R . Novel
-pyrldopyra2|nes and use thereof as k|nase WO
.2004/ 104002 PCT/ EP2004/ 005379 inhibitors 6 10 cel
'prollferatlon such as, for exanple, restenosis,

pﬂ@rQ@@M$loaber'OSCIerOS'S and C'rrhOSPﬁT/E@§00E9@05379
liver. - pyrido[ 2, 3-b] pyrazi ne type t he preparation and

| ~use thereof as nedicanments, in particular for .the

treatment of nalignant and other disorders based on
pat holteyefalpyridopyveaines madause therepfsas kinase

- /inhibitors of the- Actlva{ﬁﬂ{bféoﬁgoteln klnases_ls a

-central. event in cellular signal transduction

processes. Aberrant kinase activation is observed in
V&hleOUS.nBéhBQbﬁgl galacéat eso WpnAed ediniiiiRidisdPn o fOf the

such., % ti.t |velg active - 15 - ki.nases |s therefege
aPYEhER b

ntaP PRERAHREL i EYREm Yo° THRT

othamebeles medgeaaeatby ol Paatrddullay eb&ramelﬁﬂastmentl
rsal hani sm.f,or.

R R e b Ieh s Palen Chs Paglogical
o exadpl @rcrﬂstﬁﬂmiimrpr oseslesgs,cefér gegamhleceldestenosis,
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- ?g?%‘f%'s&s , TQ‘EtEkEﬁéSl?fBEEE ”affﬁ”&h‘rhésﬁs&@”@ﬁ%' fiver,._

prot e n phosphorylation ese enzynes cafalyse

transfer of phosphate to specific substrate proteins.

Bﬁ&@dveﬁlbhe @ﬂbekb@teensmég@étr,s the deritases avént in
"dIVig ﬂ m& mai n cl asses, the %%ﬁ95|ne klnasgil
afR§- érsévlgﬁ‘ t hFBBROHE tRCRa S CES nase .

: tycciwaelbnnasexMEHrw&m rytﬂataeﬁBCpbym@&b@ecandstates
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macatton Gebl difierent)ation, MRRANe LHQASRO Lo

erine/ threéeoni ne I nases are | ortant pr

_'_cémharsas QSghherefensd@cfuodamen’eaéxphesep@mtm 30m. - _
_ d?ﬂéa%%wsﬁ%d%&lhﬁg%ﬁ Qﬁ?t + efﬁéy§sa%éd@@%&ﬁ§nhﬂ%¥lated

i-n di sorders_based on pathol ogl cal
pr’I i PEERRFRhsUlaTheddnadd uddd nF@Prﬁﬁﬁﬁtﬁet%bdmlé’ersal

dimeehdah sm &lo%Ofcﬂﬁftrcﬂflltdtf—‘ COPNGES | ¥elliigare edRALel such

Bﬁtgﬁaﬁc - rr%rétesasreds,b%rgl n. %%% %es cell

migration, cell dlfferentlation,-membrane transport and

. apoptosis. The'kinase'protein_family is responsible'fbr

protein phosphorylation. These = enzymes catalyse

transfer of phosphate to:. specific substrate proteins.

- Based on the substrate specificity, the .kinasesﬁ are

'd1v1ded into two main classes, the tyrosine kinases and
the ' serlne/threonlne kinases. Both the receptor
tyrosine kinases and . the cyteplasmic tyrosine and-

serine/threonine kinases are important proteins in

- ¢céllular signal transduction. - Overexpre551on or

degradation of these protelns plays an important part

- in disorders based on pathological cell proliferations.

'_j These include inter alia metabolic disorders, disorder
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,:of the connective tissue and of the blood vessels, and

malignant and benign oncoses. In tumour initiation and
development_they frequently occur as oncogens, i.e. as
aberrant, constitutively active ‘kinase proteins The
consequences of this excessive kinase actlvatlon are,

for example,,uncontrolled cell growth and reduced cell_



35 devel oprent. they frequently occur as oncogens, i.e:
-as aberrant, constitutively active Kinase proteins.

The consequences of this excessive kinase activation-

are, .for exanple, uncontrolled cell growth and
reduced cell death. Sti nul at pon. of tunour-i nduced

~growth factors nmay ‘also be. the cause of =~ '
'O\d@hfﬁ:hl mﬂt@ﬁu@ﬁt@f}nkbﬁa&%&ou@@\iﬂldgﬁgﬁn@r@fdthﬁl E&&Qors may

N S

.'fn@eablo@mﬁpmunwf\MﬁxﬂagﬂeaSmMibﬁﬁ@ras ishlhhémeﬁoref of

Syshsansut uiuely aot e ki nases, oespetlally. W cesses

r05|ne i nases - an
tyn§QUﬁecaddbyPynnaaps 3- b]pyra2|ne derlvatlves

“subsituted in position.6 -are widely. used as

| ~pharnaco|@%|cally active 15 conpounds and .as synthons

i Ahghanwe
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dPncals dheredorg. directer etamMsnerathag novel
_.aﬁbﬁ buh@s 9N HTERI £ﬁ§c@d¥¥éﬂﬂg|g@[zlﬁhlplﬁafgzhﬂgssuch3
: 1.C

ve.in_positi,on. inter alia al k¥£ gryl- and _
_ ¥rpBEndeSEREor
| nyeodédet oklimaseed bod 2@henDduyitatd atshe of ungirosinef and -

PP EAF P ESPb I8 oh PR Bp - el or e et "domer oo am de-

-and. acryl ani de- substituted pyrido[ 2, 3- b] pyrazi nes.
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ggﬂdél[§OSQBTngszEﬁ%ba”a&@fl@é%l@és addidijanalyted in
stituents and can be used | stone deacetylase
|ﬁﬁﬁBtFQFSGf@Fqlﬂ#q¢@bt%%ﬁ@ 8f ﬁh@gﬁ@@p@og@paﬁém‘actlve

pbainpbahatsl Qnd Ad ugyﬂ%o@slbhhc Ia%a(:@uti@ml ebhelrrls.try

Srabes SogR o 100 SO ISR ORI i

o caybadat 2, §Hb$pytazédepymkd@:[hZ Ba*bé p)ilnazpdsnﬂtlon 6 inter

20

dgfiyative AiFa”“t ur %S{iur't%&eé délfo"s!t%,fscq.{jced

nor ObVIOUS He syﬁt €sis o her- derd v |ve
6cerhymatesr bahese- sbgciungtseda sy rinfodaded b]:pybazm@@d to-

'ﬁodulate the functlon of serlnefthreonlne proteln

klnases

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

coal. describes amide- and acrylamlde substltuted
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_pyrldo[2 3-blpyrazines which also contain carbamates as

additional substituents and can - be 'used as hlstone-

'-deacetylase 1nh1b1tors for the treatment of disorders

"of_cell p:ollferatlon.

A further publication (C.-Temple; Jr;; J. Med. Chen.
1990, 3044~3050) describes in one example the-Synthesis

"df' a  6- ethyl carbamate~ substltuted pyrido{2, 3-
blpyrazine derlvatlve “An ant;tumour effect is neither

disclosed nor-obv1ous

The synthesis of further' dér1Vat1ves of 6-ethyl
_carbamate-substituted pyrido[2, 3~ b]pyra21ne : is
described in a publication by R.D. Elliott (J. Org.
Chem. 1968, 2393-2397). A biological effect of these
compounds is neither described nor obvious. '

The publication by C. Temple, Jr.,IJ. Med. Chem. 1968,
1216-1218 describes the'synthesis and investigation of



.35, descrlbed in.a publlcatlon by R D. Elliott- (J.

¢ Org. Chem 1968, 2393-2397). A biological effect of:

these <conpounds is neither described nor obvious. The —

publication by C Tenple, Jr., J. Med. Chem 1968,

- 1216-1218 describes the syn1h§313 and |nvest|gat|on of.f

al . 6-ethyl carbamat e- substituted.

pyg-iedtoly23-dlmurazidasag G 2d RRLARI [, 3am>t]wa4a@rm®s as. '

'3agv$ts Ag anti tunour, effect is. nelther di scl-osed nor

5 tPEEPYT i o 22BEbFBYPEEi RETECT 15'_}:
serdighe ikl oaee. nsubsbiviigied in, position 6 for .
exanpl e.” by urea, It has now been found surpr|5|ngly,

that novel compounds from the pyrido[ 2, 3 b] pyrazi ne o
'Sé¢IE$aﬁ tiew pablehogifoahdgel lsuppolisiegdyi,onshat novel -

: t o r I o
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ar&e sarbableutedr irpr mtﬁ-@nneﬁl cmenegagpde Py urea,

o pantieedr,, flinidihe ot ' 8Rt ABRE af:oﬂﬁls,' Q‘.‘E%ntsﬁ%ble for
‘ot her, di.sorders. based on general “Formul a “neani ng
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8as©eatons tBo (um@emmmmbskmtﬂnedtabnsubdestnibdsarydqvel
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-Nﬂﬁn@yéﬂogpxwulaNﬂ-heterocyclyI NHaryl., NH-hetero-

aryl ,. "NH al kyl --cyel oal kyl , NH-aIkyI heterocyclyl

A

- NHal kyl -aryl, NHal kyl - het eroany! , Rt al kyl -
NH-al kyl - OH, N(al kyl) 2, tﬁff%ffzfa yl,  NHC (C»
L o - ' z o
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Rs‘N

_ -- N~ R1

in which the substituents RI1-R3 Ehave  thér folloWing
meaningf ' ' ' S S

Rl and R2 may be independently of one another:
(i}  hydrogen
(ii) hydroxyl

{iii) alkyl, where the alkyl radical is saturated and
may consist of 1 to 8 C atoms, '

{iw) ﬁnsubstitUted or substituted aryl;.where the aryl
' radical may have one or more identical or
different F, Cl, Br, I, CF3, CN, NH,, NH-alkyl, NH-

" cycloalkyl, NH—heterocyclyl, NH—aryl,. NH~hetero-
aryl, NH-alkyl-cycloalkyl, NH—alkyl-hetefocyclyl,
NH—alkyl~aryl, NH-alkyl-hetercaryl, NH-alkyl-NH;,




heterbcyely_l-, 0-al kyl-aryl, O0-alkyl - heteroaryl 0 .

aryl, O-heteroaryl, O-alkyl- cycl oal kyl, O al kyI oH,
OCF3, -0-al kyl, . 0-cycl oal kyl, 0-het erocycl yl, Co
het eroaryl, N2, SH, S-al kyI S— aryl.,  S-het eroaryl

NHC (0) -heteroaryl. NHS02-aljkyl, NHSCR--aryl, NHSOZ )

+ cycloal kyl NHC(O) - heterocyclyl NHC( O-aryl, al kyl -

OC( 0) - ek 1, QO cycthalllf{?h O)NH(E‘?(B So%E Y1 NHC(O)—
oC(0)-aryl, 0).- het er oar C02- aI I -heteroaryl '
C(0) - N C Ly al kyNHCrﬁéﬁ eP%E%‘P‘;rYC icbe ar JWHC (0) “aryl,

- C02- het[\maxar HhetE@daahhyl :NHSC)/szQ&lyKW ,NHSO,-aryl, NHSO,- R

-C02- al het er

2 al al
0S02- a y$%%0a§ ﬁg&%w é{x%» §YEéteroaryl
heteroamfl Ocmazm EDRy A} k@+c;y@é?a]:?ypl,oab+dyétemd]5jlc o-

53 bt ol BEeearsk o e RS YL g A -

a0 NHheatlelmc—yh?éty‘énod%rc&lly}dyl-@@(?)lml-l-%'aldwylaﬁwteroaryl o- -

Caryl ;. Hie ter Q@) NH-ad é@’)' cgy&lc%allé@i' - 0C(0) -

._io
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‘. S02- ar§| 2NH2 s aI k?/l $02NH-

" hetero

erewasdzo QF k9] ~30Pbe ardd @H&ﬂteroaryl L 080,-
cycl oalzky1  hetger,oayehy! os@g-ydewromﬁr @y -aryl, C(0)-

Z}JSISt i %& nts, rld tEgg}?\I k§ zoﬁﬁgyial ké%z cl}% er q%ﬁ' yl €0z~

-'_:al Igyl mnetterx@qxdlwll,, attyHaranlyl a@g-mwoam,eroaﬁdlkyl—
BRI A s I i e e e e S e

het ero&%fal&mlchetﬁnyam&e oneCéP) miie i derﬂ?[Qm‘Hfiﬂkyl

di f tqegfty-oyFoa 1, ! - 6?NH%thBcKI&b§| kylg (0)NH-
het er o&&yL, NC(Q) N&ﬂr}’leﬁfﬁrmﬂwm CHP)yR-a el reycloalkyl,

. cycl oaldqy)I)NHNIdCI(]@EJBl%&:%ﬁ:@@:#@RyH NHC( O)C&DWH—aNkﬂ aryl,

ot o1 oo it KlRReE R hev 1 o @f@?ﬂ@}cw 88,-alkyl,

- 0--al kpo-&xytycl sadNel, , spzmﬂ;dlkﬂpetmzuﬁr-wcyl SO,NH~

heteroaryl SO3H, S0z0-alkyl, S0z0-aryl, elkyl,
- cycloalkyl, .' heterocyelyl, Caryl | or heteroaryl
substituents, and the_ alkyl, cycloalkyl,
heterocyclyl, aryl, ' heteroaryl, elkyl—cycloalkyl;
alkyl- heterocyclyl : 'alkyl -arvyl | and alkyl-
heteroaryl substltuents may in- turn themselves be
= subst;tuted '

(v)} unsubstitutedforfsﬁbstituted heteroaryl, where the
heterocaryl radical may7haVe_one or more identical

 or different F, Cl, Br, I,_"”CE‘;_{, CN, NH,, NH-alkyl,
_NH—cycloalkyl, ‘NH”heterocyclyl, NH—aryl, NH-
heteroaryl,  N(alkyl),,  NHC(O)-alkyl,  NHC(O)-
eycloalkyl, 'NHC(O)—heterocyelyl} " NHC(O)-aryl,
NHC (Q) ~heteroaryl, _NHSOz—alkyl,_ NHSOz-aryl, 'NHSOZ—
heteroaryl, NOQ, SH, S—alkyl; ‘S—aryl,'-QH, OCF5,
_O~alky1, O~cycldalkyl, O-aryl, O-heteroaryl,

~ 0C(0)-alkyl, 0OC(0O)-cycloalkyl, OC(Q}-heterocyclyl,
.0C{(0) -aryl, .'OC(O)~heteroaryl, OSOz—alkyl, :0802~-
cycloalkyl,‘OSOz—arYI, 080z-heterocaryl, C(0)-alkyl,



00 -alkyl, OO -cycloal kyl, OXO)-heterocyclyl, oc

(0) -aryl, OC (0) -heteroaryl, (0S02-al kyI 0S02-

cycl oal kyl , 0S02-aryl, 0OS02- het er oaryl, C(O) al kyl ,

(0) -aryl, CO2H, CO2-al kyl, CO2-cycl oaI kyl .-, . C02

.+ heterocyclyl, C02-aryl, "OO'Z heteroaryl, C(O) NH27

C(0) NHal kyl ,  C(©) NH-cycl oal kyI c(O NH- het er.o

 cyelylc @0 181 Yo, & O Kghoar {83101, .co - |
o £ SR e ]}/I 2|\H023ur§:/§C By T
r eyd zogppﬁpoaryl ¢ (0)- NHz,r.

5020- alh&ﬂer%dféygmyl COaT%g/Y

~het er ocy@)WH-=akyll, or beberpacyk1sabeyi} ue. m(ccs)mancétero— o
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al kyl rcadi) (I\Hlalﬂ@y. Yaave SIFt@H@F m@gNlHdaﬂ.ﬂcydal OSOZNH aryl,

S;/E:If ggl%{g{?ﬁ N&Oﬁeter o-%y’cl yT Ozcﬁ& ziﬂyl mﬁﬁgle oarya}lkyl' ..: :

NH- al kylet@rqﬂcqumlal leyry-l- hret ekredzamgqaryﬂ\l S(met)uezlts\dH@nd

(0) -al _
heteroctgﬁg yIa’\i (0) argaqqg}%yo heteroary " aoérl

al kyl . ASEEARFON o AUAHE L NSO dhgY . 15 NESED- themselves be'- '-

het er O@u\fjst,lhﬂ%,edSH S-al kyl , . S-cycl oal kyI _
S-heterocyclyl, S-aryl,S het eroaryl, O—I OCFS:,

- 0-al kyl, O- cycloalkyl O heterocyclyl O-aryl;

OR:‘Semaryoaieyl , ~0-al kyl - cycl oal kyl, 0- aI kyl --aryl
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O -alkyl heteroaryl, OC(O-alkyl, OZ(O) -cycl oal kyI

oC(O) - heterocyclyl OoC(0)-aryl,. OO - heteroaryl
0S02- alHG/IY,) NEG®S- cywhers kyl 1@8@2. ‘aPylandosB2- and - R5 are -

hetero@@depe@(ﬂ@h‘tﬁlykwf oBOhnBtyky ORH, CD2-al kyl,
.-35 C02-cycl oal kyl'; C02-heterocyclyl, C02-aryl; c02- .

het er oaryl, 02-al kyI cycl oal kyl , c02- -al kyl - het ero-
cyalhyl hy&}%g@lnkyl aryl, C02-al kyI heteroaryl, - C (0)
-NH2, - C(O) NHal kyl , C(O) NH-cycIoaIkyI C(O)NH : S
substi t ut ed. -C(Y) NR4R5 where Y is 0O, i ndependently

. .-of one another (ii) unsubstituted or substi tut ed '
o aliiyl), unisebs ttiftatedet @mocwul:}atltm(t@d\ll—kaa]rlw where the
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C(O)N H%qroﬂdical may have one .or more 1dent:|.cal or:
different F, Cl Br, I, CFs, CN NHz, NH alkyl NH- -
cyclbalkyl‘, NH- heterocyclyl - NH-aryl, : NH-—’
rheteroafyl, NH- alkyl aryl - NH- alkyl heteroaryl
N(alkyl)z,'NHC(O)—alkyl, NHC (0) ~cycloalkyl, NHC(O)*
heterbcyclyl_,. _ .NI-II-C(O) ?aryl, '_NHC(O)-—heteroaryl,r
NHSOz-alkyl, NHSO,-cycloalkyl, NHSO,~aryl, NHSO.-
heteroaryl,' NO,, -~ SH, S-alkyl, - chycloalky“l,
.S-_—hete‘rocyclyl 'S—ary1 'S—helteroar'yl,' . OH, OCF3,
O-alkyl, 0- cycloalkyl : O—heter.ocycly‘l' O—aryl
O heteroaryl O-alkyl- cycloalkyl O -alkyl- aryl,
'_O-alkyl—heteroaryl ‘0C(0 ) -alkyl, OC(0} cycloalkyl
0C (0) ~heterocyclyl, OC(0)-aryl, OC(0)-heteroaryl,
OSOz-al'kyl', OSOZ—CYCloalkyl, : .OSOZ-—a.ryl', - 0S0,-
heteroaryl, C(O')'—alkyl, C{0)-aryl, CO.H, :C02—alkyl,'
COz-cycloalkyl, -CO;—heteroCyclyl, COp—aryl,  COz— .

e hetercaryl, CO,-alkyl-cycloalkyl, -COzualkyl—heter’d-'
cyclyl, COz-alkyl-aryl, COz—alkyl—_het_eroa.ryl,
C(0)-NHz, C(O)NH-alkyl, C(0)NH-cycloalkyl, C(O)NH~.



C(O) NH- al kyl - cyc.l oal kyl , C(O) NH al kyl - het er o- CycI:yI ,

C(0) NHal kyl -aryl,. C(0.)NH al kyl .- ‘heteroaryl,
C(O N(cal kyl)2, C (0) N (cycl oal kyl) 2, C (O) N
“(aryl) 2, C(O N (heteroaryl) 2, SOaI kyl, SO aryl,

S02- al kyI S02-aryl, S02NH2, GSOBH al kyl, cycl oal’ kyI

._heterocyclyl . aryl 'or heteroaryl substltuents (|||)

= _'UhSUbSMettlét&@é/@[Lyil,let|t@@?ﬂHCé’ﬁx}Pa' kylg oMmmlettféefoaryl

cycl oaléﬁél E{a

di ffer &t B o

mﬁ hleLeTWﬂW| yI HNHl{ﬁmlNmetmhyl . C(O)NH-alkyl-
Al Kl Mt ol Kloheterpal Nelan2 ?“%*%?’i o

ne or m)rel ent.i.cal  or '
E CY?él iéygNH- al kylS )N&L‘a}dﬁy NGRS T

NHC(O)Cdlole aNMCQ@ h@t(@r)ﬂdhylteromblswz,al kﬁo alkyl - S0-

o - NHS02- oal {R\kﬁ)z a tero
o 0-al kyl, w ISI oa"fl é%et e ocycl yI %éﬁ %kyl

. 0- hetercdérl?la kylal kyheéwwwlyb al I@%flhet‘é¥oar1'3ﬁteroaryl
OO - ahuepl i tQ0Ek, cycl oal kyl, OC(0) -heterocychyl,
(O -aryl, OC(0) het er oaryl 0S02-al kyl, _

- 0802- cycl oal kyl, OS02-aryl, 0802- heteroaryl COZH
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i C(O)NH- eter

“Q02-al kyl, C02- cycloalkyl - Q02- het erocycl yl, ' |
jCQZlanyMnsGBEtheueedarpk QﬁﬁbtﬂﬁutéﬂﬂlcjﬁIDd%kp&yW where

S N eakct oalckn GO NICNSES! OBKG) Ve Bl O 20H + more

al k

'- 'C(0) NHigerglichat erodiyiferett OF N @llkyB)-'Z Tal Ki, dtH-zadyl,

substlmeeyéloéﬁkwv) URGUBSHILWL9E 195 | SubstH tytAad - |

”heterocyc I, whefe  the_heterocyCly rad|cal may “hav

- one or %Féoa{fé{éntl cHH-aikyiraeyent A3l yl}eteroaryl

15

0-aryl x (Mikyah kyl yadtb peyl kyB) MC(@)'JW}l’cma/ik},ﬂI, ad (0

o Sf“%ﬁiﬁswsigﬁ? URRTE] Later, o S LT

" identi. VEBOpralkiyl f erl@h$0£cy@],oa8ﬂ<,yll,, QE30,EAr yNH2, NHSO2~
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NH-al kyl, I 0al kylyy NH hets lyl,
het er oar Q‘E‘é al k{l - cydl oal kyl, e 4l kyl - hetﬂZ}?é’iOal'\ﬂ:l

O- eterocycly O-aryl, O heteroaryl O-alkyl-
- aryl, o- alkyl- heteroaryl : OC(O)—alkyl, OC(O)- _
'cyéloalkyl, OC (0 )~heterocyclyl,_OC(O)—aryl,'OC(O)—'
fheteroaryl,'08024alkyl, 080;-cycloalkyl, 0OSO;-aryl,
:QSOtheteroaryl}'ICOﬂL' Cog—aikyl, COz—cycloalkyl,
"COz—héterocyclyl, COs= afyl CO;~heteroaryl, C(0)-

NH,, C(O)NH-aryl, . C(O)NH cycloalkyl, C(O)NH-
‘ 'heteroCyclyl, (O)NH aryl,_ C(O)NH heteroaryl,
'-'C(O)NH alkyl'aryl - C(O)YNH- alkyl heteroaryl

'1C(O)N(alkyl)2, alkyl or aryl substltuents,

(iv)*unsubstituted or . substituted heterocyclyl, where
' the hete;ocyclyl' radical may have one or more
& identical or ;different .OH,' O-alkyl, O-aryl, NH-

: ._alle, NH-aryl,- -alkyl, ‘ alkyl-aryl or aryl

'substituents,

{v) unsubstituted or substituted aryl, where the aryl
~ radical may  have one or more identical or
different F, Cl, Br, I, CFs;, CN, NH;, NH-alkyl,
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: g?eon f&é?é&?‘g# @ﬁ cal maylé}::z;levrect(j%{ncel1\‘;[3‘5Z m@g} derltl caé 2_-_

cyclyl, NH al-kyl aryl NH- al kyl - het eroaryl, NH

~al kyl -NH2r NH- al kyl - C]—| N (al kyl) -2, NHC(O) al kyI

-~ - NHC(O) - cycl oal kyl, NHC(O) het erocyclyl, NHC( O aryI
-~ NHC(0) - heteroaryl , NHS02- al kyl , .. NHS02- ar ylI ,

NHSO02- het er oaryl,, NOZ, SH, _S7akaI S-cyel oal kyl .
S-heterocyclyl,. S-aryl, S-heteroar yl, OH, OCF3, .
0- al kyhH- Qy@y@bgakkyl &Hhﬁbeé@@&ybyyl 0-amubary®, NH-

. O het kyl - het :¢f:f' .
ooy heB e opa S W ST R D 3/%13?% Y G ﬂwhetero- o
“OH, OCe®rivlal k;NH, aCD@@G))—aG:thI oaINIﬂyla;Lk@G:e@)atbebalrgl NH-

LS Y aa R Onar Y O O LG of ey 202 Wl -agavt,

al kyl , N@(:copJapyplo@lw;t,-hewlée Byt g £ QO CIG02- al RYAC, 0)-_ :

ersigsn e O peteroaply) G BEKlA, (Hssoraan
cyclyl N 2“%$P?¥O%ﬁylr 802, alSey| - Hreabkphr y15- qxq;palkyl

N2, ceowvde%k; bayatl Obovel oaligter LN 68, ocrs,
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-C02- cycl oal kyl ,- C02- heterocyclyl Co2- aryI

- C02- hetegr XJcﬁQ%lkyl
~alkyl-c¢ CI%aIkyI

OC (0) - heteroc cl l 0C(0 ) ar l
I'kyl het erqeycl yl, Y

al kyl - é@i%owly het er@aranalkylio) ‘Rl’ﬁ@z C@ff(lé)alml

?SOZNH-&EKMLar§@2NﬂﬂﬁﬁyhetéiﬁékyhﬁtEr@apﬁﬂky$03ﬂ(0) —aryl,

‘Soeo- it S, oD e, evcioenen

substi taaeﬁhs;:eﬁ@@fﬁlllezm oabkydu)ﬂ, C CO0)- mbn(emdr)m CCD?.

) R S S, oo

cycl oalalayqyl—@(r@)lml—w&zkyl khétmb@y@ayyl CECPNENHz,  C (O) NH~

- O NHanyh, Oy 1A O) Nt*r@i Wlhé\l.e‘zyécyl'clyl

10

C( O N+ cycl oaI kyI O H-heteroc cl heterocycl y
are C(G\(()yq‘21

|ndepem§ﬁ:ﬂ ,one Ca@mtl\h{i‘—ral uhsitdrdcg@191,  C(0)NH-.

R T

- CN, NHZ, (ONIR¥- adyiqllo,all}dtyll,’b@, cycloal kyl, NH het eCooyB K eyi:yl)z,

N R Rttt NGRS R Y sgemaryy s

15
-= "NHS02
S cycl GalaipRl kYé:het%?B%§%¢y¢YY%;g”3ﬂry hQFerd%ﬁgﬁroaryl.'

(O -C)Sé]zHHrﬂikalNl—CSPwH arlh-bt er §@y1&fliylll<'3twlﬂ)lraryﬁosﬁ '
"NHC(O)«éaﬁbea@E%yl S0 2all kyl sﬁgoge@aﬁwﬁ*kyl, alkyl, -

35 het eroar

OH, "OCE&bstQt&Iem:ls, 0- cycl oal kyl, - 0-heterocyclyl,
~ Oaryl, 0:-heteroaryl, O alkyl- cycl oal kyl ,.

0- al kyI--aryI - O al kyl - heteroaryl, OC(O)--aI kyl , oc

| (Qwiidyclaal kyﬁ @gd( )RS hetegetlyeryl arec( @ycdrqplkal .‘o_r

' 2'0'

.25

- 0O h'%%te%%%%l

are mC(Y)NR6R7 where Y is NH ‘and R6é and R? are
- independently of one another '

(i) hydrogen,

: f(ii) unsubstituted or substltuted ~alkyl, where the

35

" alkyl radical may have one or more identical or .
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NH-hetercaryl, NH-alkyl-aryl, NH alkyl heteroaryl
N(alkyl)g, NHC(O)—alkyl, NHC (0) cycloalkyl, NHC (0) -
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eren . kyl , - O-ar

.'aI kyl . 6hear9iet§a%§ff¢%h3ent%ac¥ﬂ(qavl) erﬁéfubﬁﬁwut%e oror-more_

B substltltaate@ﬁl@wl oﬁ\h@fiﬁfteﬁt%n@ryd)}lfa@—@wkyﬂﬁy @aa/ﬁypneNH- 5

10
o 0-al kyl Hcy:l |1%&rr?§w%roNﬁrﬁ}gif&ﬁé?g%e%ﬂn NH-alkyl-NHz,

or nore |d rent
N1 Ny Nﬁﬁyiycﬁggyiyf’r REhOP R By RIeAes -
NH aryl., NH hetero 10 aryl; NHal kyl - cycl oal kyl',

NH-.al, k | NH-al B
_ Ea nSﬁlg’teroary yoﬁH aqkfisﬁkyq\lﬂ-‘ééé/l\ﬁl—f%}’k ‘l“h?ﬁ ﬁhe aryl S
(al kyl )raz,lcumc (y - -dRyl, ONIeIC (@ -mcely%l oaﬂkytlcmﬂ.-lc or
(O, g& f%@é&ltylF Nt@ (%r-arxyl i NHGR) - hﬁh%@ﬁ{z!' | NH-

NHSOZ HS0Z- ar eteroaryl|

'S-al kylcycéﬂéyléwéal it hetsrﬁ@v@%ﬁ%ymlw alsclarwNH “netero-

S- het e@anyl , N@Elalﬁgf%yc@oaikyi, Qﬂmam-kwterocyclyl

0- het er ocy

. 0- al kyhHaapky100d, kyl N.(hekeddas yl .NHC C2)O~aﬂl]@t3k,yl @HIC (0) - .
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al kyl )
Q05 hesereaamperelehy. oFegr vy SahRGETORRELal K OCFs,

(O -al kyl X0 0 - Cyﬁhegbtyheﬁé%qifteroww -~aryl,

oc( 0) - gly ) - het €r 0
0S02-. C)NcbIICd@I k@htemQZyéblemelerdﬁiW:a aryl, NHSO,-

(O - ahjey! ar Yo, C ( Q- hetgr 02y 1 kyl,
h%ero %Lal k h Coz%%tero% QP]EYL C02- ary , 25y

?:(eg )eralc_alzy-@wd 5 (’\ligfo]a’i & oeﬁI COa-iallekI)ékobgb%?g)a{\l ylg=-aryl,
y cycl aa -
heterocoy CELEY NH ary 1N gté‘!ig(éfllyl 6- -alkyl _

“C(0) NFHmItlewoc:grxcdlydxal kybr aCk@lP«lhlrg[kal %Mbﬂc&:@@t%ﬁyl

2'0‘ _C( O NH, alali)ﬂyla@(ll (% 9 Nksﬂqﬁ/l ocC (O) cycloa_lkyl QC.(O)

heterocyclyl - OC(0) —aryl, OC(O)-—he'teroa_ryl, 0S02—
alkyl 0S0,- cycloalkyl, OSOz—aryl, 0S0,-heteroaryl,
‘C(0)-alkyl, C(O)-aryl, C(O)-hetercaryl, CO.H, COx~
'___alkyl, -COz—cycloalkyl, COz-heterocy_clyl,_ COp-aryl, -
COs-heteroaryl, C'Oz—alkyl—cycloalkyl-,' .'C02~'—alkyl—'
heterdcyclyl, COgéalkyl—éryl, CO;-alkyl-heteroaryl,
C(0)-NHz, C(O)NH-alkyl, C(O)NH~cycloalkyl, C(O)NH~
heterocyclyl, C(O)NH-aryl,  C(O)NH-heteroaryl,
'~ C{O)NH-alkyl-cycloalkyl, - C(O)NH-alkyl~
heterobyclyl, | .C{O)NH~alkyl-aryl, _:C(O)NH.--_al'ky:l_—
heteroaryl, C(O)N{(alkyl),, C(O)N '(cyclroa'lkj{rl) 2,
C(O)N{aryl),, - C(O)N.(heteroaryl)g, 'SO—'alkyl, S0~
aryl, SO,-alkyl, SOs-—aryl, SO,NH;, SO;NH-alkyl,
SO;NH~aryl, SO,NH-heteroaryl, SOsH, SOQO-al_kyl,l
.50,0-aryl, S_OZO~hét'eroaryl, | alkyl, cycloalkyl,
~ heterocyclyl, aryl or heterdaryl sﬁbstituénts,

(v) unsubstituted or substituted heteroaryl, where the _
heteroaryl radical may have one or more  identical



:"35;heteroaryl C (0) N (alkyl) 2,. C (O N (cycloalkyl)
- -2, . C(0) N (aryl) 2, C(O N (heteroaryl) 2, .

SO-al kyl, SO aryl, S02-al kyl, S02-aryl,; SO02NH2i .
SOZNH<aIkyI, _SCENHCaryI, SOZNH—heteroaryI; SQBH,

. S020-al kyl, - S020-aryl, S020iheteroaryl, alkyl,

.- cycl oal kyl , heterocyclyl aryl -or heteroaryl
'._substlkuenﬁsffemsnbsﬂ?tuced OBrSUUStICEieth@tEWNHHQMKyl

onti U/ IOSARL o SRR RAR O ey,

0 0)-

10

) NH-aIRV%*h@E@D@&MW, N+ oot loal il NH+&kk¥ﬁ1hgnﬂ%Qaryl

m Z{ﬁl qg_yg: feﬁﬁ@QOﬁ?l%_r By Ochgo ﬁ]kc!\-!fizkyl, NHC (0)

0 oy chsiegpey<la nor or BEGEPY2TBL af yI NS (o drekgnaaryl,
ac(0) - mmzrﬂ%q ool oakiy] n@ 6L Dethaienomclab,, s,
yis

N50D- RS mﬁkébﬁ hZ'}SC%oiyy SPHEY INHQ T AL kY L,

| . Hﬂgdmefem?sy:clymald%ﬁyl ch)@)e;]rzaltal:wL,r (l)C(O) —alkyl,
0aq, : S
- 0802- aIOE:y( K672 c‘”%‘%?;\" Y3al kyFJ(8 %EQI%&#%Q 719C (g ryls

002- al 1@ (0) Eb2teyoboailky| , CEDR-adiyil, osogsaefce_mmajlkyl,f

.C( O - aldSYJI *—agfg %@Ol J-hqugfgg%gy)c)é(ib)ﬂ alkIyl C(0)-aryl,

-al kyl - cyclo het'er oa

002-al WPJH@%%@?@W: C50:H415 C‘é}z@ﬂkaﬂ-w COz cycloalkyl

- CD2- al ey, —H@t@f@@{/c\z’iylc (@bz

Qo g heterdoxel vl Lok %zc@r ey

0 NHahektyéF-aayyl,, 00403 Ny sk kytesbkyyl, C (O)-NHa, C(O)NH— |
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' ‘8 cC atoms, i.e. Cl 5~ alkanyls, Cz g—alkenyls and

O NH- | | k D)) NH--het | '
& 0) N BtV aal ky )9 RN, 55 gt peroevelyl,
S020- aﬁyp)NEOa@ylheter@éQyNH*h6k9r0arE¥cloaJ&&Q )NH-alkyl-
heterog&ghgglkg&¥| oa:&gh@{ggng &%&o@y@ﬁ%ﬁ?roafdl@ NH-

2, S02 alk{l é SO02NH2, SOZNH— Kyl
SO2NFF 241 B fd éNBaﬁ}MlsbsFﬁroaryl Clo)N(alkyl)e,
- C{O)N(cycloalkyl)s, _ ' C(O)N(EIYl)zr
C(O)N (heteroaryl)z_,_ S.Og—'alkyl, © S0,- aryl, SOpNHz, .

 SONH-alkyl, SO,NH-aryl, SO;NH-heteroaryl, SOsH,
- S0:0-alkyl,  S0,0- aryl, S0,0- heteroaryl,  alkyl,
. cycloalkyl, heterocyclyl aryl ~ or heteroaryl

 substituents

"The' term “alkyl” includes for the purposé of this

invention acyclic saturated.br unsaturated hydrocarbon
radicals 'which. may be branched or 'straight chain and

unsubstituted or mono- - or polysubstituted, hav1ng 1 to

'-Czﬁ—alkynyls. ~In 'thls connection, alkenyls have at
- least one C-C déuble_bbnd and alkynyls have at least

| ~one C-C triple.bond. Alkyl is preferably selected from

35

‘the group comprising methyl, ethyl, n—propyl,-2—propyl,
n-butyl, sec—butyl, ~tert-butyl, n-pentyl, isopentyl,

. neopentyl, n~hexyl, 2-hexyl, n-octyl, -ethylenyl

(vinyl), ethynyl, propenyl (-CH,CH=CH,; -CH=CH-CHs;,
-C(=CH) -CH3) , - propynyl (-CH,-C=CH, -C=C-CH3), butenyl,

M@y@am ky'coz— o



‘substituents. The term "al Kyl " ncl udes for the

purpose of this -invention acyclic saturated or

~unsat urated hydrocarbon - radi cal s which may - be

branched or straight-chain and 30 unsubstituted or -
nmono- or. pol ysubsti tuted, hai@ ng 1 to:- 8 Catons, i. e:

-Cl_8-al kanyl's, C2..8-alkenyls and C2_8--al kynyl s. In

t hj nect i nyl l'e 5
,'dlg)&b%lygggénd n ﬁq’i(\}yﬁrfyl SS%%@eﬁ‘ﬁl eas ﬂékeﬁ C C thrsel}qmyj_L

~bésetenviyl hﬁﬁ’tﬁﬂe’ﬁ—er aﬁmngbl@@@le@mﬁyw 35 the group .
' conpr|5|ng methyl, ethyl, n-propyl, 2-propyl,

n-butyl, seg-butyl, tert-butyl, _n e opent .
8oy W%%M@h%wm#%%ﬁémwﬁmX%mm

(\ilnﬁf)éh)'.a_oﬁt hynykcipeopenyidf e CH2; raﬁ‘d.%ﬂl‘ﬂr CH3 having
CH2- C=CH, :

| bgt é&yIca)rb)ﬁ’f’ynyPtog‘éhFBéESX/#létbentWI ex;én a}q_BI)ated or

~ heptsenylratieept yhyl ,iscpesypibard ﬁ@rynghe étmyak9933|’fb¢ethe
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. r'c%%g%&gi%r ch Eﬁkne sa%loﬁ ké’%rﬁ@iglr_cél I Egetggézlp"i%rck%oql'la :

urate unsat ur at e

PGS o stibrl et hremq meapert of the comsaiiad oadisal. The

9%”y%ﬁ%'al%5;rlu‘3tr%6§cblt Om‘égkea]?éécebé“ aph AYENGf Oy C)ﬁ?l'-l Cor
drocarbon radicals aving The. term "cycl oal kyl" _
HELichEYSheBoses -of this. 10 cycloal kyl . radi cal

r'nay al so be part of a bi- or or 8- menber ed-cyclic -

15

-or ani_c ra

I r| _ses t The ter '
DhE oo e GOMRLLRES 3ol 45" By S by T
1orvxk8&men®@me@brqyaﬂs.c2 origaneicorra@,ld@ét ertdattormpmprises at

‘the et & o%ﬁ&%gﬁhgg §Q£écgl ol dj f ferent }?é\‘.jefctbﬁ:oms, -

- cyclic rddica

ur at e ‘Unsat ur at'ed, but not
atbrathetereatenpodsiibge Fepntiral i ARagelfipxdne and the

C@%Qli&dscagﬁdﬂe genes aba shF4eddlr er! @ ataketphaceud aot
,possi-ble rin %Of the et er.ocy cla/ae ‘ th _
ré&”oé"él ic.Thd thetldt ogipasé Dark* bi O orthe .

- POoy@ytinde - &y st g&lief £ reﬂrhet&reat{om Atakke place via -

| MEO9e e VSN AN n U Ll BB Ad ofad it

20

0 be selecte rom-t
c Gimgr hsiteg o2y ctlet may drisfubyd pantetafty dropyeargelycyclic
p)é&%%l rnd' rl%’fefeﬂé?f%@ﬁ@:%at&ﬁ@‘aé?é' '?M.ltr%%n, oxygen and

sulphur. It is preferred for the heterocyclyl radlcal.

* . to - be selected” from the group comprl81ng.

25

.30

35

tetrahydrofuryl,. tet rahydropyranyl p pyrrolidinyl,
 piperidinyl, pip_e'r'azinyl and morpholinyl. ' '

The term “aryl” means. for the. purpo'se' of this invention
__ é'romatic. hydrocarbons, inter alia phenyls, naphthyls
and anthracenyls. The radicals méy ~also be fused to
other saturated, (partially) unsaturated or aromatic

.ring systems. It is ‘possible for the linkage to the .

" compounds of the general structure I to take place via -
any possible ring member of the aryl radical. N

" The term “heterbaryl’_’. stands for a 5-, 6~ or 7-membered

cyclic aromatic radical which comprises at 1least '1,
where appropriate also 2, 3, 4 _or' 5, heterocatoms, the
‘heteroatoms being identical or different. It is



The tern1?aryl"'neans for the'purpose'of;:this

~invention aromatic hydrocarbons, inter ‘ali-a phenyls,

‘napht hyl s 30 ‘and ant hracenyl s. The radicals may al so

be fused to other saturated, (partially) unsaturated. -
or aromatic .ring systems._l{gis possible for -the - '

B _Iinkage to the conpounds of the general structure |

10
R IR e e ?ﬁ?ﬁ%éﬂﬁ&@&??f‘é@maZVOlmyl

1 dake 1Rl a%%rV'%heanY199§§éb|€brifﬁbfﬁﬁgﬁﬂodﬁdéf“%f the-'
~aryl radical. 35 The term

heteroaryl" stands fq

5gengradr sEowsiERed tOyUAE BGwR Ve R ROSTHRLE Ting

'_-ceframue&esOﬂt thkeasit ekoaryhere @RRIOP! Tié enaks@ocdycle 4hay

‘ . eteroato et eroat ons_bein |dent|cal _
diaf]fsé’r § PRTE m%p&sg?ioT e°foP° HEYFFhEaégf SE6TY hepr‘““*ferred
-Connmumosomsthsegen&mwgeﬂruokygenlamdtahépphaceZMLals

Ay BOSSID) ekl ng.y ORREE oL L1 Nl LR K 1801 ltocred

ter ocycl e nm
pdinpoy ckhe sgsqnepn cme:fxersrlem heyerodvdms ﬁmsy?h; t ridgeamyl,
0X%Ygen e(g. 1yl t 1s°0x%fz%ﬁ§/’1ferdp loafzcilfiﬂ_ heﬁn@fd}aaidiyl

radi cal sel'éctéd fro npr’i-si ng

ﬂyrré{%n,ylfruryl Pyrhméﬁynyl thusfzm%zs&félzol yl, pyrazinyl, -

l W%Q'a)ﬂrnymﬂ aZOIMdol'y]J,daZOh}f'ldazd!W]J di ny|1ndollzlnyl

'f'|$®¢M&%dlwﬂylpheuammngﬁbnphenquhmazmhymylacrldlnyl
..car bazol yl,. phenazinyl, phenothiazinyl, acridinyl. The
terms "aIkyI cycloalkyl" "aIkyI-heterocycIyI" 15
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" dhiey| -beyhs or a“léﬂyblylcyh?ép@ddmlylr" : rr‘éolﬂsylflaﬁteltmclyl”

PRQSAS 404, 1ivhe &fesaﬁtlldy‘il%ﬁ:b%a"r b alkydn@ndfor the
cycl oal kyl , heterocyclyl aryl and heteroaryl have the :

| MEAFPRGSSdefitneBheabRIES ATt eBdBal Kypat alkyl and
' heiyeﬂoomlyw,, rﬁeruérduydlqﬂer aaryl and ﬁalteu:sah:ymkeﬁw a:he_

20 a Cl1 $-alk roup to. the.co o nds t he er
SPFREETEE | AR S BBSFrut e coffot | o AEkYLs
B “"abkﬂrbcyclyl aryl or heteroaryl radlcal is linked via
20

8 Cig—alkyl group to the compounds of ‘the general

structure I.

The 'térm'_Substituted in 'COnnéction_ with “alkyl”,

'1“cycloalkyl”, “heterocyclyl” “arYl” “heteroaryl”,.

'“alkylfcycloalkyl” _“alkyl heterocyclyl” “Yalkyl-aryl”,

t»and'“alkyl—heteroaryl”-means for the purposes of thlS

-7invéntion, unless explicitly defined above,.replacement

of'one'or more. hydrogen radicals by F,.Cl,-Br, I, CN,
" CF3, NHp, NH-alkyl, NH-aryl, N(alkyl)s;, NOs, SH, S-alkyl,
OH, OCF3, O-alkyl, O-aryl, CHO, CO.H, SOsH or alkyl. The
substituents may be ‘ideutical or different, and the
substitution'may take place at any possible position of

~the alkyl,  cycloalkyl,  heterocyclyl, aryl = and

_heterocaryl radical.

Radicals substituted‘:more than once mean those which
~are substituted- moxe than once, e.g. twice or three
times, either on different or on the same atoms; for -~

example three times on the same C atom as in the case



cycloalkyl heterocyclyl “aryl " "heteroaryl"

25, cal kyl - cycloalkyl ' aIkyI heterocyclyl
'"alkylfaryl , and ' aIkyI het eroaryl " neans. for the
. purposes of thi's invention, unless explicitly. deflned

- above, replacenent ~of one_ofynore hydrogen. radicals

N(o'%‘.I |"O/£“3) 2y—CH§@F3 Sl‘c')r §.r§|d@yﬂf’er%91t0§1t%’:%s Gralted icase’ of L L

10

by F, d, Br, I, CN, CF3, NH2, : NHalkyl, NHaryl,

I% SO03H ar ‘al kyl .  The - substituents N
1) cré%%*i %C}Erlz di THRFeritUt Loy 96 ShBeRi (RGN Can
ﬂ&)é]ieﬂl‘iﬂddea&ﬁ.tai i@eyitpeasi biredpa@sekenn Qﬁbsth‘Su@uhk:yl

cycl oal kyl, heterocyclyl; aryl and heteroaryl

radi cal . 35 Radi cal s substltuted nore than once nean'

t iOserenhthf umepcsuiost | 0fit ethenpievehahoDNGEE &hg. general

t\@i’ocﬁm{i tfr§§vet 'a%esl a%tt hc?r{e ?exqjcréeE)%mas%nm%%rg hechey

sane a exanp e three. fimes onth

ataH exist the &hse ﬁom (@H) tigHECH erenat e Subd i e diorm
- Ye Eﬁ@np@iﬂéeeﬁéﬂtiék&éﬂ Qﬁéé%t BibdeBkbeAbrsObr in the -

di fferent. substituents: ure enantjoners - _
afd  dicfst ePdsiresor Pﬁ thEheF%rn1%?a%F&?@ﬁ%% cﬁand/or

t RESe teReamRr %r@n@k{legrlnl‘gorﬂaﬂlan lothantee asttémsﬂsoams in
ﬁptre .0f as %y Eﬁ¥ may exist in the form of '
éﬁﬁ%b&s RSCHEFor m Where the compounds. of

-_.the i nventi-on of t he. general 10 di astereoners. Any.
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‘reagent such
.ald@éﬁé’latl@ﬁﬁlé&@l svltlﬁ e PBF—FrPé?—lVaLﬁ%‘f% reagent such

"posgf% 8410 Ble SUEILOLSATBIAALY o LR S of

eral Formu I ch.” haveée one
mihe CEneres &ornhug I gthighadiee alie Torfpdimazengfres of

Rl 2MERY QRO ERIC R (a6 antbeli €y AlirbdSseparated:
o r cemat es “can 'be separat ed b nethods known

rAd 4 -
Yo PRERPABprhnoH™ | BBRers®  1hte Wik 8ﬁ’§|1§ag -lsomers'_ :

dl_w_a@t er epaet Somdhe &Qp&:[ﬁs!tﬂﬂ:e&ﬁt[érst akenhpl aepalption can

CYAN SEPAL AL o PR NLLAL BPASES o8 M val phases o Y

-ZaamnM$UmiinmEUmmmnﬁr@alay mmulﬁak&ydaotlbasoamvent or

tlﬂf'l%lﬁg use %rf VaEH cﬁ?ﬁl&ﬂl t&f]:tal &Pééfc?'él[y edd V@r through

or  ex an optic activ
suhsequent ekiafibnal i 0Bnof opbechadyc ahc_tl_ve alcohol, and

subsequent'_elimination of the radical.

Where possible, the -compounds of  the invention ‘may -
‘exist in the form of tautomers. o

_ Th_e compounds of the invention of the geheral Formula I
_ -_"may,- if they contain a sufflclently ‘basic group such
30

as, for example, a prlmary, se_condary or tertlary
amine, be converted wa.t_h_ inorganic and organic acids

into their _phys_iologically tolerated salts. The

| ‘pharmaceutically acceptable salts of the compounds of '

the invention of the general structure I are preferébly:

formed ° with hydrochloric ~acid, hydrobromic -acid,

. sulphuric acid, phosphoric -acid, methanesulphOnic acid, -

p-toluenesulphonic ‘acid, carbonic acid, formic acid,
acetic acid, trifluorcacetic acid, sulphoacetic acid,

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



.25 Where possible, the Conpoundsgof the invention may
+if they contain a sufficiently basic group such 30 as,

for exanple, a primary, secondary or tertiary .The
- conpounds of the invention of: the general Formula I

may, anine, be converted witginorganic and organic.

acids into their physiologically tolerated salts.. The

 phanmsaut i sald y t@bl&[a?a' Ls19E Lheacoepeunds ekid,

t he invention of e general structure | are

S _-pw@edmo}/ T TR t#CHYdr bRALEFI 8} deitric acid,

hydrakiei cadtd dor S&éﬁgﬂfi@ i, p@@§p@@&k% aghdeh are
net hanesul phonj ¢ aci-d

f uenesul ni c.ac
c & BT S, l?B?ﬁ1elé@y qiggg rggpa, drobromldes,
- trsllfllpmrt@@c;etblcmﬂ@lh@tesul QilﬁmﬂiatﬁesaCIrdathMUlqakamact,es,

_~n3{on|c acid, mal eic a suc Nni.C,aci 18
-t

e T s A

'mm@ejauesamd thifdrtesaci d. dEglicacadiatessi tri oxadiates,

ﬂgfgﬁé%éﬁn dmglea@FBarthﬁg@gh%Fegheééé%%%%ﬁg%fﬂlﬁHf%tes,

ormed are nter rochlorfd T om des

."sﬁﬁmﬁsrblﬁw%h@é%sz @@r@mﬁ% lactates, citrates,

1hANSSIHIN 0Bl €Sa sp £2¢ Dadat esph i %@bﬂeﬁﬂbﬁétry of the
f or mat es, acetates trlflates sul hoacet at es,

088 dtSes Whigh orfRes, Trmredt o8 sGRE n&log’?ouflﬁllstré)cfes the
naereeﬁgloren’a@@at emraidel aes, idtegraAr esor | amszaimegral .

-C|tr t.e | ut amat es and aspartates. The'
iEme 7 8

o150

et he salts whi ch are fornmed of the

-conpounds of the invention may nnreover be integra

1440l u
the lnv&ﬁ’%e Sl ofo'f?ﬁ:éfeo &5y At e oﬁh@ &%mrwénmla I

eneral For
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9rQUpa l@,far%&w u/p ! hpeN G Hand 16 A1 0w O P aRinG YR%Es. and

into their. si ol
'oé%aglc 9/ éxﬂé e%gleéﬁ§§fkloglcally "tolerated.

~salts. Examples of. sultable 1norgan1c bases are sodlum

‘hydroxide, potassium hydroxide, calc1um hydrox1de, and

- of organic ‘bases - are -ethanolamlne, dlethanolamlne,

'._triethanolamine;"_cYClohéXylamine, " dibenzylethylene-

diamine and lysine. The"Stoichiometry of the salts
Which{are formed of the compounds of the invention may

moreover be integral or_nonintegral'multiples of one.

_1Preférence- is. likewise glven to solvates and, in.
?artiCular, hydrates of the compounds  of the invention’
which can be obtained for example by crystalllzatlon
from a solvent or from aqueous solutlon. It 1s_p0351ble_f
in these cases for-one, two, three ér any number of
-solvate or water molecules to combine with the
compounds - of the invention to-'give"sélvates‘ and

. hydrates.

It is known that chemical substances form solids in
:various order states which are referred to as
polymorphic  forms . or modifications. The various

modifications of a pblymorphic substance may vary



. salts. Exanples of SU|tabIe I norganic bases are sodlum
.20 hydroxi de, potassi um hydr oxi de, caIC|un1hydrOX|de g

and of organi c bases are ethanol-anine, diethanolam ne,
triethanol an ne, cycl ohexyl anine, dlbenzylethylene-_‘

- di am ne - and | ysine. The stoi ghi gnetry of the salts

which are formed of the conpounds of the |nvent|on ray

25:«1'%'1 ver Beek Rt egg{yaadlcaqr eyl Lt %%uﬁtis _o_f:.' . R

~.one. Preference-is’lI'’kew se given to solvates a

o pdihe ciMERNthOEr Afesthe OREESAPANIIRIE LheahveRtsen in.
- Whih han pe19hbabned fesrexamphg b&eﬁfé@ﬁa'ﬂ\ddﬁiéﬁtlons_ :
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30 frogma solvent or from aqueous solution: It is

% Mt aStédd Scases for one, two, three or any

'nunber of - solvate or water nolecules to conmbine wth
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‘et hanol , dlnethylfornan1de or di oxane;. alone_or-ln.a;--

conbinatiOn of two of these solvents. After addition.

of a catalyst, for exanple Raney nickel, palladlun1on_ .

_ 72 2 ‘carbon or platlnun(l\o di oxi de, ‘the reaction :
Mgkt Urerd ar it uzndsﬁda 4hy§k@gem@£m§pmﬁt@rmaamﬁés ngor.

~a §%lressure between 1 and 5 har.. The reaction. m xtur.e
[

Cer PG IAE4OR PF Doy @aéaﬂéﬁ&é Gét%@@nlfaénth?,

and &&@ @@her&@V@bahuMQums, for" exanple 1--1.6 hours:.

A%g %E reactlo .S €O g? sol%pl . éndl
i“du arBrFPFF% Q%P ¥ bé? %lﬁingdeFhe |
f itlatrgre tredimgprourtds camﬁeﬁedda maguméem@desfbrcaxgmple to

he "a

Skl o chamELaally SUEalle gl age (dcgntldl L8 Smicn

10

15

 cr &r ppgdu

_ val CapPR f |

propriate sdl vent

| pﬂ@d@tﬁrabsv l}g@@rpuowaé;@ﬂutmorthe\mm{osmﬁ lodr the present
- PuEiiCakien., for the next. reaction. .The 1,2-diode

derivative Is-introduced into an. organlc .-sol-vent 'fOf
exanpl e net hanol , et hanol , di oxane, tol Uene or

dIIUEU-IhbeeQPW%ISfIldeMe%h%d@nTﬁle&momwllsdihléﬁ?x mem@dedzolume o

diately agtgg reduction, as solution of its 20 -
8ne of the abovementioned solvents to-
tBe Houbedudegl], Mettoden wusre @mgaopschﬁe wmhémie,' 4th .

or ex m hy drOX|
TR 1ﬂ§é§ﬂﬁoﬁ1ﬁﬂ9ﬁur§ |§ek@ftetoaleaﬁf 735%25 (1996)

addiiion, of BAg Ut aSoler ARl e, 98LIC pegussa

‘t eypey. ataHte 25 raéngeaﬁr@mio@é& 80Behor 19085 tiIm-1336;

e S e
|a)fmbhbeadWegﬂ Métm@d@gcﬂbsﬂﬂ@halborChémlétkyprv@lume--

dlun1to cg 5§ ?g for exanple of comercially -
e gaper and 30 washed with the

'. a§or6pM aftbogpseont etand.t He Medai Ahag. 2600g 120Qr A28l

20
: .:I[_} vacuo. USG (0]
25

30

350

I ) V%ﬁugelaasbae E?agi'oﬂﬁG%Xt%%thS 155980209 -5ph vent
i met f or mam
) N.A. Dales, et al. Org _ Lett 2001, 2313~ 2316
G. Dannhardt, et al. Arch Eharm 2000, 267~ 274

8) M.L. Mussous, et al. ‘Tetrahedron 1999, 4077- 4094

‘_jA. Kling, et al. Bioorg. Med. Chem. Lett. 2002, 441_446

9) I.K. Khanna, et al.; J. Med. Chem. 2000, 3168-3185
10} L. Youngheé, et al.; Bioorg. Med. Chem. Lettf.2000,
'2771—2774;'N.L. Reddy et al.; J;'Méd.'Chem.:1998;,3298— 
3302 | | - - o

General_method'for the preparation of the cbmpounds §f

the_general Formula I:

1st stage

2,6*Diamino—3mnitropyridiné is _dissblved- in a polar‘

.- organic solvent such as, for example, . methanol,

ethanol, dimethylformamide or dioxane,. alone or in a -

combination of two of these solvents. After addition of

a catalyst, for example Raney nickel, palladium on



“the reactlon m xture is stirred into a Iarge amount - of

< “water, and the precipitate which has separat ed out is

.35 filtered off, or the aqueous phase is extracted

with a suitable organic solvent, and the organic
phases .are concentrated-in yacuo. The remaining crude __
product i's purified by recrystallization froma
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dimestddldror mani de, . . acet oni tril e, tetrahydro- furan,

~.di-chl or onet hane, ¢chl oroform 1, 2-di chl or oet hane _or
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dioxane. The reaction mxture is left to react in a.

t @Rskrshi@a@® range between 0 and 80C for several hours,

for exanpl e 1-24 hours. After the reaction is

lete, 25 any reC| [tate which has separated out L
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appropriate s inihg
|@d¢h¢ha;mediheelea@ﬁt@r nmduc’ews as. solutlon of its

,crude product 1n one of the abovementloned solvents to

"the introduced 1,2- dlone_, ‘where approprlate with

addition of an. acid such as, for example, acetic acid,

lzblr of a 'baSe, for example_'potassium. hydroxide. The

reaction mixture is left to'react' in a temperature
range from 20°C to go°c for some time, for exafnple
20 minutes to 40 hours. After the reaction is complete,
'any 'prec:Lpltate which has separated out 1is filtered '
"bff ‘it being poss:Lble for the filter medium to consist
for example of commerc1ally available fllter paper, and
- washed with the approprlate solvent, and the remaining

solid is dried in vacuo, or the reaction mixture is

~ freed of _solirent in vacuoc. On use of dimethylformamide,'

the reaction mixture :I'__S. stirred into_ a large amount of
- water, and the precipitate which has separated out' is

filtered off, or the agueous phase .is extracted with a

~ suitable organic solvent, and the organic phases are

concentrated in vacuo. The remaining crude product is

- purified by recrystallization from a suitable solvent,

for example ethanol, or . by =~ column or flash’
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30 freed of solvent in vacuo. On use of
di-met hyl formami de, the reaction m xture. IS stirred

into a large anmount of water, and the precipitate -

whi ch has separated out is filtered off, or the -

- aqueous phase is extracted'mggh a SU|tabIe or gani ¢

_solvent and the organic phases are 35. concentrated.in-

'jrecrystalllz

 eXEReEcAt hahg] BrehlsinmamREhage bys cotifth éprﬂ%%wnple aS__?_" |

WUtiomalle LB WG ELHAL | é?d%%t d mlmgquthM of

rom-a surtable solvent,

'._ckaﬁgkpgmgQ@y on silica gel -or ‘alumna. A mixture of

-- .2 4 “nethanol and. dichloronethane is. used for

exanple as nobile phase. An alternative possibility
| f3ddhestageduct is to.be a derivative of the canpound 6

~shown in scheme 2 is, . after conpletion of the: baS|c

: ~.reaction, to react the reaction product 4 w.th
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- carbonate, in a ‘suitable  inert solvent such as, for.

example, dimethylformamide, acetonl_trl_le, .tetrahydro_—
'furan, dlchloromethane, chloroform, 1,2~ dichloroe‘thane
'_'or_'dibxane. The react:Lon mixture is left to react in a.

temperature range between 0 and 80°C for several ‘hours,

: for example 1-24 hours. After the _réa_ction is complete, .
25

any precipitate. which has "separated out is filtered
off, it being pos'sible' for the filter medium to consist
for example of commercially available filter paper, and

washed with the appropriate solvent, and the remaining'r

~ “solid is dried in vacuo, or the reaction mixture is

freed of sol_v_erit in vacuo. On use of_"dimethylformamide,
the reaction mixture :i_.'s'_s_tirred_into a large amodnt of
water, and the precipitate which has separated out is
~filtered off, or the aqueous phase is extracted with a
suitable organic solvent and the _'organicf phases are

concentrated in vacuo. The remaining crude product is

© purified by recrystallization from a suitab,lel solvent,

for example ethanol or toluene, or by column or flash

chromatography on silica gel or alumina. A mixture é_)f



_\Nater, and the precipitate which has separated out is

25 filtered off, or the. aqueous phase is extracted

‘| ica. gel

with a .suitable organic solvent and the or gani c
phases ‘are concentrated in vacuo. The remaining crude

- product is purified by r'egr?ﬁt allization froma
L sui tabl e solvent, for exanp

e ethanol or ethyl :
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or alumna. A mxture of  nethanol and
dirtbkorhiarme is used for exanple.as nobile phase. |

“Thus, if the product is. to be a.. derivative of the
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'solvent in vacuo. On use of dimethylformamide, the
reaction mixture is stirred into a large amount of -
-water, and the precip_itate'which has separated out is
filtered off, or. the aqueous pha.se is extracted with a

suitable organic solvent and the oxganic phasesl are

‘con_c'entrat_ed in vacuo. The remaining crude product is

" purified by recrystallization from a suitable solvent,
for example ethanol  or 'ethYl acetate, or by column or
flash - chromatography on . silica gel or alumina. A
'mlxture of methanol and dlchloromethane is used for

example as moblle phase

 Thus, if the ‘product is to be a derivative of the

compound 7 shown in scheme 2, -the reaction rproduct 4

after completion of the basic reaction can be reacted

with an appropriate isothiocyanate and, where

appropriate, a sultable Dbase, preferably eodium -

hydride, triethylamine or pyridine, -in a suitable inert
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20 mixture of methanol and dichloromethane is used for
exanpl e as nobil e phase. An alternative possibility if .

~the product is to be a . derivative of the conpound 8

- shown in. schenme 2.is, 25 after conpletion-of the

. basic reaction, to react. theg _reaction. product 4 ;
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"'appropriate, preferably pyridine, sodJ.um blcarbonate,

- 35

r%‘%ﬂﬂé p'bgd%éthal%ie nd dlchloromethane isg used for-

example as moblle phase

Bn alternative possibility 1f the p‘roduct is to be - a
_derlvatlve of the compound 8 shown in scheme 2 is,
after completion of the basic reaction, to react the_'
reaction product ~ 4 = with - thiophosgene or
_.thirocar'bonyldiimidazole and an appropriate amine in a
suitable inert 'sol'vent.-'r .s_uéh _'a's,_ -' for example,
tetrahydrofuran, toluene, dichloromethane, ‘ethanol or

acetonitrile. A suitable - base ~is used. where

potassium carbonate, triet'hylamine or imidazole. The
' reaction ‘mixture is left to react in a temperature
range between ~10 and 80°C for several hours, for
_éxample' 1 to 24 hours. After the reé'ction' is complete,
any precipitate which has separated dut is.filte'red _
off, it being p0551ble for the filter medium to cons:Lst_ ‘
for example of commercially available filter paper, a_nd

‘'washed with the appropriate solvent, and the remaining
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Can approprlate amno. nitrile and, where-
,approprlate .sui tabl e base, preferably

triethylanine or ‘a suitable acid, preferably
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SQABvELFE, ek exadrpl e 30 méy:gnﬁ?lé Y Zé’cé\goﬂgursvft\}?luﬁne,

Affer the reaction |s conplete, any precipitate

" haklorpaenEe@e out ©tBarplt er 68tERNYArPLBERRY oFos§iipiedhyl
fenlphexibdl eThgeﬁde\tE.@nCﬂﬂSdt%tref Ofs €X'l €o react in a

'_temperature ‘range between 20 and_ 135°C for several-

hcurs,_- for example 2 to 140 hours 'After the reaction

is complete, any prec:l.pltate Wthh has separated out is

- filtered off, it belng possible for the filter medium

y _"to_ consist for example of commercially available filter

pépéf, and washed with. the appropriate -_solvent, and th'e

remaining solid is dried in .vacuo, or the reaction

‘mixture is freed of solvent in vacuo. The remaining

crude produc-t is pu'ri_fied by recrystallization from a

. suitable solvent, for eXaz_nple ethahol-,- or by column or'

- flash chromatography on silica gel or alumina. A

mixture of methanol and dichloromethane ‘for example is

~used as mobile phase.

Alternatively, if the product is to be a derivative of
compound 10 shown in scheme 2, the reaction product 4

after completion of the basic reaction can be reacted



. of connercially_avairable filter paper, “and uashed

‘with the appropriate solvent., and the remai-ni ng SO|Id
~is 15 dried in vacua, or the. reaction m'xture is

freed of solvent in vacuo. The remaining crude . product

~is purified by recrystall r_zg’pron froma: suitable’

fpossrbI% und g %o e 2 14 s, -
t Rer8Fore prefBrrad™ or CF e TH $er proR/llnoeedeM ]hum:L ium,
' prgﬂtaemarlveacge’oupsacod ber r eplplvedi dy aN@2, .im . eheswidsdle

~el'imnated or gréup
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. ano and. di chl oronet hane for exanpl.e I-s used
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COi’tddahﬂe!ﬂh@lﬂiﬁﬁhll@ﬁ&dle,OﬂorSH a agdidkBlgr OktﬁstarIWt - for
unmanted S] reagrlon
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repl aced fqr exanpl e by a. benzyloxy ou and/or at - -
"rpgre 32&5%} Was, th 24
S:ria;enayl KTt et/ 9éaat1b1ea$ts eBeplE2e, gra@wp ;@ﬁbiqartate

oRaErengd cPeRrhatedarobads ohd  EOREa aphbry 3F) Being.
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‘atchreaetogreph@H andébtiat bedstororslumipa and/ oixdure of
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exa sodi umi.n

arﬁb@mapaﬁ@rparate resdiean tat aeéstthﬁreren@snlmgef gpabily is

aldrledN% ORAUR( S) of Of heXared & i hmhxdnegen @anéreed of
ni ckel to NH2. Carboxylic ester anlagfrboxa de is

Lo prepar carboéy g ester a%fash
ic

h Tont ai

Eher mglgref

process describ
mobile phase.

Under some of the reaction Conditions_mentioned, OH, .SH
and ‘NHy groups may possibly undergo unwanted ‘side

reactions. It is therefore preferred for- them . to be

-: provided with protective groups, or be replaced by NOo

35

in the case of - NHa, - for - the protectlve group

SUbsequently to be . eliminated or _the Nozrgroup to'be_ -
o _reduced. Thus, in  a modlflcatlon of the process
"30i

described ab0ve, at least one OH group in the starting

compounds can be replaced for example by a benzyloxy

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

example by an S-benzyl group and/or at least one NH»
group can be replaced by an NOz group It is

subsequently possible to eliminate at least one -

~ preferably all - benzyloxy group (s) for example with-

hydrogen and palladium on carbon and/or at least one -
preferably all -~ S-benzyl group(s) for example with

sodium 1in ammonia and/or to reduce at least one -




- -above, process products having. at |east one. COH. groUp

~and/or having at |east one NH2 group can- be convert ed
by reaction with an activated carboxyl group, for

exanple. a carbonyl chloride. group, into car boxylic

ester or. 15 . carboxani de_gsgpups. I'n a nodification
of the process .described above, process. products

“hayia¥e @ty 1heasty anerdOHanquep %& lae@ga%eﬂ\éemle;% bByydrogen

reactlon w'th an_ actiyvator such as, for exanple

t FRshyiened ricke Lot oc ¥Hbony! di'i ni dazol e and subsequent
reaction with 20 suitable alcohol or.amne into

~car boxyl i-c. b d s
R 15 PRE L Ol POKATL 86 9L BSeiCuay; gpesibly

omddregogemmmalntlédr nalidel aeedsuohable*nasracm:n@ 25  .the

ng%{ %ﬂ}s ' ngghegﬁgeg nffoﬁgﬁtlcuiér fﬁ%lo'theﬁefore

gnant . an ers ased on pat

gi ca

o celefemiad ebat m‘ﬁﬁargumr@@xyﬂmc exahpt e andestaissianide.
PRI Sr tp?rrdd?—:%g %{r‘?ﬂu%t%n%h(ﬂcfﬂ hﬁﬁ‘lt?al‘}f attheleast one’
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liver: fort treat nent. of humans, . manmal s and

b p& tﬁ}d ©30 al‘v"anjﬁfli%t ey ebdiori @F aitnal @ SuchnEs COOH

hoirsesp . caws, aTheodedi ehfabnef decttBé tPeocess described |

‘ do[ 2, 3-b t f th ti
BB SE0 P - BRATBRES a0 G rAF bSO OS] GHalTom

ot eaduc thaon righadudkasitnbesalil onrowp hcardeptornverted by
ﬁ_'tya%% ;]Teohklbﬁa&esaﬁngcm‘; c‘P%%%E?%%&C GRSt ne, rarléjxamc}ale )

r eoni ne. ki nases. ot’hér- kn

-'_u@kn@mbﬁ@yharﬂ@@me agrpgn,prm*@@se:sa%ylm%oeste;a or -

fuatdrRix ASRRCt g Bbutde TRVeNt Lo ikHewdes 8ofretthed ;ﬁf&cess
“controllln tunDurs i-n humans and i n-mammal s, :

| i's
RPTYRA hEFO%?S$eQ§de‘ﬁ§Spﬁ‘T“6H[92 ag leaSt oene

-_'b]qmmazugrxeaupjerdanat ibee Q:‘oridmwen@ Hmmﬂ:aari Wwith ~an
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efchebionyd dddse defzoflee pac i caldbmeqmgantdo[mabtb]q@yr amtrie a
detlivaie 9 cbAsa! ”é!z?mdn&r}}& ti%t%dmc%'r%to%ﬁqcf Oésﬁé‘f or

carboxamlde groups.-

- The.pyrido[2,3—b1pYrazine'derivatives of the invention
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of the general Formula I are suitable as actlve

1ngred1ents in medlcaments, in partlcular for mallgnant

;_andm other = disorders .based on patholqglcal cell

'proliferations;' such . as, for example, restenosis,
psor1a51s, arterioSclerdsis and'cirrhosis offthe'liverf
'for ‘the treatment of. humans, mammals apd pbultry{
Mammals may be domestic"animals such éS'horses, coWs,

mdogs, cats, rabbits, sheep and the like.

~ The -medicinal -effect of the pyrido[2,3?b]pyrazine o

dérivatives_of the invention may be based for example
on . inhibition of signal  transduction ~ through -
interaction with receptor tyrosine kinases and with
cytoplasmic tyrosine and 'serine/threonine kinasés.' in

addition, other known and unknown mechanisms of action



c treatﬁént.depends inter alia on the nature.and stage °

of- the oncosis, -the age and sex of the patient, the
mode. of adn1n|strat|on and the duration of treatnent

- The 15 nedi canents of the invention may be"

a~adn1n|stered as liquid, senmisglid and solid-

phar maceutical forms. This - takes place in the manner

- suidabl echit 8aEH £@SE. Mk N §HSn L f OF Probeagessol Sre  also.
rpomders‘ggfstlng powder s -and epi pastics, tablets,. .

- cddtEF

s, enul sions;' foams, 20 .solutians.

B suspen3|ons gels oi ntnents, pastes, pills,

:exc:| pl ents sucn. a

| | t i
PRChbTR: P s R 0%%15?"%;0380“0?%%& “betehod for

|rqpmxhqﬂﬁlng tirecunrss eint | bupadspendi g oantiad st ahich is
4 iGA fOFSLH“e aocyedatv\hef @Lpprgplgl atdft?){rldo[z 3=

er al |l a, vent s, o
prlb]rmtléar@nesoldﬂmvaztem e&ul §hfe| eggnew@lt i F@r@gJemt s is.

- anidd 0B 98] | iRy a9eRtSant hb£kenerSmmbil M hor apr Sabmount

bi nders, buffers, salt formers, desiccants, flow -
r il SR iore i ef&MOPresEFGaTIERE; afbf oxtREFARSULICALlY

C@m&lﬁ@%dséegﬁa&@f@q&mﬁlcdlﬂI%@ﬁ.‘éﬁom ,3-blpyrazine
Inte ants a maskKl ng. tastes. an our
T A 45,20 CRRT RRELORE G KR Ao ekl s the

I(rrd&iMﬂqﬁ(ﬂﬂﬂhndﬂﬂﬂﬂuhr(Hiﬂdunnﬁthﬁﬂnaqﬁuﬁr&nﬂnﬂtag& of
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%@@&és Pageq an the a%ﬁgng%ﬂeatt Nene mode
erson ﬁedlcanen S 0 nventidn can-
b@%dﬁﬁmmétﬁatmn anslii the| duweddga fof mtrgatment . The___

Skl E@RIGHIANBOUSE e a3 nsRInticaN, mays pNSheRinistered as

~enul siop, foam .. oi nt ment plaster; via the
- oﬁ%q%%ﬂtl§?ﬁﬁéﬁlﬁﬁc%%% SB&&%&H
subkliargusldoe aSntané ehanpast shlieabteatiad eatc&blcﬁse in the _-

rmqqqﬁﬁ&gq ms Th;s--

I : _
micgh 85 PSSy appereRiar odfediing o, PERNERRE, o

- sapitpagticus pemslere or ceatkdi drbleits,t eanuls€cine, foams,.

20

oi nt ment nasal ['y ‘as 'drops,

ct
méc&ﬂﬁ?c.lor[s\e;,l aﬁﬁg naso?*éonfgéoisé;ryolﬁﬁﬁﬂs capsules, ‘_3;.!31115,

- 0|Prﬂ51’f'elﬁlt1§sor_ C'saﬂsagles\uog tswam’@amas and al veol ar

‘The pharmaceutical form comprises besides at least one

. ingredient of the inventioh, _ dependlng on the
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pharmaceutical form eﬁpioyed,. where approprlate

excipients such~.as, " inter alia,- solvehts, solutlon' 
3promoters,‘ solubilizers, emulsifiers, wetting agents,
‘antifoams, gelling .agents, thickeners, film formers, -
;bindérs, buffefs, salt - formers, _-deSiCcahts, flow
‘regulators,  fillers, preservatiVeé, antioXidants,

colours, mould release  agents, lubricants,

disintegtants, and masking tastes and'_odours. The

'seiectiOn 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



: epi,thél [ ij -by the pul rmriary, route or by i nhal at i on

10

as aerosol or inhalant; via the conjunctiva,
conjunctivally as eye drops . eye oi ntnent, eye &
tabl ets, l-anellae or eye lotion; via.the nucosa: of -

‘the genital _.organs [ ntravagg@aLI y as vagi nal

suppositories, .15 ointnents and douche, by the

i nigauternd nesﬁéﬁtl:léﬁsﬁén}lt QElNE 1 BRS S i, Vi elheﬁeﬁtl n@%te. :
" itract, [ ntraure :
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- et atiadal mefd et necthélzoﬁgo@w@@ogﬁtpmm mesrEilorcagsule
the 9eDREAEnEL T L&‘itaur@né fagzbe nRId?Js%ngexanéllfy” ta%b|c§rops,

nmeasures in the | i'ght of practical t her apeutic:
réﬁtﬂq“@?érﬁ sorThﬁgréYm carf bé?hé‘chpéf?éﬁh%‘lch%ﬂﬁica?lwlar '

angfihhanaasut t K&l paeassar fFxasntes oef btyheinhalatlon as

-achi evenment . of a pr,o EL gon of ,.the effect -are.th
Alds

usET D npl &ft s aﬁ& émes, Vife forNati orcSt "éréﬁjsva’
armbnjamuﬁle»eéiyofad ca/yescxlnﬂpsl,l teye arirttmeentse afe tablets,

--Crlc?%eeilla eQ?%Oﬂ.%‘tl%g P%r Ciﬂll@rllmx égf SE‘Sr etqhe genltal )

canents In conﬁectlon are OSE wh

_ 'ccmqﬁa@e at ingzevagiaaddypound frﬁﬁg%lh@l f obRRRPHories,
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IR rin taY 1 beal Zdéuéﬂleyrazy ne-pler Ilﬁ%&hmﬁér%e tiasute as
general structure | whi'ch, may be in the formof

t HJéﬁerrjfn(eeé’G’@a?éYar ‘é‘-}asetl"a% %ﬂaﬁ%‘éem%% |Jyn%€%‘é5%%¥aelly |
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-:Lyvljma’al@@[ 13- bhpysaenn- Gnyb) tihico urkeian ,( Exratrpaeuizaneously
a‘”i-_.d l:L)ﬂj e%t[l%n( %NP{MH‘HB’A&&MW@[&& b] Qﬁfﬁ@ﬁté‘n@ously'
as injection or 1mplant,-' into . the - muscle,_'
intramuscularly as inject;on or implant;' into the
abdominal caﬁity, intraperitoneally . as injection  or
infusion. ' ' o :

rof the general structure I can be prolonged by suitable
- measures in ‘the light of = practical therapeutlc
_requlrements.. This aim. can be achieved  by chemical
“and/or pharmaceutical means. Examples  of -'the.
achievement of a prdlongation'of_the.effect are-the'use

of implants and liposomes, the formation of salts and

"complexes of low sdlubility, or the 'use of crystal

suspensions.

Particularly preferred medicaments jjl.this_connection

. are those which comprise at least one compound from the

following group of pyrido[2,3-blpyrazine derivatives of

‘the general structure I and which may be in the form-of
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1-
frl (3- Raphthalen 2-yl pyrido[ 2, 3- b]pyra2|n 6- yI)--3 (4
I e A e ST B G e

“nlEKappéayE)thlourea (Exanmpl e 9)

I']thi ourea (Exanple 3) 10 1-allyl-3-- [3---
4- hydr oxyphenyl) pyrido [2, 3-b] pyrazin-6
| ]t hiourea hydrochl oride (Exanpl e 4)
2-met hyl al lyl)-3-(3- phenylpyrldo[z 3- b]pyra2|n 6

]
' Igthlourea (Exampl e 5)
(

2-nmethylallyl)-3-(3- naphthalen 2- yIpyr|d0[2 3- 15

 bLa¥E azife6- Wadchi our eas4 Exa b@rﬁhceutlcally acceptablé__
A

Eiﬁ%a‘ﬁm éﬂ% 253 %gféx'ﬁcgi%r%eépgraz'“ -yh)-3-(2.

gﬂﬁxﬁﬁéé'%EaéﬁpPﬁg?%?Pffﬁﬂs@faé%f&;aws¥ﬁ§ka21n =
i?&hégﬁéﬁ?ligxéapbﬁe% | pyrido[2,3-b]pyrazin-6 .25

1- net th|ourea

| yh)EEHQQLQa éE¥@ﬂHé€hé§}phenyl %ﬁrldo[Z 3- b]p%ra21n -6-

 {latplentey Brami1E’s

110

enylpyrldo pyrazin-6-yl

13- bemny33{33<phﬁpak@xfpﬂ@hglSpytdd0[2z3xbﬁby%aifn£ﬂu
9RO AR S L P R BFAR St L. 3- b] pyr azi n- 6

' yﬂ}ﬂﬁrmathgléEkﬁhb+é-13}phenylpyr1do[2 3-blpyrazin-6-
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§§§tHFSH¥%§yREQQﬁ§1§ bl pyrazin-6-yl)-3-p-tolylurea

.11t420ﬁﬁ6hﬁ 8livit3of 3nesphthabents= ElEBrh%@h%l%yrldo
f35}§§r§zbhpﬁﬁﬁizﬂh§oﬁféér@Exé gﬁgg 16r)do[

| |
Ein Tk RGPyt st ki P PISDY %m%&%ﬁd%
cosphyddslydhtnboareaeVEdanplérom . the. . statenent

_ h I h
or S enppRPRR Y2 CDRBL ER PR QA EEn SR VY o the
-geméraphﬁayhbuhlboresté@asmgleSan whi ch "t he

1-13- —methoxyphenyl)pyrldo[Z 3- b]pyra21n 6 yl] 3—(4—
nltrophenyl)thlourea (Example 9) '
1-tert- butyl -3- (3 phenylpyrldo[Z 3- b]pyra21n 6—
yl)thiourea (Example 10) :
1~ cyclopropyl 3-(3- phenylpyrldo[Z 3- b]pyra21n 6~
yl)thlourea (Example 11) :

| l1-methyl-3-(3-phenylpyrido{2, 3 b]pyra21n 6- yl)thlourea

:(Example 12)

l-benzyl-3- (3—phenylpyr1do[2 3~ b}pyra21n—6 yl)thlourea
{Example 13) . :

1-(4- fluorophenyl) -3- (3wphenylpyr1do[2 3 b]pyra21n-6—
yl)thiourea (Example 14)

1~ (3- phenylpyrldo[Z 3= b}pyraZLn 6— yl) -3-p- tolylurea

(Example 15)

~ 1-(4-chloro-3- trlfluoromethylphenyl) -3- (3-phenylpy:ido—

35
' - l—(2—morpholin—4—ylethyl)—3—(3—phenylpyrido{2;3—
b]pyrazinfoyl)urea (Example 17)

.I2,3 blpyrazin-6-yl}urea (Example 16)



synt hesi s schenes 1 and 2 are based. In addltlon
their. NWR spectroscopic. data and nelting points: are

- appended. general Formula Il and the substituents H“

"R2, X and Y The structure of these conpounds are

—evi dent. from the comercially, from conventional

10

suppl i ers (Acros, The chemical's and sol vents. enployed

m@&%mghgé&nggbéhgﬁbghs Fl uka, . Lancaster, Nhybrldge

Sigma, - TG, etc. ) or. syntheS|zed The

'|nvent|on "is to be explained.in means of. the -

fq|h|e0\/\ffﬁgl<9%§hﬂ?| eomplrieyt P eprr atriconeof dent - from the :'_ "

SHEERHLRL L 8012 DIl e VLRI P80 25 {0 LG ene
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aiggat %%g?aﬁ gﬁﬁh%dg f%g %k?%er t he 330%?l %MQ%% ‘the e
hypensgesasi @@huesteeoriplaetdez e Easadystin. @ddiftiened thelr.

oﬁhR @b%%t%%%kb%&ct%%Q%g%P@ %EQ%an%'%hgﬁE'l%%% d%ﬂ@ﬂ&%d.'u

['tration

(TreoeﬁﬁﬁﬂQUQ%eﬁihﬁhsaacéempﬁpedeoqﬁe oFVAROFTPR the

t Beneeaei vermulhe 1ICakal Y5k istbbherubhlberad ebf wnded v
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The greeni sh bl ue reactlon m xture i-s heated under S

LRV RS g (a6 A0 Nl N Y S opcainea

to cool an the so vVeént

'AcomB8rgark Lsr owhrewl i deosvenpdnal obtsiprldiers - (Acros, - '

P%&Hﬁ:h%ﬁt' op1Q¥acol HHHch’EQFBtQ% dg®N SMéch@ Qﬂel'gma,
(mobii'e phase di chl or onet hahe/ net hano 'n1xture)

| aﬁpérd§t§ -paP& J¥PEBGS1zZeRystal line solid: Preparatlon
“of 1-allyl-3-(3- phenyl pyri do[ 2, 3- b] pyrazi-n-

e &gél)tgwé%%fgh(reac£lOQ>Shexpla1ne8hgﬂ$ %wr%rddetall by_'

f means of  the following .~ examples wlthout belngl

restrlcted thereto.

"Example'l:

'zuPreparation of 3- phenylpyrldo[z 3- b]pyra21n 6~ ylamlne‘

:25h
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(reactlon shown in scheme 1, 1st and Z2nd stage)

fA solution of 1.22 g of 2,6- dlamlno 3= nltropyrldlne
(7.92 mmol) in 210 ml of ethanol is hydrogenated w1th

hRaney nickel as catalyst at 50°C and 5 bar. After the

:hyd:ogenat;on is complete, the catalyst is flltered of f
with suctioh.throﬁgh ecglass f;bre filter. Before the
filtration, 1.68 g of  phenylglyoxal .:hydrate _
(11.03 mmol) are introduced into 50 ml of. ethanol in
the receiver. The catalyst is then filtered off under -
nitrogen as protective gas, and the hydrogenatlon'

solutlon is' sucked directly into the reactlon flask.

The greenlsh blue  reaction mixture is heated under-"

reflux under nitrogen <for 30 min. The mixture is

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



0,246 g of . sodi um hydride (6.14 mol) is introduced.
-into 5 m. of anhydrous di nethyl f ormam de under '

ni trogen as protective gas. The mixture is cooled to
OCin an ice bath. 1.05 g of =

3-phenyl pyri.do[ 2, 3-b] pyrazinzg-yl amne (4,72 rmol)

are dissolved in 5 nl of anhydrous ' di nethyl fornmam de

anthagddegomt OpWLSE. 1Ehefncaqqy ngobalhed’ @&r&@ﬂ@&@%n by

d.th I t t t RT f . 30.
Tie DR umr liuoﬁﬂeatt'r%ﬁag ¥l o0 o'%éalgea. gal ﬁmTe@ phase

- batitgh lanrbnG: t469 ey mef hahby | thxﬁtllﬁle())C)a&If@trels( 4. Z:%lmrqﬂe)now-
‘d%t\éeﬂllnré %Orf of anhydrous di et hyI f.or mam. de |e .

W S€. ter the addition is. 20 conplete

t he coollng bath is renoved, and. the nixture Lo

chnQuml YoBeye t }@[Pji g@é =
- then Iel%tgﬁ?)gps??ry éﬂrolorr?terrpé at i;gy or ?;%&ﬁrazln _

- F&rYoioynes, (ERackiRRUFBOVS. pouselenat 8 abodtsbage) -
] m of distilled water, and the precipitated orange

10

:' y%lgl %\#é%oeld%v i'g%%”%l’?o' ﬁ}xtgggﬁ%&%é%ﬂo% 81@- &n an

i is filter .‘off w.th suctlon Purlflcatlonb
: 3%1? dPcti’ord fﬁ%né’z’yﬁi&]ﬁﬁnol mi &t GFKYY) ok intro fuced
subseqEentl qfirdfhehiduen dlynaﬁr@maircatmanelda@rm‘e‘xorrdtamgen

1Iﬂi)3e Garh 6. 170§ ng ”_Dl-ﬂ) 3RS L mr{de [ 2H) b]&}@faz(ldl -6-yl-

B 2'5%111% 454 3(23' mﬂkg%) 0 df’ssc}l"\ped 111135.) (mf O%H)anhydr us

15

25

30

35

1H) I'ow ng exanpl es were synt hesi'ze _
aalme%éwélf@r@aw ﬁeEﬁzﬁlﬁiplaéideCQ dyopyige. 3The. cooling bath
(SSn&Qth@d¥1éhdYﬁWQVMﬂQtﬁﬁe 3sblieft to stir at RT for

7vI hi 1H NVR ( d6- DVS o
PEpTRanRgeR! B Witheny 15 0heh Caeibe, ta 856 eotiky in

d9tﬂ@_(1oe bath, and 0.469 g of allyl ~isothiocyanate

(4.72 mmol), dissolved in 4 ml of anhydrous dlmethyl—
_ formamide, is added dropWLSe  After the addition is
oomplefe, the cooling bath is removed, and the mixture

is then left'to stir at room temperature for 1.5 hours.

- For worklng up, the mixture is poured into about 250 ml

of dlStllled water, and the pre01p1tated orange s6lid
'is filtered off with suctlon Purification by column’

: chromatography several ‘times (mobile = phases

' dlchloromethane/methanol - mlxtures) and subseqUeﬁt

purlflcatlon by preparatlve HPLC afford a yellow solid.

.Melting point:'239—240°C (deCOmp;)

'H-NMR (dg-DMSO): & = 4.40 (m, 2H), 5.30 (4, 1H), 5.60

(d, 1H), 6.07-6.17 (m, 1H), 7.55-7.70 (m, 4H), 8.35 (d,
 2H), 8.45 (d, 1H), 9.50 (s, 1H), 11.35 (s, 1H), 12.55
(m, 1H). | o | |

The follow1ng examples were  syntheslzed as = in

- Example 1:



10
159 -
- Exanple 7: 1-[3-(4- Met hoxyphenyl)pyrl do[2 3 b] pyra2| n
20

25

30

s., 1H 10 1H Exanple 3; 1-Allyl- --.[3- 

(4- et hoxyphenyl) pyrido [2, 3--b B .
'pyra2|n 6-yl]thi ourea 2H) 7.60 (d 1H) 8.32 (d,
"2H) , -8.42 (d,. 1H , 9.56 (s, |H—NI\/R(d6--DI\/BO) S

=3.87 (s, 3H), 436442_(n342H) 5.32 (d, 1H) .5.60
(d, TH), 6.06-6.16 (m 1H :, 7.16 (d, 1H), 11.29 (s,

_ 1@%am§ae56:in1 ﬂiﬂllﬁéﬁﬂqﬂ3lﬁ%p thalen~ 2 yl yr1do[2 3 bj—; o

droxyphenyl)pyrldo[z

."p;l?ﬁéf‘uzﬁnﬁyhf]lsH‘b%%%ahydrochl ori de 5.59 (d 1H)
6.05-6.16 (m 1H), 697(d 2H), 7.57 (d, .1H); 820

d, .2 d, 9.41 1 10. 17 1H—NNR
(H‘GPDK/DBS)& 59%‘3 (dge H%if“ﬁ (m(szH)H? 5.31 (d, 1H) -,

.30 (bs, 1H), 11. 24(3'1H) 12.56 (m 1H). ExaaneS

11 h ) 34 43 - 3 ' | . N
Pyﬁliﬁgﬁwgﬁ y%@%uzea SH-%I ?‘ch%/s $d‘§7[%8 m 5 63 L
. 3HA, Bxy4ﬁsg7fﬁ}192Hml Biba 05571P0685 (rp, (§H)aHﬁ 97—

| __'7855)‘57 ?Q (fIH)4H)8 oB-3019. 42 (”?H)%H)’S @o?fé 5(20I g&H)QH),

57-7.68 (m. 3 I—P
r% 9§H) Sr 1%{)1 3967Ps, (SrlH}H 1218636((s,g 13% rrfL Fl|5°‘,- (t,.
81&5 (d, 1H), 9.52 1H) , 12:65 (m 1H) Exarrple 6: -
1-(2- I\/bthylallyl) pyrldo[2 3-b] pyrazin-6-yl) -

“thiourea m ".:.239-2.40C (deconp.) SrlH), 11.32 “(s

34«:@3mpapht3;a| Brallyl- 1+E3NNR1-(mtﬁ:rm;ﬁ@hen3&) Py iaw (%53 'b] -

. _.3'5%551% 2‘9 g]l %ﬁ?urégmogss 05. (?nzgkéss O;DS 12 (m

1H 8.14 (d 1H), .8 42-8 51 (m 2H), 8 98 (s, 1%0 R
ImbB . (524®E@411é $aeé§m 1M, 12.78 (m .1 H). AR

. 6-yl]-3-(2-nethylal lyl)thiourea. _
'H-NMR (de-DMSO): . & =3.87 (s, 3H),_4 36-4.42 (m, 2H),

. 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,
~1H), 11.29 (s, 1H), 12._56 (m, 1H). . -

- Example 4 1 Allyl -3 [3—(4 hydroxyphenyl)pyr1do[2 3- b]—_'
' pyra21n 6- yl]thlourea hydrochlorlde ' = |

m.p.: 160—161°c (decomp!) 

“lH-NMR (d¢-DMSO): & =4.36-4.43 (m, 2H), 5.31 (d,-lH).
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, 1Hy, 12.56 (m, 1H).

- Example  5: (2 Methylallyl) -3- (3-phenylpyrido[2, 3-b]~

35

pyra21n~ ~yl)thlourea

m.p.: 225—226°C (décomp.}

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

5.01 (s, 1H), 5.22 (s, 1H), 7.55-7.80 (m,  4H), 8.3Qf |



7 (deconp.

251 252C (deconp ) 1H NMVR (d6 DVBO) - 5

mp.: = .
~1.92 (s, 3H), 3.85 (s, 3H) 4..27 4.35 (m . 2H) 5, 02
(s, 8.

1H) 5.24 .(s, 1H), 7.15 (d, 2H), 7.58 (d,. 1H)

(d, 2H) 8.41 (d, 1H), 9.46 (s,.1H, 11.29 (s, H)_

12.68 (m - 1H). Exanple 8. - 35 -
1- ( 3- Napht hal en- 2: yl pyri do[ 2, . 3- -. b]pyra2|n

y18).38. - (d; notiy ophenyd ) thj ourga m 2. 2560-261C 11,32 (s,

0 1K d6- - DVBO 7.61:7.68 (m 3 o
_(q%'mg?) %) %ﬁc( 1H) ,)8 01-8.06 (m 1I(—I) - g|)16
(m 2H) , 8.26 (d | 8.53 (d, .1H); 8.58 (d, 1H) .

9ﬁ%%“§ e 1F06 9 6211?2 Mé%ﬁylafiyf3(§i §J§ap5¥g§ie43§_yl; _

-1ngl@¢[@bﬁhbi?ﬁhényh}ﬁyyﬂﬁbb?@@rbépyraZ|n~

6-yl]-3-(4- nltrophenyl)thlourea mp.:250- 251C.
(d6-DVBQ) .S = .. 3. 85 (s, 3H),. 7.17

(d pZH) 2)3? ?f°3p') dgcg@Pé 1H 9.65 (s, 1H, 11.77
s 1R 2H) , 8.21 (d, 2H) , 8.22-8.27.. 1H)

g 8?5%}?%395%% 1O oS dopa iy 432 (m, 28, 5.07

p)(lsazﬂﬁ 6- VBl 28hi (@yr aal)8. J4 60d.7 . 29) , (8. BH (,d8 J09-8.05 (m,

1@} 38 &ﬁﬂ%éﬁ§oé§§(|1éfﬂF§ R é??}%?s AL 4?H§ 8P ' (m,

'-_Ezarxm 8.98 tts OyLHDpr BpgB- I, ( w)phew@?/rﬂdo[wvbllz 78

 ,_15:

¢_thazug)6 yl')thiourea "H NWVR (d6-DVSO): 0. 70-0. 80 o
( .

2F) . "0.91-1.00 (m 20.2H), 3.20-3. 28 (m 1H),
7..51-7.72. (m 4H, 8.36 (d, 2%0 8 45 (d,.1H) . . 9.52

-Eiam@kk,'7 1113ﬂ3*(4%Méﬁﬁ0x Sy rido 2 @ﬁﬁmﬁy%321n—:fi:

P R GRTE By ek —b]spﬁrsaz'(Q "2

7.59-7.67 (n] 4H), 30. 8.38 (d, 2H), 8.46 (d, 1)’

__.20__
25

T30

9 55 (stik%szlé ﬁéc&ﬁp )

1H NMR (dg-DMSO): & = 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 (4, 1H), 8.31 (d, 2H), 8.41 (d, 1H), 9.46 (s, 1H),

Example  8$ 1-(3- Naphthalen—2 ylpyrldo[2 3 b]pyra21n -6~

' yl) -3=- (4 nltrophenyl)thlourea '

| R m.p,: 260—261°C-(decomp;)

IH-NMR (de-DMSO): & = 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,

2H), 8.53 (d, 1H), 8.58 (d, 1H), 9.04 (s, 1H), 9.62 (s,

-~ 1H), 9.76 (s,,lH)g-ll.Sl'(s, 1H) .

35

- Example 9:- 1-[3-(4- Methoxyphenyl)pyr1do{2 3 b]pyra21n— :

6-yl]l-3=(4 —nltrophenyl)thlourea :

-m.p.:'250—251°C'(decomp.)'



1H), 12. 10 (s |FD Exanple 13> '
1- Benzyl - 3- (3- phenyl pyri dof 2, 3- b]pyra2|n- yI)thlourea

'35 1H-NMR (d6-DVMBO) : 6 _ .4. 9..6 (m 2H', 7.37-7.48"

(in, 3H , 754767(m 6H), 8.32 (d, 2H), 847(d

U1H) ., 9.52.(s, 1H). (s, 38H, 12.91 (s, 1.H
Exanple. 14: 1- (4- Flucrophenyl) 3-(3- phenylpyr|d0[2 3 -

10

3H), 9.29 (s, 1H) 9.42 (s, 1H),, 10. 18 (s iH

15

20

_bllﬂymam kB phbE 08 @2 851 (4 NV 107 DIBOKC 2383 7. 7'1' L

2% é“zj(d?g (Fi[)Tll 3@5?2(58 21H)(mr111(*§]2 %% H (m, T

'Be?rmnleam (s 3EAnedylasy risdol ) 3- tn]lp?ﬂaztsn m—wl) 3- p S

tonIurea 1H). .8.44 (d, 1H), 9.59 (s, 1H), 10.36 (s,
1H), 11.46 (s, (d, 2H), 7.59-7.67 (m 3H), 7.80 (d,

m)xar@Jses (410219, 1H«*:NWR—BUI’6YDNB@13*F®IZYE®YJ(B®[Z&I-@ b]-__ el

5 EXanpl e 16:
t
i%%ﬁloro 3)t;} IuoronEthyIphenyI) 3-(3 25

' phenylpyrldo[z 3- bj pyr azi n- - 6- yI)urea H- NVR (d6 DNBC»
Sn. . 5@ (48 )y 774 (d, 1H), 30 7.80 (d, 1H

787(d 1H . 8.21 (s 1H) 839(d 2H) ; 1H). L
.48 (d, 1H), 9.53 (s, 1H), 10.55 (s, 1H), 11.82 .(s, -
EﬁanﬂMa ms—mMSOX: Mor phal it 4ty -eBHyL) 7”53 -7(%9phenyl4H),

LR g, R DM S o e,

3.160-,3.168 1o (4HLH)Z. 55- 7, 70 (m 4H),- 8.30-8.40 (m

Ex. YR RRRARSNVRSal t 1SPhH : CH2CH CH2H R
2 SR hyIHCHZCF—IE@:FEiLRPIf%@l %@WW@@L&H bl-_'-_
4%1*&1%%%%@@%01 SSPhH- CH2C (CH3) =CH2H. 1H - =

| m.p'_.'_: 233_—234°-C

JH-NMR (dg-DMSO): .8 = 0.70-0.80 (m, 2H), 0.91-1.00 (m,
2H), 3.20-3.28 (m, 1H), 7.51-7.72 (m, 4H), 8.36 (d,

2H), 8.45 (d, 1H), 9.52 (s, 1H), 11.31 (s, 1H), 12.45

25

30

35

(S.r 1H) - .

“Example 12: 1—Methylf3—(3—phenylpyrido[2;3—b1pyrézin-6—.--

yl)thiourea
'm;p.: 253-254°C "

IH-NMR (dg-DMSO): & = 3.25 (s, 3H), 7.59-7.67 (m, 4H),
8.38 (d, 2H), 8.46 (d, 1H), 9.52 (s, 1H), 11.31 (s,

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

' Example 13: 1—Benzy1%3u(3—phenylpyrido[2;3fb}pyrazin—6—_

yl)thiourea

o m.p.: 232-233°C



-~ 6S2- napht hyl H CH2C (CH3) '=CHRH. H 7S4- MO PhH CH2C

(CH3) '=CH2 . H1H 8S2--napht hyl H . Ph- p- NO2HLH -

 9S4- MeO- PhH Ph- p- NO2H1H 10SPhH- C( CH3) 3H1H

11SPhH-"cycl opr opyl HIH 12SPhH CH3H1H- 138PhH— benzyl HlH

14SPhH-Ph- p- FHLIH 150PhH-p-togyl H H
160PhH Ph- p- O - m CF3H1H -

17QFNMRCH&§EBM§UPFPB?1;| - 4yl (FELH ﬁ_&rﬁl ogi. gaL7 4®ff§1(,‘t $H)
e . _COo oundads | nven n e ry
ef7f ﬁﬁp H&'rf S awi n§2hd.¢an 0 r?e/“l @r &fﬁﬁ e %and ‘Sf

i ym—nsl riﬂ HKisnases 16 ,t he. emmosunum)of the 15 inventi on
- -was tested in conventional kinase assays: . PKB/ Aktl,

'con itutively active

c-Raf, B-Rat, Mek, PDGFRbeta, Flt-3, c-Kit, c--Abl,
KIERaHIP@Rl Ja41:3| I G:inFBofbmth@Ylﬂ +3+ éhgbrherkylrra&:elsicairﬂj 3=
£4 f-fed S o rEHt at- least- the .cytoplasmc, =
I'nase domai ns were enployed.
The k| naseswere prepared as recombi nant fusion '

pﬁrptpqunsgz\g_tztzg@‘@T (gl ut athi on S-transferase) or "~ Hl S
" Tag i'n Sf9 cell culture.:Depending on. the substrate

- type, theée various kinase reactions were carried out in-
- 10

sénelmaah (Bt SASOpr NBt es 7063by (meaps) pf 7a53-Mp66 (m, 3H),
{adsor ay, £ 6- el S at
( er k| n d( %%lg "t egst%‘lsang( Usygzngc‘les Og iﬁtq'h . 57 S'

: Réﬂ)lVbI&lErGIE c(ascaldé is descrl bed in detail below.
. ‘Sel ected test results. for .the Raf and Mek. . .
inhibitors are then |isted. Potentl al i.nhi bi tors were

:115.

. EReTRLE ﬂﬁvesir@%r%@e%rlm%fhhmpwazmw]m 3-p-

[ rtdlryltulr@la Si ngI e- dose

:ﬁm;p;; 298—299“0-

20°
25
30

- 35

- _NMR (de-DMSO): & = 2.29 (s, 3H), 7.20 (d, 2m), 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,

Example 16: 1- (4 Chloro 3 trlfluoromethylphenyl) :—(3;

f phenylpyrldo[Z 3- b]pyraZLn 6- yl)urea _

 m.pff 250?C

'H-NMR (d¢-DMSO): & = 7.58-7.67 (m, 3H), 7.74 (d, 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,

Example - 17: 1-(2~ Morpholln—4 ylethyl) ~3- (3—phenyl—

'gpyrldo[Z 3- b]pyra21n—6 yl)urea

ﬁ;p.: 226°C



~determ nati ons on- 96-wel I’ mcrotl'ter pI at es (MTPS) _
- Substances with >70% i nhibition were enployed for dose
‘response studi es. Reconstitution of the Raf-Mk-Erk

cascade was quantlfled with. the aird of ‘a cell-free

- ELI SA. The 25 followi ng regog@lnant prepared ki nase

~with test substance weye c
-26C for 30 mnutes. Th

mnutes at ‘50Cin a mun
~reaction mxtures trRfhsferred to 96-well MTPscoat ed

/incubated at tenperature. for

- proteins were used: 1.) constitutively active

| CSF guRaf (fDlisom S69- G2ldsio 2. ) (hNaghi v 3GHE- ba’élﬁh

cali 3.) -inactive His- romE. col

VAQtPS)pl cat 6Q|%a§% 48sayiias daPPréd7But (Mm AH}ind-Ho8- 4_0_.

volmymesof, 50 2d (wi,t huyn eagh ¢ase1dP; 190.ng of, Red) .

Mek, Erk kinase proteln 1 nM ATP, 10 nM MyCl 2, - 150 m\/l ._

NaCl, 25 M bet a- gl ycerophosphate 25 M Hepes pH 7. 5.
Be:falrl& tine ki nase reaction, the test substances were:

‘each preincubated singly. vvlth each of the three’
- ki nase 35 pr ot ei ns - at roomterrperature for 30 -m nutes.

For the  Kinase.reacti on, the k| nages []‘J_-Efl ‘ncubat ed

I"hcubat ed at:
.Sstopped by a
Q bI ock. 1_0

odet ect “the.

final concentratl (5:14 fr
&r the i

wth., anti--Erk 23, Santa Cr'U'E Bi ot echnol ogy,
0 ninutes and washed 3x

with were - Ab(K room TBST.Anti - phospho- Er k

e e e O e oo ooy ber il Josae |
- Afit er| $ heph MTPs .had| beer —mas:hedizsx WI th TBSH | 'H
]2 § |2-naphthyl |H | -CHCH=CH, - n | -
3 |8 | 4~Me0-Ph- H ~CH,CH=CH, H el
a s |4-no-pn 4 | -cca-ch, H |m HCL
5 s |pn H | -CH,C(CH;)=CH, R |
6 S | 2-naphthyl H | -CH,C(CH;)=CH, H |
7 s | 4-Meo-Ph H | -CH.C (CHs) =CH, la |
le |s |2-naphthyl |8 | -ph-p-n0, |a {w
o |5 |a-meo-pn H -Ph'—p—l\io2 i
10 [s | Ph 1 H ~C (CHj) 3 H o
11 |8 }{Ph H | -cyclopropyl H 1y
112 |s |en N g |
13- /s |en 8 | -benzyl H |
14 |s |[Ph H -Ph-p-F H 'H
15 |o |en B | -p~tolyl I
16 |o |Ph B -Ph-p-Cl-m-CF; B[
17 |o {ph H |'-CH,CH-morpholin-4-yl |H | H

10,

15

Biological effects of the compounds of the inventioh“

The inhibitory effect on the following human. serine/

threonine and tyrosine kinases of the compounds of the

invention was tested in conventional kinase assays:

PKB/Aktl, c-Raf, B-Raf, Mek, PDGFRbeta, Flt-3, c-Kit,



_calorlnetrlc detectlon of the kinase reactlon 50'I:0f,

‘. OPD (0- phenyl di am ne di hydrochl.or.ide.) chronngen
“buffer | gGPOD conj ugate . (#NA931, added, . incubated at.

“toom .tenperature for .1 h and again vvashed 3x with
.TBST.. For secondary antl-_rmy@e_ Phar maci a) .- 1: 2500

was 37C for 30 minutes. The col our reaction was then

Vwetabml pekbedl i peereacinal e I and eﬂg:ukzelqdletngth-

%ék pI ace usi ng t-he sane _experinmental design wth

NaXBEr | EET b Yoesers ngfﬁaﬁeBFsdosehuéspéﬁsele%‘FBt ghe

lfdeyeb@uaedlbn abofrkt Shut eadey aictdde NMinakk domalns -

“sem. |l o arlthn1ca rraded concentrations, from 3 ,
%u% 1nant

166™W ﬁ“ﬁé YEso SIREFE YAFCuPACER ST 2° reco
Gfaphead@mQMelnEheudﬂanEDdsgmﬁtahhlonVSHtmansfhmwse) or

‘ebracike 28 AL oy of 1 BNRSAG WAl o idace

val’'ués ranging to e exe

'tleﬁwseunéﬁﬁsvaxumﬂﬁJxénase Eeepl ey sabedcasﬁ@ed1ouz in

10

s

S 25
ﬁ'used;'l.),constltutlvely active GST- c -Raf-DD. from S£9
'1cells, 2.) inactive GST-Mekl from E. coli and 3.}

.35

s%n%wlghllEngA 1%or$§tesl %r16by1 %eaGQO M a slmple
substrate adsorptlon assay 'Qn. 96- well Flashplates‘l

_(Perkln Elmer).

‘The testing on substances on the Raf-Mek-Erk cascade is
described in detail below. Selected test- results for.'
_the Raf and Mek 1nh1b1tors are. then llsted

. Procedure: _Raf-uek-si:k ELISA

';Potential: inhibitors were firstly: ihvestigated- at a
lconcentration of 20 ug/ml in initial 51ngle ~dose
_determinatiohs on 96—well microtiter plates (MTPs) .

.Substanees with >70o inhibition wereremployed fof'doée—

response studies. .

' Reconstitution  of =~ the Raf-Mek-Erk cascade . was

_Quantified with the aid of a cell-free ELISA. The

following recombinant prepared kinase protelns were .

1nact1ve His~ Erk2 from E. COll

A typlcal klnase assay ‘was carrled out in a_ flnal
volume of 50 pl with in each case '20-150 ng of Raf,
Mek, Erk kinase proteln, 1 mM ATP, 10 mM MgCl, 150 M
NaCl, 25 mM beta- glycerophosphate, 25 mM Hepes pH- 7.5.

 Before the kinase reaction, the test substances were

each preincubated singly with each of the three kinase

proteins at room temperature for 30 minutes. For the

- kinase reaetion, "the kinases preincubated with test

substance were combined and incubated at 26°C for 30

" minutes. = The = reaction was stopped by a final-
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pyxi do[ 2, 3- b]pyraZIne derivatives of the -general

| Formula | R3.-,NA, N H RLl_ipggwhich the substituents.

'R1-R3 have the following 10 neaning: Rl.and R2. 'nay '-z“c"?f. o
be.dridenandani yo of 2@ness§105¥1&r 1ol5m(mh12e£1yqrtoxy¢ Cin _a__l SR

' i(|||) alkﬁ% mhere the al kyl radical 'I's saturated and
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- 100 pM., The  ICsp values were calculated {lu o

25

-1 to 8:C atoms, 20 (iv) unsubstituted
ochsm bgthiet umﬁluabubteubséﬁ, t h&lear ykakadbaal miryubeye were
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Ni2het eSan’gzaI ylCrusdH a8 bt editiSetosr,o - ‘incubated 'at-_ room
temperature for 60 minutes and washed 3x w1th TBST -
Anti- phospho -Erk Ab (#9106, New England Blolabs) 1 500:
in 50 ul of TBST/1% BSA, was' added and 1ncubated at 4 CT'

ﬁovernlght After the MTPs had been washed 3x w1th TBST,.

secondary  anti-mouse IgGPOD cou]ugate ' (#NA93l

.'Pharmacia) 1:2500 was added incubated ' at ‘room.

temperature for 1 h and agaln washed 3x w1th TBST For.

:fcolorlmetrlc detectlon of the kinase reactlon,.50 ‘pul ofr'_
~0PD (o- phenyldlamlne dlhydrochlorlde) chromogen bufferl'

“were pipetted “into each of the wells ‘and 1ncubated at

: 37°Cc for 30 mlnutes The colour -reactlon was thenr__

-determlned in an ELISA reader at 492 nm.
© The experlmental determlnatlon of dose response plots“
took place using. the same experlmental de81gn with 10

semilogarithmically graded concentratlons from 31.6 pM-
GraphPadPrism.

The compounds of  the invention _ Show'-'effective.

_ inhibition of Erk phosphorylatlon with';ICw-fvalues
. ranging to 400 uM (see_exemplary_embodiments'4_and_l2)._e
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heteroaryl radical may have one or nore identical 25
cycl oal kyl, NHC(O) - heterocyclyl, NHC( O - aryl,

" heteroaryl, N02, SH- S-alkyl, S-. aryl, OH OCF3;

- 0-.alkyl, 0- cycl oal kyl O- aryl - 0- heteroaryl

O%O)ZOQMWMO@@(O) cycloalkyly OC(O)- he@@wﬁmb&hm%‘@w

(. 0) -heteroaryl, NHS02-al kyl, NHS02-aryl, NHSO2 SO“QC  _2”"

(O -aryl, CI:(C» -het'er oaryl., .0S02- aIkyI 0802 35 -

'lcycloalkyl -0S02- aryl 0802- heteroaryl C (0). -alkyl,
' Ccée}msaryl CO2H, - C02 al kyl ,- Co2- cycloalkyl Q02
-heterocyclyl C02-aryl,. C02- heteroaryl C (0) - NH2,

O)NH-hetero-- :

Cﬁ;)NH—alkg , . C0) NH- ¢ cl oal kyl L
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substituted alkyl, wherN tt
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_'heterocycIyL, aryl or heteroaryl substltuents, and- the ;
alkyl, cycloal kyl, heterocyclyl, aryl and heteroaryl

. es R2  substituted.
i deﬁéndently of ‘one -
i ubstituted or
rRdi cal nay have.
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substituents may in. turn t]
--C(Y)NR4R5, where Y is
anot her and R4 -and Hﬁigre
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NH- het er ocycl yl, NH-aryI NH- heteroaryl -
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(Oh -whkyh, M(S@bstﬁ&tﬁie@ﬁbkyr{l NB'Cl(lé)Qe the follow:.ng.':

heteroc§clyl NHC( 0) -aryl,  NHC(0)" heteroaryl,
NBEBBAPRyi ,  NHS02- cycl oal kyl, NHSO2-aryl, - NHS02 20

" heteroaryl NO) SH S-alk 1 Sc cloalk 1 y.Y 25°r

R1l. and R2 may be 1ndependently of one another.. o

‘2f(i)' hydrogen

15 o
L (1) hydroxyl:
20

“.._25 E :
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: (iii) alkyl,: where the alkyl radical is saturated and' o

may con51st of 1 to 8 C atoms,

- {iv) unsubstituted or substituted aryl; whére the aryl
' ‘radical may have one or more identical or
different F, Cl, Br, I, CF3, CN, NHz, NH-alkyl, NH-

arvyl,  NHFalkyl—cycloalkyl, NH—aikyl—hetéroéyclyl,
NH;alle—aryl, NHralkyl—heterOaryl, ;NH—alk?lfNHZ,
NH-alkyl-OH, N(alkyl),, NHC(O)-alkyl, = NHC(O)-
cycloalkyl,  NHC(O)-heterocyclyl, ~ NHC(O)-aryl,
NHC (0) ~heteroaryl, _NHSOg—alle NHSOz4aryl 'NHSO,- |
heterbaryl NO;, SH, -S-alkyl, S- aryl S- heteroaryl,*
‘OH, OCF3, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-
aryl, O—heteroaryl, O—alkyl-cycloalkyl,; Q—alkyl— 
heterocyclyl, O-alkylnaryl, O%alkyl-heteroaryl, O-
alkyl-OH, OC(O)&alkyl, OC(0) ~cycloalkyl, _OC(O)—_

cycloalkyl,' NH—hetechyclyl, NH-aryl, .NHfhete:oé"'
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S NHSOZ -al kyl, ‘NHS02- cycl oal kyI NHSOZ aryl NHS02
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(v) unsubstituted or. substltuted heteroaryl, where the -
"'heteroaryl radlcal may ‘have one or ‘more identical
~or different ¥, Cl, Br, I, CF3, CN, NHp, NH-alkyl,

NH-cycloalkyl, NH—heterocyclyl . NH- -aryl, =~ NH-
heteroaryl, N (alkyl) 27 NHC (O) -alkyl," NHC (O} -
cycloalkyl,. NHC(O) -heterocyclyl, NHC(O) ~aryl,

_ NHC(0) -heteroaryl, NHSO,-alkyl, NHSO,-aryl, NHSO;-
. heteroaryl, NOs, SH, S-alkyl, S-aryl, OH, OCF3,
O alkyl [ cycloalkyl - - Q-aryl, O—het’eﬁ:oaryl,
OC(O) alkyl 0C (0) c_ycloalk?l,'OC_(O)—heterocyclyl,
- 0C(0) aryl ‘0C{0)~hetercaryl, 080,-alkyl, 050,
cycloalkyl, 0SO,-aryl, 0SO;-heteroaryl, C(0)-alkyl,
C(O)-aryl, COH, CO;-alkyl, COp-cycloalkyl, COp=
: hetérdcyclyl, COféryl,‘ '-C_Oz—het'e_'roar_yl', C (O) -NH;,
C{O)NH-alkyl, ~ C(O)NH-cycloalkyl, C(O)MNH-hetero-
cyclyl, ' - C{O)}NH-aryl, '~ C(O)NH-heterocaryl,
© C(O)N(alkyl)z, SONH;,  SONH-alkyl, = SO,NH-aryl,
 SOsH, SOéO—alkyl, -80;0-aryl, ‘alkyl, -cycloalkyl,
heterocyclyl, aryl or héteroa_ry_l substituents; and
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S02- ar W—I O.I.Ewmqé&q oa kyl NHSOz-aryl NHSO2-
heteroaryl NO,, SH, = S- alkyl 8- c_y_cloalkyl,

5- heterocyclyl, S—-aryl, S- _heteroaryl, -OH, * OCF3, .-

O-alkyl, O~cycloalkyl, O—he_ter_ocyc_lyl,' O-aryl,
O-heteroaryl, O-alkyl-cycloalkyl, .O- alkyl-aryl,
_O—alky_l—h_e_teroary_l,' OC (0} -alkyl, 0C(0)- cycloalkyl
OC(0O)-heterocyclyl, - OC(0)-aryl, - OC(O) -heteroaryl,
0SOz-alkyl, = 0SO,-cycloalkyl,  0SOz—aryl,  0SO,-
hetercaryl, C(0)-alkyl, C(O) aryl COzH - CO- alkyl B
-COZ-—cyqloalkyl, Coz—heterocyclyl COz—aryl COp~

heteroaryl, CO;-alkyl-cycloalkyl, CO;-alkyl-hetero-
_'cy;:lyl,_ COz-alkyl-aryl, 'Coz—alkyl'—heteroar'yl,
C(0)-NHz, C(O)NH-alkyl, C (0)NH-cycloalkyl, C(0)NH-
'hete_rocyclyl,_. C{O)NH-arvyl, C (0)NH- heteroaryl

C_(O')NH.—alkyl—cycloalkyl, | (_O)NH alkyl-hetero-.
cyelyl, . C('O)_'N.H—alky.l—aryl, | C(0) NH-alkyl-
heteroaryl, C(O)N(alkyl),,  C(O}N(cycloalkyl)y, "

C(O)N(aryl);, C(O)N(heteroaryl),, SO-alkyl, SO~ .

aryl, SOz-alkyl, SO,-aryl, - SO,NH,, SOsH, alkyl,
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'SO2NH-aryl, SO2NH heteroaryl, SO3H, S020-al kyl ,
~S020-aryl, S020-heteroaryl, alkyl., cycloalkyl,

heterocyclyl, aryl or heteroaryl substituents, 25 R
(vi.) unsubstituted or substituted heteroaryl, where . -

; f,-the-heteroaryl radical nmay_hgye_one or nore identica
or different F,-Q, Br, I, CF3, CN, NH2," NH al kyl,

. NH cycloal kyl . NH heterocyclyl; NHaryl, NH
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“alkyl, N
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' N(alkyl: HC
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__heterOcyclyl, _C(O)NH—aryl, ' C(O)NH—heteroaryl,
. fC(O)NHualkyleéryl, B C(O)NH—alkyl—heteroaryl}
' C(O)N(alkyl), alkyl or aryl substituents, S

'””'(ivjfunsubstituted or 'Substituﬁed. heterocyciyl, ‘where
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"~ the heterocyclyl radical may have one or more
- identical or different OH, O-alkyl, O-aryl, NH~
alkyl,  NH- -aryl, alkyl, alkyl-aryl or aryl

'substltuents,

{v) unsubstituted or3§ubstituted'aryl, where the aryl
B .radical 'may- have 'une or more 'identical or
different F, Cl, Br, I, CFs3, CN, NH,, NH-alkyl,

' NH-cycloalkyl, NH-heterocyclyl, = NH-aryl,  NH-

heterdaryl, NH-alkyl-cycloalkyl, NH- alkyl -hetero-

cyclyl, NH-alkyl-aryl, NH- alkyl heteroaryl NH—
alkyl-NHz, NH-alkyl-OH, N(alkyl)s, NHC(0)-alkyl,

NHC (0) -cycloalkyl, = NHC(O)-heterocyclyl, NHC(O)-



cycl oal kyl , NH heterocyclyl, NHaryl, NH hetero- aryl,
NH-al kyl -aryl, NH al kyl -heteroaryl, .Nal kyI )2 NHC
(O.-alkyl, NHC (O -cycloal kyl, NHC (O -

heterocyclyl, NHC(O-aryl, NHC(O) het eroaryl 30
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NS02- o, NHSCPe pch pa oyt NS02- axby %1y,

oal kyl ,

0- heteﬁd@)@l(ﬂryl@earyﬁ(ool\] (h@ttéﬁf@aﬁyll)zo aISR}yIalka’rlyI 50-
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‘0-al kylvhe tef%w 1k 0) -], k¥ by, 1 OC. (S@zNH so NH —alkyl,

choaIkI er ocy clPy| OC& ) - ar
y y H~aryl . SOZNH etéroa SCB/H’ 020 alkyl,

. 80,0-aryl, . SOzO—heteroaryl, 'alkyl, cy_cl,oalkyl,_'
' “heterocyclyl, aryl or hetéroaryl subStituents,_ |

{vi) unsubstltuted or substltuted heteroaryl, where t'he'
- heterocaryl radlcal may have one or more 1dent1cal
or different F, ¢1, Br, I, CF3, CN, NHz, NH- alkyl -
- NH- cycloalkyl ‘NH- heterocyclyl . NH-aryl, NH-
_ heteroaryl,' - NH-alkyl-aryl, NH—alkyl heteroaryl
N(alkyl),, NHC(0)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
‘ heterocyclyl,i' NHC{O)-arvl, NHC (:O)—heteroéryl,
'NH_SOZ—al_k'yl, NHSOp~aryl, NHSO,-heteroaryl, NOz, SH,
s-alkyl, S-aryl, OH, OCFs;, O-alkyl, O-cycloalkyl,
O-heterocyclyl, O-aryl, O-heteroaryl, 0C(0O)-alkyl,
0C(0) -cycloalkyl, OC(O)-heterocyclyl, OC{(O)-aryl,
0C(0) -heteroaryl,  0SO,~alkyl,  0SO;~cycloalkyl,
- 080z-aryl, OSOg—heteroarYl, C(0)-alkyl, C(0O)-aryl,
C(O)~heteroaryl, 'COzH, .COg,—-alkyl, COz—cycloélkyl,
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-heteroaryl, OSO2-al kyI 0s02- cycl oal kyl, 0S02- aryl
"O802- heteroaryl, C2H, 02-al kyl, C02- cycl oal kyl ,

~C2- heterocycl yl, C02--aryl, .C02- heteroaryl;, C . (O)

NH2r C(O NH-al kyl,” C (O NHcycl oal kyl C(O) NH 30
heterocyclyl, C(ONH aryl C(©) NI heter oaryl _
C(O NH al kyl -aryl, C (0) NH-al kyl --heteroar yI

"‘-"--C(O)N(al kyl)2, alkyl or aryl substituents,. (IV)

| unsubstdd, uﬁgg?p{) )?‘y%; it ug;ggl_gile% rOCd@J—He«te‘%%&%gl 35 COz

the heteroc C cal ma € one Or nore

. identi @&kYéerFﬂPéﬂéﬁﬂ- OH, @aidjyl- b@&reypcmmylm kyICOT |

NH-aryla1 1@hkyhyor, @bﬂaﬂdpﬁlmét@m&r t, 49(0) -NHz, C(O)NH- .

unsubstituted or bstltuted
radi’ cal"":j'rﬁé(;L havé éq%FYrﬁ;P@%?ﬁéntl c {O&Nt}gﬁﬁ%ﬁyq;yl .
d, Brco)NgFaryCN, NH2, oli\NHahkyéroMyl,cycl @?adooy\m alkyl— -

e s, e, come

- NH al kydlkandyleryBlF- 8I¢ QyNHhetléydaahytermmky@(M alkyl)z, .

NEE 2l Kyl (o%(c%%ﬂk NHC (0) . -al kyI C(O)N ar?/l 20

NHC( O) - ¢ ) - het erocycl 'y NHC(O)

T NHO(O Ce@éﬁéb@éﬁyparm 02- alRyral 2 §Pyrarylio SOzNHz,
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NHS02- E%ﬁﬁoélwl “@ozﬁﬂa%ﬁ' kybozrﬁi-qyé?ﬂ%%wl SOsH, -

" Sh 4
S T ki 5 Sk Rl ST © et

heter oarploaQkellkyl wyeépatkylyl O- aldeyll heber od‘yasttgal'oaryl R
.~ 0-al kyl -aryl. |kyl - heteroaryl, 0 15 al kyl-OH, _ ‘
0 O- aslu% st t&%"‘?
- OC(O)--aryI OC( 0) - het er oar yl , OSOZ al kyl ,
1> - al

5} cycl oal kyl CI:(O) heter ocycl yl,

ycl ga 2- I te ryI ' '
Oﬁ%k%yﬁq & O)wx Qﬁa - %@gr%grygeé oyccl‘:o(aq)kyl. or |
.al kyl he@;m@}y@ﬂg kkyl;  CO2-heterocyclyl, C02-aryl, 20

'-_COZ het er oaryl , . COZ aI kyl cycl oal kyl , C02- al kyl
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et o o%cﬁ'zyrlcdﬁ'(é?% BT AR ké}?& HE 2 7 are

o (0)NH :Jmite@endymttyb/ o€B( Ga)qul—laabjch,erq O) NH- het er oar yI s
20 Cyelyl, (O NFalkyl-aryl, C(O) NHal kyl -
. (1)} - hydrogen, B S

C(0) NH al kyl -cycl oal kyl ,” C(O) NHal kyl -hetero 25

' (ii) unsubstituted or éﬁbStituted' alkyl, where the.

'alkyl radical may have one or more 1dentlcal or
different F, Cl, Br, I, CFs, CN, 'NH,, NH-alkyl, NH-
- Cycldalkyl, .NH-heterocyclyl, NH-aryl, NH- hetero- -
- aryl, ' NHwélkyl—aryl, ~ NH-alkyl-heteroaryl,
"-N(alkyl)g, NHC(0O) -alkyl, NHC(O)—cyCloalkyl,_NHC(O)—
heterocyclyl, 'NHC(O)—aryl' .NHC (0) ~heteroaryl,
© NHSO,-alkyl, NHSO,- cycloalkyl NHSOz—aryl, NHSO,-
'heterbaryl‘ " NO,, = SH, S- alkyl S~cycloalkyl,
S- heterOCyclyl 8- aryl, S-heteroaryl, OH, OCFs,
O-alkyl, O- cycloalkyl O~heterocycly1, O-aryl,
. O-heteroaryl, . O—alkyl—cycloalkyl;_ O-alkyl-aryl,
O—alkyl—heteroaryl, OC(O)—alkyl,:OC(O)—cyclOalle,
OC(O)—heterocyclyl, 0C(0)-aryl, OC{(O)-heterocaryl,
. 0S0,-alkyl, ~ 0SO;—cycloalkyl,  OSO,-aryl,  0SO-
heteroaryl,.C(O)—alkyl; C(O)—aryl;-COZH, COs—alkyl,
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‘heteroaryl, C (0) N (alkyl) 2, C(ON(cycloalkyl)2,. C-

(0) N (aryl) 2, C(0) N (heteroaryl) 2, SOalkyl, SO

aryl, S02-al kyl, S02-aryl, SO2NH2, SO02NHal kyl ,

SO02NHaryl, SO02NH- heteroaryl, S03H, ‘S020-al kyl, 30
5020-aryl, S020-heteroaryl. g kyl, cycl oal kyl , R
heterocyclyl “aryl or heteroaryl. substltuents (V|) '
unsubsti t ut ed or substituted. heteroaryl wher e the

* heter ogpylc #@ﬁé&ﬁ&yﬁﬁy G@Z\L%e‘%%%og%dlﬁlfle 'd@ﬁzua“i%‘)

" or diffefen

2, NH- al-| g .
NH- cy cPBRFR9RTYINH hetfé%zcé%wrcymilpaﬂ—wl N COz- alkyl— |

Rl?tﬂ( OF;%YEro lLKYbOENfa\/ik 1N%lq}1k,yledazeflta@ HHe.tNeroaryl |
a C '
(O - L 8he %Pﬁh K.L&% 5 NHN)é@f(: E%é’?er =

NHS02- abkgh:ocgdblsgz arylg( Mﬁﬁ%m,er oary{Q) N‘iml,eiﬁl-]i;oaryl

& her R AN R G Garl) © BRI etero-

OC(.0) -cychual kyl C( @Imﬂﬁalk&ﬁfgxm@plyHS(O(Kﬂ{@ka%ﬁhetero—

0s02- ar 0S02- het er oary _
C (0) Crﬁ@wdéaw}hr COBHO b‘,@be’awwryl{m cyBreakkyy, SO-
C02- heaews;ycbm?aga%l aryéoz-@t};rlhet efoaany) 503@2 alkyl

- OC(0) - Qﬁﬁﬁfoafyl ]ﬁﬁléZCSOZ cyc @@ é ycloalkyl)g;

el SIS Sl S e

..C (O N:bstychealtlsyl - C (0) NH-heterocyclyl, C(()NH
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aryl, C(O NH.heter oaryl C(O) NH- al kyl - cycl oaI kyI

c(O) NH- al kyl - heterocyclyl (O . NHal kyl —aryl, C (O -
NKL Ak kybtnpebetoanyed Cp(o)smbqtﬂtm@¢q zcycloalkyl where -

- C(0) N(gye! oa l&uaa%kg@( O)r'é'(i%)ﬁh) 2fna9 (@])avu che. oz mote

~(heteroaryl.

S02- aryl 2NH2|
SO2NH- APRDEICaEp R Qe-ﬁifers@r\f—v het er %ar yE; BHgy NH-alkyl,

| S020- afikiykyc$0a0kely! . SO2@hekereaiyiclyal, kyl 2QyH-aryl,
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o cycl oal kyl, . hetero ycI | or _hetero
e o e e 00y S A b 02T - heteroaryl,
_ ‘ cycloaNKyEkgﬂ)hethQ{ObymlEYl, NHC(O) cycloalkyl NHC (0) -
20

heterocyclyl - NHC.(0) aryl , NHC(O)'heterOaryl,
- NHSOz-alkyl,: NHSO,— cycloalkyl NHSOg—aryl NHSO2~
‘heteroaryl, . OH, -  O-alkyl, ~ O-cycloalkyl,

 O-heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-
aryl, O~alkyl-heteroaryl, OC(O)éélkyl, 0C(0)~ -
cycloalkyl,HOC(O)nheterocyclyl,-OC(O)—aryl, OC (0) -
heteroaryl, 0S0;-alkyl, 0S0,=cycloalkyl, 0SO,-aryl,
fOSOg—heteroaryl, CO.H, COz~alkyl Cngcycloalkyl,  
o COé—heter0cyclyl, COz~aryl, COp— heteroaryl ' C(O)f.

NH,, C{O)NH-alkyl, C(O)NH- cycloalkyl ~ C(O)NH-
heterocyclyl, C(O)NH-aryl, (O)NH -heteroaryl,
C(O)NH~alkyl-aryl, C(O)NH alkyl- heteroaryl

C(O)N(alkyl)g, alkyl or aryl substituents,

(iV) unsubstituted or substituted. heterocyclyl, where
- the heterocyclyl radlcal may have one or more

- identical or different OH, O-alkyl, O-aryl, NH-
alkyl, NH-aryl, alkyl or aryl substituents,n.' '



- .are -C(NR8)R9 where R8 is H and R9 is unsubstituted or.

substituted al kyl, where the alkyl radical: may have

- one or nore |dent|cal or 30 different .F, d, Br, I,

CF3r. NH2, NH-al kyl ., NH cycl oal kyl , NH-heterocycIyI
NH-aryl, NH hetero- aryl, NHalkyl - aryl

~NHal kyl - heteroaryl ;- N(alky) 2, NHC(O) "—alkyl NI_—IC:

(0) -cycloal kyl, NHC (0) - heterocyclyl, NHC(0)- aryI

KD DS el JE ket o

" S cycl oaddéaal smay hebevecyon® . & arJpre {dentical or

~'S-het erd)_@'ﬁérentol"' @3 3pr, O'Ial |©F|3F| cNd- QMEJ aat-kalkey 1, NH- ..
e

0--het erocycl yl, aryl e

Cooal Kky|SHS QMY | | %mt%ﬁsﬂwldla{ Effl{ )ﬁ%taé%y&aryl' NH-

QC (O he’:ﬂé@)dar (0) ayit! gat ik oy Q) kst er ocm'ﬁlkyl—-.

St Do e K B by by

U kyl, Cl\(}D)al]@rly-INHZQ)NH-amgl aHkyN(amgz;z.Cyw&ﬂ@m'kyalkyl |

| SR g Y R8st -

 .' 10
(O NH Twew Yoy 1S -axE)

COZ---aIEI@Wl - RGO cogtamyryﬁet e%%@malky@ (q\IHSQHzaryl
C(0) NHhﬁié@’the@eggéhwcmz oagkyl 5-GURNH 1§-cycloalkyl, .
het er.ocycl yl aryI HSNH- hetero ryI -

o Gl 9FFsr O

O NH-al eyl - aropey cCo@L Mgl kyJI-helaet:er:grclgrLyl o€at@, N o-

ok h&%rﬁo‘ﬂ%% S N GRNINZ, | et

- 802-ar Weteml,saﬁ-kd;l]aﬂkjd:yhyc@ml]kyl heteroaryl, o- -
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~unsubstil

het erocg]tcﬂﬁeﬁ}g:yls fohed8s ryI HF; ‘Fit’élgﬁgfkyi' i )OC(O)__ _

Stltut
cycl oalheﬂemcbladlrnag?ctﬁ@\)/ea@ﬁ rorO rhefe TR L - SO o

~di flfer l(?el[(HI ki1 N&)Sﬁ]@ t—@' cl'o»al'ﬂ'#zi I\“.%C@l—El)tf'}f&"_l_’\“listoz-heteroary]. 5
CycCl oa eter C e )
N e (Gt o RS arr obkDh LhkkarrRgEyS: oot coo-

- 30

- ~NHC( 0) aBJl]kyy.ll Nb@(@cmlmlkylcoera@ioéﬁclyl CO,- a_ryl
30

heterocg&l;(le,teroarg@) aryh; MG Qenet egﬂahy' COz'Qa_lkyl— |

_ heterocyclyl ‘ COz—alkyl aryl, COg-alkyl hetercaryl,
C(0O) -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-cycloalkyl, C(0) NH—alkyl—hetero-—
. eyelyl, C(O)NH-alkyl-aryl, 'C{O)NH-alkyl~-

. C(O)N(aryl)s, C(O)N(heteroaryl)s, SO-alkyl, SO-
- aryl, SO,-alkyl, SOz-aryl, SO;NHp, SO,NH-alkyl,
SO;NH-aryl,  SO,NH-heteroaryl, SOsH, S00-alkyl,
'SO_20:-aryl, Sozo-heteroaryl, alkyl, cycloalkyl,
f.heterbcyclyl, aryl br heterocaryl substituents,

' _ .(vi) unsubstltuted or substituted heteroaryl, where the

35

heteroaryl radlcal may have one or more 1dentlcal
or different F, Cl Br, I, CFs;, CN, NH; NH-—alkyl
NH-cycloalkyl, NH—heterocyclyl, NH-aryl, NH~
heteroéryi, ' NH—alkyl.'—aryl, ' NH—alkyl’—hetero‘aryl,
N{alkyl)s, NHC(O)—al_kyl, NHC (O) -cycloalkyl, NHC(O)-

hetercaryl,  C(O)N(alkyl)s, C(O)N{cycloalkyl)s,



NHSO02- al kyl ,” NHSO02- cycl oal kyl ., NHS02-aryl , "NHSOZ_-- .

heteroaryl, OH 0-al kyl, 0- cycl oal kyl,

. 0- heterocyclyl O-aryl, O-heteroaryl, Oal kyl - érylu

- 0-al kyl - heteroaryl OC(O)-a'I kyl , O_C(O) ."30" cycl oal kyI

OC(0) - heterocyclyl, OC(0)-aryg,- OC(0) - heteroaryl

- 0802 al kyl', 0302- cycl oal kyl, O802-aryl, -
0S02- heteroaryl CO2H,  C02- aI kyl , C02- cycl oal kyl

AC02 heh@rt@%@ 1(;02 amy¢ o)cog teroaslmd(,o Ch(eQ)eroaryl

h et er g&ﬁ%s;r an_ é\%ﬂ al\llfl_ilécle %ﬁ%%ﬁ?g Pg%f%w L

€(0) NHsalaKkIyﬂ_aryzl ,a].@(lQ) Nbﬂal I@lel?meoeaﬂmyyl, 0- cycloalkyl

..' - C(ON(al tIt {

 onsubstI Tl 5T dURer PraTd hor dFeyery YL D) et
het er 0©¢dPLy Feyadivedkyimy B@ave) dtr@te)lroamlaflrl dé)ﬂ(lcbalarylr -
or. d'fE%r%nthg@erogrgpkyl'Wxgjarilgl aleé@ -C cloalkyl '

NH aryl”, . al kyl substi tuent ere the

aryl 1 88CcaRTydy BSPe- ]@%*'ee?é@am:e Rhehroby e G ameyls
- F, A cBoy: het@%@grng | Ko, - Mk PYC|@@QJ6QGloalkyl
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- Oal kyp(@)-l
- het er ocy ol Wi{heEeOpaatyll) o, OCE0:-aELEY 0ar $D.— 502, aIS|O¢NH2,

- NH- het er ocycl yl, hetero ar -
NH- al k§{Pzey %F%%(PWF ai\HaFQ%Talﬁé]t'ero% 9t tyeroaryl COz=

NH-al kil kyarylc1 N alkyl ckngt@m@nyétefdird:;aikyl NHZg—alkyl—

el onPEy ey 8} SR afseb i N ey My e e,

__-heter@dOyNH NMS@a&kWI,, cwm—mmrocmgggl C(O)NH—_.‘

het ero : S
S-het er%?)% g Dﬂg? hétéggﬁ Vet Og%/y %{J@ch%z cycloalkyl,

. 0-al kyF(© Nayéllésanlkppte@orwpéwécyc| yi, COCQ.QrWi~alkyl aryl, .
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0- hetecqaumh,-angllkylbte%aEcgal kyl, 0-alkyl-c(0o)N(alkyl)z,
heterocycl ' al lﬂ%@ aryl,  0-al kyI heteroayy - 20 1,
&))3 alk¥9 2 00(0) cycl oal kyl | gy N(aryllz,

Tkt et S ariRlc, ST Rednoanthy ) so,
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al kyl, S@z‘)Q-@%/hYbal_ ky$Q=000a et er 6@y@+_ly¢texmr_ﬁly| alkyl,
cycloalkyl; heterocyclyl, ~ aryl = or. heteroaryl
substituents, s ' S R

(v11) or R6 and R? together are cycloalkyl or heteroﬂ_
cyclyl,

are -C(NR8)R9 whete R8 is H and RY is

(i) unsubétituted or substituted alle, -where  thé
c aikyl'radical may have one or nmre'identical or
different F, Cl, Br, I, CFs, NH,, NH-alkyl, NH-
_cYclbalkyl, NH-heterocyclyl, NH-aryl, NH-hetero-
aryl, NH-alkyl-aryl, NH-alkyl-heteroaryl,
N(alkyl),, NHC(0)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl, o NHC(O)4aryl, : -NHC(O)—heteroaryl,
'NHSO;-alkyl, NHSO,-cycloalkyl, . NHSO,—~aryl, NHSO;-
‘heteroaryl, NO,, SH, S-alkyl, S-cycloalkyl, S~
heterocyclyl, SQaryl, S-heteroaryl, . OH, QCF5,
O—alkyl, O-cycloalkyl, Q-heterocyclyl, 'Q—aryl,



25 C02- het eroaryl, C02- al'kyl cycl oal kyl, ©02-al kyI

. heterocyclyl, C02-alkyl-aryl, C02-alkyl-heteroaryl, C .

(O -NH2, .C(ONHalkyl, C (O) NH cycl oal kyl, C (0. )
NH heterocyclyl, C(0)NH aryl, C. (O NH heter oaryl -

C(O) NH- al kyl -cycl oal kyl , C( QN—L al kyl 30 heter ocycl yl -

:'._'4'_Ni—|-heteroc L
NH-al k;hlateépﬁlrylm Al kS Z‘H@t YetlosmpLoalkatlicy| ) 2, COz-alkyl-

C(0) N+ al kyl -aryl, 'C(0)NHalkyl 35 heteroaryl,

| - .C(0)'N(al kyl ) 2i C(O) N( cycl oal kyl )2r C(O N( aryl )2i |
(0)- N @3—%%%@@@&}&&)1 2, SQakkyteySarkyl , S@Z——aa]]dgb_l aryl,

- S02-ar N NH: al ( NH-ar
S02NH %’eﬁ&ﬁs‘oi 5%“%%@130 kﬁﬁ% IiF é%ifaor fcycloalkyl,
-5020- he:t:e(mah¢tteralc57¢ﬂylcyc®©a®k*y’ehrylhet@(cﬁ:)ydq;uaroaryl

aryl ord yl subst i unguBst it ed _
subst i & ut g%&?ief oar H?B m#w}zgm%h}gﬁ’he e?%g ddl CO(FSOZ
'_ may ha\?@t@m@a@mflmﬁdond@ﬂﬂwdal CdP) drftrar eﬁ@zfl‘i: €P;-agrky L,

CF3¢ O[\":@XFNFbﬂf\#yl HHQ }Qé(@éf@ém ,,ll COZ aryl, .COp—.

NH- het'er oary

~ NHC(O) ’r@tléycloc HEEQO) t@)ﬁcb%&rw’@bﬁ@@) ahEt Qﬁe@ér}&aryl

S Y 5&;9% ~NRpiso
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Talg ey (SRE AR, comns

S-aryl he@d,ro&ﬁl&&,ylo al kgl(o) BHeyeybal kyl G (O) NH- heteroaryl

. 0-het er er oaryl ~
- .(0) '-cyc% lkyéca(({ Og%ﬂgt‘éfocycl yI %%O?hg%ﬁ *Te"(&"
- .0C(0) - ime'tcéwdar yl C(OD8B2adkkytarvEo2- c@bCD)d&Hi"k@'lkyl hetero—

S 15

. Os02-ay _
b hetcépdé‘;/élr)‘ill)2002Cdrog)lN(h@(§?IﬁéFé’lléaryl dosakyl, so-

—al kyl-ar 2-al ky
~al kyl., y)é(le)aﬁ&_y clo

0s02- 02 h O Fkyl ¢ i |
Pty roar e&gﬁ?}@&%}‘% )-, aCO)Z, Cy?ﬁ?{éc?&!bal@yl 2

al kyl - @t@ﬁl al @dzramzi alt byl-dwefer 0. scyz@lo HxLNHZQOa{, alkyl,
et eroa - i . :

?E foc Q*H ré)r]bcygfryl gr&yl

(O NHsa:lb)sIt,:Ltﬁ@a@)tNI—I- het eroaryl, C(O) NHal kyl
cycl oal kyl',- C( O NH al kyl -'het er ocycl yl, (O NH

".alkyl aryl’, C(O)NH-aIkyI-heteroaryI C(O)N(alkl)2 C
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'-'35‘. :

((X)llm (txgmys@b@ml@mt)edz oxC s(@smt(\aqe}d )c;g:lca]@y\}, where the
(heterQﬁﬁﬂbhl%ylSQ%diéﬁi'm§§2h§0¥|onéo%NH%wre identical

_or different. F, Cl, Br, I, NH, NH- alkyl “NH-
cycloalkyl ~ NH- ~heterocyclyl, - NH-aryl, NH-hetero-
,aryl  NH~ alkyl aryl, NH-alkyl- heteroatyl'
N(alkyl)., NHC(O) -alkyl, NHC(O)wcycloalkyl NHC(O)—
. heterocycilyl, _NHC(O) aryl NHC(O)—heteroaryl
 NHSO,-alkyl, NHSO;-cycloalkyl, NHSO,-aryl, NHSO,-
" heteroaryl, - .OH; ' _ O—alkyl, ) O—cy¢loalkyl,f
; O-heterocyclyl, .O-aryl, O-heterocaryl, - O-alkyl-
aryl, O-alkyl-heteroaryl, O0C(0)-alkyl, OC(0)-
cycloalkyl, OC(0)-heterocyclyl, OC(0)-aryl, OC(O)-
‘heteroaryl, 0SO,-alkyl, OSOz—cycldalkyl; 0S80,-aryl,
0SOp-heterocaryl, COzH, COz-alkyl, CO,-cycloalkyl,
_ CO;-heterocyclyl, COz-aryl, COg—heteroaryl, C(0)-
 NH;, C(O)NH-alkyl, C(O)NH-cycloalkyl,  C(O)NH-
heterocyclyl, = C(O)NH-aryl,  C{(O)NH-heterocaryl,
C(O)NH-alkyl-aryl, C (0)NH-alkyl-heteroaryl,
C(O)N(alkyl)a, alkyl or aryl substituents,



SO2NH-al kyl, SO2NH-aryl, SO2NH- heteroaryl, SO3H, 25

S020- al kyl , S020-aryl, 5020-heteroaryl, al kyl,
cycloal kyl, heterocyclyl, aryl or heteroaryl -

~substituents. 2 Pyrido[ 2, 3-b]pyrazine deri vatives of

_ *the general 30 fOrnUIa_l_agﬁpLding'to Gaimil, in

“which: "al'kyl" can be acycliC, saturated or

. unsaturated hydrocarbon radicals, branched or

ST B B8 13RS o ubse g itz

| S “.::g.:
" have athfeastteoreclyl ringiddcgdndmaycylaval IGNC c4F ™more”
- be..” cyghhg;bydr asar berreadhealoy hap-agxgi}2 caiban, NH-

easti. one..

atons., saturated or unsaturated, whose  |iInkage to
the-Coﬁ%BMﬁdsNgfaFHé'g%ﬁEY%lOEt?{XﬁLﬁébﬁt%§ﬂ$3' e

pl.ace via any possible ring nenmber of the cycloal kyl

RevErunsBRsr Yoy St aBi e e YR P S vt

for a 3a4ich16- mak omade nenber edrcychine . ddgahieal or
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§gearyss t het,  OCT,
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via any possible ring menber of the aryl fadical,o jpoi
. - [ - : o

eteroaryl, O-alkyljcfélo |
heterocyclyl, ' Oualkyl-aryl, X O—alkyl—heterqaryl,.-'
VO—alkyl—OH; ‘0C{0)~alkyl, OC(O)—cycloalkyl, oc (o) -
heterocyclyl, OC (0) ~arvyl, OC(O)eheteroaryl, OSOzﬂ'
alkyl -OSOé—cyclOalkyl,-_OSOz4aryl,  0302—heterQaryl,'

. 'Cc{0)-alkyl, C(0)-aryl, C(O)eheteroa:yl,'COzHr COs— .
- alkyl, 'CO,-cycloalkyl, ”Coz—héterocyclYl,  COé—aryl,_
;COz—heteroaryl,  CO2~alkyl—cycloalkyl, CO,-alkyl-
heterocyclyl, CO,—alkyl-aryl, CO,-alkyl-heteroaryl,
C(0)-NHz, C(O0)NH-alkyl, C(O)NH-cycloalkyl, C(O)NH-
.. heterocyclyl, C(O)NH—aryl} 'C(O)NHﬁheteroaryl,'
C(O)NH-alkyl-cycloalkyl, = ¢ (0)NH-alkyl-
heterocyclyl, C{O)NH-alkyl-aryl, C(O)NHéalkyl¥
. heterocaryl, ..'C(O)N(alkyl)z, C{O)N{cycloalkyl)a,
C(O)N(aryl)z, C(O)N(heteroaryl),, = SO-alkyl, SO-
aryl, ' 50,-alkyl, SO,~aryl, - SO,NH,, SO;NH-alkyl,
SO,NH-aryl, SO;NH-hetercaryl, :SO3H,_. S0,0-alkyl,
. 80,0-aryl, S0,0-heteroaryl, .alkyl; cycloalkyl,
heterocyclyl, aryl or heteroaryl substituehts, ”



“heteroaryl" stands for a 5-, 6- or 7-menbered cyclic

“aromatic radical. which conprises at |east 1, where
.appropriate also 2, 3, 4 or-5 heteroat.ons, preferably

. '30 nitrogen, oxygen, sul phur, where the heteroatons
. are -identical or different smd-the. |inkage thereof to
. - the conpounds of the general structure | can.take
. place.. via any possible ring nmenber of the heteroaryl .
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radi.ca
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Fornulalkyaeamwdhn@CbeaIkglﬁheteaodrﬁl,cﬁé@hcﬂﬁfﬁz%ﬁD)NH-_
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CH2CH=CHZ;
, alkyl aryl, C(O)NH- alkyl heteroaryl, (O)N(alkyl)z,
C(O)N(cycloalkyl)z, SR g _ -.C(O) (aryl)z,

.. C(O)N(heteroaryl),, 'S0, ~alkyl, S0,-aryl, SOsNHa,
. SONH-alkyl, SOpNH-aryl, —SO,NH-heteroaryl, SOsH,
S50,0-alkyl, SOZO—-aryl SOz'O—'h'leteroary'l,. allkyl,

' cycloélkyl, heterocyclyl, .‘aryl or heteroaryl
substituents. = ' L o

"2. Pyrido{2,3—b]pyrazine derivatives of the général

 formula I according to Claim 1, in which:

.'Yalkyl”_ can be  acyclic,  saturated or unsaturated

hydrocarbbn radicals, _branched or straight—chain,

ﬁhaving 1 to 8 C atoms, where alkenyls havé at least one.

C-C. double bond and alkynyls have at least one C-C
trlple bond, -



CHe. CH CHB i -C(:CH2_) ) , pr_opynyl_(-CI—ﬂCzCH,'_

+-C=C-CH3) , . butenyl, butynyl pentenyl, . pentynyl,

“hexenyl , - hexynyl, heptenyl, heptynyl octenyl and

“octynyl-. 4. Pyrido[2,3-b]pyrazine. derivatives of the - ,]7

general Fornula | accordingsho.Cd aims land -2,

‘characterized in that the. het erocycl yl radi cal may be

t et rahydrofuryl, t et rahydr opyranyl, pyrrolldlnyl
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gener.al racenates pure. enant I-oners

amysFiIE difest etdemeddndaden the £bem 6PMRPRRES esOL of the.
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-of " the tautoner
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- Omitrerdetal e, megp%ﬂsﬂ | Iyeor]_tmm:‘ ofhe fbil—owmgpolycycllc
'_cogr qus o ,
%%ﬁ % (3 pherlylpyrldo[z 3- b]pyra2|n 6- yI)thlourea

“aryl? means:aromatlc.hydrocarbons,_;nter_alla 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 I can take

place via any possible.ring_mémber of the aryl radical,

.“heteroaryl” stands for a 5~, 6~ or 7—memb§red cyélic
aromatic radical which comprises- at least“l, Wheré'”
‘appropriate’ also 2, 3, 4 or 5 heteroatoms, preferably'
nitrogen, 'dxygen,  sulphur, where the heteroatoms are

* identical or dlfferent and the llnkage thereof to the

'-compounds_of the general structure I can take place via o

any possible ring member .of thé hetéroaryl radical,'
where the heterocycle may also be part of a bl— or’
polycycllc system, ' '

“alkyl-cycloalkyl”, ﬁalkyl—heterocyclyl”;_ Yalkyl—aryl"
or “alkyl-hetercaryl” have the meanings defined for
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”_ (3- phenylpyrldo
- (B4R

yrazin-6-yl)Yurea 1-

taIentss-3A %t hQP?Elgal( 15 PAToapd, campjoceur

_-p)&rrﬁZIaﬁy- Gpykiviea Q@siﬁﬁer@f dhe the alkyl, cycloalkyl,

etdeo %’y%l@lpyrgﬂffe ‘ "é%%'r‘ég?:y‘if .radical,__ and ‘where

_radlcals ‘substituted more than once may take place’

. elither on .different.-or_.on‘ethe_ same atoms more than

s 'ohce, with the_same'qr withldiffereht substituents;

3. nyido[Z;B—b]pyrazine :derivatives of the general

Fofmula.I aceording'to Claims 1 and 2,'characterized'in
that the alkyl radical may be methyl, ethyl, n-propyl,.

v efé-propyl 'n n-butyl, Sec—butyl; tert-butyl, n-pentyl,
.25 :
: ethylenyl (vinyl), ethynyl; 7prdpenyl. (-CHzCH=CH,; -

1so-pentyl neo—pentyl n-hexyl, '2—heﬁy1, n—oetyl,

 CH—CH—CH3, -C (=CHy) CH3) propynyl (- CH,~C=CH, —CsC—CHa),-'
butenyl butynyl pentenyl pentynyl hexenyl “hexynyl,
_heptenyl heptynyl, octenyl -and octynyl A

C4, Pyride{2,3—b]pyra2ine derivatives of - the general

'9Ebrmula I according to Claims 1 and 2, characterized in -

that the'heterocyclyl radical may”be tetrahydrofﬁryl,

) : tetrahydropyranyl pyrrolldlnyl - piperidinyl,
35 ' ' -

-plpera21nyl and morphollnyl.

5, Pyrido[2,3—b]pyrazine ‘derivatives of the general

Formula I according to Claims 1 and 2, characterized in
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t he genéral Formula |- accordlng to any of Clalns 1to

8 'as therapeutic active. ingredients. for producing
- medicanments for the treatnent of malignant disorders.
- 10. . Use of the pyrido[2, 3- b]pyra2|ne derivatives of =~ - .
~‘the general Formuta | accardigig-to any of Clains. 1 to_
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Cﬁﬁrﬁﬁlmylto 8 nedlcanents for the treatnment of
tumours in humans and in-mamual s. the general Fornulal
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._.enantiomers and/or diastereomers or in the fOrm Qf the
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deri atlves transducti on processes i.n
pﬁP@VéE?ﬁraﬂ@rhﬁﬁﬁﬁEﬁﬁeﬁhgrﬁﬁf the modul ati on of _
m sdi rected cel l.ular the: general Formul a | accordlhg

KEBABERnal® ey e cababite Py 00k % 3ih] PYESZENE and the |

red _
Formula I according to Claims 1 to. 6 hav1ng at least

- ‘one asymmetric carbon atom in  the form: of the1r 

racemates, . in the form of the pure enantiomers and/or

diastereomers or in .the form of mixtures of these

- tautomers.

':8. Pyr1do[2 3- b]pyra21ne derlvatlves of the general

Formula I accordlng to Clalms 1 to 7, espec1ally one of
‘the. follow1ng compounds o

1-allyl-3-(3- phenylpyridom'a blpyrazin-6-yl)thiourea
‘1-allyl-3-(3- naphthalen -2- ylpyrldo[Z 3- b]pyra21n 6—' '
vl)thiourea :

‘1-allyl-3-[3- (4-methoxyphenyl)pyrldo[z 3- b]pyra21n 6—_

" yllthiourea

~.35 .

l1-allyl-3- [3—(4 hydroxyphenyl)pyrldo[Z 3 b]pyra21n 6-
yl]thlourea hydrochlorlde :

1~ (2-methylallyl)-3-(3- phenylpyrldo[Z 3-b]pyrazin-6-
yl)thiourea : o
1—(2~methylallyl)—3—(3-naphthalen-2—ylpyrido[2,3—'
b]pyrazin—G—yl)thiourea



20 |nfluenC|ng the activity of klnases such as. c- Raf

B Raf, Mek, PDGFRbeta, Flt-3, |IGF1R, 'PKB/Aktl, c-Kit,

C Abt, FGFRl and KDR.- 15. Medi cament for use in. the

~treatnment of nalignant 25 disorders, conprising at
I'east ‘one conpound of the gesteral Formula | according.

~to daims 1 to 8, preferably: together W't h

‘conventional pharnaceutical carriers and/.or diluents .
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I gipantioewear for influencing the activity of tyrosine
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-1 (4- chloro 3- trlfluoromethylphenyl) -3- (3—phenylpyr1do—'”
12, 3~b]pyra21n 6— yl)urea _ _ -
 l {2-morpholin- 4 ylethyl) 3%(3—phenylpyrido[2,3— '

o 'b]pyrazin—6~yl)urea
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9. Use of the .pyrido[2,3~b]pyrazine derivatives"of

'_the_general FormulatI according to any of Claims 1 to 8
- _as' therepeutic ‘active ingredients’ for lproducing_
2 . medicaments for theztreatment of malignant disorders.
. °10. Use of the pYrido{Z 3-b]pyrazine derivatives of

k the general Formula I accordlng to any of Clalms 1 to 8-

as therapeutic - ‘active. 1ngred1ents for produc1nq

. medicaments for the ‘treatment - of disorders ‘based on
30

pathological cell proliferétions.-

- 11. Use of the pyrido[2,3-b]pyrazine derivatives of

“the general Formula I according to any of Clalms 1 to 8

',and 10 as therapeutic active lngredlents for produ01ng

medicaments for the treatment of disorders such as

 restenosis, psoriasis, arteriosclerosis and cirrhosis

. .of the liver..



' addition_to,odnventional phyS|oIog|caIIy tolerated
‘exci pients, additives and carriers. 20. Process for

produci ng a nedi cament according to 20 O a|n119_

" characterized in that one or nore pyrido[2,3

. blpyrazine derivatives of theggeneral Formila

therapeiud cakl y pisablyg | @ Wi 'bg ByYenki Oﬁ‘élflvatlv_es of B

10

:",accordlng to any.of Cains | to. 8 are processed”

phar maceut i cal preparations or converted into

pharnaceut1cal carr.i ers and uents or_-ot.her

exdispigsheda 2 Fonptifod facﬁcqrﬁiéfagr §é’t Rt Off gt & it 8

{h@ﬁanstﬁ@@apéﬁtmannaiétr@@ara@@@buaedtsn t hat eupﬂdﬁnﬁlng:_ -

s %%fﬁ\%ﬁstgf"‘éhﬁshfﬁéﬁﬁh 5 d Eia

mmnnﬂammahﬂi anount effectlve for tunnur treatnent

o13. Use of the pyrldo[Z 3 b]pyr321ne derlvatlves of
‘the general Formula I accordlng to any of Clalms 1. to 8

as. therapeutic actlve : 1ngred1ents for produ01ng :

7.‘81gnal _ transductlon‘. ' processes, espe01ally for

20

influencing -ﬁhe ‘activity of tyrosine kinases  and .

serlne/threonlne klnases

14. Use of the pyfido{Z 3-b]pyrazine 'derivatiVés“ of

 the general Formula I accordlng to any of Claims 1 to 8

and “13 as therapeutlc active 1ngred1ents for. produ01ng
.'medlcaments for the modulation of m;sdlrected_cellular"
sighal transduction pfocesses; in ?articular - for
'1nfluen01ng the activity of kinases such as. c-Raf,.
-Raf, Mek, PDGFRbeta, Flt-3, IGFlR PKB/Aktl c- Klt c-
‘Abl, FGFRL and KDR. EEE o

©15. Medicament for'use in'the treatmeht of nmlignant'

.25
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disorders, compr151ng ‘at  least ~one compound of the
general Formula I according to Claims 1 to 8, .
'preferably together with conventlonal pharmaceut1ca1 

carriers and/or dlluents or other ex01plents.--

16. Medicament for use'in'the_tréatment'of'disorders

based'on'pathological cell proliferations; comprising

" ‘at least one compound of the general Formula I

according to Claims 1 to 8,'préferably together with
conventional pharmaceutlcal carrlers and/or diluents or

other eXC1p1ents

17. Medicament for use in the treatment of tumours in

humans and in mammals, comprising at least one compound

medlcaments for the modulatlon of mlsdlrected cellular,-
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“'of.the general_Formula i according to'Claiﬁs 1 to 8§,
tpreferably together with- ‘c0nventlonal pharmaceutlcal

. carriers and/or dlluents or other exc1p1ents

.18, Medlcament - for. ‘use in ‘the .- modulation of
‘misdirected cellular 51gnal transductlon processes, in
'f;partlcular for 1nfluenc1ng the_ activity of tyrosine

‘kinases " and. serine/threonine . kinases comprising at

least one_compound'of the'geﬁeral Formula I according

.to_Claims.l to'8 preferably together with conventlonal
fpharmaceutical carriers and/or dlluents ~.or other

‘excipients.

19. Medicament-comprising'one'or more compouhds of the
. general Formula I according to any of Claims 1 to 8 in -

"addltlon rto conventlonal phy51olog1cally tolerated.

.- excipients, addltlves and carrlers
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20.  Process for' produc1ng a medlcament accordlng to

jClaim 19, characterlzed 1n that oné or more pyr1do£2 3-
_b]pyrazine. derlvatlves of the general Formula T

according to any of Claims 1 to 8 are processed to

'pharmaceutical‘ preparations ror_ ‘converted into a-
. therapeutically  usable ® form 'with conventional
" pharmaceutical carriers and/or  diluents or other

excipients.

21. Method for the treatment of tumours in humans and

in mammals, characterized in that at least one COmpound
of the general Formula I accordlng to any of Claims 1
to 8 1is admlnlstered ‘to the human or a mammal in an

amount effectlve for tumour treatment.



