-1 - PYRIDOPYRAZINE DERIVATIVES AND USE THEREOF AS MODULATORS OF THE SIGNAL
TRANSDUCTION PATHS Description 5 Technical field The present invention relates to
pyridopyrazine derivatives with new biological action and their use for the treatment of physiological
and/or pathophysiological states mediated and/or modulated by 10 signal transduction pathways in
mammals and in partic REIREIRRTRAS: D DERIT VAR CHP oA BN ST TDRERECHIAS ras-Raf-Mek-Erk
and 15 PI3K-Akt play a cgstseioteiiscelrormyh seelvanoliferaigmapaeniorisraiesion, migration and
glucose metabolism.Consequently,thefundamental involvement in the pathogenesis of diseases such
as cancer, neurodegeneration and inflammatory diseases is 20 proven both for the ras-Raf-Mek-Erk
and for the RI3KRke sighal-pathway. The individual components of these signal cascades are therefore
important therapeytie poirs ofattack for intervention in various disease processes
(Weinstein-Oppenheimer C.R. et al. 2000, 25 Chang F l,2003, Kats {3 LuY.etal
2003). The molgg}l%r and' ﬁggr%micél %\%Se”rjt%% of b%etf%? %gl paﬁw%vay%grieffglir% %%%izr%)%%
separately hereif&ffer? 36 W Sairality'8f ghsivth Bt éﬁt@aine%‘:m%nc%@%né%hﬁ&r%dﬁééﬁheir
growth-promotingsignals vissthe activatiamefiG-proteifi couptedyasaibighdedds to thedactivation of

serine thfeoninwgp%ﬁfs%dl@gtbsa% actiyation ot mitagensactivaied pratein Kinasg kinase 1 and 2
(MAPKK1/2 or Mek1/2) _and results in the phosphorylation and activation ofﬁ/IAPK 1$nd 2 - also

known as extrac8HRF Signal Fégirated kirdse (BKTaHE). cohtbard i 6iher sighif pathiways, the
ras-Raf- - 2 - Mgk EtK sighalpathwayrconsbines a large number of proto-oncogenes, including
ligands, tyrosine kinase receptors, G-proteins, kinases and nuclear transcription factors. Tyrosine
kinases such as, for 5 examzle, EGER (Mendelsohn J. et al., 2000) frequently mediate constitutively
active signals to am ras-Raf-Mek-Erk signal pathway in tumour events caused by
overexpression deemutatior Ras Fritatiows ar mutariean 30% of aft immdteimidirs @Hleif S.N. et
10 al., 1999, Marnshat G x1999): the highestincidance-efi80%ibeingdound i panergatiecarcinomas
(Friess H. et al., 1996, Sirivatanauksorn_ V, et al,,.1998). -Raf a der L% ted.expression and/or
activation has been eis%c%ﬁg% n Varioug fli t(%aqul oshigg FIl?(é %a%ﬁ’ 199%%L %%/%F%Iips%lgaet al.,
2001). E-Raf poifit-#ittdifts wérdddtedtedin 66% Gt SRHUFIEN-thalignahE mel AHBMEEE T4Hof ovarian
carcimomas andik2% D earamomas oftthe calan{Davies 1. €t alf 2002 <k ss=therefare netssurprising

that Erk1/2 is pfi%‘gﬂkyeiyyol\a%%aéq <O:cellular progesses:suchas cell argwih. cellprafileration
and cell differentiation (Lewis T.S. et al., 1998, Chang F. et al 2003%. In addition, the members of the

Raf kinase<&IsoHavESss Mek-Erkmbiepedent aib-A J(C)b%eﬁﬁgr’fé‘iio 8Wh08& miotseufar Sfeps have
not yet been fullyrdescrbgd.aAskhBdiw2 yAktrel Bagl havd beén despribbedas possibladmeraction
partners for the MelErkindependent Rafactivity (cher J.a1 al.; 200130, Froppaaigpduetial., 2003,

Rapp U.R. et al., 2004, Gotz R. e%rgl., (25(82? It is a%%%mrgglggwada%/s that both Me -Erk-de{gendent

and Mek-Erk-indgﬁéﬁl&eSnt éjlgna? ans S mechanisms control the activation of ﬁg(ﬁ%g ream ras

and Raf stimuli. processes (Weinstein-Oppenheimer C.R. et al. 2000,
25 Chang F. et al. 2003, Katso R. et al 2001 and Lu Y. et
al 2003).

The molecular and biochemical properties of both signal
pathways are first described separately hereinafter.
30
A plurality of growth factors, cytokines and oncogenes
transduce their growth-promoting signals via the
activation of G-protein coupled ras which leads to the
activation of serine threcnine kinase Raf and to the
35 activation of mitogen-activated protein kinase kinase 1
and 2 (MAPKK1/2 or Mekl/2) and results in the
phosphorylation and activation of MAPK 1 and 2 - also
known as extracellular signal regulated kinase (Erkl

and 2). Compared to other signal pathways, the ras-Raf-



35 The isoenzymes of the phosphatidylinositol 3-kinases (PI3Ks) function predominantly as lipid
kinases and catalyse the D3 phosphorylation of the second-messenger lipids Ptdins
(phosphatidylinositol) to PtdIns(3)P, - 3 - Ptdins(3,4)B2,PtdIns(3,4,5)P3phosphatidylinositol
‘phosphates. The class | PI3Ks are composed structurally of the catalytic (p110alpha, beta, gamma,

delta) and the regijateni(p8salpha betaehpiQloamma) sulunits. SiRythermaippibe class |l
(PI3K-C2alpha, PI3K-C2beta) and class ll| \ipsé';,él enzymes belong to the family q);the P13 kinases
5BEtEL. 20 ;

(Wymann M.P. &raﬁf 1998°-0anH58sebroe _ fﬂ? Se’PIPti?%PeSa:é%?riggerrela %?/ the PI3Ks
activates the prolifsraie ras- 10 R&F-MekErkBiynal pathway sidsthe codplihg of r&sien €F one hand
(Rodriguez-VicianaRsetalp1294) and-en the, othgrhant-stimulatessthe astir@popietic simal pathway

by recruiting_ Akt to th Il ang.an uent oveactivation IS Ki i.P.R. 15 et
o) 1696, CRang UL LAl 1007, Mo € Ul bl 1008} Consbauontn. the setan of PI3Ks

fulfils at least twBRFIGEEMECTidrhE FdriEhibur $orhTRioR 1HERLR the abivatdABrteli 978wth and
cell differentiationsemckthe-iMkibitinkof apoptokisp20 iwagdition, PiBKalsodiawets caused

protein-phosphogylating, praperties-(Dhand efak, 1994 Bangdeva Ty 24 al. 1998, Barglev A-gt al.,
1999, VanHaesebroeck B. et al., 1999) \ghicqo ar}fri%(ger a PI3Ks-intrin(s]ii$ﬁll% ,rggl%atli\pg segne
autophosphoryldtishoF examble’ i 25°Addftion, iti& krowr AT B13Ks ‘A1ds habe Kindseindependent
regulating éffecter propeftiss, eldp deking tofitrol &R diac ebatractRaEradkoweraMm e ePal., 2002,
Patrucco et al., 2004) Jb is-fyrthefmere provesribab Ri3kdelia apdRIsKgamma; aesspecifieally
expressed 30 on hemataopojetic cells and therefore constitute pqtential points of agtack fc
isoenzyme-specﬁ‘ltl::'PISkgée)ﬁz aﬁcé%lgﬁgg%?ﬁ%%n ?t%%t(r)kr?sl inét%e%r%éfm%ﬁ%ﬁhﬂa%r%a%o%%{fseases

such as rheumafismaEefvd aA8 AlleFgiBE 8Rt iR the Fedthént SIE ANa e8I 383 mphEias
(Okkenhaug K. el 2008dAlLK. etat] 2004 Smjober P{Etalhi2005R PlakKalpha, whi€l® was recently

identified as & prgtg-nneagene (ShaygstehL. et 8531999, Mag¥ . ghal,20RQcaamuelzr-£tal.,
2004, Campbell I.G. et al., 2004, Levine D.A.g Oogérips<a 4 - cgnsidered to b(f an important target in the
.I:

treatment of tum@GF 8isE&Ses* Thé fipdttan Shelips w8 gt FoPtha e eloprhent of
active substancesfis thepsformexiremelrdivese (Cithng 58 Iode JoR %t L B2093)°Fheiditases
related to PI3K (RH§kkh Whish-jagldderthe seringfthreoning kinasessmEQR, #EMeAdRe h-SMG-1 and
DNA-PK (Chiang G.G. et al 2004%:1are f great 10 interest. Their catalytic domajns a high
sequence homo%@r?gﬁéggtalfi i o?nj%:?]ﬁ%gmﬁﬁsﬁﬁ ad |ﬁ3£§cthel oggyio ?ﬁ% tt%npoﬁisf&pressor
protein PTEN (LP\?%%/&‘&}.?IQQYPS@%R@RSH alSu9y7) - 38 whoelfhinctiGh the reverSfhtof the
phosphorylation piteted dyadhe M3k eantrizités tdiahf everactivation:of AkteanidsitsTlaiunsteeéam
cascade compongnts aggSgléerre@{a%qép@asi%et-thgquusgbi@v_f,qo.rtance of PI3K as a target molucule for
tumour therapy. 20 Various inhibitors of individual components of the rasRaf-Mek-Erk and PI13K-Akt
signal pathways have already been published and patented. 25 The present state of development in
the field of kinasé inhitdis, iinpartichikar oktheeras-Raf-MekeErR ahd P13kk#ks pathway Hisdescribed in

the reviews,ef J.§.Reboli-L egaaldeiahy 2004, and RoWstzker et al., 2004 These pukjicatians
contain comprehen iveélliIftinQSB oftheligblished atentspeg_iléiﬁatio?u\ﬂ/?ich escribe. the synthesis

and use of low-mSte&iEr fis-REFRRE-EHERTG P inhiitors.“THe kinasa ihib 8r5§5)}a§- 006 (WO
99/32111, wo Askl, Bcl-2, Akt and Bagl have been described as

pessible interaction partners for the Mek-Erk-
independent Raf activity {(Chen J et al., 2001,
30 Troppmaier J. et al., 2003, Rapp U.R. et al., 2004,
Gotz R. et al., 2005). It is assumed nowadays that both
Mek-Erk-dependent and Mek -Erk-independent gignal
transduction mechanismg control the activation of the
upstream ras and Raf stimuli.
35
The iscenzymes of the phosphatidylinositol 3-kinases
(PI3Ks) function predominantly as 1lipid kinases and
catalyse the D3 phosphorylation of the second-messenger
lipids PtdIns (phosphatidylinositol} to PtdIns(3)P,



35 03/068223) which is already undergoing clinical trials, shows a relatively non-specific inhibition
pattern of serine/threonine and of tyrosine kinases such as Raf, VEGFR2/3, Flt-3, PDGFR, c-Kit and
other kinases. Great - 5 - importanceisattachedtothisinhibitorin angiogenesis-induced advanced
tumour diseases (e.g. in renal cell carcinoma) and also in melanomas having a high B-Raf mutation

rate. The clinicapeffect.of Bay) 43- 5 9006.igqurently alsasheing detespinediinpatieptsipresenting with
refractory solid tumours in combjnation with, f le, Docetaxel. Mild, side effects a romising
anti-tumoral eﬁé’i:lii? RRJE be&n djgg‘c?ribceig‘é‘ssdé faolg. ng InHIbITioN of ﬁ%&?ﬁf&esﬁﬁ?ﬁg B]lglgqu{{)signal 10

pathway has beefi déseribed for 1B4iA43-9a06! Gertiak 1/ LihkbitorPpn32598¢ANe 02758213)is
currently undergairg aPhased sigicalgtala Thapreasser substance Ghd40) (\WHQ0/86435, WO
00/37141) 15 was striking because of its hj ek specificity. apd target affinity, Howeyer this
compound pérovgglﬁzbg%ﬂgtggblic%ﬁeun{ga%%gin P ast:eHI/II trials. N(%grgliriical data are ava?lable yet for
the current succ@88orstdRante PDAZEYRR ) HEWEVEE fio AteRRFol 20 Wifh ErRFAr k3 nor any
PI3K-Akt signal pathwaymnhibiting funetien or itesimaktanedtisimodulation has yet beél @fsclosed for

this Mek inhibitog..Patent. specifications WQ.04/194002 apgd /O 04/304003 25 desgribease
pyrido[2,3-b]pyrazines, which can be substituted in the 6- or 7- ositionovyiy%ureaetthiourea amidine or
a

guanidine groups* THESE EOmPBEUAREpSesEsE pRsiiertias 88 irtibitd?s 3¢ odur: P

. ‘ 6?’%@oﬁ<?nases, in
particular of tyroBme-Afaksé&rine/thfaprie 3G kindsys, Bhd aise asamedithaPprodacé i8pecified.
However, no use pkthese cempounds @sigadelators 0f fipid kinases aalone os fugorahiaten with

tyrosine and serine/thregnine kinases has bee ribed, 35 ddition, patent specificatiopn WO
99/17759 descriglég" py(ﬁ%%ﬁ&gfﬁﬁgzins;slﬁﬁ% ?gr%ong oether t %lngs %aﬁalkyl-, arylgl-aqggnld

'heteroaryl-substitated crbafates fiv “6ithé B2poaition. Erﬁesék&%m&ﬂ}ﬁds B34 Esed S modulate
serine threoninequsateirriknase soPatenttspesificationol/ 0151607899 alescribes samond5 Bther things,

urea-substifyted fyridq[2,3-hlgwazines 23 inhibitprs efithe,serineftbkepningddpase LHAE. Ause in the
treatment of cancer diseases Is specified for thes comp%nds. chwevetr,. no spe%ific %%rggles of
urea-substitutedd¥yridopyrazies wi&%@gg%ﬁé%al 10 propefties’ard giveh. Further examnples of
pyrido[2,3-b]pyrazinds dabstitbtedlwitls ure& Wrthe6LgAG ¥-pasidraresyiven ke patdrit@peéification

WO 05/056547. dhecompaundsixtbis, the activation of cell growth and
cell differentiation and the inhibition of apoptosis.

20 In addition, PI3K also have protein-phosphorylating
properties (Dhand et al., 1594, Bondeva T. et al.,

1998, Bondev A. et al., 1999, VanHaesebroeck B. et al.,

1999} which can trigger a PI3Kg-intrinsically

regulating serine autophogphorylation for example. In

- 25 addition, it is known that PI3Ks also have kinase-
| independent regulating effector properties, e.g. during
contrel of cardiac contraction (Crackower M.A. et al.,

2002, Patrucco et al., 2004). It is furthermore proven

that PI3Kdelta and PI3Kgamma are specifically expressed

30 on  hematopoietic cells and therefore constitute

' potential points of attack for isocenzyme-specific
pr3Xdelta and PI3Kgamma inhibitors in the treatment of
inflammatory diseases such as rheumatism, asthma and

allergies and in the treatment of B and T cell

35 lymphomas {Ckkenhaug K. et al., 2003, Ali K. et al.,

2004, Sujobert P. et al., 2005). PI3Kalpha, which was

recently identified as a proto-oncogene (Shayesteh L.

et al., 1999, Ma Y.Y. et al., 2000, Samuels Y. et al.,

2004, Campbell I.G. et al., 2004, Levine D.A., 2005) 1is



15 patent specification are described as inhibitors of protein kinases, in particular GSK-3, Syk und
JAK-3. A use in the treatment of proliferative diseases is given for these compounds among other
things. No use of these compounds as modulators .of Jipid kinases, alone or in 20 combination with
serine/threonine kinases is described. The patent application WO 04/005472 describes, among other

things pyrido[2,3:Blpyeazines;substityted with Garbamale.in the Gposition which inhibi¢ the,growth of 25

bacteria as antibacterial substances. No antitumour effect is descrjbed, .
Certaindiphenyl§finSXEHESafdfiRREE 3- BIp§raZmsswithdbecigialky i irofiBife 38 aiidiperidine or
alkyl sulfonamides goeup af ampherykring sviddloparadditohallf also/iseacyfeaterzgBamate
substitutions in thg £ Of FrROSitieN-are-descaibed i paternt specifications WO 0308447 3. WO
03/066394 and \évoog /086403 as inhibitors of the activity of the 35 serine/threonine kinase Akt. A use
in the treatment o?ca Cer diseases is specified for these compounds. No - 7 - defined indication of a
biological effect is given for the pyrido[2,3-b]pyrazine compounds described therein as examples. 5
Patent specificatier: WO 83424448 taseribes amides and(aarylamidersubstitited 1ude the

pyrido[2,3-blpyraglngs which.Ga-ala conialn gatbamales asadsiiiongheubsitugpis andsean be used

as histone deacetylase Inhibitors for the treatment of cell&roliferation diseases. 10.In another

publication (Te Rt al To6t) %he Syfithesit of &6-ethYfbrbaftate-stibEfut8d pyFilice:3-
b]pyrazine derivativesisedascrifitas one erdmple: Ndoastituraolreeffectislisdloseddrenade obvious.

15 Thesynthesispffiherderivativesoft-- ethijaarbamatersustituted pyrigo[2,3-b]pyrazineis
described in a publication by R. D. Elliott (J. Org. Chem. 1968). No biological effect of these
compounds is 20 described or disclosed. The publication by C. Temple (1968) describes the synthesis
and investigatiori of6asthjleatamdide skbsauttpliGo[E BUsIBYraZieBassotentid 28 dntialarial
drugs. No antitumoureffect isxlisckased Dt made obyiosseHre PI3K.inkibitosd publishied so far are
undagomgls whose function is the reversion of the phosphorylation
initiated by the PI3K - contributes to an
overactivation of Akt and its downstream cascade
components and thereby emphasise the causal importance
of PI3K as a target molucule for tumour therapy.
20

Various inhibitors of individual components of the ras-

Raf-Mek-EBrk and PI3K-Akt signal pathways have already

been published and patented.

25 The present state of development in the field of kinase
inhibitors, in particular of the ras-Raf-Mek-Erk and
PI3K-Akt pathway, is described in the reviews of J.8.
Sebolt-Leopold et al.,, 2004, and R. Wetzker et al.,
2004. These publications contain comprehensive listings

30 of the published patent specifications which describe
the synthesis and use of low-molecular ras-Raf-Mek-Erk-
and PI3K inhibitors.

The kinase inhibitor Bay 43-9006 (WO $9/32111, WO
35 03/068223) which is already undergoing clinical trials,
shows a relatively non-specific inhibition pattern of
serine/threonine and of tyrosine kinases such as Raf,
VEGFR2/3, Flt-3, PDGFR, c¢-Kit and other kinases. Great



preclinical trials. ICOS disclosed a PI3K inhibitor 30 1C87114 with high PI3Kdelta isoenzyme
specificity (WO 01/81346). For P1103 (WO 04/017950) Yamanouchi/Piramed describe a selectivity
versus the PI3Kalpha isoform. In addition, a researchsenvironment which has attracted a great deal of
attention exists in the early development - 8 - of PI3K inhibitors (see the review of R. Wetzker et al.,

2004). Inhibitors;efthe SARK signakpathwayseitler of Jpk or 51of P38 hayebesnwdascribeg,in the
literature (Gum R.J.,.1998 Benn_e.ttng.Léee?tiala? Olhcliz)ea%ie%ks.% et al %OS%O égowz\éer no .,
PI13K-inhibiting fﬁﬁgﬁ)?ﬁgngsafs% 6 sblem ic iARbItIoN 0 Eruflo‘r“lErkﬁ-l of simuitan ou%‘ inhibition of
SAPKs, Erkl, ErRErsrPI3d & diggisstactor fede SAPR inHibithsl TeEefptioRothE indention
The object of the: pegsent IyveNtian 4% fprovidesnewicempbimdsathielt caabedseror the-treatment

or 15 prevergiong%f@ysi@og%ﬂggglcof}patggﬁgysi}g@%@l states jn mammals, iné)g{g%ﬂ%rsin_
humans, which are mediated by signal transduction pathwa§¥|s selected from the group cansisting of:

"ras-Raf-Mek-ER& G S didddh pathwas PRK-ARtsighal BRSAGCoN 26 PRAWAY &rfd/or SAPK
signal transductieatjathwayt. AdurherlehjecDottheareéntioMisltd previtke new Tentpourdsifor the

aforesaid uses bgyﬂmgg@atign gfzaid @M@!yﬁns@ﬁ@%e @a:)ﬂ\é{@xs %é%iwth%@@i@@act gbthe f
present invention to providé new compounds whic can be used for the treatment or prevention o
physiological andfst patitopHy/aiotddidarsts s§ FndmmaTs |%)ra1rt(i%‘:ﬁl ar ?r% éﬁ?ﬁ%]ﬁ% i %%re
mediated byfenzgatésyselebresl feemthdgpeup eefsitng BRYATM, PR, mTOR, DNA-PR, hSMG-1".
A further object of the 30 invention is to provide new compounds for the aforesaid uses by modulation
of said enzymes. The inventive object was surprisingly achieved in one aspect by preparing a

compound accorging toae general; 3, farmula-(1) pBoF34R2 RINNRI (1) yvheseipithe subsiituents
R1 R2 15, R4 e the Tolowng,meanig:© B AR cap be gpendenty, olgne apgther (0
precursor substance CI-1040 (WO 00/35435, WO 00/37141)

15 was striking because of its high Mek specificity and
target affinity. However, this compound proved to be
metabolically unstable in Phase I/II trials. No
clinical data are available vyet for the current
successor substance PD0325901, However, no interaction

20 with Erkl or Erk2 nor any PI3K-Akt signal pathway
inhibiting function or its simultaneous modulation has

yet been disclosed for this Mek inhibitor.

Patent specifications WO 04/104002 and WO 04/104003
25 desgcribe pyridol2,3-blpyrazines, which can be
substituted in the &- or 7-posgsition with urea,
thicurea, amidine or guanidine groups. These compounds
possess properties as inhibitors or modulators of
kinases, in particular of tyrosine and serine/threonine
30 kinases, and a use as a medicinal product is specified.
However, no use of these compounds as modulators of
lipid kinases, alone or in combination with tyrosine

and serine/threonine kinases has been described.

35 In addition, patent specification WO 99/17759% describes
pyridoiz,3-blpyrazines which, among other things, carry

alkyl-, aryl- and heterocaryl-substituted carbamates in



10 (iii) halogen (iv) alkyl, wherein the alkyl group is saturated and can consists of 1 to 8 C atoms, 15
(v) unsubstituted or substituted aryl, wherein the alkyl group can be substituted with one or more, the
same or different F, Cl, Br, I, CF3, CN, NH2, NH-alkyk NH-cycloalkyl, NH-heterocyclyl, NH-aryl,
NH-heteroaryl, 20 NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkylaryl, NH-alkyl-heteroaryl,
NHO(O) Ayl NHCL0) hottroary NICIOL SIanT NHCIOF Al hetorpary, NSO kot NHS02- 25
-aryl, -heteroaryl,. - alkyl-ar -alkyl-heteroaryl, -alkyl, -
cycloalkyl,NHSdE- e g?‘otc?/c@%ﬁ%é@@?ﬂﬁéﬁ%ﬁ&%ﬁ%l,}%ﬁ%ﬁi-samyl-aryl,
NHS02-alkyl-heteroaryl, NO2, SH, S-alkyl, S-aryl, S-heteroaryl, OH, OCFi, 0- alkyl, O-cycloalkyl,
0-heterocyclyl, 0-aryl, 0- heteroaryl, 0-alkyl-cycloalkyl, 0-alkyl-heterocyclyl, 30 0-alkyl-aryl,
0-alkyl-heteroarga@-atkyl-O¢helz (EH2 pidi @C(0)alkyh DT géloakkyls OCOFhetereoyetyd;,
OC(0)-aryl, OC(Q)heteroanyh,QC(0)-alkd:And, OGO} allod heteroand, (SO AS02alkds
0502-cycloalkyl, OSOZ-hSTL%r,ocyCIyI, (gssozé%ryl, 0S02- et%roar%,. 0S02- 35 - -
alkyl-aryl,0S02-&RyI HetBARTOR O (ORT2, E10: AT C BT AR SC 0y HiSioatyt, cO2H5 B 02-alkyl,
CO2- - 10 - cyclvalkyh€O2trastoeyelyl ocEOZanAecO-hetarsas/|, CO2gRA el eRalkAor
CO2-alkyl-heteregychd, CQRmlkylaary!, EQ=akyl-heteroand (0} -N14 2 HR)MNH-aligyl, urea-
C(O)NH-cycloalkyl,0(0)NH-heterocyclyl .C{Q)NH- . . .
C(O)N H-heteroaré'g}ll,%(«ig))!\E| ’ -%ﬁ(yl-cﬁ géab%?%%g)a%éh gﬁyl-h(‘-:?tletf’g&(:y(:I)?I%lci‘3 (EC’)()EN H-gljkgl%gr%ﬁg?g) NH-alkyl-
heteroaryl, {(0) REeMEART €6) N(EFcIBAKFD)2, C(O)N(aryl)2, C(0)N(heteroaryl1)2, SO-alkyl, SO-aryl,
SO2- alkyl, S02-aryl, SO2NH2, SO2NH-alkyl, SO2NH-aryl, SO2NH- 10 heteroaryl, SO2NH-alkyl-aryl,
SOaH, S020-alkyl, 5020-aryl, 5020-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl, n can
have the value Iy2arnbandthemids cygloalkyl-i heterocyclylppidzines substituted
heteroaryl-,alkyl-cycloalkyl-,alkyl-heterocyclyl-, 15 alkyl-aryl- and alkyl-h ryl.substj for their
part can in turn B'Vey§u s‘tll%lu?gd,y?vi)%ukﬁsugétitﬁt%§o? sé%g%%%e%qheétgé)a%ﬁ;v%ﬁe#e% ?ﬁé[%%{ggoaryl

group can be suBSRGEERFRIT 5RB or B0 mdre/ ireSdme or ditreMIRIUBAY, CER, NP2,
NH-alkyl, NiH-cyelaakkyl; NHhetearotyelyli ditd-asyd eN Hheteroabg N Healkykeycldalkygdrs  of

NH-alkyl-heterocyglyl, NH-ajkyland NHalkylheteroaryh Nialkyk NH2, NHalkyl- Ot Malky)2,
NHC(0)-alkyl, NHC(0)-cycloalkyl, 25 NHC(0)-he erocgﬁil
alky

vl. NHC(0)-ary], NHC(0)-het |
NHC(0)-alkyl-aryt3GHED) iRy 1 Het & oRRIE NS 08 #ﬁﬁ%ﬁ%ﬁ?@%ﬁ%ﬁ SSE?L%%;%&CM

NHSO02-aryl, NH$02- tidtersargoNpSoRialkpraryty NHSGXalkpiinaterodipl, NE2, SH, S3@&iR§l, 5-aryl,
S-heteroaryl, OH, Qe 30alkyhOrcuclealky, Q-aryl, Ohetenoand se-alkylsyelpalkylr in

0-alkyl-h lyl, O-alkyl-aryl, O- alkyl-h [, 00(0)-alkyl, Q0(0)-cycloalk - Iyl,
sk neiperlt bt oot oo Ehateant, ) ol o) agho O5lg prteroocy

00(0) -aryl,"00(0)-heteroary -ar heteroary 2-alkyl,

The patent application WO 04/005472 describes, among

- other things pyrido[2,3-blpyrazines substituted with
| carbamate in the é-position which inhibit the growth of
25 bacteria as antibacterial substances. No antitumour

effect is described.

Certain diphenyl guinoxalines and pyrido(2,3-
blpyrazines with special alkylpyrrolidine,
30 alkylpiperidine or alkyl sulfonamides group at a phenyl
ring which can additionally alsc bear urea or carbamate
substitutions in the 6- or 7-position are described in
patent specifications WO 03/084473, WO 03/086394 and WO
03/086403 as inhibitors of the activity of the
35 gerine/threonine kinase Akt. A use 1in the treatment of

cancer diseases is specified for these compounds. No



35 0S02-cycloalkyl,0S02-heterocyclyl,0S02-aryl,0502-
heteroaryl,0502-alkyl-aryl,0S02-alkyl-heteroaryl, OP(0) (OH)2, C(0)-alkyl, C(0)-aryl, C(0)-heteroaryl,
002H, CO2-alkyl, 002-cycloalkyl, 002-heterocyclyl,-C@2-aryl, 002-heteroaryl, CO2-alkyl-cycloalkyl,
CO2-alkyl- heterocyclyl,002-alkyl-aryl,002-alkyl-heteroaryl,

C(0)-NH2 C(O)l\%ékbfég(oma*i@é@d%ﬂﬁyl&ﬁo)&lFbilﬂ%f M' CEpbEaryl C4Q)NH-heteroaryl,

C(O)NH- alkyl- cygle loalkyl,C(0)N 36% eterocycl %
alkyl-aryl, C(O)Nﬁ e?kyl (‘éf%)alfylg Rl?é/ E}?I)%“&O)Qﬁ rTf/}?:f?)aﬂygf[)Z 8?63K|J(ary 2, therein
C(O)N(heteroaryi§2, %@Q‘Nl@s S0O2NH-alkyl, SO2NH-aryl, SO2NH-heteroaryl, SO2NHalkyl-aryl,

SO3H, S020-alkyl, S020-aryl, S020-alkylaryl, alkyl, cycloalkyl, heterocyclyl, aryl or 10 heteroaryl, and
the alkyl-, cycloalkyl-, heterocyclyl-, aryl- and heteroaryl substituents for their part can in turn be

S:kaTtitut?d ﬁ“ﬂ"bﬁ%wgﬁ%Bfg’l%%ﬁ'kwﬁﬁy?fmh @he&gehemlwearylamwio?&id
alkyl-cycloalkyl, a eteracyclyl, a qar a terga nd the a yl-,
¥3’htﬂ e g?ﬁyfﬁ ¥ %y 8 8 e jP%ﬁ(y?ary or a%lgl %L

heterocyclyl-, ar?! eroary cyc rdcy eteroaryl
substituents for mbﬁczoqymt@a@ mqaﬁbbé‘%‘i}l%tlt@téd aMB*SF@@%he%?ﬁ%QG %&ﬁlb%%ll@ﬂi%ycloalkyl
heterocyclyl,aryldhaterparylalisp-cxeloalkyl: alkyl-hbtaresyshyla alkyliangtierialkylshefesparyland 25 the

alkyl-, cycloalkyl- het%rrggxgyl-faré(élaln I}%tﬂoiaéwatai@ﬂ cy¢loalkyl: alkyl-heterocyclyl-, alkyl-aryl- or
alkyl-heteroaryl sdfbstltuents for théir part'can in turn be substituted, 30 (ix) NR7R8, wherein R7 and

R8 independgently of one another can be hydrogen, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
alkyl-cycloalkyl, alkyl-heterocyclyl, alkyl-aryl or alkyl-heteroaryl and the alkyl-, cycloalkyl-, heterocyclyl-,
aryl- and 35 hetérpargnciiyteyciosil calkyiceteldseRt alkfl-arykbr afid/-hetét®aryl substituents
'for their part candg-{umeg substituied, - etlﬁypdiM&MB@i@g@@e&m&%&y@@ﬂ@b@&heterocyclyl,
wherein cycloalkyl and heterocy I | for their arf candp turn.be ubstjtu 5 4 cyl
independently o l}%r%[another megnjhya?o e% or R9QR%% als%u%lnggthﬁeRgqu%%glo R4 = H, and
if R4 = NROR10,3R3 LqU\RHEr Rt T9F Ear %e%?d@?é??%kﬁ%y%%ﬁbmous

heterocycl;ﬁ gryl ,heteroaryl,alkyl-cycloalkyl, 10 alkyl-heterocyclyl, alkyl-aryl or alkyl-heteroaryl and the
alkyl-, cycloalkyl-, heterocyclyl-, aryl- and heteroaryl-, alkyl-cycloalkyl, alkyl-heterocyclyl, alkyl-aryl or
alkyl-heteroaryl qq{@tltueg%f@hm@part &an in tgrnhe substitled it ives of 5 -

ethylcarbamate-substituted pyrido[2,3-blpyrazine is

described in a publication by R. D. Elliott (J. Org.

Chem. 1568). No bioclogical effect of these compcunds is
20 described or disclosed.

The publication by €. Temple (1968) describes the

- gynthesis and investigation of 6-ethylcarbamate-
substituted pyrido[2,3~blpyrazines as potential

25 antimalarial drugs. No antitumour effect is disclosed

or made obvious.

The PI3K inhibitors published so far are undergoing
preclinical trials. ICOS disclosed a PI3K dinhibitor
30 IC87114 with high PI3Kdelta isoenzyme specificity (WO
01/81346). For PI103 (WO 04/017950) Yamanouchi/Piramed
describe a selectivity versus the PI3Kalpha isoform. In
addition, a research environment which has attracted a

great deal of attention exists in the early development



and R10: can mean -C(Y)NR11R12, wherein Y = 0, S and R11 and R12 can be independently of one
another 20 (i) hydrogen, (ii) unsubstituted or substituted alkyl wherein the alkyl group can be
substituted with one or more, the same or different,«£I-Br, I, CF3, CN, NH2, NH-alkyl, 25
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkylaryl, NHsalkglrheteroaryl Melky)2sNEGR)kalkdriew of R. Wetzker et al.,
NHC(0)-cycloalk; l?N C(0)-heterocyclyl,NHC(0)-aryl,

NHC(0)-heteroary ?\l C(0)-alkyl-aryl, NHC(0)-alkyl- 30 heteroaryl, NHS02-alkyl, NHS02-cycloalkyl,
NHSO02- heterocyclyl, NHS02-aryl, NHS02-heteroaryl, NHS02-alkylaryl, NHS02-alkyl-heteroaryl, NO2,
SH, S-alkyl, Scycloalkyl, S-heterocyclyl, S-aryl, S-heteroaryl, OH, OCF3, 0-alkyl, 0-cycloalkyl,
0-heterocyclyl, Ofawlyk 10t S5rreterbatyl0-eddA-cydlgalkyl, Batkyl-tpieredyihd r0-afkylralyl,or

0-alkyl-hetergaryl FOC4Q)-alkle O%4A): Gyeloalion, QC(Q)-hetesoayahl QC(Pank:Q0(@): heteroaryl,
OC(0)-alkyl-aryl,OC(0O)-al %}?heteroaryl OSO3H OSOﬁ alkyl, 0502-cycloalkyl, OS cycIyI -13

- 0S02-aryl, O50é% oAt 0S02-Biky yl- ar%/tf o§022 al yI he]jtaé}f&aerisll %FP(O)(E)‘H ?(% yl C(0)-aryl,
C(0)- heteroary| BOZEIS02-alkgl, CO2yclgalidpCoig  function and also
heterocyclyl,CO2e4 3Q2-hetgroasykGOR-alkyl- Teydoakyl, Cma{alkybhete;mmcnylaﬁa%@&yl aryl,
CO2- alkyl-heteroaryl, C ( lkyl, G(O)N oal e er H-aryl,
C(O)NHheteroarfﬂ 831\%—% a’lrf(yl%ﬁc%él\#%ﬁa %Ig alll_i| etelr%lzcdy g%%)ﬁé a I%/X%éyl%(%g)\lNH -alkyl-
10 heteroahf, C@N(&IWI?P GO (cYE Ja]H(ly‘iYZfEl(:(O)N(aryI)Z C(0)N(heteroary1)2, SO-alkyl, SO-aryl,
502- alkyl, 502-aryl, 502NH2, SO2NH-alkyl, SO2NH-aryl, SO2NHheteroaryl, SO2NH-alkyl-aryl, SO3H,
S020-alkyl, S020- aryI 5020 aIkyI aryl, cycloalkyl heterocyclyl, aryl or 15 heteroaryl, (iii) unsubstituted
or substituted cyeRaf 2 k o'can be substituted with one or more, the same
or different F, CITBE | d*ld:l-jécNHﬁkyt% I‘jﬂﬂ@ehm*alkylnméhlnatemcyelyltwHgarykri\m&hetemaryl

NH-alkyl-aryl, Nkd-glio/-heteroaryl Nealky)2, NH0)- allod, NEG0)-eyeloalkyle NEC(R)- het@focydy'
NHC(0)- a I NHC -heteroaryl, NHC alk l-aryl, O hetergaryl, NH. alk
NHS02-cy éalkﬁ 2198 hée ro&gf‘ ¥i’-%‘zaryl (ﬁégaé%et%rog}yg%{?ﬁéﬁg aﬁ‘ky
NHS02-alkyl- hetét@ﬁ?ﬁl,sO&ﬁlolaﬂwm)l@ycldaﬂlkyl?@ﬁét@r&%lylln apyimgiketer 8y 0- aﬂ@yﬁaryl, 0-
alkyl-heteroaryl, Q0)alky!, BC(R):eycoalkh-00(@)heteracychin®s(0)-aryll 8e(dheteraaryl,

OC(0)- 30 alkyl- ry l,O aIkyI -heteroar I 0303H,0S02- al oalkyl, 0502- rocyclyl,
0502-aryl, 0502- e%er ésr f’(‘.)lgoz a(flfgﬁ ar%/il 3S62-alk heteroé%s/l qu%Z f}%‘ﬂ %%é ngheﬁ
(OH)2,CO2H OO?W@G?%&@%aIkWG@‘ZaHeterO% él§r§é@arylsé@21ﬁétero%¥ﬁlﬁﬁuﬁwo§5
cycloalkyl, 002-atiyt-heteyocyeld/ €02 -ailkyiard i 602-1alkylxzeterbaryl] 6¢0)-NE2hGHPHNH-akkyl,

ClONHeycloallo SN hefpsareh GO an Gl eroan SO lialievdiealy!
-alkyl-

compounds for the aforesaid uses by modulation of said
gignal transduction pathways. It is further the cbject
of the present invention to provide new compounds which
25 can be used for the treatment or prevention of
physiological and/or pathophysiclogical states in
mammals, in particular in humans, which are mediated by
enzymes selected £from the group consisting of: “ATM,
ATR, mTOR, DNA~-PK, hS8MG-17. A further object of the
30 invention is to provide new compounds for the aforesaid

uses by modulation of said enzymes.

The inventive object was surprisingly achieved in one
aspect by preparing a compound according to the general
35 formula (I)



heterocyclyl,0(0)NH-alkyl-aryl, C(O)NH-alkyl- - 14 - heteroaryl,C(0)N(alkyl)2,C(0)N(cycloalky1)2,
C(O)N(aryl)2, C(O)N(heteroaryl)2, alkyl, or aryl, (iv) unsubstituted or substituted heterocyclyl, wherein
5 the heterocyclyl group can be substituted with one @r more, the same or different OH, 0-alkyl, O-aryl,
mg NH-alkyl, NH-aryl, alkyl, alkyl-aryl or aryl, (v) unsubstituted or substituted aryl, wherein the aryl 10
group can be substituted with one or moreR#he saxe or NiffereRF, Cl, Br, I, CF3, CN, NH2, NH-alkyl,
NHcycloalkyl, NH-heterocyclyl, NH-aryl, NH-he L NH= lkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkylaryl, NH-alkyl-heteroaryl, NH-alkyl-N NH-alkyl-QH, 15 N(alkyl)2, NHC(0)-alkyl,
NHC(0)-cycloalkyl, NHC(0)- heterocyclyl, RBIC(0)Jdryl, NMC(0)®Réteroaryl, NHC(0)- alkyl-aryl,
NHC(0)-alkyl-heteroaryl, NHS02-alkyl, NHS02- cycloalkyl, NHS02-heterocyclyl, NHS02-aryl, NHS02-
heteroaryl,NHS02-alkyl-aryl, NHS02-alkyl-heteroaryl,{20 NO2, SH, S-alkyl, S-cycloalkyl, S-heterocyclyl,
S-aryl, S-heterogiyh Qi OGHZ: 0-alkys Dicyetaatkyl, &iheteragyclyk O;aryk O-hetetearykhe
O-alkyl-cycloalky%, q-fg(‘ﬁg_-heteroc clyl, 0-alkyl-aryl, O-alkyl-heteroaryl, 0-alkyl-OH, 0-(CH2)n-O0,
OC(0)-alkyl, OC @-cyc oalkyl, 818(8)'-heterocyclyl, OC(0)-aryl, OC(0)-heteroaryl, OC(0)-alkyl-aryl,
00(0)-alkyl-Hete AN STBIE20SH2- ARGEDSBIelcalsT, o8t2-ReRIbSklyl, 0302-aryl,
0502-heteroaryl, 0502-alkyl-aryl, 0S02-alkyl-heteroaryl, OB(0)(OH)2, C(0)-alkyl, C(0)-aryl,
C(0)-heteroaryl, @Q)CQ k- -alkyl, CO2-cycloalkyl, CO2-heterocyclyl, CO2- aryl, CO2-heteroaryl,
CO2-alkyl-cycloalkyl, 2-alkylheterocyclyl, CO2-alkyl-aryl, CO2-alkyl-heteroaryl,
0(0)-NH2,C(0)NH-alkyl,C(0)NH-cycloalkyl, C(0O)NH- heterocyclyl, C(0)NH-aryl, C(0)NH-heteroaryl,
C(0)NH- 35 alkyleycloaikdi©@yNH-alkyl-heterocyclyl,C(0)NH- alkyl-aryl, C(0)NH-alkyl-heteroaryl,
C(O)N(alkyhg, C(0)N(cycloalky1)2, C(0)N(aryl)2, C(0)N(heteroaryl)2, SO-alkyl, SO-aryl, 302-alkyl,
S02-aryl, SO NH(gnM 4 |k 2--% SO2NH-aryl, SO2NH-heteroaryl, SO2NH- alkyl -aryl , SO3H, - 15 -
SOZO-aIkyI,SOZO-arJyﬁ Oaﬁ-aﬂ%/?-aryl,alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl, and n can have
the value 1, 2 or 3, (vi) unsubstituted or substituted heteroaryl, wherein the heteroaryl group can be
substituted with one pr more;1he same of diffetent 1GY Br, 410k, CiNy N&#2; INt-adkgyl, WitEcycloalkyl,
NH-heterocycIyI,Clgﬁ-%rghmge@@r)ﬂ, @y-glk&l-%g@lgyl, NH-alkyl-heterocyclyl, 10 NH-alkyl-aryl,
NH-alkyl-heteroaryl, NH-alkyl-NH2, NHalkyl-OH, N(alkyl)2, NHC(0)-alkyl, NHC(0)-cycloalkyl,
NHC(O)-hei‘e'?focyclyl, NHC(0)-aryl, NHC(0)-heteroaryl, NHC(0)-alkyl-aryl, NHC(0)-alkyl-heteroaryl,
NHS02-alkyl, NHS02-cyciealkyl: NHSG2iheterocyohd sNHSORealyl, NHS02- ¥hpsetdarykhe
NHS02-alkyl-aryh INHS02salkykhetarganyk NO2, St Sralkyl, $-ar, Sheterarylo@sl, OER3, 0- alkyl,
0-cycloalkyl, O-aryl, O-heteroaryl._0-alkylcycloalkyl, -alkyg—let cyclyl, O-alkyl-aryl, O- alkyl-heteroaryl,
OC(0)-alkyl, OC{UF-&yclalkyr 639-“%0 ét;ggcyc%/fb (O)-%rr%,' O%%O)-%!e%%’rog{yll, %fé?gé‘[’alkyl-aryl,
OC(0)-alkyl-hetefdargy OSE3HY S0 2aIyE oso2ctifclodikyl 50X Heterdtch/E OS022&WE 0502-
heteroaryl,0802aikykary,0S02-alkdheteroarylii-alkyl -heterocyclyl, NH-alkyl-

aryl, NH-alkyl-heterocaryl, NH-alkyl-NH,, NH-alkyl-OH,

N(alkyl)., NHC(O) -alkyl, NHC (0Q) -cycloalkyl, NHC (O) -

heterocyclyl, NHC{O)-aryl, ©NHC(O)-hetercaryl, NHC(O)-

alkyl-aryl, NHC(O)-alkyl-heteroaryl, NHSO,-alkyl, NHSO0;-
25 cycloalkyl, NHSG;-heterccyclyl, NHSC;-aryl, NHSO, -

heterocaryl, NH3O;-alkyl-aryl, NHSO;-alkyl-heterocaryl,

NO,, S8H, S-alkyl, 8-aryl, S-heterocaryl, OCH, OCF;, O-

alkyl, C-cycloalkyl, O-heterocyclyl, O-aryl, O-

hetercaryl, 0O-alkyl-cycloalkyl, O-alkyl-hetercocyclyl,
30 O-alkyl-aryl, O-alkyl-heterocaryl, C-alkyl-OH, O-(CH)n-~
0, O0C(0)-alkyl, O0C(C)-cyclecalkyl, O©OC(0O)-heterocyclyl,
OC{0) ~aryl, OC(0)-heterocaryl, OC(0)-alkyl-aryl, OC{0O)-
alkyl-heteroaryl, O0OSO3;H, 080;-alkyl, 080;-cycloalkyl,
080;-heterocyclyl, 080;-aryl, 080,-heteroaryl, 080, -
35 alkyl-aryl, OSO.-alkyl-heteroaryl, OP(0) (OH),, CI(O)-
alkyl, C(0)-aryl, C(O)-hetercaryl, CO;H, COz-alkyl, COz-



OP(0) (OH)2,C(0)-alkyl,C(0)-aryl,C(0)-heteroaryl, 25 CO2H, CO2-alkyl, CO2-cycloalkyl,
CO2-heterocyclyl, CO2- aryl, CO2-heteroaryl, CO2-alkyl-cycloalkyl, CO2-alkylheterocyclyl,
CO2-alkyl-aryl, CO2-alkyl-heteroaryl, C(0)-NH2,C(0)NiH-alkyl,C(0)NH-cycloalkyl,C(O)NH- heterocyclyl,
C(O)NH-aryl, C(O)NH heteroaryl C(O)NH- 30 aIkyI cycloalkyl C(O)NH-alkyl-heterocyclyl, C(O)NH-

alkyl-aryl, C(O)NHs aWE%gQ)tB\E(é‘@‘B@ N(CYQQQ‘”%[%}ZI_ C(@&(ﬂ%i?eroaryl
C(O)N(heteroaryl)2, SOZN 2NH-alkyl, Sg %OZNH -heteroaryl, gOZN - -aryl,
SO3H, S020-alky? S@éé{lé}y‘lcgﬁ @%W%lryl %%aﬂ&{(%écl %F@F%%Yé% dlyl R 37 geroaryl (vii)

-C(0)-R17, whereirv1Q17 ¢ balia -dgrerheterdaryl asd the-alkyl and @A 'ibsBtEYds for their
part can in turn bﬂ@'}lmﬁtléﬁ%ildall@{y@m) Ord:iﬂ;l ARdiRE2ogether gan mear oysinakybas,

heterocyclyl 5can (%Y NR13R14 wh N cr;p R13andR1 can b eﬁgndently of
one another (1) %}éw e %15 Unstibstituted or substlt%‘]t{} ar 2o e%e%l i<'<1ﬁ]}i/{%group can be

'
substituted with BhEGF TRETeS BRESSME br différent BECR BFYE TRy ]CN NPIQO afkyF-XiH-cycloalkyl,
NH-heterocyclylhNHearyh INH-heteroaryt; fdhizallkeyliaryl; NH-alkyl-hetétoaryk ffaka 2y NHE(0)- 15

alkyl, NHC(0)-cygl o 0) I C terQayy S0Z:alkyl,
NNS02- cycloalk;c?lRSI-I%!OZI§l lgg NE?S? hﬁ%e%%é\yﬁ%%ﬁgH N> I(‘{‘((%/)K c%‘?ailk!ﬁJIJC\I')bS:l he%;%cyclyl

S-a

8-aryl, S-heterodyICOH, §@F336Ya]lkyl %P&Eﬁbam?%fﬁeﬁe%éiﬂcryl hetRIGAR
0-alkyl-cycloalkyheG-abkykamyl, 0-ak9heie plaryll OB(0)-alkyEGE(0)- @@i@alkﬁlkmb(O) 9rié:t@rocyclyl,
S LR SRl gy, ittt 1o

ary cyc eterqcyclyl, y eteroar
CO2- aIkyIcycIoaﬁ< i'y ﬁetae/roég/dylhcéa all%ﬁl arylochZ &l Ull'zlhaeitérogary %( )- I%%%(
C(0)NH-alkyl, C(@WﬁHcyd’é‘dﬂkﬂ -C(0)NAYEerResE, C(O)Nhﬁéﬁ/r%(bﬂ%mheteroarﬁry
C(O)NH-alkyl-cyelealkyk £&(QINH-alkyd1 B39 hetsrotyelg KGO INH- a|hw;@ryuaeomfbarkyumteroaryl
CON(alky)Z, COsvclaalvt 2. GONERI2 LN hejeroandl?. SaAlk. $9:avk,SO2- al

802-aryl, SO2NH2, SO3H, alkyl, cycloalkyf, heterOC\E/ é‘%l aryl or heteroaryl, 35 (iii) unsubstituted or
substituted cyclo%al’ﬂiﬁ ﬁﬁé%e?ﬁ‘th%“dﬂ}&l VIGPETH B4 BE substituted with one or more, the same or
different F, CI, Br, I, NH2, NH-alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, - 17 -

mg(lkgfl aryll NH@il%yl hﬁ{gtgmllM%Igml)ZlﬁkllH@(@sahw{;iwécl(@)e%ﬂwwﬂlNHG@ﬂ;:@iefocycllyl
0)- aryl, NHC(0)-heteroaryl S02-a NHSO Lyclo NHSO02-aryl, NHSQ2-heteroary
OH, 0-alkyl, 0-cyt %%Ikp‘l E%rﬁe ocygyl B%rycfadlhe eroari/ll%gé ajlky]'f aryl, ‘}’ Ilfkyl heteroa%rgl

OC(0)-alkyk @C(@?Jé?@lo‘aifk?l BO(0)- RetefodyERA VDTOY- arﬁloo@)rhetéroaﬁ?ﬂs 0863-alldi
0302-cycloalkyl, £9031aryh Q5Q3=Ih%t5i‘&aﬁ(m€§@2H b@QBe&lléylo@@*ZrbyQIQalqu{-@Qﬂhetemeyclyl,

CO2-aryl, CO2- 10 heteroary], C( © )NH-cycl 1,
0(0)NH- heterocy;ci: %?8) gfy %2?0 Kﬁ?%tgr\l &)%N@H §l§/| %%I (0§lﬁﬁea1f%c ((:a;fertljaryl

C(0)N(alkyl)2, mﬁﬁ @Agﬁﬁ aryl NH-alkyl- eteroaryl,
alkyl-OH, N{alkyl),, NHC(O)-alkyl, NHC{O)-cycloalkyl,

_ 25 NHC (Q) ~heterocyclyl, NHC(O) ~aryl, NHC (0) ~heteroarvl,
NHC (0) -alkyl-aryl, NHC(0O)-alkyl-heterocaryl, NHSO,-alkyl,
NHEO,-cycloalkyl, NHSO,-heterocyclyl, NHSO,-aryl, NHSO:-
hetercaryl, NHSC,-alkyl-aryl, NHS0;-alkyl-heterocaryl,
NO,, SH, S-alkyl, S-aryl, S-heterocaryl, OH, OCF;, O-

30 alkyl, ©O-cycloalkyl, O-aryl, O-heteroaryl, O-aikyl-
cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl, O-
alkyl-hetercaryl, OC(0O)-alkyl, ©C(0)-cycloalkyl, OC(O)—
heterccyclyl, oC (0} -~aryl, OC(0) ~heteroaryl, oC{Q) ~
alkyl-aryl, ©C(0)-alkyl-hetercaryl, O0SOH, 080;-alkyl,

35 080;-cycloalkyl, 080;~heterocyclyl, 080, ~aryl, 080, -
heterocaxryl, 080,~alkyl-axrvyl, 0S0;-alkyl-heteroaryl,

_ 0P (O} (OH) ,, C(0) ~alkyl, C{0) -axrvyl, C{(C) ~hetercaryl,
COsH, CO,-alkyl, CO,-cycloalkyl, CO;-heterocyclyl, COz-
aryl, CO;-hetercaryl, CO:-alkyl-cycloalkyl, COz;-alkyl-



15 (iv) unsubstituted or substituted heterocyclyl, wherein the heterocyclyl group can be substituted with
one or more, the same or different OH, 0-alkyl, O-aryl, NH2, NH-alkyl, NH-aryl, alkyl, or aryl, 20 (v)
unsubstituted or substituted aryl, wherein the aryl grgup can be substituted with one or more, the same
or different F, Cl, Br, I, CF3, ON, NH2, NH-alkyl, NHcycloalkyl, NH-heterocyclyl, NH-aryl,
NH-heteroaryl, < -cycloalkyl, NH-alkyl- 0 , NH-alkwy- , NH- - oaryl,
NH-alkyl-NH2, E&%@%@I—%?&glkyl 2,@%'&0&)?{;%%&%%(0 -C c?%@%gge%y%ﬁ$£§%é)-awl,
NHC(0)-heteroafyt CAIRYENHS 0558 NI FsH HeterodryP NG, ST 1 SAMSY 'S-cycibaRyR™ -
S-heterocyclyl, SrardrSetdrparyl, OHy BEDEES] 0-alkyl S0 ¥iiclbalkgl GatratérocyS kP J3WEHry!, O-
(G20, OISl CLlD) ayeiCalivt O hereraseh) Oo(O O Qe

- no, - : -cyclo -heterocyclyl, -aryl, -heteroaryl,
0802-alkyl, o“soﬁ%iﬁ&% yl,osoﬂ%ﬁﬂ%é@ﬁ@%%&%ﬁgﬁﬁ?ﬁéyl, C(oﬁqat%@éfé)ﬁ%@rﬁhryl,
CO2H, CO2-alkyl,(C DRt eyeibatkyk 0 2-hetefoty Nl a@@2-bryl, CO2heidrpakareepvalkyl-cycloalkyl,
CO2-alkyl-hetergeysivl, CQatylaryk £Q2-adkyizheterparyl, C(HNH2 - S ()MNH alkyls o, 48 -
C(0)NH-cycloalk NH-hetero C(O)NH-ar _ _ _
C(O)NH-heteroa%/!f;%%))'r\ﬁﬁﬁwy|-cyécfggikyl,cé\({g%ﬁéha}f%’ﬂl-hetesrgéyd?ﬁé’(l%?aruH?§ﬁ3|-§r3§3i%%0)|\||4-a|ky|-
heteroaryl,C(0)NF&IKH) 2, C (BN Ycloalky T2 TN aryl)B sE BRI EE Tary 1) 2 88-alkyP S 0-aryl,
SO2- alkyl,1902-aed e$O2N-12, SORNHIatkyh 1ISO2NH-aryk: Be2NHeterdaryle 8O3k 13020-alkyl,
S020-aryl, S020; heteroaryls alkyl, cycloalkyl, heterocyclylnawy! epheterparyl, gad e canchamg the value
1,2o0r 3,10 (vi) unsubstitutelgﬁor substitl#ed heteroaryl, wherein the heteroaryl group can be
substituted with 61 Br #for8 tRe santid 8 different F, CI, Br, I, CF3, CN, NH2, NH-alkyl, NH-cycloalkyl,
(NH-heterocyclyl, NH-aryl, NH- 15 heteroaryl,NH-alkyl-aryl,NH-alkyl-heteroaryl, N(alkyl)2, NHC(0)-alkyl,
NHC(0)-cycloalkyl, NHC (Opreterogyeie NHC(Q)saryk NHC ) heterearyl, NHSQ2: @dkykyNHS02-aryl,
NHSO02-heteroaryl, NO2, SH,, S-alkyl, S-aryl, OH, - l, 0-cy l, Q-het [, 20 O-aryl,
0-heteroaryf,goc%g)-glﬁ?l?é%(%ﬁéycloaﬁ@{l OC(O?F%%(%@%% , 'OC(??—%%%?O%%%%%%L 0S02-
alkyl, 0902-cycloalky, 08metey P Osob Hete R CROAIKAIC @AW - ERDSTA8I0EyI, EB2H,
CO2-alkyl, CO2-eyeloalkyd 1€Q2-heterocychylo€02+aryl, COxi2&erocyclyl -, aryl-,
heteroaryl, CO2-aglkyl-gycloalkyl, CO2-alley- heteracyglyh, (02-alkyl-avk G O 2-alkyl-heteroasyl,
C(0)-NH2,C(0)NH-alkyl,C(0 NH-cycIoallg}IéC(gs)f[c\lH- heterlci[cycl Ibcgoglt\lH-ar l, Cé%)][,\IH{:rheetc:eeroaryl,
C(0)NH- alkyl-cyﬁPo]éTrkybr, HNHFIkyRhéRto el CIBNH- 30 oSt TEuents
alkyl-aryl, CE®)NH-alkyl-heterdary G (0) Nl kg C(OYN8loalky1) 2, C(0)N(aryl)2,
C(0)N(heteroary1)2, S02-alkyl, SO02-aryl, SO2NH2, SO2NH-alkyl, SO2NH-aryl, SO2NH-heteroaryl,

SO3H, SOZO-aIky(l_,gg)gg)-argRg(r)zo-w@leetg[eolargyl, ﬁlgyl, 8&%{03"@@1 h%tﬂ%cy’clyl, g};glogawlggroaryl,

heterocyclyl, aryl, heteroaryl, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or alkyl-hetercaryl and
25 the alkyl-, ©c¢yclealkyl-, heterccyclyl-, aryl- and
hetercaryl-, alkyl-cycloalkyl-, alkyl-heterocyclyl-,

alkyl-aryl- or alkyl-heteroaryl substituents for their

part can in turn be substituted,

30 (ix) NR7R8, wherein R7 and R8 independently of one
another can be hydrogen, alkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, alkyl-cyclecalkyl,
alkyl-heterccyclyl, alkyl-aryl or alkyl-heterocaryl and
the alkyl-, c¢ycloalkyl-, Theterocyclyl-, aryl- and

35 hetercaryl-, alkyl-cycloalkyl, alkyl-heterocycliyl,
alkyl-aryl or alkyl-hetercaryl substituents for their

part can in turn be substituted,



- 19 - can mean -C(NR15)R16, wherein R15 = H and R16 can be (i) unsubstituted or substituted alkyl,
wherein the alkyl group can be substituted with one or more, the 5 same or different F, Cl, Br, |, CF3,
NH2, NH-alkyl, NHcycloalkyl, NH-heterocyclyl, NH-ar4, NH-heteroaryl, NH-alkyl-aryl,
NH-alkyl-heteroaryl, N(alkyl)2, NHC(0)- alkyl, NHC(0)-cycloalkyl, NHC(0)-heterocyclyl, NHC(0)- aryl,

NHC(0)-heteroaryl, NHSQZ-alkyh N{!;%Oe?fﬁ%@o%‘é\élnl%yé'ﬁ%ﬁgh W%@%@B@Mh#}'ﬁz’ SH,

S-alkyl, Scycloalkyl, S-heterocyclyl, S-aryl, S-heteroaryl; OH, OCF3, 0-alkyl, O-cycloalkyf,
0-heterocyclyl, 0¥ D hefafbafy ‘0aikyIaGI0aRGT RaK A, BTk &roaR* O CEH alkyl,
OC(0)-cycloalkyl H0t@)=nl S heterbeytcit, O ECD)-aryl, OC(0)-heteroaryl, 0502-alkyl, 0S02-cycloalkyl,
0802-aryl, 0S02-heteroaryl, C(0)-alkyl, C(0)-aryl, CO2H, CO2-alkyl, CO2-cycloalkyl, CO2
heterocyclyl,CO2-aryl,CQ2-heteroaryl, CO2-alkyl- cycloalkyl, CO2-alkyl-heterocyclyl, CO2-alkyl-aryl,
CO2- 20 alk;'?l-hé?téroaarﬂ%(o%lHE,‘%(O)&Hgﬁéﬁ?é?ﬁ) cycfd Ikyfeé,e(O)I@ﬂ%é/ektle%%cyaﬁ?n
C(0O)NH-aryl, C(®XiHwaeroant, CIBRSAGlGAeydloatikylt BEHNHEalRA- = NROR10, R4 =
heterocyclyl, C(OdNH:alkyl-aryG(QNK=alkyle hetesoaryk C(0)N(alkyl)2,C(0)N(cycloalky1)2, 25

C(O)N(aryh2, C(O)N(heteroary1)2, SO-alkyl, SO-aryl,.502-alkyl, 502-ar i SO2 D f\lkyl,
cycloalkyl, heter(‘ﬁ)tr:lfcllﬁﬁ,1 aryl or etefoaar?yl, ﬁl? uni%%gﬁ%éfcf or suﬁslt%tg;e’d cyc ggé?l?wh rein 30 the

cycloalkyl group RaRbesitstitdted with'ohe or mbfe: e 8ameé or diffekditiF, RICBral Kb, NH-alkyl,
NH-cycloalkyl, Nid-heterbeychd o Hedryll, NHahétetoaryly NHeatkydakyl, INHealkytdretgrbarghdN(alkyl)2,
NHC(0)- alkyl, N%O)-g}ﬁ@ﬁlkyl, NHC(Q)-hete yg:lyl,ﬁ@{%(%—%‘b@ ,NHC@]}-}L'@IGI’O%[‘M&
NHS02-alkyl, NHS02-cycloalkyl, NHS i—arﬁlr, N Soﬂzéﬁ%te oaryl, % - I&}% O-gcloaléyl
0-heterocyclyl, 0BG VEEPR&E oaryl, 0-Sik§Rary £ 6S Aidt-héteroaryl, &%@%—a 1O dycldalkyl,
'0OC(0)- heterocyelyk OC@yatyl, ©O(03-Herdrobait c0862-sky |, s 1R - DSOPRG\EI0ARY|, 6SE2-aryl,
0S02-heteroaryl sGOH &0 2+ alkyh 892~y ciqalky 1 €@Zebeterocyclyl, CO2-aryl, CO2- heteroaryl,
C(0)-NH2, %O)NH-alkyl, C(0)NH-cycloalkyl, C(0)NH-heterocyclyl, C(0)NH-aryl, C(0)NH-heteroaryl, 5
C(O)NH-alkyl-aryl,C(0)NH-alkyl-heteroaryl, C(0)N(alkyl)2, alkyl, or aryl, (iii) unsubstituted orsubstituted
heterocyclyl, whéfeth theltieterocyclyl group can be substituted with 10 one or more, the same or
different OH, O-atkash, Grarh, NiH2 yINHRalky ;L BIH-aityd adkiyl o aryl,O(iv)unsudsttulechadisubsituted aryl,

wherein the aryl group.can g Qﬁ@g}p@h\gitl&@ng& more, the, 15 same or different F, CI, Sr, |, CF3,
NH2, NH-alkyl, NHcycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl,

NH-alkyl-heterocyclyl, NH-alkylaryl, NH-alkyl-heteroaryl, NH-alkyl-NH2, NH-alkyl-OH, N(alkyl)2,
NHC(0)-alkgl; NHC(0)oydtoadierh NHC(0)- 20 heterocyclyl, NHC(0)-aryl, NHC(0)-heteroaryl, NHS02-
alkyl, NHS02-aryl, NHS02-heteroaryl, NO2, SH, S-alkyl, S-cycloalkyl, S-heterocyclyl, 9-aryl,

S-heteroaryl, OH, OCF3, 0-alkyl, O-c cloealkyl, 0-heterocyclyl, 0-aryl, 0- heteroaryl O.-%Iky -@/é:loalkyl,
O-alkyl-heterocyci)}lfL 5 0:&iky -gr%t&&lﬁyl-h@t@roﬁr@ﬁ%ﬁfiﬁﬁ@%, Oégtﬁéé)no"&t%/éﬁﬁ-alkﬁ
OC(0)-cycloalkylzOc(0)-leteriey < &C (Bcary LOE0)-ne ffoarl LOSO2glkypr more, the
cycloalkyl,0S02-arm@Se2-hetereanyt&{0)malkytl C(B-arylC(0RReferoary|, §O2H O 2-akylQ02-
— 25 NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heterocaryl,
NEH-alkyl-cycloalkyl, NHmalkylwheterocyclyl, NHE-alkyl-
aryl, NH-alkyl-heteroaryl, N(alkyl):, NHC(0) -alkyl,
NHC{O) -cycloalkyl, NHC (Q) -heterocyclyl, NHC (0) -aryi,
NHC (O) ~hetercaryl, NHC (0) -alkyl-aryl, NHC (O} ~alkyl-
30 heteroaryl, NHSO,-alkyl, NHSQ;-cyclealkyl, NHSO,-
heterccyclyl, NHSO,-aryl, NHSO,-heterocaryl, NHSOz-alkyl-
aryl, NHSO;-alkyl-hetercaryl, NO,, SH, S-alkyl, S-
cyclealkyl, 8-heterocyclyl, 8-aryl, S-hetercaryl, OH,
OCF;, 0O-alkyl, O-cycleoalkyl, O-heterocyclyl, C-aryl, O-
35 heterocaryl, O-alkyl-cycloalkyl, ©O-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-hetercaryl, O©C(0O)-~alkyl, 0C(0O)-
cyclicalkyl, OC{Q) -~hetexrocyclyl, QC{0) ~arvi, ocC (0OF -
heterocarvyl, OC{0) ~alkyl-arvi, OC(0) -alkyl-heteroaryl,
0803H, 08S0,-alkyl, 0S0;-cycleocalkyl, 0S0;-heterocyclyl,



30 cycloalkyl, CO2-heterocyclyl, CO2-aryl, CO2-heteroaryl, CO2-alkyl-cycloalkyl,
002-alkyl-heterocyclyl, CO2-alkylaryl, CO2-alkyl-heteroaryl, C(0)-NH2, C(0)NH-alkyl,
C(0)NH-cycloalkyl,C(0)NH-heterocyclyl, C(O)NH-aryl,1 3 -
C(O)NH-heteroaryl,0(0)NH-alkyl-cycloalkyl, C(O)NH- 35

alkyl-heterocyclyl £(0)NH-alkyl C - —-het 1 ( 2. ( 12,
CON(aryy, CONhettoay e Sa Akt 2O L gﬂgg{s%l%&w a2, CaNl(cslophy

09

02-aryl, SO2NH2, SO2NH-alkyl,
SO2NH-aryl, SORKEEG3Y eterdahA 'S G 23020- 5y T, 805 -jafyl, Q%Z({B-_ﬁéigpdarylggfﬁj/\:: cycloalkyl,
heterocyclyl, aryh©r éeterogilyl, and"@gan havéCthenkdineé /1, 2 ¢¥B, (@Y ahsadstivdted or Sbbstituted
heteroaryl, Wherﬁ@t@y@cg}%tp{,qqryl gregp-Ganhe substitutedavit-gae-pr more dbe-same or different
F, Cl, Br, I, CF3, NH2, NH-alkyl, NH-cycloalkyl, NH-hetero yl, -aryl,,NHheteroaryl, NH-alkyl-aryl,
NH-alkyl-heterodry: \{& ﬁfwr’?@@%@%&%’fgy%%% ,Nl-wfﬁ-g }6( }ﬁl_ltlafeargg;ic'lyl, EIC(0)-aryl,
NHC(0)-heteroasd iy SBeL akgR NHAS02-afyk NHEH2-heterbaR NO2 1 5K 5-alkyf, (S OH,
OCF3, 0-alkyl, OcgyetasdkytyQ-heterooy i - Beargh Ocheteronryl, @0() Nadkyl-00(0)-cyctmatky!,

00(0)-het lyl, 00(0)-aryh, 00(0)- ) -cycl 0 -
0303 hetoroam T ClOLARIT S0y anl e e o ?:%ﬁk.ﬂéyfiiﬁﬁ,%

CO2-heterocyclyLeEOP4YE B2 heteroatyl BOBHIRVIE Lol 002-alkyl & (O NH-alkyl-
heterocyclyl,002tadkydsasphQ02-alkyl-hetergaril, 20:0£0)-NH2, C(0)NH-@IRYI cSOINH1éycloalkyl,
CONH-al-ho o N A A O horecar e NG 5
-alkyl-heterocyclyl, - alkyl-ar -alkyl-heteroary), a :
C(0)N(cycloalky B2’ (JoyN(%?ﬂ)é,@(éyl\l(ﬁé’ﬁé%aryﬁﬁ’,@ é@g‘-?%(éw, g?E{)*r)‘[w %&NH%?%NH-alkyl,
(SO2NH-aryl, SO28lH-hetsrgaryl, SO SODOYAIkylr $020-a%; 8020 SReterdalit, lalkylS&8toalkyl,
heterocyclyl, arykerheteraaryl 30myhich ean be-ysad iorithe praguction of apediciaalprosiict for the
treatment of re%eergignocg lphjysiological and/or pathophysiological states in mammals mediated by
signal transduction paﬁﬁways selected from the group consisting of: the "ras-Raf- 35 Mek-Erk signal
transduction pathway, the PI3K-Akt signal transduction pathway and/or the SAPK signal transduction
pathway. - 22 - Ihia piefernechbmbotiment, compauinetsidceortingtyvthegehgdal forineizednare

gfepafefi Wg'ef?ifh@e %lgfghg{gyﬁﬁbseé?%% fr@lfghet&rougm;@eiagélﬁr "mgm?.wl, grt;kyl, l'&b—Propyll,

cihytony| (inyt, Byt S8BT GHe EH et B R b S oL e STyt 0

propinyl(-CE2-CE8H--QCLHE)utenyiButiey cpestenyBentilyl trexehy| HEXyE hepeayly L -
NH-alkyl-aryl, NH-alkyl-heteroaryl, N{alkyl},, NHC{(C)-~
alkyl, NHC(0O)-cycloalkyl, NHC(C)-heterocyclyl, NHC(O)-
aryl, NHC (O} -heterocaryl, NHC {O) ~alkyl-aryl, NHC (O} -~
alkyl-heterocaryl, NHSO,-alkyl, NHSO,-cycloalkyl, NHSO;-

25 heterocyclyl, NHSO,-aryl, NHSO,-heteroaryl, NHSO,-alkyl-
aryl, NHSO,-alkyl-heteroaryl, OH, O-alkyl, OC-cyclcalkyl,
O-heterocyclyl, O-aryl, O-heterocaryl, O-alkyl-aryl, O-
alkyl-hetercaryl, OC{0O)-alkyl, OC{0)-cycloalkyl, 0OC{O)-
heterccycliyl, QC{0) -aryl, 0OC{0) -heterocaryl, oCc(0) -

30 alkyl-aryl, OC(0O)-alkyl-hetercaryl, O0SO;H, 080;-alkyl,
080;~cycleoalkyl, 050;-heterocyclyl, 080,-aryl, 080, -

heteroaryl, 080;~alkyl-aryl, 08C,~alkyl-heteroaryl,
QP (O) {OH) 5, CO.H, COs;-alkyl, COz~cyclioalkyl, CO,-
heterocyclyl, COyz-aryl, COz-heteroaryl, CO,-alkyl-
35 c¢ycloalkyl, CO;-alkyl-heterocyclyl, CO;-alkyl-aryl, CO;-
alkyl-heteroaryl, C(0) ~NH,, C(O)NH-alkyl, C(O)NH-
cycleoalkyl, C(OQ)NH-heterocyclyl, C(O)NH-aryl, C(O)NH-
hetercaryl, C{O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-

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



10 heptinyl, octenyl, octinyl" which can be used for the production of a medicinal product for the
treatment or prevention of physiological and/or pathophysiological states in mammals mediated by
signal transduction pathways selected from the group gonsisting of: the 15 "ras-Raf-Mek-Erk signal
transduction pathway, the PI3KAKkt signal transduction pathway and/or the SAPK signal transduction

pathway. In a fugh%r@ prreferr%d embodin%e(rg) &o(rggﬁgtrllqs accordingCZ(Q)Sq\r rg a/%eénea{%l}g\tgimula () are
i te g

t
prepared for the aforementioned use, wherein the hiéterétyclyl group is sele rom the group
consisting of: "tEtf&RyHtar tetrdhyatpyRaHAFRAONdNw!, FpéidinyOpipFaZinyl, morpholinyl”. 25

In a further preferred embodiment, compounds according to the general formula (l) are prepared for

the aforementioned yse, whesein;the hetergaryL graup: s, selsetagl ramp e gronp copsisting of:
"pyrrolyl, 30 furyl,thienyl,thiazolyl ,o0xazolyl,isoxazolyl, pyrazolyl,imidazolyl pyridinyl,pyrimidinyl,

pyridazinyl, pyraZit\i, phtHefEAm fdolyl ShasEont Ftolizing? dEfolinGssquittiny°ne  oF
quinoxalinyl,quinazoknyl,cabazelyle phenazinglf 85ptendtHiazidyk akrdiny |0 -22% L afolémentioned
use, wherein thqq@jk)gjgg@gp ig;gelgq_;ggg framithe greuncgansisting ofi-"rethyl, ethyl, n-propyl, 2-propyl,
n-butyl, sec.-butyl, tert.-butyl, n-pentyl, iso-pentyl, neo-pentyl, n-hexyl, 2-hexyl, n-octyl, 5 ethylenyl
(vinyl), ethynyl, propenyl (-OH2CH=CH2; - CH=CH-CH3, -C(=CH2)-CH3), propinyl (-CH2-CaCH,
-CCCHB3), butenylv butisyi iperite B BEntiiyl, ieke Ryt ReiAyI2KEEptenyiREBHAY|, fotterf Ydctinyl”
and/or whetein the igtereeycly grauis isetactedi fram:the dAgreupaaasistingaiztetratydroturyl,

tetrahydropyran)éi@g&ligjl@yl, pi{per&qLir‘lyl, ﬂprerafinylcglorpkggr’]yl%l\ﬂgcyorﬁﬂg Qﬁe}@grylb@@up is

selected from the group consisting of: “pyrrolyl, furyl, thienyl, thiazolyi, oxazol%, isoxazolyl, 15

pyrazolyl,imidaz6WERstdiyl oy rim B SpyideisA by raziry T pRthataziny N haoR e T 02 Y L,

lindazolyl,indoliziN$d ;qulkolinyt; isogambkisn}l, quibikatibiyl/duibaxctingtcarbazolyl, plersazing,-
phenot.hiazinyl, aé:figir!yl". gﬁmmq{ipye@l@@e@gjg%,\yqs smpr@hgi,ylggmgyedmiagqﬁgqr_@ppct by

et o ooy pleclsq 1 oy coisng st 2-Comigund

heterocyclyl, NHC(QO)-aryl, NHC(O)-hetercaryl, NHC(O)-

alkyl-aryl, NHC(O}-alkyl-heterocaryl, NHSO;-alkyl, NHSO;-

cycloalkyl, NHSO,-heterocyclyl, NHSO,-aryl, NHSO, -

hetercaryl, NHSO,~alkyl-aryl, NHSO;-alkyl-heterocaryl,

20 NO;, S8SH, S-alkyl, S-cycloalkyl, S-heterccyclyl, S-arvl,

S-heteroaryl, OH, OCF,, C-alkyl, O-cyeloalkyl, O-

heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cycleoalkyl,

O;alkyluheterocyclyl, O-alkyl-aryl, O-alkyl-heteroaryl,

O-alkyl-0H, O-(CH;),-0, OC(0O}-alkyl, 0©C(Q)-cycloalkyl,

— 25 0OC(0) ~heterocyelyl, OoC {0} -~axryl, OC(0) -heteroaryl,

OC(0) -alkyl-aryl, OC(0)-alkyl-hetercaryl, OSO;H, 050;-

alkyl, 080;-cycloalkyl, 0©80,-heterocyclyl, OSO;-aryl,

080,-hetercaryl, 080;-alkyl-aryl, 080;-alkyl-heteroaryl,

OP {0} (OH) 4, C{Q) ~alkyl, C{0) ~axryl, C{0) ~hetercarvyl,

30 CO,H, COy-alkyl, COy-cyclcocalikyl, COz-heterccyclyl, CO,-

aryl, CO;-hetercaryl, <COz;-alkyl-cycloalkyl, COz-alkyl-

heterocyclyl, COy-alkyl-aryl, COy-alkyl-heterocaryl,

C(0O) -NH., C(O)NH-alkyl, C(O)NH-cycloalkyl, C{O)NH-

heterocyclyl, C(O}NH-aryl, C(O)NH-hetercaryl, C({O)}NH-

35 alkyl-cycloalkyl, - C{O)NH-alkyl-heterocyclyl, C(O)NH-

alkyl-aryl, C{(O)NH-alkyl-hetercaryl, C(o)N{alkyl),,

C{O)N{cycloalkyl}:, C(O)N{aryl}),, C{O)N{hetercaryl)., SO-

alkyl, SO-aryl, 80;-alkyl, 80;~aryl, SO,NH,, SO,NH-alkyl,

SO;NH-arvyl, SO,NH-heteroaryl, SO;NH-alkyl-aryl, S03H,



NN NNHH Compound (2)
1-(2-methyl-ally1)-3-(3-naphtn-2-yI30pyrido[2,3-b]pyrazin-6-y1)-thiourea )L I N

H CH,H

-24 -

Compound (3) 1-[3-(4-methoxy-phenyl)-pyrido[2,3- b}pyrazin-6-y1]-3-(2-methyl-ally1)- thiourea
Compound (4) 1-(2-methyl-ally1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-thiourea Il NNNN H CH,H

(5) 1-ally1-3-(3- %tbézf
y_

%%RYrido[Z,g- b Myga{%]z‘\ég-&yl)-tlgigug)gaawi\lﬁg%lcompo%

tazin-6-yIJ:thiourea H 2 CNf N N HH Co

1-ally1-3-[3-(4-metAox ny1)- pyrido]
1-a||y1-3-[3-(4-h9d’rfé%<9:}54@ﬁ}|:)- P2 B0 pyrazirRs Yhi-thiufgtercaryl, and n ¢

have the walue 1, 2 or 3,

5 (vi) unsubstituted or substituted heterocaryl,

where

mpound (7)
an

in

the heterocaryl group can be substituted with one or
CN, NH;,
NH-alkyl, NH-cyclealkyl, NH-heterocyclyl, NH-aryl, NH-

more, the same or different ¥, Cl1, Br, I, CFs,

hetercaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,

10 NH—alkyl—aryI, NH-alkyl-hetercaryl, NH-alkyl-NH;,

NH-

alkyl-OH, N{alkyl);, NHC(O)-alkyl, NHC(Q)-cycloalkyl,
NHC (O) -heterocyclyl, NHC (O) ~aryl, NHC (O) ~heteroaryl,
NHC (0) ~alkyl-aryl, NHC(O)-alkyl-hetercaryl, NHSOC;-alkyl,

NHSO,~cycloalkyl, NHSO,-heterocyclyl, NHSO,-aryl,

NHSOC, -

15 hetercaryl, NHEC,~alkyl-aryl, NHS0;~alkyl-hetercaryl,

NO,, ©SH, S-alkyl, S-aryl, S-hetercaryl, OH,
alkyl, O-cycloalkyl, O-aryl, O-heterocaryl,

CCFs,
O-alkylw

cycloalkyl, O-alkyli-heterocyclyl, O-alkyl-aryl,

alkyl-hetercaryl, 0C{0)-alkyl, O0C(0)-cycloalkyl,
20 heterocyclyl, OC(0) -aryl, OC {0} ~hetercaryl,

080;-cyclcocalkyl, 080,-heterocyclyl, 080, ~aryl,

O~

-

oC (0} -

oC{Q) -
alkyl-aryl, OC{0)-alkyl-heteroaryl, OSOzH, 080,-alkyl,

080,-

heteroaryl, 080,-alkyl-aryl, 0SCy-alkyl-heterocaryl,
OP (O) {OH) ,, C(0)-alkyl, C{O) -aryl, C{0) ~hetercaryl,

25 CO,H, CO0s;-alkyl, COz;-cycloalkyl, CO,-heterocyclyl,
CO, - alkyl -

aryl, CO,-hetercaryl, CCz-alkyl-cycloalkyl,

CO,-

heterocyclyl, COy-alkyl-aryl, COy-alkyl-heterocaryl,
C({O)NH-
C{O)NH-
C({O)NH-
alkyl-aryl, C{O)NH-alkyl-hetercaryl, C(O)N{alkyl),,
C(O)N{(cycloalkyl)s, C{O)N(aryl).,, C(O)N (heteroaryl).,

C (0) ~NH,, C{O}NH-alkyl, C{O}NH-cycloalkyl,

heterocyclyl, C(O)NH-axryl, C(O)NH-heteroaryl,
30 alkyl-cycloalkyl, C{O)NH-alkyl-heterocyclyl,

SO,NH,, SO,NH-alkyl, SO,NH-aryl, SO;NH-hetercaryl,

SONH-

alkyl-aryl, SO3H, S0;0-alkyl, S0,0-aryl, 80,0-alkyl-aryil,
35 alkyl, cycloalkyl, heterocyclyl, aryl or hetercaryl,

(vii) -C{0}-R17, wherein R17 can Dbe alkyl,
hetercaryl and the alkyl and aryl substituents

their part can in turn be substituted,

aryl

or

for



- 25 - Compound (9) 1-[3-(4-methoxy-pheny1l)-pyrido[2,3- blpyrazin-6-y1]-3-(4-nitro-phenyl)- thiourea
5 Compound (10) 1-tert-buty1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea CH31H3C,- N N H3C
HH Compound (11) 1-cyclopropyl-3-(3-pheny+pyrido[2,3- 10b]pyrazin-6-y1)-thiourea
Compound (12) 1-methy1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea H3C JL H H 15Compound
(13) 1-benzyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea NAN N N H H Compound (14)
1-(4-fluoro-phe 3/1) -3-(3- phen)?%gyrldo[z 3-b]pyrazin- Gg%) -thiourea - 26 - Compo _(L15gr

1-(3-phenyl-pyridd2:3:bipFraziié-y I3 |-oPEEEAer can mean cycloa
heterocyclyl,
5 ¢an mean -C(Y)NR13R14 wherein Y = NH and R13 and R1l4

can be independently of one another,
{i) hydrogen,

10 {3ii) unsubstituted or substituted aryl, wherein the
aryl group c¢an be substituted with one or more, the
same oy different ¥, Ci, Br, I, CF,;, CN, NH,, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
NH-alkyl-aryl, NH-alkyl-heteroaryl, N(alkyl),, NHC(O)-

15 alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-
aryl, NHC(O)-hetercaryl, NHESO,-alkyl, NHSO;-cycloalkyl,
NHSO,-aryl, NHSO;-heteroaryl, NOz, 8H, S-alkyl, S5-
oyeloalkyl, S~heterocyclyl, S~aryl, S-hetercaryl, OH,
OCF,, O-alkyl, C-cycloalkyl, O-heterccyclyl, O-aryl, O-

20 heterocaryl, O-alkyl-cycloalkyl, O-alkyl-aryl, O-alkyl-
hetercaryl, OC (0} -alkyl, OC (0} -cycloalkyl, oC(0) -
heterccyclyl, 0OC{QO}-aryl, OC{(O)-hetercaryl, 080;-alkyl,
080;-cycloalkyl, 080z-aryl, 080;-hetercaryl, C{0O)-alkyl,

C({0Q)-aryl, CO.H, CO,-alkyl, COz-cycloalkyl, COy -
25 heterocyclyl, COz-aryl, CO,~heteroaryl, COy-alkyl-
cycloalkyl, COp-alkyl-heterocyclyl, CO,-alkyl-aryl, COz-
alkyl-hetercaryl, C (0O} -NH;, C{O)NH-alkyl, C(Q)NH~
cycloalkyl, C(O)NH-heterccyclyl, C(O)NH-aryl, C{O)NHE-
heteroaryl, C(O)NHwalkyl-cycloalkyl, C{O)NH-alkyl-
30 heterocyclyl, C{O)NH-alkyl-aryl, C{O)NH~alkyl-
heterocaryl, C{OYN{alkyl),, C{O)N (cycloalkyl)a,

C(O)N{aryl),, C{O}N(hetexocaryl),, SO-alkyl, SO-aryl, SO;-
aikyl, SO;-arvyl, S0O,NH;, SOsH, alkyl, aycloalkyl,
heterocyclyl, aryl or heteroarvyl,
35

(iii} unsubstituted or substituted c¢ycloalkyl, wherein
the c¢ycleoalkyl group can be substituted with one or
more, the same or different ¥, Cl, Br, I, NH,, NH-alkyl,
NH-cyclocalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,



0 NNN H 5Compound (16) 1-(4-chloro-3-trifluormethyl-pheny1)-3-
(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- urea Compound (17)
1-(2-morpholin-4-yl-ethyl)-3-(3-phenyl10pyrido[2,3:b]pyrazin-6-y1)-urea 0ThO NNI-;- H Compound
(18) 1-cyclohexyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea NN H 15Compound (19)

1-isopropy1-3- (sNﬁh%rM ”99?13 bipyrazip ﬁ[y%?e@%%%{}ﬁcor&%%%% NHC (O
1-furan-2-ylmethy1-3 enylpyrido[2,3-b]pyrazin-6 F)ethlourea ompound &213
1-cyclopropy1-35&* nyllﬂ%ﬁgz B -%iylj\%‘ Koo durpe) Y
1-methy1-3-(3-(4mnitio-pREng 13 jpyinieiof?; 8<ufpyrazibHespL 7#ibwkea 8NHEOEh¢yEloalkyl,
| NHSO,-aryl, NHSO,-heterocaryl, OH, O-alkyl, O-cycloalkyl,
5 C-heterocyclyl, O-aryl, O-heterocaryl, O-alkyl-aryl, O-
alkyl-heteroaryl, OC(0Q}-alkyl, 0C(0O)-cyclcocalkyl, OC(O)-
heterocyclyl, 0C(0)-aryl, O0C(0O)-heterocaryl, 08C;-alkyl,
080;-¢ycleoalkyl, 0SOz-aryl, 080;-heterocaryl, CO;H, CO;-
alkyl, CO;-cycloalkyl, CO,-heterocyclyl, COj-aryl, CO;-
10 heteroaryl, C{0)-NH,, C(O}NH-alkyl, C(O)NH-cycloalkyl,
C({O)NH-heterocyclyl, C(O)NH-aryl, C{O)NH-heteroaryl,
C{Q)NH-alkyl-aryl, C(O)NH-alkyl-hetercaryl,
C(0}N{alkyl),, alkyl, or aryl,

15 (iv) unsubstituted or substituted heterocyclyl, wherein
the heterocyclyl group can be substituted with one or
more, the same or different CH, 0O-alkyl, O-aryl, NH:,
NH-alkyl, NH-aryl, alkyl, or aryl,

20 (v) unsubstituted or substituted aryl, wherein the arxyl
group can be substituted with one or more, the same or
different ¥, €1, Br, I, CF;, CN, NH,, NH-alkyl, =NH-
cyclealkyl, NH-heterocyclyl, ©NH-aryl, NH-heteroaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl-

25 aryl, NH-alkyl-hetercaryl, NH-alkyl-NH;, NH-alkyl-OH,
N(alkyl),, NHC (O} -alkyl, NHC (0O) -cycloalkyl, NHC (0) -
heterccyclyl, NHC (C) -aryl, NHC (O} -hetercaryl, NHSO, -
alkyl, NHSO,-aryl, NHSO,-heteroaryl, NO,, S8H, S-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryl, OH,

30 OCFy, ©O-alkyl, 0O-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, ©O-alkyl-cycloalkyl, O-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-hetercaryl, O-alkyl-OCH, O-(CHj)na-
0, O0OC{0}-alkyl, O0OC(0)-cycloalkyl, O0OC(0)-heterocyclyl,

oC(0) ~aryl, OC(0) ~hetercarvl, 08C,~alkyl, Q805
35 cyclealkyl, 080;-aryl, 080;~-heterocaryl, C(0O) -alkyl,
C{0)-aryl, C{(C) -heteroarvyl, COzH, COs-alkvl, COy-

cycloalkyl, CO,-heterocyclyl, COz-aryl, COz-heteroaryl,
COy-alkyl-cycloalkyl, CO;-alkyl-heterocyclyl, CO;-alkyl-
aryl, CO;-alkyl-heterocaryl, C(0) -NH;, C(O)NH-alkyl,



Compound (23) 1-[3-(4-hydroxy-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-methyl-thiourea HCN )L H H OH
Compound (24) 1-ally1-3-[3-(4-nitro-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-thiourea H H 8

Compound (25) 1-ally1-3-[3-(4-hydroxy-phenyl)- 15pwido[2,3-b]pyrazin-6-y1]-urea jL | H2CN N H OH
Compound (26) 4- [6 (3-allyl-thioureido)-pyrido[2,3- b]pyrazin -3-y1]-benzoicacid-ethyl ester - 28 - S

H2CNANNN H H, ggogg%ﬁ%é) iyl -3- ?g%l rggé y®|§)lg XI’IdO[ZCB 8 %aggiplyl] -thiourea

OH H 5Compoun “benzo[ 0Xx01-5- E .3-b pyrazm 63/12) thlourea S

H2C-<"----- heteroaryl YNH-alky cycioal vi,
alkyl—heterocyclyl, C(O)NH-alkyl-aryl, C(O)NH-alkyl-
heteroaryl, C(OYN(aikyl)s, C({O}N({cycloalkyl),,

5 C{O)N(aryl}),, C(O})N(heteroaryl),, SO-alkyl, 80-aryl, SO,-
alkyl, SO,-aryl, SONH,, S8O;NH-alkyl, SO;NH-aryl, SO,NH-
heteroaryl, S0O3H, S0,C-alkyl, S80,0-aryl, S0,0-
heteroaryl, alkyl, cycloalkyl, heterocyeclyl, aryl or

hetercaryl, and n can have the value 1, 2 or 3,

10
(vi) unsubstituted or substituted heteroaryl, wherein
the heteroaryl group can be substituted with one or
more, the same or different ¥, Cl, Br, I, CF,, CN, NH;,
NH-alkyl, NH-cyclealkyl, NH-heterocyclyl, NH-aryl, NH-
15 hetercaryl, NH-alkyl-aryl, NH-alkyl-heterocaryl,

N{alkyl).,, WHC (Q) —alkyl, NHC {O) -cycloalkyl, NHC (O) -~
heterocyelyl, NHC{O)-aryl, NHC(O)-heteroaryl, NHSO,-
alkyl, NHSO,-aryl, NHSO,-heterocaryl, NO,, 8H, S-alkyl,
S-aryl, OH, OCF;, O-alkyl, O-cycloalkyl, O-heterocyclyl,
20 O-aryl, ©O-heteroaryl, O©OC(0O)-alkyl, O0C(0)-cycloalkyl,
OC(0) ~heterocyclyl, CC(O)-aryl, OC(0O)-hetercaryl, O0SO,-

alkyl, Q80;-¢cycloalkyl, QS0,-aryl, 080;-heterocaryl,
¢(0)-alkyl, C(0)-aryl, C(0O)-heterocaryl, COH, COz-alkyl,
CO,-cycloalkyl, CO;-heterocyclivl, COz-aryl, Coy-
- 25 hetercaryl, COz~-alkyl-cycloalkyl, COz-alkyl-
{ heterocyclyl, COz-alkyl-aryl, COz-alkyl-heterocaryl,
C{0O) ~-NH;, C(CO)NH-alkyl, C(O)NH-cyclioalkyl, C{O)NH-

heterccyclyl, C(O)NH-aryl, C{O)NH-heteroaryl, C(O}NH-

alkyl-cycloalkyl, C(O)NH-alkyl-heterocyclyl, C(O)NH-
30 alkyl-aryi, C(O)NH-alkyl-heteroaryl, C(O)N{alkyl),

C(O)N(cycloalkyl),, C{O)N{aryl)s, C{C)N{heterocaryl),,

80;-alkyl, 50,-aryl, SC.NH-, S0O,;NH-alkyl, SO, NH-aryl,

SO;NH-hetexroaryl, SO3H, S0,0-alkyl, S0;0-aryl, S0,0-

hetercaryl, alkyl, cycloalkyl, heterocyclyl, aryl or
35 hetercarvyl,

(vii) or R13 and Ri4 together can mean cycleoalkyl or
heterocyclyl,



H Compound (29) 1-[3-(4-hydroxy-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-prop-2-inyl-thiourea 10 OH
Compound (30) 1-ally1-3-(3-(4-hydroxy-pheny1)- PYrido[2,3-b]pyrazin-6-y11-thiourea SN H

Compound (31) 1-[3-(4-hydroxy-phenyl)-pyrido[2,§-]1__

b]pyrazin-6-y11-3-((e)-propenyl)- thiourea OH

-29 - OH OH Compound (33) 1-[2,3-bis-(4-hydroxy-pheny1l)- pyrido[2,3-b]pyrazin-6-y1]-3-((e)-

propenyl)-thiourea 5 OH OH_Compound (34
pyrido[z,3-b]pyr§f}ﬁ‘-é?§f]?thib‘ﬁ?§§£5ri ﬁlﬁ( e
10b]pyrazin-6-y1)-urea

(1)

in
unsubstituted or
same or different F, Cl, Br,
NE-heterocyclyl,
NH-alkyl-arvyl,

alkyl,
aryl,

cycloalkyl,

NHC (0} -cycloalkyl,
NHC (0) ~hetercaryl, NHS
10 NHSQO;-aryl, NHSO;-heteroaryl
cycleoalkyl,
OCF,, O-alkyl,

heteroarvyil,

S-heterccyclyl,
Q-cycloalkyl,

hetercaryl, oC (0) -aikyl,

15 heterocyclyl, 0C(Q)-aryl, CC

1-3-

subgtituted alkyl,

alkyl group can be gubstituted with one or more,

NH-alkyl-hetercaryl,
NHC (O} -heterocyclyl,

O-~alkyl-cycloalikyl,

i

@y
ene

-all oxy-phenyl)-
%%pound (35) -p%‘g 1)%1-§-?§-p1ﬁ%nyl-pyrido[2,3-

wherein the
the

CF;, NH,, NH-alkyl, NH-
NH-aryl, NH-heteroaryl,
N{alkyl),, NHC{O) -
NHC (Q) -
NHSO;-cycloalkyl,
8H, S-alkyl, g -
S-hetercaryl, OH,
O-aryl, O-
O-alkyl-aryl, O-alkyl-
OC{0) -cycloalkyl, oC{Q) -
080;-alkyl,

I,

O;~alkyl,
: N02 [

S-aryl,
O-heterocyclyl,

{(O) ~hetercaryl,

OSOg—cyéloalkyl, 080C,-aryl, 080;-hetercaryl, C(C}-~alkyl,

C(0Q) -arvyl,
heterocyclyl,

CO,H, COz-alky
CO;-aryl,
cycloalkyl, COj-alkyl-heteroc
C(0O) -NH;,

C(0) NH-heterocyc

20 alkyl-hetercaryl,
cycloaikyl,
hetercaryl,
heterocyclyl,
heterocaryl, C{OiN{alkyl)
25
alkyl,

heterocyelyl,

80,~aryl, SC.NH,,

(1)
30
more,
NH-cycloalkyl,
NH-alkyl-aryl,
alkyl,
aryl,

NHC (O} -cycloalkyl,
NHC (0) ~hstercaryl, NHS
NHSO,-aryl, NHSO,-heteroaryl,
O-heterccyclyl, O-he

35

O-arvyl,
alkyl-hetercaryl,
heterocyclyl,

0C (0) -~aryl, OC

COz-heterovaryl,

C{O}NH-alkyl-cycleoalkyl,
C{C)NH-alkyl-aryl,

C(OYN({aryl)s, C(C)N(hetercaryl),, SO-alkyl,

ungubstituted or substituted cycloalkyl,
the cyclecalkyl group can be
the same or different F,
NH-heterocyclyl,
NH-alkyl-hetercaryl,
NHC (O) -~heterocyclyl,

OC{0) —alkyl,

1, COz-cycloalkyl, COy-
COz;-alkyl-
yolyl, CCOp-alkyl-aryl, COz-

C{O)NH-alkyl, C (O} NH-
1yvl, C{C)NE-aryl, C{O)NH-
C(O}NH-alkyl-
C{O)NH-alkyl-
C{O)N{cyclcalkyl),,
505~

cycloalkyl,

2r
SO-aryl,

50:3H, atkyl,

aryl or hetercaryl,

wherein
gubstituted with one or
Cl, Br, I, NH,, NH-alkyl,

NH-aryl, NH-heterocaryl,
N{alkyl):, NHEC{O)-
NHC (O} -
Oz-alkyl, NHSO,-cycloalkyl,
OH, O-alkyl,

teroaryl,

O-cycloalikyl,
O-alkyl-axyl, O-
0C{0) -cycloalkyl, 0C{0O)-

(O) -heteroaryl, 080;-alkyl,



0 NNNN H H Compound (36) 1-(2,3-di-pyridin-2-yl-pyrido[2,3- b]pyrazin-6-y1)-3-ethyl-urea 0
H3CNNNN H H 15Compound (37) 1-(2,3-dimethyl-pyrido[2,3-b]pyrazin-6- y1)-3-ethyl-urea OCH3 -
30 - Compound (38) 1- [3- (4 -hydroxy-phenyl ) -pyridg,[2,3 - b] pyrazin-6 -yl] -3-methyl-urea 0 H3 C,N
)1.HH OH Compound (39) 1 - al lyl -3 - [3- ( 4 -phenoxy-phenyl ) - 5pyrido [2,3 -b] pyra z in-6 -y1)

-urea O HH CWU@%&&Q}J&%\% Bﬁmgas:id -4- é@dﬁ z?ééyéwg@g@ PR [2,30]

pyrazin-3-yll pheny ester 0 H2 Compotind (41) 4-dimethylarino ben20|caC|d 4- [6- (3 - al
Iyl -ureido ) -pyridiofz 3 b]cﬁﬂra’%?l@a%rﬁyﬂyhen Pestereetpcyel YY COz-aryl, CO,-
hetercaryl, C{0)-NH,, C{(O)NH-alkyl, C(O)NH-cycloalkyl,

C{O)NH-heterocyclyl, C{O})NH-azrvyl, C(O)NH-heteroaryl,
5 C(O)NH-alkyl-aryl, C(O)NH~alkyl-hetercaryl,
C{O)N{alkyl),, alkyl, or aryl,

{i1ii) unsubstituted or substituted heterocyclyl,
wherein the heterocyclyl group can be substituted with

10 one or more, the same or different OH, 0O-alkyl, O-aryl,
NH,, NH-alkyl, NH-arvl, alkyl or aryl,

{iv) wunsubstituted or szubstituted aryl, wherein the
aryl group can be substituted with one or more, the
15 sgame or different F, (i, Br, I, CF;, NH;, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterccyclyl, NH-alkyl-~
aryl, NH-alkyl-heterocaryl, WNH-alkyl-NH,, NH-alkyl-OH,
N{alkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC (O) ~
20 heterocyclyl, NHC(O)-aryl, NHC(O)-heterocaryl, NHSO;-
alkyl, NHSC,-aryl, NHSO,-heterocaryl, NO;, SH, 8-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryl, OH,
OCF;, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-axryl, O-
hetercaryl, O-alkyl-cycloalkyl, O~alkyl-heterocyclyl,
25 O-alkyl-aryl, O-alkyl-hetercaryl, O-alkyl-CH, O-(CHz)a-
0, 0OC{0)-alkyl, OC(O)-cycloalkyl, 0C(0O)-heterocyclyl,

oC{0) -arvyl, OC (0) ~hetercaryl, 080, -alkyl, 080;-
cycloalkyl, 080, -aryl, 080;-hetercaryl, C(0) -~alkyl,
Cc{0) ~aryi, C{Q) ~heteroaryl, CO.H, COz-alkyl, COx-

30 cycloalkyl, CO;-heterocyclyl, CO,-aryl, COz-heteroaryl,
CO,-alkyl-cyecleoalkyl, COz-alkyl-heterocyclyl, COz-alkyl-
aryl, CO;-alkyl-heteroaryl, C(0O) -NH,, C{O)NH-alkyl,
C(Q)NH~-cycloalkyl, C{O)NH-heterocyclyl, C{O)NH-arvl,
C(0O)NH-heteroaryl, C{C)NH-alkyl-cycloalkyl, C(O)NH-

35 alkyl-heterocyclyl, C(O)NH-alkyl-arvyl, C(C)NH-alkyl-
heteroaryl, C(O)N({alkyl) s, C{OIN(cycloalkyl) s,
C{O)N(aryl),, C(O)N(heteroaryl),, SO-alkyl, SC-axryl, SO,-
alkyl, SOy-aryl, BSO0;NH,, SO;NH-alkyl, SO;NH-aryl, SO;NH-~
heteroaryl, SO3H, 50,0-alkyl, 80,0-aryl, 50,0~



15Compound (42) aceticacid-4- [6- (3-allyl-ureido) - pyrido [2,3-b] pyrazin-3-yll -phenyl ester
N"--Ne-Nr# H 0,YLCH3 Compound (43) 1 -ethyl - 3 - [3- ( 4 -hydroxy-phenyl ) - pyrido [2,3-b]

pyrazin-6-yl] -urea Compound (44) 1-[3-(4-amino-pheqnyl)-pyrido[2,3-
b]pyrazin-6-y1]-3-methyl-thiourea H3CNANNN H H NH2 5Compound (45)

1-ethy1-3-(3-ph -pyIi 3- b] in-6-y1)-yr po
l-acetyl-1-ethy?{-%@(%-\%r%gﬁ%}p'yri%géﬁ]py%?zi%%%ﬁ-?r’ea g{&tgk}?gécﬁcl\mll-( 0
[zsgé]ﬁy&&ﬁ%tfﬁ-w@&@% EN K I9H 3

1-ally1-3-[3-(4-fitiSroSpIrari - py:
,1-diethy1-3-(3-phenyl-pyrido[2,3- 15b]pyrazin-6-y1)-urea O

(v) unsubstituted or substituted heteroaryl,

ar
CH,
C

wh

Y

1l or
Compound (47)
ompound (48)

erein

5 the hetercaryl group can be sgubstituted with one or

more, the same or different ¥, Cl, Br, I, CFi,

NH;

alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl,

, NH-
NE-

hetercaryl, NH-alkyl-aryl, NH-alkyl-heterocaryl,

N{zlkyl)., NHC (O} -alkyl, NHC (O) -cycloalkyl,
10 heterocyclyl, NHC(0)-aryl, NHC(O)-heteroaryl,
alkyl, NH8C;-aryl, NHSO;-hetercaryl, NO;, SH,

NH

c(o) -~

NHSO; -

S-a

lkyl,

S-aryl, OH, OCF,;, O-alkyl, O-cycloalkyl, O-heterocyclyl,
C-aryl, O-heteroaryl, OC(0)-alkyl, 0OC{0)-cycloalkyl,
0C {0} ~heterccyclyl, 0OC(0)-aryl, OC(0}-heteroaryi,
15 alkyl, 0O80,-cycloalkyl, 0S80;~aryl, 080,-hetexcaryl,
C(C)-alkyl, C(0O)-aryl, C(O)-heterocaryl, COzH, CO,-alkyl,

CO,-cycloalkyl, CO,-heteroayclyl, COz-aryl,

heteroaryl, COy-alkyl-cycloalkyl,

0504~

CO,-

COz-alkyl-

heterocyclyl, COy-alkyl-aryl, COz;-alkyl-heteroaryl,

20 C(0)-NHy, C{(O)NH-alkyl, C{O)NH-cycloalkyl,

heterocyclyl, C(O)NH-aryl, C(O)NH-heteroaryl,

alkyl-cycloalkyl, C(O)NH-alkyl-heterocyclyl,

(o}
C
C(

O)NH-
O) NH-
O) NH-

alkyl-aryl, C(O}NH-alkyl-hetercaryl, C{O)N(alkyl).,
C(O)N{cycloalkyl),, C{O)N{aryl}z, C{O)N{heteroaryl),,
- 25  80,-alkyl, SO,-aryil, S0,NH,, SO,NH-alkyl, SO,NH-aryl,
SO,NH-hetercaryl, S03H, 50,0-alkyl, 50,0-aryl,

heteroaryl, alkyl, c¢ycloalkyl, heterocyclyl,

heterocaryl;

80,0~

aryl or

30 which can be used for the production of a medicinal

product for the treatment or prevention

of

physiological and/or pathophysioclegical states in

mammals mediated by signal transduction
selected from the group consisting of: the

35 Mek-Erk signal transduction pathway, the

signal transduction pathway and/or the SAPK

transduction pathway.

pat

PI3

hways

“rag-Raf-

K-Akt

gignal



I/H,CNIN")H H aC Compound (49)

1-(2-chloro-ethyl)-3-[3-(4-fluoropheny1)-pyrido[2,3-b]pyrazin-6-y1]-urea - 32 - Compound (50)

1-ethy1-3-[3-(4-methoxy-phenyl)- pyrido[2,3-b]pyr§z$12-6-yl]-urea

OCNNNNN"HH

Compound

(51) 1-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- 53-propyl-urea 0 NANN H H Compound (52)

(3-(3-phenyl-pyrido[2,3-b]pyrazin-6-_y1)-ureidol-acetic acid-ethyl ester
1-(3-ch|oro-pyrid£{2,3“-b]é$?a§%£€?ﬁ)- %ﬁgﬁ-ﬁ%}f(z NGO EY

10Caom
ouRG B

0ung 53,

1-ethy1-3-[3-(4-fluorephbnyiPrpyride[2, 81h]pyrasin-65Hnaee 6 "N N rE ik 153:8empddiidl(55)

1-[3-(3-chloro-4-fuergopheny1)- pyiidef2e3tblpyrazin-6uHd -3-giyligreadbnsisting

*methyl,
5 butyl,

ethyl, n-propvl,
tert.-butyl,

2-propyl,
n-pentyl, iso-pentyl,

n-hexyl, 2-hexyl, n-octyl,
(-CH2CH=CHZ;

(-CH2-C=CH,

ethylenyl
-CH=CH-CH3,
-C=C-CH3),
hexenvyl,

propenyl

propinyl butenyl,

pentenyl, pentinyl, hexinyl,

10 heptiayl, octenyl, octinyl”

n-butyl,

(vinyl},

of:

gec. -

nec-pentyl,

ethynvl,

-C{=CH2) ~CH3) ,

butinvl,
heptenyl,

which can be used for the

production of a medicinal product for the treatment or

prevention of physiclogical and/or pathophysioclogical

states in mammals mediated by signal

pathways

15 ‘“ras-Raf-Mek-Erk signal transduction pathway,

selected from the group consisting of:

transduction

the
the PI3K-

Akt eignal transduction pathway and/or the SAPK signal

transduction pathway.

In a further preferred embodiment,

20 to the general formula (I) are

aforementioned use,

selected from the group

“tetrahydrofuryl, tetrahydropyranyl,

piperidinyl, piperazinyl,

prepared for

consisting

compoundsg according

the

wherein the heterocyclyl group is

of :

pyrrolidinyl,

In a further preferred embodiment,

to the general

aforementioned use,
the

selected from

30 furyl, thienyl,
pyrazolyl,
pyridazinyi,
indazolyl,
guinoxalinyl,

25 phenothiazinyl,

imidazolyl,
pyrazinyl,
indolizinyl,

guinazolinyl,

morphoelinyl”.

compounds according
(1) the

wherein

formula are for

the

prepared
hetercaryl group isg
of:

oxazolyl,

group consisting “pyrrolyl,

thiazolvyl, isoxazolyl,
pyridinyl, pyrimidinyl,
phthalazinvyl, indolivyl,
quinolinvl, isoquinolinyl,

carbazolyl, phenazinyl,

acridinyl”.

In a further preferred embodiment compounds according

to the general

formula (I} are prepared for the



CNXNNNa"H H Compound (56) 4-[6-(3-ethyl-ureido)-pyrido[2,3- 20b]pyrazin-3-y1]-benzoic acid
-33- o0p<MN OH Compound (57) n-{4-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-y1]-phenyll-acetamide O JL /L " N N H. H1{Campound 58)
1-[3-(2,4-difluoro-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 0 )L W C N H H Compound (59)
1-ethy1-3-(3-morpholin-4-yl-pyridol2,3- blpyrazin-6-y1)-urea 9-HL.G N g@ C
. P £ T qpauAd (6Q
1-ethy1-3-[3-(4-meﬁ*@?—%?perazﬁ%-yﬁﬁ pyrlgg[%,S-Bﬁ¥raz%n-6-y1%ré} Nct, Al
from the group consisting of: “methyl, ethyl, n-propyl,
2-propyl, n-butyl, sec.-butyl, tert.-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, 2-hexyl, n-octyl,
5 ethylenyl (vinyl), ethynyl, propenyl (-CH2CH=CH2; -
CH=CH-CH3, -C(=CH2)-CH3), propinyl (-CH2-C=CH, -C=C-
CH3), butenyl, butinyl, pentenyl, pentinyl, hexenyl,
hexinyl, heptenyl, heptinyl, octenyl, octinyl” and/or

wherein the heteroccyclyl group is selected £from the

10 group consisting of : “tetrahydrofuryl,
tetrahydropyranyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl” and/or the heterocaryl group
is selected from the group consisting of: “pyrrolyl,
furyl, thienvyl, thiazolyl, oxazolyl, isoxazolyl,

1% pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl,
indazolyl, indolizinyl, cquinolinyl, isoguinclinyl,
guinoxalinyl, guinazolinyl, carbazolyl, phenazinyl,

phenothiazinyl, acridinyl”.

20
The inventive object was surprisingly achieved in a
further aspect by preparing pyridopyrazine compounds
selected from the group consisting of:
- 25 Compound (1} 1-allyl-3-(3-phenyl-pyridef{2,3-
blpyrazin-6-yl) ~thiourea
S ‘ = N\
HZCV\N)LN NN
H H
Compound {2) 1-{2-methyl-allyl)-3-(3-naphth-2-yl-
30 pyrido{2,3-blpyrazin-6-yl) -thiourea



H C-N N N-N NM 3H H Compound (61) 1-ethy1-3-[3-(2-hydroxy-pheny1)-
pyrido[2,3-b]pyrazin-6-y1]-urea 07-tzt---A'--OH / H H Compound (62)
1-ethyl-3-[3-(2-methoxy-ethylamino)- pyrido[2,3-b]pytazin-6-y11l-urea - 34 - 0 H H3 Compound (63)
1-[3-(4-chloro-3-trifluormethylphenyl)-pyrido[2,3-b]pyrazin-6-y1]-3- ethyl-urea 0 ".....,-.N.", 1FF ---. .1'
----- H,C N N"--'N"--NF -H H 5CI Compound (64) 1-ethyl-3-(3-phenoxy-pyrido[2,3- b]pyrazin-6-y1)-urea
0 A1 H,CNNNNO HH Compound (65) 1-[3-(cyclopropylmethyl-amino)-

10pyr';10[2 3 ?]Zpgrg]é‘%Mé}éé Tlthxl Qm%ﬁzNﬁm@%@(ﬁﬁ%én@mylﬁy@%wﬂn -4-ylmethyl)-
amino]-pyrido pyrazin-6-yll-ure ompoun
1-ethyl-3-[3-(4-fluoro-benzyloxy)- %]H pyrazin- 1I]_| '\£ th é)t% ? Z)lyl

thiourea

g = N\

U

i‘}_\i{ N N
O,CH

Compound (4) 1-(2-methyl-allyl)-3-(3-phenyl-
pyride[2,3-blpyrazin-6-yl) -thicurea

N
s NN
1 |

10 Compound (5) 1-aliyl-3-{3-naphth-2-yl-pyridoi2,3-
' blpyrazin-6-yl) ~thiourea

e R oy

Compound (6} 1-allyl~3-[3-(4-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-thiourea

7‘- HC\//\N /(I j\@\

15

Compound (7) 1-allyl-3-[3-(4-hydroxy-phenyl) -
pyrido(2,3-blpyrazin-~6-yl] -thiourea
hydrochloride

HZCV\NJI\N N/ N/
H OH
x HCI OH

20 Compound (8) 1-(3-naphth-2-yl-pyrido[2,3-blpyrazin-6-
v1l}-3-(4-nitro-phenyl) ~thiourea



pyrido[2,3-b]pyrazin-6-y1]-urea 0 H,C"--.'"N)CNr're--"N H H Compound (68)
1-ethyl-3-(3-pyridin-4-yl-pyrido[2,3- b]pyrazin-6-yl)-urea "H H - 35 - Compound (69)
1-ethyl-3-[3-(pyridin-3-yloxy)- pyrido[2,3-b]pyrazin-6-yE1-urea N "H H Compound (70)
1-ethyl-3-[3-(tetrahydro-furan-2- 5ylmethoxy)-pyrido[2,3-b]pyrazin-6-y1]- urea 0 A 1 "H H Compound
(71) 1-ethyl-3-[3-(4-morpholin-4-yl-phepyl)- pyrido[2 3 b]pyrazin-6-y1]-urea 10 0 .? )L .t " H3C NNNN

HH Compound (72) 1-ethy1-3-(3- hydp{p -pyrido[2 yrazm -6-y1)-urea; 0 .?I H CNANNNOHH H
Compound (73) 1-ethy1-3-[3-(3-metho \‘1 sul ny )- p rido[2,3-b]pyrazin-6- y1]-urea

(L

Compound (9) 1-[3-{4-methoxy-phenyl)-pyrido{2, 3-
blpyrazin-6-yl] -3-{4-nitro-phenyl) -
thiourea

[

O‘“@ X L@

m' Compound (10) 1-tert-butyl-3-(3-phenyl-pyridol2,3-
b]pyrazin—6—yl)mthiourea

H,C N
H,C H

Compound (11) 1l-cyclopropyl-3-(3-phenyl-pyrido(2,3-
10 blpyrazin-6-yl) -thiourea

Raasar

Compound (12} 1l-methyl-3-(3-phenyl-pyridoi2,3-
blpyrazin-6-yl) -thiourea

g

15 Compound (13) 1-benzyl-3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl) -thiourea

ot

Compound {14} 1-(4-fluoro-phenyl)-3-(3-phenyl-
pyrido{z2,3-blpyrazin-6-yl)-thiourea

20



0 FLO.?NNNN S H H CH3 Compound (74) 1-ethyl-3-(3-quinolin-3-yl-pyrido[2,3- b]pyrazin-6-y1)-urea O
1-13C---NNNN"HH 20 -36 0 Compound (76) 1-ethy1-3-[3-(pyridin-2-ylsulfanyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea O A 11 H3C 5Compouyyl (77) 1-[3-(4-dimethylamino-pheny1)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethylurea; H3C"--114111 -CH' CH3 Compound (78)
n-{4-[6-(3-ethyl-ureido)-pyrido[2,3- 10b] #-3-yll-ph ane sulfonamide 0 11 CNNNN N H
H PR

Compound (18).1—(3~phenyl~pyrido[2,3—b]pyrazin—6myl)"
3-p-tolyl-urea

HEC O = N\
A
N N N N
H H

5 Compound {16} 1-{4-chloro-3-trifluormethyl-phenyl) -
(3-phenyl-pyrido{2,3-blpyrazin-6-yl) -

/lL I = l@
N N N
H

Compound {17) 1-(2-morpholin-4-yl-ethyl}-3-{3-phenyl-

urea
F

Cl

10 pyrido{2,3-blpyrazin-6-yl} -urea

Chon & e %Q

Compound (18) l-cyclohexyl-3~(3-phenyl-pyrido[2,3-

- blpyrazin-6-yl) -thiourea

QI?ELQ

15 Compound (19) l-isopropyl-3-(3-phenyl-pyridol[2,3-
blpyrazin-6-yl)-thiourea

s ﬁl:
H

Compound (20) 1-furan-2-ylmethyl-3-(3-phenyl-
pyridol2,3-blpyrazin-6-yl) -thiourea



Compound (79) 1-ethy1-3-[3-(1h-pyrazol-4-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea O "N NN H H 13
Compound (80) 1-(3-benzylsulfanyl-pyrido[2,3- b]pyrazin-6-y1)-3-ethyl-urea; - 37 - Compound (81)
1-ethy1-3-[3-(4-methyl-[1,4]diazepan-1- y1)-pyrida[2 B37b]pyrazin-6-y1]-urea; 0 " itc FINNN
Compound (82) 1-[3-(4-amino-phenyl)-pyrido[2,3- 5b]pyrazin-6-y1]-3-ethyl-urea o H CrEgiN NH2
Compound (83) 1-(3-amino-pyrido[2,3-b]pyrazin-6zy1)- :yrea CNNNNNH2 H H 10Compound
(84) 1-ethyl-3-pyrido[2,3-b]pyrazin-6-yl- ucea H/O;?N LNLIN Ni.4) H H Compound (85)
1-ethy1-3-(3-imidazol-1-yl-pyrido[2,3- b] in-f-yljurdd N

Compound (21) 1-cyclopropyl-3-(3-phenyl-pyrido[2,3-
blpyrazin-6-yl) -urea

RasRa

5 Compound (22} l-methyl-3-[3- (4-nitro-phenyl) -
pyrido{2,3-blpyrazin-6-yl]} -thiourea

e

Compound (23} 1-[3- (4-hydroxy-phenyl)-pyrido(2,3-

blpyrazin-6-yl] -3-methyl-thiourea

Raaaach

10
Compound (24) 1-allyl-3-{3-{4-nitro-phenyl) -
pyride(2,3-bipyrazin-6-yl] -thiourea
. fn@
I
Q
Compound (25) 1-allyl-3-[3-(4-hydroxy-phenyl) -
15 pyrido[2,3-blpyrazin-6-yl]-urea

oy I\,ELQ

Compound (26) 4-E6m(3—allyl—thioureido)mpyrido[z,B—
blpyrazin-3-yl]l-benzoic acid-ethyl

egter



0 H2C N H H 15 Compound (86) _
1-ethy1-3-[3-(4-fluoro-2-hydroxyphenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea OOH 7t HCN1N "HH
Compound (87) 1-(3-cyclopentyloxy-pyrido[2,3- 2Qb]pyrazin-6-y1)-3-ethyl-urea 0 H2C----NAN NN O H
H - 38 - Compound (88) 1-ethyl1-3-[3-(4-hydroxy-piperidin-1- y1)-pyrido[2,3-b]pyrazin-6-y1]-urea O
H,CNN N "H H OH Compound (89) (3- pgeniﬁ@ ,3-b]pyrazin-6-y1)- 5Surea 0 H2ZNNNN H

Compound (90) 1-ethy1-3-(3-pyrimidin-5-yl-pyrido[2,3:| b]pyrazin-6-y1)-urea 0 HC NAN NNN
10Compound (91) 1-ethy1-3-(3-pyridin 3~y {‘pyngo[z’\B

Compound (27) 1-allyl-3-{3-(3-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] ~thicurea

ooy Ql@r

5 Compound (28) 1-allyl-3-{(3-benzo[l,3]dioxol-5-yl-
pyride{2,3-blpyrazin-6-yl)-thiourea

ooy f?[l@

Compound {29) 1-[3-(4-hydroxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -3-prop-2-inyl-thiourea

AT

10
Compound (30) 1-allyl-3-[3-(4-hydroxy-phenyl)-
pyrido{2,3-blpyrazin-6-yli] -thiourea
Compound (31} 1-[3-{4-hydroxy-phenyl)-pyridel[2,3-
15 blpyrazin-6-yll-3-{((e)-propenyl) -

rthiourea

H3C\///\N/U\N N/ N/
H H
OH

Compound (32) 1-allyl-3-[2,3-bis- (4-hydroxy-phenyl) -
pyrido([2,3-blpyrazin-6-yl]-thiourea



b]lpyrazin-6-y1)-urea O )L I NIY "H H -co*/ Compound (92) 1-ally1-3-(3-phenyl-pyrido[2,3-
blpyrazin-6-y1)-urea Compound (93) 1-ethy1-3-(3-piperazin-1-yl-pyrido[2,3- b]pyrazin-6-y1)-urea O H

3CNN "Th H HLNH - 39 -

Compound (95) -ethyl_-3-2[§-(§-methoxy-pyridin-3-y1)-

pyrido[2,3-b]pyrazin-6-y1]-urea j( N N 9 cH3 5Compound (96) 1-[3-(3,5-dimethyl-isoxazol-4-y1)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 CH H3c NA1%-?, ,A 3 i

10

15

Compound

Compcound

Compound

Compound

Compound

(33)

(34)

(35}

(36)

H,C

3w

[2,3-bisg- (4-hydroxy-phenyl} -

V\NJ\N NZ NP
H R

OH

pyrido[2,3-blpyrazin-6-yll-3-((e)-

propenyl) -thiocurea

¥l

1-allyl-3-[2- {(4-hydroxy-phenyl) -
pyrido[2,3-b]lpyrazin-6-yl]-thiourea

H,Cxy

o rtzrg

1l-phenethyl-3- (3-phenyl-pyrido([2,3-

blpyrazin-6-yl) -urea

@vﬁwﬁ

1-

(2,3-di-pyridin-2~yl-pyridol{2,3-

blpyrazin-6-yl}-3-ethyl-urea

N
(}//N
U SBSy
N° N N
H

-(2,3-dimethyl-pyrido[2,3-blpyrazin-6-

v1)

~3-ethyl-urea

OﬁN“CHa

et

N N N CH
H



H 3C Compound (97) 1-ethy1-3-(3-(4-trifluormethoxyphenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea
N)1.EINN 10F F Compound (98) 1-ethyl1-3-(3-furan-2-yl-pyrido[2,3- b]pyrazin-6-yl)-urea H H
Compound (99) 1-ethy1-3-[3-(2-methoxy-pyridin-3-yL); 15pyrido[2,3-b]pyrazin-6-y1]-urea 00,CH,
H,C"--NNAW-LN, 'NV "H H Compound (100) 1-[3-(2,4-dimethoxy-pheny1)-

pyrido[2,3-b]pyrazin=6- 1 h I N 0 0

1-ethy1-3-[3-(1h- p;ﬁoiXB p;)/(rldé ?2% Sggyrazm- g%lé% %lﬂe rrllgog;r%%l%g )E% -
1-ethy1-3-[3-(6-morpholin-4- yI pyridini3 -9¥¥6de1g3Yﬁ]by%zW‘é-Wli Ureet8 H,CNNNN H H N~
Compound (103) 1-benzyl-3-ethyl-1-(3- pheny‘g 10 3-b]pyrazin-6-y1)-urea O H,C-N'N- -N N "H

HyCu AN

TZ

Compound {39) 1-allyl-3-{3-(4-phenoxy-phenyl) -
5 pyrido[2,3-blpyrazin-6-yl] -urea

. ﬁl@@

Compounid {40) methane sulfonic acid-4-[6~(3-allyl-
ureido) -pyrido [2,3-blpyrazin-3-yll-
phenyl ester

1 ﬁN\
L~ SN NN
H H
(é)"O
o

Compound (41) 4-dimethylamino-benzoic acid-4-[6-(3-

10

allyl-ureido) -pyrido(2,3-b]lpyrazin-3-
vll -phenyl ester

- HZCMN/”\N NS o
¢ H H
0 \Ej
i?E,Cfrl
CH

15 Compound (42) acetic acid-4-[6-(3-allyl-ureido) -
pyridei2,3-blpyrazin-3-yl] -phenyl ester

HZC*/\NJ\N NT N 0
HooH I
o

Compound (43} l~ethyl—3~[3—(4—hydroxyﬂphenyl)—
pyrido(2,3-blpyrazin-6-yl] ~urea

20



Compound (104) 1-[3-(2-amino-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea; 0 NH2 iL | H2C"--'11
15Compound (105) 1-ethyl-3-[3-(4-hydroxymethyl-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea O
H,C---"NAN HH -41 - Compound (106) 1-[3-(3-amino-pheny1)-pyrido[2,3-
b]pyrazin-6-y1]-3-ethyl-urea 0 NNNN Compound (107) 1-[3- (4 acetyl-phenyl)-pyrido[2,3-
b]pyrazin-6-y1]-3-ethyl-urea 0 Compound (108) 1585 ydro-benzofuran-5-y1)-

9)

pyrido[2,3-b]pyrazin-6-y1]-3-ethylurea 10 ngjj\ou 5 -[3-(4-henzyloxy-3-fluoro-pheny1)-
pyrido[2,3-b]pyrazin-6-y11-3-ethylurea M. N~ N N

OH

Compound (44) 1—[3—(4—amino—phenyl)«pyrido{z 3-
blpyrazin-6-yl} -3-methyl~-thiocurea

Lassavl

5 Compound {45} l-ethyl-3-{3-phenyl-pyrido[2,3-
blpyrazin-6-yl) -urea

O \N\

)L‘//l:
N N N
H

Compound (46} l-acetyl-l-ethyl-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl) -urea

Pagsar

10
Compound (47) 1-allyl-3-[3-(4-fluoroc-phenyl) -
pyridol2,3-b]lpyrazin-6-yll-urea
o A2 N/l©
H H
F
Compound (48) 1—éiethy1—3—(B—phenylmpyrido{2,3—
15 pyrazin-6-yl) -urea
Compound (49) 1-{(2-chloro-ethyl)-3-[3-(4~flucro-

phenyl) -pyrido [2,3-blpyrazin-6-yl] -urea

ey



- 15Compound (110) 1-(2,3-dihydroxy-propy1)-3-(3-phenyl- pyrido[2,3-b]pyrazin-6-y1)-urea 0 A 1 "
HO--""-CN Ne---Nr"N HH OH Compound (111)
1-ethy1-3-[3-(3-formy1-4-methoxypheny1)-pyrido[2,3;B]pyrazin-6-y1]- 20urea - 42 - 01 H,C N)LNNN H
H cH, Compound (112) 1-ethyl-3-[3-(4-methansulfonylphenyl)-pyrido[2,3-b]pyrazin-6-y1]- urea S

Compound (113) n-{4-[6-(3-ethy ido)-pyrido[2 pYrazin=s cinamic acid OH
10Compound (114)<{: ]In %/’llﬁ Slp%j/éﬁdlr?ﬁy Oledtr')iZ% 5 yraze:trl §]§‘)1’ reamhane sulfonic acid salt
(free base) Ple jpyrazin Yl -urea

O\\.
J\f//l:
ﬁNN
oCH

Compound (51) 1-(3-phenyl-pyrido(2,3-blpyrazin-6-yl)-
5 3-propyl-urea

HSC\/\N/”\N NZ N7
H H

Compound (52) [3-(3-phenyl-pyrido(2,3-blpyrazin-6-

yl) -ureidol -~acetic acid-ethyl ester

HC‘O fIl@

10 Compound (53) 1-{3-chloro-pyridol2,3-blipyrazin-6-yl)-
3-ethyl-urea

O = N\
AL

Compound (54) 1-ethyl-3-[3-(4-flucro-phenyl) -
pyridel2,3-blpyrazin-6-yl] -urea

A,

Compound {55) 1-[3-(3-chloro-4-fluorc-phenyl) -

15
pyrido([2,3-blpyrazin-6-yl]-3-ethyl-urea

Compound (56) 4—[6—(3—ethyl—ureido)—pyrido{Z,B—
20 blpyrazin~3-yl] -benzoic acid



0 H,C N 0 HOTS-"CH3 0 Compound (115) 1-[3-(2,6-dimethoxy-pyridin-3-y1)-
15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl- urea - 43 - Compound ( 6) 1-[3-(2,6-dimethoxy-pyrimidin-4-y1)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethylurea 0 ,J.L.IH C N NsHHN 5Compound (117)
1-[3-(2,4-dioxo-1,2,3,4-tetrahydro- pyrimidin-5-y1)-pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea No 1 N N
NNH 0 "H H N Compound (118) 1-ethy1-3-[3- (111 T%A/ #1)- 10pyrido[2,3-b]pyrazin-6-y1]-urea

O
OH

Compound (57) n-{4-16-(3-ethyl-ureido)-pyrido(2,3-
blpyrazin-3-yl] -phenyl}-acetamide

A

5 Compound 58) 1—[3~(2 4-difluoro-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -3-ethyl-urea

TG,

Compound (59) 1—ethyl~3—(3—morpholin-4—yl—pyrido[2,3m
blpyrazin-é6-yl) -urea

O —~ N\
JL}E/QN;LN/\
Lo

10
Compound (60) 1l-ethyi-3-[3-(4-methyl-piperazin-1-vy1)-
pyride[2, 3—b]pyrazin—6—yl]—urea
l\/ CH
Compound (61) 1—éthyl~3—~{3w(2whydroxy~~phenyl)w
15 pyrido[2,3-bipyrazin-6-yl]l -urea

. O fOH
L A

N N ‘N

H

Compound (62) l-ethyl-3-[3-{2-methoxy-ethylamino) -
pvridol2,3-blpyrazin-6-vyl1]-urea



Compound (119) 1-(3-chloro-pyrido[2,3-b]pyrazin-6- y1)-3-ethyl-thiourea " H3C---%'NNCI
15Compound (120) 1-ethy1-3-(3-[4-(2-methoxy-ethoxy)- phenyl]-pyrido[2,3-b]pyrazin-6-y1}- urea O |
H3C NNNNHH 3 -44- Compound (122) 1-[3-(4-§:>iarlo-phenyl)-pyrido[2,3-
b]pyrazin-6-y1]-3-ethyl-urea 0 H3C NNNN H H 5Compound (123) 1-(3-benzo[1,2,5]oxadiazol-4-yl-

-hyrazin-6- 1)- urea Compound (125)
NGt Mngich,CH, L

Compound (63) 1-[3-(4-chloro-3-triflucrmethyl-
phenyl) -pyrido (2,3-blpyrazin-6-yl]-3-
ethyl-urea

0 l\N\ Fe
/\)j\ - P
HC N N7 ONT N F
H H
cl

Compound (64) l-ethyl-3-(3-phenoxy-pyridol[2,3-
blpyrazin-6-yl) -urea

2 0L O
Hac/‘g’u\ﬁ NT N0

Compound {65) 1-[3-(cyclopropylmethyl-amino) -
10 pyrido([2,3-blpyrazin-6-yl]-3-ethyl-urea

L L
H3C/\NJ\N NT N N7
H o H H

Compound {66) 1l-ethyl-3-{3-[{pyridin-4-yimethyl) -
amino] -pyrido[2,3-blpyrazin-6-yl}-urea

Hac/\NJLN NN
H o H H P

15 Compound {67) 1l-ethyl-3-{3-(4-fluoro-benzyloxy)-
pyridol[2,3-blpyrazin-6-yl] -urea

O
e -
HSCANJ\N NN o
H H
F

Compound (68) 1-ethyl-3- (3-pyridin-4-yl-pyrido(2,3-
blpyrazin-6-y1l) -urea

20



Compound (126) 1-[3-(3-acetyl-phenyl)-pyrido(2,3- b]pyrazin-6-y1]-3-ethyl-urea 0 NNN"HH -
45 - Compound (127) 1-ethy1-3-[3-(3-morpholin-4-ylphenyl)-pyrido[2,3-b]pyrazin-6-y urea
5Compound (128) 1-[3-(6-amino-pyridin-3-y1)- pyride{2,3-b]pyrazin-6-y1]-3-ethylurea O A I N N-NN
NH2 Compound (129) 3-{4-[6- (3 ethyl-ureido)-pyrido[2,3- 10bl-pyrazin-3-yl]-phenoxyl-propionic acid 0

iL1 H 3 CN NOOOH,Compaou ) 3: gqylgmd%[ Alpyrazin-6-yl)-urea CH3 0
H3CN N N 15 Com||-oé:ou cf%fé ) cy%lo}penty ]% p en%/ yrldo[2 3-b yra%m 6-yl)-ureaa 0 N
NNN H H pyridol 2 3-blpyrazin-6 —y

H

Compound (70) l-ethyl-3-[3-(tetrahydro-furan-2-
5 vimethoxy) -pyrido[2,3-blpyrazin-6-yl]~

SPe!
J\N N N7 o’\t?)
H

Compound (71) 1-ethyl-3-[3-(4-morpholin-4-yl-phenyl) -

urea

pyrido[2,3-blpyrazin-6-yl] -urea

Compound (72) l-ethyl-3-{3-hydroxy-pyridoel2,3-

10

blpyrazin-6-yl) -urea;
L
N N N OH
H

- Compound (73) l-ethyl-3-[3-(3-methoxy-
' 15 phenylsulfanyl) -pyrido{2,3-blpyrazin-6-

yvl] -urea
O = N\
2
N N N S Q
H CH,

Compound (74) 1~ethyl—3—(3—quinolinm3—yl—pyrido[2,3—

pyrazin-6-yl) -urea

Sasaare

Compound (75) - (3-benzo([b]lthicphen-3~yl-pyridol(2,3-

20

blpyrazin-6-yl) -3-ethyl-urea



Compound (132) 1-penty1-3-(3-phenyl-pyrido[2,3- 20b]pyrazin-6-y1)-urea - 46 - Compound (133)
n-14-[6-(3-ethyl-ureido)-pyrido[2,3- blpyrazin-3-y1]-phenyl}-acrylamide O H,CNN" -N- NO "H
HN)C5-CH2 Compound (134) 1-tert-buty1-3-(3-pkenyl-pyrido[2,3- 5b]pyrazin-6-y1)-urea H,CCH3
JL I-13CN H H Compound (135) 1-(2-hydroxy-ethyl)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 0

NNNHH 10Compound (136) 1-cyc|obuty1-3-6%-ph ~p¥ido[2,3-.b]pyrazin-6-y1)-urea C NN H H
Compound (137) 1-ally1-3-[3-(4-nitro-phenyl)- gyridg[2,3-b]pyrazi y1]-thiourea H H H2C NN 15
Compound (138) 1-ethy1-1-(ethylcarbarmidy1)$8-(3 phEnylIbyridp[2:3-b]pyrazin-6-y1)-urea 0 CNINNN
I s

Compound (76) 1l-ethyl-3-[3-(pyridin-2-ylsulfanyl) -
pyrido[2,3-blpyrazin-6-yl] -urea

0 \N\ =

X M
N N N '8 N
H

5 Compound (77) 1-[3-{4-dimethylamino-phenyl) -
pyrido(2,3-blpyrazin~6-yl]-3-ethyl-

urea;

0O \N\
M
H N N
n-CHs
CH,

Compound (78) n-{4-[6-(3-ethyl-ureido)-pyridoiz2,3-
1.0 blpyrazin-3-yll -phenyl}-methane

gul fonamide

Oﬁ“‘1:

Jo

N N N

H

I}iH
0"

3

Compound (79) l-ethyl-3-{3-{1lh-pyrazol-4-yl)-
pyrido[2,3-blpyrazin-6-yll-urea

Al

Compound (80) 1-(3-benzylsulfanyl-pyrido{2,3-

i5

blpyrazin-6-yl) ~3-ethyl-urea;

= N\
JOLQ’JL/;/[NIIS/\Q



HONHLCH2 -47 - Compound (139)[3-(4-hydroxy-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-carbaminic
acid-allyl ester 5Compound (140)(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- carbaminic acid-ethyl ester
Compound (141) 1-ethy1-3-[3-(4-phenyl-piperazin:1-yd)-pyrido[2,3-b]pyrazin-6-y1]-urea 0 MNNN 10
Compound (142) 1-(2,2-dimethyl-[1,3]dioxolan-4- ylmethyl)-3-(3-phenyl-pyrido[2,3-

glpyrazm SYL-Ure K A0A A'sHH1 CHAACTRQUNd (At Dir( Py apsidol2.3
Jpyrazin-6-y1)-urea O vl)-pyrido[2,3-blpyrazin-6-yl] -urea;

LA A

N—CH

Compound (82) 1—{3—(4mamino—pheny1}—pyridoiz,B—
5 pyrazin-6-yl] -3-ethyl-urea

W

Compound (83) 1-{3-amino-pyrido(2,3-bipyrazin-6-yl)-
3-ethyl-urea

2L
NTTNTUNT N,
10 Compound (84) l-ethyl-3-pyrido(2,3-blpyrazin-6-yl-
0O \N\
T
N N N
H

Compound {85) l-ethyl-3-{3-imidazol-1-yl-pyrido(2,3-

urea

blpyrazin-6-yl) -urea

. O
/mN NT N7 N’%N
H \es

15
Compound (86) i-ethyl-3-[3-{4-fluoro-2-hydroxy-
phenyl) pyrldo[z 3-blpyrazin-6-yl] -~urea
Compound (87) 1-(3-cyclopentyloxy-pyrido{z,3-
20 blpyrazin—G-yl}—3~ethyi—urea

N\
Y eels
H



A H H Compound (144) n-(3-phenyl-pyrido[2,3 b]pyrazin-6- y1)-acetamidine NH H CAN NN 3 - 48 -
Compound (145) 1-ethyl-3-[3-(2-methoxy-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y1]-thiourea". 0,CH3 A"
H N NN Compound (146) 1-(4-hydroxy-buty1)-3-{3-phenyl5pyrido[2,3-b]pyrazin-6-y1)-urea 0 N N
HH Compound (147) 1-(3-hydroxy-propyl)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 10Compound

(148) 1-ethy1-3-(3-[4=(3- @8;&{10“&84) vk PLQY )?h?gy](]‘lpﬂ [2,3:h]pyrazin: ;6-yl}-urea 0 H,C NH
Compound (149) 1- ethypi 3-[3-(4- hydl’OXf/ pi%%l 512, 3-Db] Sfrazi%gfl] urea

0‘\\

2 O

N N N N

N L
QH

Compound (89) (3-phenyl-pyrido(2,3-blipyrazin-6-yl) -

5 urea
O ‘\N\
J M /l:
N™ N N
H

Compound (90} i-ethyl-3-{(3-pyrimidin-5-yl-pyrido{2,3-
blpyrazin-6-yl) -urea

10 Compound (91) 1l-ethyl-3-{(3-pyridin-3-yi-pyridol[2,3-
blpyrazin-6-yl) -urea

AN SN
H =

Compound (92) 1-allyl-3-{3-phenyl-pyridol(2,3-
blpyrazin-6-yl) -urea

QN
H C\/\N j\@

Compound (93) l-ethyl-3-(3-piperazin-l-yl-pyrido[2,3-

15

blpyvrazin-6-yl) -urea

Oil

Compound (94)1-[3-(3-chloro-pyridin-4-ylmethyl) -
20 pyrido[2,3-blpyrazin-6-yl]l-3-ethyl-urea



15pyrido[2,3-b]pyrazin-6-yll-thiourea OH Compound (150) 1-ethy1-3-(3-p-tolylamino-pyrido[2,3-
b]pyrazin-6-y1)-urea O N N N "H H 20Compound (151) 1-ethy1-3-[3-(3-hydroxy-pheny1l)-
pyrido[2,3-b]pyrazin-6-y1]-urea 5Compound 153 1-[3«3,4-dimethoxy-pheny1)-pyrido[2,3-
b]pyrazin-6-y1]-3-ethyl-urea Compound 1541-[3-(4-amino3-methoxy-pheny1)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea o cri3 H3citNO oupd 155
3-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin-3-y11-penzami o 1L, CHANN N-' NH, Compound 156

1-13-(3-chloro-4-hydroxy-5-methoxy15pHéRy1)}yrifjo[2}8-b ﬁiyra in- 3

Compound (95) =-ethyl-3-[3-(6-methoxy-pyridin-3-yl)-
pyrido(2,23-blpyrazin-6-yl] -urea

0 \N\
JU
QN N [‘*N
CH,

5 Compound (96) 1-[3-(3,5-dimethyl-isoxazol-4-yl) -
pyrido[2,3-blpyrazin-6-yl] ~3~ethyl-urea

Compound {S7) l-ethyl-3-{3-(4-trifluormethoxy-
phenyl) -pyrido[2,3-blpyrazin-6- -yll-urea

Saatacy

10
Compound (98) l-ethyl-3-{3-furan-2-yl-pyrido{2,3-
p— blpyrazin-6-yl) -urea
O = /N
HC/\N/U\N SN \Nl ©
¥ H H ./
Compound (99) 1l-ethyl-3-[3-(2-methoxy-pyridin-3-yl)-
15 pyridoi2, 3-bipyrazin-6-yl] -urea

/U\m N/ N/ ‘ =N
_ Z

Compound (100) 1-[3-{2,4-dimethoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-

urea;



Cl Compound 157 1-ethyl1-3- (3-m-tolylamino-pyrido- [2 , 3- b]pyrazin-6-y1l)-ureaN H - 50 -
Compound 1581-ethy1-3-[3-(4-methoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea

Compound 159 1- [3- (4-chlorophenylamino) pyrido-ﬂ? 3- bb]pyrazin-6-yl] -3-ethyl-urea Compound
160 1-ethyl-3-(3-0-tolylamino-pyrido[2,3-b]- pyrazin-6- yl) urea 10Compound
1611-ethy1-3-(3-(pyridin-3-ylamino)-pyrido- [2,3:b]pyraz 11yp@3ofl *. H N N N Compound 162
1-ethy1-3-[3-(4-ethyl-phenylamino)- PYrido[2,3-p]pytazi )-utea Compound 163

1- ethyl -3- [3 (3 methoxy -4- methylphenwa%nlnti y‘rldd‘fz Sfb]p fazih-6-y1]- urea 20Compound 164
L) Compound

1651 ethyl 3 [3 (5- methyl pyridin-2- ylamlno) pyr|d0[2 3- b]pyrazm -6- y;’LLurea

Compound (101} l-ethyi-3-[3-(lh-pyrrol-2-vyl)-
pyride{2,3-blpyrazin-6-yl] -urea

SRARRY

5 Compound {102) 1l-ethyl-3-[3- (6-morpholin-4-yl-
pyridin-3-yl) -pyrido[2,3-blpyrazin-6-
vl1l-urea

2 OO0
J\ﬁ Sy Ay
= N

Compound (103) 1-benzyl-3-ethyl-1-(3-phenyl-
10 pyrido[2,3-b]lpyrazin-6-yl) -urea

ee
3C/\§/U\N \N \N1\©

Compound (104) 1-{3-(2-amino-phenyl)-pyrido(2,3-
bipyrazin-é6-yl]-3-ethyl-urea;

Pee! i"‘“z
N S

N N N

H

15 Compound (105} 1l-ethyl-3-[3~ (4-hydroxymethyl-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-urea

O \N\
,u\i/l\@
N N N
H
. OH



-51 - Compound 1661-ethy1-3-(3-(1-methyl-1H-pyrazol-3- ylamino)-pyrido[2,3-b]pyrazin-6-y1)-urea
-NNN- -N 5Compound 167 1-ethyl-3-[3-(4-fluoro-phenylamino)- pyrido[2,3-b]pyrazin-6-y1J-urea
Compound 1681-(4-hydroxy-buty1)-3-[3-(4-hydroxy-3- methoxy-pheny1)-pyrido[2,3-b]pyrazin-6-
10yll-urea CH3 0 OH Compound 169 phosphoricacid-mono-{4-[6-(3-ethyl-

ureido)-pyrido-[2.3-gyga 3yl Imethoxy-pheayllestera ol ANNN LS 6,04, 0 OH
Compound 170 1-[3-(2-0hloro-4- hydro henyl) pyrldc})} : b]p%/rakzwi- - 4 -3- ethyI urea
Compound 171 1-[3-(4-chloro-2- metho><y? é?’?é’ﬁ? J L thy

stasace

Compound (107) 1-[3-{4-acetyl-phenyl)}-pyridol[2,3-
5 blpyrazin-6-yl]-3-ethyl-urea

o) AN
Jo A s
N7 NTON
H CH
0

Compound (108) 1-[3-(2,3-dihydro-benzofuran-5-yl) -
pyrido[2,3-b]l pyrazin-6-yl]-3-ethyl-

Yoy
)LN SNTSN
H
o

urea

10
Compound {109) 1-[3-(4-benzyloxy-3-£fluorc-phenyl} -
pyrido([2,3-blpyrazin-6-yl]-3~ethyl-
urea
= F
Hac/\NJ\N N NI\Q
H H
i : 0
15 Compound {110) 1-{2,3-dihydroxy-propyl}-3-{(3-phenyl-

pyrido[2,3-blpyrazin-6-yl) ~urea

RAARRR"

Compound (111} 1l-ethyl-3-[3~(3-formyl-4-methoxy-
phenyl) -pyrideo{2,3-blpyrazin-6-yl] -

20 urea



20pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea ONO,CH3 H3CNN - 52 - Compound 173

1-ethy1-3-[3-(1-methy1-1H-pyrazol-4-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 5Compound 174
1-[3-(5-cyano-thiophen-2-y1)-pyrido[2,3- b]pyrazin-6-y4]-3-ethyl-urea o N S /.7 H H/ Compound 175
sodium2-chloro-4-[6-(3-ethyl-ureido)- pyrido[2,3-b]pyrazin-3-y1]-6-methoxy-

10phenoxide Compound 176 1-[3-(4- hydroxy-o3-m R

Compound (112) 1i-ethyl-3-{3- (4-methansulfonyl-

phenyl)- pyrido[2,3-b]pyrazin-6-y1]-3-(4-

Compound 178

phenyl) -pyrido [2,3-blipyrazin-6-yl] -

urea

Aeata vl

Il CH
5
Compound (113} n-{4-[6-(3-ethyl-ureido)-pyrido[2,3-
bl pyrazin-3-y1]-phenyl}-succinamic
acid
A N/j\©\ 0
3!
N
H o
OH
10 Compound (114) l-ethyl-3-(3-pyridin-4-yl-pyridoi2,3-

blpyrazin-6-y1)-urea methane sulfonic

acid salt {(free base)

HO— \\S
Z2TCH
O/ 3

Compound {115) 1-{3-(2,6-dimethoxy-pyridin-3-yl)-

15 pyrido[2,3-blpyrazin-6-yi] -3-ethyl-
urea
o | R N
HBCANJ\N NN OOy
H H \ /N
O



- 53 - Compound 1791-ethy1-3-[3-(quinolin-3-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea oN ii

Compound 1801-[3-(3,5-dimethoxy-phenylamino)- 5pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea crcH,
Compound 1811-ethy1-3-(3-(pyrazin-2-ylamino)- pyrig9[2,3-b]pyrazin-6-y1]-urea
10Compound 1821-ethy1-3-(3-(3-isopropoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-yll-urea 0 H,C

NxNﬁrm?N*?N}4FE&%&HEH@(%@TE?UEQ%§3§2,G—dimethox -pyrimidin-4-y1) -
1-ethy1-3-[3-(4-hydroxy-3-methoxypheny1)-pyrido

OH Compound 184 1-[3-(2-chloro-pyridif2¥ /At

10

15

20

B 3 bipyrazine-y1J-35

)P
urea
P o.
HSCANJ\N NN N NS e,
H H |
P
o

H,C

Compound (117) i-[3-(2,4-dioxo-1,2,3,4-cetrahydro-

N) NNNN

)
%2,3-?;?%razin- -yl -ure?é15 -tol zn sulfonate jj
3 Héfelfurea

pyrimidin-5-yl} -pyrido[2,3-b]lpyrazin-

6-yl] -3-ethyl-urea

/\JL TN

H.CO N N N N NH
N™ "0
H

Compound (118) 1-ethyl-3-[3-(lh-indol-5-yl)-
pyrido([2,3-blpyrazin-6-yl]-urea
N
(@] = 3
F - s
,WAWIEIN

H.C
W H

NH

Compound (119) 1-{(3-chloro-pyridoi2,3-blpyrazin-6-
yl} -3-ethyl-thiourea

L
PN JJ\ = <
Hac u ” N N Cl

compound (120) l-ethyl-3-{3-[4-(2-methoxy-ethoxy) -
phenyl] -pyride[2,3-blpyrazin-6-yl}-

urea

P -
.H3CANJLN N” N
H H o
0”7 >"""CH,

Compound (121) acrylic acid-4-[6-(3-ethyl-ureido) -

pyride{2,3-b] -pyrazin-3-yl] ~phenyl ester



20Compound 1851-[3-(3,5-dichloro-4-hydroxy- phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- 3-ethyl-urea -
54 - ClI Compound 186 1-[3-(3,5-dichloro-4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea
A crdN OH CI 5Compound 187 1-[3-(3,4-dimethoxy-ghenylamino)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound 188
1-ethy1-3-[3-(3-hydroxy-4- methylphenylamlncg) p
3-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin- Sj}(la INQJE5-1r
0;21 3-:

1-ethyl-3-[3-(6- methoxy pyrldln -3- ylasﬁlnohlpylﬁp

3-b]pyrazin-6-y1]- 10urea Compound 189
fluormethylbenzoic acid 15 Compound 190
6-y1]-urea 0,CH, NNNN HH
| BHy1]-3-ethyl-urea CH,
Compound (122) 1-[3-{4-cyanco-phenyl)-pyrido(2,3-
blpyrazin-6-yl]-3-ethyl-urea

G \N\
Jo M
N "N N
H
'::\N

5 Compound (123) 1-(3-benzoll,2,5]cxadiazol-4-yi-
pyrido[2,3-blpyrazin-6-yl)-3-ethyl-

N~
)L\N NN 0
H

urea

Compound (124) l-ethyl-3-[3-(4-hydroxy-3-methoxy-
10 phenyl) -pyride(2,3-bipyrazin-6-yl] -

e NJ@IOHCH
H
OH

Compound {125) 1-[3-{2,6-dimethoxy-phenyl) -

urea

pyrido[2,3-blpyrazin-6-yl] -3-ethyl-

15 urea
o Ny, o
XA - ;Lt
N~ N N
H
?
CH,
Compound (126) 1-[3-(3-acetyl-phenyl)-pyridci2,3-

blpyrazin-6-yl]-3-ethyl-urea

iate)



- 55 - Compound 1921-[3-(4-cyano-phenylamino)-pyrido-[2,3- b]pyrazin-6-y1]-3-ethyl-urea ,-N 1
Compound 1931-ethy1-3-[3-(4-hydroxy-3-methoxy- 5phenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea

(2)-but-2-enedicarboxylic acid salt 0 0 CH, OH Compound 1941-ethy1-3-[3-(4-hydroxy-3-methoxy-
10phenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea hydrochloride Compound

1951-ethy1-3-(3- pheexlp%w@[z(§zb}pyia7é@1§yxl)3th'pyre@l€hogﬁmgm ~yl-
1961-(3-chloro-pyrido[2,3-b]pyrazin-6-y1)- g/g ohex¥l %re? _
1971-ethy1-3-[3-(4-hydroxy-3-methoxy- yIa db%%ﬁﬁ%%m%-ylfi u%'ea

Lot .

5 Compound (128) 1-[3-{6-amino-pyridin-3-yl)-
pyrldo[2,3~b}pyra21n—6—yl]—3—ethy1—

urea

0 \N\

A

HNN/gN
\NH

Compound (129} 3-{4-{6-(3-ethyl-ureidoc}-pyridol(2,3-
10 bl -pyrazin-3-yl] -phenoxy}-propionic
acid

/U\g N/ N/]‘\@ o
O/\)J\OH

Compound (130) 1l-isopropyl-3-(3-phenyl-pyridoiz,3-
blpyrazin-6-yil) -urea

15
Compound (131) l-cyclopentyl-3-(3-phenyl-pyridol(2,3-
blpyrazin-6-yl) -urea
Compound (132) 1-pentyl-3-{(3-phenyl-pyrido[2,3-
20 blpyrazin-6-yl)-urea



-56 - OH 9 CH3 Compound 198
1-ethyl-3-[3-(4-hydroxy-3,5-dimethylphenyl)-pyrido[2,3-b]pyrazin-6-yll-urea 5Compound
1993-ethyl-1-phenethyl-1-(3-phenyl- pyrido[2,3-b]pysazin-6-y1)-urea 0 CNNNN NA- Compound 200
1-ally1-3-13-[4-(tetrahydro-pyran-2- yloxy)-phenyl]-pyrido[2,3-b]pyrazin-6- 10yll-thiourea srN N
Nr-N-rr*N 1-11d Compaund 204 3rethyl-15{3 ﬂ'm%th@§y@@ﬁg}3ﬂ)ureldo yrido[2,3-
pyrido[2,3-b]pyrazin-6-y1]-1-propylurea ]19 H3 Compounf 2021%% eth¥ gyhfznlxl %}gldO[Z 3-
b]pyrazin-6-y1)-1-(2-piperidin-l-ylethyl)-GteR ¥ afadhioride 1 59 er@’onlu and’
203N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pygazin: enyll-2- phenyl -acetamide N N N
5Compound 204 1-(4-hydroxy- butyl) 3/(\ pjj\enﬁ ,3- pyra(z)in-6-y1)-urea hydrochloride

N)J\¢CH2
H
Compound {(134) 1~tert—buryl—3-(3—phenyl~pyrido[2,3—
5 blpyrazin-6-yl) -urea
SR L i
Compound (135) 1-(2-hydroxy-ethyl)-3-(3-phenyl-

pyrido(2,3- b]pyraz1n 6-vl)-urea

o

10 Compound (136) 1l-cyclobutyl-3-(3-phenyl-pyrido(2,3-
bipyvrazin-6-yl) -urea

fn@

Compound (137) 1l-allyl-3- (4-nitro-phenyl) ~
pyridol2,3 b]pyra21n 7-vl]l-thiourea

LA Y\L ]O

15 O

"Z

Compound {138) l-ethyl-1-(ethylcarbamoyl)-3-(3-
phenyl-pyrido[2,3-blpyrazin-6-yl) ~urea

o) = N\
)\NHH
N



Compound 205 Aceticacid-4-[3-(3-phenyl-pyrido[2,3- 10b]pyrazin-6-y1)-ureido]-butyl ester
Compound 206 1-(4-aminobuty1)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 15Compound 207
1-(5-hydroxy-penty1)-3-(3-phenyl- pyrido[2,3-b]pyraziry-6-y1)-urea Compound 208
3-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin-3-y1]-N-methyl-benzamide - 58 - Compound 209
1-ethy1-3-[3-(2-methgxysadnathyiphenyl)-pyride{2, ﬁzb}py@g&rk@ yiewea )CiysCampoynd
2101-ethy1-3-(3-p-tolyl-pyrido[2,3-b] pyra in- Géﬁ)‘ﬂ]pyré’iﬁ% fﬁ E%%{npound cid-allyl

2111-ethy1-3-[3-(methyl-p-tolyl-amino)- p R3] reaToo i
ester
HzchJLN NN
H
OH
5 Compound (140} (3~-phenyl-pyrido[2,3-blpyrazin-6-yl) -

carbaminic acid-ethyl ester

O S N\
|

Compound (141) l-ethyl-3-[3-(4-phenyl-piperazin-1-
vl)-pyrido[2,3-blpyrazin-6-yl] -urea

H k\/N\[:i]

Compound (142) 1-{2,2-dimethyl-[1,3]dioxolan-4-
ylmethyl) -3~ {3 -phenyl-pyrido(2,3~

ic

blpyrazin-6-yl)} ~urea

Q E = R
H,c— O
CH,

15 Compound (143) 1,3-bis-{3-phenyl-pyrido(2,3-
blpyrazin-6-yl) -urea
N N

“ /5 O i\ =
@1\” IS w® NJ\©
H H

Compound (144) n-{(3-phenyl-pyridel(2,3-blpyrazin-6-

yl}-acetamidine

O -
| L
C N N N
H

20



H,C H CH, Compound 212 1-ethyl-3-[3-(2-p-tolyl-ethylamino)- pyrido[2,3-b]pyrazin-6-yl1]-urea CH3
H3C NAN N N Compound 213 1-ethyl-3-[3-(4-methyl-benzylamino)-
15pyrido[2,3-b]pyrazin-6-y1]-urea o0 H,CNNNNN H HéBompound 214
1-ethy1-3-[3-(3-fluoro-4-methyl-phenylamino)-pyrido[2,3-b]pyrazin-6-y11-urea 0CH, H3CNA.NA,N-P?N
- 59 - Compound 2&6w-ethyd-3[3: 6-isopeapy-phenyamme)x pytidofz phlpyeazin-6-yi]urea CH,
01NaCH, H3C---'1IN 111 Compound 3-blpyrazin-6-yi] - thmurea"
2171-(4-morpho|in-4-y|-butyl)-3-(3-phet$ﬁpyrld%[ 3- b]py%lz/ln 6-y1)- urg Compound

218N-{4-[3-(3-phenyl-pyrido[2,3-h]pyrazin6-y1)-useid acegaftild 100HH 0
HC N NN N N
H H P
Compound (146) 1-{4-hydroxy-butyl)-3-(3-phenyl-
5 pyrido[2,3-blpyrazin-6-yl} -urea
HO\/\/"\N /[\]/: j@
Compound (147) 1-(3-hydroxy-propyl)-3-(3-phenyl-

pyride(2, 3- b]pyra21n 6-vl) -urea

1.0 Compound (148) l-ethyl-23~{3-[4-(3-morpholin-4-yl-
propoxy) ~phenyl) -pyrido[2,3-blpyrazin-
6~yl}-urea

N

Compound (149) 1l-ethyl-3-[3- (4-hydroxy-phenyl) -
15 pyrido[2,3-blpyrazin-6-~yl]} -thiourea

s o N\.
J‘L | = JO
N N N
H
OH

Compound (150) l-ethyl-3-(3-p-tolylamino-pyrido[2,3-
bipyrazin-6-yl) -urea

Hl@

20 Compound (151) l1~ethyl-3-[3-{3-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-urea



Compound 2191-[3-(3-amino-4-methyl-phenyl)- pyrido[2,3-b]pyrazin-6-y11-3-ethyl-urea A CNNNN
CH, Compound 220 1-[3-(3-acety1-2-fluoro-pheny1)- 15pyrido[2,3-b]pyrazin-5-y1]-3-ethyl-urea
Compound 221 1-ethy1-3-[3-(4-methoxy-3- methylphggyl) pyrido[2,3-b]pyrazin-6-y1]-urea CNN NN N
CH, 20Compound 2221-[3-(6-ethoxy-pyridin-3-y1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea - 60 -
Compound 223 1-ethyl-3-[3-(2-fluoro-4-methyl- pgenﬁw\do[z ,3-b]pyrazin-6-y1)-urea 5Compound

224 1-ethy1-3-[3-(3-fluoro-4-methoxy- phenyl) B}(rid [2 razin-gsy11-urea Compound 225
1-ethy1-3-[3-(2-fluoro-3- methoxyphenyl)iﬁynqg)[zg bldyraZin-

Compound 152 3-{6-{3-ethyl-ureido) -pyrido[2,3-
blpyrazin-3-vyll-benzoic acid

o g My O
£ 003

5 Compound 153 1-[3-(3,4-dimethoxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -3-ethyl-urea

RAARaT

Compound 154 1-{3-{4-amino3-methoxy-phenyl) -
pyridoiz,3-blpyrazin-6-yl]-3-ethyl-urea

Siasacd

Compound 155 3-[6- (3-ethyl-ureido) -pyrido[2,3-b] -

10

pyrazin-3-yi]-benzamid

o -
HSC’“‘N’H“N N N:I\W::::I/H\NH
Ho

Compound 156 1-{3-(3-chloro-4-hydroxy-5-methoxy-
15 phenyl) -pyrido[2,3-bipyrazin-6-yli-3-
ethyl-urea .

o N GH,
Jo AL 2 0
N7 N7 TN
H
OH
Cl

Compound 157 i-ethyl-3-(3-m-tolylamino-pyrido-1{2,3~
blpyrazin-6-yl) ~urea

0 \N\
PPt
N™ "N "N N CH
H H

20



N? H3C----r, pi-1\r 10 Compound 226 1-ethy1-3-[3-(3,4,5-trimethoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea Compound 227 1-[3-(3,5-difluoro-2-methoxy-pheny1)-
15pyrido[2,3-b]pyrazin-6-y11-3-ethyl-urea 00,CH, A kENN". Compound 228
1-ethy1-3-[3-(4-trifluoromethyl-pheny1)- pyrido[2 3-b]pyrazin-6-yl]-urea - 61 - Compound

2291-ethy1-3-[3-(2, ééng%%fﬁ%gmenéf yr@Ok%S PyazisG: 1&&&%9@9@9@@ 230
1-[3-(3-chloro-4-methoxy-phenyl)- 5 r|d g. zm -6- 11 -3-e }3/ urea CI9 CH, Compound 231
1-ethy1-3-(3-(3-fluoro-4- hydroxyphe 812’3 E)Yrjé F\f‘é?yfl a uff)gff?ompound 232
1-ethy1-3-[3-(6-fluoro-pyridin-3-y1)- pyr|d0[2 3- b]pyrazm -6-y1]-urea €ompound 233

1-[3-(2,4-dimethyl-thiazol-5-y1)-pyrido[2,3- b)pyrazm -ﬁ;et/f@?%a N N N 15H,C

HC

Compound 159 1~ [3~ (4-chlorophenylamino) -pyrido-[2,3-
5 blpyrazin-6-yi] -3-ethyl-urea

PN
H H

Compound 160 l-ethyl-3-(3-o-tolylamino-pyrido[2,3-bl-
pyrazin-6-yl) -urea
N
JLN NZ NJ\NJ:;]
H H
HS

10 Compound 161 l-ethyl-3-[3- (pyridin-3-ylamino)-pyrido-
{2,3-blpyrazin-6-yi] -urea

PeNe
}LN NN TSN
H H

Compound 162 l-ethyl-3-[3-(4-ethyl-phenylamino) -
pyrido{2,3-blpyrazin-6-yl] ~urea

P O Oy
M A
N N N N

H M

e 15
Compound 163 l-ethyl-3-{3-(3-methoxy-4-methyl-
phenylamino} -pyrido{2,3-blpyrazin-6-yli]-
urea
N CH
2 ) X
JkN Nig N;LN 0
H H &
20 Compound 164 l-ethyl-3-[3-(4-hydroxy-phenylamino) -

pyridol2,3-blpyrazin-6-yl] -urea
N OH
gL T
JLN N7 NJ\N
H H

Compound 165 l-ethyl-3-{[{3-(5-methyl-pyridin-2-yl1-
amino) -pyride(2,3-blpyrazin-6-yl] -~urea



Compound 234 1-ethyl-3-[3-(2-methoxy-pheny1)- pyrido[2,3-b]pyrazin-6-y1]-urea Compound 235
1-[3-(2-chloro-pyridin-4-y1)-pyrido[2,3- 20b]pyrazin-6-y1]-3-ethyl-urea o HH - 62 - Compound
2361-[3-(5-acetyl-thiophen-2-y1)- pyrido[2,3-b]pyrazini6-y1]-3-ethyl-urea Compound
2371-(3-(5-chloro-thiophen-2-y1)- 5pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound
2381-ethy1-3-(3-(3-methoxy-pheny1l)- pyr|d0[2 3b]

h‘;ﬁ yHuped 1l 0 Hr[1:1LN 10Compound 239
1-[3-(3-bromo-5-methoxy-pheny1)- pyrid g/S- YF sqthyl-urea Compound
2401-[3-(benzothiazol-6-ylamino)- pyrido[2,3- b‘]pyl‘hzm 6-y1]*8-ethyl-urea 0 15H,Cr-r, Fir N Compound

2411-ethy1-3-[3-(4- Epet%l -3- trhflélgr? eélPX,lphfm(L?nT'?o)m@Erh 2§H b]lp}yrazm -6- gl_] ureaO\NHH

5

1¢

15

20

ylamino) -pyrido [2,3-b]lpyrazin-6-yl} -urea

N-CH
)LN N N )
H H

Compound 167 I-ethyl-3-[3-(4-fluoro-phenylamino} -

pyrido(2,3-blpyrazin-é-yl]-urea

O\N\. F
XL
N N N N
H H

Compound 168 1- (4-hydroxy-butyl)-3-[3-{4-hydroxy-3-

methoxy-phenyl) -pyrido[2,3-blpyrazin~6-

yvl]-urea

H3
HO\/\/\-N /(I L@O

Compound 169 phogphoric acid-monc-{4-[6-(3-ethyl-

ureido) -pyxrido-[2, 3—b]pyrazzn—3—yl]—2—
methoxy-phenyl}ester

RLaaaes

Compound 170 1-[3-(2-chloro-4-hydroxy-phenyl) -

pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

gasanc

Compound 171 1-[3-(4-chloro-2-methoxy-phenyl) -

pvrido[2,3-blpyrazin-6-yl]}-3-ethyl-urea

G,

Compound 172 1-[3-(3,5~dimethyl-1H-pyrazol-4-yl})-

pyrido(2,3-blpyrazin-6-yli-3-ethyl-urea



20Compound 242 1-[3-(3-cyano-4-methyl-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea - 63
- Compound 243 1-ethyl-3-[3-(4-phenoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea O H3NN HH
Compound 244 1-[3-(4-chloro-3-methyl-phenylamino}-5pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea CI O
N-"N NCH3 H H Compound 245 1-[3-(2-chloro-4- methyl phenylamino)-

pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea CH, 10Co 1- e@h 1-3-[3-(3-trifluoromethyl-
phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- urga Q z\mj (2-chloro-4-trifluoromethoxy-
15phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- 3-ethyl-dtea Com thd 248
1-[3-(4-chloro-2-methoxy-5-methylphenylamino)-pyrido[2,3-Bffyratin-6-y11- 203-ethyl-urea

Compound 173 1-ethyl-3-{3-(1-methyl-1H-pyrazol-4-yl)} -
pyrido[2,3-blpyrazin-6-yl] ~urea

Sasea

5 Compound 174 1—{3—(5—cyano—thiophen—2—y1)~pyrido[2,3—
blpyrazin-6-yl} -3-ethyl-urea

-

Compound 175 sodium 2-chioro-4-[6~-(3-ethyl-ureido) -
pyrido[2,3-blpyrazin-3-yl]-6-methoxy-
i0 . phenoxide

L O
)J\ e g O
He” N7 N N N ~CH
H o H
OA +
cl

Compound 176 1~ [3~-(4-hydroxy~3-methoxy-phenyl) -
pyride (2, 3-blpyrazin-6-y1l]-3-
o morphelin-4-yl-butyl) -urea

Chon A ,f\/[] g
L,

15
Compound 177 1-[3-(3-chloro-4-methoxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yl]l-3-ethyl-urea
N o
0 S “CH
(X X
JLN/[;:[N;LN Ci
H H
Compound 178 l-ethyl-3-[3-{naphthalen-2-ylamino) -
20 pyride{z,3-blpyrazin-6-yl] -urea

s N\
5 L9 0



CH H3C -64 - CH3 Compound 2503-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-y1]-henzenesulfonamide 0 N.#-. HH 5Compound 251 N- {4- [3- (3-phenyl-pyrido [2 , 3-b]
pyrazin- 6-y1)-ureidoJ-butyll-methanesulfonamide-O 52 - NNNHHH,C,nN Compound 252
1-[3-(benzo[1,3]dioxo1-5-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea NNNN HH Compound 253
3-[6-(3-ethyl-ureido)-pyHiRe{R 8- Dlpyiaziryylaminpl-benzeisAcic COmprUitho) -

2542-chloro-4-[6-(3-ethyl-ureido)- byrido[2,3-b]pyrazin-6-yl] -urea

L ) D)
o =
WU«WXN N ONT NN
H H H

Compound 180 1-[3-(3,5-dimethoxy-phenylamino) -
5 pyrido[2,3-b]lpyrazin-6-yll -3-ethyl-urea

o-Cta
i ,@EN‘IQ
P e
mc’\N)LN NTUNTN 0
HoH CH,

Compound 181 i-ethyl-3-[3-(pyrazin-Z-ylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

L X L)
WG“MKN N NN
H H H

10 Compound 182 1-ethyl-3-[3-(3-isopropoxy-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

N
O QT
mdﬂwmg NN N dkma

Compound 183 l-ethyl-3-{3-{4-hydroxy-3-methoxy-
phenyl) -pyrido(2,3-blpyrazin-6-yl] -urea

i5 p-toluenesulfonate

N
B I
‘ /ﬂ\ A = 0
ne SN SN WS N ~on,
H H
OH
H,C. ::

40
T0OH

oO=w

Compound 184 i-[3-(2-chloro-pyridin-4-ylamino) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

1 0 O
;
H3c’“‘ﬁ’u‘u N NT N N

20 Compound 185 1-[3-(3,5~dichloro-4-hydroxy-
phenylamino) -pyrido{2,3-blpyrazin-6-yl]-
I-ethyl-urea



15pyrido[2,3-b]pyrazin-3-ylamino]-benzo ic acid Compound 255 1-ethy1-3-[3-(3-methoxy-5-
trifluoromethyl-phenylamino)-pyrido[2,3- 20b]pyrazin-6-yll-urea - 65 - Compound 256
1-ethyl-3-[3-(pyrimidin-2-ylamino)- pyrido[2,3-b]py[_az'§1l-6-yll-urea NNNN HH 5Compound
2576-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-ylamino]-naphthalene-2- carboxylic acid Compound
258 1-ethyl-3-[3-(4-hydroxy-quinolin-2- 10ylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea Compound
2591-ethy1-3-[3-(quinolin-6-ylamino)- pyrido[2,3ch]pyragitt§-y1 8”15Compound
2601-ethy1-3-[3-(3,4,5-trimethoxy- pheny, in-6-y1]- urea - 66 - Compound
2611-ethy1-3-[3-(1H-indo1-6-ylamino)- pyrido[#,3-B]pyrazin-6iyll-urea

Compound 186 1-[3-(3,5-dichloro-4-hydroxy-phenyl) -
pyridoiz,3- b]pyra21n 6-yl] -3-ethyl-urea

5 Compound 187 1-[3-(3,4-dimethoxy-phenylamino) -
pyrido[2,3-blipyrazin~6-yl] -3~ethyl-urea

M Az
N N N § C?
H CH,

Compound 188 l-ethyl-3-[3-{3-hydroxy-4~methyl-
phenylamino) -pyrido([2,3-blpyrazin-6-ylj -

o \N\ o
S
M N N N OH
[ H

Compound 189 3-[6-{3-ethyl-ureido) -pyrido([2,3-b]-

10 urea

pyrazin-3-ylaminol-5-trifluormethyl-~

benzeoic acid

o)
. P et
P s
HE N N N N TN
3 H H

& F
15 F

Compound 190 l-ethyl-3-[3-{6-methoxy-pyridin-3-
ylamino) -pyrido{2,3-blpyrazin-6-yl] -urea

Peeues
K AP P SN
H H

Compound 191 1-[3-(3,5-dimethyl-phenylamino) -
20 pyrido[2,3-bipyrazin-6-yl] -3-ethyl-urea

CH3
0 R N\
f LI
N N N N CH
H H



Compound 262 1-ethy1-3-[3-(3-ox0-3,4-dihydro-2H- 5benzo[1,4]oxazin-7-ylamino)-pyrido[2,3-
b]pyrazin-6-y1]-urea Compound 263 1-ethyl-3-[3-(quinoxalin-6-ylamino)-
pyrido[2,3-b]pyrazin-6-y1]-urea Compound 264 . g5 -

1-ethy1-3-[3-(3- trifIuoromethoxyphenylamino) pyrido[2,3- b]pyrazin -6-y1]- urea 15Compound

2651-ethy1-3-[3-(4 ANAXY- Ia no); p mpounrd 266
1-[3-(dibenzofuran- ? &B mino)- %;%g[ b?p%/raé/g%%@{a] %B%lr%%]&] ;‘(:?C@gr%%ofr?d 267

1-(6-dimethylamino- hexyl) -3-[3-(4- h%@@’-%?ﬁ'féﬂ%x he%y? YAdoEeR blpyrazin-6-y1]-urea - 67 -

Compound 268 1-(4-dimethylamino-buty1)-3-[3- (4 h drqa(y -3-methgxy-phenyl)-pyrido[2,3-
5blpyrazin-6-yll-urea NN N HH Compound 269%\[3 d@y@gt%hoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-3-(5- H,C

Compound 193 1l-ethyl-3-[3-(4-hydroxy-3-methoxy-
5 phenyl}—pyrido[z 3-blpyrazin-£6-yl]-urea

-but-2-enedicarboxylic acid salt

Saaave
HDUOH

Compound 194 l-ethyl-3-[3-(4-hydroxy-3-methoxy-
10 phenyl) -pyride 2, 3-blpyrazin-6-yl} -urea
hydrochloride

L
0
/A\N/H\N N eH
H H
" OH
o’
Compound 195 l-ethyl-3- (3-phenyl-pyrido[2,3~
blpyrazin-6-yl) ~thiourea

Sabaae

Compound 196 1-{3-chloro-pyridol2,3-blpyrazin-6-yl)-

3~cyclcohexyl-urea
N
R
[::LNJLN N NJ\U
H H

Compound 197 1l-ethyl-3-[3-(4-hydroxy-3-methoxy-
20 phenylamino) -pyrido(2,3-b]pyrazin-6-yl] -

urea



10morpholin-4-yl-pentyl)-urea which can be used for the production of a medicinal
productforthetreatmentorpreventionof physiological and/or pathophysiological states in 15 mammals
mediated by signal transduction pathways selected fegm the group consisting of: the "ras-RafMek-Erk
signal transduction pathway, the PI3K-Akt signal transduction pathway and/or the SAPK signal
transduction pathway. 20 In order to avoid ambiguimbcﬁien;;@ﬁ@mcture and chemical name of the
explicit compounds shown above errone%ucsla( db\g match.o Cgher, the chemical structure shall
unambiguously define the particular 25 exbliciﬁcompoung. THe afor¢;mentioned generic compounds
having the general formula (I) and preferred embodiments as well as the explicitly specified
pyridopyrazine compenpds:a- 68 s to-26hage-herenafier dosignatediomtly ase eagrpounds according
to the invention". The expressions anqlteexg_mf)spg

ified to-explain the 5 compounds according to the
invention basically have the followingp meanings jrﬁésso gpe’c‘?i‘iaebg Gtherwise ir? t%gzleélcz?%%on and the

claims: The expression "alkyl" in the sense of thigin ioM~0 comprises acyclic saturated or
unsaturated hydrocarbon groups which cancbebrag i hain, with 1 to 8 C atoms, i.e.
C1_8-alkanyls, C2_8-alkenyls and C2-8- alkyn/is. Th this cont lkenyls have at least one C-C

double bond and alkynyls have at least one C-C 15 triple bond. &lkynyls may, though, additionally also
have at least one C-C double bond. Preferred alkyl groups are methyl, ethyl, n-propyl, 2-propyl,
n-butyl, sec.%butyl, tértrbatyhich-pédtyl -isbipehtyl - pbeperitylyd-hexyl; 26iexyl; n-heptyl, n-nonyl,

n-decyl, 20 n-undecyl, n-dodecyl, n-geiyhiefbytenyl vinyhr gty pyapenyt-££H2CH=CM2;
-CH=CH-CH3, -C(=CH2)-CH3), propinyl (-CH2-07,CH, -CC-CH3), butenyl, butinyl,

pentenyl,pentinyl,hexenyl,hexinyl,heptenyl, heptinﬂf c@; Igf ctadienyl and octinyl. 25 The expression
"cycloalkyl" means for the purposes of this in;we’ﬁﬂ yoliC, n%’h@atic hydrocarbons having from 1
to 3 rings with 3 to 20, preferably 3 to 12 carbons whieh can be rated or unsaturated, more 30
preferably (C3-C8)-cycloalkyl. The cycloalkyl group ¢

Compound 200 1-allyl-3-{3-[4- (tetrahydro-pyran-2-
vioxy! -phenyl] -pyrido[2,3-blpyrazin-6-
10 vl}-thiourea

i
H,C
H H
O O

Compound 201 3-ethyl-1-[3-(4-methoxy-phenyl)-
pyridel2,3-blpyrazin-6-yl]-1-propyl-

urea
: O
Hac’“‘N’ﬂ‘N N néj\‘(:::l\
H
LW Q
CH, CH,

Compound 202 3-ethyl-1-(3-phenyl-pyridoi{2,3-

15

blpyrazin-6-yl) -1- (2-piperidin-1-vyi-
ethyl) ~urea hydrochloride



also be part of a bi- or polycyclic system, where for example, the cycloalkyl group is fused to an aryl,
heteroaryl or heterocyclyl group as defined herein via any possible and desired ring member(s).
Binding to the 35 compounds having the general formula_(l) can take place via any arbitrary and
possible ring member of the cycloalkyl group. Preferred cycloalkyl groups are - 69 -
cyclopropyl,cyclobutyl,cyclopentyl,cyclohexyl, cyclohe baoctyl,cyclodecyl,cyclohexenyl,
cyclopentenyl and cyclooctadienyl. 5 The expre |on 1hete ocycl 1" stands for a three- to
fourteen-membered, preferably three-,, foutr; fi SRS =embered cyclic organic group
which contains at least 1, optionally 2, 3, 4 o5 he‘gﬂrjoatoms in par Ely nitrogen, oxygen and/or 10

sulphur, the heteroatoms being the same or differentyand the cyclic
unsaturated but not aromatic. The heterocyclyl group;can also be part of a bi- or polycyclic system,
where, for example, the heterocyclic group is fusedto an aryl, Heteroaryl or 15 cycloalkyl group as
defined herein via any possible and desired ring membeir(s). Binding to the compounds having the
general formula (I) can take place via any arbitrary and possible ring member of the heterocyclyl

group. Preferred hegeroc cl¥1 roups é\? 3| go[tgtr@gy(%gflg; rol 8' nyéJL

thiazolidinyl,tetrahydropyrany plperl piperazin nyjl |ap oI| Inyl, oxaplperazmyl
oxapiperidinyl and oxadlzaolyl 25 T%Yéﬁﬁg&@nyé#ymﬁ%%énge T ihvaResRREdRs aromatic
hydrocarbons with 3 to 14 C atoms, preferably 5 atoms, more preferably 6 to 14 C atoms. The
aryl group can also be part of a bi- or polycyclic hetg, for. ex le, the aryl group is 30 fused
to a heterocyclyl, heteroaryl or cycloalfziﬁ gr@upﬁas '\('jelened einjvia possible and desired ring
member(s), for example via terahydrofuran, tetrahydrothiophenpyrrolidine imidazolidine,
thiazolidine,tetrahydropyran,dihydropyran, 35 piperidine, furan, thiophene, imidazole, thiazole,
oxazole, iso¥azole. Birutiagraithetdompblnty dueig-thegeherd fdrdmBa€ntan take place via any
arbitrary - 70 - and possible ring megherof the and grous Prafesregiaryl.gresps are phenyl,

biphenyl, naphthyl and anthracenyl, %ut C§1llﬁsoockrﬁjgmxl indenyl or 1,2,3,4- tetrahydronaphthyl. 5

0 ‘ N \
HoOw /JL\ = —
N N N N
H H
H

o

Compound 205 Acetic acid-4-[3-(3-phenyl-pyrido(2,3-

10 blpyrazin-6-yl) -ureido] ~butyl ester
O\/\/\N /(i j\@
Compound 206 1~ {4-aminobutyl) -3- (3-phenyl-pyrido{2,3-

blpyrazin-é-yl) ~urea

ol IILQ

15 Compound 207 1- (5-hydroxy-pentyl)-3- (3-phenyl-
pyrido{2,3-blpyrazin-6- yl -urea

Compound 208 3-{6-(3-ethyl-ureido) -pyrido[2,3-b]-
pyrazin-3-yl} -N-methyl-benzamide



The expression "heteroaryl" stands for any five-, six- or seven-membered cyclic aromatic group
containing 1, optionally 2, 3, 4 or 5 heteroatoms, in particular nitrogen, oxygen and/or sulphur, the
heteroatoms being 10 the same or different. The numfaer_of nitrogen atoms is preferably preferably a
bi- or heteroaryl 15 cycloalkyl 0 to 3, that of oxygen and sulfur atoms 0O to 1. The heterocycle can also
be part of polycyclic system where for exampleh WS fuseqi)to a heterocyclyl, aryl or group as
defined herein via any possible and deswed\rmlg mﬁ:;t (s). B NOCEQ the compounds having the
general formula (I) can take place via any arbwtrary and pos s rlng member of the heteroaryl group.
Preferred heteroaryl groups are pyrrolyl, furyl, 20 thienyl, oxadiazolyl, triazole, pyridazinyl, indolyl,

thiazolyl, |soxazolyéoggggagllg 5 Mrgzwhﬂd%zolpél @%@&9&@ _@/r%qjylly@yrldmyl triazine,

indolizinyl, oxazolyl,

rhenyl) pyr1do[2 3-blpyrazin-6-yl] -urea
- o-CH

5 Compound 210 l-ethyl-3-(3-p-tolyl-pyridol[2,3-b]
pyrazin-&-yl}-urea

Compound 211 1-ethyl-3-[3-{methyl-p-tolyl-amino) -
pyrido{2,3~blpyrazin-6-yll -urea

N CH
PeeUel
XA o
10 CH,

Compound 212 l-ethyl-3-[3-(2-p-tolyl-ethylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

N\ CH
1,0~

Compound 213 1-ethyl-3-[3-{(4-methyl-benzylamino) -
15 pyridoi2,3-blpyrazin-6-yl] -urea

o] = N‘v..
/JL ! i~ /j\
N N N N
H H/©
CH

Compound 214 l-ethyl-3-[3-(3-fluorc-4-methyl-phenyl-

3

amino} -pyridoi2, 3-bipyrazin-6-yl] -urea
N CH
1
‘iN N'£lN F
H H

20 Compound 215 1-[3-(3,4-dimethyl-phenylaminoc; -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea



imidazolyl, pyrimidinyl, phthalazinyl, quinolinyl, 25 isoquinolinyl, quinoxalinyl, quinazolinyl, pteridinyl,
carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl, and acridinyl. ~ For the purposes of the present
invention the 30 expressions"alkyl-cycloalkyl","cycloalkylalkyl",
"alkyl-heterocyclyl","heterocyclylalkyl","alkyl- aryl", "arylalkyl", "alkyl-heteroaryl" and "alkyl-heteroaryl"
mean that alkyl, cycloalkyl, heterocyclyl, aryl ang heteroaryl have.therneanings defined above and 35
the cycloalkyl, heterocyclyl, aryl and heteroaryl dr g\oﬁé&i\al nmpounds having the general
formula (I) - 71 - via an alkyl group, preférably{C1{ 8-8lkyl grlup, méfe preferably C1-C4-alkyl group.
Inconnectionwith"alkyl","cycloalkyl", 5 "heterocyclyl","aryl","heteroaryl",alkyl- cycloalkyl",
"alkyl-heterocyclyl",Caikybaryd PN "atkgtheterdaryP tHé tekAPEutsstteR s DHdemias in the sense of
this invention unless defined explicitlyabpye jmthe-dessriptian and-the claims=as 10 the substitution of
one or more hydrogen groups by F, CI, Br, I, CN, CF3, NH2, NH- algMI NH-aryl, N(alkyl)2, NO2, SH,
S-alkyl, OH, OCF3, 0-alkyl, 0-aryl, OSO3H, OP 0) CHO,CORH, SO3H or alkyl. The
substituents can be the same or different and the ) b§ it ‘Eg take place in any arbitrary and
possible position of the alkyl, cycloalkyl, ‘hetefbeyElyiNard arﬁ’d heteroaryl group. The expression
"halogen" encompasses, in the context of 20 this invention, the halogen atoms fluorine, chlorine,
bromine andsiodine Qvuttiplynsulsstituted(§roups e 16 bedimderstosd as tRosEwhichrara -
multiply,e.g.doubly,triply, 25 substitugggdre_iﬁ@[g; differentof at the sgme-aiems, for example, triply
substituted at the same C atoms as in the case of CF3, -CH2CF3 or at different positions as in the
case of - CH(OH)-CH=CH-CHC12. TheCm/\mpIe substitgtio ?ke 30 place with the same or

different substituents. Insofar as the co tinds aeto ion have at least one centre of
[asymmetry, they can be present in the form of their ra%emates, in theerm of 35 the pure enantiomers
and/or diastereomers or in the form of mixtures of these enantiomers and/or diastereomers. The
mixtures can be preSentinuany &bty rhixtare (atiplef el steveviseniars? -bipyrazin-

6-yl)-ureido] -butyl}-acetamid

INUURE B

Compound 219 1-([3-{3-amino-4-methyl-phenyl) -

10

pyridoi2,3-blpyrazin-6-yl] -3-ethyl-urea

o Compound 220 1-{3-(3-acetyl-2-fluoro-phenyl) -
15 pyrido[2,3-blipyrazin-6-yl] -3-ethyl-urea

Aisaaca

Compound 221 1-ethyl-3-[3-(4-methoxy~3-methyl-
phenyl) -pyrido[2,3-blpyrazin-6-yl] -urea

RhLaave

20 Compound 222 1-[3-(6~ethoxy-pyridin-3-yl) -pyrido(2,3-
blpyrazin-6~yl] -3-ethyl-urea



Thus, for example, the compounds according to the invention which have one or a plurality of centres
of chirality and which occur as their racemates can be separated into their optical isomers, that is 5
enantiomers or diastereomers, by methods known per.se. The separation can be performed by column
separation at chiral phases or by recrystallisation from an optically active solvent or by using an
optically active acid or base or by derivatisatiorbwi’ttlﬁzio tically active 10 reagent, such as for
example, an optically active alcohol and subsedjuent tiog of the residue. The inventive
compounds may be present in the form &f their dBuble bdnd ESQN ers as "pure” E or Z isomers, or 15 in
the form of mixtures of these double bond isomers. As far as pos§ibléthe compounds according to
the invention can be present in the form of tautomers. 20 If they possess a sufficiently basic group,
such as for examplé: APER, Sedchtah 8l etiiany aminé e OMpSHIYECBRARY 1d the invention
can be converted into their physiologicatlydohipatibtel saltsaming narddnic aad organic acids. The
pharmaceutically 25 acceptable salts of the compounds a6 ordipg to the invention are preferably
formed with hydrochloric acid, bromic acid, sulphuriciacid, phosphoric acid, methane sulfonic acid,
p-toluene sulfonic acid, carbonic acid, formi€ adid, 8cetic deid Jtrifluoroacetic acid, 30 sulfoacetic acid,
oxalic acid, malonic acid, maleic acid, succinic acid, tartaric acit; ra&&&mic acid, malic acid, embonic
acid, mandelic acid, fumaric acid, lactic acid, citric acid, glutamic acid or asparaginic acid. The salts
formed incluBle, améiro@ians! RetothpkdE L35 hydrobtorhiee 5aifdtenRydredEn sulfate, phosphate,
methane sulfonate, tosylate, carbonate.chyerogen -eamonate; fahpates acetate,tiflatersulfoacetate,
oxalate, malonate, maleate, succinate, tartrate, - 73 - malgte,embonate,mandelate,fumarate,lactate,

citrate, glutaminate and aspartate. The stoichiomﬁ\téy pﬁt e Jalts of ;[he compounds according to the
t

e

invention which are formed can be integerfmﬁ\%- INteger m es of one. If they contain a
sufficiently acidic group, such as the carboxy group, for example;the compounds according to the
invention can be converted into their 10 physiologically compatible §Hits using inorganic and organic
bases. Possible inorganic bases are, for example, sodium hydroxide, potassium hydroxide, calcium
hydroxide, possible gfﬁ‘?i?ﬁé‘ﬁﬁs@@ aré etivdnot éﬁﬂr@,“&i@fﬁﬁi&%ﬁ%rﬁé‘, HrhasS amine,
cyclohexylamine, 15 dibenzylethyleneldtargihe -apgdysiné 2T he sigichiermetry ©f 1hd saltseef the
compounds according to the invention which are form \d Gan be integer or non-integer multiples of
one. 20 Likewise preferred are solvates and in pﬁ;rti lay h%gf the compounds according to the
invention, which can be obtained, for exathple by grystallisati ont'a solvent or from agqueous
solution. Inthis context, one, two, three or an arbitrary number6f 25 solvate or water molecules can
combine with the compounds according to the invention to form solvates.and hydrates.. It is known that
chemical substance$ F8RT 85t Rich §6}&¥§ preskht it vatious StafsE Gt Srder NFichdre designated
as polymorphous forms or modificatians: T#e Mariduk hvodifications of hlpolyiasérphous substance can
differ strongly in respect of their physical propertigs. The sgmpounds according to the invention 35 can
be present in various polymorphous forms, in which gage cgrtain modifications can be metastable. -
74 - example, esters, carbonates, carbantates, lirdhs, "amitlesfor phodphates wherein the actually
biologically active form is only released by catabolism.

Compound 227 1-{3-{3,5-difluoro-2-methoxy-phenyl) -

15 pyridoi2,3-blpyrazin-6-yl]l-3-ethyl-urea
o} i\
A A 2

Compound 228 l-ethyl-3-[3-{4-trifluoromethyl-phenyl) -
pyrido[2,3-blpyrazin~6-yl]-urea



5 It is further known that chemical substances are converted to metabolites in the body which
optionally can likewise induce the desired biological effect, possibly even in a more distinct form. 10
Corresponding prodrugs and metabolites of the compqunds according to the invention should also be
considered as pertaining to the invention. It was now surprisingly and advantageously determined 15

that the compounds accordinito the iqventio&n_%qn act fimglt%q%ousrlr}/ %thave—a}‘randL{]! ting or
inhibiting effect on o BB &ignat fransddction pathivays or Sh2Vmes TR Eehtext, it has been
found that the compounds accordingitpthdirhentioh tanzeesrhave & 20¥edulating or inhibiting
effect with high selectivity. Such a simultaneous, for exa dual, modulation or inhibition of two or
more signal transduction pathways, e.g. the rasjRafiMgk-Eik signal pathway, the PI3K-Akt 25 signal
pathway and/or the SAPK signal pathway=mote elpetially E @ rk2”%nd/or PI13K and/or Jnk and/or
p38, is advantageous compared with merely single modulationor fhibition of a signal transduction
pathway since synergistic therapeutic effects can be brought about/*30 such as for example,
intensified apoptosis,and faster and more efficient fumour, regression. The surprising advantageous
effects of the compgt?nné%oalllc%%r(%ﬁ% fb_thjé_ir{ve_ncrt}é%oaﬁ%mrﬁﬁﬁ% eot}l%Fé%e %foﬁroaches to be
pursued in physiological and/or path&phyistsidgicalr-Statesion ehiicar pitturés fhchlarésemsitive for the
treatment or modulation of, or are mediated by, two o g signal transduction pathways. - 75 - It
wasfurther surprisingly and advantageousl}/ d,e\tejmm@ he.compounds according to the invention
can also act with high selectivity or have a §mc§’dulﬁtin’§| og effect on the 213K-Akt signal
transduction pathway or enzymes thereof and that the multiple mechanisms of action and therapy

approaches described above can also be used with this signal pathWéy or enzymes. 10 It wasfurther

surprisingly and advantageously. det rwmir%%%ih_zg the, cqmpeynds according tg the invention can also

act with high selectivity or have a modulating or inhibiting effect on the SAPK signal 15 transduction

pathway or enzymes thereof and thaPf& ﬁib@%é@ﬁgﬁsrﬁélﬁf%ﬁﬁ&?hﬂd thérhhyEpproaches

described above can also be used with this signa},pathwa enzymes. 20 It wasfurther surprisingly

and advantageously determined that the compoujﬂdN ace j Q thve invention can also act with high
Qe can enzymes.

selectivity or have a modulating ATR, mTB’E{, 2 mechani

10 Compound 232 1-ethyl-3-{3-{(6-fluoro-pyridin-3-yl) -
pyrido(2,3-blpyrazin-6-yl] -urea
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Compound 233 1-[3-(2,4-dimethyl-thiazol-5-yl) -pyrido-
- [2,3-b]pyrazin-6-yl]-3-ethyl-urea
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Compound 234 1l-ethyl-3-[3-(2-methoxy-phenyl) -

15
pyridolzZ,3-b]lpyrazin-6-yl] ~urea
HBC’“‘N’H‘N i A;J‘T:i:]
HoOH

Compound 235 1-[3-(2~chloro-pyridin-4-yl)-pyrido(2,3-
20 blpyrazin-6-yl] ~3-ethyl-urea
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or inhibiting effect on enzymes such as ATM, DNA-PK and/or hSMG-1 and that the multiple of action
and therapy approaches described also be used with this signal pathway or The term "modulation” is
understood according to the 30 invention as follows: "gctl}/ation, partial activation, inhibition, partial
inhibition”. In this case, it is within the specialist knowledge of the average person skilled in the art to
measure and determine such activation, partial activation, jnhibition, partial,35 inhibition by means of
the usual methods of géll?r%arr%te% é\Lrh[ gét EFarﬁ"T‘rﬁ:a \léo"rﬁ!L ’_I'Eé]sl < pgrrtll"apﬁaégt?\)afion can be measured and
determined in relation to a complete BE#v&oh? liReWisBYa paftiat intibition mefditior®Rcomplete
inhibition. - 76 - The terms "inhibiting, inhibition gnd/ retgrdation” are understood as follows
according to the invention: "partial or complete igtbik;&?@fi ibition and/or 5 retardation”. In this case, it
is within the specialist knowledge of the aErade plersBn skillefi jrthe art to measure and determine
such inhibiting, inhibition, and/or retardation by means of the usual méthods of measurement and

determination. Thu%gn%ﬂglldlozip}pigiﬂ@gLi(@itggqrbggdlgﬁgecgggg@gigghw )ez(ample, can be measured
and determined in relation to a complete ,inhlbitinge, inEibition and/or ret?rdation. The terms
t

"modulation®and "inhibiting, inhibitioR 1% <t¥6r Y& antoRndcdor with "Enzié and/or
"kinases" within the scope of this invention relate ot jnactive form (enzymatically inactive)
and/or active form (enzymatically active) oLt@e\rﬂm@ggd/or kinase. This means within
the 20 scope of this invention that the compound acdtording to InvVention can have a modulating
effect on the inactive form, active form or both forms of the enzyme and/or kinase. 25 In a further
aspect, the inventive€ objsetwasstgprisaghy dchieved vy prepanimgythelvemplounds according to the
invention which can be-used to prodyce.a edicigaknreductforthe taatment gr prevention of
physiological and/or pathophysiological states in 30 mampmals, wherein the treatment or prevention is
effected by modulation of the signal transductiorfpa y Or pathways selected from the group
consisting of: the "ras-Raf-Mek-Erk signah;céhﬁ g NP edr|3K-Akt signal transduction
pathway and/or the 35 SAPK signal transduction pathway. - according to the invention which can
be used to produce a medicinal product for the treatment or prevention of physiological and/or
pathophysidfbgical statesdinpsarAfmdls Mediaed byenzymes SefeerediroRthegroup 5 consisting of:
"ATM, ATR, mTOR, DNA-PIc, hSMGpl/'rimia furthenaspeet the.nweptive objeehwas suepiisingly
achieved by preparing the compounds according to the inyention which can be used to produce 10 a
medicinal product for the treatment or preventioﬁ\o@o} gical and/or pathophysiological states in
mammals, wherein the treatment or prevéﬁfl’o\rﬁ Is ) effected utdtion of from the group
consisting 15 hSMG-1".

Br

Compound 240 1-[3~ (benzothiazol-6-ylamino) -
pyrido[2,3-bipyrazin-é-yl]-3-ethyl-urea
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15
Compound 241 l-ethyil-3-[3-{4-methyl-3-
trifluoromethyl -phenylamino) -pyrido{2,3-
blpyrazin-6-yl] ~urea
N CH
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20 Compound 242 1-[3-{3-cyano-4-methyl-phenylamino) -

pyridoi{2,3-blpyrazin~-6-yl]~3-ethyl-urea
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one or more enzymes selected of: "ATM, ATR, mTOR, DNA-PIc, In a preferred embodiment, the
compounds according to the invention are prepared for use to produce a medicinal product for the
treatment or prevention of 20 physiological and/or pathophysiological states in mammals mediated by
the ras-Raf-Mek-Erk signal transduction pathway, the PI3K-Akt signal transduction pathway and/or use
to produce a medicinaliré%rodu t for the treatment or gre ention of physiological and/or 25

r

pathophysiological SRR Harmfrars” Fhardinthe freafnENtor PrevEthis B by modulation
of the ras-Raf-Mek-Erk signal transd@atioidisatBwaiyaiethe PI81E-Akt sigragransduction pathway.

30 In a further aspect, the inventive object was sur isingly achieved hy preparing the compounds
according to the invention which can be used i piod ce%b m induct for the treatment or
prevention of physiological and/or pathdighysioldicl sthted in 35 mammals, mediated by the PI3K-Akt

signal transduction pathway. - 78 - In a further aspect, the inventive object was surprisingly achieved
by preparing the cofpopntgdcedréing {6 thel invehtiore whichedanyle nbed1d produee 5 a medicinal

product for the treatment or preventighn,efiphysiolagisalandier pathophysielogical, statgsg mammals,
wherein the treatment or prevention is effected by modul%tion of the PI31C-Akt signal transduction

pathway. 10 In a preferred embodiment, the confpoynd¥ atror 8 the invention are prepared for
use to produce a medicinal product for the,tre TandAST prevention of physiological and/or
pathophysiological states in 15 mammals mediated by the SAPK signal transduction pathway and the

PI3K-Akt signal trangdrigiiampatbway and/or to grodues -aamediciial predus) fardhadreatment
Orpreventionof physiologicaland/or pathophysiolggical states.in mammals, wherein the 20 treatment
or prevention is effected by modulatidr of %%Y%AgKbs%Xéi Etir%lnlsldr%it%gn]]ap}th\?v%%yagdut & PI3K-Akt
signal transduction pathway. In a further aspect,dhe/mﬁ%j/\?e iras

HC N7 N7 NS NN
H H Ho4

10 Compound 246 i-ethyl-3-{3-(3~trifluoromethyl-
phenylamino) -pyrido[2,3-blpyrazin-6-yl] -

urea
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F
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Compound 247 1-[3-{(2-chloro-4-triflucoromethoxy-
15 phenylamino) -pyrido(2,3-blpyrazin-6-vy1] -
3~ethyl-urea

N 8] F
s O = R
E | L T
HCTONT NN N N
H H H al

Compound 248 1~ [3~{4~chloro~2-methoxy-5-methyl-
phenylamino) -pyride (2, 3-b]lpyrazin-6-y1l]-
20 3-ethyl-urea

Cl

Compound 249 l-ethyl-3-[3-{4-methylsulfanyl-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea



25 surprisingly achieved by preparing the compounds according to the invention which can be used to
produce a medicinal product for the treatment or prevention of physiological and/or pathophysiological
states in mammals, mediated by the SAPK signal transduction 30 pathway. In a further aspect, the
inventive object was surprisingly achieved by prepériﬂ the compounds according to the invention
which can be used to produce 35 a medicinal product Qr t,hLe treatment or prevention of physiological
and/or pathophysiological states in - 79 - mamm/@s, Wherein the treatment or prevention is effected by
modulation of the SAPK signal transductich®athiwdly. 5 In*a p red embodiment, the compounds
according to the invention are prepared for the uses described &bdee, wherein the modulation of the
ras-Raf-Mek-Erk signal transduction pathway is effected by modulafién of one or more enzymes
selected from the group 10 consisting of: "tyrosine kinase, serine/threonine kinase, receptor tyrosine
kinase, cytoplasmic R kin4se %ytéﬁlag?n"lé SB¥Ae/irEdnne WvEsEYAhd preferably selected from
the group consisting of: "Erk, Erkl, Efk2hyi5ainia firrther préferredeashodimeat; the compounds
according to the invention are prepared for the uses \sanbed above, wherein the modulation of the
P13K-Akt signal transduction pathway is effecteﬁb [m duI}tion 2@ of one or more enzymes selected

from the group consisting of: "PI3K, PI3K&pha! PISKBetY PiIkgarsiia, PI3Kdelta, PI3K-C2alpha,
PI3K-C2beta, PI3K-Vps34p". In a further preferred embodiment; the compounds 25 according to the
invention are_prepared for the uses des ribeEd allove, wherein the modulation of the SAPK signal
transduction pathway SRR By Moddiation of o Q%?ﬁ?o'rg %ﬁ%gg s%l‘?%?é’&’ fr8f'the group
consisting of: "tyrosine kinase, serinefthvédnike 8bdkinade; kedeptoretyfosits kihbsaasidisasmic
tyrosine kinase, cytoplasmic serine/threonine kinase" and is prefegably selected from the group
consisting of: "Jnk, Jnkl, Jnk2, Jnk3, p3§3093§gm%3,§\be/@%8am a, p3Bdeta". -80-1Ina
further aspect, the inventive object was sufprisingly adhieved'by Preffarihg the compounds according
to the invention according to the aspects, preferred embodiments and Uses described above which 5
can be used to produce a medicinal |clr9(ﬁ gt{fl% hzeotfciqtgr]eﬁ 1, prevention of I;l)hys_,iological and/or
pathophysiological states in mammals, wherein the treatment or preven¥|on i3 effected by modulation
of two or more enzymes. 10 In a furtfSfiptefreked®ebbdifeht thé compotingsEetortitdito the
invention are prepared for the uses described above, w &r\gin in the-treatment or prevention effected
by modulation of two or more enzymes, at least 1§ ong enzyme i$ sel@cted from the group consisting
of: "Erk, Erkl, Erk2" and at least one epzymet % ' preonsisting of: "PI3K,
PI3Kalpha, RJ3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, PI3KC2beta, PI3K-Vps34p". 20 In a
further preferred embodiment, the compounds according to the invention are prepared for the uses
described above, whétBRPHfe Featiett of préfdhfibn el by foltmtion of two or more
enzymes at least 25 one enzyme is selgeted: from-theydraug gensisting:of &Jrk; Jakl, Ink2, Ink3, p38,
p38alpha, p38beta, p38gamma, p38delta” and at least gpe enzyme is selected from the group
consisting of: "PI3K, PI3Kalpha, PI3Kbeta,T\3Kg mMma, T(d I3K-C2alpha, PI3K- 30 C2beta,
P13K-Vp334p . /\H y N OH

H
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Compound 254 2-chloro-4-[6-(3-ethyi-ureido) -
15 pyrido{2,3-blpyrazin-3-ylamino] ~-benzo ic

acid
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Compound 255 l-ethyil-3-[3-(3-methoxy-5-
trifluoromethyl -phenylamino) ~pyrido[2, 3-
20 blpyrazin-6-vyl] -urea



In a further preferred embodiment, the compounds according to the invention are prepared for the
uses described above, wherein in the treatment or prevention 35 effected by modulation of two or
more enzymes, at least one enzyme is selected from.the group consisting of: "Erk, Erkl, Erk2" and at
least one enzyme is selected - 81 - from the group consisting of: "ATM, ATR, mTOR, DNA-PR,
hSMG-1". In a further preferred embodiment, the compounds 5 aggording to the invention are
prepared for the uses described above, wherein in the treatment or grevention effected by modulation
of two or more enzymes, at least one enzyme is sele
Jnk2, Jnk3, p38, p38alpha, p38beta, 10 p38¢fam
from the group consisting of: "ATM, AFR}: R 1 1 ‘ :

embodiment, the compounds 15 accordind to tte invention are'prepared for the uses described above,
wherein in the treatment or prevention effected by modulation of two or more enzymes, at least one
enzyme is selected fronpthengrorpaansisting of: “RIBK(Ri3KalphanP Bkbeta iPISKgamma, PI3Kdelta,

PI3K- 20 C2alpha, PI3K-C2beta, PI%&\Q@%@' an( ﬁltplggscgﬁr}g_%n_zxyme_ [$,selected from the group
consisting of: "ATM, ATR, mTOR, DNA-PR, hSMG-1"."1n a further preférred embodiment, the

compounds 25 according to the invention are.prep grihiguses geéb:'gbed above, wherein the
modulation is an inhibition. The compounds &g¢cord ' ign carj{be 30 administered within
the scope of this invention to all kno S : : r the treatment and/or
prevention. - 82 - described above, whereth theHmammal is selected from the group consisting of:
"human, domesticated animal, cattle, pet, beef cattle, cow, sheep, pig, goat, horse, pony, donkey,
hinny, mule, hare, rélsbib@andiod; % guihea pig Ararrstenrat deoudey ahdds préferably a human. The
compounds according to the inventiop 1Gayhe: used Withinthasrope oh s nveatign for the treatment
10 and/or prevention of all known ph%séi(%lggicai%d/gé Pgthophysiological states. In a preferred
embodiment, the compounds according to the vention are prepared for the uses described 15 above,
wherein the physiological and/or pathophysiological states are selectedifrom the group consisting of:

"malignant tumours, benign tumours, inflangmat fsegses, A pain, rheumatic diseases,
arthritic diseases, HIV infections, T N

Compound 258 i-ethyl-3-[3-(4-hydroxy~guinolin-2-

10 ylamino) -pyrido[2,3-klpyrazin-6-yl] -urea
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1 Compound 259 1-ethyl-3-{3-({guinolin-6é-ylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea
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15 Compound 260 1-ethyl-3-(3-(3,4,5~-trimethoxy-
phenylamino) -pyrido {2, 3-blpyrazin-6-yl] -
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20 neurological or neurodegenerative diseases, rheumatism, arthritis, AIDS, ARC (AIDS related
complex), Kaposi's sarcoma, tumours originating from the brain and/or nervous system and/or
meninges, dementia, Alzheimer's disease, hyperproliferative diseases, psoriasis, 25 endometriosis,
scarring, benign prostatahyperplasia (EPH), diseases of the immune system, autoimmune diseases,
immunodeficiency disgases, §olop umayr, gasiric fumeyy, Infesinal dumpur, pyimonary tumour,
pancreatic tumour, ovarian tumour, prostatic tumour, 30 leukaemia, m@fanoma, hepatic tumour, renal
tumour, head tumour, throat tumour, RfisAf0 bfedsttmichR ttérife ¥adcat réfdometrial cancer,
cervico-uterine carcinoma, brain tumour, adeno-acagthgma, cancer.of the bladder, gastric tumour,
colorectal tumour, oesophageal cancer, 35 § : al tt umour, cancer of the
thyroid, lymphoma, chronic leukaemigss oSis, efah¢tes, diabetic nephropathy,
fibrotic - 83 - diseases, cystic fibrosis, malignatt nephrosclerdsis, thromBotic microangiopathy
syndrome, organ transplant rejection, glomerulopathy, metabolilc diseases, solid/fixed
tumours,rheumatic &RREEIHabEte & refifopatfy, Estimacaiferdied dlidrgitzdisédkes, chronic
obstructive pulmonary diseases, inflaramatory bowet disease -filrasisnathetipsalarokis, heart

diseases, cardiovascular diseases, d%eg;ggﬁltlh% pr?a@ggg, vascular diseases, angiogenetic
diseases, 10 kidney diseases,rhinitis,Grave's disease,focal ischaemia,cardiacfailure,ischaemia,cardiac

a0
O

hypertrophia, renal failure, cardiac myocytic malfupgtion, high blgad pkessire, vasoconstriction, stroke,
. . ) = e i ] .
anaphylactic shock, platelet agglutination, Iip sk@letofnusdular @ y, abesity, overweight, glucosis
homeostasis, congestive cardiac insuffici Nﬂ% [&ck; cardiac infarction,
hyperglycaemia, hypoglycaemia, hypertetsioft”’. 20 In a furthér aspect of the present invention, the
finventive object was surprisingly achieved by preparing the, com %u,nds according to the aspects,
preferred embodiméritd ‘ﬁ‘drﬁiegtsdge%c"rﬁb%]ay&b'o%/é,[?dr léJTBPfﬁ% proaficior?Br& Medicinal product
for the treatment or 25 prevention of piysiclogical ahdiy patiophysivlogicat states in mammals,
wherein the medicinal product comprises at least one fugiher phar acolgiically active substance. 30

In a further aspect of the present invention, fhe infentiye object fprigingly achieved by preparing
the compounds according to the aspegts, &l % i described above, for use
for the prodyction of a medicinal product fer the treatment or 35 prevention of physiological and/or
pathophysiological states in mammals, wherein the medicinal product is administered with at least one
further pharmacolodfcatiyousd - Aefive-stbsyance-defore atd/oE dudngpanat/orafter treatment. In a
further aspect of the present inventiopthe.a kwentive gbjectiwas sursisinghs achieyed by preparing
the compounds according to the aspects, preferred embodiments and uses described above, for use
for the production of a medicinal prodﬁ%??or the treatment or prevention of physiological and/or

pathophysiological 10 states in mammals, wherej dicinakproduct.is administered before and/or
during and/or after treatment with radiation therapy ajd/orisurg @ )V
/\ﬁ N~ N 07 LF

N N
H H

i 15 Compound 265 1-ethyl-3-{3-{4-isopropoxy-phenylamino) -
pyridol2,3-blpyrazin-6-yi] -urea

j\ mN\j\ /©/ OY
H H H

Compound 266 1-[3-(dibenzofuran-2-ylamino) -

pyridol2,3-blpyrazin-6-yl] -3~ethyl-urea

Compound 267 1-(6-dimethylamino-hexyl)-3-[3-(4-
hydroxy-3-methoxy-phenyl) -pyrido{z, 3-

20

blpyrazin-6-yl] —urea



The compounds according to the invention can be 15 administered within the scope of this invention
with all known pharmacologically active substances in a combination therapy as described. In a
preferred embodiment, the compounds according 1o 26 the invention are prepared for the uses
described above, wherein the further pharmacologically active substance is selected from the group
consisting of: "DNA topoisomerase | and/or Il inhibitars, DNA iptercalators,alkylatingagents,microtubuli
25 destabilisors, hormone and/or /gipwt factor receptor agoni nd/gr antagonists, antibodies
against growth factors and their receptors; kinase fhhibifors s"301Ina preferred
embodiment, the compounds according to the invention are prepared eHuses described above,
wherein the further pharmacologically active substance is selected from the group consisting of:
"asparaginase, bleomycin, carboplatin, carmustin, chlorambucil, 35
cisplatin,colaspase,cyclophosphamide,cytarabine, dacarbazine,dactinomycin,daunorubicin, - 85 -
doxorubicin(adriam{GRPEFRsbicih £ tbpbdicd B S drdaRET ReRahEthy meélaring hydroxurea,
ifosfamide,irinotecan,leucovorin,lomustineyrrechioréthaatife:6-melrcaptdpunine; hdesiia, nethotrexate,
5 mitomycin£, mitoxantrone, prednisolo@g,ﬁ@@@@gﬂ@,@;@gﬁ@@gﬁﬁ,raloxifene,streptozocin,tamoxif
en, thioguanine,topotecan,vinblastine,vincristine, vindesine,aminoglutethimide,L-asparaginase,
azathioprine,5-azacytidinecladribiqe,busulfan, 10 diethysti 2',2'-difluorodeoxycytidine,
docetaxel,erythrohydroxynonyladanine -ethi Ies}ﬁqdio S-fldqrodeoxyuriding- fluorodeoxyuridin
monophosphate, fludarabine phMyﬁwestErone‘?ﬂutdﬁ‘nide pxyprogesterone 15
caproate, idarubicin, interferon, medroxyprogesteronr acetate, megestraéCeigte, melphalan,mitotane,
paclitaxel,oxaliplatin,pentostatin,N- phosphonoacetyl-L-aspartate(PALA),plicamycin,
{semustine,teniposide,testosteronepropionate, 20 thiotepa, trimethylmelamine, uridine, vinorelbin,
epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5- fluorouarcil, Herceptin, Avastin, Erbitux,
Sorafenib, Gleevec,dreusail Taré&va, rapamyéink défisoriycin Tt 2Ry adtitherdspect of the present
invention, the inventive object was syrprisiagly-achievaes haprapasng the pyridopyrazine selected from

the group cfgsisting of: 30Compoun(19|n é%%)hla£3££14:£‘¥Q}PZ<§5@H€{}X'?'PMQ%%[Z’3'

N
(\NWN/E\N/E;[N; o~
o\/J H H o

which can be used for the production of a medicinal

product for the treatment or prevention of
rhysiological and/or pathophysioclogical states in
15 mammalg mediated by signal trangduction pathways
gelected from the group congisting of: the “ras-Raf-
Mek-Erk signal transduction pathway, the PI3K-AKL
signal transducticn pathway and/or the SAPK signal
transduction pathway.
20
In order to avoid ambiguities: 1if chemical structure
and chemical name of the explicit compounds shown above
errbneously do not match one another, the chemical
structure shall unambiguously define the particular

25 explicit compound.

The afore-mentioned generic compounds  having the
general formula (I) and preferred embodiments as well

as the explicitly specified pyridopyrazine compounds 1



Ipyrazin-6-y1]-3-methyl-urea 0 H3C, N NN A | H H OH Compound 39 1-ally1-3-[3-(4-phenoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea - 86 - 0 HH Compound 40 methansulfonicacid-4-[6-(3-allyl-
ureido)-pyrido[2,3-b]pyrazin-3-y1]- phenyl-ester S _Cggpound 41
4-dimethylamino-benzoicacid-4-[6-(3- allyl-ureido)-pyrido[2,3-b]pyrazin-3- y1]-phenyl-ester O H H
N-CH3 CH, 10Compougd 42 Acelipadinel6a(-abkvisidee RYjdala rbleytazin:dngiahany-ester O

' according to the invention”,

The expressions and terms specified to explain the
5 compounds according to the invention basically have the
following meanings unless specified otherwise in the

description and the claims:

The expression “alkyl” in the sgense of this invention

10 comprises acyclic saturated or unsaturated hydrocarbon
groups which can be branched or straight-chain, with 1
to 8 C atoms, i1.e. Ci.s-alkanyls, C,g-alkenyls and Cjy.e-
alkynyls. In this context, alkenyls have at least one
C-C double bond and alkynyls have at least one C-C

15 ¢triple bond. Alkynyls may, though, additionally also
have at least one C-C double bond. Preferred alkyl
groups are methyl, ethyl, n-propyl, 2-propyl, n-butyl,
sec.-butyl, tert.-butyl, n-pentyl, iso-pentyl, neo-
pentyl, n-hexyl, 2-hexyl, n-heptyl, n-nonyl, n-decyl,

20 n-undecyl, n-dodecyl, n-octyl, ethylenyl (vinyl},
ethynyl, propenyl {(-CH,CH=CH,; -CH=CH-CH;, -C{=CH;)-CH;},
propinyl (-CH,-C=CH, -C=C-CHy) , butenyl, butinvyl,
pentenyil, pentinyl, hexenyl, hexinyl, heptenvyl,
heptinyl, octenyl, octadienyl and octinyl.

25

The expression “cycloalkyl” means for the purposes of
thig invention c¢yclic, nonaromatic hydrocarbons having
from 1 to 3 rings with 3 to 20, preferably 3 to 1z
carbons which c¢an be sgaturated or unsaturated, more
30 preferably (C3-Cy)-cycloalkyl. The cyclcalkyl group can
also be part of a bi- or polycyclic system, where for
example, the c¢ycleoalkyl group iz fuged to an aryl,
heteroaryl oxr heterocyclyl group as defined herein via
any possible and desired ring member(s). Binding to the
35 compoundsg having the general formula {(I) can take place
via any arbitrary and posgible ring member of the

cycloalkyl group. Preferred cycloalkyl grbups are



Compound 43 1-ethyl-3-[3-(4-hydroxy-pheny1)- pyrido[2,3-b]pyrazin-6-yll-urea 15 OH Compound 44
1-[3-(4-amino-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-methyl-thiourea H H H2 - 87 - Compound 45
1-ethy1-3-(3-phenyl-pyrido[2,3-b]pyrazin6-yl)-urea Compound 46
1-acetyl-1-ethyl-3-(3-phenyl-pyrido[2,3- 5b]pyrazi"n-é?y15-urea 1 H3C"--Th Nr.-N 0 CH, Compound
47 1-ally1-3-[3-(4-fluoro-phenyl)- pyrido[2,3-b]pyrazin-6-yll-urea O | NNNN H H 1QCompound 48
1,1-diethy1-3-(3PHengRpYHION2, 3- b rasiibeyt)urea BHFCRRAPRY3H HacCyclohexyl,

cyclcheptyl, cyclooctyl, cyclodecyl, cyclohexenyl,
cyclopentenyl and cyclooctadienyil.

5 The expression “heteroccyclyl” stands for a three- to
fourteen-membered, preferably three-, four-, five-,
gix-, geven- or elight-membered c¢yclic organic group
which contains at least 1, optionally 2, 3, 4 or 5
hetercatoms, in particularly nitrogen, oxygen and/or

10 sulphur, the hetercatoms being the same or different
and the c¢yclic group being saturated or unsaturated but
not aromatic. The heterocyclyl group can also be part
of a bi- or polycyclic system, where, for example, the
heterocyclic group is fused to an aryl, hetercaryl or

15 cycloalkyl group as defined herein via any possible and
desired ring member (g). Binding to the compounds having
the general formula (I) can take place wvia any

arbitrary and possible ring member of the heterocyclyl

group. Preferred heterocyclyl groups are
20 tetrahydrofuryl, pyrrolidinyl, imidazelidinyl,
thiazolidinyl, tetrahydropyranyi, piperidinyl,
piperazinyl, morpholinyl, thiapyrrolidinyl,

oxapiperazinyl, oxapiperidinyl and oxadizaolyl.

25 The expression “aryl” in the sgense of this invention
means aromatic hydrocarbons with 3 to 14 € atomg,
preferably 5 to 14 C atoms, more preferably 6 to 14 C
atoms. The aryl group can also be part of a bi- or
polycyclic system whexe, for example, the aryl group is

30 fused to a heterocyclyl, hetercaryl or cycloalkyl group

as defined herein via any possible and desired ring

member (s) , for example via terahydrofuran,
tetrahydrothicphen, pyrrolidine, imidazeolidine,
thiazolidine, tetrahydropyran, dihydropyran,
35 piperidine, furan, thiophene, imidazole, thiazole,

oxazole, isoxazole. Binding to the compounds having the

general formula (I} can take place via any arbitrary



Compound 49 1-(2-chloro-ethyl)-3-[3-(4-fluoropheny1)-pyrido[2,3-b]pyrazin-6-yll-urea 0
Ck,"?-.NJLN?-.e-,N H H 15 Compound 50 1-ethyl-3-[3-(4-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea 0 1-13C----NNN H H 7-088_- 0"N", A).NNHH Compound 52
[3-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- ureido]-acetic acid-ethyl-ester 5Compound 53

1-(3-chloro-pyrido[2,3-b]pyrazin-6-y1)-3- ethyl-urea 0 HC"--'N)LN 3H H Compound
1-ethy1-3-[3-(4- fﬁ.éﬁio g?é’ﬁvﬁ 1 Byr ﬁ%ﬁﬁﬁfm Btyaf ]ii‘?ea“"rl”ll_| brotg P OBre Prrea

aryl groups are phenyl, biphenyl, naphthyl and
anthracenyl, but also indanyl, indenyl or 1,2,3,4-
tetrahydronaphthyl.

The expression “heteroaryl” stands for any five-, six-
or seven-membered cyclic aromatic group ceontaining 1,
opticnally 2, 3, 4 or b hetéroatoms, in particular
nitrogen, oxygen and/or sulphur, the hetercatoms being
10 the same or different. The number of nitrogen atoms is
preferably 0 to 3, that of oxygen and sulfur atoms
preferably 0 to 1. The heterocycle can also be part of
a bi- or polycyclic sgystem where for example the
heterocaryl group isg fused to a heterccyclyl, aryl or
15 ecycloalkyl group as defined herein wvia any possible and
desired ring member(g). Binding to the compounds having
the general formula (I) can take place via any
arbitrary and possible ring member of the heteroaryl

group. Preferred heterxoaryl groups are pyrrolyl, furyl,

20 thienvl, thiazolyl, igothiazolyl, oxazolyl,
oxadiazolyl, isoxazolyl, pyrazolyl, imidazolyl,
triazole, tetrazole, pyridinyl, pyrimidinyi,
pyridazinyl, pyrazinyl, triazine, phthalazinyl,
indolyl, indazolyl, indeolizinyl, gquinolinyl,

25 isogquinolinyl, gquinoxalinyl, quinazolinyl, pteridinyl,
carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl,
and acridinyl.

For the purposes of the ©present invention the

30 expressions “alkyl-cycloalkyl”, "oycloalkylalkyl”,
*alkyl-heterccyclyl”, "heterocyclylalkyl", “alkyl-
aryl”, "arylalkyl®, *alkyl-hetercaryl” and Talkvyl-

hetercaryl" mean that alkyl, cycloalkyl, heterocyclyl,
aryl and hetercaryl have the meanings defined above and
35 the c¢ycloalkyl, heterocyclyl, aryl and heterocaryl group

is bound to compounds having the general formula (I)



10 Compound 55 1-[3-(3-chloro-4-fluoro-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea
Compound 56 4-{6-(3-ethyl-ureido)-pyrido[2,3- 15b]pyrazin-3-y1]-benzoic acid 0 H,CNNNN "H H
Compound 57 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyyazin-3-y1]-phenyll-acetamide 0 AN N N it O H
H N CH3 - 89 - Compound 58 1-[3-(2,4-difluoro-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea

Compound 59 1:efhyl-2:(3-mqrpholig-A-vipyridolesd, ShlRwyazin-6yiysurea LINID H Hore
preferably C.-Cs-alkyl group.

In connection with “alkyl”, ‘oycloalkyl”,
5 “heterocyclyl”, “aryl”, *heteroaryl”, alkyl-
cycloalkyl”, Yalkyl-heterocyclyl”, *alkyl-aryl” and

*alkyl-heteroaryl” the term substituted is understood
in the sense of this invention unless defined
explicitly above in the description and the claims as
10 the substitution of one or more hydrcgen groups by F,
¢l, Br, I, CN, CFi, NH;, NH-alkyl, NH-aryl, N(aikyl)s,,
NO,, 8H, S8-alkyl, OH, OCF;, O-alkyl, O-aryl, O0SO0:H,
OP (0Q) (OH),, CHO, CO.H, SO03H or alkyl. The substituents
can be the same or different and the substitutions can
15 take place in any arbitrary and possible position of
the alkyl, cycloalkyl, heterocyclyl, aryl and

hetercaryl group.

The expression "halogen" encompassesg, 1n the context of
20 this inventicn, the halcogen atoms fluorine, <hlorine,

bromine and iodine.

Multiply subgtituted groups are to be understood as

those which are wmultiply, e.dg. doubly, triply,
- 25 gubstituted either at different or at the same atoms,

for example, triply substituted at the same C atoms as

in the case of CF;,

-CH,CF: or at different positions ag in the case of -

CH(OH) ~-CH=CH-CHC1,. The multiple substitution can take

30 place with the sgsame or different substituents.

Insofar as the compounds according to the invention
have at least one centre of asymmetry, they can be
present in the form of their racemates, in the form of
35 the pure enantiomers and/or diastereomers or in the
form of mixtures of these enantiomers and/or
diastereomers. The mixtures can be present in any

arbitrary mixture ratio of the sterecisomers.



Compound 60 1-ethy1-3-[3-(4-methyl-piperazin-l-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 0 "H H CH,
10Compound 61 1-ethyl-3-[3-(2-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea OOH H,C----NANN
H H Compound 62 1-ethyl-3-[3-(2-methoxy-ethylaming)- pyrido[2,3-b]pyrazin-6-y1]-urea 0 H3C N H H
Compound 63 1-[3-(4-chloro-3-trifluoromethyl-pheny1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 Jt.I
HCNHHCI Compaund 64 1-ethyl-3-(3-phenoxy-pyrido[2,3- 20b]pyrazin-6-yl)-urea - 90 - 0
HEA'NANN NO SR Cahourit BEML . (cylbpron Ry Sninef oL iy 2o Ehe
pyrido[2,3-b]pyraFifrficsetpigieal (N Re or a plurality of centres of
chirality and which occur as their racemates can be
separated into their optical igomers, that is
5 enantiomers or diasterecmers, by methods known per se.
The separation can be performed by column separation at
chiral phases or by recrystallisation from an optically
active solvent or by using an optically active acid or
base or by derivatisation with an optically active
10 reagent, such asg for example, an optically active

alcohol and subsequent separation of the residue.

The inventive compounds may be present in the form of
their double bond isomerz as “pure® E or Z isomers, or

15 in the form of mixtures of these double bond isomers.

As far as possible, the compounds according to the

invention can be present in the form of tautomers.

20 If they possess a sufficiently basic group, such as for
example, a primary, secondary or tertiary amine, the
compounds according to the inventien can be converted
into their physiologically compatible salts using
inorganic and organic acids. The pharmaceutically

25 acceptable salts of the compounds according to the
invention are preferably formed with hydrochloric acid,
bromic acid, sulphuric acid, phospheric acid, methane
sulfonic acid, p-toluene sulfonic acid, carbonic acid,
formic acid, acetic acid, triflucroacetic acid,

30 sulfoacetic acid, oxalic acid, malonic acid, maleic
acid, succinic acid, tartaric acid, racemic acid, malic
acid, embonic acid, mandelic acid, fumaric acid, lactic
acid, c¢itric acid, glutamic acid or asparaginic acid.
The salts formed include, among others, hydrochloride,

35 hydrobromide, sulfate, hydrogen sgulfate, phosphate,
methane sulfonate, togylate, carbonate, hydrogen
carbonate, formlate, acetate, triflate, sulfcacetate,

oxalate, malonate, maleate, sguccinate, tartrate,



HH 5Compound 66 1-ethy1-3-0-[(pyridin-4-ylmethyl)- amino]-pyrido[2,3-b]pyrazin-6-yll-urea ON |
H3c-----H)LN N Compound 67 1-ethyl-3-[3-(4-fluoro-benzyloxy)- pyrido[2,3-b]pyrazin-6-yl1]-urea NI
10 Compound 68 1-ethyl1-3-(3-pyridin-4-yl-pyrido[2,3; b]pyrazin-6-y1)-urea 0 H3CNN NN H HN
Compound 69 1-ethyl-3-[3-(pyridin-3-yloxy)- 15pyrido[2,3-b]pyrazin-6-y1l-urea O N H H Compound 70
1-ethy1-3-[3-(tetranydro-furan-2- ylmethoxy)-pyrido]2,3-b]pyrazin-6-yllurea - 91 -.Co und 71
-ethy1-3-[3-(4-m%argr?6ﬁ%’-4-y|-8ﬁ“§/r‘?yﬁ§?8yrido[§‘%9b %;jzraagz]‘u%-a-yl Hﬁ{%& B¥H3CN N?\ﬁ\f%%%e Compound
72 1-ethyl-3-(3-I9idtsREpyridefpigamninate and aspartate. The stoichicometry

of the salts of the compounds according to the
invention which are formed can be integer or non-

5 integer multipies of one.

If they contain a sufficiently acidic group, such as
the carboxy group, for example, the compounds according
to  the invention «can be converted intc their
10 physioclogically compatible salts using inorganic and
organic baseg. Possible inorganic Dbases are, for
example, sodium hydroxide, potassium hydroxide, calcium
hydroxide, possible organic bases are ethanol amine,
diethanol amine, ftriethanol amine, cyclchexylamine,
15 dibenzylethylene diamine and lysine. The stoichiometry
of the =alts of the compounds according to the
invention which are formed can be integer or non-

integer multiples of one.

20 Likewise preferred are solvates and 1in particular
hydrates of the compounds according to the invention,
which can be obtained, for example, by crystallisation
from a solvent or from agueocus soluticn. In this
context, one, two, three or an arbitrary number of

25 solvate or water wmolecules can combine with the
compounds according to the invention to form solvates

and hydrates.

It is known that chemical substances form solids which
30 are present in various states of order, which are
degignated as polymorphous forms or modifications. The
various modifications of a polymorphous substance can
differ strongly in respect of their physical
properties. The compounds according to the invention
35 can be present in various polymorphous forms, in which

cage certain modificatrions can be metastable.

The compounds according to the invention can likewige

be present in the form of any prodrugs such as, for



b]pyrazin-6-y1)-urea 0 Hp"--"N)LN N N OH H H Compound 73
1-ethyl-3-[3-(3-methoxy-phenylsulfanyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 0 H3C NS H HCH,
10Compound 74 1-ethy1-3-(3-quinolin-3-yl-pyrido[2,3- b]pyrazin-6-y1)-urea 0 )1. N H H Compound 75
1-(3-benzo[b]thiophen-3-yl-pyrido[2,3- b]pyrazin-6-y1)-3-ethyl-urea 0 HSCNANNN H H 15 Compound
76 1-ethy1-3-[Bépyridin-z-ylsuIfanyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 0 Al - 92 - N-CH3 6H3
Compound 78 -{ﬁ[@a’ﬁethﬁ@l}r@ﬁ%ﬁ-p%&@@@tb%yraﬁﬁl- ARy 1) TrétRane¥biofsmide

or phosphates wherein the actually biologically active

form is only released by catabolism.

5 It is further known that chemical substances are
converted to metabolites in the body which optionally
can likewise induce the desired biological effect,

possibly even in a more distinct form.

10 Corresponding prodrugs and metabolites of the compounds
according to the invention should also be considered as

pertaining to the invention.

It was now sgurprisingly and advantageously determined
15 that the compounds according to the invention can act
gimultaneously or have a modulating or inhibiting
effect on two or more signal transducticn pathways or
enzymes. In this context, it has been found that <the
compounds according to the invention can act or have a

20 modulating or inhibiting effect with high selectivity.

Such a simultaneous, for example, dual modulation or

inhibition of twe or more gignal transduction pathways,

e.g. the rag-Raf-Mek-Erk signal pathway, the PI3K-Akt

. 25 signal pathway and/or the SAPK sgignal pathway, more
especially Erkl/Erk2 and/or PI3K and/or JInk and/or p38,

is advantageous compared with merely single modulation

or inhibition o©of a signal transduction pathway since
synergistic therapeutic effects can be brought about,

30 such as for example, intensified apoptosis and fastexr

and more efficient tumour regresgssion.

The surprising advantagecus effects of the compounds
according  to the invention allow wmultiple therapy
35 approaches to be pursued 1in physiological and/or
pathophysioiogical states or c¢linical pictures which
are sensitive £for the treatment or modulation of, or
are mediated by, two or more signal transduction

pathways.



Compound 79 -ethy1-3-[3-(1H-pyrazol-4-y1)-pyrido[2,3- b]pyrazin-6-y1]-urea 0 "H H Compound
80 1-(3-benzylsulfanyl-pyrido[2,3-b]pyrazin106-y1)-3-ethyl-urea H,CNN N A | *? *? "H H Compound 81
1-ethy1-3-[3-(4-methyl-[1,4]diazepan-1- y1)-pyrido[2,§5b]pyrazin-6-y1]-urea OiL INN-CH3 HH
15Compound 82 1-[3-(4-amino-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea H,C.?N)LN IN*-? N 'H
H -93-0AI1H,CNN""1\i'-'N NH2 H H Compound 84 1-ethyl-3-pyrido[2,3-b]pyrazin-6-yl-urea 0
HCN)LN 3H H Compound 85 1-ethy1-3-(3-imidazol-1-yl-pyrido[2,3- Sb]pyrazin-6-y1)-urea
Compound 86 1thyl-34a: (4-flE8r-2awdrox§sREAFD O Yrido[ 238]p Y redirmesaganes 1y
determined that the compounds according to the
inventicon can also act with high selectivity or have a
5 modulating or inhibiting effect on the PI3K-Akt signal
transduction pathway or enzymes therecf and that the
multiple mechanisms of action and therapy approaches
described above can  also be used with this signal
pathway or enzymes.
10
It was further surprigingly and advantageously
determined that the  compounds according to the
invention can also act with high selectivity or have a
modulating orx inhibiting effect on the SAPK signal
15 transduction pathway or enzymes thereof and that the
multiple mechanisms of action and therapy approaches
described above can also be used with this signal

pathway cr enzymes.

20 It was further surprisingly and advantagecusly
determined that the compounds according to the
invention can also act with high selectivity or have a
modulating or inhibiting effect on enzymes such as ATHM,
ATR, mwTOR, DNA-PK and/or hSMG-1 and that the multiple

25 mechanisms of action and therapy approaches described
above can also be used with this gignal pathway or

enzymnes.

The term “modulation” is understood according to the
30 invention as follows: “activation, partial activation,
inhibition, partial inhibition”. In this case, it is
within the specialist knowledge of the average persocon
skilled in the art to measure and determine such
activation, @partial activation, inhibition, partial
35 inhibition by means of the usual methods of measurement
and determination. Thus, a partial activation can be
measured and determined in relation fto a complete
activation; likewise, a partial inhibition in relation

to a complete inhibition.



10Compound 87 1-(3-cyclopentyloxy-pyrido[2,3-b]pyrazin- 6-y1)-3-ethyl-urea 0 JC: HC NN NOHH
15 Compound 88 1-ethyl-3-[3-(4-hydroxy-piperidin-1-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 0 1-13C NNA,
HH OH Compound 89 (3-phenyl-pyrido[2,3-b]pyrazif:6-y1)-urea 0 A 1 H2ZNNNN Compound 90
1-ethyl-3-(3-pyrimidin-5-yl-pyrido[2,3- b]pyrazin-6-y1)-urea - 94 - 0 CNANLNNN " HHI Compound
91 1-ethyl1-3-(3-pyridin-3-yl-pyrido[2,3- b]pyrazin-6-y1)-urea O H'CN)LN N "H H 5Compound 92
1-ally1-3-(3- phenkfl pyr|d0[2 3-b]pyrazin-

terms “inhibiting, inhibition and/or retardation”

are understocd as follows according to the invention:
“partial or complete inhibiting, inhibition and/or

5 vretardaticon”. In this case, it is within the specialist
knowledge of the average person skilled in the art to
measure and determine sguch inhibiting, inhibition,
and/or retardation by means of the usual metheds of
measurement and determination. Thus, a partial

10 inhibiting, inhibition and/or retardation, for example,
can be measured and determined in relation to a

complete inhibiting, inhibition and/or retardation.

The terms ‘“modulation” and “T“inhibiting, inhibiticn
15 and/or retardation” in connection with “enzymes” and/or
“kinases” within the scope of this invention relate
both to the inactive form (enzymatically inactive)
and/or ~active form (enzymatically active) of the
respective enzyme and/or kinase. This means within the
20 scope of this invention that the compound according to
the invention c¢an have a wmodulating effect on the
inactive form, active form or both forms of the enzyme

and/or kinase.

25 In a further aspect, the inventive object was
surprisingly achieved by ©preparing the compounds
according to the invention which can be used to produce
a wedicinal product for the treatment or prevention of
physiclogical and/ocr  pathophysioclegical states in

30 mammals, wherein the treatment or prevention is
effected by modulation of the signal transduction
pathway or pathways selected from the group congisting
of: the *“ras-Raf-Mek-Erk signal transduction pathway,
the PI3K-Akt signal transduction pathway and/or the

35 SAPK signal transduction pathway.

In a further aspect, the inventive object was

gurprigingly achieved Dby preparing the compounds



6-y1)-urea Compound 93 1-ethy1-3-(3-piperazin-1-yl-pyrido[2,3- b]pyrazin-6-y1)-urea ON"c., NNUM H
H 10 Compound 94 1-[3-(3-chloro-pyridin-4-ylmethyl)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0CI
H3CNNNN H H Compound 95 1-ethy1-3-[3-(6-mgthoxy-pyridin-3-y1)- i
15pyrido[2,3-b]pyrazin-6-y1]-urea Compound 96 1-[3-(3,5-dimethyl-isoxazol-4-y1)-
pyrido[2,3-b]pyrazin-6-y.1]-3-ethyl-urea Q CH3 " CNtNNN. N.H H H3C - 95 - Compound 97
RA RS L R O I M S R
Compound 98 1&tMRAIA3Farane=gRbidof23- SHIpyrazmad-PEftrear prevention of
physiological and/or  pathophysiological gtates in

mammals, mediated by enzymes selected from the group
5 consisting of: “ATM, ATR, mTOR, DNA-PK, hSMG-1”".

In a further aspect, the inventive object was
surprisingly achieved by preparing the compounds
according to the invention which can be used to produce
10 a medicinal product £for the treatment or prevention of
physiclogical and/or pathophysiological states in
mammals, wherein the treatment or prevention isg
effected by modulation of cne or more enzymes selected
from the group consisting of: “ATM, ATR, mTOR, DNA-PK,
15 hSMG-17.

In a preferred embodiment, the compounds according to
the invention are prepared for use to produce a
medicinal product for the treatment or prevention of

20 physiological and/or pathophysiclogical gtates in
mammal g mediated - by the rags~-Raf-Mek-Erk signal
transduction pathway, the PI3K-Akt signal transduction
pathway and/or use to produce a medicinal product for
the treatment or prevention of physiological and/or

25 pathophysiological states in mammals, wherein the
treatment or prevention 1s effected by modulaticon of
the ras-Raf-Mek-Erk signal transduction pathway and the
PI3K~Akt signal transduction pathway.

20 In a further aspect, the inventive obiect was
surprisingly achieved by preparing the compounds
according to the invention which can be used to produce
a medicinal product for the treatment or prevention of
physiological and/oxr  pathophysiological states in

35 mammals, mediated by the. PI3K-2kt signal transduction
pathway.



Compound 99 1-ethyl-3-[3-(2-methoxy-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea ,CH 0"-=.03
H,C"N)LN N N HHjJ 10Compound 100 1-[3-(2,4-dimethoxy-phenyl)-pyrido[2,3-
b]pyrazin-6-y1]-3-ethyl-urea ,CH 00 3 H3C"N N N N 9 £H, Compound 101
1-ethy1-3-(3-(1H-pyrrol-2-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea Compound 102
1-ethy1-3-[3-(6-morpholin-4-yl-pyridin3-y1)-pyrido[2,3-b]pyrazin-6-y1]-urea 0 H30 NNNN H HIIN") O -
96 - Compound 103 1-benzy1-3-ethyl-1-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea Compound
104 1-[3-(2-amingiphenyl) myrignk3- Shipaazin-6-yi-3-ethitrieea Qe 12 Bifg ik NN K H
surprisingly achieved Dby ©preparing the compounds
according to the invention which can be used to produce
5 a medicinal product for the treatment or prevention of
prhysiological and/or pathophysiolcgical states in
mammals, wherein the treatment or prevention is
effected by modulation of the PI3K-Akt signal

transduction pathway.

10

In a preferred embodiment, the compounds according to
the invention are prepared £for use to produce a
medicinal product for the treatment and/or prevention
of physiclogical and/or pathophysiological states in
15 mammzls mediated Dby the SAPK signal transduction
pathway and the PI3K-Akt signal transduction pathway
and/or to produce a medicinal product for the treatment
or prevention of physioclogical and/or
pathophysiclegical states 1in  mammals, wherein the
20 treatment or prevention is effected by modulation of
the SAPK signal transduction pathway and the PI3K-Akt

signal transduction pathway.

In a further asgpect, the inventive object was
25 surprisingly achieved by preparing the compounds

according to the invention which can be used to produce

a medicinal product for the treatment or prevention of

phyéiological and/or pathophysiclogical states in

mammals, mediated by the SAPK s=signal transduction
30 pathway.

In a further agpect, the inventive object was
surprigingly achieved by preparing the compounds
according to the invention which can be used to produce
35 a medicinal product for the treatment or prevention of

physicliogical and/or pathophysiclogical gtates in



Compound 105 1-ethyl-3-[3-(4-hydroxymethyl-pheny1)- pyrido[2,3-b]pyrazin-6-yll-urea O N N O

10Compound 106 1-[3-(3-amino-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 0 H,c’y N N N H
Compound 107 1-[3-(4-acety|-phenyl)-pyrido[2,3-_b]%ragin-G-yl]-B-ethyI-urea CNANNN H H 150
Compound 108 1-[3-(2,3-dihydro-benzofuran-5-y1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea - 97 -

Compound 109 1-[3-(4-benzyloxy-3-fluoro-phenyl)- rid%Z,B-b]pyrazin-&yl -3-ethyl-urea
Combound 110 TABS Ry ot RS 2 Bobhe S EBOEAL & Bloy e HEBSAS K 0 JEL1\
HONAN OH Compéeng 2dl by modulation of the SAPK signal transduction
1-ethy1-3-[3-(3-fggnuirdsmethoxyphenyl)-pyrido[2,3-b]pyrazin-6-y1)-urea 0 H,CNAN IN N "H H
10Compound 112 1-ethyl-3-[3-(4-methanesulfonyl-phenyl)- pyrido[2,3-b]pyrazin-6-y1)-urea

5 In a preferred embodiment, the compounds according to
the invention are prepared for the uses described
above, wherein the modulation of the ras-Raf-Mek-Erk
gignal transduction pathway is effected by modulation
of one or more enzymes selected from the group

10 consgisting of: “tyrogine kinase, gserine/threonine
kinase, receptor tyrosine kinase, cytoplasmic tyrosine
kinase, cytoplasmic gerine/threonine kinage” and
preferably selected from the group consisting of: “Erk,
Erkl, Erkz”.

15

In a further preferred embodiment, the compounds
according to the invention are prepared for the uses
described above, wherein the modulation of the Pi13K-Akt
signal transducticon pathway is effected by medulation
20 of one or more enzymes gselected from the group
congisting of: “PI3K, PI3Kalpha, PIZKbeta, PI3Kgamma,
PI3Kdelta, PI3K-C2alpha, PI3K-CZheta, PIL3K-Vps34p”.

In a further preferred embodiment, the compounds

25 according to the invention are prepared for the uses
described above, wherein the modulation of the SAPRK
gignal transduction pathway is effected by modulation
of one or more enzymes selected from the group
congisting of: “tyrosine kinase, gerine/threonine

30 kinase, receptor tyrosine kinase, cyteplasmic tyrosine
kinase, cytoplasmic serine/threonine kinasge” and is
preferably selected from the group consisting of: “JInk,
Jnkl, Jnk2, Jnk3, p38, p38alpha, p38beta, p3s8gamma,
pBBdeita".

35



0*? NNNN HH 1l CH 0 Compound 113 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-y1)-phenyll-succinamic acid o HN 150H Compound 114

1-ethy1-3-(3-pyridin-4-yl-pyrido[2,3- b]pyrazin-6-y1)- yrea | methane sulfonic acid salt (free base) -

- 98 -

H,C N Compound 115 1-[3-(2,6-dimethoxy-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0
H3C)1.NO-CH3 HH N 5C \pou d 116 16[%% 6-dimethoxy-pyrimi 1)- . .
I]_ZI 6" yl] ? ﬁ‘}j? ff—f eh 9}!1 qc ey obiect was

pyrido[2,3- h]pyrazm

i0

i5

20

25

30

35

urea
surprlslngly' achieved Dby ©preparing the compounds

according to the invention according to the aspects,
preferred embodiments and usez described above which
can be used to produce a medicinal product for the
treatment or prevention of physiological and/or
pathophysiological states in mammals, wherein the
treatment or prevention is effected by modulation of

two Or more enzymes.

In a further preferred embodiment, the compounds
according to the invention are prepared for the usesg
described above, wherein in the treatment or prevention
effected by modulation of two or more enzymesg, at least
cne enzyme ig selected from the group consisting of:
“Erk, Erkl, Erk2” and at least one enzyme ls sgelected
from the group consisting of: “PI3K, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, DPI3K-
C2beta, PI3K-Vps34p”.

In a further preferred embediment, the compounds
according to the invention are prepared for the uses
described above, wherein in the treatment or prevention
effected by medulation of twe or more enzymes at least
one enzyme is selected from the group consisting of:
“Ink, Jnki, Ink2, Jnk3, P38, p38alipha, p38bets,
p38gamma, p3Bdeita” and at least one enzyme is selected
from the group consisting of: “PI3K, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, PI3K-
C2beta, PI3K-Vps34p”.

In a further preferred embodiment, the compounds
according to the invention are prepared for the uses
described above, wherein in the treatment or prevention
effected by modulation of two or more enzymes, at least
one enzyme 1is selected from the group consisting of:

“BErk, Erkl, Erk2” and at least one enzyme is selected



H H H,C,0 Compound 117 1-[3-(2,4-Dioxo-1,2,3,4-tetrahydropyrimidin-5-y1)-pyrido[2,3-h]pyrazin-6-
10y1]-3-ethyl-urea 00 | H'C NANH "HHIL NO Compound 118 1-ethy1-3-[3-(1H-indo1-5-y1)-pyrido[2,3-
b]pyrazin-6-y11-urea -99 -1 H3CNit, NNNCIHH ggmpound 120
1-ethyl-3-c3-[4-(2-methoxy-ethoxy)- phenyl]-pyrido[2,3-b]pyrazin-6-y1}-urea 0 NNNN HH 0

5Compound 121 acrylicacid-4-[6-(3-ethyl-ureido)- pyrido[2,3-bl-pyrazin-3-y1]-phenyleste
%ﬁg_ %%e 4 & cys ﬁjééiﬁ% A éﬁég] éﬁi ﬁK

Compound 122 4-Cyano-p eﬁyﬁ-ﬁi/rfd% pyrazin-6-y1]-3-éthyl-drea Compound 123
1-(3-benzo[1,2,8}6¥&diaZ ol-4-ylpyrido[2,3-b]pyrazin-6-y1)-3-ethyl-urea 0 H3C----N)LNNe- N N-0 H H
15Compound 124 1-ethy1-3-[3-(4-hydroxy-3-methoxy- phenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea 0

In & further preferred embodiment, the compounds

5 according to the invention are prepared for the uses

described above, wherein in the treatment or prevention

effected by modulation of two or meore enzymes, at least

one enzyme 1s selected from the group consisting of:

“Ink, dnkl, Jnk2, Jnk3, 38, p38alpha, p38beta,

10 p38gamma, p38delta” and at least one enzyme is selected

from the group consisting of: “ATM, ATR, mTOR, DNA-PK,
nsMG-17.

In a further preferred embodiment, the compounds

15 according to the invention are prepared for the uses
described above, wherein in the treatment or prevention
effected by modulation of two or more enzymes, at least
one enzyme is selected from the group consisting of:
“PIZK, PI3Kalpha, PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-

20 (C2alpha, PI3K-C2beta, PI3K-Vps34p” and at Ileast one
enzyme is selected from the group consisting of: “ATM,
ATR, mTOR, DNA-DK, hSMG-17.

In a further preferred embodiment, the compounds
25 according to the invention are prepared for the usges
described above, wherein the modulation is an

inhibition.

The compounds according to the invention c¢an be
30 administered within the scope of this invention to all
known mammals, in particular, humans, for the treatment

and/or prevention,.

In another preferred embodiment, the compounds

35 according to the invention are prepared for the uses



JLIN"HH -100- Compound 126 1-(3-(3-acetyl-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea
5Compound 127 1-ethy1-3-[3-(3-morpholin-4-yl-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea Compound
128 1-[3-(6-amino-pyridin-3-y1)-pyrido[2,3- b]pyragin-g-yl]-?a-ethyl-urea 0A1l N"--"IN*--1NN
"HHII 10NH2 Compound 129 3-14-[6-(3-ethy1-ureido%-pyrido[z,3-b]pyrazin-3-y1]-phenoxy)-propionic
acid 0)1.1 HCNNO3HHO Compound 130 1-isopropyl-3-(3-phenyl-pyrido[2,3-
Sblpytarin 6 yEGeh D LR O LecioBeiyt (% peRf sy 3£ om
mpymukpaylyﬁg%_group consisting of: “human, domesticated animal,

cattle, pet, beef cattle, cow, sheep, pig, goat, horse,

pony, donkey, hinny, mule, hare, rabbit, cat, dog,
5 guinea pig, hamster, rat, mouse”’” and is preferably a

human.

The compounds according to the invention can be used
within the scope of this invention for the treatment
10 and/or prevention of all known physiological and/or

rathophysiclogical states.

In a preferred embodiment, the compounds according to
the invention are prepared for the uses described
15 above, wherein the physiological and/or
pathophysiclogical states are selected from the group
consisting of: “malignant tumours, Dbenign tumours,
inflammatory diseaseg, inflammations, pain, rheumatic
diseases, arthritic diseases, HIV infections,
20 neurological or neurodegensrative diseases, rheumatism,
arthritis, AIDS, ARC (AIDS related complex), Kaposi's
sarcoma, tumours originating from the brain and/or
nervous system and/or meninges, dementia, Alzheimer’'s
disease, hyperproliferative digeases, psoriasis,
25 endometriosis, scarring, benign prostatahyperplasia
{BPH) , diseases of the immune system, autoimmune
digeases, immunodeficiency diseases, colon  tumour,
gagtric tumour, intestinal tumour, pulmonary tumour,
pancreatic tumour, ovarian tumcur, prostatic tumour,
30 leukaemia, melanoma, hepatic tumour, renal tumour, head
tumcur, throat tumour, glioma, breast tumour, uterine
canceyr, endometrial cancer, cervico-uterine carcinoma,
brain tumcur, adeno-acanthoma, cancer of the bladder,
gastric tumour, colorectal tumour, oesophageal cancer,
35 gynocological tumour, ovarian tumour, cancer of the
thyroid, lymphoma, c¢hronic leukaemia, acute leukaemia,

restenosis, diabetes, diabetic nephropathy, fibrotic



-101 - (INN Nr"N HH Compound 132 1-penty1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 0 I-13C
H 5Compound 133 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yll-phenyll-acrylamid 0
N,11..."."CH2 Compound 134 1-tert-butyl-3-(3-phenylkspyrido[2,3- b]pyrazin-6-y1)-urea Etc CH3 0 )1."
11,,CNNNNHH 10 Compound 135 1-(2-hydroxy- ethyl) -3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea

0./?;..-N, HO N Compoun 136 1:¢ clobut hen l-pyrid 15blpyrazin-6- y1) urea
o 13 B sl AL i 3%]‘9 ety e SRS

thrombotic microangiopathy syndrome, “crgan transplant
rejection, glomerulopathy, metapolilc diseases,
solid/fixed tumours, rheumatic arthritis, diabetic

5 retinocpathy, asthma, allergies, allergic diseases,
chronic chstructive pulmonary diseages, inflammatory
bowel digease, fibrosis, atheriosclerosis, neart
diseasges, cardiovascular diseases, digeases of the
myocardium, vascular diseases, angiogenetic diseases,

10 kidney diseases, rhinitis, Grave’s disease, focal
igchaemia, cardiac failure, ischaemia, cardiac
hypertrophia, renal failure, cardiac myocytic
malfunction, high blood pressure, vasoconstriction,
stroke, anaphylactic eghock, platelet agglutination,

15 skeletomuscular atrophy, obesity, overweight, glucosis
homecstagis, congestive cardiac insufficiency, angina,
heart atrack, cardiac infarction, hyperglycaemia,

hypoglycaemia, hypertension”.

20 In a further asgpect of the present invention, the
inventive object was surprisingly achieved by preparing
the compounds according to the aspects, preferred
embodiments and uses described above, for use for the
production of a medicinal product for the treatment or

25 prevention of physiological and/or pathophysiclogical
statesg in mammals, wherein the wmedicinal product
comprises at least one further pharmacologically active

substance.

3¢ In a further aspect of the present invention, the
inventive object was surprisingly achieved by preparing
the compounds according to the aspects, preferred
embodiments and uses described above, for use for the
production of a medicinal product for the treatment or
35 prevention of physiological and/or pathophysiological
states in mammals, wherein the medicinal prdduct is

administered with at least one further pharmacelogically



- 102 - 8 Compound 138 1-ethyl-1-(ethylcarbamoy1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-yl)-urea --
H3C--#)1,1N 0 NC CH3 5Compound 139 [3-(4-hydroxy-phenyl)-pyrido[2,3-
b]pyrazin-6-yll-carbamicacid-allyl- ester OH Compound 140 (3-phenyl-pyrido[2,3-b]pyrazin-6-y1)-
10carbamic acid-ethyl-ester 0 COANNN 0 Compound 141 1-ethy1-3-[3-(4-phenyl-piperazin-1-y1)-
pyrido[2,3-b]pyr '@-6‘}&1]- I AIHH 15]_Qompoundd 2 1-(2,2-dimethyl-[1,3]dioxolan-4-
yImethyI)-S-(3-p%§ny -pyrid%‘[%%c-)cg]%?/?azir]?-%-y?ls?uregn %r 4?111::1119; %n[é/g Jr ber

(0]
regtment.

In a further aspect of the present invention, the
5 inventive object was surprisingly achieved by preparing
the compounds according to the aspects, preferred
embodiments and uses described above, for use for the
production of a medicinal product for the treatment or
prevention of physicleogical and/or pathophysiological
10 states in mammals, wherein the medicinal product is
adminigtered before and/or during and/or after treatment

with radiation therapy and/or surgery.

The compounds according to the invention can be
15 administered within the scope of this invention with all
known pharmacologically active substances in a

combination therapy as described.

In a preferred embodiment, the compounds according to
20 the invention are prepared for the uses described above,

wherein the further pharmacologically active substance

is selected from the group consisting of: “DNA
- topoisomerase T and/or 1T inhibitors, DNA
intercalators, alkylating agents, microtubuli

25 destabilisors, hormone and/or growth factor receptor
agonists and/or antagonists, antibodies against growth
factors and rheir receptors, kinage inhibitors,

antimetabolites” .

30 In a preferred embodiment, the compounds according to
the invention are prepared for the uses described above,

wherein the further pharmacologically active substance

is selected from the group consisting of: “asparaginase,
blecmycin, carboplatin, carmustin, chiorambucil,
35 cigplatin, colagpase, cyclophogphamide, cytarabine,

dacarbazine, dactinomycin, dauncrubicin,



0 "or-r-NiL NNN HH -103 - Compound 143 1,3-Bis-(3-phenyl-pyrido[2,3-b]pyrazin6-y1)-urea 0 " )L "
NNHH Compound 144 N-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- 5acetamidin NH H3CNNN.-.
Compound 145 1-ethy1-3-[3-(2-methoxy-pyridin-3-ylg= pyrido[2,3-b]pyrazin-6-y1]-thiourea ,CH 03
11"C"'NAN N N "H H 10Compound 146 1-(4-hydroxy-buty1)-3-(3-phenyl-

pyrido[2,3-b]pyrazin-6- 4 iei ° e B
1-(3-hydroxy- pr%Q%X‘%%L%ﬁgﬁ%g@%]gwaﬁ % -yl ll)Jreca %ompo Sui nd ff8l de. >
1-ethy1-3-(3-[4- ( BFHBIRSA- I'-propoxy)l'tﬁ"?@{%tﬁwpd%?ﬂ@bﬂﬁﬁazm 6-y 1P FBERRINN
20Compound 149t beflapd33E3- (4-hydiaxy:phenyd); pyridd[23<ajpyrarin-6-y1]-lhtoures ihe4 -

mechlorethamine, 6-mercaptopurine, mesna, methotrexate,

5 mwmitomycin €, mitoxantrone, prednisclone, prednisone,

procarbazine, raloxifene, streptozocin, tamoxifen,
thioguanine, topotecan, vinblastine, vincristine,
vindesine, aminoglutethimide, L-asparaginase,
azathioprine, 5-azacytidine cladribine, bugulfan,
10 diethylstilbestrol, 2, 2'-difluorodeoxycytidine,
docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, 5-fluorodeoxyuridin, 5-

fluorodeoxyuridin monophosphate, fludarabine phogphate,
fluoxymegterone, flutamide, nydroxyprogesterone

15 caproate, idarubicin, interferon, wmedroxyprogesteronr

acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, pentostatin, N~
phosphonoacetyl-L-agpartate (PALA) , plicamycin,
semustine, teniposgide, tegtosterone propionate,
20 thiotepa, trimethylmelamine, uridine, vinorelbin,

epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5-
fluorouarcil, Herceptin, Avastin, Erbitux, Sorafenib,

Gleevec, Iressa, Tarceva, rapamycin, actinomycin D”.

25 In a further aspect of the present invention, the
inventive object was surprisingly achieved by preparing

the pyridopyrazine selected from the group consisting
of:

30 Compound (38) 1-[3-{4-hydroxy-phenyl)-pyrido{2,3-
bipyrazin-6-yl]l-3-methyl-urea

H3C\NJKN N
H H

Compound 3% 1-aliyl-3-[3-(4-phenoxy-phenyl) -
pyvrido[2,3-blpyrazin-6-yl] ~urea



Compound 150 1-ethyl-3-(3-p-tolylamino-pyrido[2,3- blpyrazin-6-y1)-urea oRCH, H3Crti NkNN
5Compound 151 1-ethyl-3-[3-(3-hydroxy-pheny1)- pyrido[2,3-b]pyrazin-6-y1]-urea Compound 152 3-
[6- (3-ethyliureido) -pyrido [2 , 3- b]pyrazin-3-y1]-benggic.acid CNN NN Compound 153
1-[3-(3,4-dimethoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 0 CN)LNNN I H H Compound
154 1-[3-(4-amino-3-methoxy-phenyl)- 15pyrido[2, Mrazin-6-y1]-3-ethyl-urea Compound
1553-[6-(3-ethyl-ureido)-pyrido[2,3-k] razm- -y1]-benzamid o H3CANANIN*-.N it NH, HH
20Compound 156 1-[3-(3-chloro-4- hy"(?o ; i

ethyl-urea

Compound 40 methansulfonic acid ~4-[6-(3-allyli-
ureido) -pyrido{2,3-blpyrazin-3- yl}—
phenyl-ester

Compound 41 4-dimethylaminc-benzoic acid-4-[6-(3-
allyl-ureido)-pyridol2,3-blpyrazin-3-
vi] -phenyl-ester

. ﬁl\gh

10 Compound 42 acetic acid-4-[6-(3-allyl-ureido) -
pyrido{2,3-blpyrazin-3-yl]-phenyl-ester

] e Ay

Compound 43 l-ethyl-3-[3-(4-hydroxy-phenyl) -~
pyrido{2,3-blpyrazin-6-yl]-urea

Saaaacy

Compound 44 1-[3-{4-amnino-phenyl}-pyridol2,3-

15

bipyrazin-6-yl} -3-methyl-thicurea

sy



-105-0r%."-", 0 N OH CI Compound 1571-ethy1-3-(3-m-tolylamino-pyrido-[2,3- b]pyrazin-6-y1)-urea
H,CNNNNNHH 5Compound 158 1-ethyl-3-[3-(4-methoxy-phenylamino)-
pyrido[2,3-b]pyrazin-6-y11-urea H,C NAN NN Compgund 1591-[3-(4-chloro-phenylamino)-pyrido-[2,3-
b]pyrazin-6-y1]-3-ethyl-urea Compound 160 1-ethyl-3-(3-o-tolylamino-pyrido[2,3-10]-

pyrazin-6-y1)-urea %M:ﬁind 4%0TPQHH% phen yvrido[2 blpyrazin-
1611-ethy1-3-[3-(pyridin-3-ylamino)- pyrldo [2 3- b]pyrazm% IFurea 0 .-—N HaC]:Q NNNrNHH

Compound 162 1-ethy1-3-[3-(4-ethyl- piﬁ’ Té&ﬁfﬁ’?)) pyrido[2,3-b]pyrazin-6-y1]-urea

XA
H

Compound 46 l-acetyl-l-ethyl-3-(3-phenyl-pyrido{2,3-
5 blpyrazin-6-yl) ~urea

PARREY

Compound 47 l-allyl-3-[3-(4-fluoro-phenyl) -
pyrido(2,3-blpyrazin-6-yl]l -urea

H2C§/\NJI\N N/ N/
H H
F

16 . Compound 48 1,1-diethyl-3-{3-phenyl-pyridol[2,3-
blpyrazin-6-yl) -urea

SARE"

Compound 49 1-({2-chloro-ethyl)-3-[3-(4-fluoro-
phenyl) -pyrido[2,3-blpyrazin-6-yl] -urea

N e

Compound 50 1l-ethyl-3-[3-{4-methoxy-phenyl) -

15
pyridol[2, 3- b]pyra21n 6-yl] -urea

Compcocund 51 1- (3-phenyl-pyrido[2,3-blpyrazin-6-y1l)-3-
20 propyl-urea



20Compound 163 1-ethyl-3-[3-(3-methoxy-4-methyl- phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- urea -

106 -0 11,CNNHHHs /*? NN N CH, Compound 164 1-ethyl-3-[3-(4-hydroxy-phenylamino)-

pyrido[2,3-b]pyrazin-6-yl1]-urea 5Compound 165;-%to1w-3-[3-(5-methyl-pyridin-2-yl-

amino)-pyrido[2,3-b]pyrazin-6-y1]-urea ,s. H3CNA NINNFCN--' | Compound 166

1-ethyl-3-[3-(1-methyl-1H-pyrazol-3- ylamino)-pyrido[z/,ﬁ%w zin-6-y1]-urea N 10H,CHN NN N-CH3

Compound 1671-ethy1-3-[3-(4-fluoro-phenylamino) pytido[2,3-h]pyrazin-6-yll-urea 0 1N H H
ﬁsé{\/\gj\ﬁ N N/

Compound 52 [3-{3-phenyl-pyridol2,3-bipyrazin-6-yl) -

ureido] ~acetic acid- ethyl ~egter

5 Compound 53 1-{3-chloro-pyridciz,3-blpyrazin-6-vyl) -

O \N\

1
N N N Cl
H

Compound 54 1l-ethyl-3-[3-{4-fluoro-phenyl) -

ethyl-urea

pyrido{2,3-blpyrazin-6-vl] -urea

~HAg,

10
Compound 55 1-[3-(3-chloro-4-£fluoro-phenyl) -
pyridelz,3- b]pyra21n 6-yll-3-ethyl-urea
Compound 586 —[6—(3—ethyi—ureido)—pyrido[z,B—
15 lpyrazin-2-yl] -benzcic acid
Compound 57 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-

blpyrazin-3- yl]~phenyl -acetamide

Seaaacl



Compound 168 1-(4-hydroxy-buty1)-3-[3-(4-hydroxy-3- 15methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-
yl]-urea Compound 169 Phosphoricacid-mono-{4-[6-(3-ethyl-

ureido)-pyrido-[2,3-b]pyrazin-3-y1]-2- 20methoxy-gh%ryl}_ester FischiHNN - 107 - OH Compound
1711-[3-(4-chloro-2-methoxy-pheny1)- pyrido[2 3-b]pyrazin-6- yl] -3- ethyl urea 0-C113 0 H,Cr'N)Lr N il

Cl 5Compound 17 3,5- t yl raz 1) r|d yrazm ethyl-urea
Compound 173 1- eﬁ} %%é[gn(zfr%gtq IC%/yfazz %lﬁdl? ]gyé/gn&) %pyfpayzm ?lﬁea 10
Compound 174 1-[3-(5-cyano-thiop hPZW)ZﬁWcﬁ)‘[Z B bipyra Mjﬁyﬂeﬁethyl -urea

o NNy
Jo o,
N N N
H
F

Compound 5% l-ethyl-3-(3-morpholin-4-yl-pyride(2,3-
5 blpyrazin-6-v1) -urea

Jf\,El

Compound 60 l-ethyl-3-[3-{4-methyl-piperazin-1-y1l)-
pyrido{2,3-blpyrazin-6-yl] -urea

O E\N\
SN
&JNNN/\N

CH,

10 Compound &1 l-ethyl-3-{3-(2-hydroxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl] -urea

Compound 62 l-ethyl-3-[3-{2-methoxy-ethylaminoc) -
pyrido([2,3-blpyrazin-6-yl] ~urea

i ﬁNi
/U\ N N/ N/ N/\/Os
H H

Compound 63 1-[3~ (4-~chloro-3~triflucromethyl-phenyl) -

15
pyrido{2,3- b}pyra21n 6-yl] -3-ethyl-urea

Compound 64 l-ethyl-3-(3-phenoxy-pyridol(2,3-
20 blpyrazin-6-yl) -urea



Compound 175 Sodium2-chloro-4-[6-(3-ethyl-ureido)- 15pyrido[2,3-b]pyrazin-3-y1]-6-methoxy-
phenolate CI Compound 176 1-[3-(4-hydroxy-3-methoxy-pheny1)- pyrido[2,3-b]pyrazin-6-y1]-3-(4-
20morpholin-4-yl-butyl)-urea - 108 - Compound 177, }-[3-(3-chloro-4-methoxy-phenylamino)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 00,CH, N N N NCI HH Compound 178

1-ethyl-3-[3-(naphthalen-2-ylamino)- 5pyrido[2, Béa]p I-ur Compound 179
1-ethyl-3-(3-(quinolin-3-ylamino)- pyrido[2,3-b]pyfazinl-6- -;Lea»pound 180
1-[3-(3,5-dimethoxy-phenylamino)- pyrldmp/f:’\ zimt6-yi]-3&thyt-urea 0.cH, H 3H H CH,
Compound 181 1-ethyl-3-(3-(pyrazin-2-ylamino)- 1 pyrido[2,3-b]pyrazin-6-y1]-urea 1 H3ni ENIN NNW

Compound 182 1-ethylh33x3-18ePropexy-phenylaping) Pyadel2:3-Rlpyrazin-6-y1]-urea H,C.-.--. 111N
pyridei2,3-bipyrazin-6-yl]l-3-ethyl-urea

O \N\

PPN
NNNN’W
H H

5 Compound 66 l-ethyl-3-{3-[(pyridin-4-ylmethyl) -
amino] ~pyrido[2, 3-blpyrazin-6-yl}-urea

I\Lln

Compound 67 l-ethyl-3-[3-{4-fluoro-benzyloxy)-
pyrido{2,3-bipyrazin-6-vyl] ~urea

N\
iﬁ/@rﬁlo’\@\
.

Compound 68 l-ethyl-3-(3-pyridin-4-yl-pyridof2,3-

10

blpyrazin-6-yl) -urea

_‘ Ay

Compound 69 l-ethyl-3-{[3- (pyridin-3-yloxy)-
15 pyrido[2,3-blpyrazin-6-yll-urea

IIIJO

Compound 70 1—ethy1—3—[3-(tetrahydro~furan—2—
yvimethoxy) -pyrido[2,3-blpyrazin-6-yl] -

urea
. I
/U\N N N O/IO)
A

20



0 CH, 20Compound 183 1-ethy1-3-[3-(4-hydroxy-3-methoxy- phenyl)-pyrido[2,3-b]pyrazin-6-yl1]-urea
p-toluenesulfonate - 109 - Compound 184 1-[3-(2-chloro-pyridin-4-ylamino)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 50 N N Cl Ggmpound 185
1-[3-(3,5-dichloro-4-hydroxyphenylamino)-pyrido[2,3-b]pyrazin-6-y1]- 3-ethyl-urea CI 10Compound

186 113-(3,5-dichlqig ey henyd pYadgi.3 blavadinboll-Jretyuieas, 0 Compound
1871-[3-(3,4-dimethoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea C, I5H Compound 188
1-ethy1-3-[3-(3-nydroxy-4-methylph&{aimbs-pyiHo Y S By Pafin bty |- Gfda

Hac’\N’[LN N7 N/I\@
HoH
N/\[
L_o

Compound 72 l-ethyl-3-{(3-hydroxy-pyrido{2,3-
5 blpyrazin-&6-yl) ~urea

L O
P
HBCAQJLE N” N on

Compound 73 l-ethyl-2-{3-{3-methoxy-phenylsulfanyl) -
pyrido[2,3-blpyrazin-6-yl] -urea

20O
H3C/\N/LLN NN s 0
HoH &,

10 Compound 74 i-ethyl-3-(3-gquinolin-3-yl-pyridel2,3-
blpyrazin-6-yl) -urea

HBCANJ\N N7 NN
H H Lo
N

Compound 75 1-(3-kenzolblthiophen-3-yl-pyridol[2,3-
blpyrazin~6-yl) -3-ethyl-urea

HSC/\NJLN NT N
H H \S

Compound 76 l-ethyl-3-[3-(pyridin-2-ylsulfanyl)~

15
pyridofz,3-blpyrazin-6-yl] -urea
HBCAN/LLN NN s N
H H .

Compound 77 1-[3-{4-dimethylamino-phenyl) -pyrido([2, 3~
20 blpyrazin-6-yl] -3-ethyl-urea



0 H3CNINNNNOH - 110 - Compound 1893-[6-(3-ethyl-ureido)-pyrido[2,3-b]-

pyrazin-3-ylamino]-5-trifluoromethylbenzoic acid 5Compound 1901-ethy1-3-[3-(6-methoxy-pyridin-3-

ylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea 0 "NNI!N/ Ng¥N_ Compound 191

1-[3-(3,5-dimethyl-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea CH, HCNNNNN

Compound 192 1-[3-(4-cyano-phenylamino)-p ridﬁb yrazin-6-y1]-3-ethyl-urea Compound 193
do

1-ethy1-3-[3-(4-hydroxy-3-methoxy- 15pkp\ny -py.
(Z)-but-2-enedicarboxylic acid-salt 0 Of N

,3-blpyrazin-6-y1]-urea
N

Compound 78 N—{é—[6—(3~ethyl—ureido)—pyrido{Z,B—

5
Compound
Compcound

10
' Compound
i5 Compound
Compound

bipyrazin-3-yl] -phenyl}-

methanesulfonamide

O = N\
LM /li
N N N
H
PI\iH
o™X

3

79 -ethyl-3-[3-{lH-pyrazol-4-yl}-pyride{2, 3-
bipvrazin-5-yl] -urea
80 1-(3-benzylsulfanyl-pyridoi2,3-blpyrazin-
6-yl}-3-ethyl-urea
PPN
N° N N 'S
; O
81 l-ethyl-3-[3-(4-methyl-[1,4]diazepan-1-
v1)l-pyrideo[2,3-blpyrazin-6-yl]-urea
Hlm%
82 1—[3—(4—amino—phenyl)—pyrido{2,3—
pyrazin-6-yl] -3- ethyl urea
83 1-{3-amino-pyrideo[2,3-blpyrazin-6-yl)-3-

ethyl-urea



Compound 1941-ethy1-3-[3-(4-hydroxy-3-methoxyphenyl)-pyrido[2,3-b]pyrazin-6-y11-urea
20hydrochloride Compound 1951-ethy1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea Compound
1961-(3-chloro-pyrido[2,3-b]pyrazin-6-y1)- 3-cyclohexyl-urea a 0 AN N Nr'N CI H H Compound
1971-ethy1-3-[3-(4-hydroxy-3-methoxyphenylamino)-pyrido[2,3-b]pyrazin-6-y1]- 10urea Compound
198 1-ethy1-3-[3-(4-hydroxy-3,5-dimethylpheny1)-pyrid -Blpyrazin-6-y1Furea 15Compound 199
3-ethyl-1-phenethyl-1-(3-phenyl- pyrido[2,3-_glpyr zin{6-yJ)-urga Compound 200
1-ally1-3-{3-[4-(tetrahydro-pyran-2- yloxy)-Bfeny|-piiridéf2, 3%]pY¥azin-6- 20y1}-thiourea - 112 -
Compound 201 3-ethyl-1-[3-(4-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-1-propyl-urea c? CH, CH,
SCompound 202 3-gthyhdo3phenyt-pyrdo2.3r Hlpyazin6-yi)-B1(@spinerdinel-ylethyheyea

hydrochloride
N
O = 2
3 CT )
N N° N
H
Compound 85 l-ethyl-3-(3-imidazol-1-yl-pyridol2,3-
5 bipyrazin-6-yl) ~uresa
PP
)LN N” N7 N7
H E/
Compound 86 1l-ethyl-3-{3-(4-flucro-2-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] ~urea
10 Compound 87 1-(3-cyclopentyloxy-pyrido([2,3-blpyrazin-

6-yl)-3-ethyl-urea
) \N\
d XL D
N N W O
H

o Compound 88 l-ethyl-3-[3-(4-hydroxy-piperidin-1-y1)-
' pyrido{2,3-blpyrazin-6-yil -urea

PO
’U\N NT N I\Q\
H
OH
Compound 89 (3-phenyl- pyridoiz 3-blpyrazin-6-yl) -urea

Compound 90 l-ethyl-3- (3-pyrimidin-5-yl-pyrido(2,3-

15

blpyrazin-é-yl) -~urea



Compound 203N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-b]- 10pyrazin-3-y17-phenyll-2-phenyl-acetamide
Compound 204 1-(4-hydroxy-buty1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea hydrochloride 15
Compound 205 Aceticacid-4-[3-(3-phenyl-pyrido[213; p]pyrazin-6-y1)-ureido)-butyl ester - 113 -
Compound 206 1-(4-amino-buty1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea Compound 207
1-(5-hydroxy-penty1)-3-(3-phenyl5pyrido[2,3-b]pytazin- Myrea Compound 208
3-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin- S)Ll]ﬁ d%p amide O H,C,-\NHH 10Compound
209 1-ethy1-3-[3-(2-methoxy-5-methyl- phehy1)py#d do[¥, 3-B{pyrazinte-y1]-urea O'CF-13 N N CH3
Compound 210 1-ethyl-3-(3-p-tolyl-pyrido[2,3-b] pyrazin-6-y1)-ur a,)

Compound 91 l-ethyl-3-(3-pyridin-3-yl-pyrido([2,3-
blpyrazin-6-yl) -urea

Jo U
ﬁ N N
=

5 Compound 92 1~a11y1—3—(3-pheny1dpyrido[2,3wb]pyrazin—

6-yl) ~urea

N W =

Compeound 93 i-ethyl-3-(3-piperazin-l-yl-pyridoiz,3-
blpyrazin-6-yl) -urea

O = N\
J\QJL/N:[N/]\N/\
1o L_NH

Compound 94 1-[3-(3-chloro-pyridin-4-ylmethyl) -
pyrido{2,3-blpyrazin-6-yll-3-ethyl-urea

BoqP:

"
o~ HECANAN NN =
! H H |
-

Compound 95 l-ethyl-3-{3-(é-methoxy-pyridin-3-yl) -
15 pyrido[2,3-blpyrazin-6-yl] -urea

Z0
CH,

Compound 396 1-{3-(3,5-dimethyl-isoxazol-4-yl)-
pyridol[2,3-bipyrazin-6-yl] -3-ethyl-urea

AL



15 Compound 211 1-ethyl-3-[3-(methyl-p-tolyl-amino)- pyrido[2,3-b]pyrazin-6-y1]-urea O\ * NNN NN
HH Compound 212 1-ethyl-3-[3-(2-p-tolyl-ethylamino)- 20pyrido[2,3-b]pyrazin-6-y1]-urea - 114
- Compound 213 1-ethyl-3-[3-(4-methyl-benzylamina)s pyrido[2,3-b]pyrazin-6-y1]-urea

Compound 214 1-ethy1-3-[3-(3-fluoro-4-methyl-phenyl5amino)-pyrido[2,3-b]pyrazin-6-yll-urea
Compound 2151 {33 dsgimelhyphenyaminoy-Ryidol2 & pyazinhytha:efyueg,OLL N N N
CH, 10Compound 216 I-ethyl-3-[3-(4- |sopropyl phen?/ amino)- r[LJyrIdOEZ 3 blpeyrazm 6-y1]-urea CH,
CH, HO NiN N N Compound 217 PYrideol2,3-blpyrazi

1-(4-morpholin-4-yl-buty1)-3-(3-phenylpyrido[2,3:b]p

-yl)-urea

Compound 98 l-~ethyl-3-(2-furan-2-yl-pyrido(2,3-

5 blipyrazin-6-vl) -urea
Compound 99 l-ethyl-3-[3-(2-methoxy-pyridin-3-yl)-

pyridoi2,3-blpyrazin-6- yl] -urea

wee

=7

10 Compound 100 1-([3-{(2,4-dimethoxy-phenyl)-pyrido[2,3-
blpyrazin-6-yll -3-ethyl-urea

o AN o-CHs
.
i}i N N
" 0
CH,

Compound 101 1l-ethyl-3-03-(1H-pyrrol-2-yl)-
pyridol[2,3-bipyrazin-6-yll-urea

R

Compound 102 l-ethyl-3-[3-{6-moxrpholin-4-yl-pyridin-

15

3-yl) -pyridoi2,3-blpyrazin-6-yli-urea

RAREA<N



Compound 218 N- {4- [3- (3-phenyl-pyrido [2, 3-b] pyrazin6-y1)-ureido]-butyll-acetamide 0 NNA,N N
OH H Compound 2191-[3-(3-amino-4-methyl-phenyl)- 20pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea NH2
CH, - 115 - Compound 2201-[3-(3-acetyl1-2-fluoro- pr%ényl) pyrido[2,3-b]pyrazin-6-y11-3-ethyl-urea
Compound 2211-ethy1-3-[3-(4-methoxy-3-methyl- 5phényl)-pyrido[2,3-b]pyrazin-6-y1]-urea N N CH,
Compound 2221-[3é6 ethoxy:- p{rldln -3- % 1)- pyrldo£2 3- b]pf/razm -6- yl] -3-ethyl-urea CE 3-

ompound enzyi Nnenyl-pyrido

blpyrazin-6-yl) -urea

,\JLII?\@

Compound 104 1-[3-{2-amino-phenyl)-pyridol2,3-

5 blpyrazin-6-yi] -3- ethyl urea
Compound 105 l-ethyl-3-[3-(4-hydroxymethyl-phenyl) -

pyridelz,3-blpyrazin-6-yll -urea

10 Compound 106 —[3—(3—amino—phenyl)—pyrido[2,3—
pyrazin-6-yll -3-ethyl-urea

stssaca

Compound 107 1-[3-{4-acetyl-phenyi)}-pyrido(2,3-
blpyrazin-6-yl] -3-ethyl-urea

2 X
/U\N NN
H CH
)

Compound 108 1-{3-(2,3-dihydro-benzofuran-5-vyl) -

15

pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

~Ae ey



10Compound 223 1-ethyl-3-[3-(2-fluoro-4-methyl-phenyl)- pyrido[2,3-b]pyrazin-6-yll-urea CH3
Compound 224 1-ethy1-3-[3-(3-fluoro-4-methoxyphenyl)-pyrido[2,3-b]pyrazin-6-y11-urea ol K N N N
15cH3 Compound 2251-ethy1-3-[3-(2-fluoro-3-methox phenyl) pyrido[2,3-b]pyrazin-6-y1]-urea
H3c----NN-1)-"N - 116 - Compound 227 1-[3-(3,5- difilioro-2- -methoxy-pheny1l)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 9 5Compound 228 1-ethyl-3-[3-(4-trifluoromethyl-pheny1)-

pyrido[2,3-b]pyrazinS& PR d 8, é NN NF\?C%%WQ?L éxthk}?-‘?:@(?&eéﬁjt Himethoxy-pheny1)-
pyrido[2,3-b]pyrazin-6-y17-urea N N NoM@iCGH[20€8H; Gompound-6-y1] -3-ethyl-urea
2301-[3-(3-chloro-4- methoxy phenyl)- pyrido[2,3- b]pyr zm-,@ y1]-3-ethyl-urea

3/\)]\ NG F
d
Compound 110 1-{(2,3-dihydroxy-propyl)-3-{3-phenyl-
5 pyrido{2,3- b]pyra21n 6-yl) -urea
Compound 111 l-ethyl-3-[3-(3-formyl-4-methoxy-

phenyl) - yrldo[z 3-blpyrazin-6-yl] -urea

ie Compound 112 l-ethyl-3-[3-(4-methanesulfonyl-phenyl) -
pyridol2,3-blpyrazin-6-yl]-urea

ca : j\Q -0
I“CH3

Compound 113 N-{4-{6-{3-ethyl-ureido)-pyrido{2,3-

blpyrazin-3-yl] -phenyl}-succinamnic acid

XA “J\CL )
H
N
H o
OH

15

Compound 114 1-ethyl-3-(3-pyridin-4-yl-pyride{2,3-
bipyrazin-s-yl)-urea methane sulfonic

acid salt (free base)



CH, Compound 231 1-ethy1-3-[3-(3-fluoro-4-hydroxy- 15phenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea
Compound 2321-ethy1-3-[3-(6-fluoro-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea - 117 - Compound
233 1-[3-(2,4-dimethyl-thiazol-5-y1)-pyrido[2,3-b]pyraﬁn-@-yl]-?a-ethyl-urea Compound 234
1-ethyl-3-[3-(2-methoxy-phenyl)- 5pyrido[2,3-b]pyrazin-6-y1]-urea Compound 235
1-[3-(2-chloro-pyridin-4-y1)-pyrido[2,3- b]pyrazig-G-m ea o N it.] CI HN 10Compound 236
1-[3-(5-acetyl-thiophen-2-y1)- pyrido[2,3-b]pyraiin-6-y1]-3-ethyl-irea R Compound _
2371-[3-(5-chloro-thiophen-2-y1)- pyridol2;3y azin= 5 Compound 238
1-ethyl-3-[3-(3-methoxy-pheny1l)- pyr|d0[2 3%]pyr52|n 6-y1]-urea

Compound 115 1-{3-(2,6-dimethoxy-pyridin-3-y1}-
pyridol2,3-blpyrazin-6~yl] -3-ethyl-urea

O | = N\
HSCAN)'\N NSNS, OCHs
H H
NN
0O
H,C
5 Compound 116 1-[3-(2,6-dimethoxy-pyrimidin-4-yi) -

pyridol2,3-blpyrazin-6-yi] -3-ethyl-urea

A G

=N

0
H,C

Compound 117 1-[3-{2,4-Dioxo-1,2,3,4-tetrahydro-

pyrimiﬁin—S—yl)—pyrido[Z 3-blpyrazin-6-
10 -3-ethyl-urea

Compound 118 i—ethy1—3—[3—{1H—indolw5*yl)wpyrido[Z,B—
blpyrazin-6-yl] -ures

O\N\
B

H,C7 N7 N7 TNT N

NH

——

15 Compound 119 1- (3-chloro-pyrido[2,3-blpyrazin-6-yl)-
3-ethyl-thiourea



Compound 2391-[3-(3-bromo-5-methoxy-pheny1)- 20pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea - 118 -
Compound 2401-[3-(benzothiazol-6-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea NN NN H
Compound 241 1-ethyl-3-[3-(4-methy1-3- 5tr|fluoroor§1 thyl-phenylamino)-
pyrido[2,3-b]pyrazin-6-yl1]-urea Compound 2421-[3-(3- cyano -4- methyl phenylamino)-

pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea oRCH3 H3C-11N
1-ethyl-3-[3-(4-phenoxy-phenylamino)- pyr|d0[2 3-b yr 1z|n- - 1
r|

Compound 244 1-[3-(4-chloro-3-methyl-phéhng anﬁ
H3CNANNNAN .? CH3 H

Compound 120 l-ethyl-3-{3-[4-

ompound 243
-nrea 0 0 H3CNJ[11,N--
2,8tb]pyrazin-6-y1]-3-ethyl-urea Oa CI

(2-methoxy-ethoxy) -

phenyl] -pyrido[2,3-blpyrazin-6-yl}-urea

0 =z N\
N N N
H o
o

5 Compound 121 acrylic acid-4-

[6-{3-ethyl-ureido) -

pyride{2,3-b] -pyrazin-3-yl] ~-phenyl-

ester

/LLN NZ N7 0

Compound 122 1—[3—(4—cyanoMphenyl)wpyrido[2,3~

10 blpyrazin-6-yl] -3-ethyl-urea

II

Compound 123 1-(3-benzol(l,2,5]loxadiazol-4-yl-

pyrido[2,3-bipyrazin-6-yl)-3-ethyl-urea

i

15 Compound 124 l-ethyl-3-[3-(4

N-..
v

/

-hydroxy-3-methoxy-

phenyl) -pyrido[2,3-b]lpyrazin-6-yl]-urea

A

Compound 125 1-[3-{2,6-dimethoxy-phenyl)-pyrido[2,3-

bipyrazin-6-yl] -3-ethyl-urea



Compound 245 1-[3-(2-chloro-4-methyl-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea oCH3
H,C'H H HCI 20Compound 246 1-ethy1-3-[3-(3-trifluoroomethyl-
phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- urea - 119s4Lampound 247
1-[3-(2-chloro-4-trifluoromethoxy-phenylamino)-pyrido[2,3-b]pyrazin-6-yll-3-ethyl-urea 5Compound

Compound 2491-ethy1-3-[3-(4- methylsulfa

248 1-[3-(4-chloro-2-methoxy-5-methyl- phenyla ino)- r| 8[2,3-hlpytazin-6-y1]- 3-ethyl-urea CH,
10pyrido[Z,3-b]pyrazin-6-y1]-urea " Nr'N CH,
raﬂn

Compound 250 3-[6-(3-ethyl-ureido)- pyrid@

15Compound 251N-(4-[3-(3-phenyl-

H NN

10

15

pyrido[2

Compound 1286 1—{3—

Compound

Compound

Compound

Compound

Compound

Ny1]-Benzenesulfonamide o A | rilr'N-P-'
]pyrazm 6-y1)ureitfo]-butyl}-methanesulfonamide O
CH,

(3~acetyl-phenyl) ~-pyrido(2, 3~

lpyrazin-6-y1l] -3-ethyl-urea

aiate]

127 1~ethyl-3~[3-(3~mocrpholin-4-yi-phenyl) -
pyrido(2,3-blpyrazin-6-yl] ~urea

128

129 3-{4-[6-

1-[3-

0 s o

(f-amino-pyridin-3-yi)-pyridoi2, 3-

blpyrazin-6-vyl1] -3-ethyl-urea

gy,

{3-ethyl-ureido) -pyrido{2,3-bj-

pyrazin-3-yl] -phenoxy}~propionic acid

A g,

130 l-isopropyl-3-(3-phenyl-pyrido(2,3-

blpyrazin-6-yl) ~urea

S

131 l-cyclopentyl-3-{3-phenyl-pyridoiz,3-

blpyrazin-6-yl} -urea



HHO Compound 252 1-(3-(benzo[1,3]dioxol1-5-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0>
N N N H H Compound 253 3-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-ylaminoi-benzoic acid - 120 -
Compound 2542-chloro-4-[6-(3-ethyl-ureido)- pyrido{?d -b]pyrazin-3-ylamino]-benzoic ac:ld NNNN HH
Compound 2551-ethy1-3-[3-(3-methoxy-5- trifluoromethyl-phenylaminc)-pyrido[2,3-

blpyrazin-6-y1]-urea HH 10Compound 256 -ethyl& [3-(pyrimidin-2-ylamino)-
pyrido[2,3-b]pyrazin-6-y1]-urea 0 H H Co @ ?E?G 6-(3-ell yl-ureido)-pyrido[2,3-

b]pyrazin-3-ylamino]-naphthalenel5carboxyfic Nig

Compound 132 l-pentyl-3-{3-phenyl-pyrido(2,3-
blpyrazin-6-yl) -urea

5 Compound 132 N-{4-{6-(3-ethyl-ureido)-pyridol2,3-
blpyrazin-3-yl] -phenyl}-acrylamid

N

Compound 134 1-tert-butyl-3-(3-phenyl-pyridol2,3-
b}pyrazln 6-yvl1l) -urea

Sasea

10
Compound 135 1-(2-hydroxy-ethyl)-3-{3-phenyl-
pyrideo{2,3-blpyrazin-6-yl) -urea
(" H J:m]:
| RAREEa
Compound 136 l-cyclobutyl-3-(3-phenyl-pyridol[2,3-
15 blpyrazin-6-vyl) -urea

Rasaae

Compound 137 1-allyl-3-i{3-{(4-nitroc-phenyl) -
pyrido[2,3-blpyrazin-7-vyl}i-thiourea



Compound 2581-ethyl-3-[3-(4-hydroxy-chinolin-2- ylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea - 121 -
Compound 259 1- ethy1-3 - [3- (quinolin-6-ylamino) - pyrido [2, 3 -b] pyraz in-6 -yl] -urea 5Compound
260 1 - ethy1-3 - [3- (3, 4, 5 - trimethoxy- phenyl @mira)cy -pyrido [2, 3 -b] pyraz in- 6 -yl] - urea H
Compound 261 1 - ethy1-3 - [3- (1H- indol -6 -ylamino) - 10pyrido [2 , 3 -b] pyrazin-6-yl] -urea NNNN
H Compound 262 1 - ethyl -3 - [3- ( 3 - 0x0-3y 4 4dihydro-2Hbenzo [1,4] oxazin-7-ylamino) -pyrido [2 ,

3 - pyrazin-6-yl] -urea  H Compound agy’t\/@t}gf— inoxalin-6-ylamino) - pyrido [2 , 3 -b]
pyrazin-6-yl] -urea H Compound 264 1- ethyd-3- - methoxy- 20phenylamino) -pyrido
[2, 3 -b] pyrazin-6-yll - urea

Compound 138 l-ethyl-1-{ethylcarbamoyl)-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl) ~urea

Aiﬁlﬂj

3

5 Compound 139 [3-(4-hydroxy-phenyl)-pyrido[2,3-
blpyrazin-6-yl] ~carbamic acid-allyl-
ester

ﬁ

Compound 140 (3-phenyl-pyridel[2,3-blpyrazin-6-yl)-
10 carbamic acid-ethyl-ester

0 = N\

Jk | = l@
N° N N
H

Compound 141 1-ethyl-3-{3-(4-phenyl-piperazin-1-yl) -
pyrido[2,3-blpyrazin-6-yi] -urea

PP
A N
H I\/N\©
15 Compound 142 1-(2,2-dimethyl-[1,3]dioxolan-4-

yvimethyl) -3- (3-phenyl-pyridoiz, 3-
blpyrazin-6-yl) -urea

e O
CH,



- 122 - Compound 265 1-ethyl-3-[3-(4-isopropoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea
5Compound 266 1-[3-(dibenzofuran-2-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound
2671-(6-dimethylamino-hexyl)-3-[3-(4- hydroxy-3-m t§ xy-pheny1)-pyrido[2,3- 10b]pyrazin-6-y1]-urea
1 1 NN Compound 268 1-(4-dimethylamino- butyl) 3%[ %4 hydroxy-3-methoxy-phenyl)-pyrido[2,3-

b]pyrazin-6-y1]-urea 15 Compaound 269 12[ y-3-methoxy-phenyl)-

pyrido[2,3-b]pyrazin- é’%?‘é% hiotpholt-24F- pé gelﬁé’& QBYl’Jﬁg Zgrénﬁllepéfr%d“e? but also in
the form of a potable solution. For oraf agiinistration, the new compounds according to the invention,
as defined hereinbefore, can be combined ng]l hysig g| IIy compatible 5 adjuvants and
excipients usually used, such as gum Arabc miﬁ S gar suc as, for example, mannite, methyl
cellulose, lactose, gelatine, surfacta agrReEsin Cledex agueous or non-aqueous
excipients, diluents, dispersants, 10 Isifiers, Iubncants preservatl es-and flavourings (e.g. ether
oils). The compounds according to the invention can also be dispersed in a microparticle, e.qg.
nanoparticle compostiepokadNonzaral adminiskayan gar baeffected; fgy@@mﬁiegbx/m;ravenous
subcutaneougs or intramuscular |nJect|on of gterl 3 gqueous or oily solutions, suspensions or emulsions,
by means of implants or by omtments creams or supp05|tor|es Optionally, administration can be

Kl

Compound 145 l-ethyl-3~-[3-{2-methoxy-pyridin-3-y1l) -

pyride[2,3-blpyrazin-6-yl] -thicurea
3 \.N\
A
NN N
H

10 Compound 146 1- (4-hydroxy-butyl)-3-(3-phenyl-

P

pyrido{2,3-blpyrazin-6-yl) -urea

o R

Compound 147 1-{3-hydroxy-propyl)-3-(3-phenyl-
pyrido([2,3-blpyrazin-6-vyl) -urea

T

Compound 148 1-ethyl-3-{3-[4-(3-morpholin-4-~yl-
propoxy) ~-phenyl]} -pyrideo [2,3-bipyrazin~

6-yl}-urea

i¥ee L@@/\/\m

20 Compound 149 1l-ethyl-3-[3-(4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-thiourea



20 effected as a retard form. Implants can contain inert materials, e.g. biologically degradable
polymers Or synthetic silicones such as, for example, silicone rubber. Intravaginal administration can
be effected by means of vaginal rings, for example. Intrauterine 25 administration can take place, for
example, by means of diaphragms or other suitable mtrauterine devices. In addition, transdermal
administration can be provided, in particular by mean ormulation suitable for this purpose and/or
suitable means such as plasters, 30 for example fAs : been explained, the new compounds
according to the invention can also be combinel with flrtHér p aceutically active substances. .
Within the 35 framework of a combination therapy, the individual acive constituents cam be
administered simultaneously or separatel either the ame ath 24 oral) or by
separate pathways %e g or:gilL and aBs w%e or?ﬁTé 3 be Sirgser'ﬁ O ac |n|s%ere in the same or
different quantities in a unit dose. A c&laiti vosage @eg’ He“@ﬁﬁa@e applled insofar as this seems 5
appropriate. In this way, a plurality of the new compouqds.acco iQ the invention can be combined
with one another. The dosage can vary acco;\dlrmt ty,Be 0 |nd|cat|o'n the severity of the
disease, the type of administration, the ad&’ seék, Body wéighliand sensitivity of the subject to be
treated over a wide range. It is within the capabilities of a person skilled in the art to determine a
"pharmacoldyically £5eHeetive ddantitye bhife comBined phefmatgutiia? edmbosition. The
administration can be made in a singie,/gase-qrg phlality:0f separmte tpses: 4 suitable unit dose is
0.001 mg to 100 mg of the 20 active substance, i.e. at leas{ one compound according to the invention
and optionally a further pharmaceutically active sifbstande, Eer kg bcg)de weight of a patient. 25

Inafurtheraspectofthepresentinvention, aceogdir inglyp aNnae compositionscomprisinga
ipharmacologicallyactivequantityofatleastone compoundselectedffomthe groupconsisting of:

"compound38,39,40,41,42, 43,
Compound 152 3-[6-(3-ethyl-ureido) -pyrido[2,3-

blpyrazin-3-v1l]l -benzoic acid

JLN N N;LI::TJLOH
H

Compound 153 1-103-(3,4-dimethoxy-phenyl)-pyrido(2, 3~

1¢

blpyrazin-6-yl}-3-ethyl-urea
N
O S 3
P
HECANJLNQNL@O‘CH:‘
H H
?
CH

[ Compound 154 i~ {3~ (4d~amino-3-methoxy-phenyl) -
15 pyrido[2,3-blpyrazin-6-yl]-3~ethyl-urea

Mo

Compound 155 3-[é- (3-ethyl-ureido) -pyrido[2,3-bl-
pyrazin-3-yl] -benzamid

Saseavas

20 Compound 156 1-[3~-(3-chloro-4-hydroxy-5-methoxy-
phenyl) ~pyride(2,3-blpyrazin-6-yl]~
ethyl-~urea



44,45,46,47, 48, 30 49,50,51,52, 53, 54,55,56, 57, 58,59,60,61, 62, 63,64,65,66, 67, 68,69,70, 71,
72,73,74,75, 76, 77,78,79,80, 81, 82,83,84, 85, 86,87,88,89, 90, 91,92,93,94, 95, 96,97,98, 99,

100,101,102, _ 105 -

0 Sy Ns CH
A &
[ S
HCTTNT NN N
H H
OH
cl

Compound 157 1-ethyl-3-(3-m-tolylamino-pyrido-[2,3~
blpyrazin-6-vyvl) -urea

PeeNS!
rgc’“\ﬁ’ﬂ\ﬁ NZ N N CH,

5 Compound 158 1-ethyl-3-[3-{4-methoxy-phenylamino} -
pyrido{2,3-blpyrazin-6-yl] -urea

CH,
1
Hsc’A\N’H\N N NT N

HoH H

Compound 159 1- [3- {(4-chloro-phenylamino) -pyrido-[2,3-
bipyrazin-6-yll-3-ethyl-urea

g X
%U“WLN NZ NN
H H H

10
Compound 160 l-ethyl-3-(3-o-tolylamino-pyrido(2,3-b]-
pyrazin-6-yl) -urea
N
HBC’A\N'H\N N” h;l\N’I:;:}
H H A on,
- Compound 161 1-ethyl-3-{3-(pyridin-3-ylamino)-pyrido-
15 [2,3-b]lpyrazin-6-yl] -urea
N
mc/\N)LN N” NJ\N SN
H o H H
Compound 162 l-ethyl-3-[3-(4-ethyl-phenylamino) -
pyrido(2,3-blpyrazin-6-yl] ~urea
N
mﬁ“MkN i ;lw
H H H
20 Compound 163 l-ethyl-3-[3-(3-methoxy-4-methyl-

phenylamino} -pyrido(2,3-blpyrazin-6-vy1j-
urea



103, 104,105,106, 107, 108,109, 110, 111,112,113, 114, 35 115,116,117, 118, 119,120, 121,
122,123,124, 125, 126,127,128, 129, 130,131, 132, 133,134,135, 136, 138,139,140, 141, 142,143

144, 145,146,147, 148, ~ 106 -

L O
o
Hp/\N)LN NN N o
H o H H &,

Compound 164 1l-ethyl~-3-[3- (4-hydroxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yl] -urea

O O
-
WU«WKN NN N
H H

5 Compound 165 l-ethyl-3-[3-(5-methyl-pyridin-2-yl-
amino) -pyride (2, 3-blpyrazin-6~yl] -urea

YoaVan
md“gkﬁ {'M'g\N

Compound 166 l-ethyl~-3-[3-(l-methyl-1H-pyrazcl-3-
yvlamino) -pyrido[2,3-b]lpyrazin-6-yl] -urea

N~CH

-

HSC/\NJ"\N N/ N/ N N 3
H H H

Compound 167 1-ethyl-3-[3-(4~flucro-phenylamino) -

10

pyrido[2,3-blpyrazin-6-yl] -urea
N F
L OO O
Hﬁ/\N)LN N NJ\N
H H H

Compound 168 1- (4-hydroxy-butyl) -3-[3-(4-hydroxy-3-
15 methoxy-phenyl) -pyrido{2,3-b]lpyrazin-6-

v1l]l-urea

IS OSUY

HO\/\V/\ﬁ H N/ N/ i\ 6]
o

H

0

Compound 169 Phosphoric acid-mono-{4-[6-(3-ethyl-
ureido) -pyrido-{2,3-blpyrazin-3-yl]-2-
20 methoxy-phenyl }ester

e
He N7 NN N O~ch,
H H
@ oH
o*Fou

Compound 170 1-[3-{2-chlcocro-4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yli-3-ethyl-urea



- 125 - 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, 170, 171, 172,

- 107 -

Compound 171 1-{3-{4-chlorc-2-methoxy-phenyl) -
pyridol(2,3-blpyrazin-6-yl]-3-ethyl-urea

o l\ Ny oS
Hp/\N)LN N &l\[ij\
H H :
cl
5 Compound 172 1-{3~(3,5-dimethyl-1H-pyrazol-4-yl} -

pyrido[2,3-klpyrazin-6-yl]-3-ethyl-urea

O s cH
. JL | T ?
H,C N N N N N
< H H \tf
HC H

Compound 173 1-ethyl-3-[3-{l-methyl-i1H-pyrazol-4-yl)~
pyrido(2,3-blpyrazin-6-yl] -urea

J M
N
CH,

Compound 174 1-[3- (5-cyano~thiophen-2-yl) -pyrido[2,3-

10

blpyrazin-6-yll -3-ethyl-urea

O\N\.

A M A A s N
N™ N7 TN 74
H W

Compound 175 Sodium 2-chloro-4-[6-(3-ethyl-ureido) -
15 pyridol2,3-blpyrazin-3-vyl] -6-methoxy-
phenclate

N
e} t = ~
J’I\ TN O
N N N CH
H
o"
&

Compound 176 1-[3-{4-hydroxy-3-methoxy-phenyl} -
pyrido(2,3-blpyrazin-6-yl]l-3-(4-
20 morpholin-4-yl-butyl) -urea

C])\,N\/\/\N Jf\/[ L@OH3



173,174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192,
193, 194, 195, 196, 5 197, 198, 199,

- 108 -

Compound 177 1-[3-(3-chloro-4-methoxy-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

. N N
o L
b
He” TN NN N NS cl
H o H H

Compound 178 l-ethyl-3-[3- (naphthalen-2-ylamino) -
5 pyrido[2,3-blpyrazin-6-yll -urea

WC/\NJkN NN N
WM H

Compound 179 1-ethyl-3-{3-(guinolin-3-ylamino) -
pyridol2,3-blpyrazin-6-yl]-urea

Hac’"‘N’u‘N N NN
HoOH H
10

Compound 180 1-[3-(3,5-dimethoxy-phenylamino) -
pyridol2,3-blpyrazin-6-yli-3~ethyl-urea

o M

. O Q
Hac/\g/[l\ﬁ N/ N/ ﬁ C.)
CH,

Compound 181 1-ethyl-3-([3-(pyrazin-2-ylamino} -
15 pyrido [2,3-blpyrazin-6-yl] -urea

2 L)
%K“MKN 8NN
H o H H

Compound 182 l-ethyl-3- [3-(3-isopropoxy-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

0 SeNs CH,
PP PP L
HC™ "N™ N7 ONT NN 0" "CH,

20 Compound 183 1-ethyl-3-I3-(4-hydroxy-3-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl] -urea

p-toluenesulfonate



200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219,
220, 221, 222, 223, 224, 225, 226,

- 109 -
N
o} I ~— ~3
= — o
He” N N N eH,
H H
o
HQC\Q
0
e
-

Compound 184 1-[3-{2-chloro-pyridin-4-ylamino) -
pyrido[2,3-blpyrazin-6-yi]-3-ethyl-urea

PeOUe!
|
JJ\N N/ N/ N = Cl
H 5]

Compound 185 1~ [3-(3,5-dichloro-4-hydroxy-
phenylamino) -pyrido[2,3-blpyrazin-6-y1] -
3-ethyl-urea

C1
o X N\ O
T
N N N N Cl
H %

10 Compound 186 1-[3-(3,5-dichloro-4-hydroxy-phenyl) -
pyridof2,3-blpyrazin-6-yl]l-3-ethyl-urea

Compound 187 1-1{3-(3,4-dimethoxy-phenylamino) -
' pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

N N
A A7
CH,

Compound 188 l-ethyl-3-[3-{3-hydroxy-4-methyl-

15

phenylamino) -pyrido{2,3-blpyrazin-6~vyl] -

e,
N° N 'N° N OH
H H

urea



227,228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246,
247, 248, 249, 250, 251, 252, 253,

- 110 -

Compound 189 3-[6- {3-ethyl-ureido) -pyridol2z,3-b]-
pyrazin-3-ylaminoi-5-trifluoromethyl-

benzoic acid
0 = -N\
/u\ I = /j\
N7 NT NT N
H H

5 Compound 190 l-ethyl-3-[3-{(6-methoxy-pyridin-3-

F
E

vlamino) -pyrido[2,3-blpyrazin-6-yl] ~urea
N 0
LALA L

Compound 191 1-[3-(3,5-dimethyl-phenylaming) -
pyride[2,3-blpyrazin-6-yl] -3-ethyl-urea

CH,
e} ‘\N\
PPN
N™ '"N° N N CH
H H

10
Compound 192 1-[3- (4-cyanco~-phenylamino) -pyrido-1{2,3-
blpyrazin-6-yl] -3~ethyl-urea
2N
SroVen
A Py
H H
Compound 193 1-ethyl-3-{3~{(4-hydroxy~3-methoxy-
15 phenyl)—pyrido{z 3-b]lpyrazin-6-yl] ~urea

-but-2-enedicarboxylic acid-salt

/\J\):Il@

o G

HO‘<_>70H

Compound 194 l-ethyl-3-{3-(4-hydroxy-3-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl]-urea
20 hydrochloride



254, 255, 256, 10 257, 258, 259, 260, 261 , 262, 263, 264, 265, 266, 267, 268 and/or compound 269"
and optionally pharmaceutically compatible excipients and/or adjuvants are covered by the present
invention. 15 Preferred and particularly preferred phﬂmaceutlcal compositions are those which

comprise at least one of the aforesaid preferred compounds according
Pharmaceutical compositions according to the preseqt inve tlon can al
least one compound according to the inventjon, a§ d\ﬁ edprwously a
pharmaceutlcally actlvesubstanc e 2Le)

admlnlstratlon With regard to pharmaceutical compositions comprisin

invention and with regERPIFSS theSude OF e compdURBS BECoraing:

to the invention.

SO contain, in addition to at 20
tleastonefurther

Befgrge 25 The pharmaceutical
compounds accordlng to the

compounds according to the
%hé invention as medicinal

products, reference is made to the stalementsimade {1 cennectioravith the use of the new compounds

LA NJ\©

5 Compound 196 1- {(3-chloro-pyride{2,3-blpyrazin-6-yl)-

3-cycichexyl-urea
N
e
E:LMLN {-EL@
H H

Compound 197 l-ethyl-3-[3-{4-hydroxy-3
phenylamino) -pyride {2, 3-b

o \N\ OH
Jo A,
N N N E}E (13
H § EH

Compound 198 1-ethyl-3-1[{3-(4-hydroxy-3,

10 urea

-methoxy-
lpyrazin-6-y1]-

5-dimethyl -

phenyl) -pyrido[2,3-b]lpyrazin-6-yl] -urea

- f\il@

15 Compound 129 3-ethyl-1-phenethyl-1-(3
pyrido[2,3-blpyrazin-6-yl)

SAcaa®

-phenyl-

-urea

Compound 200 1-allyl-3-{3-[4-{tetrahydro-pyran-2-

vlioxy) -phenyl] -pyrido{2,3-blpyrazin-6-

20 vl}-thiourea



- 126 - according to the invention themselves with regard to the possibilities for usage and
administration. In a further aspect of the present invention, the 5 inventive object was surprisingly
solved by preparing a kit comprising a pharmacologically active quantity of at least one preferred
compound according to the invention as presented above and a pharmacologically active quantity of at
least one further 10 pharmacologicallyactivesulsta fined hereinbefore. The naming of the
compounds according to the inventionmﬁ%mﬁéﬁ(l) ether with preferred 15
exemplary embodiments and in particular corfipotinds 1 to 2 s ade using AutoNom 2000 -
Software (ISIS TM/ Draw 2.5; MDL). General synthesis methods for the inventive compounds 20 The

processes for preparingipventivessubstituigsh pyridp{2, 8sblpweines %Jggbeﬂg;h@lned below. The
inventive compounds are obtainable accoddf<j tot 25 followin schl cher‘rhe 1- Qor
S Y

corresponding processes known to thdse skitéd |n Fart. For the e at| H‘F oPthe invertive

compounds, reference is also made to patents WED 002 and WO 2004/104003 and to
corresponding methods known from the Ilg%atqr ﬁm of the X1 to X21 radicals shown in
the following schemes corresponds to the substitu ts define e in connection with the general
formula (1), for example R radicals etc. The individu @5 asagnme@pcan be accomplished in a simple
manner by the person skilled in the art on the basis of his or her average technical knowledge. - 127 -

H2N1-12 ft & Compound 202 3-ethyl-1~{(3-phenyl-pyridol(2,3-
blpyrazin-6~-yl) ~1-{2-piperidin-1-yl-
ethyl) -urea hydrochloride

Compound 203 N-{4~-[6-(3-ethyl-ureido}-pyrido[2,3-b]-
10 pyrazin-3-yl]-phenyl}-2-phenyl-acetamide

Q‘\N\
A A
H
N
H

Compound 204 1~ (4-hydroxy-butyl)-3-(3-phenyl-
pyrido(2,3-blpyrazin-6-yl) -urea

hydrochloride
N
O l D 2
HO\/\/\ )’L = =
N N N N
H H
H
15 o

Compound 2085 Acetic acid-4-{3-{3-phenyl-pyridol2,3-
bipyrazin-6-yl) ~ureidol ~-butyl ester

WONN 00 L©



3 2nd stage 7 Precursors for selected examples of the inventive S pyrido[2,3-b]pyrazines in which
the substituents R2 and R4 are to be substituted with hydrogen are obtainable, for example, by the

process in scheme 2 or a corresponding process kn QNN to those skilled in the art. - 128 Scheme 21
H2NN 8 Scheme 3 ?x4

Compound 206 1-{4-amino-butyl) -3-(3-phenyl-
pyridol2,3-blpyrazin-6-vl) -urea

HZN\/\/\N)LN N/ N/
H H

Compound 207 1-{5-hydroxy-pentyl)-3-(3-phenyl-
5 pyrido[2,3-blpyrazin-6-yl) -urea

BUNSE v e ¥

Compound 208 3-[6-(3-ethyl-ureide) -pyridol2,3-b]-
pyrazin-3-yl] ~-N-methyl- benzamlde

Sassaran

10 Compound 209 1-ethyl-3-{3-{2-methoxy~-5-methyl~
phenyl) -pyrido (2, 3-blpyrazin-6-yl] -~urea

o N o CHs
JO A A -

N° "N” °N

H

CH,

Compound 2310 l-ethyl-3-(3-p~tolyl-pyrido(2,3-Db]

pyrazin-6-yl) -urea

gataa vl

15
Compound 211 l-ethyl-3-[2-{methyl-p-tolyl-amino) -
pyrido[2,3-blpyrazin-6-yl] -urea
N CH
LT T
)LN N &l}
H Cht
Compound 212 l-ethyl-3-[3-(2-p-tolyl-ethylamino) -
20 pyrido[2,3-b]lpyrazin-6-yl] ~urea

N\ CH
£ I~



13 14X 0 - 129 - For the precursor 11 shown above, the intermediate 9 from scheme 2 or else the
intermediate 21 from scheme 6 or a correspondingly substituted intermediate can be 5 used.
Substituted precursors for selected examples of the inventive pyrido[2,3-b]pyrazines are obtainable,
for example, by the process in scheme 4 or a corresporiding 10 process known to those skilled in the
art. Scheme 4 1st stage X8 I-12N NNX7 X-to-Hal 16X10-0Tos HN | X1 ONNX7 16 15 The precursor
16 from scheme 4 CBRABCESHVeHEd 1o B MlertivesubistRREG BYrBSR 2 bRYi&ANes, for example,
by the process in scheme 5 or a correspdribiig peodekssknawirtodhgsd skilkeckin the art.

s

Compound 214 l-ethyl-3-{3-~(3~fluoro-4-methyl-phenyl-

3

5 amino) -pyrido(2, 3-blpyrazin-6-yl} -urea
N CH
)LN N N;LN F
H i

Compound 215 1-[3-(3,4-dimethyl-phenylamino)} -
pyrido{2,3-blpyrazin-6-yl]l-3-ethyl-urea

o N N\ CH
D!
N N N N CH
H H

10 Compound 216 l-ethyl-3-[3-{4-isopropyl-phenylamino) -
pyridoi2,3-b]lpyrazin-6-yl] -urea

CH,
L0
J A A 2
N~ N° N N
H H

Compound 217 1- (4-morpholin-4-yl-butyl}-3-{3-phenyl-
pyridoi2,3-klpyrazin-6-yl) -urea

k/N“v/‘\/\N"u\N Nrgﬁ:j
HoH
15

Compound 218 N-{4-[3- (3-phenyl-pyrido[2,3-blpyrazin-
6-yl) -ureido] ~butyl}-acetamide

o O
H3CTN\/\/\N
o H

Compound 219 1i-{3-(3-amino~4-methyl~-phenyl) -
20 pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

g



- 130 - Scheme 5 1st stage 18 Xif-N===S NN | NX10 NN-X7 19 Thiophosgeneor
thocatonykrimidazole N X .

10

15

20

Compound

Compound

Compeound

. Compound

Compound

Compound

Compound

- 115 -

220 1-[3-(3-acetyl-2-£fluoro-phenyl) -
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea

)k e s
NTNTN CH,

221 1-ethyl-3-[3-{4-methoxy-3-methyl-
phenyl} -pyrido{2,2-blpyrazin-6-yl] -urea

0 \N\
P J\QCH
N° N °N
H
?
CH,

222 1-[3-(6~ethoxy-pyridin-3-yl) -pyridoi2,3-
blpyrazin-6-yl] -3-ethyl-urea

e ,]m
P O/\

223 1-ethyl-3-[3-{2-fiucro-4-methyl-phenyl) -
pyrido(2,3-blpyrazin-6-yl] -urea

ARG

224 1-ethyl-3-[3-(3-fluoro-4-methoxy-
phenyl) pyrzdo[z 3-blpyrazin-6-yl] -~urea

225 1-ethyl-3-[3-(2-fluoro-3-methoxy-
phenyl) - yrldo{Z 3-blpyrazin-6-yl} -urea

226 1-ethyl-3-[3-(3,4,5-trimethoxy-phenyl) ~

pyrido[2,3-b]lpyrazin-6-vyl] ~urea



NH I XulNN )1(12 20 For the precursor 16shown above, the intermediate1l5 from scheme 4
can also be used. Selected examples of the inventive pyrido[2,3-b]- pyrazines in which the
substituents R3 and/or R4 may be selected alkyl, aryh@r heteroaryl radicals are obtainable, for
example, by the process in scheme 6 or - 131 - corresponding processes known to those skilled in the

art.

Compound
5 Compecund
Compound

10
Compound
Compound

15
Compound

0 \N\

M o.

N™NTON CH,
' 9
HSC,o CH,

227 1-{3-{(3,5-difluorc-2-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

0 Ny o
)L I P J@F
N N N
H
F

228 1-ethyl-3-[3-(4-trifluoromethyl-phenyl) -
pyrido{2,3-blpyrazin-6-yl] -urea

LA

229 1-ethyl-3-[3-(2,3,4~trimethoxy-phenyl) -~
pyrido[2,3-blpyrazin-6-yl]-urea

= Q.
JLN N N]\@ CH,
H
§
CH,

230 1-[3-(3-chloro-4-methoxy-phenyl) -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

Sitaacy

231 1-ethyl-3-[3-(3~fluoro~-4-hydroxy-
phenyl) -pyrido{2,3-blpyrazin-6-yli-urea

Sasaa~d

232 1-ethyl-3~[3-{6-fluoro-pyridin-3-yl) -
pyrido{2,3-blpyrazin-6-yl] -urea

e



Cl 1st stage Aryl-X 0 X 13"N Xm 0 X13. N Xm N or HAr -X Y-ZnBr N X15N I N 22 N N HAr

- 117 -

Compound 233 1-([3-(2,4-dimethyl-thiazol-5-yl}-pyrido-
[2,3-blpyrazin-6-yli-3-ethyl-urea

0 \N\

AL .

NN o
H3CN

Compound 234 l-ethyl-3-[3-(2-methoxy-phenyl) -
5 pyrido[2,3-blpyrazin-6-yl] -urea

G

Compound 235 1-[3-(2-chloro-pyridin-4-yl)-pyridol2,3-
blpyrazin-6-yl] -3-ethyl-urea

)Lﬁ P ~ o
2N

10 Compound 236 1-[3-{5-acetyl-thiophen-2-yl) -~
pyrido[2,3-blpyrazin-6-yl]-3~ethyl-urea

g,

Compound 237 1-[3-{5-chloro-thiophen-2-y1)-
pyrido{2,3-blpyrazin-6-yl] -3-ethyl-urea

. AT

Compound 238 1-ethyl-3- {3~ (3-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] ~urea

A

Compound 239 1-[3-{3-bromo-5-methoxy-phenyl) -
20 pyride[2,3-blpyrazin-6-yl] -3-ethyl-urea

/U\N N/ N/RjO\CH
H
Br



Xm N 23 S Inthe preparation of the inventive aryl/heteroaryl- substituted pyridopyrazines, the
intermediate 9 from scheme 2 or else the intermediate 11 from scheme 3 or a 10 correspondingly
substituted intermediate can also be used for the precyrsor 21 shown above.
Selectedexamplesoftheinventive pyrido[2,3-b]pyrazines in which the substituents R3 15 and/or R4 may
be selected 0-, S-, Ig nlilbstlgll.lée%%aodlcgﬂ ,ar obtama%eé for %?m}%% bl%ge_process in scheme 7 or

corresponding procegsgsofénown 0 those sKiled it the ar%.o-1 21 %eme 7 1st stage The cleavage

of the corresponding phosphoric est&s1ceicde carriebEatt By WrobedUkés WHcH:EPe iR per se or

are known to those skilled in the art via methodso kng from iterature. The starting compounds
and intermediates are either Jp WP %
HiC™ TNT TN ONT ONT N S

Compound 241 l-ethyl-3-[3-{4-methyl-3~
5 trifiuvorcomethyl -phenylamino) -
pyrido[2,3-blpyrazin-6-vyl] ~urea

F
Hp’\N}LN NT N N
H H H g

Compound 242 1-[3-{3-cyano-4-methyl-phenylamino) -
¢ pyrido([2,3-blpyrazin-6-yl] ~-3-ethyl-urea

s O
HC NN NN N |
N

Compound 243 1-ethyl-2-[3-{4-phenoxy-phenylaminoc) -

i0

pyridol2,3-blpyrazin-6~yl] ~urea
N o} \
POONeRS
Hﬁ/\NJLN Nig NJ\N
H o H H

Compound 244 1-{3-{4-chioro-3-methyl-phenylamino) -
15 pyridoi2,3-blpyrazin-6-yl}-3-ethyl-urea

R L
WVKNKH ('M'ﬁ CH,

Compound 245 1-[3-{2-chloro-4-methyl-phenylamino) -
pyridoi2,3-blpyrazin-6-yl]}-3-ethyl-urea

o Nj\ CH,
o
rgc’“‘N’u‘N N" NN
HoH HoL

20 Compound 246 l-ethyl-2-[3-{3-trifluorocomethyl-
phenylamino) -pyrido[2,3-blpyrazin-6-yl]-

urea

F
HGC’A\N’ﬂ\N N NT N
H H H FF



commercially available or can be prepared by procedures known per se or known to those skilled in
the art. The 10 reactants 4, 7, 9-16, 21, 24 and 26 are valuable intermediates for the preparation of the
inventive pyridopyrazines. For the preparation of the starting compounds, 15 intermediates and the
inventive pyridopyrazines, reference is made, inter §1i]a?to"the following primary literature, whose
contents are hereby incorporated into the disclosure of the present application: 20 1) Houben-Weyl,
Methoden der OrganféBReRshettié, WoldmE24/2 8 p a4 356 2f HevheRsVBFF Kethoden der
Organischen Chemie, fourth ed., Volpenk Jdmioast) 2)p pr5 4 RegusshfyB4484848v1970); S. Seko,
etal. EP 735025 (1996) 25 3) D. Catarzi, ¢t al...J-Med. Chem. 1996, 1330-1336; J. K. Seydel, et al.; J.
Med. Chem. 1994, 3016-3022 4) Houben-Weyl, Method& of Organic Cpemistry, Volume E 9c,
p.231-235 - 133 - 5) Houben-Weyl/Science OM%OI feﬁs. 1269 6) C. L. Leese, H. N.
Rydon J. Chem. Soc. 1955, 303-309; T.4g 0O @ NF Tarmmis J.CThem. Soc. 1955, 2033- 2035 5
7) W. He, et al. Bioorg. Med. Chem. Lett. 2003, 15, 3097-3100 8) M. S. A. El-Gaby, et al. Indian J.
Chem. Sect. B 2001, 40, 195- 200; M. R. Myers, et al. Bioorg. Med. Chem. Lett. 2003, 13, 3091-3096 ;
A. R. Renslo® et 10 SP PRI . GhEm -Sdc. Fogd 199074599586, 0; Bias et al. J, Heterocyclic
Chem. 1983, 20, 199- 203; C. R. HopkiasyatahiTet) Lpttx2004[ 253 8631:8638119) 9-Y| et al. Org.
Lett. 2002, 4, 3481-3484 ; O. A. 15ElzSayed;et@kArch. Pharm. 2002, 335, 403-410 ; C. Temple, et al.
J. Med. Chem. 1992, 35, 988-993 10) A. M. Thompson, et al. J. I(\4§d. Chem. 2000, 43, 4200-4211; N.
A. Dales, et al. Org. Lett. 2001, 2313- 2316; G. Dann \rdp\et al. Arch, Pharm. 2000, 267- 20 274; G.
S. Poindexter, et al. Bioorg. Med. Chem. 2004, 1/@\ S5D7-521, J.-@ﬁeceveur, et al. Bioorg. Med.
Chem. Lett. 2004, 14, 5075-5080 11) G.'#deinfbch et*al. Arcl. Pharm. 1997, 207-210; K. Matsuno, et
(al. J. Med. Chem. 2002, 45, 4513-4523; A. 25M. Papini, et al.-lcMed. Chem. 2004, 47, 5224-5229 12)
L. Mao, et al. Synthesis 2004, 15, 2535-2539; M. Darabantu, et al. Tetrahedron 2005, 61, 2897-2905;
E. Ford, et al. Te . Lett 0004123 P97-31d8/ It Bhicta ér A1eY @i OHemny19g8)1®ay 453-457 30 13)
J. F. Miravetpet al. Org. Lett. 2005, 7p4f98c4294 A llpGasialharse, gt ahBiearg. Med. Chem. Lett.
2005, 15, 1501-1504. 14) J. W. Huffmann, et al. Bioorg. Med. Chem. 2006, 14, 247-262; T. Liu, et al.

Org. & Biomolecular Chem. 352005, 3, 1525-15@ -[L34- )
NN N
H H
S

H,C N

3

Compound 250 3-[6-(3-ethyl-ureido) -pyridol[2,3-

blpyrazin-3-yl]-benzenesulfconamide

000

g - S.

H3C/\H NTTNTN TNH,

15 Compound 251 N-{4-[3-{3-phenyl-pyrido[2,3-blpyrazin-

6-yl} ~ureide] -butyl}-methanesulfonamide

]
HHC..‘S,N\/'\/\H)'l\ﬁ N/ N/

O

Compound 252 1-[3-(benzc[l, 3] dioxol—S—YlaminO) -
pyrido[2,3-blpyrazin-6-yvl]-3-ethyl-urea

N“\
N seVeal

Compound 253 3-{6- (3-ethyl-ureido) -pyrido[2,3-

20

blpyrazin-3-ylamino] -benzoic acid



General methods for the preparation of the inventive compounds: 5Scheme 1: 1st stage
2,6-Diamino-3-nitropyridineOr2-amino-3,5- dinitropyridine are dissolved in a suitable inert
solvent,forexamplemethanol,ethanol, dimethylformamide or dioxane. After adding a catalyst, 10 for
example Raney nickel, palladium on carbon or pla_tir?‘uzrﬁ(IV) dioxide, the reaction mixture is placed
under a hydrogen atmosphere, and a pressure betweer1 and 5 bar is established. The reaction
mixture is allowed to react for several hour;ﬁ;or ample™I+16 rs, within a temperature range
between 20C and 60C. Once the reaptf'r&m 6 i i are filtered off, for which
the filter medium may consist, for example, of Bilica gel, Celite or comnercial glass fibre filters, and
they are washed 20 with the appropriate solvent. The crude product, present in solution, is used for the

next reaction without fyptherpurfication.gnd stage 2gThe 1 2-dione derdyafive is initially charged in a

suitable inert solvent, for example methanal, ethanol, dioxane, toluene or dimethylformamide. 2,3,6-
Triaminopyridine or 2,3,5-triaminopyRaifie Sirectly atdr ¥Ré fetftiction 4" RBRTBRAM e crude 30
products in one of the abovementioned sdlvents, are added to the initially charged 1,2-dione,
optionally with addition of an acid, for example acetic acid or a base, fog example potassium hydroxide.
The reaction mixture is allowed to react within a temperature range 35 ff 20C to 80C for a certain time,
for example 20 minutes to 40 hours. Once;ﬁz regction hayend y preidipitated solid is filtered off,
for which the - 135 - filter medium may~consi ;5, N < rcial filter paper, and washed
with the appgopriate solvent, and the remaining solid is dried gnder reduced pressure,.or the reaction
mixture is freed of solvent 5 under reduced pressure. When dimethylformamide is used, the reaction
mixture is stirred int6 Mgy dmobiht of eidteriand the precipitateekaolie-s filtered off, Or the aqueous
(phase is extracted with a suitable organic selveat fengxample giehioromethang-gkethyl acetate, 10
and the organic phases are concentr$ﬁed L%%degggggc%cj pressure. The remaining crude product is
purified by recrystallization from a sui abig sofvent, fo¥exampFe dioxane, or by column or flash
chromatography on silica gel or alumina. The eluent used is, for exa
and dichloromethane. Scheme 2: 1st stage The pyridop?érazinone

O

mpfe, a 15 mixture of methanol
derfvative 8 is initially charged in a
suitable inert solvent, for example 20 dimethyjfor ; ane ene, or without solvent. A
chlorinating agent, for example phospr/I cliloridd or thionyl chloy 5 added at room temperature
and the reaction mixture is allowed to reaqg witHin a t%mpe\*aturg range of fom 20C to 100C 25 for a
certain time, for example 1 hour to 24 hours. Once the reaction has ended; the reaction mixture is
poured onto water and neutralized with a suitable aqueous base, for example sodium hydroxide
solution. Aty precipft2fBesshid i< fitete @bty for Which tHeyat firistRedivm Ay dhsist, for example,
of commercial filter paper, and washeg withdhe apprdpriate: salent; and the éamaining solid is dried
under reduced pressure, or the aqueous phase is extractedl\\{vith a suitable organic solvent, for
example dichloromethane 35 or ethyl acetatepand thé niyphaseg-are;concentrated under reduced
pressure. The remaining crude product is purfiied by recrystallj atio@ suitable solvent, for
example dioxane or toluene, or by cotdmnigf flagit chmamatagraphy on silica gel or - 136 - alumina.
[The eluent used is, for example, a mixture!df methanol and dichlofomethane.

Compeund 257 6~ [6~ (3-ethyl-ureido) -pyrido([2,3-
blpyrazin-3-~ylaminc] -naphthalene-
15 carboxylic acid

)
N I
,&ﬁj\m
AN
NN N N
HooH H

Compound 258 1-ethyl-3~[3~(4~hydroxy-chinolin-2-
ylamino) ~-pyrido 2, 3-blpyrazin-6-yi] -urea

H
/‘?L ﬁl\{‘j\ /
o o "
NN N SN N
Ho H



Scheme 3: 1st stage 52,3,6-Triaminopyridine or 2,3,5-triaminopyridine are, directly after the reduction,
as a solution of the crude products, initially charged in one of the abovementioned solvents. After an
oxalic acid derivative has been added, for example (%ILi?ILhyl oxalate 10 or oxalyl chloride, the reaction
mixture, optionally with addition of an acid, for example hydrochloric acid, sulphuric acid or glacial
acetic acid, is allowed to react within a temperature range of 20C to 150C for a certain time, for
example 10 minutes to 24 hours. 15 After the reaction has ended, any precipitated solid is filtered off,

for which the filter j ay ggg.s'is_te jﬁmpl[% _o{ mqrﬂg_l_ gl_tgrl%mg{ognd washed with the

appropriate solvent, and the remaining solid is dried under reduced pressure, or the reaction 20
mixture is freed from the solvent unde¥ Fedtieed ptebadrsr Afdmatively; thetelction mixture can be

stirred into a large amount of water and th:iecip' \ il ye filigved off, or the aqueous phase,

after neutralization with a suitable aqueous §5 ba m Hydroxide solution, can be
extracted with a suitable organic solvefit; fef exar [froreretharfe~arethyl acetate, and the
organic phase concentrated under reducéd pré&ssure. The renining crude product is purified by
recrystallization from a 30 suitable solvent, for example dioxane or toluene, or by column or flash
chromatography on SRR A theledientadet . for BaRRIE S Hixture of methanol and
dichloromethane. 352nd stage Thecdlieng derivathle- b isiiditidlly ehaigegdria zisuitabjelinert solvent,
for example dimethylformamide, dioxgpg.or toluene, or without solvent. A chlorinating agent, for
example phosphoryl chloride or thionyl - 137 - chloride, is added at room temperature and the reaction
mixture is allowed to react within a temperature range of from 20C #"100C for a certain time, for
example 1 hour to 24 hours. Once the reaction has gndggl, the 5 reactiog mixture is poured onto water
.and neutralized with a suitable aqueous biﬁ\,n:or xampleodiu roxide solution. Any precipitated
solid is filtered off, for which the filter predj Na@@% ommercial filter paper, and
washed with 10 the appropriate solvent, and the remaining sokld is dried under reduced pressure, or
the aqueous phase is extracted with a suitable organic solvent, for example dichloromethane or ethyl
acetate, and the orgamitoptiasts2dre tomsartratéd IAded Fedirde préssytenmieel5 remaining crude
product is puyified by recrystallizationsfyemcaguitable splyeat: for-examplegiddne or toluene, Or by
column Or flash chromatography on silica gel or alumina, The eluent used is, for example, a mixture of
methanol and 20 dichloromethane. 3rd stag The rmygdiate, T e reacted with an
appropriate alcohol, thiol or amine and qQptionally With. 25 itable base, preferably sodium hydride,
pyridine, triethylamine, potassium cafbondte ofisoditim nethoiide in methanol, in a suitable inert
solvent, for example dimethylformamide, dimethyl sulphoxide, methanol, toluene, or in a base as the
solvent, for example-3@.pytidineof dricthylariine; o without.seivents The reagstipnmixture is allowed to
react for a certain time, for example 30 minutes {q 2 days, in.a temperature range.b n 20C and
140C. Alternatively, the intermediate:?i “En E§é %2a%}t<éad¥ it &%?ﬁ&%ﬁi@?&%ﬁ?ﬁﬁ”a suitable
catalyst, for exampletris(dibenzylidengébegiona)dipalathim©@)sa
tetrakis(triphenylphosphine)palladium(0),anda - 138 - example sodium tertébutoxide or potassium
{carbonate, in a suitable solvent, for examplegtolu ne oeAdirg ﬂ?}formamide. The reaction
mixture is allowed to react for a certa?.&me for éxample 2. ho @ 0 5)hours, in a temperature
range between 60C and 120C. After the fbactiyn hils eftded Many preclpitated solid is filtered off, for
which the fiftér medium may consist, for example, of commercial filter paper, and washed with the
appropriate solvent, anddbearremairng-soligh10-is-dried (undes seduced-pregsuiei a6 he reaction
mixture is freed from the solvent und%ra;]ggggq(} pge%s}éggfﬁdtze{gqtg@ I ,]th%d{%aaction mixture can be

[ Soli [

stirred into a large amount of water and the precipitaté can be Tiltered off, or the aqueous 15

phase, after neutralization with a suitable aqyeou id A hloric acid, can be
extracted with a suitable organic solvent, for|exa |ple/ ichl/o ome) p.0r @ hyl acetate, and the
organic phase concentrated under reduced pragsure.” Theifermaining 20 sfude product is purified by

recrystallization from a suitable solvent, for exafﬁ'uple dioxane, Ethyl acetate or toluene, or by column or

flash ghromatograprlyo%% silica g%grf[uergw&'_rgg FAuﬁe&t used is, for. %é%rgpllgkﬁa}_mlxture of methanol
and dichloromethane.
20 phenylamino) ~-pyrido (2, 3-blpyrazin-6-~yll-

unrea



25 Scheme 4: 1st stage The intermediate 15 can be reacted with an appropriate, suitable chloride, -
bromide, iodide or tosylate and optionally with a suitable base, 30 preferably sodium hydride, pyridine,
triethylamine, potassium carbonate or sodium meth '%e in methanol, in a suitable inert solvent, for
example dimethylformamide, dimethyl sulphoxide, méthanol, or in a base as a solvent, for example
pyridine or 35 triethylamine, or without solvent. The reagtion mixture is allowed to react for a certain
time, for example 1 hour to 24 hours, in a t§mpeflatute ratjge bEtweaen 26C and 150C. Alternatively,
the intermediate 15 can be reacted wi ' Rromigde~qs-iqdide and - 139 -
asuitablecatalyst,forexample tris(dibenzytidengacetone)dipalfadium(0)or * '
tetrakis(triphenylphosphine)palladium(0),anda suitableligand,forexample2-(dicyclohexyl- 5
phosphanyl)bipheny SPEINAP, Afd & STaHE bise? fo?%e‘x%\ﬁﬁﬁ’é‘ﬁﬁf’&%r RAMIGHAEBY Sodium
tert-butoxide, in a suitable solvent, fapexample taludriey diexaie-ar -dihkethytfeamamide. The reaction
mixture is allowed to react for a certain time, for example 10 hours to 30 10 hours, in a temperature
range between 60C and 120C. Once the re@ctiofy hag’entied, af ecipitated solid is filtered off, for
which the filter medium may consist, fex akfilter pgzgr, and washed with the
appropriate solvent, and the remaining salid 1% is dried undef reduced pressure, or any catalyst
residues are filtered off and washed with the appropriate solvent, and the solvent is removed under
reduced preSsure, dr @ PeactionShitule is fredPorMmE SoleENt urdariettited pressure. Alternatively,
the 20 reaction mixture can be stirreghifta adamgesamdppi-efwates agd the peagipitated-selid can be
filtered off, or the aqueous phase, after neutralization V\ch a suitable aqueous acid, for example
hydrochloric acid, can be extracted with a spitabfé Organit solyé or'R5 example dichloromethane or
iethyl acetate, and the organic phase ceqcentr £ (o[B, % The remaining crude
product is purified by recrystallization from a suitable solvens, for examyla£thanol or toluene, or by
column or flash 30 chromatography on silica gel or alumina. The eluent used is, for example, a mixture
of methanol and dichlarpmethiarnes ‘Sahefde &idst-stafeabAftiehtheMasic pracesses, the products
formed by the basic process can be egnyerted in %_ggg@j@_@@gg%ﬁ t_oEi{ygrat(iJvagojn_version
products in_a procedure known to the person skilled in ?e art. - 140 - For instance, when the
product is to be a derivative of comp 3@&’ 17atEoring to $tHefne 5, the reaction product 16 can be
reacted with an appropriate isocyanate and optionally,a sui hase, preferably 5 sodium hydride,
potassium hexamethyldisilazide, p igip%t/rie{rfaﬂgm/iﬁ\e Ms' Jo carbopate, in a suitable inert
solvent, for example dimethylformamide, dimethyl §ulpioxid®, aceto “dichloromethane,
1,2-dichloroethane or dioxane, or in a base as the 10 solvent, for exarngté pyidine or triethylamine, or

without solvent. The reaction mixture is allowed to react for several hours, for example 1 - 24 hours,
within a temperaturé- Parfabetweed O -aht-80E:ORE il rackon has ehdéd -dfy precipitated solid is

filtered 15 off, for which the filter mediym raay consist: fe-exapnieyaf copymertal fijter. paper, and
washed with the appropriate solvent,bajn thg ggmg@_cijgg I'sglliidrie's,adried under reduced pressure, or the
reaction mixture is freed of the solvent dnder reduce pressure. 20 Alternatively, the reaction mixture
.can be stirred into a large amount of water and the,precipi $Qlid can be filtered off, or the aqueous
phase, after neutralization with a syitable aqueouj@cid“for;?amle hydrockgoric acid, can be
extracted with a 25 suitable orgaﬁicmrexa le thchlorome &or ethyl acetate, and the
organic phase concentrated under reduced pressure. The remaining €ruge-product is purified by
recrystallization from a suitable solvent, for example ethanol or ethyl acetate,OB'r by column or 30 flash

chromatography on é&gg Selgr nggnin_a{ ) _h? 46_|%I§_ r%s;%g~i§’-fr9<ra gé%r}ggl_epﬁe@%grg of methanol and
dichloromethane.

pyrideo{2,3-blpyrazin-6-yl]-3-(5-
morpheolin-4-yl-pentyl) -urea

j\ HN\
P — O
o\/l H o H

Ok
20

Oral administration can take place, for example, in

solid form as tablet, capsule, gel capsule, dragee,



Or, alternatively, when the product is to be a 35 derivative of compound 18 according to scheme 5, the
reaction product 16 may be reacted with phosgene or carbonyldiimidazole and an appropriate amine in
a suitable inert solvent, for example dimethylformamide, tetrahydrofuran, toluene, dichloromethane Or
- 141 - acetonitrile.Ifappropriate,asuitablebase, préfejral%ly"pyridine, sodium hydrogencarbonate,
triethylamine, N-methylmorpholine or sodium acetate, is used. The reaction mixture is allowed to react
for a 5 certain tirA& 8P eRarfple BSTRRGS & 2816Gs, it a tdHipefQtTe r2hgefbeRIEET Bind 60C.
Alternatively, thesrebatidmprodact:16 waalbe aeacted svithsaniappropriate amine-ploemdeatdzamate

reagent and optigaall wihéa suitableiase Ryferably pyridine oL sadigmicatannale.driethylamine or
sodium hydride, in a suitable inert solvent, for exam\]gle t%%ah%/drgfuran, igxane, dichlor.(%rrf%thane,

dimethylformami@@or2tetGATRE 6in % iase 28 LSl PassmpR piding B tiethyAmine, or

without solvént. THd dBaehetioamixtirads alewéed to reask idna cer&d time ok exafmplé4hour to 18

hours, within a teypperature range betweer 8¢, and: k28e. Opgethe sgactiopdias endath agy

precipitated solid is filtered off, f(gnrevt\:/tgictﬂ the filteﬁﬁf]{?fjium may cgg%iét for 20 exggpé%lpé(g‘ommercial
un

oge,
filter paper, and Washed With the appr%priate g&vent, and the remalnlrlgzgolld is drie er reduced

pressure, or the FEHCEBA ARETe ISTREEESAIAE sEvBREaRTRr rst(CeaRESLIE AIRTHARER), the
reaction mixture éan benstirredrinio 26 a large ameuntof watéd anethes precipitated sefid can be
filtered off, op, the_aguenus;phase, after.neuirglizatiop With.a-5uilakle Aqueys feid, don exagaple

hydrochloric acid, can be extracted with a suitable organic solvent, for example dichloromethane 30 or
ethyl acetate, and&h& org&ic phase thfidentrated urdePRsdtieed praSsitt ThE reRining Srude
product is purifiedzoyeretriystallization &lone a fisitable spieatdor éranplerstharsr eiigd acetate, or
by column or flash ehromategraphy Onesilicehgel o1 @wnina. The 35 eluent used is, for example, a
mixture of methanol and dichloromethane. - 142 - product 16 can be reacted with an appropriate
isothiocyanate and optionally a suitable base, preferably sodium hydride, triethylamine, potassium
carbonate or pyridine, in a_suitable inert solvent, for 5 example dimethylformamide, tetrahydrofuran,
acetone or %U{Jel]ﬂgrbﬁ?ﬁ%llba%h&%%§5ﬁéﬁt,lfﬁ? e%‘rﬂpl?‘ﬁyrﬁiﬁeeSF%%thy ine 67 WithBut solvent.
The reaction mixtwe is:alicwehto:reactfor cudertede times for ExamplaiSewlinutesnd 90tHORIRS, within a
10 temperature rgrgehetween 0 and-L1LoC. Oncestheyeacton hasended  anypecipitatedsgolid is
filtered off, for which ihe. filter medium ma¥ cogsi%hfclra%)g:ampcl% f co(gnrpi%rcieﬁarlléilster %aép@eém%nd
washed with the grﬂﬁrospjf%?es $0 vgntlflgﬁa he femaihing sohid 1s 1 }érjeé undér reduced pressure, or
the reaction mixt@re isSrasePefithesbifent URBER RIRRE LY preSSUrd NARSTRETIVE thédBactith mixture
can be stirred inte afarge-amaunt ©f watesand the-precipitgted-solid can be fitierethoff; oethe aqueous
phase, after 20 neutralization with a suitaple 0 id, far exam drochlo id, be
extracted with a égtﬁgca%?elgr%%hic gd@ént,%rog(é%gg l(’;%it(c::yf?lor%&Eranethar%eljzg g%/etfggi a%%%agte%, ar?(j%?he
organic phase cofiBRtr&letUNdEr rd QS predstie. THe reniditing GFaI® pfoducP s 25 5lfied by
recrystallization framblsestitablersalvent ;i fox Examiplerdthamel or @thyt avetate, efifyecolehnior flash
chromatography g gilica get or @MH@-JT hQ:%'H@Qt, useds, foéﬁé\%g?f’@: a mixtyrg of systhanol and
dichloromethane. 30 . Qr, alternatively, when theaﬁroduct isto be a eri\{Lative of the compo%nd 20
according t& SchéB B ivd FeHctioh preduct 16%aR 15 feactediwith =% means: o
thiophosgeneorthicearboagdimidazoteanean 88 Hppromiaterdmiretinaisstalleviart solverit, for
exampIe” dimethyﬁgar%@m&@, teﬁéagsl%@&rgaatola%m@nqigwQm%har%@tﬁlaeol pn:gea;@@mrjle.
Optionally, a suitable base, prefera ridine, sodi - 143 - Or imidazole is.ysed, The_reaction
mixture is allowed o r%%f:’ﬁtg o?%e@graﬁ%ur%??og}sexgﬁglg 1%52‘%%%?&?& a tsel?ﬁ%éa?gtlu%e rfacr)l]gae
between -10 and 805 ORESBIRS Feastivh/ Ras efidbbakhy precipitsteF 96t iSfilteRepsters,

30 for example.

@, by

As has already Dbeen explained, the new compounds
according to the invention can also be combined with
further pharmaceutically active substances. Within the
35 framework of a combination therapy, the individual
active constituents cam be administered simultaneocusly

or separately and elther by the same pathway (e.g.



5 off, for which the filter medium may consist, for example, of commercial filter paper, and washed with
the appropriate solvent, and the remaining solid is dried under reduced pressure, or the reaction
mixture is freed of the solvent under reduced pressure. 10 Alternatively, the reaction mixture can be
stirred into a large amount of water and the precip"ltajt@dl solid can be filtered off, or the aqueous phase,
after neutralization with a suitable aqueous acid, for example hydrochloric acid, can be extracted with

a 15 suitable orgaifci3olvérit, foPexaffpRe BRRforoMeiHam@dYsTt ety déetat®@d thetdtgardié phase
concentrated underireduted presshes: Theremainingekride psadustiisiplirfieddadretrystallization from

a suitable solventfor examplegihanel.or Gyl acetate, of by colymn. orx( flash,chiamatography on

silica gel or alumina. The eluent used is, for example, a mixture of methanol and dichloromethane.
Scheme 6: 1st sBER AR He HasiC Procéss, tﬁ@%jr&&ﬁ%ts AR By tRE baSit froceS8E8n be
converted toSnvertivegonyatsion pigdudts ireconversionaeagtionsan higrocedurethrwmierthose

skilled in the art. 3Qfeninstance -when the; preduct jsdo beedgrivativegficompound:22; aecerding to
scheme 6, the reacg%n grrl%du&%%Jt?jlanbereactedwithappropriate aryl/heteroarylboronicacidderivativesor

aryI/heteroaronrgé"no in"compoun §4nd a suitable 35 catalyst,for examplePd(PPh3)4,

bis(diphenylphosphino)ferrocene]dichloropalladium(ll) or Pd2(dba)3, and a suitable base, for example
sodium carbonate, caesium carbonate or triethylamine, in a suitablesolvent,for example
dimethylformami@ke - 144 = digrethylformamide/watestotuehesacetonitrile tdimethoxpethanetor

dioxane. Theyreagtign faixiuse is allowed io egact for acertain tiges for #xampleb hops tosgveral
days, within a temgeratur range 5 betw en 60C and 120C. Once tgeéeaction ha?lendegh%py

precipitated solidis Hiteret oft, for Which the filter medium ?nea:{{y consist, for e&ggr%% et, of commercial

filter paper, and WEBHEE Withtkie 8fpréprateublect to be treated over a wide

== range. It ig within the capabilities of a person
gskilled in the art to determine a “pharmacologically

15 effective gquantity” of the combined pharmaceutical
composition. The administration can be made in a single

dose or a plurality of separate doses.

A suitable unit dosge 1is 0.001 mg to 100 mg of the
20 active substance, 1.e. at least one compound according
to the invention and cptionally a further
pharmaceutically active substance, per kg body weight

of a patient.

25 In a further aspect of the present invention,
accordingly pharmaceutical compositions comprising a
pharmacologically active guantity of at 1least one
compound selected from the group congisting of:
“compound 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,

3¢ 4S8, 50, 51, 5z, 53, 54, 55, 56, 57, 58, 5%, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
77, 78, 7%, 80, 81, 82, 83, 84, 85, 86, 87, 88, 8%, 90,
91, %2, 83, 94, 985, %6, 97, %8, 99, 100, 101, 102, 103,
104, 105, 106, 107, 108, 10%, 110, 111, 112, 113, 114,

35 115, 11, 117, 118, 1198, 120, 121, 122, 123, 124, 125,
126, 127, 128, 12%, 130, 131, 132, 133, 134, 135, 138,
138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148,



and the remaining solid is dried under 10 pressure, or any catalyst residues present are off and
washed with the appropriate solvent, solvent is removed under reduced pressure, solvent, reduced
filtered and the or the reaction mixture is freed from the solvent under reduced pressure. Alternatively,
the reaction mixture 15 can be stirred into a large anduht of water and the precipitated solid filtered
off, or the aqueous phase, after neutralization with a suitable aqueous acid, for example hydrochloric
acid, can be extritfed #itfra $8kabb3Grgatic sofeht, foF exarple dichiorotiéthaha®20 &f Bthy
acetate, and the mrganitézhases sonasitrateéisundarereduedd pressurks Thelramaihitig cilma, product is
purified by recrystadlization fram=a syiable;splvent; for axampleggthangl or elfy! aggtate; @by column
or flash chromatography on silica gel or alumina. The 25 eluent used is, for exam Ieg a mi>éture of
methanol and di¢fdrom&fars” - FoP f’nstérqc?é, WREn thé bfodl?@t’is 13 %é & d&rivarve of the
compound 23 act®Tding%8.schefme B the 2ddctictP30 ptéductZP¥ cald b retitéed Blith-aHBpriate
alkylzinc halides g9y, a suétable gatadyst, forexample PeBPhIds, 217, 218, 219, 220,
[1,1'-bis(dipheny spﬂr}o)f%ggceg?gic@g@pagggiurggg or %Cl%(ngh%in azﬂitak}l 2solvent, for
example dimethylformamide, tétrahydrofuran; toluené, dime%ho’xyethéne or d oxane. The'reaction
mixture is allowetPd reddt ford eertdiftimes for @3Enpk330 nfifbitestbl48 Rdtirs Aihin2ffemperature
range between roas, temaperature, and 4 20£31 Ones the pesactiorshgs eadedzany pescipitatesl, solid is
filtered off, fqy - 145 - whigh the filtey mediumymay gonsisgfor gxample,of capgmesgal filtggpaper, and
washed with the appropriate solvent, and the remaining solid is dried under reduced pressure, or any
catalyst residues”s' Pfé¥ent ZPERREFSY off &hd wadikd t'f‘njtﬂg%%%)Yopﬁ’ﬁ%%ﬁ’\%%‘ﬁ%ﬁ%%ﬁ%oIvent is
removed under reduged: piessurexor theereastionndikture Ifeadkfrom the solvart emeér réduced
pressure. Alternatively, thes raactionyaixture,gan be stirred into a large amount of 10 water and the

cipitated solid filtered off, or the agueous phase can be extracted with a suitable organic solvent, for
example dichloromethane or ethyl acetate, and the organic phase concentrated under reduced
pressure. The remaining crude product is purified by 15 recrystallization from a suitable solvent, for
example eth&nol O Bty ERetatE 5t byEcoiirmibr Halk chidhTatGhiphy JHraiGega tr Hiftina. The
eluent used is, forexample, imixtaesf hethanobhnddichlorométmne f20tSesemec el sbdtage
After the basic progess.thsrraducts forraad by the basiceass canbe canveited:to inventive
conversion products in cqnversi gr%actié)en&gri a aﬁ{o%%gnurggggwn 255 tg Ctgo%%séilledcicg] t@ art. For
instance, when tHé product 1 to be a derivative of the compound 25 accor Ing to Scheme 7, the
reaction product RARaf e réBERAL it exgfpled wWith af B0 Epidtopriste éklede Brorhide ®F iodide
and optionatly withea stitablgdasecprefatably sedivimdiydside; pyridine, trictkRydamine; potassium
carbonate or sodé{.g@d‘rpl%t oxidegﬂ@\%g@@qym a suitable inest solvent, fogﬁgéamplefurthex:

met

dimethylformamide yl sufphoxide, 35 methanol, dioxane, tetrahydrofuran, toluene, or in a base
as a solvent, for BXARPRGRHIdHE or HiethfSmings or WIHBEESITENt. ThRFeactiGFmixtizSR allowed
to react for a certdwrstimebtot ekampie 30Iminatesitoblizdays: in a temperature range between 0C

25 The pharmaceutical compositions according to  the
invention contain at least one of the new compounds
according to the invention, as defined hereinbefore, in
a pharmacologically active quantity, preferably in a
unit dose, e.g. the aforesaid unit dose and preferably

30 in an administration form which allows oral

administration.

With regard to pharmaceutical compositions comprising
compounds according to the invention and with regard to
35 the use of the compounds according to the invention as
medicinal products, reference is made to the statements

made 1in connection with the use o©of the new compounds



- 146 - and140C.Alternatively,anamino-substituted intermediate 24 can be reacted, for example, with
an appropriate chloride, bromide or iodide and a suitable catalyst,forexampletris(dibenzylidene- 5
acetone)dipalladium(0) or tetrakis(triphenylphospbirf%-6pa_lladium(0), and a suitable ligand, for
example 2-(dicyclohexylphosphanyl)biphenyl or BINAP, and a suitable base, for example sodium
tert-butoxide or gotassigm carl%ona'gz in a suitabée solvetnrg, forS exam le “}Ottgluenee a(ljlxi(g(artlwe or
dimethylformamitfe> The rédction mixtare 18 alfowed to react 1or a certain time, for example 2 hours to
30 hours, within Benisetatikd tardebetienerTand 1P 08dwHELhEdEA6HbN has ended, any
precipitated solid is filtered off, for which the 15 filter medium may consist, for example, of commercial
filter paper, and washed with the appropriate solvent, and the remaining solid is dried under reduced
pressure, or the fgactipn mixiureis freeghom thersolvent undesseduced prassureAlteragtively, the
20 reaction mixtyre can bhe stirred into a large amount aof water anqthe p%acipitated salid filtered off, or

the aqueousSphégéY%ﬂgﬁﬁgut? i72tion With & SUrabiE %f(ﬁ eafusséjcu\:f,ef%r e%ar%ﬁfﬁlyrdlrgawlgric acid,
can be extractedowith geuiatie isrganic sohveritafor erRampRLIY diglflbidrfetiaia 6L &yl @etate, and
the organic phasg-conceatatedyder geduead -p@ssuent b femaking eregroduct is:perified by

recrystallization gt sullghle solvenl. foLexampla.dioxang. iy agslale.praisge.gn iy column or

flash chromatograp‘ﬁy on silica3 gel or alumina. The eluent used is, for example, & mixturé of
methanol and diéfbidfRethan@ 2 Fot f¥stanc8@ whendhie prodid i to be W erivatveor i
compound 27 aqsioading ¢@Scheme 7] the reactionvds produtt26acarebe reacted, fatadkansle, with an
appropriate chlogaphospharic,ester and optionally with a suitable base, preferably sodium hydride,
pyridine, triethylamine, potassium carbonate Or lithium diisopropylamide, in a suitable inert solvent, for
- 147 - exampledimethylformamide,dimethylsulphoxide, methanol, dioxane, tetrahydrofuran, toluene,
Lﬁ? in a base as asolvent,forexample pyridineor trietra/clfimine, or without solvent. The reaction mixture 5

is allowed to readtr BIBHAM tithe, 1BLeRTRBIBURRGUr6 24 HOLPS Withint& femperattire Pange
between 0C and-EIOGIOncethe ¢e@ctioh hasmendesl, diy precipitateersotid isfillered off xfod which the

filter mediuy may,copsist.for examplenefeammercial 10 filter papars andwirshad wath thecappropriate
solvent, and the remalninc% solid is dried under red%#:ed pressure, orsthggea%tion p}iéd%e igfreed from
the solvent undef PEdulad pradsire “RtaHAatvely” 1" G fed into a farge

&re4ction mixtiiré can be sti
amount of 15 waltersandithe:pridBipitated solid filtered off, or the aqueous phase, after neutralization

with a suitable aqueous acid, for example hydrochloric acid, can be extracted with a suitable organic
solvent, for example dichloromethane or ethyl acetate, and the organic phase 20 concentrated under

reduced pressurg. e camalping e Rraduekds periied b recrysiallizoton kam A suiable solvent
for example dio ; r"ethianol; or by coluiiin or flash chromatography on silica gel or
alumina. THe eluent used is, for example, a 25 mixture of methanol and dichloromethane. Under some
of the reaction cdhiditions:speeiied sOHf Sk arpNE21rogps may posdivly enterdstolindesited side

reactions. It is thgkefqreprefesiad to,providethem-30 withpsatesting gieups or, in the case of NH2, to

The inventive compounds are obtainable according to the
25 following schemes {scheme 1-7) or corresponding
procesges known to those skilled in the art. For the
preparation of the inventive compounds, reference is
also made to patents WO 2004/104002 and WO 2004/104003
and to corresponding methods known from the literature.
30
The definition of the X1 to X21 radicals shown in the
following schemes corresponds to the substituents
defined above in connection with the general
formula (I), for example R radicals etc. The individual
35 assignment can be accomplished in a simple wmanner by
the person sgkilled in the art on the basis of his or

her average technical knowledge.



replace it with NO2, and then to eliminate the protecting group or to reduce the NO2 group. For
instance, in a modification of the above-described processes, at least one OH group in the starting 35
compounds can be replaced, for example, by a bgn%)%l Xy group, and/or at least one SH group can be
replaced, for example, by an S-benzyl group and/or at least one NH2 group can be replaced by an
NH-benzyl group or (fﬂbhll 21group. Subsequently, at least one - preferably all - - 148 - benzyloxy
group(s) or NH-benzﬁgmu%c be eliminated, for example, with hydrogen and palladium on
carbon, and/or at least one - preferablyh‘ﬂt5@ﬁ@nz | group(s) can he eliminated; for example, with
sodium in 5 ammonia, and/or lsé@;@orpgdugﬁ@ﬁera ly all - _ Gb( ) can be eduggd, for example,
with hydrogen and Raney hickel to NHZ.Under some of thel reagtion ¢ ndftions maritioned, OH, NH2
10 and COOH groupsiyHay pdssiblifenter into undesiféd sidelfeactibig. It is therefare preferred to
convert starting compounds gand intermediates which contain st least one OH grgup and/or at least
one NH2 group and/or at least one COOH group to corresponding carboxylic 15 ester and
carboxamide derivatives. In a modification of the above-described processe@refastagecompounds and
intermediates which have at least one OH group and/or which have at leagt one NH2 group can be
converted to carboxylic ester or carboxamide derivatives by reaction 20 with an activated carboxylic
acid group, for example a carbonyl chloride group. In a modification of the above-described processes,
starting compounds and intermediates which have at least one COOH grouprean bg converted to
carboxylic ester Or carboxamide 25 derivatives by reaction with an a }iva g adent, for example
thionyl chloride or carbonyldiimidazole, and subsequent reactiorhwéi i hol or amine.
Subsequently, at least one - preferably all - carboxylic ester or cafboxamide group($) in the 30 starting
.compounds and intermediates can be detached, for example, with dilute adueous acids or bases, in
‘Brder to release at least ane - preferably all - OH group(s) and/or NH2group(s) and/or COOH group(s).
35 The invention will bejexplained T dekatl stittygeference to the following examples without being

restricted to these exanitp %Cp@mpj@% |. Brepéraij ive comppunds, The general
S

synthesis methods which ased on-the-5-synthesis schemes|1-7 w re‘*usgg 0 thesize the
following inventive compounds™ Ting, precursors used for th e nafion of the invgntive compounds
can - unless stated otherwise, - be synthesized by 1 processgs known‘to those stIIed in the art. The
chemicals and solvents used have been purchased commercially from the|conventional suppliers
(Acros, Aldrich, Fluka, Lancaster, Maybridge, Merck, Sigma, TCI, 15 etc.) Zﬁyhﬂﬁégﬁed. Example 1:

OO
-~
NTNT R

7

Precursors for gelected examples of the inventive
5 pyrido[2,3-blpyrazines in which the substituents R2 and
R4 are to be substituted with hydrogen are obtainable,
for example, by the ©process in scheme 2 or a
corregponding procegg known to those gkilled in the
art. '
10



1-Ethyl-3-[3-(3-hydroxyphenyl)pyrido[2,3-b]pyrazin-6- 20 yllurea (compound 151) Preparation of
1-(3-chloropyrido[2,3-b]pyrazin-6-y1)-3- ethylurea (reaction according to scheme 5) 25 100
mgof3-chloropyrido[2,3-b]pyrazin-6-ylamine (0.55 nirEQI) were initially charged in 5 ml of predried
pyridine, and 44 p.1 of ethyl isocyanate (0.55 mmol) were added at room temperature. The mixture
was left to stir at 75Gfjaifeapd then another 132 ul in total of ethyl 30 isocyanate (1.65 mmol) were
added to the reactionmixtare 1h small portions over 18 h. The volatile constituents were then removed
under reduced pressure. The resulting solid was purified by means of column chromatography on
silica gel (eluent: dichlorommy Thismv& ight 35 yell oli '~;150 - For the
preparation of 3-chloropyridoji2,3-b yraE“i -6- ylamine, ref&€rence is he Fb ade tg the following
literature and to the processegs knawn to those skilled in the art: 5 1) TLS. eng;kt al. J. Chem. Soc.
1955, 2033-2035 ; C. Hibese, Mt al. ] ChéfA . Soc. 98k 303-Bob 2) CMvI. Atkinson&ét al. J. Chem.
Soc. 1956, 26-30 ; S. Goswami, etal. Molecules 2005, 10, 929-936 10 Prepatation of
1-ethyl-3-[3-(3-hydroxyphenyl)pyrido[2,3- b]pyrazin-6-ylJurea (reaction according to scheme 6) 100 mg
of 1-(3-chloropyrido[2,3-b]pyrazin-6-y1)-3-ethylurea (0.40 mmol) were initially charged in a DMF/water

mixture 15 undegpitrogen asa pratective gas-Subsequently; 80.3 mg of 3:hydroxyphgpylbaronic acid
(0.44 mmol), 126 m’c'?ééf sodium, carbonate (1.19 mmol) an

3 mg of )
tetrakis(triphenyBhbsPRing paIBURIOFTEE mmal) witd G de&%‘f’ne FOHRTION THREE wak stirred at
90C for 4 h. 20 Rerdferku ¢heanixtureewasaduhiged¥ith water antiXhBsprecgitated solawas
washed with dichipremgthane., The tesyitingorude produsiavas-stireacsonge agaie iwarmgbCM,
filtered off and d{[ﬂiedc.(;rrh}i:se (ga\é% g J.g_/rclallow gg@%szss Aclgi:ordinqé.to thi methos%;ﬁtggr inveng\ﬂ%
tompounds were préepare Hor exan@ipléJ compounc}fs ?ﬁgi 1 %, 1 ,3?)8, and 210. Example 2: 30
1-Ethyl-3-(3-o-toR#faminopyrido[2,3-blpyrazin-6-yl)urea (compound 160) - 151 - 55 mg of
1-(3-chloropyrido[2,3-b]pyrazin-6-y1)-3-ethylurea (0.22 mmol), 60 mg of o-toluidine (0.56 mmol), 33
mg of sodium tert-butagdgiaffh3 mmol), 29 mg of tris(dibenzylideneacetone)dipalladium(0)(0.03
mmol)and 5 78 mg of Z-(dicyclohexylphosphanyl)biphenyl (0.22 mmol) were initially charged in 1.5 mi
of predried toluene in a microwave reaction vessel under nitrogen as a protective gas. The reaction
mixture was heated to 100C (100 ) in the rowave forsBataautes. Th aft&} thenvolatile 10
constituents were r maye défr redu eg Pres fétthe crude produgt was furified by column

™ . . 2 .
chromatography on silica g Rt dichloromethane/methanol). This gav \ .15
According to this method, further inventive compouﬁds were prepared: for example-compounds 161,
180, 211, 212 and 213. Exahpfe 3: 10

Znd stage
POCI,

3rd stage

s Nx c Base = Nx O“‘){g
HN HN
~ —
~ HOX NE N o
12

3
HSX,
HINY ¥,

o E\i\\ SHX4
H, M
- e Ay
N N S
13

s

N_ _No
NT N sxld"XS
1 X

10



20 1-Ethyl-3-(3-phenoxypyrido[2,3-b]pyrazin-6-yl)urea (compound 64) Preparation of
1-ethyl-3-(3-phenoxypyrido[2,3-b]pyrazin-6- yl)urea (reaction according to scheme 3) 25 19 mg of
sodium hydride (0.48 mmol) (60% suspension in mineral oil) were initially charged in 10 ml of predried
dimethylformamide. At 0C, 37 mg of phenol (O.4O'm?n90?) were added dissolved in a little predried
dimethylformamide. The 30 mixture was stirred at OC for 1 h. Subsequently, 100 mg of
1-(3-chloropyrido[2,3-b]pyrazin-6-y1)-3-ethylurea (0.40 mmol)weredissolvedinalittlepredried
dimethylformamige:and laelded-deaprdse ati0C. Fheweraciibpwaixtutehwasistireechatiibatetemperature
overnight. After 38 e reaclign had @{Jdﬂ @eéﬁécﬁ%é%h%%%é aﬁigeféf%&?eswa@a@ng

neutralized with 1 N HCI. The precipitated crude product was purified by column chromatography on -
152 - silica gel (&ltent d%ﬁﬁ&?@ﬂm&haﬁ&?sﬁﬁﬁ a WRitE BB 2 W cdidig B%his
method, furtlser meetive compounds were 5 prepared: for example compounds 67, 69, 73, 80 and 87.
The reaction with amines can be carried out with triethylamine as the base in dioxane, or without base
in dioxane. According tq thls ethod, further inventive 10 cqmpounds were ared for ample
compounds 59, éilpi‘a‘gst 88pﬁeI5H§sS|(?6: chenFInlcaI csha(%ac grlgatlon TTLE{EEP Mgdatia%l%r selected
compounds 15 %@H}tm‘éﬁ/pyﬁiﬁ@@@bﬁoy?rabh@ﬁéﬁ\?&iﬂv@ﬁ/\ntﬁ¥@Iev§ﬁﬁim5n@ét&%cco% to the
general formula eeaik Pyridegyrazise gesvative MSMéziMtH) 4 or a corresponding

l'al|y1'3_(%%heryrl_ggggg[zk%gmr@gnﬁ%égg-tgi}gefﬁ.aed in the art.

Scheme 4
1st stage e MNa
H,N I - HN P ;[
X Xt—Ha! Kig N7 N7 UK,
15 =1 05 16

15 The precursor 16 from scheme 4 can be converted to the
inventive substituted pyrido[2,3-blpyrazines, for
example, by the process in scheme 5 or a corresponding

process known to those skilled in the art.



322.0 17 1-(2-morpholin-4-yl-ethyl)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 379.1 29
1-[3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-prop-2-inyl-thiourea 336.2 31
1-(3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1_]-%—g@)-propenyl)-thiourea 338.335
1-phenethy1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-trea 370.2 36
1-(2,3-di-pyridin-2-yl-pyrido[2,3-b]pyrazin6-y1)-3-ethyl-urea 372.1 37
1-(2,3-dimethyl-pyrido[2,3-b]pyrazin-6-y1)- 246.2 - 153 - Comp. Pyridopyrazine derivative MSm/z
(M+H+) 3-ethyl-ubcheae :

1st stage
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For the precursor 16 shown above, the intermediate 15

from scheme 4 can also be used.

Selected examples of the inventive pyrido[2,3-b]-
pyrazines in which the substituents R3 and/or R4 may be
selected alkyl, aryl or Theterocaryl radicals are

obtainable, for example, by the process in scheme 6 or



1-[3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-methyl-urea 296.1 39
1-ally1-3-[3-(4-phenoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y11-urea 398.1 40 Methanesulfonic
acid-4-[6-(3-allyl-ureido)- pyrido[2,3-b]pyrazin-3-y;]-E§§ny_l ester 400.0 41
4-dimethylamino-benzoicacid-4-[6-(3-allyl- ureido)-pyrido[2,3-b]pyrazin-3-yll-phenyl ester 469.3 42
Aceticacid-4-[6-(3-allyl-ureidp)- pyrido[2,3-b]pyrazin-3-y1]-phenyl ester 364.1.43. .

ety (0 BT S O T L] Croains 43 % 118 in the
1-[3-(4-amino-pliEry1)-pyrido[2,3-b]pyrazin6-y1]-3-methyl-thiourea 311.1 45
1-ethyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6- y1)-urea 294.2 46 1-acetyl-1-ethyl-3-(3-phenyl-pyrido[2,3-
b]pyrazin-6-y1)-uses 8gfe 36

1st stage
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In the preparation of the inventive aryl/hetercaryl-
substituted pyridopyrazines, the intermediate 9 from
scheme 2 or else the intermediate 11 from scheme 3 or a
10 correspondingly substituted intermediate can also be

used for the precursor 21 shown above.

Selected examples of the inventive
pyrido[2,3-blpyrazines in which the sgubstituents R3

15 and/or R4 way be selected O-, -, N-substituted
radicals are obtainable, for example, by the process in
gcheme 7 or corresponding processes known to those
skilled in the art.



47 1-ally1-3-[3-(4-fluoro-phenyl)-pyrido[2,3- b]pyrazin-6-y11-urea 324.0 48
1,1-diethyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 322.0 49

1-(2-chloro-ethyl)-3-[3-(4-fluoro-phenyl)- pyrido[2,_3-9 razin-6-y1]-urea 346.3 50

1-ethyl-3-[3-(4-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-urea 324.2 51

1-(3-phenyl-pyrido[%@%gzin-.6-y1)-3- propyl -urea 308.0 52

[3-(3-phenyl-pyridoT2;3- zin-6-y1)- 352.0 13534? Qnp. Pyridopyrazine derivative MSm/z (M+11)
ureido]-acetic acid-ethyl ester 53 (3-chloro-pyrido £ 2b]

10
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25
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The cleavage of the corregponding phosphoric esters can
be carried out by procedures which are known per se or
are known to those gkilled in the art via methods known

from the literature.

The starting compounds and intermediates are either
commercially available or can be prepared by procedures
known per se or known to these gkilled in the art. The
reactants 4, 7, 9-16, 21, 24 and 26 are valuable
intermediates for the preparation of the inventive

pyridopyrazines.

For the preparation o©f the starting compounds,
intermediates and the inventive pyridopyrazines,
reference is made, inter alia, to the following primary
literature, whose contents are hereby incorporated into

the disclosure of the present application:

1} Houben-Weyl, Methoden der Organigchen Chemie, Volume
4/la, p. 343-350

2) Houben-Weyl, Methoden der Organischen Chemie, fourth
ed., Volume E 7b (part 2), p. 579; Degussa GB 1184848
(1970); 8. Seko, et al. EP 735025 (1996)

3y D. Catarzi, et al.; J. Med. Chem. 1896, 1330-1336; J.
K. Seydel, et al.; J. Med. Chem. 1994, 3016-3022

4) Houben-Weyl, Methods of Organic Chemisgtry, Volume E
Sc¢, p.231-235



252.1 54 1-ethyl-3-[3-(4-fluoro-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-urea 312.2 55
-[3-(3-chloro-4-fluoro-pheny1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 346.2 56
4-[6-(3-ethyl-ureido)-pyrido[2,3-b]pyrazin3-y1]-benzqig acid 338.1 57
n-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-ylI- phenyl) -acetamide 350.9 58

[3-(2,4-difluoro- Im_l}l{g%nd 2 ?;é)é%( azm 6(5/ ]-Jg-eth yl-urea 3(25\% Qlume 16, p. 12609

-ethyl-3-(3-morp pyn& pyrazm- -yIY-trea 303,
-ethyl-3-[3-(4-mefhyt-piperazigelsyl)- zpyrlﬁo[aqé;r@&nyr@vzm@bxélﬁ urg@é’»l&@@s, 303-309;

1-ethyl-3-[3-(2-hydroxy-ghenyl)spyrido[2,3- Pysazin 6-y1]-ureg 310.2 '
1-ethyl-3-[3-(2- meth%g(xygeth%m%lo p)g/;rldo pyra%/n‘L 6-y1 Hiraa 2 &955, 2033

5 7)W. He, et al. Biocorg. Med. Chem. Lett. 2003, 13,
3097-3100

8) M. S. A. El-Gaby, et al. Indian J. Chem. Sect. B
2001, 490, 195~ 200; M. R. Myers, et al. Bioorg. Med.
Chem. Lett. 2003, I3, 3091-3096 ; A. R. Renslo, et

10 al. J. Amer. Chem. Scc. 19989, 121, 7459-7460 ; C. O.

Okafor, et al. .J. Heterocyclic Chem. 1983, 20, 1995-

; 203; C. R. Hopkins, et al. Tet. Lett. 2004, 45,
8631-8633

9} J. Yin, et al. Org. Lett. 2002, 4, 3481-3484 ; O. A.
15 El-Sayed, et al. Arch. Pharm. 2002, 335, 403-410 ; C.
Temple, et al. J. Med. Chem. 1992, 35, 988-953

10) A. M. Thompson, et al. J. Med. Chem. 2000, 43,
4200-4211; N. A. Dales, et al. Crg. Lett. 2001, 2313-
2316; G. Dannhardt, et al. Arch. Pharm. 2000, 267-
20 274; G. 8. Poindexter, et al. Bicorg. Med. Chem.
2004, 12, 507-%21; J.-M. Receveur, et al. Bioorg.

Med. Chem. Lett. 2004, 14, 5075-5080

—_ 11} G. Heinisch, et al. Arch. Pharm. 1997, 207-210; K,
Matsuno, et al. J. Med. Chem. 2002, 45, 4513-4523; A.
25 M. Papini, et al. J. Med. Chem. 2004, 47, 5224-5229

12) L. Mao, et al. Synthesis 2004, 15, 2535-2539; M.
Darabantu, et al. Tetrahedron 2005, 61, 2897-2905; E.
Ford, et al. Tet. Lett. 2000, 41, 3197-31%98; T.
Shiota, et al. J. Crg. Chem. 1983, 64, 453-457

30 13) J3. F. Miravet, et al. Org. Lett. 2005, 7, 479i-
4794; A. L. Castelhano, et al.  Bioorg. Med. Chem.
Lett. 2005, 15, 1501-1504.

14) J. W. Huffmann, et al. Biocorg. Med. Chem. 2006, 14,
247-262; T. Liu, et al. COrg. & Biomolecular Chem.
35 2005, 3, 1525-~1533



1-[3-(4-chloro-3-trifluoromethyl-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 294.9 64
1-ethyl-3-(3-phenoxy-pyrido[2,3-b]pyrazin-6 y1)-urea 310.2 65

yclopropylmethyl-amino)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 287.2 66
1-ethyl-3-{3-[(pyridin-4-ylmethyl)-amino]- pyrido[2,"3-i)fpa§/ra'zin-6-ylI-urea 324.2 67
1-ethyl-3-[3-(4-fluoro-benzyloxy)- pyrido[2,3-b]pyrazin-6-y1]-urea 341.9 - 155 - Comp. Pyridopyrazine
derivative MSm/z (M+W) 68 1-ethyl-3-(3-pyridin-4-yl-pyrido[2,3- b]pyrazin-6-y1)-urea 295.3 69
1-ethyl-3-[3-(pyridine@yloxy)-pyridai2@de bipyraziné-yifereard3tiG700f the inventive
1-ethyl-3-13-(tet@};(lg£qﬁfllggp-2-ylmethoxy)- pyrido[2,3-b]pyrazin-6-y1]-urea 318.2

5 Scheme 1: 1st stage

2,6-Diamino-3-nitropyridine or 2-amino-3,5-
dinitropyridine are dissolved in a suitable inert
solvent, for example methanol, ethanol,
dimethylformamide or dioxane. After adding a catalyst,

10 for example Raney nickel, palladium on carbon or
platinum(IV) dioxide, the reaction mixture is placed
under a hydrogen atmosgphere, and a pressure between 1

and 5 bar 1is established. The reaction mixture isg
allowed to react for several hours, for example 1-16

15 hours, within a temperature range between 20°C and
60°C. Once the reaction has ended, the insoluble
residues are filtered off, for which the filter medium

may consist, for example, of silica gel, Celite or
commercial glass fibre filters, and they are washed

20 with the appropriate solvent. The crude product,
present in sclution, is wused for the next reaction

without further purification.

2nd stage

25 The 1,2-dione derivative is initially charged in a
suitable inert solvent, for example methanocl, ethanol,
dioxane, toluene or dimethylformamide. 2,3,6~
Triaminopyridine or 2,3,5-triaminopyridine, directly
after the reduction, as a sclution of the crude

30 products in one of the abovementioned solvents, are
added to the initially charged 1,2-dione, optionally
with addition of an acid, for example acetic acid or a
base, for example potassium hydroxide. The reaction
mixture is allowed to react within a temperature range

35 of 20°C to 80°C for a certain time, for example 20
minutes to 40 hours. Once the reaction has ended, any

precipitated solid is filtered off, for which .the



71 1-ethyl-3-[3-(4-morpholin-4-yl-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 379.4 72
1-ethyydroxy-pyrido[2,3-b]pyrazin-6- y1)-urea 234.3 73 1-ethy1-3-[3-(3-methoxy-phenylsulfanyl)-
pyrido[2,3-b]pyrazin-6-y1J-urea 355.9 74 1-ethy|-31—(:i—§:|;5!in_olin-3-yl-pyrido[2,3- b]pyrazin-6-y1)-urea
345.1 75 1-(3-be_n_zo[b]th|ophen-3-yl-p_yr|do[2,3- b]pyr_aZ|n-6-y1)-3-ethyl-urea 350.1 76
e S r L DGO RIS N B e nnercia
n-{4-[6-(3-ethyl-dreld®pyridefr3- bipdarinsdipd]-pHenyll-regharrsioniatide 38280 .
1-ethyl-3-[3-(1h-pyrazok4ry1)-pKige{23nglpy@zin-6-y1hwea 8842380 under reduced
1_(3-benzylsu”a£¥lé%quoe[az,’3_ck>)lpy£%zei:n_gégt@ﬁ%_gxtzhyflﬁlilgce@ure ig freed of soclvent
5 under reduced pressure. When dimethylformamide is used,
the reaction mixture is stirred into a large amount of
water and the precipitated solid is filtered off, or
the aquecus phase is extracted with a suitable organic
solvent, for example dichloromethane or ethyl acetate,

10 and the organic phases are concentrated under reduced
pressure. The remaining crude product is purified by
recrystallization from a suitable sclvent, for example
dioxane, or by column or flash chromatography on silica
gel or alumina. The eluent used is, for example, a

15 mixture of methancl and dichloromethane.

Scheme 2: 1st stage
The pyridopyrazinone derivative 8 is initially
charged in a suitable inert solvent, for example
20 dimethyiformamide, dioxane or toluene, or without
golvent. A chlorinating agent, for example phosphoryl
chloride or thionyl chloride, is added at zroom
temperature and the reaction mixture 1is allowed to
react within a temperature range of from 20°C to 100°C
—_ 25 for a certain time, for example 1 hour to 24 hours.
Once the reaction hasg ended, the reaction mixture is
poured onto water and neutralized with a suitable
agqueous base, for example sodium hydroxide sclution.
Any precipitated solid is filtered off, for which the
30 filter medium may consist, for example, of commercial
filter paper, and washed with the appropriate solvent,
and the remaining solid is dried under  reduced
.pressure, or the agueous phase is extracted with a
suitable organic solvent, for example dichloromethane
3% orx ethyl acetate, and the organic phases are
concentrated under reduced pressure. The remaining
crude product is purified by recrystallization from a
suitable solvent, for example dioxane or toluene, or by

celumn or flash chromatography on silica gel or



340.0 81 1-ethyl-3-[3-(4-methyl-[1,41diazepan-1-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 330.5 82

1-[3-(4-amino-phenyl)-pyrido[2,3-b]pyrazin6-y1]-3-ethyl-urea 309.4 83

1-(3-amino-pyrido[2,3-b]pyrazin-6-y1)-3- 233.3 - _15](_5 -§Co_mp. Pyridopyrazine derivative MSm/z (M+r)
1

ethyl-urea 84 1-ethy|-3-pyrido[2,:%-b]pyrazin-6-y|-urea3 8.3 86

1-ethyl-3-[3-(4-flupro-2-hydroxy-phenyl)- pyrido[2,3:b]pyrazin-6-y1]-urea 328.2 87
1-(3-cyc|opentyl%%/lp|?3%/ﬁ 0[2@8]&?%%1- uf)‘%e E]S/I-ur%%r?,o .- §§fe' a mixture of
methanol and dichloromethane.

Scheme 3: 1st stage
5 2,3,6-Triaminopyridine or 2,3,5-triaminopyridine are,
directly after the reduction, as a solution of the
crude products, initially charged in one of the
abovementioned solvents. After an oxalic acid
derivative has been added, for example diethyl oxalate
10 or oxalyl chloride, the reaction mixture, optionally
with addition of an acid, for example hydrochloric
acid, sulphuric acid or glacial acetic acid, is allowed
to react within a temperature range of 20°C to 150°C
for a certain time, for example 10 minutes to 24 hours.
15 After the reaction has ended, any precipitated solid is
filtered off, for which the filter medium may consist,
for example, of commercial filter paper, and washed
with the appropriate solvent, and the remaining solid
ig dried under reduced pressure, or the reaction
20 mixture is freed from the solvent under reduced
pressure. Alternatively, the reaction mixture can be
stirred into a large amount of water and the
precipitated solid can be filtered off, or the agueous
phage, after neutralization with a suitable agueous
- 25 base, for example sodium hydroxide solution, can be
| extracted with a suitable organic sgolvent, for example
dichloromethane or ethyl acetate, and the organic phase
concentrated under reduced pressure. The remaining
crude product is purified by recrystallization from a
30 suitable solvent, for example dioxane or toluene, or by
column or flash chromatography on silica gel or
alumina. The eluent used is, for example, a mixture of

merhanol and dichloromethane.

35 2nd stage
The dione derivative 10 is initially charged in a
guitable inert solvent, for.example dimethylformamide,
dioxane or toluene, or without solvent. A chlorinating

agent, for example phosphoryl chloride or thionyl



1-ethyl-3-(3-(4-hydroxy-piperidin-1-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 317.2 89
(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)-urea 266.2 90 1-ethyl-3-(3-pyrimidin-5-yl-pyrido[2,3-
b]pyrazin-6-y1)-urea 296.3 91 1-ethy|-.3-(3-pyridin_-3-y%—pyr_ido[2,3- b]pyrazin'-6-y1)furea 295.3 92
1-a|Iy1-3-(3-phenyl-pyrldo[2,3-b]pyra2|n-6- yl)-u_re_a]3 6.3 93 1-ethyl-3-(3-piperazin-1-yl-pyrido[2,3-
N R i e T
pyrido[2,3-b]pyraZirBiyieureh 32512964 -[BY3BdiftetMiistazdl-4-gnperature range
pyrido[2,3-b]pyrazin-6rykl-3eethylusea 31838 981 -ethyk-334(4-thfluasmethoxy=pheqyly 1
pyrido[2,3-b]pYrgéLLrlliG-){:1(l-ur§2 Bﬁ%ﬁrs . Once the reaction has ended, the
5 reaction mixture 1s poured onto water and neutralized
with & suitable aqueous basge, for example sodium
hydroxide sgolution. Any precipitated solid is filtered
off, for which the filter medium may congist, for
example, of commercial filter paper, and washed with
10 the appropriate solvent, and the remaining solid is
dried under reduced pressure, or the agueous phase is
extracted with a suitable organic solvent, for example
dichloromethane or ethyl acetate, and the organic
phages are concentrated under reduced pressure. The
15 remaining crude product is purified by
recrystallization from a guitable sgolvent, £for example
dioxane or toluene, or by column or fiash
chromatography on silica gel or alumina. The eluent
used ig, for example, a mixture of methanol and

20 dichloromethane.

3rd stage
The intermediate 11 can be reacted with an
appropriate alcohol, thiol or amine and optionally with
- 25 a suitable base, preferably sodium hydride, pyridine,
' triethylamine, potassium carbonate or sodium methoxide
in methanol, in a suitable inert solvent, for example
dimethylformamide, dimethyl  sulphoxide, methancl,
toluene, or in a base as the solvent, for example
30 pyridine or triethylamine, or without solvent. The
reaction mixture i1s allowed to react for a certain
time, for example 30 wminutes to 2 days, 1in a
temperature range between 20°C and 140°C.

Alternatively, the intermediate 11 can be reacted with

35 an appropriate amine and a suitable catalyst, for
example trig{dibenzylideneacetcne)dipalladium{0) or
tetrakis (triphenylphosphine}palladium{0), and a
suitable ligang, for example 2-{dicyclchexyl-

phosphanyl)biphenyl or BINAP, and a suitable base, for



98 1-ethy1-3-(3-furan-2-yl-pyrido[2,3- b]pyrazin-6-y1)-urea 284.2 99
1-ethyl-3-[3-(2-methoxy-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 325.3 100
1-(3-(2,4-dimethoxy-phenyl)-pyrido[Z,3- b]pyrazin-6- ]f-3-_ethyl-urea 353.9 - 157 - Comp.
Pyrldop_yrazme derivative MSm/z (M+H) 101 1-ethyl-3- 3_-(1h-pyrrq|-_2-y1)-pyrido[2,3-
V) pydor 3 bIFS R &I SO T3t T Fre g LT e SR By S 7
b]pyrazin-6-y1)-area884 8164 1s@i@earnino-phenydy-pyrdai2, 3-blpyeazin6- i <g-athy|-ubea 309.2
105 1-ethyl-3-[3364-nyadrexymeth-0heny hnpyridek:3-tipyragin B Ui allowed to
react for a certaln time, for example 2 hours to 30
5 hours, in a temperature range between 60°C and 120°C.
After the reaction has ended, any precipitated solid is
filtered off, for which the filter medium may consist,
for example, of cowmercial filter paper, and washed
with the appropriate sgolvent, and the.remaining gsolid
10 is dried under reduced pressure, or the reaction
mixture 48 freed from the solvent under reduced
pressure. Alternatively, the reaction mixture can be
stirred into a large amount of water and the
precipitated solid can be filtered off, or the agueous
15 phase, after neutralization with a suitable agueous
acid, for example hydrochleoric acid, can be extracted
with a guitable crganic solvent, - for example
dichloromethane or ethyl acetate, and the organic phase
concentrated under reduced ©pressure. The remaining
20 crude product is purified by recrystallization from a
suitable sclvent, for example dioxane, ethyl acetate or
toluene, or by column or flash chromatography con silica
gel or alumina. The eluent used 1is, for example, a
mixture of methanol and dichlorcomethane.
o 25
Scheme 4: 1lst stage
The intermediate 15 can be reacted with an
appropriate, suitable chloride, bromide, iodide or
tosylate and optionally with a suitable Dbase,
20 preferably sodium hydride, pyridine, triethylamine,
potasgsium carbonate or sodium methoxide in methanol, in
a suitable inert solvent, for example
dimethylformamide, dimethyl sulphoxide, methanol, or in
a base as a - solvent, for example pyridine or
35 triethylamine, or without solvent. The reaction mixture
ig allowed to react for a certain time, for example 1
hour to 24 hours, in a temperature range between 20°C
and 150°C. Alternatively, the intermediate 15 can be

reacted with an appropriate aryl bromide or iodide and



324.2 106 1-[3-(3-amino-phenyl)-pyrido[2,3-b]pyrazin6-y1]-3-ethyl-urea 309.2 107
1-[3-(4-acetyl-phenyl)-pyrido[2,3-b]pyrazin6-y1]-3-ethyl-urea 336.1 108
1-[3-(2,3-dihydro-benzofuran-5-y1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 336.2 109
1-[3-(4-benzyloxy-3-fluoro-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 418.3 110
1-(2,3-dihydroxy-propy1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 340.0 111
1-ethyl-3-(3-(3-f%rmy1-4;m5é%ﬁpc%>?3?ngﬁ%nyl)- pyﬁég[%%yé}c {razin-6- ﬁ?ﬁea 352.1 T18"PLe
1-ethy1-3-[3-(4-rhEfa e shRERIPHERY BRI FEBE, 3- iﬂﬂ-ﬁe&gﬂ Plirea 372.1113  ©F
n-{4-(6-(3-ethyl-uretdod ¥ysitof2, Bhblpytatia-Spyil]phesyll-saddinanic) acid 409 &Hl14 a
1-ethy1-3-(3-pyridin-¢zyl-nyrido[2, 35 blpyrazin-gy1)-ureamgthanesulfopicagid salh 23331 -

5 phesphanyl)biphenyl or BINAP, and a suitable base, for

example potassium carbonate or sodium tert-butoxide, in

a suitable solvent, for example toluene, dioxane or
dimethylformamide. The reaction nmixture is allowed to
react for a certain time, for example 10 hours to 30

10 hours, in a temperature range between 60°C and 120°C.
Once the reaction has ended, any precipitated solid is
filtered off, for which the filter medium may congist,

for example, of commercial filter paper, and washed
with the appropriate solvent, and the remaining solid

15 is dried under reduced pregssure, or any catalyst
residues are filtered off and washed with the
appropriate solvent, and the solvent ig removed under
reduced pressure, or the reaction mixture is freed of

the solvent under reduced pressure. Alternatively, the

20 reaction mixture can be stirred inteo a large amount of
water and the precipitated solid can be filtered off,

or the aqueocus phase, after neutralization with a
suitable agueous acid, for example hydrochloric acid,

can be extracted with a suitable organic sclvent, for

= 25 example dichloromethane or ethyl acetate, and the
organic phase concentrated under reduced pressure. The

remaining crude product ig purified by
recrystallization from a suitable solvent, for example

ethancl or toluene, or by column or flash

230 c¢hromatography on silica gel or alumina. The eluent

ugsed is, for example, a mixture of wmethancl and

dichloromethane.

Scheme 5: 1st stage
35 After the basic processes, the prcducts formed by the
basic process can be converted in conversion reactions
to inventive conversion productes in a procedure known

to the person skilled in the art.



115 1-[3-(2,6-dimethoxy-pyridin-B-yi)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 354.9 - 158 - Comp.
Pyridopyrazine derivative MSm/z (M+ME) 116 1-[3-(2,6-dimethoxy-pyrimidin-4-y1)-

pyrido[2,3-.b]pyrazin-6-y1]-3-ethy|-urea_356.1 117 1 _ ‘
1-[3-(2,4-d|oxo-1,2,3,4-tetrahydropyr|m|d|n-5-y1)-pyr|d4o(i2,3-b]pyra2|n-6-y1]- 3-ethyl-urea 328.4 118

L2 cnioro-pyrdo[2 E By RN 1) 2 By BURA S 130 T0 be @ derivative

1-ethyl-3-{3-[4-(Rfethoxpetivky) Iohe RALE pyHdsR, 3 bipyragiets/-Grea 3684 r2pction

Acrylicacid-4-[6-(3-ethyt-ureidoy- pydde[2,34e-pyragin=8+9d]-phemyhestend364 gk priate

igocyanate and optionally a suitable base, preferably

5 sodium hydride, potassium hexamethyldisilazide,

pyridine, triethylamine or potassium carbonate, 1in a

suitable inert solvent, for example dimethylformamide,

dimethyl sulphoxide, acetonitrile, dichleromethane,

1,2-dichlorcethane or dioxane, or in a base asg the

10 sgolvent, for example pyridine or triethylamine, or

without solvent. The reaction mixture is allowed to

react for several hours, for example 1 - 24 hours,

within a temperature range between ¢ and 80°C. Once the

reaction has ended, any precipitated solid is filtered

i5 off, for which the f£ilter medium may consgist, for

example, of commercial filter paper, and washed with

the appropriate solvent, and the remaining sclid 1is

dried under reduced pressure, or the reaction mixture

is freed of the solvent under reduced pressure.

20 Alternatively, the reaction mixture c¢an be stirred into

a large amount of water and the precipitated solid can

be filtered off, or the agueous rhage, after

neutralization with a suitable aquecus acid, for

example hydrochloric acid, can be extracted with a

— 25 suitable organic sclvent, for example dichloromethane

or ethyl acetate, and the organic phase concentrated

under reduced pregsure. The remaining crude product is

purified by recrystallization from a suitable sclvent,

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

30 flash chromatography on silica gel or alumina. The

eluent used is, for example, a mixture of methanol and

dichloromethane.

Or, alternatively, when the product is to be a

35 derivative of compound 18 according to sgscheme &5, the
reaction product 16 may be reacted with phosgene or
carbonyldiimidazecle and an appropriate amine in a
suitable inert sclvent, for example dimethylformamide,

tetrahydrofuran, toluene, dichloromethane or



1-[3-(4-cyano-phenyl)-pyrido[2,3-b]pyrazin6-y1]-3-ethyl-urea 319.1 123
1-(3-benzo[1,2,5]oxadiazol-4-yl-pyrido[2,3- b]pyrazin-6-y1)-3-ethyl-urea 336.0 124
1-ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y11-urea 340.0 125
1-[3-(2,6-dimethoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 354.2 126

1—[3-(3-acetyl-p@ggﬁé—ﬁ%ﬁ[ﬁf-blpygzing;{gﬁ)%%pxwga 3362127 itaple  base,

1-ethyl-3-[3-(3-morp

“phenyl)- pyrido yrazin-6-y1]-urea 379.2 128

1-[3-(6-amino-pyHch- DR rido D3 BIpYFzin-6-y 1£.3%EHl-urea BLEErESg carbonate,
3-(4-[6-(3-ethyl-ureldn)ipyrisie}2,3-b]Npyrazinydydlpherioxykpropionsduren382:8t80e , is
1_ISOpr0py|'3_(31%15@3/"%@0[&3%&%Q}Srfilz%'@ic)é@ilgeal §08a% 1'0%:%%’ to react for a

5

10

i5

20

PN 25

30

35

certain time, for example 15 minutes to 24 hours, in a
temperature range between 0 and 60°C. Alternatively,
the reaction product 16 c¢an be reacted with an
appropriate amine-phenyl-carbamate reagent and
opticnally with a suitable base, preferably pyridine,
sodium carbonate, triethylamine or sodium hydride, in a
suitable inert solvent, for example tetrahydrofuran,
dioxane, dichloromethane, dimethylformamide or
acetonitrile, or in a base as a sclvent, for example
pyridine or triethylamine, or without solvent. The
reaction wixture is allowed to react for a certain
time, for example 1 hour to 18 hours, within a
temperature range between 0°C and 120°C. Once the
reaction has ended, any precipitated solid is filtered
off, for which the filter medium may consist, for
example, of commercial £ilter paper, and washed with
the appropriate solvent, and the remaining solid is
dried under reduced pressure, or the reaction mixture
ig freed of the sgsolvent under reduced pressure.
Alternatively, the reaction mixture can be stirred into
a large amount of water and the precipitated solid can
be filtered off, or the agueous phage, after
neutralization with a suitable agueous acid, for
example hydrochloric acid, can be extracted with a
suitable organic solvent, for example dichloromethane
or ethyl acetate, and the organic phase concentrated
under reduced pressure. The remaining crude product is
purified by recrystallization from a suitable solvent,
for example ethancl or ethyl acetate, or by column or
flash chromatography on silica gel or alumina. The
eluent used is, for example, a mixture of methancl and

dichloromethane.

For instance, when the product ig to be a derivative

of compound 19 according to scheme 5, the reaction



Comp. Pyridopyrazine derivative MSm/z (M+ME) 131 1-cyclopentyl-3-(3-phenyl-pyrido[2,3-
b]pyrazin-6-y1)-urea 333.9 132 1-penty1-3-(3-phenyl-pyrido[2,3-b]pyrazin-6- y1)-urea 336.2 133
n-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-y1]-phenyl}-acrylamide 363.2 134
1-tert-buty1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 322.1 135"
L bydoy S phenondele SISO appropriace
1-ally1-3-[3-(4-ni@pReryaypyaas[2, 3261y rasimy yibiiotivea 387.1 $3g¢table  base,
1-ethyl-1-(ethylgarb@moybl-3-(3phenyipyridef@:3-bpyrazin-6etdirrea 86,1 13btassium
carbonate or pyridine, in a suitable inert solvent, for
5 example dimethylformamide, tetrahydrofuran, acetone or
toiuene, or 1in a base as a solvent, for example
pyridine or triethylamine, or without solvent. The
reaction mixture is allowed to react for a certain
time, for example 30 winutes to 20 hours, within a
10 temperature range between 0 and 115°C. Once the
reaction hag ended, any precipitated solid is filtered
off, for which the filter medium wmay consist, for
example, of commercial filter paper, and washed with
the appropriate solvent, and the remaining solid is
15 dried under reduced pressure, or the reaction mixture
ig freed of the solvent under reduced pressure.
Alternatively, the reaction mixture can be stirred into
a large amount of water and the precipitated solid can
be filtered  off, or the agueous  phase, after
20 neutralization with a suitable aquecus acid, for
example hydrochloric acid, can be extracted with a
suitable organic solvent, for example dichlorcmethane
or ethyl acetate, and the organic phase concentrated
under reduced pressure. The remaining crude product is
PEN 25 purified by recrystallization from a suitable sclvent,
\ for example ethanol or ethyl acetate, cr by column or
flash chromatography on silica gel or alumina. The

eluent used is, for example, a mixture of methanol and

dichloromethane.
30
Cr, alternatively, when the product is to be a
derivative of the compound 20 according to scheme 5,
the reaction  product 16 can be reacted with
thiocphosgene or thicocarbonyldiimidazeole and an
35 appropriate amine in a suitable inert solvent, for
example dimethylformamide, tetrahydrofuran, toluene,

dichloromethane, ethanol or acetonitrile. Optionally, a
suitable base, preferably pyridine, sodium

hydrogencarbonate, potagsium carbonate, triethylamine



[3-(4-hydroxy-pheny1)-pyrido[2,3-b]pyrazin6-y1]-carbamic acid-allyi ester 323.0 140
(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- carbamic acid-ethyl ester 295.3 141
1-ethyl-3-[3-(4-phenyl-piperazin-1-y1)- pyrido[2,3-b]pyazin-6-y1]-urea 378.3 142
1-(2,2-dimethyl-[1,3]dioxolan-4- ylmethyl) -3- (3-phenyl-pyrido[2,3-b]pyrazin-6-y1)-urea 380.2 143

1,3-bis-(3- phenyl yrido| ra ur 7 p id 6-y1
acetamidine 264. éD 1485 %[%aﬁyl % met %xye%%dlr%%é%) géﬁl’l ﬁ%gg%%)gyrggn%gﬁ%%reg 3)41 2

146 1-(4-hydroxyBulyH2s3- Eﬁén;ﬁ%‘ﬁﬁﬁ@ﬁ? 185E2 58 - LGB LByrdopyrazihe Rtvative MSm/z
(}144r) "~ in a temperature range between -10 and 80°C. Once the

reaction has ended, any precipitated solid is filtered

5 off, for which the filter medium may consist, for
example, of commercial filter paper, and washed with

the appropriate solvent, and the remaining solid is
dried under reduced pressure, or the reaction mixture

is freed of the solvent under reduced preséure,

10 Alternatively, the reaction mixture can be stirred into
a large amount of water and the precipitated solid can

be filtered of £, or the agueous phase, after
neutralization with a suitable aqueous acid, for
example hydrochloric acid, can be extracted with a

15 suitable organic sclvent, for example dichloromethane
or ethyl acetate, and the organic phase concentrated
under reduced pressure. The remaining crude product is
purified by recrystallizaticn from a suitable solvent,

for example ethanol or ethyl acetate, or by column or

20 flash chromatography on silica gel or alumina. The
eluent uged is, for example, a mixture of methanol and

dichloromethane.

Scheme €: 1st stage
o 25 After the basic process, the products formed by the
ﬂ basic process can be converted to inventive conversion
products in conversion reactions in a procedure known

to those skilled in the art.

30 For instance, when the product 1s to be a derivative
of compound 22 according to scheme 6, the reaction
product 21 can be reacted with appropriate
aryl/hetercarylboronic acid derivatives or
aryl/hetercarylorgancotin  compounds and a guitable

35 catalyst, for example PA{PPha) 4, 1,1~
bis (diphenylphosphino) ferrccene]ldichloropalladium(II)
or Pd,{dba),, and a suitable base, for example sodium
carbonate, caesium carbonate or triethylamine, in a

guitable golvent, for example dimethylformamide,



blpyrazin-6-yl)-urea 147 1-(3-hydroxy-propyl)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 324.2 148
1-ethyl-3-{3-[4-(3-morpholin-4-yl-propoxy)- phenyl]-pyrido[2,3-b]pyrazin-6-yll-urea 437.3 149
1-ethyl-3-[3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrqzir}-géyll-thiourea 326.1 150
1-ethyl-3-(3-p-tolylamino-pyrido[2,3- b]pyrazin-6-y1)-urea 323.2 151

T D
1-[3-(3,4-dimeth@kJpHeasypyhaorR, 305 pytdnapt] -3 Bley-readsion saixture  is
1-[3-(4-amino-3-4matbexytphesyl)-pyHae[2, Fh]pyeazin-eyddSrethyliwiena 331 158xample
3-16-(3-ethy|-ur%idBEB)_LngL_Z@I%-bJ@y&%@&%ggnzgrﬂ%in a temperature range
5 between 60°C and 120°C. Once the reaction has ended,
any precipitated solid is filtered off, for which the
filter wmedium may consgist, for example, of commercial
filter paper, and washed with the appropriate solvent,
and the remaining solid is dried under reduced
10 pressure, or any catalyst residues present are filtered
off and washed with the appropriate solvent, and the
solvent i1g removed under reduced pressure, or the
reaction mixture is freed from the solvent under
reduced presgssure. Alternatively, the reaction mixture
15 can be stirred into a large amount of water and the
precipitated sclid filtered off, or the agueous phase,
after neutralization with a‘suitable agueous acid, for
example hydrochleric acid, can be extracted with a
suitable organic solvent, for example dichlorcmethane
20 or ethyl acetate, and the organic phase concentrated
under reduced pressure. The remaining crude product is
purified by recrystallization from a suitable solvent,
for examplie ethancl or ethyl acetate, or by column or
flash chromatography on silica gel or alumina. The
S 25 eluent used is, for example, a mixture of wmethanol and

dichloromethane.

For instance, when the product is to be a derivative

of the compound 23 according to scheme 6, the reaction

30 product 21 can be reacted with appropriate alkylzinc
halides and a suitable catalyst, for example Pd(PPh;),,
[1,1'-bis(diphenylphosphino) farrocene]dichicropalladium{II)

or PACi,(PPh;}), in a suitable golvent, for exanmple
dimethylformamide, tetrahydrofuran, tcluene,

35 dimethoxyethane or dioxane. The reaction mixture is
allowed to react for a certain time, for example 30
minutes to 48 hours, within a temperature range between
room temperature and 120°C. Once the reaction has

ended, any precipitated solid ig filtered off, for



337.1 156 1-(3-(3-chloro-4-hydroxy-5-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 374.2
157 1-ethyl-3-(3-m-tolylamino-pyrido-[2,3- b]pyrazin-6-y1)-urea 323.3 158
1-ethyl-3-[3-(4-methoxy-phenylamino)- pyrido[2,3-b]pyeazin-6-y1]-urea 339.0 159

1-[3-(4-chloro- phenylamino) pyrido-[2,3- b]pyrazin -6-y1]-3-ethyl- urea 343.1 160

1-ethyl-3-(3-o-tol am noayrldo}jz,f; b p |n -6- y%} urea (33%%% for exam
1-ethy1-3-[3-(pyri in- -ylamino)-pyri 0[2 pyrazm-aé/:yﬁ urea -161-Co p Pyrldopyrazme
derivative MSm/2WRIE)262 1-biiS3Y3- (@%@thenﬂ&ﬁan)WﬁW&ﬂZ 3-BbyFazin-652]-urea
337.2 163 appropriate solvent, and the remaining solid is dried

under reduced pressure, or any catalyst residues

5 pregent are filtered off and washed with  the
appropriate solvent, and the solvent is removed under
reduced pressure, or the reaction mixture is freed from
the solvent under reduced pressure. Alternatively, the
reaction mixture can be stirred into a large amount of

10 water and the precipitated solid filtered off, or the
agqueous phase can be extracted with a suitable organic
solvent, for example dichloromethane or ethyl acetate,
and the organic phase concentrated under reduced
pressure. The remaining crude product is purified by

15 recrystallization from a suitable solvent, for example
ethanol or ethyl acetate, or by column or £flash

chromatography on silica gel or alumina. The eluent

used is, for example, a mixture of methanol and
dichloromethane.
20
Scheme 7: 1st stage
After the basic process, the products formed by the
basic process can be converted to inventive conversion
products in conversion reactions in a procedure known

e 25 to those skilled in the art.

For instance, when the procduct is to be a derivative
of the compound 25 according to scheme 7, the reaction
product 24 can be reacted, for example, with an

30 appropriate chloride, bromide or iodide and optionally
with a suitable Dbase, preferably sodium hydride,
pyridine, triethylamine, potassium carbonate or sodium
methoxide in methanol, in a suitable inert solvent, for
example dimethylformamide, dimethyl suiphoxide,

35 methanol, dioxane, tetrahydrofuran,. toluene, or in a
base as a golvent, for example pyridine or
triethylamine, or without sélvent. The reaction mixture
ig allowed to react for a certain time, for example 30

minutes to 2 days, in a temperature rande between 0°C



1-ethy1-3-[3-(3-methoxy-4-methylphenylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea 353.3 164
1-ethyl-3-[3-(4-hydroxy-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea 325.3 165
1-ethyl-3-[3-(5-methyl-pyridin-2-yl-amino)- pyrido[2,3-p}pyrazin-6-y1]-urea 324.3 166
1-ethyl-3-[3-(1-methyl-1H-pyrazol-3- ylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea 313.4 167

1-ethyl-3-[3-(4-flygrp-phenylanmino)- pysidalz,3:plpviazin-6-yllyrea 3a /4 168 1ot s tut g
1-(4-hydroxy-buty1)-3-[3-(4-hydroxy-3- methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-y1]- urea 384.3 169
Phosphoricacid-h%‘?or-?ﬁ%&%%th Pur&idB)- Peridbg2%4:Bidyrazint3-yHFRktoxy-ienfftester
420.2 170 1-[3-(2echiomr4-hiydroxi-jptrensiB-pykdofR;3icb]pyrazindiyly-3=etiylaurea 8344131671
1-[3-(4-chloro-2-agthexwphenyl)-pysde(2,3- blpytazip:bay1]-3-ethylkyrea3ahh 142 dene -
113-(3,>-dimethy LA RV Rl 3 PYRFRlS S AP e PO 3 2T UIRA phosphine) -
palladium{0}, and a suitable ligand, for example
2-{dicyclohexylphosphanyl}biphenyl or BINAP, and a
suitable base, for example sodium tert-butoxide or
potassium carbonate, in a suitable solvent, for example
10 toluene, dioxane or dimethylfcrmamide. The reaction
mixture is alliowed to react for a certain time, for
example 2 hours to 30 hours, within a temperature range
between 6&0°C and 120°C. OCnce the reaction has ended,
any precipitated golid ig filtered off, for which the
15 filter medium may consist, for example, of commercial
filter paper, and washed with the appropriate solwvent,
and the remaining solid is dried under reduced
pressure, or the reaction wmixture 1is freed from the
solvent under reduced pressure. Alternatively, the
20 reaction mixture can be stirred into a large amount of
water and the precipitated solid filtered off, or the
agueous phasge, after neutralization with a suitable
agueous acid, for example hydrochleric acid, can be
extracted with a suitable organic solvent, for example
e 25 dichloromethane or ethyl acetate, and the organic phase
| concentrated under reduced pressure. The remaining
crude product 1s purified by recrystallization from a
suitable solvent, for example dioxane, ethyl acetate or
toluene, or by column or flash chromatography on gilica
30 gel or alumina. The eluent used is, for example, a

mixture of methanol and dichlorcmethane.

For instance, when the product is to be a derivative

cf the compound 27 according toe gcheme 7, the reaction

35 product 26 can be reacted, £for example, with an
appropriate chlorophosphoric ester and opticnally with

a suitable base, preferably sodium hydfide, pyridine,
triethylamine, potassium carbonate or lithium

diisopropylamide, in a suitable inert solvent, for



312.2 173 1-ethyl-3-[3-(1-methyl-1H-pyrazol-4-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea 298.4 174
yano-thiophen-2-y1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 325.3 176
1-[3-(4-hydroxy-3-methoxy-pheny1)- pyrido[2,3-b]pyfazin-6-y1]-3-(4-morpholin-4- yl-butyl)-urea 453.4
177 1-[3-(3-chloro-4-methoxy-phenylamino)- 373.4 - 162 - Comp. Pyridopyrazine derivative MSm/z

(M+W) pyrido[2,3-blpyrazin-6- rea _178.1-ethyl-3;[3-(naphthalen-
pyrido[2,3-b]pyrazin- -);11 urezglﬁ ]Estghf)%g )5?]3 3- (qumom-%jéiR {mino)- ENERelae,

pyr|d0[23b]pyrﬁﬁﬁjﬁ@?ﬂlureefif%@@‘%‘l%o tetrahydrofuran toluene, or 1in a

base as a solvent, for example pyridine or
triethylamine, or without sgolvent. The reaction mixture

5 ig allowed to react for a certain time, for example
1 hour to 24 hours, within a temperature range between

0°C and 1£0°C. Once the vreaction has ended, any
precipitated solid 1is £filtered off, for which the
filter medium may consist, for example, of commercial

10 filter paper, and washed with the appropriate solvent,
and the remaining solid is dried under reduced
pressure, or the reaction mixture is freed from the
golvent under reduced pressure. Alternatively, the
reaction mixture can be stirred into a large amount of

15 water and the precipitated solid filtered off, or the
agqueous phase, after neutralization with a suitable
agqueous acid, for example hydrochloxic acid, can be
extracted with a suitable ocrganic solvent, for example
dichleoromethane or ethyl acetate, and the organic phase

20 concentrated under reduced pressure. The remaining
crude product ig purified by recrystallization from a
suitable sclvent, for example dioxane, ethyl acetate or
ethanol, or by column or flash chromatography on silica

gel or alumina. The eluent used 1is, for example, . a

_— 25 mixture of methanol and dichloromethane.

Under some of the reaction conditions specified, OH,
SH and NH, groups may possibly enter into undesired side
reactions. It 1s therefore preferred to provide them

30 with protecting groups or, in the case of NH,, to

repiace it with NO;, and then to eliminate the
pretecting group or to reduce the NO, group. For
instance, 1in a modification of the above-degcribed

processes, at least one OH group in the starting
35 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 NH-benzyl group or by an
NO, group. Subsequently, at least one - preferably all -



1-[3-(3,5-dimethoxy-phenylamino)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 369.3 181
1-ethyl-3-[3-(pyrazin-2-ylamino)-pyrido[2,3- b]pyrazin-6-y1)-urea 311.3 182
1-ethyl-3-[3-(3-isopropoxy-phenylamino)- pyrido[2,341k)pyrazin-6-y1]-urea 367.2 183
1-ethyl-3-(3-(4-hydroxy-3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-ureaP- toluenesulfonate base)

340.3 (free 184 1-[3+( mgro-p tdin-4-ylaming)- pyridof2.3-blayrazin-gxyll3rethylurea 344.3 185
1-[3-(3,5-dich|or%§l'4%h§droxy- hgnylg%ﬁolf;- rido 2,,3-b]pyra%ﬁ-6-3ﬁ]}-§%éﬂ% reglé 5%{3.2 186
1-[3-(3,5-dichlor RS2 &§ pheh§i- ﬁ%ﬁ*ﬂ?ﬁ%} g?ingﬁlﬁ?fﬁ@-%ﬂ]ﬁﬁ?e%?é&.?dl on
1-[3-(3,4-dimethosyphenylmiiorpwidolZ 8= b pyrezin-6534¢ Beathplurea’ds92 $8&enzyl
1-ethy1-3-[3-(3-bydsaxy-4ymeryIphenyiarinapwido[2 Srb]pyazin 6-yllwiea 33841189 in
5 ammonia, and/or at least one - preferably all - NO;
group (s) can be reduced, for example, with hydrogen and

Raney nickel to NH,.

Under some of the reaction conditions mentioned, OH, NH;
10 and COOH groups may pogsibly enter into undesired side
reactions. I+ ig therefore preferred +to convert
starting compounds and intermediates which contain at
least one OH group and/or at least one NH, group and/or
at least one COQH group to corresponding carboxylic
15 ester and carboxamide derivatives. In a modification of
the above-described procesgses, starting compounds and
intermediates which have at least one OH group and/or
which have at least one NH, group can be converted to
carboxylic ester or carboxamide derivatives by reacticn
20 with an activated carboxylic acid group, for example a
carbonyl chloride group. In a modification of the
above-degcribed processes, starting compounds and
intermediates which have at least one COCH group can be
converted to carboxylic ester or carboxamide
P 25 derxivatives by reaction with an activating agent, for
' example thionyl chloride or carbonyldiimidazole, and
subsequent reaction with a suitable alcohol or amine.
Subgequently, at least ons - preferably all -
carboxylic ester or carboxamide group(s) in  the
30 starting compounds and intermediates can be detached,
for example, with dilute agueocus acids or bases, in
order to release at Jleast one - preferably all - OH

group (s) and/or NH, group{s) and/or COOH group(s).

35 The inventicn will be explained in detail with
reference to the following examples without being

regtricted to these examples.



3-[6-(3-ethyl-ureido)-pyrido[2,3-b]-pyrazin3-ylamino]-5-trifluoromethyl-benzoic acid 421.3 190
1-ethyl-3-[3-(6-methoxy-pyridin-3-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea 340.3 191
1-[3-(3,5-dimethyl-phenylamino)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 337.3 192
1-[3-(4-cyano-phenylamino)-pyrido-[2,3- 334.1 - 163 g Comp. Pyridopyrazine derivative MSm/z (M+In
b]pyrazin-6-y1]-3-ethyl-urea 194 1-ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea hydrochloride base) 340.1 (free 195
1-ethy1-3-(3-pH&RIRYATH0[2,3-b]pyrazin-6- y1)-thiourea 310.2 196

I. Preparation of inventive compounds

The general synthesis methods which are based on the
5 synthesis schemes 1-7 were used to synthesize the following

inventive compounds.

The precurscrs used for the preparation of the inventive
compounds can - unless stated otherwise - be synthesized by
10 processes known to those gkilled in the art.

The chemicals and gsolvents used have been purchased

commercially from the conventional suppliers (Acros,

Aldrich, Fluka, Lancaster, Maybridge, Merck, Sigma, TCI,
15 etc.) or synthesized.

Example 1:

1-Ethyl-3-{3-(3-hydroxyphenyl)pyrido(2,3-blpyrazin-6-
20 vyllurea {compound 151)

Preparation of 1-(3-chloropyridoi2,3-blpyrazin-6-yl)-3-

ethylurea (reaction according to scheme 3)

25 100 mg of 3-chloropyrido([2,3-blpyrazin-6-ylamine
(0.55 mmol)} were initially charged in 5 ml of predried
pyridine, and 44 pl cof ethyl isocyanate (0.55 mmol) were
added at room temperature. The mixture was left to stir at
75°C for 3 h and thern another 132 pul in total of ethyl

30 isocyanate (1.65 mmol) were added to the reaction mixture
in small porticns over 18 h. The volatile constituents were
then removed under reduced pressure. The resulting solid
was purified by means of column chromatography on silica
gel ({eluent: dichloromethane/methanol). This gave a bright

35 vyellow solid.



1-(3-chloro-pyrido[2,3-b]pyrazin-6-y1)-3- cyclohexyl -urea 306.2 197

1-ethy1-3-[3-(4-hydroxy-3-methoxyphenylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea 355.3 198

1-ethy1-3-[3-(4-hydroxy-3,5-dimethylphenyl)-pyrido[2,3-b]pyrazin-6-y11-urea 338.3 199

3-ethyl-1-phenethyl-1-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 398.2 200

1-Ally1-3-{3-[4-(tetrahydro- pyran -2-yloxy)- pheny1J-pyrido[2,3- b]pyrazin 6-y1}-thiourea 422.2 201

3-ethyl-1-[3- (4 methoxy- he rido[2,3- b] razin- 6'1\@ l ur 36%3; 202
oF: E )

3-ethyl-1-(3-pHerI-pyrtio[2, ]f) 55in? rS/l) (2 pipé %/ﬁo (%ﬁjforldlenbase) 405.4
(free 203 N-14§8¢8-Etieyl-ureigd)emyaited2, 3-43- pyrazialasy1]phéay 1}t phdryt-acdamideiass.3 204
1-(4-hydroxy-bufyl)s 3 8phenyinpyride[ 2:3reb] piriazinstya)-weavhydeachloridles33813. (fraechase) 205

the art:
5 1} T. 8. Ogdene, et al. J. Chem. Soc. 1955, 2033-2035 ; C.
L. Leege, et al. J. Chem . Soc. 1855, 303-309

2) C. M. Atkinscn, et al. J. Chem. Soc. 1956, 26-30 ; S.
Goswaml, et al. Molecules 2005, 10, 92%-236

10 Preparation of 1l-ethyl-3-[3-(3-hydroxyphenyl)pyrido(2,3-

blpyrazin-6-yllurea (reaction according to scheme 6)

100 mg of 1-(3-chloreopyrido([2,3~blpyrazin-6-yl)-3-ethylurea
(0.40 mmol) were initially charged in a DMF/water mixture
15 under nitrogen as a protective gas. Subsequently, 60.3 ng

of 3-hydroxyphenylboronic acid (0.44 wmmol), 126 mg of
sodium carbonate {(1.19 mmol) and 23 mg of
tetrakis (triphenylphosphine}palladium{0) (0.02 mmol) were

added. The reaction mixture was stirred at 90°C for 4 h.
20 For woxrkup, the mixture was admixed with water and the
precipitated solid was washed with dichloromethane. The
resulting crude product was stirred once again in warm DCM,

filtered off and dried. This gave a yellow solid.

25 According to this method, further inventive compounds were
prepared: for example compounds 152, 153, 154, 208, 209 and
210,

Example 2:

30
1-Ethyl-3-(3-o~-tolylaminopyrido[2,3-blpyrazin-6-yl)urea
{compound 1460)

Preparation of l-ethyl-3-{3-o-tolylaminopyrido(2,3-bl-

35 pyrazin-6-yl)urea {reaction according to scheme 3)



Aceticacid-4-[3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-ureido]-butyl ester 380.4 206
1-(4-amino-butyl)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 337.3 207
1-(5-hydroxy-penty1)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea 352.3 - 164 - Pyridopyrazine
derivative MSm/z (M+H.) 3-[6-(3-ethyl-ureido)-pyrigo{2,3-b]-pyrazin3-y1]-N-methyl-benzamide 351.2
1-ethyl-3-(3-(2-methoxy-5-methyl-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 338.1

L3 00 e DTS S e 102 a3 rey oM A
pyl’ido[2,3-b]pWinﬁ?6-§1mP&rba 60 mg of o-toluidine (0.56 mmol), 33 mg of
sodium tert-butoxide (0.33 mmol), 29 mg ok
tris (dibenzylideneacetone)dipalladium{0) (0.03 mmol) and
5 78 mg of 2-(dicyclohexylphosphanyl)biphenyl (0.22 mmol)
were initially charged in 1.5 ml of predried toluene in a
microwave reaction vessel under nitrogen as a protective
gas. The reaction mixture was heated to 100°C (100 watts)
in the microwave for 30 minutes. Thereafter, the volatile
10 constituents were removed under reduced pressure and the
crude product was purified by column chromatography on
gilica gel (eluent: dichloromethane/methanol). This gave a
vellow solid.

15 According to this method, further inventive compounds were

prepared: for example compounds 161, 180, 211, 212 and 213.

Examplie 3:

20 1-Ethyl-3-(3-phencxypyridel(2,3-blpyrazin-6-yljurea
(compound 64)

Preparation of 1-ethyl-3-{(3-phenoxypyrido{2,3-blpyrazin-6-
—- vllurea {reaction according to scheme 3)
25
19 mg of sodium hydride (0.48 mmol) (60% suspension in
mineral oil) were initially charged in 10 ml of predried
dimethylformamide. At 0°C, 37 mg of phencl {(0.40 mmol) were
added dissolved in a little predried dimethylformamidé. The
30 mixture was stirred at 0°C for 1 h. Subseqguently, 100 mg of
1-(3-chloropyrido[2,3-bipyrazin-6~-yl)~3-ethylurea
(0.40 mmcl) were dissolved in a little predried
dimethylformamide and added dropwise at 0°C. The reaction
mixture was stirred at room temperature overnight. After
35 the reaction had ended, the reaction solution was added to
ice-water and neutralized with 1 N HCl. The precipitated

crude product wasg purified by column chromatography on



351.1 -ethyl-3-[3-(4-methyl-benzylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea 337.2
-ethy1-3-[3-(3-fluoro-4-methyl-phenylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea 341.2
-[3-(3,4-dimethy1-phenylamino)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 337.1
1-ethyl-3-[3-(4-isopropyl-phenylamino)- pyrido[2;3-bjfyrazin-6-y1]-urea 351.1
1-(4-morpholin-4-yl-butyphenylpyrido[2,3-b]pyrazin-6-y1)-urea 407.3

N-14-[3-(3-phenyl-pyrido[2,3-b]pyrazin-6- y ido]-butyll-acetamide 37 .
1-[3-(3-amino- i}%egt eiyi%%yné\o 2, 3 p%l?/lraﬁ]l% Xlﬁa hy‘?%tj%rxciz?latn 8’2?%‘,3 This gave a

1-[3-(3-acetyl- Maéﬁ) Eﬁéﬁﬂ}pyndo[Z 3- b]pyrazin-6-y1]-3-ethyl-urea 354.2
1-ethy1-3-[3-(4-methoxy-3-methyl-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 338.3

According to this method, further inventive compounds were

5 prepared: for example compounds 67, 69, 73, 80 and 87.

The reaction with amines <can be carried out with
triethylamine as the base in dioxane, or without base in
dioxane. According to this method, further inventive

10 compounds were prepared: for example compounds 59, 62, 65,
81 and 88.

II. Physico-chemical characterisation
II.1 ESI MS data for selected compounds

15

Table 1: New pyridol2,3-blpyrazine derivatives with
relevant MS data according to the general formula
I

M8 m/=z

Comp. |Pyridopyrazine derivative
D Y PY (M+H')

) 1-allyl-3-{3-phenyl-pyridoi2,3-blpyrazin-6- 499 0
T vl} -thiourea '

1 1-(2~morpholin-4-yl-ethyl) -3~ (3-phenyl- 379 1
pyride([2,3-blpyrazin-6-yl)-urea '

- 1-[3-{4-hydroxy-phenyl) -pyrido[2,3- 136 o
bl pyrazin-6-yl] -3-prop-2-inyl-thiourea .

31 1-[3-(4-hydroxy-phenyl) -pyrido (2, 3- 338 3
blpyrazin-6-yl]l -3-({e) -propenyl) -thiourea '

1-phenethyl-3-{3-phenyl-pyrido[2,3-
35 p ‘ ' phenyl-py [ 370 2
blpyrazin-6-yl) -urea

1-(2,3-di-pyridin-2-yvl-pyridci2,3-b razin-
16 py yi-py { lpyraz 372 1
6-yl)-3-ethyl-urea

37 1-(2,3-dimethyl-pyrido([2,3-blpyrazin-6-yl)- (246.2




1-[3-(6-ethoxy-pyridin-3-y1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 339.3 223
1-ethyl-3-[3(2-fluoro-4-me hyl-pheny1)- 326.2 - 165 - Comp. Pyridopyrazine derivative MSm/z
(M-1411 pyrido[2,3-b]pyraz n-6-y1J-urea 224 1-ethyl-3-(3-(3-fluoro-4-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea 342.1 225 1-ethyl-343-(2-fluoro-3-methoxy-pheny1)-
pyrido[2,3-b]pyrazin-6-y1]-urea 342.1 226 1-ethyl-3-[3-(3,4,5-trimethoxy-phenyl)-

pyrido[2,3-b]pyrazin-6-y1]-urea 384.2 227 1-[3-(3,5-difluoro-2-methoXy-phenyl)- n/z
pyrido[2,3-b]pyeazip:6-Y He3-eldiies: 36@ 338 i-ethy3-[3-(4-trifluoromethyl-phen A .
pyrido[2,3-b]pyrazin-6-y1]-urea 362.3 (M+H)
3-ethyl-urea
1-[3-{4-hyd -phenyl} -pyridei2, 3-

38 [ ( yoroxy-p Y Py 29¢.1
blpyrazin-6-yl] -3-methyl-urea
1-allyl~3~{3-(4-phenoxy-phenyl)-pyridol[2,3-

39 Y (13- (4-p y-p Y PY | 398 .1
blpyrazin-6-yl] -urea
Methane sulfonic acid-4-{6-(3-allyl-ureido)-

40 400.0
pyrido[2,3-bipyrazin-3-yl] -phenyl ester
4-dimethylamino-benzoic acid-4-[{6-(3-allyl-

41 ureido) -pyrido[2,3-blpyrazin-3-yl] -phenyl 469.3
ester
Acetic acid-4- [6- (3-allyl-ureido) -

47z 364.1
pyrido[2,3-blpyrazin-3-yl]-phenyl ester
1-ethyl-3-{3-({4-hydroxy-phenyl) -pyrido{Z2,6 3-

43 ethy {3-(4-hy y-phenyl) -py { 4103
blpyrazin-6-yl] ~urea
1-[3-{4-aminoc-phenvl)-pyrido[2,3-b razin-

44 [ (4-am P yl)-py [ Iy 311.1
6-yvl] ~3-methyl-thiourea
l-ethyl~3~ (3-phenvl-pyridel[2,3-b razin-6-

45 Y (3-phenyl-py [ ipy 294 o
v1l) -urea
l-acetyl-l-ethyl-2-{3-phenyl-pyride{2,3-

e Y Y {3-phenyl-py ( 336 3

_ bipyrazin-6-yl) -urea
1-allyl-3-[3-{4-flucro-phenyl) -pyrideiZ, 3~

47 Y [ ( P yh) -py { 324.0
blpyrazin-&-yl] -urea
1,1-diethyl-3-{3-phenyl-pyridciz, 3-

48 7 3P YRR { 322.0
blpyrazin-6-yl) -urea
1-(2-chl -ethyl)-3-[3-(4-fluoro-phenyl) -

49 (2-chloro-ethyl) [ ( P v 346.3
pyrido[2,3-blpyrazin-6-yl] -urea
l-ethyl-2-[3-{4-methoxy-phenyl}-pyridol2,3-

50 7 [ ‘4-m P Y by 324 .2
blpyrazin-6-yl] -urea
1- (3-phenyl-pyridel2,3-b razin-6-y1l)-3-

51 (2-phenyl-py [ Ipy yv1) 3080
propyl-urea

52 [3- (3-phenyl-pyrido[2,3-bipyrazin-6-yl) - 352.0




229 1-ethyl-3-[3-(2,3,4-trimethoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 384.3 230
1-(3-(3-chloro-4-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 358.2 231

1-ethyl-3-[3-(3-fluoro-4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea 328.3 232
1-ethyl-3-[3-(6-fluoro-pyridin-3-y1)- pyrido[2,3-blpyr&zin-6-y1]-urea 313.3 233
,4-dimethyl-thiazol-5-y1)-pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 329.4 234

1-ethyl-3-[3-(2
1-[3-(2-chloro-
1-[3-(5-acetyl-

Fmethoxyr

phenyl)-pyrido[2,3- b]pyrazin-6-y1]-urea 324.3 235

1-[3-(5-chloro-
1-ethyl-3-[3-(3

pyrido(2,3-blpyrazin-6-yl] -urea

- ! . MS m/z
aysidin-4-\Ph) pivdicles, 3z h iy avér-wel]Brethyl-urea 329.3 236 +/
thiophen-2-y1)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 342.3 237 (M+HE")
thiophen+2:y1)ayidaf2 3 blpyasia-GsyL);3-ethylapea 334.1 238
mcthu)\y pllc(ll_yl) pylluulL 3=b pyraZiﬁ o= ijJ tHea

1-{3-chloro-pyrido[2,3-b razin-6-yl)-3-

53 By BY Y 252.1
ethyl-urea
l-ethyl-3-{2~{(4~fluoro-phenyl) -pyridoe{2,3-

54 Y , Pheny=i—py 312.2
blpyrazin-6-yi] -urea
1-{3-{3-chloro-4-flucro-phenyl) -pyridol2,3-

55 . PRERYSITRY 346.2
blpyrazin-6-yl] -3-ethyl-urea
4-[6-(3-ethyl-ureido)-pyridol2,3-b azin-

56 Y . pyxa8o Ipyrazin 338.1
3-yvl]-benzoic acid
n-{4-[6~{3-ethyl-ureido) -pyridol[2, 3-

. {4-[6~ (3-ethyl-ureido) -pyrido] 2509
blpyrazin-3-yl] -phenyl}-acetamide
1-[3-(2,4-diflucro-phenyl) -pyridoi2,3-

58 P yi)-py { 329.¢%
blpyrazin-6-yl] -3-ethyl-urea
l-ethyi-3-(3- holin-4-vl1- ido[2,3-

co Y {(3-morpholi vl-pyridol 303 1
blpyrazin-6-yl} -urea
l-ethyl-3-[3-{4-methyl-piperazin-1-vyl1) -

60 Y PR vl 316.3
pyrido(2,3~-blpyrazin-6-yl]-urea
1-ethyl-3~[3-(2~hydroxy-phenyl)-pyridolz2,3-

‘1 Y [3-(2~hy y-phenyl) -py [ 3105
blpyrazin-6-yl] ~urea
l-ethyl~3-[3-(2-methoxy-ethylamino) -

62 , 291.2
pyridol2,3-blpyrazin-6-yl] -urea

‘3 11-[{3-{4~chloro-3-trifluoromethyl-phenyl) - So4 g
pyrido{2,3-blpyrazin-6-yl] -3-ethyl-urea )
1-ethyl-3- (3-phenoxy-pyridof{2,3-b razin-6-

ca % (3-p Y -PY L lpyrazi 3102
v1i)-urea
1-[3~{cyclopropylmethyl-amino) - ido{2,3-

65 Y propy Y ) -pyrido] 287 2
blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-{3-[(pyridin-4-yvimethyl) -amino] -

66 Y { Py Y : vl ] 324.2
pyrido[2,3-blpyrazin-6-yl}-urea
l-ethyl-3-{3-{4-fluoro-benzyloxy) -

67 Y Y Y) 341.9




324.1 - 166 - Comp. Pyridopyrazine derivative MSm/z (M+11+) 239
1-[3-(3-bromo-5-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 402.3 240
1-[3-(benzothiazol-6-ylamino)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 366.3 241
1-ethy1-3-[3-(4-methy1-3-trifluoromethylphenylaniifé)-pyrido[2,3-b]pyrazin-6-y1]-urea 391.4 242
1-[3-(3-cyano-4-methyl-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 348.3 243
1-ethyl-3-[3-(4-phenoxyr-phenylamino)- pyrido[2,3-b]pyrazin-6-y1)-urea 401.3 244 MS m/z
1-[3-(4-chloro{=methy |- henidamymod-zayrie ofta Bibipyrari-6-y 1]-3-ethyl-urea 357.3 24@M "
1-[3-(2-chloro44-methyliphenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 357.1 24 +H
l-ethyl-3-(3-pyridin-4-yl-pyridol(2,3-

68 295.3

blpyrazin-6-yl} -urea

l-ethyl-3-13- idin-3-vylo -pyridol2,3-
63 eEnY { (pyridin yloxy) -py 311.3
blpyrazin-6-y1l} -urea

l-ethyl-3-[3-(tetrahydro-furan-2-ylmethoxy) - 318 o
70 .
pyrido(2,3-b]pyrazin-6-yl]-urea

l-ethyl-3-[3-(4-morpholin-4-yl-phenyl) - I
71 .
pyride[2,3-blpyrazin-6-yl]-urea

l-ethyl-3- (3-hydroxy-pyridol[2,3-blpyrazin-6-
72 234.3
vl) -~urea

i-ethyl-3- 13- (3-methoxy-phenylsulfanyl; - 355 g
73 .
pyrido{2,3-blpyrazin-6-yl] -~urea

l-ethyl-3-{3~quinclin-3-yl-pyrido(2,3-
- ethy {3-quin yl-py 345 1
blpyrazin-6-yl) ~urea

. 1-(3~-benzo[b]thiophen-3-yl-pyridol2,3- 350 .1
5 .
bipyrazin-6-yl)-3-ethyl-urea

i-ethyl-3-[3- (pyridin-2-ylsulfanyl) -
76 327.3
pyrido(2,3-blpyrazin-6-yl] -urea

1-{3-{4-dimethylamino-phenyl)-pyrido[2,3- 3373
77 )
— blpyrazin-é6-yll-3-ethyl-urea

n-{4-[6-{3-ethyl-ureido}-pyrido(2,3-
78 ‘ 387.3
bl pyrazin-3-yl] -phenyl}-methane sulfonamide

i-ethyl-3-[3-{1lh-pyrazol-4-yl)-pyridoiz,3-
79 284 .2
bipyrazin-6-yli-urea

80 1-({3-benzylsulfanyl-pyridol2,3-blpyrazin-6- 3400
yl) ~3-ethyl-urea '

l-ethyl-3-{3-(4-methyl-[1,4]ldiazepan-1-yl)- 3305
81 .
pyrido[2,3-blpyrazin-6-yl] ~urea

1-[3-{4-amino-phenyl) -pyrido[2,3-blpyrazin-
82 309.4
6-yil]l-3-ethyl-urea

83 1- (3-amino-pyride{2,3-blpyrazin-6-yl)-3- 233.3




1-ethy1-3-[3-(3-trifluoromethylphenylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea 377.4 247
1-[3-(2-chloro-4-trifluoromethoxyphenylamino)-pyrido[2,3-b]pyrazin-6-y1]-3- ethyl-urea 427.3 248
1-[3-(4-chloro-2-methoxy-5-methylphenylamino)-pyrido[2,3-b]pyrazin-6-y1]-3- ethyl-urea 387.4 249
1-ethy1-3-[3-(4-methylsulfanyl-phenyl)- pyrido[2;3-b¥ayrazin-6-y1]-urea 340.3 250
3-[6-(3-ethyl-ureid0)-pyrido[2,3-b]pyrazin3-y1]-benzenesulfonamide 373.3 251

N-{4-[3-(3-phenyl-pyridqg[Z,3-blpyrazin-6- y1)-ureido]-butyll-methanesulfonamide 415.3 -5;16;“7% 1.2
NMR spectroscepigpdaterand melingpaints fas selestetheompounds  Compound 1:
1-ally1-3-(3-pHenyl-pyriio[2,3-b]pyrazin-6-y1)- 5 thiourea Melting point; 239-240C (D¢ c@Fﬁﬁj)lH-NMR
(d6-DMSO0): 8 E 4.40 (m, 1H), 5.60 (d, 1H), 6.07-6.17 (m, 1H), 7.55-7.70i{(m, 4H), 8.35 (d,
2H), 8.45 (d, 111-1),-9.54 ((25‘,!:'}?1}35\ :i%(%;‘: (s,-1H),-12.55 (m;-1H).-10-Compound-2:
1-(2-methyl-allyd3-3-(3- naplaihhzr-y}-pym:do{iﬂa b?pﬁahh};@cyb)zmm’rﬁrreé Myxe239-240C ¥Bedamp.)
1H-NMR (d6-DMS0): 8 =1.94 S 32 (m ;iH ZS_( g é é H), 7.60-7.69 (m, 3H),
8.00-8.05 (m, 149, 8.07;8.12 (WY, 11 by %(‘%1 i Tgsri E‘ﬁ% TORER }()s]le) 9.684s,.1H), 11.32
(s, 1H), 12.78 (m, 1H). Pl(}'drﬁ@d@ncﬁBbiif3'¥$¥ﬁé’th6>‘(¥%ﬂ\éh¥1e)apyrldo[2 3-blpyrazin-6- 20
yl}3{24nmhyEﬂwlyﬂ“Q$W§acyclopentyloxy—pyrido[2,3~b]pyrazln—6« 2093
yl)v3~ethyl—urea ’
58 l1-ethyl-3-[3- (4-hydroxy-piperidin~-1-y1l) - 519 5
pyrido[2,3-blpyrazin-6-yl] -urea
89 (3~-phenyl-pyrido[2,3-blpyrazin-6-yl}-urea 266.2
- -3 - imidin-5- - i 2 -
50 i-ethyl-3-(3-pyrimidin-5-yl-pyrido{2,3 596 3
blpyrazin-6-yl) -urea
- - - - iclin~3 - - i 2 "
o1 l-ethyl-3-(3-pyridin-3-vl-pyridol(2,3 295 3
blpyrazin-6-yl) -urea
- -3-(3-~ - ido{2,3-b in-6-
. i-allyl-3-{(3-phenyl-pyrido]| lpyrazin 3063
v1)-urea
- e S - i | -1 -~ - 1 z2 3~
53 i-ethyl-3-{3-piperazin-l-vyl-pyridol(2, 2023
blpyrazin-6-yl)-urea
-[3-(3- - idin-4-vy1l hyl) -
94 1-[3-(3-chloro-pyridin yvimethyl) 329 3
pyridoi{2,3-blpyrazin-6-yl] -3-ethyl-urea
= l-ethyl-3-[3-{6- h ~ idin-3-vi1) -
ot ethy [3- (f-methoxy-pyridin v1) 305 3
pyrido(2,3-blpyrazin-6-yl] -urea
13- (3,5-dimethyl-i l-d-y1) -
o6 1-[3-(3,5-dimethyl-isoxazo yl) 313 .3
pyrido[2,3-blpyrazin-6-yi]-3-ethyl-urea
1~ i - - 1 - -
. ethyl-3-i3-{4-trifluormethoxy-phenyl) 398 3
pyrido[2,3-blpyrazin-6-yl] ~urea
i-ethyl-3-(3- -2-yl- i 3
o8 ethyi-3-(3-furan-2-yl-pyrido[2,3 984 2
bipyrazin-6-yl}-urea
l-ethyl-3-[3-(2-meth -pyridin-3-y1) -
- ethyl-3-[3-(2-methoxy-pyridin vi) 325 3
pyrido(2,3-blpyrazin-6-yl] -urea
1-[3-{(2,4-dimeth -ph 1)- ido{2,3~
100 [3-{ imethoxy-phenyl) -pyridol 353 9
blipyrazin-6-yl]-3-ethyl-urea




Mp.: 251-252C (Decomp.) 1H-NMR (d5-DMS0): 8 = 1.92 (s, 3H), 3.85 (s, 31-1), 4.27-4.35 (m, 21-1),
5.02 (s, 1H), 5.24 (s, 1H), 7.15 (d, 21-i), 7.58 (d, 1H), 8.31 (d, 21-i), 8.41 (d, 1H), 9.46 (s, 1H), 11.29 (s,
251H), 12.68 (m, 1H). Compound 4: 1-(2-methyl-ally1)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea
Mp.: 225-226C (Decomp.) 30 1H-NMR (d5-DMSO0): 87=1.90 (s, 3H), 4.30-4.35 (m, 2H), 5.01 (s, 1H),
5.22 (s, 1H), 7.55-7.80 (m, 41-1), 8.30-8.38 (m, 21-1), 8.45 (d, 11-i), 9.52 (s, 1H), 11.32 (s, 1H), 12.65
(m, 1H). 35 Compound [5: I-allyI-3-(3-naphth-2-yl-pyrido[2,3-h]pyrazin6-y1)-thiourea [\j.: 21%;-2_243C
(Decamp.) - 1GmpH-NMR (EPMIC) Se= det?ifatde5.37 (d, 1H), 5.65 (d, 1H), 6.07-6.19 (m,
1H), 7.57-7.68 (m, 3H),!7.97-8.05 (m, 1H), 8.07-8.19 (m, 2H), 8.40-8.52 (m, 2H), 8.99 QI4EY 9 70 (s,
1H), 11.36 (s, |{1H), 12.56, (t.1H),1S 90mpogvglr}g_@sﬂfggyil:g-@l(ﬂﬂg%pg&-pfl,eglyl)-pyrido[2,3-
blpyrazin-6-yl)ithiourea Mp.: 240-241C %D%é:om ﬁ%‘lH-NMR (d6-DMSO0): 8 = 3.87 (s, 3+H34.86-4.42
(m, 2H), 5.32 10 (d. 1H)55 BE & 2y, B.66-6.18 61, 1H), 7.16.(d, 211), 7.60 (d, 1H), 8.32 (d, 2H), 8.42
(d, 1H), 9.56 (Sé]lérl)’ 11129 (5:11113,-12.56 fmnd dho 1 1GEMPOUNG Fiidin-3 - AR 3
1-ally1-3-(3-(4+ OXYy- 1)-pyrido{2,3- 15 blpyrazin-6-y11-thiourea-hydrochloride Mp.- $604161C
s S CH L BRXIE. 3 J2 Bpvaln Sy sy

(Decomp.) 1H-NMR(d d;1H), 5.50 (d,111).6.95-6.16 (m, 111),
6.97 (d, 2H),7/57(d,1H)| 820tz P11}, -&:48d -111) 39 syl Dy 1047 [(bs3111), 2011.24 (s, 1H),
12.56 (m, 111 .1@3mpo Jgg}‘%;gé(g&gaghg)ﬁ-yb&ggiop,3-b]pyrazin-6-y1)-3- (4-nitro-pi13e§1‘3}/1§-thiourea
Mp.: 260-261CG{Decomp-)-25-H-NMR(46-DMSO)-8="7-61-7-68-(m—31H)772- (e 21D 775d,
111),8.01-8.06 %7(1) 1H), BL6(@, (2138 26(dr MR B 538 F) 98,58 (P 121 Ry DAk 1 H),9.62(s,111), 9.76
(s, 111), 11.81 (5, 111).| 6 -y1] -3-ethyl-urea :

i-ethyl-3~ {3~ (4-hydroxymethyl-phenyl) -
105 Y (3-( y. Y yl-pheny 324 2
pyrido[2,3-blpyrazin-6-yl]-urea

1-[3-{3~amino-phenyl) -pyrido{2,3-b razin-
106 [3-¢ phenyl) -py [ Ipy 309 .2
6-yl]l-3-ethyl-urea

1-[3-(4-acetvl-phenyl) -pyrido[2,3-blpyrazin-
107 (3-¢ yl-phenyl) -py PY 336.1
6-y1l] -3-ethyl-urea

1-[3-(2,3-dihydro-benzofuran-5-yl) -
108 336.2
pyrido[2,3-blpyrazin-é6-yl]-3-ethyl-urea

1-[3-{4-benzyloxy-3-fluoro-phenyl) -
105 418.3
pyrido{2,3-blpyrazin-6-yli-3-ethyl-urea

1-(2,3-dihvdroxy-propyl) -3- {3-phenyl-
110 ( Y Y p' Py P i 340.0
o pyridoe[2,3-blpyrazin-6-yl) ~urea

l1-ethyl-3-{3-(3-formyl-4-methoxy-phenyl) -
111 _ 352.1
pyridoi2,3-blpyrazin-6-yl]-urea

l-ethyl-3-[3- (4-methanesulfonyl-phenyl) -
112 372.1
pyride[2,3-blpyrazin-6-yl] -urea

n-{4-[6-{3-ethyl-ureido) -pyrido(2,3-
113 _ , , 409.3
blpyrazin-3-yl]l -phenyl}-succinamic acid

l-ethyl-3-{3-pyridin-4-yl-pyridol(2,3-
114 blipyrazin-6-yl) -urea methane sulfonic acid|295.3
salt

1-[3-{2,6-dimethoxy-pyridin-3-vyl)} -
115 . 354.9
pyridol2,3-blpyrazin-6-ylj-3-ethyl-urea




30 Compound 9: 1-(3-(4-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6- y1)-3-(4-nitro-phenyl)-thio-urea

Mp.: 250-251C (Decomp.) 1H-NMR (d6-DMSO0): 8 = 3.85 (s, 311), 7.17 (d, 2H), 7.71 (d,

- 169 -

Compound 10: 1-tert.buty1-3-(3-phenyl-pyrido[2,3-b]pyrazin6-y1)-thiourea Mp.: 227C (Decomp.)
1H-NMR (d5-DMSO0): 8 = 1.65 (s, 9H), 7.53-7.69 (ms 4H), 8.34 5(d, 2H), 8.41 (d, 1H), 9.51 (s, 1H),
10.98 (s, 1H), 12.75 (s, 1H). Compound 11: 1-cyclopropyl1-3-(3-phenyl-pyrido[2,3-

blpyrazin-6-y1)-ihioureq 10 Mp-:233-234C " "H-NMR(d6-DMSU):8=0.70-0.80(m, ZH), 0731 1.00(m) 21-I),

3.20-3.28(M, {Hbd51-TFRENHyS366th2L &b Bidfm did 1),9.52 (5,111),11.31(s,111);T2. 4B(E1H).

15 Compound 12: 1-methy1-3-(3-phenyl-pyrido[2,3-b]pyrazin-6- y1)-thiourea (M+H
1-{3-{(2,6~dimeth -pyrimidin-4-yl}-

116 [3~¢ imethoxy-pyrimidin yvl) -
pyrido[2,3-blpyrazin-6-yl}-3-ethyl-urea
1-[3-(2,4-dioxo-1,2,3,4-tetrahydro-

117 pyrimidin-5-yl) ~pyrido {2, 3-b]lpyrazin-6-y1]- |[328.4
3-ethyl-urea
1-ethyl-3-[3-(1lh-indol-5-vl)-pyridecl2,3-

118 Y vl -py [ 333.0
blpyrazin-6-vy1l] -urea
1-{3-chl - ido{2,3-b in-6-yl) -

110 {3-chloro-pyridol| lpyrazin v1) Jes o
ethyl-thiourea
l-ethyl-3-{3-14-(2-meth ~ath -ph 1]~

130 "% {3-[4- (2-methoxy~ethoxy) -phenyl] —
pyridoi2,3-blpyrazin-6-yl}-urea
Acrylic acid-4-[6-(3-ethyl-ureido) -

121 364 .1
pyridoi2,3-b] -pyrazin-3-y1l] -phenyl ester
1-[3-{4-cyano-phenyl) - ido[2,3-b razin-

195 Y phenyl) -pyrido| Tpy 319 .1
6&-yl]-3-ethyl-urea

~{(3-benzofli,2,5}oxadiazol-4-yl-pyridei{2,3-

123 336.0
blpyrazin-6-yl) ~3-ethyl-urea
l1-ethyl-3-[3- (4-hydroxy-3-methoxy-phenyl) ~

124 7 Y_ Y y-phenyl) 340.0
pyridoiz,3-blpyrazin-6-yll -urea

- 1-[3-(2,6-dimethoxy-phenyl) -pyrido 2,3-

i 125 yop vl -py [ 354.2
blpyrazin-6-yl] -3-ethyl-urea
1-[3-(3-acetyl-phenyl) -pyrido[2,3-b razin-

ize 7P Y Py [ Ty 336.2
6-v1]-3-ethyl-urea
l-ethyl-3-I3-{3-morpholin-4-yl-ph 1)-

127 Y { { P yl-phenyl) 378.2
pyrido[2,3-blpyrazin-6-yl] -urea
1-[3-(6~-aminc-pyridin-3-yl)-pyridci2, 3-

128 BY Y By { 310.2
blpyrazin-é6-vl]-3-ethyl-urea
3-{4-[6-(3-ethyl-ureido) -pyridoiz2,3-b]-

139 {4-T6-¢ y pY { ] 823
pyrazin-3-yl] -phenoxy}-propionsiure
l-isopropyl-3- (3-phenyl-pyrido(2,3-

130 propy (3-phenyl-py [ 508 .2
bipyrazin-6-yl) -urea




Mp.: 253-254C 1H-NM
111), 9.52 (s, 111), 11.

R (d6-DMS0): 8 = 3.25(s, 311), 7.59-7.67 (m, 411), 8.38
31 (s, 111), 12.10 20(s, 1H). Compound 13:

1-benzyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6- y1)-thiourea Mp.:232-233C

251H-NMR(d6-DMSO0):

8=4.96(m,211),7.37-7.48(m,351),

7.54-7.67(m,611),8.32(d,211),8.47(d,111),9.52(s, 1H),11.43(s,111),12.91(s,111).

Compound14:i=(4-ftuorp=pheny1)-3-(3-phenyl-pyrido{2;3-—30 bjpyrazin-6-yI)-thioures 1!}/ga é&bz
1H-NMR (d6-DM3Q): 6 433083 a7 s ! SorWative .
7.70-7.81(m,3]11),8.34(d,21-1),8.54(d,1H),9.57(s, 1H), 11.62 (s, 1H). 35 - 170 - Mp.: 298H9C
'H-NMR (d6-DMS0): 8 ;29% , OH), /.20 (d, 2H) %52\2 ,_2|§|) 7(.509- .6/ (m, 3H), 7.B0 (d, 1H),
(d, 2H), 8.44 (Hy 1H), 9.59 (57 ?—15?1?1 58 s,g_‘jLH%I?_Il?. o ?uEi £ oh%ﬁ?)%nd 16:  |233.9
1-(4-chloro-3-frifluoromefyRphfAHI 35(3Y bheryigsyrido[2,3-b]pyrazin-6-y1)-urea Mp.| 250C
LH_NMIR (d6-DMSO): B Tl 07 (1. S el il 4 B8010(d i) 187 (.. 821 .
8.39 (d, 2H), 8.48%d, 1H), 9.53 (s, 1H), 10.55 (s, 1H), 11.82 (s, 1H). 336.2
Compound17:1-(2-morpAdiin-45£&thyl)-3-(3-phenyl- pyrido[2.3-b]pyrazin-6-y1)-urea 15 Mp.: 226
-{4-[6-(3-ethyl- Ldo) - ido([2,3-

133 n-{4-[6-(3-ethyl-ureido) -pyridol 3632
bl pyrazin-3-yl] -phenyl}~acrylamide
l-tert- 1-3-(3-ph 1- ido[2,3-

134 ert-butyl-3- (3-phenyl-pyridol —
blpyrazin-6-yl} -urea
1-(2-hyd ~ethyl) -3-(3-phenyl-pyrido[2,3-

135 { ydroxy-ethyl) {3-phenyl-pyride| 310 2
blpyrazin-6-vyl) -urea
1- -3-(3- 1 -pyri 3=

116 cyclobutyl-3- (3-phenyl-pyrido(2 3198
blpyrazin-6-yl) -urea
1-allyl-3-[3-(4-ni -ph - i 2,3~

137 ally [3-({4-nitro-phenyl) -pyridol S
bipyrazin-7-yl} -thiourea
1-ethyl-1- -3-(3- -

138 ethy (ethylcarbamoyl) -3- (3-phenyl 265 1
pyrido(2,3-blpyrazin-6-yl) -urea

3-(4-hyd -ph ~pyri ,3- in-
139 [3-¢ yvdroxy-p enyl).pyr1d0{2 3-blpyrazin 323 0
6-yvl] -carbamic acid-allyl ester
3-ph - ' 2,3-b in-6-yl)-
140 (3-phenyl-pyridol ipyrazin yv1) 295 3
. carbamic acid-ethyl ester
' 1-ethyl-3-[3- (4-phenyl-pi in-1-yl)-

141 efthy [3- (4-phenyl-piperazin v1) 378 3
pyridoi{2,3~-blpyrazin-6-yl] -urea
1-{2,2-dimethyl-[1,3]dioxclan~4~yimethyl)-3-

142 380.2
(3-phenyl-pyrido(2,3-blpyrazin-6-vyl) -urea
1,3-bis-{3-ph 1- ido [2,3-b razin-6-

143 is- {3-phenyl-pyridol lpyrazin 4713
v1l) -urea

- {(3-ph 1- ido[2,3-b in-6-vyl)-

Llaa n- {3-phenyl-pyridol lpyrazin vl -
acetamidine
i~ethyl-3-[3-(2-meth - idin-3-y1) -

1as ethy [3-{2-methoxy-pyridin yi) 341 .2
pyrido[2,3-blpyrazin-6-yl] -thiocurea

146 1- (4-hydroxy-butyl) -3~ (3-phenyl-pyrido[2,3- |338.2

(d, 211), 8.46 (d,

P26C

8.38

H),



1H-NMR (d6-DMS0): 8 = 2.45-2.67 (m, 6H), 3.40-3.48 (m, 211), 3.60-3.69 (m, 4H), 7.55-7.70 (m, 4H),
8.30-8.40 (m, 311), 9.29 (s, 111), 9.42 (s, 111), 10.18 (s, 1H). 20 Compound 18:
1-cyclohexy1-3-(3-phenyl-pyrido[2,3-b]pyrazin6-y1l)-thiourea Mp.: 230-232C 'H-NMR (d6-DMSO0): 8 =
1.50-1.75 (m, 611), 1.80-2.00 (m, 411), 7.55-7.70(n% #11),8.37(d, 211), 8.45(d, 111), 9.55(s, 251H),

11.20 (s, 111), 12.80 (s,

111). Compound 19:

1-isopropyl-34(3-phény|-pyrido[Z;3-b]pyrazine-yI)-thiouréa Mp.: 229-230C 30 lH-NWW;O): 8
= 1.40 (d,611); o4 5 (04 bbby 2581 £.6648: 434) 8,36(d, 211),8.44(d, 111),9.52(s, 111],71120 (s,
1H), 12.48 (s, [LH). Compound?20:1-furan-2-yimethy1-3-(3-phenyl-pyrido[2,3- 35 (M+H")
b]pyrazin-6-y1)-thioureclljj\jgj gg@qr@gcg,@)o_)ur%gl 1H-NMR (d6-DMSO0): 6 = 4.95 (s, 2H), 6.55 (m,
1H)’668(d1ll—|\ 7!20 y H QQ7/rl ')11\ Q/lQ/rl ‘II—I\ Ol-'.l-'\lc1‘ll—l\ 11 45(3’
111), 12.83 (s| 111). 5 c,bmpbtﬂnﬁ@quey@mpwl 33(34|@h@m@yaid@:[2ﬁ-ctmi§e’raziﬂ- 37% -yrea|Mp.:
158-160 C 1HINRIR (d6-DMSOK Bim 052,960 211), 0.72:0.82 (m, 211),  2.70-2 (i, 111)
7.57-7.65 (m, BH); 771 (d;111);8:34-16(d; 8:38-(d111);79:21 (s 1H);7946 (s 1H);16:12(s, 1H).
COmpoundzzzJiqlgthy|-§($@bwm@3pﬁéw&§ pflﬁd@&r@h@wyﬁazy&smq&%maea Mp.; 240C
1H-NMR (d6-DMSO0): 8 FpB.2hy3) 3k Tad[ (@, 118),8:44 (d,r2H) - 5]5})—6.@1:&&.1) 8.64 (d, 211), 9.64 (s,
111), 11.38 (s{IT1); 12 us (5, I11). 20 Compound 237 I-[3-(4- nyaroxy pnenyl pyrido[Z,3-]pyrazin-6-
y1]-3-methyl-thiousea 1-ethyl=-3-[3- 4p nydroxy-phenyli) -pyridc|[ 2) 3y 326 .1
blpyrazin-6-yl] -thiourea
l.. -2 - -1} - 4 - 1 -
150 ethyl-3-(3-p-tolylamino-pyrido[2,3 323 2
hlipyrazin-6-vyl) -urea
1-ethyl-3-[3~(3- - - i -
151 ethyl-3-[3~ (3-hydroxy phenyl)‘pyrldo[E,B 3102
blpyrazin-e6-vl] -urea
3_ - - - ] - i - 4 -
152 [6-(3-ethyl-ureido) -pyridol2,3-blpyrazin 338 .2
3-y1i] -benzoic acid
1-{3- -di - - i -
153 {3-(3,4-dimethoxy-phenyl) -pyridol2, 3 354 1
blpyrazin-6-yl] -3-ethyl-urea
1-[3-{4-amino-3- - -pyri -
154 [3-{4-amino-3-methoxy-phenyl) -pyridol2,3 339 1
blpyrazin-6-yl1] -3-ethyl-urea
3 - - - - 1 - 1 - - i -
. [6-{3-ethyl-ureido) -pyrido[2,3-bl -pyrazin 337 1
3-y1ll -benzamid
e 1-[3-(3- -4- -5- - -
i 156 [{3-{3-chloro-4-hydroxy-5-methoxy-phenyl) 374 2
pyridol[2,3-blpyrazin-6-yl]-3-ethyl-urea
l-ethyi-3-(3-m- ino- ido- -
157 ethyl-3-(3-m-tolylaminc-pyrido-1[2,3 323 3
blpyrazin-é-yl) -urea
l-ethyl-3-{3-(4- - ' -
158 ethyl-3-{3- (4-methoxy-phenyiamino) 339 .0
pyrido(2,3-blipyrazin-6-yl1l] ~urea
1-13-(4- - ] ~pyrido- -
159 [3- (4-chloro-phenylamino) -pyrido-[2,3 343 .1
blpyrazin-6-yl]} -3~ethyl-urea
l-ethyl-2-{(3-0- i - i -b] -
160 ethyl-3-(3-o-tolylamino-pyrido[2,3-b] 323 .9
pyrazin-6-yl) -urea
1-ethyl-3-[3- idin-3- i -pyrido-
161 ethy [3~ (pyridin-3-ylamino) -pyrido 310.2
[2,3-blpyrazin~6~yl] ~urea




Mp.: 282C 25 1H-NMR(d6-DMS0):8 1H),8.26(d,211), 111),11.25(s,111), =3.25 8.40 12.10 (s, (d, (s,
311), 1H), 1H). 6.98 9.45 (d, (s, 211), 111), 7.57 10.18 (d, (s,
Compound?24:1-ally1-3-(3-(4-nitro-pheny1)-pyrido[2,3- b]pyrazin-6-y17-thiourea 30 Mp.: 244C
(Decomp.) 1H-NMR(d6-DMS0):8 =4.40(s, 211),5.36{dl, 111),5.59(d, 111),

MS m/z

Comp. |Pyridopyrazine derivative
e Y PY (M+H")

l-ethyl-3-[3-(4-ethyl-phenylami -
Les ethy [3- (4-ethyl-phenylaminec) 337 2
pyrido[2,3-blpyrazin-6-yl] -urea

i-ethyl-3~[3-{(3-methoxy-4-methyl-
163 353.3
phenylamino) -pyrido[2,3-blpyrazin-6-yl]-urea

l-ethyl-3-{3-(4-hyd ~phenylamino) -
164 7 { ( yaroxy p ot ) 325.3
pyrido[2,3-blpyrazin-6-yl}-urea

l-ethyl-3-[3-(5-methyl-pyridin-2-yi-amino) -
165 324.3
pyrido[2,3-blpyrazin-6-yl] -urea

l-ethyl-3-[3-{l-methyl-1H-pyrazol-3-
166 313.4
ylamino) -pyrido[2,3-blpyrazin-6-yl] -urea

l-ethyl-3-[3-(4-fluorco-phenylamino) -
167 327 .4
pyrido[2,3-blpyrazin-6-yl] -urea

1-{4-hydroxy-butyl)-3-[3- (4-hydroxy-3-
168 methoxy-phenyl) -pyridei2, 3-blpyrazin-6-y1l- 384.3

urea

Phosphoric acid-mono-{4-[6-(3-ethyl-ureido) -
1689 pyrido-[2,3-blpyrazin-3-yll-2-methoxy- 420.2
phenyl}-ester

1-[3-(2-chi -4-hyd -ph 1) - ido[2, 3~
170 [3-(2-chloro ydroxy-phenyl) ~pyrido[ 244 .3
blpyrazin-6-yl]-3-ethyl-urea

1-[3~-{4-chleore-2-methoxy-phenyl) -pyridol2,3-
171 358.1
blpyrazin-6-yl] -3~ethyl-urea

1-[3-(3,5-dimethyl-1H-pyrazol-4-y1) -
i72 312.2
pyrido([2,3-b]lpyrazin-6-yl]-3-ethyl-urea

i-ethyl-3-[3-(l-methyl~-1H- 1-4-y1)-
173 e-hy [ (1-m Y pyrazo vl 2388 .4
pyridol2,3-blpyrazin-6-yl] -urea

1-[3-(5-cyano-thiophen~-2-vyl} -pyridol2, 3~
174 13- (5-cyano-thiop y1) -pyridol 325.3
blpyrazin-6-yl] -3-ethyl-urea

1-[3- (4-hydroxy-3-methoxy-phenyl) -
176 pyrido[2,3-blpyrazin-6-yl]l-3-(4-morpholin-4- | 453.4
yl-butyl) -urea

177 1-[3-(3-chloro-4-methoxy-phenylamino) - 373.4




6.08-6.15 (m, 111), 7.71 (d, 1H), 8.46 (d, 211), 8.51 (d, 111),8.60 (d, 2H), 9.64 (s, 111), 11.45 (s, 1H),
12.51 (t, 1H).

- 162 ~

M8 m/z

Comp. |Pyridopyrazine derivative .\
{M+H")

pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

l-ethyl-3-[3-(naphthalen-2-ylamino) -
178 359.3
pyrido[2,3-blpyrazin-6-yll-urea

l-ethyl-3-{3-{(quinclin-3-ylamino) -
179 360.3
pyrido[2,3-blpyrazin-6-yl] -urea

- 1-13-(3,5-dimethoxy-phenylamino) -pyridoi2, 3~ 369 3
1 .
blpyrazin-6-yll -3-ethyl-urea

l-ethyl-3-[3- in-2~ylamino) -pyrido[2,3-
181 Y [ \pyrazin Y 1no) -py { 311.3
bipyrazin-6-yl] -urea

l-ethyl-3-[3-(3-isopropoxy-phenyvlamino) -
182 ethy [3- (3-isopropoxy-p Yy ) 367 2
pyrido{2,3-bipyrazin-6-yl]-urea

l-ethyl-3-[{3-{4-hydroxy-3-methoxy-phenyl) - 140.3
183 pyrido{2,3-blpyrazin-6-yl] -urea p-| (free
toluenesulfonate ' base)

i-[3-{2-chloro-pyridin-4-ylamino) -
184 344.3
-~ Ipyrido{2,3-blpyrazin-6-yl] ~3-ethyl-urea

. 1-[3-(3,5-dichloro-4-hydroxy-phenylamino) - 393 2
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea '

1-[3-(3,5-dichil -4-hyd ~ph 1) -
186 [3-4 ichloro ydroxy-~phenyl) 365 9
o~ pyrido[2,3-blpyrazin-6-yl]l-3-ethyl-urea

1-[3-(3,4-dimethoxy-ph lami -pyridof2,3~
L8n [3-¢ im yv-phenylamino) -pyridol| 369 2
blpyrazin-6-yl] -3-ethyl-urea

188 l~ethyl-3-[3-{3-hydroxy-4-methyl- 339 .1
phenylamino) -pyrido(2,3-blpyrazin-6-yl]-urea '

189 3-[6-(3-ethyl-ureido) -pyridol[2,3-b] -pyrazin- 421 .3
3-ylamino] -5-trifluoromethyl-benzoic acid '

190 l~ethyl-3~[3-(6-methoxy-pyridin-3-ylamino) - 340 .3
pyrido[2,3-b]lpyrazin-6-yl] -urea .

1~-[3-(3,5~dimethyl-phenylamino} -pyrido{2,3-
191 [ ( y-oP v 24 [ 337.3
bipyrazin-6-yll-3-ethyl-urea

192 1-{3-(4-cyano-phenylamino) -pyrido-[2,3- 334.1




35 - 172 - Mp.: 240 C (Decomp.) 1H-NMR (d6-DMSO0): 8 = 3.98 (s, 2H), 5.19 (d, 1H), 5.37 (d, 1H),
5.96-6.05 (m, 1H), 6.97 (d, 2H), 7.59 (d, 1H), 8.22 (d, 2H), 8.33 (d, 1H), 9.38 (s, 1H), 9.45 (s, 1H),
10.13 5(s, 1H), 10.18 (s, 1H). 10 Compound26:4-[6-(3-allyl-thioureido)-pyrido[2,3-
b]pyrazin-3-y1l-benzoic acid ethyl ester Mp.:223-224€ 1H-NMR(d6-DMS0):8

=1.39(t,3H),4.35-4.42(m,411),5.35 (d,11), 5.60 (d,111), 6.08-6.15 (m, 1H), 7.68 (d, 111) 8.17(d,
211), 8.47(d,

MS m/z
Comp. |Pyridopyrazine derivative .
(M+H")
blpyrazin-6-yl] -3-ethyl-urea
l-ethyl-3-{3- (4-hydroxy-3-methoxy-phenyl) - 240.1
194 pyrido[2,3-blpyrazin-6-yl] -urea {free
hydrochloride base)

i-ethyl-3-(3-ph 1- ideo[2,3-b 1n-6-
. ethy (3-phenyl-pyridol Ipyrazin 3102
yvi)-thiourea

-(3-chl - i 2,3-b in-6-y1l)-3-
Loe (3-chloro-pyridol lpyrazin Van 306 2
cyclohexyl -urea

l-ethyl-3~[3-{4-hydroxy-3-methoxy-
197 355.3
phenylamino) -pyrido(2,3-blpyrazin-6-yl] ~urea

" ll-ethyl-3-[3-(4-hydroxy-3,5-dimethyl-
198 ‘ 338.3
phenyl) ~pyrido{2,3-bljpyrazin-6-yl} -urea

3-ethyl-1-ph thyl-1-{3~ph 1- ido[2,3-
199 ethy phenethy {3-phenyl-pyrido]| 198 2
blpyrazin-6-yl) -urea

260 1-Allyl-3-{3-[4- (tetrahydro-pyran-2-yloxy) - 499 2
phenyl] -pyrido {2, 3-blpyrazin-6-yl}-thicurea '

501 3-ethyl-1-[3- (4-methoxy-phenyl)-pyrideiz, 3- 2663
blpyrazin-6-yl] -1-propyl- urea

3-ethyl-1- (3-phenyl-pyrido(2,3-blpyrazin-6- 405 .4
. 202 yl)-1i-(2-piperidin-1-yl-ethyl)-urea (free
a hydrochloride base)

N-{4-[6-(3-ethyl-ureido) -pyrido[2,3-b]-
203 427 .3
pyrazin-3-yll -phenyl}-2-phenyl-acetamide

. 338.3
{4 - -3-{3- - dol2,3-
04 {4-hydroxy-butyl)-3-(3-phenyl-pyridol (free
blpyrazin-6-yl) -urea hydrochloride base)

Acetic acid-4-[3-({3-phenyl-pyridol2, 3-
205 380.4
blpyrazin-6-yl) -ureido] ~butyl ester

1-(4-amino-butyl) -3-(3-phenyl-pyrido(2, 3-
206 337.3
blpyrazin-6-yl) -urea

- (5- _pentyl) -3- (3-phenyl-pyrido[2,3-
507 (5-hydroxy-pentyl) (3-phenyl-pyridol 352 3
blpyrazin-6-yl} -urea




2H),8.50 (d, 11-1), 9.60 (s, 111), 11.40(s, 1H), 12.52(t, 111).

15 Compound 27:

1-ally1-3-(3-(3-hydroxy-phenyl)-pyrido[2,3- 20 b]pyrazin-6-y1]-thiourea Mp.:205C(Decomp.)
1H-NMR(d6-DMS0):8=4.41(s,211),5.33(d,111), 1H),6.07-6.15(m,1H),6.99(d,111),7.42(t,
(d,111),7.72(s,1H),7.77(d,1H),8.46(d,111), 1H),9.80fs,1H),11.37(s,1H),12.55(s,1H). 5.58 111),

) MS m/z

Comp. |Pyridopyrazine derivative

(M+H")
3-[6-{3-ethyl-ureido) -pyrido[2,3-b]~ in-

208 [6-13-ethyl-u ) -pyridol I-pyrazi 351.2
3-yl] -N-methyl-benzamide
l-ethyl-3-{3-(2-methoxy-5-methyl-phenyl)-

509 -hy 13- Y yl-phenyl) 338 .1
pyridc{2,3-bjpyrazin-6-yll-urea
l-ethyl-3-(3-p-tolyl-pyrido(2,3-b razin-6-

210 Y 3P v py. [ Ipy 308.2
vl) -urea
l-ethyl-3-[3- {methyl-p-tolyl-amino) -

211 Y [ ( yLop Y ino) 337.1
pyrido{2,3-blpyrazin-6-yl] -urea
1-ethyl-3-{2-(2-p-telyl-ethylami -

212 Y E (2-p Y ylamino) 351.1
pyridoiz2,3-blpyrazin-6-yl] -urea
i-ethyl-3-[3-{4-methyl-benzylamino) ~

213 Y [ { Y Y ) 337.2
pyrido[2,3-blpyrazin-6-yl1l] -urea
l-ethyl-3-[23-(3-flucro~4-methyl-phenyl-

214 Y [ ( . yLoP ¥ 341 .2
amino) -pyrido2,3-blpyrazin-6-yl] ~ures
1-[3-(3,4~dimethy]l-phenylamnino} -pyrido[2, 3-

215 [ ( yLtp Y )Pyl [ 337.1
blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-[{3- (4-isopropyl-phenylamino} -

016 Y £3-( propyl-p Y } 151 .1
pyrido[2,3-blpyrazin-6-yl] -urea
1-{4-morpholin-4-yl-butyl) -3-(3-phenyl-

217 { P Y Y (3-p v 407.3
pyrideo[2,3-blpyrazin-6-y1l) -urea
N-{4-[3-(3-phenyl-pyrido[2,3-b razin-6-

218 { [ P ¥Ry 24 379.3
vl) -ureido] -butyl}-acetamide
1-[3-{(2-amino-4-methyl-phenyl} -pyridei2, 3~

219 [ ( TP vl -py { 323.3
bipyrazin-6-yl]-3-ethyl-urea
1-[3-(3~acetyl-2-fluoro-phenyl) -pyrido(2,3-

530 (3-( Y phenyl) -py [ 354 2
blpyrazin-6-yl] -3-ethyl-urea
l-ethyl-3-[{3-{4-methoxy-3-methyl-phenyl) -

221 ,Y 13-4 . Y yl-phenyl) 338.3
pyrido[2,3-blpyrazin-6-yl] -urea
1-[3-{6-ethoxy-pyridin-3-yl) -pyridoiz, 3-

222 Y-PY yl) -py { 339 3
blpyrazin-6-yl}-3-ethyl-urea

223 1-ethyl-3-[3-{2-fluorc-4-methyl-phenyl) - 326.2




9.45 (d, 7.64 (s, Compound 28: 1-ally1-3-(3-benzo(1,3)dioxol-5-yl-pyrido[2,3- b]pyrazin-6-y1)-thiourea
25 Mp.: 218-220C (Decomp.) 1H-NMR(d6-DMS0):5 =4.40(s, 211),5.31(d, 111),5.60(d, 111), 6.08-6.20
(m, 311), 7.16 (d, 1H), 7.61 (d, 111), 7.90 (s, 111),7.96 (d, 111), 8.43 (d, 111),

-~ 165 -

MS m/z

Comp. |Pyridopyrazine derivative
(M+H"}

pyrido{2,3-blpyrazin-6-yl] -urea

l-ethyl-3-{3-(3~fluoro-4-methoxy-phenyl) -
224 _ _ 342.1
pyrido[2,3-blpyrazin-6-y1] ~urea

l-ethyl-3-[3-{2-flucro-3-methoxy-phenyl) -
225 . _ 342.1
pyrido([2,3-blpyrazin-6-yl]-urea

i-ethyl-3-[3-(3,4,5-trimethoxy-phenyl) -
226 . 384.2
pyrido(2,3-b]lpyrazin-6-yl]-urea

1-[3-(3,5-difluoro-2-methoxy-phenyl) -
227 . ‘ 360.3
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

l-ethyl-3-[3-(4-triflucromethyl-phenyl) -
228 , . 362.3
pyrido[2,3-blpyrazin-6-yl] ~urea

l-ethyl-3-[3-(2,3,4-trimethoxy-phenyl) -
229 , ‘ 384.3
pyridei{2,3-bipyrazin-6-yl] -urea

1-[3-(3-chlorc-4-methoxy-phenvl) -pyrido[2,3-
230 YoP yi)-py [ 358.2
blpyrazin-6-yl] -3-ethyl-urea

l-ethyl-3-[3-(3-fluoro-4-hyd ~ph 1)-
231 . e [3-( ydroxy-~phenyl) 398 3
pyride{2,3-blpyrazin-6-yl]-urea

l-ethyl-3-[3-(6-fluoro-pyridin-3-yl)-
232 - _ pY vt 313.3
pyridol2,3-blpyrazin-6-yi] ~urea

i 1-[3-(2,4-dimethyl-thiazol-5-yl) -pyrido-
233 329.4
f2,3-blpyrazin-6-yl] -3-ethyl-urea

l-ethyl-3-[3-{2-methoxy-phenyl) -pyrido 2, 3-
234 Y ( P vl -py [ 324.3
bipyrazin-6-vyl]-urea

1-[3-(2-chloro-pyridin-4-vl) -pyrido[2,3-
235 _ By yh) -py [ 329.3
blpyrazin-6-yl]-3~ethyl-urea

1-[{3-(5-acetyl-thiophen-2-vyl)-pyrido[2,3-
236 ‘ Y P yi)l-py [ 342.3
blpyrazin-6-~yi] -3-ethyl-urea

1-[3-{5-chloro-thiophen-2-yl)-pyrido[2,3-
237 . 334.1
bipyrazin-6-yl] -3-ethyl-urea

I-ethyl-3-{3-(3-methoxy-phenyl)-pyrido[2, 3~
238 Y ‘ Y-p yl) -pyridol| 394 1
blpyrazin-6-yl] ~urea




9.49 (s, 1H), 11.34 (s, 1H),12.58 (s, 1H). 30 Compound 29:
1-[3-(4-hydroxy-phenyl)-pyrido[2,3-h]pyrazin6-y11-3-prop-2-inyl-thio-urea Mp.: 350 C (Decamp.) 35
1H-NMR(ds-DMS0):8 211),7.19(s,1H), 111),9.29(s,111), =2.09(s,111),2.44 7.44(s,1H),8.24
10.08(s,111),11.81 (s, (d, (s, 211), 211), - 166 -

MS m/z

Comp. iPyridopyrazine derivative
P (M+H")

1-[3-{3-bromo-5-methoxy-phenyl) - ido[2,3-
239 [ ( TP yl) -pyzidol 402.3
blpyrazin-6é-vl]l-3-ethyl-urea

i-[3-(benzothiazol-6-ylamino) -pyrido(2,3-
240 366.3
blpyrazin-6-yl] -3-ethyl-urea

541 l-ethyl-3-[3-(4-methyl-3-trifluoromethyl- 351 .4
phenylamino) -pyrido(2,3-bipyrazin-6-yl] -urea '

1-[3-(3-cyano-4-methyl-phenvlaminoe) -
242 [ ( b yip Y ino) 348.3
pyrido[2,3-blpyrazin-é6-yl]-3-ethyl-urea

l-ethyl-3-{3-{4-phenoxy-phenylamino) -
243 Y B p. yrRheny ) 401.3
pyrido[2,3-blpyrazin-6-yl] -urea

1-{3-{4-chlero-3-methyl-phenylamino) -
244 357.3
pyrido(2,3-blpyrazin-6-yij-3~ethyl-urea

i-[3-{2-chloro-4-methyl-phenylaminc! -
245 3587.1
pyrido([2,3-blpyrazin-6~yll-3-~ethyl-urea

l-ethyl-3-[3-{3-triflucromethyl-
246 377.4
phenylamino) -pyrido[2,3-blpyrazin-6-yl] ~urea

1-[3-(2-chloro-4-trifluoromethoxy-
247 phenylamino) -pyrido[2,3-blpyrazin-6-yl]-3- 427.3
ethyl-urea

_ 1-{3-(4-chloro-2-methoxy~-5-methyl-
248 phenvlamino) -pyrido[2,3-blpyrazin-6-yil-3- 387.4
ethyl-urea '

l-ethyl-23-{3-(4-methylsulf 1-ph 1)-
249 Y (3- (4-methylsulfanyl-phenyl) 340.3
pyrido([2,3-blpyrazin-6-yl] -urea

3-[6-{3-~ethyl-ureido) -pyride{2,3-b razin-
250 [ ( Y )Py [ Py 373.3
3-yl]-benzenesulifonamide

N-{14-[3-(3-phenyl-pyride[2,3-b razin-6-
el {4-1 .( phenyl-py [ lpy - 415 3
v1)-ureido] ~butyl}-methanesul fonamide




111). 6.99 8.26 (d, (d, - 173 - Compound 30: 1-ally1-3-[3-(4-hydroxy-pheny1l)-pyrido(2,3-
bipyrazin-6-yli-thiourea Mp.:230C(Decamp.) 1H-NMR(d6-DMS0):8=4.40(s,2H),5.34(d, 1H),5.60(d, 5
1H),6.07-6.15(m,1H),6.98(d, 21-1), 7.58 (d, 1H), 8.24 (d,2H),8.42(d,11-1),9.45(s, (s,1H),12.60(s,1H).
1H), 10.19 (s, 11-1), 11.34 - 167 -

10

15

20

25

30

35

IT.2 NMR spectrogcopic data and melting points for selected

compounda

Compound 1: l-allyl-3-(3-phenyl-pyridol[2,3-blpyrazin-6-yl)-
thiourea

Melting point: 239-240°C (Decomp.)

H-NMR (dg-DMSO}: & = 4.40 (m, 2H), 5.30 (d, 1H), 5.60 {d,

‘1H), 6.07-6.17 {m, 1H), 7.55-7.70 (m, 4H), 8.35 (4, 2H),

8.45 (d, 1H}, $.50 {s, 1H}), 11.35 (s, 1H), 12.55 (m, 1H).

Compound 2: 1-{2-methyl-allyl)-3-(3-naphth-2-yl-pyridol[2,3-
blpyrazin-6-yl) -thichurea

Mp.: 239-240°C {Decomp.)

'H-NMR (dg-DMSO): & = 1.94 (s, 3H), 4.32 (m, 2H), 5.07 (s,
1¥), 5.28 (s, 1iH), 7.60-7.69 (m, 3H), 8.00-8.05 (m, 1H),
8.07-8.12 (m, 1H), 8.14 {d, 1H), 8.42-8.51 {m, 2H), 8.98
{s, 1H), 9.68 (=, 1H), 11.32 (s, 1H), 12.78 {(m, 1H).

Compound 3: 1-[3-(4-methoxy-phenyl)-pyridol2,3-blpyrazin-6-
yl] -3-(2-methyl-allyl) ~thio-urea

Mp.: 251-282°C (Decomp.)

'M-NMR (ds-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, 2E), 7.58 (4,
iH), 8.31 (4, 2H), 8.41 {d, 1H), 9.46 (s, 1H}, 11.29 (s,
iH), 12.68 {(m, 1H).

Compound 4: 1-(2-methyl-allyl)-3-(3-phenyl-pyridol(2,3-
blpyrazin-6-yl) -thiourea

Mp.: 225-226°C (Decomp.)

"H-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), 8.30-8.38 {m,
2H), 8.45 (4, 1H), 9.52 (s, 1H), 11.32 (s, 1H), 12.65 {(m,
1} .

Compound 5: 1l-allyl-3-(3-naphth-2-yl-pyrido(2,3-blpyrazin-
6-yl) -thiourea
Mp.: 242-243°C (Decomp.)



Compound31:1-[3-(4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin- 10 6-y1]-3-K(E)-propenyl)-thio-urea
1H-NMR (d6-DMSO0): 8 = 2.12 (d, 31-i), 5.17 (m, 1H), 6.96 (d, 2H), 7.22-7.26 (m, 1H), 7.59 (d, 1H),
8.25 (d, 211), 8.45 (d, 1H), 9.48 (s, 111), 10.20 (s, 111), 11.56 (s, 111), 14.67 (s, 1H). 15
Compound32:1-ally1-3-(2,3-bis-(4-hydroxy-phenyl)s pyrido[2,3-b]pyrazin-6-y1]-thiourea Mp.: 270 C
(Decomp.) 1H-NMR (d6-DMSO0): 8 = 4.40 (s, 211), 5.25 (d 111), 5.50 (d, 20 111), 6.02-6.13 (m, 1H),

6.74 (d, 211), 6.76 (c. 2H 731 211), 7.36 21 (d, 1H),.8.42.(d, 111), 9.78 1)985
651@5 ‘é)imD(M é)s £ ?S-b%-( 78 I’l‘hl s

(s, 111), 11. 30%‘5 Compoun -hydr dxy e’ny )pyrld
b]pyrazin-6- ylP—ﬁJ((E)ii)r@ﬁerﬁ/l}-‘ihldmeaMﬁ r24GC§|5€€on§@.) (m, 3H) 7 97-8 ™,
1H-NMR(d6-DiMB0):852 ©b{@,313),5Hh0-528(, 1. 11.6- 24, £, 2y, 6.1&Xd, 2&13?,97.2{037.261@1,

9.70 (s, 1H), 11.36 (s, 1IH), 12.56 {(t, 1H).

Compound 6: 1-allyl-3-{3-(4-methoxy-phenyl)-pyridol2,3-

blpyrazin-6-yl)] -thiourea

Mp.: 240-241°C (Decomp.)

"H-NMR (d¢-DMSO)}: & = 3.87 (s, 3H), 4.36-4.42 (m, 2H), 5.32
10 (d, 1H), 5.60 (4, 1H), 6.06-6.16 {m, 1H), 7.16 (d, 2H),

7.60 {4, 1H), 8.32 (4, 2H), 8.42 (4, 1H), 9.56 (s, 1H),

11.29 (s, 1H), 12.56 (m, 1H).

Compound 7: l-allyl-3-[3-(4-hydroxy-phenyl)-pyridol[2,3-
15 blpyrazin-6-yll-thicurea-hydrochloride
Mp.: 160-161°C (Decomp.) |
'H-NMR (dg-DMSOQO) : & = 4.36-4.43 (m, 2H), 5.31 {4, 1H), 5.59
(4, 1H), 6.05-6.16 (m, 1H), 6.97 (4, 2H), 7.37 (d, 1H),
8.20 (4, 2H), &.40 (4, 1H), 9.41 (s, 1H), 10.17 ({bs, 1H),
20 11i.24 (s, 1H), 12.56 {(m, 1H).

Compound 8: 1-(3-naphth-2-yl-pyridol2,3-blpyrazin-6-yl)-3-
{(4-nitro-phenyl) -thiourea

- Mp.: 260-261°C {Decomp.}

25 TH-NMR {(d¢-DMSO): & = 7.61-7.68 (m, 3H), 7.72 (4, 2H)Y, 7.75
(d, 1H), 8.01-8.06 (m, 1H), 8.16 (m, 2H), 8.26 (d, 2H),
8.53 (4, 1H), 8.58 (4, 1H), 9.04 (s, 1H), 9%.62 (s, 1H),
g.76 (g, 1H), 11.81 (s, 1H).

30 Compound 9: 1-[3-{(4-methoxy-phenyl)-pyridol2,3-blpyrazin-6-
yl]l-3-(4-nitro-phenyl)-thio-urea
Mp.: 250-251°C (Decomp.)
'H-NMR {d¢-DMSO}: & = 3.85 (s, 3H), 7.17 (4, 2H), 7.71 (4,
2H), 8.21 (4, 2H),'8.22—8.27 (m, 1 H), 8.36-8.42 (m, 3H),
35 9.53 (s, 1H), 9.65% (s, 1H}), 11.77 (g, 1H).



111), 7.34 (d, 211), 7.39 (d, 2H), 7.63 (d, 111),8.45 (d, 111), 9.79 (s, 111), 30 9.89 (s, 111), 11.55 (s,
111),14.56 (d, 111).

- 169 -

Compound 10: 1l-tert.butyl-3-(3-phenyl-pyridol2,3-blpyrazin-

6-yl}-thiourea

Mp.: 227°C (Decomp.)

'H-NMR {d¢-DMSO): & = 1.65 (s, 9H), 7.53-7.69 (m, 4H), 8.34
5 (@, 2H), 8.41 (d, 1H), 9.51 (s, 1H), 10.98 (s, 1H), 12.75

(s, 1H).

Compound 11: l-cyclopropyl-3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl} -thiourea '

10 Mp.: 233-234°C
'"H-NMR (de¢-DMSO): & = 0.70-0.80 (m, 2H), 0.91-1.00 (m, 2H),
3.20-3.28 (m, 1H), 7.51-7.72 (m, 4H), 8.36 (4, 2H), 8.4%
{d, 1¥), 8.8%2 (s, 1H), 11.3x (s, 1H), 12.45 (s, 1H}.

15 Compound 12: l-methyl-3-(3-phenyl-pyridol2,3-blpyrazin-6-
vl) -thiourea
Mp.: 253-254°C
'H-NMR (dg-DMSO): 6 = 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
20 (s, 1H).

Compound 13: 1-benzyl-3-{(3-phenyl-pyrido{2,3-blpyrazin-6-

yvlil}-thioures

- Mp.: 232-233°C

25 'H-NMR (3,-DMSO): & = 4.96 (m, 2H), 7.37-7.48 (m, 3H),
7.%54-7.67 f{(m, 6H), 8.32 (4, 2H), 8.47 (d, 1H), 9.52 (s,
1H), 11.43 (s, 1H}, 12.91 (s, 1H).

Compound 14: 1-{(4-fluoro-phenyl) -3- (3-phenyl-pyridol[2,3-
30 blpyrazin-6-yl)-thiourea
Mp.: 225-226°C
YH-NMR (dg-DMS0): & = 7.33 (m, =2H), 7.57-7.65 (m, 3H),
7.70-7.81 (m, 3H), &8.34 (4, 2H), 8.54 (4, 1H;, 9.57 (s,
i1H), 11.62 (s, 1H).
35
Compound  15: 1-{3-phenyl-pyrido[2,3-blpyrazin-6-yl}-3-p-
tolyl-urea



Compound 34: 1-ally1-3-[2-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-thiourea Mp.: 260 C
(Decomp.) 35 1H-NMR (d6-DMSO0): 8 = 4.40 (s, 211), 5.28 (d, 111), 5.48 (d, 1H), 6.03-6.12 (m, 1H),
6.96 (d, 211), 7.66 (d, 111), 8.16 - 174 - (d, 2H), 8.43 (d, 1H), 9.52 (s, 1H), 10.06 (s, 1H), 11.31 (s,
1H), 12.40 (s, 1H). Compound 35: 1-phenethy14373-phenyl-pyrido[2,3-)pyrazin-6- 5 y1)-urea Mp.:
250 C (Decomp.) 'H-NMR (d6-DMSO0): 8 = 2.88-2.95 (m, 2H), 3.52-3.60 (m, 2H), 7.18 (t, 1H), 7.28 (t,
2H), 7.42 (d, 2H), 7.58-7.68(§m6 411), 8.37 (d, 311), 9.25 (s, 1H), 9.48(s, 1H), 10.18(s, 10 1H).
Compound 36%9(233-%1?-593 i?l-éz-yl-pyrido(z,3-b]pyrazin-6- y1)-3-ethyl-urea Mp.:236-237C 15
111-NMR(d6-DMISTIB <H43oM22)(m, 314),3.28-3.89(m3B11), B.603.68, 2H), 7.52 (d,

2H), 7.59-7.67 {m, 3H), 7.80C (4, 1H}), 8.38 {d, 2H), 8.44
{(d, iH), 9.59 (s, 1H), 10.36 (s, 1H), 1l1.46 (s, 1H).

Compound 16: 1-{4~chloro-3-triflucromethyl-phenyl)-3-(3-

phenyl-pyrido[2,3-blpyrazin-6-yl) -urea

Mp.: 250°C

'H-NMR (de-DMSO): & = 7.58-7.67 {m, 3H), 7.74 (&, 1iH), 7.80
10 {d, 1), 7.87 (4, 1H), 8.21 {(s, 1H), B.39 (d, 2H), 8.48 (4,

1H), 92.53 (s, 1H), 10.55 (g, 1H), 11.82 (=, 1H).

Compound 17: 1-(2-morpholin-4-yl-ethyl)-3~(3-phenyl-
pyridof2,3-blpyrazin-6-yl) -urea

15 Mp.: 226°C
'H-NMR (dg-DMSO}: 8 = 2.45-2.67 (m, 6H), 3.40-3.48 (m, 2H),
3.60-3.69 {m, 4H), 7.55-7.70 {(m, 4H), 8.30-8.40 (m, 3H),
9.29 (g, 1H), 9.42 (=, 1H), 10.18 (=, 1H).

20 Compound 18: l-cyclohexyl-3-(3-phenyl-pyrido([2,3-blpyrazin-
6~-yl) ~thiourea
Mp.: 230-232°C
'H-NMR (dg-DMSO): & = 1.50-1.75 {m, 6H), 1.80-2.00 {m, 4H),
. 7.55-7.70 {m, - 4H), 8.37 (4, 2H), 8.45 (d, 1iH), 9.55 (s,
25 1H), 11.20 (g, 1H), 12.80 (s, 1H).

Compound 19: 1-isopropyl-3-(3-phenyl-pyridol[2,3-blpyrazin-
6-yl)~-thiourea
Mp.: 229-230°C

30 'H-NMR (de-DMSO): & = 1.40 (4, 6H), 4.40-4.50 {m, 1H),
7.58-7.66 (m, 4H), 8.36 {(d, 2H), 8.44 (4, 1lH}, 58.52 (e,
1H), 11.20 (s, 1E}, 12.48 (s, 1H).

Compound 20: l-furan-2-ylmethyl-3- (3-phenyl-pyrido(2,3-
35 blpyrazin-6-yl}-thiocurea
Mp.: 250°C (Decomp.}



(m, 4H), 7.31-7.39 (m, 211), 7.79(d,111), 7.91- 7.99(m, 4H), 8.26 (d,1H), 8.29 (d, 111),8.47(d, 111),
9.08(s, 111), 10.20 (s,111). 20 Compound 37: 1-(2,3-dimethyl-pyrido[2,3-b]pyrazin-6-y1)-3-

~ 171 -

"H-NMR (de-DMSC): 8 = 4.95 (s, 2H), 6.55 (m, 1H), 6.68 {(d,
1H}, 7.59-7.68 {m, 4H), 7.74 (4, 1H}, 8.37 {4, 2H), 8.48
{d, 1H), 92.55 (s, 1H), 11.45 (s, 1H), 12.83 (s, 1H).

5 Compound 21: l-cyelopropyl-3- (3-phenyl-pyridoi2,3-
blpyrazin-6-yl) -urea
Mp.: 158-160 ©C
'H-NMR {(3g-DMSO) : 6 = 0.52-0.60 (m, 2H}), 0.72-0.82 {m, 2H),
2.70-2.79 ({(m, 1H), 7.57-7.65 {(m, 3H), 7.71 (&, 1H), 8.34
10 (d, 2H), 8.38 (4, 14}, 9.21 (s, 1H), 9.46 (&, 1H), 10.12

{s, 1H}.

Compound 22: l-methyl-3-[3-(4-nitro-phenyl) -pyridoif2,3-
15 Dblpyrazin-6-yl] -thiourea

Mp.: 270°C

'H-NMR (de-DMSO): 8 = 3.25 (s, 3H), 7.70 (4, 1H), 8.44 (4,
2H), 8.50 (d, 1H), 8.64 (4, 2H}), 9.64 (s, 1H), 11.38 (s,
iH), 12.03 (=, 1H).

20
Compound 23: 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-]lpyrazin-6-
y1l} -3 -methyl-thicurea
Mp.: 282°C
P "TH-NMR {d¢-DMSO): & = 3.25 (s, 3H), 6.98 (4, 2H), 7.57 (4,

25 1H), 8.26 (4, 2H), B.40 {d, iH), 9.45 (s, 1H), 10.18 (s,
1H), 11.25 (s, 1H), 12.10 (=, 1H).

Compound 24: l1-allyl-3-[3-(4-nitro-phenyl) -pyrido[2,3-
blpyrazin-6-yl] ~thiourea

30 Mp.: 244°C (Decomp.)
'H-NMR (ds-DMSO): & = 4.40 (s, 2H), 5.36 (d, 1H), 5.59 (d,
1H), 6.908-6.1% {m, 1H), 7.71 {4, 1H), 8.46 (d, 2H), 8.51
(d, 1H), 8.60 (4, 2H), 9.64 (s, 1H), 11.45 (g, 1H), 12.51
(t, 1H).

35
Compound  25: 1-allyl-3-[3-(4~-hydroxy-phenyl) -pyridoe[2,3-
blpyrazin-6-yl] ~urea



ethyl-urea Mp.: 246-248 C 1H-NMR (d6-DMS0): 8 = 1.17 (t, 311), 2.64 (s, 311), 2.67 (s,  311),
3.24-3.40 (m, 211), 7.55 (d, 111), 8.24 (d, 111), 9.14 25(s, 111), 9.91 (s, 111). Compound 64:
1-ethy1-3-(3-phenoxy-pyrido[2,3-b]pyrazin-6- y1)-urea Mp.: 256-258 C 30 1H-NMR(d-DMSO0): 8 = 1.09

(t,311),3.15-3.22 (m, 211), 7.31-7.38 (m, 311), 7.4857.53 (m 211),7.72 (d, 111), 8.32(d,1H), 8.34(bs,
111), 8.71 (s,111),9.90(s,

Mp.: 240 °C (Decomp.)

*H-NMR (ds-DMSO): & = 3.98 (s, 2H), 5.19 (4, 1H), 5.37 (d,

1H), 5.96-6.05 {m, 1H), 6.97 (4, 2H), 7.59% (4, 1H), 8.22

(d, 2H), B.23 (4, 1H), 9.38 (g, 1H), 5.45 (s, 1H), 10.13
5 (s, 1H), 10.18 (s, 1H}.

Compound 26: 4-[6-(3-allyl-thioureido) -pyridol2,3-
blpyrazin-3-yl]l-benzoic acid ethyl ester
Mp.: 223-224°C

10 'H-NMR (dg-DMSO): & = 1.3% (t, 3H), 4.35-4.42 (m, 4H), 5.35
{4, 1H), 5.60 (4, 1H), 6.08-6.15 {(m, 1H), 7.68 (d, 1H),
8.17 {4, 2H), 8.47 (d, 2H), 8.50 (d, 1H), 9.60 (s, 1H),
11.40 (s, 1H), 12.52 {(t, 1H).

15 Compound 27: 1-allyl-3-{3-(3-hydroxy-phenyl)-pyridoi2,3-
blpyrazin-6-yl]l -thiourea
Mp.: 205°C (Decomp.)
'H-NMR (d¢-DMSO): & = 4.41 (s, 2H), 5.33 (d, 1H), 5.58 (d,
1H), 6.07-6.15 {m, 1H), 6.99 (4, 1H), 7.42 {t, 1H), 7.64
20 (a, 1H), 7.72 {s, 1H), 7.77 (d, 1H), 8.46 {(d, 1H), 9.45 (s,
1E}, 9.80 (s, 1H), 11.37 (s, 1H), 12.55 (s, 1H).

Compound 28: 1-allyl-3-(3-benzofl,3}dioxol-5-yl-pyridol2,3-
- blpyrazin-6-yl) -thiourea
’ 25 Mp.: 218-220°C {(Decomp.)
*H-NMR (dg-DMSO): & = 4.40 (s, 2H), 5.31 (&, 1H), 5.60 (4,
1H}, 6.08-6.20 {m, 3H), 7.16 (4, 1H), 7.61 {4, 1H), 7.8C
{g, 1H), 7.9%6 (4, 1H), 8.43 (4, 1H), 2.49 (s, 1H), 11.34
{s, 1H), 12.5%8 (s, 1H).
30
Compound 29%: 1-[3-{(4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-
6-yll-3-prop-2-inyl-thio-urea
Mp.: 350 °C (Decomp.)
'H-NMR (de-DMSO): & = 2.09 (s, 1H), 2.44 (s, 2H), 6.99 (4,
35 2H), 7.19 (=, 1H), 7.44 (s, 1H), 8.24 (d, 2H), 8.26 (d,
1H), 9.29 (=, 1H), 10.08 (s, 1H}), 11.81 (s, 1H).



111). - 175 - 1H-NMR (d6-DMS0): 8 = 1.20 (t, 3H), 3.26 - 3.32 (m, 2H), 7.26 (s, 1H), 7.75 (d, 11-),
8.20 (s, 1H), 8.40 (d, 11-i), 8.79 (s, 1H), 8.84 (s, 1H), 9.39 (s, 1H), 10.16 (s, 1H) PPm- S
Compound137:1-ally1-3-[3-(4-nitro-phenyl)-pyrido(2,3- b]pyrazin-7-y1]-thiourea Mp.: 250 C (Decomp.)
1H-NMR (d6-DMSO0): 8 = 4.23 (s, 2H), 5.19 (d, 1H),529 (d, 10 1H), 5.90-6.00 (m, 111), 8.46 (d, 21-i),
8.55 (s, 1H), 8.64 (d, 2H), 8 92 (s, 1H), 9.23 (s, 1H) 9. 7 (s, 1H), 10.35 (s, 1H). Compound 151:

1-ethy1-3-[3-(3:h drox -phenyl)-pyrjdo ra -6-y1]-urea 1 NM (d6-DN = 1.20 (t,
3H), 3.32 - 33%‘%%%%%, o8 d) 1H% ‘7%6 E‘l ?3‘5 d‘@‘fiﬁf"?"fs’i’s fﬁ') f’é’ ("d“f‘h; 837 (d,
1H), 9.12 (bs, PHPYFBZ 1B - ﬁHV@SG(b@‘i?—ﬁalo 12 (s, 1H). 20 Compound 160:
1-ethy1-3-(3-opglylaming- pwdgb%,@cbﬂppyrazm -6-y1)-urea 25 Mp.:221-223C

1H-NMR(d6-D s 2( 31-1),3,20 3.26(m;2H) 7.1 7.23(#,1H).7.29(d k).
7.33(d,1H),7. 8{\3% %){% ((%‘7 cﬁﬁ?% %Ss 1H)4) 8. 1(Se 1H?I§ ZGE 1%4 2%(s %ﬁ Comé?ung’zllér|
169: Phosp‘-‘non%ﬁéld nforfol {@ (6-33-thyl-drdido)-° 388 (d d, 8.24

pyrido-[2,3-b]pyrazirnz83y1]-2-methoxy-phenyl}-estes IHENMRHH6- DMS(I!)S% 8 (=51 20H#t, 3141}, 325 - 3.35

(m, 2H), 3.95 ($,3H),;#-51 {d, k), 722 (d;LH), 7.92 (d, 1H), - 176 - 7.98 (s, 1H), 8.36 (d, 1H), 8.94
(bs, 1H),9.47 (s, iH) 1o 09 (s, 1H) ppm.

Compound 31: 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-b]lpyrazin-
10 6-yl]l-3~-((E)-propenyl)-thio-urea
'H-NMR (de-DMSO): & = 2.12 (&, 3H), 5.17 (m, 1H), 6.96 (d,
2H), 7.22-7.26 {(m, 1H), 7.59 {4, 1H), 8.25 (4, 2H), 8.45
(d, 1H), 9.48 (s, 1H}, 10.20 (s, 1H), 11.56 (s, 1lH}, 14.87
{g, 1H).
15
Compound 32: l-allyl-3-[2,3-bis~ (4-hydroxy-phenyl} -
pyrido([2,3-blpyrazin-6-yl]l -thiourea
Mp.: 270 °C {Decomp.)
'H-NMR (dg-DMSO): & = 4.40 (s, 2H), 5.25 (4, 1H), 5.50 (4,
20 1H), 6.02-6.13 {(m, 1H), 6.74 {4, 2H), 6.76 (4, 2H), 7.31
(d, 2H), 7.36 {4, 2H), 7.62 {4, 1H), 8.42 {4, 1H), 92.78 (s,
14), $.85 (=g, 1H), 11.30 (s, 1H), 12.47 (s, 1H).

. Compound 33: 1-[2,3-bis- (4-hydroxy-phenyl) -pyrido[2,3-
25 blpyrazin-6-yl]l-3- ((E)-propenyl) -thiourea
Mp.: 240 °C (Decomp.)
TH-NMR (ds-DMSO): & = 2.05 (4, 3H), 5.10-5.18 (m, 1H), 6.74
(d, 2H), 6.76 (d, 2H), 7.20-7.26 {(m, 1H), 7.34 (d, 2H),
7.39 (d, 2H), 7.63 (4, 1H), 8.45 {4, 1H), 9.79 (s, 1H),
30 9.89% (g, 1H), 11.55 (s, 1H), 14.56 {(d, 1H).

Compound  34: l-allyl-3-[2-(4-hydroxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -thiourea
Mp.: 260 °C (Decomp.)

35 H-NMR {dg-DMSCO): & = 4.40 (s, 2B), 5.28 {d, 1H), 5.48 (d,
1H), 6.03-6.12 {m, 1H), 6.96 {4, 2H), 7.86 (4, 1H}, B.16



Compound 175: Sodium 2-chloro-4-[6-(3-ethyl-ureido)- 5
pyrido[2,3-b]pyrazin-3-y1]-6-methoxy-phenoxide Mp.: 260 C (Decomp.) 1H-NMR (d6-DMS0): 8 = 1.19
(t, 3H), 3.25 - 3.35 (m, 2H), 3.81 (s, 3H), 7.45 (bs, 1H), 7.64 (bs, 1H) 7.92 (s, 1H), 8.16 (bs, 1H), 9.10
(bs, 1H), 9.23 (bs, 1H), 9.89 (bs, 1H) 10 ppm. Compaund 183:
1-ethy1-3-[3-(4-hydroxy-3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea p-toluenesulfonate Mp.:
193-196 C 15 1H-NMR (d6-DMS0): 8 = 1.20 (t, 3H), 2.29 (s, 311), 3.28 - 3.35 (m, 2H), 3.93 (s, 3H),
6.97 (d, 1H), 781 (*BH), Fa43d, BH), 785 (7187 7'85 (d?‘ilH), 78198 149 854, fﬁr);%?oo (bs,
1H),9.41 (s, 1H® 9.7ZH(bs, 1H)420.04 (s ) ppm. 20 Compound 193:
1-ethy1-3-[3-(4-hydroxy-3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea (Z)-but-2-enedicarboxylic
acid salt Mp.: 200-204 C.25 1H-NMR (d6-DMS0); 8,5 1.20 H)..3.25;- : (s, 3H),
6.24 (s, 21-), 6%%5‘?6’,?%, g%‘s ?d'j%’%f‘?@%@, )5153 7.%%‘?%?’?&,’%?55 8,%?%%.8%}%3%)%9.41 (s,
11-), 9.71 fos, MH) - ¥~ (s, 1H) ppm. 30 Compound 194:
1-ethy1-3-(3-(4+pydroxy3-reth@e=phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea hydrochloride Mp.:

236-239 C - 177 1 -NMR (G8:DMSQ): 8 =,1.20 (5 30, 332 (Guipt. 241)53.93 (5o3Hh, 6-9844d, 1H),
7.65 (d, 1H), 7.85 éd, 114),7.91 (s, 114),8.31 (d, 1H), 9.00§bs, 1H§1,9.41 (s, 114), 9.71(§bs, ](Hs, 10.05
(s, 114) ppm. § Compdund282:3-ethyid-(3pheitipyrido[23-bifyraAfi: /- >8-7-68  im
y1)-1-(2-piperidin)l-yl-ethyN-utéa hpdrbehléridé Mps 187-HI0C HAMR(@E6-DME0):80 .18 (s,
=1.19(t, 31, 1.46¢m,114),1.76(d, 10 114), 1.89

Compound 36: 1-(2,3-di-pyridin-2-yl-pyrido(2,3-blpyrazin-6-
vl) ~3-ethyl-urea
Mp.: 236-237 °C

15 ‘H-NMR (Gg-DMSO): & = 1.13-1.22 {(m, 3H), 3.28-3.3% (m, 2H),
3.60-3.69 {(m, 4H), 7.31-7.39 {m, 2H), 7.79 {d, 1H), 7.91-
7.99 (m, 4H), 8.26 (4, 1H), 8.2% (4, 1H), 8.47 (d, 1H),
9.08 (=, 1H}, 10.20 (=, 1H).

20 Compound 37: 1-(2,3-dimethyl-pyrido([2,3-blpyrazin-6-yl)-3-
ethyl-urea
Mp.: 246-248 °=C
"H-NMR (dg-DMSO): & = 1.17 (¢, 3H), 2.64 (s, 3H}), 2.67 (s,
— 3H)Y, 3.24-3.40 {m, 2H), 7.55 (4, 1#), 8.24 {d, 1H}, 9.14
25 (s, 1H), 9.91 (=, 1H}.

Compound 64: l-ethyl-3-(3-phenoxy-pyrido([2,3-blpyrazin-6-
yl}-urea
Mp.: 256-258 °C

30 ‘H-NMR {ds-DMSO): & = 1.09 {(t, 3H), 3.15 ~ 3.22 {(m, 2H),
7.31 ~ 7.38 {m, 3H), 7.48 - 7.53 (m, 2H), 7.72 (&, 1H),
8.32 (d, 14), 8.34 (bs, 1H), 8.71 (s, 1H), 9.90 (s, 1H).

Compound 85: 1-ethyl-3-(3-imidazol-1-yl-pyridol2,3-
35 blpyrazin-6-yl)-urea



(m, 414), 3.06(m,214),3.28 -3.35(m,4H),3.75 (d, 2H), 4.43 (t, 214),7.60-7.66(m, 314),7.92 (d, 1H),
8.36 (d, 2H), 8.46 (d,1H),8.59(t, 114),9.58 (s, 114), 9.73 (bs, 1H) ppm.

- 175 -

IH-NMR (de-DMSO): & = 1.20 {t, 3H), 3.26 - 3.32 (m, 2H)
7.26 (s, 1H), 7.75 (d, 1H), 8.20 (s, 1H), 8.40 (&, 1H),
8.79 (e, 1H), 8.84 (s, 1H), 9.3% (s, 1H), 10.16 (s, 1H)
ppm.

Compound 137: 1-allyl-3-[3-(4-nitro-phenyl)-pyrido[2,3-

blpyrazin-7-yl] ~-thiocurea

Mp.: 250 °C (Decomp.)

H-NMR {(d¢-DMSO}: 8 = 4.23 (s, 2H), 5.19 (4, 1H), 5.29 (4,
10 1H), 5.%0-6.00 {(m, 1H), 8.46 (4, 2H), 8.55 (g, 1H), B8.64

{(d, 24), 8.92 (s, 1H), 9.23 (s, 1H), 9.77 (s, 1H), 10.35

(g, 1H).

Compound 151: l-ethyl-3-[3-(3-hydroxy-phenyl)-pyrido(2,3-
15 blpyrazin-6-yl]-urea

"H-NMR (de¢-DMSO): & = 1.20 (t, 3H), 3.32 - 3.38 {(m, 2H),
6.98 (d, 1H), 7.40 (t, 1H), 7.68 (d, 1H), 7.73 (s, 1H),
7.76 {d, 1H), 8.37 {d, 1H), 9.12 ({(bs, 1H), 9.37 {s, 1H),
9.80 (bs, 1H), 10.12 (s, 1H).

20

Compound 160: l-ethyl-3-(3-o-tolylamino-pyridol[2,3-b]-

pyrazin-6-yl) -urea
Mp.: 221-223 =C

'H-NMR (de-DMSO): o = 1.12 (&, 3H), 2.3%1 (s, 3H), 3.20 -

25 3.26 {m, 2H), 7.12 (t, 1H), 7.23 (t, 1H), 7.29 (d4d, 1H),
7.33 {4, 1H), 7.8s6 {4, 1H), 8.07 (4, 1H), 8.43 (s, 1H),
8.81 (bs, 1H), 9.26 (s, 1H), 9.75 (s, 1H).

Compound 169: Phosphoric acid-mono-{4-[6-(3-ethyl-ureido)-
30 pyrido—[2,3—b]pyrazin—3~yl]52—methoxy~phenyl}-ester

IH-NMR (ds-DMSO): & = 1.20 (t, 3H), 3.25 - 3.35 {(m, 2H),
3.95 (g, 3H), 7.51 (4, 1H), 7.22 (4, 1H), 7.9%92 (&, 1H),



15 Compound 204: 1-(4-hydroxy-butyl)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea hydrochloride
'I-NMR(DMSO0-d6)8 = 1.58-1.64 (m, 4H), 3.30-3.34(m, 2H), 3.48-3.51(m,2H), 7.57-7.63 (m, 314),
7.66(d,1H), 8.34- 8.39(m, 3H), 9.32(s,114), 9.47(s, 114),10.15(s, 114) 20 ppm. - 178 - llIl. Evidence of
the kinase inhibition of compounds according to-the gvention 111.1Cell-free kinase assays (using
ALPHA technology) 5 The inhibitory effect of the compounds according to the invention was tested on

various serine/thr mggmne tyr |ne5]a éj lipi %kmfﬁ?s |r18eg§lym(%tlc aslsigys Rgcg(lpblpant tﬂﬁr)nan kinases

such as, for exa @rkz eta,
10. 09 (2, 1H} ppm.

Compound 175: Sodium 2-chloro-4-[6-(3-ethyl-ureido)-
5 pyridol2,3-blpyrazin-3-yll-6-methoxy-phenoxide

Mp.: 260 °C {(Decomp.)

'M-NMR (ds-DMSC): & = 1.1% (t, 23H), 3.25 ~ 3.35 (m, 2H),

3.81 (s, 3H), 7.45 (bs, 1H), 7.64 (bs, 1H) 7.92 (=, 1H),

8.16 {(bs, 1H), 9.10 (bs, 1H), 9.23 (bs, 1H}, 9.89 (bs, 1H)
10 ppm.

Compound 183: l-ethyl-3-{[3-(4-hydroxy-3-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea p-toluenesulfonate

Mp.: 193-196 ©C

15 H-NMR {(d¢-DMSOY: & = 1.20 (t, 3H), 2.29 (s, 3H), 3.28 -
3.35 (m, 2H), 3.%3 (s, 3H), 6.97 (4, 1H), 7.11 {4, 2H),
7.47 (4, 2H), 7.65 (d, 1H), 7.85 (4, 1H), 7.91 (s, 1H),
8.31 (4, 1H), 9.00 {bs, 1H), 9.41 (g, 1H), 9.71 (bs, 1H},
10.04 (g, 1H) ppm.

)
)

20

- Compound  183: l-ethyl-3-[3~-(4-hydroxy-3-methoxy-phenyl) -
pyridoi2,3-blpyrazin-6-yl] -urea {Z) -but-2-enedicarboxylic
acid salt

Mp.: 200-204 °C
25 'H-NMR (d¢-DMSO): & = 1.20 {(t, 3H), 3.25 - 3.35 {m, 2H),
3.92 (s, 3H), 6.24 (s, 2H), 6.98 (4, 1H), 7.65 (d, 1H),

7.85 {(d, 1H), 7.91 (s, 1H), 8.32 (d, 1H), 9.00 (bs, 1H),
9.41 (s, 1H), 9.71 (bs, 1H), 10.04 (s, 1H)} ppm.

30 Compound 194: l-ethyl-3-([3-(4-hydroxy-3-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl] -urea hydrochloride

Mp.: 236-239 °C



10 -gamma, -delta, p38alpha, p38gamma, Jnkl, Jnk2 and others were used in this case, partly as
full-length kinases, partly as shortened fragments, but at least consisting of the functional kinase
domains. The commercial kinase proteins (Proginase, Upstate) were used as recombinant 15 fusion
proteins with GST (glutathion-S-transferase) or Hig-Fag-Depending on the type of substrate, the
various kinase reactions were quantified by means of suitable ALPHAT14beads (Perkin-Elmer) 20
If_p_Lt-aa The substance, testing is described in detail hereinafter for the Erk assay. Selected test
results of the Eﬁf%ééﬁbﬁ%&%gélﬁaﬂaﬁd E&Z?ESsa%?are 5i\/3e% b %\M”fo ;Ze%}érmiéé %e IC50
value, the potefgial iibitof 28&ubdtaricés wetedavestigatdd)in 10-§dmildgatithmicdlhdradéd
concentrations; ¢f)3.16 iM-100pM.1@MARK AL PHAs (a.g) Erk2): the test, subsfgnce, 9162503g Erk2
(#14-173, Ups&a}ég), IQBM %TP( and.15nM biotinylated MEP 30 (myelin basic protein) substrate were
incubated on a 384- welfe)ptipﬁa\te %%gerkﬁgﬁfmer) in a volume of 15 pl for Ih in 25mM Tris, 10mM
MgCl2, 0.9 Tween-20, 10001 NavO4, 2mM DTT at pH 7.5. The kinase reaction was then stopped by
adding 10p1 of the ALPHA bead mixes (10 pg/ml, #6760617/ 35 Perkin-Elmer) pre-incubated with
anti-phospho MBRratiddy 20879 - B320p 1#05=-420/myesate) iy 23 Frid -20myNRNAG T 5T00mM
EDTA and 0.3%1BSA.anil-lsftfe standhoverpight dhP13K-ALEH AS(Brg ABK@ipha): the test substance,
1 ng 5 PI3Kalpha (#14-602, Upstate), 100M ATP and 20pM PIP2 substrate (#P4508, Echelon) were
incubated on a@84-wkfl Optitate{Perkin-Elmer) for Ih in 50mM Hepes, 50mM NaCl, 5mM MgC12,
0.05% Chaps, 5mM DTT at pH 7.4. ng kinase reaction_was then stopped by adding ALPHA bead
mixes 10 (10ugﬂﬁﬁ%7é6€0§ﬂ§8?kin- Ir?e?)'ﬁr%-ir%ube&gd with T+ &S T: bl’fu%ib?lf’_pré in
(Upstate)ldnd 151nM biotifylated PIE3 (#C-3%F1861 EcBBlon) i 8®mMH&Fes{ SOmN NaC1750mM
EDTA and 0.1%BSA:and left4a stand evgrnight.clb. The Jugrescenge was sietegted the following
morning in a Fysignmaa-sysiem (Perkin-Elmer). Evaluatign ,. The %-inhibition, values substance
concentration v%érgegm@alcgﬁ:itéd ylllrr%eaﬁclls’ ofEIf'[ue'JE Tol%\/vgl%g t(otrm(ljjlaét)}rbm 'g;%va ﬁéta%%ﬁ[e’rmined in
the FusionTM&%/X¥ind$& inhibitiomEifnoa, = 100 - 100x Mean(Sample) - Mean (0% Control)

15 Compound 204: 1-(4-hydroxy-butyl)-3-{(3-phenyl-pyridoi2,3-
blpyrazin-6-yl) ~urea hydrochloride

'H-NMR (DMSO-d¢} 8 = 1.58-1.64 (m, 4H), 3.30-3.34 (m, 2H),

3.48-3.51 (m, 2H), 7.57-7.63 {(m, 3H}), 7.66 {d, 1H), 8.34-

8.39 {m, 3H), 9.32 (s, 1H), 9.47 (s, 1H), 10.15 (s, 1H)
20 ppm.



Mean(100% Control) - Mean10B Control) ) 25 Eight determinations were made for each control and
two for the substance samples. The 0% control either contains no ATP or no substrate, the 100%
control (fully active kinase) contains no test substance. The IC50 values were determined using
GraphPadPrism. 30 The compounds according 1o {hgsinvention showed effective inhibition of Erk,
PI3K, p38alpha and Jnkl + Jnk2 with IC50 values of up to 6nM (see Table 2). - 180 - Table 2: MAPK

and PI3Kalpha kinase assay test results

IC
PI3Kalph p38afgha A 4951e@e1 1 B >%f?8 >3FE5E8 074 52

43
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15

20

25

30

35

M* ATP) Compound Erk

B aERASB 076 15 DRSS 4% 0 SEFBIS
1. . .

according to the invention
IIr.1 Cell-free kinase assgays (using ALPHA technology)

The inhibitory effect of the compounds according to the
invention was tested on various serine/threonine, tyrosine
and lipid kinases in enzymatic assays. Recombinant human
kinases such as, for example, Erk2, PI3Kalpha, -beta,
-gamma, -delta, p38alpha, p38gamma, Jnkl, Jnk2 and others
were used in this case, partly as full-length kinases,
partly as shortened fragments, but at least consisting of
the functional kinase domains. The commercial kinase
proteins (Proginase, Upstate) were used as recombinant
fusion proteins with GST (glutathion-S-transferase) or His-
Tag. Depending on the type of substrate, the various kinase
reactions were gquantified by means of suitable ALPHA™ beads

{Perkin-Elmer) .

Testing

The substance testing is described in detail hereinafter
for the Erk assay. Selected test results of the Erk2,
PI3Kalpha, p38alpha and Jnk2 assays are given below. To
determine the TCsy value, the potential inhibitor
substances were investigated in 10 sgemi-logarithmically

graded concentrations of 3.16 nM-100 uM.

a) MAPK-ALPHAs (e.g. Erk2): the test substance, 0.625 ng
Exk2 (#14-173, Upstate), 10uM ATP and 15nM biotinylated MBEP
(myelin basic protein) substrate were incubated on a 384-
well Optiplate (Perkin-Elwer) in a volume of 15 ul for 1h
in 25mM Tris, 10mM MgCl,, 0.1% Tween-20, 100pM NaVO,, 2mM
DTT at pH 7.5. The kinase reaction was then stopped by
adding 10ul of the ALPHA bead wmixes (10 ng/ml, #6760617/
Perkin-Elmer) pre-incubated with anti-phospho MBP antibody

021.8
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(320pM, #05-429/ Upstate) in 25mM Tris, 200mM NaCl, 3100mM
EDTA and 0.3% BSA and left to stand overnight.

D) PI3K-ALPHAs (e.g. PI3Kalpha}: the test substance, 1 ng

5 PI3Kalpha (#14-602, Upstate), 100uM ATP and 20pM PIP,

gubgtrate (#P4508, Echelon) were incubated on a 384-well

Cptiplate ([(Perkin-Elmer) for ih in 50mM Hepesg, 50mM Nacll,

5mM  MgCl,, 0.05% Chapsg, 5mM DTT at pH 7.4. The kinase

reaction was then stopped by adding ALPHA bead mixes

10 (10pg/ml, #6760603/ Perkin-Elmer) pre-incubated with 1nM

GET:Grpl fusion protein (Upstate) and 15nM bioctinylated

PIP3 (#C-3%R6/ Echelon) in 50mM Hepes, 50mM NaCl, 50mM EDTA
and 0.1% BSA and left to stand overnight.

1% The fluorescence was detected the £following morning in a

Fusion™u-system (Perkin-Elmer) .

Evaluation

The %-inhibition wvalues per substance concentration were
20 calculated by means of the following formula from the raw

data determined in the Fusion ¢t :

Mean - Mean
,— % Kinase inhibition,, ., = 100 - (100}: Somple] (08 ronere ) }

Mean{ms% Control] Mean,

H 10% Control)

25 Eight determinations were made for each contrel and two for
the substance samples. The 0% control either contains no
ATP or no substrate, the 100% control (fully active kinase)
containg no test gubstance. The IC;; values were determined
using GraphPadPrism.

30 |
The compounds according to the invention showed effective
inhibition of Erk, PI3K, p38alpha and Jnkl + Jnk2 with ICsg
values of up to 6nM (see Table 2).
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Table 2: MAPK and PI3Kalpha kinase assay test results
(ICse [pM] at 10pM or 100upM* ATP)

Compound Erk2 PI3Kalph |p38alpha [Jnkl + Jnk2
1 1 0.9 >31.6 »31.6
25 0.076 1.5 =100 >31.6
30 0.392 0.37 =100 21.8
43 0.006 6.2 =100 5.5
44 2.5 3.8 >100 i.5
46 9.5 >100 0.495 >100
B2 0.944 5.4 >31.6 1.1
124 0.062 0.49 =100 1.0
146 0.155 1.1 =100 3.3
147 0.711 4.1 >100 14.2
148 1.8 1.4 =100 13.7
149 0.954 3.5 >100 >31.6
150 i8.7 0.129 18.1 >100
151 0.104 1.5 =100 2.9
152 1.9 5.3 >100 12.1
153 0.93¢2 0.612 >100 6.7
154 0.552 0.984 >31.6 2.8
155 >100 5 =100 7.8
156 0.138 0.42% >100 2.1
157 >100 0.348 >100 28.5
158 >100 0.186 >100 >31.6
15¢ >100 0.147 >100 12.6
160 5.8 2.9 >31.6 >31.6
161 >100 1.1 >100 >100
162 >100 0.19 >100 >31.6
163 26.9 0.0986 >100 >31.6
le4 15.6 0.444 >100 24 .3
165 19.4 1.2 >100 27.1
166 13.7 1.3 >100 21.8
167 >100C 1.1 >100 27.3
1168 0.15 0.612 >100 2.5




12.1 153 0.939 0.612 >100 6.7 154 0.592 0.984 >31.6 2.8 155 >100 5 >100 7.8 156 0.138 0.425 >100
2.1 157 >100 0.348 >100 28.5 158 >100 0.186
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169 2.7 3.7 >100 9.5
170 0.103 2.4 >31.6 1.1
171 0.084 3 =100 1.4
172 .41 4 >100 4
173 0.107 2.4 =100 2.9
174 4.9 3 >31.6 4.6
175 0.191 0.458 =100 2.5
177 >31.6 0.295 >100 3.9
178 >100 0.164 >31.6 2.3
179 8 0.202 1.4 8.1
180 15.7 1.1 >100 8.6
181 1.7 0.739 >100 4.3
182 >31.6 1.1 >100 21
183 0.203 2.8 =>100 4.7
184 =100 0.133 >1006 6.3
185 >31.6 0.154 >100 4.3
186 0.223 3.8 »>100 2.5
187 16.6 0.712 >31.48 >100
188 >100 2.8 =100 »>31.86
189 20.3 0.237 =100 6.2
150 >100 0.271 »>100 31
192 31.6 0.422 >100 1.8
. 193 0.212 2.2 >100 1.5
ITI.2A Cellular assay: testing for anti-proliferative

effect (XIT assay)

5 The principle of thig test is based on the intracellular
reduction of the tetrazclium dye XTT {sodium 3’'-[1-
{(phenylaminocarbonyl)-3,4-tetrazolium]-big (4-methoxy-6-
nitro)benzene sulfonic acid, Sigma) to a formazan dye by
mitochondrial dehydrogenases. The dye is only formed by

10 metabolically active cells and its photometrically
measurable iIntensity 1s a guantitative indicator for the

pregsence of living c¢ells. The reduction of dye formation by
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incubation of the cells with substances sgerves as a

parameter for the anti-proliferative effect.

Testing

The tumour cell lines (ATCC) were injected into 96-well
microtitre plates in a defined cell number (5000 cells/
well for BxPC3 and Hotll6; 10000 cells/ well for MDA MRB468)
and then incubated overnight in an incubator at 37°C, 5%
€0, and 95% air humidity. The test substances were prepared
as stock golutions {i0mM) in DM30O. To determine the ECg
values the potential inhibitor substances were added to the
cells in quarter-logarithmically graded dilutions,
resulting in final concentrations of 0.28uM-50uM. The cell
plates were then incubated for 45 h in an incubator at
37°C, 5% CO, and 95% air humidity.

For the detection reaction the gubstrate XTT was mixed with
PMS (N-Methyl dibenzopyrazine methylsulfate, Sigma) and
added to the cells so that a final concentration of 325 ug
XTT/ml and 2.5 ug PM3/ml was obtained. It was then
incubated for 3h at 37°C, 95% ailr humidity. The formazan
salt formed by the cellular dehydrogenases could then be
guantified by adscrption at 490 nm.

Evaluation

The % inhibition wvalue was evaluated by means of the
following formula from the values for the optical densities

measured in each case at 490 nm:

Mean c.upe; = M2AN 4y controns

% Inhibition of cell proliferationg, ., = 100-—(me

Me an( 100% Contrel)

= Mean g coneson

|
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Eight determinations were made for each control and two for

the substance samples.

the 100% control (proliferation control)
gubstance. The ECsq values were
GraphPadPrism.

The compounds according to the invention
effective

values of <« 1 uM

The 0%

{sea Table 3).

Table 3: XTT assay test results (EC50 [pM])
Compound BxPC3 MDA-MB468 Hetllé6
30 12 4 6
124 10 10 1,5

146 >50 ca. 20
150 0.9 4.3 2.
153 »25 24 6
156 8.9 15 1.4
157 >25 3.5 4.4
i64 =50 5.2 >25
169 not tested 5.7 2.8
173 not tested >25 9
175 not tested =50 4.4
175 not tested 17 11.8
183 not tested 4.3 2.1
181 not tested 8.5 5.5
193 not. tested 4.4 2.1
Lyv294002 25 20 17

determined

control contains no cells,
containe no test

using

gshowed partly
inhibition of the cell proliferation with ECs

It was surprisingly found that the PI3K inhibitor Ly294002

known from  the literature only showed weak anti-

proliferative effects on the cell lines used compared to

the Exemplary Embodiments.
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IIT1.2B Cellular assay: testing for substrate inhibition
{Western Blotting)

This method can be used to predict whether the kinase

5 modulator under gtudy alsc achieves the desired effect in a
cellular context, 1.e. in this case, a substrate protein
downstream of the target kinase is investigated for its
phosphorylation status. For this purpose, the cells
incubated with substance are lysed and the total protein

1C separated on a reducing polyacrylamide gel. The proteins
are then transferred to a PVDF membrane by means of Western
Blotting and the substrate bands sought are made visible
with sgpecific antibodies and a suitable detection method.
The substrate proteins downstream of the target kinases are

15 detected simultaneocusly with a respectively gpecial anti-
phospho-antibody and at the same time a total antibody
which recognizes the substrate total protein. This
gimultaneous mneagurement can be made using the duplex
technology of the ODYSSEY imagers (LiCOR). The intensity of

20 the total substrate bands 1s used for mnormalising or

quantifying the phosphorylation inhibition or activation.

Testing

Suitable tumour c¢ell lines (e.g. BxPC3, Hcille or MDA
25 MB468) were injected into six-well microtitre plates in a
defined cell number {(e.g. 350 000 cells/ well for BxPC3 and
Hct1l6) in the regpective standard complete medium and then
incubated overnight at 37°C, 5% CO; and 95% air humidity.
The cells were then incubated for a further 24 h under
30 serum-reduced conditiong i.e. in the respective medium but
with only 0.25% serum. The test substances were prepared as
stock sclutionz (10mM) in DMSO and incubated with the cells
in final concentrations of 5, 15.8 and 50uM for 5 h. This
was followed by cell lysig in 25mM Trig, 150mM NaCl, 10mM
35 Na-pyrophosphate, 2mM EGTA, 25mM [B-glycerophosphate, 25mM
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NaF, 10% glycerine, 0.75% NP-40, 100uM NaV0; buffer.
Fellowing protein guantification by means of BCA
(bicinchonic acid protein assay kit, Sigma) Assay, protein
guantities of about 20 ng per track were sgeparated on a

5 Lammli polyacrylamide gel and then transferred to a PVDF
membrane (Millipore) by means of Semi-Dry Western-Blotting

at 0.8 mA/cm® for 1h. This was followed by pre-
hybridisation of the membrane for 1 hour in I-block reagent
(Applied Biosystems) and incubation overnight with the

10 specific antibodies. To determine the Erk and PI2K
inhibition, the respectively downstream substrates Rskl
were detected with the total antibody (Rsk #sc-231g C-21,
Santa Cruz) and the phospho-antibody (Phospho-p20RSK (S380)
#5341, NEB Cell Signalling) and Akt was detected with the

15 total antibody (Aktl #isc-1618 C-20, Santa Cruz) and the
phozpho-antibody (Phospho-Akt (Ser 473) #9271, NEB Cell
Signaling) . After washing the mewmbrane, secondary antibody
incubation was carried out with anti-rabbit IR Dye 800
(#611-732~127, Rockland) for the phospho-antibody and anti-

20 goat Alexa Fluor 680 (#A-21081, Meolecular Probes) for the
total protein-antibody. After incubating for 30 min at room
temperature in the dark, the hybridisation of the detection
antibody on the membrane was detected by scanning in the

o ODYSSEY imager {LiCCR).

25

Evaluation

At concentrations of 5-50 uM, the compounds according to
the invention exhibited dual inhibition of Erk (MAPK1/2)
and PI3K (see Table 4) which are indicated by inhibition of

30 the band intensity of both corresponding phospho-substrate
proﬁeins Rskl and Akt. The reduction of the fluorescence
intensity of the phospho-substrate bands (pRsk and pAki) is
given in the table below ag % inhibition and relates to the
following formula:

35
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' Sample
& Inhibition of Substrate'phosphorylationmmpm)=:iOO-—[lmbcizﬁ;T;ELEwwi)
¥Contro

The band intensity (fluorescence intensity) of the
5 respective non-inhibited (without  substance) phospho-
substrates was used as 100% control.

Table 4: Inhibition of cellular substrate phosphorylation

{(at 50 pM)
10
Compound Erk -pRsk | PI3K .pdkt
30 S0% 100%
124 90% 90%
146 100% 10%
150 0% S0%
173 90% 50%
183 80% 80%
Ly294002 0% 40%
Wortmannin 0% 100%
The PI3K inhibitor ©Ly294002 known f£from the literature
= showed only weak PI3K inhibition compared to  the

pyridopyrazine derivatives, 4i.e. inhibiticn of the PI3K

15 substrate p-Akt and as predicted, no Erk inhibition or
inhibition of the Erk substrate p-~Rsk. Wortmannin - a
further PI3K inhibitor known from the literature - showed
complete inhibition of the PI3K substrate pAkt, but no Erk
or p-RSK inhibition.

20
In contrast to the Exemplary Embodiments, both reference

aubstances used here showed ne dual inhibition, i.e. of Erk

and PI3X simultaneously but only a PI3X inhibition.
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0.212 2.2 >100 1.5 III.2A Cellular assay: testing for anti-proliferative effect (XTT assay) 5 The principle
of this test is based on the intracellular reduction of thetetrazolium dye XTT (sodium 3'.41-
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cells. The reducti&n of d)fe formation by , ' ,
Akt of: murine "Akt8 retrovirus or protein kinase B

10

15

20

25

30

35

(PKR)

Askl apoptosis signal-regulating kinase

ATR ataxia-telangiectasgia and Rad3-related
ATM Ataxia-telangiectagia mutated

Bagl Bcl-2 associated athanogene-1

Bcl-2 B-cell leukemia/lymhoma-2 gene
DNA-PK DNA-dependent protein kinase

Erk extracellular signal-regulated kinase
Flt-3 fms like tyrosine kinase 3

GSK-3 Glycogen synthase kinase-3

h8MG-1 human ortholog of product of seven
gene-1

JAK-3 Janue kinase 3

JNK c-jun N-terminal kinase

MAPK mitogen activated protein kinase

Mek MAP or Erk kinase

mTOR mammalian target of rapamycin

PDGFR platelet derived growth factor receptor
PI3K phosphoinositol 3-kinase

PIKK phosphoincsitol 3-kinase related kinase
PIP, phosphatidylinogitol-biphosphate

PIP; phosphatidylinositol-triphosphate
Ptding phogphatidylinositol

Raf rapid accelerated fibrosarcoma

Ras rat sarcoma

RTK receptor tyrosine kinase

SAPK gtress-activated protein kinase

Ser Serine

Syk sgpleen tyrecsine kinase

Thr Threonine '

Tvr Tvyrosine

nematode

VEGEFR vascular endothelial growth factor receptor
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Testing 5 The tumour cell lines (ATCC) were injected into 96-well microtitre plates in a defined cell
number (5000 cells/ well for BxPC3 and Hctl116; 109@Q cells/ well for MDA MB468) and then incubated
overnight in an incubator at 37C, 5% CO2 and 95% air humidity. The test substances were prepared
10 as stock soluketie fEomih in DMSO. To determine the EC50 values the potential inhibitor
substances were added to the cells in quarter-logarithmically graded dilutions, resulting in final
concentrations of 0.2811M-50pM. The cell plates were then incubated for 45 h in an incubator at 15
37C, 5% CO2 and 95% air humidity. For the detection reactio tratg XTT mixed with PMS
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of 325 pg 20 XTT/mYasd 235 pg PMS/ANREES oftaineietvHidfien Mtubatéorah sk 37€£95% air
humidity. Thhe formazan sal fammedbly theceeiidaridelydrogenasesicould thersbel quaitified by

adsorption at 490 nm,,2g Eyaluafign The-%.inhibition valug Was evaluated by means of the following
formula from the values for the optical densities measured in each case at 490 nm: Mean(samp")

- Meano,",".",) 100x NMeanxl,0084 Canirdd) -AVlean(©e €antroly 88l ntibitibin. dfidelkproiEration,”, =
100- - 183 - Eight-deteyminationsyergmade tor 2ach condiohand fuo for thesailstance samples.

The 0% control contains na cells, the 100% control (proliferation contral) cont ire}% go test substance.
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20 and R10:
can mean -C(YYNR11R1Z, wherein Y = O, S and R11 and R1Z

can be independently of one another
(i) hydrogen,

(11} unsubstituted or substituted alkyl wherein wherein
the alkyl group can be substituted with one or more,
the same or different ¥, €1, Br, I, CF;, CN, NH;, NH-
alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-
30 hetercaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, N(alkyl):, NHC(O)-
alkyl, NHC(C)-cycloalkyl, NHC (O) ~heterocyclyl, NHC(O)-
aryl, NHC (O} ~heteroaryl, NHC {0} ~alkyl-aryl, NHC (O) -
alkyl-heteroaryl, NHSO,-alkyl, NHSOp;~cycloalkyl, NHSO;—
35 heterocyclyl, NHSOz-aryl, NHSO;-heteroaryl, NHSOz-alkyl-~
aryl, NHSOs~alkyl-hetercaryl, NOC,, 3H, S-alkyl, G-
cycloalkyl, S-heterocyclyl, S-aryl, S-heteroaryl, OH,
OCF;, O-alkyl, O-gycloalkyl, O~heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, O-alkyl-heterccyclyl,
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compound accotuirigetootheygeneraPIoPn () 5 RQJ\IICPNR&.U(HE)JLLO whéfgim #ig/substituénts R1, R2,
R3, R4 have the}{@l&@qx@gﬂp@aning@%and R2:can bejndependently,of onelanather - cdi)}-hydrogen
15 (i) hydro || halogen 20 alkyl, wherein the al rou |s saturated an n consist of
1 to 8 C atoms, ?\% unsul%)s\/,t(fu qd’or s% fltu}é Yejllryl wﬁ((egrr]elﬁl1 Ké,e rou ca% e%u% t%uted with
one or more, the<2%: lsaind or- diffetentt <Gl Bfﬁ,el?@?%cffh]r}l\]rl»lz QI’\(Pléll‘éllij&lyi“erPE)YéI(DaI%(}i2
NH-heterocyclyl sNKsaryh dNH-heterpaxyl, NH-akyl:eycloalkyt; NH éjkyl-heterocyclyl,(NHNalkylaryl,

NH-alkyl-het -NH | 2, N c( kyl, NHC(0)-
v r?etgrofygﬁ |\¥Hc{?%i’) aryli 8 B%'ﬁ kME@&E F? ? HC(@)-alkyh NHC(0)-cyslaalky 0)

NHS02-alkyl, NHSG: frd%@éﬂkl;/llHl(\:I & tﬁé?:?é{%%ﬂyu %ﬁéaék%a aqungg lyiheteroany!
heteroaryl, NHS02<akkyb-apnyt, NHS02-alkylcheterdaryl, 1N®?2—SH§SLaIkyI,S aryl| S-Héteroaiyd . OH,OCF3,
35 O-alkyl,0-cyclealkyl,0sheterocyclyl,O-aryh ) 1w (a1kyl) -, C{O)N (cycloalkyl)s,

15 C(O)N{aryl),, C(O)N(heteroaryl),, S0-alkyl, SO-aryl, 30;-
alkyl, 80,-aryl, SO;NHy, SO;NH-alkyl, SO;NH-aryl, SOxNH-
heteroaryl, SO;NH-alkyl-aryl, SO5H, S0,0-alkyl, S50,0-
aryl, S0,0-alkyl-aryl, cycloalkyl, heterocyclyl, aryl

or heteroaryl,

20
(1ii) unsubstituted or substituted cycloalkyl, wherein
the cycloalkyl group can be substituted with one or
more, the same or different F, Cl, Br, I, NH, NH-
alkyl, NH-cycloalkyl, NH-heterocyciyl, NH-aryl, NH-
25 heterocaryl, NH-alkyi-aryl, NH-alkyl-heterocaryi,

N{alkyl)s, NHC (O) -alkyl, NHC (O) ~cycloalkyl, NHC (O} -
heterocyclyl, NHC(O)-aryl, NHC(O)-hetercaryl, NHC(O)-
alkyl-aryl, NHC(O)-alkyl-hetercaryl, NHSOz-alkyl, NHSO:-
cycloalkyl, NHEO,-heterocyclyl, NHSC,~arvl, NHSO,—
30 heteroaryl, NHS5O,-alkyl-aryl, NHSO.;-alkyl~hatercaryl,
OH, O-alkyl, O-cyclealkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-aryl, ©O-alkyl-heterocaryl, OC{O}~
alkyl, OC{0)-cycloalkyl, OC (0) ~heterocyclyl, QC(C) -
aryl, OC(0)-heteroaryl, OC(0)-alkyl-aryl, OC{(0)-alkyl-
35 hetercaryl, 0803H, 0S0;-alkyl, 0S0,~cycloalkyl, O050;-
heterccyclyl, 080z~aryl, 080,~hetercaryl, 0S0,—alkyl-
aryl, 050,—-alkyl-hetercaryl, QP {Q) {(OH) », CO.H, COp—
alkyl, CO,-cycloalkyl, CO,-heterocyclyl, COp-aryl, COp-
hetercaryl, COz-alkyl-cycloalkyl, COz~alkyl-



0-heteroaryl, 0-alkyl-cycloalkyl, O-alkyl-heterocyclyl, - 196 - 0-alkyl-aryl, 0-alkyl-heteroaryl, O-alkyl-OH,
0-(CH2)p0, 00(0)-alkyl, 00(0)-cycloalkyl, 00(0)-heterocyclyl, 00(0) -aryl, 00(0)-heteroaryl, 00(0)
-alkyl-aryl, 00(0)- alkyl-heteroaryl, 0SO03H, 0S02-alkyl, 0S02-cycloalkyl, 5
0S02-heterocyclyl,0302-aryl,0S02-heteroaryl,0S02- I%I-a?yl, 0S02-alkyl-heteroaryl, Op (0) (OH)2,

C(0), at, CO)and. dheterparyl, Q021 Aazalion, PO2- cvcloalud 0Aeterasxsid202-an
002-heteroaryl, 002-alkyl-cycloalkyl, CO2-alky1- eteroce/clyl 002-alkyl-

10aryl,002-alkylhEtero WI:O(O)-?\IK@,W—%MI, C{O)NH-cycloalkyl, — C(O)NH-
0(0)NH-cycloalkykCE)NHyhetetocyclDO)NHaryl, C(O)NH-hetercaryl, C(O}NH~
neteroary GO D2 GO I2, 1N IR CION Ao 1 S Ay SO-ary,
eteroaryl, alk , cycloa : ar : eter -alkyl,SO-aryl,
S02-alkyl,S02-a ,gﬁz'l\fﬁ ,"omﬁéﬁiﬁ?ﬁ”@%ﬁiﬁ#‘%&?%%aéy&' EROREIRAY,

SO2NH-heteroafyl SORN<slkyldryll$O3H, S020aikyt r$020-aryl, SO20Thikyi-aryl &kl eyetoalkyl,
heterocyclyl, arykoiheterearyk fycan have the value 201, 2 or 3 and the alkyl-, cycloalkyl-,
heterocyclyl-, aryl-,heteroaryl-,alkyl-cycloalkyl-,alkyl- heterocyclyl-,alkyl-aryl-andalkyl-heteroaryl
substituents for their part can in turn be substituted, 25|§rVi) unsubstituted or substituted heteroaryl,
wherein the hetefédryl Grotiptcan'bé sibstitted With-oné bR thoP€, thé Sakie 8r diffSfsht &-01, Br, I,
CF3, ON, N#H2, NHealky tNHeeyetdaliyl, dNtdheteracyclyd, NiHtaryl iNHhetéroaryl NEralkyt-eycloalkyl,

NH-alkyl-heterocyc yl, 30.NH-alkyl-aryh NHalkylkhetercaryd, NH=alkyoNH2 6 —ary1,  NH,,
NHaIkyI-OH,N(allgl)%dl{H%(O)-allgyl,N C(Oi coalkf)/i,k |marvt or arvl
NHC(O)-heterocf/\] VI éfO)-grlf/Lﬁ (0)- eé‘r’oéry, yl-ary ryl,

NHC(0)-alkyl-aryl, NHC(0)-alkyl-heteroaryl, NHS02- alkyl, NHS02-cycloalkyl, NHS02-heterocyclyl,
NHS02-aryl, 35 NHS02rheterparyh, NHS02-alkyi-aryl, NHS02-alkylhetenoand,iNO21 8Ha Byalkyl, S-aryl,
S-heteroar]yg OH, OCE3, 0-alk IéO%ci{kg%oﬂl%y&t%gryvl\,i(iget$ﬁoear3§ro-mqg!égl;cygpglkggme or

0-alkyl-heteroc grl?ﬁpallg?-%r , 0-alkyl-heteroaryl, 00(0)-alkyl, 00(0)-cycloalkyl, - 197 -
Y yd{ffereynt yF, cI, Br, 1, C ) ¥N, (NL_Z,y NH—%’lkyl, NH-

Y
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
NH-alkyl~-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl-
aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-alkyl-OH,

20 Ni{alkyl)., NHC(O) ~alkyl, NHC {O) ~cycloalkyl, NHC (O) -
heterocyclyl, NHC{O)-~aryl, NHC{Q)-hetercaryl, NHC {(Q) -
alkyl-aryl, NHC(0O)-alkyl-heteroaryl, NHSOp-alkyl, NHSO.-
aeycloalkyl, NHSO;~hetaerocyclyl, NHSO,~arvl, NHSO,~
heteroarvyl, NHESO;-alkyl-aryl, NHSO;~alkyl-heteroaryl,

25  NO;, SH, S-alkyl, S-cycleoalkyl, S-heterocyclyl, S-aryl,
S-heterocaryl, OH, OCF,, O-alkyl, C-cycloalkyl, O
heterocyclyl, O-aryl, O-hetercaryl, O-alkyl-cycloalkyl,
O-alkyl-heterocyclyl, O-alkyl-aryl, O-alkyl-heteroaryl,
O-alkyl-0OH, O-(CH;),~0, 0C(C)-alkyl, OC(O)-cycloalkyl,

30 OC{0)-heterccyclyl, OC(Q)~aryl, OC (0) ~heterocaryl,
OC(0)-alkyl-aryl, OC(0)-alkyl-heterocaryl, 03031, O0C50;~
alkyl, 0SO;-cycloalkyl, 0S5C;~heterocyclyl, OCSOz-aryl,
0SCs-hetercaryl, 0SO0z-alkyl-aryl, 050s;-alkyl-hetercaryl,
OP (0O) (OH) 2, CO)-alkyl, C{O) ~aryl, C{0)-heterocaryl,

35 COH, CO;-alkyl, CG;-cycloalkyl, CO;-heterocyclyl, COp~
aryl, CO,-hetercaryl, CO;-alkyl-cycloalkyl, COz-alkyl-
heterocyclyl, CQz~alkyl-aryl, COp=alkyl-hetercaryl,
C{O) —NH,, C{O)NH-alkyl, C(O)NH-cycloalkyl, C{Q)NH~-
heterocyclyl, C(O)NH-aryl, C(O)NH-hetercaryl, C(O)NH-



00(0)-heterocyclyl,00(0) -aryl,00(0)-heteroaryl, 00(0) -alkyl-aryl, 00(0)-alkyl-heteroaryl, OSO3H, OS02-
alkyl, 0502-cycloalkyl, 0S02-heterocyclyl, 0S02-aryl, 0S02-heteroaryl, 0S02-alkyl-aryl,
0S02-alkyl-heteroaryl, 5 OHO) (OH)2, C(0)-alkyl, O(Og- ryl, 0(0)-heteroaryl, 0020, 002-alkyl,
002-cycloalkyl, 002-heterocyclyl, 002-aryl, 002-het_er08ryl,"002-alkyl-cycloalkyl, 002-alkylheterocyclyl,
002 alkyl-aryl, 002 @lkyhoteragivl, 0(0)- Nei2 GRINA Al C(ANH-gucloalky) OOINHh Mlieterocycly!,
0(0)NH-aryl, 0(0)NH-heteroaryl, C(0)NH- alkyi-cycloalkyl,0(0)NH-alkyl-heterocycl I,C(%NH-
alkyl-aryl, C(0)NH-2ik{}-Fidteroaryl,0 5!@@3?#%7]3%F@&O}Rﬁéﬁ%’ﬁﬁﬁlﬂ,cm)ﬁtgwﬁé%@ (Heteroary1)2,
S02NH2, SO2NH @kl 8@2NH-akyt LSO 2NHhtetbanryly SO2NH-C (O) N (heteroaryl) o,
ﬁSaIkyI-arlyl,S%BE@%@%gWyI,F&?f;gy[@OZ@@L}@E @;yll ; alkglgbﬁc%}@qllgyl, nggycly?ggnﬂpr
eteroaryl, and the alkyl-, ¢ yl-, heterogyclyl-, aryl- and heteroar, stituents for their part can
inturn be s bstiﬁ‘ﬁé{d/, 0 gf%fl%%b—d%#ﬁhﬁéreig %&%Véé"ﬁ %yteeaﬁ@?,rc% balk%%é%e?dg%gl,%wﬁ'heteroaryl,
alkyl-cycloalkyl, &ikyERetefdtyety Lalkyl-aryFer aikyHeteroaril; At th &lidiy tyclodlkyiy,- -
heterocyclyl-, aryly; 2b-hetetoarylhealkyl-cyeloalkyl, alkylsheteroeyalylralkylaryl aralkyl-heteroaryl
substituents for ghaeg Gpatrkcar%i: turn ?e substituted,  (viii) 506, wherein 06 can be alkyl, cycloalkyl, 30
heterocyclyl,aryljheteroarﬁ a kylf-cycloélkyl, alkyl-heterocyclyl, alkyl-aryl or alkyl-heteroaryl and the
alkyl-,cycloalkyl-, heterocyclyl-,aryl- and heteroaryl-,alkyl-cycloalkyl-,alkyl-heterocyclyl-, alkyl-aryl-
or alkyl-heteroaryksibstituents=for their=35 part caniis turnbessubbtittted; a@ix) INR 7082 wiherein 07 and
R8 independently,of ong.anothercanbehydrogenalkyleyclaalkws i tuted with one or
heterocyclyl,aryl, heteroar, I,alkéléc cIoaIk)Q,c %98 -natlk%L-he ocy}_fg':llyl, kyl-aryl orﬁkyl@%treroaryl and

the alkyl-,cycloal®§it Hetétbey S aryl and heteroaxyl-, alkyl-éycloalkyl, alkyl-Retefolyclyl

NH-alkyl, NH-cycloalkyl, NH-heterccyclyl, NH-aryl, NH-
heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
15 NH-alkyl-aryl, NH-alkyl-heteroaryl, NH-alkyl-NH,;, NH-
alkyl-0OH, N{alkyl),, NHC(O)-alkyl, NHC(O}-cycloalkyl,
NHC (0) -heterocyclyl, NHC{O)-aryl, NHC (O) —heterocaryl,

NHC {O) ~alkyl-aryl, NHC (Q0)-alkyl~hetercaryl, NHS0O,-
alkyl, NHSO;-cycloalkyl, NHSO,—heterocyclyl, NHSOz-arvl,
20 NHSO;~heteroaryl, NESO;-alkyl-aryl, MHSOs-alkyl-

hetercaryl, NO;, SH, S-alkyl, S-aryl, S-heteroaryl, OH,
OCFs, ©O-alkyl, OC-cyclealkyl, O-aryl, O-hetercaryl, O-
alkyl-cycloalkyl, O-alkyl-heterocyclyl, O~alkyl-aryl,
O-alkyi-heteroaryi, OC{0)~alkyl, OC(0Q)~cycloalkyl,
25 OC(0) ~heterocyclyl, CC(0)~arvyl, OCA{0) ~hetercaryl,
OC(0)~alkyl-aryl, O0C(0)~alkyl-hetercaryl, O0303H, 050~
alkyl, 0S0;-cycloalkyl, 0SO;—heterccyclyl, 050;-aryl,
080,~hetercaryl, 0S0;~alkyl-aryl, 080,-alkyl-hetercaryl,
QP (O} (OH} 4, C(O)y—ailkyl, {0} -aryl, C{O)~heteroarvyl,
30 CO.H, CO,-alkyl, COy~cycloalkyl, CO;-heterocyclyl, COp-
aryl, COs-hetercaryl, COz;-alkyl-cyclealkyl, COz-alkyl-
heterocyclyl, COz~alkyl-arvi, COz-alkyl~hetervarvl,
C {0} -NH;, C{CYNH~alkyl, C{O)NH~-cycloalkyl, C(O)NH=-
heterocyclyl, C{O)NH-aryl, C(O)NH-hetercaryl, C{O)NH~-
35 alkyl-cycloalkyl, C(O)NH-alkyl~heterocyclyl, C{Q)NH-
alkyl-arvyl, C{O)NH-alkyl-hetercaryl, C{OYN{alkyl)a,
C{O}N{cycloalkyl)., C{O)Niarylls, C{OYN(hetercaryl).,
SO,NHy, SO,NH-alkyl, SO;NH-aryl, SO;NH-heterocaryl, SO;NH-
alkyl-aryl, S04H, 50:;0-alkyl, 30:0-arvyl, S50,0-alkyl-



alkyl-aryl or alkyl-heteroaryl substituents for their 5 part can in turn be substituted, or R7 and R8
together mean cycloalkyl or heterocyclyl, wherein cyclealkyl and heterocyclyi for their part can in turn
be substituted. R3 and R4 can independently of_o%(laggnclther mean 10 hydrogen or NR9R10
assuming that if R3 = NR9R10, R4 - H, and if R4 = R10, R3 = H, wherein R9can

behydrogen,alky] ,Lcﬁloalkyg lhg&qrocycl&zbgw&@g@garyl,a%glg%@@il ,ﬂllkyl-h%tf_e{,qpycl%,ialkyl-aryl or
alkyl-heteroaryl and 15the alkyl-,cycloalkyl- heterocyclyl-,aryl- and heteroaryl-, alkyl-cycloalkyl,

alkyl-heterocyclISalkyRary¥ or alkyl-heteroaryl substituents for their part can in turn be substituted,
20and R10: can mean -C(Y)NR11R12, wherein | = 0, S and Rib and R12 can be independently of one

another (i) hydrogen,;25 _(iiy ynsubstituteghar.substitated alkylwhgeeinyvherein the-alkyl group can be
substituted with one or more, the same or different F, Cl, Br, |, CF3, CN, NH2, NR-alkyl,
NH=cycloalkyl, ﬁﬁ%e gﬁoaélyl,aﬂa-aeﬁy}f,eNkﬁ éeteargftiiryl,a Iﬁﬁfalk§ﬁgfcﬁéﬁlﬁg?neo for
NH-alkyl-heterodyehi rNFEalkylcary|, NH-alkyl-heterdars IN(alkyH2; NHC(0)- alkyl, NHC(0)-cycloalkyl,
NHC(0)-heterocyclyl, NHC(0)- aryl, NHC(0)-heteroaryl, NHC(0)-alkyl-aryl, NHC(0)- alkyl-heteroaryl,

NHS02-alkyl, NH302-¢ C'gﬁlkﬂqw@%- %éBet%%cg%f\'%%%@rgwHﬁg&@s@e@rym

NHSO02-alkylaryl, NHS02-alkyl-heteroaryl, NO2, SH, 5-alkyl, Scycloalkyl, S-heterocyclyl, 5-aryl,
S-heteroaryl, OW,GJGSKS‘?‘OYQiﬁ}G-cyCIoaIkyI, 0-heterocyclyl, 0-aryl, 0- heteroaryl, 0-alkyl-cycloalkyl,
O-alkyl-hetetocyclyl, - 199 - 0-alkyl-aryl, 0-alkyl-heteroaryl, OC(0)-alkyl, OC(0)-
0503, 0902-2l], 0905 yelonl/h 0908 Netorsexcl. 5.0902 myl, 0802 heterbary, 0603 alkyrary
: -alkyl, -cyclo \ -heterocyclyl, 5 0902-aryl, -heteroaryl, -alkyl-aryl,
0502-alkylneter AU BP0 (ORI-E DO e DO T
heteroaryl, CO2H,CO2-alkyl,CO2-cycloalkyl,CO2- heterocyclyl,CO2-aryl,CO2-heteroaryl, CO2-alkyl-
cycloalkyl, CO2-akkyl-heterecyely), CO2-alkyl-aryl, CO2- 10 alkyl-heteroaryl, C(0)-NH2, C(O)NH-alkyl,
C(O)NHcy Igalkyl, C(O)NH-heterocyclyl, C(0)NH-aryl, C(0)NHheteroaryl, 0(0)NH-alkyl-cycloalkyl,
C(0)NH-alkyl- heterocyclyl,C(0)NH-alkyl-aryl,C(O)NH-alkyl- ,
heteroaryl,C(0)N{&kyI) 2@ty tloalka) 2015 COMENE €lo)Ritheterodty 212 So-alkifi, SO-aryl,
SO2- alkyl, S02-ary}1SQ2NH2, SQ2NH-alkyh 962N Harnd] S@2NHheteroaryl, S@2NH-alkykaryl, 903H,

S020-alkyl, 9020; ary, 302Q;alkykaryl,.cysloalkyl, heterogyclybzaryl enheteroarvhu-a1xy1,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,

20  NH-alkyl-aryl, NH-alkyl-heterocaryl, N(alkyl),, NHC(O)~-
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-
aryl, NHC(O)-heteroaryl, NHS50,-alkyl, NHSO,-cycloalkyl,
NHSO,-arvyl, NHSC;~heteroaryl, NO», SH, S-alkyl, G -
cycloalkyl, S-heterocyclyl, S—aryl, S-hetercaryl, OH,

25  OCF3, O-alkyl, O-cycloalkyl, O-heterccyclyl, O-aryl, O-
heteroaryl, O-alkyl-cyclealkyl, O-alkyl-aryl, O-alkyl-
heteroaryl, OC(0)—alkyl, OC {0y ~cycloalkyl, CC(0) -
heterocyclyl, 0C{0O)-aryl, O0OC{O)-hetercaryl, 0850;-alkyl,
0S0s~cycloalkyl, 0SO,-aryl, 0SO;-hetercvaryl, C(O)-alkyl,

30 C{O)~arvyl, CO»H, COp~altkyl, COz~cyaloalkyl, COp-
heterccyclyl, COp~-aryl, COz~heteroaryl, COy~alkyl-
cycloalkyl, COpy-alkyli-heterocyclyl, COp-alkyl-aryl, CO;-
alkyl-heterocaryl, C{0) -NH2, C{O}NH-alkyl, C{QO)NH-
cycloalkyl, C(O)NH-heterocyclyl, C(O)NH-aryl, C(O}NH~-

35  heterocaryl, C(O)NH-alkyl-cycloalkyl, C{O}NH-alkyl-
heterocyclyl, C{O)NH-alkyl-aryl, C(O)NH-alkyl-
heteroaryl, C{O)N{aikyl)., C{O)N{cycloalkyli,
C{O)N(aryl),, C{O)N{hetercaryl)., SO-alkyl, SO-aryl, S50;-



20 (iii) unsubstituted or substituted cycloalkyl, wherein the cycloalkyl group can be substituted with
one or more, the same or different F, Cl, Br, I, NH2, NH-alkyl, NH-cycloalkyl, NHaheterocyclyl,
NH-aryl, NH- 25 heteroarylNH-alkyl-aryl,NH-alky1-heteroaryl, N(alky1)2, NHC(0)-alkyl,
NHC(0)-cycloalkyl, NHC(0)- heterocycilyl, NHC(O)-‘ar?I[?NHC(O)-heteroaryI, NHC(0)- alkyl-aryl,
NHC(0)-alkyl-heteroaryl, NHS02-alkyl, NHSQ2- cycloalkyl, NHS02-heterocyclyl, NHSO2-aryl, NHS02-
30 heteroaryl, N -’aIkyll_éar"yT,al\lﬂgléo2-a%%§ﬁf%éferoal§r§:f%H, 0% %ﬁ%-cyc%%?tjycf,a - ge’rocyclyl,
0-aryl, O- heteroafyi sG-afkyi-ar  0-alkyl-heterbaiyt OE )L alkyl, OC(0)-cycloalkyl,
OC(0)-heterocyclyl, OC(0)- aryl, OC(0)-heteroaryl, OC(0)-alkyl-aryl, OC(0)-alkyl- 35 heteroaryl,

0503H, 0502-alkyl, 02&%%@4)@%&%%% heteracyclyl, 0502:a1y1,.0502-heferoaryl, 95p2salkylaryl,
0502-alky1-heteroaryl, OP(0)(OH)2, CO2H, CO2- alkyl, CO2-cycloalkyl, CO .-heteroggclyg,rcoz-aryl,

002- heteroaryl, €O2-5IK§EIdaRyl, COIRAIKGE: 286 - Substituted with o
heterocyclyl,002xalkyl-aryl j002-akykheteroaryl{ C{0)NH2,IC(0)NH-alkykC(OYNH-sycloalkylC(0)NH-

heterocydyl’ C(%)NH'PWL 9(@%‘5@%@@%}!'; C(Q)--M’eterocycl 1, NH-aryl, NH~-
alkyl-cycloalkyl,0(0 I%H-alkyl-heterocycN% (

) Y
[,C(O)NH- 5alkyl-aryl,C(Q)NH-alkyl-heteroaryl, C(0)N(alky1)2,
C(0)N(cycloalky 1f2-E{O)N{dry1)2,C(0) ﬁé’*t%r%afa%i‘)@fkgikyl, or aqr%/!f\l;l—(?g%Hsﬂﬁgtgtﬁfe%i&g%dbstituted

heterocyclyl, whBrigin 19lthe, hetdfbychil grdify Ean bé'SGbistituted withedrie’ or morel the’same or
different OH, O-alkyl=Q-arylcNHR, NHsalkyl NHrapl, alkyt Halkylarylkoarsaryk fw)lunsubstitated or

substituted aryl, wherein the aryl 15 gr, e sybstituted with ong or mote, the same-or different
F' 1B, 1, OF3, G N2, Nk N CoaR . N heleroeyibt N N heierodh,

NH-alkyl-cycloalk¥: Nﬁfél’ﬁﬁih]eter&’ﬁm,lﬂﬂlﬁﬁ ary NERERYPReterdaryl, NASIRYIINHZ,
NH-alkyl-OH, 20-N (adkyl)2; NHC (0)-atkik \NHE(R):cyclaatkyl, NWHIE(R)E hetsrosyclyl, NHC{0)=aryl,
NHC(0)-heteroagy], NHC(0)- ‘&5'7%1%&%%@-ﬂkyl-h@@'@ﬂryh@t@%?lkym%% eygloalkyl,
NHSO02-heterocyclyl, NHSOZ-aéyI, NHS02- het roarylol%IHS_OZL-?Iky-aryl % S_()Z-%iwl-qﬁ(teaoaryl,
25N02, SH°S-a ¥ 18-y tbalkyl Ehetersshyr, s-ary S-he e¥oéryl,8 "OCF3,0-alkyf Heterocyclyi,
0-aryl, 0-heteroatyip0=alkyllheteroe§elyt  G-afidiar 10-alky-OH,.0-(OF2) TR0 k@ &(0)-alkik ~
3000(0)-heterocyglyiQE(@saryl, @-cycloatkyiO- Palkyl;cyctoalkyl Pralkyt:heteroand -@C(Q)-cycloalkyl,

C(0) ~NHg, C{O)NH-alkyl, C{O)YNH-cycloalkyl, C(0O)NH-

heterocyclyl, C(O)NH-aryl, C(O}NH-hetercaryl, C(O)NH~

20  alkyl-aryl, C{O)NH~alkyl-heteroaryl, ClO)N{alkyl)q,

alkyl, or aryl,

(iv) unsubstituted or substituted heterocyclyl, wherein
the heterocyclyl group can be substituted with one or

25  more, the same or different OH, O-alkyl, O-aryl, NH;,
NH-alkyl, NH-aryl, alkyl, or aryl,

(v) unsubstituted or substituted aryl, wherein the aryl
group can be substituted with one or more, the same or
30 different F, €1, Br, I, CF,, CN, NH;, NH-alkyl, HNH-
cycloalkyl, NMH-heterocyclyl, NH-arvl, Ni-hetercaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocycliyl, HNH-alkyl-
aryl, WNH-alkyl-heterocaryl, HNH-alkyi-NH;, NH-alkyl-OH,
Nialkyl),, NHC{O)~alkyl, NHC{O) —cycleoalkyl, NHC (O) -
35 heterocyclyl, NHC (O) -aryi, NHC{O) -hetercaryl, NHSO, -
alkyl, NHSOz;-aryl, NHSO,-heteroaryl, NOC;, SH, S-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-hetercaryl, OH,
OCF3, O-alkyl, O-cycloalkyl, O-heterccyclyl, O-aryl, O-
heteroaryl, O-alkyl=-cycloalkyld, O-alkyl~hetercocyclyl,



00(0)-heteroaryl, OC(0)-alkyl-aryl, OC(0)-alkyl-heteroaryl, OSO3H, OS02- alkyl, 0S02-cycloalkyl,
0002-heterocyclyl, 0S02-aryl, 0S02-heteroaryl, 0S02-alkyl-aryl, 0S02-alkyl-heteroaryl, OP(0) (OH)2,
C(0)-alkyl, C(0)-aryl, C(0)-heteroaryl, 35 CO2H, 002-alkyl, CO2-cycloalkyl, 002-heterocyclyl, 002- aryl,
CO2-heteroaryl, CO2-alkyl-cycloalkyl, 002-a|ky|he“fe€o%§/c[§/i, 002-alkyl-aryl, CO2-alkyl-heteroaryl,
C(0)-NH2,C(0)NH-alkyl,C(0)NH-cycloalkyl,C(0)NH- heterogyclyl" 1-aryl, ((Q)NH-heteroaryl,
C(O)NH- - 201 - alkyl- %o%ﬁl%’l},t(o N??éi%d-ﬁ&%?gg%c’i[ |,G"cfi’(l))%HCC-AQ()EI’\Iﬁ 8 QO
alkyl-aryl,C(0)NH-alkjAchéte roakylyC(0)NEiky) 2, oIy Eibatky 152 E(0yN@HTZCE i N{Reteroary 1) 2,
SO-alkyl, SO-aryl; 302-alkyl] 502-aryb-SORNHR, SQ2NMH: 5 alkyl CSO2NH-apyl, SO2NH-heteroaryl,
SO2NH-alky1-aryl, 3Q3k, 3020-alkyly S020,aryl, SA20:alkyd-ayloglkyh cyclaalky],-heterpeyclyl, aryl or
heteroaryl, and n ctan have the value 1, 2 or 3, 10(vi) unsubstituted or s(gbgi%e heteréggr)ily wherein
the heteroaxy! grolp cart Bé substittited Withor&’dr’hore, the dame o différent 7 CI, Br; 1, CF2, ON,
NH2, NH-alkyl, NH<cycioaikyl, NH-heteroeyelyl; NH-akyl, Nifheteroaryl, NPralkgi-eyelealkyl,
NI(*]ilﬁgll-heter?@c&%ylal}léﬁH%H@dz%Mkyﬂ,-allsyjzha:]@k@arylwrtlé—atkagzwjm NHaﬂgila@hz!yl— |
N(alkyl)2,NHC(0)-alkyl, N 0)-cycloaikyi, NHC(0)-hetero ,NHC(0)-aryl, 0)-heteroaryl,
NHC(O)-aIkyI-ary%N C(0)-d |-ﬁ%@%§£a%ﬁh?ﬁ§éf-)yajmyl, N%g(gﬁ-t%émky?;\mé%z-%}éth%%éydw,
NHS02-aryl, 20 NHB0E neterearyi NHS02-dii-dii Nefsoeaikgiheteroaryt, NOP SHE S-alkyl, S-aryl,
S-heteroanyt, OH; QOE2;-Q-alkyl O=cyeloalkyl, O:anylHO-hetepoarylyO-calkylscycloalkyl; O ) NH-

O-aIkyI-heterocygl%/lkd()lalgglt%r% 05 Kﬁlheterqa{égl) 00(0);-alkyl, 0O );cycI@a(IlgyINQS alkyl~
00(0)-heterocyc¥ 0(0) --aryl, 00(0)-

y et'eroar%/, 00(0)-alkyl-aryl, Oég)-alk I-heteroaryl, OSO3H,
0503-alkyl, 0S02EVE6aIkYE HS02-hetefotyelit ©8621aR/, 0S02-hét da‘ﬁr&%b%%%?gﬁé%-]ﬁéferoaryl, op
(0) (OH)2,C(0)-alkyd, C{Qr-anyl,D{0)-hétéroaryl 80.C02Hy C02-alkyly €O eyoloal k3 CO2heterocyclyl,
002-aryl, CO2-hetgroanyl, ©O2-alkyl-cycloalkyl :6Q&@salkylheteracyslyk CO2-atkylraryk ry 1,

Cor it el A0 2 O At HON sy O b i
alkyl-aryl,C(0)NH-alky-heterbaryl EBN(alkyl)Z COINIEy clodhg )2 CCOiNEryl) 23 *Y L oF
C(O)N(heteroaryh}, SQ2NH2, SO2NH-aliyh, $Q2NH=-aryl,«&02NH-heteroaryl 35O2NHalkyl-aryl,
SO2H, S020-alkyl, S020-aryl, S020-alkyl-
(vi) unsubstituted or substituted heterocaryl, wherein
20  the heteroaryl group can be substituted with one or
more, the same or different ¥, Cl, Br, I, CF;, CN, NHz,
NH-alkyl, NH-cycloalkyl, MNH-heterocyclyl, NH-aryl, Ni-
hetercarvyl, NH-alkyl-aryl, NH-alkyl-heteroarvl,
N(alkyl)s, NHC(C) ~alkyl, NHC (C) -cycloalkyl, NHC (O} -
25 heterocyclyl, NHC(Q) -arvl, NHC (Q) ~hetercaryl, NHSO,—
alkyl, NHSO;-aryl, NHSO,-heterocaryl, NO;, BSH, S-alkyl,
S-aryl, OH, OCFs, O-alkyl, O-cycloalkyl, O-
heterocyclyl, O-aryl, O-hetercaryl, OC{0O)-alkyl, O0C(O}-
cycloalkyl, OC(0) ~heterccyclyl, OC(0)~arvyl, OC(0) -
30 heteroaryl, OS0~alkyl, 050z-cycloalkyl, O80,~arvyl,
0S0z~heteroaryl, C({0O)~alkyl, C{C)=-aryl, C{O) -
heterocaryl, COsH, COz~alkyl, COp~cycloalkyl, COy—
heterocycliyl, COz—arvyl, COz—hetercaryl, COz~alkyl-
cycloalkyl, COp-~alkyl-heterocyclyl, COz-alkyl-aryl, COg-
35  alkyl-hetercaryl, C{0) ~NHz, C(O)NH-alkyl, C(O)NH~
cycloalkyl, C(O)NH-heterocyclyl, C(O)NH-aryl, C{O)NH~
hetercaryl, C{O}NH-alkyl-cycloalkyl, C{O}NH-alkyl~
heterocyclyl, C{OYNE-alkyl-aryl, C{O)NH-alkyl~
hetercaryl, COYN(alkyl)a, ClO)N{cyeloalkyl}s,



- 202 - aryl,alkyl,cycloalkyl,heterocyclyl,aryl heteroaryl, (vii) -C(0)-R17, wherein R17 can be alkyl,
aryl or 5 heteroaryl and the alkyl and aryl substitutents for their part can in turn be substituted, (viii) or
R11 and R12 together can mean cycloalkyl or heterocyclyl, 10 can mean -C(Y)NR13R14 wherein Y -
NH and R13 and R14 can mean independently of oreanather, () hydrogen, 15 (ii) unsubstituted or

substituted aryl, wherein the aryl grou e substituted with or more, the_.same or different F,
Cl, Br, I, CF3, o&ﬂ@%‘,%ﬁ}imw, m%%&a%ﬁlf\ﬂi%ﬁrﬁbyc%@vﬁ%ﬁNH- eferoaryl, 20
NH-alkyl-aryl, NHCa-heterobl}yl 2N kaikyl) 25 RIHE T alkyl, W(@)WE%&WNHC@Q%&HOCWM,
NHC(0)- aryl, NHG(0)-heteyoaryl, NHSO2ralyl; INHS02-cyxloalkyl NHSQ2-aryl, NHSQ2:heteroaryl,

NO2, SH, S-alkyl, Scyclaalkyl, S;heter lyl, Sraryl,.S-heteroaryl, OH CE23, 0-alkyl,
0-cycloalkyl, O-hgéﬁ%gfgl?ﬁ%-’ar?ﬁ%-% ﬁégeig’(g l, 'O-élﬁ?/l?cy%:efrba%%%l,e%-%?k%/ -gyl, O-alkylheteroaryl,
OC(0)-alkyl?OC(0)-cycloalkyl, 00(0)- heterocyclyl, 00(0) -aryl, 00(0)-heteroaryl, 0S02-alkyl,
0S02-cycloalkyl, G502-aryly 0502 heterbaiyl, AC(0pakyher can mean cycloalkyl or
30C(0)-aryl,CO%Q&%@W&?Q,Z-cyCIoaIkyI,C02- heterocyclyl, CO2-aryl, CO2-heteroaryl,
CO2-alkylcycloalkyl, CO2-alkyl-heterocyclyl, CO2-alkyl-aryl, CO3 alkyl-heteroaryl, 0(0)-NH2,
C(O)NH-alkyl, 0(0)NHcycloalkyl, 0(0)NH-heterocyclyl, C(O)NH-aryl, C(O)NH-
35heteroaryl,C(0)H-aik§RcydIdAIRHC @INH-alkgi = hétersdyclyt, GlONIH-dikyi-aryiiD (OfNH-alkyl-
heteroaryl,;C(0)N(alkyl)2,C(0)N(cycloalky1)2, 0(0)N(ary1)2, 0(0)N(heteroaryl1)2, SO-alkyl, SO-aryl,
SO2- - 203 - alkyl,502-aryl,S02NH2,303H,alkyl,cycloal netero l; aryl roaryl,. (iii)
unsubstituted or gﬁistiﬁﬁé&%ﬁéégl\&ﬁgvhe%%:kin §¥t%eg %%%QI%T r%{%écldn bﬂ%ﬁéﬁtﬁteéﬁ l:/lv?(th one or
more, the same 81 differeht FUE|, B, RE2 SNASHAINERcyt gﬁyl?ﬁ%-ﬁéﬁerﬁ‘@ﬁyl, NHSaryl, NHb
heteroaryl, NH-a#lgtaryh NHialkdheteroaxyl CN alled)2, NHC({0):alkyihNHC{B)-ey¢lgalky NHC(0)- 10
NHSOZ nelsroaryl Onf 0-alkyl, 0oyt G hoioriayelys Ooaryl, 6. heteraam. 0.kl

-heteroar .. 0-alkyl, 0-cycloalkyl, O-heterocyclyl, O-aryl, Q- raaryl, O- -aryl,
o-a|ky|-het%?oarﬁ,%é%é<)Y AT YOC(0) 6y ééﬁ‘?égﬂ%%(%ﬁ%%t‘e@dycl&f@&%@ Y O
15aryl,0C(0)-hetetdaryl 0302 dIRy-0502L eycldalkyl, 0802 &I 105D2 Heteroal ; CORH ({@02-alkyl,
CO2- cycloalkyl, GQ2-heteroays|yl nCO=atyh GQ2-heteroary, 10(0)-NHIHEQ)NIF-alkyd, 1 kv 1,

C(0)NH-cycloalk O)NHhetero C(0 EIi—l-gtr (O)NH:-heteroaryl, C(Q) o
20a|ky|-ary|,C(O)KIE%:éﬁ&T-ﬁ%?e'roaﬁgﬁg%)ng(%) il 2ay Il,ﬁ' Hefigieroay!, COMEy 1,
cycloalkyl, S—heterocyc{yl, S—arvl, S-heterocaryl, OH,

20 OCF;, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heteroaryl, O-alkyl-cycloalkyl, O-alkyl-aryl, O-alkyl-
hetercaryl, OC{0)-alkyl, CC{Q)~cycloalkyl, oC(0) -
heterocyclyl, 0C(O)-aryl, OC(O)-heterocaryl, 080;-alkyl,
0S0,-cycloalkyl, 0SOz~aryl, 050z-heteroaryl, C{O)y~alkyl,

25 C{O)y-arvl, COyH, COz-alkyl, COz~cyoloalkyl, CQOym
heterocyalyl, CO,—aryl, COyz~heteroaryl, Clz—alkyl-
cycloalkyl, COz-alkyli-heterocyclyl, COz-alkyl-aryl, COp-
alkyl-hetercaryl, C(0O) -NH, C{O})NH~alkyl, C{O)NH~
cycloalkyl, C{O)NH-heterocyclyl, C(C}NH-aryl, C{O)NH~

30 hetercaryil, C{OYNH-alkyli-cycloalkyl, C{OYNH-alkyl-
heterocyclyl, C{O)HNH-alkyi-aryl, C{OYNH-alkyl-
hetercarvyl, C(O}N{alkyl)s, C{OYN{cyclealkyl),,
C({O)N{aryl):, C(O)N(heteroaryl),, SO-alkyl, SC-aryl, S50;-
alkyl, SOz~aryl, SO-NH,, S0,H, altkyl, cycloalkyl,

35  heterocyclyl, aryl or heteroaryl,

(ii) unsubstituted or substituted cycloalkyl, wherein
the caycloalkyl group can be substituted with one or

more, the same or different F, C1l, Br, I, NHz, NH-



alkyl, or aryl, (iv) unsubstituted or substituted he erocyclyl, wherein the heterocyclyl group can be
substituted with one or 25 more, the same or different OH, 0-alkyl, O-aryl, NI12, NH-alkyl, NH-aryl,
alkyl, or aryl, (v) unsubstituted or substituted aryl, wherein the aryl group can be substituted with one
or more, the same or 30 different F, Cl, Br, I, CF3, ON" ?\IH’Z, NH-alkyl, NHcycloalkyl, NH-heterocyclyl,

NH-aryl, NH-heteraaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocycl H-alkylaryl -alkyl-heteroaryl,
NH-alkyl-NH2, I\ﬁ@é%f-oma\n(é?’k% ¢ R<ﬁ3|<’c,l(0)-a k%xl,%ﬁl&b?-xc{%ho% A, NWEC 02%5 heifégocyclyl,
NHC(0)-aryl, NHE(by-heteigaryl, NHSOZ-@kyYNFS02 aryl, NH%&-HQ&Y&&@E' 22EPL s alkyl,
S-cycloalkyl, S-heteroeyalyl,, S-anyk Sehetesoaryl, OH, DCHI; O-allyll O=Cykcloalkyl, Biieteroeyclyi,
O-aryl, O- hetem%%&@'@k@?ﬂocyﬁ% 304, - 0-alkyl-and, Qralkyl-heteroaryl, O-aliyl-QH.
0-(CH2)n0, OC(0)-alkyl, C%O‘S-cycloalkyl, 0OC(0)- eterggjyc_lyl, 00(0)-aryl, 00( )-Fjeteroar k,OSOZ-aIkyI,
0S02- cycloalkyf 6503-ary OS2 Heterbaryt E(0)-alkVi 5[0y atyr, 0O retersaryt CO2k! Co2-alkyl,
CO2- cycloalkyl,(GQ2-feterdgyclyl, DO2varyh ©OG2-hetefodrplt EOZ=silkyeycloatkyky L, O~
CO2-alkyl-heterogyelyt GOg1alkylaryl, 1IGQ2-alkyl-heteroaryh, (IG(0)-INH2; @K alkybc (o) -

C(O)NH'CyCloalkg&%%%g)HI\'IEﬁéj@CYEIgligﬁ?%F‘g%%ryl’ OC (0O) ~heterccyclyl, 0OC{O)-

10C(0)NH-heteroary Kyl-cycloa NH-

alkyl-heterocycly} T{ONH-akyRaryk C{emt4-alkyl- hetstoaryt,C{oIN(alkyif2.COYN SR IDAKY1)2,
C(0)N(aryD2,C(0)Nhetergaryl)2,8€3alkyk SO-arytyl,  COH,  COp-alkyl,  COs-

S02-alkyl,502-aryl,SO2NHZ2,SO2NN-alkyl, -aryl, 15.202NH:heterearyl; 503H, 5020-alkyl,
S020-aryl, 5020-¥#§[§§o%1r_3%afkylg§ chogl‘k%/?%%%g%gﬂyl,cg%/l %rl;' et'er_og?{ilk gnd n can have the value
1, 2 or 3, (vi) unsubstititéd-or su%éﬁ)éu}féﬁ Rete¥daryl, wheteh oo e Rderoatyl grotp Calibe
substituted with bree: or moye lthe, safie @ridifferent 7, Cl; 8») NICHS:'ON oNEH2 L NH-alky), INH-cycloalkyl,

NH-heterocyclyl, Nidsaryl, NHheteroary \NiH-alkybar yhNi-ald-peteroanyl o) n (a1 xy1) 5,
N(alkyl)2,l\#kl%C(0 -alk IL,NHC(Oé-c%zloalkyl,NHC(O)- 25 heterocyclyl, NHC(0)-aryl, NHC(0)-heteroaryl,
NHSO2- alkyl, N -aryl, NES82:heteroaryl, NO2, SH, S-alkyl, 5-aryl, OH, OCF3, 0-alkyl,
0-cycloalkyl, O- heterocyclyl, 0-aryl, 0-heteroaryl, 00(0)-alkyl, 00(0)- cycloalkyl, OC(0)-heterocyclyl,
OC(0)-aryl, 00(0)::30iheterearyl;0502-alkyk0502-sycloatkyh@302-andd  heterccyclyl,

0502-het l, -alkyl, - - I : -alkyl, =GV :
hete roc(i/((:elgl(lj%rg 2 %al(lr%)lr% gé%% rggﬁ%g g%%gﬁ% gll%: %%%ﬁ%l %%t;esr%%%g@!il%logg%@l -aryl,

CO2- 35 alkyl-hetéfdafyi, EO)NHE "€ (OIRIEEaIRYI, EtONHE Moakyl, CloTNAHeterdcHENI 7
C(0)NH-argk; C(Q)Nijheteraaryly C(O)NH-alkyl-cycidatkyl, ©(OyNH-hlkyl-
heterocyclyl,C(0)NH-alkyl-aryl,C(0)NH-alkyl-
{iv) unsubstituted or substituted aryl, wherein the
aryl group can be substituted with one or more, the
same or different F, <1, Br, T, ¥, NHp, NH-alkyl, NH-
25 cycloalkyl, NH-heterocyclyl, NH~aryl, NH-heteroaryl,
MH-alkyl-cycloalkyl, NH-alkyl-~heterocyclivl, NH-alkyl~
aryl, NH-alkyl-hetercaryl, NH-alkyl-NH;, NH-alkyl-OH,
N(alkyl)z, NHC(Q)-alkyl, NHC (O)~cycloalkyl, NHC (O) -
hetercoyolyl, NHC (Q) —aryl, NHC (C) ~hetercaryl, NHSO;~
30 alkyl, NHSO;-aryl, NHSO;-hetercaryl, NO, SH, 3S-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryl, OH,
OCF3, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, OC-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-hetercaryl, O-alkyl-CH, O-{CHy)—
35 0, 0C(0)-alkyl, OC(0Q)-cycloalkyl, OC(O)-heterocyclyl,
QC{0)-arvl, OC (O} ~heteroaryl, CS0,~alkyl, 050~
cycloalkyl, 080,—~aryl, 0S0,—~heteroaryl, C{C)—alkyl,
C{0)-aryl, C({0O) -hetercaryl, CO»H, COp~alkyl, COy~
cycloalkyl, COp-heterccyclyl, COz-aryl, CO,-hetercaryl,



heteroaryl,O(0)N(alkyl)2fC(0)N(cycloalky1)2, - 205 - C(O)N(aryl)2,
C(O)N(heteroary1)2,502-alky1,502-aryl, 502NH2, SO2NH-alkyl, SO2NH-aryl, SO2NH-heteroaryl,
SO3H, 5020-alkyl, 5020-aryl, 5020-heteroaryl, alkyl, loalkyl, heterocyclyl, aryl or heteroaryl, 5 (vii)
or R13 and R14 together can mean cycloalkyl or hetérocyclyl, can mean -0(NR15)B16, wherein R15 =

H and R16 can bg,10, ii)(ymsksfg/%&wtgﬁ@sub@@yt%q alikyl, wherein the alky! gresp gan. be-substituted
with one or more, the same or different F, Cl, Br, 1, CF3, NH2 NH-alkyl, NH

loalkyl
NH-heterocyclyl 2Nt aryl, ﬁﬁiﬁ@l]e]fé/&rwéi%eﬁﬁéﬁﬁﬁ-’aryl,%W—%T@ﬁﬁbtero%?é? N%aﬂ )H‘)%l NHC(0)-
alkyl, NHC(0)-cygloalkil,-NHC(ORhétetocyclyl, (NHE{O)edrplr NHCDY-heteroary) NESO2:alkyl,
NT}SOZ'CYC'()aufy'(ud\iNﬁ%@@]ﬁﬁ%‘ﬂ§@2‘hlet3|m®%#\@2k§hlr8y@‘1\d?@]%metem@@yb,bﬁiary',
S-heteroaryl, OH, 20 F3, 0-a -cycloalkyl..O-heter yi 9 yl, O- roary _
O-alkyl-cyclc‘l)’alky ,J(f %} :S%/iroci%ﬁ‘?ﬁ?’e%roaré J 8%%§a?£y%9 O(8)-¥afdloalk€;?£§)0%(%- %]é%ieyrécyclyl,
00(0)-aryl, 00(0)1steroaryly0502-alkyl, D50y EIdaKY 2 0502-aryl 0502 heteraaryl: €(6)-alkyl,
25C(0)-aryl,002H, 00 2radkyl;002-cyclaaliky G O2+ heteragychyd, 002saryl B02theterdaryhry 1,

002-a|ky|cyc|oa||§6,ﬂQggﬂliyl-hege\goggglﬁ 002-adky-aryl, %@;@kﬂlh%;qrpa%cgﬁ@:@lf@l ,
C(0)NH-alkyl, c(g KIHcycloalkyl, 0(0 NH-héterocyCIyi,'C(S(_)_)NH’-aryI, C(ONH-

30heteroaryl,C(O)NHMAIKYEFEIBEKYT-C (0)NEAikyl- ﬁgferoéylc}f)?i,](?(O)!%&@Rﬁféﬁlﬂm(o?ﬁf'—?-élkyl-
heteroaryl 10(0)N(alky1)2: 0f0)N (cythoalky1)2yC{@N{yL)2, CEN(atgroaryt)2, S0-a IkyE SO-aryl,
502- alkyl, 502-any+ O2NH2; SO3H, alkylaeyclealkyl: 85 heteroeyclyi, aryl er-heteroaryl, (i)
unsubstituted or substituted cycloalkyl, wherein the cycloalkyl group can be substituted with one or
more, the same or different F, Cl, Br, I, NH2, NH- - 206 - alkyl, NH-cycloalkyl, NH-heterocyclyl,
NH-aryl, NH- heté¥daryiNHEKyLaFENH-aIkyl-AEfetoafy t et heteroaryl, wherein

N(alkyl)2,NHC(0}-akyliNHE&{Q)=ayeloakyykNHC (@3rheterocyclysNHG(Qkdrylyith one or
NHC(0)-heferoaryl NHSQ2:.5 alioyl, NSQ2:ycloatiyl, NHSO2-agyl, NHSQa-heterpary iQH, 0-alkyl
0-cycloalkyl, O-heterocyclyl, O-aryl, O- heteroaryl 0-alk _f-ar |, 0-alkyl-heteroaryl, OC(O)-N?:EISyI,
OC(0)-cycloalkyl2&E(6)-heleio&yEt COEt): raryl?6*0{0%%%9&85&\,61502-6{1‘1&,%%éié-tycloalkyl, 10
0502-aryl, 0502-heteroaryl; CO2H, CO2Halkyl k€ D2z tycloalkyl, CO2=-heéterdcyehyil cCOR A},
CO2-heteroaryl, £(Q)rNH2, C(0)NHralkyl, G(OINH-cyclaalkyloCQNHReterogyclyl, GONH-aryl,
C(O)NH-heteroaryl, C(0)NHalkyl-aryl, G(Q)NFi-alkyl-peterganyl, GOIN@KYDZ.1 | wrsgo,-

20 alkyl, NHSOQ,~aryl, NHSO;-heterocaryl, NOz, S5H, S-alkyl,
S-aryl, OH, OCEFs, C-alkyl, O-cycloalkyl, O~
heterccyclyl, O-aryl, O-heteroaryl, 0C{0)-alkyl, OC(O)-
cycloalkyl, OC {0} -heterocyclyl, OC(0)-arvyi, CC (O} -
heteroaryl, GS0s~alkyl, 080z;~cycloalkyl, 050,-aryl,

25 Q050;-heteroaryl, C(O)y-alkyl, C{O)~arvyl, C(o) -
heteroaryl, COuH, CO,-alkyl, COp~cyoleoaikyl, COo-
heterocyclyl, COy—-arvyl, COz-heteroaryl, COy,~alkyl-
cycloalkyl, CO,-alkyl-heterccyclyl, COz-alkyl-aryl, COz-
alkyl-hetercaryl, C{O) ~NH,, C{O}NH~alkyl, C{O})NH-

390 cycloalkyl, C(O)NH-heterocyclyl, C(O)NH-aryl, C({O)NH-

hetercaryl, C{OYNH-alkyl-cycloalkyl, C{O})NH-alkyl-
heterocyclyl, C({(O)NH-alkyl-aryl, C{O)NH-alkyl~
heteroaryl, C{OIN(alkyl)s, C{O)N{cyelealkyl),

CiOyN{aryl);, Ci{O)N(heteroarylj}s, S5C,-alkyl, S0,-aryl,
35 SO,NH,, 80,NH-alkyl, SO;NH-aryl, SO;NH-heteroaryl, SO03H,

SO,0-alkyl, S0,0-arvl, SO,0~hetercaryl, alkyl,

cycloalkyl, heterocyclyl, aryl or hetercaryl;



15alkyl, or aryl, (iii) unsubstitutedorsubstitutedheterocyclyl, wherein the heterocyclyl group can be
substituted with one or more, the same or different OH, 0-alkyl, 0-aryl, 20NH2, NH-alkyl, NH-aryl, alkyl
or aryl, (iv) unsubstituted or substituted aryl, wherein the aryl group can be substituted with one or
more, the same or different F, CI, Er, I, CF3, NHZTN%%IKVI, NH- 25 cycloalkyl, NH-he erocyclyl,

NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkylaryl, NH-alkyl-het l,
NE-aly N2, NEESIROF, KRS NGOk, NG loalion (o) T Lhie oo

heterocyclyi, NHET®2&E NHC (Othete?6&ENHSO2- Stfalkyb NSO 2%4ENHS O Rk oaryl, NO2,
SH, S-alkyl, S-cyclealkyl; b-heterogyeclyl, 3=aryk Ssheteroarnhn@QHs O CH3: 0-atkyd, ireycloalkyl,

O-alkytheteroaryl QIO G- 250, OLOL AT DE) Sreroaliyl DL beraroeyciy
-alkyl-heteroaryl, 0-alkyl-OH, O- n- , OC(0)-alkyl, -cycloalkyl, -heterocyclyl,
OC(0)-aryl, eycld5yIEE (0) Sl &y clbafk P OE (6] et%%a*?;‘?i%éoﬁgﬁkﬁfosldﬁ? PLORSIRE
0502-aryl,0502-6tercary:C¢0) satkyt L C(0)-heteroar ,CO2H,CO2-alkyl,CO2- CO2-heterocyclyl,
CO2-aryl, CO2-heteroaryl, - 207 - CO2-alkyl-cycloalkyl, CO2-alkyl-heterocyclyl,
CO2-alkylaryl,CQ2-alkyl-heteroaryl,C(0)-:NH2,C(0)NH-alkyl :
C(0)NH-cycloalk§T,C(0)NH- éFer%y%?ﬁgﬁ(‘b?Ngg’aryEam boowherein the treatment
C(0)NH-heteroand, C{G)NH-allga-eycloalkgiiC@)Nk: by modulation of one or more
Salkyl-heterocychyl C(@NH-alkyl-aryk € (0)NHralkyhdetgroany, C(N(alky2,.C(@)N{cytloaiky1)2,

C(ON(ary1)2 CON(heteraary 12 SOsalkyl SO-an,
S02-alkyl,S02-aryl,SO2NH2, SO2NH-alkyl, SO2NH-aryl,

SO2NH-heteroaryl,SO3H,S020-alkyl,S020-aryl,S020- 10heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl
or heteroaryl, and .n can have theavalluedd /2 ot3, (V)amsubstituted o7 substitatedseteroaryl, wherein

the heteroaryl grQEpEQ@BEQ@yﬁ%QQTEU@Q With-ane o by modulation of the PI3K-AkU
15 signal transduction pathway and of the BSAPK signal

transduction pathway.

4. Use according to Claim 1, wherein the treatment
or prophylaxis is effected by modulation of the BSAPK

20 signal transduction pathway.

5. Use according to Claim 1, wherein the treatment
or prophylaxis is effected by modulation of one or more
enzymes oI the PI3K-Akt signal transduction pathway

25 selected from the group consisting of: “PI3K, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-CZalpha, PI3K-
CZbeta, PI3K-Vps3dp”.

G. Use according to any one of Claims 1 Lo 5,

30 wherein the alkyl group 1s selected from the group
consisting of: “methyl, ethyl, n-propyl, Z2-propyl, n-
butyl, sec.-butyl, tert.-butyl, n-pentyl, iso-pentyl,
neo~-pentyl, n-hexyi, 2-hexvl, n~-octyl, ethylenyl
(vinyl), ethynyl, propenyl (-CHZCH=CHZ; -CH=CH-CH3, -

35 C(=CHZ)-CH3), propinyl (~-CH2-C=(CH, -C=C-CH3}, butenyl,
butinyl, pentenyl, pentinyl, hexenyl, hexinyl,
heptenyl, heptinyl, octenyl, octinyl”.



15 more, the same or different F, Cl, Br, I, CF3, NH2, NH-alkyl, NH-cycloalkyl, NH-heterocyclyl,
NH-aryl, NHheteroaryl, NH-alkyl-aryl" NH-alkyl-heteroaryl,

N(alky1)2,NHC(0)-alkyl, NHC(0)-cycloalkyl, NHC(0)- heterocyclyl, NHC(0)-aryl,

NHC(0)-heteroaryl, NEL902- 20alkyl, NHS02-aryl, NH&82-heterearyl, NO2, SH, S-alkyl,
S-aryl,OH,0CF3,0-alkyl,0-cycloalkyl,0- heterocyclyl, 0-aryl, O-heterparyl, OC(0)-alkyl, 00(Q)-
cycloalkyl,OC(O?Zheterocyc y?,%C? gé)r}i/,68&))-%1%%e?0%yl,8§82-§)| yI,gégé?é@clc?alk)tll(%sgzaryl,
250S02-heteroaf1C (@} alkyi e(0) Y EO0) hetétoadf EO2H SO 258kA CO 9-cy/diodiky LH62-
heterocyclyl,CO2-aryl,CO2-heteroaryli GO2=ajkyl- cycloalkyl, CO2-alkyt-heterbgylyl £ CO2:alkyl-aryl,
CO2- ally-heteroapyl GO NAZ, CLOMNH-alky. QI eysloaliyl, COINK:Ngtaroayclyls CONH-aryL
C(O0)NH- heteroaryl,C(0)NH-alkyl-cycloalkyl,0(0)NH-alkyl- heterocyclyl,C(0)NH-alkyl-ar yl,C(0)NH-alkyl-
heteroaryl,é’(O)PH%\&?/E?Z@%N(CW&&IW}{)T&O)N(ary1)2, C(0)N(heteroary1)2/S02-alkyl,S02-aryl,
35S0O2NH2, SO2NH-alkyl, SO2NH-aryl, SO2NH-heteroaryl, SO3H, - 208 - for the production of a
medicinal product for the treatment or prevention of physiological and/or pathoph siologic7al states in
mammals, the tréatment or prévenfioh befrifeffebted BY modiiiation of thd ¥a&-R&f- 5 MeK-Erk signal
transduction pathtvayaind ofithe PE3KAkt sighalitransduction pathvway! 2L Use ddeordifigte Claim 1,
wherein the treatmgat:arpreghylaxis is-gffected py mogdulation ofone-erymore 40-enzymes, selected
from the group consisting of: "ATM, ATR, mTOR, DNA-PK, hSMG-1", 3. Use according to Claim 1,
wherein th!’(te%trea?r%gr?itc’cr)ﬂ 6rbpﬁﬁ8>}<<igzi§) Jé%‘?éteaXf)ryanél(oj(]itifllafionl of %%7 I\Q'g)/gAktp 15 §i%%1§lyt?énsduction
pathway and of therSAPKsSigial trarsduéten pathway, pyrazinyl, — phthalazinyl,

indolyl, indazolyl, indcelizinyl, gquinclinyl,
isoquineolinyl, gquinoxalinyl, quinazolinyl, carbazolyl,

phenazinyl, phenothiazinyl, acridinyl”.

15
9. Use according to any one of Claims 1 toc 8,
wherein in the compound 1s selected from the group
consisting of:
20 Compound 1 l-allyl-3-(3-phenyl-pyrido[Z2, 3-
blpyrazin-6-yl)-thiourea
s i ™ N\
RPN N/l©
H H
Compound 2 1-(2-methyl-allyl}-3-(3-naphth-2-yi-
pyrido{2,3-bipyrazin-6-yl)-thiourea
H,C JC 2 2
N N N N =
A RAaSe
CH, P
25

Compound 3 1-[3-{4-methoxy-phenyl)-pyridol[Z,3-
bipyrazin-6-yl]—-3-{2-methyl-allyl)-

thiourea

S HN\
H,C PN AN
N° N 'N" N
Y\H N L@\
CH, o CHs



4. Use according to Claim 1, wherein the treatment or prophylaxis is effected by modulation of the
SAPK 20 signal transduction pathway. 5. Use according to Claim 1, wherein the treatment or
prophylaxis is effected by modulation of one or more enzymes of the PI3K-Akt signal trahsduction
pathway 25 selected from the group consisting of:“"lgl}sﬁ)(, PI3Kalpha, PI13Kbeta, PI3Kgamma,
PI3Kdelta, PI3K-C)?§§I%%§?§K qu_tg,(gl_%-y@ﬁégipy H§g§_c@9r_q;ggrg any one of Claims 1 to 5,

30 wherein the alk s selected from the group consisting of: "methyl, ethyl, n-propyl, 2-propyl,
n-butyl, sec.-butyl, tert.-butyl, n-penty¥/ I pertyl Hebeyetyl Anexyt: 2-A&XE H-68tyl, ethylenyl
(vinyl), ethynyl, propenyl (-CH2CH=CHZ2; -CH:CHéCHS ~30&(=CH2)-CH3), propinyl
(-CH2-C:=CH,butenyl, butinyl,pentenyl,ngtinyl,he enyl,hexiuyli heptenyl, heptinyl, octehyl, octinyl". -
209 - 7.Use according to any one of Claiﬁ% , Wheréin tte heterdcyclyl group is selected from the
groupconsistingof:“tetrahydrofuryl, tetrahydkopyranyl,pyrrolidinytpiperidinyl, 5 piperazinyl,
morpholinyl". B.Use according to any one of Claims 1to 7, wherein the heteroaryl group is selected
from the group consistipgpofidp@rrolyl,-futylythiehyl thismzolyt it-0oxazolyl; isckakelyk pyrazolyl,
imidazolyi, gyridinyl, pyrimidinyl,pyri@q%ﬂ@yg@@d@jh&j@@i@m&,gQdolyl, indazolyl, indolizinyl,
quinolinyl, isoguinolinyl, guinoxalinyl, quinazolinyl carbazolxli, phenazinyl, phenothiazinyl, acridinyl”. 15
9.Use according to any one of Claims 1 to 8, whereirimt{ie ®@mpound is selected from the group
consisting of: 20Compound 11-ally1-3+(8 “Py 13 Blpyrazinsb-y1)-thiourea N H2CN H H
Compound 2 1-(2-methyl-ally1)-3-(3-naphth-2+ylpytido[2,3-bipy @ 1)-thiourea

Compound 6 1-allyl-3-[3-(4-methoxy-phenyl)-
pyrido[2, 3-blpyrazin-6-yl]l-thicurea

] ]
HQC\\\/\HJ'Lﬁ N/ NJ\©\
CH
0’ 3

190 Compound 7 1-allyl-3-[3-(4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-thiourea

hydrochloride

L O
HzCQ/\ﬁJLH/ N/ N/

x HCI OH

Compound 8 1~ (3-naphth-2-yl-pyrido[2,3-bklpyrazin-6-
15 yv1}-3-(4-nitro-phenyl)-~thicurea

0

oy

o"N S = N\
Jo ML
N N° N N
N 99

Compound 9 1-{3-{4-methoxy-phenyl)-pyrido[2, 3-
blpyrazin-e-yl]-3~-{4~-nitro-phenyl)-

thiourea

o
O"N S 3 N\
LA Ao
Ny

o-CHo

20



Compound 3 1-[3-(4-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-(2-methyl-ally1)- thiourea S H2C
HHCH, -210- Compound 4 1-(2-methyl-ally1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-thiourea
Compound 5 1-ally1-3-(3-naphth-2-yl-pyrido[2,3- 5b]§zrazm -6-y1)-thiourea N NH Compound 6 1
-allyl -3-[3 -(4 -methoxy -phenyl) - pyrido[2,3 -b]pyra -yI] -thiourea S H 10Compound

r1-alyl-313-(hhydig ) Py 6- l r ride Compound
8 1-(3-naphth-2-yl- (;éyr‘gyP? ]]6)9raz]€n E‘SSyt%% r:%royéh rpﬁ/%lul hio Pq aenienae-

lpyrazin-6-yl)—thiourea

N
H3C+N N7 NT N
HC H H

Compound 11 1—cyclopropylmqw(Bmphenyl—pyrido[:z,’jw

5 Jpyrazin-6-yl) ~thiourea

Sl

Compound 12 1wmethy1—3—(3—phenyl—pyrido{2,3~

pyrazin-6-yl)—thicurea

e

10 Compound 13 i—benzyT—3w(Bthenyl—pyrido[2,3—

blpyrazin~-6-yl) ~thiourea

SEEe W

Compound 14 1-{4-fluoro-phenyl)-3-{3-phenyl-
pyrido{2,3-blipyrazin-6-yl)-thiourea

@HLQ

Compound 15 1-(3-phenyl~-pyridoi{?,3-blpyrazin-o-yl)~
3-p~tolyl-urea

H.C o e N
JL'//l:
N N N N
HoOH

Compound 16 1-{4-chloro-3-triflucromethyl-phenyl)-3-
20 (3-phenyl-pyridc {2, 3-blpyrazin-6-vyl) -

urea



Compound 9 1-[3-(4-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-(4-nitro-phenyl)- thiourea - 211 -
Compound 10 1-tert-buty1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea CH, 1% H,C NN N H,CH
H Compound 11 1-cyclopropyl-3-(3-phenyl-pyrido[2,3- 5b]pyrazin-6-y1)-thiourea NNz1N H H
Compound 12 1-methy1-3-(3-phenyl-pyrido[2,3- b]p% in-6-y1)-thiourea 10Compound 13
1-benzyl-3-(3-phenyl-pyrido[2,3- b]pyrazin6-yd)-thiourea NNN H Compound 14
1-(4-fluoro-pheny1)-3-(3-phenyl- pyridc&? ]5yrazin-6-y1)-tgiourea 15 Al Nr'NAN H Compound
15 1-(3-phenyl-pyr do[2,3-b]pyrazi 6-y1)- alyl-Grea H,CU A

A =
N N N
H

Tz

Compound 17 1-(2-morpholin-4-yl-ethyl)-3-{(3-phenyl~
pyrido(Z, 3-blpyrazin-6-yl)-urea

S fI l©

5 Compound 18 1~cyclohexyl-3-(3-phenyl-pyrido([2,3-

bipyrazin-6-yl)-thicurea

Saan”

Compound 19 T1-isopropyl-3-(3-phenyl-pyrido(2, 3~

blpyrazin-6-yl)-~thiourea

H3 /(I 1\@
N
i H

Compound 20 1-furan-2-ylmethyl-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl}-thicurea

e

Compound 21 'Emcyclopropyl—i%m(3wphenyl—pyrido[2,3w
15 jpyrazin-6-yl) —urea

Rasaae

Compound 22 1-methyl-3-[3-{4~-nitro-phenyl)-
pyrido[2,3~bipyrazin-6-yl]-thiourea



N NAN H Compound 16 1-(4-chloro-3-trifluoromethyl-pheny1)-3-
20(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- urea - 212 - Compound 17
1-(2-morpholin-4-y1-ethyl)-3-(3-phenyl- pyrido[2,3- g] grazm -6-y1)-urea OThO Al
C7N-"----'NNNN H H 5Compound 18 1-cyclohexyl- {() phenyl-pyrido[2,3- b]pyrazin-6-y1)-thiourea I
SANNNNHH Compound 19 1 -isopropyl -3-(3 - wl.-pyrido[2,3- b]pyrazin -6 -y1) -thiourea
Al1.13.1( N HH Compound 20 1-furan-2ﬁ methy113-(3-phdnyl- pyrido[2,3-b]pyrazin-6-y1)-thiourea J-LI
SS'NN H Compound §1 1¥cyctopropyl -pheny1-pyrido[2,3-
15blpyrazin-6-y1)-urea 0 0

Compound 23 1-[3-{(4-hydroxy-phenyl)-pyridol2Z, 3~
Ipyrazin-6~-yli-3-methyl-thiourea

Riaia ot

5 Compound 24 1-allyl-3-{3~(4-nitro-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-thicurea

o CELQ

Compound 25 1-allyl-3-[3~{4-hydroxy-phenyl)-

pyrido(2, 3-blpyrazin~6-yl]-urea

ooy IILQ

10
Compound 26 4-[6-(3~allyl-thicureido)-pyridoi?2,3-
blpyrazin~3-yii-bkenzoic acid~ethyl
ester
Hzc'\\://\N/U\N N/ N/
HoH 0._CH
O
15 Compound 27 l1-allyl-3-{3-{3-hydroxy-phenyl)-

pyrido[2,3-blpyrazin-6-yl]l-thiourea

T B

Compound 28 1l-allyl-3-(3-benzofll,3]dioxol-5-yl-
pyridolZ2,3-blpyrazin-6-yl)-thiourea



&NANNN | H H Compound 22 1-methy1-3-[3-(4-nitro-pheny1)- pyrido[2,3-b]pyrazin-6-yll-thiourea
Compound 23 1-[3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-methyl-thiourea H,C,N OH
5Compound 24 1-ally1-3-[3-(4-nitro-phenyl)- pyrido%Z 3-b]pyrazin-6-y1]-thiourea SI H2C Compound

25 1-ally1-3-(3-(4-hydroxy-pheny1l)- pyrido[2,3-b]pyr

4-[6-(3-allyl-thioureido)-pyrido[2,3- b]pyrazin-3- y 1-be

1-ally1-3-[3-(3-hydroxy-pheny1)- pyridg
1-ally1-3-(3-benzo[1,3]dioxo1-5-ylpyridd[Z;

6 -y1]-urea 0 NN H H OH Compound 26
0 15Compound 27

id-ethyl ester

3-b p)g[gzm 6-y ] thiourea H CNOH H H Compound 28
-bJpyrd¥in-8-y1)ithig

>

O

Compound 29 1~[3—(4—hydroxympheny1)wpyrido{2 3-
pyrazin-6-yl!-3-prop-Z2-inyl-thiourea
5 Compound 30 1-allyl-3-(3-(4~-hydrozy-phenyl)-
pyrido(?2,3-blpyrazin~6~yl]l-thiourea
H C\/\ /{\/[ j\@
Compound 31 1-([3~(4-hydroxy-phenyl)-pyridol2,3-
bjpyrazin-6-y1]-3-((E)-propenyl) -
10 thiourea
J‘I\N N/ N:I\©\
H
OH
Compound 32 1-allyl-3-{2,3-bis-(4~hydroxy-phenyl)-
pyrido[2,3-klpyrazin-6-yl]-thiourea
HC\/\N /Ej {

15 Compound 33 1-[2,3-bis-(4d-hydroxy~phenyl)-
pyrido[2, 3~blpyrazin-6-yl]-3-((E)~
propenyl) ~thiourea

Compound 34 1-allyl-3-[Z-{4-hydroxy-phenyl)-
20 pyridol?, 3-blpyrazin-6-yll-thiourea



- 214 - Compound 29 1 -[3 -(4 -hydroxy -phenyl) -pyrido[2,3 - b]pyrazin -6 -yl] -3 -prop -2 -inyl
-thiourea HCS N- -N--N H H OH 5Compound 30 1-ally1-3-[3-(4-hydroxy-pheny1)-
pyrido[2,3-b]pyrazin-6-y1]-thiourea Compound 31 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-
b]pyrazin-6-y1]-3-((E)-propenyl)- 10thiourea OH ~Cémpoiind 32

1-ally1-3-[2,3-bis-(4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-thio
1-[2,3-bis-(4-hydroxy-pheny1)- pyrido[2,3-b]pyrazin-6- yl] -3- é(E)
Compound 35 1 -phenethyl -3-(3 -phenyl-pyrido[2,3 -

10

15

pea OH OH 15Compound 33
penyl)-thiourea - 215 - OH

g

!
HCS S N N7
H H

Compound 35 1-phenethyl-3-(3-phenyl-pyridol(2, 3~

Compound

Compound

Compound

Compound

Compound

36

37

38

39

40

bipyrazin-6-yl) —urea

-{2,3~di~pyridin-2-yl-pyridel[Z, 3-
blpyrazin-6-yl)—3-ethyl-urea

A

1-{2,3-dimethyl-pyride[2, 3-blpyrazin-6-
yv1)-3-aethyl~urea

o 2N CHy

. f/I
N° N N CH
H

1%f3m(4—hydroxy*pheny1)—pyrido[Z,Bm
lpyrazin-6-yll -3-methyl-urea

T,

1~allyl-3-{3-(4d-phenoxy-phenyl) -
pyridol[2, 3-blpyrazin-6-yl]-urea

S e

methane sulfonic acid-4-[6-{3~allyl~
ureide)-pyridol 2, 3-blpyrazin-3-vi]-
phenyl ester



blpyrazin -6 -y1) -urea 0!---;-%N NNN H 5Compound 36 1-(2,3-di-pyridin-2-yl-pyrido[2,3-
b]lpyrazina-6-y1)-3-ethyl-urea Compound 37 1-(2,3-dimethyl-pyrido[2,3-b]pyrazin-6- y1)-3-ethyl-urea
ONCH I't..73 10 Compound 38 1-[3-(4-hydroxy-phen 4 yrido[2,3- b]pyrazin-6-y1]-3-methyl-urea 0
H3CN)N)N*-N'" H OH Compound 39 1- aIIyl'B% 4-phenoxy-phenyl)-
15pyrido[2,3-b]pyrazin-6-y1]-urea 0 H Compound 4 hanesulfonicacid-4-[6-(3-ally1-
ureido)-pyrido[2,3-b]pyrazin-3-y1]- p qxl ester] - 2116 - Cpmpound 41
4-dimethylamino-benzoicacid-4-[6-(3- & -Uﬁild(?) ledo[Q,B @

Compound 41 4-dimethylamino-benzoic acid-4~-[6&6~(3-
allyl-ureido)-pyridol2,3-blpyrazin-3-
vii-phenyl ester

e ﬁlgh

Compound 42 acetic acid-4-{6-i{3-allyl-ureido)-

[$2]

pyridol2,3-blpyrazin-3~yl]-phenyl ester

oy ITEIQ

Compound 43 l-ethyl-3-{3-{(4~hydroxy-phenyl)-
10 pyride(2, 3-blpyrazin-6-yl]-urea

SEsaacy

Compound 44 1—[3—(4wamino—phenyl)-pyrido{2 3=
lpyrazin-6-yl] -3-methyl-thiocurea

Riaaay

15 Compound 45 l—ethyl#B—(3—pheﬂyl—pyrido[2,3“

lpyrazin-6-yl) —~urea

g

Compound 46 l-acetyl-l-ethyl-3-{(3-phenyl-pyridoiZ, 3~
bipyrazin-6-yl) ~urea



Compound 42 aceticacid-4-[6-(3-allyl-ureido)- pyrido[Z,3-Npyrazin-3-y11-phenyl ester 0 NMN(
Compound 43 1-ethy1-3-[3-(4-hydroxy-phonyl)- 10pyrido[2,3-b]pyrazin-6-y11-urea O H,C NANNNH
H OH Compound 44 1-[3-(4-amino-phenyl)-pyrido[2,3- b]pyrazm -6-y1]-3-methyl-thiourea H3CNN NN
H H NH2 15Compound 45 1-ethyl-3-(3-phenyl- pyrldg[ 213 -'b]pyrazin-6-yl)-urea 0 it,1 -11NN - 217 -
Compound 47 1-ally1-3-[3-(4-fluoro-phenyl)- pyrido[2,3-Q]pyazin-6-y1]-urea 0 H Compound 48
1,1-diethy1-3-(3-phenyl-pyrido[2,3- b]pyrazm -6-y1)-ur a _DH,C21hIN N Compound 49
1-(2-chloro-ethyl)-3-[3-(4-fluoropheny1)- i - pylfzazm ‘

Compound 47 l-allyl-3~[3-(4-fluoro-phenyl}-
pvridol2,3-blpyrazin-6-yl]-urea

e

Compound 48 1,1-diethyl-3-(3-phenyl-pyridol[Z,3-

N

bipyrazin-6-yl)-urea

e

Compound 49 1-{Z2-chloro-ethyl)-3~-[{3~{(4~-fluoro-
phenyl)-pyridol[2, 3-blpyrazin-6-yl]-urea

o JfI 1©

10
Compound 50 l-ethyl-3~[{3-(4d-methoxy-phenyl)-
pyrido[2, 3~blpyrazin-6~yl]-urea
Compound 51 1~ (3-phenyl-pyridc([2,3-blpyrazin-6-yli)-
15 J-propyl-urea

HSC\/\N/I'LN N/ N/
H H

Compound 52 [3-(3-phenyl-pyridel2,3-blpyrazin-6-yl)-

ureidol-acetic acid- ethyl ester



10 Compound 50 1-ethyl-3-[3-(4-methoxy-phenyl)- pyrado[2,3-b]pyrazin-6-yl]-urea 0 Al - 1-1,c,1
Compound 51 1-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- 153-propyl-urea Compound 52
[3-(3-phenyl-pyrido[2,3-10]pyrazin-6-y ureido]-acetic aC|d -ethyl ester HL.C,LLOON)LNNNHH -218 -
Compound 53 1-(3-chloro-pyrido[2,3- b]pyrazm -6-y1)= 258 etﬁyl urea 0 H,CNNNNCI H H Compound

54 1-ethyl-3-[3-(4-fluoro-phen 5p. r| % razin-6- e NtNNN H1 gound 55
1-[3-(3-chloro-4- quc?io &%ny )lgp?yn o[ p?/gr%z/m%yﬁ] u% ?ure ATCl 1%@6rr2pound 56
4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrémﬁl?sly#’b‘éﬁ?élc acid0 A

O \N\

IS Pe!
N N N
H

Compound 54 1-ethyl-3-[3~(4-flucro-phenyl)-
5 pyridol?,3-blpyrazin-6-yl]-urea

g,

Compound 55 1-[3~(3-chloro~-4-£fluoro-phenyl) -
pyrido(2,3~bipyrazin-6-yl]-3-ethyl~urea

e

10 Compound 56 4-[6-{3-ethyl-ureido)-pyridol[Z,3-

blpyrazin-3-yl]l-benzoic acid

I\th

Compound 57 T—{4—[6—{3—@thylmureido)Mpyrido[2 3=
blpyrazin-3-yll-phenyli-acetamide

Sabsaces

Compound 58 1-{3-(2,4-difluoro-phenyl)-pyrido(2, 3~
klpyrazin-6-yl]-—-3-ethyl-urea

A,

Compound 59 l1-ethyl-3-(3-morpholin-4-yl-pyridol[Z, 3-
20 bipyrazin-6-yl) —urea



[lill OH Compound 57 N-(4-[6-(3-ethyllureido)-pyrido[2,3- 141pyrazin-3-yl]-phenyll-acetamide O
HCN1INNN 10 N CH, 15 Compound 58 1-[3-(2,4-difluoro-phenyl)-py do[2,3-
b]pyrazin-6-y1]-3-ethyl-urea 0 1-13C--"YLMN -219 - Compound 60
1-ethyl-3-[3-(4-methyl-piperazin-1-y1)- pyrido[2,3- ﬁ]r?y)ra?zm 6-y1]-urea 0 | H,C N N Nr'N N'Th H H CH,

5Compound 61 1-ethy1-3-[3-(2-hydroxy-pheny1)-pyri
Compound 62 1-ethyl-3-[3-(2-methoxy- ethylamlngz
HH

Compound 60 l-ethvyl-3-[3-

r|d 2

pyrazin-6-yl]-urea OOH H CNNNN 10
b]p razin-6-y11-urea 0 H,C N NNCHH

(4-methyl~piperazin-1-vyi)-

pyrido[2, 3-blpyrazin-6-yl]-urea

ﬁl

e,

~{2-hydroxy-phenyl) -

5 Compound 61 l1-ethyl-3-[3

pyrido[2, 3-blpyrazin-6-yl]~urea

Saksa®

Compound 62 l-ethyl-3-[3-

(2-methoxy-ethylamino) -

pyridol2,3-blpyrazin-6-yl]-urea

O.
H H

19
Compound 63 1-[3-{4-chlorc-3~-triflucromethyl-
phenyl)-pyrido{2, 3-bipyrazin-6-yl]-3-
ethyl—-urea
O \N\ FF
e j\crk
NT NN F
i
Cl
15 Compound 64 1-ethyl-3-(3-phenoxy-pyrido{Z, 3-

bipyrazin-6-vyl)

—urea

e eNe
H

Compound 65 1-[3~(cyclopropylmethyl-amino) -

pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea

20

O = N\
kumf*lﬁ’\v



Compound 63 1-[3-(4-chloro-3-trifluoromethylphenyl)-pyrido[2,3-b]pyra7in-6-y1]-3- ethyl-urea
15Compound 64 1-ethy1-3-(3-phenoxy-pyrido[2,3- b]pyrazin-6-y1)-urea 0 H3C N N H H Compound 65

1-[3-(cyclopropylmethyl-amino)- pyrido[2,3-b]pyrazin-6-
Compound 66 1 -ethyl -3 -0 -[(pyridin -4 -yImethyI)’

N N HHHI
CNANNNO HH Comp ethy1-3 pyrldln -4
10Compound 69 1-ethy1-3-[3-(pyridi#3-yto yPy” ©

346
Corggog)l:ﬁl dggi8 1%thyl ét[%ﬁ% flyo O bgg\

1]-3-ethyl-urea O HLC NHH - 220 -
o]-pyrido[2,3 -b]pyrazin -6 -y1) -urea O |

M?*@ gpan/%[aétpl }/ azin-6- y]_] ureaO | H

p%/rl 0[2,3- b]pyrazin- -yl) urea 0 Al
pyra21n o-yli-trea

f\,il

S

Compound 67 l-ethyl-3-[3-(4-fluoro-benzyloxy)-
5 pyrido(2, 3-blpyrazin-6-yll-urea
PP Et
NT NN o’\©\
H
F
Compound 68 l-ethyl-3~(3~pyridin-4-yl-pyrido{Z, 3~
blpyrazin-6-yl}-urea
fi( .
=N
10 Compound 69 l-ethyl-3-[3-{pyridin-3-yloxy)-
pyridolZ, 3- bjpyra21n 6-yl]-urea
Compound 70 l-ethyl-3-[3-{tetrahydro-furan-2-
yvimethoxy)-pyride[2, 3~blpyrazin-6-ylj-
15 urea
0 1\/“1
HgCAN/U\N TN "o’\C})
H H
Compound 71 l-ethyl-3-[3-{4-morpholin-4-yl-phenyl)~
pyrido[2,3-bipyrazin-6-yll-urea
O i‘\ N\
HSC/\N/U\N NT N
3] H
N7
L_o
20 Compound 72 l-ethyi-3-(3-hydroxy-pyridoi2, 3~

blpyrazin-6-yl)

—urea



pyrido[2,3-b]pyrazin-6-yl]-urea 0 [-13C N N N/ N/ 0 H H Compound 70
1-ethy1-3-[3-(tetrahydro-furan-2- ylmethoxy)-pyrido[2,3-b]pyrazin-6-y1)- 15urea O / H3CNNNN
Compound 71 1-ethyl-3-[3-(4-mbrpholin-4-yl-pheny1)- pyr|d0[2 3-b]pyrazin-6-y1]-urea O | -13CNNNN
H H 20Compound 72 1-ethyl-3-(3-hydroxy-pyrido[2,3- pyrazm -6-y1)-urea -221-0HC"--N)LN N N

OH 3H H Compound 73 1-ethyl-3-[3-(3-methoxy-phenylsulfanyl)- pyrido[2,3-b]pyrazin-6-y1P-urea 0
H,C NNNN SH H C H, Compound 74 1- ethyl -3- (3 um I|n- -y yr|d0[2 3- b]pyrazin-6-y1)-urea N",

Compound 73 l-ethyl-3-[3-{3-methoxy-phenylsulfanyl)-
pyrido[2,3-blpyrazin-6-yl]~urea

ﬁl@

5 Compound 74 l-ethyl-3-(3-quinolin-3-yl-pyrido[2, 3-

¢

blpyrazin-6-yl)-urea

SaRsave

Compound 75 1-(3-benzolblthicphen~-3-yi-pyridolZ, 3-
blpyrazin-6-yl)-3-ethyl-urea

A D

10
Compound 76 l-ethyl-3-{3~(pyridin-2-ylsulfanyl)-
pyrido{2,3-blpyrazin-6-yll~urea
o) \N\ =
PPN L
N° N "N "5 N
H
Compound 77 1-[3-(4-dimethylaminc-phenyl} -~
15 pyrido[2, 3-blpyrazin-6-yl]-3-ethyl-urea

e,

Compound 78 N-{4-[6-(3~ethyl-ureido)-pyridol2, 3-
blpyrazin-3-y1]-phenyl}-methane

sulfonamide



Compound 75 1-(3-benzo[b]thiophen-3-yl-pyrido[2,3- b]pyrazin-6-y1)-3-ethyl-urea 0 H CNINNN H H
10 Compound 76 1-ethyl-3-[3-(pyridin-2-ylsulfanyl)- pyrido[2,3-b]pyrazin-6-ylieurea 0 H,CNH H
Compound 77 1-[3-(4-dimethylamino-pheny1)- 15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea O A |
H"C"--'AN4 oH, Compound 78 N-(4-[6-(3-ethyl- urerc%zﬁyrﬁlo[Z,S- blpyrazin-3-y1]-phenyll-methane
sulfonamide - 222 -0 H,CNNNN H H Compound NG [-3-[3-(1h-pyrazol-4-y1)-
pyrido[2,3-b]pyrazin-6-yll-urea 0 Hsc------ N SCgmpgl/gngcLl[gO -(3-benzylsulfanyl-pyrido[2,3-
b]pyrazin-6-y1)-3-ethyl-urea Compounld;,ts/\ N

1-ethy1-3-[3-(4-methyl-[1,4jdiazepan-1y1)- pyrldof} 3-b]pyrazin>
Nc_>pl-CH,

dyyrea O H,CiLI/HNN
k

‘,8\-(‘
o e,

Compound 79 l-ethyl-3-[3-{lh~pyrazol-4d-yl)-
pyrideo[2,3-bipyrazin-6-yl]l-urea

il

0 Compound 80 1-(3-benzylsulfanyl-pyridol[Z, 3-
blpyrazin-6-yl)-3-ethyl-urea

= N\
j\ﬁmﬁls/\g

Compound 81 l-ethyl-3-[3-(d-methyl-[1,4]diazepan-1~
y1i)-pyridel2,3~-blpyrazin-6-ylj-urea
R
o o /———\
J\N N” N7 N N-CH,
H \
10
Compound 82 1m[3w(4~amiﬂ0mphenyl)mpyrido[Q,3~
pyrazin-6- ylj~3 athyl-urea

Compound 83 1-(3-aminc-pyridol2,3-blpyrazin-6-yl)-3~
15 ethyl-urea

0 \N\
2L
N° N° 'N° 'NH
H
Compound 84 l-ethyl-3-pyridoelZ,3~-blpyrazin-¢-yl-urea

N
£ L
H



10 Compound 82 1-[3-(4-amino-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 0 H,CNN NN H H
Compound 83 1-(3-amino-pyrido[2,3-b]pyrazin-6-y1)-3- 15ethyl-urea 0 H3CNNNNNH, H H Compound
84 1-ethyl-3-pyrido[2,3-b]pyrazin-6-yl-urea 0 CNANNNZ H H - 223 - Compound 85
1-ethyl-3-(3-imidazol-1-yl-pyrido[2,3- b]pyrazin-6-§/1?-%|?ea"0 ZNAIHH Compound 86
1-ethy1-3-[3-(4-f|uoEo-r%-hc}/dr?

L R B O I P

87 1-(3-cyc|opentonfy-Byrlélo 2 pyrazin-6-y1)-3-ethyl-urea 10Compound 88
1-ethy1-3-[3-(4-hydroxy-piperidin-1-y1) P pyado[2 3 pYtazii-63/11-urea 0 | " itc"IN N"--Th

P
~
HSC/\S’U\Q N7 NT TN

E/N

Compound 86 1l-ethyl-3-[3-(4~fluoro-2-hydroxy-
5 phenyl)-pyridoel2, 3~-blpyrazin-6-yl]-urea

]
N
£ AL
o P,
HCT N7 N7 ONT N
H H
F

Compound 87 1-(3-cyclopentyloxy-pyrido[2,3-
blpyrazin-c~yl)-3-ethyl-urea

oW
Hac/\ﬁ/u\ﬁ NN 0

10 Compound 88 i-ethyl-3-[3-(4-hydroxy-piperidin-1-yl)}-
pyride{Z,3-blpyrazin-6-yl]-urea

O
s P
Hac/\NJI\N NN D
H o H
OH

Compound 89 (3-phenyl-pyridol(2,3-bipyrazin-6-vyl)-

O \N\

M

H,NT TN N TN
H

Compound 90 I1-ethyl-3-(3-pyrimidin-5-yl-pyridel2, 3~

urea

i5
Llpyrazin-&-yl)—urea _
HGCAI\%)LN NN N
H H N/)

Compound 91 l-ethyl-3-(3-pyridin-3-yl-pyrido{Z, 3~
20 bipyrazin-6-yl) —~urea



OH Compound 89 (3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- urea 15 Compound 90 1-ethyl-3-(3-pyrimict
-5-yl-pyrido[2,3- b]pyrazin-6-y1)-urea 0 HC NNNNN HHI Nr Compound 91
1-ethyl-3-(3-pyridin-3-yl-pyrido[2,3- 20b]pyrazin-6-y1)-urea - 224 - 0 H,y Compound 92
1-ally1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-ure 6H 5Compound 93 1 -ethyl -3 -(3-piperazin-I-yl
-pyrido[2,3- b]pyrazin-6 -y1) -urea 0 ONANNNNTh H ound 94 1-[3-(3-chloro-pyrid
n-4-ylmethy1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-fireal|l10_| Conpound 95
1-ethy1-3-[3-(6-methoxy-pyridin-3-y1)- pyﬁ@@ -b]ﬁ)yrz&in-ﬁl-yl Tu? 0

Compound 92 1-allyl-3-(3-phenyl-pyridelZ, 3-
blpyrazin-6-yl)-urea

o J\/I 1©

5 Compound 93 l-ethyl-3-(3-piperazin-i-yl-pyrideo[2, 3-
blpyrazin-6-yl)-urea

O = N\
)Lﬁ’([\;[NJ\N/\
L_NH

Compound 94 1-(3-(3-chloro-pyridin~4-ylmethyl}-
pyridoi2,3-blpyrazin-6-yl]-3-ethyl-urea

f\,E

=N
10
Compound 95 l-ethyl-3-[3-(6-methoxy-pyridin-3-yl)-
pyridol[2,3-blpyrazin-6-yl]-urea
IILQ
Compound 96 1-{3-(3,5~dimethyl-isoxazol-4d~yl)~-
15 pyrido[2, 3~ bjpyraZLH 6-yl]-2-ethyl-urea

Compound 97 l-ethyl-3-[3-{4d-triflucromethoxy-
phenyl) -pyrido{2,3-bipyrazin-6-yl]-urea



NN H H 61, Compound 96 1-[3-(3,5-dimethyl-isoxazol-4-y1)- 15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea
O0CH,HCNNNNHH -225- Compound 98 1-ethyl-3-(3-furan-2-yl-pyrido[2,3- b]pyrazin-6-y1)-urea O
H3CNNNN H H 5Compound 99 1-ethyl-3-[3-(2-methoxy-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea
0l H3C N'N N NN H H Compound 100 1-[3-(2,4-diméthoxy-pheny1)-pyrido[2,3-
blpyrazin-6-y1]-3-ethyl-urea 10 H3C O N N N gom 01 1-ethyl-3-[3-(1H-pyrrol-2-y1)-
pyrido[2,3-b]pyrazin-6-y1]-urea L

Compound 98 l-ethyl-3-(3-furan-Z-yl-pyridol2, 3~
bipyrazin-6-yl}-urea

X
)
[
=
=
z
e
o

5 Compound 99 l-ethyl-3-[3-(2-methoxy-pyridin-3-yl}-
pyridel2,3-blpyrazin-o6-yl]~urea

Compound 100 1-[3-(2,4~-dimethoxy-phenyl}-pyridol2, 3~
Jpyrazin-6-yl]—3-ethyl-urea

N

10
Compound 101 1-ethyl-3-[3-(lH~pyrrol-2-yij-
pyrido{2,3-blpyrazin-o-yl]—-urea
Compound 102 I-ethyl-3-[3-(6-morpholin-4-yl-pyridin-
15 3-yli-pyridal2,3-blpyrazin-6-yl]-urea

RARRRIN

Compound 103 1-benzyl-3-ethyl-1-{(3-phenyl-pyridol{Z, 3~
blpyrazin—t-yl) —urea



OIHH Compound 102
1-ethy1-3-[3-(6-morpholin-4-yl-pyridin153-y1)-pyrido[2,3-b]pyrazin-6-y1]-urea O | H H LN.O - 226 -
Compound 104 1-[3-(2-amino-pheny1)-pyrido[2,3- rlfp razin-6-y1]-3-ethyl-urea oNH2 CNNNN
5Compound 1051-ethy1-3-[3-(4-hydroxymethyl-phe yyl pyr|d0[2 3-b]pyrazin-6-y1]-urea 0 H OH
Compound 1061-[3-(3-amino-phenyl)-pyrido[2,3- b]pyrazin-6+y1]-3-ethyl-urea N j( 1-1,Cr'y H 10
Compound 107 1-[3-(4-acetyl-phenyl)- pyrldcj\ Bib]p)@lzﬁ 1]-3-ethyl-urea 0 H,CNN HN

Compound 104 1~ [3-(2-aminc-phenyl)-pyrido[Z2, 3-
bipyrazin-6-yli]-—3-ethyl-urea

Iilb

Compound 105l—@thylm3w[3m(4—hydroxymethyl—phenyl)-

o

pyrideiZ b}pyLaZJn 6~yl]-urea

Compound 1061—[3—(3-amin0wph@ny1)wpyrido[Z,S*
lpyrazin—-é~yli—-3-ethyl-urea

AJLijﬁ

10
Compound 1071*!3—(4—acety1mpheny])Mpyridoi2,3~
lpyrazin-6- y}}~3 ethyl~urea
Compound 108 1-{3-(2,3-dihydro-benzofuran-b-yl}-
15 pyrido{Z,3-blpyrazin-6t-yl]-3-ethyl-urea

S

Compound 109 1-[3~ (4-benzyloxy-3-fluoro-phenyl)-
pyvridoi2, 3-blpyrazin-6-yl]-3-ethyl-urea



0 Compound 108 1-[3-(2,3-dihydro-benzofuran-5-y1)- 15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 H,C

-227-0CNANNNNHH Compound

1101-(2,3-dihydroxympropy1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea HONNNN 0 H H OH
ény1)-pyrido[2,3-b]pyrazin-6-y1)-urea O iL | EirN
N CH, Compound 112 1-ethyl1-3-[3-(4-methansulfonyl-pheryl)- pyrido[2,3-b]pyrazin-6-yl)-urea o N

5Compound 111 1-ethy1-3-[3-(3-formyl-4-methoxy- 6

B& {Eb] yrazin-3ﬁylIiphenyll-succinamic acid

ridg[2

CH, 10 Compound 113N-{4-[6-(3-ethyl- ureldo)

Compound 110 1-

pyridoiZ, 3~bip

HO

5 Compound 111 l-ethyl-3-[3-

phenyl)

N

(2, 3-dihydroxy~propyl}-3-

{3-phenyl-

pyrazin~6-yl)-urea

RAAEea”

{(3-formyl-4-methoxy—

-pyridol[2, 3-blpyrazin-6-yl]

—urea

RARaa=e

Compound 112 1wethy1—3—{3~

{d—methansulfonyi-phenyl)~

pyride[Z pyrazin-t-ylj-urea
l@ .
li CH
10
Compound 113 N-{4-[6 w(B—ethyl—ureido)~pyrido{2 3~
Jpvrazin- ~phenyl}-succinamic acid
Compound 114 1-ethyl-3-{3-pyridin-4d-yl-pyridolZ, 3~
15 blpyrazin-6-yl) —-urea methane sulfonic

acid salt

(free base)



0 it,l NN OH Compound 1141-ethyl-3-(3-pyridin-4-yl-pyrido[2,3- 15b]pyrazin-6-y1)-urea methane
suifonic acid salt (free base) - 228 - o H,CNNN 0 /2CH, 0 Compound 115 1- [3-
(2,6-dimethoxy-pyridin-3-y1) - pyrido [2,3-b[pyrazin-6-yl| -3-ethyl-urea o AN I10-CH, H 5Compound 116
1- [3- (2,6-dime thoxy-pyrimidin-4-y1) - pyrido [2,37b[% ?azm 6-y] 1-3-ethyl-urea 0 H3C HH,C,0
Compound 117 1- [3- (2,4-dioxo-1,2,3,4- tetrah%dropyr ) -pyrido [2,3-b]pyrazin-6- 10yl|
-3-ethyl-urea 0 HitNH HIt 0 Compound 118 1/egm/1- -[3-( ﬂ-in 01-5-y1) -pyrido [2,3-

HC ™~

H

Compound 115 1-{3- (2, 6-dimethoxy-pyridin-3-yl)-
pyrido(2,3-blpyrazin-6-yll-3-ethyl-urea

) i N
HSC/\EI\I/U\I\_J NEONT OO
H H \ /N
0
H,C
5 Compound 116 1-[3-{2,6-dimethoxy-pyrimidin-4-yi)-

pyrido(2,3-kblpyrazin-6-yl]-3-ethyl-urea

II

0.
CH,
ZN

Re;
H.C

Compound 117 1-[3-(2,4d-dioxo-1,2,3,4-tetrahydro-
pyrimidinm5—y})~pyrido[2 3-blpyrazin-6t-
10 -3~ethyli-urea

b

Compound 118 1-ethyl-3~[3-(1H-indol-5-yl)-pyridof{Z, 3~
blpyrazin-6-yl] —urea

HBCANJ\N N" N7
H H
NH
15 Compound 119 1-(3~-chlorc-pyrido{z,3-bipyrazin-6-yl}-

3~ethyl-thiourea



- 229 - N HH Compound 120 1-ethy1-3-{3-[4-(2-methoxy-ethoxy)-
phenyl]-pyrido[2,3-b]pyrazin-6-y1}-urea O NNN HH 0,0 5Compound 121
acrylicacid-4-[6-(3-ethyl-ureido)- pyrido[2,3-b]- pyrazm -3- yl] phenyl ester 0 NNNN H H
Compound 122 1-[3-(4-cyano-phenyl)-pyrido[2,3- 1 yrazm -6-y1]-3-ethyl-urea 0 | H,C)LN

Compound 1231-(3-benzo[1,2,5]oxadiazol-4- ylpyr|d0[2 3- n-6-y1)-3-ethyl u ea O NN NO N
15Compound 1241-ethy1-3-[3-(4-hydroxy- 3 metho en 1;agxr|do[2 3-b]pyrazin-6-y11-urea HO
NN

Compound 120 l-ethyl-3-{3-{4- {Z-methoxy-ethoxy) -
phenyli-pyride{?2, 3-blpyrazin-6-yl}l-urea

SLaaa o

5 Compound 121 zcrylic acid-4-[6- (3~ethyl-ureido) -
pyridolz, 3-b]-pyrazin-3~yl]-phenyl

ester

JLN N7 N7 0
: O/U\¢CH2

Compound 122 1—{3—{é—cyano~pheny1)-pyrido[2,3m
10 lpyrazin—-6-yl]—-3-ethyl-urea

ITE

Compound 123 1-(3-benzoll,2,b]joxadlazol-4-yi-
pyrido{?2,3-blpyrazin-6-yl)-3-ethyl-urea
N
R T
- -~ N"‘
/lkN N/[N A
i =

15 Compound 124 l-ethyl-3-[3-{(4-hydroxy~3-methoxy-
phenyl) -pyride[2,3-blpyrazin-6-yl]-urea

A e

Compound 125 1-[3- (2, 6-dimethoxy-phenyl)-pyridal2, 3~
bipyrazin-6-yl]-3-ethyl-urea



-230-0H,C"--'N NCH--NHH CH, Compound 1261-[3-(3-acetyl-pheny1)-pyrido[2,3-
b]pyrazin-6-y1]-3-ethyl-urea 0 | H,C"NA 11"N"N 0 CH, 5Compound 127

1-ethy1-3-[3-(3-morpholin-4-yl-phenyl)- pyrido[2,3-b
128 1 -[3 -(6 -amino -pyridin-3 -y1) -pyr do[2,3- b]py
Compound 1293-(4-[6-(3-ethyl-ureido)-pyrido[2,3-10]-

Compound 130 1-isopropyl-3-(3-phenyl-pyrido[2;3- 1 b]p raz n-6-y1)-urea

Compound 1311-cyclopentyl1-3-(3- pheri%%ﬁﬁo[
1-penty1-3-(3-phenyl-

Compound 126 1-[3-

blpyrazin-6-vy1]

pyrido[2,3- blpyrazin-6-y1)-urea 0 H3C

(3-acetyl-phenyl)

PI{'razm -6-yll-urea 0 CNANNN | Compound
-6 -yl] -3-ethyl-urea 0Ozeil-Ic" H H 10NH,

iQ-3- ygpiﬁlgnoxy} propionic acid N itc"ri
CH 0 H3CNNN

-urea Compound 132

pyralzm-

~pyrido{Z, 3~
—3-ethyl-urea

m@

5 Compound 1271—ethy1—3—[3"’3vmorpholinﬂémylmphenyl)~
pvridol| lpyrazin-6-yli-urea
Compound 128 1-(3-(é~-amince-pyridin-3-yl)-pyrido(2,3-

lpyrazin-6-yi}

~3~ethyl-urea

gy,

- (3-ethyl-ureido)

-pyrido[Z, 3-b]-

~-phenoxy}-propionic acid

R

10
Compound 129 3-{4~{6
pyrazin-3-yl]
Compound 130 1-isopropyl-3-
15 blpyrazin-6-vi)

(3-phenyl-pyridol2, 3-

—urea

ST

Compound 131 I-cyclopentyl-3-
blpyrazin-6-yl)

(3~phenyi-pyrido(2, 3~

—uarea



H H 5Compound 133N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-y1]-phenyll-acrylamide O

H3CN1NNNO Compound 1341-tert-buty1-3-(3-phenyl-

H,C CH3 0H H I" 10 Compound 1351-(2-hydroxy-eth
N HH

1381-ethyl-1-(ethylcarbamoy1)-3-(3-pheR

Compound 132 1-pentyl-3-

blpyrazin-6-v1)

HC\//\“/\N

5 Compound 133 N-{4-[6~

blpyrazin-3-vyi]

Compound 1361-cyclobuty1-3-(3- phen‘yl%

1371-ally1-3-[3-(4-nitro-phenyl)- pyrido[2,3-b]pyragin-7-
\ rldg[23 pytazih-6-y1)-urea 0 0 NC CH, 5Compound
139 [3-(4-hydroxy-pheny1)-pyrido[2,3- b]pyfazir6-y3-catbaini

{3-ethyl—ureido)}

pyrido[2,3- b]pyrazin-6-y1)-urea H3CN1NNN
Ii—3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 0

ido[2,3- 15b]pyrazin-6-y1)-urea Compound

1-thiourea - 232 - Compound

d-allyl ester OH

{3-phenyl-pyride[2, 3-

—urea

Yt

~pyridol[2,3-

-phenyl}-acrylamide

/(Zx/

Compound 134 1-tert-butyl-3-
blpyrazin-6-yl)

e

HCCH

)j\/CH

{3-phenyl-pyridoi2, 3~

—drea

(3-phenyl-

-urea

(3-phenyl-pyridol[2, 3~

10
Compound 135 1-{Z-hydroxy-ethyl)-3-
pyrido[2,3-blpyrazin-6-yl)
Compound 136 1-cyclobutyl-3-
15

blpyrazin-6-yl) ~urea

(0] T N\

A AL
N7 N7 TN
H

Compound 137 1l-allyl-3-[3-
pyrido[2,3-blpyrazin-T7-yl]

(4—nitro-phenyl) -

~thicurea



Compound 140 (3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- 10carbaminic acid-ethyl ester OH,C O N N
Compound 1411-ethy1-3-[3-(4-phenyl-piperazin-1-y1)- pyrido[2,3-b]pyrazin-6-y1]-urea O H'C N N
reNN-- H H 15Compound 142 1-(2,2-dimethyl-[1,3]dioxolan-4- ylmethyl)-3-(3-phenyl-pyrido[2,3-

b]pyrazin-6-y1)-urea 0 "oNANHH - 233 - Comp‘ou%ﬁj2

1431, 3-bis- (3-phenyl-pyrido [2, 3-b] pyrazin-

Compound 144 N- (3-phenyl-pyrid.o [2, 3-13] yrz\im -6- y1 - bacetamidine 3/1-1 H CNNN Compound

145 1-ethyl-3- [3- (2-methoxy-pyridin-@;
10Compound 146 1- (4 hydroxy but yI) -3- (3 pmeny

yyrazin-6-y1] -thiourea 0,CH, H,CN
=h]pyrazin-6-yl) -urea 0 HO NNN

(1

10

15

b]pyrazin-6-y1) -urea 0

Compound 138 l-ethyl-1-(ethylcarbanmoyl)~3~(3~phenyli-
pyridol[2,3-blpyrazin-6-yl)-urea

AiI?EL@

3

Compound 139 [3-{4-hydroxy~-phenyl)~pyridci2, 3-

blpyrazin~6-yl]—carbaminic acid-allyl

ester

Compound 140 (3-phenyl-pyridol[2,3-blpyrazin-o-yl)-

carbaminic acid-ethyl ester

J\N N~ N
H

Compound 141 l-ethyl-3-[3-{(4~phenyl-piperazin-1-v1l)-
pyrido([2,3-bipyrazin~-6t-yl]-urea

= N\
O

Compound 142 1-(2,2~dimethyl-[1,3]dioxclan-4-
ylmethyl)-3-(3-phenyl-pyridol[Z, 3~

blpvrazin-é-yl) —urea

H,c-x ©
CH,



HONA N N1><--N HFi 15 Compound 148
1-ethy1-3-{3-[4-(3-morpholin-4-yi-propoxy)-phenyll-pyrido[2,3-b]pyrazin-6-yll-urea 20Compound 149
1-ethy1-3- [3- (4-hydroxy-phenyl) - pyrido [2, 3-b]pyrazin.-6-y3 ] -thiourea - 239 - OH Compound
1501-ethy1-3-(3-p-tolyiamino-pyrido[2,3- bipyraziﬁ-GZQP)-lTrea CH, 5Compound 151

1-ethy1-3-[3-(3-hydroxy-phe - »Pyrido[2,3-1 razin-6-y1]-urea O N.N N H H Compound 152
35[6-(3-ethy|-ureido%'-:’py’;ﬁB of%]?ﬁl%yir/agin%@lﬁg gz%?cy aciéjlﬁl%go[nl%';ﬁ%ur? pyresaiy
1531-[3-(3,4-dimethoxy-pheny1)-pyrio[2.3--bBigyrazin-6-y1]-3-ethyl-urea 0 ONXNNN Compound 154

1-[3-(4-amino-3-methoxy-pheny1l)- 15pyrid/KZ%bj;p[yra()zin-jsiyd\F\thyl-urea
| l
{:::rJiN A L A Nil\[::]
H H

Compound 144 N- (3-phenyl-pyrido{2,3~blpyrazin-6-yl)-

5 acetamidine

NH N

P PP

H,C” N7 TNT N
H

Compound 145 1-ethyl-3~[3-(Z2-methoxy-pyridin-3-yl)-
pyrido[2,3-blpyrazin-6-yl]l-thiourea

N N

PN /U\ l =

H,” "N” N7 N

H H
1g Compound 146 1- {4-hydroxy-butyl)-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl)-urea
8] l = N\

H H

Compound 147 1- (3-hydroxy-propyl)-3-(3-phenyl-

pyridol2,3-bipyrazin-6-yl}-urea

O I = =
HO o SN
H H
15

Compound 148 1-ethyl-3-{3~[4- (3-morpholin-4-yl-
propoxy)-phenyl ] -pyrido[2, 3-bipyrazin-
6-yll-urea

ey N’NJT:;L
O”\/"T:ﬁ
O

20 Compound 149 l-ethyl-3-[3-{(4d-hydroxy-phenyl}-
pyridoi2,3-blpyrazin-6-yl]-thicurea



0 A 10 H3C'-'111 N F12 Compound 1553-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin-3-yll-benzamide 00
H,CNNNN it NH, H H 20Compound 1561-[3-(3-chloro-4-hydroxy-5-methoxy-
pheny1)-pyrido[2,3-b]pyrazin-6-y1]-3- ethyl-urea - 235- CI Compound 157
1-ethyl-3-(3-m-tolylamino-pyrido-[2,3- b]pyrazin-6-y1}- jiited o H3CN)LNNNNCH, H H 5Compound

1581-ethy1-3-[3-(4-methoxy-phenylamino)- pyridg[2, azin-6-yll-urea cH, 0 H3CNNNN
Compound 1591-[3-(4-chloro- phenylamlno) pyrldb 3/ i{:ﬁfjnf y1]-3-ethyl-urea "ClI

Compound 150 l-ethyl-3-{3-p-tolylamino-pyrido{Z, 3-

blpyrazin-6~yi) —urea
N CH
¢ 0
)LN N7 &J\N
H H

5 Compound 151 1-ethyl-3~[3~(3-hydrexy-phenyl)-
pyridolZ2,3-blpyrazin-6-vylj-urea

Siseavs

Compound 152 3-[6-{3-ethyl-ureido)-pyridolZ, 3-

blpyrazin-3-yl]l~benzoic acid

R O
WC/\N}LN N N;LI::I)LOH
H o H
10

Compound 153 1-[3-(3, 4-dimethoxy-phenyl)-pyrido{2, 3-
blpyrazin-6-yl]-3~ethyl-urea

e

Compound 154 1-{3-(4-amino-3-methoxy-phenyl) -
15 pyrido{2,3-blpyrazin-6-yli-3-ethyl-urea

Aiaiavd

Compound 155 3-[6-(3-ethyl-ureido)-pyridol[Z,3-bil-

pyrazin-3-yl]-benzamide

Siasava

20 Compound 156 1-[3~{3-chloro-4-hydroxy-5-methoxy-
phenyl)-pyrido{2,3-blpyrazin-6-yl]-3-
ethyl-urea



10A- 11 Compound 160 1-ethy1-3-(3-o-tolylamino-pyrido[2,3-b1pyrazin-6-y1)-urea H.11...NAL NN--
Compound 161 1-ethy1-3-[3-(pyridin-3-ylamino)-pyrido15[2,3-Npyrazin-6-y11-urea N N N NN H H
Compound 162 1-ethyl-3-[3-(4-ethyl-phenylamino)- pyrido[2,3-b]pyrazin-6-yll-urea 20Compound
1631-ethyl-3-[3-(3-methoxy-4-methyl- phenylamino)- ?/?id6[2,3-b]pyrazin-6-y1]- urea -236-CH30
H3Cr'EFilki'N Compound 1641-ethyl-3-[3-(4-hydro 8 Iaming){; pyrido[2,3-b]pyrazin-6-y1]-urea
OHOAFCNNNNH H5Compound 1651-ethyl-34[3-(5-methyl-pyridin-2-yl-
amino)-pyrido[2,3-b]pyrazins-6-y11-urea ACNNN NN 8orﬁlpo
1661-ethy1-3-[3-(1-methyl-1H-pyrazol-3- ylamino)-pyrido[2,3-

s Ipy?é?zin-6-y1]-urea

Compound 157 1-ethyl-3-(3-m~tolylamino-pyrido-[2,3~

blpyrazin-6-yl)-urea
N
WC/\NJLN N7 N;LN cH,
H o H H

Compound 158 1-ethyl~232-[3-(4-methoxy-phenylamino)-

N

pyrido{2,3-blpyrazin-6-yl]-urea

CH,
t
L
H3C’A\N/ﬂ\N NN N
H H H

Compound 159 1~ [3-(4-chloro-phenylamine)-pyrido-[2,3-
blpyrazin-6-yl]l-3-ethyl-urea

Yoo
Hp’\NJ‘N NS NN
W1 H

10
Compound 160 l-ethyl-3-(3-o~tolylaminc-pyridol[2,3-bl-
pyrazin~6-yl)-urea
N
Hﬁ/\NJ\N N NJ\W£;j
H o H H G,
Compound 161 i-ethyl-3-[3-{pyridin-3-ylamino}-pyrido-
15 i2,3-blpyrazin-6-yl]-urea
N
mﬁ“wkm N’N;w N
H H H
Compound 162 1-ethyl-3-[3-(4-ecthyl-phenylamino) -
pyride[2,3-blpyrazin-6-yli-urea
N
%C/\NJLN N &J\N
H H i
20 Compound 163 l1-ethyl-3-[3-(3-methoxy-4d-methyl-

phenylamino)-pyrido{2,3-blpyrazin-6-yl]-

urea



0 A-N NCH NNNNN 10H H Compound 1671-ethy1-3-[3-(4-fluoro-phenylamino)-
pyrido[2,3-b]pyrazin-6-y11-urea Compound 1681-(4-hydroxy-buty1)-3-[3-(4-hydroxy-3-
15methoxy-phenyl)-pyrido[2,3-b]pyrazin-6- y1]-urea = Compound 169

phosphoricacid-mono-{4-[6-(3-ethyl- - u?e?’léo)—-pyrido-[Z,3-b]pyrazin-3-y1]-2-
20methoxy-phenyl)ester 0 H3CNtNNN | 'CH3 Q?}ﬁﬁﬂﬁ - 8C1 HONA | Compound
1711-[3-(4-chloro-2-methoxy-pheny1)- pwi}da{%)&-N £ zN 6N -gthyl-urea cyal, NN H CI

5Compound 172 1-[3-(3,5-dimethy1-1H-pyrazel-4-y1)- pyrid®{2,3-bjgyrazin-6-y1]-3-ethyl-ures A

Compound 164 1-ethyl-3-{3~(4-hydroxy-phenylamino) -
pyrido[2,3-blpyrazin-¢~ylj-urea

o - N o OH
F /U\ ! = /j\ T E
H.C N N N N N
’ H 1 H

i‘

(%3]

Compound 165 l-ethyl~3-[3-(5-methyl-pyridin-Z-yl-

amino) -pyridol[2, 3-blpyrazin-6é-yl]-urea
= N\ = CHJ
§ X LY
B,eTTNT NN TN ONTUN
H H H

Compound 166 1-ethyl-3-[3-(l~methyl-1H-pyrazol~3-
viamino)-pyrido[2, 3-blpyrazin-6-yl]-urea

N-CH
S
Hp/“NJLN N NTTNTON ’
S R H

10
Compound 167 1-ethyl-3-{3~(4~fluoro-phenylamino) -
pyride{2,3-blpyrazin-o-yl]-urea
N F
SN
%C/\N)LN N” N;LN
H H H
Compound 168 1- (4-hydroxy-butyl)-3~[3-{4-hydroxy-3-
15 methoxy-phenyl) —pyridol{2,3-blpyrazin-6-
yl]-urea
HO\/“»/\NJLN NZ N 0
H H
OH
Compound 169 phosphoric acid-mono-{4~-[6~(3-ethyl~-
ureido) ~pyrido-[2,3-blpyrazin-3-ylj-2-
20 methoxy~phenyljester
Hﬁ/\N)LN N N;LT::EOEHE
H H
oM
0" om

Compound 170 1-[3-(2-chlorc-4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yll-3-ethyl-urea



N H H H3C Compound 1731-ethy1-3-[3-(1-methy1-1H-pyrazol-4-y1)- pyrido[2,3-b]pyrazin-6-yll-urea
H3Cr-iiirN-- 10 Compound 174 1-[3-(5-cyano-thiophen-2-y1)-pyrido[2,3- h]pyrazin-6-y1]-3-ethyl-urea O
I H/ Compound 175 sodium2-chloro-4-[6-(3-ethyl-ureido)- 15pyrido[2,3-b]pyrazin-3-y1]-6-methoxy-
phenolate Cl Compound 1761-[3-(4-hydroxy-3- r‘rio?r]%;(y-_phenyl)- 20pyrido[2,3-b]pyrazin.-6-y11-3-(4-

morpholls-4-yl-butyl)-urea - 238 - cH, OH Comgou ¥ 1-[35(3-chloro-4-methoxy-phenylamilo)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea ANJ& PN

H,C
H H
OH

Compound 171 1-[3-{4-chloro-2-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

A

5 Compound 172 1-[3-(3, 5~dimethyl-1H-pyrazol-4-yl)~-
pyrido[2,3-blpyrazin~6~yl]-3-ethyl-urea

e

H

Compound 173 l-ethyl-3-[3-(1l-methyl-1H-pyrazol-4-yl)~
pyrido[2,3-blipyrazin-6-yl]-urea

Sasea

Compound 174 1-[3-(5-cyano~thiophen-2-yl)-pyrido([Z, 3-

10

blpyrazin-6-yl]—-3-ethyl-urea

Hl@/

Compound 175 sodium ~chloro-4-[6-(3-ethyl-ureido) -
15 pyr1do[2,waprraZlnMB—yl]—6—methoxyw
phenolate

N
O 3 =
)—L ! gz - O.
ilzji N N CH,
O Na
Cl

Compound 176 1-[3- (4~hydroxy—-3-methoxy-phenyl) ~
20 pyrido(2,3-bipyrazin-6-yl]-3-(4-
morpholin-4~yl-butyl)-urea



5Compound 178 1-ethyl-3-[3-(naphthalen-2-ylami 5)- pyrido[2,3-b]pyrazin-6-y1]-11rea Compound
1791-ethy1-3-[3-(quinolin-3-ylamino)- pyrido[2,3-b]pyrazin-6-y11-urea N NNHH Compound
1801-[3-(3,5-dimethoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound
1811-ethy1-3-[3-(pyrazin-2-ylamino)- pyrido[2,3-prﬁ§§in-’6-y1]-urea N.3><2.Th ON NNNNN H H
Compound 182 1-ethyl-3-D-(3-isopro -phenylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea Y-1-13
HCNINNNNO CH3 HH 20Compoun§§§é%35@-@%r -3-mgthoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-y1Furea p-toiIIenes@lIfoP'laté\l cOmp d
1841-[3-(2-chloro-pyridin-4-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyRtirea N H,C 5Compound

1851-{3-(3,5-dichlorg hydroxyi phenviamine)-pyridol2.3-blpyiaz 8-y e ylues ©

pyridoe[2, 3-bipyrazin~6é6~-yl]-3-ethyl-ureca
N 0.
WKNW&N N gLN c
H H H

5 Compound 178 I-ethyl-3-[3-(naphthalen-2-ylamino) -
pyridol[2,3-blpyrazin-é-yl]-urea

O,ﬁNj\
WC/\NJLN NTNT N
H H H

Compound 179 l-ethyl-3-[3-{guinolin-3-ylaminoc)-
pyridol2, 3-blpyrazin~o-ylj-urea

O
> o S
Hﬁ/\N)LN NTTNT N
HoOH H

Compound 180 1-[3~{3,5-dimethoxy-phenylamino) -

16

pyridol2, 3-blpyrazin-6-yl]-3-ethyl-urea

oCHs
Heeue!
?QC/A\N/E\N NN ¥ 0
H H &,

Compound 181 l-ethyl-3-{3-(pyrazin-Z2-ylamino)-
15 pyridol[2,3-blpyrazin-6-yl]-urea

20 L)
- o o
H&/\H)LH NN

Compound 182 1-ethyl-3-[3-(3-iscopropoxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yl]-urea

N
FooBeBe
H;r’\arﬁ‘w N7 NN 07 eH,
H H H

20 Compound 183 l-ethyl~3~[3~{4d-hydroxy-3-methoxy-
phenyl)-pyridol(Z2, 3-blpyrazin-6-yli-urea

p-toluenesulicnate



Compound 1861-[3-(3,5-dichloro-4-hydroxy-pheny1)- 10pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 ACI
H,CniNN OH CI Compound 187 1-[3-(3,4-dimethoxy-phenylamino)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0,CH3 9 cH3 15Compound 188
1-ethy1-3-[3-(3-hydroxy-4-methyl- phenylamino)-pyricof2,3-b]pyrazin-6-y11- urea H3 H,C N
A11,N,"OH Compound 1893-[6-(3-ethyl ureldo) py - 20pyrazin-3-ylaminol-5-trifluoromethyl-
benzoic acid - 240 - NNN'NNHH CompMyl 3- [3- (6- methoxy pyridin- 3 ylamlno)
-pyrido [ 2, 3-b] pyra zin-6-y1 ] - ure@,c,o’\5€ AoT-q=

3-b] pyrazin-6-yl] -3-ethyl-urea CH,

Compound 184 1-[3-(2-chloro-pyridin-4~ylamino) -
opyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

)tN N N;LN S
H H
5 Compound 185 1-[3~{3,5-dichlorc-4-hydroxy-

phenylamine) -pyrido{2, 3-blpyrazin-6-yli-
3-ethyl-urea

Ci
o T N\ OH
T 0
N N N N Ci
H H

Compound 186 1-[3~(3,5-dichloro-4-hydroxy-phenyl)-
10 pyrido{2, 3-blpyrazin-6-yl]-3-ethyl-urea

Compound 187 1~{3~(3,4-dimethoxy-phenylamino) -
pyrido[2, 3-blpyrazin-6-yll-3-ethyl-urea

fi{l@

15 Compound 188 l-ethyl-3-[3-(3-hydroxy-4-methyi-
phenylamino) -pyrido[Z, 3-blpyrazin-o-yl]-

o N CH
T 0100
N N N N O
H H

Compound 189 3-[6-{3-ethyl-ureido)-pyridol2,3-b]-

urea

20 pyrazin-3-ylaminol-5-trifluoromethyl-

benzoic acid



Compound 192 1- [3- (4-cyano-phenylamino) -pyrido- [2, 3- b] pyrazin-6-yi | -3-ethyl-urea Compound
193 1-ethy1-3- [3- (4-hydroxy-3-methoxyphenyl ) -pyrido [2 , 3-b] pyrazin-6-yl] -urea (3)
-but-2-enedicarboxylic acid-salt 0 I-]], CNaHH 00 HO--OH 15Compound 194 1-ethy1-3- [3- (
4-hydroxy-3-methoxy- phenyl ) -pyrido [2, 3-b] pyra 7in6- -y1 ] -urea hydrochloride Compound
195 1-ethyl-3-(3-phenyl-pyrido[2,3- 20b]pyrazin-6-y1)-thioure®.s.241 - Compound
1961-(3-chloro-pyrido[2,3-b]pyrazin-6-y1)- 3- cycloh " 0 - NCI H5Compound 197
1-ethy1-3-[3-(4-hydroxy-3-methoxy- phenylamlgg)ﬁ é@- azin-6-y1]- urea OH CH3

F
F

Compound 190 l-ethyl-3-[3-(6-methoxy-pyridin-3-
ylamino) -pyrido{2,3-blpyrazin-6-yl}—-urea

N
’ﬂ\N NN TN
H i

5 Compound 191 1-{3-(3,5-dimethyl-phenylamino) -
pyrido[2,3-b]lpyrazin-6-yl]-3-ethyl-urea

CH3
O = N\
10T
N N N N CH
H H

Compound 192 1-[3-{4-cyano-phenylamino)-pyrido-[{2, 3-
blpyrazin-6-yl]-3-ethyl-urea

N
D
N N NT N
4 H

Compound 193 l-ethyl-3~[3-{4-hydroxy-3-methoxy-

10

phenyl)—pyrido{2 3-blpyrazin-6-yll-urea

~but-2~enedicarboxylic acid-saltl

/LL/E\OC[

o Q
HO—Jz; >w—ow

15 Compound 194 l-ethyl-3-{3~(4-hydroxy-3-methoxy-
phenyl)-pyrido[2,3-blpyrazin-6-yl]-urea
hvdrochloride

0
/A\N/M\N N ™eH
H H
b OH
or”
Compound 195 l-ethyl-3-(3-phenyl-pyrido{2, 3~
20 blpyrazin-6-yl)-—thiourea



Compound 198 1-ethy1-3-[3-(4-hydroxy-3,5-dimethyl10pheny1)-pyrido[2,3-b]pyrazin-6-y1]-urea
Compound 1993-ethyl-1-phenethyl1-1-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 0 N N N 15Compound
2001-ally1-3-13-[4-(tetrahydro-pyran-2- onxy)-phenyé ;ﬁrldo[Z ,3-b]pyrazin-6- yll-thiourea H H - 242 -
Compound 202 3-ethyl-1-(3-phenyl-pyrido[2,3- blpyr 6-y1)-1-(2-piperidin-l-ylethyl)-urea
hydrochloride 5 Compound 203N-(4-[6-(3-ethyl- Lgeld ido[2,3-b1-

pyrazin-3-y1j-pheny1l)-2-phenyl-acetamide CN;LNJ&LN ampound 204

1-(4-hydroxy-buty1)-3-(3- phenyllOpyrldo[Z% blpyrazm 8 -y1)- urydrochloride Compound 205
aceticacid-4-[3-(3-phenyl-pyrido[2,3- blpyrazin-6-y1)-ureidol-butyl ester .11),l

Compound 196 1-(3-chloro-pyrido{2,3-blpyrazin-6-yl)-

3-cyclohexyl-urea
N
e
[::LN)LN N7 NJ\Q
H H

Compound 1987 i-ethyl-3-[3-({4{-hydroxy-3-methoxy-

[

phenylamino)-pyrido[2, 3-b]lpyrazin-6-yl]-

1O
N N N N ?
[T H CH3

urea

Compound 198 1-ethyl-3-[3~-(4-hydroxy-3,b-dimethyl~
10 phenyl) -pyridol[2, 3-blpyrazin-6-yl]-urea

e

Compound 199 3-ethyl-l-phenethyl-1-{3-phenyl-
pyrido(2,3-bipyrazin-6-yl)~urea

SASER®

15 Compound 200 l-allyl-3-{3~[4- (tetrahydro-pyran-Z-
yioxy)-phenyli-pyrido{2,3-blpyrazin-o-

yll-thiourea

L
H,C
N
H o H
0o

Compound 201 3- ethyi 1-[3~-{4-methoxy-phenyl) -
20 pyridol[2, 3-blpyrazin-6-ylj-l-propyl-urea



NN NN H H Compound 2061-(4-amino-buty1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-ureaO NN HH -
243 - Compound 2071-(5-hydroxy-penty1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 0 A I " HO WN
N"N"N H H Compound 2083-[6-(3-ethyl-ureido)-pyrido[2,3-b]-
5pyrazin-3-y1]-N-methyl-benzamide 0 7ctNO H,CNJLN K*N H H Compound

2091-ethy1-3-[3-(2-methoxy-5-methylphenyl)-pyyidofA: yrazin-6-yl11-urea 0 X | CY' H3 CH,
10Compound 2101-ethy1-3-(3-p-tolyl-pyriggmgﬁhk razin-b:yl)-urea o
k H

CH CH,

Compound 202 3-ethyl-1-(3-phenyl-pyrido(Z, 3-
blpyrazin-6-yl)-1-{2-piperidin~-1~yl-

ethyl)~urea hydrocnlorlde

Compound 203 N-{4-[6~(3-ethyl-ureido)-pyridol[Z, 3-bl-
pyrazin-3-yl]-phenyl}-2-phenyl-acetamide

= N
H

Compound 204 1-(4-hydroxy-butyl)-3-{(3-phenyl-
10 pyridol[2,3~-blpyrazin-6-yl)-urea
hydrochloeoride

HO\/\/\ il:lé)J\% N/ N/
/H

Cl

Compound 205 acetic acid-4-[3~-(3-phenyl-pyridofZ, 3-
blpyrazin-e-yl)-—ureido]-butyl ester

NPT 0

15 ©
Compound 206 1- (4-amino-butyl)-3-{3-phenyl-
pyridol2,3-blpyrazin-6-yl)-urea



H CH, Compound 211 1-ethyl-3-[3-(methyl-p-tolyl-amino)- pyrido[2,3-blpyrazin-6-y1J-urea O 113c.--1N
61-1, Compound 212 1-ethy1-3-[3-(2-p-tolyl-ethylamino)- pyrido[2,3-b]pyrazin-6-y11-urea O N CH,
Compound 2131-ethy1-3-[3-(4-methyl-benzylamino)- 20pyrido[2,3-b]pyrazin-6-y1]-urea O ONtNNN
- 244 - Compound 2141-ethyl1-3-[3-(3-fluoro-4- mefhﬁfb%e"ﬁylamino) pyrido[2,3-b]pyrazin-6-yll-urea

5Compound 2151-[3-(3,4-dimethyl- e la rido[2 3 yrazin-6-y1 thyl-urea CH,
Compound 2161- et%éingo[lén(f é}o{)gfgpy %p 0 d%m}g% |c[)r§/r| g][P E’yr G’] éél] -urea OH CH, | H3C
N N N N Nr™"" HH Compound 217 pyrido 12 3-b] pyrazm 6- yl ur@a

1-(4-morpholin-4-yl-buty1)-3-(3-phenylpyrido[2,3-b]pyrazirt-6:y k)-urea
|

By P
RO TN N N N
H

Compound 208 3-[6~ (3~ethyl-ureido)-pyridolz, 3-b]-
5 pyvrazin-3-yl]-N—-methyl-benzamide

Shsaaven

Compound 209 l-ethyl-3-[3~(2-methoxy-5-methyl-
phenvl)-pyrido[2,3~blpyrazin-6-yl]-urea

Sitiar)

10 Compound 210 1-ethyl-3-{3-p-tolyl-pyrido[2, 3-b]

pyrazin-6-yl)-urea

Compound 2111m@thyl~3—{3—(methyl—p—tolylmamino)—
pyridoi?,3~blpyrazin-6-yll-uresa

[ﬁt[ :L Ji:jCH

Compound 212 1-ethyl-3-[3-(2-p-tolyl-ethylaminoc)-
pyrido[2,3-b]lpyrazin-6~yl]~urea

o .\N\ CH
PR

N™ NN TN

H H

Compound 213 1-ethyl-3~[3-(4-methyl-benzylamino)-
20 pyrido(2,3-blpyrazin-6-yl]-urea

(o] S N\
D
M N N N
CH

3



Compound 218 N-P4-[3-(3-phenyl-pyrido[2,3-b]pyrafin156-yl)-ureidol-butyll-acetamide 0 AN NN HH 0
Compound 2191-[3-(3-amino-4-methyl-phenyl)- pyrido[2,3-blpyrazin-6-y1l-3-ethyl-urea 0 H ONt
Nr'N<>'N-- 3H H CH, 20Compound 220 1-[3-(3- acetyl 2 quoro -phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl u ea - 245 - Com

2211-ethy1-3-[3-(4- ethox ph ri O 3-blpyrazin- 6 re QN ANNN CH,
Compound 2221-[3- %ﬁ;_\%ﬁéﬁ py_r%/o[g}f% b]%r‘gzm 6-y1 %]t% ? reao---H3c NNHH

CH, Compound 223 1- ethyl -3-(3-(2- ‘ﬁ@éﬂﬁl}l TRéthYIsHen %ilﬁél’é[?@’éﬁfyréiiﬁl-ﬁiﬁﬂaurea NA 0
N N N HH 10Compound 2241-ethy1-3-[3-(3- flugroﬁ&ixy CH,
phenyl)-pyrido[2,3-b]pyrazin-6-y11-urea o ,@[

5 Compound 215 1~[3-(3, 4-dimethyl-phenylaminoc) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

o \N\ CH
DS
N N N N CH
i H

Compound 216 1-ethyl-3-[3-(4-iscpropyl-phenylamino) -
pyrido{2, 3~blpyrazin-6-yl]-urea

CH,
PseNen:
b= 2 .

N N N N
H H

Compound 217 1-(4-morpholin-4-yl-butyl)-3-{3-phenyl-

10

pyrido(2,3-blpyrazin-6-yl)-urea
o’\j
N\//\\/\N /C\/[ l i

Compound 218 N- {4~ [3~ (3-phenyl-pyrido[2,3-blpyrazin-
15 G-yl)-ureido]-butyl}-acetamide

sgtnnb L

Compound 219 1-{2 ~(3mam1n0~4~methyl—ph@nyl}w
pyrido{Z lpyrazin-6-yli-3~ethyl-urea

“1@

20 Compound 220 1-[3~(3-acetyl-2~fluocro-phenyl}-
pyride[2,3~blpyrazin-6-yll-3-ethyl-urea

Siadaves



N NN H Compound 2251-ethy1-3-[3-(2-fluoro-3-methoxyphenyl)-pyrido[2,3-1Apyrazin-6-y11-urea O

15 CH, Compound 2261-ethy1-3-[3-(3,4,5-trimethoxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-urea

H,CCH, o CNtNNN - 246 - Compound 228 1-ethyl-3-[3-(4-trifluoromethyl-pheny1)-

pyrido[2,3-b]pyrazin-6-y1l-urea o 1 H H 5Compound 229 I=ethyl-3-[3- (2 3,4-trimethoxy-phenyl)-
pyrid0[2,3-hlpyrazin-6-y11-urea O CH, 0 H3CNANNN 10, CH, Compou

2301-[3-(3-chloro-4 SRBRBRIPHBAY1I- Hyridol2 3 B]Byr‘eflzurﬁ“%%)lj’%yetﬁyf“&ﬁe%yl 0 CNtNNN 10CH,
Compound 231 1-ethyl-3-[3-(3-fluorOpd-hydioxyphienyly pyrido{2 B3ehipyrazin-6-yi]-urea ®a

o \N\
J ;LT::ECH
N~ "N "N 3
H
¢
CH

Compound 222 1-{3~-{6-ethoxy-pyridin-3-yl)-pyrido{Z, 3~
5 blpyrazin-6-yl]~3-ethyl-urea

Sisaac

Compound 223 l-ethyl-3-[3-{(Z~-fluoro-4-methyl-phenyl)-
pyrido{2,3-bipyrazin-6-yl]-urea

AL

16G Compound 224 1~ethyl-3-[3-{(3-fluoroc-4-methoxy-
phenyl)-pyrido{2,3-blpyrazin-6-yl]-urea

LiEaary

Compound 225E—Gthyln%m[3w(2~fluorom3wmethoxyw
phenyl) -pyridel2, 3-bipyrazin-6-yl]-urea

mwﬁ:r

Compound 226 1-ethyl-3-13- S-trimethoxy-phenyl) -
pyridoe{Z,3~blpyrazin-t-yl]~urea

Siaiars

Compound 227 1-{3~-(3,5~-difluoro-2-methoxy-phenyl) -
20 pyride{2, 3-blpyrazin~6-yl]~3~ethyl~urea



N N<>-, HH Compound 232 1-ethyl-3-[3-(6-fluoro-pyridin-3-y1)-
15pyrido[2,3-b]pyrazin-6-y1]-urea 0 N N NN H H F Compound 233
1-(3-(2,4-dimethyl-thiazol-5-34)-pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 H,CNNNN H H/ H,C - 247 -
Compound 2341-ethy1-3-[3-(2-methoxy-phenyl)-”py%iﬁ@[Z",S-b]pyrazin-6-y11-urea CH3

Compound 2351.-[3-(2-chIoro-pyridin-4-y1)-pyrid8[2,3 razipe6-y1]-3-ethyl-urea o H Compound
2361-[3-(5-acetyl-thiophen-2-y1)- pyrido[2,3-b]pytazin-
10Compound 237 1-[3-(5-chloro- thlophen-'?9y1 py'zhd(ﬁz,
238 1-ethyl-3-[3-(3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6- yII-F rea. O NANNNHH

Compound 228 l-ethyl-3~[3-{4-trifluoromethyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl}-urea

e

5 Compound 229 1-ethyl-3~[3-{2,3,4-trimethoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yll-urea

Shtaace

Compound 230 1-[3-{3-chloro-4-methoxy-phenyl) -
pyrido{2, 3~-blpyrazin-6-yl]-3-ethyl-urea

RiEaacy

10
Compound 231 l-ethyl-3-{3~-(3-L{luoro-4-hydroxy-
phenyl) -pyrido[2, 3-blpyrazin-6-yil]l-urea
Compound 232 l-ethyl-3-[3-{6-flucro-pyridin-3-yl)-
15 pyridce{2, 3-bipyrazin-6-yl]-urea

Saaias]

Compound 233 1-[{3-(2,4~dimethyl-thiazol-5-yl}~pyrido-
[2,3~blpyrazin-6-yl]-3-ethyl-urea

00



Compound 2391-[3-(3-bromo-5-methoxy-pheny1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea " 0
HsC'-'11A H Br Compound 240 1-[3-(Benzothiazol-6-ylamino)- 20pyrido[2,3-b]pyrazin-6-y11-3-ethyl u
a0A1lpi™ -248 - Compound 241 1-ethyl-3-[3-(4- methyl -3- trifluoroomethyl-phenylamino)-
pyrido[2,3-b]pyrazin-6-y1]-urea 5Compound 242 1- [% (?3 -Cyano-4-methyl-phenylamino)-

pyrido[2,3- prrazm 6 1J- 3 tp/gg@a C‘ﬁH NN.H HC%n“po g 243

1-ethy1-3-[3-(4- phenoxljD plﬁen amino)- pyr}fdlo[g 3- b]pyrazm X&eghg?%ﬁb NNNHH
pyridoiZ, 3-b] pyra21n 6-yil-urea

G

Compound 235 1-[3-(2-chloro-pyridin-4-yl)-pyridoiZ, 3~
5 blpyrazin~6-yl]—-3-ethyl-urea

Shasavs

Compound 236 1~ [3~(5-acetyl-thiophen~2-yl)-
pyridol{2,3-blpyrazin-6-yll~3-ethyl-urea

N
0 Sy
# CAN/U\N/(NIN/)\(S 40
 H H Wa

10 Compound 237 1-[3~(5~chlcro-thiophen-2-yl)-
pyride[2,3-blpyrazin-6~yll-3-ethyl-urea

JI\N N/ N//l(s —C}
H \d?

Compound 238 1-ethyl~3-[3-(3-methoxy-phenyl)-
pyridol2,3-bipyrazin-6-yl]-urea

A e

Compound 239 1-[3~ (3~-bromo-5-methoxy~phenyl) -
pyrido[2,3-blpyrazin-6-yll-3-ethyl-urea

ﬁ[ 1©

Compound 240 1-[3-(Benzothiazol-6-ylamino) -
20 pyrido(2, 3-blpyrazin-6-yl]l-3-ethyl-urea

relas
F



Compound 244 1-[3-(4-chloro-3-methyl-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea O A |
11?INN CI CH, Compound 245 1-[3-(2-chloro-4-methyl-phenylamino)-
15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound 246
1-ethy1-3-[3-(3-trifluoroomethyl-phenylamino)- pyrldoff% -b]pyrazin-6-yll-urea 20 Compound 247

1-[3-(2-chloro-4-triflyorometh x nyl ) VY o Jzoéﬂ zin-6-yll-3-ethyl-urea OOF A IN - 249
- Compound 2481? TE Zhioro- ‘Prggthgjﬁy anihy?phe li%mln Ii))s;GrldO[Z 3-b]pyrazin-6-y11-

3-ethyl-urea 5Compound 2491-ethly T3 Wﬁ%ﬁﬁ%@ﬁl M%ﬂ@ WFBVRido[2,3-blpyrazin-6-y11-urea
0 pyrido[2,3-blpyrazin~6-yl]l-urea
5 Compound 242 1-[3-(3~-cyano-4-methyl-phenylamino) -

pyridol[2,3-blpyrazin-6-yl]-3-ethyl-urea

N¥veN<y

Compound 243 l-ethyl-3~[3-(4-phenoxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yll-urea

ipewene

10
Compound 244 1-[{3-{4~chloro-3-methyl-phenylaminoc} -
pyridoi2,3-blpyrazin-6-yl}-3-ethyl-urea
N cl
NSNS
A N;LN CH,
H H
Compound 245 1-[3-(2-chloro-4-methyl-phenylamino) -
15 pyrido[2,3-blpyrazin-6~yl]-3-ethyl-urea
N CcH
)LN N MD\MI;:T
H Ho
Compound 246 l-ethyl-3-[3-(32-trifluorocomethyl-
phenylamino)-pyrido[2,3-blpyrazin-6-yl]-
urea
N
)LN Nig N;Lmji:l\KF
. H H g F
20

Compound 247 1-[3~(2~chloro-4-trifluoromethoxy-
phenylamino} -pyrido{2,3-blpyrazin-o-yl]-
3-ethyl-urea

N O__F
POONSR
J\ o P F
NN
H ¢



H3CNAN Ir H CH3 Compound 2503-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-y11-benzenesulfonamide 10 2 Compound
251N-{4-[3-(3-phenyl-pyrido[2,3-b]pyrazin6-y1)- ureldol -buty11-methanesulfonamide 9.E11,! N2NNN H
H Compound 252 1-[3- (benzo[l 3]diox01-5- ylamlno) ﬁ%pyrldo[Z 3-b]pyrazin-6-y1]-3-ethyl-urea 0 HH

Compound 253 3-[6; 3 et )=pyrido 2 yrazi I%mln l%enzqc%a id ZTh\IH -2c¢". N
NN 20Compound 254% oro- %g ét y%zurel o) pyn% [rg p azm yla%glnol ben oic acid -
250 -0 N phenylam;no -pyrid blpyrazin-¢-yl]-
3-ethyl-urea
CH,
N Cl
0O = =
i
H@’\N)LN ” N;LN
H H H 0
8,0

n

Compound 249 1-ethyi-3-{3-(4-methylsulfanyl-phenyli)-
pyridol[2,3-blpyrazin-6-yl]-urea

e,

Compound 250 3-[6~ (3~-ethyl-ureido)-pyridel[Z, 3~

bipyrazin-3-yl]-benzenesulfonamide

J\/j: q
j\EjS\ONHZ
10

Compound 251 N-{4-[3~{3-phenyl-pyridol2, 3~-blpyrazin-

6-yl)-ureido}l-butyl}-methanesulfonamide

|
Cy/N\/«\/\,JL /[Aj: j\[:j
o

Compound 252 1-[3-{benzo{l,3]dioxcl-5-ylamino}-
15 pyride(2,3-blpyrazin-6-yl]-3-ethyl-urea

T

Compound 253 3-{6-{(3-ethyl-ureido)-pyridol[Z, 3-

blpyrazin-3-ylamino] ~benzoic acid

I LA

20 Compound 254 2-chloro-4-{6~(3~ethyl-ureido) -
pyrido(2,3-blpyrarzin-3-ylamino]-benzoic

acid



HH Compound 2551-ethy1-3-[3-(3-methoxy-5- trifluoromethyl-phenylamino)-pyrido[2,3-
b]pyrazin-6-y1]-urea Compound 2561-ethyl-3-[3-(pyrimidin-2-ylamino)- pyrido[2,3-b]pyrazin-6-y1]-urea
Compound 257 6-[6-(3-ethyl-ureido)-pyrido[2,3- 10b]pyrazin-3-ylaminpl-naphthalene-2- carboxylic acid
Compound 2581-ethy1-3-[3-(4-hydroxy-quinolin-2= ytatiino)-pyrido[2,3-blpyrazin-6-y1]-urea OH
Compound 2591-ethy1-3-[3-(quinolin-6-ylamino)- pyrido[2,3-bjpyrazin-§-y1]-ureaO0 N H - 251 -
Compound 2601-ethy1-3-[3-(3,4,5-trimethoxy-phenylamjno)-pyrido[2,3kb]pyrazin-6-yll-urea
5Compound 2611-ethy1-3-[3-(1H-indo1-6- ami yr’b 0[2,3 razif8-yll-urea 0 H Compound
262 1-ethyl1-3-[3-(3-0x0-3,4-dihydro }Hbg yido[2,3- 10b]pyrazin-6-yll-urea
Compound 2631-ethy1-3-[3-(quinoxalin- ylamlno) pyr|d0[2 ; b]pyrazm -6-yll-urea0 H

15Compound 2641-ethy1-3-[3-(3-trifluoromethoxy-; phenylamino)-pyrido[2,3-b]pyrazin-6-y11- urea
Compound 255lmethylm3w[3—{3—methoxy—5—

trifluoromethyl-phenylamine)-pyrido{2, 3~
blpyrazin-6t-yi]l-urea

Fo F
F
POt
)L|//
N° N N N 0
H H |

Compound 256 l-ethyl-3-{3-(pyrimidin~2~ylamino) -
pyridol2, 3-blpyrazin-6~yl]~urea

/\NOIII/O

H

Compound 257 6-[6~-(3-ethyl-ureido)-pyridoi2, 3~
10 blpyrazin-3-ylamino]-naphthalene-Z-

carboxylic acid

0
1O ﬁ@i
= = S
NN NN W N
H H H

Compound 258 1-ethyl-3-[3-(4-hydroxy-quinoclin-2-
vlamino)-pyrideiZ, 3-bipyrazin-6-yl]-urea

11115@

Compound 259 i-ethyl-3-[3-({gquinclin-6~ylamino) -

15

pyrido(2,3-blpyrazin-6-yi]-urea

A 0



,N,,.z, 0--4'F HHF Compound 2651-ethy1-3-[3-(4-isopropoxy-phenylamino)-
20pyrido[2,3-b]pyrazin-6-y11-urea 0 NNNNN H - 252 - Compound 2661-[3-(dibenzofuran-2-ylamino)-
pyrido[2,3-b]pyrazin-6-y11-3-ethyl-urea 0 NNNNN HH Compound 267
1-(6-dimethylamino-hexyl)-3-[3-(4- hydroxy-3-methoxyzpheny1)-pyrido[2,3- b]pyrazin-6-yll-urea 0 N"N
Compound 2681-(4- dlmethylamlno butyl1)-3-[3-(4- hydroxy-3-methoxy- phen¥l) pyrido[2,3-
Oblpyrazin-6.yl rERERRAAP GO Ay bRy 5t oR ey 1}
pyrido[2,3-b]pyrazin-6-y1]-3-(5- mormelnﬁlﬁytnpemyhpwea@LNW N‘NNNHT 45v1i-
10.UseaccordingtoClaim1,whereinthg yagdulation of the ras-Raf-Mek-Erk signal transduction pathway
is effected by modulation of one or more 20 enzymes selected from the group consisting of: "tyrosine
kinase, serine/thxeonine kinase, receptor tyrosine kinase, cytoplassic tyrosine kinase, cytoplasmic

serine/threonine kinase". N o
/ﬂ\ [ = <= -~
N™ N7 TNT TN
H H

O

5 Compound 261 l-ethyl-3-[3=(1H~-indol~6-ylamino) -
pyride(2,3-blpyrazin-6-yl]-urea

A0

Compound 262 1~ethyl-3-{3-(3-oxo-3, 4-dihydro~-2H-
benzo(l,4)oxazin-7-ylamino) ~pyrido (2, 3-

10 blpyrazin-6-yl]-urea
H
" SN N\ NTO
JJ\ [ L s
N N N N O
H H

Compound 263 1-ethyl-3~[3~-{guinoxalin-6-ylamino} -
pyrido[2,3-blipyrazin~6~yl]-urea

J T )

15 Compound 2641—ethylw3w[3“(3wtrifluoromethoxyf
phenylamino) ~pyridol2, 3-bipyrazin-6-yl]-

urea
I ﬁNI/Q |
/“\ < = )v
N N N N 0] F
H H

Compound 265 l-ethyl-3-[3~(4-iscopropoxy-phenylaminoc) -
20 pyrido{2,3-blpyrazin-6-yl]-urea

J 2 T



- 253 - 11.Use according to Claim 10, wherein the enzyme is selected from the group consisting of:
"Erk, Erkl, Erk2". 512.Use according to any one of Claims 1, 3, wherein the modulation of the
P13K-Akt signal trahsduction pathway is effected by modulation of one or more enzymes selected
from the group consisting of: "PI3K, PI3Kalpha, PBK%%%a,‘PIBKgamma, P 3Kdelta, PI3K- 10C2alpha,
PI3K-C2beta, PI3K-Vbs34p". according to any.one of Claims 3, 4, wherein the modulation of
the SAPK signal tra%%ﬂﬁ&%ﬁdggtggvzy_ ?s%%f?gc]?gg %i?%r%&ﬁgtign gﬁgﬁnei S?r:)\gr::ore 15 enzymes selected
from the group consisting of: "tyrosinevkindse, sefine/thteonine kinase, reéeftor wirosihekinase,

cytoplasmic tyrosine kinase, cytoplasmic serine/t:\eor}h\e kinasg!, 2@14.Use according to Claim 13,
wherein the enzyme is selected from the group gonsjsting of: x.-dnk2, Jnk3, p38, p38alpha,
p38beta, p38gamma, p38delta”. 25157 Ug ifg 1 to 14, wherein two or
more enzymes are modulated. 16.Use acorffing to Claim 75, wherein‘at{east one enzyme is selected
from the group consisting of: "Erk, 30 Erkl, Erk2" and at least one enzyme is selected from the group
consisting of: "PI3KCPPHENBRA 4813k (E, Piskkdahina PISKdWitY PI3KK-C24IpHa, PI3K-C2beta, PI3K
- Vps34p". 5254 - 17. Use accordingtd:Claim 15mwhereiry ableasty dne enzyme (8 sétected from the
group consisting of: "Jnk, Jnkl, Jnk2,.)nk3, p38,,p38alpha, p38heta, p38gamma, p38delta” and at least
one enzyme is selected from the 5 group consisting of: "PI3K, PFI\IBKaIpha, PI3Kbeta, PI3Kgamma,
PI3Kdelta, PI3K-C2alpha, PI3K-C2beta, PI3KVps34g'. 187 Use agcording to Claim 15, wherein at
least one 10 enzyme is selected £ jro-QEEpk-Erkk ErR2" and at least one
enzyme is selected from the group consisting of: "ATM{ ATE, mTOR A-PK, 58MG1". 1519.Use
according to Claim 15, wherein at least one enzyme is selected from the gr8tip consisting of: "Jnk,

Jnkl, Jnk2, Jnk3, p38, p38alpha, p38beta, p38gamma, p38delta” and at least, one enzyme is selected
from the group (:onsél‘aéjtllgr'%c’(‘)“f}:2 HA?%I%EF Eﬁgmiﬁ%%mia%kr ﬁs%‘éﬁ %Ogezgguge(3 according to Claim

15, wherein at least one hydroxy-3-methoxy-phenyl)-pyrido(2, 3~
10 blpyrazin-6-yl]—urea
N
l O ‘ = ~
/N\/\/\NJJ\N N/ N/ O\
H H
OH

Compound 269 1-[3-{4-hydroxy—-3-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yli-3- (5~

morpholin~4d-yl-pentyl) -urea

3
0
(\N/\/\/\N N/ N/ ~
H H
0
15 ~ OR
10. Use according to Claim 1, wherein the

modulation of the ras-Raf-Mek-Frk signal transduction
pathway is effected by modulation of one or more
20 enzymes selecied from the group censisting of:
“tyrosine kinase, serine/threonine kinase, receptor
tyrosine kinase, cytoplasmic tyrosine kinase,

cytoplasmic serine/threonine kinase”.



enzyme is selected from the group consisting of: "PI3K,
PI13Kalpha,PI3Kbeta,PI3Kgamma,PI3Kdelta,PI3K- C2alpha, PI3K-C2beta, PI3K-Vps34p" and at least
one 25 enzyme is selected from the group consisting of "ATM, ATE, mTOR, DNA-PK, hSMG-1". 21.
Use according to any one of Claims 1 to 20, wherei the modulation is an inhibition. 30 22. Use
according to any one of Clajms | to 21, wherein the siological and/or pathqphysiological states are
selected from the'group consisting o Kr\%}éﬁgn%ﬁturﬁg%%gbe%%ntuﬁgﬁr%%Hﬂgf%r%atgfly% ©
diseases,inflamraticris: paihgHeuniatic diseasesoathritictiseases dH infechidrfs, nkdfdtegical or -
255 - neurodegenetative diseases, rheumatism, arthritis, AIDS, ARC (AIDS related complex), Kaposi's
sarcoma, tumours originating from the brain and/or nervous system and/or meninges, dementia,
Alzheimer's disease, 5 hyperproliferative diseases, psoriasis, endometriosis, scarring, benign
prostatahyperplasja (BPH), diseases of the immuyne system, autoimmune. diseases,.immunodeficiency
diseases, colon %L%mour, gatéteh% tu%cocucff:%jtg § ina%?uméﬂlﬁ/ pui)rﬁloenar?/ un?(j)%?,lga’ncréétic ltiLUmour,
ovarian 10 tumouheprestatic thfrfour, letiaemia, Melarfoma, Hépatic imBurifenal téhsb# head
tumour, throat tumaur; gliemas hregst-tumour,jueriereancer, endometfial eaneer, cefvicortterine
carcinoma, braii umour, adenoacanthona, sanger;of the pladder, gastrisymour.;15,colorectal
tumour, oesophageaTcancer, g)}’naecoﬁoglca tumour, ovarian tumour, cancer of the thyroid,
lymphoma, chroni¢iéfikaermial-acttedeukdethiia® Fésterigsic. HidbEtes, Hiabetic %Ef)hro%é / fibrotic
diseases, tystic fibeasis,amaligiant nephrasclerdsis;-thrembotic 20 microangiopathy syndrome, organ
transplant rejection, glomerulopathy, metabolic diseases, solid/fixed tumours, rheumatic arthritis,
diabetic retinopathy, asthma, allergies,allergicdiseases,chronicobstructive
pulmonarydiseaﬁ%s,inflamr@@\;tgrybé)(\:/vwelgg%gg}e, ?t%fibraq%/s, aherioscierosis heart diseases,
cardiovascular diseases, diseases on t%e myocardium, vascular diseases, angiogenetic diseases,
kidney diseasesyFHirifid 'Gralg's Hisease - fédal REndria, CArblhc Taiftta lischémpC Lardiad
hypertrophia, repal 30.4ailure] eardidc¢ myocoytio myalfunction 2highbloed pressare, vasogeoristriction,
stroke, anﬁghylagggﬁqggk, plgéeﬂ%%gigjutinggg% skelgtomuscular-atrophy.sabasity;ovenyeight,

glucosis homeostasis, congestive cardiac insufﬁcien%han%iga, heartﬁattack cardiac_ - 256 - 23.Use

according to any ond 8felaims 1857 whetdih the mietiCinar product comprises ‘at ledst one further

pharmacologicallyvactivierstbstakde) 5324, Use aECordintd shy oné of Claiffs 1 to 220 dh@rein the

medicinal productjs admiristered with-at leastoneifusther pharsracologically active substance before
and/or during and/or after treatment.

20 14. Use according to Claim 13, wherein the enzyme
is selected from the group consisting of: “Ink, Jnkl,
Jnk?2, Jnk3, P38, p3Balpha, p38heta, p38gamma,
p38deita”.

25 15. Use according to any one of Claims 1 to 14,

wherein two or more enzymes are modulated.

16. Use according to Claim 15, wherein at least one
enzyme is selected from the group consisting of: “Erk,

30 Erkl, Erk2” and at least one enzyme 1is selected from
the group consisting of: “PI3K, PI3Kalpha, PI3Kbeta,
Pi3Kgamma, PI3Kdelta, PI3K-CZalpha, PI3K-CZbeta, PI3K-
Vps3dp”.



1025.Use according to any one of Claims 1 to 22, wherein the medicinal product is administered
before and/or during and/or after treatment with radiation therapy and/or surgery. 15 26.Use according
to any one of Claims 23 to 24, wherein the further pharmacologically active substance is selected from
the group consisting of: "DNA topoisomerase | an"a/gr5lfin_hibitors, DNA

intercalators,alkylatingagents microtubuli 20 destabilisers, hermane andior growthfactay receptor

agonists and/or antagonists, antibodies against growth factors and their receptors, kinase inhibitors,
antimetabolites'¢2597Use act6rdig i6'ary 6fe 6P EIaThS 28, 58708 Whetdinthe furﬂ{é%
pharmacologically. attive substancérig 3electéd from e group, comsisting-of: "asparaginese,
bleomycin,carbgplatin. ¢armustin.chiprambugcil, cisplatin,colaspase, cyelophespharide, cytasabine, 30
dacarbazine,dactinomycin,daunoruhicin, doxjg_rubiqirg)(féigamy%;r})ﬁpi qui%!n,etop%i[g}gést-a
fluorouracilhexah&tHYImeraiine hydi8xuréa, ifosfamide: frinotecan,leucovorin, lomusting
mechlorethaming} B4aareaptopBlit€ dnesaa, nidthbtrexateP8s mitBmyei-EPmitdxantrote;
prednisolone, prednisgpe, procarbazine,raloxifene,streptozocin,tamoxifen, - 257 -
thioguanine,topotecan,vinblastine,vincristine, vindesine,aminoglutethimide,L-asparaginase,
azathioprine,5-azacytidinecladribine,busulfan, diethylstilbestrol,2',2'-difluorodeoxycytidine, 5
docetaxel,erythrohydroxynonyladenine, ethinylestrad ol,5-fluorodeoxyuridin,5-fluoro-.
deoxyuridinmonéBhosphaté]ﬁlﬁdélr%%‘?rfe%%pﬁgte?ﬁam s W%e%ﬁffgmfg’e,hiyedargiyp??{gesterone

F

uoxymesterone,flutan ‘
caproate, idarubicin yinterferors siedrogyprogesterdi 10rcup consisting of: “Erk,

acetate,megestrglacefate,melphalam:mitotangsast one enzyme is selected from
the group consisting of: “ATM, ATR, mTOR, DNA-PK, nSMG-
i7.

i5 19. Use according to Claim 15, wherein at least one
enzyme is selected from the group consisting of: “Jnk,
Jnkl, Jnk2, Jnk3, p38, p3B8alpha, p38beta, p38gamma,
p38delta” and at least one enzyme is selected from the
group consisting of: “ATM, ATR, mTOR, DNA-PK, hSMG~-1".

20

20. Use according to Claim 15, wherein at least one
enzyme is selected from the group consisting of: “PIZK,
PI3Kalpha, PI3Kbeta, PI3Kgamma, FPI13Kdelta, PI3K~
CZalpha, PI3K-C2beta, PI3K-Vps3dp” and at least one

25 enzyme is selected from the group consisting of: “ATH,
ATR, mTOR, DNA-PK, hSMG-17.

21, Use according to any one of Claims 1 to 20,

wherein the modulation is an inhibition.

30
22. Use according to any one of Claims 1 to 21,
wherein the ©physiological and/or pathophysioclegical
states are selected from the group consisting of:
“malignant tumours, kenign tumours, inflammatory
35 diseases, inflammations, pain, rheumatic disesases,

arthritic diseases, HIV infections, neurological or



paclitaxel,oxaliplatin,pentostatin,N-phosphono- acetyl-L-aspartate(PALA),plicamycin,semustine,
teniposide,testosteronepropionate,thiotepa, trimethylmelamine,uridine,vinorelbin,epothilone, 15
gemcitabine, Taxotere, BCNU,CCNU, DTIC, 5-fluoro- uarcil,Herceptin,Avastin,Erbitux,Sorafenib,

Gleevec, Iressa, Tarceva, rapamycm actlnomycm DA >
hen

3734

20consisting of:zg:om
H3C'NNNHH

und 38 1-

e 38 drox
n?pounda é 1 a

8. Pyrldopyra2|neselectedfromthegroup
ygkpéﬁlzrglggiémb]pg Iltijsl Sﬁ%@yl urea o

henoxy-pheny1)-

25pyrido[2,3-b]pYFazin 64T urJé%WNENPO Fpﬂﬁicﬂﬁbourﬁamﬁ%tﬁanéé‘&l%ﬁ@f tumours
ureido)-pyrido[23-hlpyrazin3=y 1= phenykester : 258+ M  Gompound4ktem and/or

4-dimethylaminqﬁgg_@%@gggid-4-[6-(3-dgu)g%§@gp)-

5 hyperproliferative diseas

scarring,
the immune system,

diseases, colon fumour,

tumour, pulmonary

10 tumour, prostatic tumour,

tumour, renal tumour,

glioma, breast tumour,

cancer,

acanthoma, cancer of t

colorectal tumour, o©esop

tumour, ovarian tumour,

chronic leukaemia,

diabetes, diabetic
cystic fibrosis,

20  micreoangiopalthy syndrome,

glomerulopathy, metabolic

rheumatic arthritis,

allergies, allergic di.

pulmecnary diseases, i

Z5 fibrosis,
cardiovascular diseases,
vascular diseases,
diseasesg, rhinitis,
cardiac failure,
30 failure, cardiac
pressure,
platelet agglutination,
chesity, overwelght,
cardiac dinsufficiency,
infarction,

hypertension”

benign prostatahyperplasia

autoimnune diseases,

fumour,

cervico-uterine carcinoma,

cancer of the thyroid,
acute
nephropathy,

malignant nephrosclerosis,

diabetic

atheriosclerosis,

angiogenetic
Grave’s
ischemia,
myocytic

vasoconsbriction,

glucosis
angina,

hyperglycaemia,

pyrido[23;plpyrazin-3- yii-phenyl ester)

es, psoriasis, endometriosis,

(BPH), diseases of
immunodeficiency
intestinal

gastric ftumour,

pancreatic tumour, ovarian
leukaemia,

head

melanoma,

throat

hepatic
tumour, fLumour,

uterine cancer, endometrial

brain tumour, adeno-
he bladder,

hageal

gastric tumour,

cancer, gynaecclogical
lymphoma,
leukaemia, restenosis,
fibrotic diseases,
thrombotic
organ

transplant rejection,

diseases, solid/fixed tumours,
retinopathy, asthma,

seases, chronic obstructive

bowel disease,
heart
of

diseases,

nflammatory
diseases,
diseases the myocardium,
kidney
disease, focal ischemia,
renal

hlood

cardiac hypertrophia,

malfunction, high
stroke, anaphylactic shock,
skeletomuscular atrophy,
homeostasis, congestive

heart attack, cardiac

hypoglycaenmia,



5 Compound 42 aceticacid-4-[6-(3-allyl-ureido)- pyrido[2,3-b]pyrazin-3-y1]-phenyl ester O H H )O0t, O
CH, Compound 43 1-ethy1-3-[3-(4-hydroxy-phenyl)- 10pyrido[2,3-h]pyrazin-6-y1Furea O A |
H3C N H H Compound 44 1-(3-(4-amino-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-methyl-thiourea H
15Compound 45 1-ethy1-3-(3-phenyl-pyrido[2,3- b]pyfazin-6-y1)-urea o H,C - 259 - 0 CNXNNN | 0

CH. Compound 47 1-a11y1-313:(4 luore-phenyL): pyido(2, 3blpyrazinylyea .,
wherein the medicinal product comprises at least one

further pharmacclogically active substance.

5 24, Use according to any one of Claims 1 to 22,
wherein the medicinal product 1is administered with at
least one further pharmacologically active substance

before and/or during and/or after treatment.

10 25. Use according to any one of Claims 1 to 22,
wherein the medicinal product is administered before
and/or during and/or after treatment with radiation

therapy and/or surgery.

15 26. Use according to any one of Claims 23 toc 24,

wherein the further pharmacclogically active substance

is selected from the group consisting of: Y DNA
topoisomerase I and/or II inhibitors, DNA
intercaiators, alkylating agents, microtubuli

20 destabilisers, hormone and/or growth factor receptor
agonists and/or antagonists, antibodies against growth
factors and their receptors, kinase inhibitors,

antimetabolites”.

25 27. Use according to any one of Claims 23, 24, 26,
wherein the further pharmacologically active substance

ig selected from the group consisting of: “asparaginase,
¢ C P

bleomycin, carboplatin, carmustin, chlorambucii,
cisplatin, cclaspase, ayclophosphamide, cytarabine,
30 dacarbazine, dactinomycin, daunorubicin,
doxorubicin{adriamycing, epirubicin, etoposide, 5-
fluorouracil, hexamethyimelamine, hydroxurea,
ifosfamide, irinotecan, leucovorin, lomustine,

mechlorethamine, 6-mercaptopurine, mesna, methotrexate,
3% mitoemycin €, mitoxantrone, prednisolone, prednisone,

procarbazine, raloxifene, streptozocin, tamoxifen,



1-12N)LN--tN-- H 5Compound 48 1,1-diethy1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea O
Compound 49 1-(2-chloro-ethyl)-3-[3-(4-fluorophenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea O N te--N
Compound 50 1-ethyl-3-[3-(4-methoxy-pheny1)- pyrido[2,3-b]pyrazin-6-yll-urea 0| H,C"H1
Compound 51 1-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1¥-3-propyl-urea Compound 52
[3-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- ureido]-acetic acid-ethyl ester - 260 - Com ound 53
1-(3-chloro- pyndﬂfé% BIpYrazin-6-y1) BetRiitea 0 T ERNRNEIH H V' EGhpound 54
1-ethy1-3-[3-(4-fiiorosphienyd)- Spyrido[2i3-bipyrazinte-yitiarea 0 CNNNNSp#aginase,

azathioprine, S5~azacytidine cladribine, busulfan,
diethylstilbestrol, 2, 2'~difluorodeoxycytidine,
5 docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, S5-filuorcedeoxyuridin, 5-fluoro-
deoxyuridin monophosphate, fludarabine phosphate,
fluoxymesterone, flutamide, hydroxyprogesterone

caproate, idarubicin, interferon, medroxyprogesteronr

10 acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, pentostatin, N-phosphono-
acetyl-L-aspartate (PALAY, plicamycin, semustine,
taniposide, testostercne proplonate, thiotepa,
trimethylmelamine, uridine, vinorelbin, epothilene,

15 gemcitabine, Taxotere, BCNU, CCNU, DTIC, h-fluorc-
varcil, Herceptin, Avastin, Erbitux, Sorafenib,

Gleevec, Jressa, Tarceva, rapamycin, actinomycin D”.

28. Pyridepyrazine selected from the group

20 consisting of:

Compound 38 l—{Bm(4~hydroxywphenyl)—pyrido{E,3—
bipyrazin+6-yl]-3-methyl-urea

Saasach

Compound 39 l-allyl-3-[3-({4-phenoxy-phenyl)-
25 pyridol[2, 3-blpyrazin-6-yl]-urea

e

Compound 40 methane sulfonic acid-4-{6-(3-allyl-
ureido)-pyridol2,3-blpyrazin-3-yl]-
phenyl ester



Compound 55 1-[3-(3-chloro-4-fluoro-phenyl)- pyrido[2,3-b]pyraz1n-6-yl]-3-ethyl-urea 10Compound
56 4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-y11-benzoic acid OH Compound 57
N-14-[6-(3-ethyl-ureido)-pyrido[2,3- Npyrazin-3-yli- phe ll-acetamide 0 HSCNANNN | NCH, 15
Compound 58 1-[3-(2,4-dffluoro-pheny1)-pyrido[2,3- %ﬁ’ razm -6-y1]-3-ethyl-urea 0 | 1-13C----'11 - 261

- Compound 60 1 -ethyl -3 -[3 -(4 -methyl plperazm - pyrido[2,3 -b]pyrazin -6 -yl] -urea 0 H HN,
CH, 5Compound 61 1-ethy1-3-[3-(2- wgroxy ph nyl)-p r|d [2 3-b]pyrazin-6-yl]-urea OOH A |
Compound 62 1-ethyl-3-[3-(2-methoxy:&thylaNi pyrl razin-6-y1]-urea O

Compound 41 4-dimethylamino-benzoic acid-4-16-(3~
allyl-ureido; ~pyrido(Z,3-blpyrazin-3-
yi]-phenyl ester

HQC;\V/\N)]\N N/\N/ o
H H
O
E:I\ LCH
N
CH

5
Compound 42 acetic acid-4-[6-{3~allyl-ureido)-
pyrido[2,3-blpyrazin-3~yl]-phenyl ester
HC\/\N Hl@\
Compound 43 l-ethyl-3-[3-{4-hydroxy-phenyl)-
10 pyrido{?2,3-blpyrazin-6-yl]-urea
II .
=
Compound 44 1m{3w(4mamino—phenyl)—pyrido[? 3
bipyrazin-6- yl -3-methyl-thiourea
15 Compound 45 l-ethyi-3-(3-phenyl-pyridol2, 3-

blpyrazin-6~-yl) ~urea

G

Compound 46 1-acetyl-l-ethyl-3-(3-phenyl-pyrido{Z, 3-
blpyrazin-6~-vyl) ~urea



10H,CNNNNNCH, H H Compound 63
1-[3-(4-chloro-3-trifluoromethylphenyl)-pyrido[2,3-b]pyrazin-6-y1]- ethyl-urea 15Compound 64
1-ethy1-3-(3-phenoxy-pyrido[2,3- b]pyrazin-6-y1)-urea 0 A | re-Thr 0 Compound 65
1-[3-(cyclopropylmethyl-amino)- pyrido[2,3- b]pyrazn2r %9yI] 3-ethyl-urea 0 20H,CNANN NH H - 262 -
Compound 66 1-ethy1-3-13-Ppyridin-4-ylmethyl)- aminol:pyrdo(2,3-blpyrazin-6-yll-urea 0 I N N
Compound 67 1-ethy1-3-[3-(4-fluoro-benzyloxy)- ppyrido[2, 3- pyrazin-6-yl]-urea 0 i Compound 68
1-ethy1-3-(3-pyridin-4-yl-pyrido[2,3- b]pyﬁa@ﬁ?@l DNGred 0 N10G
1-ethy1-3-[3-(pyridin-3-yloxy)- pyridc[2,3-b]py EEE -y1]-urea 0 N~M

Compound 47 1-allyl-3-{3-(4-fluoro-phenyl)-
pyridolZ,3-bloyrazin-6-yl]-urea

e

5 Compound 48 1,1l-diethyl-3-(3-phenyl-pyrido{?Z,3-

blpyrazin-6-yl)-urea

e

Compound 49 1-(Z-chloro-ethyl)}-3-[3-(d~-fluoro-
phenyl)-pyridoi2, 3-blpyrazin-6-yl]-urea

g,

16
Compound 50 I1-ethyl-3-[3-{4-methoxy-phenyli)-
pyridolZ, 3-blpyrazin-6-yl]-urea
Compound 51 1-(3-phenyl-pyrido{2,3-blpyrazin-6-yi)-
15 J-propyl-urea

HSC\/\N/lLN N/ N/
H H

Compound 52 [3~(3-phenyl-pyridol2,3-blpyrazin-6-yl)-

ureideo]-acetic acid-ethyl ester

T 1



Compound 70 1-ethyl-3-[3-(tetrahydro-furan-2- ylmethoxy)-pyrido[2,3-b]pyrazin-6-y11- 15urea O
Compound 71 1-ethy1-3-[3-(4-morpholin-4-yl-phenyl)- pyrido[2,3-b]pyrazin-6-y11-urea O N H H
20Compound 72 1-ethyl-3-(3-hydroxy-pyrido[2,3- blpyrazin-6-y1)-urea - 263 - 0 H,C N H H Compound
73 1-ethyl-3-[3-(3- methoxy phenylsulfanyl)- pyrido[ @%]pyrazm 6-ylj-urea CH 5Compound 74

1-ethyl-3-(3-quinoli 3 r| o] Ipyrazin 6 ) urea C tNNN | " H.H Compaund 75
1-(3- benzopolthlophr}:en p%rlg3 0[2, g kgigpyr1512|n- -y eﬂwy ufé\laB Iﬁ%ﬁ\f/% oﬁ&ound 76
l-ethy1-3-[3-(pyridin-2- ylsulfanyl) pyﬁd@[?@%]p%@z?in 6-y1]-urea 0 1-1"ONN H H

O \N\

PPt
N° N N Cl
H

Compound 54 l-ethyl-3-1{3-{4-Lluoro-phenyl)-
5 pyridol[2,3-bipyrazin—-6~yl]-urea

A,

Compound 55 1-[3-(3-chloro-4-£flucro-phenyl) -~
pyrido([2,3-blpyrazin-6-yl]-3~ethyl-urea

g

10 Compound 56 4—[6—{3—ethylwureido)—pyrido{2,3~

lpyrazin-3-yl]-benzoic acid

Compound 57 N"{é—{6—(3—@thyi-ureido)mpyrido[2 3-
lpyrazin-3-yl]-phenyl}-acetamide

e g

Compound 58 1-{3-(2,4-difluoro-phenyl)-pyrido{2,3-

15
lpyrazin-6-yll—-3- ethyl urea

Compound 59 l-ethyl-3-(3-morpholin-4-yl-pyrido[Z,3-
20 blpyrazin-6-yl)—urea



Compound 77 1-[3-(4-dimethylamino-pheny1)- 15pyrido[2,3-b]pyrazin-6-y11-3-ethyl-urea 0 A I N CH,
Compound 78 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-y1]-phenyll-methane sulfonamide - 264
-0 HaCNNNN H H Compound 79 1-ethy1-3-[3-(1h grazm -4-y1)- pyrido[2,3-b]pyrazin-6-y1Furea 0\C
1 HaC A r 5Compound 80 1-(3-benzylsulfanyl- pyrldcf’"[P b]pyrazm -6-y1)-3-ethyl-urea 0 A CI 1\14-"

Compound 81 1-ethyl-3-[3-(4-methyl-[1,4]diazepan-1- ido[2,3-b]pyrazin-6-y1]-urea 0
1-13CNAN N NN-CH, HH 10 Compound 82 1- [3/% |n9 ph yI) yrido[2,3-

b]pyrazin-6-y1]-3-ethyl-urea O

Compound 60 l-ethyl-3-[3~(4-methyl-piperazin-1-yl)-
pyrido[2, 3-blpyrazin-6-ylj-urea

Poe!
HBC/\N)LN N NN
H o H

K/N“CH3

5 Compound 61 l-ethyl-3-[3~{2-hydroxy-phenyl)-
pyrido[2, 3-blpyrazin-6-yl]-urea

AL

Compound 62 1-ethyl-3-[3-(2-methoxy-ethylamino)-
pyridol2,3~blpyrazin-6-yl]-urea

X
H H

10
Compound 63 1-[3~{4-chloro-3~trifluoromethyl-
phenyl)-pyridol2,3-blpyrazin-6-yl]-3-
ethyl-urea
N
)J\N N/ N/]\@\)(F
H
Cl
15 Compound 64 l-ethyl-3-(3-phenoxy-pyridol[?2, 3-

blpyrazin-6-yl) —uresa
P
N NT NT O
H

Compound 65 1-[3-(cyclopropylmethyl-~amino) -
pyride{2,3-bipyrazin-6-yl]-3-ethyl-urea

O SNLN
AQQN%“V

20



Hrtil)LN Compound 83 1-(3-amino-pyrido[2,3-blpyrazin-6-y1)-3- 15ethyl-urea HaC N N NN NH, H
H Compound 84 1 -ethyl -3 -pyrido[2,3 -b]pyrazin -6 -yl -urea 0 )1,, I " HaC""ININir'N"-- - 265 -
Compound 85 1-ethy1-3-(3-imidazol- -y1-pyrido[2,3- té%/razm -6-y1)-urea A 1 HFNIl Compound
86 1-ethyl-3-[3-(4-fluoro-2-hydroxy- 5pheny1)- pyrld b]pyrazin-6-y11-urea OOH A ,t N N

Compound 87 1-(3-gyclopentyloxy-pyri - blpyra |n- Y. thlyl I%%Qk) ‘H.CNNNNOHH
10Compound 88 1 (gé%ﬁ gT% 8% c?ro%ofé) p%n%}ﬁ{lg %ndo ,3-D] razm 69 T] -urea 01
amino]-pyri O pyra21n —urea

ﬁln

Compound 67 Il-ethyl-3-[3-{4-fluoro-benzyloxy)-
5 pyrido([2,3-blpyrazin-6-yl]-urea

O ~ N\
/U\ l i~ /j\
W O/\©\
H
F

Compound 68 1l-ethyl-3~{3-pyridin-4-yl-pyridc[Z, 3~

blpyrazin-6-yl) —urea

II

=
=N

10 Compound 69 l-ethyl-3-{3-(pyridin-3-yloxy)-
pyridol[2,3~bipyrazin-6-yli-urea

s O O
J\g NN o N

Compound 70 1-ethyl-3-{3~{tetrahydro-furan-2-
yvimethoxy)-pyridol2,3~-blpyrazin-o-ylj-

0 SN
)LQJ{NIN;LO/\(O

Compound 71 1-ethyl-3-[3~-{4-morpholin-4-yl-phenyl)-

15 urea

pyridol2,3-blpyrazin-6-yl]-urea

O

20 Compound 72 1-ethy!-3-{3-hydroxy-pyridc[Z, 3~
blpyrazin-6-yl) —urea



1-1,CNNNNN H H OH Compound 89 (3-pheny pyrido[2,3-blpyrazin-6-y1)- urea 15 Compound 90
1-ethyl-3-(3-pyrimidin-5-yl-pyrido[2,3- b]pyrazin-6-y1)-urea 0 1 113C N NI'NANN H H ...
Compound 91 1-ethy1-3-(3-pyridin-3-yl-pyrido[2,3- 20b pyrazin-6-yl)-urea -266-0N ,NHH
Compound 92 1-a11y1-3-(3-phenyl-pyrido[2,3- b]pyr&? 6y1) urea Compound 93 1 -ethyl -3

-(3-piperazin -1 -y1 -pyrido[2,3 - bjpyrazin -6 -y1) ure NNNNTh H HNH Compound 94
1-[3-(3-chlor0-pyridin-4-ylmethy1)- pyr|d0[2 3- /lpyr zm i6 yI hyl urea 10

Compound 73 l-ethyl-3-{3-(3-methoxy-phenylsulfanyl)-
pyrido(2,3-blpyrazin-6-yl]-urea

IIIQ

5 Compound 74 1methyl—3—(3—quinolin*3wyl—pyrido52,3"

pyrazin-6-yl)-—urea

Sassave

Compound 75 1-(3-benzo{blthiophen-3-yl-pyridolZ, 3~
blpyrazin-6-yl)-3-ethyl~urea

A D

Compound 76 1-ethyl-3-{3-(pyridin-2-ylsulfanyl)~

10

pvrido[2,23-bipyrazin-6-yl]-urea
{0
J\ﬁ NT N7 s N

Compound 77 lw{3m(4—dimerhylamino~phenyl)—
15 pyride(2,3-bipyrazin-6-yll-3-ethyl-urea

Ratan e

Compound 78 N-{4-[6~{(3-ethyl-ureido)-pyridolZ, 3~
blpyrazin-3-yl]-phenyl}-methane

sulfonamide



Compound 95 1-ethy1-3-[3-(6-methoxy-pyridin-3-y1)- pyrido[2,3-b]pyrazin-6-y11-urea O NNN CH
Compound 96 1-[3-(3,5-dimethyl-isoxazol-4-y1)- 15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-u ea - 267 -
Compound 98 1-ethyl-3-(3-furan-2-yl-pyrido[2,3- b]pyrazinc6-y1)-urea 0 H,C NNN N H H 5Compound
99 1-ethyl-3-[3-(2-methoxy-pyridin-3-y1)- pyrido[ZB-lg]f)ﬁl/ra“zin-G-ylI-urea ON3.z.,0, CHBH,CNHH
Compound 1001-[3-(2,4-dimethoxy-pheny1)- pygido/%,@\a% razin-6-y1]-3-ethyl-urea Compound

1011-ethyl-3-[3-(1H-pyrrol-2-y]-)- pyrido[2,3- b]ﬁé/ra in-§-yljiurea 0
H,C7 N
b

Compound 79 l-ethyl-~3-[3-{lh—pyrazol-4-vl)-
pyrido[2,3-blpyrazin-6-yl]-urea

A

Compound 80 1-{(3-benzylsulfanyl-pyridolZ, 3-

[

blpyrazin-6-yl)-3-ethyl-urea
PG}
Laaase

Compound 81 l-ethyl-3-[3-{4-methyl-[1,4]diazepan-1-
v1)-pyridoiz,3-blpyrazin-6-yl]l-urea

WGP
/U\N N NT N
H \

N-CH,
10
Compound 82 1—{3-(4wamin0mphenyl)wpyridoEZ,3—
pyrazin-6-ylj-3-ethyl-urea
IILQ
Compound 83 1-(3-amino-pyridol[2,3-blpyrazin-6-yl}-3-
15 ethyl-urea

/U\N N7 N7 NH,
H
Compound 84 l-ethyl-3-pyrido{2,3-blpyrazin-6-yl-urea

N\
e
H



H,C NJILNNH A Compound 102
1-ethy1-3-[3-(6-morpholin-4-yl-pyridin153-y1)-pyrido[2,3-Npyrazin-6-y1Furea 0 H3C N N N NN H
HNTh O -268 - Compound 104 1-[3-(2-ami.no-phe %JJ) pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea
ONH3 CN)LNNN SCompound 105 1-ethyl-3-[3-(4-hydroxymethyl-pheny1)-

pyridol2.3 blpyraz! C ng.1061; phenyl)spyHdef2,3-
P

,ffiiL

N

&/N

Compound 86 1-ethyl-3-[3-{4d-fiuorc-Z-hydroxy-

&

phenyl) -pyrido(Z, 3~blpyrazin-6-yl]-urea

N
IO P
-~ =
H,G7 N7 N7 N N
H H
F

Compound 87 1-(3-cycleopentyloxy-pyridol2, 3-
blpyrazin-6-yl)-3-ethyl-urea

o SN
JLHJQ[NJ\OD

16 Compound 88 l-ethyi-3-{3~(4~hydroxy-piperidin-l-yl;}-
pyridol2,3-bipyrazin~6é~vyl]-urea

. I
PP
NNN!\O\
H
OH

Compound 89 (3-phenyl-pyridolZ,3-bipyrazin-6-yl)-

N

o S
|

Jj\{\4/(1\1\//[1\1/

Compound 90 l-ethyl-3-(3-pyrimidin-b-yl-pyridolZ, 3~

urea

15
blpyrazin-6-yl} —urea
fm\(w

Compound 91 l-ethyl-3-(3-pyridin-3-yl-pyridoi2,3-
20 blpyrazin-6-yl}—urea



Compound 107 1-[3-(4-acetyl-phenyl)-pyrido[2,3- b]pyrazin-6-y1]-3-ethyl-urea 0 CNANNN CH, 0

Compound 108 1-[3-(2,3-dihydro-benzofuran-5-y1)- 15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-u ea 0 - 269

-0 CNANNN HH Compound 110 1-(2,3-dihydroxy-propy1)-3-(3-phenylpyrido[2,3-blpyrailn-6-y1)-urea

O Al FiCry-1N H H OH 5Compound 1111-ethy1-3-[ % -formy1-4-methoxy-

pheny1)-pyrido[2,3-blpyrazin-6-y1]-urea o HN CH, Co

1-ethyl-3-(3-(4-methansulionyl-phenyl)- pyrida[2,3tb] -urea
A,CT N7 TNTUN

Compound 92 1i-allyl-3-(3-phenyl-pyridolZ,3-

blpyrazin-o~yi)-—urea

e T

5 Compound 93 l-ethyl-3~(3-piperazin-i-yl-pyridoilZ, 3-
blpyrazin-6-yl)—urea

Hl

Compound 94 1-[3-(3-chloro-pyridin-4-ylmethyl}-
pyrido[2,3-blpyrazin-6-yl]~3-ethyli-urea

II

=N
10
Compound 95 1-ethyl-3-[3-(6-methoxy-pyridin-3-yl}-
pyridol2, 3-blpyrazin-6-yl]-urea
II}Q
Compound 96 1-[3-(3,5~-dimethyl-isoxazol-4-yl)~-
15 pyrido[2,3-blpyrazin-6-ylj-3-ethyl-urea

Compound 97 l-ethyl-3-[3-{4d-trifluoromethory-
phenyl}-pyrido{Z,3-blpyrazin-6-yl]-urea



Compound 113N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yll-phenyll-succinamic acid 0
F3C---11Aril\F-- OH Compound 114 1-ethy1-3-(3-pyridin-4-yl-pyrido[2,3-
15b]pyrazin-6-y1)-ureamethanesulfonic acid salt (freg;base) - 270 - H,C N 0 HO -7,77S-"CH3 0
Compound 1151-[3-(2,6-dimethoxy-pyridin-3-y1)- pyrldo[2 3 b]pyrazin-6-y1]-3-ethyl-urea 0 HSCNA

NNO-CH, HH 5Compound 1161-[3-(2,6-d|metboxy -4-y1)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 N.H HIN 0 mpqund
1171-[3-(2,4-dioxo-1,2,3,4- tetrahydrop%(f‘mdﬁh 5 @}1) B'yrlc%[z yrazm -6- 10y1]-3-ethyl-urea
OF
F/KF

Compound 98 1-ethyl-3-(3-furan-2-yl-pyridol[2, 3-
bipyrazin-&-yl) —urea

(@3]

Compound 89 1l-ethyl-3-[3-{2-methoxy-pyridin-3-yli)-
pyrido(2, 3-blpyrazin-6-yl]-urea

Compound 100 1-{3-(2,4~dimethoxy-phenyl)-pyridol2, 3~
bipyrazin-6~yl]l—-3-ethyl-urea

o AN o M
J G
l}l N N
" 0
CH

10
Compound 101 l-ethyl-3-[3~(lH-pyrrol-2-yl)~
pyridel2,3-blpyrazin-6-yl]-urea
Compound 102 1-ethyl-3-[3- (6-morpholin-4-yl-pyridin-
15 3-yl)y-pyridol2,3-blpyrazin-6-yl]-urea

Q//N
o Ao A
N® TN N
H

T

Compound 103 1-benzyl-3-ethyl-1-(3-phenyl-pyridolz, 3~

blpyrazin-6-vyl}~urea



00 CN1INN NNH H H 0 Compound 1181-ethy1-3-[3-(1H-indol-5-y1)-pyrido[2,3- b]pyrazin-6-y1]-urea -

271 - HCr'hljktil N N Cl a Compound 1201-ethy1-3-(3-[4-(2-methoxy-ethoxy)-

phenyl]-pyridd[2,3-b]pyrazin-6-yll-urea 5Compound 121 acrylicacid-4-[6-(3-ethyl-ureido)-

pyrido[2,3-b]-pyrazin-3-y1]-phenyl ester 0, H,C N NO 0..11--CH, HH Compound 122

1-[3-(4-cyano-phenyl)-pyrido[2,3- b]pyrazm -6-y1]3-ethy

I-(3-benzo[1,2,5]oxadiazol-4-ylpyrido[2, 3-I%1pyra,iin- )
H, N~ N

Compound 104 1-{3-{2-amino-phenyl)-pyridol2, 3-
blpyrazin-6-yl]-3-ethyl-urea

/\,thIl@

5 Compound 105 l-ethyl-3-[3-(4-hydroxymethyl-phenyl)-
pyrido{2,3-blpyrazin-6-yl]l-urea

Compound 106 1-[3-(3-amino-phenyl)-pyridoi2, 3~
blipvrazin-6-yl]l-3-ethyl-urea

stisaca

10
Compound 107Er{S—(4—acetylwphenyl)wpyrido[2,3~
lpyrazin-6-yl]-3-ethyl-urea
Compound 108 1-[3-(2,3-dihydro-benzofuran-5-yl}-
15 pyrido[2,3-blpyrazin-6~yl]-3-ethyl-urea

Sasaars

Compound 108 1-[3-{4-benzyloxy-3-fluoro-phenyl) -
pyridof{2, 3-blpyrazin-6-yl]-3-ethyl-urea



Compound 1241-ethy1-3-[3-(4-hydroxy-3-methoxy- 15phenyl)-pyrido[2,3-b]pyrazin-6-y11-urea O N N
OH Compound 1251-[3-(2,6-dimethoxy-phenyl)-pyrido[2,3- b]pyrazin-6-y11-3-ethyl-urea - 272 -

Compound 1261-[3-(3-acetyl-pheny1)-pyrido[2,3- b]%r
1-ethy1-3-[3-(3-morpholin-4-3/1-phenyl)- pyrido[2,3-b

zm -6-y1]-3-ethyl-urea 0 N N 5Compound 127

pyrazin-6-yl]-urea 0 J-L IC 0 H3CTI?1 NNNN)

Compound 128 1-[3-(6-amino-pyridin-3-y1)- pyrlgo[z/éoﬂfyﬁr\ zin-6-y1]-3-ethyl-urea 0 H,CNNNN NH, H

H Compound 1293-{4-[6-(3-ethyl- ureldo) py@dqﬂQB

NJLN H H N

Compound 110 1-

pyridoi?, 3-blpyrazin-6-yl)

{2,3-dihydroxy-propyl)-3-

(Z~phenyl-

—ured

o Ql@

5 Compound 111 l-ethyl~3-{3-

phenyl) -pyrido]

{(3-formyl—-4-methoxy-

[2,3-blpyrazin-6-yl]-urea

e

Compound 112 l-ethyl-3-[3

pyrideoi2, 2-blpyrazin~6-yl]

~{(4-methansulfonyl-phenyl}-

—ydrea

W,

- {3-ethyl-ureido)

-pyridoiz, 3~

-phenyl}l-succinamic acid

fn@i

10
Compound 113 N-{4-[6
lpyrazin-3-vyl]
Compound 114 1-ethyl~3~
15 blpyrazin-6-yl)

acid salt

(3-pyridin-d-yi-pyrido{2, 3~

~Ureda methane sulfonic

{free base)



Compound 1301-isopropyl1-3-(3-phenyl-pyrido[2,3- 15b]pyrazin-6-y1)-urea CH, 0 NNNN HH
Compound 131 1-cyclopentyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-urea - 273 - Compound 132
1-penty1-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-y1)-gre§7(a 5Compound
133N-{4-[6-(3-ethyliureid0)-pyrld0[2,3- b]pyrazin-3-y1J-phenyl}-acrylamide 0 Compound 134

1-tert-buty1-3-(3-phenyl-pyrido[2,3- b]pyrazin-@,—yl)-jlltzinéaﬁ/fwc'l 30A 1H,CNNNNHH 10 Compound
135 1-(2-hydroxy-ethyl)-3-(3-phenylpyridQ[2,3-hlpyrazin-6-y1)-urea 0
(2-hydroxy-ethyl)-3-(3-p yglxafc/QLﬂ,ﬁ;péf -6:3)- >~
N

O
W\

5 CH
O/ 3

Compound 115 1-[3- (2, 6~dimethoxy-pyridin-3-yl)}-
pyridoi{2,3-blpyrazin-6-yl]l-3-ethyl-urea

0O I I =
Hsc/\N)kN NN OOk
H H
NN
O
H,C
5 Compound 116 1~[3-(2, 6~dimethoxy-pyrimidin-4-yl)-

pyride[2,3-blpyrazin-6-yl]-3-ethyl-uresa

Compound 117 1-[3-(2,4-diocxo~-1,2,3,4-tetrahydro-
pyrimidin-5-yl)~pyrido[2, 3-bipyrazin-6-
10 y1]-3-ethyl-urea

Compound 118 1-ethyl-3-{3~(1lH-indol-5~yli)-pyrido{Z, 3-
blipyrazin-6-yvll-urea

HECANJL‘N NZ N
H H
NH
==/
15 Compound 119 1-(3-chloro-pyridol2,3-blpyrazin-6-yl)-

3-ethyl-thiocurea



HONNN Compound 1361-cyclobuty1-3-(3-phenyl-pyrid0[2,3- 15b]pyrazin-6-y1)-urea Compound
137 1-ally1l-3-[3-(4-nitro-phenyl)- pyrido[2,3-b]pyrazin-7-y1]-thiourea  -274-HHN Compound
138 1-ethy|-1-(ethylcarbamoyl)-3-(3-pheny|pyridojzg’{ Q]pyrazm -6-y1)-urea 0 | H,0"--2NA reN ONi,H
5Compound 139 [3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-yl11-carbaminicacid-allyl ester
Compound 140 (3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- m\*;:glc acid-ethyl ester 0O H,C ONN N H
Compound 141 1-ethyl-3-[3-(4-phenyl- plperaz/n\l ya?q b]pyrazm -6-yll-urea 0 11,,CN

Compound 120 l-ethyl-3-{3-[{4~ {Z-methoxy-ethoxy) -
phenyl]-pyridol2, 3-blpyrazin-6-yl}-urea

SAaas v

5 Compound 121 acrylic acid-4-{6~-(3~ethyl-ureido)-
pyrido{2,3~b]-pyrazin-3-yl]-phenyl ester

W 1

Compound 122 1—[3~(4—cyano_phenyl)—pyrido[2,3~
lpyrazin-6-yl])-3-ethyl~urea

fi

10
Compound 123 1-(3-benzol,2,b}oxadliazol~4-yl-
pyrido{2,3-blpyrazin-6-yl)-3-ethyl~urea
O: -
U
Compound 124 l-ethyl-3-[2~{4d-hydroxy-3-methoxy~
15 phenyl)-pyridoel[2, 3~-blpyrazin-6-yl]-urea

SSaiaves

Compound 125 1-[{3-(2,6-dimethoxy-phenyl)-pyridol2,3-
bipyrazin-6-yl]—-3-ethyl-ures



HH 15Compound 142 1-(2,2-dimethyl-[1,3]dioxolan-4- ylmethyl)-3-(3-phenyl-pyrido[2,3-
b]pyrazin-6-y1l)-urea 0 oONNHHO - 275 - Compound
1431,3-bis-(3-phenyl-pyrido[2,3-b]pyrazin6-y1)-urea NNNNNN H H Compound
144N-(3-phenyl-pyrido[2,3-b]pyrazin-6-y1)- 5acetamidine Compound
1451-ethy1-3-[3-(2-methoxy-pyridin-3-y1)- pyridg[2,3- Hzin-6-yAftthiourea SO-CH3 J-LI N
10Compound 1461-(4-hydroxy-buty1)-3-(3-phenyl- 2,3tblpyrazin-6-y1)-urea 0 A H H Compound
1471-(3-hydroxy-propy1)-3-(3-phenylpyfido[2,5- b]ﬁif,/raﬂn 6“&/1) 0 HOJL

0

CH,

Compound 126 1—[3—(3—acetyl—phenyl)mpyrido[E,B—
lpyrazin-6-yl]-3- ethyL urea

5 Compound 127 1-ethyl-3-{3~-(3-morpholin-4-yl-phenyl}-
pyrido[2,3-blpyrazin-6-yl]-urea

SAtaava

Compound 128 1-{3-(6-amino~-pyridin-3-yl)-pyridol[Z, 3~
bipyrazin-6~-yl]-3-ethyli-urea

gy

10
Compound 129 3-{4~[6~{3-ethyl-ureido)-pyrido[2,3-b]-
pyrazin—3-yl] phenoxy} -propionic acid
Compound 130 l-isopropyl-3-(3-phenyl-pyridol2, 3-
15 blpyrazin-6é-yl)—urea

Conpound 131 l-cyclopentyl-3- (3-phenyl-pyridol[2, 3-
blpyrazin-6-vl)-—urea



H H 15 Compound 1481-ethyli3-{3-[4-(3-morpholin-4-ylpropoxy)-pheny1]-pyrido[2,3-bipyrazin-6-
yil-urea N -276 - OH Compound 1501-ethy1-3-(3-p-tolylamino-pyrido[2,3- b]pyrazin-6-y1)-urea CH,
0 H3CNJLNNN H H 5Compound 1511-ethy1-3-[3-(3-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-y11-urea
Ol NNN H OH Compound 1523-[6-(3-ethyl- ureldo g%d"o[z 3- b]pyrazin-3-y11-benzoic acid 0

113C--- A n"ritN Compound 1531-(3-(3,4@fth@<y ngj/:w\ yr. do[2,3- b]pyrazin-6-y1]-3-ethyl-urea
%
N)J\N N/ N%@
H H

Compound 132 1-pentyl-3-{3-phenyl-pyrido{Z, 3-

blpyrazin-6-vyl) -urea

5 Compound 133 N-{4-[6~(3~ethyl-ureido)-pyridel[2Z, 3~
Jpyrazin-3~yl]-phenyl}-acrylamide

A

Compound 134 1-tert-butyl-3-{3~phenyl~pyridoi2, 3-
b}pyrazin~6—yi)nurea

10
Compound 135 1-{2-hydroxy-ethyl)-3-{3-phenyl-
pyrido[2,3-b]lpyrazin-6-yl)~urea
o Lo ] IS l©
Compound 136 l-cyclobutyl-3-(3-phenyl-pyridofz, 3~
15 blpyrazin-6-yl)-urea

e saa

Compound 137 1-allyl=-3~[32-{4-nitro-phenyl)-
pyridolZ,3-blpyrazin~-7-yl]~-thiouresa



0 HONXNNN H H

Compound 1541-[3-(4-amino-3-methoxy-pheny1)-

15pyrido[2,3-h]pyrazin-6-y1]-3-ethyl-urea OcHa H30--11 H N NO NH, Compound
1553-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin-3-y1]-benzamide , 00 H3CNNNN H 20Compound
1561-[3-(3-chloro-4-hydroxy-5-methoxy- phenyl)- pyﬁaé[Z'B b]pyrazm -6-y1]-3- ethyl-urea - 277 - 09H,

HCNA ,t0 OH CI Compound 157 1-ethyl-3- (3-1m -t
NNNNCH H H 5Compound 1581- ethyﬂzeS?[S/(
Compound 1591-[3-(4-chloro-phenylamino)- pyﬁdo

Compound 138 l-ethyl-1-{ethyvlcarbamoyl)-3-
pyrido[2,3-blpyrazin-6-yi)

O

/\JL

O

5 Compound 139 [3-~

blpyrazin-6-

aster

1am|no -pyrido-[2,3- b]pyrazin-6-y1)-urea O
ylamlno) pyrido[2,3-b]pyrazin-6-y1]-urea
<6- yl] -3-ethyl-urea

(3-phenyl-

—urea

e

3

(4-hydroxy-phenyl)-pyrido{2, 3-

vl}-carbaminic acid-allyl

10

HZCV\O/U\E N/ N/j\@
OH

Compound 140 (3-phenyl-pyrido[Z,3-b]lpyrazin-6-yl)-

carbaminic acid-ethyl ester

N
O o =
|
Auf;[fqlﬁj

Compound 141 l-ethyl-3-{3~ (4-phenyl-piperazin-i-yl)-

pyridof{Z2,3-blpyrazin-6-yl]

H Lw/Nw::j

3ldioxolan~-4-

—ured

Compound 142 i-{(2, 2wdimethyl—il

ylmethyl) -3~ (3-phenyl-pyridolZ, 3~
bipyrazin-6-yl) ~urea
0O \N\

H,c—x O
CH,



Cl A 10 Compound 160 1-ethyl-3- (3-0-to] ylamino-pyrido [2, 3-b] - pyrazin-6-y1)-urea O Al H
Compound 1611-ethy1-3-(3-(pyridin-3-ylamino)-pyrido15[2,3-b]pyrazin-6-y1]-urea O NNNN H
Compound 162 1-ethyl-3-[3-(4-ethyl-phenylamino) go[z ,3-b]pyrazin-6-ylj-urea 20Compound
1631-ethyl-3-[3-(3-methoxy-4-methyl- phenylamino)%@ do[2,3-b]pyrazin-6-y1]- urea - 278 - OH

NNNN H H CH3 Comaguthiod J-piyt 8:(¢ hwkaxy pheayamino), pytidola alpyrazin € yiL urea
Compound 1651-ethy1-3-[3-(5- meth%{l p%ndln -2- ylamlno) pyrido[2,3-b]pyrazin.-6-y1]-urea H,C.--M)LN

H H

Compound 144 N- (3-phenyl-pyridel2,3-blpyrazin-6-yi)-

acetamidine

NH ~ N\
A0
H,C” "N” N7 TN
H

Compound 145 1l~ethyl-3-[3~(2-methoxy-pyridin-3-yl)-

(@]

pyrido(2, 3-blpyrazin-6-yl]-thioureca
/U\N N7 N
H

10 Compound 146 1-{4-hydroxy-butyl)-3-(3-phenyl-

=

pyrido{2,3-blpyrazin-6~yl)-urea

0 1\/[ l©

Compound 147 1-{3-hydroxy-propyl)-3-{3-phenyl-
pyrido{2,3-blpyrazin-6-yl)-urea

U W - I
15

Compound 148 1-ethyl-3-{3-{4~ (3-morpholin-4-yl-
propoxy)-phenyl]-pyridol2,3-b]lpyrazin-6-
yv1l}-urea

= N\
200 :
” Ay

20 Compound 149 l-ethyl-3-[3~{4~hydroxy-phenyl) -
pyridol2,3-blpyrazin-6t-yl]j-thiocurea



H Compound 166 1-ethyl-3-[3-(1-methyl-1H-pyrazol-3- ylamino)-pyrido[2,3-b]pyrazin-6-y11-urea
O(1'IN-CH, N 10H HFi Compound 167 1-ethyl-3-[3-(4-fluoro-phenylamino)-

pyrido[2,3-b]pyrazin-6-yll-urea 0 H2C--"MNNNN H

ompound 168

1-(4-hydroxy-buty1)-3-[3-(4-hydroxy-3- 15methoxy-phenyl)-pyrido[2,3-b]pyrazin-6- yll-urea 0 Y113

NAN NN a0 H H OH Compound 169 phosphoricgcid 4-[6-(3-ethyl-
ureido)-pyrido-[2,3-b]pyrazin-3-y11-2- ZOrp%thgeH N NtH3 9 OH -P, CC OH - 279 - OH

Compound 171 1-[3-(4-chloro-2-methoxy-pheny1)Fpyrido[2,3

Compound 150 l-ethyl-3-
blpyrazin—-6-yl}

(3-p-

(r)%zin-6-y1]-3-ethyl-urea

tolylamino-pyridol2, 3-

—ilrea

i /’\/T[N\ -
JJ\ | e ’]\
N N N N
H H

Compound 151 l-ethyl-3-[3~

(3~hydroxy-phenyl) -

oyrido[2,3-bipyrazin-6-yli-urea

Sitaare

Compound 152 3-

blpyrazin-3-yl1]

16

Compound 153 1-{3

blpyrazin-6-yl}]

[6-(3-~ethyl-ureido)

-pyridoiZ, 3-

—benzoic acid

A

-{3,4-dimethoxy-phenyl)

-pyridolZ, 3-
-~3~-ethyl-urea

RAARa=t

Compound 154 1-[3-

15

{(4-amino-3-methoxy-phenyl) -
pyride[2, 3-blpyrazin-6-yl]-3-ethyl-urea

ALatavd

Compound 155 3-[6-

pyrazin-

(3wethyl—ureido)

~pyridolZ,3-b]-

~henzamide

AR

20 Compound 156 1-[3~-(3-chloro-

4-hydroxy-h-methoxy-

phenyl)-pyride[2,3~blpyrazin-6-yl]-3-

ethyl-urea



3"-3"<3,,, N3,0,CH3 0 CNtNNN I CI 5Compound 172 1-[3-(3,5-dimethy1-1H-pyrazol-4-y1)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea 0 CH3 H3C N I'CN N H3C H Compound 173
1-ethyl-3-[3-(1-methyl-1H-pyrazol-4-y1)- pyrido[2,3_-b%p]y azin-6-y1]-urea O NNN H 10CH, Compound
174 1-[3-(5-cyano-thiophen-2-y1)-pyrido[2,3- b]pyraZin-6-y1]-3-ethyl-urea O,3",333,333,,,N,333 A | /N
H H Compound 175 sodium2-chloro-4-[6-(3-ethyl-urei~e)"t5pyridaf’, 3-b]pyrazin-3-y1]-6-methoxy-
phenolate Compound 1761-[3-(4-hydro>§y63~1pé&r&¥‘ Bheay|)- 'yrido[2,3-b]pyrazin-6-y1]-3-(4-
moreholin-4-yl-butyl)-urea ToH O

Cl

OH

Compound 157 l-ethyl-3-(3-m~tolylamino-pyride-[2, 3-
blpyrazin-6-yl}-urea

L L
mc/\ﬁjLﬁ NN N CH,

5 Compound 158 l-ethyl-3-{3-(4-methoxy-phenylamino) -
pyrido[2, 3-blpyrazin-6-yl]-urea

N 5"
¢ L Y
Hﬁ/\NJLN NN
H H H

Compound 159 1-[3-(4-chloro-phenylamino)-pyrido-[2, 3~
blpyrazin-6~-yl]~3-ethyl-urea

YeeNes
Hﬁ/\NJLN NTNTN
HoOH H

10
Compound 160 1-ethyl-3-(3~o-tolylaminc-pyrido[2, 3-b]-
pyrazin-6-yl)-urea
N
H§’\N)LN N NJ\NJi;]
H H Ho on,
Compound 161 l-ethyl-3-[{3-{pyridin~3-ylamino)-pyrido-
15 [2,3-blpyrazin-6-vyl]-urea
N
L
mﬁ“wkm K'le SN
HoH H
Compound 162 l-ethyl-3-[3-(4d-ethyl-phenylamino)-
pyrido[2,3~blpyrazin-é-yl]-urea
N
Hﬁ/\Njﬂq N7 gj\N
H H H
20 Compound 163 1-ethyl-3-[3-(3~methoxy-4-methyl~

phenylamine} ~pyridol[Z,3-blpyrazin-6-yl]l-

urea



- 280 - OH Compound 1771-[3-(3-chloro-4-methoxy-phenylamino)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea CH, NNNNCI H HH 5Compound

1781-ethy1-3-[3-(naphthalen-2-ylamino)- pyrido[2,3-b
1791-ethy1-3-[3-(quinolin-3-ylamino)- pyrido[2,3- b"]p
1-[3-(3,5-dimethoxy-phenylamino)- pyrido[2,3-b]py

]
181 1-ethy1-3-[3-(pyrazin-2-ylamino)- 15 yudoLiLBE%6

bt

razin-6-y1]-urea 0 NANNN HH Compound

n-6- yl] urea 10 Compound 180

yHurea 0-OH3 Compound
yreao AHH Compound 182

1-ethyl-3-[3-(3-isopropoxy-phenylamino)- pyrldo[z*\'3 b pyraznm -6-yij- bm;ea WI 5:3 NO CH,

Compound 164 I-ethyl-3-

13~
pyrido{2,3-blpyrazin-6-yl]

{4

-hydroxy-phenylamino) -

—urea

o T N‘:: OH
N

N N N N N

H H 2]

Compound 165 l-ethyl-3-

amino)

[3~
-pyrido{Z, 3-blpyrazin-6-yl]

{5

-methyl-pyridin-2-yi-

—urea

o \N\ /CH

X
N~ N N N N
H H

Compound 166 I-ethyl-3-

[3-

{1

-methyl-1H-pyrazol-3-

yviamino)-pyrido[2,3-blpyrazin-6-yl]-urea

10
Compound 167 I-ethyli-3-

(4-

0 RS N\ e

)J\ ! = /]\ /g\'N_CI—%
N i N N N
H H

[3-

fluoro-phenylamino) ~

pyridol[Z, 3-blpyrazin-6-yl]-urea

O\N\ F
B
N N NN
H K

Compound 168 1-

vi]-urea

(4-hydroxy-butyl)
methoxy-phenyl)

-3 I’Bm

~pyrido[2,3-blpyrazin-6-

(d~nhydroxy—-3-

HO\/\/\ N/LLN N/ N/l‘@()
H H
OH

Compound 169 phosphoric

ureido)
20

-pyrido-

acid-mono—-{4-{6~(3-ethyl-

[2,3-blpyrazin-3-yli-2-

methoxy-phenyllester

ﬁ\ (fIf\
NN N O-cn
H
QoH
o on

Compound 170 1-{3~-

pyridel2,3-blpyrazin-6-yl]

(2-chloroc-4d—-hydroxy-phenyl) —

-3-ethyl-urea



H H 20Compound 1831-ethy1-3-[3-(4-hydroxy-3-methoxy- phenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea
p-toluenesulfonate - 281 - | OH Compound 184 1-[3-(2-chloro-pyridin-4-ylamino)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea HNNNN CI H_ 5Compound 1851-[3-(3,5-dichloro-4-hydroxy-
phenylamino)-pyrido[2,3-b]pyrazin-6 3-ethyl- ureaj(O%-Y RICT Compound

1861-[3-(3,5-dichloro-4-hydroxy-pheny1)- 10pyrigo[2 aziy-6-y1]-3-ethyl-urea O N<CI OH CI
Compound 187 1-[3-(3,4-dimethoxy- phen Iammd) & yrazin-6-y1]-3-ethyl-urea
15Compound 188 1-ethy1-3-[3-(3-hydroxy- 2 meth% p'\henyla -pyrido[2,3-b]pyrazin-6-y1]- urea

OH, NANNNNOH H H Compound 1893-[6-(3-ethyl-ureido)- pyr|d0[2f§'-b]-
20pwazm*}ybn“n%%ﬁﬂ@mﬁHOEW%hyl'%Qqqﬂ%§§5ko~2mmethoxywphenyl)—
pyrido[2,3-blpyrazin-6-ylj-3-ethyl-urea

AAEEAG

5 Compound 172 1-[3-(3, 5-dimethyl-1H-pyrazol~-4-yl)-
pyrido[2,3-blpyrazin-eé-yl]l-3-ethyl-urea

0 3\ = CH,
e )L < =
H,C” N7 N7 N TN N
H H \N
H,C H

Compound 173 l-ethyl-3-{3-{l-methyi-lH-pyrazol-4-yl)}-
pyridcel?,3-blpyrazin-6-yl]-urea

Siaeay

Compound 174 1- (3~ (5-cyano-thiophen-2-yl)-pyrido[Z, 3-

10

bipyrazin-6~yl]~3-ethyl-urea

ﬁ%f

Compound 175 sodium 2-chloro-4-[6~{3~ethyl-ureido) -
15 pyr1do[2,3wb]pyra21n—J—ylj—6~methoxyw

phenclate

N
0 | 3 =
)J\ s g G
N N N CH
H
o
Ct

Compound 176 1-[3- (4-hydroxy—-3-methoxy-phenyl) -
20 pyridol?2,3-blpyrazin-6-yij-3-{(4-
morpholin-4-yi-butyl)-urea



Compound 190 1-ethy1-3-[3-(6-methoxy-pyridin-3- ylamino)-pyrido[2,3-blpyrazin-6-y1]-urea .0. 0 NN-'
H H 5Compound 1911-[3-(3,5-dimethyl-phenylamino)- pyrido[2,3-blpyrazin-6-y11-3-ethyl-urea CH,
Compound 192 1-[3-(4-cyano-phenylamino)-pyrido-[2,3- b]pyrazin-6-y1]-3-ethyl-urea 10 Compound
1931-ethy1-3-[3-(4-hydroxy-3-methoxyphenyl)-pyﬁd&%%-b”lpyrazin-6-y11-urea
(Z2)-but-2-enedicarboxylic acid-salt 0 00 F i0QH 15&omgound
1941-ethy1-3-[3-(4-hydroxy-3-methoxy-_ phenyl)-pyrido[2 azin-6¢y11-urea hydrochloride H,C
OK- Compound 1951-ethy1-3-(3-phenyl-pyri(ﬁlo[ 13- 3 -g-Hyl)-thiourea - 283 -

Compound 177 1-[3-(2~chioro-4-methoxy-phenylamino) -
pyridoiZ, 3-blpyrazin-6-yl]-3-ethyl-urea

N o.
Y e

HC N7 NN N N ol
HoH H

5 Compound 178 i-ethyl-3-[3-(naphthalen-2-ylamino) -
pyridof{2,3~bipyrazin-6é~yl]~urea

. O O
- e S
Hﬁ/\NkW N NT TN
H o H H

Compound 179 l-ethyl-3-[3-{quinclin-3-ylaminoc}-
pyrido{2,3~blpyrazin-6-yl]—-urea

H&’\NJLN NN NS
HoH H

Compound 180 1-[3- (3, 5~-dimethoxy-phenylamino) -

10
pyrido[Z, 3-blpyrazin-6-yll-3-ethyl-urea
-CHs
N
seye!
H&/\NJLN N N;LN 0
H H H

Compound 181 1-ethyl-3-[2-{pyrazin-Z-~ylamino)-

i
CH,

15 pvridol[2,3~blpyrazin-6-yl]-urea
N N
2 LLA L
Hac/\‘uﬁ\m N N/j\ﬁ’[\wj

Compound 182 l-ethyl-3-[3~-(3-isopropoxy-phenylamino) -
pyrido(2,3-blpyrazin-6-yll-urea

N
$CX
e
He N N NN 07 CH,
HooH H

20 Compound 183 l-ethyl-3-{3-{4-hydroxy-3-methoxy-
phenyl) -pyrido[2, 3-blpyrazin-o-yl]-urea

p-toluenesulfonate



Compound 1961-(3-chloro-pyrido[2,3-b]pyrazin-6-y1)- 3-cyclohexyl-urean 0O A"NNNCIHH
5Compound 1971-ethy1-3-[3-(4-hydroxy-3-methoxy- phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- urea
Compound 198 1-ethy1-3-[3-(4-hydroxy-3,5-dimethyl10phenyl)-pyrido[2,3-b]pyrazin-6-yliTurea o
1-1,CNNN Compound 1993-ethyl-1-phenethyl-1-(3-5ﬁ§ny"rpyrido[2,3-b]pyrazin-6-y1)-urea 0
15Compound 2001-a|Iy1-3-{3-[4-(tetrahydro-cpyran- lgxy:
yll-thiourea Ei2c 11-N N - 284 - Compoun{] 202|3-ethyl-1-
b]pyrazin-6-y1)-1-(2-piperidin-1y etlyl)- iea rochioride
203N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-b]- pyrazin-3-yll-phenyll-

H,C
[ :1\ o
-
527

Compound 184 1-[3-{(Z-chloro~pyridin~4~ylaminoj -

henyl]-pyrido[2,3-b]pyrazin-6-
pC}/rldo[Z 3-

nalcH,

l-acetamide

OH

pyridof{2,3-blpyrazin-6~-yl}-3-ethyl-urea
N
)kﬁ N7 NJ\H =g

5 Compound 185 1~[3~{3,5~dichloro-4-hydroxy-
phenylamino) -pyrido (2, 3-blpyrazin-6-yl]-
3-ethyl-urea

Gi
o e N\ OH
g X
N N N N Cl
H H

Compound 186 1-[3- (3, b~dichloro-4-hydroxy-phenyl) -
10 pyridel[2,3~blpyrazin-6-yl]-3-ethyl-urea

Compound 187 1~ {3~ (3, 4~dimethoxy-phenylamino} -
pyridol[Z2,3-blpyrazin-6-yl]-3-ethyl-urea

Hl@[

15 Compound 188 l-ethyl-3-[3-{(3-hydroxy-4-methyl-
phenylamino) -pyrido{Z,3-blpyrazin-6-yl]-

/lL ! = J\
N N N N OH
H H

Compound 189 3~[6-{3-ethyl-ureido) -pyridol2,3-bl-

urea

20 pyrazin-3-ylaminc]-5-triflucromethyl-

benzoic acid



Compound 204 1-(4-hydroxy-buty1)-3-(3-phenyl10pyrido[2,3-b]pyrazin-6-y1)-urea hydrochloride
Compound 205 aceticacid-4-[3-(3-phenyl-pyrido[2,3- t]pyrazin-6-y1)-ureido]-butyl ester ON HH
Compound 2061-(4-amino-butyl)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 0 - 285 - Compound 207
1-(5-hydroxy-pentyl)-3-(3-pheny|pyrido[2,3-b]pyra"zi|%-962-'y1)-urea 0 HO WNAN H H Compound
208 3-[6-(3-ethyl-ureido)-pyrido[2,3-b]- Spyrazin-3-y1]-N-methsd-be#hzamide 0 H3C N AN N
Compound 209 1-ethy1-3-[3-(2-methoxy-5-metgylTe\iyﬁpyri 2,3-b]byrazin-6-y11-urea

lﬁ'N/ N

F

F

He” N7 TN
H H i

Compound 190 l-ethyl-3-[3-(6-methoxy-pyridin-3-
yvlamino)-pyridol2, 3-b]lpyrazin-6-yl]-urea

$ I e
P N
HCTNT N N R TS
HoH H

5 Compound 191 1-[3~(3, 5-dimethyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

CH,
HeeWel
rgc”““ﬁ/ﬂ‘u Nl N CH,

Compound 192 1-[3- (4-cyanc-phenylamino)-pyrido-[2, 3~
blpyrazin~6-yi]-3-ethyl-urea

N
e i
XL
Hﬁ/\NJLN NN N
H H H

Compound 193 1-ethyl-3-[3-(4d~hydroxy-3-methoxy-

10

phenyl) -pyrido(2, 3-b]pyrazin-6-yl]-urea

(7)Y -but—~2-enedicarboxylic acid-salt

N
I H \1
Py 0
~ ~
H3C/\“!Ij N N N C[ o,
OH

15 Compound 194 l-ethyl-3-[3- (4d-hydroxy-3-methoxy-
phenyl)-pyrido[2, 3-blpyrazin-6-yl]-urea
hydrochloride

N
L
/ﬂ\\ N o
He” N N N N CH,
H H
OH
H
o

Compound 195 l-ethyl-3~ (3-phenyl-pyridolZ, 3~
20 bipyrazin-o6-yl)-~thiourea



00-CH, A H3C--"11H CH3 10Compound 210 1-ethyl-3-(3-p-toly11-py ido[2,3-b] pyrazin-6-yl)-urea
HONA Compound 211 1-ethy1-3-0-(methyl-p-tolyl-am 0)- pyrido[2,3-b]pyrazin-6-yli-urea "l - H,C N H
H CH, Compound 212 1-ethy1-3-[3-(2-p-tolyl-ethylamino)- byrido[2,3-b]pyrazin-6-y1]-urea

Compound 213 1-ethyl-3-[3-(4-methyl- benzylamin0)2@@pyrido[2,3-b]pyrazin-6-y1]-urea 0-286 -
Compound 214 1-ethy1-3-[3-(3-fluoro-4-methyl- pheny inQ pyrido[2,3-b]pyrazin-6-y||-urea
5Compound 2151-[3-(3,4-dimethyl- phenylamlp\oé 3-h]pyrazin-6-y1]-3-ethyl-urea Compound
2161-ethy1-3-[3-(4-isopropyl- phenylamlno) Byrl %3 Eﬂpy 1Furea

Compound 196 1-{3-chloro-pyridelZ,3~bjpyrazin-6-yl)-

3-cyclohexyl-urea
N
e
[::LNJLN NT N;LC
H H

5 Compound 197 1-ethyl-3-[3-{4d~-hydroxy-3-methoxy-
phenylamino} -pyridolZ, 3-blpyrazin-6-yl] -

o \‘N\ QH
Jo A
N N N ﬁ Q
H i,

urea

Compound 198 1-ethyl-3-{3-(4-hydroxy-3,5~-dimethyl-
10 phenyl}-pyrido(2, 3-blpyrazin-6-yl]-urea

o

Compound 199 3-ethyl-I-phenethyl-1-{(3-phenyl-
pyrido(2,3-blpyrazin-6-yl)-urea

Sasaa”

15 Compound 200 1-allyl-3-{3-{4-(tetrahydro-pyran-2-
yvlioxy)-phenyll-pyridol2,3-blpyrazin-6-
yl}-thiourea

T

Compound 201 3~ethyl-1-{3-(4-methoxy-phenyl) -
20 pyridol[2,3-blpyrazin-6é~yll-l-propyi-urea



0 ANHH Compound 217 1-(4-morpholin-4-yl-buty1)-3-(3-phenylpyrido[2,3-b]pyrazin-6-y1)-urea 0 H
H Compound 218N-14-[3-(3-phenyl-pyrido[2,3-b]pyrazin156-y1)-ureidol-butyl}-acetamide |
HscyNNA NNN OH H Compound 2191-[3-(3-amtho-4-methy|-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea o 11,C. NNNZ? CH, 20Compound 220

1-[3-(3-acetyl-2-fluoro-phenyl)- pyrido[2,3- b]pyr@\z :ﬁi%ﬁl urea OF H,C,--N-Nri3 - 287 -

Compound 2211-ethy1-3-[3-(4-methoxy-3- mgihylph 2,3-b]pyrazin-6-y1]-urea 1'1,, CH3
CH,

Compound 202 3-ethyl-1-(3-phenyl-pyrido{2, 3~
blpyrazin-e6-yl)-1-(2-piperidin-1-yl-
ethyl)-urea hydrochloride

/\J\IILQ

5 [;;j
Compound 203 N-{4-[6-(3-ethyl-ureido)-pyridoiz, 2-b]-
pyrazin-3-yli-phenyl}-2-phenyl-acetamide

Jo AL
H
N
H

Compound 204 1-{4-hydroxy-butyl)-3-{(3-phenyl-

10 pyrido[2,3-blpyrazin-6-yl)-urea
hydrochleoride
N
o) I RN 3
HO\/\/\ )J\ s <
N N N N
H H
H
o’

Compound 205 acetic acid-4-[{3~(3-phenyl-pyridoi2, 3~
blpyrazin-6-vyl)-ureido]-butyl ester

H,C O\/\\/\N /(\/[ ]@
M
15 ©

Compound 206 1~ {4d-amino-butyl)-3-(3-phenyl-
pyrido[2,3-bipyrazin-6~yl)-urea



Compound 222 1-[3-(6-ethoxy-pyridin-3-y1)-pyrido[2,3- 5b]pyrazin-6-y1]-3-ethyl-urea 0 NNNN H H
CH3 Compound 223 1 -ethyl -3 -[3 -(2 -fluoro -4 -methyl -phenyl) - pyrido[2,3 -b]pyrazin -6 -yl] -urea O
N 10Compound 224 1-ethy1-37[3-(3-fluoro-4- methoxy henyl)-pyrido[2,3-b]pyrazin-6-yil-urea O N H

H CH, Compound 225 1-ethy1-3-[3-(2- quoro 3-méthék heny1)-pyrido[2,3-b]pyrazin-6-yl1Furea 0 AN

N 15 Compound 2261- eth ethox hen rido[ razin-6-y1]-urea o re-h"Ne
JLH--NN -288 - onﬁoou 55%1 ethyl F} ]i§i¥F’E:‘Ilﬁ)orl)éayeth};/l%r ?3 eynﬁ
pyrido[2,3-bjpyrazin-6-yl]-urea 5CorRpGutP229F eﬂiﬁhﬁg 33123 ethbRy-phenyl)-

o

Compound 208 3-[&~ (3-ethyl-ureido) ~pyrido{2,3-b]-

LN

pyvrazin-~-3-yl]-N-methyl-benzamide

Sitaacan

Compound 209 I-ethyl-3-[3-{(Z-methoxy-5-methyl~-
phenyl)-pyridel?2,3-blpyrazin-6-yl]-urea

Siata-)

10 Compound 210 1-ethyl-3-(3-p-tolyl-pyridolZ, 3-b]

pyrazin-o-vyl)-urea

Compound 211 l-ethyl-3-[3-(methyl-p-tolyl-amino)-
pyride(2,3-bipyrazin-6-yl]-urea

o o N\ CH
Dt

N N N ¥?}

H CH3

Compound 212 1-ethyl-3-[3-{Z-p-tolyl-ethylamino)~
pyridoiz,3-blpyrazin-6~yl]-urea

o PN CH,
P

N N N N

H H

Compound 213 1-ethyl-3~[3~{(4d-methyl~benzylamino}-
20 pyridol[2,3-blpyrazin-6-yl]-urea

O \N\
D
NNNN@
H H
CH

3



pyrido[2,3-b]pyrazin-6-yl]-urea 0,No-CH, H C-r'N ANO,CH, 3H H CH, Compound
2301-[3-(3-chloro-4-methoxy-pheny1)- pyrido[2,3-bJpyrazin-6-yl]-3-ethyl-urea 10CH, Compound 231
1-ethyl-3-[3-(3-fluoro-4-hydroxyphenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea Compound 232
1-ethyl-3-[3-(6-fluoro-pyridin-3-y1)- 15pyrido[2,3- b]p %iri-6- -yll-urea Compound

2331-[3-(2,4-dimethy1-thiazol-5-y1):py 3-p] 3 ethyl-ur NN HH NSyoH H,C
- 289 - Compound A eﬁwc% ? ’@ My% ?pyrldoff 39[)]pyr§t§}r\ﬁc1 FI réa CH3
Compound 2351-[3-(2-chloro- pyrldlﬁf&l‘l}ﬂlpﬁb@b{ﬁgi NpyFaZit6aAH3-éthyl-urea i 0 NN NCI H

N Compound 2361-[3-(5-acetyl-thiophen-2-y1)- cpyrf&%«&l]pﬁw@yll -3-ethyl-urea

Ha

5 Compound 215 1-[3~ (3, 4-dimethyl-phenylamino) ~
pyridof2,3~blpyrazin~6-ylj-3-ethyl-urea

o s Na. CH
10
N N N N CH
H H

Compound 216 l-ethyl-3-{3~(4-isopropyl-phenylamino)-
pyridoi2,3-blpyrazin-e-yl]-urea

CH,
0 Sy Ms CH
U
N° N N N
H H -

Compound 217 1~ {4-morpholin-4-yl-butyl)-3-(3-phenyli-

10

pyridof2,3-blpyrazin-6-yl)-urea
0
K/N\/\/\N fj: ]\©

Compound 218 N-{4-[3-(3-phenyl-pyridol2,3~-blpyrazin-
15 6-yi)-ureido]~butyll}l~acetamide

Q \N\

o N QP P P

3\rr\/\/\N N N N
o H H

Compound 219 1-{3-{(3-amino-4-methyl-phenyl) -
pyrido(2,3-blpyrazin-6-yll-3-ethyl-urea

e

20 Compound 220 1~{3~{(3-acetyli-Z-fluorc-phenyl}-
pyridol2,3-blpyrazin-6~yl]l-3~ethyl-urea

At



10Compound 2371-[3-(5-chloro-thiophen-2-y1)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound
238 1-ethyl1-3-[3-(3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-yli-urea 0 H3CItENCN N 15 Compound
2391-[3-(3-bromo-5-methoxy-phenyl)- pyrido[2,3-Npyrazin-6-y1]-3-ethyl-u ea o N H Compound 240
1-[3-(Benzothiazol-6-ylamino)- 20pyrido[2,3- b]pyréizi 86/-yI] 3-ethyl-urea 3"..-3,-**, NI* NNNNs H H -

290 - Compound 24&11 eth‘yr1 E‘E? metC rlfiuorp n}l%l% &!ﬁnglar@ 9 1_
A-

pyrido[2,3-b]pyrazin- -8y )ﬁl -urea ompou [3 ( cyano ethyl- enylamlno)
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urg& ey ) nyldo pyfazm 6-yl]l-urea
Compound 222 1~ [3-(6-ethoxy-pyridin-3-yl)-pyrido[Z, 3-

n

bipyrazin~6- yl}—j ethyl-urea

Compound 223 l-ethyl-3-[3~-(2~-flucro~4-methyl-phenyl)-
pyridol{2,3-bipyrazin-6é-yll-urea

A

10 Compound 224 l-ethyl-3-[3-{3-flucro-4-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl]-urea

e

Compound 225 l-ethyl-3-{3~-(Z~fluoro-3-methoxy-
phenyl)-pyrido[2, 3-bipyrazin-6-yl]-urea

mﬁ

Compound 226 1-ethyl-3- (3,4, b-trimethoxy-phenyl)-
pyrido[2, 3- b;pyra21n 6-yi]~urea

Siaars

Compound 227 1-[3~(3,5~diflucro-2-methoxy-phenyl) -
20 pyridof2, 3-blpyrazin-6-yll-3-ethyl-urea



Compound 2431-ethy1-3-[3-(4-phenoxy-phenylam no)- pyrido[2,3-b]pyrazin-6-y1Furea Compound
2441-[3-(4-chloro-3-methyl-phenylamino)- pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound
2451-[3-(2-chloro-4-methyl-phenylamino)- 15pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea Compound
2461-ethy1-3-[3-(3-trifluoroomethyl-phenylamino)- py% %%[2 3-b]pyrazin-6-yll-urea Compound 247
1-[3-(2-chloro-4-trifluoromethoxyphenylamino)-pygido[2:3-b] yragm‘iﬁ y11- 3-ethyl-urea OF N HHCI -
291 - Compound 2481-[3-(4-chloro-2-methoxy-5im 5lmethylphen i i
3-ethyl-urea 5Compound 2491-ethy1-3-[3- ?Zf methﬁsu anyl-
0S*NNN

Compound 228 l-ethyi-3-[3-(4~trifluoromethyl-phenyl)~
pyridol2,3-blpyrazin-6~yll-urea

o,

5 Compound 229 1-ethyl-3-[3-(2,3,4-trimethoxy-phenyl)-
pyridol[2,3-bipyrazin-6-yl]-urea

Rhaaavay

Compound 230 1-[3-{(3-chloro-4~methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-~yl]-3-ethyl-urea

e

10
Compound 231 l-ethyl-3-{3 —(3—flu0r0"4whydroxy—
phenyl)-pyridol{2, 3-blpyrazin-6-yl]-urea
Compound 232 l-ethyl-3-[3-(6-fluoro-pyridin-3-yl}-
15 pyridol2,3-b]pyrazin~6-yl]-urea
Compound 233 1-[3-(2,4-dimethyl-thiazol-5-yl)-pyrido-

[2,3-blpyrazin-6-yl]-3-ethyl-urea

SR,



H CHa Compound 2503-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-y11-benzenesulfonamide 10 N H 2
Compound 251N-14-[3-(3-phenyl-pyrido[2,3-blpyrazin6-y1)-ureido]-buty1}-methanesulfonamide
1-13C50N iL 0 8H H Compound 252 1-[3-(benzo[1,3]ddoxol-5-ylamino)-

15pyrida[2,3-b]pyrazin-6-y11-3-ethyl-urea 0 0> H H 8%pound 2533-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3- ylamlnoa. %21.91'1%61%9 MI\(LI@ HI3—| %%CQI@Q%%Q%%Q%Z%{’I&CH%]“ [_6 (3-ethyl-ureido)-

pyrido[2,3-b]pyrazin- “8"Wlaminol-benzoic acid Compound 2551-eth methoxy-5-
trifluoromethyl-phenylamino)-py do[zpl‘iffl%]ﬁﬁa‘j?l{a?zn‘?IS}%/lET-‘{E@aZG)DH6 yll-urea

)LMJ:PEN/
H

Compound 235 1-[3- (2~chloro-pyridin-4-yl)-pyridolZ, 3-
5 blpyrazin-6-yl]-3-ethyl-urea

Sasaars

Compound 236 1-[3-(5~acetyl-thiophen-2-yl)~
pyrido{2,3-blpyrazin-6-yll-3-ethyl-urea

o)

10 Compound 237 1-[3-(5-chloro-thiophen-2-yl) -
pyrido[2,3-blpyrazin-6-yll-3-ethyl-urea

0 = N\
FLT
H \_f’m

Compound 238 1-ethyl-3-[3~(3-methoxy-phenyl) -
pyride(2, 3~-b]lpyrazin-6-ylj-urea

? L
JLN N/ N/ ©/O\CH
H

15
Compound 239 1- {3~ {3~-bromo-bH-methoxy~-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea
Compound 240 1-{3-(Benzothiazcl-6~ylamino) -
20 pyrido (2, 3-blpyrazin-6-yl]-3-ethyl-urea

N, N
jiNJ:;ENJ\NL:j:Q
H H



Compound 256 1-ethyl-3-[3-(pyrimidin-2-ylamino)- pyrido[2,3-b]pyrazin-6-y11-urea N H Compound
257 6-[6-(3-ethyl-ureido)-pyrido[2,3- 10bjpyrazin-3-ylamino]-naphthalene-2- carboxylic acid
Compound 258 1-ethyl-3-[3-(4-hydroxy-quinolin-2- ylamino)-pyrido[2,3-b]pyrazin-6-y1]-urea OH
Compound 2591 -ethyl -3-[3 -(quinolin -6 -ylamino) -‘pyrido[2,3 -b]pyrazin -6 -yl] -urea 0 | H - 293 -
Compound 2601-etg¥&§5[§ﬁ@,@,gitrimgqlggy;oﬁ_epgl_amin%[gylri Q[2,3-b]pyrazin-6-yll-urea
S5Compound 261 1-ethy1-3-[3-(11-1-indol- -ylaminog pyridgg, -bipyrazin-6-y1]-urea NNNN
Compound 262 1-ethy1-3-[3-(3-oxo-8%4-dihyareolbenyot! A2im7-YRamino)-pyrido[2,3-
10b]pyrazin-6-yll-urea Compound 263,1-etly]-3-[3-fguinoxaliniG=-ylamirio) rea
pyrido[2,3-Npyrazin-6-yll-urea 0 eTh\r- N H H lgCo oqu 26 -egpyl-s-[s-(s-trifluoromethoxy-

I - Pt
Hp’\NJ\N NTNTN F
H H H FF
5 Compound 242 1-[3-{3-cyano—4-methyl-phenylamino)-

pyride{2,3~-bipyrazin-6-yli-3-ethyl-urea

g o
o e
H@’\H NTONTNTN E
N

Compound 243 1l-ethyl-3~[3-{4-phenoxy-phenylamino) -
pyridel2,3-blpyrazin-6-yll-urea

2 0
%HC’A\ﬂ N NN N

10
Compound 244 1-[3-(4-chloro-3-methyl-phenylamino) -
pyridoi2, 3-blpyrazin-6-yl]-3-ethyl-urea
N Cl
g X X
mc/‘NJLN i N;LN CH,
H H H
Compound 245 1-[3-{2-chloro-4-methyl-phenylamino) -
15 pyridol(2, 3-bijpyrazin-6~yl]-3-ethyl-urea
mC/\N/mN N7 NN
H o H Ho
Compound 246 l-ethyl-3-{3~{3-trifluoroomethyl-
phenylamino)-pyrido(2, 3~blpyrazin-6-yl]-
urea
N
Hﬁ/\NJLN N7 N;LNJ::I\KF
H H H g F
20

Compound 247 1-[3-(2-chloro-4-triflucromethoxy-
phenylamine) -pyride([2, 3-blpyrazin-6-y1l]-
3-ethyl-urea

N 0._F
L LT
~ L F
H,C N NN TN TN
H H Hol



phenylamino)-pyrido[2,3-b]pyrazin-6-y1J-urea 0 N H 0"-jV-F Compound
2651-ethyl-3-[3-(4-isopropoxy-phenylamino)- 20pyrido[2,3-b]pyrazin-6-y1]-ureaO N H - 294 -
Compound 2661-[3-(dibenzofuran-2-ylamino)- pyrido 2 -blpyrazin-6-y1]-3-ethyl-urea ON H H
Compound 267 I-(6-dimethylamino-hexyl)-3-[3-(4- h xy -3-methoxy-phenyl)-pyrido[2,3-

blpyrazin 6 yLL ured NLGQMPoY 268 1 (4 dimatylBmng: DL & (B
hydroxy-3-methoxy-phenyl)-pyrido[2,3 yrazin-6-yl1-urea Compo

2691-[3-(4-hydroxy-3-methoxy- phen?f)erbX/ 8"6[12@ bpyrazidsely1 £35 (%@M%BH‘? 2% benty1)-urea
0 150H 29. Use of a compound accérding o CGlaia® 28 for production of a medicament for the
treatment or prophylaxis of physiological and/or pathophysiologica, 20 states in mammals, the

treatment or prophylaxis being effected by modu(gatlf)[m{fbhira Mek-Erk signal transduction
pathway.

3;

5 Compound 249 1-ethyl-3-[3-(4d-methylsulfanyl-phenyl)-
pyrido{2,3-blpyrazin-6-yl]-urea
N

Q = R

(1
H,C NN Nﬁi\T:::]\

H H

S

CH,

Compound 250 3-[6~ {3~ethyl~-ureido)-pyrido(2, 3-

blpyrazin-3-yl]-benzenesulfonamide

LA

S.
]‘\©/ \\ONH;2
10

Compound 251 N-{4-[3-(3-phenyl-pyrido(2,3-blpyrazin-
6-yl)-ureido]-butyl}-methanesulfonamide
0 S N\

ey e

g \/\/\}N E N N

[

{

Compound 252 1-[3~(benzo[l,3]dioxel-5~ylamino) -
15 pyridoniz,3~blpyrazin-6-ylil-3-ethyl-urea

I?El,@u

Compound 253 3~[6w(3ﬁet%yl-ureido)—pyrido[Z 3-

lpyrazin-3-ylaminol-benzoic acid

N Peere

20 Compound 254 2-chloro~-4-{6~(3-ethyl-ureido) -
pyrido(?2,3-blpyrazin-3-ylamino] -benzoic

acid



30. Use according to Claim 29, wherein the 25 modulation of the ras-Raf-Mek-Erk signal transduction
pathway Is effected by modulation of one or more - 295 - enzymes selectedfrom thegroup consisting
of: "tyrosine kinase, serine/threonine kinase, receptor tyrosine kinase, cytoplasmic tyrosine kinase,
cytoplasmic serine/threonine kinase". 5 31.Use acco%ctf’)ég To Claim 30, wherein the enzyme is selected
from the group consisting of: "Erk, Erkl, Erk2". 10 32.Pharmaceuticalc@mpositioncomprisinga

pharmacologically active quantity of at least one compaynd according fo Claim 28. 33. Pharmaceutical
composition according to Claim 15 32, Wh in t?e aﬁtlve subs @ is pfé&ent in a unit dose of 0.001

mg to 100 mg per kg body weight of apay [race xl.eomposition according to any 20
one of Claims 32 to 33, wherein the comtjosmid)n further contalns at least one pharmaceutically
compatible excipient and/or adjuvant. 35. Pharmaceutical composition according to any 25 one of
Claims 32 to 34, wHePBRAHBLohmodili6h BBhtains! af IeASTSHe fufther pharmacologically active
substance. 36. pharmaceutical comy:tosmf)nmmn@lngyt@ Glaiem3Q 3b; wherehy thelfurthet -
pharmacologically active substance i IS ed IIlrogn q group.consisting of: "DNA topoisomerase |
and/or 1l inhibitors, DNA mtercalators a ky atingagents,microtubuli destabilisers, hormone and/or
growth factor receptor 35 agonists and/or antagonists, antibodies agat
theirreceptors,kinaseinhibitors, antimetabolites”. 37. Pharrplaceutlcal w
of Claims 35 to 36, wherein the further pharmacol gl ive sk ce is selected from the group
consisting of: "asparaginase, bleomyc/n\car opl in,chlarambucil,cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbamﬁe 1Q‘ dacﬂnor‘rﬁ}cm @hunorublc?n doxorubicin(adriamycin),
5

Compound 256 l-ethyl-3-[3-{pyrimidin-2-ylamino) ~
pyrido{2,3-blpyrazin-6-yl]-urea

II:LLU

Compound 257 6-[6~(3~ethyl-ureide)-pyrido{2Z, 3~
10 blpyrazin-3-ylaminc]-naphthalene-2-

carboxylic acid

0
i ﬁN\j\ >
= =
//\WJ\N NN TN
] H H

Compound 258 1l-ethyl-3-[3~(4~hydroxy-~quinolin~2-
vlamino} -pyrido {2, 3-blpyrazin-6-yl]-urea

CH
O\N"\/
X
NT TNT NS NN
& H

Compound 258 l-ethyi-3-{3-{guinolin-6-ylamino)~

15

pyrido(2,3~-blpyrazin-6-vl]-urea

J A



epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxurea, ifosfamide, irinotecan,
leucovorin, lomustine, mechlorethamine, 6- mercaptopurine,mesna,methotrexate,mitomycin C, 15
mitoxantrone, prednisolone, prednisone, procarbazine, raloxifene,streptozocin,tamoxifen,thioguanine,
topotecan,vinblastine,vincristine,vindesine, ammoglu%@t?umlde L-asparaginase,azathioprine,5-
azacytidine cladribi e, busulf glgtpylsu? ﬁtrgl %9 2 2 glfwotrodeo%gtldme docetaxel,
erythrohydroxynony &nne, e mylestradlg 5-fluoro eényrldln uoroégoxyurldln
monophosphate, fIudarablnephosph@ﬁ@?ﬁﬂb&?ﬁﬂéﬂémﬁéﬁm%%e?h?’dr@)&?ﬁr@@%s@ﬁﬁé taproate,
idarubicin, interferon, 25 medroxypragesteroneacetate, megestrolacetate,
melphalan,mitotane,paclitaxel,oxaliplatin, pentostatin,N-phosphonoacetyl-L-aspartate(PALA),
plicamycin,semustine,teniposide,testosterone propionate,thioteétrimethylmelamine,uridine, 30
vinorelbin, epothilone, gemcitabine, Taxotere, BCNU, CGNU,DTI orouarcil, Herceptin,Avastin,
Erbitux,Sorafenib,GIeevec,Iressa,Tarceva,s’&p;a Ny act omy ", 35 38. Kit comprising a
pharmacologically active quantity of rdingtgLlaim 28 and a
pharmacologically active quantity of at leést ome - 297 - furthér pharmacologically active substance

according to any one of Claims 35 to 37. ‘ .
5 Compound 261 1-ethyl-3-[3-(lH-indol-6-ylamino) -

pyrido[2,3-bipyrazin-6-yl]l-urea

iﬁl@

Compound 262 1-ethyl-3-[3~(3-0oxo-3, 4-dihydro-2H-
benzoll,4joxazin-7-ylanino)-pyridoi2, 3-

10 blpyrazin-6-yl]-urea
H
§00 Q0T
NN N N N o
H H H

Compound 263 1-ethyl-3-[3~(quinoxalin-6-ylamino) -
pyrido[2,3-blpyrazin-6-yl]l-urea

AT )

15 Compound 264 1methyl~3—{3"(3w;rifluoromethoxy—
phenylamino)-pyrido[2, 3-blpyrazin-6-yl]-

I O

Compound 265 l-eLhyl~3-[3-(4d-isopropoxy-phenylaminc) -

urea

20 pyrido[2,3-bipyrazin-6-yl]-urea

A T



- 294 —

Compound 266 1~ [3-(dibenzofuran-Z-ylamino) -
pyridoe(2,3-bipyrazin-6-yll-3-ethyl-urea

B¥seNess

Compound 267 1~ (&6-dimethylamino-hexyl)~3-[3-(4-
5 hydroxy-3-methoxy-phenyl)-pyrido{z, 3-

blpyrazin-6-yl]~-urea

o LIS )\@[
H

Compound 268 1~ (4~dimethylaminc-butyl)-3~[3-(4-
hydroxy-3-methoxy-phenyl) -pyridol2, 3-
10 blpyrazin-6é-vl]-—urea

b I

Compound 269 1~ {3~ (d-hydroxy~-3-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-3~{5-
morpholin-d-yl-pantyl) -—urea

ot o

29, Use of a compound according to Claim 28 for
production of a medicament for the treatment or
prophylaxis of physiological and/or pathophysiological
20 states in mammals, the Lreatment or prophylazis being
effected by modulation of the ras-Raf-Mek-Erk signal

transduction pathway.

30. Use according to Claim 29, wherein the
25  modulation of the ras-Raf-Mek-kErk signal transduction

pathway 1is effected by modulation of one or more



(3]

w
o

- 295 -

enzymes selected from  the group consisting of:
“tyrosine kinase, serine/threonine Kkinase, receptor
tyrosine kinase, cytoplasmic tyrosine kinase,

cytoplasmic serine/threonine kinase”.

31. Use according to Claim 30, wherein the enzyme
is selected from the group consisting of: “Erk, FErki,
Erk27”.

32. Pharmaceutical composition comprising a

pharmacelogically active guantity of at least one

compound according to Claim 28.

33. Pharmaceutical composition according to Claim
32, wherein the active substance is present in a anit
dose of 0.001 mg to 100 mg per kg body weight of a

patient.

34. Pharmaceutical composition according to any
one of Claims 32 to 33, wherein the composition further
contains at least one pharmaceutically compatible

excipient and/or adjuvant.

35, Pharmaceutical composition according to any
one of Claims 32 +to 34, wherein the composition
contains at least one further pharmacologically active

substance.

36. Pharmaceutical composition according to Claim
35, wherein  the further pharmacologically active
substance is selected from the group consisting of:
“DNA topoisomerase T and/or IT inhibitors, DNA
intercalators, alkylating agents, microtubuli
destabilisers, hormone and/or growth factor receptor

agonists and/or antagonists, antibodies against growth
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20

25

30

- 296 -

factors and their receptors, kinase inhibitors,
antimetabolites”.

37. Pharmaceutical composition according to any
one of Claims 35 to 36, wherein the further

pharmacologically active substance 1s selected from the
group consisting of: “asparaginase, bleomycin,
carboplatin, carmustin, chloranbucil, cisplatin,
colaspase, cyclophosphamide, c¢ytarabine, dacarbazine,
dactinomycin, daunorubicin, doxorubicin{adriamycing,
epirubicin, etoposide, 5-fluorouracil,
hexamethylmelamine, hydroxurea, 1fcosfamide, irinotecan,
leucovorin, lomustine, mechlorethamine, G-
mercaptcpurine, mesna, methotrexate, mitomycin C,
mitoxantrone, prednisolone, prednisone, procarbazine,
raloxifene, streptozocin, tamcxifern, thioguanine,
Topotecan, vinblastine, vincristine, vindesine,
amincglutethimide, L-asparaginase, azathioprine, 5-
azacytidine c¢ladribine, busulfan, diethylstiibestrol,
2', 2'—diflucrodecoxycytidine, docetaxel,

erythrohydroxynonyladenine, ethinylestradiol, 5-fluoro-

deoxyuridin, 5-fluorodecxyuridin monophosphate,
fludarabine phosphate, fluoxymesterone, flutamide,
hydroxyprogesterone caproate, ldarubicin, interferon,
medroxyprogesterone acetate, megestrol acetate,
melphalan, mitcotane, paclitaxel, oxaliplatin,
pentostatin, N-phosphoncacetyl-L-aspartate (PRLA},
plicamycin, semustine, teniposide, testosterone
propionate, thiotepa, trimethylmelamine, uridine,

vinorelbin, epothilone, gemcitabine, Taxotere, BCNU,
CCNU, DTIC, 5-flucrouarcil, Herceptin, Avastin,
Erbitux, Sorafenib, Gleevec, Iressa, Tarceva,

rapamycin, actinomycin D7,

38. Kit comprising a pharmacologically active guantity
of at least one compound according te Claim 28 and a

pharmacologically active guantity of at least one



- 297 -

further pharmacologically active substance according to

any one of Claims 35 to 37.



