁh ,

one ONHEHOe- Cgeht)a&:hylor BAC (0 f flee erto®yc ], Br ,NHC (O) —

g H., . -
NH- ar Nl—l-}_%et N )fcé{gﬁ—)? X\*P}Sd“ P-?ﬁr ockgky) aryl,
Nt ol RO aTyl, NNQbkyH¥ﬁ ety lal toycloalkyl,

-NHC( Op= ﬁ&@é@@&&&iylNH@LQ%E%he@ﬁM@Eéﬁdég INHGE) - @@wi, 0-

er oar al k £y cl oal ky]|
NHS@% Pyﬁ Mﬂs%@cl %gv%ar yPThRieprogyelel 2l Qraryi, . 0=
S cycheaékyhrys- heter@c;aajkwll choaro)allkyS heteroam-ygllkyl_

I oaI k t cl L
%@egi%gi eteroary gl k i Sﬁ? lyOdryl o-
O aI k9lkailyDH OOé}I(WI—aﬂéINér,oarq(l LO)G@()(QL@HMWJ,, OC(O)-* :

| %‘(%QE%E?%‘%F* b R g, oso

0s02- at y 2= cycloalkyl 0S0z-aryl, OSOz—heteroaryl
C(0} alkyl C(Q)-aryl, C(O)—heteroaryl, COH, CO—.
alkyl, CO;- cyc;loalkyi, COz—hre't'erocyclyl, COz-aryl,.
CO,~heteroaryl, COp-alkyl-cycloalkyl, CO,~alkyl-
heterocyclyl, . COgé*alky.l;aryl, COs~alkyl~heteroaryl,
C(0)-NH,, C{O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH-

heterocyclyl, C(0) NH—_aryl, '~ C(O)NH-heteroaryl,
C(O)NH-alkyl-cycloalkyl, - C(O)NH-alkyl-hetero-
cyclyl, C(0)NH-alkyl-aryl, . C(O)NH-alkyl-~

heteroaryl,  C(O)N(alkyl)s,  C(O)N(cycloalkyl)s,

C (O)N (aryl)z_,' C (O)N’(heteroaryl)z, SO—_alle.-: SO--
aryl, ,_SOQ—a-lkyl",- - SOz-aryl, -~ SOpNHy, SOgNH"‘&lle,
SO;NH-aryl, . SO;NH-heteroaryl, - .SOsH,  S0,0-alkyl,
S5020~aryl, 50,0~ heteroaryl, alkyl, c'yéloalkyl_,
heterocyclyl, aryl or. heteroaryl substituents,

(vi) unsubstituted or subsﬁitutéd heteroaryl‘ 'where the

heteroaryl radlcal may have one or more - 1dent1c:al_'

or different F, C1, Br, I, CF;, CN, NHp, NH- ~alkyl,
NH-cycloalkyl, lNH¥heterocyclyl, NH—ar_yl,' NH-
hetéroaryi, Nf'i_ﬁalkyl?aryl,' NH-—alkyl-—hetero'éryl,
N(alkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
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O al k Fet eroar

-5 heteroaryl, C(O-alkyl, C(O-aryl, CO2H, C02-alkyl,

C02-cycl oal kyl ,  CO2- heterocyclyl, C02-aryl, CO02-

het eroaryl, C02-al kyl -cycl oal kyl, C02-al kyl -

het erocycl yl, C02-al kyl -aryl, C02-al kyl - het eroaryl,
C(O-NH2, C(O NHal kyl, CtO@MNHcycl oal kyl , C(O NH 10
heterocyclyl, C(ONHaryl, C(O NH heteroaryl, )

C(O NH al kyl -cycl oal kyl , 'C(0) NH al kyl - hetero- cyclyl,

C( O Nekebekgkbyalyl, C(CD)IIMEK@]-kq&yh,et er aHHGO)M heteroaryl '

GO NI BONES S Ol KON By
S02- aPyfl S@DZNISQaIS@BH ORd) kQCFa, c@claééw&yl 0- cycloalkyl

het er gcypetykocaryl10r ohgt-gh oagpy! ue (d :
unsubshtuteoc? Y tltu?ed ghet%%%@ytl rﬁ(?’(O) d])kzyl

cycl odF kI ~FHa Eéik%y h%@/écbﬂke%?r?@%iwdentqcc%@) —aryl, -
di f f eoeid) Fhe€broBEyl), Nl‘d%OgNéFldtB(ml' Nb‘BO%éIlﬂiak.lMiyl -

RS T R

NHC( o;{an kyetew@,cy@mpm k)ZIO,z—NIHEXrD) 260~ cycloalkyl, -

het -
N RN i A e T T
heter@h}‘iyi cyploal by Icoﬂ-weyldwﬂ@iocyclyl COz-alkyl-

O het é@f?ﬁycbﬂ*a&ﬁ%’ﬁet@r&%ﬁ 03&&(‘2) 3l l@/dO)I\ﬂ{—yr:{lkyl

cl .
ol ket Bhetyaldpies o %mNﬁmtarowJewoa??lc?omﬂ-_
0s02- ai:klll C@C@}Nﬂfﬁﬁ@t@éi@irymo%w WH-alkyl- cycloalkyl

gzhgféf[gcyc%(kylc%gléﬁ?'ﬁyc %ﬁ? het er é&@lﬁ?(ﬁ%yl Wl :

- C(O) NHt@) Nlii—al@D)hHeycaoglkyl C(O NH-35C(0)N(alkyl)a, -
) heter@w ¥J:y g& Néjl( c(O NH- het er oaryb(o)N(a'ryl)ﬂz,

ONH-a I-ar NH-aIk yl - het eroaryl,
C(O) N%é(PW lyéteapﬂyy brs ar§'l@2'sﬂﬁki§t3nt uefPs-aspl, (i SOpNHz,

UnSUb%ﬂNMaﬁdeﬁ! SUQ@NHJHM het%ﬂﬁ#@iéﬁerdm . theH,

het er gcycl radlc ve one or. nore identical. . -

or dl%;}?é)r k Zﬁey)r’{lry ar yPOQfpeteroaryl,  aikyl, .
cycloalk_yl heterocyclyl aryl or hetéfc}aryl

substituents, .

(vii) or R6 and R‘T together are cycloalkyl or hetero-
cyclyl

‘are -C(NR8)RY where R8 is H and R9 is

~ (i) vunsubstituted or substltuted alkyl '-wh'eﬁe' the B

alkyl radlcal may have one or more 1dent1cal or
'different “F, Cl, Br, I, CFs;, NH,, NH-alkyl, 7
~cycloalkyl, NH-heterocyclyl, NH-aryl,- NH4heterQ4 |

aryl, | NH—'alky.l—arYl., _NH—alle-heteroaryir,‘_
N(alkyl)z, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl, - NHC(O)-aryl,  NHC(O)-heteroaryl,

NHSO;-alkyl, NHSO,-cycloalkyl, NHSO,-aryl, NHsog;_'.

" heteroaryl, NO,, - SH, S-alkyl, S- cycloalkyl 5

heterocyclyl, SQaryl, S-heteroaryl, __.OH,." OCF3, '
O-alkyl,  O-cycloalkyl, O- heterocyclyl ‘O-aryl'



al kyl, NHaryl, alkyl or aryl substituents, 5 (iv)
unsubstituted or substituted aryl, where the aryl

radi cal may have one or nore identical or different

F, d, Br, I, CF3, NH2, NHal kyl, NH cycloal kyl,

NH het erocyclyl, NHaryl,-Nsthetero 10 aryl,

NH- al kyl - cycl oal kyl , NH al kyl - het erocycl yl,

NH- al kyl -aryl, NH-aIkyI het er oaryl , NH-aIky
NH-aI@thGHrON@aﬂkyl)Q%alk&{xcyehbkykylbk{XQ)alkyl aryl
cycl oglLky! 0 AV @)

B i T T P LS R
”'heter@§r9l‘hREEIOSleElaIK@¢(0Er@yE10aHN9KN ~heteroaryl,

- S-het @sogygiwl S ab.\zbz- RS LTIORT V! @bb%%ﬁl 080,
O al k eteroc cIyI

O het é%sw#sf%zaﬁ@ ek Ea T KI0) bty CORH, * CO-alkyl,
-heterccwety&loélkwkyl 60y¢heﬁéﬁ$&y¢1ﬁglerggg 5yR0 CO,-

- O al kyl O C oal kyl , -
heter}écycFyFry )C» k(%@?I Sﬁéékjjyét I ealkyl-
?:|( k03/| hle)se)foc)&:&gét KgD,~ Mlﬁayi/l,CBOZ—th)e]r-d&rgoéroaryl
alkyle C%ZNgzcc%a?aMh %%gihe?g?g§ﬂ§€fCﬁ%%gh%Y %NQ&yH_
c02- hb%?éaﬁryply@az a|¢<9®lw9camlky| mbamwteroaryl
-het er ggpehilalh2-a kKYbaﬁk%}N C02- aj@ré ﬁﬁﬂéﬁﬁgﬁéﬂetero—

0 0 H cycl oal k
ﬁét)erSé’%iY& ) aNﬂ-ﬁa"?‘J;ﬂF d@m o ))é\éﬁﬁlkyl hetero—
C( O Neirglky! - CYC|C082|>)K\Ydal]£§(D)2NI-I- al kyI c$o n%gw@ﬂkymz, -

o) NP3t MR S B o gt so-

(O NehEler oaomelzkylso a$(l><zy-lary8(} aGpNH, SO2S@JHey| ,alkyl,

SO2- apykj o SERMH2 ary _
.-SOZNH-%etgroar . SO8H, I %]fkl . aryjreroaryl
S020- ﬁEPéFbEF?Ptsalkyl cycloalkyl heterocyclyl

.. aryl or heteroaryl substituents - 53 (v)
IR R R A e st e e
- cycloalkyl radical may have one or more identical
or different F, Cl, Br, I, NH,, NH-alkyl, NH-
- cycloalkyl, Ntheterocyélyl, . NH-aryl, NH-hetero~
‘aryl,  NH~alkyl-aryl, NH-alkyl-heteroaryl,
' N(alkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl, NHCKO)—aryl; ‘ NHC(O)Qheteroaryl;.

NHSO-alkyl, NHSO,-cycloalkyl, NHSOz-aryl, NHSO;- R

heterocaryl, OH, O-alkyl,  O-cycloalkyl, -
O-heterocyclyl, O—aryl " O-heteroaryl, ‘Ofalkyl~
aryl, 'O—alkyl—heteroaryl,' OC(0) ~alkyl, = 0C{0)-
cycloalkyl, OC(0)-heterocyclyl, OC(O)-aryl, OC(0)-
heteroaryl, 080,~alkyl, OSO;—Cycloalkyl; 0580,-aryl,
OSOg—heterQarYl, 'C02H; CO;-alkyl, COzwéycloalkyl,'
Cnghetérocyclyl;:-COzéaryl,',Cog—heteroaryl,' C(O)—‘
NH,,  C(O)NH-alkyl, .C(O)NH-cycloalkyl, C(O)NH=
heterocyclyl, C(O)NH-aryl, 'C(O)NH.heteroarYl
C(O)NH—alkyl aryl . C(O)NH alkyl—heteroaryl
C(O)N(alkyl)z, alkyl or aryl substltuents,
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or. different F, O, Br, I, CF3, NH2, NHal kyI

NH-cycl oal kyl , NH het er ocyclyl, NHaryl, 5 '

NH het eroaryl, NH al kyl -aryl, NH- al kyl - het er oaryl,

N(al kyl )2, NHC(O -al kyl, NHC(O) -cycl oal kyl, NHC(O) -

het erocyclyl, NHC(O) -aryl, g8HC(O0) - heteroaryl,

NHSO02- al kyl, NHSO2-aryl, NHSO2-heteroaryl, NO2, SH, .

S-al kyl, S-aryl, OR OCF3, Oalkyl, 0-cycloalkyl, 10

%i:(h% aﬁxo@yml étyitu@car ¥k, sﬁizﬁmilam@{dflheMé%y@iﬂJ ' where
cycloal cyc O-aryl, ~ .

oC( O)t}ﬁ% oaer C%’( |Ca osh2 cyl&‘? | iG]~ °or more

0s02- mgmtl@anzolxet emﬁeydantcm), abkylkyT{ OG-armptl, NH-

%g) het eﬁ)cycl%(yﬁl ﬁ%; Q}IZ %Ll%eter ogcyl;ﬁuoe%l o

-al kyl - cycl oal kyl, C02-al kyl - het erocyclyl, ©02-

| @idfyluﬁéaﬂ)st@@t&h k¥l - Beheraahyleq %(r@r N%el% AN aryl
—al kyl, ( )NH- cycl oal kyl', C(O) NH-het érocycl

OO NRHFAL CleyNHYRster 0BR§ 1, OF OFIMHI%al k ehpical or
cycl O@iﬂﬂérerﬁéO)ENHaikyIBxhetsroml yINH,( QuiNkh 1 ky L ,- NH-

& O BT ) SIPGRGT08 - SOpRper of BaPyloRzo-

S02- adkyl ,. SU%—aalr l @C@Mﬂky]SOZINIH——aIlIkyIl h8@2Mdcgailyl,

S R
Y

aryl MH-abkwkoiiyl nt s NHZ (O) alkyl NHC(O)—
Pyri d@{:&&ap&wr azi rm{c,d@j)lwéﬂéfleo%ﬁlﬁhe ge@@ﬁﬁb) 3Qy1,

-formula accordlng m 1 whi ch: "alk

be ac%‘ljf% ]%%Y%?%%ﬂl'or NWQ&f%?EY%d Ni@eoeaY bon NHSO, -

r adi claéSer@aiﬂ;m:hed mz,st r @mght - chailkyl, havnsn@yblml&ﬁ
atons, where al k:gn% gvi;:\ t I§ st one 3 doub F

bond %n}be%?ﬁ?/%? Yhave at {east” one &Y |p| bond. "3
54 "eyzlkpl kyl O-cyelveldkydl,i c thyhie‘oemdamnlyhdl c&lfaryl
havi on ato u nsat ur af.e _
V\hosgg—?%%(gk—gogfi% t he cgﬁngégﬁ%s[:gﬁgﬁ% gher al "ﬁ%‘ikyl
Strucl@@ﬁ;%r@cy}%yl O- alkyl arvli, O-a kyl -heteroaryl,

0-alkyl-OH, OC(0)-alkyl, OC(O) ~cycloalkyl, OC(O}~
'hete.r'ocyclyl, OC(O)uaryl, OC(O),—hleteroaryl,- 050;-
alkyl OSOz—cycloélkyl, OSOg—aryl, OS-Oz'—he_teroal.:yl,
 C{0)-alkyl, C(0)-aryl, C(0)-heterocaryl, COH, CO;-
“alkyl, COé—cycloalkyl, 'Cotheterdcyclyl,' COs-aryl,
" COz-heteroaryl, ‘.C_Oz—alkyl—.cycloa]_.kyl, COz-alkyl-
o ‘heterocyclyl, COz¥alkyl¥ary1, CO'Z-'aﬁlkyl'-het;eroaryl,' ‘
_C(0)-NH,, C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH-
‘ heterocyclyl, C'(_O)NHmaryl, C(O)NH—heteroaryl",
C(O)_NH—alkyl—cycldalkyl, 'C(O)NH-alkyl- -
"-hetelrocyclyl, C(O)NH-a‘l‘ky_l—aj:yl, C(O)NH-alkyl-

_heteroaryl, . C(O)N(alkyl)s, C(O)N(cYcldalkyl)z, o

C(O)N(aryl),, C'(O)N(h.etero_::;u;y-l)2_,-r ‘ SO -alkyl, SO~

aryi SOg-alkyl -SO;g-aryl, : SOzNHz, _S0;NH-alkyl,

SO,NH-aryl, SOgNH—'heteroaryl, 'SO3H,  S0z0-alkyl,
S0z0-aryl,  S00- ~-heteroaryl, alkyl, ‘cycloalkyl,
| heterocyclyl, aryl or heteroaryl substltuents, |
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- meansNATRAERT @A Fddr o

- and the c cl oal ky

radi QI 135ded vi & ©IBH- e&ﬁé@ﬂa%’rloup t & (OndH-alkyl~

t ake place via any possible ring nenber of the 5 _
cycl oal kyl radical, the cycloal kyl radical my al so be-
part .of the bi- or polycyclic system "heterocyclyl"”
stands for a 3-, 4-, 5-, 6-, 7- or-8- nenbered cyclic
organi c radical, saturatedswy - 10 unsaturated, but not
aromati c which conprises at |least 1, where appropriate
2, 3, 4 or 5 heteroatons, preferably nitrogen, oxygen.
end swhphivst itdiesd het esos oirBubelinget des4 98} Qhere the

diffe LN possible for the Iinkage to
t he c%%yp%un%ﬁofr?‘? cig m@ﬁe%ﬁlvestorqfct?ﬁ "o 1%&%%1%1
pl acecyi aliffgrpossi Bl e (Bl,ng Bmenber G, t hdH,, NH-alkyl,

het o |, wh | al

he S;tﬁ? &¥a/ja atblﬁg}fa B yeﬁﬁ LéﬁerBS{,StlffyC e ”H}ﬁﬂ 1§91,
garbétggl aﬁyér ﬂﬁ—alﬂfﬁén@@eroaryl

naphtinyd sk@ind, , amtder@genvls V\ﬁm@tceto?h%%lb@d' | s gy o) ~

al so be fused to ot her. saturate parti al l

unsat M EF 6L Bronat NG {Hg aspElirens, Né‘ﬁ’do\)\h eroaryl,

11 nkagesot-altdya , cavABDgRds yof, thescgenetakostiuct lNlO%, kH,

Co) S8R P SRR B PBGELOIA-£LEOL TERREC 0,08,

7- rrerﬂreh@@ﬁmayclwl,ar@ﬁarjﬂ:,radheaérmbi:gh comnoi)saikgtl,

o eastoé afqngJEp“ a'hseoce%oc%cléylor 3C (0 CiPhraryLs

heteroa orrs pre |tro

wher €% () Hhatarnaony are OSIOdeﬁl ¥hl or Qﬁqu—@ﬁi@ﬂpaéﬂfd'l

the |@W@Qyﬂbermg—h‘ét@l%ar%ﬂnpo@(@}s—@ik%ﬁe @Q@ﬁL%'ryl

stru(f‘ can take place via ' any possible rin
nmenber  of }terFee SeteroarsH2tlr adF-Cara L kxpver é:QEHé’YCloalle -
‘het er@byhleeetmxcyallya be Wtar@‘fl a o,-beteddaryl, CO—

pol'y g2 kyl ; 27
o alk§¥f%# ocyc y * "al Ky ?gy%yﬁ%Ferocyclyl COop~

" al kyﬁlkhé&'@rlndrryleom@\léiﬂhtélamamgd deéf (QledHzor C-{(O3HH~
al kyla1i6y1c) oal éy@imﬁetfwsmyt ary;'(owﬁ tah %&%@rgté]]yl
er oc , ary nd hetero
corrpotytdls;:ﬂfkjme gecnea);atmsamytun@térocyclyl C (O) NH-
alkyl-aryl, C(O)NH-alkyl-heterocaryl, C(O)N(aikyl)z,
C(O)N(cycloalkyl)s, C(O)N{aryl)s, -
C(O)N(heteroaryl),, SO,-alkyl, SO0,~aryl, SOsNHa,
-'SOlgNH—_-alkyl, SO;NH-aryl, SO;NH-heteroaryl, SO3H,
S0;0-alkyl, SO,0-aryl,  SO;0-heteroaryl, = alkyl,
cycloalkyl, heterocyclyl, aryl or heteroaryl
‘: substituents. ' - |

2. 'Pyrido[2}3—b]pyiazine derivatives of the géneral

30

35

formula I according to Claim 1, in which:

- “alkyl” can be acyclic, saturated ~or unsaturated

hyercarbbn radicals, branched or straight—chain,

~having 1 tb 8 C atoms, where alkenyls have at least one
- C-C double bond and alkynyls have ‘at least. one.  C-C
‘ trlple bond '
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- pith dEf teeebi-sobspolientiic28ystem,

5 "substituted" in conneCtion mﬁth "arkyl",

"cycl oal kyl", "heterocyclyl", "aryl" heteroaryl"

"al kyl cycl oal kyl ", "al kyl - heterocyclyl

“al kyl-aryl" and "al kyl - heteroaryl", unl ess already
explicitly defined 10 in €24m1, can nmean repl acenent
of one or nore hydrogen radicals by F, d,. Br, |, CN
CF3, NH2, NH alkyl, NHaryl, N(al kyl)2, N02 SH ‘
Scurkoplkph’ Q@RBbGCPE¢ky¢ h@dapyhrbOMHad$EaMsOhaving - -
alkyl , cubesg tQ@om§UbS§é£H§QE§danﬁﬂ‘%ﬂ%ﬁﬂﬁ%aéﬁd - whgse’
glfferent and can occur_ 15 .1 n any possible p03|t|on o

hekapRyFo EDel sareprndshefertdiey depieradr pit raydure I can

beker ophiykeradiical .aapd ybesep1éadi-als muRBkirt UBd the -

n.onc

BRCERE B 4EARE Loy '3 RS LOADEIL W PLERE Talio 3050

¢hb Bapeagse be

Pyri do[ 2, 3-b] pyrazi ne derivatives of the general
Formula I according'to Cainms 1 and 2, characterized
‘hetenaevehelil lejlandsdi tet mmB-he 4ret hyi—, a—hyw- or 8-
ﬁe:ﬁb@?é‘& 2yRi9py! . o&g%lﬁtﬂe' %%er%létly' rttur%x

penty 287 50- pent'yl, neo-pentyl, N- he exy exyl
Hnaettwaﬁe%t hw&nwot(\ﬁmme;tuétwwm CoRBBRAgE at least

{; CHREEEEH? approdsGldt@H3,2 - C § ~CHy) OQHBB H QR oms,

but en ynyl ,-_pent enyl ,
%E%Qﬁ%lyhexélﬁﬁrogﬁg(ynyloxy‘ﬁ“éﬁt en'i‘/li1 hepiiy E pr, * ’th
betenyétamﬂ betygyudéﬁlytaﬂﬂwrd@iﬂf@r@dmyraﬂdnat belng

f g Fornmul.a | accordi '
gﬁ%%¥€i dJEJ Eﬁﬁar%%?%? zedgg tQ?ﬁHC%ﬁPoun&g) St the
%%@%?@%y%tyvctﬁéﬁcélt@ayaﬁe rdiacshydeofamyy [possible ring

mmaﬁydr@ﬂoyrm@ Mtneqiolc%ﬁ 1, kaSL‘fgigyL]’%h%g% . &he

erazin and nor phol i ny
ﬁ%f?;,a@y ] R% h‘%ig%né?eal Pagpy @?aal BiccofHi rFC?JtSEFYChC
§yatem, 1 and 2, characterized in 56 that the.
heteroaryl radical may be pyrrolyl,. furyl, thlenyl
t hi azol yl, oxazolyl, isoxazolyl, pyrazolyl,
“aryl” means aromatic hydrocarbons, inter alia phenyls,

naphthyls_ and anthracenyls, where ‘these radicals may
also be fused to other saturated, (partially)

.unsaturated or aromatic ring systems, and whose linkage
" to the compounds of the general structure Ircan'také

" place via any- possible ring member of the aryl radical,

“heteroaryl””stands for a 5-, 6- or'?—membered;CYCliC'

aromatic radical which’ comprises at least 1, where

"appropriate- also 2, 3, 4 or 5 heteroatoms, preferably

nitrogen, oxygen, sulphur, where the heteroatoms are

"identical or différent and the linkage_thefeof“torthe

* compounds of the general strudture I can take place via

any possible ring member of the hetéroaryl radical,
where the heterocycle may also be part of a bi- or

polycycllc system,

“alkyl—cycloalkyl”; “élkyl4héterocyclyl”,‘ “alkyl-aryl®”

or falkyl—heteidaﬁyl” ~have the meanings defined for
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" .i'mdazolyl, pyridinyl, pyrimdinyl, pyridazinyl,

pyrazinyl, phthal azinyl, indolyl, |ndazonI 5

‘i ndol-i zi nyl, quinolinyl, isoquinolinyl, qU|noxaI|nyI

qui nazol i nyl, carbazolyl, phenazinyl, phenoth|a2|nyl

acridinyl. 6. Physiological$y tolerated salts of the

conpounds 10 of Fornula |I according to Clains 1 to 5,

characterized by neutralization of the basic

ablpbundyadic kylor ghateroapdl pt garinylacadd dTeteroaryl
tnald z he [

BRYL edld 284 ¢ P0a Phyt e patlediny G 9ROV dm%lhgr GRS

and, organic bases
tpdieel. is 7. lP%ﬁQﬂﬂY?%%kﬁpy@azrﬁbkﬂbrlGapupest@f the

tbe ©6ﬂ§é%f teenykActafcsprdipgréordainms 1 to 6
haV|ng at least one asymetric: carbon atomin the
formof their racemates, in the formof the pure-
éaahstbmted‘andﬁobo&aed:lta&hem@mier“%loiyll”ﬂ th—.q;émam@fr*

atpEssyoly hese SIS GRdLor. dLgpler oo gy

- Pyeldal gy B” b] pyYedAyie ldrencatviolad “of  t helkpheaayl” 25 and

Fgm%ﬂiahét@fsgfﬂwg t&hﬁ% Ma1kebQy’ e SSPECLALLY ¥ ned - "
of he fol | g compoun .
3041 $431m_ (B phedy| gyeato[ 2oRlasienenizi - \dn)e hiour awre

Ayatbyén 3r6311&&9_|%th@§19@"2 ol pysidoli2, 3clp] PyFazi i), -
| ea
%%ny M vta. R tH Ditenyi%my FHio] 8-8Lbybyr #Fn-@0Fs,

9+dtkybure@-aryl, CO;H, SOsH or alkyl, where  the

;??%#1 Haches, g%ro&h oﬁ%/f a%ylf’}f p)ériif%oe&%’n% b;lﬁy rgéinn-o%c-ur

I ourea hy

_ !lﬂ(.i_afifiiEt PEss bl - MsﬁrtplwnybfﬁyrtUQ[ 24 Bel py raziload-kyl,
| Hé&é%%??ﬂ I ﬁr)ytﬁgs nap%t%r?a%yZ )]/:Iaglﬁa&d[Za%d where -

B %.Jz%sel B9 HiRA edtaye - than once "may take place
i {Bef 4-omet hmﬂl@hemﬂ )®Y 1 icHo[ 2h8- de azitBnb- Vihdrd- (taran

same or with different substituents.

3. Pyrido[2,3—b]pyrazine derivatives of the general

Eormuia I accordihg'to Claims 1 and 2, characterlzed in

that the alkyl rédical'may be methyl},ethyl n- propyl.

7 2—pr0pyl “n-butyl, séc~butyl, tert-butyl, - n-pentyl,
- iso- pentyl neo- pentyl n-hexyl, '2-hexyl - n- octyl

ethylenyl  (v1nyl), ethynyl, propenyl (- CHQCH—CHZ, -

' C'H=_CH_-—"CH3,‘ -C (=CH,) -CH3) , propynyl (~CHp-C=CH, ~C=C-CHa) , -

butényl,,butynyl, pentenyl, pentanlf‘hexenyl, hexynvyl,

. _‘heptenyl, heptynyl,'octenyl and octynyl.
30 R | |
L 4. Pyrido[2,3- -blpyrazine derivatives of the general

'Formula I accordlng to Claims 1 and 2, characterized in-

that the. heterocyclyl radlcal may be tetrahydrofuryl

Vtetrahydropyranyl : pyrrolldlnyl ,plperldlnyl,

plpera21nyl -and morphollnyl

5. Pyrido[2,3—b]pyrazine derivatives of -thé geﬁeral

Formula I according to Claims 1 and 2; éharacterizedﬁinf
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1- (3-napht hal en- 2-yl pyri do[ 2, 3- b] pyrazi n-6-yl ) - 3- (4-

ni trophenyl)thiourea 5

1-[ 3- (4- met hoxyphenyl ) pyri do[ 2, 3-b] pyrazi n-6-yl]-3-(4-.
n|trophenyl)th|ourea 1-

tert-butyl -3-(3-phenyl pyri dsgd 2, 3- b] pyrazin-6

yl )t hi ourea

1-cycl opropyl - 3- ( 3- phenylpyrido[2 3-b] pyrazin-6- 10

9t hither eetercaryl radical may be pyrrolyl, fur 1,

BN BABEE DL S e g v s

medﬁ$¢lm¢ophemmﬁﬂd3n&3,phengYpymldDﬁﬁlB b]mwuadazu&yl

A hiprb: 3-9piFelin

PR op ea 15 phip X
n%s henylpyrldo > a ! ra2|n é‘ﬁFSSQ'p tolﬁqﬂﬁﬁglyl
k.

t HyA P b irar3- ShemRelAngd,

‘quiﬁhibi&ﬁ&lﬁiléhﬁbé@&l?ﬁ*i phenazinyl, henoth1a21nyl -
= {ﬁqnnrﬁholln 4-yl et hyl)-3-(3- phenylpyrldo[ ,
PPyt HA hi6-yl )urea 20 9. Use of the

pyri dof[ 2, 3- b]pyra2|ne derivatives of the genera

t f daij R
Frer ol i SEEOI A I8y ARk aR b T S 1%s oo Blge *Bompounds
e dFexmeha s If @lCCLOIIeimgeanmIﬂ;amis nal tgnént chas@oderd zed -

lﬂﬁ ﬂ&atf&ﬁ%ti@ﬁ 8y tal %aglﬁ] E)Sh%'u%s %rét‘ﬁatl'n‘é%%ta%

general Formula | accor

- 3d asOITQr?é?JabeLﬁcFJ@EactQR/eﬂ f@<93‘11e2iﬁtslcffbr 9 odihsi n@cldlcr. '

FRaamnt svifrer ﬁh@rt;aﬁ@t:weéﬁdofoxdja?rercdebaseesedam the
3 ‘p hoI al .cell roI| ations. 11. Use of the S
éﬁ %EW?%iF%% EE@? ives of the general

‘Fornula I accordlng_to any of Cainms 1 to 8 and 10 as'

her 4 1 J for produ0|n -
P;rredl C ndtlcg oogr_ I%(ﬁpey %ng? rgitt O i & e s glﬁt& general
E%@wéhhslsaQQﬂﬁQkﬁgsthﬁﬂéﬂmésdletgsﬁshanhmgrahoébast'

e t hes é%rlc 58arBén Useof the the form. of ' their

2yr |d%£ prra2|ne derivatives of .
cema es, the form of the pure enantiomers and/or_

_ diastereomers or in the form of mixtures of these

enantlomers and/or dlastereomers or in the form of the

tautomers

- 8. PyrldO[Z 3 b]pyra21ne derlvatlves of the generalr*
Formula I accordlng to Clalms 1 to 7 espec1ally one . of .
the- follow;ng compounds: ' '

1-allyl-3- (3—phenylpyrido[2‘3 -blpyrazin-6- yl)thiourea

1-allyl-3- (3- naphthalen 2-ylpyrido([2, 3~ b]pyra21n 6—-

yl)thlourea

1l-allyl-3-[3- (4—methoxyphenyl)pyr1do[2 3- b]pyra21n 6—
" -yllthiourea

1- allyl -3-[3- (4 hydroxyphenyl)pyrldo[z 3- b]pyra21n -6~

'yl]thlourea hydrochloride

1-(2- methylallyl)—3 (3 phenylpyrldo[2 3-b]; yrazin—GF',“-;c

3l‘yl)thlourea

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

 b]pyraz1n—6~y1)th1ourea
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*_the general Fornmula | according to any of Clains 1 to
8 as therapeutic active ingredients for producing

medi canents for the treatnent of tunours in humans and

.5 in mamuals. 13. Use of the pyrido[2, 3-b]pyrazine

derivatives of the generalgfarnula | according to any
of Clains 1 to 8 as therapeutic active ingredients
for producing 10 nedi canents for the nodul ati on of

nlgy+(ecm@ﬂh@gypméﬁyl Sy 80ab [2] A5UPeEh on PEOFESSES(2-
ﬁ% £aigﬁ 9% |nfluenC|ng the activity of tyrosine
e LKl C_LPYR&% ¢ hr eoni ne ki nases. 15 14. Use of

.1hé3ﬁWaPUbbélénb$pylpgrneo@ErthlpyESZDﬂ 6+ k) genetal
§?£9§%ﬁe%¥f?99 g pg,to any of dainms 1 to 8 and 13 as

c actrve |ngred|ents f or producing
helPcafenethesyrhdeyhbdyt add bR, 3fbhpydareet edytht3ul &r

ﬁigfgbhéﬁﬁpggygghggaprocesses in particular for 20
nfl uencing_t he act|V|t¥ of ki nases such as.c-Raf, B-
P

haFerR@Rutr%ximméraheny Brigefl R3-PKBYEREIN-@=Ki t, C

'ﬁbjth£§£f$aand KDR. 15. Medi cament for use in. the

reat nt of - 25 di e risipg at
iéﬁ%? 8%5083%g€uﬁg ﬁg ?Hipyﬁéag gr F% ﬂﬁF Z}%akcor di ng
yb)thacused to 8, preferably together wth

BRI O30 0 DDA HREBYRL S 2 A2 LR R PHO P T B IS e

1rb®@ﬁﬁht30f3d@h©nﬁépsrlﬁa£éd30h]parhskngﬁtal)bbi¢urea

N Pﬁ@thfuékbﬁﬂémyﬁfﬂﬁi'§LBEen9§p&§§§B ong_ qupegﬂﬁnoé-

15

. ekeyprehpsé-yl)urea
- 20
| 2. Use of the pyrido(z, 3-b]pyrazine derivatives of

gener al according to alns
Bt LEREQRF§2t oget her with conventional pharmaceutica

 Ta(B+ehenalPy o1 ddi 2 YBAb$pOFaz Bh- etyey BxpL@bﬁﬁlﬁreé7

N EACEAT o 8L LS E B SRERhY EBh AR 2p L dTBERRy Py rido-

. ConpoohdyB9zinf6+pk) geeeral Fornula | according to
| |
;Ej?tnﬁo} 81§ 4Dgf£EB?PBY3g? bﬂgFH$%% 169p¥eaLi tiona

pharnace ca reie t

'the general Formula I accordlng to any of Claims 1.to 8
'_aS' therapeutic active  ingredients for producing
R medicaments for the_tféatment_Of_malignant disorders.
o ) - : :
o “10. Use of the pyr1do[2 3~ b]pyra21ne derivatives of

the general Formula I accordlng to any of Claims 1 to 8

as therapeutic - actlve 1ngred1ents - for producing
.medicaments for the treatment . of disorders based on
pathological cell-proliferations. '

i 11. Use of the pyr1do[2 3- b]pyraZLne ‘derivatives of

l. the general Formula I- accordlng to any of Claims 1 to 8

o f and 10 as therapeutic actlve 1ngred1ents for producing
35

- restenosis, psoriasis, arteriosclerosis and cirrhosis

medlcaments for the treatment of disorders such as

: of‘thé‘liver,
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5 18. Medicanent for use in the nodul ati on of

m sdi rected cellular signal transduction processes, in
particular for influencing the. activity of tyrosine
ki nases and serine/threoni ne ki nases conpri sing at

| east one compound of the. ggneral Formula | according
10 to dainms 1 to 8,: preferably together with
conventi onal pharnaceutlcal carriers and/or diluents

Z. othes &BCltﬂiefn%)ﬁrlélgml\@db?@ Ekiﬁerpiéﬁ%&%d ngrof
re.conpounds o eneral Fornmul a-1__accor di \
qg aﬁ?n%? glgPﬁ@uiat 8°FRIIABEI tPoAMWo OLofd@AToralte 8
physitdeagimalt e t olaertdived exgredeahss agﬂ@tlve&damtlng.
a_ne

20. f
e € 0 T80 e v T A ar Gt EPTSRES| At A 2

o mmmmabyrldo[Z 3- blpyra2|ne derivative's of the

general Formula | according to. any of Clains 1 to 8
are processed to pharmaceutical preparations. or

EonveVeed 9t e pPhisidpédt Prhl Pyrasabee doriwakites of

GoaVeahé ARl FdomiNar MEeUbEaahgCaLN eRS ANH%ins 1 to 8

di 'uents or other excipients.
as. t erapeutih active gngredlents for producing

medicaments for the modulation of misdirected cellular

. signal transduction processes, especially for

influencing the activity' of tyrosine kinases and
serine/threonine kinases. ' '

14. Use of the pyrido[2,3-blpyrazine derivatives' of
_the general Formula I according to any of Claims 1 to 8

~and 13 as therapeutic active ingredients for producing

medicaments for the'modulation of misdirected cellular

signal transduction processes, in’ particular for

influencing the activity of kinases such as.c—Raf, B- .
' Raf, Mek, PDGFRbeta, Flt-3, IGFIR, PKB/Aktl, c-Kit, c-

Abl, FGFR1 and KDR.

15.. Medlcament for use in-the treatment of mallgnant

"disorders, comprising at least one compound of the

'general Formula. I accordlng to Clalms -1 to—_8;

preferably. together with conventlonal pharmaceutlcal_

' carriers and/or dlluents or other ex01p1entsf

16. Medicament for use in the . treatment of disorders

‘based on pathologlcal cell . prollferatlons, comprising

at least one compound of - the general Formula I

accordlng to Claims 1 to 8, preferabiy together with

conventional pharmaceutlcal carriers. and/or dlluents or

other exc1p1ents

Ay Medlcament for use in the treatment of tumours 1n'

rhumans and 1n mammals,'comprlslng at least one compound,
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of the general Formula I according to Claims 1 to 8,
preferably together with - conventional pharmaceutical

carriers and/or diluents or other excipients.

18. Medicament for use in the modulatlon of

mlsdlrected cellular signal transductlon processes, in

'partlcular for influencing the act1v1ty of tyrosine

kinases and serine/threonine : kinases comprising at
least one compound of the genefal Formula I according
to Claims 1 to 8, preferably together with conventional
pharmaceutical carriers and/or diluents or other
excipients.

19. Medlcament comprising one or more compounds of the

.general Formula I according to any of Claims 1 to 8 in

addltlon 'to conventlonal physiologically toletrated
excipients, additives and carriers. i

20. - Process for produ01ng a medicament according to

'Clalm 19, characterized in that one or more pyridof2, 3-
fb]pyra21ne derivatives of the general Formula I

according to. any of Clalms 1 to 8 are processed to
pharmaceutlcal preparatlons or converted into a

. therapeutically usable" form . with conventional
' pharmaéeutiqal,' carrlers - and/or diluents or other

" excipients. -



