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1 PYRIDOPYRAZINE DERIVATIVES AND THEIR USE 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 particular in humans. Prior art
The signal transduction cascades ras-Raf-Mek-Erk and 15 PI3K-Akt play
a central role in cell growth, cell proliferation, apoptosis, adhesion,

migration arid Gieese MetabslisthFEBAseent) e tiRd&mental

involvement in the pathogenesis of diseases such as cancer,

n%rgggggngg%ion and inflammatory diseases is 20 proven both for the
ras=Raf-Mek=Erk and for the PI3K- A'.k.t signal pathway. The individual

carBEBRAAR of tHESE signal cascades are therefore important therapeutic
pdints of attacksfiot intetventionimvarious thsease pracessegridopyrazine

(Weinstein-Oppenheimer R, efal, 200,25 Chang; ket g, 2003, Katsa, o
R. etal 2001 and Lu Y. et al 2003). The molecular and biochemical

propérties ofBoth signiaf Pathays aréfirst deBibe s&5arafly ~ @nd/or
hereinaften 30 A lpharatitylof grevhsfacters, @yokines andonvogerdes-ed by

tf%!lﬁffiv&ﬁ? their.grgwihrprometing signals via the; activatienefl G-prafein  in
cou ch ras]which Ie%ds to the activation of serine threonine kinase Raf
and'to th%%?gctﬁ/%tioﬁ%?rr}rlsitbgen-activated protein kinase kinase 1 and

2 (MAPKKZ1/2 or Mekl/2) and results in the phosphorylation and activation

of MARK L and 2 - also known as extracellular signal regulated kinase

(Etkl.and 2), GomRayed (o, oher signal.pathways, the ragRaly ey prx  ang
PI3K-Akt play a central role in cell growth, cell
proliferation, apoptosis, adhnesion, migration and
gluccocse metabolism. Consequently, the fundamental
involvement in the pathogenesis of diseases such as
cancer, neurodegeneration and inflammatory diseases is
proven both for the ras-Raf-Mek-Erk and for the PI3K-
Akt signal pathway. The individual components of these
gsignal cascades are therefore important therapeutic
points of attack for intervention in wvaricus dissase
processes (Weinstein-Oppenheimer C.R. et  al. 20600,
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.

A pluraliity of growth factors, cytokines and oncogenes
transduce thelr growth-promoting signals wvia  the
activation of G-protein coupled ras which leads to the
activation of serine threonine kinase Raf and to the
activation of mitcgen-activated protein kinase kinase 1
and 2 {(MAPKKL1/2 or Meki/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-
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2 Mek-Erk signal pathway combines a large number of proto-oncogenes,
including ligands, tyrosine kinase receptors, G-proteins, kinases and
nuclear transcription factors. Tyrosinezkinases such as, for 5 example,
EGFR (Mendelsohn J. et al., 2000) frequently mediate constitutively

active signals to the downstream ras-Raf-Mek-Erk signal pathway in
thRdurévents taliéed W&hé‘?@ipre%%mlé}%m&ati%rﬁﬁ%% mutateRs  ©f
are-ohotated nu80%sof all humiaritumours {KhiedS.N. ey1@akng09% inase
Marshall Grs1999), the Pighest incidence of 90% being faund in - nyciear

pancreatic carcinomas (Friess H. at al., 1996, Sirivatanauksorn V. et al.,

1988] For RAF A defbguidtBa expreSsioh ndidr ddtivation Has bagn  ~°F
deseritiebin VaFots tiiifotils (Hoeshind/R. attal. 21999, 25 MoPhiligsiFeat- Ly
ake20Q1): B-Ralpaintmutants were :detecied in 66%:0f all-himaninst ream
malignantmelanomas, 14%, of oyarian carcimomas and 120l . coysea
carcinomas of the colpn](Bawes e a?.%/_zdtﬁ). tis thérefore n(f

stfpristChat ERGRSE Primainveived ih fiany 20 Eellfat ptbéssses are
such as €ell growth; gello profileratianand cell:gifferentiation @ £wvissl.B. etet

al;; 1998, Lhang f.ehal; 2083). In gddifion, he ’H%’Q?%@F(’fj!ﬁ%ﬁ?énce of
kinases also have 25 Mek-Erk-indepedent anti-apoptotic functions whose

molecubs St8ps RAEINGt ePBEER TRl desEabéd "RBRISBAES Mdand . et
Bagl-haviesbéen deéscribedsas possibfe interactianipartiieérs §or.theor c-Raf

M@k-é@&-ég@%%@?nt%@&gg%ﬁ%%&/%@'-1 200130 Troppmaier deen
, R U.R. etal., 2004, Gotz R. at al., 2005). It is assumed

ORAGRY St bt RIS dOBERIBAT At MoK Erki oGt il

triagductibhomedhanisinsabntrol4hé ctivatioRaof theo Upstream zag andvere
Rat stipul 435; Thegggenzymes of tﬂ%ﬂ?@sﬁ%@f&d}&ﬁ pesitol3-Kinasess, 143
of ovarian carcimomas and 12% of carcinomas of the
ccelon {(Davies H. et al., 2002). It 4is therefore not
surprising that Erkl/2 is primarily involved in many
cellular processes such as cell growth, cell
profileration and cell differentiation (Lewis T.S5. et
al., 1998, Chang F. et al., 2003).

In addition, the members of the Raf kinases also have
Mek-Erk~indepedent anti-apoptotic functions whose
molecular steps have not yet been fully described.
Askl, Bcl-2, Akt and Bagl have been described as
possible interaction partners for the Mek-Erk-
. 2001,
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 signal

independent Raf activity (Chen J et al

transduction mechanisms control the activation of the
upstream ras and Raf stimuli.

The i1soenzymes 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,
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(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)22, Ptdins(3,4,5)P3
phosphatidylinositol phosphates. The Class | PI3Ks are composed
structurally of the catalytic (pllOalpha, beta, gamma, delta) and the ,
régildtoRy (85alsha, bet%t&lﬁé%arﬁm%) Subuni"5 TRitthetmble, the L Lo+
claiss $(P18KC2atplka, PI3KC2beta)s mndctassdtnfpsa4p)enzynresral ly

bS@an%th%aﬁ%@ﬂé@QEéhe 3 Kinasgs, FWHE%%D MPrtal 1898 2)  and
VanHaesebroeck B. et al. 0012? The PIP increase i gered by the |
PI3iEs ACHAIES-PeYordifErRive tas 16 Ralt-Mek-Etk SighlBathway Vig &5 -

tHeucouptingofeas a¢hecdrshan@{RA®IGHEzVislapiazh . ePaR Kt eta)
aaﬂ&r}cti@s@hqrﬁhansiﬁgmwgﬁesgh%%ﬂ&!sapgame;gsigf@l tﬁ@éh\_/!%h‘a?ﬁy of
re rumng to the cell membrane and con ent overactivation o

age (Aéis i D.R TE'EFAL, 19%%%’%%%9 M Pt al., 3097, ﬁ/?o'o’re 8.%%8'
el/ 21 2998) CorskquBntly, @lie agtivatiorr6fRIBKs Tlilfils at Idast wgrease
cru€ial gegchanisms: fos tumauis forsation: samehethg astivatianeficell ras-
growth and cell differentiation and the iphibiti f apoptosis..20.|
e e Lyt e e SR SRl e ol gs o
al-'oga Bontieda TRefal 91968 BondérA fet &5 1999, 1294) and on
VahHaeseheoeck-Brat alst1999)anvkish canstrigget A-RIBKs4ntribsicallygnal

regulating serine autophesphprylatign for.example. In2baddiion, 1Lis.  ang
known that PI3Ks also have kinase- independent regulating effector

PrOPRRREE R dOHRG SControf of- CArdiBE contrasticir (Critkoer ML ef - R
alet 2602, Pafr@éco et@22004). i is fartherinore piovén tHatREBKdela et

and .P,lBKQ%W.WE@@@@@]@@@%W?SS%%O ophematopeigtic sells and x s

therefore constitute pot nU% points o_f attack for is enzyme-sp ggic N

P%Pgd%ﬁ “and EIB&é)gr%%a Inhibitdrs iy e tredtment of > E
formation, namely the activation of cell growth and
cell differentiation and the inhibition of apoptosis.
In addition, PI3K also have protein-phosphorylating
properties (Dhand et al., 1994, Bondeva T. et al.,
1298, BRondev A. et al., 1299, VanBaesebroeck B, et al.,
1999) which can trigger a PI3Ks-intrinsically
regulating serine autophosphorylation for example. In
addition, it is known that PI3Ks alsc have kinase-
independent regulating effector properties, e.g. during
control of cardiac contraction (Crackower M.A. et al.,
2002, Patrucco et al., 2004). It is furthermore proven
that PI3Kdelta and PI3Kgamma are specifically expressed
on hematopoietic cells and  therefore constitute
potential points of attack for isoenzyme-specific
PI3Kdelta and PI3Kgamma inhibitors in the treatment of
inflammatory diseases such as rheumatism, asthma and
allergies and in the treatment of B and T cell
lymphomas (Okkenhaug K. et al., 2003, Ali K. et al.,
2004, Sujobert P. et al., 2005). PI3Kalpha, which was
recently iddentified as a proto-oncogene (Shayesteh L.
et al., 1999, Ma Y.Y. et al., 2000, Samuels Y. et al.,
2004, Campbell 1.G. et al., 2004, Levine D.A., 2005) is
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inflammatory diseases such as rheumatism, asthma and allergies and in
the treatment of B and T cell 35 lymphomas (Okkenhaug K. at al., 2003,

Ali K. at al., 2004, Sujobert P. et al., 2905). PI3Kalpha, which was

recently identified as a proto-oncogene (Shayesteh L. at al., 1999, Ma

Y.Y. et al., 2000, Samuels Y. et al., 2004, Campbell I.G. et al., 2004,
LeOmBIS A 250057 ish cBRsiderRd 1§ BRtan ipBRantErgetin the @atment
treétmentoof tuiicuwradiseaseBnFhenmportanceofR 13K sBeciesaseas as a

targetfor the developmentofactive substaneesds rtheeefore gxtremels s
diverse %Cé%ang F.& Lee J.T.etal, 52003). The éinaseérelat$(’3#o P13K 1
(PTKIOE Viich THend @& e serinétiionine kiases CAIR, &
h<®M&-1 and DNA-PK (Chiang G.G. et al 2004) are also of great 10
interest. Their catalytic domains have a high sequence homology to the

catalytic domains of P13Ks, In addition, the.| f the tumour, suppresso

BN PTER 1 o 005 StackP AZ&r ! 19877 A whatats the
fuifeion 9 tHe feveisién ofthe phdsphoRiation ttiatdd By thé Pidk—-t and
commbutes tocan soveractatioreaf Aktlandits downsteeamicascadé  great

compopents angd thereby emphasise the capsal importance, pfR13K asad, .

target molucule for tumour therapy. 20 Various inhibitors of individual
cOMPOREADS dithé ias- REENSkEk e P DSk Akt Sighaf pathways have

already been published and patented. 25 The present state of

develapment inthe figld of kinasg rinhibifors, inoparticularotthesr protein
ras-Raf-Mek-Erk and Pl K-Ak;%%tﬁuwa)é, is described in the rcEwer 5)57)
J.%L?Egeb%Le%poﬁtet% ., 20047 and R: W&%ke? é%al.,eﬁoﬁ. These

publicagions ceitaim corfiprehensiey istingsr80wf tHépubilished patantation

spegifications whigh, deserite thepsyihesis and usgof lowegleculae,  an
r%%%%&%%%#%%ﬁon of Akt and its downstream cascade
compenents and thereby emphasise the causal importance

of PI3K as & target molucule for tumour therapy.

Various inhibitors of individual components of the ras-
Raf-Mek-Erk and PI3K-Akt signal pathways have already
been published and patented.

The present state of development in the fileld of kinase
inhibitors, in particular of the ras-Raf-Mek-Erk and
PI3K-Akt pathway, 1is described in the reviews c¢f J.S5.
Sebolt-Leopold et al., 2004, and R. Wetzker et al.,
2004. These publications contain comprehensive listings
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
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-32, PDGFR, c-Kit and other kinases. Great
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and P13K inhibitors. The kinase inhibitor Bay 43-9006 (WO 99/32111, WO
35 03/068223) which is already undergoing clinical trials, shows a

relatively non-specific inhibition patterg of serine/threonine and of tyrosine
kinases such as Raf, VEGFR2/3, Flt-3, PDGFR, c-Kit and other kinases.
Great B impartanceds attached to.this inhibitor in, angiogenesis-ndyced 5y
advanced tumour dlsgases (e.g. in_renal cell carcinoma) and alsa in ,
ABRNBAES Taving A Righ B-RaY Mititafion TalE The CiificaP&tect 5 Bay 17
4359006 islcurrenthy alsoniseingadetermisad in patieptsprasenting withs  a
refraetopy salid timaursdn combination: with; forexampte -Becetaxel Milgs -

s ffects and promising anti-tumoral effects have been described.so
50 o i TOR b MhacHes it DTSR AECGaT 10 ety e o7

Beensdesciibed forBay 2300060 THe Meki/2 inhiBitorPDO3R5901 Wetion
021@6213)1is rcurreaty uadergning aMrase | glinical tialid he: Ppreetrsor and

E;S*Pé&?:{‘s?ﬁ Q&'S'lhﬁ&(‘-’\é%é)ooﬁ 439, WQ 0/3{141) 13085 SHIKING s oy 50

ecause of Its high Mek specificity and target affinity. However, this
comipoutiel probed 1& belnistabdlitally GAsEBRIeh PR&se FPEmafs: NgIrat
clinicakdatarare avadlableeypetfbbthe curre®asudcessob Substance
PD0325901. However, no interaction 20 with Erkl or Erk2 nor any
PI3K-Akt signal pathway inhibiting function or its simultaneous modulation

S yet be isclosed for.this Mek. inhibitor. Ratent specificati :
. el obﬁgﬁg) % 25 Hég)]g?bt%gg)}rido[l, ;b]pg%?z%%%ichls
CaRbee Bhbstituted ke 81 %r ﬁpogﬁﬁ%ﬁ%itﬁuréal,lﬂﬂ&ﬂga, amidihe orthe
gorastdine groupsEiese-eompeuntisc passess propesties asinhibitersiard 1)
madulators.of ; kinases,.in particufar of yrogine and sering/threening,30 . q
kinases, and a use as a medicinal product is Specified. However, no use
of teE@ cofmpounds s modifatersof LS compound proved to be

metabolically unstable in Phase I/II trials. No
clinical data are available vyet for the current
successor substance PD0O325901. However, no interaction
with Erkl or Erk2 nor any PI3K-Akt signal pathway
inhibiting function or its simultaneocus modulation has

yvet been disclosed for this Mek inhibitor.

Patent specifications WO 04/104002 and WO 04/104003
describe pyride(2,3-bipyrazines, which can be
substituted in the 6- or 7-position with urea,
thiourea, amidine or guanidine groups. These compounds
possess properties as  inhibiters or modulators of
kinases, in particular of tyrosine and serine/threonine
kinases, and a use ags a medicinal product is specified.
However, no use oI these compounds as modulators of
lipid kinases, alone or in combination with tyrosine

and serine/threonine kinases has been described.

In addition, patent specification WO 99/17759 describes
pyrido[Z,3-blpyrazines which, among other things, carry

alkyl-, aryl- and heteroaryl-substituted carbamates in
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lipid kinases, alone or in combination with tyrosine and serine/threonine
kinases has been described. 35 In addition, patent specification WO
99/17759 describes pyrido[2,3-b]pyrazines which, among other things,
carry alkyl-, aryl- and heteroaryl-subst@tuted carbamates in 6 the

6-position. These compounds are to be used to modulate serine
threenirfe-protaiii kinases! Pagent spatificatios We1e5/007098 ¢esefibds, to

amongl 5rethecthings, trea-sHbstituied-pwride[2 3rbjpwazines as
inhibitors of the serine/threonine kinase PKB. A use in the treatment of
cancer diseases is specified for these compounds. However, no specific
examples of urea- substituted pyridopyrazines with these biological 10
pfGpettiés arftPGived “Earthét exalnples’of pyrito]2, 3-b1fyiaziness,  among
sabstituted: withasgrea inthe 6sand 7ipoditich are/given 2 paténtpyrazines
Se%C!f&{%{j@@iW&dQS/&gG{ég&é- E@Eg%@p@%@%?ﬁ% 15 patent prg. 2 use
specification are described as inhibitors of . protein kinases,_in particular
k-3 6y KGRI S A e i B et TERE o Arolieratie mbedsas i6°”
given s for HEEECEEITi pourids’afdRg Otiterdhimgs INE usBattHese of urea-
cempeounds asdnodukatarsof Jipid-kinases, alare. or in 20 combination itk 1
serine/threonine kinases js described. The patent application WO
Oﬁfo%%%gld%sécﬁggs,galrﬁgﬁg other things pyrido[2,3-b]pyrazines
substituted with carbamate in the 6-position which inhibit the growth of 25
bacteria as antibacterial substances. No antitumour effect is described.
CErtaimdiphenydgpinoxalings and pyride[2;3-h]pyrazinesagithspesial tuted
akkykpa{]rrehi@ae,ifg @{@/Iﬁ@pelrgih@e Or—@lsxélj_auif@%a@ip@scgf%@@ ata ppamynt
ring which can additiopally a or.carbamate substitutions in, . .
the' g—%r%—%%é’iﬁgﬁ arg} esg}rl e@%gg gzént g%gcific%%%ﬁg W%SOS/(}&M%I}M
WG 037086392 ard Wo t03/08621038 asimhibitoPsef tieSactivityiorithers of
protein kinases, in particular GSK-3, S8yk und JRK-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 lipid kinases, alone or in

combination with serine/threonine kinases is described.

The patent application WO 04/005472 describes, among
other things pyridol[2,3-blpyrazines substituted with
carbamate in the 6-position which inhibit the growth of
bacteria as antibacterial substances. No antitumour

effect igs described.

Certain diphenyl quinoxalines and pyridei{2, 3~
blpyrazines with special alkylpyrrolidine,
alkylpiperidine or alkyl sulfonamides group at a phenyl
ring which can additionally also bear urea or carbamate
substituticns in the 6- or T7-position are described in
patent specifications WO 03/084473, WO 03/0863%4 and WO
03/086403 as inhibitors of the activity of the
serine/threonine kinase Akt. A use in the treatment of

cancer diseases 1is specified for these compounds. No
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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 specification WO 03/024448 describes amide and
acrylamide-substituted pyrido[2,3-b]pyrazines which can also contain
cafameates asddditioneah sulfstitueniand icanlbecdsedbas histopeven for

dw@@@e%%%Eﬁ@ibjtpﬁs-&fﬁp%atﬁ%@qe@&f l pralifesation-diseasesnl0.4n n
another£ub ication (Temple C. et al. 1990) the synthesis of a
6§§th§%a¥%)ar%§t'e-substituted pyrido[2,3- b]pyrazine derivative is

described as one example. No antitumour effect is disclosed or made
obvious. 15 The synthesis of further derivatives of 6-
efytiearbamatessubstitiitedpyrido[2;3-H]pyaZibe e desdrifred irmide and

DHQMQHM@BSQb@@&&ﬁéa@rgpy‘}*ﬂ%‘le,%%ﬁ‘&%m@' GHECLRT can

these compounds is 20 described or disclosed. The publication bz C.
Tehible (19687 Hs&HbeRTHE CsyhtiesisQTd- inveShdationof t L tuents and
6<ethylearbamate- sabstifutedpyride]2 3:blpyrazinesrdsipotential 26cr the

aptimalasial drugs. Nojantitumour effeet is disclased; 05 made obvious.
The P13K inhibitors published so far are undergoing preclinical trials.

ICOS disclosed a 213K inhibitor 30 IC87114 with high PI3Kdelta
isoenzyme specificity (WO 01,/81346%; For P1103 (WO 04/01795?
Y%a%%ﬁﬁaﬁé@%ﬁb@% seleetibityPversus the PRkalphg 20!  the
ispfornndn iadditions agdesearchenironaent whichthas:attractedra cgréat 3-
dealof attention gxists,inthe early, dexelopment 8 of PL3K inbibitars (seey,

the review of R. Wetzker et al.
antitumour effect %s disclosed or made cbvious.

The synthesis of further derivatives of 6~
ethylcarbamate-substituted pyride[2, 3=blpyrazine is
described in a publication by R. D. Ellictt (J. OCzxg.
Chem. 1968). No biological effect of these compounds is
described or disclosed.

The pubklication by C. Temple (1268) describes the
synthesis and investigation of b-ethvlcarbamnate-
substituted pyrido[Z,3-blpyrazines as potential
antimalarial drugs. No antitumcur eiffect 1s disclosed

or made obvious.

The PI3K inhibkitors published so £far are undergoing
preclinical trials. ICOS disclosed a PI3K inhibitor
IC87114 with high PI3Kdelta iscenzyme specificity (WO
01/81346). For PIIC3 (WO 04/017950) Yamanouchi/Piramed
describe a selectivity versus the PIZKalpha iscform. In
addition, a research environment which has attracted a

great deal of attention exists in the early development
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2004). Inhibitors of the SAPK signal pathway, either of Jnk or 5 of p38
have been described in the literature (Gum R.J., 1998, Bennett B.L. et al
2001, Davies S.P. et al 2000). However, no P13K-inhibiting function and
also no specific inhibition of Erkl or Erk2 or simultaneous inhibition of
SAPKs, Erkl, Erk2, or PI3Ks is disclosed 10 for these SAPK inhibitors.
DescriptiBn bhitiéinventon The dbjectisithe presentinvéatiehestet al.,
provide new compounds which can be used for the treatment or 15
prevention of physiological and/or pathophysiological states in mammals,

in particular in humans, which are mediated by signal transduction
pathways selected from the group consisting of: "ras-Raf-Mek-Erk signal
WRHRCTOIT Baffnab, PISKORKt SOHAFtafStbRlaH 20 patiiidy Androf - ©F
SAPK signat transduction pathviayd AL furthee object obtheriavelition B 16 - ,

Dj:@‘é@l? n@@g&@ﬁ*@%ngs f@ﬁqg,ﬁfg@ﬁqw rﬁ@i;%ﬂ@fdﬁati% of,saidooo) .
signal transduction P _ys. t IS further the.o jeCt of the present

URFHER 15 prdVide v KoMGLRAE iich 35 85k b Lsod o g 120 ™
treaffeAt 6r pidlehtibh oPrphydioldgicdl ad/or pathoplisioldgital Setepus
in fnammalsHin particutardn humans, whigh are;mediated by £n2ymesosed

select %from %1 pQ{OUPLﬁOQSi ting of: "ATM, ATR, mTOR, DNA-PK,
hJQS?VTGe-C '?iefurfﬁer ol%jectloflt &30’ invention is to provide new
compounds for the aforesaid uses by modulation of said enzymes. The

[ vggéigg o@l%cg was sur rislirr{glgna%chieved in one a-splect by preparing a
conmm%ﬁeceré%ﬁgito—%‘re@@ﬁeral}%%' > formula (1) :th: (1) wherein the
stbstitGEns 1, RE, RARLFARSHHNe foNSRing PBanify: BoRIGHIRI®aRew
bedndepententiyrof one anothetve used for the treatment or

prevention of physiocleogical and/or pathophysioclogical
states in mammals, 1in particular in humans, which are
mediated by signal transduction pathways selected from
the group <consisting of: “ras-Raf-Mek-Erk signal
transduction pathway, PI3K-Akt signal transduction
pathway and/or SAPK signal transduction pathway”. A
further object of the invention is to provide new
compounds for the aforesaid uses by modulation of said
signal transduction pathways. It 1is further the object
of the present invention tc provide new compounds which
can be used for the treatment or prevention of
physiological and/or  pathophysioclogical states in
mammals, in particular in humans, which are mediated by
enzymes selected from the group consisting of: “ATM,
ATR, mTOR, DNA-PK, h3MG-1”7. A further object of the
invention is to provide new compounds for the aforesaid

uses by modulaticn of said enzymes.

The inventive object was surprisingly achieved in one
aspect by preparing a compound according tc the general
formula (1)
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() hydrogen (ii) hydroxyl 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, ¥ CF3, ON, NH2, NH-alkyl,
NH-cycloalkyl, NH-heteroc Ayl NH-aryl, NH-hetgroaryl, 20
NH-alkyl-cycloalkyl, NH- alljg - aryl,
NH-alkyl-heteroaryl, NH-alkyl-NH2, N aIkZEH N(alkyl)2,
NHC(O)-alkyl, NHC(O)-cy T{cyclyl NHC(O)-aryl,
NHC(O)-heteroaryl, NHC(0) aIkyI aryl, NHC(0)-alkyl-heteroaryl,
NHSO2-alkyl, NHSO2 25 cycloalkyl, NHSO2-heterocyclyl, NHSO2-aryl,
NHSO2- heteroaryl, NHSO2-al'xyl-aryl, NHSO2-alkyl-heteroaryl, NO2,
SERS-aikYl, Safyl, SHIEHRRITON. GEF3, B2alkyRE-cychalkyl2ve  the
Osheteracyelyl @-atylng- heteroaryl, O-alkyl-cycloalkyl,
Ocalkyl:nptgrocyclyl 30 Osalkyl:ard. Q-alkylhetsroaryl, Q-glkyl-OH,
0-(CH2)n- 0, OC(0O)-alkyl, OC(O)-cycloalkyl, OC(O)-heterocyclyl,
OC(O)-aryl, OC(O)-heteroaryl, OC(O)-alkyl-aryl, OC(O)- alkyl-heteroaryl,
OSO3HyOS8@2+alkyl, 0S02-cycloalkyl, OSO2-heterocyclyl, OS02-aryl,
OSOZ heteroaryl 0SO02 35 alkyl-aryl, 0SO2-alkyl-heteroaryl, OP (0) (OH)
é%) alk <h’ )-aryl, C(O)-heteroaryl, CO2H, CO2-alkyl, C02 10
C)féll IkyV terocyclyl, CO2-aryl, CO2-heteroaryl,
C02-alkyl-cycloalkyl, C02-alkyl-heterocyclyl, C02-alkyl- aryl,
Cop2:alkylheterpatyl, C(0)-NH2, C(O)NH-alkyl, C(0)NH-cycloalkyl,
C(O)NE-heterocyclyl, C(O)NH-aryl, 5 C(O)NH-heteroaryl,
C(O)NH -alkyl-cycloalkyl, C(O)NH- alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
C{NH- élk%%etews@ﬂee%om‘(aqkyﬁ >glo)Neydoalkg)Faturated and

can consists of 1 to 8 C atcoms,

(v) unsubstituted or substituted aryl, wherein the
alkyl group can be substituted with one or more, the
same or different F, Cl, Br, I, Cry, CN, NH;, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heterocaryl,
NH-alkyl-cycloalkyl, NH-alkyl-~heterocyclyl, HNH-alkyl-
aryl, NH-alkyl-hetervaryl, NH-alkyl-NH;, NH-alkyl-OH,
N{alkyl)a, NHC{O)-alkyl, NHC (0) —¢cycloalkyl, NHC (C) -
heterocyclyl, NHC(O)-aryl, NHC(O)-hetercaryli, NHC(O)-
alkyl-aryl, NHC(O)-alkyl-heterocaryl, NHSO;-alkyl, NHSO:-
cycloalkyl, NHSO.~heterocyclyl, NHSOz-aryl, NHS0,-
heteroaryl, NHSO,~alkyl-aryl, NHSOp,-alkyl-heteroaryl,
NO,, SH, S$-alkyl, S-aryl, S-heterocaryl, OH, O0OCF;, O-
alkyl, O-cycloalkyl, O-heterocyclyl, C-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, ©O-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-heterocaryl, O-alkyl-OH, O-{(CHz)u-
0, OC(O)-alkyl, O0C{0O)-cycloalkyl, OC(Q)-heterccyclyl,
OC (0)~aryl, OC(0)-heterocaryl, O0C({0)-alkyl-aryl, 0C(O)-
alkyl-heteroaryl, 080:H, 050z—alkyl, CS80z-cycloalkyl,
O0S0;~heterocyeclyl, CSOz-arvi, 080;-heteroarvl, 0850,-
alkyl=-aryl, 080;~alkyl-heteroaryl, QP (Q) {OH) 5, C(0)-
alkyl, C(0C)-aryl, C(0O)-heteroaryl, CO:H, CO;-alkyl, COz-



1G

ib5

20

25

30

35

C(O)N(aryl)2, C (0) N (heteroaryl) 2, SO-alkyl, SO-aryl, So2- alkyl,

S02-aryl, SO2NH2, SO2NH-alkyl, SO2NH-aryl, SO2NH 10 heteroaryl,
SO2NH-alkyl-aryl, SO3H, S020-alkyl, S020- aryl, 5020-alkyl-aryl, alkyl,
cycloalkyl, heterocyclyl, aryl or hetero]a(PyI n can have the value 1, 2 or 3
and the alkyl-, cycloalkyl-, heterocyclyl-, aryl-, heteroaryl-,

alkyéyciddikyl-, alkyt-hetdrdsyeiylc 16l alky-aryk ard alkyPheterssamparyl,
Sagb%tiwmadgs 3 fox $hagib ?J@Eg/qqn inﬁgmabw&:%@a@ﬁcé\g/i):mg}&qbsmgeapmylw
substitute ro wherein t teroa oyp.can

with oine or EZ% moﬁrgt e%sagne or dﬁfﬁerent gl I?l}krﬂﬂll2 'CF3 ecg%sﬁ%ljzgg Ky
NG NR ey BRAIKYE NH-HetErobciyr NEFaRH CNIL heterbaRi NE-axy L,
NtiealkyHeyeiaalkyla N-alkyl-heteroeyelyl, dyH-alkyddaorwl] kv 1, C(C)NH-

N |- H Ikyl I I lkyl)2 5 _
NngCQ( % g}%ﬁé%ér(%\% c?cloalw%éghﬁH%J%) h@;%%% @;HC g Har ek

I—R?(%f‘ﬁ%iféf%aryl NH&@??&WyFéﬂWNHC(O) alky-hetdroge Oal}iyl V2
NHSOZ-&dkyy, L NH SO tidl batikply M-S 02-hetéfooytlyl, NHSO2zaryl, , S02-
NESO2 helesary, NHSORalkyl-any, WHSQR ik betaragby NOZ:o,xi-
OEI S- alk [, S-aryl, S-hetero f; l, OH, OCF3 0 Q alkyl cycﬁial yl, _

&yER 5%}daryﬁ%2%ﬁ<y? %I]anJO alkypﬁ%tero )Pc?lyl ) aryIS%2
akkwﬁeteﬁ%a@r@@@ﬁwwloc@l@ybloamypb@(@)yhetewmcyciyl
OLA0)-aryh, %@ﬂe&@g@@rylno@é(}) ausylsaryh@ciz(@m&ykhetgrcz@fyla and

O3H, OS02- IkyI 35 0S02-¢ 2heteroc lyl, OS02-ar
Oﬁ?ﬁ hete?t%av\yryl 0s02 kg] aryx/fké%(ﬁ alk Fg?mteroa ﬁ (Ci)(OH)¥

ClOtakp2EO)-aryl, E{FVReteitaryie -CO2H, COZ%ﬂ%N b?%@&%amyﬂyl-'
CO2iheteroeyalyl, £02-aryly CoRsheteroaryl ] COZ=alkylayelgatkyfor their

C0Z;alkyl 11 hetergeyclyl, CQ2:alkyl-aryl 802 alkyl-heteroaryl,
C(O)-NH2, C(O)NH-alkyl, C(O)NH- cycloalkyl C(O)NH- heterocyclyl,

C(O)NH-aryl, C(O)NH-heteroaryl, C(O)NH- alkyl-cycloalkyl,
C(O)NH-akylheteraoychd; CO@)N$:bstituted heterocaryl, wherein

the hetercaryl group can be substituted with one or
more, the same or different ¥, C1, Br, I, CF3, CN, NH,
NH-alkyl, NH-cycloalkyl, WNH-heterocyclyl, NH-aryl, WNH-
hetercaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-
alkyl-0OH, N{alkyl)., NHC{O)-alkyl, NHC(O)-cycloalkyl,
NHC (0) -heterocyclyl, NHC(C) -arvyi, NHC (O) ~hetercaryl,
NHC (0)—alkyl-aryl, NHC(O)-alkyl-hetercaryl, NHSC;-alkyl,
NHSOz-cycleoalkyl, NHSO;-heterocyclyl, NHSO;-aryl, NHSO,-
hetercaryl, NHSO;-alkyl-aryl, NHSOz-alkyl-heterocaryl,
NO,, S8H, S-alkyl, S-aryl, S-heterocaryl, OH, O0CF;, O-
alkyl, O-cycloalkyl, ©O-aryl, O-hetercaryl, O-alkyl-
cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl, O-
alkyl-hetercaryl, 0OC{0O}-alkyl, OC(0)-cycloalkyl, OC(O}-
heterocyclyl, QC{G)-aryl, OC{(0)~hetercaryl, QC (0} -
alkyl-aryl, O0OC{G)-alkyl-hetercaryl, OS03H, 0OS0:-alkyl,
C08Ces~cycloalkyl, 0SCy~heterocyclyl, 080,—-arvyi, 080;-
hetercaryl, 080z-alkyl-aryl, 0S0~alkyl-hetercaryl,
OFP (0) {OH) 2, C{0)~alkyl, C{O)~-arvl, C{0) ~heterocaryl,
COzH, COz-alkyl, COz;-cyaloalkyl, COy-heterocyclyl, COs-
aryl, COs-hetercaryi, COz-alkvl-cycloalkyl, CO,-alkyl-
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5 alkyl-aryl, C(O)NH-alkyl-heteroaryl, C(O)N(alkyl)2, C(O)N(cycloalkyl)2,
C(O)N(aryl)2, C(O)N(heteroaryl)2, SO2NH2, SO2NH-alkyl, SO2NH-aryl,
SO2NH-heteroaryl, SO2NH- alkyl-aryl, SO3H, 5020-alkyl, 5020-aryl,
S020-alkyl- aryl, alkyl, cycloalkyl, heterbcyclyl, aryl or 10 heteroaryl, and

the alkyl-, cycloalkyl-, heterocyclyl-, aryl- and heteroaryl substituents for

theirpars can iy 1turn becsybstituted:- ity ORS, wheses RS cahdrecalkylr v,
@ﬁ'gﬁ'% 15 haterocysivl, apyheteroand alioboyalaalknly | c o1 vit-

eterocyclyl alk IaryI or alkyl-heteroaryl, and the alkyl-, cyc oaléy
B BETERIS A, HOlHOART= Biky-cy ORI G RERFBGy, (O 1t
alky/kaiyt oy alkykheteroaryl Substittients for theirt 20 paytcdantin tur be) NH-
Sawwtegan) SR&; whereikRe canhe-alkyx ¢ Ioalkyl,ch@l;q&qm,l V2,
het roar rl@/ gcloalky % Ihete cycly ’W% 1)
Pﬁgt ?éfé:répg P5/'the alky clb ﬁeterocyc aryi—ang -Y )20
hétéﬁﬁ)féfyl Byl dalkyl- %Eﬂe%fhe%émbyclﬁlozfﬁﬂkﬂ%mr@ﬁryl SOz NH-
?Hs)ykmteéqqul sutzﬁbigaentz mgdjed'w Rart can H@gwnatzejsubsti,t;ﬂ@@ 30xy1-~
iX) NR7R8 erein R7 and.R8 endently of one an ther can
hygr%gen a@yq(%yéloalkﬁ/ Cf%etey(]){ %Iyl ar@%%%é)r% OJ1I’<y| C%: foa ?Ekyl
alkgl-Rétepgayelyl IRy i @Wﬁet&@&%éﬁ&ﬁheramt%gvaémw
heteyacyclyt and+ and 3biieteraaryl-, alikemhcycloalkyl atkykheteracyelyh, in

alkyl-aryl or alkyl-heteraaryl substituents for their part can in turn be
substituted, 12 or R7 and R8 together mean cycloalkyl or heterocyclyl,

wherein cycloalkyl and heterocyclyl for their part can in turn be
substituted O R3 and:R4<«cian indépendently dfsoneanoffier mearcloalkyl,

hydrogen or NR9R10 agsyming thatdt B3z NROR10, R 1 -cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or alkyl-hetercaryl, and
the alkyl-, cycloalkyl-, heterocyclyl—, aryl-,
heterocaryl-, alkyl-cycloalkyl, alkyl-heterocyclyl,
alkyl-aryi or alkyl-heterocaryl substituents for their
part can in turn be substituted,

(viii) SRE&, wherein R&6 can be alkyl, cycloalkyl,

hetercocyclyl, arvli, hetercaryi, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or alkyl-hetercaryl and
the alkyl-, cycloalkyl-, Theterocyclyl~, aryl- and
hetercaryl-, alkyl-cyclcalkyl-—, alkyl-heterocyclyl-,

alkyl-aryl- or alkyl-heterocaryl substituents for their

part can in turn be substituted,

{ix) NR7R8, wherein R7 and R8 independently of cne
ancther can be hydrogen, alkyl, cycloalkyl,
heterocyclyl, arvl, heteroaryl, alkyl-cycloalkyl,
alkyl-heterocycliyl, alkyl-aryl or alkyl-hetercaryl and
the aikyl-, cycloalkyl—-, heterocyclyl-, aryl- and
heteroarvyl-, alkyl-cycloalkyl, alkyl-heterocyciyl,
alkyl-aryl or alkyl-heterocaryl substituents for their
part can in turn be substituted,
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H, and if R4 = NR9R10, R3 = H, wherein R9 can be hydrogen, alkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, alkyl-cycloalkyl, 10
alkyl-heterocyclyl, alkyl-aryl or alkyl-heteroaryl and the alkyl-, cycloalkyl-,
heterocyclyl-, aryl- and heteroaryl-, al/l-cycloalkyl, alkyl-heterocyclyl,
alkyl-aryl or alkyl-heteroaryl substituents for their part can in turn be
substitlitedntb aAd RiQe tar meen=C(ENRIERXZ Iwhereinet ey Sand 1,

F%ﬁfﬂe%q}%léyarbggmepgﬂge%/t%fﬁker@%erf?@f(l)t@y@mg%l@&) can

unpsubstituted or SL% bstituted alkyl wherein the alkyl group can be
shibstitafedl with BA8BrniGre:tHe same or different F, CI, Br, I, CF3, ON,
NH2, NH-alkyl, 25 NH-cycloalkyl, NH-heterocyclyl, NH-aryl,

I\Mhe&@{@arymNHc@IKyl-qw&@gU%d&Ht@@yl heterogyelyl, bkalkyl arylean

I-heteroar yl)2, NHC(O)-alk I -cyc _
%‘Yg C§/gnel%erocyglqyl %]!éﬂﬁ—ljg (%)Sar;ﬂ1 ’V-&mc%)gheteroa gg})ﬁ/ gl&yl aryI
NHC @) <alkyf 3@%@@%%%?1 RHSbH2-akil; NHSO2- cycloalkyl NHSO2-
h@tﬁ@é}i@iyl NHS02-anyl, NHSO2heteroaet, NHSQ2-alkyl- angcloalkyl,

? gﬁg&iyﬁeroary&l}\lgz SHhét%l@éa%y‘iydoalié‘/i’k?Teé?Q%Q}_’h(yl

S-ary aryl CFS 0-alkyl, O-cycioalkyl, O-héterocyclyl
02, B35 hEterGaiTE: Ohalkytcheibaikyy b-ayl- ﬁét%i’&c%ﬁ)feé%}%wlarﬁnd

Otalkyl-hetdrgary), OC{D)alkylk@TA(0)- crelvatkyl: @C(@)-heteracydlyl, and
QLQ)raryl PC(0)- hef@i L&E@aﬁlk 3_aryl O%@@M@é@@%@%ﬁ 1,
3H, 0S02-alky! OS cycloalkyl 032 heteroc l, 13 OSO02-ar
0T Het by P OB P 0% nlkT B A O R BHES1
Gte)-alkyhC(0)-dryk 1T (0% eteroaryi062H, 002-alkyl, 002-cycloalkyl,

CO2- heterocyclyl, 002-aryl, 002-heteroaryl, 002-alkyl

and R10:
can mean ~-C{Y)NR11IR1Z, wherein Y = O, 3 and R11 and RI12

can be independently ©f one ancther
(1) hydrogen,

{(ii) unsubstituted or substituted alkyl wherein the
alkyl group can be substituted with one or more, the
gsame or different F, Cl, Br, I, CFs, CN, NHs, NH-alkyl,
NH-cycloalkyl, WH-heterccyclyl, NH-aryl, WNH-heteroaryl,
NH-alkyl-cyclecalkyl, NH-alkyl~heterocyciyl, HNH-alkyl-
aryl, NE-alkyl-hetercaryi, N{alkyl}s, NHC(O)-—alkyl,
NHC (G} —cycloalkyl, NHC (0} ~heterccyclyl, NHC (O} -arvyl,
NHC (O) -heteroarvl, NHC (O) ~alkyl~aryl, NHC (O} -alkyl-
hetercaryl, NHSO,-alkyl, NHSOp~cycloalkyl, NHSO,~-
heterocyclyl, NHSO;-aryl, NHSC;-hetercaryl, NHSO;-alkyl-
aryl, NHSO,-alkyl-heterocaryl, NOs, SH, S-alkyl, S~
cycloalkyl, S-—heterccyclyl, S-~aryl, S-heterocaryl, OH,
OC¥3, C-alkyl, O-cyclealkyl, O~heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, O~alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-heterocaryl, O0C{0O)-alkyl, OC{0O)-
cycloalkyl, CC {0} -heterocyclyl, OC(C)-aryl, QC(0) -
heteroaryl, OC{O)-alkvl-aryi, OC(0)-alkyl-hetercarvl,
080sH, 0S80z-alkyl, 030z-cyclcalkyl, 0S0;-heterocyclyl,
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5 cycloalkyl, 002-alkyl-heterocyclyl, 002-alkyl-aryl, C02- alkyl-heteroaryl,
C(0)-NH2, C(O)NH-alkyl, C(O)NH- cycloalkyl, C(O)NH-heterocyclyl,
C(O)NH-aryl, C(O)NH- heteroaryl, C(O)NH-alkyl-cycloalkyl, C(O)NH-alkyl-
heterocyclyl, C(O)NH-alkyl-aryl, C(O)NH-alkyl 10 heteroaryl,

C(O)N(alkyl)2, C(O)N(cycloalkyl)2, C(O)N(aryl)2, C(O)N(heteroaryl)2,
Stalkyd rSOrarghs SO 2<dlkylo $S021aryl> SOZNH2 ySO2NH-alk@s O2-al kyl -
SQANH:avl, BOZN-heterean], SORBILalkybharyl, SO 8030-alkx (o

020- ag/ %IOZO al(l:% ﬁ‘ryl C oalk \ﬁ&fteroc%pr?ltéi é;éﬁ%kﬁteroaré/&

(|||) unsu stituted or suBstltute §/ciio ‘whereéi 0 group
can bersubistitutéd with@he 8 Yere, th&sameGridifierént F, CLBr; &1 kyl-

%1@&@%2%@5@1@49&%%&@@%@% yloskl-arykyi-aryl, CO,~

NH-al yI aryl I-heter al NHC(Q)-
a&yF%Hg?g) cycﬁo Vi, NH I\@ ﬁg?({arocycl ?farléfh{‘g %ﬂlé} 9 ) NE-
NHCE)Hetéroaryf; @éb)hélkﬁl%wwléi’é@) Galley1 idterbdi, C (O) NH-
NHS@2 ket INHSO2:-cygiakyl, INHS O 250heteracyclyl, NHSQ&«}aWkal_

NESQ2-heteroaryl, NHSO%W%MSQMWI heterqary, Qﬁl—*alkyl—
0-alkyl, O-cycloalkyl, O- heterocyclgé) 0-aryl, O- heteroar)él 0- aIkyI aryl, 0

allGERGRTGATY, OC(0)-51kit) DE(OSE Laalkyl, OCO)R heEF ey Ky L) 2/
OC(O)raiyl OCH)-héterdand O30 alkyl#byla Lkyl, SO-aryl, 50;-
8%& jﬁ”:ykdj?l%i@l?w' %@9@@,0 %%%&@Jﬂh t hk9§025@2(§\l@£ﬁ|(!§|¥|yll SO,NH-
eterocycly eter ar
080Z A hetero %ﬁ%% 8) Hj2 Y002H, anj? Zﬁy}a’g(alkylsozo
C@Meteﬁ‘r@e?dyll @E,’zwwbozmé@}w@oz%ﬁ@@gg@y@bmkyl aryl or
0a2-adkd-heterocyclyl, CO2-alkyl-aryl, CO2- alkyl-heteroaryl, C(O)-NH2,
C(O)NH-alkyl, C(O)NH- cycloalkyl, C(O)NH heterocyclyl, C(O)NH-aryl,
O)NH- heteroaryl, C(O)NH-alkyl-cycloalkyl, C(O)NH-alkyl- heteroq{lclyl
é@mm YRR LE O alky| T hEtdrbaiyrC(ONGaRGHEY L, wherein
CON(eyataadkyl}?;1 group can be substituted with one or

more, the game cr different F, Cl, Br, I, NHz, NH-alkyl,
NH~cycloalkyl, NH-heterccyclyl, NH-aryl, NH-hetercaryl,
NH=~alkyl-aryl, NH~alkyl-hetercaryl, N{alkylj:, NHC(O)-
alkyl, NHC{O)=~cycloalkyl, NHC{O)-heterocyclyl, NHC(O}-
aryl, NHC {O)~heterocarvyl, NHC (C)~alkyl-arvl, NHC (O) -
alkyl-hetercaryl, WNHSC,-alkyl, NHSO,-cycloalkyl, NHSO,-
heterocyclyl, NHSO;~aryl, NHSOz;~heterocaryl, NHSO;-alkyl-
aryl, NHSO;-alkyl~heteroaryl, OH, O-alkyl, O-cycloalkyl,
O-heterocyclyl, O-aryl, O-heterocaryl, O-alkyl-aryl, O-
alkyl-hetercaryl, OC(0O)~alkyl, OC(O)-cycloalkyl, 0OC(O)-
heterocyclyl, OC (0} ~aryl, OC({0) ~hetercaryl, QC{0O) =~
alkyl-aryl, OC(0O)-alkyl~heterocaryl, O0OS03H, 050;-alkyl,
080s-cycloalkyl, Q80z-heterccoyclyl, 080,~aryl, 080z

heteroarvi, O080z-alkyi-aryl, 0S0y~alkyl~hetercaryl,
CP (0O} {OH} 5, CCoH, COp=alkyl, COp~cycloalkyl, CGOo-
heterocyclyl, COz-aryl, COz-hetercarvl, COy-alkyl-
cycloalkyl, COp-alkyl-heterocyclyl, COy~alkyl-arvyi, CO-
alkyl-heterocarvyl, C{(0O)~NH-, C{O)NH~alkyl, C{O)}NH-
cyciocalkyl, C(O)NH-heterocyciyl, C({O)NH-aryl, C{O)NH-
hetercaryl, C{O)NH~alkyl-cycloalkyl, C{O)NH-alkyl-

heterocycliyl, C{O)NH~alkyl-aryl, C(O)NH-alkyl-
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C(O)N(aryl)2, C (0) N (heteroaryl) 2, alkyl, or aryl, (iv) unsubstituted or
substituted heterocyclyl, wherein 5 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, alkyl-ak{# or aryl, (v) unsubstituted or
substituted aryl, wherein the aryl 10 group can be substituted with one or
meres thessarme or diffefet® RIGHL 1By 1,)€F3, ON, NHZ) )NH<alkyloRHky 1} 2,

cycloatkyk Nhisheteroeyalyl nNH=aryh NH-heteroaryl; Nialkyleycloalkyl,
NH-alkyl-heterocyclyl, NH-alkyl- aryl, NH-alkyl- heteroaryl NH-alkyl-NH2,

NH-alkyl-OH, 15 N(alkyl)2, NHC(0)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
héiéirbcyél)‘il‘;lhlm(gylﬁ%ﬂ, NECtORhbidisast NHCOP algl-gryl, wherein
Mﬁ@(%‘@ﬂ@’f@@ﬁﬂf@@M DHSQ2-aliyl, NHSOZ-eycloallkyl with one or
NHSO2-het eroc NHSOZ2-aryl S02- hetero HSO2- ary,
NHSO2- a?l<y? heteroary rzo“%k%%@“éﬁj% gfl?yl g)r cgﬁ%ﬁ 0 g}lkyyi &HZ'
SIHertEclyl NE2RY1Y S-hatefgany 1 MY ETEY b- @Ryla%woalkw 0-
heterocyclyl, O-aryl, O-heteroaryl, 0-alkyl-cycloalkyl, 0-alkyl-heterocyclyl,

OZQ?I yl-anyl, Q:alkyl:heteroaml,; Qsalkyl-0H, 9- %1 0,1 RC0):alkyl, aryl
OC(0)-cycloal jgl 25 OC(O)-heterocyc Fy{l OC(0O) aryl OC(0)- heteroaryl

CEOYRIKYRary?OEID) kYt Hetstod fb@@%HOés%@ramyF ¢ samé or
@S(ﬁey@loalkw,osozrhetﬁmcyélyl OB02-afjl, O8BY2-hekétoamiyl, NH-

o -8lkyl: ﬁylh OW@%‘%EO?C%: r}}’iozoﬁ)@?(%g%a. Cl(QQ}ElFbéﬂ:eroaryl
@%’f—éﬁﬁe )% )(;Teég 934 C -hgteré/a?y ?ﬁ)ezraﬁg C%éﬂrdélk jH-askyl=
Govalkyl- %t@ré@dﬁhégémﬁﬁ%yl CO2=alkyishetéiidaryl, I\Yﬁ(@)lNHTQ‘OH
Q(@Hlﬁlyﬁlkyl C(%}M*ﬁycl@ahkyhikCl(O)Nﬁ (eterogyclyh (OINH-anhe (o

5-58 ﬁoﬁeﬁtj ael'?éro(ébyg} ():'\ebé% R aﬁﬁﬂa@%l bgﬁl\tlH éiﬁlﬁyheteroNa%CI
R L G S il
SOyl L SOraryl, SO2salkyh SO2raryl; SQ2NH2, 8O20H-atkyl,, NHSOz
SQaNHaryl, SOZNHhgteraanyl, SQeNH:alkylkayh SO3Ky 1 _hetercaryl,
NO2, SH, S-alkyl, S~cycloalkyl, S-heteroccyclyl, S-arvyl,
S-heteroaryl, OH, QOCFa, O-alkyl, O-cyecloalkyl, O-
heterocyclyl, O~aryl, O-hetercaryl, O-alkyl-cycloalkyl,
O-alkyl-heterocyclyl, O-alkyl-aryl, O-alkyl-heterocaryl,
C-alkyl-0H, O=(CHp)p,~C, OC(0O)-alkyl, 0C{0O)-cycloalkyl,
CC{0)-heterocyclyl, OC{0)~arvl, QC(0)-hetercaryl,
OC(0)—-alkyl-aryl, OC(0)=-alkyl-heterocaryl, O30zH, O0S0;-
alkyl, 080;-cyclecalkyl, 050z~heterocyclyl, 080;-arvl,
080;-hetercarvl, VOSOQMalkyiwaryrl, CS0z-alkyl-heteroarvl,
QB {C) (CH) 2, C{O)—~alkyl, C{0)~aryl, C(C)Y-heterocarvl,
COzH, COz—alkyl, COz=~cycloalkyl, COz-heterocyclyl, CO;-
aryl, CO;-heteroaryl, COy~alkyl-cycloalkyl, COy-alkyl-
heterocycivl, COz~alkyl-aryl, COs—alkyl-heteroarvl,
C{0) ~NH;, C{O}NH-alkyl, C{O)yNH~cycloalkyl, C(O)NH-
heterocyclyl, C{QO)NH~aryl, C(O}NH-hetercaryl, C{0O)NH-
alkyl-cycloalkyl, C({(O)NH~alkyl-heterocyclyl, C{O}NH-
alkyl-arvi, C{O}NH~alkyl~hetercaryl, CiOYN{alkyl)z,
ClO)N{cycloalkyl),, Ci{O)N{aryl):, C{O)N(heterocaryl),, S0O-
alkyl, 80O-aryl, S80p-alkyl, 80s~aryl, SO0OsNHz, SOxNH-alkyl,
SO;NH-arvl, SO;NH~hetercaryl, SC,NH-alkyl-aryl, S0O3H,
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15 S020-alkyl, S020-aryl, 5020-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl,
aryl or heteroaryl, and n can have the value 1, 2 or 3, 5 (vi) unsubstituted
or substituted heteroaryl, wherein the heteroaryl group can be substituted
with one or more, the same or differehtF, Cl, Br, I, CF3, ON, NH2,
NH-alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH- heteroaryl,
NtG-ailad-Cyeglbalkyl, Nebalkyd-helerocyclyl &A@ N&:atkyl=angl; 1, alkyl,
= - oakr = 2, s alkyls
R‘%@%ﬁ%ﬁf B %(%%—E!C@%%g% ] nl}é ?%ﬁé?ﬁ%%ﬁ%ézoﬁ;&n -
l\ﬂfé’(%)ﬁ?é?e%%lrg‘fa I\PHC&))E)alTk “aryl, NHC(0)-alkyl-heteroaryl,
NHSO02-alkyl, NHSO2-cycloalkyl, NHSO2-heterocyclyl, NHSO2-aryl,
gﬁﬁgZIia%l@g&{@g%ﬁ\é%@%—?w&)ﬁb@%ﬂéﬂ%@ﬁf%ﬂbm@t@l@?ryl{ g«t@%l@in
- L o-ar -heteroaryl, OH, F3, 0- -cycloalkyl, O-aryl,
o HtorbyT AN cylioaley, Gy et Ses o -y 0. 002 " o
alkgl-RetefbaryE TE(O)alldh fOetoleydloalkyl; OET0) 20 héterocydi, Nz,
OG(Q):aryl, OC(@)-beteroanyt Q¢ (O)salkylearyb QC(0)1alkylthetergaryl, NH-
308072l OSEzcilanlol, GROZ IOl 08023001 1,

0S02- heteroaryl, 0S02-alkyl-aryl, 0S02-alkyl-heteroary, OPS ){S
ABy-2alksT Ceoany!, Clb)meteroaii =55 To2it Codikgt <V ~NHz,”  NE-
Co2kpyctaatkyl, €02-hetedrpcyclyfHCOZ Jaryl, 002 -hetskatyl) ~cycloalkyl,

COx l-gycloall 92-plkyl- heterepyclyl,.G02-alkylran,) - ,
C%gﬁgl-ﬁitgroﬁéwﬁc 0)-NH2 5 &ﬁ ©) Syeloalkyl v

RO AL 1 COINR LA, AN RS ror A O §0° 2
alkiiEeyclontkyh B () NH-alkyitheteedeyeht YOO)NH- kg Rargryl, NESOz-
o e Nt O oot
SO REleronn . SO2NH. a1, SOSH _SOA0 Ay, S0d0-aff ™ O
SB26:alkyl-afy1 35 bikyL eytloalkyr eterocy WilaiE PRt Foaryl? (Ril< 1~
-G(@IRE T wherein ®l7icambe atkyk @rylcory:,  O-alkyl-aryl,  O-
alkyl-heteroaryl, OC{(0O)-alkyl, OC{0)-cycloalkyl, OC(0O)-
heterocyclyl, QC{C}y-aryl, OC {0} ~hetercaryl, OC{0) -
alkyl-aryl, OC(0O)-alkyl-heteroaryl, O©SOz3H, 0SO;-alkyl,
GS80z-cycloalkyl, 080y-heterccyclyl, 05C;-arvl, Q80,-
heterocaryl, 08Cz;-alkyli-aryl, 050,~alkyl-hetervarvyl,
QP {0} (OH}) 5, C{0)—-alkyl, C{oYy-arvl, C{0) -heteroarvl,
CO,H, CCz-alkyl, COz-cycloalkyl, CO;-heterocyceclyl, COx-
aryl, CO;-hetercaryl, COz—alkyl-cycloalkyl, CO;-alkyl-

heterccyclyl, CO.—alkyl-aryl, COz—alkyl-hetercaryl,
C{C) -NH,, C(O)NH~alkyl, C(CyNH-cycloalkyl, C(O) NH-
heterccyclyl, C(C}NH=-aryl, C(O)NH-hetercaryl, C({O)NH-
alkyl-cycloalkyl, C({O)NH-alkyl-heterccyclyl, C{O)NH-

alkyvl-arvyl, C{QO)NH~alkyl~heteroaryl, C{OYN(alkyl}q,
C{OyN(cycloalkyl),, C{O}YN(arvl)s, C{O)N (hetercaryl}s,
SO.NH,, 80zNH-alkyl, SOpNH-aryl, SOy;NH-heteroaryl, SOpNH-
alkyl-aryl, SOzH, S80,0-alkyl, 8C;0-aryl, 80,;0-alkyl-aryl,
alkyl, cycloalkyl, heterccyclyl, aryl cr heteroaryl,

(vii) ~-C{0)-R17, wherein R17 <¢an be alkyl, aryl or
heterocaryl and the alkyl and aryl substituents for
their part can in turn be substituted,
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heteroaryl and the alkyl and aryl substituents for their part can in turn be
substituted, 16 (viii) or R11 and R12 together can mean cycloalkyl or
heterocyclyl, 5 can mean -C(Y)NR13R14 wherein Y = NH and R13 and
R14 can be independently of one anéther, (i) hydrogen, 10 (i)
unsubstituted or substituted aryl, wherein the aryl group can be
substituted with one or more, the same or different F, Cl, Br, I, CF3, ON,
NH%M alkyl, NiH-cygloalkyh NH-beterecyclyk NHrash NH-beteroawyl, or
NE? -alkyl-heteroaryl, N(alkyl) 2, NHC(0) 15 alkyl,

EC% Qy(fog Ikyl, NHC(O)-heterocyclyl, NHC(O)- aryl,
NHC(O)-heteroaryl, NHSO2-alkyl, NHSO2-cycloalkyl, NHSO2-aryl,
NHESOZbetercaryk N@2,33H 4S-alkyk S-rcycloatkyli5-beteroryclyl aSeany,1 4

S:het g%ar%gﬁg?lggg% Q-alkyl, 9 %\/CA(P%IQAQQ heterocyclyl, 0-aryl, 0 20

heteroaryl cycloal yl, O- alk -aryl, O-alkyl- heteroaryl, OC(O)-alkyl,
OC(0O)-cycloalkyl, OC(0)- heterocyclyl, OC(O)-aryl, OC(O)-heteroaryl,
OS2 afidnoc @S02-cycloalkyl, 0SO2-aryl, OSO2-heteroaryl, C(O)-alkyl,
C(0O)-aryl, CO2H, CO2-alkyl, CO2-cycloalkyl, C0O2 25 heterocyclyl,
002-aryl, 002-heteroaryl, CO2-alkyl- cyclqalkyl O2-alkyl-hetero

i R&eﬁ(%)ﬁm the

CO2-hlkyFaiPED2  Hiics Phefdroaii -G (O)1ENHE C(@)KiH-al
cyelpalkyl rO(®@)NeEhetérecyelyh CIO)NH:aryly C{O)NH<heterodrglre,  the
C{NH-alkyi-cyeloalkyl, G(O)NH:alkyl 30theterecyclyl C(@W'ﬁkybﬂwi,

SR beeosn OOl COMCRpol, h@%ﬁ)
s@mmw -eycisalkyN Hheteroeyciye la%%ﬂﬁé%eroa\lhm%ss( N%C
unsuBstifuted:ar suybstijdied &yﬁ@alkleW@e(ejnH@e@ycto}aﬂwygroupnecamO)
bgfngHWQHwa18 %g£oaryl NH3O,—alkyl, NHSO,-cycloalkyl,

NESO,~aryl, NHSO,~hetercaryl, NQ», SH, S-alkyl, 5-

cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryl, OH,
QOC¥y, O-alkyl, O-cycloalkyl, O-heterccyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, OC-alkyl-aryl, O-alkyl-
heteroarvl, OC {0y =-alkyl, QC (0)-cycleoalkyl, oC({0) -
heterocyclyl, OC{0O)~aryl, OC(0}-hetercaryl, 0S0;-alkyl,
0S0s-cycloalkyl, 0850;-aryl, 0SCz-hetercaryl, C{0O)-alkyl,

Ci{O)-aryl, CO.H, COz~alkyl, COz-cycloalkyl, COz—
heterocyclyl, COy-aryl, CCgz—heterocaryl, CCOz—alkyl-
cycloalkyl, COz-alkyl-heterocyclyl, CO;-alkyl-aryl, COz;-
alkxyl-heterocaryl, C{0O) ~NH;, C{OINH-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-
hetercocyclyl, C{O)NH=-alkyl—-aryl, C{O)NH-alkyli-
heteroarvyl, C(OyN({alkyl)s, C{O}N{cycloalkyl).,

C(O)N{aryl),, C{O)Nt{hetercaryl),, 30-alkyl, SO-aryl, 50;-
alkyl, SCz~arvyl, S0O:NH;, 503H, alkvyl, cycloalkyl,
heterccyclyl, aryl or heterocaryl,

(11i1) unsubstituted or substituted cycloalkyl, wherein
the cycloalkyl group can ke substituted with one or
more, the same or different F, Cl, Br, I, NH;, NH-alkvyl,
NH-cycloalkyl, NH-heteroccyclyl, NH-aryl, NH-heterocaryl,
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more, the same or different F, Cl, Br, I, NH2, NH-alkyl, NH-cycloalkyl,
NH-heterocyclyl, NH-aryl, NH-heteroaryl, 17 NH-alkyl-aryl,
NH-alkyl-heteroaryl, N(alkyl)2, NHC(O)- alkyl, NHC(0)-cycloalkyl,
NHC(O)-heterocyclyl, NHC(O)- aryl, NHC(0)-heteroaryl, NHSO2-alkyl,
NHSO2-cycloalkyl, NHSO2-aryl, NHSO2-heteroaryl, OH, 0-alkyl,
Oruyekaaitkyl = O:heterocyelyl xQ-ani ~Q-hetereary), Oallkyl-apil,)Q; NHEC (O} -

aﬁ‘i’kg@”%@& @Fﬂﬂzé%ﬁé% d) CM@!@%USXLQ&(Q} @%YCIV'NHC

-aryl, OC(0)-h 2-alkyl, 0S02-cycloa
e e oS hosgol Gt

Cdésaryt a2 ;LONT@%@rzodryli; ©(03-NH2, OlO)Nbralkitly C(0NH-eydloalkyl; L ,
g&o})l'&'éél}%él tacyslyl, C§6NQH @W' &(@Nélkhﬁt@ afy||E alk IL ~aryl, O-
ar oary a or

é? unsubs(.?ﬁgféed%r su Ca‘]t F{lit%?dcygé/;l v&he%r |(r}1li t%focgeé}ll!?

gmrp‘?cfa‘rﬁﬁé %}zjbstlt@[{éﬂ%m’@éﬁé or Piole) ﬂié%a?ﬁ@%ﬁfdfﬂfferé?ﬁ@Halkyl
Ofﬁﬂ@@ O-arylk NH2; 1 NHadkyl - NHqaryl, alkyl, -of @y 28 {y)iynsaistitpted o, -

|tut aryl, wher e aryl, gr tituted wit eo

more e s?r;%e% £e%% ?—' E%R%QF%%%%?C % NI—EI‘?%k)%? Eo.-
c%f@&lkﬂaﬂiﬂl netér6ycRIENH- &9@ N rrtdrBaryl, W%T%y%a%ﬁyl
NH%@lkth@ietmy@tyjzd\lllyllalkyl 25( aryl iNF-ajkly)-hetéroaipiHi-heteroaryl,

alkylN 2 OH, N(alkyl)2, NH 1, Q)
%}(Mqhgte%ocyc%yglyk HC(0)- aryl NHC(0)Céctgtbej?élg{yilgl\iN|ﬂ éo%%lg%igwyl

NW;Q‘B by N%@@fﬁéﬁ@ﬂo@rﬁ N@”Zyg'l-l S-alkyl, S-cycloalkyl,

S-heterocyclyl, S-aryl, S-heteroaryl, OH, 30 OCF3, 0-alkyl, 0-cycloalkyl,

8-Dﬁr0%@§b$ﬂxh€e@e@#§ﬁ%th@dﬁgloawglgoé%)lw(lquteiqwglylain
- -aryl, U-a eroar alk n- y

S R B R oS R e S By one. o
O802¢<alkyt ®SG2S cycloafikyf, f@semrﬁms@z ﬁéﬁéyéaryloc«f;yérkwaﬁz /

NH-alkyl, NH-arvl, alkyl, or arvl,

(v} unsubstituted or substituted aryl, wherein the aryl
group can be substituted with one or more, the same or
different ¥, <1, Br, I, CF;, CN, NHz, NH-alkyil, MNH-
cycloalkyl, NH-heterocycliyl, NH-aryl, NH-heteroaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl-
aryl, NH-alkyl-heterocaryl, NH-alkyil-NH,, NH-alkyl-OH,
N(alkyl),, NHC{(O)-alkyl, NHC(0)-cycloalkyl, NHC{O)-
heterocyclyl, NHC{O)-ary]l, NHC{0Q) ~heterocaryl, NHSC,—
alkyl, NHSOz;-aryl, NHSO;-heterocaryl, NO,, BS8H, S-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-hetercaryl, OH,
OCFa, O~alkyl, O-cycloalkyl, O-hetercocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, O-alkyl-heterccyclyl,
O-alkyl~aryl, C-alkyl-hetercaryl, O0O-alkyl-OH, O-(CHz)n-
0, OC{0)~alkyl, OQC(0O)-cycleoalkyl, OC{O)~-heterocyclyl,

OC(0)~arvyl, OC (0} -hetercaryi, 0S0,-alkyl, 0805—
cycloalkyl, 080;-arvyl, 080;-hetercaryl, C{O)-alkyl,
C{O)-aryl, C{0}-hetercaryl, CO-H, CO,-alkyl, COs—

cycloalkyl, CC,-heterocyclyl, COs-aryl, COs;-heterocaryl,
COp=alkyl~cycloalkyl, COz-alkyl-heterocyclyl, COz;-alkyl-
aryl, COz~alkyl-heterocaryl, C (0} -NH,, C(OYNH-alkyl,
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C(O)-aryl, C(O)-heteroaryl, CO2H, C02-alkyl, C02- cycloalkyl,
CO02-heterocyclyl, C0O2-aryl, CO2-heteroaryl, C02-alkyl-cycloalkyl,
C02-alkyl-heterocyclyl, C02-alkyl- aryl, C02-alkyl-heteroaryl, C(0)-NH2,
C(0)NH-alkyl, 18 C(O)NH-cycloalkyl,\G(O)NH-heterocyclyl, C(0)NH-aryl,
C(O)NH-heteroaryl, C(O)NH-alkyl-cycloalkyl, C(O)NH- aIkyI-heterocycIyI,
C{Q) NFHakkykaryd IGO)NH-alkild) heterozrgd r c¢@)MNalkyl)2, C (O) NH-aryl,
%@WM%%%%{O)Nl(Q%MNﬁ(@1&&@&@%@%&5&%§ﬁ alkyl@ ) NH-
ar alky ary r
Sagﬁdﬁl Bterdary %%’IQH 5050 I)kﬁlﬁ 5?)@% aryﬁﬁ@o heltge il%{/ agfk }Tylw
dy@lb@myﬁlh‘elerocyclyl ﬁﬁ;@blﬂ ﬁe&éﬂda)ryb and n can(Ravel FiEcvalae }12@ 2y
or 83 19 (giz}ynwbatiwea or substituted hetergaryh wheareisdheryi, S0.-

ryl g up ca tute or S or _
(ﬁf@f 21’ F, Br,li,/ F3§%?§H %%w{aﬁigk{?cy% 0}1& JPTVL) SOaNE
NHRRESBEYClY], NH-SRAENH 15%%@31&&/#«4 alky?r%}rafy ' 50,0~
Ntt-atkyt-heteroand,l Nealkyl2y NHE(D)alkyl, NetG{©)cycloalkyl, NHE(0)c

hﬁ&%%ﬁ)ﬁ NHCQ)rapyl NEG(Q)-hetgraaryl, NHS©2- alky), NHSO2-aryl,
NHSO2- heteroaryl NO2, SH, S-alkyl, S-aryl, OH, OCF3, 0- aIkyI

0-cycloalkyl, 0-heterocyclyl, 20 0-aryl, 0-heteroaryl, OC(0)-alkyl,

OG(0)- cydeakkyk;@@d@i -hetercoyblyt, DG 0)<anyth Q€ (0} theteroaty: rein
O3Q2- ﬁ:&'eo) : seycloaliy, o OéQgé’-oazﬂé! k0§| %B@@E@I%ral{ll( S(-alkyle o

ary eteroa H y c yl,
d%?lﬁéteitgk clyf Eo224ar de%gzefg%etg(barylltéa%lky cyéFo%(lkycf,N r Nz,
Co2= @IKWYheteHity@MlG(@?@ﬁyl atVi-te2skytHeteroaryl HCE)yNH2, NH -
C{@NH-adlrs 1C(O)NH-eyclealkyl CAQINH- heterQQbelh,@;(Q)N&H:@%aryl
teroar ( kyl-cycl (9 kyl-h terocMcr:{Ié:I

ClONRAD g1k lﬁﬁi&wﬁfﬁ hetuioanl NGl
cf(i@me”c@/%%ﬁl%z CliN &ynzr@é@)N(H&‘éﬁé&ry ?t@foafyl NHS02-
alkyl, NHSO;-aryl, NHSO,-heteroaryl, NOp, SH, S-alkyl,
S-aryl, OH, OCF;, O-alkyl, O-cycleoalkyl, O-heterocyclyl,
O-aryl, O-hetercaryl, O0OC(C)-alkyl, O©C(0)-cycloalkyl,
OC ({0} -heterocyclyl, 0C(0)-aryl, OCC(0O)-hetercaryl, O0OS0;-
alkyl, 0S0z-cycloalkyl, 080,-aryl, 0SCs-hetercaryl,
C{0}~alkyl, C(C)-aryl, C{(O)-hetercaryl, COxH, COy-alkyl,

COy~cycloalkyl, COy-heterocyclyl, COz-aryl, COz~
hetercaryl, CCz-alkyl-cycloalkyl, COz-aikyl-
heterccyclyl, COz—-alkyl-aryl, CCy~alkyl-hetercaryl,

C (0} =NH», C{O)NH-alkyl, C{QO)NH-cycleoalkyl, C{O)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-hetercarvyl, C{OIN{alkyl)s,
C(O)N{cycloalkyl)q, CO)N{aryl)z, C{O}N (heteroaryl).,
50,-alkyl, SCz—aryl, S0O:NH., SONH-alkyl, SONH-aryl,
SG:NH~hetercaryl, SO3H, SC0-alkyl, S50.0-arvl, S0,0-
hetercaryl, alkyl, cyclcalkyl, heterocyclyl, aryl or
hetercaryl,

(vil) or R13 and R1l4 together c¢an mean cycloalkyl or
heterccyclyl,
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S02-alkyl, S02-aryl, SO2NH2, S02NH-alkyl, SO2NH-aryl,
S02NH-heteroaryl, SO3H, SO20-alkyl, SO20-aryl, 5020- heteroaryl, alkyl,
cycloalkyl, heterocyclyl, aryl or 35 heteroaryl, (vii) or R13 and R14
together can mean cycloalkyl or hetek8cyclyl, 19 can mean

-C(NR15)R16, wherein R15 = H and R16 can be (i) unsubstituted or
substitutech atk§l{ MhEfeiRlthe alkylgroupkah be sUbstitutéd witheonéver
more, the 5 same or different F, CI Br, I, CF3, NH2, NH-alkyl, NH

cloalk |, NH-heterocyclyl, NH-ar H-heter aryl -alkyl-aryl
JalkyIHetE R an! ﬁ%%kyl% NE 6 al‘t%fﬂe W@ydoé"l GFein the

m&@@) fstertey AN HE (Glapl INHICKO)- netéri@a@nwrrsozwmf the

wﬁ@Z&yCE@%kfé xlé)aNH§|C>28@qryll Mdhs@z h@ﬁ%lr%amg NQ@%];:?—BJKYNH—
eterocyclyl, 3-ar eteroary O 30@

Cch ali ’hetﬁ&%ﬁ %Dy eteroﬁg ?}E)Ygllkyl cgi/lci:loaﬁeky?]y(ljafyl
dﬁawlésrwoamyp o601
heterotyclyliHaC©)-aryl: QC(D)hetermaryk©SQ2+alkylcyclyl, NHC({O) -

9z, 9308 ORC2NerOANY (3 (0) s, CRA 1,

C02-al C02 -cycloalkyl, CO2- heterocyclyl COZ -ar
éﬁégﬂéf@rﬁé{r]y‘l CWéI@EIT%T&%%WYéOZ alkyi-neterbeycly?, -a kyl 5=
CO2-atkyl-ap,, CO2-20:akykhgtetoaryl, GOFNH2Z, C(:“G)M-ﬂfaltkw OH,
CAOYNH- §¥§|P gﬁ}" Qﬁ%b‘r@%tfk%yclyb@{@b'kb@ &1@»(9)N43La;:y1 0=

het loalk NH il
é?(%f%a QIWI aryl C%’N’Iﬁc o ﬁ?@%ﬁf 4y, . y I}&Y OC%CX C-alkyl-
C(eINwysiacleyl)2, 25 @mwéeﬁy»z CON( ﬁ@temmw@ig@mkw 0C (0) -

Sx%@aﬂos,%i@hkyl wzarybﬁgzwﬁ: @ngalésybﬁwgalkwsoz allkyl
oC ar ete ns ituted,or supstituted.cycloa
St R sy e el s i el e

eréln

heé tydioalky H be Substitute ne
s@rﬁ% ordifférent FCEE B, |, Ni@z MHcElkyl, ©O2-cycloalkyl,  CO.-
heterocyclyl, COz-aryl, COz-heteroaryl, COz=alkyl-
cycloalkyl, CO;-alkyl-heterocyclyl, COz~alkyl—aryl, COz~
alkyl-hetercaryl, C(Q) -NH-», C{O)NH~-alkyl, C{QO)NH~
cyclealkyl, C(O}NH-heterocyclyl, C(O}NH~aryl, C(O)NH~
heteroarvl, C{C}NH-alkyl-cycloalkyl, C(O)NHwalkylw
heterocyclyl, C{O}NH-alkyl-aryl, C{O)NH-alkyl~
heteroaryl, C{OyN(alkyl)a, C{O)N{cycloalkyl):,

C(O}N(aryl),, C{O)N(hetervaryl),, SC-alkyl, SC-aryl, SOz~
alkyl, S50:-arvyl, SO.NH,, S0;H, alkyl, cycleoalkyl,
heterocyclyl, aryl or heterocaryl,

(ii) unsubstituted or substituted cycleoalkyl, wherein
the c¢ycloalkyl group can be substituted with one or
more, the same or different ¥, Cl, Rr, I, NH,, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heterocaryil,
NH-alkyl-aryl, NH-alkyl-hetercaryl, N{(alkyl);, NHC(O}~
alkyl, NHC(O)-cycloalkyl, NHC{O)-heterocyclyl, WNHC{O)~
aryl, NHC{O)-heterocaryl, NHSO;-alkyl, NHSO;-cycloalkyl,
NHSO,-aryl, NHSOz-hetercaryl, OH, O-alkyl, O-cycleoalkyl,
O-heterocyclyl, O-aryl, O-heterocaryl, O-alkyl-aryl, O-
alkyl-hetercaryl, OC(0)-alkyl, O0C{(0O)-cycloalkyl, OC(QO}~
heterccyclyl, OC(C}-aryl, OC({O)-hetercaryl, 08S0;-alkyil,
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NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-aryl,
NH-alkyl-heteroaryl, N(alkyl)2, NHC(0)- alkyl, NHC(O)-cycloalkyl,
NHC(O)-heterocyclyl, NHC(O) 35 aryl, NHC(0)-heteroaryl, NHSO2-alkyl,
NHSO2-cycloalkyl, NHSO2-aryl, NH802-heteroaryl, OH, 0-alkyl,
0-cycloalkyl, O-heterocyclyl, 0-aryl, O-heteroaryl, 0-alkyl-aryl, O-
afkyl-heterobnyl | ©CI(0)-alkyo, @C(@);cydealkyh QEE)aheterocyclyli, CO,-

1-0C(Q): , 0892 3 - li -
OS0b S GSOT bt COTH. Ho3- kgt Db %‘%%E%ﬁf‘fyl' o

02 HstRrICyElyl, G0ZarN €02-hetefSari - Eio)-N N GRGR L <Y
ClOYNKEeycloalkyl: (D) NH-heterocyelyla CYO)NH-aryl } NE-heterocaryl,
COICIN2 Dot g (i) unsubatiuted of substiuted heterasy e
a ,-alkyl, or aryl, (iii) unsubstituted or substituted heterocyclyl,
Wé]%%él& &ﬁﬁ%@@cy@@?@%%upgganaﬁgisubstituted with 10 one or more,
the same or different OH, 0-alkyl, 0-aryl, NH2, NH-alkyl, NH-aryl, alkyl or
anl ; (dv) ug%ﬁﬂ%@@@&@@astitum ary&,wmﬁ{j@gutb@daryl graup-eaiybey 1,
substituted with one or more, the. 15 same or different F, Cl,. Br, |, CE3, ..
N A N 2o KLt ot N oyt e Sa 167
NPRAIKYECISEKkyICRE-SRYENSErdeyERE N Bkt arft; 2 Lky L, O-aryl,
NiH:alkyihetareaty!, NH-alkyliNH2 ] Mit-alkyl-@Hy IN(alkyl)2,
NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O) 20 heterocyclyl, NHC(O)-aryl,
NHC O)-heteroa%l, NHSO2- alkyl, NHSO2-aryl, NHSO2-heteroaryl, NO2,

SH-'S-alkyfs B8R 4. itero R 18 AR - Rdtéroanyl T € BCF3e
O<atiyl, Ozcyclpalkyk©-hetercoyieht,i0-and J0- hietsroaryle0-alkylweycloalkylhe
Sobtroisuont- 6 byt gl pasnt kil -
o‘éf(é&)-a%g&(g)- i r%%?ﬁ%é)é%gv-%m ?iqs‘ong @gltoe;ﬁyfc%%tﬁi%?ﬁﬁ'
OS02-hetdroany CO)kalkyl, CIO)akAY C(O}heteroaiyh CO2HNH-alkyl-
C2ralkyl, 80211 ky1l-heteroaryl, WNH-alkyl-NH,, NH-alkyl-OH,
N{alkyl)s, NHC (O} -alkyl, NHC (O) —cycloalkyl, NHC (O} -
heterccyclyl, NHC (C)~arvl, NHC {0) -heteroaryl, NHSO,-
alkyl, NHS8O;-aryl, NHSC;~hetercaryl, NO;, 8H, S-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryi, OH,
CCF3, O-alkyl, O-cyclcalkyl, O-heterocyclyl, O-aryl, O-
heteroaryl, O-alkyl~cyclealkyl, OC-alkyl-heteroccyclyl,
O-alkyl-aryl, O-alkyl~hetercarvyl, O-alkyl-0H, O-{(CH;),-
0, OC{O)-alkyl, O0C{O)-cycloalkyl, OC(0O)-heterocyclyl,

OC{0)~arvyl, OC{0)-hetercarvl, GS0z-alkyl, 080,-
cycloalkyl, 0S0z-arvl, 080s~hetercaryl, CiCy-alkyl,
C(C)-arvyl, C(0O} —hetercaryl, CO.H, COz-alkyl, CO,-

cycloalkyl, COs-heterocyclyl, COz~aryl, CC,-heterocaryl,
COz~alkyl-cycloalkyl, COz-alkyl-~heterccyclyl, COy-alkyl-
arvyl, COz;—-alkyl-hetercaryl, C{0O) ~NH», C{O)NH-alkyi,
C{OYNH~cycleoalkyl, C{O}NH-heterocyclyl, C{O)NH-arvl,
C{O}NH~hetercaryl, C{O)NH-alkyl~cycloalkyl, C{O)NH-
alkyl-heterocyclyl, C{O)NH-alkyl-arvyl, C{O)NH-alkyl-
hetercaryl, C(OyN{(alkyl),, C{OyN{cycloalkyll)s,
C{O)N{aryl):, C(O)N{hetervcaryl),, 30~alkyl, 30-arvl, S50;-
alkyl, SO,-aryl, SO,NH,, SO,NH-alkyl, SO;NH-aryl, SO;NH-
hetercarvl, SO3H, SC0—~alkvyl, 50:0-arvi, S0,0-
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30 cycloalkyl, 002-heterocyclyl, 002-aryl, CO2-heteroaryl,
CO2-alkyl-cycloalkyl, 002-alkyl-heterocyclyl, CO2-alkyl- aryl,
CO2-alkyl-heteroaryl, C(O)-NH2, 0(O)NH-alkyl, C(O)NH-cycloalkyl,
C(O)NH-heterocyclyl, C(O)NH-aryl, (b)NH -heteroaryl,
C(O)NH-alkyl-cycloalkyl, C(O)NH 35 alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
C@)nEPalkyl heteroaryl, C(OYN (atikyl}2/ ‘G(ON(Epalealkipy2; L,  aryl or
G(Q)Nfaryh21 C(QiN(hetergaryh)2y SQ-akyl SQ-aryl, 502-alky, S02-aryl,
SO2NH2, SO2NH-alkyl, SO2NH-aryl, SO2NH- heteroaryl, 503H,
5020-alkyl, S020-aryl, S020 21 heteroaryl, alkyl, cycloalkyl, heterocyclyi,

afyllor WetsBEIY, PR canthave iietvdlte 492 5158 FUPaRsUbstithed G n
substituted hieteroatyl, whergin Szthe betersaryt gtaup-eah beisubstitnted ox

with one %é“%@m@‘eoﬁ?n&%%@'?&ﬁ@tf %1Bf B,GF3; Nidg, NHg alkyligy -
NH- cycloalkgél‘? NH- eterocycy H-aryl, NH- heteroaryi, NH-alkyl-aryl,

NH-EHYI-het8loay LR kT2, N %W%M@%WCyclﬁkﬁrNﬁC(Ow—

10<heterocyelyl, NHC(m%aryllW@})yheteroaryINNHmmkwteroaryl

3“%@?%% o301 0 PbiEtoeebl, O-and Sneidjomyt GO Al

a cycloalky e e a

%*E% iyt ch%iqzro%gv\cf@/ &%gé%?l é%t(%fche ro’ary)lll\'IHSOZ

o@@%&s alkjis ©Se2:cyclodIkiCOSeRykh OS02-REteroall, C Ol /

Ciioz)ffﬂhd C(ﬁ@)l h@;t%rzgarwrg%zztll CQ?*@H(‘M';LCﬁqacynil(ﬂo@”(lb’!bil:kerocyclyl
eteroc r

<8 procyglyl, (! aé}’g %myl %%fbg%% %ﬁa 36(9(693 Yhioa1kyl,

C02- aIKyI heterocyc heteroaryl, 2

Cto) NH@%@W%W'C(@W%Mkyl %(@Nph%%@%w% 080;-
C{ O aryl (SO INH-heterparyl,, C(OP\S, alikyl-tycloalkgl),~heterocaryl,

NH I het rocycl O)NH-~ al . H heteroaryl
:ég N(aﬁ c?o%&é%k e (gfféé%ﬁ%%m,fﬁ'ﬁ%mﬁ% Qﬂz}éﬂ
2aFF<VF ¥t SO2NHZ é@éﬁ@&l‘k F8O2NH-aryle ~arys Oz

Sﬁﬁﬂéﬂémﬂeﬂxuw SO03H ,(8020Lalkyl- S@20saryk 8020- COy-alkyl-
heterccyclyl, COs~alkyl-aryl, CCOs~alkyl-hetercarvl,
C(0O) -NHz, C(O)NH~alkyl, C(O)NH~cyclcalkyl, C (O) NH~
heterocyelyl, C(O)NH-aryl, C(O)NH-heterocaryl, C(C}NH-
alkyl-cycloalkyl, C{O)NH-alkyl~heterocyclyl, C(O) NH~
alkyl-aryl, C{O}NH-alkyl-heteroaryl, C{OYN{alkyl),,
C{O)N(cycloalkyl) g, C(O)N{aryl;),, C{O)N (hetercarvi)s,
SCz~alkyl, S0z-arvyl, S0 NH,, SC:NH-~alkyvl, 30:NH-arvl,
SO:NH-hetercarvl, SO3H, 50;0-alkyl, S30:0-aryl, 30;0-
heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl ox
hetercaryl;

which can be used for the production of a medicinal
product for the treatment or prevention of
physiclogical and/or pathophysiclogical states in
mammals mediated by signal transduction pathways
selected from the group consisting of: the “ras-Raf-
Mek-Erk signal transduction pathway, the PI3K-Akt
signal transduction pathway and/or the BSAPK signal

transduction pathway.
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heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl; 30 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 pathwdys selected from the group
consisting of: the eras-Raf 35 Mek-Erk signal transduction pathway, the
PI3K-Aktpsighak-transdection pathway andfgrdhe SAPKesigmaling to the

transdyction pathway., 22 1n a QEeée”ﬁﬁe%Q%@me%@%PQun%e alkyl
according to the g neral for ;%882 are repared wherein the alk
n

gFoup'ie sefesctedgﬁ SIStt %Of"’}:r%léﬁ‘lyl SRV propsyl, ©F
2-propyly A, but@lt@eféfs b@typremydutyl A-pentyl vise- pelmgduﬁe’é_pemwc -
it S e S ok D iy e
8 Eeéﬁﬁ) buteny%yblﬁlni}l p%t eln’yl p%ekﬁ %hh%xe 9 t%y'nyl
heptens 1.0 heplﬁﬁﬂ}ia@ﬁénﬂ}ﬁ%ctmyl"V@ﬂﬁ@@éﬁfﬁ)érused f‘& &ﬁ@ﬁz —CH3),
prochistion of a metliciralzapduct forte treaiment popsevantion efatinyl,

bl %%‘B'&Qﬁ' andfor pathaphysiolqgical states in mammajs medigted by, ; |

nal tra ductlon pathways selected from the group consisting of: the
Q@%lﬁﬁilMeR%%%Yglnal fahdduction Padiway e PEBKY AREsigiral the
tramsductiohcpativiay and/or. thenSAP K sighat ttralsdudtion patkwaysinta or

ftg&@&&ﬁef@é&?d S@“b%?ﬂ@% 1Q9§1Q9&ﬂ1d%ﬁ%9%9'”%£@ﬂ8§%§98§@1cal

formula (1) are pr r the aforementioned use, wh

ared e ?rel
hétets&elyl ﬁouﬁ%@@ﬂeﬁteﬁ?&ﬁ i %ro?ﬁyycon%fﬁﬁﬁ tihsauction
"terahydrofuryd stetrahydropyrany|, piolidinghPpiperidiny tm@@razchfw, the
morphalinyt-28un @ furthenprefered, enbediment, eemMpauURgs accordingx -

Akt signal transduction pathway and/cr the SAPK signal
transduction pathway.

In a further preferred embodiment, compounds according
to the general formula (1) are prepared for the
aforementioned use, wherein the heterocyclyl group 1is
selected from the group consisting of:
“tetrahydrofuryl, tetrahvydropyranyl, pyrrolidinyil,
piperidinyl, piperazinyl, mcrpholinyl”.

In & further preferred embodiment, compounds according
to The general formula (I) are prepared for the
aforementioned use, wherein the hetercaryl group 1s
selected from the group consisting of: Vpyrrolyi,
furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl,
pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl,
indazelyl, indolizinvyl, quinclinyl, isogquinolinyl,
gquinoxalinyl, guinazolinyl, carbazolyl, phenazinyl,
phenothiazinyl, acridinyl”.

in a further preferred embodiment compounds according

to the general formula {I) are prepared for the



10

20

25

30

to the general formula (1) are prepared for the aforementioned use,

wherein the heteroaryl group is selected from the group consisting of:
"pyrr_olyl, 30 furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, pyrazolyl,
imidazolyl, pyridinyl, pyrimidinyl, pyrida&zinyl, pyrazinyl, phthalazinyl,

indolyl, indazolyl, indolizinyl, quinolinyl, isoquinolinyl, quinoxalinyl,
quinazetinyl; catbaz olyk phenazingl] r35:plenothinzinyl acrdingl" siaiaectec
fyrther preferred embodiment compoyrds ageqrding, t%g}@yge,r.‘eﬁabro&)yl,
formula (I) are prepared for the 23" aforementioned use, wherein the al tyIl
gfol [FSetectdd FohY the gréitip coRsisting of?@%%tﬁ“ﬁ}%tﬁgl', n-propyi, Y=’
2ipropyk mehuty|, sec<dutynteytl-butyh nhgentyl; isozpémstyly heo-pengttyl,
?é@zdﬁéfpgxgu @éq%w 39 e;@ﬂ%%&gﬁgl)ﬁltgﬁs@wymop@r%hz Cﬂz%ﬁ ;-
- = ; - CH=CH- C(= -CH3),-propi ;CH2:C=CH,.._._
Eﬂ—%%—lﬁ%yb ute_nél_le, _b%}%;%?f C;)Fe{ %?e’nyl , %Lg%ﬁ ﬁ)rl)&% exg ﬁ;{h%egi%/%’ e=C
heptenyl, Fraptinyl locte R detehyl” areliore WhkreirPhe histerbeycliF §roup! /
isselected fromsthest(,group epnsisting of otetralydroferyl inyl” and/or

(iranyCopyiafyl UG, Miperidigyt pipefazinyl, faorpha ny’: Andigh
the ﬁeteroary?group iS se ec¥e rom the group consisting of: "pyrrolyl,
R Eenyl, thiazOIHs 6R&Z6H, isoxazol9£ 15 pyrazolyit fhicA2gfr T2 rvl,
pyédimyhpyﬁim@mwnmyridgzinyl, pmir}w,qbtmh@azinyl, indp.l‘y;her::Ldinyl,
indazolyl, indolizinyl, guinalinyl, ispeuinglinyl, -quinexaliny, quingzolinyl, - o
carbazolyl, phienazinyl, phenothiazinyl, acridinyl". 20 The inventjve object

Y. !
whs sifprisinghrachieBd '8 feHivtAspet by prépsring pyriddpyrazing -
cémpplnds saleeted from thiéd §rouplednsistinggefz 25 CompotisekBzoly L,

Lrallyl3«3phenyl-pyridof2 301 v1, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl,
indazolyl, indolizinyl, quinclinyl, isoguinolinyl,
guinoxalinyl, gquinazolinyl, carbazolyl, phenazinyl,

phenothiazinyl, acridinyl”.
The inventive object was surprisingly achieved in a

further aspect by preparing pyridopyrazine compounds
selected from the group consisting of:

Compound (1) 1-allyl-3-(3-phenyl-pyrido([Z, 3~
blpyrazin-o-yl)-thiourea

HZCMN)LN N7 N
H H

Compound (2) 1-(2-methyl~allyl)-3-{3-naphth-2~yl-
pyrido[2,3-blpyrazin-6-yl)-thiouresa

g ; Y RS
HQCY\ N)]\ N N/ N
ch,

I



b]pyrazin-6-yl)-thiourea g ~~ N' HzC\~N N NN Compound (2)
1-(2-methyl-allyl)-3-(3-naphth-2-yl- 30 pyrido[2,3-b]pyrazin-6-yl)-thiourea
N H2C~NN N N CH3HH I/, 24 Compound (3)
1-[3-(4-methoxy-phenyl)-pyrido[2,3 b]gyrazin-6-yl]-3-(2-methyl-allyl)-
thiourea llIIN H2C*NIN'N N\C(H3HH - ,CH3 5~ Compound (4)
1-(2-methyl-allyl)-3-(3-phenyl pyrido[2,3-b]pyrazin-6-yl)-thiourea Sl~~ N,
HZC,~N1IN N N\ CH3 H H /10 Compound (5)

1-all§ICS R BNt p[ﬁudbfz,@@Bj%wafzm%y@wuo@aéél%ﬁ K=

H2CQ/~N H INNN\ }1@ompatnd 6)yl-aiyid-3¢[3- (e methioxyiphanyd)
pyrido[2,3-b]pyrazin-6-yl]-thjourea 1SI'\\ N2 H2C'~~ N1 NNN \ CH3 15 0’
Compound (7) 1-allyi-3-[3-(4-hydroxy- phenxll)
pyrido[2,3-b]pyrazin-6-yl]-thiour_ga /(\/[

H, CYN
O,CH3

Compound (4) i-{Z2-methyl-allyl)-3-(3-phenyl~
pvrido[2,3-blpyrazin-¢6-yli-thiouresa

g "'\N\

)L'//l:
N° "N N
H

Compound (5)1—aliyl—3—(B—naphth—z—yl—pyrido[Z,3—

lpyrazin-6-yl)—-thicurea

Ve BN

Compound (&) 1-allyl-3-[3-{4d-methoxy-phenyl)-
pyridof2,3~-blpyrazin-6-yl]-thicurea

e

Compound (7)) 1-alliyi-3-[3-(4-hydroxy-phenyl)-
pyridoi2,3-blpyrazin-6-ylj-thicurea

hydrochloride
HC\/\N /f\/[ j\@\
x HCH

Compound (8) 1-(3-naphth-2-vl-pyridc{2,3-blpyrazin-6-
yi}-3-(4d-nitro-phenyl)-thiourea
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20

hydrochloride 'SI N H2C~H1IN N N x HCI OH 20 Compound (8)
1-(3-naphth-2-yl-pyrido[2,3-b]pyrazin-6- yl)-3-(4-nitro-phenyl)-thiourea 25
OON/\N \INNNNHH/ / Compound (9)
1-[3-(4-methoxy-phenyl)-pyrido[2,3 blpyrazin-6-yl]-3-(4-nitro-phenyl)-
thioureaO 1, ON/SI"\N\NXNNN-HHH (/,CH3 50 Compound
(10) 1-tert-butyl-3-(3-ph@nyl-pyrido[2,3 b]pyrazin-6-yl)-thiourea CH3 S I\
NH3C~NNNN H3g:N mpgund N
1-cyclopropyl-3-(3-phenyl@ﬁ\o[a@- mrain-- hiourea S\ N
~H)LH N \I Compound (12) T-méfhylF3-(3iphéhyl-
b]pyrazin-6-yl)-thiourea N SI'\ ~ H3C, NAN NA
(13) 1-benzyl-3-(3-phenyl-pyrido[2,3-
Compound (9) 1-[3-{4-methoxy-phenyl)-pyrido[2, 3-

Compound

blpyrazin-6-yl]-3~(4-nitro-phenyl) -

thiourea

O" S\N\
A

.CH

OC

Compound (10) l—tert—buty?—B—{BMphenyl—pyrido{2,3~

blpyrazin-6-yl)—-thiourea

%g07kN
H,C H N

Compound {11} l—cyclopropyl—B—(3—phenyl—pyrido[2,3~

pyrazin-6-yl) -thiocurea

REaaaw

Compound (12) 1~methyl—3—(B—phmnyl—pyrido{Z,3—

blpyrazin-6-yl)~thiourea

g

Compound (13) 1—benzyl—3—(3—phenyl—pyrido{2,3—

Ipyrazin-6-yl1l)-thilourea

e

Compound (14) 1-(4-fluoro-phenyl)-3-{3-phenyl-
pyrido(2,3~-bipyrazin-6-yl)-thiourea
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15

b]pyrazin-6-yl)-thiourea 1SI1'\\ N\ HH' N' N Compound (14)
1-(4-fluoro-phenyl)-3-(3-phenyl- pyrido[2,3-b]pyrazin-6-yl)-thiourea 20 26
F, N\ 'STI\NA NN N Compound (15)
1-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)}2 8-p-tolyl-urea H3C , N\ 1 n N NN
N-HHI1/5Compound 96) 1-(4-chloro-3-trifluormethyl- phenyl) -3-

(3-phenyl-pyrido[2,3- b]pyrmyl)s ur clONHHN N~
Compound (17) 1- (2 morp -

1- cyclohexyl -3-(3- phenyl pyr|d0[2 3- b]pyrazin-6-yi)-thioureas | - N HkH N
115 gom %Ol;r}[‘]sgt %g} IﬁOpfg)ngSrg phpeQ:\_(l_{%%nﬁ),[%’%] pyrazin-6-yl)-

b]pyra2| hiourea N
3-p-tolyl-urea

P
Jo M
NNNj\‘@
H

Compound (16) 1-{4-chloro~-3-trifluocrmethyl-phenyl)-3-
(3-phenyl-pyridoi{2,3-b]pyrazin-6-yl)-

W

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

urea
F

cl

pyrido[2,3-blpyrazin-6-vyl)-urea

T L L l©

Compound (18} 1—cyclohexyl~3—(3—phenyl—pyrido[2,3~

pyrazin-6-yl)-thiourea

R eLaar

Compound (19) 1—isopropyl—3—(3—phenyl—pyrido[2,3m

lpyrazin-6-yl)-thiocurea

Bt f?[l:
H

Compound (20} l-furan-2-ylmethyl-3-(3~phenyl-
pyrido{2,3-blpyrazin-6~yl)-thiourea



3 H3CXNXN N N Compound (20) 1-furan-2-ytmethyl-3-(3-phenyl-
pyrido[2,3-b]pyrazin-6-yl)-thiourea 27 N 0 | HH N N/ Compound (21)
1-cyclopropyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea 0 A1\ N\ Al
HAHKN ii 5 Compound (22) 1-methyl-3-]3-(4-nitro-phenyl)- pyrido[2,
3-b]pyrazin-6-yl]-thiourea 1ff SN H3C.NANINN HHN O Compound
(23) 1-[3-(4-hydroxy-phenyl)-pyrido 3 Din-6- -yl]-3-methyl-thiourea
NI SH3CNANNN\ HHY O nd
1-a||y|-3-[3-(4-nitro-phenyl\ I’IdB[Z :Efb]pyrazm 6- @
H2CNAN N N "O N O Compound (25) 1-allyl-3-[3-(#-

Compound (21) 1—cyclopropyl—3—(B—phenyi—pyridoIZ,B—

pyrazin-6-yl) —urea

RAREae

5 Compound (22) l-methyl-3-[3-{(4-nitroc-phenyl)-
pyridolZ,3-blpyrazin-6-yl]-thicuresa

L

Compound (23) 1—[3—(4—hydroxy~phenyl}-pyrido[Z 3=

Jpyrazin-6-yl]-3-methyl-thiourea

e,

10
Compound (24) 1-allyi-3-[3-{4-nitro-phenyl)-
pyride[2,3-bipyrazin-6-yli-thiocurea
H C\/\N /(I j\@\
II
Compound {(25) 1l-allyl-3-[3-{4-hydroxy-phenyl)-
i5 pyridolZ,3-blpyrazin-6-vl]-urea

oany IILQ

Compound (26) 4-[6-(3-allyl-thioureido}-pyridolz,3-
bipvrazin-3-yl]l-benzoic acid-ethyl
aester
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15 pyrido[2,3-b)pyrazin-6-y1]-urea 'l \ N\ H2C p '~NANNAN \\ OH
Compound (26) 4-[6-(3-allyl-thioureid(D)-pyrido[2,3-
b]pyrazin-3-yl]-benzoic acid-ethyl ester 28 H2C'~:~ N1IN 'U, NI NN H
OvCH3 0 Compound (27) 1-allyi-3-[2€3-hydroxy-phenyl)
pyrido[2,3-b]pyrazin-6-yl]-thiourea s N, H2ZC~'NINN\OHHH /5
Compound (28) 1-allyl-3-(3- baﬂzo 9l-5-yl- pyrido[2,3-b]
pyrazin-6-yl)-thiouread &\ x pQ \-Q Compound (29)
1-[3-(4-hydroxy-phenyl)- pyrlao[ZElB bff)yrazm--S- op-Zinyl-thiourea
gll ( N\ HC~HxHNN 10 off Compound (30) 1-aflyl-3-[3-t4-hydroxy-phenyl)
pyrido[2, 3-b]pyrazin-6-yl]-thiourea s\ N H2C,/, NlNPN li OH Compound

31) 1-[3-(4-hydroxy-phenyl r|d023 15b razin-6-yl]-3-((e)-propenyl
t(hlo)&,@[gp%uny )”) ylf%;/ [ p%?droxy %D]n rg(yi)p— penyl)

pyrido[Z, 3= blpyra2ln 6-yl]-thicurea

ooy IIIU

Compound (28} l1-allyl~3-{(3-benzol[l,3]dioxol-5-yl-
pyrido[2,3~blpyrazin-6-yl)-thiocurea

o QL@L

Compound (29) 1-[3~({4~hydroxy-phenyl}-pyrido[2,3-
lpyrazin~6-yl]l-3-prop-2-inyl-thicurea

g

Compound (30} 1-allyl-3-[3-(4-hydroxy-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-thiourea

b

Compound (31} 1~[3-{4-hydroxy-phenyl)-pyridol2, 3-
blpyrazin-6-yl]-3-{(e)-propenvyl)-
thiourea

Hsc\’//\NJJ\ N N/ N/
H H
QOH

Compound (32) 1-allyl-3-[2,3-bis- (4-hydroxy-phenyl)-
pyrido{2,3-blpyrazin-6-yl]-thiourea
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N H3C--;-~NANNNHHI/OH Compound (32)
1-allyl-3-[2,3-bis-(4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-y1]-thiourea
29 OH N\HZC~N'N N N OH Compound (33)
1-[2,3-bis-(4-hydroxy-phenyl)- pyrido[23-b]pyrazin-6-yl]-3-((e)-
propenyl)-thiourea OH S N\\H3C'~-N~NNNHH 1,5 OH Compound
(34) 1-allyl-3-[2-(4-hydroxy-phenyl)- pyrido[2, 3-b W—G-yl]-thiourea
OH NH2C~-zS~NNNN HH Compound (85

1-phenethyl-3-(3-phenyl- %yrldo[ )ﬁ‘ Ib]p raz n-6-
| -~

HHJ~NJ~N 1-0 Compouh -d1|~pr din:
b]pyrazin-6-yl)-3-ethyl-urea N" N HSCN1

Compound (33} 1-12,3-bis-({4-hydroxy-phenyl}-
pyrido[2,3-blpyrazin~6-yl]-3-{((e)-

propenyl)-thiourea

HSC\/\N I\/E
H H

Compound (34} 1-allyl-3-{2-{4-hydroxy-phenyl)-
pyrido[2,3-blpyrazin-t-yl]-thiourea

e d g

Compound (3%) l-phenethyl-3-(3-phenyl-pyrido{Z, 3~
bipyrazin-6~yl) -urea

iR

Compound {36) 1-{(2,3-di-pyridin-2-yl-pyridol[Z2, 3-
bipyrazin-o-yl)~3-ethyl-uresa

NP

/”\N NN B
H

N -

Compound (37) 1-(2,3-dimethyl-pyrido(2,3-blipyrazin-6-
yl)=-3-ethyl-urea

T LI
NONTON e,



15 Compound (37) 1-(2,3-dimethyl-pyrido[2,3-b]pyrazin-6- yl)-3-ethyl-urea
N CH3HC~NANNNXCH 3HH 330 Compound (38)
1-[3-(4-hydroxy-phenyl)-pyrido[2,3 b]pyrazin-6-yl]-3-methyl-urea N
H3C.NAN IN N\HH OH Compounds3(B9)
1-allyl-3-[3-(4-phenoxy-phenyl)- 5 pyrido[2,3-b]pyrazin-6-yl]-urea p I\\ N
HZdQ@Fng\(J}Ilnﬁi IN(3I\S %\ 19 zh(lj MCQWQS*%&%WIRWQ fonie, i%\ ~ \
acid-4-[6-(3-allyl- urei rido[2,3 razins3 nyl ester OI'\\ N |
H2C"~N)IN N N 0. 6,0 ac%iél ?9 flgunr?ol %{4%58 e
4-dimethylamino- ben20|c aC|d -45[6-( eido)-pyrido[2,3-b]pyrazin-3-
yl-phenyl ester W N H2C" e xNIUN“ N LL0 0§ N.CH3 CH3 15
Compound (42) acetic acid- 4%6 (ﬁall;‘/‘f uré\ido)
pyrido[2,3-b]pyrazin-3-yl]-phenyl ester

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

oarm ﬁl@@

Compound (40} methane sulfonic acid-4-[6-(3~allyl-
ureido) -pyrido[2,3-bipyrazin-3-yll-
phenyl ester

0 RGN
H2CQD/A\N/M\§ | N/ N;l\I:::l\
10 0*7"CH,
Ceompound (41) 4-dimethylamino-benzoic acid-4-[6-({3-

allylﬁureido)wpyrido[Z 3-blpyrazin-3-
phenyl ester

15 Compound (42) acetic agid-4~{6~{3-allyl-ureido) -
pyrido{2,3-blpyrazin-3-yl]-phenyl ester

ety 4

Compound (43) l-ethyl-3-[3-(4-hydroxy-phenyl)-
pyridol2,3-blpyrazin-6-yl]-urea

20



IO 1\\N H2C~~NINN" _N. _N\O O CH3 Compound (43)
1-ethyl-3-[3-(4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea 20 31 O (
N H3CNAN N N I\ OH Compound (44) 1-[3-(4-amino-phenyl)-pyrido[2,3-
b]pyrazin-6-yl]-3-methyl-thiourea N H8C NAN INN\ HH NH2 5
Compound (45) 1-ethyl-3-(3-phenyl- pyr|d0[2 3- b]pyrazin-6-y1)-urea N pll
\ H3C”" N1 HAN\ Compound (46) 1- ) hyl-3-(3-phenyl-
pyrido[2,3-b]pyrazin-6- yl)4 LNAL. 10 O CH3 Compound
(47) 1-allyl-3-[3-(4-fluoro-p en% pyrido[2,3-b]p) n-6-yl]-urea \\' N
H2C~/~N1INXNIN\ F Compound (48) ,1-diethyl-3-(3-‘pHenyl-pyrido[2,3-

15b yrazm6yl) ureaO NHCJlNNN\\I ,
ompound = [3=(4-aminc~phenyl)-pyridcl2, 3-

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

SLaaa oY

Compound (45) l-sthyl-3-{3-phenyl-pyridol2, 3-
blpyrazin-6-vyl) —urea

SERRa”

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

paaaae

Compound (47) l-allyl-3-[3-(4-fluocro-phenyl)-
pyridoi{2, 3-blpyrazin-6-yli-urea

ey

Compound (48) ,l-diethyl-3-{3-phenyl-pyrido[2, 3-
blpyrazin-6-vl)-urea

SARER"

LCompound (49) 1-{Z-chloro-ethyl)-3-{3-(4-fluoro-
phenvl) -pyrido {2, 3-blpyrazin-4-ylill-urea

oyl in l©
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H3C Compound (49) 1-(2-chloro-ethyl)-3-[3-(4-fluoro-
phenyl)-pyrido[2,3-b]pyrazin-6-y1]-urea N cl"IN NN\ HHF 32
Compound (50) 1-ethyl-3-[3-(4-methoxy-phenyl)
pyrido[2,3-b]pyrazin-6-y1]-urea N H3EHIKH \ (\i O.CH3 Compound (51)
1-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- 5 3-propyl-urea IOIII \ N H3C,~NxN
I N NSntg b dCdmpbuhd £52)/[B=(3-pRenyl-pyrdof2:3-bigyrazin-6-

yl)-ureido]-acetic acid-ethylsegter, H3G.Q MNeQys Nt TN N0,
Compound (53) 1-(3-chloro- pyr|d0[2 3-b pﬁ(razm -6-yl)- 3-ethyl-urea N O I\

\ H3CN N N N" CI Compound 54) [3-(4-fluoro-phenyl)
pyrido[2,3-b]pyrazin-6- ¥|] INN 15 F Compound (55)
1-[3-(3-chloro-4-fluoro- pﬁenyg pyndo 2,3 % @ -6-y];3-ethyl-urea 0Ol
N @]

Compound (51) 1-(3-phenyl-pyridol[2,3-blpyrazin-6-yl)-
3-propyl-urea

o IIIQ

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

yl)-ureido]-acetic acid-ethyl ester

HCE IILQ

Compound (53) 1-(3-chloro-pyridol[Z,3-blpyrazin-6-yl)-
3-ethyl-urea

0 ~ N\
/u\ l < /:L
N N~ 'N° ClI
H

Compound (54) l-ethyl~3-[3-(4-fluorc-phenyl)-
pyrido([2,3-blpyrazin-6-yl]-urea

Saaaacy

Compound (55} 1-[3-(3-chlcoro~4-fluoro-phenyl)-
pyridol[2,3-blpyrazin-6-yl]l-3-ethyl-urea

SLaRav

Compound (56) 4~[6~(3-ethyl-ureido)-pyridolZ,3-

blpyrazin-3-yl]-benzoic acid



1c

15

1 H3CNAN N\ ClI F Compound (56) 4-[6-(3-ethyl-ureido)-pyrido[2,3 20
b]pyrazin-3-yl]-benzoic acid 33 0 1 N H3CN1LN N N O OH Compound
(57) n-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yl]-phenyl}-acetamide
N~ H3CNJLN N N I\ N CH3 H 5 Compound 58)
1-[3-(2,4-diiluoro-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-3-ethyl-urea 0 NF
H3C NAN NN F Compound (59) 1- =33 -morpholln -4-yl-pyrido[2,3-
b]pyrazin-6-yl)-urea N . ~10HH 00
Compound (60) 1-ethyl- 33?3 (Aum yl- p|pera2| o
pyrido[2,3-b)pyrazin-6-yl]-urea N O 1\\ H3CN1N 'NHH~ N, CH3
Compound (61) 1-ethyl-3-[3-(2-hydroxy-phenyl) 15 ©H

pyrldgémpodgéra%gy? yn] u{rga (3—ethyl-ureido)-pyrido[2,3-
blpyrazin-3-yll-phenyl}-acetamide

g,

Compound 58) 1—{3—(2 4-difluoro~phenyl)-pyrido[2, 3-

pyrazin-6-yl]-3-ethyl-urea

AL,

Compound (59} l-ethyl-3-(3-morpholin-4-yl-pyridol[2,3-
blpyrazin-6-yl) -—urea

WO
Jj\N N NN
H Lo

Compound (60) 1l-ethyl-3-[3-(4-methyl-piperazin-i-vyl}-
pyrido[2,3-blpyrazin-6-yl]-urea

O I 3 N\
P DeN
NTTNTON N/\N
“CH,

Compound {61) l-ethyl-3-[3-{(2-hydroxy-phenyl)-
pyridol2,3-blpyrazin-6-yli-urea

[ Pe el
HC NN NZ N7

Compound {62) l-ethyl-3-[3-(2-methoxy-ethylamino)-
pyrido[2,3-klpyrazin-6-yl]-urea
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O N OH H3C N N N N Compound (62)
1-ethyl-3-[3-(2-methoxy-ethylamino)- pyrido[2,3-b]pyrazin-6-yl]-urea 34 N
OHCN~NNNNOCHs 3HHH Compound (63)

1-[3-(4-chloro-3-trifluormethyl- phenyB4yrido[2,3-b]pyrazin-6-yl]-3-
ethyl-ureaoNFF H3BCHHNNNF CI Compound (64)
1-ethyl-3-(3-phenoxy-pyrido[2,3 b]p ﬁ B-yl)-ulrea *1\H3C NN'NN
O H H Compound (65), {&ﬁ@ QpY \(awife),10
pyrido[2,3-b]pyrazin-6 y%c 4rea 0 N\ HBCNIN N l\i H~ Compound
(66) 1-ethyl-3-{3- [(pyrldln -4-ylmethyl)-

amifSTERAIdRR, 3] pyrazins-ii- lﬂ}ééONWIQNWWP\rWtﬁ 1-
Compound (67) 1-ethyb843+(4-flupto-benzyo®yb 1 pyrazin-6-y1]1-3-
pyrido[2,3-b]pyrazin-6-¥lt]1;lty'f§tu1.(3[1:1 N\ H3CN H 1HN NNi\p

0 S Ns F
J -
e S
N N N F
H
Cl

Compound (64) l-ethyl-3-(3-phenoxy-pyridol2,3-
blpyrazin-6-yl)-urea

ﬁlQ

Compound {(65) 1-[3-(cyclepropylmethyl-amino)-
pyrido{2,3-blpyrazin-6-yll-3-ethyl-urea

2 L
L P
Compound (66) l-ethyl-3-{3-[(pyridin-4-ylmethyl)-
amino]-pyrido{2,3-bipyrazin-o~-yl}-urea
2
A s
H H _N

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

i ﬁN\
/l‘L | = /j\
H
F

Compound (68} l-ethyl-3-(3-pyridin~4-yl-pyridoi2,3-
blpyrazin-6-yl) —urea
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F Compound (68) 1-ethyl-3-(3-pyridin-4-yl-pyrido[2,3- b]pyrazin-6-yl)-urea
OWN H3CNNNNN 2035 Compound (69)
1-ethyl-3-[3-(pyridin-3-yloxy) pyrido[211,3-b]pyrazin-6-yl]-urea 1\ NJ\ N
H3C N N N N10 H H Compound (703 2-ethyl-3-[3-(tetrahydro-furan-2 5
ylmethoxy)-pyrido[2,3-b]pyrazin-6-yl]- urea 0 \\ N/~I~ H3CNN N N" 0~0\
H Hv«@ompodnd §21) I-etiyi=3L[33@A i Drpholinid:ylSpheny®y ) -

pyrido[2,3-b]pyrazin-6- g,y_{% Ol ENM%MHJQJ@QQIQ%WUM
(72) 1-ethyl-3-(3- hydroxy pyrido[2,3- b]pyrazm -6-yl)-urea; N 0~I H3CN1N

N NIOH Compound (73) 1- ethyl-@ [3 Xy
phenylsulfanyl)-pyrido[2,3- lﬂ: NNNNSO HH
CH3 Compound (74) 1-e yI -3 -qulno In-3-yl-pyrido[2,3-

Compound (70) l-ethyl-3-[3-{tetrahydro-furan-2-
ylmethoxy)-pyrido[2,3-blpyrazin-6-yl]-

. 1O
)LN NN O/\LO)
i

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

urea

pyridoi2, 3~bipyrazin-6-yl]l-urea

SiLaaiN

Compound (72) l-ethyl-3-(3-hydroxy-pyridol[Z, 3-
bipyrazin-6-vyl) -urea;

O ~x N\
/lL ‘ = /l
N N N CH
H

Compound (73) l-ethyl-3-[3-{3-methoxy-
phenylsulfanyl) -pyride[2,3-blpyrazin-6-
vll-urea

J‘I\ i = /j\
N° N N S O
H |
CH,

Compound (74) l~ethyl—3—(3—quinolin~3—yl—pyrido{2,3-

lpyrazin-6-yl) —urea

A

Compound (75) -{3-benzolblthicphen-3-yl-pyridolZ2, 3-
blpyrazin-6~yl)-3-ethyl-urea



b]pyrazin-6-yl)-urea N HCNN N N N 20 Compound (75)
-(3-benzo[b]thiophen-3-yl-pyrido[2,3- b]pyrazin-6-yl)-3-ethyl-urea 36 N 10I'
HSCHAN N S Compound (76) 1-ethyl-3-[3-(pyridin-2-ylsulfanyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea N N" S3§ H H 5 Compound (77)
1-[3-(4-dimethylamino-phenyl)- pyrido[2,3-b]pyrazin-6- yI] -3-ethyl- urea; 0\
N\ INH3CNHN NI\ HN.CH30CH

n-{4-[6-(3-ethyl-ureido)- er&‘ﬁﬁ[\?ﬁ
sulfonamide O N H3CN1N NHHS;
1-ethyl-3-[3-(Ih-pyrazol-4-yl) pyrido[2,3-b]pyrazin-6- yI] urea
Compound (76) l-ethyli-3-[3-(pyridin-2-ylsulfanyl)-
pyride (2, 3-blpyrazin-6-yll-urea

H

Compound (77) 1-[3-{(4-dimethylamino-phenyl) -

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

ureay
0 — N\
Jo
H N N
r?j,cHa
CH,

Compound (78) n~-{4-16-(3-ethyl-ureido)-pyridoi2, 3~
blpyrazin-3-vyl]-phenyl}-methane

sulfonamide

Jo
NN N]\Q
H
ll\lH
o=

3

Compound (79) l-ethyl-3-[3-{1lh-pyrazol-4-vyl)-
pyridol2,3-blpyrazin-6-yl]-urea

i,

Compound {(80) 1-(3~benzylsulfanyl-pyridolZ,3-
blpyrazin-6é~yl)-3-ethyl-ures;

N\
ﬁ\ﬁ’(;[ N/j\s’\©
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N OF H3CNNNN N 15H Compound (80)
1-(3-benzylsulfanyl-pyrido[2,3 b]pyrazin-6-yl)-3-ethyl-urea; N Ol H3CN1N
N N'S~~0O 37 Compound (81) 1-ethyl-3-[3-(4-methyl-[1,4]diazepan-I
yl)-pyrido[2,3-b]pyrazin-6-yl]-urea; NH3C HH N N\N N CH3 H H \j
Compound (82) 1-[3-(4-amino-phenyl)-pyrido[2,3 5

b]pyrazin-6uyiE3-athyl-urea : Ny OHIHICNJI4 Nt DN 1HZ Cofjpoiunc:(83) -1~
1-(3-amino-pyrido[2,3-h]p ralgg;}(j(y(lj) 3- %th%';ggaagu\' gl 1%%
NINHZ 10 Compound (84) 1-ethyl-3-pyrido[2,3-b]pyrazin-6- yl urea 101° 1 \
N\ H3CANAN N N) Compound (385)»@5&1 (3-imidazol-1-yl-pyrido[2,3-
b]pyrazin-6-yl)-urea O 1 \\ N\H3EN NS H H Compound (86)
1-ethyl-3-[3-(4-fluoro-2- ﬁi?dro%/ p%en;%) p%dow]pyrazm -6-yl]-urea

Compound (82) 1—[3—(4—amin0mphenyl)~pyrido{2,3—
blpyrazin-6-yl]-3~ethyl-urea

g

Compound (83) 1-(3-amino-pyridoi2,3-blpyrazin-6-ylj)-
3~-ethyl-urea

O = N\
DOt
NTINTNT N,

Compound (84) 1l-ethyl-3-pyridol[Z,3-blpyrazin-6-yi-

0 S N\

1)
N N N
H

Compound (8b) l-ethyl-3-{3-imidazol~l-yl-pyridoi2,3-
blpyrazin-6-yl)-urea

fIl

NTR

L/N

urea

Compound (86) l-ethyl-3-[3-(4-fluoro-Z-hydroxy-
phenyl) -pyride (2, 3-blpyrazin-t-yl]-urea

A,

Compound {87) 1-(3-cyclopentyloxy-pyridel[2,3-
blpyrazin-6-yl)-3-ethyl-urea

0 = N\
)Lﬁ/ENIN;LOD
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OINOHH3CNNNNF Compound (87) 1-(3-cyclopentyloxy-pyrido[2,3-
20 b]pyrazilin-6-yl)-3-ethyl-urea H3CANxN il 71 10 N NIO H H 38
Compound (88) 1-ethyl-3-[3-(4-hydroxy-piperidin-|
yl)-pyrido[2,3-b]pyrazin-6-yl]-urea N\HS fl AN NXN HH OH Compound
(89) (3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- 5 urea N\ H2NN N N \~\
Compaund:(6) Xwthyl 33—(3& pyimidin E-yl%ﬁnﬁd@fbaybmyg@hi@iyi)-mea

0O N HSCNAN N NJ 10 yggé?@ 3-blpyrazin- %
1-ethyl-3-(3-pyridin-3-y py 0[2,3-b pyrazm- -yl)-urea N\ IYIS H~ HNN (

-N Compound (92) 1-aliyl-3-(3- pblen < [2,3 b]pyrazin-6-yl)-urea i N,
HzC~~N N nN N H H 15 Compgdy

1-ethyl-3-(3-piperazin-1- ?1' pyri 0[2[3]3 brjpyrasz@\urea

Compound (89) (3-phenyl-pyridol[Z,3-~bipyrazin-6-yl)-

urea
O \N\
T A2 /l:
N "N° N
H

Compound (90} l—ethyl—B—(3mpyrimidinm5mylmpyrido{2,3—

pyrazin-6-yl)—urea

Compeound (91) 1—ethyl—3—(3—pyridinﬂ3wyl—pyrido[2,3—
lpyrazin-6-yl) —urea

gy

Compound (92) l1-allyl=3~{3~-phenyl-pyridol2, 3~
bipyrazin~6-yl)~urea

N e -

Compound (93} l-ethyl-3-{3-piperazin-l-yvl-pyridol2,3-
blpyrazin-o-yl) -urea

0 = N\
JLH’(NIN;LN/\
NH

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



N 'O 1\\\ H3CNAN" N NJ~N H ~NH Compound
(94)1-[3-(3-chloro-pyridin-4-ylmethyl) 20
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea 39 i N1 CIH3CNXN NN HN
Compound (95) -ethyl-3-[3-(6-methoxypyridin-3-yI)-
pyrido[2,3-b]pyrazin-6-yl]-urea \ N H3CHN HnN\I ~N CH3 5 Compound

(96) 1-[3-(3,5-dimethyl-isoxazol-4-gl)- MNeoo
pyrido[2,3-b]pyrazin-6-yl]- glhyh b NNO H3C
Compound (97) 1-ethyl-3-[3-(4-triflustmethoxy- p brly -pyrido|[2,

3-b]pyrazin-6-yl]-urea 0 NI H3C"H~H N N OF 10 FF Compound (98)

1-ethyl-3-(3-furan-2:yl-pyrido[2,3 azip-6-yl)-urea O N ~JI.JJ..0 J,-0
N B e B eg ot )
pyrido[2,3-b]pyrazin-6-yi|4irea [£01N0/CM32A3ENAH N TN IaN H

Compound (100) 1-[3-(2,4-dimet(poxj/ipgﬁiuu -
HSCANJ\N NTINTYTEN
HoH P o
CH,

Compound (26) 1-[3-(3,5-dimethyl-isoxazol-4-yl)~-
pvridol[2,3-blpyrazin-6-vyl]-3-ethvl-urea

N

IOOU

HC N NN N

Ho <
H,C

Compound (87) l-ethyl-3-[3-{d-trifluormethoxy-
phenyl)-pyrido[2,3-blpyrazin-6-yl]=urea

]
Jos
HSC/\N)J\N NN
H o H
X
FOF

Compound {98} l-ethyl-3-(3-furan-2-yl-pyridol2, 3=
blpyrazin-6-yl) -urea

Compound (99) l-ethyl-3-[3-(Z2-methoxy-pyridin-3-vyl}-
pyridolZ,3-blpyrazin-6-yl]-urea

HBC/\ﬁJLu N N
g

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

ureary



pyrido[2,3-b]pyrazin-6-yl]-3-ethyl- urea; 40 Of / N O'CH3 1-13c Nx NnN H
HO CH3 Compound (101) 1-ethyl-3-[3-(Ih-pyrrol-2-yl)
pyrido[2,3-b]pyrazin-6-yl]-urea NOH H3CNN NN HH 5 Compound
(102) 1-ethyl-3-[3-(6-morpholin-4-yl- pyFidin-3-yl)-pyrido[2,3-b]pyrazin-6-
yl]-urea'0'l N H3CN N N NI N N~ 00 Compound (103)
1-benzyl-3-ethyl-I-(3-phenyl 10 pyrid razin*6'yl)-urea NI 0
H3CNIN NN I\ Cy, Com pundﬂ( 0-phenyl)-pyrido[2,3-
b]pyrazin-6-yl]-3-ethyl- —ufék; H 2%3@'H I5 Compound (105)
1-ethyl-3-[3-(4- hydroxymethyl phenyl)- pyrido[2,3*D]pyrazin-6-yl]-urea O
N\ H3CNAN N N I\ OH 41 CH,

Compound (101) l-ethyl-3-[3-(lh~pyrrol-2-yl)-

pyridoel2,3-blpyrazin-6~yll-urea

SREAa®

Compound (102) 1-ethyl-3~[3~{6-morpholin-4-vyl-
pyridin-3-yl)~pyridol2,3-blpyrazin-6-
yi]l-urea

O - /N
)LNLN\LN]@
N g N
L_o

Compound (103} l-benzyl-3-ethyl-1-{3-phenyl-
pyrido{2,3-blpyrazin-6-yl)-urea

§ L)
Hsc/\aJ\N \N \N]\©

Compound (104 1—[3—(2—amin0wphenyl)—pyrid052,3—

lpyrazin-6~yl]~3-ethyl-urea;

AL

Compound (1035) 1dethyl~3~[3—(4—hydroxymethyi—phenyl)—
pyrido[2,3-blpyrazin-6-yl]-urea

SARERY
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Compound (106) 1-[3-(3-amino-phenyl)-pyrido[2,3
b]pyrazin-6-yl]-3-ethyl-urea 0 N H3CN N\ NH2 ) H H Compound (107)
1-[3-(4-acetyl-phenyl)-pyrido[2,3- 5 b]pyrazin-6-yl]-3-ethyl-urea 0 a NI
H3CNtH N\ / CH3 0 Compound (108¥I-[3-(2,3-dihydro-benzofuran-5-yl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl- urea N 0 H3CH-HJIN),N 10 Compound
(109) e 3s(4=be NZydaxy- 3-ﬂ(18|=o( phremylj:o-phenyl) -pyrido[2, 3-
pyrido[2,3-b]pyrazin-6- yl]:D Bélz'ﬁi'??%Ng/'l\ 1Q%=E HH-NN O 15

Compound (110) 1-(2,3-dihydroxy-propyl)-3-(3-phenyl-

pyrido[2,3-b]pyrazin-6-yi)-urea OcN1 N N N (/Compound (111)

1-ethyl-3-[3-(3-formyl-4- mgthox ol2.3:pyrazin-6-yl]- 20
N

urea 42 N AN

Compound (107) 1-[3-(4-acetyl-phenyl)-pyrido(Z,3-
bipyrazin-6-yl]-3-ethyl-urea

O = /N
LG IS
N7 N7 N
H CH,
o)

Compound {108) 1-{3~(2,3-dihydro-benzofuran-5-yi)-
pyrido(2,3-blpyrazin~6~yl]-3-ethyl-

J e s
N™ "N N
H
O

Compound (109) 1-13-(4-benzyloxy~3-flucro-phenyl) -

urea

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

ureg
F
o~ J‘I\N N/ NJ@\/
H
@fo

Compound (110) 1-(2,3-dihydroxy~propyl)-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl)-urea

Siaaaae

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

urea
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H3CNXN NN O O CH3 Compound (112) 1-ethyl-3-[3-(4-methansulfonyl
phenyl)-pyrido[2,3-b]pyrazin-6-yl]- urea 0 N H3CNAN N1 CH3 05
Compound (113) n-f4-[6-(3-ethyl-ureido)-pyrido[2,3- b]
pyrazin-3-yl]-phenyl}-succinamic acid¢®\ H3CANJ~N NN\OH O OH 10
Compound (114) 1-ethyl-3-(3-pyridin-4- yI rido[2,3 b]pyrazin-6-yl)-urea

methane sulfonic acid salt (freedas NNNN HHHOO S _CHS3
Compound (115) 1-[3-(%46‘5 i N < yrido[2,3-b]
pyrazin-6-yl]-3-ethyl- ured 0 ' H3CNAN N N O- HN 0 H3C 43

Compound (116) 1-[3-(2,6-dimethoxy-pyrimidin-4-yl) gm

3

Compound {112} l-ethyl-3-[3-(4-methansulfonyl-
phenvyl)-pyrido {2, 3-bipyrazin-6-vyi]-

A

|| CH

urea

Compound (113} n-{4-{6-(3-ethyl-ureido)-pyridciZ, 3-
blpyrazin-3-yl]-phenvyl}-succinamic

acid
H
N
H o
OH

Compound (114} l-ethyl-3-{(3-pyridin~4-yl-pyrido[2, 3~
blpyrazin~6-yl)~urea methane sulfonic

acid salt (free base)

IS UN

\\
HO— S—-.CH
O

Compound (115) 1-[3-{2,6-dimethoxy-pyridin-3-vyi)-
pyridol[2,3-blpyrazin-6-y1l]-3-ethyl-

urea
O ; S N\
HSC/\N)kN N/ N/ _O—CH3
H H
NN



pyrido[2,3-b]pyrazin-6-yl]-3-ethyl- urea '0 \ N H3C NINnN-I NYO.CH3 N
H3C 0 5 Compound (117) 1-[3-(2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-yl)-pyrido[2,3-b]pyrazin- 6-yl]-3-ethyl-urea 'l I\ N NH HCNXN
NAN 10 NH 3 NCO H Compound (1438) 1-ethyl-3-[3-(Ih-indol-5-yl)- 10
pyrido[2,3-b]pyrazin-6-yl]-urea O XXN |1 H3C"NxN NN H H NH
Compotpnel:14 9) 14(8ichlerd2pyiitiof2,3iblpyrazin6oy)-Brathyrthfouréa N
gl H3CNN N NXCI 15 Compaund (120) 1y 1 oy razin-6-y1]-3-ethyl-
1-ethyl-3-{3-[4-(2-methox -ethoxyg- phenyl]?pyrido[z,3-b]pyrazin-6-y|}-
urea N 0'l H3CNI~N N N'OTCH3 Compound (121) acrylic
acid-4-[6-(3-ethyl-ureido)- 20 pyido[2:3:bNpyrazin-3-yl]-phenyl ester 44

~ J‘J\ - = N. .O.
HCTTNT TNTONT N ITCHS
e
Hc0
5 Compound (117) 1-[3-(2,4~dioxo-1,2,3,4-tetrahydro-

pyrimidin-5-yl1}-pyrido[2,3-blpyrazin-
p-yl]-3-ethyl-urea

HsCAN)LN NN NH
H H L
N0

H

Compound (118) l-ethyl-3-{3-(lh-indoli-5-yl)-
10 pyrido{2,3-blpyrazin~é-yl]-urea

NH

Compound (119) 1-(3-chloro-pyrido(2,3-blpyrazin-6-
yl}-3-ethyl-thicurea

L O
e
Hsc/\NJ\N NN e
H H

15 Compound {(120) l-ethyl-3-{3~[4-(2-methoxy-ethoxy)-
ohenyl]-pyrido{2,3-blpyrazin-6-yl}-

urea
HEC/\N/U\N N” N/jﬁ\
H H o
07" CH,
Compound (121) acrylic acid-4-{6-{3-ethyl-ureido)-

20 pyrido[2,3-b]-pyrazin-3-yli-phenyl ester



N pll TH3CN N N (\(\10'\% O CHz Compound (122)
1-[3-(4-cyano-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-3-ethyl-urea N p I\ \
H3CNAN N 5 Compound (123) 1-(3-benzol[1,2,5]oxadiazol-4-yl-
pyrido[2,3-b]pyrazin-6-yl)-3-ethyl- ure4%O \ N~ N-p H3CNNNNHHN
Compound (124) 1-ethyl-3-[3-(4-hydroxy-3-methoxy- 10
phenyl)-pyrido[2,3-b]pyr_ azim6m H3C NAN N N OICH3 OH
Compound (125) 1-[ @4& enyl
pyrido[2,3-b]pyrazin-6yl]- 3Hethw 1 ureal @ p.;&t?CH3CNN NNO
CH3 Compound (126) 1-[3-(3-acetyl-pheny!)-pFyridd[2 :
b]pyrazin-6-yl]-3-ethyl-urea 0\ N\ H3CNAN N" N\ O CH3 45 Compound
(1275 W&RyRs-3 %@%ﬁorbﬁaﬁn yiyjcyano-phenyl) -pyrido[2, 3=
lpyrazin-6-yl]l-3-ethyl~urea

Sikaay

Compound {123) 1~(3-benzc[l,2,5]oxadiazol-4-yl-
pyridol2,3-blpyrazin-6-yl)-3-ethyl-

LA
H

urea

N
y 9
=N

Compound (124} l-ethyl-3-[3-(4-hydroxy~3-methoxy-
phenyl)-pyridol2,3-blpyrazin-6-yl]-

urea

XA Nl@[om
H
OM

Compound (125) 1-[3-(Z,6-dimethoxy-phenyl)-
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-

0 S N\ CYCH3
g /lt
N N° N
H
?
CH,

Compound (126; 1m[3w(3wacetyl—phenyl)—pyrid0[2,3—

urea

lpyrazin-6-yi]}-3-ethyl-uresa

diaae]
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phenyl)-pyrido[2,3-b]pyrazin-6-yl]- urea N ~IO H3CNNNNNJ HH5
Compound (128) 1-[3-(6-amino-pyridin-3-yl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl- urea 0 N HCHH" N" N N NH2
Compound (129) 3-{4-[6-(3-ethyl-ureidéd)-pyrido[2,3- 10
b]-pyrazin-3-yl]-phenoxy}-propionic acid N H3CNAN NN 10 OOH
Conmpaune (130) 1-257qprmp¢lt3r§3:ptlemzl-mmd@cﬁzﬁhb]]pymazi R4GFy)-urea 3

NH3CNNNN 15 Co g %@ do(2, ‘-
1-cyclopentyl-3-(3-phenyl-pyrido[2, k;]:f)yr%lgln 6- yI) l?r}égalzolfl\ N I\YXN N

H Compound (132) 1-pentyE3- (3 phenyl pyrido[2,3- 20

b]lpyrazin-6-yl)-urea N 0 H3CAI .46 CompHJ\nd (133)
n-{4-[6-(3-ethyl-ureido)- pe//lgo 3

Compound (128) 1-[3-{(6-amino-pyridin-3-yl)-
pyridoiz2,3-blpyrazin-%-yl]-3-ethyl-

e NJ\@
NONH,

Compound (129) 3-{4-[6-(3-ethyl-ureido)-pyride(2, 3~
bl-pyrazin-3-yl]-phenoxy}-propionic

urea

acid

J\N N/ N/j\@\ 0
H /\VJL
O OH

Compcund (130) l—isooropyl—B—(3—phenyl—pyrido[2,3—
lpyrazin-6-yl) -urea

B Weel

Compound (131) 1—cyclopentyl—3—(3—phenyl~pyrido[2,3—

pyrazin-6-yl)-urea

g

Compound (132} l-pentyl-~3-(3~phenyl-pyridol[Z, 3-
blpyrazin-6-yl)-urea
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b]pyrazin-3-yl]-phenyl}-acrylamide O I\NN N N 1\10 11l \%~ NNCH, H
Compound (134) 1-tert-butyl-3-(3-phenyl-pyrido[2,3- 5 b]pyrazin-6-yl)-urea
CHON jill" H3CAN XH N N I'\ H Compound (135)
1-(2-hydroxy-ethyl)-3-(3-phenyl- pyridéR,3-b]pyrazin-6-yl)-urea O N H

HO /~1\N N\\ Hv/ 10 Compound (136)
1-cyclehutyl:3(3phenyl-pyridoe[2 8- bipweriib-yhdirea )0 bNtabN, 3-
Compound (137) 1-allyl 4-nitro-phen )

3-b]pyrazin-7-yl]- thloure;bﬁ-flg C?‘%%RILB\I l{’%&%%&;ﬂ% I\?ﬁlr\y}ﬁl% ?L% 0
Compound (138) 1-ethyl-I-(ethyl

phenyl-pyrido[2,3- b]pxra;ln @&I&m

Compound (134) 1—tert—butyl—3*{3—phenyl—pyxido{2,3—

blpyrazin-6-yl)-urea

fn@

Compound (135) 1-{2-hydroxy-ethyl)-3-{3-phenyl-
pyride[2, 3~blpyrazin-6-yl)-urea

HO\/\NJ\ IS ]©

Compound (136} l-cyclobutyl-3-({3-phenyl-pyridc{Z, 3-

blpyrazin-6-yl)-urea

e

Compound (137) 1-allyl-3-[3-{4-nitro-phenyl)-
pyrldo[Z 3-blpyrazin-7-yl]-thiourea

c/\/N TI]\CL

Compound {138) l-ethyl-1-(ethvlcarbamoyl)-3-{3-

Z

i

Q

phenyli-pyrido 2, 3-blpyrazin-¢-yli)-urea

e
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11 \\ H3CANIN/ "Ni\N 1\ O NH "CH3 47 Compound (139)
[3-(4-hydroxy-phenyl)-pyrido[2,3 b]pyrazin-6-yl]-carbaminic acid-allyl ester
OI\N H2C'~ONNN I\ 14, HOH 5 Compound (140)
(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- datbaminic acid-ethyl ester O I N
H3COAHNI \ Compound (141) 1-ethyl-3-[3-(4-phenyl-piperazin-I-
yl)-pyddef2.3-0]pyrazin-6-yl]-urees N - HECNAY NoNEX H. H-HEN r 101V §2, 3-

Compound(142)1(ZZSypﬁgggﬂ}ﬁﬂ@ QWmd%rbamlnic acid-allyl
ylmethyl)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea O | HH N H3C CHS3

15 Compound (143) 1,3 Bt &Ephenyl-pyrido[2,3- b]pyrazin-6-yl)-urea
XyNx / Compound (144) n-(3- phqpyljp\yﬁtdﬁ 3-b]pyrazin-6-
yl)-acetamidine Hzc\/\o

OH

Compound (140) (3-phenyl-pyrido[2,3-blpyrazin-6-yl)-
carbaminic acid-ethyl ester

N
O = s
i

Compound (141) l-ethyl-3~-[3-{(4-phenyl-piperazin-i-
yv1)-pyrido[2,3-blpyrazin-6-yl]-urea

PSS!
J\N NTONTONTY
G &
Compound (142) 1-(2,2=~dimethyl-[1,3]dicxolan-4~

yimethyl)-3-(3-phenyl-pyridolZ, 3~

blpyrazin-6-yl)-urea

0O [ = <
O/\,‘/\HJJ\g N/ Nl©
H,c-X O
CH,

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

Compeound (144) n-{3-phenyl-pyrido[2,3-blpyrazin-6-
yl)-acetamidine

|/ o
¢” NN Nj\©
H
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NHWN HC1HN\~\ 2048 Compound (145)
1-ethyl-3-[3-(2-methoxy-pyridin-3-yl) pyrido[2, 3-b]pyrazin-6-yl]-thiourea".
N 0~CH3 s H3C H H N N/~ | Compound (146)
1-(4-hydroxy-butyl)-3-(3-phenyl- 5 pyAdo[2,3-b]pyrazin-6-yl)-urea 0 N
HONN N N\ i Compound (147) 1-(3-hydroxy-propyl)-3-(3-phenyl
pyrida]2i3-hlpyrazin-6;yl)- ueem;OP\BHQA-'(I\QAm@meyiﬁﬁdm@oum yl)-
(148) 1-ethyl-3-{3-[4-(3 @%@% flﬂ—b yrazin-— lLl-thiourea”.
propoxy)-phenyl]- pyridog 3- b]pyrazm 6- yﬁ -urea 0 \\ N ¥| 3CAN H IN" N"
_N\o NO Compound (149) 1-ethyl- - droaygﬁhenyl) 15
pyrido[2,3-b]pyrazin-6-y]-thiouredls LI \ / OH Compound

(150) 1-ethyl-3-(3-p- tolylgﬁ%no%yn&op% b%pyr IIzi -6-yl))-urea ~\ xN
CH3 H3CNNINNNHHH

Compound (146) 1-(4-hydroxy-butyl)-3-{3-phenyl-
pyrido[2,3-blpyrazin~6~yl)-urea

oo

Compound (147) 1-(3-hydroxy-propyl)-3-{(3-phenyl-
pyrido[2,3-bipyrazin-6-yl)-urea

— r\m@

Compound (148) l-ethyl-3-{3-{4-(3-morpholin-4-yl-
propoxy) —phenyl]-pyridol2,3-blpyrazin-
6-yl}—-urea

N
o) A
;
JLQI(NJ:NJ\Q
O/\/\N
@

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

Saaeacy

Compound {150} l-ethyl-3-(3-p-tolylamino-pyrido{Z,3-
blpyrazin-6-yl)-urea

o x N\ CH,
/U\ I [~ /J\
N N N N
H H

Compound (151} l-ethyl-3-[3~(3-hydroxy-phenyl)-
pyrido{2,3~blpyrazin-6-yl]-urea
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20 Compound (151) 1-ethyl-3-[3-(3-hydroxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea 49 Iloll I\ HSCNAN N\ OH Compound 152
3-[6-(3-ethyl -ureido)-pyrido[2,3- b]pyrazin-3-yl]-benzoic acid N O O
H3C”AHxH N N\ OH i5 Compound 158
1-[3-(3,4-dimethoxy-phenyl)-pyrido[2,3- b]pxrazm -6-yl]-3-ethyl-urea II N
H3C"HxH NN 10O, CH3 O CH3OC0 nas154

1-[3-(4-amino3- methoxy-gl&emy
'\N CH3 H3CHIN N N O°10 NIHZHCompound
1553-[6-(3-ethyl-ureido)-pyrido[2,3-b] pyrazin-3-yl]-benzamid '1 N
H3CZNA N I 3 mpo 6

(3- crﬁ Lﬁl%lrgx%/é\?méﬁox%- %1%% 2 é%/%Oo 2D 3:l:)j]hpc)iyrazm 6-yl]-3-
ethyl-urea O N\ CH3 HITRN-K T\Y@) OkP-F@iZ@:b‘Fn d 157

1-ethyl-3-(3-m-tolylamino- pyrldo({Z 3 |nI -6- ) ureafl, (--NCNN
NNNCH Ho

Compound 153 1-[3-{3,4-dimethoxy-phenyl}~pyrido{2, 3~

in@3yl]-3-ethyl-urea O

plpyrazin-6- yl -3-ethyl-urea

Compound 154 1-[3-(4-amino3-methoxy-phenyl) -
pyridof2,3-blpyrazin-6-vl]-3-ethyl-urea

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

pvrazin-3-yl]-benzamid

Shaaacas

Compound 1561—{3—(B—Chlorb—4—hydroxy~5—methoxy—
phenyl)-pyrido{2,3-bipyrazin-6-yl]-3-
ethyl-urea

A A 2 o
N N N
H
CH
Ll

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

N\
jiH’E::[N;LHJi:j‘CH
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20 HH H 50 Compound 158 1-ethyl-3-[3-(4-methoxy-phenylamino)
pyrido[2,3-b]pyrazin-6-yl]-urea CH3 1l NCO H3CONNNHAHH\
Compound 159 1- [3- (4-chlorophenylamino) -pyrido- [2, 3- 5
b]pyrazin-6-yl]-3-ethyl-urea O N n CIHBCNAN N N,-IN\ HHH
Compound 160 1-ethyl-3-(3-o-tolylamino-pyrido[2,3-b]- pyrazin-6-y1)-urea
\ N\ CHBCAHAH NISINACGHY 10CdRpedrttd6loxy-phenylamino) ~

1-ethyl-3-[3-(pyridin-3; ?%%prﬂ'%zé%%bz]@}ﬂr Hazin-6-lyljsurea nx
NI\NH3CHHNN Compound 162 1-ethyl-3-[3-(4 ethyl phenyl amino)

- pyrido[2,3-b]pyrazin-6-yl]-urea A NX C"k H3CHHEHH 15 Compound
163 1-ethyl-3-[3-(3-methoxy-4-m@thyf-

phenylamino)-pyrido[2,3-bipyr M- Yil- 23 3 HCNXxNNNINO
HHH CH3 20 Compound 164 1-ethyl-3-[3-(4-hydroxy-phenylamino) -

pyridef2Sshlpyrazinorylltraa IEWNQ@Bphenylanine) ~pyrido-[2, 3-
blpyrazin-6-yl]-3-ethyl-urea

yeewes
;

Compound 160 l-ethyl-3-{3~o-tolylamino~pyrido[2,3-b]-

pyrazin-6-vyl)-urea
N

JLN N NJ\Mi;:

H Ho on,

Ceompound 161 1-ethyl-3-1{3-(pyridin-3-ylamino)-pyrido-
[2,3-blpyrazin-6-yl]-urea

SeeNe
)LN N/ N/ N N
H H

Compound 162 l-ethyl-3~[3-(4d-ethyl-phenylamino)-
pyridol2,3-blpyrazin-6-yl]-urea

L LLL

Compound 163 l-ethyl~3-[3-(3-methoxy-4-methyl-
phenylaminc)-pyride[2, 3-blpyrazin-6-yi]-

5 \_N\ CH
P
N N N N Q
H H CH

urea

Compound 164 1-ethyl-3-[3-{4-hydroxy-phenylamino} -
pyrido[2,3-bipyrazin-6-yl]-urea

0 e N\ OH
JL | “ ‘l
N N N N
H H

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



H3CNAN N NIH Compound 1651-ethyl-3-[3-(5-methyl-pyridin-2-yl-
amino)-pyrido[2,3-b]pyrazin-6-yl]-urea 51 I /N~ CHH3CHNNNN N
Compound 166 1-ethyl-3-[3-(1-methyl-1H-pyrazol-3- ylamino)-pyrido[2,
3-b]pyrazin-6-yl]-urea OI N1 _x1J~N-CHa H3CHHNNHNS5
Compound 167 1-ethyl-3-[3-(4-fluoro-phenylamino)-

pyrido[2,3-b]pyrazin-6-yl]-urea )d\llm K't HHH
Compound 168 1-(4- hydrq&)r-bu&l) e -3-
methoxy-phenyl)-pyrido[2, 3- b]ﬂi&/ra&ln 6- 10 yl]-urea 'O N CH3 HO,-,~1

NAN-N H mpound 169 phosph n hyl
ure%&%ﬁ%éﬂc[)zlsé %b]% rga%zﬁljlnqu y§l] pr Z?hgécr%ﬁr%%;?}%s eﬁé%ﬁ %_e{@

H3CNAN N '\ O, CHY+8BH' A5 &Y 61 o PBURY 17+ -6~ yi]-urea

1-[3-(2-chloro-4-hydroxy- phenyl)ooy/tdﬁﬁf%?]%azm -6-yl]-3-ethyl-urea o
INCIH3CHHNN OH N-CH,

5 Compound 167 l-ethyl-3-~[3-(4-fluorc-phenylamino)-
pyrido(2,3~blpyrazin-6-yl]-urea

Ny, F
¥ools)

Compound 168 1-(4-hydroxy-butyl)-3-[3-(4-hydroxy-3-
methoxy-phenyl)-pyride[2,3-blpyrazin-6-

10 yvl]-urea
HO\/\/\N/N\N N W Q
H H
OH
Compound 169 phosphoric acid-mono-{4-[6—(3-ethyl-

ureide) -pyrido-[2,3-blpyrazin-3-yl]-2~
methoxy-phenyliestar

e
N7 NN O-cny
H
QoM
o*"on

15
Compound 170 1-{3-(2-chloro~4~hydroxy-phenyl) -
pyridofZ, 3~ bjpyra?¢n 6-yi]-3-ethyl-urea
Compound 171,1—{3—(4—chloro—2—methoxymphenyl)—
20 pyrido(2,3-blpyrazin-6 ~3~athyl-urea

A

Compound 172 1~[3-(3,5-dimethyl-1H-pyrazol-4-yl)-
' pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea
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Compound 171 1- [3- (4-chloro-2-methoxy-phenyl) 20
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea O N O CH3 H3C"NIN N N CI
Compound 172 1-[3-(3,5-dimethyl-1H-pyrazol-4-yl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea22 0 I\ N\CH3 HSCHH NN N
H3C H Compound 173 1-ethyl-3-[3-(1-methyl-IH-pyrazol-4-yi)-

pyrido[2,3-b]pyrazin-6-yl-urea N @I m N MN N CH3 5
Compound 174 1-[3-(5-cyang

b]pyrazin-6-yl]-3-ethyl-urea fONMH3EN N N ~ ompound 175 sodium
2-chloro-4-[6-(3-ethyl-ureido)- pyrido[2,3- b]pyr’azm -3-yl]-6-methoxy- 10

pheng %L% Enc!i-}f*%'é‘ LN, GH %e?]é\'%clmgw ound_, 1)-

1761- oxy-3- methoxyg pyrldo[2 -blp azm 6 yI] 3 (
morpholin-4-yl-butyl)-Ba-62 1&1° @I’{’:ﬁ?—ﬁ 140 1564

O \
JLNlN/ N R
H PN
N
CH,

Compound 174 1-[3-{5-cyanc-thicphen-2-yl)-pyridoi2, 3-
blpyrazin-6-yl]-3-ethyl-urea

el g

Compound 175 sodium 2-chloro-4-{6~ (3-ethyl~ureido) -
pyrido{2,3-blpyrazin-3-yl]-6-methoxy~
phenoxide

I /E\//I\N\
)L - — Q
N NT TN CH
H
O_ +
Ci

Compounca 176 1-[3~{4-hydroxy-3-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-3-(4-
morpholin-4-yl-butyl)-urea

o b JfI l©

Compound 177 1-{3-{3~chloro-4-methoxy-phenylamino) -
pyridol2, 3-bipyrazin-6-yl]-3-ethyl-urea

p' 2
N° N N N Ci
H H

Compound 178 l-ethyl-3-[3-{(naphthalen-2Z-ylamino)-
pyride[2,3-blpyrazin-¢-yl]-urea

H H
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Compound 177 1-[3-(3-chloro-4-methoxy-phenylamino)-
pyrido[21I1",3-b]pyrazin-6-yl]-3-ethyl-urea I~ XN'O CHH3CHHN N H CI
Compound 178 1-ethyl-3-[3-(naphthalen-2-ylamino)- 20
pyrido[2,3-b]pyrazin-6-yl]-urea N i HSCHIN I N NCH i ~'53 Compound
1791-ethyl-3-[3-(quinolin-3-ylamino) pyrido[2,3-b]pyrazin-6-yl]-urea N
H3CNALNIN HA H-CGompowid- 180 (34(3:8-thméthpxyphenylamino)

5 pyrido[2,3-b]pyrazi % ﬁt};/%ﬁhy%%%ﬁ§ﬂ%l% I—&ﬁh\l NNNNO HH

H C 3 Compound 18 1-3-[3-(pyrazin-2-ylamino)
pyrido[2,3"-b]pyrazin-6-yl]- urea H90 HHH10
Compound 182 1-ethyl-3-[3: 0)-
pyrido[2,3-b]pyrazin-6-yl]-urea N 0'CH, H C'NAII"N N N~N OCH HH H

Com(é‘%%d%ﬂﬁé %@W)ﬂ ?TE“)’ _@’ﬁ:hxd@i‘&{&m‘}%@o ¥l amino)

phenyl)-pyrido|[2,3- b]pyrazm J-urea 15 p- toluenes fonate N H.CAN
'",NNNT\O\CH H K76 blpyrazin-6-yi]-3-ethyl-urea

0’3
0 \N\
PPN
NTONTNTN o
H CH,

Compound 181 l-ethyl-3-{3-(pyrazin-2-ylaminoj-
pyrido(2,3-blpyrazin-6-yl]-urea

0 ~ N\ /N
PO e
H H

Compound 182 l-ethyl~3-[3-(3-isopropoxy-phenylamino)-
pyridol2,3~blpyrazin-6-yl]-urea

N
0 R CH
J\Ml/@)f
N7 N7 NT TN Q7 TCH,
H H

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

pwtoluenesuifonate

/ A
iE\OH
0
Compound 184 1-[3-(2Z-chloro~pyridin-4-ylamino) -

pyridol2,3~bipyrazin-6-yi]-3-ethyl-urea
N
0 = > = N
POWE
Jﬂlzlglﬁ S

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

I-ethyl-urea
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H3C\/OH 0 Compound 184 1-[3-(2-chloro-pyridin-4-ylamino)-
pyrido[2,13-b]pyrazin-6-yl]-3-ethyl-urea NN H3C HH N N H Cl 20
Compound 185 1-[3-(3,5-dichloro-4-hydroxy-
phenylamino)-pyrido[2,3-b]pyrazin-6-§#- 3-ethyl-urea 54 cl 101 NOH
H3CHx N N N I N\ I CI Compound o

1861-[3-(3,5-dichloro-4-hydroxy-phenyl)- OH
pyrido[2,3-b]pyrazin-6-yl]-3-ethylfuref ! ijC‘N NCI /OH ci5
Compound 187 1-[3-(3,4-di¢n/é‘m#]c\)gy-|c}herh'ylamin) cl
pyrido[21l,3-b]pyrazin-6-yl]-3-ethyl-urea JL nN~ O,CHH CANNNNN\O
H Hdd ka3 composing 188 (3ethyk3{3-(3-hydroxywdimethyiohenyl) -
phenylamino)-pyridoggffglﬂ%@zig-_%)é% gﬁ@_@_@,@lﬂ%t&@ K iurea
NNNINO H H H H Cémpound 189 3-[6-(3-ethyl -ureitlo)-pyrido[2,3-b]-

razin-3-ylamino]-5-trifluormethyd- b itsacid O OH
H

HCT N
H
OH
cl

Compound 187 1-[3~ (3, 4-dimethoxy-phenylamino] -
pyrido[2,3-blpyrazin-6-~yl]l-3-ethyl-urea

FeeNow
mc/\NJLN NT N N 0
H H 9

Compound 188 1-ethyl-3-[3=(3-hydroxy-4-methyl~
phenylamine) -pyrido{2,3-blpyrazin-6e-yl}-

urea
PeeNe
-
%ﬁkaN N7 NN oH
HoH H

Compound 189 3-[6-(3-ethyl-ureido)-pyridol2,3-bl-
pyrazin-3-ylamino]-5-trifluormethyl-

benzcic acid

05 OH
i ﬁN\j\ /&*
N
HCTTNT N NT NN -

F

Compound 190 1-ethyl-3-[3~(6-methoxy-pyridin-3-
ylamino)-pyrido[2,3-blpyrazin-é-yl]-urea

0 s N\ = O‘CH
PP OUS
e 2
He N7 NN N N
HoH H

Compound 191 1-[3-(3,5~dimethyl-phenylamino) -
pyride{2,3-blpyrazin-6-yl]~3-ethyl-urea

CH,
X ﬁﬁ@
kgc’“‘N’ﬂ‘N NN CH,
H H H
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ON\/3 HC~-N NN N'IH\IF 15H Compound 190
1-ethyl-3-[3-(6-methoxy-pyridin-3- ylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea
\N/10,CH3 H3CNAN NXN\ N Compound 191
1-[3-(3,5-dimethyl-phenylamino) 20 pyido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
CH, NNHC'NNNNCH HHH55 Compound 192
1-[3-¢4myanephenylaminm) cpyride:-{2;3 tipyraziart-y ) 3@yl dired 21, B+

~NN H3CHHN N g ygdé%ﬁet@yl&-@@ hydroxy-3-methoxy
5 phenyl)-pyrido[2,3- b]pyrazm 6-yl]-urea Z) but-2-enedicarboxylic acid

salt N\/ NAOH30NNNN\C|3 ompound 194

1-ethyl-3-[3-(4-hydroxy-3- mgtboj}y :L
phenyl)-pyrido[2,3- b]pyraz?rcw 6+yl] tred hydrcmhlorlde NH3CHHNNI\

CH3 /OH CI/H
Compound 193 l-ethyl-3-[3~(4-hydroxy-3~-methoxy-

phenyl)—pyrido[Z 3-blpyrazin-6-yll-urea

~put-2-enedicarboxylic acid salt

/\Aﬁk@

HOUDH

Compound 124 1l-ethyl-3-[3-{4-hydroxy-3-methoxy~-
phenyl)-pyrido[2,3-bipyrazin-é~yll-urea
hydrochloride

/A\N/H\N N O~cn
H H
H OH
cr”
Compound 195 1-ethyl-3-(3-phenyl-pyridel[2Z, 3-
blpyrazin-6-yl)-thiourea

g

Compound 196 1-{3-chloro-pyrido[2,3-blpyrazin-6-yl)-

3-cyclchenyl-~urea
N
L,
[::LNJLN N” Nj\m
H H

Compound 197 1-ethyl-3-[3-{4-hydroxy-3-methoxy-
phenylamino) -pyridol{2,3-blpyrazin—-6-yl]-

urea
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Compound 1951-ethyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-thiourea S
N H3CANAN INN 15 Compound 1961-(3-chloro-cyrido[2,3-b]pyrazin-6-yl)-
3-cyclohexyl-urea 'Ol N OINXN N NCI H H Compound 197
1-ethyl-3-[3-(4-hydroxy-3-methoxy 20°%
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- yrea 56 ' NJOH H3C HNNHN
N N O CH3 Compound 198 1-ethyl-B-[3-(43hydroxy-3,5-dimethyl-
phenyl)-pyrido[2,3-b]pyrazip-6- rea” \WHIC NARON N f CH3 OH CH3
5 Compound 199 3-ethyl-l-phenethyl-i-(3-phenyl- ¢
pyrido[2,3-b]pyrazin-6-yl)-urea N H3C" HANK N Compound 200

Al GRS A oAy S pyAr-2- yios Ry dOL2 LBy Fsi-e-
10 y1}-thiourea N H HH2@SALAN OCompoundyrazin~6-yl]l-urea
2013-ethyl-l-[3-(4-methoxy-phenycl)- py go[\2\3-b]pyrazin-6-y|]-1-propy|-

|
P CH
mc/\N)LN NN s
Ho B
o

CH,

Compound 199 3-ethyl~1l-phenethyl-1-(3-phenyl-
pyrido{2,3-blpyrazin-&é-yl)-urea

H3CAH,1LN N/ N/j\‘©

Compound 200 1-allyl-3-{3-{4- (tetrahydro-pyran-2-
vloxy)-phenyll-pyrido[2Z, 3-blpyrazin-6-

yl}l=-thiourea

HZCV\NJKN N/ N/
o L)
o7 0

Compound 201 3-ethyl-1-{3~(4-methoxy~phenyl) -
pyridoi2,3-blpyrazin-6-yl]l~l-propyl-

urea
e =
oy l@
H
N o
CH, CH,

Compound 202 3-ethyl-1-(3-phenyl-pyrido(2Z,3-
blpyrazin-6-yl)-1-(Z-piperidin-i-yl~
ethyl)-urea hydrochloride



urea'N_ AN-aN' H3CNH O i 15 CH3 CH3 Compound
2023-ethyl-I-(3-phenyl-pyrido [2,3 b]pyrazin-6-yl)-1-(2-piperidin-1-yl-
ethyl)-urea hydrochloride 57 N O\ H3C/~HN'kIN N N O 0 H-CI
Compound 203N-{4-[6-(3-ethyl- ureldé)7 pyrido[2,3-b]-
pyrazin-3-yl]-phenyl}-2-phenyl-acetamide IOI“ NH3CHXHNNO/ N\ H

5 Compound 204 1-(4- hydrox rE\Xtyl) |-

pyrido[2,3-b]pyrazin-6-yl)- drochloride HHNNH CI/
Compound 205 Acetict&cid 3tphenyl-pyrido[2, B
b]pyrazin-6-yl)-ureido]- butyI ester H,CH'k N N R

206I-(4-aminobutyl)-3-(3-phenyl- pyrld [2,3- b]pyrazin-6- yI) urea

O i

Compound 203 N-{4-[6-{3-ethyl-ureido}-pyrido(2Z,3-b]}-
pyrazin-3-yl]-phenyl}-2-phenyl-acetamide

O\N\
J L
H
N
H

5 Compound 204 1-(4-hydroxy-butyl)-3-(3-phenyl-
pyrido(2,3-blpyrazin-6-yl}-urea
hydrochloride

N
0 .\ ~Z
HO\/\/\)J\ = -
N N N N
H H
H

cr”

Compound 205 Acetic acid~4-[3-(3-phenyl-pyridol[2, 3-
10 blpyrazin-6-yl)~ureido] -butyl ester

H,C O\/\‘/\N /(I j\@
O

Compound 206 1~ (4-aminobutyl)-3-(3-phenyl-pyridol2,3-

bleyrazin-6-yl)—urea

o n1©

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

e T

Compound 208 3-[6~(3~-ethyl-ureido)-pyridoi2,3-b]-
pyrazin-3-yl]-N-methyl-benzamide
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N O H=N,_,-,, HXH N N 15 Compound 207
1-(5-hydroxy-pentyl)-3-(3-phenyl- pyrido[2,3-b]pyrazin-6-yl)-urea O N
HOWN N N N\ Compound 208 3-[6-(3-ethyl-ureido)-pyrido[2,3-b]-
pyrazin-3-yl]-N-methyl-benzamide 58N H3C"NAN N C H.CH3
Compound 209 1-ethyl-3-[3-(2- methoxy g-methyl-

phenyl)-pyrido[2,3-b]pyrazin-6-yfl-ueal* 01 N QCfHH3 H3C HN NN N H
CH3 5 Compound 210 1+e,¢ﬁyk»e -(8-psto %@T@g—'ﬁiﬁ pyrazin-6-yl)-urea
o0 NHCNNNN CH3 Compound 11 1-ethy~3#3-(methyl-p-tolyl-amino)-
pyrido[2,13-b]pyrazin-6-yl]-urea » ~N~ CH3 H3C HH N N N 10 CH3
Confpotipd 212 Zethy=3-[3-y2-ptolyi-ethylmiip)xy ->-methyl-

pyrido[2,3-b]pyrazin-gsyi-iea o\t EHD k- NN a NiH3EG-H1 ] -urea
Compound 213 1-ethyl-3-[3-(4-methyl -ben éylamlnal 15

pyrido[2,3-b]pyrazin-6-yl]- urea N Q J\/I 7 j

HC

Compound 210 1-ethyl-3-(3-p~-tolyl-pyridoel[2,3-b]

pyrazin-6-yl)-urea

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

o N N\ CH3
e
H N N Fli
&H,

Compound 212 l-ethyl-3-{3-(Z2-p-tolyl~ethylamino)-
pyrido{2, 3-bipyrazin-6-yl]-urea

N\ CH
£ LXA T

Compound 213 l-ethyl-3-i{3-(4-methyl-benzylamino)-
pyrido{2,3-blpyrazin-o-ylj-urea

(@] \N\
e
N N N N
: L
CH

Compound 214 1-ethyl-3-[3-{3~fluoro-4-methyl-phenyl-

amino) ~pyrido[2, 3-blpyrazin-6-yl]-urea
N CH
)LN N &J\N F
H H

Compound 215 1-[{3-(3,4-dimethyl-phenylaminoc) -

3

pyridol2,3-blpyrazin-6-yll-3-ethyl-urea
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H3CN "N I N N~IN CH3 Compound 214
1-ethyl-3-[3-(3-fluoro-4-methyl-phenyl-
amino)-pyl'rido[2,13-b]pyrazin-6-yl]-urea XN CH3NNH F H3C"H HH
20 Compound 215 1-[3-(3,4-dimethyl<phenylamino)-
pyrido[2,3-b)pyrazin-6-yl]-3-ethyl-urea 59  I' KNN~ Clag H3CHNHNNN
H N CH3 Compound 216 1-ethyl23-[3- |sgro bhenylamino)-
pyrido[2,3-b]pyrazin-6- yl]ﬂne’\ HE MSC:MAN'NNNHHHS5
Compound 217 1-(4- morpholln -4- yq -butyl)-3-(3-phenyl-

py?q%;%g‘ﬁ#m?% 61d ya;&ls% QN N= (7;/ I:M\E%Jd&é}h %ﬂﬂ@@pﬂr&rdzl& -
N-{4 phenyl-pyrido yr. urei acetamid N
H3CUN,,,~,NAN | N N (%%éﬂ L/B 15(@ %%‘ndlﬁlgL y(s “amino-4-methyl
-phenyl)- pyrido[2,3-b]pyrazin-6- yl] -3- ethﬁ\urea O fRla H3C N~N N N
NH2 / CH3 Compound 220 1-[ }; @ﬁyl) 15
pyrido[2,3-b]pyrazin-6-yljx3€ty! o X

Compound 217 1~ (4~morpholin-4-yl-butyl}-3-(3-phenyl-

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

G PN fI 1©

Compound 218 N-{4~[3-{3-phenyl-pyrido[2,3-blpyrazin-

6-yl1l)—ureido]-putyl}~acetamid

H
H3C\n/N\/\/\N /(j:
o H

Compound 219 1-[3~(3-amino-4-methyl-phenyl)-
pyrido[2,3-blpyrazin-6-yll-3-ethyl~urea

Compound 220 1-[3~-{3~acetyl-2-fluocro-phenyl) -
pyrido[2,3-blpyrazin-6~ylj-3-ethyl-urea

A

Compound 221 l-ethyl-3-[{3-{4-methoxy-3-methyl~
phenyl)-pvride[2, 3-blpyrazin-6-yl]~urea

A

Compound 222 1-[3~{6-ethoxy-pyridin-3-yl)-pyrido(Z, 3-
blpyrazin-6-yil—-3-ethyl-urea
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H3C'N N N N CH3 Compound 221 1-ethyl-3-[3-(4-methoxy-3-methyl-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea N CH3 H3CHH NN O CH3 20
Compound 222 |-[3-(6-ethoxy- pyrldln -3-yl)-pyrido[2,3
b]pyrazin-6-yl]-3-ethyl-urea 60 O I N 5H3CANAN N Nj~N/O"CH3
Compound 223 1-ethyl-3-[3-(2-fluoro-4-methyl-phenyl)-

pyrido[2,3-b]pyrazin-6-yl]-urea |FH3ONAN NN H CH35 Compound
224 1-ethyl-3-[3-(3-fluore;d-rmet v ) N -pitrido|2,
3-b]pyrazin-6-yl]-urea IOIf N-HC"HHN N HM34,Compound 225
1-ethyl-3-[3-(2-fluoro-3-methoxy phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea
O1" N dICNARE Bl | ©:=CHly 11 BEompount226-ro-4 -methyl-phenyl) -

1-ethyl-3-[3-(3,4,5- trlgg_'g H @hey_;@g ngggg[zpﬁ_ Q]%yjjqag-lﬁé)gl] urea 10l

N H3CNAN N N 1"(x-
JLH/[;J:NJ\Ii:L
CH

Compound 224 1-ethyl~3-[3-(3~-fluoro-4-methoxy-
phenyl) ~pyrido[2, 3-blpyrazin-6-yl]-urea

e

Compound 225 l-ethyl-3-[3-(2~fluoro-3-methoxy-
phenyl)-pyrido{2, 3-blpyrazin-6-yl]-urea

Aiseace

Compound 226 1-ethyl-3-[3-(3,4,5-trimethoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-urea

Slataes

Compound 227 1-[3-(3,5-difluoro-2-methoxy~phenyl) -
pyrido[2,3-blpyrazin-6- ylj—3 ethyl-urea

Compound 228 1-ethyl-3-[3-{4-triflucromethyl-phenyl)-
pyrido{2,3-blpyrazin-6-yl]-urea

SAREY
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Compound 227 1-[3-(3,5-difluoro-2-methoxy-phenyl)- 15
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea O\ N O.CH3 xiF H3CHHNNF
Compound 228 1-ethyl-3-[3-(4-trifluoromethyl-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea N H3C®NAN N\ F F F 61 Compound
2291-ethyl-3-[3-(2,3,4-trimethoxy-phenyl) pyrido[2,3-b]pyrazin-6-yl]-urea \
N O'CH®CH3CHIC? TN N N300, TH3 Confpdunidnethoxy-phenyl) -

2301-[3-(3-chloro-4-mefhaxsphemdy S pyrazin-6-yl]-urea
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea o IN -1 CIFI3CMH H N N CH3

Compound 2311-ethyl-3-[3-(3-flugro-#- Xy
phenyl)-pyrido[2,3-b]pyrazig-6=yl- Lrég;g%%m; NNNF OH 10
Compound 232 1-ethyl-3-[3-(6-fluoro-pyridin-
pyrido[2,3-b]pyrazin-6-yl]-urea N 0 H3C”N N N\I \No/g

Compound 230 1-[3-{(3-chlorc~-4-methoxy-phenyl) ~
pyridei2,3-blpyrazin-6-yl]-3~-ethyl-urea

e

Compound 231 1=-ethyl=-3-[3~{3-fluorc—-4-hydroxy-
phenyl)~pyrido[2,3-blpyrazin-6-yl]-urea

SAssacd

Compound 232 1-ethyl-3-[3-(6-fluoro-pyridin-3-yl)~
pyridolZ, 3-blpyrazin-6-yl]-urea

ey,

Compound 233 1-[3-(2,4~dimethyl-thiazol-5-yl)-pyrido-
[2,3-blpyrazin-6-yll-3-ethyl-urea

O

Compound 234 1-ethyl-3-[3-(2-methoxy-phenyl) -
pyridoi2,3-blpyrazin-6-yij-urea

AL

Compeound 235 1~{3-(2-chloro-pyridin-4-yl)-pyridolZ, 3-
blpyrazin-6-yl]-3-ethyl-urea

Sakaavs
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Compound 233 1-[3-(2,4-dimethyl-thiazol-5-yl)-pyrido-
[2,3-b]pyrazin-6-yl]-3-ethyl-urea 10I'l N\H3C*N XN NN s-CH~/3 15
H3C N Compound 234 1-ethyl-3-[3-(2-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl)-urea 10 N H4CH3 H3CHN IN N N H Compound
235 1-[3-(2-chloro-pyrid n-4-yl)-pyrido[2,3- 20 b]pyrazin-6-yl]-3-ethyl-urea
0 N E3GNANN £&f N-823-Compeand 23s6{3wbaicettthibphen-2-yl)

pyrido[2,3-b]pyrazin-&-yli3iethy|-grea NS, Q- HGHHNMNGHB-urea
Compound 237 1- [3- (5-chloro- thlophen- -yl) 5

pyrido[2,3-b]pyrazin-6-yl]-3-e hyI H3C"l\$1H N ) Cl Compound
238 1-ethyl-3-[3-(3-methoxy-p razin-6-yl]-urea 10II
NHN\O, CH, s 10 Compoun 2 91 [3 (3 br 0-5=tethoxy-phenyl)-

pyrido[2,3-b]pyrazin-6- y1£3 ethyl-urea 0 N H3CNxN N N\ CH3 Br
Compound 2371 5-chloro-thiophen-2-yl

pyrido[2,3-blpyrazin-6-yl] B—ethyl—urea

AT

Compound 238 l-ethyl-3-{3~(3~methoxy-phenyl) -
pyrido[Z,3~klpyrazin-6-yl]-urea

Shteace

Compound 239 1-[3-(3-bromo-5-methoxy-phenyl} -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

Compound 240 1-~[3-(benzothiazol-6~ylamino) -
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea

O\N\ N\
BN )
N7 N~ °NT N 3
H H

Compound 241 l-ethyl-3-[3-(4-methyl-3-
trifluoromethyl-phenylamino)-pyrido[2, 3~
blpyrazin-6-yll-urea

N¥velsu

Compound 242 1-~[3~-{3-cyanc—-4-methyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

N¥veley
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Compound 240 1- [3-(benzothiazol-6-ylamino)
pyrido[2,11"3-b]pyrazin-6-yl]-3-ethyl-urea X \ N~/ N> H3C HN NN N\5 15
Compound 2411-ethyl-3-[3-(4-methyl-3-
trifIuoromethyl-phenylamino)-pyrido[2§§- b]lpyrazin-6-yl]-urea\ N\ C3 N
N-IN F H3CN O N-11 H H H FF 20 Compound 242 1-[3-(3-cyano-
A-metryPphetyRdrihopLpyridoi2, I 33 bIpp i e Wb e ariés oN -
CH3 n N H3C H H NIG,NNGI SGompoundazin-6-y1] —urea
2431-ethyl-3-[3-(4-phenoxy-phenylaming) pyrido[2,3-b]pyrazin-6-yl]-urea
| jaiH HaC H H N N Compound 2447f[3-{4-chlojjo-3 hyl-phenylamino)
5 pyrido[2,3-b]pyrlazin-6/Geniyhires H3CH N H' N N H CH3
Compound 245 1-[3-(2-chloro-4-methyl-phenylamino)-

pyri@Q{%pff%Q]@Mrmnﬁ%ylli&qmyhlawr N-GHIHI JIN-oNMN 6h100 ) -
Compound 2461-ethyl-3-[3+(3:tsiflyoromethyl- . . . _.
phenylamino)-pyrido[g;\fb]%%/ ;521#-6?3?1- ”%azi% lé\sl ?él] smethyl-urea

R O
kgc’”‘ﬁ’ﬁ‘g NN N cH,

Compound 245 1-[3-(2-chlicorc—-4-methyl-phenylamino) -
pyridol2,3~bipyrazin-6-ylj-3-ethyl-uresa

0o S NiL CH,
s o
H@’\NJLN NTNTTN
H H HoL

Compound 246 l-ethyl-3-[3-(3-trifluocromethyl~-
phenylamino) -pyrido[2,3-blpyrazin-6-yl]-

urea
PP
F
Hac’”\N’ﬂ‘N N7 NN
H H H FF

Compound 247 1-[3-(2-chloro-4-trifluoromethoxy~
phenylamino) ~pyridof2, 3-blpyrazin-é-yll-~
3-ethyl-urea

o S Y
~ )L ! N, F
HCTONT NN N TN
H H H i

Compound 248 1« [3=~(4~chloro-2-methoxy-5-methyl-
phenylamino) -pyride (2, 3-blpyrazin-6-yl]-
3~ethyl-urea

Compound 249 l-ethyl-3=~[3-{4-methyisulfanyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-urea
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H3CNNNNNHHHFF Compound 247 1- [3-
(2-chloro-4-trifluoromethoxy 15 phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-
3-ethyl-urea ONOF II"F H3CNAN'NV 11FHHH Ol Compound 248
1-[3-(4-chloro-2-methoxy-5-methyl-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- 2Q 3-ethyl-urea CH3 N CI
H,C~-NJNNNINHHHO H3C o:ﬂﬁmﬂ%g

1-ethyl-3-[3-(4- methylsulfamyr\[jeny pyrdo ]pyrazin-6-y|]-urea 64 N
OI' N H3C'N H XHX N S OH3 Compound 250
3-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yl]- ben@énesulfonamlde OIN
O 11 H3C”NxH N N I\ ONH2 5 Compound

251[@1{745{81{8%%@”35%@0@3qﬂbyrlazm:eldo -pyrido[2, 3-
6-yl)-ureido]-butyl}-methanesulfenamigde] NA43EM@ s ANNINOMN de

I\/El@

Compound 251 N-{4-[3-(3-phenyl-pyrido[2,3-blpyrazin-

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

3§ I\V
HC\‘S N\N\N
6 H

Compound 252 1~[3-(benzo(l,3]dioxecl-5-ylaminoj-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

L 0

Compound 253 3—[6—(3methyl—ureido)—pyrido{Z 3-

blpyrazin-3-ylamino] -benzoic acid

NEseUs Wt

Compound 254 2-chloro~4-[6-(3-ethyl-ureido) -

pyride([2,3~blpyrazin-3-ylaminc]-benzo ic

acid

]
S A
N N N N Cl
H H

Compound 255 l-ethyl-3-[3-{3-methoxy-5~
trifluoromethyl-phenylamino) -pyrido[2, 3-
blpyrazin-6-yl]-urea
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15

11 HH O Compound 252 |-[3-(benzo[1,3]dioxol-5-ylamino)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea JII~\ N-- O/ NXNNNO 'NNNN
O 10 HH H Compound 253 3-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-ylamino]-benzoic acid NA”/\1OH N "HHNH O
Compound 254 2-chloro-4-[6-(3-ethyl-ureido) 15
pyrido[2,3-b)pyrazin-3-ylamino]-benzo is acid O e
N-IN/~\\CIHH H Compound 255 1-ethy-3-[3-(3-methoxy-5-
trifluoromethyl-phenylamino) yrii@;?ﬁlr yraz [J[-urea 65 F F
~~ly\N/-~N'"N TN NN O

2561-ethyl-3-[3-(pyrimidin- ﬁ ylaﬁuno) pyrj’ﬂo[zfi-b]pyrazu[ 6-yl]-urea "-
\N 1IN N N'IN'~'N H H H 5 Compound 257 6-[6-(3-ethyl-ureido)-pyrido[2,3-

Compound 256 l-ethyl-3-[3-(pyrimidin-Z-ylamino}-

pyrido[2,3-bipyrazin~-6~-yll-urea

JfIl,O

Compound 257 6-[6-(3-ethyl-ureido)-pyridol[Z, 3~
blpyrazin-3-ylamino]|-naphthalene-2-

carboxylic acid

O
N\.
NEseNeosa

Compound 258 l~ethyl-3-[3-{4-hydroxy-guinolin-2-
ylamine)-pyrido[2, 3-blpyrazin-6-yl]-urea

mlm

Compound 259 l-ethyl-3-[3-(guinolin~&é~ylamino) -
pyrido(2, 3-blpyrazin-6~yli~urea

A

Compound 260 l-ethyl-3-[3-(3,4,5~trimethoxy-
phenylamine) -pyrido{2,3-bklpyrazin-6-yl]-

urea

O/
I /ﬂjij:NTI\ /Ef:I:O\\
A =
J\N N~ N N o~
H N
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b]pyrazin-3-ylamino]-naphthalene-2- carboxylicacid 0 '---NNINNNHH
H Compound 258 1-ethyl-3-[3-(4-hydroxy-quinolin-2 10
ylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea OH AN NN N%\\I2~ HHN N H
N Compound 259 1-ethyl-3-[3- (quinolﬁfiG -ylamino)-
pyrido[2,3-b]pyrazin-6-yl]-ur_ea Jlf~a-" N\/i~~N"_NNNN\\Il HHH
15 COrfFSUHE286 1 -euRi-3v B34 5-tritétigige L -e-ylamino) -
phenylamino)-pyrido[2;3=blpyrazis-exil pirea On—aN- NIN-N'NO/ HH H

66 Compound 2611-ethyl-3-[3-(1H- indol- -ylamino)
pyrido[2,3-b]pyrazin-6-yl]- ure}a 0\ N Nf ound 262
e

1-ethyl-3-[3-(3-0x0- S?iiwy 0-2 l
benzo[1,4]oxazin-7-ylamirfb)- pﬂldo[ﬁ 3- Bjpyrdin-6-yl]- _ubea I~ H ~-N"I'N
N NIN\O HHH Compound 263 1- ethyl -3-[3-(quinoxalin-6-ylamino)-

pyridof3Jlpyrazie 6-yi-trea - 3- {3~ (3-oxo-3, 4-dihydro-2H-
benzo{l,4]oxa21n—7—ylamlno)~pyr1do[2,3—

bipyrazin-6-yli-urea
H
1 O 0T
)J\N N/ N/ N O
H H

Compound 263 1-ethyl-3-[3-{quinoxalin-6-ylamino)~
pyridol[2,3-blpyrazin-6-yl]-urea

A )

Compound 264 l-ethyl-3-[3-(3-trifluoromethoxy-
phenylamino) -pyrido[2,3-blpyrazin-6-yl]-

urea
i /(\IN\j\ /Q\ |
N
J-LN N~ NN O/k\F
H H

Compound 265 l-ethyl-3-[3-(4~isopropoxy-phenylamino)-
pyrido[2,3-blpyrazin-6-yl]-urea

I T

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

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

BYseNee]

Compound 267 1-{6-dimethylaminc-hexyl)-3-[3-(4-
hydroxy=~3-methoxy-phenyl)-pyridol2, 3~

blpyrazin~-6-yil]l-urea
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\NNINNINN~10HHH Compound 264
1-ethyl-3-[3-(3-trifluoromethoxy- phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-
ureaxI NF N N\N~~N O~FHHH F_15 Compound
2651-ethyl-3-[3-(4-isopropoxy- pheny@?nino)
pyrido[2,3-b]pyrazin-6-yl]-uurea N~/~ O \N N NNN\ HHH Compound
2661-[3-(dibenzofuran-2-ylamino)- pytido ]p azin-6- ylcl 3-ethyl-urea
AN"'N N N~I N \ /A% H-A-Comp

1-(6-dimethylamino-hexyl)-3-[3-(4-hydfbxy-3-metho nyl)-pyrido[2,3-
b]pyrazin-6-yl]-urea 67 O N ..... /.NNINNNO\ /OH Compound 268 1-
(4-dimethylamino -but yl)-3-[3-(4 hydroxy-3-methoxy-phenyl)-pyrido[2,3- 5
blpyrazin-6-yl]-urea N O HH N O\ N OH Compound
269t-{at4-hydroxys3:methaxyrphenylapyedoe{2; 3:b]pyrazin B-y|E3-(5- 10
nuﬂphmwl4ylpeay0LN@%&E%Q& 3-methoxy-phenyl)-pyridoi{2, 3-

blpyrazin-¢~yl]-urea

hn b A

Compound 269 1-[3- (4-hydroxy~3-methoxy-phenyl) -
pyridol2, 3-blpyrazin-6-y1]-3-{

morpholin-4-yl- pentyl -urea

which can be used for the production of a medicinal
product for the treatment or prevention of
physiological and/or pathophysioclogical states in
mammals mediated by signal transduction pathways
selected from the group consisting of: the “ras-Raf-
Mek-Erk signal transduction pathway, the PI3K-Akt
signal transduction pathway and/or the SAPK signal
transduction pathway.

In order to avold ambiguities: 1f chemical structure
and chemical name of the explicit compounds shown above
erroneocusly do not match one ancother, the chemical
structure shall unambiguously define the particular

explicit compound.

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

as the explicitly specified pyridopyrazine compounds 1
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N~~~H"N N N 1/O\ J OH which can be used for the production of a
medicinal product for the treatment or prevention of physiological and/or
pathophysiological states in 15 mammals mediated by signal transduction
pathways selected from the group coéﬁ%isting of: the "ras-Raf- Mek-Erk
signal transduction pathway, the PI3K-Akt signal transduction pathway
anel/orafe SAPK SighaN HarREUERSH pahivay. 20 ihErdér 3§ avaigrpounds
ambiguiiescif ehemical strueture cartt, chemical name of the explicit
compounds shown above erroneously do not match one another, the
chemical structure shall unambiguously define the particular 25 explicit
compound. The afore-men%i%%)r;edﬁ%eneric compaund h%\c/)ing thelgdenerajEhe

6 ulae(ﬁpfnedgﬁr%?élr?ed% dimehts adwell" 55 the expliciﬁf}%pe%fﬁed
pyritiopyrazinescoripclngs T 68 to260 are Hereinait@rdesignatedjointyhe
aso'comporgdsraseanding to the:kwentions heexpressions ang terms the
sggcszifieg to e&gllpllaélr}l @etgecocrﬂgoyﬂ%d_s according to the invention basically
have the pfoljlowing meanings un'}ess'specified otherwise in the

description and the claims: The expression "alkyl" in the sense of this
invention 10 comprises acyclic saturated or unsaturated hydrocarbon
groupsasrick candie btandhed oristraight-chzdnswithof t¢81G atbmssiielon

ClaBralkanys, £2, Sralkenyls andied 8q alkymd =5 Ir dhis €ontedtiocarbon
alkeor(ll}/ls have.atz!least on C}DC dou%le ond an alliyq)(hs_%%\éeiat le%sitth |
one T18 Hﬁ)?e bohd: I‘?ynyi%arrﬁ%y?t oﬁé:h,sadlaﬁlo ally also have'at

|&ast Bné Cat dobblebond. Prefefredailiid Sgrotipsiarel ety Sethyld Cz-s-
nzprepyly 2<aropyl, nebutyl, context, alkenvls have at least one

C-C double bond and alkynyls have at least one C-C
triple bond. Alkynyls may, though, additionally also
have at least one C(C-C double bkond. Preferred alkyl
groups are methyl, ethyl, n-propyl, Z2-propyl, n-butyl,
sec.-hutvyl, tert,-butyl, n-pentyl, iso-pentyl, neo-
pentyl, n-hexyl, 2-hexyl, n-heptyl, n-nonyl, n-decyl,
n-undecyl, n-dedecyl, n-octyl, ethylenyl (vinvyl),
ethynyl, propenyl (-CHyCH=CH;; ~CH=CH-CHj;, -C(=CH:}-CHs)},
propinyl {-CH,-C=CH, ~C=C~CH3}, butenvyl, butinyl,
rentenyl, pentinyl, hexenyl, hexinyl, heptenyl,

heptinyl, octenyl, octadienyl and octinyl.

The expression “cyclcocalkyl” means for the purpcses of
this invention cyclic, nonaromatic hydrocarbons having
from 1 to 3 rings with 3 to 20, preferably 3 to 12
carbons which can be saturated or unsaturated, more
preferably (C3-Cg)-cycloalkyl. The cyclecalkyl group can
also be part of a bi- or polycyclic system, where for
example, the coyclealkyl group is £fused to an aryl,
netercaryl or heterocyclyl group as defined herein via
any possible and desired ring member(s). Binding to the
compounds having the general formula (I) can take place
via any arbitrary and possible ring member of the

cycleoalkyl group. Preferred cycloalkyl groups are
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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 (-CH2CH=CH2; -CH=CH-CH3, -C(=CH2)-CH3),
propinyl (-CH2-C=CH, -C=C-CH3), bLﬁgnyI, butenyl, pentenyl, pentinyl,
hexenyl, hexinyl, heptenyl, heptinyl, octenyl, octadienyl and octinyl. 25
TRECSHESSIER ¥oycloali§A R aHs for the Purposestof ithis inGemtisHexy L,
cyelic] sieparomatic hygrotarongihaving toradetoyd rings syl 3200y 1,
p t c n [ rated or unsaturated, more
3%%%%%%&?%%&0%%&%%@ %%%%%I?kyl group can 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

ARy possileamtiidesired fiRg Memibers). By tHe35 conipoimds ©o
h@@@gﬁ@@@%ﬂ@@é@r@lﬁ (@@@Fé@&% place t&/aia@}@y,arbifr@ﬁ)tand five-,
possible ring member of the, lo roup. Pr ed c lkyl groups.
B ey o e WP
cyEl66Etyl CEyEiGdery, @;Fcloﬂa@i@ﬁyl,lcyclaﬁéﬁt%ﬁwlaﬁw cloottadfenyl*s °
Thetexpression: ,heterocyalylt stantisfora thiger da<foyrteerymembered,/ o
pé%fﬂ?rhﬂ% Eh ret,er'lefo"ll{é’tfglfé’a §B§ﬁ'sse§5%'1'n%r, e‘&%‘é'm%}{%@ rengyEith ferent

organic group which contains at least 1, optionally 2, 3, 4 or 5

hetetoktoms: HE particBBnYmitrsget? oxggert andfor 16 stiptl ‘heted but
heteroatomsdieing th@lsamesgredifferent vandahe eyclicgroup beinge part
satgrated, or uwtlg@%?%tl net arpmatic, The deterogyclyl growp.can the
also be part (?Lfiacb" or polyc. clic %yst m, where, for e am%le e

th
het%?géffcﬁ\c/%roup i< 0séd toSanfarys/I? et%?oa?ﬁ or 18 cycloaﬁEﬁrgor%ﬁ ]asor

defivdd Réreint viaranirpessible Ghdedesdirstriny emnbatis) PBindiRYL and
thesegmpeundsbaviReiber (s) . Binding to the compounds having
the generzl formula (I} can take place via any

arbitrary and possible ring member of the heterocyclyl

group. Preferred heterocyclyl groups are
tetrahvdrcecfuryl, pyvrrolidinyl, imidazclidinyl,
thiazolidinyl, tetrahydropyranyl, piperidinyl,
piperazinyl, morpholinyl, thiapyrrolidinyl,

oxapiperazinyl, oxapiperidinyl and oxadizaolyl.

The expression “aryl” in the sense of this invention
means aromatic hydrocarbons with 3 to 14 C atoms,
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 where, for example, the aryl group is
fused to a heterococyclyl, heterocaryl or cycloalkyl group

as defined herein via any possible and desired ring

member{s), for example via terahydrofuran,
tetrahydrothiophen, pyrrolidine, imidazelidine,
thiazolidine, tetrahydropyran, dihydropyran,
piperidine, furan, thiophene, imidazole, thiazole,

oxazole, isoxazole. Binding to the compounds having the

general formula (I) can take place via any arbitrary
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the general formula (I) can take place via any arbitrary and possible ring
member of the heterocyclyl group. Preferred heterocyclyl groups are 20
tetrahydrofuryl, pyrrolidinyl, imidazolidinyl, thiazolidinyl, tetrahydropyranyl,
piperidinyl, piperazinyl, morpholinyl, ?ﬁiapyrrolidinyl, oxapiperazinyl,
oxapiperidinyl and oxadizaolyl. 25 The expression "aryl" in the sense of
ICinstoRP hfeahs R rAERORdredarbai vith's o elatorhs e ferred
prefarablybdad4 C atems, marepreferabity 6ied41C atomgiiftievaryl and
'QUR.Can-alsq be partof a bi- or polycydlic systemudere, for example,, 4-
the aryl group Is 30 fused to a heterocyclyl, ﬁeteroaryl or cycloalkyl group
dS et herim Halahy possible and desired ring member(s), for
example via terahydrofuran, tetrahydrothiophen, pyrrolidine,
imidazolidine, thiazolidine, tetrahydropyran, dihydropyran, 35 piperidine,
furan, thipphens, imidezele: thiazoje,” oxazoleldsaxazolenBinding:to,the 1x -
Sompounds having-be aensral formula ) can take place Migany adhiary,
70" an posszFe ring member of the aryl group. Preferred aryl groups are
phehy R bighehylZnaphthyl %na"%ntﬁragé%gg/f? bo aRBSndanh, ikderlyt 6r 12T
2 Srddetrahydionaphthyl 45 The expréssion "heterdarylt standsfor &mying
fivgz six; QL sgyensmembered cyelic.argmatic greup eontaininglatoms 1is
optionally 2, 3, 4 or 5 heteroatoms, in gfrticular nitrogergi, oxygen and/ar
SUTSHLR L e fetefoatsins being 10the Sanfe s @fteréMoThe number oF
nitregercatohys 8 preferabli0eto!3; tivatwf vrygerrand sdfiyr gtgmeart of
prefexahly Outo 1.5theheteragyclescan also kgnpatd of aubi- of patysyelic the
system where for example the heteéoaﬁrgl ggou%scgursgg toa rieterg%(ilyl,or
arﬁto?ﬁ%ag% oaﬁ@?&i%ufi as ggﬂgr?ed hérein via any posgi%reY and

cycloalkyl group as defined herein via any possible and
desired ring member(s). Binding to the compounds having
the general formula (I) can take place via any
arbitrary and possible ring member of the heterocaryl

group. Preferred heterocaryl groups are pyrrelyl, furyl,

thienyl, thiazolyl, isothiazolyl, oxazolyl,
oxadiazolyl, isoxazolyl, pyrazolyl, imidazoclyl,
triazole, tetrazole, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, triazine, phthalazinyl,
indelyi, indazolyl, indolizinyl, quinclinyl,

isoquinolinyl, gquinoxalinyl, quinazolinyl, pteridinyl,
carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl,

and acridinyl.

For the purposes o©f the present invention  the

exprassions “alkyl-cycloalkyl”, "cycloalkylalkyl™,
“alkyl-heterocyclyl”, "hetercocyclylalkyl™, “alkyl-
aryl”, "arylalkyi", “alkyl-hetercaryl” and Talkyl-

hetercaryl™ mean that alkyl, cycloalkyl, heterocyclyl,
aryl and hetercaryl have the meanings defined above and
the cycloalkyl, heterocyclyl, aryl and hetercaryl group

is bound to compounds having the general formula (I)
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desired ring member(s). Binding to the compounds having the general
formula (I) can take place via any arbitrary and possible ring member of
the heteroaryl group. Preferred heterg?ryl groups are pyrrolyl, furyl, 20
thienyl, thiazolyl, isothiazolyl, oxazolyl, “oxadiazolyl, isoxazolyl, pyrazolyl,
imidazolyl, triazole, tetrazole, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
tifazined phtfakziny|d fivdbtyl, iﬁ&ﬁz‘%ﬁﬁ??ﬁﬁ%ﬁlizﬁiyﬁ“ folihylF381p, more
isaqeiratinyl, yuinexakayl kgquinazalyl, pteridinyl, carbazolyl, phenazinyl,
phenoxazinyl, phenothiazinyl, and ayridinyl. For the purposes of the
present invention the 30 expressions "alkyl

-cycloalkyl", "cycloalkylalkyl”,

Ry nete G Rbterocy Byt - A arial e Toa LR1”,
"alkyltheteroaryty ahd "alkyl- Teetgroaryl" meaihthiat atkyl eydloalkyl, alkyl-
heterogyclyl, iaryl and freteroand haye the meenings dgfined ahove and and
33 th% Ci/(_:lk(l)ajckg:lfohaeterf,(;yCM, arytlea{)d hete%%os%r}/lc%gu iggouunrgdtgrstood
coran“poﬂnds%avmg thé generé?formullg (I)C’L} Vid an al yl group,
pieferablyeC-, -8aMdf groap, m&%%refeﬁ@ﬁl?@ﬂ@&-all&%%ﬁﬁjb. Indefined
cerpaction:with Fadkyls "cyeloalky!" 1< beteracyalyl s rarylt nbetetearyls, as
alkyl- cycloalkyl", ‘alkyl-heter Y/ -aryl” "alkyl- ryl”
et DS & rdrsiond T the Soace e et dess) =
defined® explicitly @bovE ifs the Gescriftion and the BaimRd s 10 tHe 1 kv 1) 2,
stibstitution, of chexakmore hydrogergroupSby FvCl, Brok O ICF3DS03H,

NG NH=alkyl, NErtyl, N@lky) 23 NO2q, SHe$1alkyl, Qi OGEBs0-an s
O-aryl, OSO3H, OP(O) (OH2)2,, CHO, COZH,§O H or aLfki%I. The
t

sGBtitdEntS "an B fhe SantE-or-difisfent ahd thd Subititiohs tah™fy <27

takelplagelincany arbitrary and possibleyposition of tise alkyl, cyctddlkyln of

heterocychl i@yl and cycicalkyl, heterocyclyl, aryl and
hetercaryl group.

The expression "halogen" encompasses, in the context of
this invention, the halcgen atoms fluorine, chlorine,

bromine and iodine.

Multiply substituted groups are to be understcod as
those which are multiply, e.qg. doubly, triply,
supbstituted either at different or at the same atoms,
for example, triply substituted at the same C atoms as
in the case of Ci,

~CH,CF3; or at different positions as in the case of -
CH{OH)-CH=CH~-CHCl1l,. The multiple substitution can take

place with the same 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
the pure enantiomers and/cr diastereomers or in the
form of mixtures of these enantiomers and/or
diastereomers. The mixtures can be present 1in any

arbitrary mixture ratioc of the sterecisomers.
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heteroaryl group. The expression "halogen" encompasses, in the context
of 20 this invention, the halogen atoms fluorine, chlorine, bromine and
iodine. Multiply substituted groups areéo be understood as those which
are multiply, e.g. doubly, triply, 25 substituted either at different or at the
same atoms, for example, triply substituted at the same C atpms as in th

CH2af CERLCHICED oF at diffefent PISRIONESS inthERASEBE- B the
G (@)= CH=CH-CHC 122 The omdtiple substitlition cantake 30 pldceewithy £

the same erdifferent substituents. insofar as the;compoungds aseording tope
the invention have at least one centre of,as%/?metrg, the¥ can b%kprgsent
5 lsomers a 1s

ir B foHin=6F thelr falematds i the T&rm 6735 thé PUre shantiomers
andiortdiastersomers oF irsther fomeotmixtufegettheds eaptiomesr se-
améorséwk%r]?@hmer%a%ad@iw@w@mm nfzfgsaminr?myﬁ@gk&tf@rwion at
mixture ratio of the sterepisomers. 72 Thus, far exam t o]

e o e e e P P 1y
chifalityan8anvieR beBdr d3thaif Hacentdte A bl depatatetiiftodRél ©OF
opfical isemersythatis-5 enantiamersor diastereamersphy methgds active

(‘jﬁ%&&% se. J@%SGB@@“@B canhe performed by column. sepayatiopat ;¢

phases or by recrystallisation from an optically active solvént or by
URIHEPAY op Bty Xctive Aeid or %%@@:‘E)?H/Cﬂérﬁlgtigélt?onr\ﬁﬁﬁcéﬂeoptically

active 10 reagent, such as for example, an optically active alcohol and

sybsequent separation obheresidug . Thednyentive,compoundsmay be of
present in the form of their double bond isomers as "pure"éE or Z isomers,

of “f5-ih tHE 15T of ifixtures B tidse doubie Bénd Romers: As¥aras " °F

possibles thHe compbunds Biscerdingftotthe siaveptién: ear b hreSEmtdn the
form of tautomers.

As far as possible, the compounds according to the

invention can be present in the form of tautomers.

If they possess a sufficiently basic group, such as for
example, a primary, secondary or tertiary amine, the
compounds according to the invention can be converted
into their physioclogically compatible salts using
inorganic and organic acids. The pharmaceutically
acceptable salts of the compounds according to the
invention are preferably formed with hydrochloric acid,
bromic acid, sulphuric acid, phosphoric acid, methane
sulfonic acid, p-toluene sulfonic acid, carbonic acid,
formic acid, acetic acid, triflucroacetic acid,
sulfoacetic acid, oxalic acid, malonic acid, maleic
acid, succinic acid, tartaric acid, racemic acid, malic
acid, embeonic acid, mandelic acid, fumaric acid, lactic
acid, citric acid, glutamic acid or asparaginic acid.
The salts formed include, among others, hydrochloride,
hydrcbromide, sulfate, hydrogen sulfate, phosphate,
methane sulfonate, tosylate, carbonate, hydrogen
carbonate, formiate, acetate, triflate, sulfocacetate,

oxalate, malonate, maleate, succinate, tartrate,
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20 If they possess a sufficiently basic group, such as for example, a
primary, secondary or tertiary amine, the compounds according to the
invention can be converted into their pgysiologically compatible salts
using inorganic and organic acids. The pharmaceutically 25 acceptable
salts of the compounds according to the invention are preferably formed

with Hy/dfechlorid®adia 2 bomic ddd Spindic acid, Prosphbric acit? ctate-
methanre ssulfonic aeid; petokuere: sulfenizaacid, warbohiezackd, cformiccaed r y

agetic aqid, triflyorpaceticeacid, 30 sulfgagefic.acid, @@&sﬁ&%gﬂa@@c the
acid, maleic acid, succinic acid, tartaric acid, rac%mlc acid, malic acid, ~
enibbrit-ad, m‘gh%i%%c actd® furtaritSatia Gadtic Heid, Hiricheid, dlatartic”
adidtorasparagihicracid. Thewadts formed include, among others,
hydrochloride, 35 hydrobromide, sulfate, hydrogen sulfate, phosphate,

ape sulfonoarg%, tosyI%te,SCﬁl%onate h)](dro en. carbonate, formiate

acetate, ter?ﬂatce:, sul?ola%etate, oxajraciéh,e rfﬁta o‘ﬁate?ﬁwfl&té{%%%%i’nat%}ldh as

taFtrates 73PAalatE FEMBonAter nfareeRate  fuinfate O tate dgitte o rding
gluwtaminate and aspartatenThecstaichiormetrycohthersalts of theto  their
¢ gearding to Eﬂﬁﬁ Invention which are farmed can be infeger af,,
n%rr?gg ?r%gégr r%%rlti%%s 8f o} éi.x I%"they contain a suﬁiciggtly acid% group, "

s@Wasithe AR grodls T8 Examplé At Eomsoundd Sk Eording® to the®*
inveatign. ean becomnweitgd nia thieiy 1@ physiologically ¢ompadible saltscium
using ingrganic and -rganic bases. Possible inarganic basesarefor.yine,
examgle, soilum hydroxide ggassmmﬁligdromde, calcium f%/drom e, .

pOeSihIRGtGanic PASES are Sthianol'afie, dIStHATO! afifie: Hethans™ e
amiie eyglbhekylamine, dbadiberzykethylenesdiamineland IgsinecThemetry
stoichiometry of thessalisrof the,eompeunds.according 4o e [iavention the
which are formed can,be integer.or nons , _

invention which are ormed can be integer or non

integer multiples cf one.

Likewise preferred are solvates and in wparticular
hydrates of the compounds according te the invention,
which can be cbtained, for example, by crystallisation
from a solvent or from agueous solution. In this
context, one, two, Three cor an arbitrary number of
solvate or water molecules c¢an combine with the
compounds according to the invention to form solvates

and hydrates.

It is known that chemical substances form solids which
are present in various states of order, which are
designated asgs polymcrphous forms or modifications. The
various modifications of a polymorphous substance can
differ strongly in respect of their rhysical
properties. The compounds accerding to the invention
can be present in varicus pelymcrphous forms, in which

case certain modifications can be metastable.

The compounds according tTo the invention can likewise

e present in the form of any prodrugs such as, for
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integer multiples of one. 20 Likewise preferred are solvates and in

particular hydrates of the compounds according to the invention, which
can be obtained, for example, by crystallisation from a solvent or from
aqueous solution. In this context, oné€,%wo, three or an arbitrary number

of 25 solvate or water molecules can combine with the compounds
according fo theimvention to farmnselvates zarichhydrates. i issksowrathiates

chemigal sybstances form.solids which-30 are present By/atiousstales ofe
order, which are designated as pol morgh us forms or modifications. The
vhfiats ModicfioRe T ASEsly b S

OUS Substance can differ strongly in
respect of their physical properties. The compounds according to the

invention 35&%&%@9@5}51%%\6%%&0'%@@@% formmp dn whichs  are
case _certain. modifications can be metastable. The,.compaunds ordi
B8 EERton Can TGRRSE! begroun e ey of ey oo S 19
as2for 74- lexdinphe, esteleCearbomates! tatidtates’ Greas;! amides orect,
phosphates whesainithe actually kiclegically activer 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 BESFEP Bloldyicat BFEEH I50<sibly BEER 7P a hidte ditinEPformCtBounds
Correspondingtproditugs amdemetabolitescof thie gdmpourds: aceordingto as

the. invention sheuld:also be-ronsidered as pertaining to the invention. It
was now surprisingly and advantageously determined 15 that the

compounds according to the invention can act simultaneously or have a
mddulating orinhibiting réféctovtwersk mvte sigpatgansductieetermined
pathwaysit enzymesnHithisccantextnt hasbeetfoungd that the can act
com OJL:IQdS acc_orfilng to the.invention can act or have a i
simulcahectsly ¥ Oor have a modulating cor inhibiting
effect on two or more signal transduction pathways or
enzymes. In this context, 1t has Dbeen found that the
compounds according to the invention can act or have a

modulating or inhibiting effect with high selectivity.

Such a simultaneous, for example, dual modulation or
inhibition of two or more signal transduction pathways,
e.g. the ras-Raf-Mek-Erk signal pathway, the PI3K-Akt
signal pathway and/or the SAPK signal pathway, more
especially Erkl/Erk2 and/or PI3K and/cor Jnk and/or p38,
is advantageous compared with merely single modulation
or inhibition of a signal transduction pathway since
synergistic therapeutic effects can be brought about,
such as for example, intensified apoptosis and faster

and more efficient tumour regression.

The surprising advantagecus effects of the compounds
according to the invention allow multiple therapy
approaches to be pursued 1in physiological and/or
pathophysiological states or clinical pictures which
are sensitive for the treatment or modulation of, or
are mediated by, twc or more signal transduction

pathways.



10

15

20

25

30

35

20 modulating or inhibiting effect with high selectivity. Such a
simultaneous, for example, dual modulation or inhibition of two or more
signal transduction pathways, e.g. the ras-Raf-Mek-Erk signal pathway,
the PI3K-Akt 25 signal pathway and/érthe SAPK signal pathway, more
especially Erkl/Erk2 and/or P13K and/or Jnk and/or p38, is advantageous
compared with merely single modulation or inhibition of a signal
transdugtion pathway since synergistic:iberapeutie éffectscoamive: raught v

g%%%z%%gah as for example, intepsified apoptosis. and faster apd morg, ¢

icient tumour regression. The surprising advantageous effects of the

doHBANAES! abEordibB thS Invihiion AIGH mitftiphé thetapy F&F Pave 2
appitoachastp berpursuad in:physicddieatandfor pathophy&ologicabignal
States on clipical piciyraswhich, are.sensiiive foribedreatme Okhat  the
modulation of, or are mediated. by, twq or more si n@l transduction

BHAWAYS 75T WA TorREr stfpriéhpll hd Bbantadeotdl) Gl s
tHastheidordpoahdsaccording tolthe ifentiohecan 156 act Withshighional

seleatiyity o haye ammodulating or inhibiting effect on the PI3K-Akt
signal transduction pathway or enzymes thereof and that the multiple

mechanisms of action and therapy approaches described above can also
bEtusedvdth this sigret “pathfialiorienzyiles. 10aPfas faffen tageously
susprisinglyand advantageously detepmined that theccompounds to  the

acgouding fa.the, jvention can alee agt Wit hialLseledtiily of NaYe fave o
mo L(ﬁatlng or IH%I iting effect on the SAPK'signal 15 transduction ,

OBER WAy bF BAZy MBS thBFeb? AhttHat fhef AiilttipRmech&nisis of adtioh !
andaherapytapprogeheswdgscrltedaabovecan alsereodsedwiththist the

signal ;PABWaY.0ReNZYMES. of action and therapy approaches

described above can also be used with this signal

pathway or enzymes.

It was further surprisingly and advantageously
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 ATM,
ATR, mTOR, DNA-PK and/or hSMG-1 and that the multiple
mechanisms of action and therapy approaches described
above can also be used with this signal pathway or

enzymes.

The term “modulaticn” 1is understood according to the
invention as follows: “activation, partial activation,
inhibition, partial dinhibition”. 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, dinhibition, partial
inhibition by means of the usual methods of measurement
and determination. Thus, a partial activation can be
measured and determined in relation to a complete
activation; likewise, a partial inhibition in relation

to a complete inhibiticn.
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20 It was further surprisingly and advantageously determined that the
compounds according to the invention can also act with high selectivity or
have a modulating or inhibiting effec Qn enzymes such as ATM, ATR,
MTOR, 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 signal pathway or enzymes. The term "modulation” is understood
atterdingrothe” 30hnveritioncas foltows: tadtivaticm pastial activatigation”
inhibition, Rartialphibitian” simthis.case cit isr sithin the spedalishvention:
onwleEdgaeiof the avera e/nerson ‘skEijllekgj.iQ lIkrlle art tg measure and nd/or
dekerminé such “activati n,epa&?tial activation, inHibition, parﬁalléglinhlabltlon
bycrheans bi te usubl nietisdscefheaddrement dneidetéffingigsialist
Thuswa pastial activatien ear begmegsuredrand idetarsinedhintekatienrto ao
complete activation:; Ji ise,.a partial inhibition.in relation to.

ET0R=76 it o e T o Sy Feiardationt are - ™
uRerstod et eNewS Betordig BRBInveRtioh ®partiiidt cotfpletsls ©f
intebiting sinhibition and/or Sdetardation!'t Irothis cageyutsis within thepartial

speciafist, knowledge of the gyeraga person.skilled.in;the artdg, measyre |
and determiné such inhibiting, inhibition, and/or retardatlor:]]g)é means of

th& Usudl e thicas of GHeadtirément Gid Getktthinaton. TRdg 4 BartiaF to 2
intibiting;Siahibitiorband/ogretardation for example rcars be tueasured and
determined in relation to a complete inhibiting, inhibition and/or

refardation. The terms "modulation” and "inhihiting, inhibition 15 and/ar, .
rﬁg?dati%ﬁx%sconn%% |8n%"\3‘/€ithq%nzyr%%g" andligfplq'}giﬁgégg"withjiﬁ%"e 1tion
seope ot thisinvefAticn falatel PothadTthe ilactive fdrin (sryiragiealyand/or
inagtive)s @nd/okactive-foranenzymaticallyfactive) of thewvention 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
scope of this invention that the compound according to
the invention ¢an have a modulating effect on the
inactive form, active form or both forms of the enzyme

and/or kinase.

In a further aspect, the inventive object was
surprisingly achieved Dby 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 1in
mammals, wherein tThe treatment or prevention i3
effected by modulatiocn of the signal transduction
pathway or pathways selected from the group consisting
of: the “ras-Raf-Mek-Erk signal transduction pathway,
the PI3K-Akt signal transduction pathway and/or the
SAPK signal transduction pathway.

In a further aspect, the inventive c¢biject was

surprisingly achieved by ©preparing the compounds
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respective enzyme and/or kinase. This means within the 20 scope of this
invention that the compound according to the invention can have a
modulating effect on the inactive formgactive form or both forms of the
enzyme and/or kinase. 25 In a further aspect, the inventive object was

surprisingly achiev %by.pre aring.the campounds according to the
ir?vcscn %%gv%ﬁclg%aﬁ e l}s%%gt%tplf%auggl lacr%ea%?na?%rouﬁ%(?fog?hg roduce

trealREACSTrevEtiI 6t physiolGgital afdforsathophy siblcyical states o F
in30 mammals.avherein dhe ireatmephepprevention isceffectedthyes in
m tion of ' transdugti th W. el df ;
o e o o 2u
pathiay: tiHeop BRk-AkE S nartFansdiictiBn pathvaandratifiel 35 SAPK
signal transduction pathway. In a further aspect, the inventive object was
surprisingly achieved by preparing the compounds 77 according to the
invention whigh €aa be u%ggﬁa;@r,?dqc‘z@;@ rgﬁdi@i@ikarﬁguclt &wjt@I@t was
treatment qQr_prevention, o iolagical and/ar._patho iologic
inSunggr%%nsélgl,%rggdiatae(érbjyegfne;@mes elegtga]?%%ﬁL?ﬁepg?/g&g 59c§r?§|l§<|g§1%ds
o CATMUIATREMTOR, DRASPR IRSME11 S lin @F0rtRSr aspiedt, tRe produce
inventive ebjest was cslirprisifigly achieved by reparingrthe eempounda of

i invent] ich c Oa icinal
S%%%%}St) e%{eﬂatmgr%r%yrv%vegt%oaggﬁggﬁgﬁ)%%gﬁ%d/or@@%g H

pAfHEPhySiologhtaf &tates in TMammials WhETEin the freatment 6rt+on 18
pecientionds teffectedyamodulatién ofienecor moreserizymaes:selestéd cted

from,the.graup.cansisting.afi AATMy ATR, MIQMR, DNAPK d5hSMGl ok,
In a preferred embodiment, the compounds according to the invention are
p ifad for use to produce a medicinal product for the treatment or
prevention of

In a preferred embodiment, the compounds according to
the invention are prepared Zfor use to produce a
medicinal product for the treatment or prevention of
physiological  and/or  pathophysiological states in
mammals mediated by the ras-Raf-Mek-Erk signal
transduction pathway, the PI3K-Akt signal transcuction
pathway and/cr use to preduce a medicinal product for
the treatment or prevention of physiological and/or
pathophysiological states in mammals, wherein the
treatment or prevention 1is effected by medulation of
the ras-Raf-Mek-Erk signal transduction pathway and the

PI3K-Akt signal transduction pathway.

In a further aspect, the inventive object was
surprisingly achieved Dby preparing the compounds
according to the invention which can be used to produce
a medicinal product for the treatment or prevention of
physiclogical and/or pathophysiological states in
mammals, mediated by the PI3K-Akt signal transduction

pathway.
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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 medicinal product for the
treatment or prevention of physiological and/or 25 pathophysiological
states in mammals, wherein the treatment or prevention is effected by
modulation of the ras-Raf-Mek-Erk signal transduction pathway and the

R13K-Akt signal transduction pathway.; 30 In afudher aspechthect  was
inventive object was surprlsmgly chieved b gre.parlng ti?je comdpounds
hc %ﬁ i the

SEbRd G 1 e inverion i be ESEEOTPIO GrEounds

to'producea medicin
productdon thettredthrent or préveption ot Physivlodical afelfort© produce

Rathophysiolegical states in 35 mammals-mediated by thepPBKeAktion of
signal tfransduction path . 78 In a further aspect. the inventive,object .
was’ Ssﬁ?})a{;?s%gﬁ?%chig\?gd? té)g)}: pregaaﬁr%o%%yc%}h%gggnld:sa %cco%ﬁa %the :.m
imgeRtivRswhicheéat béused Teprodica b Bambdicingl prodFctIolther 1S
teeatmentar prexentioncefuphysielegicab and/arrpathophysielbgical statgsal
in _mammals,. wherein fhe treatment or prevention is effected by
r%é&‘dﬁﬁé% %%L '31% éé%(ak%g 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
physielogicalfand/erpathdpivysivlogical ‘State siAmIBHaATNAIS Avcdiated Co
byrthe SARK siansh trapsductioncpathway andithe RIBK-Ald signébauce  a
ansduction pathway, andior fo prgduce.a medicioal proguet O g o 1 o
treatment or prevention of p%ysm ogical and/or pathophysiological states

ir? fnamhiaid, avissréfrthe 20 GeatmenfbPprRVERGON RIEfedied iR tes 1o
megdulation ofmediated by 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 physiclogical and/or
pathophysiological states 1in mammals, wherein the
treatment or prevention is effected by modulation of
the SAPK signal transduction pathway and the PI3K-Akt
signal transducticn pathway.

In a further aspect, the inventive obiject 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
physiclogical and/or pathophysiological states in
mammals, mediated by the SAPK signal transduction

pathway.

In a further aspect, the inventive cobject 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

physiclogical and/or  pathophysiological states in
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the SAPK signal transduction pathway and the PI3K-Akt signal
transduction pathway. In a further aspect, 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 pre}\{entlon of ﬂgsml ical and/c%r pa})hroph\ésmI‘gg}%@ﬁtgtesi s

e Hammals, Hediated by the'SA %%%%? fansduction” 30 pathway. In a

fafther aspecethaasiichtive objeef whs Ssufdringly: defievéd B sduction
prepatiag the compounds according to the invention which can be used

to produce 35 a medicinal product for the treatment or prevention of
physiological and/or pathophysiological states in 79 mammals, wherein

tpe treatment or preventi%:l is, effected bk\{ modulation of the SAPK sil(;lnalut
tr&hsBuctibR - fathay 5T & phefatred %m%o&fﬁﬁné)n(%}j%hesco?ncp%%%%% g *°
ddoording te rthednverntioh aterpeparst fof the usdsdesaited @pdve,ibed

\%ﬁr\e@, th%ﬁ@ﬁé&aﬂm@éth%@sﬁﬁ-ﬁ@kf&f signal transduetionie k-Erk
pathway is effected by modulation of one or m Z selec roe

e S 10 CORGING o1 S SHnacs, <ermeh ey KRae, oo
reEeptoPfyroside kif8sE, cylBRIaEHIR tyrdBineCkitase IByiBpladmie  9Toup
sesinefthreanine kinase" and, preferably selected: from thergroupchreonine

consisting OEQE%&EWB d%ﬁ?%‘la, A5.In afyrther pr@&@&;ﬁgﬁﬁ@m@im@%@%e

compounds according to the invention are prepared for the uses

delseAiBEd abot¥ WRerRsH e motfilation/ dTthe PABREAKL Sighafe”  2n¢
transtaetion pathwiayds effeftechbycimedalatior 20 @t phetormoret : “Erk,
enzymes:selected from the group consisting of: "PI3K, PI3Kalpha,
PI3Kbeta, P13Kgamma, PI3Kdelta, PI3K-C2alpha, P13K-C2beta,
PI3K-Vps34p".

In a further ©preferred embodiment, the compounds
according to the invention are prepared for the uses
described above, wherein the modulation of the P13K-Akt
signal transduction pathway is effected by modulation
of one or more enzymes selected from the group
consisting of: “PI3K, PIi3Kalpha, PI3Kbeta, PI3Kgamma,
PI3Kdelta, PI3K-CZalpha, PI3K-CZbeta, PI3K-Vps34p”.

In a further preferred embodiment, the compounds
according to the invention are prepared for the uses
described above, wherein the modulation of the BSAPK
signal transduction pathway 1s effected by modulation
of c¢ne o©or more enzymes selected from the group
consisting of: “tyrosine kinase, serine/threonine
kinase, receptor tyrosine kinase, cytoplasmic tyrosine
kinase, cytoplasmic serine/threonine kinase” and is
preferably selected from the group consisting of: “Jnk,
Jnkl, Jnk2, Jnk3, p38, p38alpha, p38beta, p3Bgamma,
p38delta”.
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In a further preferred embodiment, the compounds 25 according to the
invention are prepared for the uses described above, wherein the
modulation of the SAPK signal tranngction pathway is effected by
modulation of one or more enzymes selected from the group consisting

of: "tyrosine kinase, serine/threpnine %8 kinase, rec%gtor tyrosti)ne kiQase,
Hloplasmictyfoshie kindSE Eytoplastiic serhe/thrednine kinase” and is -
prefarablyisetected feom ke gfouponsistirgPefs 1k, JAkE Ink2oTRkRENdS
%ﬁ%@ﬁﬁﬁm@aﬁﬂ38@ﬂéa@ﬁﬁﬁﬁmﬂanp%ﬁ@%ﬁﬁiﬂ@SQJHHtﬁéﬂ@@pectS,
aspect, the Inventive abject.as_syprisingly achieved by preparing g,
&)mpound‘;’s accorc?lng‘ o the invention according to the aspecits,

praferré@ eEsdiments &P HEES dedcribed dhove Whitha5 B4 befGded 16©
preduce armedicinal productdar then treathent on peaventighafl  and/cr

Rhysiological and/ar; pathophysielogical states in manmals, whetsin the,

|
treatme%%%?preventlon Is effected by modulation of two or more |
enizyAidse 6 In°4 fuRthEr BiefditBd mbdtimént, e compBifids 2t 1on ©F
aceording tothe ianemnticrsare prepared for the uses described above,
wherein in the treatment or prevention effected by modulation of two or
more enzymes, at least 15 one enzyme is selected from the group

copsisting %E.E%ka'p% P;'%};ddat l%ﬁh%&@fm 1zyme is sglected from o

the group consisting of: "P. 3Kalpha, PI3Kbeta, P13Kgamma,
PISRaERE, PI3R-C24lbRa, IR Eteta PRKRVES P “20t M a fiitRertses
preferret-endibediment, tha comipouhnds taccotding tothe inventiorearntion
pé%&%rgﬂéar the usss,desarihed gbave, whereip inthe freatment 9F 1east
revention

ane enzyme 1s selected from the group consisting of:
“Erk, FErkl, Erk2” and at least one enzyme 1is selected
from the group consisting of: “PI3K, PI3Kalpha,
PTI3Kketa, PI3Kgamma, PI3Kdelta, PI3K~CZalpha, 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:
“ink, Jnkl, Jnk2, Ink32, 038, p38alipha, p38bets,
p38gamma, p38delta” and at least one enzyme is selected
from the group consisting of: WPIZK, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-CZalpha, PI3K-
C2beta, PI3K-Vps3dp”.

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 1s selected from the group consisting of:

“Erk, Erkl, Erk2” and at least one enzyme 1s selected
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effected by modulation of two or more enzymes at least 25 one enzyme is
selected from the group consisting of: "Jnk, Jnkl, Jnk2, Jnk3, p38,
p38alpha, p38beta, p38gamma, p38gdelta” and at least one enzyme is
selected from the group consisting of: "P13K, PI3Kalpha, PI3Kbeta,
PI3Kgamma, P3Kdelta, PI3K G2alpha, P13Kr 30 Goheta, BI3K-VRs3dptx
In a further preferréed embodiment, the compounds according to the
ifveltioh 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:
"Exk, Bikl, Eti2t iaad at least ene enzymeidsgelested, 81 from thegrpupnds
consisting of: "ATM, ATR,.mTOR,.DNA-PK, h -1"._In afurther
pargﬁe%e%ggr%botﬁmétr%?thé %‘6%&)0%1% S a5}:§3cc r%%%gatlf)etﬁe %%%nﬁcohnearg ises
prépared Bt esEy desGHsEd abdvel Whefdif it tredtinent B et 100
psevfention effectedhylmodulation of two ormote-enzymesicat least drest
ezyme is, selected fram the graup,consisting. of ; ik, Jnkllnk2, Jpk3, o ¢
p38, p38alpha, p38beta, 10 p38gamma, p38delta” and at least one
enzfie is s8i8éted trfi4he gr‘%ﬁ?)donsigtﬁ‘igg of: M IRTR, mTBR Peta,
DA R SMGAd elhta furthed preferred £mbotdiment; theecdrapesidsted
15.agcording tothednventionareprepared forthe uses deseriped ahoverk,
v%hergi_n ip the treatment or prevention effected by modulation of two or
erilzymes, at least one enzyme is selected from the group consisting
of: "P13K, PI3Kalpha, PI3Kbeta, P13Kgamma, PI3Kdelta, P13K 20
C2alpha, PI3K-C2beta, PI3K-Vps34p" and at least one enzyme is
setected froin thegroupreoasistingof: "Alivh dATRyMTOR HBNARKpounds
h§%g'ijdliilﬂga fuctherpreferred embodiment, the cOMPOYNGs, 25:he yses

according to the invention_are prepared for the uses ,
described above, wherein 1in the treatment or prevention

effected by modulation of two or more enzymes, at least
one enzyme is selected from the group consisting of:
“PI3K, PI3Kalpha, PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-
C2alpha, PI3K-C2beta, PI3K-Vps34p” and at least one
enzyme is selected from the group consisting of: “ATM,
ATR, mTOR, DNA-PK, hSMG-1”.

In a further preferred embodiment, the compounds

according to the invention are prepared for the uses
described above, wherein the modulation is an
inhibition.

The compounds according to the invention can be
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

according to the invention are prepared for the uses
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described above, wherein the modulation is an inhibition. The compounds
according to the invention can 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

aceording da the inyention are prepared forthe-Lises:82 deserbed aboye

wherein the mammal.is selected from _the group consisting of: "human,
dotriesHERtE anfthar Tatts p&t beef 4! cow CEidep: g, Joat horsk:
pony donkey: hiniye eiule 2iares rabbity cats degrs goinga pigafamsterse,
rabmouse-and is, preferably, a human. The eompaunds:according,to they,
invergion can be sg}gi} \@/ithin thvea%copgooé géis inr\3/}e1 tiog Sfor tge Lreatment
1o ahdror Ere%éntlon Gt ‘&l Known physiological and/or patt%p%ysm?ogl al
stafesnin a preferred embodiment, the compounds according to the
invention are prepared for the uses described 15 above, wherein the
physiological and/or pathophysiological states are selected from the group

consisting,of. mMalignant LIMeurs, BeNiIgN-WUMoUrs, RAMMAIOLY he used
dlseabses, m%ammatlons, pain, rheumatic dlseases,f’;\rthrltjE dlsetagestHIVt
iffet 66]35 %eﬁr%%fﬁca? rn%u%g‘deb%\ﬁgr%%%/g%isegges, rheurna @mp,“an

arthtlitis rAIDSEART: (AIDS fdlated-dompleaxy K apbsist sarohia tunigugg o r

osiginating,feam the brain andlere Bervous system and/or meninges,
dementia, Alzheimer's disease, hyperproliferative diseases, psoriasis, 25

endometriosis, scarring, benign prostatahyperplasia (BPH), diseases of
the immune system, autoimmune diseases, immunodeficiency diseases,

cblondurR6t SFasific Eulr - htdttinal tmo G Baitdnary fifear g to
pamereaticvtenmour ovarian tumapraprostatictumourg uses  described

above, wherein the physiological and/ocr
pathophyvsiological states are selected from the group
consisting of: “malignant tumours, benign tumours,
inflammatory diseases, inflammations, pain, rheumatic
diseases, arthritic diseases, HIV infections,
neurclogical 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 dilseases, psoriasis,
endometriosis, scarring, benign prostatahyperplasia
(BPH), diseases of the 1mmune system, auvtolimmune
diseases, immunodeficiency diseases, colon tumour,
gastric tumour, intestinal tumour, pulmonary tumour,
pancreatic tumour, ovarian ftumour, prostatic tumour,
leukaemia, melancma, hepatic tumcur, renal tumecur, head
tumour, throat tumour, glioma, breast tumour, uterine
cancer, endometrial cancer, c<cervico-uterine carcinoma,
brain tumour, adenc-acanthoma, c¢ancer of tThe bladder,
gastric tumocur, colcrectal tumcur, oesophageal cancer,
gynocological tumour, ovarian tumour, cancer of the
thyroid, lymphoma, chronic leukaemia, acute leukaemia,

restenosis, diabetes, diabetic nephropathy, fibrotic
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30 leukaemia, melanoma, hepatic tumour, renal tumour, head tumour,
throat tumour, glioma, breast tumour, uterine cancer, endometrial cancer,
cervico-uterine carcinoma, brain tumpur, adeno-acanthoma, cancer of the
bladder, gastric tumour, colorectal tumour, oesophageal cancer, 35

gynacological tumour covarian-fumaur, caneerefthe thyseid:-hmnkamais,
chronic leukaemia, acute leukaemia, restegosis, diabetesé diabetic Lant
APHTBRRtHY fibfbtic 83 A s Sy st Fibrbeis: malighant  — = =P+
nephrosdlerosis, thgdmibetic hiicroangiopathy syridiomel @rgan HafsHERE /
rﬁ&ﬁﬁ@mgi@égeruledg@mﬁ(rmetab@m@@r'@ﬁ@ﬁ, solidifixeditmoursiabetic
rheumatic arthritis, diabetic 5 retingpathy, asthma,_allergies, allergi
drlggééleof a%ﬁr%hic o%gﬁﬁaﬁ/e pu rﬁ@r?arr 1dels(,st-:"asesa}allr“ff?ag r%%tor &boe\afvae =S
di5ER5E. Fibresis tatnefiéSderoBisl HeaA L HiseAdeS tafdiovasdularamatory

d@me& diﬁﬁ@é@@@f.the mmﬁqipm, vasmhiat;:disea%&;migiogenétimrt
%ﬁ%%%esse 0 kidney diseases, Thipitis [Grave:s disease, focal, ischagmiay e
cardiac failure, ischaemia, cardiac hypertrophia, renal failure, cardiac

MySGATc Milunctiod CHigh blodd Présitfe, valoEbRSRREGNC stidka=a5es -
anaphylacticlsbacks plateletragglutination, 15 skeletomudcaka atrophy;ocal

obesity qverweight, glugosis horagestasis, congestive eardiac  cardiac
insufficiency, angina, heart attack, ar.?iac infarctiontékr%{)er lycaemia
0

HY B G CRRRIA Ry pertdish”. 20 IR fURher asped & myotytic

e present
imzSrition; therinventiveobjebllwas surprisighr gehieVERSISyE preparingt tie:
ggam%%dsbaéﬁgw@q&maswﬁts@prefer@@@m@@dimgg@mﬁuaeaon,
SCri above, for use for the production of a icinal produc :
tr%% rinee% or: %uplr%\?en %r? %F%Hysio%geiéa t%’qm?‘ggﬁ%%%%%ogi%g[ég%m
StatBS IF AR inals CRARBRSH e méEdiemar Prodict Uedmprisas bt le 2t OHe -
further-pharmacolegically-aetivies substanterction, hyperglycaenia,

hypoglycaemia, hypertension”.

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
prevention of physiclogical and/or pathophysiological
states in mammals, wherein the medicinal product
comprises at least one further pharmacologically active

substance.

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
prevention of physiclogical and/or pathophysiclogical
states in mammals, wherein the medicinal product is

administered with at least one further pharmacclogically
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35

30 In a further aspect of the present invention, the inventive object was
surprisingly achieved by preparing the compounds according to the
aspects, preferred embodiments andiyses described above, for use for

the production of a medicinal product for the treatment or 35 prevention of
physialagical and/or, pathophysiplogical states inmammals, yesein there o
medicinal product is administered with at least one further
p%?ﬁl%%fbbically 84 active substance before and/or during and/or after
treatment. In a further aspect of the present invention, the 5 inventive
object was surprisingly achieved by preparing the compounds according

ta the aspectst peeferredpembodiments-and yses descrided-ahaveyfor the
use. for the  producti f ici - fo o} -
Creiouton ot phySolagiea) andlor bathap glologioal 10 Saice i *°7 19
MR MafSTRIa R tthe dhedital Brodtict is "RGminfstered efore hrd/Gr £ =9
deringchindferaftes treatmsert withs radidtioh therapy, anftor sursgeryf The the
compaunds apcarding tothe invention, can.he. 15 adminigteredawithia.ihe o
scope of this invention with all_knawn pharmacologically active | :
HBEIAHRES T a ComDATo tHerapy ds dBacrbad, R°a proferadotov eal
enibddimenttheneompbands deeording to 120 theihvehtion areprepared 1s
fortheisesdescriped ahoven wherein thefurtherpharmaeelogicallya tment
acti\é?1 sgg%tlaggeoir;s %%!ecggd froang1 ét}e Igr%u c%g:sisting of: "DNA
té"plmsomerase -and/or Tl inﬁ%itors, DNA m%grca?é“tors, alkylating agents,
microtubuli 25 destabilisors, hormone and/or growth factor receptor

agonists and/or antagonists, antibodies against growth factors and their
rateptorsckinasedihibitors,o adtimetabolites't 30 In arpreferferh  can  be
embediment, the compeunds;accarding to, ¢he inventianake preparedifor1 1

the uses described abqve, . )
known ﬁéarmaco ogically active substances in a

combination therapy as described.

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: “DNA
topoisomerase I and/or 1T inhibitors, DNA
intercalators, alkylating agents, microtubuli

destabilisors, hormone and/or growth factor receptor
agonists and/or antagonists, antibodies against growth
factors and  theilr receptors, kinase inhibitors,

antimetabolites”.

In a preferred embodiment, the compounds according to
the invention are prepared for the uses described above,

wherein the further pharmacoleogically active substance

is selected from the group consisting of: “asparaginase,
bleomycin, carboplatin, carmustin, chlorambucil,
cisplatin, colaspase, cyclephosphamide, cytarabine,

dacarbazine, dactinomycin, daunorubicin,



10

15

20

25

30

wherein the further pharmacologically active substance is selected from
the group consisting of: "asparaginase, bleomycin, carboplatin, carmustin,
chlorambucil, 35 cisplatin, colaspasegeyclophosphamide, cytarabine,
dacarbazine, dactinomycin, daunorubicin, 85 doxorubicin(adriamycin),
%%'%Jcp:!: cj&i%@HQ%‘Q%i%ﬁSP&VSHEaC'" Qgﬁ'ﬁ%&hé@ﬂ?'am'g%o@édg pxdrea, o
ifosfamide, irinotecan, leacovorin, lomastine, mechlorethamine,
G-htERpBptfide, mesna, HstRBREXtE™S Mitorcin C, mitox4Rfrerarea,
prédnigetongs prednisonenqirecanbazine, fatoxifener streptozocipmustine,
tamaxifen. thioguanine dopatecan viphlastine, vipatistine Wndesingy st o,
aminoglutethimide, L-asparaginase, azathiopringe, 5-azacytidine ,
HACHBINE Buistan, 10 chethyIStiBEGrol, 28 P oty cYdE. =°ne-
docetaxsbzerytheohydroxyreriyiadenine, ethinp estradiol,5-f tamoxifen,
luarosleexyuridin, 5- flugredeaxyHridin maergphosphate, fludarabine; stine,
ph.osghateﬁ fluoxymestero?l%, f@éatmkq?irmg%oxyprogestLeWr_%ne ;L%a inase
c\élpr%oé‘:t%?“ld%fubicin, in?g?f“eroﬁ, megroxyproge’steronr aceta%@amegeé}roﬁ !
acetate i plefphiztan, mifotaAec phéiitasesl, oxahipfdinl béntostatinbNsulfan,
phosphoneacetyds-aspartate (PALA), plicamyein f senustivextgmposides e,
testoste propionate, 20 thiotepa, trimet i idine; .
vsirﬁ)cﬁ?é%b%r%gqébothilqne, gemcitabine Taggg%{,r%gc "%P(S:x &%Eg%?g,esn-me'
fltlofousret SHraradpfir-Avastin, Erbituk -SErafElfiB* GCléérEd ressa, 5-
Tarcenay dapamyciigi Actinomygin D p25 trea furthetaspectef the.predent e,
invention. the, inventive objectwas syprisingly acm?g%?wf%%we theie
pyridopyrazine selected from the group consisting of: 30 Comgound (38)

RRERRydroxy-pHeRy-oytdo[2, 3. BIpY raZiBeyl]- BatRyithread RE H o+ 0n T
acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, pentostatin, N-
phosphonoacetyl-T-aspartate (PALAY, plicamycin,
gemustine, teniposide, testosterone propionate,
thiotepa, trimethylmelamine, uridine, vinorelbin,

epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5-
luorcuarcil, Herceptin, Avastin, Erbitux, Sorafenib,

Gleevec, Iressa, Tarceva, rapamycin, actinomycin D”.

In a further aspect of the present invention, the
inventive object was surprisingly achieved by preparing
the pyridopyrazine selected from the group consisting
of:

Compound (38) 1=[3~{4-hydroxy-phenyl)-pyrido[2,3-
bipyrazin-6-yl]-3-methyl~-urea

HSC“i\l)j\N N/ I\E/
H H
OH

Compound 39 1-allyl-3~[3~(4-phencxy-phenvyl) -
- pyrido[2,3-blpyrazin-6-yl]-urea



HO I 30,Nit, NN N HH OH Compound 39
1-allyl-3-[3-(4-phenoxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea 86 p N~
HZC~\H It~ HN N\ O Compound 48gnethansulfonic acid -4-[6-(3-allyl
ureido)-pyrido[2,3-b]pyrazin-3-yl]- phenyl-ester Ipl~ I WN H2C~/~NA NX
NipNI\,.05 O's"CH3 Compcbund digethylamino-benzoic
acid-4-[6-(3- allyl-urgjdo)-pyridp[2,3tb]pyrazin-3- yl-phenyl-ester \\ N-
H2C~N1IN"'N"'N I\ 10,0 }.C}3 ®H3N O <@. acetic
acid-4-[6-(3-allyl-ureido)- pyr|d0[2 3-b] pyrazin=3lj-pticwyl-ester OI' | \ N
H2C~~NAN N N\ O I~ 'U, O CH3 Compound 43

1-ethyk=3-43(4+ hy draxey=phenyl) dwidof2, 3-b]pyradin-6-y 1 Furga pA4aN. Ly i-
HC'NANN 31\ 13,0H 45) —pyrido[2, 3-blpyrazin-3-yl1-

phenyl-ester

O J = N\
HQCV\N/U\N N7 N
H H
5 0”7 "CH,
Compound 41 4-dimethylamino—-benzoic acid-4-[6-{3-

allyl-ureido)-pyridol2,3-blpyrazin-3-
yvil-phenyl-ester

Hch\N)'LN N/ N/ 0
H H
0
i j\ !}rCHs
CH3

10 Compound 42 acetic acid-4-{6~{3-allyl-ureidc)-
pyridolZ,3-blpyrazin-3-yl]-phenyl-ester

e IILQ

Compound 43 l-ethyl~3~[2-{4-hydroxy-phenyl)} -
pyrido{2,3-blpyrazin-6~yl]-urea

Saneacy

Compound 44 1—{3m(4"amino—phenyl)—pyrido{Z 3-

15

lpyrazin-6-yl]-3-methyl-thiourea

Libaay
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Compound 44 1-[3-(4-amino-phenyl)-pyrido[2,3-
b]pyrazin-6-yl]-3-methyl-thiourea N s H3C, NANIN N\ H H , NH2 87
Compound 45 1-ethyl-3-(3-phenyl-pyggo[2,3-b]pyrazin- 6-yl)-urea Ol \ N\
\I'\ H3CHJ'HnI" Compound 46 1-acetyl-I-ethyl-3-(3-phenyl-pyrido[2,3- 5

b]pﬁéf?)@%és ﬁ‘zﬁﬁ%‘?’i %Ihg eh? yrld[\%Z é%py%?g%?'ﬁ%ﬁggg\\,\ﬁﬁgc i

1~1 N NN \/ F 10 Cofry d‘%@ﬁ 1-diethyl-3-(3-phenyl-pyrido[2,3-
b]pyrazin-6-yl)-urea 0 N HC NN N.N \I 3C Compound 49

1-(2-chloro-ethyl)-3-[3-(4- quoro phenyl)- p rldo 2,3-b]pyrazin-6-y1]-urea O
N Cl~~HH 1\ 5F Comm;mwdg NEtHy-3-
pyrido[2,3-b]pyrazin-6-yl]-urea

Compound 46 l-acetyl-l-ethyl-3-(3-phenyl~pyridol(2, 3-
blpyrazin-6-vyl)-urea

pasaa”

Compound 47 1-allyl-3-13-(4-flucrc-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-urea

T IILQ

Compound 48 1,1-diethyl-3-(3-phenyl-pyrido{Z2, 3-

blpyrazin-6-yl)-urea

A

Compound 49 1-(2-chloro-ethyl)-3-{3-(4-flucro-

3

phenyl)~pyride{2, 3-blpyrazin-6-yl]-urea

oy II jﬁ

Compound 50 l-ethyl-3-[3-(4-methoxy-phenyl)-
pyride{2,3-blpyrazin-6-yl]l-urea

e,

Compound 51 1-(3-phenyl-pyridel2,3-blpyrazin-6-yl)-3~

propyl-urea
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N O'l HCH~HNN\/ O'CH3 Compound 51
1-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-3- 20 propyl-urea 88 O N
H3C~'~NN I NN HH Compound 5244
[3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- ureido] -acetic acid-ethyl-ester

H3C)N llll~ ONNN N/5Compou
1-(3-chloro-pyrido[2,3-b] azm 6)[}\) leth) I ur a O N\ H3C”NAN N NICI
Compound 54 1-ethyl-3- Iu o- enPy AT b]pyrazin-6-yl]-urea

10N HCAN~N1INNI\O F Compound 55
1-[3-(3-chloro-4-fluoro-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea O
N~1CHBENININ YR Cl3F (Gopipaund-56,/4-[6k3-2ituieidoRrpyridd2:3.15
b]pyrazin-3-y|]-benzo{p£@:(‘iigoq LN-H3CN @Ni@w@f’hyl -ester

Jo A A
NNNj\‘@
H

Compound 53 1-{3-chleoro-pyrido(2,3~-blpyrazin-6-yl)-3-
ethyl-urea

O == N\
JJ\ | = /j\
N N N Cl
H

Compound 54 l-ethyl-3~[3-(4-fluorc-phenyl)-
pyridol2,3-bipyrazin-6-yl]l-urea

Saasa vy

Compound 55 1-[3-(3~chloro-4-fluoro-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

SEAER"S

Compound 56 4—[6—(3—ethyl—ureido)—pyrido[2,3—

pyrazin~3-yl]-benzoic acid

Compound 57 N—{4—£6~ 3-ethyl-ureido) -pyridoiZ, 3-
pyrazin-3-yl]-phenyl}~acetamide

Seasarey
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Compound 57 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-yl]-phenyl}-acetamide 0 1\ N~ H3CNxN N N N CH3 89
Compound 58 1-[3-(2,4-dif|uoro-pherg@-pyrido[z,3
b]pyrazin-6-yl]-3-ethyl-urea ' N H3CNAN N F Compound 59

i-ethyl-3-(3-m li |d b]pyraz )ureaO\N LN N
IRl e Bt
1-ethyl-3-[3-(4- meth)ﬂlbwé‘ﬁhf} Vi pyride[23-bBlpyraZif®-yl]-urea O '\
N H3CHH. N. N'ON, CH3 10 Comp

1-ethyl-3-[3-(2-hydroxy-phenyl)- BXHQ@N yra Fin-6- -yl]-urea O I N OH
HSCH N N N I\ Compoung 6 [-BF[3- xy-ethylamino)-

pyrido[2,3-b]pyrazin-6-yl]- urea N , HCNAN gO'CH 15HHH
Compound 63 1-[3-(4-chloro-3- trlfluoromethyl phenyl)-

pyridof2S-blpyrazin-b-\l-8-ethyd-urea@ NV ol HBGNN NN FH & 12, 3-
blpyvrazin-6-yl)-urea

. UL
’U\N NZ NN
H L\/O

Compound 60 l-ethyi-3-[3-{4-methyl-piperazin-1-yl}=-
pyridol2,3-bipyrazin-6-yl]-urea

0O ‘\N\
WS
gNNN/\

CH,

Compound 61 l-ethyl-3-[{3-(Z-hydroxy-phenyl)-
pyridoi{Z, 3-blpyrazin-6-yl]-urea

S

Compound 62 l-ethyl-3-[3-{Z-methoxy-ethylamino)-
pyrido[2,3-blpyrazin-6-vl]-urea

2 L
H H

Compound 63 1-[3-{4-chlcro-3-trifluoromethyl-phenyl)-
pyrido2,3-blpyrazin-6-yl]-3-ethyl-urea

ek

Compound 64 l-~ethyl-3-(3-phenoxy-pyrido{2,3-
blpyrazin-6-yl)-urea
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Compound 64 1-ethyl-3-(3-phenoxy-pyrido[2,3 20 b]pyrazin-6-yl)-urea 90
N11\ H3C NN N N O HH Compound 65 1-[3-(cyclopropylmethyl-amino)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-ureg@ 1 N H3SCNAN NN~N~7 HHH
VV 5 Compound 66 1-ethyl-3-{3- [(pyrldln -4- yImeth y' )-

amino]-pyrido[2,3-blpyrazin-6- yI}- re N N N iN
Compound 67 1-ethyl-3-[3-(4f qu ro b nz¥loxy)- /@
pyrido[2,3-b]pyrazin-6- yl]ﬂgﬁea il N—|3 "NOH 10 F

Compound 68 1-ethyl-3-(3-pyridin- 4 -yl- yr|do[2 3- b]pyrazin-6-yl)-urea N\
HCRANN, %@mPle'@d b2 /ke £§p[§1(ﬁ¥r&qil B YiRXKs 115

pyrido[2,3-b]pyrazli H3C N 0.\ c ound
70 1-ethyl-3-[3- (tetraﬁyd%g#ﬁﬁa%f ;rpesfﬁ@xﬁ%yé\c‘ig 13 %]pyr in-6-y7

urea 10 \\ Nom, HCNxN N N10 O /U
R

Compound 66 l-ethyl-3-{3~{{pyridin-4-ylmethyl)-

amino] -pyrido[2, 3-blpyrazin-é-yl}-urea

I\Ll,\QN

Compound 67 l-ethyl-3-[3~-(4-fluoro-benzyloxy)-
pyrido{Z,3-blpyrazin-6-yl]-urea

N\
R euy
F

Compound 68 l-ethyl-3-(3-pyridin-4-yl-pyrido[Z,3-

blpyrazin-6-yl)-urea

g,

Compound 69 l-ethyl-3-{3~(pyridin-3-yloxy)-
pyride[2,3~blpyrazin-6-yll-urea

2 O O
JJ\N N/ N/ O N
H

Compound 70 l-ethyl-3-[{3-(tetrahydro-furan-2-
yvimethoxy) -pyrido[2,3-blpyrazin-6-yl]-

O X N\

DN
N "N° N
H

urea

0
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HHv 2091 Compound 71 -ethyl-3-[3-(4-morpholin-4-yl-phenyl)
pyrido[2,3-b]pyrazin-6-yl]-urea O~I N H3CN N N N 00 Compound 72
1-ethyl-3-(3-hydroxy-pyrido[2,3- 5 b]pyfazin-6-yl)-urea N OIl (\, H3CN N
NIOH Compound 73 1-ethyl-3-[3-(3- methoxy phenylsulfanyl)-
pyri Ly azin:6-yH-ure "J S.03
orgg%% d%%?liqyye%hyl%%% %u%oaltlr? 3- JyI py o}%gl llEl]pl\%/ralt}z}ln Ehlly%l %Fé%
~~ N HCHXxIIHNN | NP azm‘
1-(3-benzo[b]thiophen-3-yl- pyrlgo[Z azin-6- yI) -3-ethyl-urea IO I \\' N
HCHJt, H'N"N 15 S CorDQOlg@ 7 1 thyl;3-[3-(pyridin-2-ylsulfanyl)-
pyrido[2,3-b]pyrazin-6-gi-ur AN N'N H Compound 77

1-[3-(4-dimethylamino-phenyl pyrldo[2,3 20 ;qrﬁﬁ‘-yl] -3-ethyl-urea
92 \\ N\ 0

Compound 72 l-ethyl-3-{3-hydroxy-pyrido(2, 3-
blpyrazin-6-yli)-—urea

O \N\

10X
N™ N N OH
H

Compound 73 l-ethyl-3-[3-{(3-methoxy-phenylsulfanyl)-
pyrido{2,3-blpyrazin-6-yl]-urea

O \N\
X
N N N 8 O
H ]
CH3

Compound 74 1methyl—3—(3~quimolin—3—yl—pyrido{2,3—

blpyrazin—-6-yl)—urea

Saasare

Compound 75 1-(3-benzo[b]thiophen-3-yl-pyridel2, 3-
bipyrazin-6-yl)-3-ethyl-urea

LD

Compound 76 l-ethyl-3-[3-(pyridin-~Z-ylsulfanyl)-
pyridol{2, 3-blpyrazin-~6-yl]l-urea

L LTS

Compound 77 1-[{3-(4-dimethylamino-phenyl)-pyride([2,3-
bipyrazin-6-yll-3-ethyl-urea
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H3CNIN _N_ _NI\iN.CH3 CH3 Compound 78
N-{4-[6-(3-ethyl-ureido)-pyrido[2,3 b]pyrazin-3-yl]-phenyl}-
methanesulfonamide O I\\N H3CHIYH5N__N\NH S; 0 50O~ CH3
Compound 79 -ethyl-3-[3-(IH-pyrazol-4-yl)-pyrido[2,3- b]pyrazin-6-yl]-urea
OI\N~H3CNNNN N H Compo
1-(3-benzylsulfanyl-pyrido[2,3- ﬁpyﬁbﬁj
H3CNIN N NIS Compdtfid 8 1-éthyl"3-[3¥4-
yl)-pyrido[2, 3-b]pyrazin-6-yl]-urea '0 I \ N\ H3CN#
15 Compound 82 1-[3-(4-amino-phenyl)-pyrido[2,3- CH,
b]lpyrazin-6-yl]-3-ethyl-urea N 10 \\ ~ H3CN1N 'N"_N\ NHZ Compound
83 1<(@=aminodpyriaf2, 34b]pyrazin-64t)y3—ethyliurea-98/rido [2, 3-
blpyrazin-3-yl]-phenyl}-

[)-3-ethyl-urea N O I\
I-[l,4]diazepan-I-
] NCN-CH3 HH

methanesulfonamide
O \N\
N
N N N
H
NH
o™

Compound 79 -ethyl-3~[3-(1H-pyrazocl-4-yl)-pyridolZz,3-

3

blpyrazin~é6-yl]-urea
Compound 80 1-{(3-benzylsulfanyl-pyridoi2,3-blpyrazin-
6-yl)-3-ethyl-urea
2L

Compound 81 l-ethyl-3-[3~(4~methyl-11,4]diazepan-1-
v1i-pyrido[2,3~blpyrazin-6-yl]-urea

I
/U\N NN N/_\N—CH3
H U

Compound 82 1-[{3-{(4-amino-phenyl)-pyridoi{2,3-
bhipyrazin-6-yl]-3-ethyl-urea

O | = =
HSCAEJLE N/ N/]\@\
NH

Compound 83 1~ (3-amino-pyrido[2,3-blpyrazin-6-yl)-3-
ethyl-urea
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N 10I' '\H3CNAN N NINH2 Compound 84
1-ethyl-3-pyrido[2,3-b]pyrazin-6-yl-urea 10 1 \\ N1 H3CNAN _N. N)
Compound 85 1-ethyl-3-(3-imidazol-l-ykpyrido[2,3- 5 b]pyrazin-6-yl)-urea
N OIl H3c N N N NI L Compound 86

1-ethyl-3-[3-(4-fluoro-2-hydroxy- pheny ride[2,3-b]pyrazin-6-yl]-urea O
IN OHH3CH N NN F 10 Compol dﬁui
1-(3-cyclopentyloxy- pyrldo[ﬂas’\j in- 8-yl)r3-etttyl-urea H3CHN N
N/1~" OJD Compound 88 1- ethy -(4-hydroxy-piperidin-I-yI)-

pyridof2,3s0lpyrazin-6-ylleurea N _Gampound
(3- p?%r%ﬁ tgjy]%oa[%gs %]éltw%g? 6§| y%)iur CN\ N\ﬁ%@ﬁ‘% |q\|?l c§m%%u§§ea

90 1-ethyl-3-(3-pyrimidin-5-yl-pyrido[2;3- 6-yl)-urea 94 J
H3CANAN N I N Compound 91 lyeth,ﬂl\ % -3-yl-pyrido[2,3-
b]lpyrazin-6-y1)-urea N" H3cHN AI'HXNHN

Compound 85 l=-ethyl~3-(3-imidazol-1-yl-pyridoel[2,3-
blpyrazin-6-yl)-urea

. O
JJ\N NT NN
H b/

Compound 86 l-ethyl-3-{3-(4-fluoro~2-hydroxy-phenyl)-
pyridol[2, 3~blpyrazin-6-yl]-urea

A,

Compound 87 1-(3-cyclopentyloxy-pyridol[2,3-blpvrazin-
6-yl)-3-ethyl~urea

N\
ST D
H

Compeound 88 l-ethyl-3-[3-(4-hydroxy-piperidin-i-y1l)-
pyrido{2,3-blpyrazin-6-yl]-urea

PP
’U\N NT N7 U
H
OH
Compeound 89 {3-phenyli- pyrldo{2 3-bipyrazin-6-vyl)-urea

Compound %0 1lwethyl-3-(3-pyrimidin-5-yi-pyridol[2, 3-
bipyrazin-6-yl)~urea
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5 Compound 92 1-allyl-3-(3-phenyl-pyrido[2,3-b]pyrazin- 6-yl)-urea
HzC~\N NN N HH Compound 93 1-ethyl-3-(3-piperazin-1-yl-pyrido[2,3-
blpyrazin-6-yl)-urea "0 1\\/,~ H3CNAN" N"N"N~ HHLNH 10
Compound 94 1-[3-(3-chloro-pyridin-4-ylmethyl)-
pyrido[2,3-b]pyrazin-6-yl]-3- ethyl-%rea J NH3CNN N N Compound 95

1-ethyl-3-[3-(6-methoxy- pyrldln 3)0 r|d 2,3- b]pyrazm -6-yl]-urea 0 |
\\"H3C NXN"N"NN O @JQS g oul"id 98

1-[3-(3,5-dimethyl-isoxazol-4-yl) pyrido[2,3-b]pyr
\NCH3 H3CH H " "O H3C 95 Compound 97
1-ethyhd-d3n{4 trifiioromethoxyphiesw)ypyrictol2, 3-blpyrazini Gy 1} ptea 'O
N H3CN1HNN N OF, F rggglpogngﬁ8 irea

1-ethyl-3-(3-furan-2- ﬁ ido|2,3
IS
/U\N NT N7
H

] m’JG -yl]-3-ethyl-urea |~ \

Compound 92 1-allyl-3-(3-phenyl-pyridol[2,3-blpyrazin-

b-yl)-urea

gy oL

Compound 93 lﬁethyl—?)—(B—piperazin—l—yl—pyridoE2,3w
blpyrazin-46-vyi)-

f?[l

Compound 94 1-{3-(3-chlorco-pyridin-4-ylmethyl)-
pyride[2,3-bipyrazin-6-yl]-3-ethyl-urea

II

=N

Compound 95 l-ethyl-3-[3-(6-methoxy~pyridin-3-yl)-
pyrido{2,3-blpyrazin~6~ylj-urea

e,

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

AL
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5 b]pyrazin-6-yl)-urea 0 N H3CHH N \0/ Compound 99
1-ethyl-3-[3-(2-methoxy-pyridin-3-yl)- pyrido[2,3-b]pyrazin-6-yl]-urea O N\
CH3 H3C N N N 10 Compound 100 95
1-[3-(2,4-dimethoxy-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-3-ethyl-urea N
O.CH3H3CNNNNHHO C 3 Co oy nd

1-eth§F BT3B -Byrrd 220 Py o[§3rg%)pyra2|§%fyﬁ%r§at NS PEIEN ~
NNNNw15HHmmmmm4MM%ﬁw@B®w%MWmmwpwmm
3-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea 0 H?pC"HAH N N 00 96

Compound 103 1-benzyl-3-ethykl-(3 Qh nyI- yrido[2,3
blpyrazin-6-yl)-urea / N+lt m 104
1-[3-(2-amino-phenyl)- pyrldo[ ,3- H b]pyrazin-6 gthyl-urea N p NH2
H3C HNNNN (\ Xk

Compound 98 l-ethyl-3-(3-furan-2-yl-pyridolZ,3-
blpyrazin-6-yl)-urea

SAREAT

Compound 99 l-ethyl-3-[3-(2-methoxy-pyridin-3-yl}-
pyride[2,3-b]lpyrazin-6-yl]-urea

Q\N\
LA A
NTONTTN
H

Compound 100 1—{ -(2,4~-dimethoxy~phenyl)-pyrido{2, 3~
Ilpyrazin-6-ylj—-3-ethyl-urea

Shtaacy

Compound 101 l-ethyl-3-[3-(lH-pyrrol-2-yl)-
pyrido 2, 3-blpyrazin-6-yl]-urea

H H

Compound 102 l-ethyl-3-[3-({6~morpholin-4-yl-pyridin-
3-yly-pyrido(2,3-blpyrazin~6-yll-urea

RARGR<IN
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Compound 105 1-ethyl-3-[3-(4-hydroxymethyl-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea '0 IN" '\ N H3C N " *"NAN) OH 10
Compound 106 1-[3-(3-amino-phenyl}-pyrido[2,3-
b]pyrazin-6-yl]-3- ethyl urea IOl / NHCN o N\NH2 HH I/ Compound
107 4-acetyl- j_2 3- azin-6syl |- _
HSCé‘ON[I;Z){L (ON%IGE e e%’{gfmpou% e PAbHAM5R00 2, 5
1-[3-(2,3-dihydro- benﬂ@ﬁ-ﬁ-@-ﬂrﬁ p@rlﬁémﬁ?ﬁyrazm 6-yl]-3-ethyl-urea
O/NH3CAN N ~N"N 97 Compound
1-[3-(4-benzyloxy-3-fluoro- phenyl/mgyrl 0[2 Q b yrazin-6-yl]-3-ethyl-urea
10 1\\ N\ H3C NAN N. N 11"/ I Cothpotind 110
1-(2,3-dihydroxy-propyl)-3-(3- - 5 pyrido[2,3- razin-6-yl)-urea
01~ N HO'~-~NAN N N Compm;!zl 1-ethyl-3-[3-(3-formyl-4-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea 0 \\N\ HC HILH"N"N O O
Compound 104 1-([3-(Z-amino-phenyl)-pyrido{Z2, 3-

blpyrazin-6-yl]—-3-ethyl-urea

A

Compound 105 Il-ethyl-3-i{3-{4-hydroxymethyl-phenyl)-
pyridei2,3-blpyrazin=-6é-yl]=-urea

Compound 106 1*{3—(3—amino—phenyl)—pyrido[2,3—
Ipyrazin-6-yl]—-3-ethyl-urea

stisaca

Compound 107 1—{3—(4—acetyl—phenyl)—pyrido[2,3~
lpyrazin—-6- yl —-3-ethyl-urea

Compound 108 1-[3-{2, 3—dihydr0mbenzofuran~5—yl)~
pyrido[2,3-blpyrazin-6-yll-3-ethyl-urea

A
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CH3 10 Compound 112 1-ethyl-3-[3-(4-methanesulfonyl-phenyl)
pyrido[2,3-b]pyrazin-6-yl]-urea 0 N H3CNXN N O\CH3 Compound 113
N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]gyrazin-3-y|]-pheny|}-succinamic acid
N H3CNNNN(\0 /N HO 15 off Compound 114

1-ethyl-3- ridip |d zin-6-yl)-urea methane sulfonic
acid S%Iﬂp( reeyé)egse @f{l E K]I%fﬁ? T¥| %rﬁc%jff glz.
Compound 115 1-[3- (E&—"dl{ﬁ@ti’%@"ﬁ%f}i@lwg-%@ﬂ 6-yl]-3-ethyl-urea
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea Q.| 3CNXN NN O-CH3 NHN
0 H3C 5 Compound 116 1-[3-(2, d@; yrimidin-4-yl)-
pyrido[2,3-b]pyrazin-6- yl}-ig;/hg “Uned Tt NINo,CH3 N
0

o

Compound 110 1-{2,3-dihydroxy-propyl) -3~ (3-phenyl-
pyrido[2,3-blpyrazin-6é-yl)-urea

o ﬁl@

Compound 111 l-ethvi-3-[3-(3-formyl-4-methoxy-
phenyl)-pyrido[2,3-bipyrazin-6-yl]-urea

RARaa e

Compound 112 l-ethyl~3-[3~(4-methanesulfonyl~-phenyl)-
pyrido{2,3-blpyrazin~6-yl]l-urea

0 I N N\.
Hsc/\NJ\N NN
H H e
1 ~CH,
Compound 113 N—{4—[ -{3-ethyvl-ureido)-pyricol[2, 3-

lpyrazin-3-yli-phenyl}-succinamic acid

ﬁ%@ﬁ(

Compound 114 1-ethyl-3-(3-pyridin-4-yl-pyridel[2, 3~
blpyrazin-6-yl)—-urea methane sulfonic

acid salt {(free base)



H3C,0 Compound 117 1-[3-(2,4-Dioxo-1,2,3,4-tetrahydro
pyrimidin-5-yl)-pyrido[2,3-b]pyrazin-6- 10 yl]-3-ethyl-urea "Il ~N 0 H3CNtN
NN YINHN O H Compound 118 1-e§lyl-3-[3-(IH-indol-5-yl)-pyrido[2,3-
b]pyrazin-6-yl]-urea O N H3C~N'k NN N HH NH 15 Compound 119
1-(3-chloro-pyrido[2,3- b]pyrazm -6-yl)- iQurea 99 sI' N H3CNAN
N NXCI H H Compound 120 1- thyI- -{3-[4r(2-miethoxy-ethoxy)-
phenyl]-pyrido[2,3-b]pyrazin=<yI}= yea BN O CH35
Compound 121 acrylic acid- 4- [6- (3 ethyl-ureido)-
pyrido[2,3-b]-pyrazin-3-yl]-phenyl- ester N pll H3CN N N N \"\H OI0" \%
CHz Compound 122 1-[3-(4-cyano- Rhenyl) pyrido[2,3- 10
b]pyrazin-6-yl]-3-ethyl-urea O NI HOO ZS5CH,

Compound 115 1=-[3~{2, 6~dimethoxy~pyridin-3~yl}~—
pyridol2,3~bipyrazin-6~yl]-3~ethyl-urea

/%)\ l ~z N\
HCT N NN NN 07
H H \ /N
0
H,C
5 Compound 116 1-{3-(2,6-dimethoxy-pyrimidin-4-y1l)-

pyridol(Z2, B—blpyrazin—G—yl}—3—ethyl—urea
CI—E
=N

Hc©

Compound 117 1-[3-(2,4-Dioxo-1,2,3,4-tetrahydro-
pyrimidin—S—yl)—pyrido[Z 3-blpyrazin-6-
10 -3-ethyl-urea

A

Compound 118 l-ethyl-3-13-(1lH-indocl-5-yl)-pyrido{2, 3-
blpyrazin-6-yl]-urea

H H
NH
15 Compeound 119 1-(3-chloro-pyrido(2,3-blpyrazin-6-yl)-

3-ethyl-thicurea
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H3CM"HAHN \ Compound 123 ]--(3-benzo[1,2,5]oxadiazol-4-yi
pyrido[2,3-b]pyrazin-6-y1)-3-ethyl-urea O N N-O H3CNNNNHH N 15
Compound 124 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea p I NIHSCN N N (\ O, CH3/OH
Compound 125 1-[3-(2,6- dimethoxy-sohe -pytido[2,3-
b]pyrazin-6-yl]-3-ethyl-urea 100, Ol kN G'CHB H3CNN'NH O CH3
Compound 126 1-[3-(3- aceﬂ%oph%yl)ﬁ)yrlblo[zr\g ct
b]pyrazin-6-yl]-3-ethyl-urea N\ H3CHJ~H N I\ 0 CH3 5 Compound 127

1-ethyh3-{3c{3rmarpholin-4ryl-phenyh-pyridof2,3=hlpyrazineé ndlzurea ~k ~\
N Co H3C N'N'N N\ N,J. H H Compo cﬂéLZ

1-[3-(6-amino-pyridin- gyﬁ Bg/ do%)zy pyrazm- ﬁ]\% ﬁ)ﬂ ureXiN\ need
H3CN N N/N 10 NH2 Cor@po
3-{4-[6-(3-ethyl- ureldog,pyrl,dllc\) %H phenoxy}-propionic

acid "Il 1 NI

Compound 121 acrylic acid-4-[6-{3-ethyl~ureido}-
pyrido{2,3-bl-pyrazin-3-yl]-phenyl-

ester

/U\N Nt 0
H OJJ\?CHZ

Compound 122 1—[3—(4—cyano—phenyi)—pyrido[2,3—
lpyrazin-6-yl]-3-ethyl-urea

Sikaay

Compound 123 1~({3-benzoll,2,5]oxadiazol-4-yi~
pyrido[2,3-bipyrazin-6-yl)-3-ethyl-urea

I\L =g
/4

/

Compound 124 l-ethyi-3~[3-(4-hydroxy-3-methoxy-
phenyl)~pyrido[2,3-blpyrazin-9-yl]-urea

aasaaves

Compound 125 1-[3-(2, 6-dimethoxy-phenyl)-pyrido[2, 3-
bipyrazin-6-yl]-3-ethyl-urea
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H3C"HH N 1\/ 0 OH Compound 130 1-isopropyl-3-(3-phenyl-pyrido[2,3-
15 b]pyrazin-6-yl)-urea ~3 I\ N\N 11 H3C HH N Compound 131
1-cyclopentyl-3-(3-phenyl-pyrido[2,3; hpyrazin-6-yl)-urea 101 (/-Th 10 I\
N\ Compound 132 1-pentyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea N
O\ H3C'~NINNNH5Com OIirﬁdé\/:q O,CH
N-{4-[6-(3-ethyl-ureido)-pyrido[2,8- b]pyrazin-3-yl]qphenyl}-acrylamid '0'l |
N H3CN1IN N \\ N'0I CHR G‘I’Cm)ﬁimund 134

1-tert-butyl-3-(3-phenyl- pyrldo ,3- lVb]pyrazm- a CH3ON3H3cN
N NN 10 Compound 135 1-(2-hydroxy- ethyl)o3r(3 phenyl-
pyrido[2,3JI-~b]pyrazin-6-yl)-urea HO HH N N Vi Compound 136

1-cyclobutyl-3r(3-phenyhpyridel2 3. 15 hlpyrazimG-yhyreasd N 3-

bipyrazin-6-yl]l-3-ethyl-urea

O \N\
A M
N° "N N
H
0”7 TCH,

Compound 127 l-ethyil-3~[3-{3-morpholin-4~yl~phenyl)-

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

H,C7

Compound 128 1-{3-(6-amino-pyridin-3-yl)-pyrido[2,3-
blpyrazin-6-yll-3-ethyl-urea

P
e
N™ 'N° N
H

NH,

Compound 129 3-{4-[6-(3-ethyl-ureido)-pyrido[Z,3-b]~-

pyrazin-3-yl]-phenoxy}-propionic acid

J’Lﬁ N/ NJ@ 0
o’\)\w

Compound 130 1-isopropyl~3-{3-phenyl-pyridol[2Z,3-
blpyrazin-6-yl) —urea

Compound 131 1~cyclopentyl-3-(3-phenyl-pyrido([2,3-

blpyrazin—-6-yl}-urea



I'\ Compound 137 1-allyl-3-[3-(4-nitro-phenyl)- pyrido[2,
3-b]pyrazin-7-yl]-thiourea 102 HHH CANUN ,\N H21S-~NN\/N+C
0 Compound 138 1-ethyl-I-(ethylcarhgmoyl)-3-(3-phenyl
pyrido[2,3-b]pyrazin-6-yl)-urea OINHC NAHXN\ O NH CH3 5
Compound 139 [3-(4-hydro hertyl) py

b]pyrazin-6-y1]- carbamic 3 I estey H2C ~01HNN \ OH
Compound 140 (3-phenyl- pyrldo ,3- pyhaszG- 0 carbamic
acid-ethyl-ester 'l I\N 0 ~2 H3CON N N\ Comp 141

1-ethyl-3-[3-(4-phenyl-piperazin-1- yI) pyrido[2,3-b]pyrazir_-6-yl]-urea 10l
NN HEGNAN W NN 2-peH QN -3~ (3-phenyl-pyrido [z, 3-

blpyrazin-6-yl) —urea

g

Compound 133 N-{4-[6-(3-ethyl-ureido)-pyridol[2, 3-
blpyrazin-3-yl]-phenyl}-acrylamid

s} = N\.
)LN |N/ N )
H

Compound 134 1-tert-butyl-3-(3-phenyl-pyridolZ, 3-
b}pyrazzn 6-yl)—urea

e

Compound 135 1-(Z2-hydroxy-ethyl)-3-{3-phenyl-
pyride{2,3~blpyrazin-6é-vyl)-urea

HO\/\NJ\ IS L©

Compound 136 l-cyclobutyl-3-(3-phenyl-pyrido([2, 3-
Llpyrazin-6-yi)-—urea

pasaae

Compound 137 1l-allyl-3-[3-{4-nitro-phenyl)-
pyride[2,3-blpyrazin-7-yl]~thiourea
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15 Compound 142 1-(2,2-dimethyl-[1,3]dioxolan-4-
ylmethyl)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea N /~ 10 \\ ~ O~I
NAH N H3C CH3 103 Compound 143,
1,3-Bis-(3-phenyl-pyrido[2,3-b]pyrazin- 6-yl)-ureaN /1o 1~N\ "/\N ~N H

H N N Compound 144 N-(3-p nyhpyrldo[ 3-b]pyrazin-6-yl)- 5
acetamidin 'NH N H3 onip

1-ethyl-3-[3-(2-methoxy-pyridin-3Z-yl)- ;
N CCH3 H3CHH N N ~N 10 Compound 146
1-(4-hydroxy-butyl)-3-(3-phenyl- pyrido[2,3-b]pyrazin- H yI) urea
HO--'~-INXN NhN H H Compound 147 1-(3- hydroxy &opyl) 3-(3-phenyl-

pyrido[2 6-yl)-u 01N HO~~,N H_ > Compound
14815 yﬁggsﬁé?(slm& At yietaytear Bro 1 - TG
propoxy)-phenyl]-pyridafZ, 3] pyrazire lEyiFarea 0A1¥.1 HaGrNAN N
0O---"020 Compound 149 1-ethyl-3- [3 (4- dr@xy phenyl)-

o~ JL
H,C
H
OJ\NH

CH

3

Compound 139 [3~(4-hydroxy-phenyl)-pyridoiZ, 3~
blpyrazin-6-yll-carbamic acid-allyl-
ester

i HN\
CH

Compound 140 (3-phenyl-pyrideiZ,3-blpyrazin-6-yl)-

carbamic acld-ethyl-ester

A

Compound 141 l-ethyl-3- {(d-phenyl-piperazin-~l-yl)-
pyrldoEZ,3—b}pyra21n—6—yl}—urea

R

N° N NN

H K/Nf:'
Compound 142 1-(2,2-dimethyl-{1,3]dicxolian-4~

yimethyl) -3~ (3-phenyl-pyrido(2, 3~
blpvrazin-6-vyil)-—urea
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pyrido[2, 3-b]pyrazin-6-yl]-thiourea 104 N H3C N'k N N\l \/ OH
Compound 150 1-ethyl-3-(3-p-tolylamino-pyrido[2,3- b] pyrazilin'-6-yl)
-urea J~ N- CH3 H3C HH'N N H 5 Gpinpound 151
1-ethyl-3-[3-(3-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6- yI] urea NNN (N
N OH, H3CH.COmpound 162.3-(65(3elly MBI} Y1903 oy s
b]pyrggﬁgS “yl[-benzoic ‘acid \ N O[(alj—ﬁ[O H3C % iO Comgorun%l

153 1-[3-(3,4-dimethoky-pheayiF-$Srido[2,3- b] pyrazm -6-yl]-3-ethyl-urea N
H3C"H1 HNN\ O, CH3 /O com oun 5

1-[3-(4-amino-3-methoxy-phe en D1
pyrido[2,3-b]pyrazin- -elhyl Nreq}'%ﬁﬁ\ CH3 HEC NN(\O /
NH2 Compound 155 (3-ethyl -ureido)-pyrido[2,3-b]-
pyrazin-3-yl]-benzamid N H3CHAH N I\ O NH, 20 Compound

156 T8«(3-chldra-44hydroRy-Bkmethoxyyrido [2, 3-b]lpyrazin-6-yl) -
phenyl)-pyrido[2,3-b]pyrazin:G:y:3:

o
H,C” N7 N N]\O
H

Compound 145 l-ethyl-3-{3-(2-methoxry-pyridin-3-yi}-

pyrido[2,3-blpyrazin-6~yl]-thiourea

fn@

Compound 146 1-{4-hydroxy-butyl}-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl)~urea

0y f\r )\©

Compound 147 1-(3~-hydroxy-prepyl)-3-(3-phenyl-
pyride[2,3-bipyrazin-6- yl —urea

SR Y W

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

S N\
“ ey

Compound 149 l-ethyl-3-[3-{4-hydroxy-phenyl)-
pyrido{2,3-blpyrazin-6-yl]-thiourea
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ethyl-urea 105 IO N If ' CH3 H3CNAN NN O OH ClI Compound 157
1-ethyl-3-(3-m-tolylamino-pyrido-[2,3- b]pyrazin-6-yl)-urea lo' \ NI
H3CANAN I N N\ CH3 5 Compound,1p8 1-ethyl-3-[3-(4-met
hoxy-phenylamino) - pyrido[2,3-b]pyrazin-6-yl]-urea CH3Q NI\O HS C

NANNNZHHNNHCompoquf?Q\
3-(4-chloro-phenylamino)-pyrido-{2,3: b
H,CN' N N NIN 10 H H H E8mpburid 180

1-ethyl-3-(3-o-tolylamino-pyrido[2,3- b] pyrazin- -ylPtirea TO0N/N NN\

15 [o 3Byt Sy e M N1 FSERR NK NG on oA 62

i-ethyl-3-[3-(4-ethyl -pheMyiamirid)- 6ylﬁ’dd[2}3rl§’f]%yrrazm 6-yl-urea 1 NJ,\

CHH3CNNNNN N CH
o] = =

Compound 151 l~ethyl-3-[3- (3-hydroxy~phenyl) -
pyrido{2,3-blpyrazin-6-yll-urea

Sasaavs

Compound 152 3-[{6-(3-ethyl~ureido)-pyridol2, 3-

6-yl]-3-ethyl-urea Ol N CI

blpyrazin-3-yl]-benzoic acid

Sesaaca

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

i ﬁN\
)I\N " N/j\@OhCH
H
?
CH

Compound 154 1-[3-(4-amino-3-methoxy-phenyl) -
pyrido {2, 3-blpyrazin-6~yll~-3-ethyl-urea

A

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

pyrazin-3-yi]-benzamid

O \N\ Q
U
N° N N NH
H

Compound 156 1-[3-(3-chloro-4~hydroxy->-methoxy—
phenyl) -pyrido{2,3~blpyrazin-6-ylj-3-
ethyl-urea
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H H H 20 Compound 163 1-ethyl-3- [ 3- (3-methoxy-4-methyl-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- urea 106 | N CH3 H3CnH H N
NIHH O CH3 Compound 164 1-eth\d-3-[3-(4-hydroxy-phenylamino)
pyrido[2,3-b]pyrazin-6-yl]-urea N OH HSCNAN N N~j N 5 Compound
1651-ethyl-3-[3-(5-methyl-pyriding2-y|>

amino)-pyllrido[2,3-b]pyrazin-6:y J,]Lur I\{Ai\l N NIN N
Compound 1661-ethyl-3- [§ %1 methwl Iﬁ pyra
ylamino)-Ipyrido[2,31-b]pyrazin-6-yl]-urea N b] % JQHN-CH3 HZCHNN
N N N 10 Compound 167 1-ethyl-3-[3-(4-fluoro-phenyl amino) -

pyridete:3-hinyrazin- @yﬁttr{;@ 8 Ni - RI3CH N Hh NN - Compoung.-
168 1-(4-hydroxy- but%g %3 %4 hydroxy 3 15
methoxy-phenyl)-pyri féy pyrazmyé yII urea O CH3 IlII"\N

HO~~HJIHNN OH Compound 169 p -mono-{4-[6-(3-ethyl-
ureido)-pyrido-[2,3-b]pyra1;irp»3&yﬂ- llester OI'N
¥ H H b 3

Compound 158 l-ethyl-3-[3-(4-methoxy-phenylamino) -
pyridol2,3-blpyrazin-6-yl]-urea

CH
[e] = &\ O
JLmlp( NJ\N

H H

Compound 152 1-[3-{4-chlorc-phenylamino}-pyrido-[2, 3-
blpyrazin-6-yl]-3-ethyl-urea

0 T N\ Cl
I Pe!

N N N N

H H

Compound 160 1-ethyl-3-(3-o-tolylamine-pyrido{2,3-bl-

pyrazin-6-yl)-urea
N

JLN N NJ\NJi;j

H L

Compound 161 l-ethyl-3-{3- (pyridin-3-ylamino)-pyrido-
[2,3~blpyrazin-6-yll-urea

. O O
’U\N N/ N/ N 2 N
H H

Compound 162 1-ethyl-3-[3-{4-ethyl-phenylamino)-
pyride[2,3-blpyrazin-6-yl]l-urea

jig/g:j[ij\ﬂ)::j/\CH

Compound 163 l-ethyl-3-[3-(3-methoxy-4-methyl-
phenylamino) -pyrido[2,3-blpyrazin-6-yl]-

urea
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H3CI Hx N N N:'\' O, CH3 ?0OH O O H Compound 170
1-[3-(2-chloro-4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
107 ONCI H,CHN KN N N H OH fompound
1711-[3-(4-chloro-2-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethylureas C SBMMH NNNCIS
Compound 172 1-[3-(3,5-dimeth¥d-1H- .me
pyrido[2,31-b]pyrazin-6-y EE‘%-eﬁwylmrea H3 H3C"H ELNNN O Yc H 3C
H Compound 173 1-ethyl-3-[3-(1-methyl-1H-pyrazol-4-yl)-
pyridef:3-bipyrazin-6-ylrirea-0- 3 N4HBGINMN NolNeh@ Gt no ) -

Compound 174 1-[3-(5- -thigphen-2-yl)-pyrido[ “u
b]pyrazin-6-yl]-3-eth %%%QJ %%C%il%é%%%{gégrﬁﬁp%undrf% Sodium

2-chloro-4-[6-(3-ethyl-ureido)- l&pmib@@iﬂ@&yl]-6-methoxy-
phenolate N /A /~ O, H3GNNNN N |
H H H

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

O Ly
mU“MkN NN NN
HoH H

Compound 166 l-ethyl-3~[3-(l-methyl-1H-pyrazol-3-
ylamino}-pyrido[2,3-blpyrazin-6-yli-urea

L OO o
N~CH
.
HEC/\EI/U\H N/ N/ ﬁ N 3

Compound 167 1-ethyl-3-[3~(4~fluoro-phenylamino)-
pyride[2,3-blpyrazin-6-yl]l-urea

rgc’"‘N’ﬂ‘N N7 NN
HoH H

Compound 168 1-(4-hydroxy~butyl)-3-[3-{4-hydroxy-3~
methoxy=-phenyl)-pyridol2,3-blpyrazin-6~

yll—urea
HO\/\/\NJLN N/ NJ\@O
H H
OH
Compound 169 Phosphioric acid-mono-{4-[6-(3-ethyl-

ureide) -pyrido-[2,3~b]lpyrazin-3-yl]l-2-
methoxy-phenyljlester

o.
HSC’A‘N’H‘N N N;l“T:::I: cH,
H H
Qon
o oH

Compound 170 1~{3-{2-chloro~-4-hydroxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3~ethyl-urea



H H O Na* Cl Compound 1761-[3-(4-hydroxy-3-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-(4- 20 morpholin-4-yi-butyl)-urea f* oo N\ CH3
Nx HNNO OH 108 Compound 177t[3-(3-chi
oro-4-methoxy-phenylamino) pyrido[2,3-b]pyrrazin-6-yl]-3-ethyl-urea 1\
NTh'o, CHHCnHHN N N CI 3 3H wynd 478 1-ethyl-3-[3-(naphtha
len-2-ylamino) - 5 pyrido[2,3-bjpysazin:6-Al]-ted O N H3C NxN N
NAWOO H Compound 1 1- e{hyﬁ-S -(quing -Xlamino)
pyrido[2,3-b]pyrazin-6-yl]-urea JI N H3CnH H N N f2H\\ 10 Compound
180 4. {3(3 rgimethoy ey aming) PYIdpRR 3l pheny

pyrazin- gyl] 3-ethyl-urea O'CH3 n A N1 H3 Ny EI>-| 23
Compound 181 1- ethwéfﬁ?ﬁ%aﬁ.rpé%?ﬁ.ﬁaﬁé yl] e @thyl urea

pyrido[2,3-b]pyrazin-6-yl]-urea 11 N1 NE3CS-BEN N H /N JI,
Compound 182 1-ethyl-3-[3g3(33;isﬁaﬂ1r§ y-phen mino)-
cl

5 Compound 172 1-[{3-{(3, 5~dimethyl~1H-pyrazol-4-yl)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

T=Z. %

Compound 173 1-ethyl-3~[3-(l-methyl-1H-pyrazol-4-yli}-
pyridol2,3-blpyrazin~-6-yl]-urea

Saacay

10
Compound 174 1~[3~{5~cyano-thiophen-2-yl)-pyridoiZ, 3~
b]pyrazinw6—y1]—3—ethyl—urea
Compound 175 Sodium Z-chloro~4~[6~{(3-ethyl-ureido) -
15 pyridol2,3-blpyrazin-3-yl]-6-methoxy-
phenolate
s} \N\.
)-L l/ e O
NT TNT N CH
H
o
cl
Compound 176 1-[3~ (4~hydroxy~3-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3-{4-
20 morpholin-4-yl-butyl)-urea

(SIS JfI H@
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20

pyrido[2,3-b]pyrazin-6-yl]-urea I' N CH, H3CNAN X N N1N \ OACH3 20
Compound 183 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea, go-toluenesulfonate 109 N O I1\\//
O~ HBCNNNNI\CH3 HHOH H3Ci\0 ii OH 0 Compound 184

13 é%&ﬁé%ﬂqoyi'ﬁi*ﬁz“ laminQ): MEQBLZ@'%@EX@%%] Gyll-3-ethylursa

N H,CH ompoun 3,5-dichloro-4-hydroxy-
phenylamino)-pyrido[2 3By gzn?—BWlP@@tﬁyPu@aYél o ‘?@)WlHéJ@f%?
N N N H CI 10 Compound 18615[3- hlor g,qoxy phenyl)-
pyrido[2,3-b]pyrazin-6- yI] 39Ihyil\u a iL N Cl OH ClI

Compound 187 1-[3-(3,4- dcme%ouy phenylamnlno)

rido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
by CémpoJQ¥ 178 1yéthyly3 [3={naphthalen-2-ylamino) -

pyridei2,3-blpyrazin-6~yl]-urea

Compound 179 l-ethyl-3-[3-{guinclin-~3-ylamino) -
pyrido{Z,3-blpyrazin-o-yl]~urea

oePes
JJ\N N ONT NS
H H

Compound 180 1-[3-(3,5~-dimethoxy-phenylamino) -
pyridol2,3-klpvyrazin-6-yl]~-3-ethyl-urea

o s
O \N\
X
N "N N° N CQ
H H CH

Compound 181 L-ethyl=-3-[3-(pyrazin-2-ylamino)-
pyridel2, 3-blpyrazin-6-yl]l-urea

O \N\ /N
IPPOUS
N N N N N

H H

Compound 182 l-ethyl-3-[3-(3-isopropoxy-phenylamino) -
pvridol2,3-blpyrazin-6-yl]-urea

N
0 S CH
S oL Qg
NN ONT TN 07 CH,
H M

Compound 183 1l-ethyl-3-[3~-(4{-hydroxy-3-methoxy-
phenyl) —pyridol{2, 3-blpyrazin-6&-yl]-urea
p—toluenesulfcnate
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15

30NOCH HC-NIk NNNN-INOHHH 15 CH3 Compound 188
1-ethyl-3-[3-(3-hydroxy-4-methyl- phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-
urea N CH3 H,CN'NN NIN OH H H{H 410 Compound
1893-[6-(3-ethyl-ureido)-pyrido[2,3-b] pyrazin-3-ylaminol-5-trifluoromethyl-
benzoic acid O OH \WN/Hr N N mpound 190

1- ethyl -3-[3-(6- metho% 3- Iamlno)/p rido[2,3- tgpyrazm -6-yl]-urea
IIN_"\N~1 0, CH3+43C 1 cH,

1- [3 (3,5-dimethyl- phenylamlno) - pyrido[2,3-b] <6:Vl]-3-ethyl-urea
CH3 N~ H3CHNAHNNN HA:CH3. 10 Compound 192
1-[3-(4-cyano-phenylamino)-pyrido-[ |pyrazin-6-yl]-3-ethyl-urea \ N N
H3CH1N (N NH Compound 193 1-e 3{4-hydroxy-3-methoxy 15
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea (Z)-Q)bt- -enedicarboxylic acid-salt

Compound 184 1-[3~{(2~chloro-pyridin-4-ylamino)-
pyrido(2,3-bipyrazin-6-yl]-3-ethyl-urea

Jreve!
;
JLN NT N N
H H

Compound 185 1-[3~(3,5-dichlorc-4-hydroxy-
phenylamino) -pyrido{2,3-blpyrazin-6-yli~-
3-ethyl-urea

Cl
o = N\ OH
DS
N N N N Cl
H H

Compound 186 1-[3-(3, 5~-dichloro-4-hydroxy-phenyl) -
pyride[2,3-bipyrazin-6~-yl]l-3-ethyl-urea

Compound 187 1-[3-(3, 4-dimethoxy-phenylaminoc} -
pyridol2,3-bipyrazin-6-yl]-3~ethyl~ures

SN CR:
A

N N N N Q

H H CH,

Compound 188 1l=ethyl-3-[3-{3-hydroxy-4-methyl-
phenylamino)-pyride(2,3-blpyrazin-6-yl]~

o \‘N\ CH
e
N N N N O
H [&]

urea



ONH3CHHNNCH3 OH O O HOOH Compound 194 1-ethyl-3- [3-
(4-hydroxy-3-methoxy- phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea 20
hydrochloride 111 N O )~ ~ ail~- 0~H3CHHNN CH3 /OH CISH
Compound 1951 ethyl -3-(3- phenyl pyri do[2 3- b]pyrazin-6-yl)-thiourea s

N H3C'NA N chlo yrldo fép azin-6-yl)-
3- cyc%?%xypurea 03CI\N\I rI@|J1—C§| rﬁﬁ/oén 58 %T
1eﬂw|3[3(4hymngwg@ﬁéﬂm&yylamlno1— -trifluoromethyl-
phenylamino)-pyridofzs3-bipyrazin-aiyl]- 10 urea OI\N n OH HCNA N
NINO H H H CH3 Compound 198 1-ethyl-3-[3+4-hydroxy-3,5-dimethyl-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea O N N OH CH3 15 Compound
1993-ethyl-l-phenethyl-I-(3- pherﬂl pyi [@ b zin-6-yl)-urea
H,C 7N N =
F
5 Compound 190 1-ethyl~3~[3-{6-methoxy-pyridin-3-
ylamino) pyrloo[Z 3- b]pyra21n b-yll-urea

H K

Compound 181 1-{3-{3, 5=dimethyl~phenylamino) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

CH3
Q = N\
B!
N N N N CH
H H

10
Compound 192 1-[3~ (4-cyano-phenylamino) -pyrido-[2, 3-
blpyrazin-6-yl]-3-ethyl-urea
N Z
o) S ==
peVes
1L,
H H
Compound 193 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
15 phenyl)—pyridoEZ 3-blpvyrazin-6-yl]-urea

~put-Z-enedicarboxylic acid-salt

/\Af\/l@

G

Compound 194 1-ethyl-3~[3-(4-hydroxy-3-methoxy-
phenyl)-pyrido[2,3-blpyrazin-o-yll~urea
20 hydrochloride



01\ N H3CHAN N Compound 200 1-allyl-3-{3-[4-(tetrahydro-pyran-2-
yloxy)-phenyl]-pyrido[2,3-b]pyrazin-6- 20 Y11-thiourea 112 S\ N
H2C~NININN HH O O Compount201 3-ethyl-1-[3-(4-methoxy-phenyl)
pyrido [2,3-b]pyrazin-6-yl]-1-pr_opyl-urea NH3C*NHINNNI\O CH3
CH3 5 Compound 202 3-et yI -(3- pyrido[2,3
b]pyrazin-6-yl)-1-(2-piperidirj}1- Mrea hydrochlorlde N OI\\
H3CHNNN N\ HCC N

203N-{4-[6-(3-"eethhJyl- lfreldof' pyrido[2,3-b]- 14

pyrazin-3-yl]-phenyl}-2-phenyl- acetarmd,e N Hac NIINNeNNO H
Compound 204 1-(4-hydroxy-butyl)-3-(3-phenyl-

pyrid oLngoBl?Xrazén & ygt%e? Igydrgchpgg% g}yp::!_'c% I[E, 3-

blpyrazin-6-yl)-thiocurea

e

Compound 196 1-{(3-chloro-pyrido[2,3-blpyrazin-6-yl)-

3-cyclohexyl-urea
N
R,
[::LNJLN Nid NJ\O
H H

Compound 197 1-ethyl-3-[3~(4-hydroxy-3-methoxy-
phenylamino) ~pyrido{2,3-blpyrazin-6-yll-

o N OH

X
NN 0
H CH,

Compound 198 l-ethyl-3-[3~(4-hydroxy-3,5-dimethyl-
phenyl}-pyride (2, 3-blpyrazin-6-yl]-urea

e

Compound 199 3-ethyl-l-phenethyl-1-(3~phenyl~

urea

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

Compound 200 1-allyl-3-{3-[4- (tetrahydro-pyran-2-
vlioxy)-phenyl]-pyridol2, 3-blpyrazin-6-
yll-thiourea



HHNNI~ H15cl/ Compound 205 Acetic
acid-4-[3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-ureido]-butyl ester 10 | \\ N,
H3COO,NAN" N"N I'\ 0113 Compaynd
2061-(4-amino-butyl)-3-(3-phenyl pyrido[2,3-b]pyrazin-6-yl)-urea N | (\~

O I H2NN1IN N N Compound 20y 1- xy-pent yl)-3-(3-phenyl- 5
pyrido[2,3-b]pyrazin-6-yij-ureq M- ) N | < Compound 208
3-[6-(3-ethyl-ureido)-pyrido[2,8-b]¥ pyrazin-3- = -benzamide J_

N H3C~ANN N I\ O H.CH3 10 Compound 209
1- eth%&%nmhozy&ﬁgeihm @Bemd%ﬁwiﬁgl}%?ﬂamswm 6-yl]-urea

N\ O,CH3 H3CHAN " N N. 3

1-ethyl-3-(3-p-tolyl-pyFi Pc’i%f;ém% p%/%g?zﬁ*ly 65 X uré_a_éfll\i FRCAHTRY N RS

CH3 Compound 211 1-ethyl -3- [3;—( tonI amino)-
pyrido[2,3-b]pyrazin-6-yl]- L,!{;ga\qq

5 Compound 202 3-ethyl-1-{3-phenyl-pyrideo{2, 3-
blpyrazin-6-yl)-1-(Z-piperidin-1l~yl-
ethyl)~urea hydrochloride

A,UCUU

Cempound 203 N-{4-[6-(3-ethyl-ureido)-pyridol2,3-bl-
10 pyrazin-3-yv1l]-phenvyl}-Z-phenvi-acetamide

O“\N\
k‘/h
H
N
H

Compound 204 1-(4-hydroxy-butyl)-3-{(3-phenyl-
pyrido[2,3-blpyrazin-6-yl) -urea

hydrochloride
N
0 ‘ ™~ =~
HO\/\/\ )J\ = =
N N N N
H H
H
15 CI/

Compound Z05 Acetic acid-4-[3-(3-phenyl-pyrideo {2, 3-
bipyrazin-6-vl)-ureidoj-butyl ester
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H3C HH N N N CH3 Compound 212 1-ethyl-3-[3-(2-p-tolyl-ethylamino)-
20 pyrido['2,3-b]pyrazin-6-yl]-urea JIN CH3 H3C HH(N N N1H\ 114
Compound 213 1-ethyl-3-[3-(4-methykhenzylamino)
pyrido[2,3-b]pyrazin-6-yl]-urea O N H3C’\le N N N)-N CH3 Compound

214 1-ethyl-3- -
amln%%&%lj% %I%;rrgfﬁl%ﬁﬁurea %:HS % IQJZIL\I—IHF
Compound 215 1-[3-E3/4-tfiA pﬁéﬁg/léﬁq -6-yl)-urea

pyrido[2,"113-b]pyrazin-6-yl]- 3 -ethyl-yrea \\I ~ CH3 HCNNNNN
CH3 HHH 10 Compoung16. 1-aethyl-3:43- yl-phenylamino)-

pyrido[2,3-b]pyrazin-6-yl-urea CH3I N~ '&Hﬁ N'DHINNH
Compound 217 1-(4-morpholin-4-yl-butyl)-3-(3-phenyl-

Rlyzﬁ([)%%é ta%]%gr:y n;ﬁd)({)?; BS%C%%Z np}%lg %%r](fd/o ci)u JF) % ide N

Olll H3CyN~~, NAN SNENS Ipyrazin-6- “urea

e Ay

Compound 208 3-[6-(3-ethyl=ureidec)-pyridolZ,3-bl-
pyrazin-3-yli-N-methyl-benzamide

Siiaavan

Compound 20¢ 1l-ethyl-3-[3-{Z2-methoxy-5-methyl-
phenyl)-pyrido[2, 3-blpyrazin-6~-yl]-urea

Sitaa-)

Compound 210 l-ethyl-~3-(3-p-tolyl-pyrido{2, 3-b}

pyrazin~6-yl)-urea

Compound 211 l-ethyl-3-[3-(methyl-p-tolyl~amino)-
pyridol{2,3-blpyrazin~o-yl]~urea

LA
CH,

Compound 212 l1-ethyl-3-[3-(2-p-tolyl-ethylamino)-
pyrido{2,3-klpyrazin-6-yl]-urea

o PN CH
D OWR

N N N N

H &
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O H H Compound 219 1-[3-(3-amino-4-methyl-phenyl) 20
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea O | N H3C~HN AH N N NH2 / CH3
115 Compound 220 1-[3-(3-acetyl-24flupro-phenyl)
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea p N F O H3C*N N N N CH3

Compound 2 hyl- 4-methoxy-3- .
Q@Tﬁyn %%2 SFé]g/yrga%gﬁ- ﬁne[rga i @QE}%’H bep I:-LlalflmNnRI)\ O
CH3 Compound 2223117[131(@%& oxy-pyRdiREEH: p@rlﬁé[}zﬁlrea
b]pyrazin-6-y1]-3-ethyl-urea O N H L<N¥.O"CH3 10 Compound 223
1-ethyl-3-[3-(2-fluoro-4- metbyl phe ﬁ; -b]pyrazin-6-yl]-urea N
F H3CNAN N N CH3 Cdfiipotind®24' 1-Bthyi-3-]3-(B-fluoro-4-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea O \ N- HCNAN'" F 3 O 15 CH3

Comé)ound 225 1- eth¥l -3-[3-(2- fluoro 3 methoxy
ompound 214 1-ethyl-3-[3~(3~-fludro-4-methyl-phenyl-

amlno)mpyrldo[Z,3~b]pyra21n—6—yl}—urea
N CH
}LN NZ ;J\N F
H H

Compound 215 1-{3-(3,4-dimethyl-phenylamino;} -
pyride{2,3~blpyrazin-6-yl]-3-ethyl-urea

o \N\ CH
200
N N N N CH
H H

Compound 216 1l-ethyl-3-[3-(4-isopropyl-phenylamino)-
pyrideiZ, 3-blpyrazin-6~yll-urea

CH,
I A A
N™ 'N" N N
H H

Compound 217 1-{4-morpholin-4-yl-butyl)-3-(3-phenyl-
pyridol2,3-blpyrazin-6-yl)-urea

SUUN Fe sl

Compound 218 N-{4-[3-(3-phenyl-pyrido[Z, 3~blpyrazin-
6-yl)-ureido]-butyl}-acetamide

PN
H3CTN\/\/\N j\@
H
Q

Compound 219 1-[3-(3~amino-4-methyl-phenyl) -
pyridol2,3-blpyrazin-6-yl]l-3-ethyl-urea

e
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phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea O (N FH3C*N~N NN '\ O, CH,
Compound 226 1-ethyl-3-[3-(3,4,5-trimethoxy-phenyl)- 20
pyrido[2,3-b]pyrazin-6-yl]-urea 116 N\H NN N O, CH3 O iHC-0CH3 a
Compound 227 1-[3-(3,5-difluoro-2-methoxy-phenyl)-

W%OL% % gfgzgé'ﬁ ?hyy % E »yggé%&f& NQ, %%hgnyﬁw HNNF

5 Comp 1-et 4-trifluoromethyl-phen %
pyrido[2,3-b]pyrazin-B¥AflGtead RERIENDN KRR~ 7 E F Eonipoind re2

2291-ethyl-3-[3-(2,3,4-trimethoxy-ph MN.pyrido[2,3-b]pyrazin-6-yl]-urea
N1 O CH3 H3CN N N O%CHS }LO nd 230

I-[3-(3-chloro-4-methoxy- phenﬁ) pyrld“o[2N3 azin-6-yl]-3-ethyl-urea 0
NH3CNXNNNICI O CH3

Compound 221 l~ethyl-3-[3-(4-methoxy-3-methyl-
phenyl) -pyridei2, 3-blpyrazin-eé-yl]-urea

R ERacy

Compound 222 1-[3-(6~ethoxy-pyridin~3-yl)-pyridol2, 3-
blpyrazin-6- yl -3-ethyl-urea

Compound 223 l-ethyl-3-[3-{2-flucrc-4-methyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-urea

Compound 224 1-ethyl-3-[3~(3-flucro-4-methoxy-
phenyl)-pyridol2, 3-blpyrazin-6-yl]-urea

Ao

Compound 225 l-ethyl-3-{3-(2-flucro-3-methoxy-
phenyl) -pyrido(2, 3~b]lpyrazin-6-yl]-urea

Sasaava

Compound 226 1-ethyl-3-[3-(3,4,5-trimethoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-urea



Compound 231 1-ethyl-3- [3- (3-f luoro-4-hydroxy 15
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea 10 N x F Fi30OHH N N/ OH
Compound 232 1-ethyl-3-[3-(6- fluorrﬁ)é/rldln -3-yl)-
pyrido[2,3-b]pyrazin-6-yl]-urea 1 NH3CHHNNIN 117 Compound 233
1-[3-(2,4-dimethyl-thiazol-5-yl)- poyrld 8:b]pyrazin-6-yl]-3-ethyl-urea O'll
N H3C Nx NN N: I S--CH / HaGQIN olnd 234

1-ethyl-3-[3-(2-methoxy-pfenyl)- § p))\hdcﬁz *@ rafifh 6-yl]-urea O\ N
O, CH3 H3C N1 N N N Compound 235

1-[3-(2-chloro-pyridin-4-yl)-pyrido[2,3- b]pyratz’% 6- 9/11 3-ethyl-urea N Ap
H3HH"r N "\ CI N 10 Compound 2361-[3-(5-acetyl-thiophen-2-yl)-
pyridof; 3l razin-6=yiE3-ethyl-tréd 10N S-G-H3TH N N REN N CH,

Compound2371[3§§§bEEQih@pB?@§&ﬁkln 6-yl]-3-ethyl-urea
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl- urea I I N HaCQL—LJIN NNS-CI

/\JL W F

E

Compound 228 1-ethyl-3-[3-(4-trifluoromethyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-urea

Compound 229 1l-ethyl-3-[3-(2,3,4-trimethoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-urea

Riata e

Compound 230 1-[3-{3-chlcro-4-methoxy-phenyl) -
pyride[2,3-blpyrazin-6-yll-3-ethyl-urea

Niaaavy

Compound 231 l-ethyl-~3-[3-(3-flucro-4-hydroxy-
phenyl) -pyrido[2, 3-blpyrazin-6-yl]-urea

e,

Compound 232 1-ethyl-3-{3~(6-fluoro-pyridin-3-yl)~-
pyrido[2,3-blpyrazin-t-yl]~urea

Sasaact
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15 Compound 238 1-ethyl-3-[3-(3-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea Ipl'l \N N H3CNAHkKN \ O, CH, H
Compound 239 1-[3-(3-bromo-5- met@ y-phenyl) 20
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea p I N H,C H~-HNNI\O, CH3 Br

SIS A A Ao oy RSy A R p et w5 -

1-ethyl-3-[3-(4-methylt3 ﬁﬁm&@mﬁémyﬁphényra}nm‘b?-yl urea
pyrido[2,11"3-b]pyrlazin-6-yl]- urea, N 3\WIF FIBCHHNNHFFF
Compound 2421-[3-(3-cyano-4- rr}gth |- p ea largino)-
pyrido[2,3-b]pyrLazin-6-yl]etiyI-Ufea* \ N CHi3 »~#3C H N N N -IN 10 N
Compound 243 1-ethyl-3-[3-(4-phenoxy-phemylathino) -
pyrido[2,3-b]pylrazin-6-yl]-urea X N1 o | H3C H H N N Na Compound 244
1-[3{achivro<B-methy=phiénylaminio)-162 —-methoxy-phenyl) -

pyrido[2,3-b]pyrazin-6;yl}-3sethyl-gresy b M £3 H3GHE INNE A CH3
Compound 245 |-[3-(2-chloro-4-methyl- pher&ylamm&)

A}LJ\A/ENl@

Compound 235 1-[3-{2-chloro-pyridin-4-yl)-pyridol[Z, 3-
blpyrazin-6-yl]-3-ethyl-urea

Saaaacy

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-thicophen-2-yl}~
pyridol?,3-kblpyrazin-6-yl]-3-~ethyl-urea

e

Compound 238 l-ethyl-3-[3-(3-methoxy-phenyl} -
pyride[2,3-bipyrazin-é-yll-urea

Siasacn

Compound 239 1-[3-({3-bromo-5-methoxy-phenyl) -
pyridol[2,3-blpyrazin—-6-ylj-3-ethyl-urea

II LQO,



10

15

20

pyrido[2, 3-b]pyrazin-6-yl]-3-ethyl-urea 'O'll \ N/~I~ CH3 H,c'N N I N N" IN
H H H Cl 20 Compound 2461-ethyl-3-[3-(3-trifluoroomethyl-

phenylamino)-pyrido[2,3-b]pyrazin- 6 )ir]ﬁ urea\ N H3C-NAN (NNINF H
HHFF 119 Compound 247 1-[3-(2-chloro-4- trifluoromethoxy

phenylamino)-pyrido[2,3- b]p razin-6-yl]- 3- e yI ea F.O\ I\_I/ OuF k1 X\
| F FSERPHN NN €1 %%ﬁﬁ Thinifo)
1-[3-(4-chloro-2-methoxy-5imethyl= blpyrazm 6~yl]-3-ethyl-urea

phenylamino)-pyrido[2,3- b]pyrazCi)n -6-y]- 3-ethyl-ureg,CH3 N_CI H3CN

NNNNHHHO H3C, Com/Qode 49 eﬁyl >

-3-[3-(4-methylsulfanyl-phaRyN 18{pylidof2, Ab]pyraZin-6-yl)-urea oI N

H3C NN N NN I\s CH3 Compound 250 3-[6-(3-ethyl-ureido)-pyrido[2,3-
Compound 241 l-ethyl-3-[3-(4-methyl-3~

trifluorcomethyl-phenylamino) -

pyride[2,3-bipyrazin-6-yl]-urea

N¥seSeu

Compound 242 1-[3-{3=cyano-4-methyl-phenylamino} -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

N¥rely

Compound 243 1-ethyl-3-[3-(4-phenoxy-phenylamino) -
pyridol[2,3-blpyrazin-6-yl]-urea

yeewene

Compound 244 1-[3-{(4-chloro-3-methyl-phenylamino)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

(o] '\.N\ Cl
O
N N N N CH
H H

Compound 245 1-[{3-{(2-chloro~4=-methyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl]l-3-ethyl-urea

N¥reNeg

Compound 246 l-ethyl-3-[3-(3-trifluorcomethyl-
phenylamino)-pyridol2, 3-blpyrazin-6-yl]-

i ﬁNi
)L N N/ N/ N F
H H £F

uread
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b]pyrazin-3-yl]-benzenesulfonamide NO O u H,CH~H N N \I \ SONH2
15 Compound 251N-{4-[3-(3-phenyl-pyrido[2,3-b]pyrazin-
6-yl)-ureido]-butyl}-methanesulfonamigdg O NH H3C 8 N~, J~NNNN
HH O Compound 252 1-[3-(benzoll,3]dioxol-5- yIamlno) pyr|d0[2

3-b]pyrazin-6- ”33’"&2 I(:ugxl g.%eez\éxl 9 ~~J\I2§1 C\)Irgmgghlgyy

CompOLﬁqd thyl-urel pyrldo

b]pyrazin-3-ylamino]- BBﬁMé%@?éUR}Nﬂdﬂ |oH ARy RN oY L] -
Compound 254 2-chlore=446-(3+ethy-ureido)-
pyrido[2,3-b]pyrazin-3-ylamino]-benzgic ,acid 0 \N@/ QH ~\N~N I'N N N\
ICI5HHH Compound 255 14 th -3]3 %(L xy
trifluoromethyl- phenylanmfo’j\gynq pyfazin-6- ‘yl-urea F

Compound 248 1-[3-{(4-chloro-2-methoxy-5-methyl-
phenylamino}-pyridol2,3-blpyrazin-o-yl]-
3-ethyl-urea

Compound 249 1-ethyl-3-[{3-(4-methylsulfanyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-urea

Sieaavy

Compound 250 3-[6-{3~ethyl-ureido)-pyridol[2, 3-

blpyrazin-3-yl]-benzenesulfonamide

II 2
§N%

Compound 251 N-{4-[3-(3-phenyl-pyrido[2Z, 3-blpyrazin-

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

ot

H,C.]

3

m:O

H

Compound 252 1-[3-(benzoll,3]dioxol-5-ylamino) -
pyrido[2,3-bipyrazin-6-yll-3-ethyl-urea

S0

Compound 253 3-[6-(3-ethyl-ureido)-pyridol2,3-

blpyrazin-3-ylaminol-benzoic acid
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15

FNO\/'--\N'/k NNNN\(0 HHH 10 Compound 256
1-ethyl-3-[3-(pyrimidin-2-ylamino)- pyrido[2,3-b]pyrazin-6-yl]-urea \N1N I
N NIN'NHHH Compound 257 6-[6-{3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-ylamino]-naphthalene- 15 carboxylic acid 0 | N OH ~~NxI"'N
N NINHHH Compound 258 1-ethyl- y\% droxy-chinolin-2-
ylamino)-pyrido[2,3-b]pyrazin-6-y|]- uréa

121 Compound 259 L-ethyk
pyrido[2,3-b]pyrazin-6-yl]tireaH}l a:: N\ i ~\
Compound 260 1-ethyl-3-[3-(3,4,5-trimethoxy-
pheayapine)pyrEio[2.3-hlpyrazin fwd} weaHhy\NNNMNIN-b(HHH

Compound 261 1- eth |-3-[ dol-6-ylaming)--1Q , _ . _ ,
pyrido[2,3- b]pyrazm- ] -ugréiarglg g ?jSamlno} benzolc

a01
0O
A
J\N N N N Cl
H H

Compound 255 l-ethyl-3-{3~{3-methoxy-5-
trifluoromethyl-phenylamino)-pyrido[2, 3-

NNNNd—IHHS

blpyrazin-6-yl]~urea

R

Compound 256 1-ethyl-3-[{3-(pyrimidin~-Z-ylamino) -
pyridol[2,3-blpyrazin-b-yll-urea

ﬁl)ﬁ

Compound 257 6-[6-(3-ethyl-ureido)-pyrido[Z, 3~
blpyrazin-3-ylamino] -naphthalene-

carpboxylic acid

O
0 \N‘\ OH
A A
N~ "N "N N
H H

Compound 258 l-ethyl-3-[3-({4-hydroxy-chinolin-2-
ylamino)-pyridol2,3-blpyrazin-6-yl]-urea

1?[1153
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HHNN"HH Compound 262 1-ethyl-3-[3-(3-0x0-3,4-dihydro-2H-
benzo[1,4]oxazin-7-ylamino)-pyrido[2,3- b]pyrazin-6-yl]-urea }l I~ H '----N"
NN NINVOTO 15HH H Compound 4
2631-ethyl-3-[3-(quinoxalin-6-ylamino) - pyridoll[2,3-b]pyrazin-6-yl]-urea
~~N"N I N N N) HH H Compound 264 1-ethyl-3-[3-(3-trifluoromethoxy 20
phenylamino)-pyrido[2,3-b]pyrazin-6-y1]- urea 122 N~ F AH 'k H N NCH
OF (?@[W %Q@léte@yh%ia £4-}®p(ngx§ogh@nﬁa@a&%ah ng

pyrido pyrazin uur ~0 ----

Compound 2661-[3- (}a%genczyoﬁ?rég 2- |rﬁao o N6 Thees

pyrido[2,3-b]pyrazin-6-yl]-3- thyI- "- \(HHH
Compound 267 1-(6-dimeth Iam| o -heixyl)-3-
hydroxy-3-methoxy-pHen az 6-ytrea/\O HHN
N OH Compound 268 1-(4- dlMéthylamlno but ) -3- [3 (4-
gy, S methoryspheny):pyridol?. 3 plpy razinerylirea N

phenylamino} ~pyrido[2,3-blpyrazin-6-yl]-

urea

O/
L O ﬁo\
s e
/U\N N~ NN o~
H h

Compound 261 1l-ethyl-3-[3-{1H-indcl-6-ylamino) -
pyrido{2,3-blpyrazin-6-yll-urea

S0

Compound 262 l-ethyl-3-[3-(3-0x0-3,4-dihydro-2H-
benzo[l,4]oxazin-7-ylamino)~-pyrido[2, 3-
blpyrazin-6~yl]-urea

R o
/”\N N N N o)
H H

Compound 263 l-ethyl-3-{3-{gquinoxalin-6-ylamino)-
pyridol2,3-blpyrazin-6-yl]-urea

LI )

Compound 264 1-ethyl-3-{3-{(3-trifluoromethoxy-
phenylamino)-pyridei(2, 3-blipyrazin-6-yli-

urea
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HAN(NiiO\ NOH 15 Compound
2691-[3-(4-hydroxy-3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-3-(5-
morpholin-4-yl-phntyl)-urea ~I I\N\ H-=N N N Ili\ O\ 0J OH 20 Oral
administration can take place, for example, in solid form as tablet,

capsule, gel capsule, dragee, 123 _¢ Nﬁﬁ:r powder bu} also in the form
of a potable solution. For ofal ag stratipn, t Hw ct?‘gl)ounds
according to the invention, ] ¢d hgreink 8 combined
with known physiologicall}f cofipatible 5 adju¥ants and efcipients usually
used, such as rabic, talc, starch, sugar such as, for example, .
e SBuloce: itloos, paiakher SorRCy, Masabgne) -
stearate, cyclodextrin? ggieeus. of TohradiRbLR excipints Ldituents,

dispersants, 10 emulsifiers, lubricants, preservatives apd flavourings (e.g.
ether oils). The compounds®cco !diﬁg fo the in @- cdn also be
dispersed in a micropjarrsigl ) . tele-cagyposition. 15 Non-oral

administration can be effettedtifor example, #y intravenous,
subcutaneous or intramuscular injection of sterile aqueous or oily
solufiGig; JuBPer<sibns or 3 enfiidions by rheans ok iptants/or by
ointments, creams opsuppositdries-HQptonally nadministration:¢aribe 26a
effected as a retard form. Implants can gontain inert materials, e.g.

biologically degradable polﬁTer !or nTic 3 edsuch as, for
example, silicone NSNS SN
H H H

Compound 267 1-(é6-dimethylamino-hexyl) -3~ [3~ (4=~
hydroxy-3-methoxy-phenyl) -pyrido{Z, 3~
blpyrazin-6-yl]-urea

N
e \/”\/A\//\NJ\N N O
H H
OH
Compound 268 1= (4d~dimethylamino-butyl)-3-[3-{4-

hydroxy-3-~methoxy-phenyl) -pyrido{2, 3-
blpyrazin-6-yl]-urea

N
1 0 1 % ==
H H
QH

Compound 269 1-[3-(4~-hydroxy-3-methoxy-phenyl) -
pyridoi2,3-blpyrazin-6-yl]-3-(5-
morpholin-4-yl-pentyl)-urea

0 = N\.

|
(\N/\/\/\N/U\N N/ N/ O\
0 H H

OH

Oral administration can take place, £for example, in

solid form as tablet, capsule, gel capsule, dragse,
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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 qrgher suitable intrauterine devices.
In addition, transdermal administration can be provided, in particular by

‘means of a formulation suitable for. this purpase and/or suitable means
s%ﬁ%%gﬁas?é:rs,pgﬁ %rrextg%l%ﬂe%\%%as}“ %Irg%ffl been Igxpcfe?arti)nead, %cgcable

neW-6rmpounds cdccoreing te e Invehtier tan alsd bBé cofBinsPRrRuRAS
furtherpharmaceautically activessubstarnces Withirthe3b framewerkafere,
combination_therapy, the indjvidyal activ it e :

R O e S S e
PREWA (€. 122 0rafy6riy S8parate pathivays (856 ral aHeas 25 our
imjeetian) . Theylcan be prasent or adoHmistesed in thes samicar differentle,

qyanHtes.in a unitdgse, A cetain, desage regime.canue appliegdnsafar,.,
as this seems 5 appropriate. In this way, a plurality of the new,

OGS HeRordFRHBHhS Wive Ao £ Be coRBIEIE ith de 23u=01s
anothemJheszdpsage Tan eayiaccerding to thid typendfs 10 indicaien sthet s,
seyerity of the diseasg, the typesof administrationsthe ageasex; Rodurings
Wielght and ggnsmvi(t)y gf t)he sn.;ﬂect to be treaég% over %gvige ranggblt isChe
withirfthe (%eapaeb‘ﬁitieslo e ﬁersoneskiﬁ:eoﬁ fh thedrt to detérminea
"Bhiaiergchicyicaiy 1 5effectivecquarititycstihe cormbirfed PharRaceitical-©
cemposiions phe administiatipd san -benmade in a single dose or a

plurality of separate doses. A suitable unit dose is 0.001 mg to 100 mg of
the 20 active substance, i.e. at least one compound according to the

ryention apd optianaly.2 furher phamageuicall acive supstange get

by intravenous, subcutaneous or intramuscular injection
of sterile aqueous or oily solutions, suspensions or
emulsions, by means of implants or by ointments, creams
or suppositories. Optionally, administration can be
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
administration can take place, for example, by means of
diaphragms or other suiltable intrauterine devices. In
addition, transdermal administration can be provided,
in particular by means of a formulation suitable for
this purpose and/or suitakble means such as plasters,

for example.

As has already been explained, the new compounds
according to the invention can alsc be combined with
further pharmaceutically active substances. Within the
framework of a combination therapy, the individual
active constituents cam be administered simultaneously

or separately and either by the same pathway (e.qg.



15

20

25

30

35

25 In a further aspect of the present invention, accordingly
pharmaceutical compositions comprising a pharmacologically active
quantity of at least one compound selected from the group consisting of:
"compound 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 30 49, 50, 51, 52,
45556 7,58, 59, 60,61, 62 36465666768697071
ﬁ ) 74075, ;ey 777980, B ftg‘i’aééé 84, 85 g6, 87 88, 86,90,
o1, D2 98004 -957196y 972098, 109, ROGSEDL: 102, m@el@e@,tms?qoam(ﬁ}e
108:4 08110, AAdr 442, Bidirldd: 86<115n 136,471 118,5k19, A2@.ekH]z in
122,123,124,125, 126,127, 1 30, , 3
58 55 136, 190, 141" 145 143 100145, 146, 147, 4o, 196 149"
B UBAT 1652153 A54, 1555 1582157, P58, 1597 166, 1610162 ’%3 new
164650366, 1670168, 1169+ b70r A€, A7Rel7304 74; 475,476 <O ined
178,179,,180Q,.18%, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191,
192,193, 194, 195, 196, 5 197, 198, 199, 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, 227, 228, 229, 230, 231, 232, 233,
JHae 235 . F367 237, 288, 2351240, AL PUP1 043, Jua, 285246t PR?, ©f
2483 2491 250,,251 12525 2931254, 265, 256 121254258, 259,260y261, of

2%&&9%5%%1[%6% 266, 264, 268 and/orscgwpou%%? apd op H@naﬂxénd
a S

armaceutically cdmpatible eXC|p|ents and/or adjuvants are covere by
tﬁ@%%ésfeh‘fwén% 5Pretefeddnd partibflaty pretéfed ver @ wide
pharmaceutical compesitibris are:thmseagimiely comiprise atddastaonersfrson

t@%?ﬁ%@ﬁa'q Href@l’ir@ed £ompounds aceording.to éhe“mﬁpﬁh%@}ol ogically
Pharmaceutical co%)osmons ac%ordlng to the W}%rese tlnv%ntlon can also
cOntdif, in Haldit@iTo at 20 least one comp il adtording 16 i ectian:

imvantion; s cdefinBdpredvislysatlebstonefitthes phizdmassuticalyngle
aglive substangeas:has been desaiibeddn detailhereinbefore.

A suitable unit dose is 0.001 mg to 100 mg of the
active substance, 1l.e. at least one compound according
to the invention and optionally a further
pharmaceutically active substance, per kg body weight
of a patient.

in a further aspect of the present invention,
accordingly  pharmaceutical compositions comprising a
pharmacologically active quantity of at least one
compound selected from the group consisting of:
“compound 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, €7, 68, 69, 70, 71, 72, 73, 74, 15, 76,
77, 78, 7%, 80, 81, 82, 83, 84, 85, 86, 87, 88, 8BS, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103,
104, 105, 106, 107, lo8, 109, 110, 111, 112, 113, 114,
115, 1ié, 1ii7, 1is, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 13s,
138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148,
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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 pharmacologicall;i;élgtive guantity, preferably in a unit
dose, e.g. the aforesaid unit dose and preferably 30 in an administration
form which allows oral administration. With reﬁ%ard to pharmaceutical

&ﬁpo&iﬁ%ns Jc%Jmpr?sﬁﬁg &5’5‘1pohfﬁﬁis actordingo tha invémtion %1‘?1%'wiﬁ§o !
re§ard 16235 B usad ©f thd édmpdindsl&dcortffy to it inVéRtiodHs 172,
medi,ci&?ddo,rogugrt],s, mf@,refri@e is mage to7die sletements, made ings3, 1s4,
connection wi e o] new. co un 26 ording to

irf\%htiérg ﬁ‘len%%éweggvgith #Egdrd%gtr%égiﬁl ies a%(:?’%sggé‘g ’an}tti?g’ 196,
defitinidtPatiort 38 a RittherBhect 8 th@ Presetftdnvéftion, 4RE - 54 WVentRRS /
alject was ,sgmnis,ingtyzsolmd pyzmepa:ei:ng,a dscomprisingnd, 219, 220,
Phaynasploaiealy agiie dpaRi;ol ol At opsPrefded LAY 232,
according to the invention as presented above and a f&:armacologlcally

|

Rve FRitg P at I3t offurtnd 1RpRart4lologithtly 2ittive2?3, 244,
sedystareaes as ziefined4 Berainbefar 8o ThestiamidgRof thecorapdundss, 256,

?@rdiadgél%ﬂa%mv?ﬁw Bgyéngztg@;,g%ggl @é?,ulfx@% ;0%89[1 %]t:h{ 268
re erre_ exemplary em \Q Iments ana jn partucular compounas (0]

DRSS mEBE NG ARG 2000 - SBRASHEASIS TR DRA S5, o2 L1y
MDbikGeeral syathesisamethods fordhe invénthvantempotds @2EThe by

p{g(ée%g§ggh@rep§{;@gﬁr1\(§pyive substituted pyrido[2,3-b]pyrazines are
explained below. The inventive compounds are obtainable according to

the 25 following schemes (scheme 1-7) or corresponding processes

known to those skilled in the art. For the preparation of the inventive
Cgﬁﬁﬁﬁﬁﬁgdmﬁ@%ﬁceE@rtlcularly preferred pharmaceutical

compositions are those which comprise at least one of
the aforesaid preferred compounds according to the
invention. Pharmaceutical compositions according to the
present invention can also contain, in addition to at
least one compound according te the invention, as
defined previously, at least ona further
pharmaceutically active substance, as has been

described in detail hereinbefore.

The pharmaceutical compositions according to  the
invention contain at least one of the new compounds
according to the invention, as defined hereinbefore, in
a pharmacclogically active guantity, preferably in a
unit dese, e.g. the aforesaid unit dose and preferably
in an administration form which allcows oral

administration.

With regard to pharmaceutical compositicns comprising
compounds according to the invention and with regard to
the use of the compounds according te the invention as
medicinal products, reference is made to the statements

made in connection with the use of the new compounds
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also made to patents WO 2004/104002 and WO 2004/104003 and to
corresponding methods known from the literature. 30 The definition of the
Xl to X21 radicals shown in the following schemes corresponds to the
substituents defined above in connec#kgn with the general formula (1), for
example R radicals etc. The individual 35 assignment can

RO ih 3 shiie MAFFRF b) tne SEROMSTb T aFEGRH =0
basis gfdiis Db iHertaverade techhicat knowleddel 127 tSetieme 1 ' 1st

stage NH O o reduction | + X V2rjH2N NNH2N 1 12 3 2nd stage H2f'|
fiINyX2 NN X1 4001, 1ststage 0 ,Ny-0 NA4O reduction H2N N H2 +

XIPY NN'E‘%PH?\WO 26:3.2nd stage 2 X2 res X7, Rrecutsors fqr, o

selected examples of the inventive 5 pyrid o razmes in which’ the

SHbEROEA RS RN AT aéesto%%ﬁ&&@&mﬁp by aRFepacing a
obtainabte;ptatr example, lpymﬂnerraraoésgwsdhbyneazmae gquantity of

at least one preferred compound according to the

invention as presented above and a pharmacologically

active quantity of at least one further
pharmacologically active gubstance as defined
hereinbefore.

The naming of the compounds according to the invention
having the general formula (I) together with preferred
exemplary embodiments and in particular compounds 1 to
269 was made using AutoNom 2000 - Software (ISIS ™/
Draw 2.5; MDL).

General synthesis methods for the inventive compounds

The processes for preparing inventive substituted

pyrido[2,3~bipyrazines are explained below.

The inventive compounds are obtainable according to the
following schemes {scheme 1-7) or corresponding
processes 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.

The definition of the X1 to X21 radicals shown in the
following schemesg corresponds to the substituents
defined above in connection with the general
formula (I), for example R radicals etc. The individual
assignment can be accomplished in a simple manner by
the person skilled in the art on the basis of his or

her average technical knowledge.
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corresponding process known to those skilled in the art. 10 128 Scheme
2. ~N~ 1ststage | ~H2N N N 0 POCI3 H2N ~'N ~N CI 8 9 Precursors
for selected examples of the inventivci 9yrido[2,3-bpyrazines in which the
substituents R3 5 and/or R4 are to be %he OX3, SX4, NX5X6 radicals are

obtainggﬁemé jxample, by the process in scheme 3 or a corresponding

proce those skilled in the art. Scheme 3 [H2NHZ2] + Eto , 1st
stage H2N { hN Q oEt N8$ta984 0216 14 2nd POCI3 3id stage

~'.. N Cl Bgse~ “oNraguHi2N "XB N N£€I N1~ -N OIXp HSX4
11 HNX5X6 12 _H NCNXSZN"NSIX4 13 kFﬁ NNN 2"N>¢1 NA 1
14 129, For th€ prétiwsor 11 shownaliighie, the intétthefiate 9 O

1 2 3

2nd stage

I R ﬁmﬁ %
o o
Ho ™ T TN K,
4

Q. T, st stage o
. M. . .8 NH
o N | T Y0 reducion z | o 2 + %,
- - }{1
N7 TNH, N TNH, 0
5 6 3
2nd stage

HENR\(% N

Bet

NTTNTT K,
Fi

Precursocrs for selected examples of the inventive
pyridol[2,3-blpyrazines in which the substituents RZ and
R4 are to be substituted with hydrogen are obitainable,
for example, by the process In scheme 2 or a
corresponding process known tTo these skilled in the

art.
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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 gg inventive pyrido[2,3-b]pyrazines
are obtainable, for example, by the dess in scheme 4 or a

corre i 0 process known to those skilled in the art. Scheme 4 N~
$1 sgﬁﬂg@}l 2N X N'N"oHal HX N N"y - ~1~7 1s Xo OTos 16 15
The precursor 16 from scheme 4 can be converted to the inventive
substituted pyrido[2,3-R]pyrazines, le, by the pracesstin scheme
5 or a corresp@ndin gg SS knovﬁtogﬁié skilled irfithe 3t 2 0
Scheme 5 1st tagel IV Xg.x1; NZO XN X N1 XIO™

_ XXLH Q NIN;'7
K‘N 4 g n 1 T
16 17 Phpsgeneior 01~ carionyldiimidadple x" H K N NH XI2 XT0
N N x7 or X,2 18 OSR 9

Precursors for selected examples of the inventive
pyridoi2,3-blipyrazines in which the substituents R3
and/or R4 are to be the 00X, 8¥,;, NXsXs; radicals are
cbtainable, for example, by the process in scheme 3 or
a corresponding process known to those skilled in the

art.

Scheme 3
MH . N
Sl 1st stage SR gt
I R
e EtO 2 I
o I\ =
N TNH, O NT N
] 10
2nd stage
PQCL,
3rd stage
N _Cl N. O
e = Base = wx X,
w1 T -l U
i Py
NN e ¥, NN o
HEX,
14 i
HNH A,

12
e Nxﬁ SMK@
HM
P Sy
M M =
13

s
I Nm N\}%
HM
o e -
RN N &
14 Ky
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20

r'..~)~N.X"QNu3 x12x11 NNIlla~X x12 x10 NN x7 16 N x$ x"-Ns
xql + NNIIiHx1laNx7 19 Thiophosgene or thiocarbon Idiimidazole 4
N_x I~lg XNH fl 1 x12 x10 N N X X323 20 For the precursor 16 shown
above, the intermediate 15 from scheme 4 can also be used. 5 Selected
examples of the inventive pyrido[2,3-b;- pyrazines in which the

substituents R3 and/or R4 may be selected alkyl, aryl or heteroary!
rafical§afe BBEMMEIIE for exafifie by e Bfoceddh scReMEE B 258 °
correspentiaggpracesses knownte those skiked mrtheZ2art fSchemeltetst 6
stage O %&%é&ﬁ&%%@;w LGN NeAVli HA X458 N VoK be

HAr-X X14 Xis N'
usead.

Substituted precursors for selected examples of the
inventive pyrido{2,3-blpyrazines are obtainable, for
example, by the process in scheme 4 cr a corresponding

process known toe those skilled in the art.

Scheme 4
s Mo N 1ststage N
HN Iy - WA
NTNTT TN, Ky Hel Ko TNTNTTUK,
15 K OTos 16

The precurscr 16 from scheme 4 c<an be converted to the
inventive substituted pyrido[2,3-blpyrazines, for
example, by the process in scheme 5 or a correspeonding
process known to those skilled in the art.



O Y-ZnBrN X13N Ny I1s X=-B(OR)2,-SnR3 X14 Xis N N Y=alkyl 23
5 In the preparation of the inventive aryl/heteroaryl- substituted
pyridopyrazines, the intermediate 9 ffam 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-b]pyrazines in which the
subGhRMAIOR3 15 and/or R4 may be selected 0-, S-, N-substituted
radicals are obtainable, for exq@pﬁ %}éthe process in scheme 7 or
corresponding processes known to '3’1 se skilled in the art. 132 Scheme
7 1ststage Y' 10 k. 1Q 133 _ H9' M {15 6 II(I~,.r "z, rX xn xis Nr.N

Hat=e.g.0 ' 24 25¥EB=8. NX19 Y= Ntj,?:a, 19,0 s
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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{Z,3-b]-
pyrazines in which the substituents R3 and/or R4 may be
selected alkyl, aryl or  hetercaryl radicals are

obtainable, for example, by the process in scheme & or
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10

15

be carried out by procedures which are known per se or are known to
those skilled in the art via methods known 5 from the literature. The
starting compounds and intermediates are either 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 luahbl
mfjermecfijaﬁeéé 10rthé’pre preparatlon o]ﬁﬁe mv%ntlveqlpy%osp@;z?r%e% I%cr)lr tﬁg ©
@eparation of the starting compounds, 15 intermediates and the inventive
pyridopyrazines, reference is made, inter alia, to the following primary
|I§6ﬁ% vghose contents are hereby incorporated into the disclosure of
thepresentapplication: 20 1) Weyl, Methoden der Organischen
Chemie, Volume 4/la, p. 343- §§3|9 Buben- -Weyl, Methoden der
Organischen Chemie, fourth ed., Volume E 7b (part 2), p. 579; Degussa

G<B 1184848 eko, A4 EP 735025 (1996) P Eatarzi, et
.JNM& a% 230°T336; J. K. sgez“y&!éiibé‘t ed"‘“‘fﬁ%’ﬁ‘r.””
1994x§pla;§o 274) Houben-WeylHiethbds of Qrgaliic CHemu@try,

Volume E 9c, $£231-235 133 5) Houben-Weyl/Science gf Synthesis,
Volume 16, p. 1269 6) C. L. Leese, H. N. Rydon J. Chem. Soc. 1955,
303-309; T. S. Osdene, G. M. Timmis J. Chem. Soc. 1955, 2033- 2035 5
7) W. He, at al. Bioorg. Med. Chem. Lett. 2003, 13, 3097-:310Q,8) M. S. A.
El-Gaby, et al. Indian J. Chem. S*émé@fzoq;q 00% w)\:j‘ yers,
et al. BIOOI’% Med. Chem. Lett. 2003, 13, 3091|-309 R:-Renslo, et 10
al. J./AmEFO8hemSoc. 1999, 121, 7459-7460%C. énsoH&for Bt al. J.
Heteroewtiit Chem. 1983, 20, 199- 203; C. R. Hopkins, &8al. Tet. Lett.
2004, 45,

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
correspondingly substituted intermediate can alsc be

used for the precursocr 21 shown above.

Selected examples of the inventive
oyride[2,3-blpyrazines in which the substituents R3
and/or R4 may be selected O-, S-, N-substituted
radicals are obtainable, for example, by the process in
scheme 7 or corresponding processes known to tThose
skilled in the art.
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8631-8633 9) J. Yin, et al. Org. Lett. 2002, 4, 3481-3484 ; 0. A. 15
El-Sayed, et al. Arch. Pharm. 2002, 335, 403-410 ; C. Temple, et al. J.
Med. Chem. 1992, 35, 988-993 10) @ . Thompson, et al. J. Med. Chem.
2000, 43, 4200-4211; N. A. Dales, et al. Org. Lett. 2001, 2313- 2316; G.
Darmpiiag@hectal. Arch. Pharm. 2000, 267 20 274; G. S. Poindexter, et al.

Bioorg- Med-Chem. 2004, 12, ﬁo%@qé -M. Receveur, et al. Bioorg.
Med. Chem. Lett. 2004, 14, 507 ) G. Heinisch, et al. Arch.

Pharm01997 2/;? -210; K. Matsunol,ﬁag al. J. Med. ‘» 2002, Xa
513,453 N}\i; ket abd—Meer Chem 26 5
12) I, Mg, yninesis 20049146,02535:2539; M Darabartu. et al.

Tetrahedron 2005, 61, 2897-2905; E. Ford, at al. Tet Le#. 2000, 41,
3197-3198;.T: Shdota, et al. J. Org. Chem. 1999, 64, 453454130 13) J. F.
Miravet, at al. Org. Lett. 2005, 7, 4791 4794; A. L. Castelhano, et al.
Bioorg, Med Chem. Lett. 2005, £5#1561-1504. 14>)J W. Huffmann, et al.

Bj,porg , 14, 247- ?62 T. Liy, et fl. Org=&-Bigmetacular
he. ¥3 134 General mé’t;’no oref tIO[hPmﬂ
of thé*rn\iéntl‘\‘}e ¢bmpounds: 5 SctéAe ¥ st sthge *= 8l

2,6-Diamino-3snitropyridine or 2-amino-3,5- dinitropyridin€ are dlssolveﬁ
a suitable inert solvent, for example methanol, ethanol,

dimethylfersmamidesar o&@@n@@Aﬂ@epddtﬁ\g@cqﬂb’gbﬁ@xf@temg@% can
Raney nickel, pallg 9'“ 0'%?%5’8&9&@'%&%‘1’9&%%@'9&% §%‘9“°§‘e or
mixture IS place unde qen atmosphere and a pressur etween

124Rd 5124 eStablisiisd. s14ﬁjelr aticR minitrefis Callbwe d i RaREfor oD
séveral hours] fareexample 1-16

The starting compounds and intermediates are either
commercially available or can be prepared by procedures
known per se or known To those skilled 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 of 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-Wevl, Methoden der Organischen Chemie, Volume
4/1a, p. 343-350

2) Houben-Weyl, Methoden der Organischen Chemie, fourth
ed., Volume E 7b (part Z), ». 579; Degussa GB 1184848
(1970); S. Seko, et a1l. BEBP 735025 (1996)

3y D. Catarzi, et zl.; J. Med. Chem. 1996, 1330-1336; J.
K. Seydel, et al.; J. Med. Chem. 1994, 3016-3022

4) Houben-Weyl, Methods of Organic Chemistry, Volume E
9¢, p.231-235
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15 hours, within a temperature range between 20C and 60C. 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.

sAnEaRbe

, ,present in salution, .is used for. the next reaction
out erp rlﬁgaciﬁ)%r}i%d%q#agey %%I%%led\{tgnfél rcl}gri\gg)?fveﬁé 1269
igitially charged.ina suitable meHsolvent foegxample, medwmol, thanoly ;
dioxane, toluene or dimethylformamide. 2,3,6- Triamingpyridi _
2,3, -triasmingﬁéﬁéﬁﬁé, (§r'ec y after the re%uc %ﬁ{nés §Bs)él'uti%%% ’the2033
crude®Bproducts in one of the abovementioned solvents, are added to

the initially charged 1,2-dione, option ith addition of nac(ijg %
e@irﬁple Ig%éticgatcidao a k%s%??&‘eg@r%g?é po assium eygdff(')xi e(? e 13,
react6R 'midtire is allowed to react within a temperature range 35 of 20C

to 80C for a certain time, for example 20 min%tes to 40 ho?jrs. Once the

r8action Kas énded: ‘ars/ precipitited Solid g fit8fed o, for wWhich tHe-135 ©
filterdA@diumday tdbsist §6r example, dfcorimercial Sfilter paper; anded.
Wajh,e@g/i.th Ia’r@t@pprgwd)agg iqut,enta @nd-the ggmaining selid :ﬁéi{iﬁﬁo, et
underreduced, pressure, or the. reacti ixture, is fr f nt.5
undearlr'edulbcc'edA[r)Pree"géur{é‘?‘jwﬁ'ier?s &Fﬁett%% orl’narin%l é is%l?l(s%e%ﬁ%}eé%reéct%h o
mixt@resiE Stirre@ inté a-larde afffiuit Of KdteF and &t préPrated Solid 157~
filtered off, ar. the aqueausiphase is-extractedrwith a ssitable organie, 45,
solv%rétﬁ)_réaé@grmle dichloromethane or ethyl acetate, 10 and the organic
phases are concentrated under reduced pressure. The remaining crude
praduct is puyified by irecrystallizedion frap azsuitable spivert sfor examplen .

dioxane, o by column.or flagh chrorpatograptegs siiga s, 403-410 ; c.

Temple, et al. J. Med. Chem. 1992, 35, 988-993

10y A. M. Thompson, et al. J. Med. Chem. 2000, 43,
4200-4211; N. A. Dales, et al. Org. Lett. 2001, 2313-
2316; G. Dannhardt, et al. Arch. Pharm. 2000, 2&7-
274; G. S. Poindexter, et al. Bioorg. Med. Chemnm.
2004, 172, 507-521; 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.
M. Papini, et al. J. Med. Chem. 2004, 47, 5224-5229

12) L. Mao, =t al. Synthesis 2004, 15, 20535-2539%; M.
Darabantu, et al. Tetrahedron 2005, &1, 2897-2205; E.
Ford, et al. Tet. Lett. 2000, 41, 3197-3198; T.
Shicta, et al. J. Org. Chem. 19%9, 64, 453-457

13y J. F. Miravet, et al. Crg. Lett. 2005, 7, 4791-
47%94; A. L. Castelhano, et al. Bioorg. Med. Chen.
Lett. 2005, 15, 1501-150C4.

14y J, W. Buffmann, et al. Bioorg. Med. Chem. 2006, 14,
247-262; T. Liu, et al. Org. & Biomolecular Chemn.
2005, 3, 1525-1533
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gel or alumina. The eluent used is, for example, a 15 mixture of methanol
and dichloromethane. Scheme 2: Ist stage The pyridopyrazinone

derivative 8 is initially charged in a syitgble inert solvent, for example 20
dimethylformamide, dioxane or toluene, or without solvent. A chlorinating
agent, for example phosphoryl chloride or thionyl chloride, is added at

room temperature and the reaction mixture is allowed to react within a
tempseratire ramge 6PfemDOT ooy 25 Forad éértain time for exafipte Ve
lchewdar24shours. Once the reaction has ended, the reaction mixture is
poured onto water and neutralized with a suitable aqueous base, for
example sodium hydroxide solution. Any precipitated solid is filtered off,

for which the 30 filter medium may consist, for example, of commercial
filter%ca el a dwi%ﬁe&%ﬁt%(?the appropriate solvent, and the remaining
solid;is glrigd hnder reduced. pressite.Qr the aqugeus phaseisgxtracted s -
with a suitable organic solvent, for example dichloromethane 35_or ethyl
aSetatd A theorganicihases Ar8 C&Yl%gntrét%d uhder’ Peliu%%e rnert
pressuretThe remdining crudexproduet is purifisd:by recrystallizaidmh f#om-
a4 switable selventforexample dioxane or tofuene, orhyneplumn-ge flash -,

c?gormatggra}[? on |I|caegel or.15%<6 fmlumlnaﬂhe eluent used is, f

;
) e ane nic aliadium 305 1 Uon  or
example; a mixtdre of methanol and dichidromethane. Scheme 3 1st

stagets- 218318 Tfiamihopyiidne of-23,5hfaMopyridine Ak Sdiredtlyakred
theeegiictions a8 acsplutiontaidbe rerude peodtcts, ipitialy oharged ivere 1
olihe abovementioped.solveis Aller an exalic acid detlatiye has,peen; o
added, for example dlet?'nyl oxalate 10 or oxalyl chloride, the reaction

RS Shtidrally SRHEH addifon BF 5R2tld, 167 Examplefydrotiiie 1719

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
with the appropriate solvent. The crude product,
present in solution, 1s used for the next reaction

without further purification.

Zznd stage

The 1,2-dione derivative is dinitially charged in a

suitable inert solvent, for example methanol, ethanol,

dioxane, toluene or dimethyvlformamide. 2,3,6-
Triaminopyridine or 2,3,5%-triaminopyridine, directly
after the reduction, as a s=olution of the crude

products in one of the abovementioned solvents, are
added to the initially charged 1,2-dione, opticonally
with addition of an acid, for example acetic acid or a
base, for example potassium hydroxide. The reaction
mixture 1is allowed to react within a temperature range
of 20°C to 80°C for a certain time, for example 20
minutes to 40 hours. Once the reaction has ended, any

precipitated sclid is filtered off, for which the
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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 reactign 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
16 OB SO e e g CHes tecubd preca By 8 e roat tomer 2
nhixiuire s feed fromAthd soRanttndertredddedl prassoRE iafetnativeRent
the seactioe mixturescan he stigrediato ailargedmeunt obwater anddhieced

Rieciptated solid can.be lleyed oft o heaneoys PRASBAMEE so1vent
reutralization with a suitable agueous 25 base, for example sodium

RYRAFSKdeE SOIUGER, CarFte xdractBtwith A St GHEARTE SBivert, foF S
exampte: dichloromethane er eéthykacetategarichthe erganicgphaseount of

coneentrated;under reduced pressure. Theremaining cerudepraductis,  or
purified by recrystallization from a 30 sun%gle solvent, for example

dickand BrIGIiEnE Gy ESIuRR Grtash chFdmatography G sifica gl B ©
alunimanThe Eluentusedis: fol exampleremidure ofrmetiane| avtate,

dighloromethane 35 2n¢ stagesThedione-derivative d0ds inifiadly chargeded
in a_suitable in%tg solvent for.examgl%%iénethj\(lf%fr&%miq_e, dioxane or

t(zﬂﬁ%r?es’,uc;‘:revi/ithouf3 sofv%zﬁ%.l,&l :(L:ﬂ%rina"tlng agfen or exarr?plep p 3:c:)Lstjh(%)er{yl by

chioriEErahibhyRL3 P ehiorieR, i addéd W idont friipératuré ahd gémpLe
regctionn Blixtuee is\allowedto reactiwighin adempesaturereange ohfremlica
Shtior s Shibh Tie 5 1oaction ALl s poured bnto vty and .
) poured onto water an

nediFalized With's shiRane afieots Haserorekampfe sodium hydroxide
solution. Any precipitated solid is filtered off, for which the filter medium
may €ARSISE for; 15t stage

The ©pyridopyrazinone derivative 8 is initially
charged in a suitable inert sclvent, for example
dimethylformamide, dioxane or toluene, or without
solvent. A chlorinating agent, for example phosphoryl
chloride or thionyl chleride, is added at room
temperature and the reaction mixture 1is allowed to
react within a temperature range of from 20°C to 100°C
for a certain time, for example 1 hour to 24 hours.
Cnce the reaction has ended, the reaction mixture is
poured onto water and neutralized with a sultable
agueous base, for example sodium hydroxide solution.
Any precipitated solid is filtered off, for which the
filter medium may consist, for example, of commercial
filter paper, and washed with the appropriate sclvent,
and the remaining solid 1s dried under reducead
pressure, or the agueous phase 18 extracted with a
suitable organic solvent, for example dichloromethane
or ethyl acetate, and the organic phases are
concentrated wunder reduced pressure. The remaining
crude product is purified by recrystallization from a
sultable solvent, for example dioxane or toluene, or by

column or flash chromatography on silica gel or
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example, of commercial filter paper, and washed with 10 the appropriate
solvent, and the remaining solid is dried under reduced pressure, or the
aqueous phase is extracted with a syifable organic solvent, for example
dichloromethane or ethyl acetate, and the organic phases are

co centratedwger reduggd pressure, Thg 11:5 remalnlgg’cr%de mproduct is

T ) . f
p%rllﬁ%ﬁrb?/ recrystaeil%ﬁla%on from a swtableqsolv%}ﬁ?,n}gr example lél%%r?e ©

orasiuene loempcollmblerfiasht eAfsmatography on silica gel or alumina.
The eluent used is, for example, a mixture of methanol and 20

dich?é%r&%ha@_e.;é%s?%grgghe intermediate 11 can be reacted with an
, thi

appropriate alcoh amine and optionally with 25 a suitable base,
preférabhyCsodicirhydriddr Wﬁﬂiﬁe&ﬁeﬁ%%iﬁ%}f pBTALERIY Eafbthate &F -
sotitwa methoxiftee in methanok dvatsiitable inert solvent, foriexample the

dimethylformamide, dimethyl;sulphoxide, methangl, toluene,orin @ base e
as the solvent, for example_30 pyridine or trletgylamlne, or Wlthim solvent.,

THeC FEXGIdh irkiite is ROWEd TS react for adertairt time, 16F &xample 50 ¢
minutestb daysa i deemperdiad rafge betwaepi20CGland ny0Coxalate

Alterngtively,ithe intermediate 11 canhe reacted With:3% a8 apprepriatea 11y

amine and a suitable catalyst, for exampl ,
tr‘?fs‘(ai%ben%?aﬁ&éénle%%et&ﬁ%)d?ﬁialIa%(lzulrﬁ(O) o%ror example hydrochloric

t@tFakis (triphenlyphbSpRiAé b aliad i), sandaet Suitabledigand Hora L Lowed
example=2-(dicyclohexylaphospbamgd)hiphenyl-erBINAP, and a stitables0°C
base, for 138 example sodium terthutoxide orpgfassium.carionate,in, g,
suitable soﬁ/ent,Jfor example toluene, dioxane or dlmetﬁy formamide. The,

rédctidh rikfuré $Salfowed 6 Fe&&t46Fa ceRainRints B ERdmple>® hbtrs®
ta 3Q Schaudt's,dd &, temperaturecianga detiveerne60Gand $20Cay 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 1is freed from the solvent under reduced
pressure. Alternatively, the reaction mixture can be
stirred intc a large amount of water and the
precipitated solid can be filtered off, or the agueous
phase, after neutralization with a sultable aqueous
base, for example scdium hydroxide solution, 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 dioxane or toluene, or by
column or flash chromatography on silica gel or
alumina. The eluent used is, for example, a mixture of

methanol and dichloromethane.

2nd stage

The dione derivative 10 is dnitially charged in a
suitable inert solvent, for example dimethylformamide,
dioxane or toluene, or without solvent. A chlorinating

agent, for example phosphoryl chloride or thionyl
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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 appropﬁigtga solvent, and the remaining solid
10 is dried under reduced pressure, or the reaction mixture is freed from

tggfg_!fvj? éung%r gegluggd a%ressure. Alternatlggl kthe_\rggqﬂﬁq}n@mlxtgrc ion

can bé “stirfed into a%rge AMOUNT of Water and t eeprc‘eupltated solid can
el filtered offs opthecatiibotis 15 Thake vHffel Heufralizalibr wath'a Suitible ©
afuiepdsmacid °tor example’ hydreehlgrie agics can benexfractad sdthriple 1
Silable proaniy selyent, for xarmpie dichioamethane RLEINYAGelRe: che
ancilt]ﬁe'organlq phase concentrated under reduced pressure. The ,
rERRMG R0ErIde Bfoddét ISPURRSH R redrydafiFatici ot 2 shitaiéed
solvent, fer example-diexanreyethylacetate ®r toliiene, erbynpdlimnsoium

flash,ctromatography; on siliga, e{;%e‘%%@aﬁ elugntyused iss for o e g

exXample, a mixture of methanadl and dichloromethane. 25 Scheme 4: 15%Or

tdde Thedhteriiediite 18'6an bere&tted \With & afiprbpriate Ssuithble
chionige!, drontide, (odide or itedylate bindoptonaty withadsuitalsiedshse;ith
30 rreferably, sedigmehydrde.pyriding triethylaminen RotassiMso1id  1s

C rborgiate or.sodium ethgxide in methanol, in .a suitable inert solvent
rie

for examp & d(‘ia’ljr:neﬁ% o?"r%zatr_rﬂ%re(_,3 Sdlsrlnlé:t%yl s(ﬂfp h%x%e,ar%%&%%%l, Briv % ie
basbraca s6lvent; for example pysidine 835 Fictildmite, of Wthéuample
selvent cHheneeaciion misture 4s allowed de react for aseertaintimne, darganic

SXROple T hour t0.24.10us. o 2 ferperaure jange beween 20C. and .

.Eféﬁtlerﬁgt&laveI§,o the intermediate 15 can be reacte an.
aPPFGHEE Aryl bromiider iodide 2REE89 a suitible cakilyst ford by

exampletallization from a suitable solvent, for example
dioxane or toluene, or by column or flash
chromatography on silica gel or alumina. The eluent
used 1is, for example, a mixture of methanol and

dichloromethane.

Ard stage

The  intermediate 11 can  be reacted with an
appropriate alcohol, thiol or amine and cptionally with
a suitable base, preferably sodium hydride, pyridine,
triethylamine, potassium carbonate or sodium methoxide
in methancl, in a sultable inert solvent, for example
dimethylformamide, dimethyl sulphoxide, methanol,
toluene, or in a base as the solvent, for example
pyridine or triethylamine, oxr without solvent. The
reaction mixture is allowed to react for a certain
time, for example 30 minutes To 2 days, in a
temperature range between 20°C and 140°C.
Alternatively, the intermediate 11 can be reacted with

an appropriate amine and a sulitable catalyst, for

example tris(dibenzylideneacetone)dipalladium(0) or
tetrakis (triphenylphosphine)palladium(0), and a
suitable ligand, for example 2- (dicyclohexyl-

phosphanyl)biphenyl or BINAP, and a suitable base, for
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tris(dibenzylideneacetone)dipalladium(0) or
tetrakis(triphenylphosphine)palladium(0), and a suitable ligand, for

example 2-(dicyclohexyl 5 phosphanybbiphenyl or BINAP, and a suitable
base, for example potassium carbonate or sodium tert-butoxide, in a

suitable solvent, for example toluene, dioxang ar_dimethylfo ide, Th
r%}é%f?gﬁl?niﬁa F}eﬁ“il?lsmalII(%)’(\G/EVI(;é3 %ucice%}éf goer aoé:er%??lc ﬁrsnsé ?ct?} e&gagn%% %%e A
Foursttd BPE@ hotpd, iR Atte mpératufrig e DetWeBReoT arfit PFeEs  oF

Qnee the,reestipahagendad any precipitatedrsolidis efilteredaoff, dored - to
whigh the filter gedag may consjgt, for example, of commeygial filter, 5

paper, and washed with the appropriate solvent, and the remalnlngeﬁ?céliq

15isTdted thdér reGTEST presshre Ry CRtaljEETesiduds a8 titered ©-
offfard washed withtthe napprepratéssdlvent, vanurtheisolveritésiremadvet 13

under redyced-pressyre, ohthereagtiondmixture is,fraed:pf the selyent st ,
under reduced pressure. Alternatlvelg1 th%§ reaction mixture can be
nd p

stifred it @arge amounft S aater recipitatad Sdlid Tan be'=° e
filterad offeor abve aquecus phase ) aftet neutradization withms suitable solid
agueoys agid, farexample-bydroshlorigacid; uean be extragted witteaction

Sr‘d:‘f"% e, rganic solvent, for Zf“ﬁi%’é%ampc'% d‘Ch!s"é?@St*%a”euox{a%@y' aceifiteq
and‘the "organic phase ctoncentrated tnder ré ucedqpressure. The

rerrRITiNG erudé prouilict islprified byhfecryjstaftization ffont dsiitaie”  ©°
setvent,dar example ethanokoerdelueaecarrtty column orftash 30and  the

chiomatograpion.slicaoelar alumina; The ghiept pised is, frexample.s
mixture of methanol and dichloromethane. Scheme 5: 1st stage 3
AR e baRiEBrbeetses The brdutE forfidd by the Shddié Brocess us
becconyerfed-in €paversiontrgdctiorsl 4o invertivedconversionpregucts it ec
a progedure kn%é%]&ﬁ%per%’@g%ﬂ”ﬁg in the ften | for example
dichleoromethane or ethyl acetate, and the organic phase
concentrated under reduced pressure. The remalning
crude product is purified by recrystallization from a
suitable solvent, for example dioxane, ethyl acetate or
toluene, or by column or flash chromatography on silica
gel or alumina. The eluent used i1s, for example, a

mixture of methancl and dichloromethane.

Scheme 4: lst stage

The intermediate 15 can he reacted with an
appropriate, suitable chloride, bromide, diodide or
tosylate and optionally  with a sultable base,
preferably sodium hydride, pyridine, triethylamine,
potassium carbonate or sodium methoxide in methanol, in
a suitable inert aolvent, for example
dimethyiformamide, dimethyl sulphoxide, methancl, or in
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 1
hour to 24 hours, 1in a temperature range between 20°C
and 150°C. Alternatively, the intermediate 15 can be

reacted with an appropriate aryl bromide or iocdide and
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140 For instance, when the product is to be a derivative of compound 17
according to scheme 5, the reaction product 16 can be reacted with an
appropriate isocyanate and optionalrl%y suitable base, preferably 5
sodium hydride, potassium hexamethyldisilazide, pyridine, triethylamine

or potassium c,arboqate, in a suitapl ine{t solvent, fo% example ]
dimethylformamia&; - dimethyl stiphioxidé “acetonitrile, dichlorometHafie = -

1;2-dichicioetitane. oredioxarrd, cordn dlyaselasithian(@ solvent, for exampleor

pﬁ@@ﬁfk@sﬁ@ﬂl)%@@@lﬁﬁ%@@ﬁ%@%@&a}&&f@@@‘}i(?n mixtue%l'@ a
allowed to_react.for several hours, for example.1 - 24 hours,. within B
tgrlﬁj‘p%%:tg(r%e rang}el Egﬁv{’en 0 a%n%ltSOC. 8%%%%3 reac};ﬁ%ci)or{%1"‘};3{:3‘,Yé3n}L e%e,xyl

anypresipitated datiass filkered 15701 For viieh theTiltek Afebiurh gy Tor

censish Ifer xampia,of commercial dilter-papet; and washedwithxthes, in
aprrandgtesalveqt, pddhe remaining, sold s diied yades rediiGBthne o
pressure, or the reaction mixture Is freed of the solvent under reduced

préskiire Y36 ARBRTatVRIlY, theGedctidhi miturd ¢ Be Stirted ifito-a4i&fge =©
amaurit ofwates and:theaprecipitated séhd carr defilteretdoffhontte to 30

agueous phase; after:peytralization. with.a suahle-aquegus acid4fof 2o ¢,
example hydrochlori¢ acid, can be extracted Wlthram25 suﬁableé)r ar;wlﬁcd .
OVt FarexaRBIG HiehICIEmeTTATE br BYI dtetateband thorgans. +°

phasé condertizaied imderrediiced pressuted: Therrediaimingiesudecnsist,

productds »pyrified by recrystallizatiomfromia suitable-solvent, fan  washed

example ethanol or ethy! acetate, or by column.or 30 flash . . .
cﬁ%o%aﬂ%r%pﬁf Bh %ﬁ%jaag%e“? o %g%?%é.’Th%nqugn Used EFSE? %grlg%msp?é ,ld

alrfiixtuke 6finethaAsirand’ SiEkiGre meti&Tes OF alteMatively whéi et Yst
preduchis:to be:a 85 detivative-af comppund:18 acoesding do scheme 5,the

t%ﬁ%%%k%”a%"d%‘éf@eﬁ‘@)/ bgrggac‘{%%w%gggﬁengg Mremoved under
reduced pressure, or the reaction mixture is freed of
the solvent under reduced pressure. Alternatively, the
reaction mixture can be stirred inte a large amcount of
water and the precipitated solid can be filtered off,
cr the agueocus phase, after neutralizaticn 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 suiltable solvent, for example
ethanol cr toluene, or by column or flash
chromatography on silica gel or alumina. The eluent
used is, for example, & mixture of methancl and

dichloromethane.

Scheme 5: 1lst stage

After the basic processes, the products formed by the
basic process can be converted in conversion reactions
to inventive conversion products Iin a procedure known

to the person skilled in the art.
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carbonyldiimidazole and an appropriate amine in a suitable inert solvent,
for example dimethylformamide, tetrahydrofuran, toluene,
dichloromethane or 141 acetonitrile..if %ppropriate, a suitable base,

- ) 14 : .
preferably pyridine, sodium hydrogericarbonate, triethylamine,
N-methylmorpholine or sodium acetate, is used. The reaction mixture is

allow&d to'rEACE T 5 EBf&in infe, 6 &xkniple 35 Mintfesto P4 Holrs -V e
ind temperatiie range betweehl 0 andt60CsAltermatively, theereactiont Lon

Predistd6 can be reagted with an-apprepriate,amine-phenyl-sprhamateace
rea%ent and_optionally with gnsal.ﬂtﬁkgle base

preferabl ridine, 10
s%)a|u%l{‘?:i:g‘rabto&:‘ﬁat%lr,1 rieﬁﬁ/ Amine o SOS‘IUI’?H%/ fi e({a,ein)%géﬁitab%ri%gﬁrably

seivehtlfor examplel trahydrdfaians sdiskane, diEmeromémafesilazide,
dimethylfasmamide ©f haceienitrile, orin pdiasess:a saivenictos example a

Py(idipe, ardriethylpning, opyiboutsolvent 9 1o [ealon PR 5y ge,
allowed to react for a certain time, for examplé 1 hour to 18 hours, within

L HRpErature FANGEPEthERN 0C34RE PP6E “OREe theCredttion AR Rane,
ehdeddanmy precipitated solid is fitered: off, foraxhichrthesfiltéramedim  the

may; consist, far 20 example; of C%’?ﬂ%{%&“??ﬁpap@fié%d%@aﬁ%gé!\!ith or
the appropriate solvent, and the remaining solid is dried under reduc%g o

pPeddtire tor fHereaiktion mixture” ffredd of the 86iveRt uhder Fedues

pressure. Alternativelyathe reaction mixture canhelstirréd into 23 a lapge s,
aount of ﬁ’a@nﬁiﬂ%‘@%@ﬁmgﬁx@g Sﬁ‘i’ﬁgn@@@n%‘? filteredff; @._rdﬂ@ﬁlce the
agueous phase, after neutralization with.a suitable aqueaus acid, for

o Bl R0 A ot Be BHFACES AP stAtis orgaric -cer=d
seivént, foPaxamiple-lichidromethaie 30 drethyliacetate, afdthé dkganiéor
phase:goagentiated ouirder seduced pressurep Iheremaimingwidded with

productis, purified y recrystallization from a suitahle solventy,  so1ia is
dried under reduced pressure, or the reaction mixture
is freed o©f 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
neutralization with a suitable agueous acid, for
example hydrochloric acid, can be extracted with a
suitable organic sclvent, for example 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 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.

Or, alternatively, when the product is to be a
derivative of compound 18 according to scheme 5, the
reaction product 16 may be reacted with phosgene or
carbonyldiimidazole and an appropriate amine 1in a
suitable inert solvent, for example dimethylformamide,
Tetrahydrofuran, téluene, dichlcecromethane or
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for example ethanol or ethyl acetate, or by column or flash
chromatography on silica gel or alumina. The 35 eluent used is, for
example, a mixture of methanol andﬁifhloromethane. For instance, when
the product is to be a derivative of compound 19 according to scheme 5,
the reaction 142 product 16 can be reacted with an apprapri tﬁ
i86thistyhhate 8nd opfidnally?XRGtABIE bage, préfera ?%ﬁ?ﬂrﬁ hydAd&S
triethitamingy potassiumi ¢ansonate ospyridire, in alsiftablesnepsevent e
for 5 example dimethylformanides tetrahydrafuran, aeetong os detueng, ok s
in a base as a solvent, for exam;gle eri,dine qfriethglar@inej:or chthofut
SHRShT. THES reatlion nikturs'is alibwed fo réact for a certain time, for = -
exantplé B0 minatesito 00 GUrs LRithid amtbehfperdtireangebetweer 3
0-anghd 15€. Once theyseaption bas entled; jamy previpitated selidds ively,
fi{tgéed rogé?l%oﬁ %Q{ch e%}hreofi éle(gtmedigm .r%%co%ést, f%aegggg;ple,vpifth an
commercial filter paper, and washed with the appropriate solvent, and the
raRfahviRg selidis 15 6%@%?\8@@%%‘6%8%?@@%?@, or thé Fé&&ion and
migturenis freed-of the solvent unddrereduced pressefe: rAltésnatively,dhee,
reaction.mixiyre gan be stired into. a large agount gf waterandithe, in a
precipitated solid can be filtered off, or the aqueous phase, after 20
nedtrafizdtfon Mﬂ%suﬁ&&l%%ﬁeougoa{%id,@fé?“&ib;‘?npl%%%? cHiGAE BER
cahdeextracted withral suitasietorganic solvehtdohexampleanide or
dé%’lé%r&%ﬁ}?%@% or @EhYHLT%CGSat%aQsQQ the; Odrga%@k}@?ﬁzzw m::@!?tr&i%dmple
under, reduced pressure. The remaining crude product is 25 purifie
r@é’r?é%%ﬁf}%tioﬁf ront %ls%%i‘t%%ﬂeagﬂ&{}gﬁg for exglrﬁgféoe ﬁanglggrvﬁﬂdﬁl Y The
acetats,iorby vokinmrer fidsh eRrbmedgraphy 66 3ftiea gélor Aluntifatain
Thegeluentused isx feexample, amisture-ef methannbands, within a

dgg%%gggt%&Q?'range between 0°C and 120°C. Once the

reaction has ended, any precipitated sclid 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 1is
dried under reduced pressure, or the reaction mixture
is 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
neutralization with a suitable agueocus 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 1is
purified by 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 cf methanol and

dichlorcmethane.

For instance, when the product 1s to be a derivative

of compound 19 according to scheme 5, the reaction
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30 Or, 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 thiophosgene or thiocaika%nyldiimidazole and an 35
appropriate amine in a suitable inert’solvent, for example
dimethylformamide, tetrahydrofuran, toluene, dichloromethane, ethanaql or

ae&totitite. Oftiondlffa Stiftablé BASESPrefetabiy pyrithne, SSHGMPT 3¢S
Hydrogencarbonate, potassium cathanaté, triethydaminedi43: ok émidazote ,
is used.-The feactionmixturg is;aliowed to reaqtifon several hoyrs {9k s 1 um
example 1 to 24 hours, n a temperature r,angglbetween -10 a%d 80C. c
GREE the TeadtionNas Ehded, arly predpitated solid s fitersd 5'GH for ~°F
whighhe filtbrmmaedium meaycondist, forebxampies of esmmeréiarfigre or
papereaRd washed with the gppropriate salvent angkihe remaining soligle
is drieéfl. under reduced pressure,.or the reaction mixture is freed of the
Solven :h%%er(r}efduc%%lg%%s‘ UraeI?]lIE)eAlter%gtive"fy,rgthg%actlsoonfr%%ﬁﬁr'e caTr}i1 ©
BeestiFed intoa TargBamotint B watkiand the pfeckditattdsolRl c&f et -1
filtered Offf@fth%;@&lﬂ@@és phasey atter ereutralization with-a suitablehin a
ueousAcli Jor example hydrgenlaric acid. g beygyracted Wik @ 15,
suitable organic solvent, for example dichloromethane or ethyl acetate,
diftPthe Gtgame phase' Boncetiratedt tintier-etitted pressare: The*Ltered
refmajning@erudepraductisepurifiedtby reorystallization froncarsuitable for
solvent, for examplg.gthanol of ethyhacatate,Qrby colman qr20.fashy i th
c@romatogra%% on S|I|ca0glzl or alumina. Thg eluent used s, for exjaénd)leEL
a-PhikturE BF MistharSt ant dichiorométiane. Sehenta e 15 Stage” ®
Afterahle basie proceds,athe protheesiormed by thee basie précass Ban bere
cogverted.tinventive10RAVeErsioNyent  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
neutralization with a suitable agueous acild, 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 methanocl and

dichloromethane.

Or, alternatively, when the product 1s to be a
derivative of the compound 20 according to scheme 5,
the reaction  product 16 can be reacted  with
thiophosgene or thiocarbonyldiimidazole and an
appropriate amine in a suiltable inert solvent, for
example dimethylformamide, tetrahydrofuran, toluene,
dichloromethane, ethanol or acetonitrile. Opticnally, &
suiltable base, preferably pyridine, sodium

hydrogencarbonate, potassium carbonate, triethylamine
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products in conversion reactions in a procedure known to those skilled in
the art. 30 For instance, when the product is to be a derivative of
compound 22 according to scheme 6, the reaction product 21 can be
reacted with appropriate aryl/hetero?;\ oronic acid derivatives or
aryl/heteroarylorganotin compounds and a sujtable 35 catalyst, for
é%(%nﬁféﬁﬂ@ﬁS)A,S[lﬂs-e&s(d%%nﬁﬁﬁ&gbh%)mlxmre 1s allowed
ferroceneldicliloropadladivai(lhonPd2(dba)3, andrapsuitablethased fdrours,

example sadium,, carbonate, caesiup, catbonaigor frigthylgmine,dn 8z che

suitable solvent, for example dimethylformamide, 144 1 , A
difretHyHIRmamTeRlAter torieRe FACETomtrTé -aimetioxyethahe or+ - &% &<
didXane. fithe redction mixture i§ idliowed tedaetforegertaiprtime for for

example 6 hours toseveral days, mithin a tepaperaturesrangeahedweeith
60C and 120C. ance the r actioQ has eladeggh any rggifitated sgliqisd i s
filtaFed Off forwhich the i e‘?erﬁediurr?rr%ay corsis ,E?or efgﬂgle, of
conimercianditter papbrcand WasKsd: With therapprSpriafséivent, ahgture
the remaiging solid is dried urdearreduced HApressukes orany catadysture .
"egigles prasel; are fiiered. qff.and washed wilh the. anplonriafe solyent,. o
and the solvent i$ femoved Under reduce pressure, or the reaction
MixtLPE EEfredtPifom thé sBvBERTURdS? redticdd Fresedie Mitermatively, can
the: reactioncmbdtre 16 AN be stirredtinto a largesameunt phwater andh theer

Precipifated solid filtered off, or the aguepus phase, .after neutralization ¢,

with a suitable aqueous acid, for example hydrochloric acid, c%ebe

eStratietwith Ko 50itAbiE b ganic Solvent foF exafpls HidficToRtethdhe 20 @
osefliydiatetaterand ilve argamierphase concentratedeunderrdducetethane

pressuren Jhe remaiging, crudespreduct is gurified byteseystalization framed
a suitable solvent, for example ethanol or ethyLI acetate, orcpey column qr .

under reduced pressure. Tne remalning cru product 1s
purified by 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 1is, feor example, a mixture of methanol and

dichloromethane.

Scheme 6: 1st stage

After the basic process, the products formed by the
basic process can be converted to inventive conversion
products 1in conversion reactions in a procedure known
to those skilled in the art.

For instance, when the product is to be a derivative
of compound 22 according to scheme 6, the reaction
product 21 can be reacted with apprepriate
aryl/hetercarylboronic acid derivatives or
aryl/hetercarylorganotin compounds and a suitable
catalyst, for example Pd {PPhs) 4, [1,1'-
bis (diphenylphosphine) ferrocenejdichlorcopalladium(ITI)
or Pds{dba);, and a suitable base, for example sodium
carbonate, caesium carbonate or triethylamine, 1in a

suitable solvent, for example dimethylformamide,
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flash chromatography on silica gel or alumina. The 25 eluent used is, for
example, a mixture of methanol 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 bé- féacted with appropriate alkylzinc
halides and a suitable catalyst, for example Pd(PPh3)4,
[Eipistdipherprosstinafierocene]diERoRsHEfadium(lFeptonitrile,
RoeE2(PRh3)2 i asuitable solveat;dor examaple cimethylformantides  1is

tetrahydrofuran, t?#% 35dimethoxyethane, ar dioxane. The reaction 1

mixture I1s allowed to react for a certain time, for example 30 minutes to

RetrsSwiltih aSlifetaturdddfge BEtedh réom fehiperaturé and 19
I20Ci@nce ti6e feaction hde ErtedPany: pretipitatedsolidis filteredroffed,

far, 145, whigh, the,filter mediym may censist. fenexarmple.of -cammercial e
filter Ea%er, and washed with the, a§pro riate solven{, and the remainincg. 1
sofid i€ Ariel Ghddr fadticed presgire, oF any Eatalystesiflies™ present -

aré Tilteredrefband washed'with the “approptate solvaTPand tve SENERIS /

remeved yader reagucead pressurg, 0f the: reactioni mixture isireed fremuced
the solvent under redyced pressure. Alternatively, the, reaction mixture,
canbe stirréd into arfé/rge amount of 10 Wgtaer ang the precipitate solid

fitEied BH: orthen&queblis phade catibe extracted with avdtiitable Hrganic e
sebvent for example:dichlostomethane orethyikacktater candithe,organic the

pps§8tcfgﬁen§@§9ypger teduced pressyte, Thergmaining cryde o qe

product is purified by 15 recrystallization from a suitable solvent, for
eXEMHHIE ettiainof 5F&thyl debtatsR6r by Eolimn 'of ash® Shforfiatogtaphy = ©
on:silicageloriatumihaiThe elaent aused isyrfonexampie, aahixtureofl the

methangland dichloremethane: 204 off, or the aqueous phase,
after neutralization with a suitable agueocus acid, forx
example hydrochloric acid, can be extracted with a
suitable organic scolvent, for example dichloromethane
or ethyl acetate, and the organic phaée concentrated
under reduced pressure. The remaining crude product is
purified by recrystallization from a suitable solvent,
for example ethanol or ethyl acetate, or by column or
flash c¢hromatography on silica gel or alumina. The
eluent used i1s, for example, a mixture of methanol and

dichloromethane.

For instance, when the product is to be a derivative
of the compound 23 according to scheme 6, the reaction
product 21 can be reacted with apprepriate alkylzinc
halides and a suitable catalyst, for example Pd{PPhs)a,
[1,1"=-bis{diphenylphosphino) ferrccene]dichloropalladium{TT)}
or PdCl,;{PPhs); 1in a sultable solvent, for example
dimethyiformamide, tetrahydrofuran, toluene,
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
recom temperature and 120°C. Once the reaction has

ended, any precipitated solid 1s filtered off, for
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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 25 to those skilled in the art.
For instance, when the product is to b&’a derivative of the compound 25
according to scheme 7, the reaction product 24 can be reacted, for
exakable, With ant30 approhdtethfide, Brémide-or iddide &FdBptGHally
witha-stitable base, preferably spdium hydride, pyrdinectriethylamine, the
Agiarslum: carbonals oL sodium, neffipxide nMeinanol.da Asuitagle nefkq
solvent; for example dimethylformamide, dimethyl sulphoxide, 35 ,
mefiahol, BiskaneCtetrah§drofiran, toltlene, 8hin aCBage S a solveht F6F S
exampletpyridineor tfielhydamihe, orwithoutrsdlventaThedeactioth  the

mixture,is;allowed 19 yeagt for a.certaintine, forgxample 3Qrminles {02 »
days, in a temperature ran%e between 0C 146 and 140C. Altertt@tivglyfan
dminoSSiibshtEd ihfermBdiatd 54 tah e reactstr fot exaniplé, With an "
appropriate ehloridedsromidelociedide zaeisai sitablel cardiystiforly, the
ee@gnpdk_ (@&J}z(&iplgeh@d@ﬁegé &ﬁﬁt?jﬂﬁi)@i@éﬁﬁdilﬂm(ﬂ)@r large amount of
tetrakis(triphen osphine)- ium(0),.and a-suitable lig for
e‘g(%%eplie %@ic%/gl%hg{y?ﬁ%sgpiﬁ% bi%r%(’é]”nlyigro?fé A%% égn;b gpfshitéﬁe tk}e
bagee ok eXBRPRE sGthim tert-bhtosdde 6 psiastiuth cithSARESinFIanic
suitablersolvent for-example 19itokienesdioxane or dimethyiformamideste,

Theseaction mixture is allowed to react for.a cerain time, for, example 2.

hours to 30 hours,"within a temperature range between 60C and 120C,
OH&StheTeactibhthas ehidéd I Ay preciitatBd oK Ts fiftBre® off-for=® Y
whichr ther 45 Iiliteamé«_ﬁurrfmay cansist] ferlekampie, of comnferciak filtep L e
papgrand washed,yith the gppropriate selventy, and he remaining salick sn
is dried under reduced o .
chromatography on silica gel or alumina. The eluent
used is, for example, a mixture of methanol and

dichloromethane.

Scheme 7: lst 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
to those skilled in the art.

For instance, when the product is to be a derivative
of the compound 25 according toe scheme 7, the reaction
product 24 can be reacted, for example, with an
appropriate chloride, bromide or icdide and optionally
with a suitable Dbase, preferably sodium hydride,
pyridine, triethylamine, potassium carbonate or sodium
methoxide in methancl, in a suitable inert solvent, for
example dimethylformamide, dimethyl sulphoxide,
methancl, dioxane, tetrahydrofuran, toluene, or in 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

minutes to 2 days, in a temperature range between 0°C
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pressure, or the reaction mixture is 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 aqueous
phase, after neutralization with a suitabfe aqueous acid, for example
hydrochloric acid, can be extracted with a suitable organic solvent, for
exarhple 28 @l&]loroméﬂw’@ﬁé@@tmﬁmtme #hd th@%?g"&?w@ﬁﬁé%tu“ted
coneentraied-undepreduced pressuee; dJheremaininge erugelprpduet iy an
purified by recrystaliiz c?“%ém”b%o%%?@'e solvent,;faL exanmple d!soufllggble
)ﬁ acetate or toluiene, or by column or flash chromatoi]raphy on sili

3@%%‘1’ atumina, The®luent usetkiaMior @xample & ikfire 9t Patharer -
and«dichieramethahedForingtance:, vmerrmejmc)dmdtpswpe;ﬁmwmwe

OEJQ‘H%‘&{'PBH%(S’ 27 aggording to sgheme ¢, the, reaction 35zBrPdU%t>%%ple

can be reacted, for example, with an approprlatec orophosphoric ester
anhd %i%ﬁﬁwmyé%ﬁﬁﬁfé% Bréteraby sodidm hjdhide, pyriding, 2
trivthylamiee, b@tas&unf@arboqaaten@rllmlmctmgmprdpyiamid@tmxade or

356%@@5!@%% S%’QBBA@%%M axample, dimethyfarmanaide, dlmﬁéh)élxample
suI oxide, m thanol, dloxane Cr{etra %ldrjc_)éjran tqu&ne Oj]’:g‘] a base

a SO vennt for e a%paie pyr|8|ne or ]{[}Ie lamine, or WI%OU'[ soﬁ/enfeﬁw(:%lon
rédctionTRixtufe 5islaliovied (o reaeefor a Eeairtime foréxanipleey  for
h@géﬁqﬁé hours; within-a teyoperature, range hetween: H6pane400€. range
Qe fheeaion has gndor any. Regeipialed o s figred pllfor e,
IC t%e fllter medium ma consist, for examp e, ofacommerma 10 ?P
papé&r, Bra Washedtith tﬁ@%b%rdp?lat%lé&\?é?ﬁd afd fhe reAtairtifg %Bndthe
isfdried:undesdeduceda pressure; orthe feaction amixtute isdfeeddrom the al

selventunder reduced pregsure -Altgrnatively, the, reacion mxture e ¢,
be stirred into a large amount of ,
and the remaining solid 1is dried under reduced

pressure, or the reaction mixture 1is freed from the
solvent under reduced pressure. Alternatively, the
reaction mixture can be stirred into a large amount of
water and the precipitated scolid filtered off, or the
agqueous phase, after neutralization with a suitable
aqueocus acid, for example hydrochloric acid, can be
extracted with a suitable organic sclvent, 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 dioxane, ethyl acetate or
toluene, or by column or f£lash chromatography on silica
gel or alumina. The eluent used is, for example, a

mixture of methanol and dichlorometfhane

For instance, when the product is to be a derivative
of the compound 27 according to scheme 7, the reaction
product 26 can be reacted, for example, with an
appropriate chlorophosphoric ester and opticnally with
a suitable base, preferably sodium hydride, pyridine,
triethylamine, potassium carpbonate or lithium

diiscpropylamide, in a suitable inert solvent, for
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15 water and the precipitated 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, andhe organic phase 20 concentrated
under reduced pressure. The remaining crude product is purified by
ressystaliizationdiom & sbitablesehidnt, for edampld dibxane sethyhoxide,

%F@@{Qr%le,th%}@r@/, column-gr flash chremagtography:or silicar gelor a
umina. The eluent used, is, for example, a 25 mijxture of EPE]S nd
ilitlj((:ahslgroméatﬁane.aLUndgroi‘%rr{?fe1 of the ]r%)aﬁ’:tionec}f)%]yg%%ﬁs s;r)%% e 9}&)’% oF

SH hREINH2gISEps MAy PosSiBR erteritd indddifed'Stae Teatidhss e e
ig. theeeforepreferred tosprovide thema30awith: protectinggroups or, énxthep Le

casg Gf NHz, 0, replage it with, NQ2,, and thep Jg elimipate the, proteciing.cn,
grqup or to reduce the NO2 group. For instance, in a modification of the
above-daaEribed brocesse’Cat lehSone BRGrbUP in thestafting™ss 22
compuimiscancbe replaced, for examplerbyia behzyloxyogroup) and/orthe
aﬂ%@ngfnéa:ilgﬁ@ut&ggn Eﬁﬁ%@!@%@d, ﬂ‘@ge@@%a@%@% arb%;ﬁf%%ﬂe rlcial
group and/or at least on roup ¢ e replace an_NH-ben

ghoup 6F by &R eﬁozaﬁf‘geu o %%b%gquén%q , Jaitq%aﬁpﬁléo-gﬁ:r%%rgb@%ﬁ¥ent ’
148cbenziytoxy geotp(s)loroNH-behzyl group(s)Eahdse elimiffafed, frduced
example; mith hydroger and-paltadium en -cagken, and/aratdeastreng - the
Prefetably all  Ssbenzy). rgun(s) ogn.be slipinated. oL xATPIRMIN che
sodiun in’5 ammonia, and/or at least one - prefera I%/a(%fg Ngz griyu'p(s)

caRbetredlcdd; FoPERarmEIe, With RYdrogeA and "Rarfey MiERE teRHDIE ©F
Unsles somea ©f thieareaction ganditions entioned Qe NH2 d@88ndor the
b rounsay possiblicenter into Lnglesited side yeagtions. IS cap1e
therefore preferred to convert starting compounds and intermediates
mﬁﬁﬂ?&ﬁﬁaﬂ?ﬁﬂdf for examplé hydrochleric 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 dioxane, ethyl acetate or
ethanol, or by column or flash chromatography on silica
gel or alumina. The eluent used 1is, for example, a

mixture of methanol and dichlcocromethane.

Under some of the reaction conditions specified, CH,
SH and NH; groups may possibly enter into undesired side
reactions. It is therefore preferred to provide them
with protecting groups or, 1in the case of NHz, to
replace it with NOs, and then to eliminate the
protecting group or to reduce the NO; group. For
instance, in a modification of the above-described
processes, at least one OH group in the starting
compounds can be replaced, for example, by a benzyloxy
group, and/or at least one SH group can be replaced,
for example, by an S-benzyl group and/or at least one
NH, group can be replaced by an NH-benzyl group or by an
NO, group. Subseguently, at least one - preferably all -
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least one OH group 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 processes, starting
compounds and intermediates which héave at least one OH group and/or
which have at least one NH2 group can be converted to carboxylic ester
drvarhoxariide dedvatives by peactibhl 20amieyan agivatdd(éarboxggic  be
aﬁidiﬁ%u@t@g,exmléﬁaﬁgd@nywﬂ@rid@gm@@ﬁn a mpdification ofthen
above-descri rocesses, _starting compounds and. intermediateswhi
h%%gga?rféas?%%r]zgéoe)ﬁ gsoﬁjsp%ca%‘gk?e co%\r/gr%g %(])gcl: rb%@lic es%erl"é{(%!r}{%(l
caRsoRaNfitle 2Brdervatived b #é&ction With &/ aBfivating“agent, Yot um in
exampte thionyhehordesar catbonyldiimidazelepand csubiseguent Feaetionc;

;%ﬁf%%gleié%b'%km@g' oramine; Syhsequently,at least.one.: preferably . . 4

- carboxylic ester or carboxamide group(s) in the 30 starting
CORTBOUNGS Afferinté?ni&diates can be detached, for example, with dilute
aqueous acids or bases, in order to release at least one - preferably all -

QR rpupsiandiorNE2,9rqup(s) Andior SQOBLGrodR(s) 1 39.d8¢ on, N,

invention will be explained in detail with reference to the followin .

R B it DBG FOSRSE 16t o8 BhBpleL: 140 ERMGES | & 19
Preparation ®f invéfitive compbhads Thegendraesypithésis methodsconvert
W%Ia%@sgammdé sxam!aedsisus@lemm ét7e\é/efﬁﬂﬁfid trclazsmta@aizeat
the following inventive compounds. The precursors used.for t
p@gﬁasrgtigr%f ?ﬁg iﬁ&gﬁ%ﬁ/eggﬁz%u% S can - Enlggsg s(t?ﬁt{éd %ﬁ?élr}\?visaen-d/or
basyntResiFed Ve 10-priitessBs khowiPto HuSESKARAdMTRe & THexyiic
chemicals:and selveotsausetkhave-heen putchasad: commerciallyfromn of

ﬁg}%i"é%%&?r&ggeeﬁ%&&%m@&%@; Fluka, Liancaster, Mayhridge. . ng
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 reaction
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 group can be
converted to carboxylic ester or carboxamide
derivatives by reaction with an activating agent, for
example thionyl chloride or carbonyldiimidazole, and
subsequent reaction with a suitable alcohol or amine.
Subsequently, at least one - preferably ail -
carboxylic ester or carboxamide group(s) in  the
starting compounds and intermediates can be detached,
for example, with dilute agueous acids or bases, in
order to release at least one - preferably all - OH
group{s) and/or NH,; group{s) and/cr COOH group(s).

The invention will be explained in detail with
reference to the following examples without being

restricted to these examples.
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15 etc.) or synthesized. Example 1:
I-Ethyl-3-[3-(3-hydroxyphenyl)pyrido[2,3-b]pyrazin-6- 20 ylJurea
(compound 151) Preparation of 1-(3-chloropyrido[2,3-b]pyrazin-6-yl)-3-
ethylurea (reaction according to scheme 5) 25 100 mg of
3-chloropyrido[2,3-b]pyrazin-6-ylarifé (0.55 mmol) were initially charged
in 5 ml of predried pyridine, and 44 pl of ethyl isocyanate (0.55 mmol)
EWEre, pdlded at room temperature. The mixture was left to stir at 75C for 3
~h and then another 132 pl in total of ethyl 30 isocyanate (1.65 mmol) were
Taddet:toathe reactiont mixture: in smallqartionsiever 18 h. The volatile
constituents were then removed under reduced pressure. The resulting
olid was purified by means of column chromatography on silica_gel
T?é?uer?t:eﬁlcﬁ%romse%n:i:neﬁ%jéﬁﬁaﬁ“oeft)# %ga\%ﬁé righ 35 j@ﬁlgv?gsolia.n the
5150 [Feot the peéparation. of 3uhlcropjido[2 3-Blpy a2 glamifef ol lowing
ireference is herebyunads to the following literature and to the processes
known to those skilled in the art: 51) T. S. Osdene, et al. J. Chem. Soc.
1955, 2033-2035 ; C. L. Leese, et al. J. Chem . Soc. 1955, 303-309 2) C. .
TR ARFRSALECAS ). Etfein. Soc. 1956, PSR TS T Eoswai, ki, irventive
Jdelecutes200q; 10, 029936 Hi Preparativreofrise - be synthesized by

oEHYL-3:03-Behygroxyphenyhpyridal2,3s blnyrazin6-yljyrea (reaction

according to scheme 6) 100 mg of
1-(3-chloropyrido[2,3-b]pyrazin-6-y1)-3-ethylurea (0.40 mmol) were
Tihitiallyctlarged Iis a DME/wated rrixtore 18sawer hitrogenlagsa pratectivea sed
cg%gn@@%gqq ntly /60,3 mg:a@?)-lhg)&f@aﬂ?@ﬁe%y%%yoni%fag@z@é%mmp@@ms,
mg. of sgdium carbonate (1.19 mmol) an mg .

ARl tioh h bR ORI B Alhem B 15 B3 Tamoly Wers aaSd oM TCT
TbactiorPmixureas stfed at 90C for 4 h. 20 For workup, the mixture

was admixed with water and the

Example 1:

1-Ethyl-3-[3-(3-hydroxyphenyl)pyrido[2,3-blpyrazin-6-
yvllurea {(compound 151)

Preparation of 1-(3-chloropyridol2,3-blpyrazin-6-yl)-3-
ethylurea (reaction according to scheme 5)

160 mg of 3-chloropyride{2,3-bipyrazin-6-ylamine
(0.55 mmol) were initially charged in 5 ml of predried
pyridine, and 44 pl of ethyl isccyanate (0.55 mmol) were
added at room temperature. The mixture was left to stir at
75°C for 3 h and then another 132 ul in total of ethyl
isocyanate {1.65 mmol) were added to the reaction mixture
in 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: dichloromethane/methanol). This gave a bright
yvellow solid.



15

20

25

30

35

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: 30 150
1-Ethyl-3-(3-0-tolylaminopyrido[2,3-b]pyrazin-6-yl)urea (compound 160)
Fyepanation of 1-8thyl=3-(3;9-tolylaminopyidel2, 3<pl1 35 pyrazin-Gryuean-e-
3}Eeac.tion accord'g*u to scheme 3) 151 5@ mg z%];d o followin
1-@%H%fopyﬁ%oéf?—%fpeyrazjiﬁ-&y 3-1:3ﬁ-et¥1ylurea 6(0.25 mmglgl,eGO mg o% g
-togidiner®. 56 mmed), 33 s sedrRpFteliutBXide (0:39 #mélki2gled in
1Ag of rtris(dibenzylideneacetone)dipalladium(0) (0.03 mmol) and 5 78 mg

£f {deycighaxylphosnhanyDolpheRyLid.2%mumol guae ipIsly sharge .

in 1.5 ml of predried toluene in a microwave reaction vessel under

nittogeh®S8 prétéetive gds. FR%eactiitmixtdeiwas’ Héatelto 100C
1100 watts), i e microwave for 30 minygs. Therealigr e volailg 10 5
constituénts were removed under reduced pressure and3 the crude
procREY as putified by ColRAEHEMaRRRapHy on Z<ifica’gél (eluent:
dichloromethane/methanol). This gave a yellow solid. 15 According to this
method, further inventive compounds were prepared: for example
Repipoiindscrel, 160, 2112w and 2137 Bample @:gphenyl) pyrido (2, 3-
#-Bikyl=3-(3rpBenaxypysis o[2; 3blpyrezinaG-yburean {Campaunt: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 mmo(l})uma

166947 6U<penSiohin ChirreraPin \Weredinitially BRZRRd N Q0 6Fpretne

(0.40 mmol) were initially charged in a DMF/water mixture

under nitrogen as a protective gas. 3Subsequently, 60.3 ng

of 3-hydroxyphenylboronic acid (0.44 mmol), 126 mg of
scdium carbonate (1.19 mmol) andg 23 mg of
tetrakis (triphenylphosphine)palladium{0) (0.02 mmol} were

added. The reaction mixture was stirred at 90°C for 4 h.
For workup, 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.

According to this method, further inventive compounds were
prepared: for example compounds 152, 153, 154, 208, 209 and
210.

Example 2:

1-Ethyl-3-(3-o-tolylaminopyrido[2,3~blpyrazin-6-yl)urea
{compound 160)

Preparation of l-ethyl-3~{3~o-tolylamincpyrideclZ,3-b]-

pyrazin-6-yl)urea (reaction according to scheme 3}
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dimethylformamide. At 0C, 37 mg of phenol (0.40 mmol) 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-yl)-3-ethylurea (0.40 mmol) were
dissolved in a little predried dlmetlgr}ﬂfjormamlde and added dropwise at
OC. The reaction mixture was stirred at room temperature overnight. After
535 the r@@clti@t:j h@d&m@m&ﬁﬁmtign Sohfionwas added to Hoe-watell urea
nd neutralized with L N HC1. T rcptaedc de pr twas
% %IE %I(er%)I Qhromato%rap%%oﬁ fézl }éﬁlca{gelg(gltﬁég#cl 33 mg of
Séi@ﬁ%?bmethaﬁ@/‘fﬁetﬁéﬁ@ﬁlﬁﬁs gave a”white™@8Rd. According to Tis of

tmethoth, Kutheninventiveccompeyntswete: Giprepaied: fob examptel)  and
160IpRoungs 67, 6%71%@%%%%15%éﬁ?ﬁ&?{;‘ﬂ)’@lﬁ% can %e 22 mmol)

carried out with _triethylamine as’the base in dioxane, or without base in
Wi Rane: Wekdrdidg o BISRiithdd, ﬁur%é?%v@ﬁtl\%rfﬁiﬁéﬁ\%oﬁﬁ&g%?e in a
nprepared: or exaniplecompowwds 59,62165;18apd88.4k a protective

Jhysicprehemigalcharacterisation dESIMSdata for seleeted (100 watts)
.compounds 15 Table 1; New rldor[lzs bpyr%lne d%Pvatlves |th latil
IVt Iﬁécd%?gﬁggorg%ﬁt &'§eRerat formufa” T ¢ volatile

Pyridobyrazing derivative MSigE | (Ve ) Freduced pressure and the
ékawﬂ:}ﬁ§d@@6y|pM@@ﬂ%ﬁ%bﬂﬁﬂ@&”‘5y322ékﬁﬁihkhﬁeamatography on

2-morphalin-4-yl-ethyl)-3-(: 7
pyrldo § i py aZi/m é’lgi) urea T??ﬁ% %reo/@ep heanr;/ lpyndo][);LS gave @
yﬁﬁl@wb]ﬁ?ﬁa‘?% 6-yl]-3-prop-2-inyl-thiourea

According to this method, further inventive compounds were

prepared: for example compounds 161, 180, 211, 212 and 213.
Example 3:

1-Ethyl-3-(3-phenoxypyrido(2,3-b]pyrazin-6-yl)urea
(compound 64)

Preparation of l-ethyl-3-(3-phenoxypyridel2,3-b]lpyrazin-¢-

yliyurea {(reaction acccording to scheme 3)

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 phenol (0.40 mmol) were
added dissolved in a little predried dimethylformamide. The
mixture was stirred at 0°C for 1 h. Subseguently, 100 mg of
1-{3-chloropyridol2,3-b]lpyrazin-6-yl)-3-ethylurea

{0.40 mmol) were digsclved in a little predried
dimethylformamide and added dropwise at 0°C. The reaction
mixture was stirred at room temperature overnight. After
the reaction had ended, the reaction soclution was added to
ice-water and neutralized with 1 N HCl. The precipitated

crude product was purified by column chromatography on
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31 1-[3-(4-hydroxy-phenyl)-pyrido[2,3- 338.3
b]pyrazin-6-yl]-3-((e)-propenyl)-thiourea 35
1-phenethyl-3-(3-phenyl-pyrido[2,3- 370.2 bpyrazin-6-yl)-urea 36
1-(2,3-di-pyridin-2-yl-pyrido[2,3-b]pyrazin- 372.1 6-yl)-3-ethyl-urea 37
1-(2,3-dimethyl-pyrido[2,3-b]pyrazin-84yl)- 246.2 153 MS m/z Comp.
Pyridopyrazine derivative (M+H ) 3-ethyl-urea 38
dr[Brdahygroxy-pheayl}-pyridof2,8:296:3 « blpyeazi-bndind-methyliirea gave a
V)]g-fc';lll{%/elz-35-[;Eii%?dphenoxy-phenyl)-pyrido[2,3 39 398.1 b]pyrazin-6-yl]-urea
ethane sulfonic acid-4-[6-(3-allyl-ureido) 40 400.0
pyrido[2,3-b]pyrazin-3-y1]-phenyl ester 4-dimethylamino-benzoic
Acit46+(3-atlyl 4hureido)pysido[253-bipyrazin:3-dlphenyl 469 3 ester were
g%?éé‘&P&&'ﬁ@ﬁé@!‘é{lﬁpﬁeéd%éﬁ&%d% 67, 69, 73, 80 and 87.
pyrido[2,3-b]pyrazin-3-yi]-phenyl ester
1-ethyl-3-[3-(4-hydroxy-phenyl)-pyrido[2,3 43 310.2 b]pyrazin-6-yl]-urea
MR- (4:aminoiphieny-pytido[2;8:blpyrazivad44 3be.1 carried out with
@Eﬂk%ﬂ?@%&'ﬁgoq{ga dnethy=3-63-phenykpyridol2,3-bIpyazind A5 pase in
fggg Qﬂ”eﬂccording to this method, further inventive
compounds were prepared: for example compounds 59, 62, 65,

81 and 88.

IT. Physico-chemical characterisation

IT.1l ESI MS data for selected compounds

Table 1: New pyride[2,3-blpyrazine derivatives with
relevant MS data according to the general formula
I

MS m/z

Comp . ridopyrazine derivative
p. |Py PY (MHEY)

. 1=allyl-3-(3~-phenyl-pyride[Z,3-blpyrazin-6- 322 .0
yil}~thicurea '

17 1-(2-morpholin-4-yli-ethyl)-3-(3-phenvyl- 379 1
pyridol2,3-blpyrazin—-6-yl}-urea ]

o5 1-[3~{4~hydroxy-phenyl)-pyridol[2, 3- 3362
blpyrazin-6-yl]l-3-prop-Z—inyl-thiocurea ’

31 1-[3-{4-hydroxy-phenyl)-pyrido[2, 3~ 2383
blpyrazin-6-y1]-3-{{e)-propenyl)-thiourea '

l-phenethyl-3-(3-phenvl-pyridol[2, 3-
35 _p . Y P yeTRyY 370.2
bipyrazin-6-yl)-—urea

16 1-(2,3-di-pyridin-2-yl-pyride[2,3-blpyrazin- 2701
b-vl)-3-ethyl-urea o

37 1-{2,3-dimethyl~pyrido[2,3~blpyrazin-6-yl)~ |246.2




l-acetyl-

I-ethyl-3-(3-phenyl-pyrido[2,3 46 336.3 b]pyrazin-6-yl)-urea

1-allyl-3-[3-(4-fluoro-phenyl)-pyrido[2,3- q'7 324.0 b]pyrazin-6-yl]-urea 48
1,1-diethyl-3-(3-phenyl-pyrido[2,3- 322.0 b]pyrazin-6-yl)-urea 49
1-(2-chIoro-ethyl)-3-[3-(4-f|uoro-pheﬁ%)- 346.3

pyrido[2

,3-b]pyrazin-6-yl]-urea 1-e

-3-[3-(4-methoxy-phenyl)-pyrido[2,3

50 324.2 b]pyrazin-6-yl]-urea 1-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-3- 51

308.0 propyl-urea 52 1 [3-(3-phenyl-pyrido[2,3- b]pyrazm -6-yl)- 352.0 Me m/=z
/2 | EORiFEBNR B iR i rfeddAtvEIM+H ) ureido]-acetic acid-e et
ester 1-(3-chloro-pyrido[2,3-b]pyrazin-6-yl)-3..53-252.1 ethyl-urea

1-ethyl-3 $3ﬁ§4ﬁljabm;rphanyl) pyrido[2 3 54 312.2 b]pyrazin-6-y|]-urea

I-[3-(3-ghloro-4- n 0ro-phenyl) dé}é 3 5O 3%6

blpyrazini6-yl 3t ethyitire [g% yI ~Gréfdo) i/rlblo[23 blpyrazin B85 . 1

338.1 3-yl}-benzeitacht-5-{4-{6-(@<y-urgitdi-pyrido[2,3 57 350.9
I-allyl-3~13-{4d-phenoxy-phenyl)-pyridol[2, 3~

39 ally [3-(4-p y-phenyl) -py ] 1981
blpyrazin-6é-yl]-uresa

40 Methane sulfonic acid-4-16-{(3~allyl-ureido)- £00.0
pyride([2,3-blpyrazin-3-yl!-phenyl ester '
4-dimethylamino-benzoic acid-4-[6-(3-allyl-

41 ureido) -pyride[2,3-blpyrazin-3-yl]-phenyl 469.3
ester
Acetic acid-4-[6~(3~allvl-ureido)-

42 ) 364.1
pyrido(2,3-blpyrazin-3-yl]-phenyl ester
1-ethyl—-3-[3-(4-hydrexy-phenyl)-pyridol2, 3-

43 Y [3-{4-hy y-phenyl) -py ( 310.2
blpyrazin-6é-yl]-urea

12 1-[3-{4—-amino-phenyl)-pyrido(2,3-blpyrazin- 311.1
6-yl]-3-methyl-thiourea o
l-ethyl-3-(3-phenyl-pyridol2,3-b in-6-

45 Yy (3-phenyl-py { Jpyrazin 554 .9
yvl}-urea
i-acetvl-l-ethyl-3~(3-phenvl-pyridoelZ, 3-

16 acety etny (3-p yi—PY [ 596 3
blpyrazin-6-yl)-urea
1-allyl1-3-[3-(4-fluorc-phenyl rido[2, 3~

- yi=3-[3-( -phenyl) -py [ s
blpyrazin-6-yl]-urea
1,1l-diethyl-3=~(3-phenyl- ido{2,3-

18 letny (3-p yl-pyridol 399 0
blpyrazin-e-yl)-urea

- {2-chloro-ethyl)-3-[3-(4-flucro-phenyl) -

45 ( y1) [3-( P v 1463
pyrido(2,3-blpyrazin-6é-yl]-urea
l-ethyl-3-[3-(4-methoxy-phenyl)-pyridoi{2, 3~

50 y_ (13-4 y-phenyl}-pyrido{ 1249
blpyrazin-6-yl]l-urea
1-{3-phenyl-pyridof2,3-b razin-6-yl)-3-

51 {3-phenyli-py ] Ipy Y 508 0
propyl-urea

52 [3-(3-phenyl-pyrido[2,3-blpyrazin-6-yl)- 352.0




b]pyrazin-3-y1]-phenyl}-acetamide 58 1-[3-(2,4-difluorc-phenyl)-pyrido[2,3
329.9 b]pyrazin-6-yl]-3-ethyl-urea 59

1-ethyl-
1-ethyl-

-3-(3-morpholin-4-yl-pyrido[2,3- 303.1 b]pyrazin-6-yl)-urea
-3-[3-(4-methyl-piperazin-1-yl)- 60 316.3

pyrido[2,3-b]pyrazin-6-yl]-urea 1-ethy/f-3-[3-(2-hydroxy-phenyl)-pyrido[2,3

61 310.2 b]pyrazin-6-yl]-urea 1-ethyl-3-[3-(2-methoxy-ethylamino)- 6
291.2 pyrido[2,3-b]pyrazin-6-yl]-urea 63 MS m/xz
dofRp(4-civrl dapirsBhneh@seYsl1794.9 (M+E")
pyrido[2}3-b]pyrazin-6-yl]-3-ethyl-urea
1-ethyl-3+(3phendxy-pytide[2:3-bipyrazini6 64 840.2 yl)-urea
I-[3-(cyetopropyimethyl-aming)-pyrido[2,3- 652872 L
blpyrazip6- ﬁpfgth?/ftﬁréé%é?ﬂo bryl=3 P RBSAGR Y- gmiethylf amina)o 5o 1
324.2 pyedof2|3-bimgazin-6-yl}-urea 1-ethyl-3- [3 (4-fluoro-benzyloxy) 67
341.9 pyrido ZHB 1%yr In 6 yl rea 155 MS Io g ﬁldggyrazlne
derivative E M-+ P ﬁéthyl 3- pyrla ripﬁl ng id 5%2 % g 312.2
b]pyrazmkfﬂ 9&4@@&1@9@ gthy-3934pyridin-3-yloxy)-pyrido[2,3- 311.3
;gpwazﬁﬁ%gkygzkhloro—4—fluoro~phenyl)—pyrido[Z,B— 2467
blpyrazin-6-yl]-3-ethyl-urea )
~[6-{3~ethyl- ido) - ido[2,3-b azin-
56 d~[6-{3-ethyl-ureido)~pyridc| lpyrazi 338. 1
3=yl]-benzoic acid
—-{4-[6-(3~ethyl- ido) ~ ido[2,3-
57 n—{4-[6-(3~-ethyl-ureido) -pyrido] 350.9
blpyrazin-3-yl]-phenyl}-acetamide
-[3- ~di - - ido{2,3-
5g 1-[3-({2,4-difluoro~phenyl}-pyridol 3299
blpyrazin-6-yl]-3-ethyl-urea
- -3-(3- in-4-yl- ide {2, 3~
59 1-ethyl-3-(3-morpholin-4-yl-pyridol 3031
blpyrazin-6-yl) ~urea
- - - - —y 1 n—1-v1)—
c0 l-ethyl-3-[3~{4-methyl-piperazin vl) 3163
pyridol2,3-blpyrazin-6-yl]-urea
- -3-[3-(2~ ~ph 1y~ ido[2Z,3-
‘1 l-ethyl-3-[3~(2-hydroxy-phenyl)-pyrido]| 3102
blpyrazin-6~yl]-urea
- w3 [3={2~- h -ethylami -
- l-ethyl-3-[3-{2-methoxy-ethylamino) 291 .2
pyrido[2,3~blpyrazin-6-yl]-urea
€3 1-[3~(4~chloro-3-triflucromethyl-phenyl) - 5849
pyrido[2,3-blpyrazin-é-yl]-3-ethyl-urea )
- -3-{3~ph - ido[2,3-b in-6-
64 l~ethyl-3-{3-phenoxy-pyrido] lpyrazin 1102
yli—-urea
-[3- - &M - ido[2, 3-
65 1-[3-{(cyclopropylmethyl—amino) -pyridol[Z, 287 .2
bipyrazin-6-yl]l-3-ethyl-urea
y l-ethyl-3-{3-[ (pyridin~4-ylmethyl)-amino]- 394 0
pyridol2,3-blpyrazin-6é~-yli-urea
7 l-ethyl-3-[3~{4~flucro-benzyloxy) - 341.9
pyridel2,3-blpyrazin-6-yl]-urea




1-ethyl-3-[3-(tetrahydro-furan-2-ylmethoxy)- 70 318.2
pyrido[2,3-b]pyrazin-6-yl]-urea 1-ethyl-3-[3-(4-morpholin-4-yl- phenyl) 71
379.4 pyrido[2,3-b]pyrazin-6-yl]-urea
1-ethyl-3-(3-hydroxy-pyrido[2,3-b]p razm -6 72 234.3 yl)-urea
1-ethyl-3-[3-(3-methoxy-phenylsulfanyl)- 73 355.9
pyrido[2,3-b]pyrazin-6-yl]-urea 1-ethyl-3-(3-quinolin-3-yl-pyrido[2,3.7

345.1 b]pyrazin-6-yl)-urea 1- benzo[b]thlophen -3-yl- yr|do[2 3 75 388.1m/z
PR azinREXHPRYKAGIES 789 ERYS- (pyridin-2-yIsulfanyl)- 327. 3(M+H")
alD

pyrirln[? 2- h]h\ll".’-17ln R-\I” urea-1 rQ //I rllmnfhl\llor'nln hanvb-n :r:d

fa¥lal \
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773372lbﬁWhyﬁﬁ6ﬁwﬁ3ﬂﬂwwduea4781 pyrld0£2 3- 59
e 2{4-[6- %ngg@ga)priqo{ggég,S? 3 b]pyrazm -3- yl] phenyl} methane5 -3

cilfonan

ul'_,u

Suroriar i —L~euTyr=S=[o=(Ir~pPyrazurs= yl) P IIUULL O IU LOLI' é

g%pyrazmlﬁ@ﬁfw‘éa:l ~(B3beinzsAsuifamny R pyiidof2, BBy rein-6- 80 340.9; 4
3-et M}gfp@aiggﬁlyds-sy[ﬁf}(ilum@wyl [1,4]diazepan-I-yl) 81 330.5 )

pyridof2;3=b]pyrazin=6-ytj-urea 82
13-(4-grhirio-preriyl)- éémo‘&[?tsfﬁfbi}%?n Sggan-2-yimethoxy) 1 .o
pyride([2,3-blpyrazin-t-yl]-urea

- l1-ethyl-3-[3-(4-morpholin-4-yl-phenyl) - 379 4
pyridoi2,3-blpyrazin-6-yll-urea )

l-ethyl-3-(3-hydroxy-pyrido(2,3-b razin-6-
95 Y ( Y VA [ ipy 534 .3
yi)-urea

13 l-ethyl-3-[3-(3-methoxy-phenylsulfanyl)- 155 g
pyride[2,3-blpyrazin~6-yll-urea )

l-ethv]l-3-{(3-quinoclin-3-vli-pyridoiZ, 3~
74 Y ) t5a SRy { 345.1
blpyrazin-6-yl)-urea

5 1-(3-benzoiblthiophen-3-yli-pyrido[Z, 3- 1501
blpyrazin-6-yl)-~3-ethyl-urea ’

. l-ethyl-3-[3-(pyridin-2-ylsulfanyl) - 357 3
pyrido(2,3-blpyrazin-6-yl]-urea '

- 1-[3-{4-dimethylamino-phenyl) ~pyrido[2, 3- 337.2
blpyrazin-6-yl]-3-ethyl-urea )

- n—{4-[6-(3-ethyl-ureido)-pyride[2, 3- 3873
blpyrazin-3-yll-phenyl}-methane sulfonamide ]

l-ethyl=3-[3-(lh-pyrazol-4-yl)-pyridel[Z,3-
79 Yy ‘ [3-(lh-py yii—py [ saq .2
blpyrazin~6-yl]-urea

- (3-benzvlsulfanyl-pyrido[2,3-blpyrazin-6-
80 ( ¥ yi-py [ 155% 340.0
yv1l)-3~ethyl-urea

o 1-ethyl-3-[3-(4-methyl-[1,4]diazepan-1-y1) - 330 s
pyrido[2,3-blpyrazin-6-yl]l-urea '

1-[3-(4-amino-phenyl)-pyrideo(2, 3-b razin-
a5 [3-1 phenyl) -py [ Ipy 3064
o-yl]-3-ethyl-urea

83 1-{3-amino-pyrido[2,3-blpyrazin-6-yl)-3- 233.3




6-yl]-3-ethyl-urea 83 1-(3-amino-pyrido[2,3-b]pyrazin-6-yl)-3- 233.3 156
MS m/z Comp. Pyridopyrazine derivative (M+H ) ethyl-urea 84

1-ethyl-
1-ethyl-

-3-pyrido[2,3-b]pyrazin-6-yl-urea 218.3 86
-3-[3-(4-fluoro-2-hydroxy- phen)él) 328.2

pyrido[2,3-b]pyrazin-6-yl]-urea 87

1-(3-cyclopentyloxy-pyrido[2,3-b]pyrazin-6- 302 3 _yl)-3-ethyl-urea

1-ethyl-38- [3 (4- hydroxy plperldln I yI) 88 317.2 MS m/z

CRB0[2, B HAPHRR TR R Re A BT -pyrido[2,3-b]pyrazin-6- Y1) Uhgas*)

266.2 1_nfh\l| 3. (Q n\Irlmu‘lln L:_\Il n\lrlrlnf') ’-2 00 296.3 h'ln\lr:\-nn 6 \ll\ urea

91 1-ethyii:31"-1(331p§arifc&@-3 yl- pyrido[2 3- 295 3 b]pyrazin- 6 yI) urea 92

allyl-3+(3-ph p r|d023b zl 306.3 _)ur

8’Il/“l(-‘-l‘hvl-2 ’%gm%éyjfl’a?% P\// -pyn rp)[/?i. B?H‘%y’f%%n\/mﬂny(f\/ﬂ Jrea 94 218.3

%é3(3Chbﬁxﬁymm84%$MKﬁhﬁ)dﬁﬁb32 hydroxy-phenyl) - 3282

rido[2 yrazin-6;y 9 :

1 nfh\l| 2 ﬁlpi(ﬂrgifﬁn%\l n-fp?}%%ﬁlg\lfg@% l]h\}ﬁl:é%?l_’u b]pyraz:n 6 yl] LHea

% [3- (3 timﬁéthw;sbmmwwxgﬁpymdg{g @Zb}by?dmﬁa)ﬂ]i&'e@hyl-ug%a 5

133 97y§ pﬂyl@t[gy(ﬂ tulflggrmethoxy phenyl) 378.3 ’
pytidof2;3=blpyrazin-6= y| =tirea—98-1=ethyl=3=(3-furan=2-yt-pyridof2;3-284-2
blpyrazihle-ghhiréa 99 et-BY3H 2 Hethokg-DyAdM-3-7)+825.3 54, »

pyrido{2,3-bljpyrazin-6-yl]-urea

89 (3-phenyl-pyrido[2,3-blpyrazin-6-yl)}-urea 2656.2
l-ethyl-3~(3-pyrimidin-5-yl-pyridolZ, 3~

50 Y (3-py yi-py [ 0963
blpyrazin-g-yl}~urea
l-ethyl-3~(3-pyridin-3-yl-pyridel2, 3~

51 Y (3-py Yi-PY [ 595 3
blpyrazin=-6-yl)-urea
l-allyl=~3~{3-phenyl-pyrido[2, 3-b razin-6-

92 Y {3-phenyl-py ] loy 306. 3
y1i)-urea
l-ethyl-3-{3-piperazin-l-yl-pyridecl[2, 3-

93 y {3-pip yl-py [2, 302.3
blpvrazin—-6-yl)-urea
1-[{3-(3-chl - idin-4-ylmethyl) -

o1 [3-{3-chloro-pyridin v yl) 399 3
pyrido[2,3-bipyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-{3-(6-methoxy-pyridin-3-yl)}~

95 etny {3-(6-m Xy-pYy yLl) 505 3
pyrido(2,3-blpyrazin-6-yl]-urea
1-[3-(3, 5-dimethyl-isoxazol-4~yl) -

96 373, omdim e yb) 313.3
pyridoi{2,3-blpyrazin-6-yl]~3-ethyl-uresa

97 l-ethyl-3-[3-{4-triflucormethoxy-phenyl) - 378. 3
oyrido[2, 3-blpyrazin-6-yl]-urea '
l-ethyl-3-(3-f1 “2-yl- ido[2, 3-

55 ethy { uran yi-pyrido] 2842
blpyrazin-6-yl)-urea
l-ethyl=3~[3-({2-methoxy-pyridin-3-yl) -

99 . v [3={ YRy yLl) 325 3
pyvrido[2,3-blpyrazin-6-yl]-urea
1-[3-{(2,4-dimethoxy-phenvl) -pyridcl[Z2, 3-

100 [3-(2, y-phenyl} -py [ 1530
blpyrazin-6-ylj-3-ethyl-urea




pyrido[2,3-b]pyrazin-6-yl]-urea 100
1-[3-(2,4-dimethoxy-phenyl)-pyrido[2,3- 353.9 b]pyrazin-6-yl]-3-ethyl-urea
157 MS m/z Comp. Pyridopyrazine derivative (M+H) 101

1-ethyl-3-[3-(Ih-pyrrol-2-yl)- pyrldo[czﬁg 383.3 b]pyrazin-6-yl]-urea
1-ethyl-3-[3-(6-morpholin-4-yl-pyri ?3 102 380.3

yD-pyrido[2 3-blpyrazin-6-yll-urea_1-henzyl-3-ethyl-l-(3-phenyl-pyrido[2,3

103 384. 0 b]pyrazm -6-yl)-urea 1-[3-(2-amino- phenyl) pyrido[2, 3 b]pyr&i&n m/z
GemR300, BYEIACREFRE LIRS 855 YARKHYS [3-(4-hydroxymethyl- phenyov+a*)

2A24.2_n Irlrlnf 2 2_hlnvrazin-6 \:11 wrea—106

LT R o) 4 YUl 9 ooyt TMAZIT TV y UrcuA—IUU

O{ -(3- lmﬂm;bMémﬂ)-Wndd{Q@b]lpwdmﬁ —309.2r6yilBéthyRurea 1833
(4- L(@tﬁb@@@%@ﬂ%Z@I@@yrazm 107 336.1 6-yl]-3-ethyl-urea” "~

%g‘%)d\oé[i éj-%!?&k;}%é; r: }{I; ‘;5%‘51'@1[;9%@%’5 ﬁ[%o‘(fﬁ‘t}@nzmb?%@ﬂu@ro -phenyhq 4
418 @zlpyr;dp{cz,aeb pyrazint6-yta3ethyb-uréa 1ibea

droxy-propyl)-3 nyl-"340.0
@M@dO[Z g Jﬁﬁ/?é?h- -yf) [%%5; 11°° phenyl-pyrido[2, 3- 384.0
1-ethyl-33%3-fermyi-4emethoxyzpiaenyl)- 352.1

pyrldo[ZZa[b] n-6-yI urea 112 _
1¢ethyl-3-[3 &vmgthanéécifo%yl pﬁen |§’y§%“2df (2, 3-blpyrazin 309.2
-3-~athyl-urea

l-ethyl-3-[3-(4~hydroxymethyl-phenyl) -
105 . Y [3-{ yl Y yl-pheny ) v o
pyrido{2,3-blpyrazin-6-yl]-urea

1-{3~{3-amino-phenyl) -pyrido[2,3~-blpyrazin-
106 {_ { phenyl) -py [ py 2092
‘ 6-yl]-3-ethyl-urea

107 1-[3-(4-acetyl-phenyl)-pyrido(2,3-blpyrazin- 336
6-yl]-3-ethyl-urea ]

]

1-{3-(2,3~dihydro-benzofuran-5-y1)-
108 336.2
pyrido{2,3-bipyrazin-6-yl]l-3-ethyl-urea

109 1-{3-(4=benzyloxy-3-fluoro-phenyl) - 118 3
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea o

1~-(2,3~dihydroxy-propyl) —3-{3-phenyl-
110 (. Y Y PI pyl) (3-p y 340.0
pyrido[2,3-blpyrazin-6-yl)-urea

l-ethyl-3-[3-(3~-formyl-4-methoxy-phenvyl) -
111 -y : S y-phenyl) 352.1
pyrido[2,3-bipyrazin-6-yl]-urea

112 l-ethyl-3-[3-{4-methanesulfonyl-phenyl) - 190 1
B pyrido(2,3-blpyrazin-6-yl]-urea ’

113 n-{4-[6-(3-ethyl-ureidc}-pyridol[2,3- £09.3
B blpyrazin-3-yl]-phenyl}-succinamic acid )

l-ethyl-3-(3-pyridin-4-yl-pyridoiZ, 3~
114 blpyrazin-6-yl)~urea methane sulfonic acid 295.3
salt

1-[3-{2,6-dimethoxy-pyridin-3-vyi) -
115 , , 354.9
pvridol[2,3-blpyrazin-6-yll-3-ethyl-urea




pyrido[2,3-b]pyrazin-6-yl]-urea 113 n-{4-[6-(3-ethyl-ureido)-pyrido[2,3-
409.3 b]pyrazin-3-yl]-phenyl}-succinamic acid
1-ethyl-3-(3-pyridin-4-yl-pyrido[2,3- 114 b]pyrazin-6-yl)-urea methane
sulfonic acid 295.3 salt 115 1-[3-(2,6-dimethoxy-pyridin-3-yl)- 354.9
pyrido[2,3-b]pyrazin-6-y|]-3-ethy|-ur]eao18158 MS m/z Comp. Pyridopyrazine
derivative , (M+H) 1-[3-(2,6-dimethaxy-pyrimidin-4-yl) 116-356.1

pyrido[2}3-b]pyrazin-6-yl]-3-ethyl-urea 1-[3-(2,4-dioxo-1,2,3,4-tetrahy(Ms m/z
damy iRk SRR RBEE 3KIBr a2 8S/]- 328.4 3-ethyl-urea (M+HY)
1-ethyl-3-[3-(h-indol-5-y)-pyridef2,3-118-333:0-blpyrazin-6-yl-durea

11 3-chlofio-pyride] 2 S-blpyrazim-89yt 3 110 26801 ethyl-thiourea 3561

a'_hyh3ﬁgﬂﬁdgTP?@mﬁﬁﬁyyﬁ%Qﬁﬁgny&?ﬂgl§§%§l—urea ]

pyridef2;3-blpyrazin-6-yl}-turea-Acrylic-acid=4=[6=(3-ethyt-ureido) 121

pyrido[2|3-b]-pyrazirt 3dA1opttenyl éster Spaat ranydro-

14[3-(4-cyape:pheny)-pyrigdo]2,3shipyrazin, 1221310k H-yH-3-ethyl-ureas . 4

1-(3-benzg[], xadiazol-4-yl-pyrido[233- 123 336.0

h]pyrazi!1.-296-%/!%)3-]9 %_%5 124

:lliegthyl-s-13~<€¢41nyﬁir03<y{3?~mblhe>dyapbémﬂ)=33m)-@. yrido[2,3- 4330
blpyrazin-6—-yll-urea |
1-{3-chloro-pyrido[2, 3-k razin-o-ylj =3~

115 ( pyrido] Ipy yl) 268 0
ethyl-thicurea
l-ethyl-3-{3-{4-(2-methoxy-etho -phenyl] -

150 Y { L { . Yy XY)-p Yy 368 .4
pyrido[2, 3-blpyrazin-6-yl}-urea
Acrylic acid-4-[6-{3-ethyl-ureido) -

121 364.1
pyridof[2, 3-bl-pyrazin-3-yl]-phenyl ester
1-13-(4-cyano-phenyl)-pyrido{Z,3-Db razin-

129 [3-( Y B vi)-py [ Tpy 319 .1
6-yll-3-ethyl-urea
1-{3-benzoll,2,5loxadiazol-4-yl-pyrido[Z, 3~

123 ( L : YRy [ 336.0
bipyrazin-6=-yl}-3-ethyl-urea
l-ethyl-3=~[3~{4-hydroxy-3-methoxy-phenyl) -

124 Y {34 y‘ Yy y-phenyl) 2400
pyrido{2,3~blpyrazin-6-yl]-urea
1-[3-{2,6~dimethoxy-phenyl)-pyridc 2,3-

108 [3-{ y-phenyl)-py [ 3542
blpyrazin=-é=-yl]-3-ethyl-urea
1-[{3~(3~acetyl-phenyl)-pyrido[2,3-b razin-

156 L3 yl-phenyl)-py (2, Ipy 33692
6-yll=~3~ethyl-urea
l-ethyl-3-[3~(3-morphclin-4-yl-phenyl)-

127 o 157 (Smmorp Yo v 378.2
pyridoiZ,3-blpyrazin-é-yl]-urea
1-[3-({6—amino-pyridin-3-y1)-pyrido[Z, 3-

128 (37 (6maminopy yi)-pyridol 310.2
blpyrazin-6~yl]-3-ethyl-urea
3-{4-[6-{3-ethyl~ureido) —-pyridolZ,3-bi~-

159 {d4-16-{ Yy ido) py‘ ol ] 4823
pyrazin-3-yl]-phenoxyl-propionsdure
l-isopropyl-3-(3~phenyl-pyrido[2, 3-

130 & .py (3~phenyl-py [ 308. 2
blpyrazin-6-yl}~urea




pyrido[2,3-b]pyrazin-6-yl]-urea 125 1-[3-(2,6-dimethoxy-phenyl)-pyrido
[2,3- 354.2 b]pyrazin-6-yl]-3-ethyl-urea
-[3-(3-acetyl-phenyl)-pyrido[2,3-b]pyrazin 126 336.2 6-y']-3-ethyl-urea

127 1-ethyl-3-[3-(3-morpholin-4-yl-

pyr=_do

1-[3-(6-aming-pyridin-3-yl)-pyrido[2,3- 310.2 b]pyrazin-6-yl]-3-ethyl-ur

henyl)- 379.2
[2,3-b]pyrazin-6-yl]-urea 1 8%

a

3-{4-[6-(3-ethyl-ureido)-pyrido[2,3-_b]- 129 382.3 MS m/z

GomEin- WFBH@W%@&iOﬁ@&&Féa’i#g@propyl-B-(3-phenyl-pyrido[2,?(M +HY)

130.308.2 h]pyrazin-6-yl)-urea 159 MS m/z .Comp.-Pyridopyrazine

derivativel+ c(MtH) e hicytlopenB8i3=@aptienyl-pyridd[2,3 131 333.9 5

razing %QHQ‘}& %e@leg&%@genyl pyrido[2,3-b]pyrazin-6 132 3362

\I|\ urea th\ll ||v‘e=u0 p\lwdn[z 3 363 2

bgjgraznﬂ&yk]ﬂphﬁehy[} -atrylamider 1-3aviciate by 3iBrpheng/i-pyrido %5 5
M@Zh@z@éaﬂ) urea 1-(2- hydroxy ethyl) -3-(3- phenyl pyr|d0[2 3- é ’

3162t DIPyrazinr=o=yn=urca 1= byblUUUlyl 3= \J pllb‘llyl yr|u014 37136

319.8 bjgyrafin Gyij-nesty L -ureide) -pyrido(2, 3 es s
blpyrazin-3-yl]-phenyll-acrylamide
l1-tert-butyl-3-{(3-phenvl-pyridolZ, 3~

134 . ¥ {3-phenyl-py [ 322 1
bipyrazin-6-yl)-urea

_ -{2-hydroxy-ethyl)-3-(3-phenyl-pyrido[2, 3-

135 ) 310.2
blpyrazin—-é~yl)-urea
l-cveleobutyl-3-(3-phenyl-pyrido[2, 3-

136 1'% . Y (3-phenyl-py [ 215 8
blpyrazin-t-yl)-urea
1-allyl-3-[3-{4-nitro-phenyl)-pyridol[2, 3-

137 y [3-¢ . phenyl} -py [ 167 1
bipyrazin-7-yli-thiourea
l-ethyl-1-(ethylcarbamoyl)~-3-{(3-phenyl-

138 ) d ( ¥ , Y 5P Y 365.1
pyrido[2,3-bipyrazin-6-yl)~urea

3~ (4-hydrexy-phenyl)-pyridolZ,3-b razin-

135 [3-(4-hy y P -y ) —py [ Ipy 3230
6~yl]-carbamic acid-allyl ester

3-phenyl-pyrido[Z, 3-b] razin-6-yl) -

140 (3-p .y py Ipy 6-y —
carbamic acid-ethyl ester
l-ethyl-3-[3-{4-phenyl-piperazin-1l-yl)-

141 Y [3-{4-p YLmpip Z1ln yil 178 .3
pyrido[2,3-blpyrazin-6-yl]-urea

-{2,2-dimethyl~[1,3]dioxclan-4-ylmethyl)-3-

142 ( N ¥ : } - . 7 y) 380.2
(3-phenyl-pyrido[2,3-blpyrazin-6-yl)-urea
1,3-bis~- (3-phenyl-pyridoi2,3-blpyrazin-6~

1a3  |Pr7TREsm (Srphenylpyridol Y 471.3
vi)-urea

- {3-phenyl-pyride(2,3-b razin~a~yl) -

144 ( pl ‘y pyridol ley yil) D648
acetamidine
l-ethyl-3-[3-(2-methoxy-pyridin-3-yl}-

145 . ¥ [3={ . y-pyri | Yy 3412
pyrido[2,3-blpyrazin-6-yl]-thiourea

146 1- (4-hydroxy-butyl) -3- (3~phenyl-pyridol2,3- |338.2




1-allyl-3-[3-(4-nitro-phenyl)-pyrido[2,3 137 367.1 b]pyrazin-7-yl]-thiourea
138 1-ethyl-I-(ethylcarbamoyl)-3-(3-phenyl- 365.1
pyrido[2,3-b]pyrazin-6-yl)-urea [3-(4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin

139 323.

0 6-yl]-carbamic acid-allyl ester 140

I(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)1-6é§5.3 carbamic acid-ethyl ester
1-ethyl-3-[3-(4-phenyl-piperazin-l-yl) 141 378.3

pyrido[2,3-b]pyrazin-6-yl]-urea 142 ) MS m/z
tPR-di W?Qtﬁﬂq‘l?\&]ﬁ%?(é%-ﬂ?mybﬁ 380.2 (M+H")
(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

i,3-bis-(3-phemylpyiidof; 3-b]pyrazin-6- 143 471.3 yl)-urea

n-(3-phenyl- rl_(%&é,?;-b pyrazin-6-yi) 54;}3458 acetamidine _

Lt 3-SR o) T4 A3 T L2

pyrido[2,3-bpyrazii-B-yi=thioure 51246

10 puy):3:(-ghonylbyrola 7. 338,2 JEO S 0fz, Comp

Ey@dopyraziﬁe erivati\je. ggHH g)yb pyr %ﬁ-G_—yl)-u a 147 go}%% 4£37.3

1-(3-hydr&X3EBrobY P E3-pRERYI DY riOBIZ 873245~ Blpy radifB-yl)-urea

148]’GWWE%{%ﬁ%S%ﬂY§Pm@mkﬂdéé&%ﬂgﬁ@n@%ﬁ3pyrido[2,3*

@Hé?nyl]-p)érlkdo 2,3-532;3¥r 1zin-6-ylj-yrea 14 326.1

i-ethyl-3- -'\E— @%? V-] (¥nl )-Eyril(?()kfff?‘?’f}l 326.1 b]pyrazin-6-yl]-thiourga
l-ethyl-3~(3~p~tolylamino- ido[2,3-

150 ethy (3=p=~tolylamino~pyrido| 1239
bipyrazin-tc-yl)-urea
l-ethyl-3~[3~(3~hyd ~oh 1)- ido[2,3-

o1 ethy [3= (3~hydroxy~phenyl) -pyrido[2, 3 310. 2
blpyrazin-6-yl]-urea
3-[6-(3-ethyl~ ido) - ido[2, 3~ in-

150 [6-(3-ethyl~ureidc)-pyrido[2, 3-blpyrazin 438 .2
3-yl]-benzoic acid

153 1-[3-(3,4-dimethoxy-phenyl)-pyridol2, 3- 364 1
blpyrazin-é-yli-3-ethyl-urea
1-[3-(4-amino-3-meth - 1)y- ' 2,3-

154 [3-(4-amino methoxy-phenyl) —pyrido{2,3 339 1
blpyrazin-6-yl]-3-ethyi-urea

lsc 3-[6-(3-ethyl-ureido)-pyrido{2, 3-b]-pyrazin- 337 1
3-yl]-benzamid
1-[3-{3-chl ~4~hyd -5-meth -ph Lly-

15g [3-(3-chlcro yadroxy methoxy-phenyl) 374.2
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea
l-ethyli-3-(3-m~tolylamino- ide-[2,3-

157 ethy (3-m-tolylamino-pyrido-]| 323. 3
bipyrazin-6-yl)-urea

158 l-ethyl-3-[3-{4-methoxy-phenylamino) ~ 339.0
pyrido[2,3-blpyrazin-o-ylj-urea
1-{3-{4-chl ~ph lami - ido-~[2,3-

159 i3-{4d-chloro-phenylamino)} ~pyrido-| 3431
blpyrazin-6-yl]l-3-ethyl—~urea
l-ethyl-3-(3-o~tolylamnino=- idol2,3~bl~

160 ethy (3—o-tolylamino~pyrido| ] 353
pyrazin-6-yi)-urea
l-ethyl-3-13- idin-3-ylami - Ldo-

161 ethy [2-({pyridin viamino) -pyrido 3102

[2,3-blpyrazin-6-yll-urea




150 1-e

thyl-3-(3-p-tolylamino-pyrido[2,3- 323.2 b]pyrazin-6-yl)-urea

1-ethyl-3-[3-(3-hydroxy-phenyl)-pyrido[2,3- 151 310.2 b]pyrazin-6-yl]-urea
3-[6-(3-ethyl-ureido)-pyrido[2,3-b]pyrazin- 152 338.2 3-yl]-benzoic acid
153 1-[3-(3,4-dimethoxy-phenyl)- pyr|d0[2 3-354.1
b]pyrazin-6-yl]-3-ethyl-urea 154
1-[3-(4-amino-3-methoxy-phenyl)-pyrido[2,3- 339.1

b]pyrazin-6-yl]-3-ethyl-urea 155 ) MS m/=z

GIBK 3- RV HERRY HRA HIE, S PA&ANE337.1 3-yl]-benzamid (M+H)

1-[3=(3-chloro-4-hydroxy-5-methoxy-pheny}).-156 374.2

,p&idO[Z B pyrarinz6-yi-3-etptuyda phenylamino) - 37 o

fethy-3:(3-m-tolylaming pyride:[2.3 157,323.3, blpyrazin-6-yl)-urea 1587
1_athyvd haoavv-nhanviamina)

== LaLIIyI \J '-r IIICLIIUI\ IICIIyIMIIIIlIU JQ\J U

?é[r'do[Z ?J—b]ii@/hafzﬁrr-% ﬁl?—ur{&rﬂlﬂ—s@hoxy 4-methyl- 3533

(4-c @r@h%ﬁ/iammoa)wﬂ@l@ 12,33 3433 hlpyrazin6 il 3-ethyl-urea
160-T=ethyt=3=(3=o-tolytamino=pyrido{2;3-b}--323:2 pyrazm 6-yl)-urea

7 et BBy E YA AO BRE Lo BE T o) e 5

[2 3-b]pyrazinzGkyl] MéaﬂﬁﬂyﬁﬂSzmtz— Coyip. Ryrielopyrazine derivative

(MFH ) 16271- 4-¢ n%ep%b lamino): 337.2 o)

pil2 SO 1 e Loy S Sy AT | 3245
pyridol 2 I-blpyrazin-6-yl]l-urea

-ethyl-3-[3-{l-methyl~1H- 1-3-

lee l-ethy [3-{l-methy pyrazo 1134
ylamino) -pyrido(Z2,3-blpyrazin-6-yl]-urea

167 l-ethyl-3-[3-{4-fluoro-phenylamino) - 397 .4
pyridoi2,3-blpyrazin-6-yl]-urea
1-{4-hydroxy-butyl)-3-[3- (4-hydroxy-3-

1e8 methoxy-phenyl) -pyrido[2, 3-blpyrazin-6-yl]- 384.3
urea
Phosphoric acid~mono-{4-[6-(3-ethyl-ureido)-

169 pyrido-i2,3=blpyrazin-3-yl]-Z-methoxy- 420.2

' phenyll-ester
-[3-(2-chl ~4~hyd -ph 1)- ido[2,3-

170 1-[3-(2-chloro ydroxy-phenyl) -pyrido| 344.3

blpyrazin-6-yl]~3~ethyl-urea
-[3-(4~chl ~2-meth -rh 1y- ido[2, 3~

171 1-{3-({4~chlcroc methoxy-phenyl) -pyrido| 358.1

blpyrazin-é~yl]-3-ethyl-urea
-[3-~ -di 1-1H- 1-4-yl}-

170 1-13-{3,5-dimethy PYrazo v1) 312 2
pyrido{2,3-bipyrazin-6-yl]i-3-ethyl-urea

173 l-~ethyl-3-[3~-{(l-methyl-1H-pyrazol—4~yl) - 268 .4
pyridel[2,3-blpyrazin-6-yl]-urea

-{3-(5~ -thiophen-2-y1)- Ldo[2, 3-

174 1-{3-(5-cyano iophen viy-pyrido(2, 395 3
blpyrazin-6-yl]-3-ethyl-urea
1-[3-{4-hydroxy-3-methoxy-phenyl) -

176 pyrido[2,3-blpyrazin~-6-y1]-3-(4-morpholin-4~| 453.4
yl-butyl)-urea

177 1-[3-(3-chloro-4-methoxy-phenylamino) - 373.4




163 353.3 phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea
1-ethyl-3-[3-(4-hydroxy-phenylamino) 164 325.3
pyrido[2,3-b]pyrazin-6-yl]-urea 1- ethyl -3-[3-(5-methyl-pyridin-2-yl-amino)
165 324.3 pyrido[2,3-b]pyrazin-6- ea 166
1-ethyl-3-[3-(1-methyl-1H-pyrazol-3-

ylaminn nvridn[? 3- h]n\/ra7in [ \/I1 urea

1-ethyl-38- 3 -(4- quoro phenylamlno) 167 327.4 MS m/z
B o2, B apirs oA Rareled ivatydiSxy - butyl) -3-[3-(4- hydroxy -3- 468
methoxa nhan\ll\ ovridel2-3-blpvwazin-6-wl—384 PDhaoenharie

|||\..,u|u YT LI ALY AN =B Al |u|u|_l_,u Ry Az Oy o0, u tH-ea-t IIUDlJIIUIIb

amd-momﬂﬂiﬁw@%tﬁymrﬁé}’d@)@@% yll-3-ethyl-urea

pyrido-[2 QIQ% al2|r§3 % enyll-ester

17[8-(2-¢hloro- ydrox phen g‘lpyrld1 3- 1707344, 3§ 359.3

b]pyra2|M—?H@é%yﬁu%@ﬂr[@z(ﬂnc"rﬁoﬁblé Téthdxy-phenyl)-pyrido[2.3

171 358, MQJQM 6-¥i-3gthykured - [3;3.p-dimethyl-1H-pyrazoli4-yl)

172 312,2 Lﬁf razin-6-yl]-3-e ;g%/ -urea 360.3

1-ethyl-: ,Efé( it g é’z‘”cﬁ‘%tl\?n o285 98' A Hyridal2,3-h]pyrazin B yI]

urea 1-[3r(5- gya@o B“@iﬁ%tﬁ%Pﬂ@@Baﬂdﬁ@?%rLdo 2,3~

bidyrazin 61‘ -3 eth ljlj§ (e oj}y- -methoxy phenyl)- 176 | 369.3

pyridn[? /r.'-17|n -\/I] (4= mnrn -4-

1- th 1-3- 3 2 1 do[2, 3~

181 ethy [ pyra21n -y amlno) -pyridol 3113
blpyrazin-6-yl]-urea
l-ethyl-3-[3-(3-1 -ph lami -

182 ethy [3-(3~isopropoxy-phenylamino) 167 2
pyrido[2,3-bipyrazin-6-yl]l-urea
l-ethyl-3-[3-(4~hydroxy-3-methoxy-phenyl) - 340.3

183 pyride[2,3-blpyrazin-6-yl]-urea p-1 (free
toluenesulfonate pase)
1-{3-(2-chl - idin-4-ylami -

184 [3-({Z2-chloro-pyridin ylamino) 344 .3
pyrido[2,3-blpyrazin-6-yl]l-3-ethyl-urea

185 1-[3-(3,5-dichloro-4-hydrexy-phenylamnino) - 393 o
pyrideo[2,3~blpyrazin-6-yl]-3-ethyl-urea
1-[3-(3,5~dichl -4~hydroxy-ph -

156 .[ { ichlero ydroxy-phenvyl) 169 9
pyrido[2,3-blpyrazin-6~yl]-3-ethyl-urea
1-[3-(3,4~-dimeth -pl lami - ido {2, 3~

187 [3-( imethoxy-phenylamine)-pyrido] 1692
blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-[3~({3~-hyd -4-methyl-

188 sthyl=3-[3-{3-hydroxy-2-methy 339.1
phenylamine)-pyrido{2, 3-blpyrazin-6-yl]-urea
3-[6~{3-ethyl- ido) - ido{2,3-bl-~ in-

189 [6-{3-ethyl-ureido)~pyrido] l-pyrazin 1213
3~ylamino]-5-triflucromethyl-benzoic acid
l-ethyl-3-[3-(6~meth - idin-3-ylami -

100 ethy [3-(6~methoxy-pyridin ylamino) 5403
pyrido[2,3-blpyrazin-6-yll-urea

101 1-13-~(3, 5-dimethyl-phenylamino)-pyrido[2Z, 3~ 3373

lpyrazin-6-yl]~3-ethyl-urea

192 1-{3- (4-cyano~phenylamino) -pyrido-[2, 3~ 334.1




yl-butyl)-urea 177 1-[3-(3-chloro-4-methoxy-phenylamino)- 373.4 162 MS
m/z Comp. Pyridopyrazine derivative (M+H )

pyrido[2

,3-b]pyrazin-6-yl]-3-ethyl-urea
1-ethyl-3-[3-(naphthalen-2-ylamino)-

/8 359.3

pyrido[2,3-b]pyrazin-6-yl]-urea 179 1-ethyl-3-[3-(quinolin-3-ylamino)- 360.3
pyridcf’) 3 h'ln\lr:\-rin 6 \I" urea—180
1-[3-(3,5 -dlme % hen lamjn rido[2,3- 369.3 MS m/z
%? azin- é’ ﬁl"} urea 18T x)l%é J (M+H)
H-ethyt-3-{3- \pylauu 2=ytamino)=pyrido[2;3=311:3blpyrazin=6-yl}-ureg
1-ethyl-39331S6prBpOXY pheryI&Hin) ~182867.2 |
py”dOB:%bggﬁ§yn§i¥%L”%ah,drox -3-methoxy-phenyl) - 340.1
1-ethyl-3-[3-(4-hy drog%/ -3- methox - hen I% 340.3 18% (£1 )
pyfdo[2| B Bipytazif ﬁ’h?é@ﬁ%%e toiuéndfifonate base) 184 baéi?
1-[3-(2- cﬁigmﬁpxahdmm}damlno) 344.3
pyrido[2 %b ra |nﬁ6 yl]-3- thyl-urea 185 b _
148-(3,5-dic ohr3 y r%x%}% Ia%%n%ﬁi%b% f pyrazin-g 310.2
pyrido[2,3-b)pytaifitB-¢i-3-ethyl-urea
1-[3-(3,5- ‘i“c g)rgh4lQ¥q)r PD§5'¥B 1§6b§§9y%a21n o-v1)-3-
pyrédo[2,3- bbyrazm 6-yl]- ¥eth l-urea 18 ! 306.2
1-[3-(3.4- ai:fﬁett%%ﬁé%eﬁ\ﬂ%ﬁuno) pyrido[2.3- 369.2
b]pyraznq&;,gl&-}syqthgu[@a 1-athyi+3:13,(3r hydroxy-dymethyl- 188 339.1
pHEnylami @1%) rgildO{Z ,3- bﬂ]a}razﬁp §/|] surea h—6-y1]-urea 355.3
3:[6-(3-€t vI Urbide)-pyh \/m’7|n @YE’?’IZJ! Y
1- ~dim 1-
198 l-ethyl=3-[3~(4- hydroxy 3, 5~dimethy 3383
phenyl)-pyride([2,3-blpyrazin-6~yl]-urea
- -] nethyli-1-{3- - i 2,3~
199 3-ethyl~i-phenethyli-1-{3-phenyl-pyrido{ 3952
blpyrazin—-6-yl)-urea
500 1-A11ly1-3-{3-[4- (tetrahydro-pyran~z2-yloxy) - 1222
phenyl]-pyrido[2,3-blpyrazin-6~yl}~thiourea
201 3-ethyl-1-[3-{4-methoxy-phenyl)~pyride{2, 3- 3663
blpyrazin-6-yli-l-propyl—- urea
3-ethyl-1-(3-phenyl-pyrido[2,3-blpyrazin-6- 405 .4
202 yl}-1-{2-piperidin-l-yl-ethyl)~urea (free
hydrochloride base)
203 N-{4-[6-(3-ethyl-ureido)-pyridc[Z,3-bi- 1273
pyrazin-3-yli-phenyl}-2-phenyl-acetamide
. 338.3
— - —_ —_ R — — 2’ —
204 1i-1{4 hyéroxy butyl);-3-(3 phenyl'pyrldo[ 3 (Free
blpyrazin-6-yl}-urea hydrochloride base)
05 Acetic acid-4-[3-(3-phenyl-pyrido(Z, 3- 3680 .4
blpyrazin-6-yl)-ureido]-butyl ester
—({4-amino- —3-{3- - ido[2,3-
o6 1-{4-amino-butyl)-3-{3-phenyl-pyridoZz,3 337 3
blpyrazin-6-yl)-urea
507 1-{5-hydroxy-pentyl)-3-(3-phenyl-pyridolZ, 3- 350 3

blpyrazin-6-yl)-urea




3-ylamino]-5-trifluoromethyl-benzoic acid
1-ethyl-3-[3-(6-methoxy-pyridin-3-ylamino) 190 340.3
pyrido[2,3-b]pyrazin-6-yl]-urea 1-[3-(3,5-dimethyl-phenylamino)-pyrido[2,3
191 337.3 b]pyrazin-6-y|]-3-ethy|-urlegl 192 1 [3 (4 cyano phenylamino)

pyrido [2,3 334.1 163 MS m/z Comp.

blpyrazin-6-yl]-3-ethyl-urea 1-ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl

4Pyridopyrazine derivative (M+H )

340.1 194 pyrido[2,3-b]pyrazin-6-yl]-urea (free hydrochloride base) MS m/z
Go8Ry1-3 RSB 5RO, 3PP 88195 310.2 yi)-thiourea (M+H")
1-(3-chlero-pyridef2;3-blpyrazin 6 yh-3 196-3066:2 eyclohexyt-trea197
%-%thyl-ﬁ 13-(4-hydroxsarhmethedp@ssg rido (2, 3-bj-pyrazin- | .
henylaming):pysidof2 @-blpyeazinéryilurea
=ethyl=3=[3=(#=hydroxy=3;5-dimethyl"198-338:3 )
henyl)-pyrifiof2y3-bipyrazind-ft-ubeay > -methyl-phenyl) - 398 1
3-ethyl-lsphenetbyl-(3-phenykpyridof2,3y199-8882 b]pyrazin-6-yl)-urea
T=AlyI-3% d;gl- teé{ei _dr;g)-_p ran-Z- IQXP)e 200 422.2° .
Qlﬂgnyl]-p{}ri 513% -b yrg Zi -6J9§/‘\1 -?Klio %15{0?5,32 blpyrazin-6 308.2
3-ethyl-l{[8i(4=metFoxy-phenyl)-pyrido[2,3 201 366.3
g]graz'"§6£¥'%'%9&r99Y't Y€t ethyl-p-tolyl-amino) - e
pyride[2,3-blpyrazin-6-yl] ~urea )
912 l-ethyl-3-[3-(2-p-tolyl-ethylamino)- 3511
pyrido[2,3-bipyrazin-6-yl]-urea
—a R 3 A - 3 —
013 l-ethyl=-3-[3~{4-methyl-benzylamino} 337 .9
pyrido{2,3-blpyrazin-6-yl]-urea
— R |2 — v [ o i —_ h l.._
014 1-ethyl-3-{3-{3-flucro~4~-methyl-pheny 347 .9
amino)-pyridol2,3-blpyrazin-6-yl]-urea
-[3=- —di hyl-ph Jami - ido[2,3- |
015 1-[3-{(3, 4—dimethyl-phenylamine} -pyrido]| 337.1
blpyrazin-6-yll-3-ethyl-urea
e — R — e — h }“ _‘_ —
016 l-ethyl-3-[3-(4~isopropyl-phenylaminoc} 3511
pyrido[2,3-bipyrazin-6-yl]-urea
-{4- in-4-yl- 1) =3-{3-ph 1-
517 I-{4-morpholin-4-yl-butyl) {3-pheny 407 .3
pyridol2, 3~blpyrazin-6é-yl)-urea
4= [ 3 {3 — ' 32— in-6-
215 N-{4-[3~{(3-phenyl-pyrido[Z,3-blpyrazin 3793
yij-ureido]-butyli-acetamide
-[3~-(3~amino-4- hyl- - ido[2, 3-
519 1-[3~({3~amino-4-methyl-phenyl)-pyridol 353 .3
blpyrazin-6-yl]-3-ethyl-urea
~[3=-{3- -2- -ph 1)y= 1dof[2,3-
220 1~[3-(3-acetyl-2-fluorc-phenyl)~pyrido| 354 2
blpyrazin-6-yl]l-3-ethyl-urea
— [ — — [ S ¥ —_ l —
051 l-ethyl-3~[3-{4-methoxy~3~methyl-phenyl) 338, 3
pyrido{2,3-bipyrazin-6-ylj~urea
— — - — ] e — e "2’ —
092 1-[3-{6-ethoxy-pyridin=-2~vyl) -pyridoZ2, 3 3393
blpyrazin-6-yl]-3-ethyl-urea
223 l-ethyl-3-{3-{2-fluoro-4-methyl-phenyl) - 326.2




3-ethyl-I-(3-phenyl-pyrido[2,3-b]pyrazin-6- 405.4 202
yl)-1-(2-piperidin-1-yl-ethyl)-urea (free hydrochloride base) 203
N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-b]- 427.3
pyrazin-3-yl]-phenyl}-2-phenyl-acetasiide
1-(4-hydroxy-butyl)-3-(3-phenyl-pyrido[2,3- 338.3 204 (free

MS m/z

bIpyrazin-6-yI)-urea hydrochloride base) Acetic
@9@4'[{@&!&@&?&&@@{8,%%Q&G&Qﬂvé]pyrazin-6-y|)-ureido]-buty|

ester 2Q6 1-(4-amino-butyl)-3-(3-phenyl-pyrido[2,3- 337.3 (M+H")
-chH{ algt%mé %&9@:@@3 -phenyl-pyrido[2,3 207

wAlal \I IIFQQ

arnia

mn ada P
SIREISE P yIIUUIJyIClLIIIC gerva IVC

hyl-penzanide doetiykd-3-3-methoxy 5-methylpheny) 208 **

levrea s

IIuUlL 3 U“JyIaLIII o- yJ. =turea

%ﬁthyl- 335 toR)Ipyrid2! 3-bigyrazine 216 308 yHaFReEL ) — 200 1
ethyl-34{3-fmethyi-pstalyl-epmine):214-387 furea

ridof23-bipyrazin-6 urea1-ethyl-3 - -IOI I-eth 1IN0) 212
g;%ulu pyrido[2:3- %ijyriéln 6Ly flured ff‘é& >T§ %ﬁ@? benzylaming} 4 . 2

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

297 1-{3-(3,5-diflucro-2-methoxy-phenyl) - 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

1l~ethyl-3-[3-(2,3,4-trimethoxy-phenyl) -
229 384.3
pyrido[2,3-blpyrazin-6-yl]-urea

1-[3-(3-chloro-4-methoxy-phenyl)-pyridol2, 3-
230 358.2
blpyrazin-6-yl]-3-ethyl-urea

l-ethyl-3-[3-(3~flucro-4-hydroxy-phenyl] - .
231 328.3
pyride[2,3-blpyrazin-6-yl]-urea

l-ethyl-3-[3~(6-fluoro-pyridin-3-yl)-
232 313.3
pyridof2,3-bipyrazin-6-yl]-urea

1-{3-(2,4-dimethyl-thiazol-5-yl)-pyrido-
[2,3-b]lpyrazin-6-yl]-3-ethyl-urea

233 329.4

534 l-ethyl-3~[3-(2-methoxy-phenyl)-pyrido(Z, 3- 3943
blpyrazin~¢-yl]-urea

535 1-[3-(2~chloro-pyridin~4~yl)-pyridol[2,3- 329 .3
blpyrazin-6-yl]l-3-ethyl-urea

536 1-[3-(5-acetyl-thiophen-2-yl)-pyridol[z, 3~ 4 3
blpyrazin-6-yll-3-ethyl-urea

537 1-[3~(5-chloro-thiophen-2-yl)-pyride[2, 3~ 3341
blpyrazin-6-yll-3-ethyl-urea

Lag |L-ethyl-3-[3-(3-methoxy-phenyl)-pyrido(2, 3= | 4, ,
blpyrazin-6-yl]-urea




213 337.2 pyrido[2,3-b]pyrazin-6-yl]-urea

11-ethy
amino)-

-3-[3-(3-fluoro-4-methyl-phenyl- 214 341.2
pyrido[2,3-b]pyrazin-6-yl]-urea 215

1-[3-(3,4-dimethyl-phenylamino)-pyrisig[2,3- 337.1
blpyrazin-6-yl]-3-ethyl-urea 1-ethyl-3-[3-(4-isopropyl-phenylami.no) 216

3511 pyridof2;3-bipyrazin-6-yij-urea MS m/z
éaﬁ{z‘ﬂ[‘o' Dbl RetyDsd: (ropeoy2l/A07.3 R
pyrido[2;3-b]pyrazin-6-yl)-urea N-[4-[3-(3-phenyl-pyrido[2,3-b]pyrazinigM+H")
218 379 L ur cabut [J-acetamide _
148-(3-arhinb et Bheny pyrido S 518434 3P Y 901237 | o)
b]pyrazinte-yli-Baethy=Grea 1-[3-(3tdeetyl:pfigoro-phenyl)-pyrido[2,3 220
354.2 bFiyr é'n %¥B§D%W¥£BE?§ yLamlno ridol2, 3-
24athyl-3-[3-(4- met oxy-3-methyl phen ) 221 338 3}’ 366.3
pyrido[2, 2 bipyFaAn St 222 1 3-(6EfHoxy-pyridin-3-yl)-pyrido]2,3-
339.3 b]pyrazin:f:yllz3-gthylairga t223 -3 - trlfluoromethyl—

2 4ekthyl-3- ré 3-(2-fluoro-4- eth%?%% - 3%2}??.}2 165 MS ny/ %? mp. 391.4

Pyridopy I devany ?r“ﬁm QXﬁ%ﬁ%meﬁX lwegea

1- ethyI -3- 1&(33—#1uerazgwanethmxm@hiegyl-)pm343ﬂmo } 1483

Byrido[2,3;01pypZin- 6k RA 42 i 16—y 1] - 3-ethyl-urea '

543 l-ethyl-3-[3~{4-phenoxy-phenylamino} - 4013
pyrido{2,3-blpyrazin-6-yl]-urea

- — -chl -2 — 1 —

544 1~[3-{4-chlioro-3-methyl-phenylamino) 357 3
pyridol2,3-blpyrazin-6-yl]-3~ethyl-urea
1-[3-(2-ct -4- ~ph ' -

45 [3-(2-chloro-4-methyl~phenylamingc) 357 1
pyrido[2,3-blpyrazin-6~yl]l~3-ethyl-urea
l1-ethyl-3-[3-{3-triflucrcmethyl-

246 377.4
phenylamino) -pyrido[2,3-blpyrazin-6-yl]l-urea
1-[3-(2-chloro-4-trifluoromethoxy-

247 phenylamine) -pyrido[2,3-klpyrazin-6-yl]-3- 427.3
ethyl-urea
1-13-(4-chloro-Z2-methoxy—5-methyl-

243 phenylamino) -pyrido{2,3-blpyrazin-6-yl]-3- 387.4
ethyl-urea

- —3=[3~ {4 f 1l-ph -

T l-ethyl-3-[3~{4~methylsulfanyl-phenyl) 340.3
pyridol(Z,3-blpyrazin-6-yl]-urea
36— (3= _ . ~ . 3 .

250 [6-(3~ethyl-ureido)~pyrido{2,3-blpyrazin 3733
3-yl]-benzenesulfonamide

S5 N-{4=[3~(3-phenyl-pyrido[2,3-blpyrazin-6~ 4153
yv1l)=~ureidol-butyl}-methanesulfonamide
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1-ethyl-3-[3-(2-fluoro-3-methoxy-phenyl) 225 342.1
pyrido[2,3-b]pyrazin-6-yl]-urea 1-ethyl-3-[3-(3,4,5-trimethoxy-phenyl) 226
384.2 pyrido[2,3-b]pyrazin-6-yl]-urea 227
1-[3-(3,5-difluoro-2-methoxy-phenyl)y360.3
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea
1-ethyl-3-[3-(4-trifluoromethyl-phenyl)- 228 362.3 )
I hyrd OB -BRSFZR ISP L AtEGRS (372 S ARIRAhBLS- phehy f o255 ted
c3igpSumdilo[2,3-b]pyrazin-6-yl]-urea 230
1-[3-(3-chloro-4-methoxy-phenyl)-pyrido[2,3- 358.2

blpyrazin-6-yl]-3-ethyl-urea 1-ethyl-3-[3-(3-fluarq-4-hydraxy-phenyl) 231 ..
R B BT AR PSP ALY I 08 [ Tor Py ARary )
tR32848:88 pyrido[2,3-b]pyrazin-6-yl]-urea 233
Méﬂ[%-j(ﬁcjl-%iaﬁml-t%@@blﬁw*)cpy(rm&2;9-.4)

1 -DIpyrazin-g-yl)-3-ethyl-urea
I%ﬁt%l-?;{%-—(%ﬁr%}nbx&pﬁenylf-%yrf%[z,%%34 32453 tg;%yralzﬁln)-ts-y?]-'uﬁga d
LEY3-(EeRlbrapyridid Ayl pyrido[2, 35235 389 3m, 4H), 8.35 "(d, 2H),

shlpyragin-61yily3-ethyltirea , 1-{3:(5-atetykthigpher:-24y))-pyridef2, 82361 H) .
342.3 b]pyrazin-6-yl]-3-ethyl-urea 1-[3-(5-chloro-thiophen-2-yl)-pyrido[2,3
237 334.1 b]pyrazin-6-yl]-3-ethyl-urea )

Compound 2: "1-(2~methyl-allyl)-3-(3-naphth-2-yl-pyrido[2,63-

b]lpyrazin-6-yl) -thichurea

Mp.: 239-240°C (Decomp.)

H-NMR (de~DMSO): & = 1.94 (s, 3H), 4.32 (m, 2H), 5.07 (s,
1HY, 5.28 (s, 1i#), 7.60-7.€9 {m, 3H), 8.00-8.05 (m, 1H),
8.07-8.12 (m, 1H), 8.14 (d, 1H), 8.42-8.51 {m, Z2H), 8.98
(s, 1H), 9.68 (s, 1H), 11.32 (s, 1H), 12.78 (m, 1H).

Compound 3: 1-[3-(4-methoxy-phenyl)-pyrido[2,3~b]lpyrazin-6-
yv1l]1~3-(2-methyl-allyl)-thio-urea

Mp.: 251-252°C (Decomp.)

'H-NMR (de~DMSO): & = 1.92 (s, 3H), 3.85 (s, 3H), 4.27-4.35
(m, 2H), 5.02 (s, 1H), 5.24 (s, 1H), 7.15 {(d, 2H), 7.58 (4,
1H), 8.31 (d, 2H), 8.41 (d, 1H), 9.46 (s, 1H), 11.29 (s,
1Hy, 12.68 {(m, 1H).

Compound 4: 1-(2-methyl-allyl)-3-(3-phenyl-pyridel2,3-
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,
1H) .

Compound 5: 1l~allyl-3-(3-naphth-2-yl-pyrido[2,3-blpyrazin-
6-y1l) ~thicurea
Mp.: 242-243°C (Decomp.)
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1-ethyl-3-[3-(3-methoxy-phenyl)-pyrido[2,3 238 324.1 b]pyrazin-6-yl]-urea
166 MS m/z Comp. Pyridopyrazine derivative (M+H ) 239
1-[3-(3-bromo-5-methoxy-phenyl)-pyrido[2,3- 402.3
blpyrazin-6-yl]-3-ethyl-urea 240 1-[3(benzothiazol-6-ylamino)-pyrido[2,3-
366.3 b]pyrazin-6-yl]-3-ethyl-urea 1-ethyl-3-[3-(4-methyl-3-trifluoromethyl
241 391.4 phenylamlno) pyrido[2,3- blpyrazm -6- gl]-urea 242
"H-{MB-clArouRethy Pplerfidmingya48.8) » 5.37 (d, 1H), 5.65 (d,
1pyridof2,3-blpyrazin-6xyl]-3-ethyl-area7-7. 68 (m, 3H), 7.97-8.05 (m,

:HH ethyl g[*?’ -(4- %‘v‘” -phenylaning); 243:4013 - ouy 8995 (s, 1H),
rldo razin-6-yl]-urea 244 1-[3-(4- chloro 3- methyl phenylamlno)
o, %é (&R

733 Eyrl 3-Blhyrzin-8ylf-3ethy)s

1 [3 (2-chloro-4-methyl-phenylamino) 245 357.1
23" tapyrﬁﬁt@ﬂ%ﬁﬂyl-y@eﬁéﬁﬁmy%ﬁﬁgnﬂu‘i‘!fmibxlzm_
phenylam rido[2 3b]pyra2|n6yl] urea
hi??’(z“%ﬁ%ré AR W
Mphenyidimino} byﬂdé@?@ﬂbﬂpyrazm 6-yl]-3- 427.3 ethyl-urea
Li-[3nA-chigros2Zranethogy-5-methyl- 248 311), 4.36-4.42 (m, 2H), 5.32
prener g orac gy 4 SR S o, 2,
7pﬁﬁjo[gd3b|b§},)a,zm86§ﬁur(é:§ ?H) 8.42 (d, 1H), 9.56 (s, 1H),
11.29 (s, 1H), 12.56 {(m, 1H).
Compound 7: 1l-allyl-3-[3-{4-hydroxy- pheny1)~pyr1do{2 3-
blpyrazin-6~yl]-thiourea-hydrochloride
Mp.: 160-161°C (Decomp.)
'H-NMR (de-DMSO}: & = 4.36-4.43 (m, 2H), 5.31 (4, 1H), 5.59
(d, 1H), 6.05-6.16 {(m, 1H}, ©6.97 (4, 2H), 7.57 {d, 1H),
8.20 {(d, 2H), 8.40 (&, 1"y, 9.41 (s, 1H), 10.17 (bs, 1H),
11.24 (s, 1H), 12.56 {(m, 1H).
Compound 8: 1-(3-naphth-2-yl-pyride[2,3-blpyrazin-6-yl)-3-
(4-nitro-phenyl)-thiourea
Mp.: 260-261°C (Decomp.)
"H-NMR (de-DMSO): & = 7.61-7.68 (m, 3H), 7.72 (d, 2H), 7.75
(d, 1H), 8.01-8.06 {m, 1H), 8.16 (m, 2H), 8.26 (d, Z2ZH),
8.53 (4, 1H), 8.58 (4, 1H), 9.04 (s, 1H), 9.62 (s, 1H),
9.76 (s, 1H), 11.81 (s, 1H).
Compound 9: 1-[3-(4-methoxy-phenyl)-pyride[2,3-blpyrazin-6-
yl]-3-(4-nitro-phenyl) ~thio-urea
Mp.: 250-251°C (Decomp.)
H-NMR (dg-DMS0): & = 3.85 (s, 3H), 7.17 (4, 2H), 7.71 (4,
2HY, 8.21 (d, 2HYy, 8.22-8.27 {m, 1 H), 8.36-8.42 (m, 3H),
9.53 (s, 1H), 8.6% (s, 1H), 11.77 (s, 1H).
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3-[6-(3-ethyl-ureido)-pyrido[2,3-blpyrazin 250 373.3
3-yl]-benzenesulfonamide N-{4-[3-(3-phenyl-pyrido[2,3-blpyrazin-6 251
415.3 yl)-ureido]-butyl}-methanesulfonamide 167 11.2 NMR
spectroscopic data and melting points.for selected compounds
Compound 1: 1-allyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- 5 thiourea
Melting point: 239-240C (Decomp.) 1H-NMR (d6-DMSO): 6 = 4.40 (m,
Crip &30 (d,01H)1 5188rl; bty b5-37- 63t Phe i) Fyss-d7 (R (M P pBrazgin-
G(dygy—l),t@ﬂﬁlggam) 9.50 (s, 1H), 11.35 (s, 1H), 12.55 (m, 1H). 10
Comp d 2 methy allyl)-3-(3-naphth-2-yl-pyrido[2,3- b]
yrazm- yi-thio ureépML 239-240C (Decomp.) 'H-NMR (d6-DMSO) S =
HOIE, SAYS S0 Im, BHT, 5.075s, 25 ), 5.28 G311 57 6007 69“(1m 8.34
@H), 8:00-8.954m, 1H), 8:07;8.82¢m, 1K), 8114 (d,]#)28.42:8.51¢m, 12.75
(%H) 8 (s, 1H), 9.68 (s, 1H), 11.32 (s, 1H), 12.78 (m, 1H). Compound
-[3-(4-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6- 20
yl]-3-(2-methyl-allyl)-thio-urea Mp.: 251-252C (Decomp.) 1H-NMR
QAbHoMED)1 B = 1.92¥s 1833 (S -313); diidhy Bpymide]%5.62 (s,

ﬁ%é&@(@éb&}ﬂ ApydodHea7-58 (d, 1H), 8.31 (d, 2H), 8.41 (d, 1H),
(s,.1H), 11,29 (s, 25 1H), 12.68 (m, 1H). Compound 4:

Wﬁ?(z-n?e%ﬁylzﬁl I)CS -(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-thiourea Mp.:
'P5I2R6CADSREHAD.) 30 'H-NMROWE-BMST),; 62£ 1.900(s? BH),- 4.830-4:35 2H)
Am @), 501 ((§, 1H} 5,225(s5 1H),, 7.55- 7n‘80 (0 4H) £8.38-828 (Mmp=2H), 8. 45

?d‘,‘%%’)l,%%éz (5, 1), 11.32(S,1H), 12.89(M. 1 45 (s, 1m).

Compound 12: l-methyl-3-(3-phenyl-pyrido[2,3-blpyrazin-6-
yl)}-thiourea

Mp.,: 253-254°C

"H-NMR ({dg-DMSO): & = 3.25 (s, 3H), 7.59-7.67 (m, 4H), 8.38
(d, 2H), 8.46 (d, 1H}, 9.52 (=, 1H), 11.31 (s, 1H), 12.10
(s, 1H).

Compound 13: l-benzyl-3-(3-phenyl-pyridof2,3-b]lpyrazin-6-
yl)~thicurea

Mp.: 232-233°C

'BE-NMR (d¢-DMSO): & = 4.96 (m, 2H), 7.37-7.48 {(m, 3H),
7.54-7.67 (m, 6H), 8.32 (4, 2H)}, 8.47 (d, 1H), 9.52 (s,
1Hy, 11.43 (s, 1H)}, 12.91 (s, 1H}.

Compound 14: 1-(4-fluoro-phenyl) -3- (3-phenyl-pyridoi2, 3-
blpyrazin-6-yl)-thiourea

Mp.: 225-226°C

'H-NMR  (d¢-DMSO): & = 7.33 {(m, 2H), 7.57-7.65 (m, 3H),
7.70-7.81 {m, 3H), 8.34 (d, 2H), 8.54 (d, 1H}, 8.57 (s,
1HY, 11.62 (s, 1H;.

Compound 15: 1-(3-phenyl-pyrido[2,3-blpyrazin-6-yl)-3-p-
tolyl-urea
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1H). 35 Compound 5: 1-allyl-3-(3-naphth-2-yl-pyrido[2,3-b]pyrazin-

6-yl)-thiourea Mp.: 242-243C (Decomp.) 168 1H-NMR (d6-DMSO): S =

4.42 (m, 2H), 5.37 (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 (s,

1H), 9.70 (s, 1H), 11.36 (s, 1H), 12.58 (t, 1H). 5 Compound 6:

1-allyl-3-[3-(4-methoxy-phenyl)-pyrido[2,3- b] pyrazin-6-yl]-thiourea Mp.:
Mg40-24b & (Becamp.) 1H-NMR (d6-DMSO): 8 = 3.87 (s, 3H), 4.36-4.42 (m,
1 .32 .10 ), 5,60 ( , 6.06- (m,,1H), 7,16 ( ), 4.

M), g‘.jéi %??S% éa.542‘((;j,Z 1%? 3%6 (%gﬁ() 3‘1522)9 ((ijiﬁin%%g,_%?(%?z e
21y Contifound 7: 1¢allyl-3H3+(4-hy8foxybhenyl)-pyritiof2 3-(f5 2H), 8.44
(Blpyrazin-69y/Fthiquweaihydrochioride Mp.: 160-161C (Decomp.11H-NMR
(d6-DMSO): 6 = 4.36-4.43 (m, 2H), 5.31 (d, 1H), 5.59 (d, 1H), 6.05-6.16
(m, 1H), 6.97 (d, 2H), 7.57 (d, 1H), 8.20 (d, 2H), 8.40 (d, 1H), 9.41 (s,
CoRpAERey (b161H), Lo SRS IATy 1555 (HOFaF O porfeay L) ~3- (3
rbédnbpbihe2dd-pYridol2] bimaanin G-yl 3= {e#ro-phenyl)-thiourea
,y%gp,_: 2607261C (Decomp.) 25 "H-NMR (d6-DMSO): 6 = 7.61-7.68 (m, 3H),
[.72 (d, 2H), 7.75_(d, 1H), 8,01-8.0 , 1H), 8,16 (m, 8.26 (d, 2H),
53‘945%, 18 85 1 ):““9.645(5‘ 1H%5,99.b}§2(sé ’ 9.72727)&, f%g) fiagl 7.89
(g, 1H).)30 Cotpoutd 9:H-[3-f-AretHexy-plienylBpyiitio[2 3-Blpyrazin-68  (d,
My 3-(4-nitso-phenyb-thiosureg sMpg:, 250:251C (Degomp,) THNMR
(d6-DMSO) : 6 = 3.85 (s, 3H), 7.17 (d, 2H) , 7.71 (d, 2H), 8.21 (d, 2H),

8.22-8.27 (m, 1 H), 8.36-8.42 (m, 3H),
Compound 17: 1-{(2-morpholin-4-yl-ethyl)-3-(3-phenyl-

pyrido[2,3-b]pyrazin-6-yl) —urea

Mp.: 226°C

"Y-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 (s, 1H), 9.42 (s, 1H), 10.18 (s, 1H).

Compound 18: l-cyclohexyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-
6-yl) -thiocurea

Mp.: 230-232°C

*H-NMR (dg-DMSO): & = 1.50-1.75 (m, 6H}, 1.80-2.0C (m, 4H),
7.55-7.70 {(m, 4H)}, 8.37 (d, 2H), 8.45 {d, 1H), 9.55 (s,
1H), 11.20 (s, 1H), 12.8C (s, 1H).

Compound 19: 1l-isopropyl-3-{3-phenyl-pyrido[2,3-b]lpyrazin-
6-yl) -thiourea

Mp.: 229-230°C

'H-NMR (dg-DMSO): & = 1.40 (d, 6H), 4.40-4.50 (m, 1H),
7.58-7.66 (m, 4H), 8.36 (4, 2H), 8.44 ({d, 1H}, 9.52 (s,
1H), 11.20 (s, 1H), 12.48 (s, 1H).

Compound 20: i1-furan-2-ylmethyl-3- (3-phenyl-pyridoi2, 3-
blpyrazin-6~yl) -thiourea
Mp.: 250°C (Decomp.)
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359.53 (s, 1H), 9.65 (s, 1H), 11.77 (s, 1H). 169 Compound 10:

1-tert.butyl-3-(3-phenyl-pyrido[2,3-b]pyrazin- 6-yl)-thiourea Mp.: 227C

(Decomp.) 1H-NMR (d6-DMSO) : S = 1.65 (s, 9H), 7.53-7.69 (m, 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-cyclopropyl-3-(3-pHényl-pyrido[2,3- b]

pyrazin-6-yl)-thiourea 10 Mp.: 233-234C 1H-NMR (d6-DMSO): S =
10.4648.80{m 2t 0:915 1004y 2H) s 3.2043.28 406 AH)m7 517472 gnis8  (d,
1‘19@')’ 8.36.(d. 2H).8.4p (d’zzliLwH)’ 9p2,(5, 1H). 133%1 (SglH) 1%&‘,5 (5e1H)- 5 45

Compound 12: 1-méthyl-3-(3-phHenyl-pyrido[2,3-b]pyrazin-
\A)-thidureaMp 2 2632548 1H-&Nf#?(d@ibwﬁé)): §£-§§5 (S 3HyD) -
7.59-7.67 (m, 4H), 8.38 (d, 2H), 8.46 (d, 1H), 9.52 (s, 1H), 11.31 (s, 1H),

CE&&Q&%&@L1H)égqmp9unQQéE clopro yl~3f(3—phenyl~5yrido[2,3~
1-benzyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-thiourea Mp.: 232-233C
APYEAR REIDMEIBF = 4.96 (m, 2H), 7.37-7.48 (m, 3H), 7.54-7.67
Mm, 6H)58:325@, 28), 8.47 (d, 1H), 9.52 (s, 1H), 11.43 (s, 1H), 12.91 (s,
lg)i]tlﬂw%qn@eel-'lﬂﬂtlgdﬁ ;-@Mﬂu%qubegylémf-(m@%épy?ﬂd0/[2)30 3@5 (HE’ 2H),
razin-6-yl)-thiourea : - - - = m,
Zzﬁ)% 7.5597-3.6%%, %ﬁi,' 7. 03‘7%.8‘1% (ngn,gsﬁf}'&s%(%: 2&)‘,%@4%’, 1&35? 95734
(¢, 18),)11.62 & 1K),35'80mp8urd 18:s, 1H), 9.46 (s, 1H), 10.12
d=(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-3-p- tolyl-urea 170

Compound 22: l1-methyl~3-{3-(4-nitro-phenyl)-pyrido[2, 3~
blpyrazin-6-yl]—thiourea
Mp.: 270°C

‘H-NMR (dg-DMSO): & = 3.25 (s, 3H), 7.70 (d, 1H), 8.44 (d,
2H), 8.5C (d, 1H), 8.64 {(d, 2H), 9.64 (s, 1H), 11.38 (s
1HY, 12.03 (s, 1H).

r

Compound 23: 1-[3-(4-hydroxy-phenyl)-pyrido[2,63-]pyrazin-6-
v1l]-3-methyl-thiocurea

Mp.: 282°C

'H-NMR (de-DMSO): & = 3.25 (s, 3H), 6.98 (d, 2H), 7.57 (4,
1#y, 8.26 (4, 2H), 8.40 (d, 1H), ¢9.45 (s, 1H;, 10.18 (s,
iH), 11.25% (s, 1H), 12.10 (s, 1H).

Compound 24: 1-allyl=-3~[3~(4-nitro-phenyl) -pyridoi2,3-
blpyrazin-6-yl]-thiourea

Mp.: 244°C {Decomp.)

'H-NMR (ds-DMSO): & = 4.40 (s, 2H), 5.36 (d, 1H), 5.59 (d,
1H), 6.08-6.15 (m, 1H), 7.71 (4, 1H), 8.46 (d, Z2H), 8.51
(d, 1H), 8.60 (4, 2H), 9.64 (s, 1H), 11.45 (s, 1H), 12.51
(t, 1H}).

Compound  25: 1-allyl=-3~[3~-(4-hydroxy-phenyl) -pyride[2, 3-
blpyrazin~6-yl]-urea
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Mp.: 298-299C 1H-NMR (d6-DMSO) : S =2.29 (s, 3H), 7.20 (d, 2H) , 7.52

(d, 2H), 7.59-7.67 (m, 3H), 7.80 (d, 1H), 8.38 (d, 2H), 8.44 (d, 1H), 9.59

(s, 1H), 10.36 (s, 1H), 11.46 (s, 1H). 5 Compound 16:

1-(4-chloro-3-triluoromethyl-phenyl)-3-(3- phenyl-pyrido|[2,

3-b]pyrazin-6-yl)-urea Mp.: 250C 1HNMR (d6-DMSO): S = 7.58-7.67 (m,

3H), 7.74 (d, 1H), 7.80 10 (d, 1H), 7.87 (d, 1H), 8.21 (s, 1H), 8.39 (d, 2H),

8:48 (b4 dH)9.9848ckH),110.55 (s, 1H), 11.82 (s, 1H). Compound 17:

- (2-morpholin-4-yl-ethyl)-3-( -[))&?nyl- pyrida[2,3:-b]pyrazin-6-yl)-ure

i?lp%? 6 H%r“\f{lﬁ%ﬁ d -D‘Méo s 432.43-%36'7 rn',%%—i) .40-}31918' (%,'1357 (c

PH), 3%6(28:69-(, 4H); 7.5817.70H,74H)18.3818.40 (m>3H)(D.29 {5, , ©.22

i), 242 (s,dlH)3 1048 (sHtH). 20 Compound 48, 9.45 (s, 1H), 10.13
-Cy exyl-3-(3zphenyl-pyrido[2,3-b]pyrazin- 6-yl)-thiourea Mp.:

é%b-ci'ggc 1IJL—|§N§?R %G-DR%@O) : 6 =1.50-1.75 (m, 6H), 1.80-2.00 (m,

4H), 7.55-7.70 (m, 4H), 8.37 (d, 2H), 8.45 (d, 1H), 9.55 (s, 25 1H), 11.20

Conitdiad@.80 (s, 2Hd). Compatmfietd(3~allyl~thioureido) -pyrido([2, 3-

1 B@ﬂkSé3ﬁhﬂy$ﬂ¥8qgl2£59mym§,16-¥9é@purea Mp.: 229-230C

30 TH-NMR @(GBDMSO): 6 = 1.40 (d, 6H), 4.40-4.50 (m, 1H), 7.58-7.66

XM 1H) 28 367@, 2H), 8.44 (d, 1H), 9.52 (s, 1H), 11.20 (s, 1H), 12.48 (s

"HHNICompeuhd 207 1-firan-2-yifethyl-3-E8pheryl3dyrilof23-(85 4H), 5.35

b&gyérl@gm-p-y@:th%)ur&% MR 255% (l@d@ccem)@-% 17<%1,16H1HMR $56@M$§) D1H),
=4 S, .5 , 1H), 6. , .59-7. ,4H), 2,74 (d,

%6,7 8.é5?((d,aﬁ_‘26:8.§85%d, 1%%), 93@(@, %ﬂfﬁligf&‘ﬂ)z 1Z.8§O(s, ﬁir) )

11.40 (s, 1H), 12.52 (t, 1H). :

Compound 27: 1-allyl-3-[3-(3-hydroxy-phenyl) -pyridec[2,3-

blpyrazin-6-yl]-thiourea

Mp.: 205°C {Decomp.}

'H-NMR (de-DMSC): & = 4.41 (s, 2H), 5.33 (d, 1H), 5.58 (d,

1), 6.07~6.15% (m, 1H), 6.99 (d, 1H}, 7.42 (t, 1H), 7.¢64

(d, 1H), 7.72 {s, 1Hy, 7.77 (d, 1H), 8.46 (d, 1H), 9.45 (g,

14y, 9.80 (s, 1H), 11.37 (s, 1H), 12.5% (s, 1H).

Compound 28: 1-allyl-3-(3-benzoil,3]dioxol-5-yl-pyrido{2,63-
bijpyrazin-6-yl) -thiourea

Mp.: 218-220°C (Decomp.)

'"H-NMR (dg~DMSO): & = 4.40 (s, 2H), 5.31 (d, 1H), 5.60 (d,
1H), 6.08-€¢.20 {(m, 3H), 7.16 (4, 1H), 7.81 (d, 1H)}, 7.%0
{s, 1H), 7.96 (d, 1H), 8.43 (d, 1H), ©9.49 (s, 1H), 11.34
(s, 1H), 12.58 (s, 1H).

Compound 29: 1~[3-{(4~hydroxy-phenyl)-pyridol2,3-blpyrazin-
6~-y1l]-3-prop-2-inyl~-thio-urea

Mp.: 350 °C (Decomp.)

'H-NMR (dg-DMSC): & = 2.09 (s, 1H), 2.44 (s, 2H}), 6.99 (4,
20y, 7.19 (s, 1H), 7.44 (s, 1H), 8.24 (d, 2H), 8.Z26 (d,
1H), 9.2% (s, 1H), 10.08 (s, 1H), 11.81 (s, 1H).
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5 Compound 21: 1-cyclopropyl-3-(3-phenyl-pyrido[2,3-
b]pyrazin-6-yl)-urea Mp.: 158-160 C 1H-NMR (d6-DMSO): S = 0.52-0.60
(m, 2H), 0.72-0.82 (m, 2H), 2.70-2.79 (m, 1H), 7.57-7.65 (m, 3H), 7.71 (d,
1H), 8.34 10 (d, 2H), 8.38 (d, 1H), 9.21 (s, 1H), 9.46 (s, 1H), 10.12 (s,
1H). Compound 22: 1-methyl-3-[3- (]4 Hitro- -phenyl)-pyrido[2,3- 15
b]pyrazin-6-yl]-thiourea Mp.: 270C 1H-NMR (d6-DMSO) S = 3.25 (s, 3H),

dbﬁﬁ&dm&ﬂ &64(d1ZHIX§501d[BHX4Hﬁ&akéﬁﬁvﬁﬁﬁh§aﬂh§y££38[2,3—
bfif’ Zl_QF]lZ Og 20 C ound 23:

y roxy eny pyr| ,3-]pyrazin-6- yl]-3-methyl-thiourea Mp.:
D@s«zc%?q NMR (dB:DMS0O): S = 3.25 (s, 3H), 6.98 (d, 2H), 7.57 (d, 25

*EHNER26 (i - ZJM)SQS 40d=H),. 245 (s, 1H)10.18.(34 1K), 118D (s,5LH)0 (4,

31% 10 (s, d4).Compoynd 24; 1- a”e/' Fal3-(4; n't@al?heny')a@/“ 8l2:3ra), 8.24
pyrazin-6-yl[-thiourea 30 Mp 244C (Deco 10%) 1H-NMR (d6-DMSO 3

‘4144%% 5721y 4536 9d, 1Y /580 ta, 1), 6108-6.154m: AH)S7.71a! 31,34
tH), BHAG, (d} 2H)08.54, (d,HH), 8.60 (d, 2H), 9.64 (s, 1H), 11.45 (s, 1H),
12.51 (t, 1H). 35 Compound 25:

PR ety 1 TRt Bl (PR haal B 13Dy razin-
653110“31H;EB eBTBRS L L FYhe.07YEeaH), 7.59 (d, 1H), 8.22 (d, 2H),
8.38d, Li),-938ds,:1H),9.45 (s2 1H),10:18 5 (5. 1H), 40,18 (s, 1Hy.. 06 (4,
2H), 7.22-7.26 (m, 1H), 7.59 (d, 1H), 8.25 (d, 2H), 8.45
(¢, 1H), 9.48 (s, 1H), 10.20 (s, 1H), 11.56 (s, 1H), 14.67
(s, 1H).

Compound 32: l1-allyl-3-[2,3-bis-{4-hydroxy-phenyl)}-
pyridol2,3-blpyrazin-6~yl]l-thicurea

Mp.: 270 °C (Decomp.}

YH-NMR (de-DMSO}: & = 4.40 (s, 2H), 5.25 (d, 1H), 5.50 (d,
1H), 6.02-6.13 {m, 1H), 6.74 (d, 2H), 6.76 {d, 2H), 7.31
(d, 2HY, 7.36 (d, 2H), 7.62 (d, 1H), 8.42 (d, 1H), 9.78 (s,
1HY, 9.85 (s, 1H}, 11.30 (s, 1Hy, 12.47 (s, 1H).

Compound 33: 1-[2,3-bis— {(4-hydroxy-phenyl) -pyride[2,3-
blpyrazin-6-yl]-3-((E) -propenyl}) ~thicurea

Mp.: 240 °C (Decomp.}

TH-NMR {dg-DMSC): & = 2.05 (d, 3H), 5.10-5.18 (m, 1H), 6.74
(d, 2H)y, €.76¢ (d, 2H), 7.20~7.2¢ (m, 1H), 7.34 {d, 2zH),
7.39 (d, 2H), 7.63 (d, 1H), 8.45 {(d, 1H), 9.79 (s, 1H},
9.89 (s, 1H), 11.55 (s, 1H), 14.56 {(d, 1H).

Compound  34: 1-allyl~-3~{2~ (4-hydroxy-phenyl) ~pyrido[2,6 3~
blpyrazin-6-yl]-thiourea

Mp.: 260 °C {Decomp.)

'H-NMR (de-DMSO): & = 4.40 (s, 2H), 5.28 (d, 1H), 5.48 (d,
1H), €.03-6.12 {(m, 1H), ©€.96 {(d, 2H), 7.66 (d, 1H}, 8.1¢6
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Compound 26: 4-[6-(3-allyl-thioureido)-pyrido[2,3- b]pyrazin-3-yl]-benzoic
acid ethyl ester Mp.: 223-224C 10 1H-NMR (d6-DMSO): S = 1.39 (t, 3H),
4.35-4.42 (m, 4H), 5.35 (d, 1H), 5.60 (d, 1H), 6.08-6.15 (m, 1H), 7.68 (d,
1H), 8.17 (d, 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-alk#-3-[3-(3-hydroxy-phenyl)-pyrido[2,3-
b]pyrazin-6-yl]-thiourea Mp.: 205C (Decomp.) 'H-NMR (d6-DMSO) : S =
441 £55,2H)55.33 (@le)ﬁ#}% (sl, 53H)( 6,07:6:45 (Mg 1, 6:99 (), 11 .31
7 42 (t 1H) 64 2? ]élg 7 72 (s, 1H), 7.77 (d, 1H), 8.46 (d, 1H), 9.45

r 1 (5, (iH 11.377(8, 1H), 12.55 (s, 1H). Compound 28:
1 aIIyI 3 (3 benzo[1,3]dioxol-5-yl-pyrido[2,3- b]pyrazin-6-yl)-thiourea 25

MRp ISR NG (Doghana tity NMR (36MEP) < Sy St (5, 2H)p§2dd(th—6-

5}560m 1H), 6.08-6.20 (m, 3H), 7.16 (d, 1H), 7.61 (d, 1H), 7.90 (s,

YiH), 56 (d, 1H), 8.43 (d, 1H), 9.49 (s, 1H), 11.34 (s, 1H), 12.58 (s, 1H).
Co%?dbun‘a 293 a<@TR-Aydroxy-phenyl)-pyrido[2,3-b]pyrazin-

1a—mh]m%pr(@g—28mybthto Grea MpaB50.C{Decompd JH-NMRAdB-BNIS®),: SH) ,

7209 (8 f 447(52%H) 6. 992 35.26), 7.19 (5, 4H), 74445, BHke

824(d 2H 6 )92 (sljloos(s 1H), 1181{3 1H), 173
mpéur?d 30" C%L al@/ﬁéf[?, {a %?/dr&y ph@ﬁyl) Byrdtﬁ)[Z §s ; 10.18 (s,

Blpyrazin-6-yl]-thiourea Mp.: 230 C (Decomp.) 'H-NMR (d6-DMSO) : 6 =

4.40 (s, 2H), 5.34 (d, 1H), 5.60 (d SlH) 6.07-6.15 (m, 1H), 6.98 (d, 2H),

B 824 (1,2 82 A A% 0. 2013 (3 MMM n o
vl)-3-ethyl-urea

Mp.: 236-237 °C

'H-NMR (de-DMSO): & = 1.13-1.22 (m, 3H), 3.28-3.39 (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 (d, 1H), 8.29 (d, 1H), 8.47 (d, 1H),
9.08 (s, 1H), 10.20 (s, 1H).

Compound 37: 1-(2,3-dimethyl-pyrido[2,3-blpyrazin-6-yl)-3-
ethyl-urea

Mp.: 246-248 °C

'‘H-NMR {d-DMSO): & = 1.17 (t, 3H), 2.64 (s, 3H), 2.67 (s,
3H), 3.24-3.40 {(m, 2H), 7.55 (d, 1H), 8.24 {(d, 1H), 9.14
(s, 1H), 9.¢1 (s, 1H).

Compound 64: l-ethyl-3-(3-phenoxy-pyrido[2,3-blpyrazin-6-

yl) —urea
Mp.: 256-258 °C

IH-NMR (de-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 (d, 1H),
8.32 (d, 1H), 8.34 (bs, 1H), 8.71 (s, 1H), 9.90 (s, 1H).

Compound 85: l-ethyl-3-(3-imidazol-1-yl-pyridoi2,3~
blpyrazin-6-yl) —urea
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Compound 31: 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin- 10
6-yl]-3-((E)-propenyl)-thio-urea 1H-NMR (d6-DMSO) : 6 = 2.12 (d, 3H) ,

5.17 (m, 1H), 6.96 (d, 2H), 7.22-7.26 (m, 1H), 7.59 (d, 1H), 8.25 (d, 2H),

8.45 (d, 1H), 9.48 (s, iH), 10.20 (s, 1H), 11.56 (s, 1H), 14.67 (s, 1H). 15
Compound 32: 1-allyl-3-[2,3-bis-(4-h{éroxy-phenyl)- pyrido[2,
3-b]pyrazin-6-yl]-thiourea Mp.: 270 C (Decomp.) 'H-NMR (d6-DMSO): 6 =
4404, g%@@)&gﬂ@d 5.5H% (dg 23 fh),ﬁga-g%dsxm 14 674 (0, 20,
73% (S,ZSIH)?%?S’S (;F]Yé) ff.’so ]é? IH)%F?%? ?ss ’1H}L.Eg6m§éér(¢d 3@ L},
8-[2 3-bis-(4Hydrox§-pHenyi-pyridb[2,3925 % (s, 1H), 10.16 (s, IH)
Hlpyrazin-6-yl]-3-((E)-propenyl)-thiourea Mp.: 240 C (Decomp.) 'H-NMR
(d6-DMSO): 6 = 2.05 (d, 3H), 5.10-5.18 (m, 1H), 6.74 (d, 2H), 6.76 (d,

2H), 7.20-7.26 (m, 1H), 7.34 S?M%ZH:{ 7.39 (d, 2H), 7.63 (d, 1H), 8.45 (d,
Campauns(s, 1437 30 9.8933 144y, 1 155 (& 12h 1R mRGRY ) Py Fidel2, 3-
Kleypaahd 32-FidlykBd 2444w droxy-phenyl)-pyrido[2,3-
Dmpyraggb&y({]-tm%g%%yl_g.: 260 C (Decomp.) 35 'H-NMR (d6-DMSO) : 6
=4.40 (s, 2H) , 528 (d, 1H) , 5.48 (d, 1H%, 6.03-6.1,2 (m,1H) 696 (d, .
Py Red fa- PHY B 16 377 (4 28), §43 (d1H) 29,59 (< SrHy-H0067s2° (4
1H), 15.330(s; 1H), 12040 {S{1H).8Cémpdand 35t) , 8.55 (s, 1H), 8.64
laphenethyl-3:@phenyl-pyrido[234pyrazin-6: Byy))-urea Mps2501€) , 10.35
é%)_lec p.) 1H-NMR (d6-DMSO) : S = 2.88-2.95 (m, 2H) , 3.52-3.60 (m,

), “7.18 (t, 1H), 7.28 (t, 2H), 7.42 (d, 2H), 7.58-7.68 (m, 4H), 8.37 (d

3H), 9.25 (s, 1H), 9.48 (s, 1H), 10.18 (s, 10 1H).

Compound 151: l-ethyl-3-[3~-(3-hydroxy-phenyl)-pyrido[2, 3~
blpyrazin-6-yl] —urea

1H-NMR (de-DMSO): & = 1.20 (t, 3H), 3.32 - 3.38 (m, 2H),
6.98 (d, 1H), 7.40 (t, 1HY, 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).

Compound 160: l-ethyl-3-(3-o~tolylamino-pyrido[2,3-b]-
pyrazin-6-yl)-urea

Mp.: 221-223 °C

H-NMR (d¢-DMSCY: & = 1.12 (t, 3H), 2.31 (s, 3H), 3.20 -
3.26 (m, 2H), 7.12 (t, 1H), 7.23 (t, 1H), 7.29 (4, 1H),
7.33 (d, 1H), 7.86 (d, 1H), 8.07 (d, 1H), 8.43 (s, 1H),
§.81 (bs, 1H), 9.26 (s, 1H), 9.75 (s, 1H).

Compound 169: Phosphoric acid-mono-{4-[6-(3-ethyl-ureido) -
pyrido~[2,3-b]lpyrazin-3-yl]-2-methoxy-phenyl}-~ester

'H-NMR (dg~DMSO): & = 1.20 (t, 3H), 3.25 = 3.35 {(m, 2H),
3.95 (s, 3H), 7.51 (d, 1H}, 7.22 (4, 1H), 7.92 (4, 1H),
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Compound 36: I-(2,3-di-pyridin-2-yl-pyrido[2,3-b]pyrazin-6- yl)-3-ethyl-urea

Mp.: 236-237 C 15 'H-NMR (d6-DMSO): 6 = 1.13-1.22 (m, 3H), 3.28-3.39

(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 (d, 1H), 8.29 (d, 1H), 8.47 (d, 1H), 9.08 (s, 1H), 10.20 (s,

1H). 20 Compound 37: 1-(2,3-dimeth{I-pyrido[2,3-b]pyrazin-6-yl)-3-

ethyl-urea Mp.: 246-248 C IH-NMR (d6-DMSO): S = 1.17 (t, 3H), 2.64 (s,
73H, 267 (34 8H)23.24-3(40 (M1 2H) 57.55 (dpbH),18:24 (d,9LH)] 9.4, 2B1) ,

,AH),,9.91,(s, 1H). Compound 64:
l%‘e(%r%l-(\sg-(s}p ?eng%nfbyrido[z,fs-b]pyrazin-6- yl)-urea Mp.: 256-258 C 30
'H-NMR (d6-DMSO): S = 1.09 (t, 3H), 3.15 - 3.22 (m, 2H), 7.31-7.38 (m,
3H), 7.48 - 7.53 (m, 2H), 7.72 (d, 1H), 8.32 (d, 1H), 8.34 (bs, 1H), 8.71 (s,
Copponind (3, 78H). Seddpuid S8l erandi-3 - iR BV L-yrpFide >3- 35

phlpyERzin-Gayi VA k6h i -NMR - d6ridBERy Goh drdfkidaH), 3.26 -
3.32 (m, 2H), 7.26 (s, 1H), 7.75 (d, 1H), 8.20 (s, 1H), 8.40 (d, 1H), 8.79
Mes, 1H)68.84Us,(DER®189 (s, 1H), 10.16 (s, 1H) ppm. 5 Compound 137:

L R e e gt I N R

310 1H)55.9856.00 (M4 3H) 8.46 () 2HY, 885 ($:31H)1 8)647 (§22H) 8.921)

8(s1&H)p2.231(8, 1Hp %107 ($4H)159.3% (8 AH)pCompoundal sl (bs, 1H)
p%)}%athyl-3-[3-(3-hydroxy-phenyI)-pyrido[Z,3- 15 b]pyrazin-6-yl]-urea

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

Mp.: 193-196 °C

1H-NMR {(de-DMSO): & = 1.20 (t, 3H), 2.29 (s, 3H), 3.28 -
3.35 {(m, 2H), 3.93 (s, 3H), 6.97 (d, 1H), 7.11 (4, 2H),
7.47 (4, 2H), 7.65 (d, 1H), 7.85 {(d, 1H), 7.91 (s, 1H),
8.21 (&, 1H), ©.00 (bs, 1H), 9.41 (s, 1H), 9.71 (bs, 1H),
10.04 (s, 1H) ppm.

Compound 193: l-ethyl-3-[3- (4~hydroxy-3-methoxy-phenyl) -
pyrido[2,3-b]pyrazin-6-yl]-urea (Z) ~-but-2~enedicarboxylic
acid salt

Mp.: 200-204 °C

IoNMR (dg~DMSO): & = 1.20 (t, 3H), 3.25 - 3.35 (m, 2H),
3.92 (s, 3H), 6.24 (s, 2H), 6.98 (d, 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.

Compound 194: l-ethyl-3~[3-(4-hydroxy-3-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea hydrochloride

Mp.: 236-239 °C
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1H-NMR (d6-DMSO) : 6 = 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:
1-ethyl-3-(3-0-tolylamino-pyrido[2,3- b]7 pyrazin-6-yl)-urea Mp.: 221-223 C
1H-NMR (d6-DMSOQO): 6 =1.12 (t 2.31 (s, 3H), 3.20 - 25 3.26 (m, 2H),
7.12 (t, 1H), 7.23 (t, 1H), 7.29 (d, 1H), 7.33 (d, 1H), 7.86 (d, 1H), 8.07 (d,
LHBR 434Sy B30 B:85 (bs, 1H)09.26, (s3H), B75 s, (W) Gompaund 3. 93

169 osphotgig a¢ {4-[6 et yl-urgido)~ 3
pw'dﬁ% E]pg%raz'%d g mét 6C(Jé:)(y r?he ly%estgr %ﬁ NMR %l% [SM7 (5

B, 2@(t 3H)dz 251) 33@(:@1 2Hy5 3.9%1s, 31H8; # 51 (@7 18, 725(&1 (bs,
1:H-)I)ﬂ 7192. (cf 1H), 178) 798(s, 1H), 8.36 (d, 1H), 8.94 (bs, 1H), 9.47 (s,
1H), 10.09 (s, 1H) ppm. Compound 175: Sodium
2-chloro-4-[6-(3- ethyl ureido)- 5

TR Bny. o o e ey bRt (s é?%%m“s"
ﬁls%ﬁ%mm&wﬂ-nwlgf@iﬂ-i) HEeE (BY A9 bEe1H),

9.23 ( 89.(bs, 1H) 10 ppm. Compound 183:
Nﬁ.péthy?%%;(gﬁwdcroxy 3-methoxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea

prigugnesylienaig Mpg 193:196C 45 "HNMR (dQ @M%O) 1@{?— 1.2Q ﬁt6 (d,

3),2.9,H),. .35 ( 2H) 93

]2{!): 71.24’?%,%5}4),%% (c? %} 1H)(§7 ?H)_j‘98 4% 372
0300 &8, AHY; 941((s, 1#,9.71 (6§—ifH)6610(m4 (§HiH) Bp&@z@df lH)
4Corpqund 193;, 1ethyl-3¢[3-(4-hydrogy-8smethoxy=phenyh)- 58 (s, 1H),
9.73 (bs, 1H) ppm.

Compound 204: 1-(4-hydroxy-butyl)-3-(3-phenyl-pyrido[2,63-
blpyrazin-6-yl) -urea hydrochloride

'H-NMR (DMSO-dg) & = 1.58-1.64 (m, 4H), 3.30-3.34 (m, 2H),
3.48-3.51 {(m, 2H), 7.537-7.63 (m, 3H), 7.66 (d, 1H}, 8.34-
8.39 (m, 3H), 9.32 (s, 1H), 9.47 (s, 1H), 10.15 (s, 1H)
ppm.
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pyrido[2,3-b]pyrazin-6-yl]-urea (Z)-but-2-enedicarboxylic acid salt Mp.:

200-204 C 25 H-NMR (d6-DMSO) 6 =1.20 (t, 3H) , 3.25 - 3.35 (m, 2H),

3.92 (s, 3H), 6.24 (s, 2H), 6.98 (d, 1H), 7.65 (d, iH), 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: 1-ethyl-34354-hydroxy-3-methoxy-phenyl)-

pyrido[2,3-b]pyrazin-6-yl]-urea hydrochloride Mp.: 236-239 C 177
IiIE-NERIGEENRMSOQYES =tha0 (tk3kH 232 (piitb2iH) 08.930f, 3dpnG08nds
ald. JED £.8549, 1HY %834deLtd), 7.91 (s, 1H), 8.31 (d, 1H), 9.00 (bs,

1H), 9.41 (s, 1H), 9.71 (bs, 1H), 10.05 (s, 1H) ppm. 5 Compound 202:
3-ethyl-I-(3-phenyl-pyrido[2,3-b]pyrazin-6- yl)-1-(2-piperidin-I-yl-ethyl)-urea
?&dfech'oagﬁ 1487 90-G M UMR (6 QM%%ﬁp&&%@cﬁﬁblé

1H), 1.76 {d, 10 1H); 1.89 (m, 4H)3O ), 3.28-3.35 (m, 4
3.75 (d, 2H) 4.43 (t, 2H), 7.60-7.66 (M, 3H), 7.92 (d, 1H), 8.36 (d, 2H),

46 §59t1 95831H 9.73 p (0] e
% Sr ﬂjhydrox bu?%%%% p enpryrldofJZ&%sb yiz%‘%&% rHB g e
1ﬁytﬁaéﬁ4@ﬁdén@ﬁ NIIREEMSO- d@)@%%a%%h%%ﬁ%@@%ﬂ osine
a2H), Bi48-3.5k {24, 73.57 -e63(my 13H), 7266 49,<1LH)R&.34mBi30:(m, human

kibl)%( 932 (8,,1H). 9,47 (s, kD, 10,1551 1H) 20.ppm. 17854l Eyidence gt 5,

Inase inhibition of compounds accordlng to thel ventlo

“Géiiftae kinAse Hesays (R AL PRA 188 BTagy) B¢ he %kélto?ngﬁecfhers
wafithe compounds adedrdingsedhe 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 guantified by means of suitable ALPHA™ beads
(Perkin~Elmer) .

Testing

The substance testing 1is described in detail hereinafter
for the Erk assay. Selected test results of the ErkZ,
PI3Kalpha, p38alpha and Jnk2 assays are given below. To
determine the ICsg value, the potential inhibitor
substances were investigated in 10 semi-logarithmically

graded concentrations of 3.16 nM-100 uM.

a) MAPK-ALPHAs (e.g. Erk2): the test substance, 0.625 ng
Erk2 (#14-173, Upstate), 10uM ATP and 15nM biotinylated MBP
(myelin basic protein) substrate were incubated on a 384-
well Optiplate (Perkin-Elmer) in a volume of 15 ul for 1h
in 25mM Tris, 10mM MgCl:, 0.1% Tween-20, 100uM NaV0O,, 2ZmM
DTT at pHE 7.5. The kinase reaction was then stopped by
adding 10pl of the ALPHA bead mixes {10 pg/ml, #6760617/
Perkin-Elmer) pre-incubated with anti-phosphe MBP antibody
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invention was tested on various serine/threonine, tyrosine and lipid

kinases in enzymatic assays. Recombinant human kinases such as, for
example, Erk2, PI3Kalpha, -beta, 10 -gamma, -delta, p38alpha,

p38gamma, Jnkl, Jnk2 and others were used in this case, partly as

full-length kinases, partly as shortériet fragments, but at least consisting

of the functional kinase domains. The commercial kinase proteins
(Proginase; \ipstate) wers used ps fecopthinant 25fysian proteins With 10 0my
E%%( (glutathion: Sransferase). et His; Tag, Depending:an the type of
substrate, the various kinase reactions were quantified by means of

suitable ALPHAT1 beads (Perkin-Elmer). 20 Testing The substance
Hestingrissdescribedsn detail.heréitadtepfo) thetBrk dssay. Selestethitest 1 ng
Fesults afthe Eu@, RI3Kalpha, p38alpha andydnke agsays aregiven,y  p1e,
below. To determine the IC50 value, the potential inhibitor 25 subst €S a1l
W@r@%@éﬁigé&%%a ’seﬁﬁﬂgégﬁ{imf&% grade cao%%ént?é}ioﬁszifbc weLs

L6 MML60 PRE 25 MARPKRALPHAS Ye.ghErk2) :Xhelfesi snbstanédrdle25:C L,
N9 Efgd(#14-173pYpstated LOpM-ATP andriSnM bigtinytated MBRe30x inase
myelin basic protein) substrate were incubated on a 384.well Optiplate .
E’%r %ﬁ-ﬁme‘?ﬁaﬁ a%ﬁffne ° (igpp?érqﬁyin fégr%oﬁ/f]‘?ns%f(\%%él I\%é% \ mLRes
Ol f9TWeen-20, 100pME NaVoOrRk 2RNE DTT at g 7.5 THehase with 1nM
reactrpwasihen stopped by i addingetoulrefthesAPH/S headimixes(i0 ated
Pyl HRIENGAE) 35 erkipEimal Bissipcubaled withagtphespha MR s
antibo \1/0179 320pM, #05-429/ Upstate) in 25mM Tris, 200mM NaCl,
Aedntv L EDRFR ard .39 B A andiéft o Stantrbvérhight. b)

PI3K-ALPHAs (e.g. PI3Kalpha): the test substance, 1 ng 5 P13Kalpha
1#14-602, Upstate) -100pM ATRand-20pM-RIP2 ¢ substiate {#RAD08 ng in a

Echelon),were incubated on. a 384-well Optiplate (Perkin-Elmer) for 1hin
ORI He b BORT NI SV MYEL2; 0.05% Chaps, 5mM DTT at pH
7.4. The kinase reaction was then stopped by adding ALPHA bead mixes

Evaluation

The %~inhibition wvalues per substance concentration were
calculated by means of the following formula from the raw

data determined in the Fusion™a :

% Kinase inhibition

{Sample}

. 100 - IOOX Mean(Sarﬁple) B Mean{@% Control}
Mean yos cont - Mean

rol} {0% Control}

Eight determinations were made for each control and twe 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 ICy; values were determined

using GraphPadPrism.

The compounds according to the invention showed effective
inhibition of Erk, PI3K, p38alpha and Jnkl + Jnk2 with ICsg
values of up to énM (see Tabkle 2).



10 (10pg/ml, #6760603/ Perkin-Elmer) pre-incubated with InM GST:Grpl
fusion protein (Upstate) and 15nM biotinylated PIP3 (#C-39B6/ Echelon)
in 50mM Hepes, 50mM NaCl, 50mM EDTA and 0.1% BSA and left to
stand overnight. 15 The fluorescence was detected the following morning
in a Fusion TMaa-system (Perkin-%?rﬂer). Evaluation The %-inhibition
values per substance concentration were 20 calculated by means of the
Tl dwirg): formukKkramndhe IaRalptead dérmisedas day Fosioh Tidesults
(h}fﬂ@%simﬁbig@ 28pia! 510000k R0RMean(......) - Mean M Control)

ean(looe mncrol~ - Mean (Oo cone=oil 25 Eight determinations were

made-for each conjrol-and-two for the substance samplesthe-0%
poaiftpbeither contginsnd ATP or Ba Skibstpdte| thes 20QYecqritnall(fullynk2
Cecrmined using Graphadbriah, 20 he-cortpaimie scatriing o the
ention showed affediivé inhibitidn of Erk, P13K,4538alphd aAd Jakl +
Jnk2 with IC50 values-pf4ip to 6nM (see Tablel 2), 35 180 Table 2: MAPK
and-PiSKalphakmpseassay testresutts (tC5Q-{pMiat fOppivtor tOOpm*
"P) Compound Efk2 P¥¥Ka1ph p38alpha Jnkl k2 11 095316
$31.6 250.076 1.5 »190 >31.6 33 0392 0.37 |>10H21.8 4810.606 6.2
Ty Ta sodon s o B o T
4¢12>100 14.2 0.944 6.4 >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 18.7 0.129 18.1 >100

151 0.104 1.5 >100 2.9

152 1.9 5.3 >100 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 >100 >31.6
159 >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 0.0%96 >100 >31.6
164 19.6 0.444 >100 24.3

165 19.4 1.2 >100 27.1

166 13.7 1.3 >100 21.9

167 >100 1.1 >100 27.3

168 G.15 0.612 >100 2.5




190

148 1.8 1.4 >100 13.7 149 0.954 3.5>100 >31.6 150 18.7 0.129 18.1
>100 151 0.104 1.5>1002.9 1521.95.3>10012.1 153 0.939 0.612
>100 6.7 154 0.592 0.984 >31.6 2.8 155>1005 >100 7.8 156 0.138
0.425>100 2.1 157 >100 0.348 >é(é 28.5 158 >100 0.186 >100 >31.6
159 >100 0.147 >100 12.6 1605 >31.6 >31.6 161 >100 1.1 >100

100-162>100.0.19 >100.>31.6-163-26.9 0.096 >100->31.6-164-19.6
0422 >100 24.3 165.19.4 1.2 >108.27.1 166 13100.3 >100{21.9 167
$10Q 1.1 >100 27.3,168 .15 0.612 >100 2.5 1814169 2.7 317 >100 9.5
70016324 =316 1.1 171 0:0843>100 1471720414 >1004 173
0407 2.4 >1002.9d 974849 3 >31.8 4.6.175 0l101°8 458 ~10b-2 5 177
>335 0.295 >100 3. 478 >100 Q.464 >31.6 2|3 1¥¥9 8 0.2041.4 8.1 180
Ji,y 1. 1>100n86 1@1&% 0.739310Q 4.3 1823336 1.1>109 21 183
( ZLUO £2.0 ~1UU 4.7

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 0.1l64 >31.6 2.3

179 8 0.202 1.4 8.1

180 15.7 1.1 >100 8.6

181 1.7 G.73%9 >100 4,3

182 >31.6 1.1 >100 21

183 0.203 2.8 >100 4.7

184 >100 0.133 >100 6.3

185 >31.6 0.154 >100 4.3

186 0.223 3.8 >100 2.5

187 i6.6 0.712 >31.6 >100

188 >100 2.8 >100 >31.¢6
189 20.3 0.237 >100 6.2

190 >100 0.271 >100 31

192 31.6 0.422 >100 1.8

193 0.212 2.2 >100 1.5

IIT.22 Cellular assay: testing for anti-proliferative
effect (XTT assay)

The principle of this test 1is based on the intracellular
reduction of the tetrazolium dye XTT (sodium 3’'-[i-
(phenylaminocarbonyl)-3,4-tetrazolium]-bisg {4~methoxy-6-

nitro)benzene sulfonic acid, Sigma) to a formazan dye by
mitochondrial dehydrogenases. The dye is only formed by
metabolically  active cells and its photometrically
measurable intensity 1is a quantitative indicator for the

presence of living cells. The reduction of dye formation by
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184 >100 0.133 >100 6.3 185 >31.6 0.154 >100 4.3 186 0.223 3.8 >100
2.5 187 16.6 0.712 >31.6 >100 188 >100 2.8 >100 >31.6 189 20.3
0.237 >100 6.2 190 >100 0.271 >100 31 192 31.6 0.422 >100 1.8 193
10.212 2.2 >100 1.5 1ll.2A Cellular ay: testing for anti-proliferative

effect (XTT assay) 5 The principle 0f this test is based on the intracellular
reduction of the tetrazolium dye XTT (sodium 3'-[1-

i(pheénytaiminocart bonih-3,446ttas zokiumibisf-rethoxys6- nitrejberizengs 2
osulfgnic acide Sigma).to-a formazan dye.by- mitochepdral,

dehydrogenases. The dye is only formed by 10 metabolically active cells

and its photometrically measurable intensity is a quantitative indicator for

the presence of living cells. The reduction of dye formation by 182
Tineihatbn of the cells with substances serves as a parameter for the

nti-proliferative effect., Testing tumour cell lines (ATCC, € g6 _well
T%?ec?%&%ﬁ%r%?ﬁéli miléL(%ﬁt?e p(?g-?retlssih a defined” éjlgil r?t%gcerﬁélo%%}o cells/' ?
Y EIF O IBAFEC Faiidh Betl 61000076l G/ 1l fof MDAWIEBE) and tlencelis/

wcubated avermightincariincubator a087C, 5% 002 anel 95%cair Humidly: 68)
%%ﬁs%ﬁ%%?wg%%e prepared,10 as stogk solytions, (10mM)inz7oc - 59

etermine the EQ50 values the potential inhibitor substances

GReréBlded to the’ cBiCifdiateribgarthmicallybtaded afutichs prepared
aesultingin final carnicentratidrisndf 0.28pVeBOPM. The cilit plateésiwerene ECso

x{??ﬂ%@fq%?éet %e%ﬁtgla@ﬁ@%%@ratsgi@%%xér%%OQgﬁé_‘da%ﬁ%f@irto the
umi |y. -Or e daetectuon reaction.tne subs e wa IXe Il .
N MLy R Ea g e Tt Eigmat agded e sone,

resulting in final concentrations of 0.28uM-50pM. The cell
plates were then incubated for 45 h in an incubator at
37°C, 5% COp and 95% air humidity.

For the detection reaction the substrate XTT was mixed with
PMS  (N-Methyl dibenzopyrazine methylsulfate, Sigma) and
added to the cells so that a final concentration of 325 ng
XTT/ml and 2.5 pg PMS/ml was obtained. It was then
incubated for 3h at 37°C, $5% air humidity. The formazan
salt formed by the cellular dehydrogenases could then be
guantified by adsorption at 490 nm.

Fvaluation

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 - Mean,

{Sampie)

0% Control)

% Inhibition of cell proliferation, .., = 100~4{£00x
) Mean

(1008 controly ~ MEATqg coneron;
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added to the cells so that a final concentration of 325 pg 20 XTT/ml and

2.5 pg PMS/ml was obtained. It was then incubated for 3h at 37C, 95%

air humidity. The formazan salt formed by the cellular dehydrogenases

could then be quantified by adsor% on at 490 nm. 25 Evaluation The %

inhibition value was evaluated by means of the following formula from the
values for the optical densities measured in each case at 490 nm: 30 o
rlhbibitiateokeelt protiferationySapl =466 -1100xkMeansSawple~anteam)© for
£&ane %gt%%eaggaggggcro&%eadﬂo SCOe-0i11830kight ns no cells,

determlnatlons were_made for eﬁch control and two or the substance
e THe B ControPEohtaing T cells, Hd'186% coRitrdI-(roliterafion =
scortropcontainsTicetest Fsubstante L Tiss ECB0vaiues Wete taterffined using

d4sing = GraphRadPrism. The compounds according to the invention
showed partly effective inhibition of the cell proliferation with EC50

values of < 1 uM (see Table 3). 10 Table 3: XTT assay test results (EC50
1RM]) %% @ggHQBB%F’c%é’OBﬁAd\ABGﬁ :;dﬁ@62§4@851@n‘& §0%24§J%§bﬁéé Spartly
>5Q ca >
JCZ%§ 544 13612‘?5%301 F3o5° 69%%153[ tes?e S. ?5#31§ Jteé}ed“’%%g ECso

vE/BI56t tested 35014.4( 396 notldsted 17 11.8 183 not tested 4321

Table 3:

XTT assay test results (EC50 [pM])

Compound BxPC3 MDA-MB468 Hctllé
30 12 4 5
124 10 10 1,5
146 >50 ca. 20
150 0.9 4.3 2.3
153 >25 24 6
i5¢ 3.9 15 1.4
157 >25 3.5 4.4
164 >50 5.2 >25
169 not tested 5.7 2.8
173 not tested >25 9
175 not tested >50 4.4
176 not tested 17 11.8
183 not tested 4.3 2.1
191 not tested 8.5 5.5
193 not tested 4.4 2.1

Ly294002 25 20 17

It was suiprisingly found that the PI3K inhibitor Ly28%4002
the

proliferative effects on the cell

known  from literature only showed weak anti-

lines used compared to
the Exemplary Embodiments.
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191 not tested 8.5 5.5 193 not tested 4.4 2.1 Ly294002 25 20 17 It was

surprisingly found that the P13K inhibitor Ly294002 known from the

literature only showed weak anti- 15 proliferative effects on the cell lines

used compared to the Exemplaryiénéfodiments. 184 111.2B Cellular

assay: testing for substrate inhibiti Western Blotting) This method can

be used to predict whether the kinase 5 modulator under study also
Iachiewes theldasirerd cHectsdp a cellalaimgntdéxiri.esttbiitsredse, anhibition

(ﬁg)ssg@{%p@gigtggwstream of the target kinase is investigated for its
phosphorylation status. For this purpose, the cells incubated with

substance are lysed and the total protein 10 separated on a reducing
polyacrylamide gel. The proteins are then transferred to a PVDF .
Tiaémbrapelsymezns ofWesteft Blbfing afd e subsateBands Soughase
rafeunade visiblacwith spagific antibadiesand=a stuitakle detestion hiethodin a
e substrate proteins dowpstregn af the targetkinases gfe Lo detecied, . o ;
Cﬁ%%ﬁa%eous?y w%f% a'resﬁec‘[ivgir/ygcgec?al anti- phospho-antibody an?aaﬁ13 =

drEsaEffhe Altotalntib6diP Whichrd2sGnizes the'SGsstra wotal tor ¢S
porotainckhis asiuttanecsus:measurément ¢arn.be madeusizg thetduplexcells

stechnalpgy of the,ODYSSEYimagers(LICQR): The intensity of,20 thep rorein

total substrate bands is used for normalising or quantifying th .
S5HespRoR/atioh in%ibﬁ%%“&%&iv&é?ﬁ’ a’Fefgﬁ%%f%ﬁ?Fab gmerP€e||Eﬁﬁ8§emS
Heg). ByPC3,Het: 16 or MDAC25 MBABE wereripjectedintie sixavelf Western

gén%%%ﬂ%%l@mlir%@edﬁ@as@@@H@@mﬁgfé&g.&5@@@&9 cells/ welfor visible
X and .Hctll6) in the respective standard ¢ ete medium.and then
TRetbalilf Syerignt AL 37 S COD and oSk SRy ThE s 1oL ncc-

WeretHeR cubated foraLfupther A H-aRdet J0fsérufn-FEdUtRl condrions 2re
det HrthevespeciiveanediuBrbutwith a respectively special anti-

phospho-antibody and at the same time a total antibody
which recognizes the substrate total protein. This
simultaneous measurement can be made using the duplex
technology of the CODYSSEY imagers {(LiCOR). The intensity of
the total substrate bands 1is used for normalising or

guantifying the phosphorylation inhibition or activation.

Testing -

Suitable tumour cell lines (e.g. BxPC3, Hctllée or MDA
MB468) were injected into six-well microtitre plates in a
defined cell number (e.g. 350 000 cells/ well for BxPC3 and
Hetll6) in the respective 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
serum~reduced conditions i.e. in the respecitive medium but
with only 0.25% serum. The test substances were prepared as
stock solutions (10mM) in DMSO and incubated with the cells
in final concentrations of 5, 15.8 and 50pM for 5 h. This
was followed by cell lysis in 25mM Tris, 150mM NaCl, 10mM
Na~-pyrophosphate, 2mM EGTA, 25mM BHB-glycerophosphate, 2Z5mM
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with only 0.25% serum. The test substances were prepared as stock

solutions (10mM) in DMSO and incubated with the cells in final

concentrations of 5, 15.8 and 50pM for 5 h. This was followed by cell

lysis in 25mM Tris, 150mM NacCl, 10mM 35 Na-pyrophosphate, 2mM

EGTA, 25mM B-glycerophosphate,l M 185 NaF, 10% glycerine,

0.75% NP-40, 100pM NaVO4 buffer. Following protein quantification by
Nmagans 0DBCAg (biciachaaic acid. proteiniaRsay kit, Sigha} Assayoproteurfer.
sbianiiles of ahgul 20 pg perdipckwereappaiated a S kel of - Bea

polyacrylamide gel and then fransferred to a PVDF membrane (Millipore)
By ERnE Ut SenitBry WESETH-BIGtTTg at 6 & mATdHEidr IRSTREway O tetn

Jfolowed by pres hybtidisation®f the neembrane for Ivsolg irckpleckted on a
eagent (Applied Bigsystems)and ineubation.avernight withthe 10, o pvor

specific antibodies. To determine the Erk and P13K _inhibitjon, the .
RA A bly Mot SubSrale Pk reftGatebiet! Wik e BEgLottLrg
adntib&dy? (RskA&e1931gFe 21, Banta Bhiz) and#ife pHospheusttibody pre-
HPbosphe-pO0RSK-(538(0) #2adk: NeB Gell Signallingyand Akt was reagent
tected with,the 15 total antibady (Aktl #sc-1618 C- nta,.Cruz) a
ﬁgpgﬁecyv %losB/SEQ(Eﬁ? ?]ncy léécus'o?% ]b %?fl\e]%%BlC%&% ')Jlgg the

hospho-antibody (Phospho-Akt (Ser 4 l)l#827
Fi§RalNG) . ARBFWaSAEthe midmbrafié Ssdtbhdiary dhtibody fncubafion F13K
wds parriedrout witteanti¢ablait tR Dye 80 (#61:1-782x1 2 % Redktand) for Rs k1

{Be Phashho-antibady.and.anti 20.gaat Alexa Elugr, 68Q: (#A-21081, 5 1q c-21,
Molecular Probes) for the total protein-antibody. After incubating for 3

TRMCAL robiT terfperatie RtRETIENK, The hybitdisatior SRt detdiign (5280
fentibody B the mbbiane wabidetected By Bsanning inthesOD¥SSEY-h the

iEager (%Q%Wf Eo@i&agior%g%tqmgnt@;@g?dofs@ﬁ%pwbm%f)E and the
B o e
e bandistensiffoiioti eshresgoridity peddphvsubsiafendary antibody
incubation was carried out with anti-rabbit IR Dye 800
($611-732-127, Rockland) for the phospho-antibody and anti-
goat Alexa Fluor 680 (#A-21081, Molecular Probes) for the
total protein-antibody. After incubating for 30 min at room
temperature 1n the dark, the hybridisation of the detection
antibody on the membrane was detected by scanning in the
CDYSSEY imager (LiCOR;.

Evaluation

At concentrations of 5-50 uM, the compcounds according to
the invention exhibkited dual inhibition of Erk (MAPKL/2)
and PI3K (see Table 4) which are indicated by inhibition of
the band intensity of both corresponding phospho-substrate
proteins Rskl and Akt. The reducticn of the fluorescence
intensity of the phospho-substrate bands {(pRsk and paAkt) is
given in the table below as % inhibition and relates to the

following formula:
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proteins Rskl and Akt. The reduction of the fluorescence intensity of the
phospho-substrate bands (pRsk and pAkt) is given in the table below as

% inhibition and relates to the following formula: 35 186 % Inhibition of
Substrate phosphorylation,sa"n,e, =.100 - 100x Sample 100%Control The
band intensity (fluorescence intensity) of the 5 respective non-inhibited
(without substance) phospho- substrates was used as 100% control,
%Tﬁbl@bfi:tmt&tfomu@fs@e&u@@suE§H@&@1@h@8ﬁ@gg}gl>aﬁomﬂ(aiEI@OZ ; mple )
Compound Erk -.pRsk P13K -.pAkt 30 90% 100% 124 90% 90% “P4g°"tx0L
100% 10% 150 0% 90% 173 90% 50% 183 80% 80% Ly294002 0%

40% Wortmannin 0% 100% The P13K inhibitor Ly294002 known from the
literature showed only weak P13K inhibition compared to the
T¥tidopaZine dBRGAIRESYi.e. fnibitioR of tHE B13K 15 SUbstrate p-Akt  ©7°
rarpas pisdictedymo-Erkibhibitioh or (inhibitiorcof thelBEK sulystrate pHREKoho -
Vortmannin - a4 further P 13K inkipitor knewsifrom the literature - showed
complete inhibition of the P13K substrate pAkt, but no Erk or p-RSK

inhibition. 20 In contrast to the Exemplary Embodiments, both reference
Talpkearfces daduihdreisiowedl rerdudt iaibifictp § eratrere R IRy Lation
simultaneougly Hus onjwa P13K inhibition. - 187 -

Compound Frk -pRsk | PI3K —pAkt
30 890% 100%
124 90% 90%
146 100% 10%
150 0% 90%
173 90% 50%
183 80% 80%
Ly294002 0% 40%
Wortmannin 0% 100%

The PI3K inhibitor Ly294002 known from the literature-
showed only weak PI3K inhibition compared to  the
pyridepyrazine derivatives, i.e. inhibition of the PI3K
substrate p-Akt and as predicted, nec 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.

In contrast to the FExemplary Embodiments, both reference
substances used here showed no dual inhibition, i.e. of Erk

and PI3K simultaneocusly but only a PI3K inhibition.
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Abbreviations Akt of: murine AktB retrovirus or protein kinase B (PKB) 5
Askl apoptosis signal-regulating kinase ATR ataxia-telangiectasia and
Rad3-related ATM Ataxia-telangiectasia mutated Bagl Bcl-2 associated
athanogene-1 Bcl-2 B-cell leukemia/lymhoma-2 gene 10 DNA-PK
DNAsdependent,protein kinase Erk extracellular signal-regulated kinase
FIE=3Tms TikeTyrosine kinase 3 GSK-3 Glycogen synthase kinase-3
hSMG-1 human ortholog of product of seven nematode 15 gene-1 JAK-3
Jahts kirfasse BUNKie-juft IN-termipbl Rinasel MAPK niitogen detiviiggise B
protein kinase Mek MAP or Erk kinase 20 mTOR mammalian target of

rap TyginoP GFR plsangeIet e_rlifvecg uqro;:/v;‘{?lfa tor receptor P13K
phospho%o it61 3-Kinase PIKK p%ospﬁomo%ito “3kinase related kinase

PP phvsphiafidyiinbsitelisiphicsphaté 28 pipgs-related
phogphatidytinesitel 1k phosphade iRtdins:phasphatidylinositol Raf rapid
accelerated fibrasarcoma, Ras fat sarcoma RTK receptor tyrosine kinase
30 i '

APK stress-activated protein kinase Ser Serine Syk spleen tyrosine
kifase? Thr FRfcohine FYEFirbRine8% VEGER Y886ular endothelial

grovithEfactaryecejstpen 388 £ Refetenceskinase

Erk extracellular signal-regulated kinase
Filt-3 fms like tyrosine kinase 3

GSK~3 Glycogen synthase kinase-3

nSMG-~1 human ortholcog of product of seven nematode
gene-1

JAK-3 Janus kinase 3

JNK c-3un N-fterminal kinase

MAPK mitogen activated protein kinase

Mek MAP or Erk kinase

mTOR mammalian target of rapamycin

PDGFR platelet derived growth factor receptor
PI3K phospheoinositol 3-kinase

PIKK phosphcinositol 3-kinase related kinase
PIP; phosphatidylincsitol~biphosphate

PIP; phosphatidylinositol~triphosphate
PtdIns phosphatidylincsitol

Raf rapid accelerated fibrosarcoma

Ras rat sarcoma

RTK receptor tyvrosine kinase

SAPK stress-activated protein kinase

Ser Serine

Syk spleen tyrcsine kinase

Thr Thraonine

Tvr Tyrosine

VEGFR vascular endothelial growth factcr receptor
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NHC(O)-heteroaryl, NHC(O)- alkyl-aryl, NHC(O)-alkyl-heteroaryl,
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qlkyl 0-alkyl-heterocyclyl,
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R1 and RZ can be independently of one another
(1} hydrogen
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(v) unsubstituted or substituted aryl, wherein the
alkyl group can be substituted with one or more, the
same or different ¥, Cl, Br, I, CF3, CN, NH,;, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
NH-alkyl-cycleoalkyl, NH-alkyl-heterccyclyl, NH-alkyl-
aryl, NH-alkyl-heterocaryl, NH-alkyl-NH;, NH-alkyl-OH,
Nialkyl)s, NHC (O)-alkyl, NHC (O} —cycloalkyl, NHC (O} -
heterocyclyl, NHC(O)-aryl, NHC(O)-hetercaryl, NHC(O)-
alkyl-aryl, NHC(O)-alkyl~heteroaryl, NHSOs;-alkyl, NHSO:-
cyclealkyl, NHSO;~heterocyclyl, NHSO;-arvyl, NHSO,-
heterocaryl, NH3O,~alkyl~aryl, NHSO,-alkyl~hetercaryl,
NO,, S8SH, S-alkyl, 8=azryl, S-hetercaryl, OH, O0OCF;, O-
alkyl, O-cyclealkyl, O-heterocyclyl, C~axryl, G-
hetercaryl, O-alkyl~cyclecalkyl, O-alkyl-heterocyclyl,
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5 0OS02-heterocyclyl, 0S02-aryl, 0S02-heteroaryl, OS02- alkyl-aryl,
0S02-alkyl-heteroaryl, OP(O)(OH)2, C(0)- alkyl, C(O)-aryl,
C(O)-heteroaryl, CO2H, C02-alkyl, c{pge cycloalkyl, CO2-heterocycilyl,
CO02-aryl, CO2-heteroaryl, C02-alkyl-cycloalkyl, CO2-alkyl-heterocyclyl,
602:alkyl 10-aryl, C@zaeﬂkdﬂlh%@@@ﬁ@a@@ NHZ; @(@)Mkbalkyl,o (CHa) o

g(O)%H %/cloai I C(O terocxclgl )NHO eterocg

(O) heteroar I C(O)NH- Ik)ﬁ cyco C(O) alky heteroc
O(OINHalki-ary? CO)NHE ARG R HetdroaryC E(ONRIKYH22EX6Y N
(cyrlpalkyd2 ﬁ:ﬁa@@)N(ar@BZ},gﬂi(O)l\dI:heﬁer@aIZW)Q, SOttt SOlaryll kyl ,

al 2N Q ralky he -
é%%\l E%we%}r% 1§P 2N|:%S|§yl é‘:}l ? éosH&g)zo%o aﬁ{éfﬁj $020-ary1, ~°
SObOLafkyKaryl, a@@/@-?c f’e‘?BéﬁY r arylor %é%}ﬂ' ncan®’ ~
baveythe \algs 264y 2,0rS(and ttmt@lksbla,rgyleoaﬂ@ﬁ hetsrocyélghl arfiO:-

f&i}‘éﬁ%wk’ Alkyl @é%l-oﬁgﬁﬂar@'g%'cbﬁiero‘iyégdaﬂhyl ar&bzal?gateroaryl
|.-heteroaryl substituents for the;[ an in 1}%%” b%ﬁ’ﬁibsu

ﬁzuﬁgdﬁé]utﬁé(& P 3ubStituted Heteroar erein éroaryl ¢ grou
carybe subStituted ¥with-brg-or PAcre] the s@rh‘é ori\Hifa‘erentq:( @rBralkyl,

Ch3, @Mlégl\#l&&oﬁl(tk@t)lll ITIK%MFI?QLE%M@@;@@%WW Wﬁv%\kﬁmhlryz
Yy a cloalky, _y alkyl-ar,
%ﬁ%ﬁf}ﬁ eélgr|oar alkyl(lf\ﬁ%é at}well % %)é\g_'NHC (% % NH-
@ﬂk}yylmh@t@)c\@wéém;p NHE(® %%r@rélsyémamm(o) &riff)) NE= alkyl—
Nlld@é@&rﬁlggﬂroaryl/l N I-tﬁl(@))falléy.l japyly NH C(|O) alky-betetogryl, NHEQR: -,

H cloa I N 35 S
%{Eéb[% ﬁsct%ﬁo%r l, N}kl-{!sj&l)\u_! ﬁggé}%g%}ggZ altyi@f%e?égroar N582 SIYIZ'
Sty -8yl SHhseidaryy, or¥ %IZB 03l odyidatky "OART, > Y
Ghetereant 0=calkylicy cloaliy Ho wlksy-hetergcyclyl S®dlkyl-aff.0-alkyl,

@"@I -beteroaryl, %)-Qlf}é Q%( 1cycloalkyh 197 cycloalkyl,
)he rocycly SO) hettiroag/l

erocyc

eber can have the value
1, 2 or 3 and the alkyl-, cycloalkyl-, heterocyciyl-,
aryl-, hetercaryl-, alkyl-cycloalkyl-, alkyl-
heterocyclyl-, alkyl-aryl- and alkyl-hetercaryl

substituents for their part can in turn be substituted,

(vi} unsubstituted or substituted heterocaryl, wherein
the hetercaryl group can be substituted with one or
more, the same or different F, Cl, Br, I, CFs, CN, NHg,
NH-alkyl, NH-cycloalkyl, NH-heterccyclyl, NH~aryl, NH-
heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-
alkyl-0OH, ©N(alkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl,
NHC (0) ~heterocyclyl, NHC (0)-aryl, NHC {Q) ~hetercaryl,

NHC (O) -alkyl-aryl, NHC (0} -alkyl-heterocaryi, NHSO0,~
alkyl, NHSO:;-cycloalkyl, NHSO:-heterocyclyl, NHSC,-azrvyl,
NHSO;~hetercaryl, NHSOz-alkyl-aryl, NHSO,-alkyl-

heteroaryl, NO;, SH, S-alkyl, S-aryl, S-hetercaryl, OH,
OCF;, O-alkyl, O-cycleoalkyl, O-aryl, O-heterocaryl, O-
alkyl-cycloalkyl, 0O-alkyl-heterocyclyl, O-alkyl-aryl,
C-alkyl-heterocaryl, oC(0)-alkvyl, OC{0Y-cycloalkyl,
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OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OSO3H, OS02- alkyl,
0S02-cycloalkyl, ©S02-heterocyclyl, 0S02-aryl, OS02-heteroaryl,
0SO02-alkyl-aryl, 0S02-alkyl-heteroar I75 OP(0)(OH)2, C(O)-alkyl,
C(0O)-aryl, C(O)-heteroaryl, CO2H, -alkyl, CO2-cycloalkyl,

%szfteég%%cg} f‘fy' CO@&% f%ﬁxh CO2-alkyl gy lq?é'%yé,roar%
C02-alkyl- heterocy C02-al gl aryl CO2-alkyl- heteroaryl

C(0)-
GONIFaISY COIHcy oAk, CBINFPES Rartacyclyl, IO a%ﬁoz
G(OYNH-hetersaryt, CQNH:vAlkyl-cyBloatkyd - (O) N¥=AkYI-hetefseyoiyty L,
@@%@@%ﬂ@%{%’%ﬁ(o%%u agﬁ;%:\l(%teeﬁ earyl, IC&@dZ SEC(JZ lé@é@eNoaryl
cloa eteroary
AR § ?sozr\ﬁj et &jo%?’ OINK 12 a)ﬁ%]n aryI’ElS(%H %é\lfo“ ¥P”‘
Sﬁ@@i-aryp@ﬁzd—éﬂ@k a@@zamyptyélééﬂ@llr heteroeyeh ragyer-yL Coz
heteroarylcandithe atkyly gygloalkyl- heterocysiiicanyikand heteroanyty 1 -
élsggtltuents f?r Ehelr pa.itocan irk turn | be iubstltuj;%d %Cif( }{ﬁ#%% \ggﬁflw
oal cycloalkyf, '

can be akyl, ¢ycl heteracyciyl. dryl, hetéfoary clo
Al thetdtocyclyk b%}luary?‘l]dﬁélkyl he@e(r%éFW M%ﬁé‘éik%fcyclgéli? MH-
hetereeyealylslaryl-, 25 heterearty ajkyl-cycloalkyh atleyt-beteracyclyl (O NH—
aé!%sgix allyl-he roary'ékl@gwegﬁfg&tw - DAL Ipltum be (o) -

tltut (vi) SR6, wherein R6 can be alkyl, cycloalky
h%@?@&y&ﬁyéwl hefé?%ﬁfll Q%ﬁycklcib%woﬁlkyﬂheterowaw At 27
o@a&wmem@@mam the alk§l¢Coytloatiyl-), heterOcyely-(taeyleand vl o,
i y' lkylscycloalkyl- %Wﬁhf‘é%%ydgbgkﬁlkﬂ@fﬂr@éryl SO,NH-
(&

teroaryl substityents fo eir, partc turn be su te
erelﬁoé and |nd'aep déntlygggfégn%rgr?dthergc 81 qkyl'

hgdtogen, aﬁ@hkcycloallqﬂ’,ch@fé%@yolyl aly ateraagylyalkyl- cwré’élkyl, or
heterovaryl, and the alkyl-, cycloalkyl-, heterocyclyl-,

aryl- and heterocaryl substituents for their part can in
turn be substituted,

(vii) OR5, wherein R53 can be alkyl, cycloalkyl,

heterocyclyl, aryl, hetercaryl, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or alkyl-heterocaryl, and
the alkyl-, cycloalkyl-, heterocyclyl-, aryl-,
heteroaryl—, alkvl-cycleoalkyl, alkvyl-heterocyclyl,

alkyl-aryl or alkyl-heterocaryl substituents for their
part can in turn be substituted,

{(viii) SR6, wherein R6 can be alkyl, cyclealkyl,

heterccyclyl, aryl, heteroaryl, alkyl~cycloalkyl,
alkyl~heterocyclyl, alkyl-aryl cor alkyl-hetercaryl and
the alkyl-, cycicalkyl-, heterocyclyl-, aryl- and
hetercaryl-, alkyl-cycloalkyl-, alkyl-heterocyclyl-,

alkyl-aryl- or alkyl-hetercaryl substituents for their

part can in turn be substituted,

(ix) NR7R8, wherein R7 and R8 independently of one
another can be hydrogen, alkyl, cycloalkyl,
heterccyclyl, aryl, heteroaryl, alkyl-cyecloalkyl,
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- 198 alkyl-heterocyclyl, alkyl-aryl or alkyl-heteroaryl and the alkyl-,
cycloalkyl-, heterocyclyl-, aryl- and heteroaryl-, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or allgyl-{‘n%ergaryl substituents for their 5 part
can in turn be substituted, or R7 and R8 together mean cycloalkyl or
heterocyelyt avhareinigyrloakkykand heteroeyclyk fof fhein parcanrin turand
substituted. R3 and R4 can independently of on other mean 10
ﬁ%oge%%é’ ROR10 %gpétﬁr%?n%yt at if R et %]%?9‘&1%?&?4 z H,aagr?’£ it R4
NRORIOZRB=H, whetéitRI 4R Hethydfogen, alRyi<éycloqkgirocycliyl,
heterocyelyly aryt hetetcaryl iadkyd-eyeloalkyl,s atkythetesocyclylf atkylaryh »
rallyt-heferoani and, 1p he.alkyle soylaalor-, heterocyelyl- vk itk ne -

heteroaryl-, alkyl-cycloalkyl, alkyl-heterocyclyl, alkyl-aryl or

A heteroaRd Stbstitdents FortherY parf tan Tfurfibe substitted 2o 279
dndtR10ccanimeafcC(YINRTIIRARZ fwhereinY £0r8 and Ribapd R1z ed.
can be independently of one another (i) hydrogen, 25 (ii) unsubstituted or

substituted alkyl wherein wherein the alkyl group can be substjtuted with
d;&r:e o re,Rt%e same o%&i%%?égnrf%e,%ﬁé’r, I,Oé)FS,Oeﬁ, N?&?%\ﬁ—?—ralkﬁ?an
N gyelvaikylh NHIRSRISCyalys WH =ty tREB0Hetéroaryl, NRIR10, R4 =
v+ -alkyd-cyeloalkyl: Nit-adkyd-heteyoeyclyl, NH-alkyl-aryl,
NH-alkyl-heterparyl, N(alky)2, NHC(Q)- alkyl, NH -¢ycloa
I\"Iﬁ&f%l-‘ﬁeter%c?ycly?%ﬁc%ﬂ)- ar#%—f@(%ﬁ-’hete%é%éﬁ ’ gﬁy&%oalkyl ’
NIGEEOREKTL-akyl, NHE(D)- ralkyl-%@ﬁé?éﬁl%ﬁi‘iﬂsoz%ﬁ%ﬂ,l“CYCioal kyl,
NHE&02-eyelpalky, NHSOR 351hHeterocyelyl, NHS®2i@rykhetercaryl and

OZ-pf:};gr aryl, -al aryl, = eroaryl,, N®2, S
g—%%(yl, S- cygoélkyl, %%%e?o%%/%)‘(ﬂ S-%%%%%t%&%l, OH g%J)\‘?S@FS dnd

ARG 0y Cloalkyl, OBt S Ol - | 2119 L-Peterseyelyl,

alkyl-aryl or alkyl-hetercaryl substituents for their

part can in turn be substituted,

and R10:
can mean —-C{Y}NR11RLZ, wherein Y = O, 5 and R11 and R12Z

can be independently of one another
(1) hydrogen,

(11} unsubstituted or substituted alkyl wherein wherein
the alkyl group can be substituted with one or more,
the same or different ¥, Cl, Br, I, CF;, CN, NH;, NH-
alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-
hetercaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, HNH-alkyl-hetercaryl, N{alkyl),, NHC({O)-
alkyl, MNHC(O}-cycloalkyl, NHC(O)-heterocyclyl, NHC{O)-
aryl, NHC (Q) —hetercarvyi, NHC{Q)~alkyl-arvl, NHC {(O) -
alkyl-hetercaryl, NHSO;-alkyl, NHSO;~cycloalkyl, NHSC,-
heterccyclyl, NHSO;-aryl, NHSO;-hetercaryl, NHSO;-alkyl-
arvl, NHSOz-alkyl-heterocaryl, NOG,, sH, S-alkyl, S-
cycloalkyl, S-heterocyclyl, S-aryl, G5S-heterocaryl, OH,
OCFy, G-alkyl, C-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, C-alkyl-cycleoalkyl, O-alkyl-heterocyclyl,
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heteroaryl, 0-alkyl-cycloalkyl, 0-alkyl-heterocyclyl, - 199 0-alkyl-aryl,
0-alkyl-heteroaryl, OC(O)-alkyl, OC(0)- cycloalkyl, OC(0)-heterocyclyl,
OC(0O)-aryl, OC(0)- heteroaryl, OC(QL) kyl-aryl, OC(O)-alkyl-heteroaryl,
OSO3H, 0S02-alkyl, 0S02- cycloalkyl9 S02-heterocyclyl, 5 OS02-aryl,
%SQg Ik Ie%:%l . OSQZa?ﬁ”(gh lltar%@?%%ﬁ%yl h@@{ﬁyyél%%%@%@-:@&
alky aryl leteroary cloa
(’fé’%lﬁ’éaté}%/c%blyl Eirhe(féfrogﬁ[y COZ:?i 9% cyclig%kyl 80
@@Z—@ﬂ@@-hi@ﬁerocyé@[ O@OE—hHWl—aWI vto2 1@%[1@1-11@&%&@}11 @G@m@mtl :
@@@%ﬂ alhkyt@@mlzlgl 19yCL@@E(yIF @(@lz)blakk:}t@terocwsdxz C?ﬁ%})t\ﬁﬂr@d{;}c 1y1,
ter a sCycC c _
C%% I—faﬁ?f %%E}%( héter{cg)%!f?ll %%% %& ; %@60_3301)!!5/1
}wa«yl)zo%%(@@mapynzc t@@)m%ﬁé%oaryﬁi Oéoaéli@rlf C{0) -
SRaryl SO2- alkyl-8Q2-aryl CBO2NHZ,1SO2NEbalkyl;,SO2NKyaryl, COz-
SQENH: é‘f&ef garyl, S%%Nhlj yl-aryl, G034, S020=alkyl, 502%@r¥£1ky1—
SO20- ak aryl, 1, he erocyclyl aryl or heteroaryl, 20 (iii)
[FEbSRb e or éﬁ&s &éﬁlcﬁﬁ)tawc\ﬁﬁg Biry tr?é?éya@% kT girolprcan”2”
belsubstituted withrorie or niore, thésame of diffetentR kGl Br, |, NKR) NE-
Nﬁﬁ'&i{h Hﬁkﬁf@ﬁﬂ%ﬁ\”ﬂ@%@‘@%@w%m ary o(l}(l)h)l}?lil'a(ak}@tﬁroawl ) NH-
ary a roar. a :
?d%/ kyI N%‘EI@(%\T g'%?yc@fgril gg'%t’l ¥“J O NH-aikyl-
Nm@méﬂ@a]ﬁyl NHC(®)! QlRYL-ani KNHC{O) alkyl-heter&arfy), NH-a Lky 1~
N{é%@zo@kmNHSOZ C@f}’(ﬂﬂ@%é{&h&ﬁﬁ)?? heterocyclyl, tht‘l:%QZ-@éiykal 2
yl-N -a NHSQ2- eterga H,
%g)ll% aﬁkf/liE é })ﬂ'@] rocycly giyl 0- %@te%a 1'0-al yl%r’;{/? 5027
Oaélkyllhet&%a”}‘?lfﬁ)b(oﬁ%wlzO@(@)WCR)%W OGO HaFodyclyBO2NE-
OE©)rawh QC(0)dwrterearyk QC)-alkyl-apyl; OC(Qcatkyk L kyl,  S020-
aryl, S0;0-alkyl-aryl, cyclealkyl, heterocyclyl, aryl
or hetercvaryl,

(iii) unsubstituted or substituted cyclealkyl, wherein
the cycloalkyl group can be substituted with one or
more, the same or different F, C1, Br, I, NH;, NH-
alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-
hetercaryl, NH-alkyl-aryl, NH~alkyl-hetercaryl,
Nialkyl)a, NHC (Gy-alkyl, NHC (O) —cycloalkyl, NHC (C) -
heterocyclyl, NHC(O)-aryl, NHC(O)-hetercaryl, NHC(O)-
alkyl-aryl, NHC({O)-alkyl-hetercaryl, NHSO,-alkyl, NHSC:-
cycloalkyi, NHSO,-heterccyclyl, NHSOz~aryl, NHSO0;-
hetercaryl, NH3Oz-alkyl-aryl, NHSO;-alkyl-hatercaryl,
OH, ©O-alkyl, O-cycloalkyl, O-heterocyclyl, C-aryl, O-
hetercaryl, O-alkyl-aryl, O-alkyl-heterocaryl, 0C({0O)-
alkyl, OC(0O)~cycloalkyl, OC {0} -heterocyciyl, QT {0} -
aryl, O0C{0)~hetercaryl, OC(0)-alkyl-aryl, OC(C)-alkyl-
hetercaryl, O0SO0sH, 080C;-alkyl, 0SCz-cycloalkyl, 0850;-
heterocyclyl, 080;-aryl, 080z;—heterocaryl, 08S0;-alkyl-
aryl, 0S0y~alkyl-hetercaryl, OP(C) (CH) o, COsH, CO,-
alkyl, COz~cycloalkyl, COs-heterocyclyl, COz—aryl, COz-
heterocaryl, COz~alkyl-cycloalkyl, COz-alkyl-
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35 heteroaryl, OSO3H, OS02-alkyl, 0OS02-cycloalkyl, OS02- heterocyclyl,
0S02-aryl, 0S02-heteroaryl, 0OS02-alkyl- aryl, 0S02-alkyl-heteroaryl,
OP(0)(OH)2, CO2H, CO2- alkyl, CO2-gy¢laalkyl, CO2-heterocyclyl,
CO2-aryl, 002- heteroaryl, CO2-alkyl-cycloalkyl, C02-alkyl - 200
hetesacyclyt,1G02-alkylcavyk £002-alkykhéteroanyt0 @) NH2 heteroaryl,
NH-alkyl, lkyl, C(Q) : YNH-any -
(glgg%Nﬁ?%étero%ra%HFOﬁy Iﬁgq%?kyl-cy%gﬁk%g(g)@%ﬁ%%k%l(%etero@c% IFH
EROINS alkgharyl, CION- AR heterosy L EONGIgH2Y « © 1O71H-
€l@)N(cygloalkyN2yC ()N (8D 2V E(@)N theteroapt )2 valkyl L or argd,((VNH-
larmb@iaaﬂgq or Su;@timdtg@kﬁﬂqgg)@yqlﬂtwb@h@@&@rll,o the @g@rp¢%gyl> 2
r n be substityted with on more, the sa r different OH,
g-i#@ﬁ%?ﬁr,oﬁ%}’mﬁia|ky|f9|{|§|)%{r§/?,ra}i%)l?a|ky|§ yI'or g}i‘ﬁ’f sty
@Asubstitited dF Sdbstituted aryl, wherein the aryl 15 group can be
substituted with one or more, the same or different F, Cl, Br, I, CF3, ON,

H2, NH-alkyl - loalkyl, - I yllélér -heter, :
mh‘f&kﬁ?%%%éaﬁ%‘%é%@ h%&ggégﬁgﬁcélﬁkﬁ %%%MW ORBfein
NRealkyHetstB R, NH-BIY AR HE2 NH&Iky R B, 20 Nitgiky 2t £» - one o
MHELO)-atkyl, NHG{Opeyctoatkyd, NHC(O) heteradyichd,, NHE(@)raryl, NH; ,

NHC(Q):-heterearyl, C,:(Q)I@g@,"a&)ﬂ’kgbngﬁlkéﬂ%h%tﬁﬁaryl'
NHSO2-alkyl, NHSO2- cycloaikyl, NHSO2-heterocyclyl, NHSO2-aryl,

NHSO2- heteroaryl, NHSO2-alkyl-aryl, NHSO2-alkyl-heteroaryl, 25 NO2,

SH) Szatlkyl STy tloatkyl, S-hetdrodyctylt8ary r B-hetebeargl OH O CFBY L
%1%'@57 Q-gyclealkyl Q-heteroeyglyl: Qaryh:heterogt¥ls, the same or
gistordoalyt, Seloieieearmy Laip 0 SRS .
@@G@Pﬁéﬂ@fé@yclﬁ%@@@ﬁé@ﬁ,@@%@)-het@?’b‘aﬂ@j&d@C(G\)Eﬁmﬁﬂ—t&VParyl '
QE(Q):alkyl-hefernaryl KOBO3H ISRy alkyk SQ2-oyaealkyl, NH-alkyl-
Q302 hetgrocyelyl, OR92@Mn ry1, NH-alkyl-NH,, NH-alkyl-OH,
N{ailkyl)a, NHC (O} -alkyl, NHC (O) —~cycloalkyl, NHC (O} -
heterocyclyl, NHC{O}-aryl, NHC(O)-hetercaryl, NHC({O)-
alkyl-aryl, NHC(O)-alkyl-heterocaryl, NHSO,-alkyl, NHSO:-
cycloalkyl, NHSCO,-heterccyclyl, NHSO;-aryl, NHSO,-
hetercarvyl, NHSO;-alkyl-aryl, NHSO:-alkyl-hetercaryl,
NQs, SH, S-alkyl, S-cycloalkyl, S-heterocyclyl, S-aryl,
S-heterocaryl, OH, OCFa, C-alkvl, C-cycloalkyl, 0-
heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cyclealkyl,
O-alkyl-heterocyclyl, O-alkyl-aryl, O-alkyl-hetercaryl,
O-alkyl-0OH, O-{(CH;),-C, OC{C)~alkyl, OC{0O)-cycloalkyl,
CC (O) ~heterocyclyl, OC{0)-arvyl, QOC(0)-heteroarvl,
OC{0)-alkyl-aryl, O0OC(0)-alkyl-hetercaryl, O0S0zH, CS0;-
alkyl, O0S80;-cycloalkyl, 0S0;~heterocyclyl, 080C,-aryl,
080,-heteroaryl, 080;-alkyl-aryl, O080;-alkyli-heteroaryl,
QP (O} (CH) 2, C{OYy~alkyl, C{C)—~arvyi, Ci{C}-hetercaryl,
COzH, <COs—alkyl, COz;-cycloalkyl, COz-heterocyelyl, COy-
aryl, CO;~hetercaryl, COy~alkyl-cycloalkyl, COp-alkyl-
heterocyclyl, CO,—alkyl-aryl, COz-alkyl-hetercaryl,
Ci0) -NH;, C(O}NH-alkyl, C{O)NH-cycloalkyl, C(O) NH-
heterocyclyl, C({O}NH-aryl, C{O)NE-hetercaryl, C(O)NH-
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0OSO02-heteroaryl, 0SO2-alkyl-aryl, OSO2-alkyl-heteroaryl, OP (0)(OH)2,
C(0O)-alkyl, C(0)-aryl, C(O)-heteroaryl, 35 CO02H, CO2-alkyl,
C02-cycloalkyl, COZ-heterocycIyI,MCB%-laryl, CO02-heteroaryl,
C02-alkyl-cycloalkyl, C02-alkyl- heterocyclyl, C02-alkyl-aryl,
O Foroaoyt. E(ON Lt WL heteroan, GO ods
- heterocycly - -heteroaryl, -
aﬂg}f-%%l%é@l, C(OYNH! mﬁ%&%&é% 36‘261)’%& a|ky|-é§§?|),ﬂ iy,
CIO)NH atkgl-hetekaanyk, C(0)N(&ky 2 re{0)N(cycloaikyh hEreRant)p) 2
g@mmrpalrsbéa§§£1-alk|m§%aw1$02ﬁﬂgltla§92-,aryisc§§|mzwHZSOZNH—
NH5 a O2NH-ary NH-heteroaryl,, SO2NH-alkyl-aryl; _
O3 02001 C030-ari S50 A& cydlosliyl L L-azyL,
hetetoeyclylCdryitor heteroanff2and Wén hatethe vaiieE ér 3, ot -
unsubstiutedior subistittted heterparyl wiheseinh thesheteroaryl grodp canan

bﬁas\;g)sg%eQM@@oqe or, rggregthe same or different F, Cl, Br, |, CF3,
CN, NH2, NH-alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-

heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, 15 NH-alkyl-aryl,
NH-alkyldretetoaryl; MNibelkydNH2uNH- it «OH, INalkyh2 :;NHC (Bherein
-alky, Nl'é@é@%)'&}f?@a"@’ﬁowC&Q}Ih%%m%ﬁ%ét'\ﬂ@@ﬁghaw'ith one or
NHC(O)-heteroaryl, NHC’:\%k I-ar%I, I}l!ﬂCég)-alé I-he{ero I’,NEINS,O%\TH ,
alkyf, H§6§-c§8¥églk§, %ﬁ%terocycly, NH 1%jz-ar’yl, 2
NHSG241eterodiyt AN SORL &Ik arENRS G2 afikyf Hetero AT NG2 , SHH-
Snalkylr Ssaryl, S-heteraaryh QHyc OCGHR3A-alkwWHOgyeloalkyk €andyclyl,
o éﬁ%ﬁ%%ﬁ#‘%é&fﬁéﬁvéa'%%t'%‘;%%éi%ﬁ'é‘g%%% o™
OBy laryilOCtDRRetErany |, W@?ér@%ﬁpﬁlrodﬁj@a %gl-‘rf"el’érjo%?};l, vi,
08034, O502= atlkyl; QSOR-cycloalkyl) ©SoO2iheterocyclyl; ) OSO2anyk ryl,
q}f%%zB?tﬁmf h:%%Qé%-a'ky'-ﬂ%&@?%@g&ﬁ%@@&y&a%9)(0H)@Hsoz~
Ca??ggllkyl’l\%s -za—%l}'/clg)%-{]}?;%_r?a%«isoz—heterocyclyl, NH3O-arvyl,
NHSO,~heteroarvyl, NHSC,-alkyl-aryl, NHSOz-alkyl-
heteroaryl, NO;, SH, S-alkyl, S-aryl, S~heteroaryl, OH,
OCFs;, ©O-alkyl, O-c¢ycloalkyl, O-aryl, O-hetercaryl, O-
alkyl-cycleoalkyl, O-alkyl-heteroccyclyl, O-alkyl-aryl,
O-alkyl-hetercaryl, OC(0)-alkyl, OC (C) —¢cycloalkyl,
OC (0) ~heterccyclyl, OC({0)—arvyi, OC{0)-hetercaryl,
QC(Q)=alkyl-aryl, OC(0O)-alkyl-hetercaryl, OSO03H, 030,-
alkyl, 0S80;-cycloalkyl, 0850;-heterocyclyl, O080z;-aryl,
080s-hetercaryl, 080;-alkyl-aryl, 080;-alkyl-heterocaryi,
0P (O) (OH) 2, C{0})-alkyl, Ci0)y—aryl, C{0})~heteroarvl,
COpH, COz-alkyl, COz-cycloalkyl, COz;-heterocyclyl, COp-
aryl, COz;-hetercaryl, CO,-alkyl-cycloalkyl, COy-alkyl-
heterocyclyl, CCy-alkyl-aryl, COz-alkyl~hetercaryl,
C {0} ~NHy, C{O)NH-alkyl, C{O)yNH-cycloalkyl, C{O)NH-
heterocyclyl, C(O}NH-aryl, C(O)NH-hetercaryl, C({O)NH-
alkyl—cycloalkyl, C{O)NH-alkyli-heterocyclyl, C{O)YNH-
alkyl-aryl, C{O)NH-alkyl-heterocaryl, C{O)N{alkyl)s,
C(O)N{cycloalkyl)s, C{OyN{aryl;,, C{O)N{hetercaryl):,
SOzNH,, SO;NH-alkyl, SO;NH-aryl, SO;NH-~heterocaryl, SO,NH-
alkyl—~aryl, 5CiH, S50,0-alkyl, 80:0~aryl, 80z0-alkyl-
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30 CO2H, C02-alkyl, CO2-cycloalkyl, CO2-heterocyclyl, C02- aryl,
CO02-heteroaryl, CO2-alkyl-cycloalkyl, C02-alkyl- heterocyclyl,
CO2-alkyl-aryl, C02-alkyl-heteroaryl, %ﬁO)-NHZ, C(O)NH-alkyl,
C(O)NH cycloalkyl, C(O)NH- heteroc%/ yl, C(O)NH-aryl,

Fihegi y'CXCBQ%iéé icydoﬁgyéroc clyl, aryl or
C( NH aI I heterocyclyl C(O)N aIkyI aryl, C(O)NH- aIkyI heteroaryl

’C(O)N(cycloalkyl)z C(O)N(aryh2, C (0) N (heteroaryl) 2,
SOZNHZ SOZNH -alkyl, SO2NH-aryl, SO2NH-heteroaryl, SO2NH-
aid%lfi @lyyl | Sh@@ﬂ ~5@2|D| al%eﬁ%—;g‘arﬂﬂ SFZ(@@Aky(hgiaZS%%a{yhh alkdryl  or
cycloa eterocycly or .heteroaryl, (vii wherein
cén eé yI i‘tryl 6¥85 hgigroaryi{\afrid tﬁg alkyzf (i ary}f}13 Estttuten?l??or for
théie parteantin ¢ Be'slibstiuted, E‘\}Lh]iasdifﬂi?\tlPéﬁ?él1 R12 together can
mean cycloalkyl or heterocyclyl 10 can mean -C(Y)NR13R14 wherein Y

Wl nd R13 and R1 dcazQ dependent }%%QQE aﬁg]@f&() 1 or

drogen 15 (|| unsu stltute ors bstltuted aryl, wherein the ary oup
ﬁtb%réifb\éﬁ d with one or more, the same or different F, Cl, Br, |,
CF3 ON, NH2, NH-alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl,

NEheteroaryl, 20 Nhratkykany|, Nid-alkylcheteroanyl Nialkyl2y NHG(Q)-r1 4
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)- aryl,

NEFE( O Fite AR PRINES- Alky P NISES 28I HIRyl, NHSO2-aryl,
NHSO02-heteroaryl, NO2, SH, S-alkyl, S- cycloalkyl, S-heterocyclyl, S-aryl,
Stheteroaryl, QH,,25 OCF3, 0-alkyl, 0-cycloalkyl, 0-heterocyclyl, O-aryl, O-
heteroaryl, O- aIkyI cycloalkyl, 0-alkyl-aryl, O-alkyl- heteroaryl, OC(0)-alkyl,
OC(0)-cycloalkyl, OC(0)- heterocyclyl, OC(0)-aryl, OC(O)-heteroaryl,
ogggem@msubstltuted. or substituted aryl, wherein the

aryl group can be substituted with one or more, the
same or different ¥, Cl, Br, I, CF;, CN, NHp, NH-alkyl,
NH-cyclealkyl, NH-heterocyclyl, NH-aryl, NH-hetercaryl,
NH-alkyl-aryl, NH-alkyl-hetercarvyl, N{alkyl):;, NHC{Q)-
alkyl, NHC({O)-cycloalkyl, NHC{O)-heterocyclyl, NHC(O)-
aryl, NHC(O)-hetercaryl, NHSO;-alkyl, NHSG;-cycloalkyl,
NHSOz-aryl, NHSO,-heteroaryvl, NQO», SH, S-alkyl, S5-
cycleoalkyl, S-heterocyclyl, S-aryl, S-hetercaryl, OH,
OCFs, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyi, OC-alkyl-aryl, O-alkyl-
heteroarvyl, QU (0)y-alkyl, OC{0)-cycloalkyl, QC{0) -
heterocyclyl, 0OC{(Q)-aryl, 0C{0}-hetercarvyl, 0S0:;-alkvyl,
080s-cycloalkyl, 080:-arvl, 0SCz-hetercarvl, C{O)-aikyl,
C{O)-aryi, CO-H, CCp—alkyl, COz-cycloalkyl, COy-
heterccyclyl, Coz-arvyl, COs—heteroarvyl, COs—alkyl-
cycloalkyl, COs;-alkyl-heterccyclyl, COz;-alkyl-aryl, COC;-
alkyl-heteroarvyi, C{C)-NH,, C{C)NH-alkyl, C{O)NH-
cyceloalkyl, C(O)NH-heterocycivl, C{O)NH-aryli, C{C}NH-
heteroarvl, C{O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-
heterocyclyl, C(O)NH~alkyl-arvyl, C{O)NH-alkyl-
hetercarvl, ClOyMialkyl),, C{O)N{cycleoalkyl)s,
C(CYN{axyl}sz, C{O)N{heteroaryl},, SO-alkyl, SO-aryl, S0.-
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0S02-cycloalkyl, 0S02-aryl, OS02-heteroaryl, C(0)-alkyl, 30 C(0)-aryl,

CO2H, C02-alkyl, CO2-cycloalkyl, CO2- heterocyclyl, CO2-aryl,

CO02-heteroaryl, C02-alkyl- cycloal_kyb 2-alkyl-heterocyclyl,

CO02-alkyl-aryl, C02- alkyl-heteroaryl, C(O)-NH2, C(0)NH-alkyl, C(O)NH-

cycloalkyl, Cé@);_l\llalﬂyqterocxgzbygb]@(p)N%@m, C(QINK,33 heteraaryalkyl,

%&)NH alk floalk l, Cé{NlRl Ik¥l heterocyclyl, C(O)NH-alkyl-aryl,
ﬁﬁ-?aH( etero ary 0 ?al?(yl?f ¢ )N(cycloalkyl)2,

C(O)N(aryh2, C(0)N(heteroaryl)2, SO-alkyl, SO-aryl, SO2 - 203 alkyl,

SQZ-anyl, SO2NH2, 1$03H dalkyt, cycloatkyl, uetérocyelybatyWwr, wherein

hajeroandt (ML usubstivieg.or substisged cycloallofhersia e o

cycloalkyl group can be substituted with one or more, the same or

differant F- €4, BF2MRIHOT NI Ik RitEcyEioalkyt, N Reterocydifiz: M-
NH-aryl, NI—NHﬁed:e,roaq&lNHlalkyI%\ﬁﬁythﬂfbalds(ylyhléIEﬁoarlePN(@1W|)2 NH=
NHED)alky) 1NHC(0)1@MC|Q§ h NHG(O) 10 hetﬁm@yyll\uﬂg&@r@%yl

NHC teroar l, NH oalk aryI
gﬁ%)ykhj é’roar E%&) %ky}y o cyc?g%ﬁ(ﬁ% ﬁé/igrocyl/ifs( JZO aryl'0
H’e@@@ammm arylg-alky=hetétoaryINGT(0): aﬁme@@@}’@cloaﬂ@ﬁop
Q@g%)zheltq&%@%@%%(@ﬂéﬂyl Q@(@h h@tﬁy%aégl E@Ci%@)zg—al“é)ldaégaryl
c a eterpar a
cy%loal(%ﬁo%gz "he ero%yc yla%%zg é\rylEF y2-heter %rl QC(O “NE3 E
cre¥ACak e (OYNH-cheloaikyl B(0)NA2 hétetob\i *C o -arﬁc
C(O)NH-heteroanyl -C(Q)INH 2rvalkyl-aryt, C(O)NE=alkykheteraaryl, OC (
%(Qvi(a'ky%% kyhé’é@f)é' Oyhunsue%%%qggﬁubst%%ﬂ %%rgsmlyl

wherein the heteroc clyl'group can bhe stibstituted with one or 25 more

%S QATHE ST differdht GH OIS AE Styl, NH2ORiH-alkyiONH-=)i Lalkyl, 6P
anylc (W ansubstituted-oresubstitred. aiyl, wheremthé aryO;-heteroaryl,

C{0) -NH:, C{O}NH-alkyl, C{OYNH-cycloalkyl, C{O)NE-
heterocyclyl, C{O)NH~aryl, C{O}NH-heteroaryl, C{O)NH-
alkyl-arvyl, C({O)NH~alkyl-heteroaryl, C{OYN{alkyl)s,

alkyl, or aryl,

(iv) unsubstituted or substituted heteroccyclyl, wherein
the heterocyclyl group can be substituted with one or
more, the same or different OH, 0O-alkyl, C-aryl, NH,
NH-alkyl, NH-aryl, alkyl, or arvyl,

(v) unsubstituted or substituted aryl, wherein the aryl
group can be substituted with one or more, the same or
different ¥, Cl, Br, I, CF3, CCN, NH;, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, MNH-aryl, MNH-heterocaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH—alkyl—
aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-alkyl-0OH,
Ni{alkyl)a, NHC{O) ~alkyl, NHC (O)-cycloalkyl, NHC(OQ) -
heterocyclyl, NHC(O)-aryl, XNHC(O)-heterocaryl, NH30,-
alkyl, NHSO;-aryl, NHSC;-hetercaryl, NO;, SH, S-alkyl,
S-cycloalkyl, S~heterocyclyl, S-aryl, S-hetercaryl, CH,
0OCF3, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, O~alkyl-cyclealkyl, ©O-alkyl-heterocyclyl,
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group can be substituted with one or more, the same or 30 different F, ClI,
Br, I, CF3, ON, NH2, NH-alkyl, NH cycloalkyl, NH-heterocyclyl, NH-aryl,
NH-heteroaryl, NH-alkyl-cycloalkyl, yglyé-aﬁ(yl-heterocyclyl, NH-alkyl- aryl,
NH-alkyl-heteroaryl, NH-alkyl-NH2, NH-alkyl-OH, N(alkyl)2,

L@gg@gﬁm gy i E V) =
- ero , - , -aryl, - eroar
A S SR Sty SR g

28Ikl taaycloalkyl, Ghéterobgdlr 0yl 0- heteb&aryt 20-alky-cyclo&lRit —
Q:?kkggﬁﬁtgﬁ%é((?gbs@?f%@ﬁgw'ar(S?B%'(a}lké!l:Bﬁéﬁ)é%%fYL O-aﬂq?cbplau kyl,
= - - -CyCloal ) -hetleloc

%(@d)t)grry{H"OC(O?-Iféliéggrg%r(%g%%?élkgl, (CL)% 2- cyc#?ﬁ&%l?%%@&ar%z B
O8O getkibaryl, SO alkyE 5-C @) any|, Efo)Heleroaryloogterocaryl,
002-akyk 02=wyTloalkyl, 1002¢tetesacyelyt HEOs-aryl y002-hetetaand, 1 ky 1 -
002; 'ky'-Cx%ga%_bzwzﬁaéwﬁbe@{@gfyc'y'@R%—aw-,ary',c (0)NH-alkyl,
002:alkyl-heteroaryl,"C(O)-NH2, C Ii)NH-aIkyI, C(O)QNH-cyc oalk%l

& NiTirGs YE(O)NREN OO EREteFdaryl, © 10 NH-aryl,
C(O) NHialkyeycioalinll, C(0)NH> )dlikiA-neterdeyeiyl i CELO XN alkyl-@ky,) NE-
ORI oM atraans. Soraiyt 80-anl. SQzialt Soaat

ar e - , -aryl, -a -aryl,

gﬁgﬁéﬁ% Q&zNH-alkyﬁ:eg;%?zEKﬁ-ja?M }?S’éOZNH-ﬁe&gﬁg\gﬁyéMWﬂ 20
SO0 Alkylr 3020-aryl; 5020 hetersaryk alkyl, cycliatid/l, Heterocyehyt 2aryl ,
or,dae_@mgryl,, angda, caﬂg@,vge tlgz%ﬂalge 1, 2onBi(vi) WﬁUbStE@@g{@l’aryl,
S t eteroaryl, w t teroar ro can stit

o Ohe bt ARG Samecor iferant b O BT, CFY NNz, e

NH-afE/P N loy cleaikyl L NH-Réter6yciyl L NH-BRt SN AC Ketefdarylary L or
Nt-atkyt-ary,INHaalkyl-heteroanyhy O\ (ahleyl)2 2 MHEC (D) -alkydr 3,
NHC(O)-cycloalkyl, NHC(0) 25 heterocyclyl, NHC(O)-aryl,

NHCSO)-heteroary!, NHSO2- . ‘
{vi unsubstituted or substituted hetercaryl, wherein

the hetercaryl dgroup can be substituted with one or
more, the same or different ¥, Cl, Br, I, CFi;, CN, NH;,
NH~alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-
heteroaryl, NH-alkyi-aryl, NH-alkyl-heterocaryl,
N{alkyl}z, NHC (0) —alkyl, NHC (O) —cycloalkyl, NHC (C) -
hetercocyclyl, NHC(O)-aryl, NHC({O)-heteroaryl, NHSO,;-
alkyl, NHSOz;-aryl, NHSO,-hetercaryl, NO;, S8H, S-alkyl,
S-arvyl, OH, QCF3, O-alkyl, O-cycloalkyl, O-
heterocyclyl, C-aryl, O-hetercaryl, 0OC(0)-alkyl, QC{0)-
cycloalkyl, GC{0) ~heterccyclyl, OC{0)-aryl, OC (0} -
hetercarvl, 080;-alkyl, 080,~cycloalkyl, Q080,-arvl,

0S50;~hetercaryl, C(0y-alkyl, C{0)-aryl, C{Cc)-
heterocaryl, CO-H, COy-alkyl, COy-cycloalkyl, COs—
heterocyclyl, COz-arvyl, COy~hetercaryl, COz—alkyl-
cycloalkyl, CO,-alkyl-heterocyclyl, COs-alkyl-aryl, COs-
alkyl-heteroaryl, C(0) =NH;, C{O)NH-alkyl, C{O)NH-
cycleoalkyl, C(O)NH-heterocyciyl, C(O})NH-aryl, C{O}NH-
hetercaryl, C{O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-
heterocyclyl, C{O)NH-alkyl-aryl, C{OINH-alkyl-

hetercarvyil, C{O)N{alkyl)a, C{OIN{cycloalkyl)s,
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alkyl, NHSO2-aryl, NHSO2-heteroaryl, NO2, SH, S-alkyl, S-aryl, OH,
OCEF3, O-alkyl, 0-cycloalkyl, O- heterocyclyl, 0-aryl, 0-heteroaryl,
OC(0)-alkyl, OC(0O)- cycloalkyl, OC(Q)-heterocyclyl, OC(O)-aryl, OC(0) 30
heteroaryl, 0SO2-alkyl, 0SO2-cycloatkyl, 0SO2-aryl, OSO2-heteroaryl,

-al (Q)-ar (i A, H, 0 ’ 2’_0 L ,
A B bt O e et

l
G52 Myl HRTEIOCT Bty Ob2- ATy 2 35 SRV hB(ErGATy T o) N
C(RINHIAHI, C(O)NHSyctualikyl, C(O)NB:Beterdeyehi LC{O)NH-adl ky L,
G -1heteroanys CLONNH:alkyl-cyslpalkyl GENDIH-alkyl- heterocyclyl,
C(O)NH-alkyl-aryl, C(O)NH-alkyl- heteroaryl, C(O)N(alkyl)2,
C(O)N(cycloalkyl)2, - 205 C(0)N(aryl)2, C(O)N(heteroaryl)2, S02-alkyl.,
S02-atyl, ° SO RNBI2 250 2N Zal Kb SSOZNH-aiyf 'S ORRE: hetdroeril- SP3HOT
5020-alkyly S020-aryl, SO20-heteroaryl, alkyl, cycloalkyl, heterocyclyl,
aryl or heteroaryl, 5 (vii) or R13 and R14 together can mean cycloalkyl or
heterocyclyl, can mean -C(NR15)R16, wherein R15 = H and R16 can be

TOME) BiRsubstitutdd br sBBSttutEEARY WREreir the MY §HéuFean Be

substituted with one or more, the same or different F, Cl, Br, I, CF3, NH2,
NHHalkyl, Nib cyeloalkyl, NEzheteracyclyl, Niaryh NR-heterpaeyle 12 the
NH-alkyl-aryl, NH-alkyl-heteroaryl, N(alkyi)2, NHC(O)- alkyl,
NHEY)-Fictosiky, NHED)-RBteto ?ﬁ%H&f(‘é LaRpie~ o more, the
N @¢0)<heterbafd rNHS O2-alkyl, NBISOZ-cycldalky INHSOR2-ahdy L, NH-
He02shet 'iqary|NH03e§E|r§d§iK|S{|y§, C)GQLQEB-I'éi}ilay§}hetQ\!’QC}|‘£ZE,:Y|e Scaryli1,
im0 S ol oionalt Geeron) Spel0r-
(}@@3ﬂeyd@@mygtygg§poalkyl, NHC (O} ~heterocyclyl, NHC{O)-
aryl, NHC(O}-hetercaryl, NHSO;-alkyl, NHSO;-cycloalkyl,
NHEO,—-arvl, NHSO,~hetercaryl, NQ,, SH, S-alkyl, S-
cyclealkyl, 8-heterocyclyl, S-aryl, S-hetercaryl, OH,
0CFy, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heterocaryl, O-alkyl-cycleoalkyl, O-alkyl-aryl, O-alkyl-
hetercarvydi, OC(0O)-alkyl, OC(0)-cycloalkyl, QC (0} -
heterocyclyl, 0C{0)-aryl, OC(C)-heteroaryl, 0SOp-alkyl,
080s~cycloalkyl, ©SOz-aryl, 0S0O;-heterocaryl, C(O)-alkyl,
C(0)~-aryl, CCqH, COz—alkyl, COz—cycloalkyl, CCOy—
heterocycliyl, COz-arvyl, COz~hetercaryl, COz—alkyl-
cycloalkyl, COz-alkyl-heterocyclyl, COz-alkyl-aryl, CO;-
alkyl-hetercaryl, C{0) -NH», C{O)NH-alkyl, C{O)NH-
cycloalkyl, C{0O)NH-heterocyclyl, C(QO)NH-aryl, C(O)NH-

heteroarvl, C(O)NH-alkyl-cyciloalkyl, C{O}NH-alkyl-
heterocyclyl, C(O)NH-alkyl-arvyl, C{O}NH-alkyl-
heterocaryl, C{OVN{alkyl),, C{O)N{cycloalkyl}s,

C{OYN{aryl),, C{(O)N(heteroaryl),, S0-alkyl, SO-aryl, S50:-
alkyl, SOx-arvl, SO,NH., SOsH, alkyl, cycloalkyl,
heterocyclyl, aryl or heterocarvyl,

(ii) unsubstituted or substituted cycloalkyl, wherein
the cyclealkyl group can be substituted with one or
more, the same or different ¥, Cl, Br, I, NHz, NH-
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heterocyclyl, OC(O)-aryl, OC(O)-heteroaryl, 0SO2-alkyl,
0OSO02-cycloalkyl, 0S02-aryl, 0S02-heteroaryl, C(0)-alkyl, 25 C(0)-aryl,
CO2H, C02-alkyl, CO2-cycloalkyl, ! C?%C heterocyclyl CO02-aryl,
CO02-heteroaryl, C02-alkyl- cycloalkyl, C02-alkyl-heterocyclyl,

G232 ﬂ<y|| a%ﬁ&%@mmeroam@(@%%ge@&w gﬁ@L&(ﬁ)TH NH-
e ary eterpar
% éycloalkﬁ L‘%{%f)%’ (‘?k I\hﬁeterocyﬁ% %(%!# éﬁgﬁ%ryfﬂ
@NW&I@J het&r6d iy, GO lalky) PES(@)N(eytdalRyiy L, NEC(C) -
G{OMNGEsy216 () N thetermary) 22 SO-alkyl, S@-@@té%ﬁwl NESO,-

S ryl kyl, cycloal eter I
hge% aryl ||; un%u%ftltutedﬁ( ubstcl\tL%t%!ggcyc%%Qkyl Q ere|n@%éeolfoa3:yl
c%loal%ﬂfg]r&@f B car’b& ¥absibted wit oRe 6 -’FﬁGriéCEHélsan%“éF yl, O-
differentE €l Br, K NH2-NH 2 2086, alkgh AlHegycloalkyly di-heterocychd,) ~
i) S e -
y ycly
e ey e 1,
I\[PélSSQQalﬁtér,oaryIO@zl D<dlkylpB-cytloalkyl; @-hetero&itlyk Osaryl, 0- COx~
heter %@qu;@lkylnﬁwu@e@@ybh}@t% ryl, @@gom}ﬁyl Q@@n@@&aél kb1,
erocyc a
O(gé% cy oalkyl, J:I\/%)D 2% -aryf, jOSOZ %éﬁegﬁggry yé: 58 %g%g “alky IC((:(B)ﬁNri
c?@bampmﬁeter%wwcezsdryl, @@hé&%rémyﬁr@e@)mm C(O)NH-
GO H-alkyh C(O)NH:cyctorlkylk G(O)NH-hetatogyclyl, C(QIN H-@{kal Y2
gwé—i h L(; I C(O)NH- alkyl-aryl, C(O)NH-alkyl-heteroaryl,
% 1k a1ky|, or aryl, (i) unsubstituted or substituted

heterocyclyl, wherein the heterocyclyl group can be substituted with one
or inore, thessame ot different OH; O-alkyl;0=saryl 1 20:NH2, IN-atkybyclyl,

RWEQBQﬁﬂKﬂﬁ%aﬁ@%erocyclyl group can be substituted with
one or more, the same or different OH, C-alkyl, O-aryl,
NH,, NH-alkyl, NH-aryl, alkyl cr arvyil,

(iv) unsubstituted or substituted aryl, wherein the
arvyl group can be substituted with one or more, the
same or different ¥, Cl, Br, I, CFi;, NH;, NH-alkyl, NH-
cycloalkyl, NH~heterccyclyl, NH-aryi, HNH-heterocaryl,
NH-alkyl-cycloalkyl, NH~alkyl-heterocyclyl, NH-alkyl-
aryl, NH-alkyl-heterocaryl, NH-alkyl-NE,, NH-alkyl-0H,
Nialkyl)q, NHC (O)-alkyl, NHC [0} —cyeloalkyl, NHC (Q) -
heterccyclyl, NHC {C) ~arvyl, NHC (O)-hetercaryl, NHSO,-
alkyl, NHSOz-aryl, NHSO,~hetercaryl, NO;, BS8H, S-alkyl,
S-cycloalkyl, S=-heterccyclyl, S-aryl, S-heterocaryl, OH,
0CF;, C-alkyl, O=~cycloalkyl, O-heterocyeclyl, O-arvi, O-
hetercaryl, ©O=-alkyl-cyclcalkyl, 0O-alkyl-heterccyclyl,
O-alkyl-aryl, Owalkyl~hetercaryl, C-alkyl-0OH, O-(CHz)n—
0, O0OC(0)y-alkyl, CC{C)~cycloalkyl, OC(C)-heterocyclyl,
OC{0)-aryl, OC (0} ~heteroarvl, 080:-alkyl, OSC,—
cycioalkyl, 0S0z—arvyl, Q80z,-hetercaryl, C{O)-alkyl,
C{Oy-aryl, C(C)-hetercaryl, COzH, CQOz-alkyl, COy—
cycloalkyl, COz~heterocyclyl, COs-aryl, COs-heteroaryl,
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(iv) unsubstituted or substituted aryl, wherein the aryl group can be
substituted with one or more, the same or different F, CI, Br, I, CF3, NH2,
NH-alkyl, NH 25 cycloalkyl, NH-hete clyl, NH-aryl, NH-heteroaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl- aryl,
Hﬁgé%%ki}@ﬁ%%@l’bal\iffi:'?gy"h%?ﬂﬂdﬂkﬂ&%r&@tlfy%,Nld@@)s@hkyh,_
-cycloa - heterogyclyl, -aryl, _
REE(O) ooy NGBS A NS DS T RS oS hat
NOR) S Sralkyh 1836y eloalkyl O3 hétdraobgayic 8cal S-hetetBanti ©RY -/
@@iﬁm@@ll&ilﬁ?l@a@@?fw, Ocheterocyelyk Pranyl; O heteroaryl, ¢ (0) Ni-
0- -cycloa 0- -hete _0-alkyl-a -alkyl- rearyl, _
8%%;1-%?83%??’23% 0, o?&ggg%l,ggé?{é)-%éigélk |,@&5§ OaMcy1
derFRetErdoyclyl, OCHOY-HMI2OE] Y-h'eteroaryl,Cdg(b%-éw,légéfy L2,
cycioatiod r@802-aryt; @S02-hetetearyt C(Q)-alkyb0 €4Qkaryl, SO-aryl,
-heterparyl, CO2 2-al 2- cyelgalkyl..G92-heteragyglyl. - 1,
%(%93%9[@ @dz-hég(g?ogrry,?'ZOYIgé%%%fk |- éloa|k§/|,% ey
Eo2Mikyleterotyelyt, CoBhikyl- aéﬁ%é-im%hete?@é%taé&%.w H2,0297
CE)dH-atkyl,, C(@)NHicycloalkylp EI@YNH-hétetocyelyy, COINH-amt L or
GOQNH-heteroaryh, C(O)NHralkylbeyaloalkyls C(QINH 5 atkyl-heterocyclyl,
C(O)NH-alkyl-aryl, C(O)NH-alkyl- heteroaryl, C(0)N(alkyl)2, C (0) N
(cycloalkyl) 2, C(O)N(aryl)2, C(O)N(heteroaryl)2, SO-alkyl, SO-aryl, ‘
S02-alkih,sS02-aiyi SEENHZ SORRELAKYE SO2NAtayparyl, wherein
SO2NH-hetargam 1IS0gH $020-alkyl x2028-a5¢k 502040 heterparyine or
alkyl, cycloalkyl, heterocyclyl.aryl or . heteroaryl, n can have t _
vnéﬁéﬁg 1, gnoer W eun%ﬁbéltégt%e%%grnstut%ﬁtutéeid hZE%edFoa%l, vé?/ &rein e T
hetdivaryl giduprean Be Stibsttutddwits bRE SF YT Hore, thE samdor N~
differentErGl, Br, |, CAS; N2 (NH- atkyl, NH-cycluatkyl] hiH-heterecyciyly 1 ,
- NH- hetgraaryh, NH-alkyl-aryl, iNH-adkyl-heteroaryl  N(alkyh2, -
R.”Jé‘%%‘im g Nﬁﬁé%(% -&3:) c%g}lggli,'NHC(cl)\T)-%(y Y A c1o)
heterocyalyl, H(¥(O) —aryli, HC {0} ~hetercaryl, NHSO,;-
alkyl, NHSOp~aryl, NHSO;-hetercaryl, NG, S8H, S-alkyl,
S-aryl, OH, OCFs, O-alkyl, O-cycloalkyl, O~
heterccyclyl, O-aryl, O-hetercaryl, OC(0O)-alkyl, 0OC(O)-
cycloalkyl, OC (O) —heterocyclyl, OC(0)-aryl, oC{0) -

heteroarvl, 080,-alkyl, 080z-cycloalkyl, 080~arvl,

050;-hetercaryl, C{0)-alkyl, C(Q)-arvl, cC{Qo) -
hetercarvl, COuH, COz-alkyl, COz-cycloalkyl, COp~
haterocyclyl, COz—-aryl, COz-heterocarvl, COs-alkyl~

cycloalkyl, COz-alkyl-heterocyclyl, COy-alkyl-aryl, COz-
alkyl-heterocaryl, C(0) -NH,, Cl{O}NH-alkyl, C{O)NH-
cycloalkyl, C{O)NH-heterocyclyl, C(O}NH-aryl, C(O)NH-

hetercaryl, C{O)NH-alkyl-cycleoalkyl, C{O)NH-alkyl~-
heterocyclyl, C(O)NH-alkyl-aryl, C({O)NH-alkyl~-
heterocaryl, C{O)N({alkyl)q, C{OIN{(cycloalkyl)s,

C{O)N{aryl):, C(O)N{(hetercaryl),, S0;-alkyl, 80z-arvyl,
S0.NH,, SO.NH-alkyl, SO;NH-aryl, SO;NH-heteroaryl, BSO0O3H,
S0,0-alkyl, 50,C-arvyl, S0,0~-heteroaryl, alkyl,
cycloalkyl, heterocyclyl, aryl or heteroaryl;
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heterocyclyl, NHC(O)-aryl, NHC(0)-heteroaryl, NHSO2 20 alkyl,
NHSO2-aryl, NHSO2-heteroaryl, NO2, SH, S-alkyl, S-aryl, OH, OCF3,
0-alkyl, O-cycloalkyl, O- heterocycmlyi2 éaryl, 0-heteroaryl, OC(O)-alkyl,
OC(0)- cycloalkyl, OC(O)-heterocyclyl, OC(O)-aryl, OC(0)- heteroaryl,
@%92-%}&% %ﬁ%atw@@%ﬂkélg@soﬁg;y&ﬁﬁ?@f%zhglgefﬁ(@rlcyt gé@halkydhe

-ar - heteroar H -alkyl, -cycloa -
ﬁééié?o%é%mg Cof-raryl,%%f-%% elr%gryl, ¢ 2-aﬁ<%¥-sc%//% Q% %I/?ac‘l arlld/or
coRbdkyiveterotytlyh ICotakgaryl CoPrBidEhefsiéaryE € (BENRYnal
CQNHratkyl.&(0)NEL 80 exglealkyk &(O)NE:hetetoeyelyl, C{RYNH-asybup
C(O)NH-, heteroagyl, )NH- -Cycl vl G(OINH:alkyl v
EOR Aty ,-@%&%ﬁﬁ%@ﬁ%&%,‘%%)%%E‘fk%%zfﬁ%%‘éfw
@y&IBaRYh 2-TS(CINEYHEL EtONheteroas2S SH2 alIkA, SOZ4ryinss oF
SO2NBIRP SQ2NHalkyl r SO H=-aiyd nSO©2MNH+hgteroaryl, SO3H,
5020-alkyl, 5020-aryl, 5020-heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl
or heteroaryl; - 208 for the productioréjfa medicinal prodyct for the

treatment of prevertionEs pHysitiBgicat ahWor pathiosHysiological staes Y
inmammads mebidted by signal tearsdoctiorepathivaysiselectad rogithe! ,

areup b copsisting of: the “ras:RafiVek:Ersignal teansdustion, pathways . -
tge tPl K-A#Lsi%}%% tiansduS(:(gign 2 hway andéo_r thI]e+S%PK sigggll 1 o
transduction p% wé’y.'z. Use akéor ?’ffgfto Efaalmple, wHergin the a@fl 10
Jr6eY is seleteddfrom thé group adnsistingyor) "methyl Tethyl, RETBERYL (-
%ﬁm%rkmtzutyl,—s&p—f@?mmert-- ?((JW%GHQ@HWHS‘;SQ-pe@Mpﬂeﬁfﬂ)enMCHZ~
-hexyl, 2- hexy}, nsocty nyl (viayl), nyl, pr (- -

o CrE e s D I8 ot (o 18
-CEXREHS), butéfiyliBdtinyl, peRfRyEpentinyl, REXEMYIHexinyl,cctenyl,
heptenyl; Heptinyl, octenyl, octinyl".

3. Use according to any one of Claims 1 to 2,
wherein the heterocyclyl group is selected from the
group consisting of: “tetrahydrofuryl,
tetrahydropyranyl, pyrrolidinyl, piperidinyl,

piperazinyl, morpholinyl”.

4. Use according to any one of Claims 1 to 3,
wherein the hetercaryl group is selected from the group
consisting of: “pyrrolyl, furyl, thienyl, thiazolyl,
oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridinyl,
pyrimidinyi, pyridazinyl, pyrazinyl, phthalazinyl,
indolyl, indazolyl, indolizinyl, guinolinyi,
isoguinolinyl, guinoxalinyl, guinazolinyl, carbazolyl,
phenazinyl, phenothiazinyl, acridinyl”.

5. Use accerding to any one of Claims 1 to 4,
wherein in the compound is selected from the group

consisting of:
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3. Use according to any one of Claims 1 to 2, 20 wherein the heterocyclyl
group is selected from the group consisting of: "tetrahydrofuryl,
tetrahydropyranyl, pyrroiidinyl, pip_erléliwl piperazinyl, morpholinyl". 25 4.
Use according to any one of Claims 110 3, wherein the heteroaryl group
is selggisddiun the group 19@5@0@@%@@9%@{3&&!@9@ thiazolyl,
oxazolyl, isoxazolyl, razol%/l |m|dglzoly pyridin g/ [%yrimidinyl,
pyridazinyl, pyrazinyl; ﬁt‘ﬁa azmyl 3(¥|n lI~l in 420 yl, indolizinyl,
quinolinyl, isoquinolinyl, quinoxalinyl, q % azahiqyl, carbazolyl

phenazinyl, phenothlazmylc cridiny]”. 5l Use g to any one of
Claims 1 to 4, 35 wherein mgt/hlgﬁé&n*{ﬁ)ouﬂd is'seldcted from the group
consisting of: - 209 Compound 1 1-allyl-3-(3-phenytpyrido[2,3-
b]pyrazin-6-yl)-thiourea Igl' N H2CQ/~N1H N Compound 2
1-(2GRepg Rt IR 3-(3-ndghthctiyk 5-pridof2, 330169@2&9@% thiotksa N
H2C~NxN (N N CH3}y:H €ommpaamdpyrazin-6-yl) ~thicurea
1-[3-(4-methoxy-phenyl)-pyrido[2,3- b]pyrazjn-6-yl]-3-(2-methyl-allyl)-
thiourea Il I\'N H2C\"NINnN CH3 HHG 3\0Compound4

1-(2-methyl-allyl)-3-(3- ﬁb%%y’r-\ el 3y a hiourea \N
CH,

Compound 3 1-[3-(4-methoxy-phenyl)-pyrido{2,3-
blpyrazin-6-yl]-3-{2-methyl-allyl)-

thiourea

H,C N A
N NTONTN
TN N
CH, oCHa

Compound 4 1-(2-methyl-allyl)-3~{3-phenyl-
pyridolZ, 3- b}pyra21n 6-y1i)-thiourea

Compound 5 1-allyl-3-(3-naphth-2-yl-pyrido[2, 3-
blpyrazin—-6-yl)-thiourea

oy inl.

Compound 6 l-allyl-3- (4-methoxy-phenyl) -
pyrido[2,3-blpyrazin~-6~yli-thiourea

oo ﬁ L@

Compound 7 1-allyl~3~[3-{4-hydroxy-phenyl)} -
pyridoi2,3-blpyrazin-6-yl]-thiocurea
hydrochloride



1¢

15

N'CHHHI/3 Compound 5 1-allyl-3-(3-naphth-2-yl-pyrido[2,3- 15
b]pyrazin-6-yl)-thiourea g \\N\'H INNN (\ H2C"N/ Compound 6
1-allyl-3-[3-(4-methoxy-phenyl)- pyri Eg 3-b]pyrazin-6-yl]-thiourea s I \\ N
H2C~/~N H IN"'N" 'N(-)0", CH3 2 ompound 7
1-allyl-3-[3-(4-hydroxy-phenyl)- pyrid
hydrochloride - 210 N \LIN NN x CL
1-(3-naphth-2-yl- pyrld(;{[?Z%%/prS%F;Nzﬂﬁ 6! yl)'\é 4
i, oONS\NHHNNN\5 Compound S,
1-[3-(4-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-3-(4-nitro-phenyl)-
thioGreep@ulbdOR / \ Ny \ BNMNabN N = BHHIH pEHBIo [2, 3-bIpyrazin-6-

y1)-3-(4d-nitro-phenyl)-thiocurea

O s

Compound 9 1-{3-(4-methoxy-phenyl)-pyridof2,3-

S
N
O 5
O 1
£
a3
0 ~
=.
o
c
=
®
Q

blpyrazin-6-yl]-3-(4-nitro-phenyl) -

thiocurea

N
I+
B PN
Ay
LCH
OC

Compound 10 l-tert-butyl-3-(3-phenyl-pyridol[Z, 3-

blpyrazin-6-yl)-thiocurea

H3C7‘\N
.C H N

Compound 11 l—cyc?opropyl—B—(3—phenyl—oyrido[2,3—

blpyrazin-6-yl)-thiourea

A

Compound 12 Il-methyl-3-{(3-phenyl-pyrido(Z,3-

blpyrazin-6-yl}—-thiocurea

Niaaae

Compound 13 1-~benzyl-3-(3-phenyl-pyrido(z, 3-

blpyrazin-6-yl)~-thiouraa
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O Compound 10 1-tert-butyl-3-(3-phenyl-pyrido[2,3 10
b]pyrazin-6-yl)-thiourea N CH3ilSAi HH3CIHH N N Compound 11
1-cyclopropyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-thiourea SN N'N N
N Z~I 15 Compound 12 1-methyl-3- -]ﬁhényl-pyrido[z,:’a-
b]pyrazin-6-yl)-thiourea SII N H3C%NA

1-benzyl-3-(3-phenyl-pyrido[2,3: b]glyrazin-6ryl):
Compound 14 1-(4- quorj}B (¥ -ph¥ényIt
pyrido[2,3-b]pyrazin-6-yl)-thkiourea F , N \ N N N N“#61 5 Compound 15
1-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- 3-p-tolyl-ureaH3C /o N \HHINN
Confpsoupriagil Y4-chlorch 3atiflgerenigthylyphenyh) i -pheny 1 -
(3-phenyl-pyrido[2,3-bipyrazin €-yR=10 Weak i, -F -GG Nehiourea

QIILQ

Compound 15 1-(3~phenyl-pyrido[2,3-blpyrazin-6-yl)-

H H Compound 13
hioyrea - 211 g N

3-p-tolyl-urea
ey ﬁ”i:
J AL
N° 'N° 'N” N
H H

Compound 16 1-{(4-chlorc=-3-trifiucromethyl-phenyl)-3-
{3-phenyl-pyrideoi?2,3-blpyrazin-6-yl}-

N
0 =R
i

Compound 17 1-(Z2-morpholin-4-yl-ethyl)-3-{3-phenyl-

urea
B

Ci

pyridol[2,3-blpyrazin-6-yl)-urea

T A Jf\l ?©

Compound 18 I1-cyclohexyl-3-(3-phenyl-pyrido[2,3-

blpyrazin-6-yl)-thiocurea

Laaae

Compound 19 l-isopropyl-3-{(3-phenyl-pyridelZ,3-

blpyrazin-6-vyl)-thiourea



NN'NN--HH, 1Compound 17 1-(2-morpholin-4-yl-ethyi)-3-(3-phenyl-
pyrido[2,3-b]pyrazin-6-yl)-urea N \N \ LI~Nj HHANI\ 15 Compound 18
1-cyclohexyl-3-(3-phenyl-pyrido[2,3- ﬂ yrazin-6-yl)-thiourea (n~Ig I'\ N
Compound d 19 1-isopropyl-3-(3-phényl-pyr_ido[2,3-
b]pyrazin-6-yl)-thiourea 212 \dﬂ, N -- gmpound 20
1-furan-2-ylmethyl-3-(3-phenyl- py.Ldo 3z in-6-yl)-thiourea N g 2,0
\O/ H~H (N N I / 5 Compéidnd 2Y 1-8ycl8propyl-3t(3-phenyl-pyrido[2,3-
b]lpyrazin-6-yl)-urea N A Oll Compound 22 1-methyf-3-[3-(4-nitro-phenyl)-

pyrido[2,3-b]pyrazin-6-yl]-thiourea s N NN'N N\ H3O1HH/.0 100
Compound 20 1-furan-2-yimethyl-3-(3- Dhepyl—

pyridol2,3-blpyrazin~6~yl)-thiocurea

e

Compound 21 l—cyclopropyl—3—(3—phenyl—pyrido{2,3—

pyrazin-6-vyl) —urea

Raaaae

Compound 22 1-methyl-3-{3-{4-nitro-phenyl)-
pyrido[2,3~-blpyrazin-6-yl]-thiourea

LR

Compound 23 1—[3%(4whydroxy—phenyl)—pyrido{2 3~

ipyrazin-6-yil-3-methyl-thiourea

Sy

Compound 24 1-allyl-3~[3-{4-nitro-phenyl)-
pyridoi2,3~-blpyrazin~6-yl]l-thiourea

. r\m@ WWWW

Compound 25 1-allyl-3-[3-(4-hydroxy-phenyl)-

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



Compound 23 1-[3-(4-hydroxy-phenyl)-pyrido[2,3
b]pyrazin-6-yl]-3-methyl-thiourea N H30,NAN NN\ HH/OH Compound
24 1-allyl-3-[3-(4-nitro-phenyl) 15 pyrido[2,3-b]pyrazin-6-yl]-thiourea s N
H20Q~NIN NI\I\N O Compoundzzls -allyl-3-[3-(4-hydroxy-phenyl)
pyrido[2,3-b]pyrazin-6-yl]-urea - 213 NH2C~~NN"N N/ OH
Compound 26 4-[6-(3-gli\d-thiourdldo):pyri 0[2 3- b]pyrazin-3-y1]-benzoic
acid-ethyl ester S \\ N\ Hz\cf\ﬁ\lllﬂ | NN I\ Ov 5 0 Compound 27
1-allyl-3-[3-(3-hydroxy-phenyl)- pyrido[2,3-b]pyraziso=yjjsthiourea S\ N\
H2C~~NAN INN\OH H H I/ Compound 28

1-allgk8x8ehz8 B, 3jdid%el5yk L0ypyridof2;8ipyrarinsgyhahictréa (\
|“2**2C~~F|S+*NI%ﬁ?&razin~3—yl}—benzoic acid-ethyl

ester

H2CV\N/U\N N/ N/
HoH O._CH
@]

Compound 27 l1-allyl-3-[3-(3-hydroxy-phenyl)-

pyrido[2,3-blpyrazin-6-yll-thicurea

sl

Compound 28 1-z3llyl-3-(3-benzol[l,3]dicxol-5-yli-
pyrido[2,3-blpyrazin-é~-yl)-thicurea

oam mjﬁ@

Compound 29 1-[3-(4~hydroxzy~-phenyl)-pyridelZ,3-
blpyrazin-6-yl]-3-prop-Z-inyl-thiocurea

A

Compound 30 1-allyl-3-[3~{4d-hydroxy-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-thiourea

ooy Jf\,EL@

Compound 31 1-[3~-{4-hydroxy-phenyl)-pyridol[Z, 3~
blpyrazin-6-yl]-3-((E}-propenyl) -

thiourea



Compound 29 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-

b]pyrazin-6-yl]-3-prop-2-inyl-thiourea S N HC~H'k HNN I\ OH 15

Compound 30 1-allyl-3-[3-(4- hydrox& ﬁ]enyl)-
pyrido[2,3-b]pyrazin-6-y1]-thiourea =N H2C'~NAHJN OH Compound 31

1-[3-(4-hydroxy-phenyl)-pyrido[2,3- b] iNs6-yl]-3-((E)-propenyl)- 20
thiourea - 214 N H3Cgz--'NIN all- NIIH E Opl_Campound 32
1-allyl-3-[2,3-bis-(4-hydroxyZphinyl py¥idof2,3-]pytazin-6-yl]-thiourea
OH S N\H2C~NIN N N OH 5 Compound 33 OH
1-[2,3-bis-(4-hydroxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-3-((E)-
progembetimalirdd OH- S-=1iyN A H3C-3NP-AN N HikcQ - dorpcund
34 1-allyl-3- [2 (4-hydroxy-phenyl) 10pyridol2;3-blpyrazin-6-yH-thiodrea

OHC~~IN
OH
L O -
HECV\N’U\N N N
M
OH

5 Compound 33 1-[2,3-bis-(4-hydroxy-phenyl) -
pyrido{2,3-blpyrazin-6-yli-3~((E} -

-
.

Compound 34 1-~3llyl-3-[2-{4-hydroxy-phenyl)-

propenyl)-—thiourea
ch\/\ﬁ/”\ﬁ P

10 pyridol2,3~blpyrazin-6- y1] —-thiourea

N Sread

Compound 35 1l-phenethyl-3-(3-phenyl-pyridolZ, 3-
blpyrazin-6-yl)-urea

S dsaar

15 Compound 36 1-(2,3-di-pyridin-2-yl-pyridol(Z,3-
blpyrazin-6-yl)-3-ethyl-urea

A



H2 ~~ NN NN H H Compound 35 1-phenethyl-3-(3-phenyl-pyrido[2,3-
blpyrazin-6-yl)-urea n N 15 Compound 36
1-(2,3-di-pyridin-2-yl-pyrido[2,3- b]pyrazin-6-yl)-3-ethyl-urea N~ N HCNIN
N3"NN-215 Compound 37 1-(2,§3d?m_ethyl-pyrido[2,3-b]pyrazin-6-

1)-3=6thyk \N,C c NICH £ > 38_¢..
){[Pﬁﬁ%%{%%gﬁe%l)k%r%o%%?ﬁ éyr%céﬁ%?/l -B?rar?e?tm%%%g% §§ \?\I

H3C%NIN N N\ H HtY) ORI Eomiouiteso
1-allyl-3-[3-(4-phenoxy-phenyl)- pylEj)do[Z iH;6-yl]-urea 10I'\ N J,
~-\~HHHN\ HZ C O 10 Compound 40 mgthgne sulfonic
acid-4-[6-(3-allyl- ureido)-pyeio[23-ByTaZzin"g-yIpH,

Compound 38 1-[3~{4-hydroxy-phenyl)-pyrido(Z,3-
5 blpyrazin-6-yl]~3-methyl-urea

3
we A “J\CL
H H
OH

Compound 38 1-allyi~3~[3-{4-phenoxy-phenyl)-
pyrido[2,3-blpyrazin-6-yl]l-urea

[
HZCMNJLN N N7
HoOH
o

10 Compound 40 methane sulfonic acid-4-[6-(3-allyl-
ureido)-pyridoi{2,3-blpyrazin-3-yl]l-
vhenyl ester

G Ay A
H o H
0°"~CH

Compound 41 4-dimethylaminc-benzoic acld-4-[6-(3-

15 allyl-ureido)-pyrido(2,3-blpyrazin-3-

3
y1l]-phenyl ester

HZCV\N)LN N/ N/ 0
H H )J\@\
6]
{l\g’CHS
CH,

Compound 42 acetic acid-4-[6-(3-allyl-ureido)~
pyrido(2,3-blpyrazin-3-yll-phenyl ester
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phenyl ester N O D H2CNINN\,. O OS, CH3 Compound 41
4-dimethylamino-benzoic acid-4-[6-(3- 15
allyl-ureido)-pyrido[2,3-b]pyrazin-3- %;]% henyl ester \\ N- H2C~~H1N' 'N' ‘N
(VO /0N CH3 CH3 Compound4 tic acid-4-[6-(3-allyl-ureid(D)

pyrido[2, 3-b]pyrazin-3-yl]-phenyl esteg - 216 - p \\ N1 H2C"zz~N IN" N" N
0 C CH3 Compoun% 43 1-eth ;
pyrido[2,3-b]pyrazin- -y ur p 1 I\NH CHI @ (OH 5 Compound
44 1-[3-(4-amino-phenyl)- pyr|d0[2 3- b]pyrazin= <methyl-thiourea ISI"
\NH3C NXxNNN\ HN NHz Compound 45

1-ethyhnpiéenpiaenyl-pyride2,3-blpyrazin:6yhareaN (iki\1 HSCNXN N |
\I'\

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

siacacy

Compound 44 1—[3~(4—amino—phenyl)mpyrido[Z 3-
blpyrazin-6-yl]=3-methyl-thiourea

Nasaac

Compound 45 l-ethyl-3-(3-phenyl-pyrido[2Z,3~

bipyrazin-6-vyl}—urea

SAsaa"

Compound 46 l-acetyl-i-~ethyl-3-(3-phenyl-pyridol2,3-

blpyrazin-6-yl)—-urea

[Foaaas

Compound 47 1-allyl-3-[3-(4-flucro-phenyl)-
pyrido[2,3-blpyrazin-é-yli-urea

oy IILQ

Compound 48 1,1-diethyl-3-{3-phenyl-pyrido[2,3~

bipyrazin-6-yl)-urea

e

3
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10 Compound 46 1-acetyl-1-ethyl-3-(3-phenyl-pyrido[2,3-
blpyrazin-6-y1)-urea Ipl' 1\ N H3CNAHN fN) 0 CH3 Compound 47
1-allyl-3-[3-(4-fluoro-phenyl)- 15 pyrido[2,3-b]pyrazin-6-yl]-urea N H2C
NIN N N Compound 48 1,1-diethyl- %1( -phenyl-pyr_ido[2,3-

DlpagBl Yl uiga PN HICNLHL N HI0 2L Gorpoynd 49,
1-(2-chloro-ethyl)-3-[3- quoro phenyl)- %ldo 2,3- b]Lpg/razm-66-§/,HJrea N
Cl~"__~N'NINN\ FREPYE CB%EbﬁH zin urea
1-ethyl-3-[3-(4-methoxy-phenyl)- pyr .8Bsb]pyrazin-6-yl]-urea N O I\\
H3CHHNN O,CH3 Compound 5 -phenylipyrido[2,3-b]pyrazin-6-yl)-
3-propyl-urea N 10l H3Nx/\p§{ N gﬁ M0 Gompound 52
[3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- ureido]-a cid-ethyl ester

Compound 50 l-ethyl-3-[3-(4-methoxy-phenyl) -
oyride[2, 3-blpyrazin-6-yl]-urea

SLAEa o

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

Ve B

Compound 52 [3~{(3-phenyl-pyride[2,3-blpyrazin-6-yl)-

ureido] —acetic acid- etbyl ester

Compound 53 1-(3-chloro-pyridol2,3-blpyrazin-o6-yl)-
3-ethyl-urea

O e N\
/"L l = /j\
N N N CI
H

Compound 54 1-ethyl-3-[3-{(4-flucroc-phenyl)-
pyridol[2,3-blpyrazin-6-yll-urea

SEaaacY

Compound 55 1-[{3-(3-chloro~4-fluoro-phenyl)-
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea



1C

15

I H3C ,I-kON OO NN N N Compound 53
1-(3-chloro-pyrido[2,3-b]pyrazin-6-yl)- 3-ethyl-urea N 0 1\\1 H3CNAN" N
N Cl 15 Compound 54 1-ethyl-3-[3-(4-fluoro-phenyl)-
pyrido[2,3-b]pyrazin-6-y1]-urea pT HCN'NNNF Compound 55
1-[3-(3-chloro-4-fluoro-phenyl) 20 pyri pyrazin-6-yl]-3-ethyl-urea -
218 N IOl H3CNIN N\ CI F Gompound 5§ 4-[6-(3:¢thyl
-ureido)-pyrido[2,3 b]pyrazm -34V]- n2tic 2éid N\H3CANNNiO
OH 5 Compound 57 N-{4-[6-(3-ethyl-ureido)-py
b]pyrazin-3-yl]-phenyl}-acetamide O N_ HCNAH_N H CH3 Compound

58 ld&:@o%ﬂ&ilL@m-pihewl)@ﬁ@ﬂﬁ%’/B—b}ﬂ@m@m—%ﬁdi&emj-ama N
HCN' N N \I'\

blpyrazin-3-yl]-benzoic acid

Compound 57 N-{4-[6-{(3-ethyl-ureido)-pyridol[Z,3-
blpyrazin-3- yl] -phenyl}~acetamide

Compound 58 l—{3—(2 4-difluoro~phenyl)-pyrido[Z, 3-
lpyrazin-6-yl]-3-ethyl-urea

SAaaacY

Compound 59 1l-ethyl-3-(3-morpholin-4-yl-pyridol2, 3-
blpyrazin-6-yl) -urea

O = N\
)LN/(NINJ\N/\
H k/o

Compound 60 l-ethyl~-3-[3-(4-methyl-piperazin-1-yl)-
pyride[2,3-blpyrazin-6~yl]-urea

IIl

U,

Compound 61 l-ethyl-3-[3~(2~hydroxy-phenyl)-
pyridoi2,3-blpyrazin-6-yl]-urea
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10 F Compound 59 1-ethyl-3-(3-morpholin-4-yl-pyrido[2,3
blpyrazin-6-yl)-urea N H3CNAN N NXN ~ H H 00 Compound 60
1-ethyl-3-[3-(4-methyl-piperazin-1- yI) 15 pyrido[2,3-b]pyrazin-6-yl]-urea N
IO T\~ HBCN NN N"'NHH~N; éﬁlr Compound 61
1-ethyl-3-[3-(2-hydroxy-phenyl) pyrido ra2|8- -yl]-urea - 219 OIN
OH H3CN NNN Compound 62 eth I - -[3- -mgthoxy-ethylamino) -
pyrido[2,3-b]pyrazin-6- yl]ﬁg@a FNENN ~IO'CH 3HH35
Compound 63 1-[3-(4-chloro-3- trlfluoromethyl-
phenyl)-pyrido[2,3-b]pyr_azin-6-yl]-3- ethyl-urea O N FFHCN NN N F CI
Conmuampshdi 1 ésthyl-3e(BkpherioxyJpytittof; 8h 0@ blmyrazihGrytvrea ~ N

H3CHIHNNO\ 1 opt iy Laarino)
pyrido[z,3-b]pyraz.n-§§'y% i etﬁz %ri?p(%%w“w‘ b

Hl

Compound 63 1-[3-{4-chloro-3—-trifluoromethyl~

[t

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

N
Oﬁhj\dzp
A A AL 2

N° N N F
H
Cl

Compound 64 l-ethyl-3-(3-phenoxy-pyridolZ,3-
blpyrazin-6-yl)}-urea

L3O
H

Compound 65 1-[3-(cyclopropylmethyl~amino} -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

O!\N\
1O
NNV

Compound 66 1-ethyl-3-{3~[(pyridin-4-ylmethyl)-
aminol-pyridol2, 3-blpyrazin-6-yl}-urea

ﬁl,ﬁ

Compound 67 l-ethyl-3~[3-(4-fluocro-benzyloxy)-
pyrido[2,3-blpyrazin-6-yll-urea

N‘\
)?\HQN/]\O/\Q\
F
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0 N H3CHXH (N NH~ 15 Compound 66 1-ethyl-3-{3-[(pyridin-4-ylmethyl)-
amino]-pyrido[2,3-b]pyrazin-6-yl}-urea 0 N H3CH~H N N_H iiN
Compound 67 1-ethyl-3-[3-(4-fluoro- benzyloxy)
pyr|d0[2 3-b]pyrazin-6-yl]-urea N 0 ~4j£ H3CTNAN N%\0 20 - 220
0und681 hyl-3-( id l-pyri 23 b] razm6 é} rea_I0lI
\ N\ irﬁgkpgém%oﬁd%}éfi thyl- -%X(p‘i’/}’.dm oxé;/) 5
pyrido[2,'3- b]pyrazm Blypureaint eNyy P—B‘ErﬂaJI N NN1-O\N H H
Compound 70 1-ethyl-3-[3-(tetrahydro-futan- R

ylmethoxy)-pyrido[2,3-b]pyrazin- 6.{%] |rea 0 N H3CNAN N N1OO HHv
10 Compound 71 1-ethyl-8:fS-(2n - 1)-

pyrido[2,3-b]pyrazin-6-yl]-urea H3CRAN N I\ oo oA

Compound 69 1l-ethyl-3-[3-(pyridin-3-yloxy)-
pyridol[2,3-blpyrazin-6-yl]-urea

: O O
JLﬁ N/ N/ 0 . N

Compound 70 l-ethyl-3-[3-(tetrahydro-furan-2Z-
yvimethoxy)~pyrido (2, 3-blpyrazin-6-yll-

2 O
/U\N N7 N O/\LO)
H

Compound 71 I1-ethyl-3-{3-{4-morpholin-4-yl-phenyl)-

area

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

ATy

L_o

Compound 72 1-ethyl-3-(3~hydroxy-pyridolZ,3-
blpyrazin-6-yl)-urea

O \N\

0
N N N O
H

Compound 73 l-ethyl-3-[3-(3-methoxy-phenylsulfanyl)-
pyrido(2,3-bipyrazin-6-yl]-urea

s OO G
J\N N ONT s 0
H CH,

Compound 74 l-ethyl-3-(3-quinclin-3-yl-pyride[2,3-
blpyrazin-6-yl) —urea
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Compound 72 1-ethyl-3-(3-hydroxy-pyrido[2,3- 15 b]pyrazin-6-yl)-urea N
[0\ H3CNAN N N" OH Compound 73
1-ethyl-3-[3-(3-methoxy-phenylsulfanyl)- pyrido[2,3-b]pyrazin-6-yl]-urea N
HCNNINNSOH H CH3 20 Compéund 74

1-ethyl-3-(3-quinolin-3-yl- pyridoi 3- blayrazin-6-yl)-urea - 221 - 11 N\

H3CHXHNN\\ N Compound 7
b]pyrazin-6-yl)-3-ethyl- -Uté8 NNO
1-ethyl-3-[3-(pyridin-2- yIsquanyI) pyrido[2,lI13f-bpyfazia
H3CANAN N NXS (N H H Compound 77 1-[3-(4-dime thylamino -phenyl)
pyridafZpdiodal/ ragin-6-yiR 3tethylaired tOL Adh BICH Y LY DN;CHS [£ CH3

Compound 78 N-{4- [%—@ M%@I@Qg]@yrl@@[g l area
b]pyrazin-3-yl]-phenyl}- methane sulfonamlde N

LD

Compound 76 l-ethyl-3-[3-(pyridin-2-ylsulfanyl)-
pyrido{2,3-bipyrazin-6-yl]-~urea

H

Compound 77 1-[3-(4-dimethylaminc-phenyl) -
pyrideo[2,3-blpyrazin-6-yll-3-ethyl-urea

Saxan i

Compound 78 N-{4-[6-(3-ethyl-ureido)-pyrido[Z, 3-
blpyrazin-3-yl]l-phenyl}-methane

sulfonamide

8 1
P l@
N "N N
H
l}EH

%

Compound 79 l-ethyl-3-[3~(lh-pyrazol-4-yl)-
pyride[2,3-blpyrazin-6-ylj-urea

g,

Compound 80 1-(3-benzylsulfanyl-pyridelZ, 3-
blpyrazin-6-yl)-3~-ethyl-urea
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HCHHN N "(:),NH S; O CQQ 3 15 Compound 79
1-ethyl-3-[3-(Ih-pyrazol-4-yl)- pyrido[2,3-b]pyrazin-6-yl]-urea N O'l [\ \
H3CNNNNN N HCompound 80 1- (g, benzylsulfanyl-pyrido[2,3-

b]pyrazin-6-yl)-3-ethyl-urea - 222 =

~I1 H3CNAN N NIS \\ Compound

81 1-ethyl -3-[3-(4-methyl-[1, 4]d|azep NG
yl)-pyrido[2,3-b]pyrazin-6- yj\ure Oﬁ N N N'N'N-CH3 HH5
Compound 82 1-[3-(4-amfio- )-pyridd /\@
b]pyrazin-6-yl]-3-ethyl-urea | H3CNAN NN I H2 Compound 83
1-(3-amino-pyrido[2,3- b]pyrazm 6 -yl)-3- ethyl-urea N O 1\ H3CNIN" N
N'Nlg2rid@odpiund 84 1xethyB-3 {3 idéf2:8ipyrazih, 8-y e GArN 1 -

H3C"HIHNN) Compoyind 85 1-ethyl-3-(3-inida20l-y-pyride2.3rrea

Compound

Compound

Compound

Compound

Compound

Compound

82

83

84

85

B6

87

. XL
)LN P N/_\N—CH
H \_J

1-[3-{4-amino~phenyl)-pyrido{2, 3~
bipyrazin-6-yl]-3-ethyl-urea

siaea~y

1-(3-amino-pyrido{2,3-blipyrazin-6-yl}-3-
ethyl-urea

LI
’U\u NTNT N
l-ethyl-3-pyrido[2,3-blpyrazin-6-yl-urea
PP
/U\H NT N

l-ethyl-3-(3~imidazol-1-yl-pyrido[2, 3-
blpyrazin-6-yl)-urea

. 0.

A A 2
N7NTONT N
H \&/N

l-ethyl~3-[3-(4~flucro-2-hydroxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl]-urea

A,

1-{3-cyclopentyloxy-pyride[2, 3-
blpyrazin-6-yl)-3-ethyl-urea
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blpyrazin-6-yl)-urea 0 N\ H3CNAN N Nk ~N H H 15 Compound 86
1-ethyl-3-[3-(4-fluoro-2-hydroxy- phenyl)-pyrido[2, 3-b]pyrazin-6-yl]-urea
OINOHH3CHNNNNF Compo 87 I-(3-cyclopentyloxy-pyrido[2,3-
20 b]pyrazin-6-yl)-3-ethyl-urea - 223~ 3CNN N NIO-0 HH Compound

88 1-ethyl-3-[3-(4-hydroxy-piperigjn- 1 0[2 |pyrazin-6-yl]-urea
N OI'H3CNN N NINN HHQH b Cam

(3-phenyl-pyrido[2,3- b]pﬁ&zm{ﬁ yI]}‘ uréh NNIOIﬂ I\~ HZNA N N \\
Compound 90 1-ethyl-3-(3-pyrimidin-5-yl-pyrido[2,3- b]pyrazin-6-yl)-urea
|OI' EHinlI 3GAX N B CiNel:@leBGulm—aydroxy piperidin-1-y1l)-

ot P s GiEc

J\ﬁ/E\;[N'lr\O\OH

Compound 89 (3-phenyl-pyride{2,3-blpyrazin~6-yl)-

PN
JL‘/:LQ
N° "N N

H

Compound 90 1-ethyl-3-(3-pyrimidin-5-yl-pyrido([2,3-

urea

bipyrazin-6-yl)-urea .
m]\(k\N
Compound 91 1l-ethyl-3-(3-pyridin-3-yl-pyrido[2,3~-
blpyrazin-6-yl)-urea

g
N N N
H

Compound 92 1-a3llyl-3-(3-phenyl-pyrido[2, 3-

blpyrazin-eé-yl)-urea

ey T

Compound 93 l1-ethyl-3-{3-piperazin~-l-yl-pyridol2, 3-
blpyrazin-6-yl)-urea

0 SN
/U\ﬁ/(\lIN/j\N/\‘

NH
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15 b]pyrazin-6-yl)-urea O I N HH ~~ H2czz NN \ Compound 93
1-ethyl-3-(3-piperazin-1-yl-pyrido[2,3- b]pyrazin -6-yl)-urea O~I N H3CN N
NION H - 224 Compound 94 1-[3- (325 oro-pyridin-4-ylmethyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-uréd” N I CI HCANAN N N iN  Compound
95 %sﬂg&én[a (6amethoxy-pyridin3sy0-9 (fym@qhzr%bmé%wyﬁ yll-urea
N H3C xNNN\IN/OSHS Com oun N
1-[3-(3,5-dimethyl-is Sk 014V %ylP 8230 E)fby?a? oy T3 TethyI-lirea®
\N\CCH3 HINHN N O H3CI 1¢,Co 97

1-ethyl-3-[3-(4- tnfluorometho;y phen idol2,3 pyrazin-6-yl]-urea O
NI H3CAN~N N Il OF FIIHE cd}npcﬁmd“gs -
1-ethyl-3-(3-furan-2-yl-pyrido[2,3 b]pyrazin-6-yl)-u
N lCompound 95 1-ethyl-3-[3-(6-methoxy-pyridin-3-yl}-

%No NO H3CNN N

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

Compound 96 1-[3-(3,5-dimethyl-iscxazol-4-yl}-
pyridolZ2, 3- b]pyraZLp e~yl]-3-ethyl-urea

Compound 97 l-ethyl-3-[3-{(4d-trifluorcmethoxy-
phenyl)-pyrido[2,3-bipyrazin-6-yl!-urea

SaitasN

Compound 98 l-ethyl-32-{3-furan-Z-yl-pyridol2Z,3-
blpyrazin-6-vyl)-urea

A

Compound 99 I1-ethyl-3-{3-{2-methoxy-pyridin-3-y1l)-
pyride(2,3-blpyrazin-6-yl]-urea

O\N\
PP
N "N” N
H

Compound 100 1-[3-{2,4-dimethoxy-phenyl}-pyrido[2,3~

=

blpyrazin-6-yl]-3-ethyl-urea
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15 Compound 99 1-ethyl-3-[3-(2-methoxy-pyridin-3-yl)-
pyrido[2,3-b]pyrazin-6-yl]-urea 10 | N~ 0, CH3 H3c NJLN,CNN | ~N
Compound 100 1-[3-(2,4-dimethoxy-phenyl)-pyrido[2,3- 20
b]pyrazin-6-yl]-3-ethyl-urea - 22571 “CH3 H3CNN\WNHHO CH3

Compound 101 1-ethyl-3-[3-(IH pyrroks NRyridgf2i8-b]pyrazin-6-yl]-urea
N 0 HH3CN~N NN HH 5 Conjpo Qd Q2|

1-ethyl-3-[3-(6- morpholhwlfﬂbpyn%im '$-yIMpyridof2,3-b]pyrazin-6-yl]-urea
N O H3CNIN N NI N 00 Confipouhd 103 o
1-benzyl-3-ethyl-I-(3-phenyl-pyrido[2,3- b]pyrazin-6-y5r-grea / NH3C~AN1N
\N N)" H 10 Compound 104 1-[3-(2-amino-phenyl)-pyrido[2,3-
b]pyfazipcenil3tethyl-usea N NHZ H3CQ K- IN-NdY HGempeund 105

1-ethyl-3-[3-(4-hyd thyl- ] 0023, ound ¢
0N X N PTERRE PR Qy%glpig%%‘q’ﬁwﬁ%%é yll-urea
ANFLNEBI\N%
' ' \ /
H H

Compound 102 l-ethyl~3-[3-{6-morpholin-4-yl-pyridin-

3-y1l) pyrlao[Z 3-blpyrazin-6-ylj-urea

Compound 103 1-benzyl-3-ethyl-1-(3-phenyl-pyrido{2, 3-

blpyrazin-6-yl)-urea

JLI\LLO

Compound 104 1-[3-(2-amino-phenyl)-pyrido[2, 3-
blpyrazin-6~-yl]—-3-ethyl-urea

S

Compound 105 l-ethyl-3-[3-(4-hydroxymethyl-phenyl)-
pyridoei2, 3- b]oyraz1n e-yl]~-urea

Compound 106 1-{3-(3-amino-phenyl)-pyrido[Z, 3~
blpyrazin-6-yl]-3-ethyl-urea



OH Compound 106 1-[3-(3-amino-phenyl)-pyrido[2,3-
b]pyrazin-6-yl]-3-ethyl-urea - 226 -ON A1 NH2 H3CNNNNHH I
Compound 107 1-[3-(4-acetyl-phenyl)-pyrido[2,3-
b]pyrazin-6-yl]-3-ethyl-urea O NI HB%Z*ﬁllNNN H CH3 0 5 Compound

108 1-[3-(2,3-dihydro- benzofuriv-
u

pyrido[2,3-b]pyrazin-6-yl]-3-ethyi-urea ONI 3CN)II NJ,\IN Compound 109
1-[3-(4-benzyloxy-3-fludté-phényli pytdof?,3-I azin-6-yl]-3-ethyl-urea
OINXiF H3CNHHNNNVYD 10 Compouna
1-(2,3-dihydroxy-propyl)-3-(3-phenyl- pyrido[2,3-b]pyrazin-6-yl)-urea N O'l
~ HCoapbANAN 10 7Conipouit-2LE tsethple@[3:(3-formyl-dorhéthoxy 15
phenyl)-pyrido[z,3-b]gy@>zl}@-(§zygkugaayp1 LB NHEN)-HN-HM N O O CH3

Jo s s
N "N° N
H CH
Q

5 Compound 108 1-[3-(2, 3~dihydro-benzofuran-5-yl; -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

R

Compound 109 1-{3-{4-benzyloxy-3-flucro-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

P

10
Compound 110 1-{2, 3~dihydroxy—-propyl) -3~ (3-phenyl-
pyridoi?2,3-blpyrazin-6-yl)-urea
Compound 111 l-ethyl-3-[3-(3-formyl-4-methoxy-
15 phenyl)-pyridoe[2,3~-blpyrazin-6-yl]j-urea

RARaave

Compound 112 l-ethyl-3-[3-{4~methansulfonyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl]~urea
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Compound 112 1-ethyl-3-[3-(4-methansulfonyl-phenyl)
pyrido[2,3-b]pyrazin-6-yl]-urea - 227 - 0 I\ N HCNAN N CH Compound
113 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yl]-phenyl}-succinamic
acid N OH3CNANNNO N H O'Olg Compound 114
1-ethyl-3-(3-pyridin-4-yl-pyrido[2,3- razin-6-yl)-urea methane sulfonic
acid salt (free base) O N H3C ~HNN O HOO,S-CH, Compound 115
1-[3-(2,6-dimethoxy- pyrhﬁln -3yl KO erldé\{Z 3Ypb]pyrrazin-6-yl]-3-ethyl-urea
OI\N~H3CN~NNNOCH -3 HH~N 0 H3S€orgound 116
1-[3-(2,6-dimethoxy-pyrimidin-4-yl)- pyrido[2,3-b]pyrd')zi?it’6-ylI-3-ethyl-urea
[I" N\ H3CNtIN N I N10, CH3 H3C,0 15 Compound 117
1-[3¢2mpdiond-112 3 A-tetralydros —ethyl-ureido) —pyrido[2, 3-

blpyrazin-3-yl]-phenyl}-succinamic acid
LA N/]@ )
H
N
H o
OH

Compound 114 1-ethyl-3-(3-pyridin-4-yl-pyridol[Z, 3~

blpyrazin-6-yl)-urea methane sulfonic

acid salt (free base)

IS GUN

\\
HO - S"“CH
O

Compound 115 1~[3~ (2, 6-dimethoxy-pyridin-3-yil)~-
pyrido(2,3-blpyrazin-é-yl]-3-ethyl-urea

0 l =% N\
HCANJKN NP 0-CH,
3 l t —
HoOH
NN
0
H,C

Compound 116 1-[3-(2,6-dimethoxy-pyrimidin-4-y1}-
pyrido[2,3~blpyrazin-¢-yl]l-3-ethyl-urea

L

CH
=N

HC'O

3
Compound 117 1-[3-(2,4-dioxo~1,2,3,4-tetrahydro-
pyrimidin-5-yl}-pyrido[2,3-blpyrazin-6-
yl]-3-ethyl-urea
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pyrimidin-5-yl)-pyrido[2,3-b]pyrazin-6- yl]-3-ethyl-urea - 228 - 1lll | \ N
H3CNN NNIONHNO HCompound 118
1-ethyl-3-[3-(1H-indol-5-yl)-pyri.do][2, 3 blpyrazin-6-yl]-urea O N H3C~NN
NN HHNH 5 Compound 1191- (‘3 Kforo- pyrido[2,3-b]pyrazin-6-yl)-

3-ethyl-thiourea N sl 1\\ H3CNAN /f&i;h\a H 8ompound
Kea NI'I\N

1201-ethyl-3-{3-[4-(2- methox -etijoxy!
CNEJN _N"_N'O, 10

phenyl]-pyrido[2,3- b]pyragﬁ -6- M
0 CH3 Compound 121 acrylic acid- 4 -[6-(3- ethyl-

pyrido[2,3-b]-pyrazin-3-yl]-phenyl ester 0 \\ N HCHNAN" N N 0(O')' CHz
15 Compound 122 1- 53 (4- cyano phenyl)- yrldo 2,3-

b]pyREREWES LRy Lufda AIN-A3EN N-5-¥1) -pyrido(2, 3-

blpvrazin-9-yl]l—-urea

NH

Compound 118 1- (3-chlioro-pyride([Z,3-blpyrazin-6-yl) -
3-ethyl-thicuresa

S = N\
JLQJE;J:#J\G

Compound 120 1-ethyl-3~{3-[4- (Z-methcxy-ethoxy) -
phenyll-pyride(2,3-blpyrazin-6-yl}i-urea

SAaea v T

Compound 121 acrylic acid-4-{6~(3-ethyl-ureido) -
pyride[2,3-b]-pyrazin~3~-yl]~phenyl
ester

J\N NT N )
: OJLw,CHZ

Compound 1221~{3w(4—Cyano—phenyl)-pyrido[z,3—
pyrazin-6-yl]-3-ethyl-urea

g,

Compound 123 1- (3-benzofl,2,5}oxadiazol-4-y1-
pyrido(2,3-blpyrazin-6-yl)-3-ethyl~urea
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Compound 123 1- (3-benzo [1, 2, 5]oxadiazol-4-yl- pyrido[2,
3-b]pyrazin-6-yl)-3-ethyl-urea 229 - O\ N\JL N-O H3C NNNNHHN
Compound 124 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]- ur@é/@ I™N] H3C NAN N N\ 0, CH3 OH
5 Compound 125 1- [3- (2, 6-dimethoxy-phenyl) -pyrido [2, 3
b]pyrazin-6-yl]-3-ethyl-urea 0\ N OCH3_HCNIN ° Ns\N(p CH3
Compound 1261-[3-(3-aBetyl-pheryl)- p‘)‘ﬂ/rld‘é[z
b]pyrazin-6-yl]-3-ethyl-urea 0O P\ NFH3CH~H N ¢ 0 CH3 Compound 127
1-ethyl-3-[3-(3-morpholin-4-yl-phenyl)- pyr|d0[2 3-b]pyrazin-6-yl]-urea O N

r-~IQ H3C~N NJ\O HHCo
128%???8 amglxé\kpynidm %h%)L pyrlg]g[ZL(IS ﬁyg]ﬁﬁﬁiabéln 6- yélm]-g-eXiYyl -urea
101 N H3CNAN N N NP RHZ ‘Compsane [ 2, 3-Ripyrazin-6-yl]-urea

1293-{4-[6-(3-ethyl-ureido)- pyr|d0[2 razin-3-yl]-phenoxy}-propionic
acid - 230 - e )L

3

Compound 125 l*[B—(Z 6—-dimethoxy-phenyl) -pyrido[2, 3-

lpyrazin-6-yi] -3~ ethyi urea

Compound 1261—[3—(3—acetyl—phenyl)—pyridQ[Z,B—
Ipyrazin-6-y1]—-3- ethyl urea

Compound 127 l-ethyl-3-[{3-(3-morpholin-4-yl-phenyl}-
pyride{2,3-bipyrazin-6-yl]l-urea

H,C7 ™

Compound 128 1- {3 (6-amino-pyridin~3-vyl)-pyridol[2, 3-
pyrazin-6-yl]-3~ethyl-urea

diaaasy

Compound 1298 3-{4-[6-(3-ethyl-ureido)-pyrido[2,3-bl-

pyrazin-3-yll-phenoxy}-propionic acid



1" N\ H3CHAH NI'\ O OH Compound 130
1-isopropyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea ~3~ N N\N H3C H
HN N N5 Compound 131 1- cyclopen Xl -3- (3-phenyl-pyrido [2, 3-
b]pyrazin-6-yl)-urea 1 ~\N1 H H N N Compound 132
1-pentyl-3-(3-phenyl-pyrido[2,3- aizin-6-yl)-urea 10\ N H3C\~1 N
AH"N"N ['\I'\ H 10 Compoupd B3] {4 6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-yl]- pheh’yq adiyla ider’N'NO XH N\I'Y\ 01 CH2 \%~ N
H Compound 134 1-tert-butyl-3-(3-phenyl- : OH
b]pyrazin-6-yl)-urea H3 C CHs O N\ 1 H3C~NN N N I\ Compound 135

1-(=byghoxsethdp 3-(3-phenyie pyride[2 3-dipyrazineG-yhdwréd , HO |\ N\
\ HHNN - 231

bipyrazin-6-yl)-urea

Compound 131 l-cyclopentyl-3-(3-phenyl-pyridolZ,3-
blpyrazin-6-yl) -urea

QL HL@

Compound 132 i-pentyl-3-(3-phenyl-pyridoi2, 3-

blpyrazin-6-yl)-urea

e

Compound 133 N-{4-[6-{3-ethyl-ureido}-pyridolZ, 3~
b]pyrazin-3-yl]-phenyl}-acrylamide

A

Compound 134 1~tert—butyl—3—(3—phenylwpyridoE2,3—

blpyrazin-6-yl) —urea

HCCH I\/EIQ

Compound 135 1-({2-hydroxy-ethyl}-3-(3-phenyl-
pyridei2,3-blpyrazin-6-yl)-urea

oy
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Compound 1361-cyclobutyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea 0
N~ Compound 137 1-allyl-3-[3-(4-nitro-phenyl) 5
pyrido[2,3-b]pyrazin-7-y1]-thiourea HH H Ci-,~INUNN 29 NN\Np 110
Compound 138 1-ethyl-I- (ethyl carbambyt)-3-(3- phenyl-

pyrido[2,3-b ure NO\ 3 JYN"N H3 10
Cor%p?c%n ncﬁ%?@ qh g(ox%/%heﬁy) lé'ynd%\‘o[glé ny pym ﬁ %
b]pyrazin-6-yl]- carbanﬁiri&i@maﬂyﬁeﬂb} 10F$&N H2C~~0 N N\ OH
Compound 140 (3-phenyl- pyrldo ,3-b]pyrazi 1;6- -yl)- 15 carbaminic
acid-ethyl ester O N H3 ~\ Com ould 141
1-ethy|-3-[3-(4-phenyl-pipera2|rFrLI -yl pyhdo[2,3-b}
"Il HBKCNAN NN'N~ HHIN

dzin-6-yl]-urea N\ O

Compound 137 1-z21lyl-3-[3-(4-nitro-phenyl}-
pyrido{2,3-bipyrazin-7-yili-thiourea

H H
N _N N
H,C7 > A
NN )
nC

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

AiHJ\Q

3

O=

Compound 139 [3-{4-hydroxy-phenyl)-pyrido[2, 3~
blpyrazin-6-yl]—carbaminic aclid-allyl

aster

H2C§/\ OJL?_«E N/ N/
QM

Compound 140 (3-phenyl-pyrido[2,3~blpyrazin-6-yl)-

carbaminic acid-ethyl ester

fn@

Compound 141 l-ethyl-3- (4-phenyl-piperazin-1l-yl)-
pyrldo[Z,B—bl yvrazin-o6-yl]~urea

’“\H’E\;’[Nj\r\@
&
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- 232 Compound 142 1-(2,2-dimethyl-[1,3]dioxolan-4-
ylmethyl)-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea O N 0/-1’'N N N N
H3C-- CH3 5 Compound 143 1,3-bis-(3-phenyl-pyrido[2,3-b]pyrazin-
6-yl)-ureaNo (*/N N N H H I N N"Cértpound 144

R e G e

pyr|d0[2 3-b]pyrazin-6¥%Afeaiduréa —S = N oPCRBHIZENRNI N6 T

ompound 146 1- (4-hydrexy-butyh)-8—(3-phemdals
pyrido[2,3-b]pyrazin-6-yl)-urea 0 | ~~ N HO~,NJLN" N' N Compound 147

1-(3-hydroxy-propyl)-3-(3-phenyl- py do[ ,3- p zin-6-yl)-urea O IN
HO' -, ,HAN H 20 Compound\gﬁ\ holin-4-yl-
propoxy)-phenyl]- pyndoILZ yraizin-6- yI} urea 2 OI\N H,C"NH
AIHX N\

Compound 143 1, 3-bis- (3-phenyl-pyride[2, 3~blpyrazin-

urea

NS RV eW

Compound 144 N- (3-phenyl-pyride[2,3-blpyrazin-6-yl;-

acetamidine

NH \N\

J

L7 NT NT N
H

Compound 145 l-ethyl=3~[3-(2-methoxy-pyridin-3-yl)~
pyridel2,3-blpyrazin~-6-yll-thiourea

P
£ AL,
N° N° N
H

Compound 146 1-{4~hydroxy-butyl)-3-(3-phenyl-
pyrido!2,3-bipyrazin-6-yl}-urea

. ,cm\©

Compound 147 1- (3-hydroxy-propyl)-3-{3-phenyl-
pyrido[2,3-blpyrazin-6-yl)-~urea

Compound 148 1-ethyl-3-{3-{4~{(3-morpholin-4-yl-
propoxy) ~phenyl]-pyride (2, 3-blpyrazin-
t-yll-urea
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O Compound 1491-ethyl-3-[3-(4-hydroxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-thiourea g N HSC Nx NN N H OH 5 Compound
150 1-ethyl-3-(3-p-tolylamino-pyrido[2,3- b]pyrazin-6-y1)-urea IO\ N,
CH3 H3CHAN N N \ Compound 15143éthyl-3-[3-(3-hydroxy-phenyl)-

pyrido[2,3-b]pyrazin-6-yl]-ur ea 1 3CNIN NN (\OH 10 Compound
152 3-[6-(3-ethyl-ureido /er/lQoﬁ razin-3-yl]-benzoic acid\N O O
-11.,11 H3C'H N N 68 dbmpBould 153
1-[3- (3 4-dimethoxy-phenyl)-pyrido[2,3- 15 p)?razm-@S ethyl-urea N
XI\O_ H3C"HHNNN CH3 O CH3 Compound
1541-[3-(4-amino-3-methoxy- é

pyridoTBROBIRsh AT 6y 5 yﬁur% ONEFXGHITEH NN 1\ NHz
20 Compound 155 3-[6+(3-athyldw&ido)-pyrdae[2i3-bjy 1] -thiourea

SI\LN\
J&'//)\Q
N "N™ N
H

OH

Compound 150 1-ethyl-3~{3-p-tolylamino-pyridc(Z, 3~

blpyrazin-6-yl) -urea
N CH
P I Y
JJ\N N &J\N
H H

Compound 151 1-ethyl-3-[3-{(3-hydroxy-phenyl)-
pyrido[2, 3-blpyrazin-é-yl]-urea

Sassavs

Compound 152 3-[6-(3-ethyl-ureide)-pyridoi2, 3-

blpyrazin~3-yl]-benzoic acid

g

Compound 153 1-[3-(3, 4-dimethoxy~-phenyl)-pyridolZ, 3-
blpyrazin-6-yl]—3-ethyl-urea

PP
JI\N N/ N/ O\CH
H
¢
CH

Compound 154 1-[3- (4~amino-3-methoxy~-phenyl) -
pyrido[2,3-blpyrazin-6-yl]i-3-ethyl-urea

skaracd

Compound 155 3-[6-{3-ethyl~ureideo)-pyrido[2,3-b]~-

pyrazin-3-yll-benzamide
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pyrazin-3-yl]-benzamide - 234 10" N O HSCINIHNN I\ NH3 4
Compound 1561-[3-(3-chloro-4-hydroxy-5-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3- ethyl-urea N\CH3 \ O ' H3C Nx N N
N OH 5 CI Compound 157 1-ethy1—32% -m-tolylamino-pyrido- [2, 3-
b]pyrazin-6-yl)-urea N H3C'N)~ N N.NgIN\ CH3 H H H Compound 158
1-ethyl-3-[3-(4-methoxy-phenylakning) -110.pyrido[2,3-b]pyrazin-6-yl]-urea
CH3 N\ ~O H3C_NAN N NiH ¥ cémpbund N
1591-[3-(4-chloro-phenylamino)-pyrido-[2,3- b]pyrazin-6-yi]-3-ethyl-urea \

N CLH3CHAN:I I 15,.Comp 0, —5—_meth -
1-et#§???&rg§o?‘y%m%nof%yggl)[%%ggﬁ) %az%r}{-%%%i-%rea Itlile:i ~OI3|§§]CN IN|
N NIN\H H H CH3 C6fipbhind 2611 kthyl 3[R IR HfF-3818mi) ~>~
-pyrido- [2,3-b]pyrazir-6ayl]-urea: a

P o
Hsc/\ ﬁ/u\ﬁ N/ N
CH
Gl

Compound 157 l-ethyl-3-(3-m-tolylamino-pyrido-[2,3-
blpyrazin-6-yl)-urea

=
WGNW&N N NN CH,
H H H

Compound 158 l-ethyl-3~[3~ (4-methoxy-phenylamino)-
pyrido[2,3-blpyrazin-6-yl]-urea

CH,
|
geeNel
e P
H@’\N)LN NT NS TN
Ho OH H

Compound 159 1~[3-({4-chloro-phenylamino)-pyrido-[2, 3~
blpyrazin~6~-yl]-3-ethyl-urea

L O O
o
Hsc’“‘N’ﬂ‘N NTNT N
HoH H

Compound 160 l-ethyl-3-{(3-o-tolylamino-pyridol(2,3~-bl-

pyrazin-6~yl)-urea

PGt
e o
H@’\N)LN NTUNTTN
HoH CH,

Compound 161 1~ethyl-3-[3-(pyridin-3-ylamino)-pyrido-~
[2,3-blpyrazin-6-yl]-urea

2 O
/\Jj\ - = N
H N™ "N° 'N N° N
i H H H

Compound 162 1-ethyl-3-[3-(4~ethyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl]-urea
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JIAN\VINH3CHHNNH 20 Compound 162
1-ethyl-3-[3-(4-ethyl-phenylamino) - pyrido[2,3-b]pyrazin-6-yl]-urea - 235 -
O NCH H,CNxN 'k N N N-N Compound 163
1-ethyl-3-[3-(3-methoxy-4-methyl-pRerylamino)-pyrido[2,3-b]pyrazin-6-yl]-
urea N\CH3 HO CN~N"NNINO K Hw 1 5 &ompound 164
1-ethyl-3-[3-(4-hydroxy-phenylaminb) . yE’bo Jpyrazin-6-yl]-urea O N
OH H,C"N1N N N~H Cofdpolind i 63'1-8thyli-3- T 3- (5-methyl-pyridin-2-yI-
10 amino)-pyllllirido[2,3-b]pyrazin-6-y1]-urea I N 1~ CHa HSC"N J~ N N N
N N@ompomdd 168 1-ethylBL[33 (1l arethyiiE hypaaol B-rethyl-

ylamino)-lipyrido[2,3-b}psrazinnrydlr uesr OcodN, CH3| Ny ERGAH-H NN
N 15 Compound 167 1-ethyl-3-[3-(4-fiuoro-phenylamino)-
pyrido[2,3-b]pyrazin-él-§/ﬁ§urea N/~I~F H,C* "N N"N"'N N- Compound

168 1-(4-hydroxy-butyl)-3-[3-(4-hydr N G
methoxy-phenyl)-pyrido[2,3: ak ;y N N)JINNN~~
7 oH H H é&

Compound 164 1-ethyl-3-{3- (4-hydroxy-phenylamino)-
pyrido[2,3-blpyrazin-6-yl]-urea

L
P <
Hﬁ/\NJLN NTNT TN
H H B

Compound 165 l-ethyl-3-[3-{(5-methyl-pyridin-2-yi-

amino) -pyrido[2, 3-blpyrazin-6-yl]-urea
PN ~-CH,
Hc/\wiNJQ;IN)\NL;;r
2 H H H

Compound 166 1-ethyl-3-[3-{l-methyl-1H-pyrazol-3-
yvlamino) -pyride(2,3~blpyrazin-6-yl]-urea

N-CH
P )L e P = 3
N N7 N7 N7 N

HC H ﬁ H

Compound 167 l-ethyl-3-[3-{4-fluoro-phenylaminoc) -
pyrido[2,3-b)lpyrazin-6-yl]-urea

yeeNel
H@/\NJLN NZ NN
HoH H

Compound 168 1- (4-hydroxy-butyl)-3-[3~ (4-hydroxy-3-
methoxy-phenyl}-pyrido[2, 3-blpyrazin-6-

yl]l-urea
HO\/\/\N/EI\N N/ N:I\©:O
HooH
OH
Compound 169 phosphoric acid-mono-{4-[6-(3~ethyl-

ureido) -pyrido-[2,3-blpyrazin-3-yl]l-2-
methoxy-phenyl}ester
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O CH3 OH Compound 169 phosphoric acid-mono-{4-[6-(3-ethyl-
ureido)-pyrido-[2,3-b]pyrazin-3-yl]-2- methoxy-phenyl}ester - 236 - N N) -
OH O POH Compound 170 1-[3-(2- cﬂ 0-4-hydroxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea” o I NCIH3CHHNNOH 5

Compound 171 I-[3-(4-chloro-2- me enyl)
pyrido[2,3-b]pyrazin-6- yI]@ N G:CI43, H3CHIIH N CI
Compound 172 1-[3-(3,5- dlme'thyltlH pyrazol @

pyrido[2,31-b]pyrazin-6-yl]-3-ethyl-urea 01\ CH3 §¢H HNNIk 10
H3C H Compound 173 1-ethyl-3-[3-(I-methyl-1H cbyra‘iol 4- yI)

py“%é%ﬁa?}c%h?bzﬁgn% ilr)?gyncim[f 37 Cl:glirl‘gyrazm 6- Yl]ES ethyl urea 'O

S/N NNNH3CH Ipyrido[2,3-blpyrazin-6 ~ethyl-urea

O\\Cé
A
N° N N
H
OH

Compound 171 1-[3-(4~-chloro-2-methoxy-phenyl}-
pyrido[2,3-blpyrazin-6-yl]}-3-ethyl-urea

A,

Compound 172 1-[3-(3,5-dimethyl-IH-pyrazol-4-yi)-
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

O = - CH
PN J\ , = = ?
H,C N N N N A
 H H \NN
HC H

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

e,

Compound 174 1-[3-(5-cyano~thiophen-2-yl)-pyridel[Z, 3-
blpyrazin-6-yl]-3-ethyl-urea

A A

Compound 175 scdium 2-chloro-4-[6-(3-ethyl-ureido) -
pyrido(2,3-blpyrazin-3~yl]l-6-methoxy-
phenclate

I /@N\
JJ\ s — (6]
N N N ~CH
H
o
i
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A I/ Compound 175 sodium 2-chloro-4-[6-(3-ethyl-ureido)-
pyrido[2,3-b]pyrazin-3-yl]-6-methoxy- phenolate N\ H3C11~H H N N\
CH3 /O Na; 20 cl - 237 Compound 176
1-[3-(4-hydroxy-3-methoxy-phenyl)- B);ero"[Z,S-b]pyrazin-6-yl]-3-(4-
morpholin-4-yl-butyl)-urea 0") IOI" I\ NCHa O HxH”N"I,j -(),-OH 5
Compound 177 1-[3-(3-chloro-4-methoxy-phenylamino)-
pyridajzssohlirazns 6-yl}-8-ethyhyreac NGO Chhe IidaG NxdhNIN-N N Cl

HHHCompound1781eth I [3-(haphthal -2- lamino
pyrido[2,"3- b]pyrazm% 3}1]1u$§ea?lﬁl:lg3 &%@%@%g@ ¥ rgnﬁ;péurjgg 179

1-ethyl-3-[3- (qwnoun@%ﬂﬁﬁm']rd‘)npffrld’é{zk%‘%tbﬂbg/rd%ﬁ?é -yll-urea XN~\\
HaCNNINNHHH ompound 380

1-[3-(3,5-dimethoxy-phény: ;hr;ld |ne»6 -y1]-3-ethyl-urea
0'CH, A N~ \H3CNNNNNIO HiH ¢ H3

Compound 177 1-[3-(3-chloro-4-methoxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

s O e

Jo L

N N N N Ci
H H

Compound 178 1-ethyl-3-{3~{naphthalen~2-ylamino) -
pyridof2, 3-blpyrazin-6-yl]-urea

O\N\
XL
N™ "NT OTNT N
i H

Compound 179 1-ethyl-3-{3-(gquinolin-3~ylamino) -
pyridoi2,3-blpyrazin-6-yl}-urea

PeePes
’E‘N NTONT NS
! H

Compound 180 1-[3-{3, 5-dimethoxy~phenylamino) -
pyridof2,3~blpyrazin-6é-yl]-3-ethyl-urea

o CHs
SN
NNNﬂ C.)
H CH,

Compound 181 l~ethyl-3-[3-{pyrazin-Z-ylamino)-~
pyrido{2,3-bipyrazin-6-ylj-urea

N\ /N
200
H H

Compound 182 l-ethyl-3-[3-(3-isopropoxy-phenylamino)-
pyridel[2,3-blpyrazin-6-vyvll-urea

N
o S CH
Lo g
N° N N N 0" "CH
H H
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Compound 181 1-ethyl-3-[3-(pyrazin-2-ylamino)-
pyrido[2,3-b]pyrazin-6-yl]-ureao (iN1/) N HC~HINNNNN 20
Compound 182 1-ethy|-3-[3-(3-isopr%)xy-phenylarr.ino)-
pyrido[2,3-b]pyrazin-6-yl]-urea N H,CGNANN NAN OICH3 - 238

Com ound 1 I 3- d ethox

phenyﬂ ﬁ’yrlcfb%zjgagpy_rgz%%yﬁg trgl1 ecr%%ﬁﬁoggfgﬁmfé NN N
N O\CH3 OH H3C atbeont D@@ém%d%@} pyrazin-6-yl]-urea
1-[3-(2-chloro-pyridin4-ylaming) e yridet 3] pyrazin-6-yl]-3-ethyl-urea
IOl 12\ N~ N H,CN O N N NIN CI Compagynd 185
1-[3-(3,5-dichloro-4-hydroxy- phenyfamiijo)-pyrido[2,3-b]pyrazin-6-yl]- 10
3-ethyl-urea Cl o "\ N.XQ
1861-[3-(3,5-dichloro-4-hydroxy-phenyl)-

Compound 184 1-{3-(2-chloro~pyridin-4-ylamino} -
pyrido[2,3-blpyrazin-6-yli-3-ethyl-urea

L O
)LN NN N )
H H

Compound 185 1-[3-(3,5-dichloro-4-hydroxny-
phenylamino}-pyridol2, 3-blpyrazin-6-yl]-
3-ethyl—urea

Ci
o 2 N\ OH
IO PN
N° N 'N° N Cl
H H

Compound 186 1-{3~ (3, 5~dichloro—-4-hydroxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

Compound 187 1-{3-(3,4-dimethoxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

o.
SeePens
M A 2
NN o
H CH,

Compound 188 l-ethyl-3-{3-(3-hydroxy-4-methyl-
phenylamino} -pyrido[2,3~-blpyrazin-6-yl]-

o = N\ CH
f 0L
N N N N Ok
H H

urea



CI 15 Compound 187 1-[3-(3,4-dimethoxy-phenylamino)-
pyrido[2f',3-b]pyrrazin-6-yl]-3-ethyl-urea ANNNX\O CHHCNN' NNN
O HHHCH3 Compound 188 1-ethyl-3-[3-(3-hydroxy-4-methyl
phenylamino)-pyrido[2,3- b]pyraziﬁ-E‘?— I?— 20 urea N~ OH3 HBCHHNNH
OH H HH 18 e re [2

pyrazm% f/’laéslﬁ'o%t org3 etgﬁg ?@benrz%%daéld %9%0%% 9aNBSI:|B NN N
N~NF HHHF5 C@Mﬁé@ﬁ&i@t)ﬁlléfh%g%’-%trﬁéﬂfl%%?WﬁWQ -
ylamino)-pyrido[2, 3-bipyrazin-6ayl}-drea O 'NiCHI'~3 H3C~HN 1IN N
N Compound 191 1-[3-(3,5-dimethyl-phenylamjng)s,
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea CH3 N H3CHH N NH CH3 10
Compound 192 1-[3-(4-cyano- ?ﬂm@m -[2,3-
blpyrazin-6-yl]-3-ethyl-urag Ny F

F
F

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

s O e
N
’H“N N ONT NS
H H

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

GH,
0 X N\
DS
N N N N CH
H H

10
Compound 192 1-{3- (4~cyano-phenylaminc)-pyrido-[2,3-
blpyrazin-6-yl]~3~ethyl-urea
seNegl
A QLN
H H
Compound 193 l-ethyl-3-[3-(4-hydroxy-3-methoxy-
15 phenyl)-pyrido[Z 3-b]pyrazin-6-yl]-urea

-put-2-enedicarboxylic acid-salt

Sasaace

Compound 194 1-ethyl-3-{3-(4-hydroxy-3-methoxy-
phenyl) ~pyrido{2, 3-blpyrazin-6-yl]-urea
20 hydrochloride
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H H H Compound 193 1-ethyl-3- [3- (4-hydroxy-3-methoxy 15
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea (Z)-but-2-enedicarboxylic acid-salt
N OHOHHNNCH3 OH O O HO OH Compound 194
1-ethyl-3-[3-(4-hydroxy-3-methoxy- pHehyt)-pyrido[2,3-b]pyrazin-6-yi]-urea
20 hydrochloride - 240 - N H3CH~ \N NO\CH3/OH H CIS
Compound 1951-ethyl-3-(3- herzﬁ;&ﬁﬁ% b]pyrazm -6-yl)-thiourea s N

I'a H3C"HxH N NH5 @\tg,pyrazm -6-yl)-

1- ethyl -3-[3- (4 hydroxy -3- methoxy- "
phenylamino)-pyrido[2,3-b]pyrazin-ayl]- 10 urea N OH H3CNAN N NH N
O CH3 Compound 198 1-ethyl-3-[3-(4-hydroxy-3,5-dimethyl
pheﬁwpﬁyﬂa'é’[z@ﬁ]éyr%‘iﬁ% V- ufréapbenyi pyrido[2,3-

bipyrazin-6-yl)-thiourea

Sataae

Compound 196 1- (3-chloro-pyrido[2,3-blpyrazin-6-yl)-

I~cyclohexryl-urea
N
PP
E:LWKN M'glm
Mo H

Compound 1987 l-ethyl-3-[3-(4-hydroxy-3-methoxry-
phenylamino)-pyrido[2,3-b]lpyrazin-6-yl]-

PN OH

S
NNNH (IJ
H CH,

Compound 198 1-ethyl-3-[3-(4-hydroxy~3,5-dimethyl-

urea

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

Compound 199 3-ethyl-l-phenethyl-1-(3-phenyl-
pyrideo[2,3-blpyrazin-6-yl}-urea

Sasaae

Compound 200 1-allyl-3-{3-[4- (tetrahydro-pyran—-2-
yloxy)-phenyl]l-pyride[2,3-blpyrazin-6-
yl}l-thiourea



0 N H3C*NAN NON CH3 OH CH3 15 Compound
1993-ethyl-I-phenethyl-I-(3-phenyl- pyrido[2,3-b]pyrazin-6-yl)-urea N
H3CNAN N N H Compound 200 1-allyl-3-{3-[4-(tetrahydro-pyran-2-
yloxy)-phenyl]-pyrido[2,3-b]pyraziri- 622D yl}-thiourea 241 - \ N
H2C~/~HJLHAN”~N O' Compougd hyl-1-[3-(4-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-ypii~l-pr ijl CMN k NNAN '\ O
CH3 CH3 5 Compound 202 3L~ethyl 1- (3 %
b]pyrazin-6-yl)-1-(2-piperidin-I-yl- ethyl)-urea hydrochlorlde N/ H3CHNN

N Hy d 203 N-{4-[64{3-eth d b]- 10
yra(i%qu ggﬁ%&%@ phengll gggt%gnuﬁ J%ﬁg@é%ﬁ?H%%zls\

lpyrazin propyl urea
JJ\N N &J\I::L
) 0
CH, CH
5 Compound 202 3-ethyl-1-(3-phenyl-pyridol[Z, 3-

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

Compound 203 N-{4-[6-{3-ethyl-ureido)-pyrido[Z,3-b]-
16 pyrazin-3-yl]l-phenyl}-2~-phenyl-acetamide

Compound 204 1- (4-hydroxy-butyl)-3-(3-phenyl-
pyridoi2,3-blpyrazin-6-yl)-urea

hydrochloride
N
0 | X ~3
HO\\//“\M//\\ /JL\ o~ —
N N N N
H H
H
15 Cl/

Compound 205 acetic acid-4~[3-({3-phenyl-pyridc([Z, 3-
bipyrazin-6-vl)}—ureido]-butyl ester
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N\ H Compound 204 1-(4-hydroxy-butyl)-3-(3-phenyl-
pyrido[2,3-b]pyrazin-6-yl)-urea hydrochloride\N HHNH/ 15 a/
Compound 205 acetic acid-4-[3-(3-phenyl-pyrido[2,3-
b]pyrazin-6-yl)-ureido]-butyl ester ® NE H3CO~ N~ NN N\H 0 - 242
Compound 206 amino-but

pyri ﬁ‘ﬂ@ﬁ‘fbﬁréﬁ 6yl %r@glyﬁf%!éfﬁﬁi\l "Cormpoand 2o 1-
(5-hydroxy-pentyl) -323-pheriyl, 5 pylido[2:3-blpyrazin-6=yiyerea N 10 X
(1 HOW N NN N I'\H Compound 208 3- [ &- (3-ethyl -ure ido) -pyrido [2,

3-b] - pyrazin-3-yl]-N-methy|- benzamy&e 3G"NAN N HCH3 ONV~l10
Compound 209 1-ethyl-3-[3-{2-nietHbx5-iethyl-

phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea N O.CH3 H3C"H H N N CH3
oM Spouad BEYY SR OMRYIORIATP s (5 ohenyi-

pyrido{2,3-blpyrazin-6-yl)-urea

B m@

Compound 208 3-[6-(3-ethyl-ureido)-pyridoi2,3-b]-
pyrazin=-3-yl]=-N-methyl-benzamide

Shssavan

Compound 209 l-ethyl-3-[3-{(2-methoxy-5-methyl-
phenyl)-pyride[2, 3-blpyrazin-6-yl]-urea

Compound 210 l-ethyl-3-(3-p-tolyl-pyrido{Z,3-b]

pyrazin-6é-yl)-urea

O \N\
2
N™ N° N
[
CH

Compound 211 l-ethyl-3-[3-(methyl-p-tolyl-amino} -
pyrido(2,3-blpyrazin~6-yl]~urea

o B N\ CH
PP

N N N ?}ﬁ

H &n,

Compound 212 l~ethyl-3-[3-(2-p-teclyl-ethylaminc)-
pyridoiZ, 3-bipyrazin-6-yl]-urea

o PN CH
Jj\ I = /j\
N™ 'N° N N
H H
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pyrazin-6-yl)-urea O I N HCHIHXN 15 CH Compound 211
1-ethyl-3-[3-(methyl-p-tolyl-amino)- pyrido[2,111I13-b]pyrlazin-6-yl]-urea »
INJ~\CH3 H3CHHINNN CH3 Compound 212
1-ethyl-3-[3-(2-p-tolyl-ethylamino)= 2©‘b3yrido[2 3-b]pyrazin-6- yI] urea N CH
H3CH H N N H - 243 Co ou dél Iﬁé{iﬁm

e AR - BhddblZ Sbypyrazie s ifes IRERRIN cHa
Compound 214 1- etrgysa{sqezrm@mmeﬂm@hénw b-urea
amino)-pyrido[2,3-b]pyrazin-6-yl]-urea "N~ CHIH3C'NNNNNF HHH
Compound 215 1-[3-(3,4- dlmetﬁyl- he) ylggnlno) yrido[2,
3-b]pyrazin-6-yl]-3-ethyl-tifea i Ny CN3 N3CEN NI N N-IN (\) CH3

10 Compound 216 1-ethyl-3-[3-(4-isopropyl-phenylanitho)-

pyrido[2,3-b]pyrazin-6-yl]-urea CH3 N CHI N N-1 NH3C-NN-11HHH
Compound 214 1-ethyl-3-[3~(3~fluoro-4-methyl-phenyl-

amino)-pyridol2,3-blpyrazin-6-yl]-urea

o N N\ . CH,
)L | - ;L
N N N N F
H H

Compound 215 1-[3-(3, 4-dimethyl-phenylamino) -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

o \N\ CH
et
N N N N CH
H H

Compound 216 1-ethyl-3-[3-(4~isopropyl-phenylamino)-
pyridol2,3-blpyrazin-&-yl]-urea

CH,
0 | = N‘l CH
’H‘N N7 NN

5 H

Compound 217 1-{4-morpholin~4-yl-butyl)-3-{3-phenyl-
pyride(2,3-blpyrazin-6~yl}-urea

o b ﬁ L©

Compound 218 N-{4-{3-(3-phenyl-pyrido[2,3-blpyrazin-
6-yl) —ureido]-butyll-acetamide

y § L
Hac\rrN\/\/\N j\@
H
o

Compound 219 1-[3-(3-amino-4-methyl-phenyl)-
pyridel2,3-blpyrazin-6-yli-3-ethyl-urea

SLaaavy
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Compound 217 1-(4-morpholin-4-yl-butyl)-3-(3-phenyl- 15
pyrido[2,3-b]pyrazin-6-y.l)-urea 0 O 1% N N N NHAN H Compound
218N-{4-[3-(3-phenyl-pyrido[2,3-b]pyrazin- 6-yl)-ureido]-butyl}-acetamide
OIll \ N H3CUN~NAN | N N 10 HH 26%Compound 219

1 [3 3- amglr?edlf f;yl {yz)ﬁ ggégg[gf ]ép%ra in pﬁn&%? gthyl urea O

mpoun

1 [3 (3-acetyl-2- f|uor@mefﬁ9| 2p>3nd2)12>;3rbﬂéyfazﬁw B3 etiyiured 55 ¢
N VIIH3CN N N N CHs Compound sethyl-3;[3-(4-methoxy-3-methyl
5 phenyl)-pyrido[2,3-b]pyrazin-64yl NO A Cs H3C N'NHNNO
CHs Compound 222 |-[3:t6- etHoxé pyFidih-3 yr|d®[2,3
b]pyrazin-6-yl]-3-ethyl-urea N O I\\ HsC"H N 'k NN N O*"CH3 10

cor Ou”d 2543'5& ﬁ%{z fluorg-4-methylPhEOY)s —metny1-

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

Ao

Compound 222 1-[3- (6-ethoxy-pyridin-3-yl)-pyrido[2, 3~

bipyrazin-6-yl]-3-ethyl-urea

Sasaa v

Compound 223 l-ethyl-3-[3-{2~fluorc-4-methyl-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-urea

ARG,

Compound 224 l-ethyl-3-[3-(3-fluocro-4-methoxy-
phenyl) -pyrido[2,3-blpyrazin-é~yl]-urea

e

Compound 225 1-ethyl-3~[3-(2-fluorc—-3-methoxy-
phenyl)-pyrido([2,3-b]lpyrazin-é-yl]~urea

Sassace

Compound 226 1-ethyl-3-1{3-(3, 4, 5-trimethoxy~phenyl) -
pyride[2,3-blpyrazin-6-yll-urea



1¢G

15

N F H3CN)IN N N CH3 Compound 224 1-ethyl-3-[3-(3-fluoro-4-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea IO\NiHF NN N\ /O 15 OH3
Compound 225 1-ethyl-3-[3-(2-fluoro-3-methoxy-
phenyl)-pyrido[2,3-b]pyrazin-6- yI]Ur@é5O‘N FH3CAN'NN N I\ O, CH3
Compound 226 |-ethyl-3-[3-(3, -phenyl)- 20
pyrido[2,3-b]pyrazin-6-yl]-urea E i N\, C. xblNN 0,CH3~0 HC"O
CH3 3 Compound 227 148-(35- d\-iflu ro-2- mxy “Bhenyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea O NOCH3 ¥iF HLCHHNNNF5
Compound 228 1-ethyl-3-[3-(4- trlfluoromethybﬁhenw)
pyrido[2,3-b]pyrazin-6-yl]-urea p N H3C*Nt N N N F F F Compound

229 Castipa 8 [B- €23, 4-triethbxy-phiehyl) o pypridol R Bt bjpytazii e ]-urea

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

o Ny, oM
P JﬁF
N N N
H
'F

Compound 228 l-ethyl-3-[3-(4-triflucoromethyl-phenyl)-

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

Compound 229 l-ethyl-3-{3-(2, 3, 4-trimethoxy-phenyl) -

pyrido[2,3-b] yra21n e-vli]-urea

Compound 230 1-{3~-(3-chloro-4-methoxy-phenyli)-
pyridoi2,3-bipyrazin-6é-yl]-3-ethyl-urea

Shiaacy

Compound 231 l-ethyl-3-[3-(3~-flucro-4-hydroxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl]-urea

Sasaacd

Compound 232 1-ethyl-3-[3-(6—fluoro-pyridin-3-yl)-
pyrido(2,3-blpyrazin-o-yl]-urea

Ay,
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10l N\O, CH3HN N O CH3 /O 10 CH3 Compound 230
1-[3-(3-chloro-4-methoxy-phenyl) pyrido[2, 3-b]pyrazin-6-yl]-3-ethyl-urea
NIO xiCIHapH NN N N/O CH3 Compound 231

1-ethyl-3-[3 (3-fluoro-4-hydroxy 15‘pﬁé|€?yl)‘ pyrido[2,3-b]pyrazin-6-yl]-urea

3CHH mpgound -3-[3- 6floo r|d|n3

yr| Tﬁ‘%qﬁ’]pléral\éz‘f’ng ﬁ%urga8 g‘ N ﬁﬂié a( E, fg X&o
Compound 2331-[3-(Z,3- &rriféiwltﬁléztil-@yb)adyn%ioethyl urea
[2,3-b]pyrazin-6-yl]-3-ethyl-urea 'I \ON_H3C N'NNN Sir CH3 H3CN
Compound 234 1-ethyl-3-[3- (;\mg\ho y- )25

pyrido[2,31-b]pyrazin-6-yl]ifealIYH-N0.CH3IN MIBH N H N N
Compound 235 1-[3-(2-chloro-pyridin-4-y!)-pyidd[2,3-
blpyrazin-6-yl]-3-ethyl-urea O N N N

Compound 234 1-ethyl-3-[3-(2-methoxy-phenyl) -

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

sasaal

Compound 235 1-[3-{(2~chloro-pyridin~-4-yl)-pyridol[Z, 3~
blpyrazin-¢-yl]-3-ethyl-urea

gy

Compound 236 1-[3-(5-acetyl~thiocphen-2-yl)-
pyride(2,3-blpyrazin-6-yl]-3-ethyli-urea

g,

Compound 237 1-{3~-{5-chloro-thiophen-2-yl1)-
pyridol[2,3-blpyrazin-6-yl]-3-ethyl-urea

g

Compound 238 l-ethyl-3-[3-(3-methoxy~phenyl) -
pyrido[2,3~-b]lpyrazin-6-yll-urea

Siaaaen

Compound 239 1-[3~(3-bromo-5-methoxy-phenyl) -
pyridol2, 3-blpyrazin-6-yl]-3-ethyl-urea

Sleaare
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X Cl H3C NI1H\ H N 10 Compound 2361-[3-(5-acetyl-thiophen-2-yl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea N OI, SC CHN'NHNNH
CH3 Compound 237 1-[3-(5-chloro-thiophen-2-yi)-

pyrido[2,3- b]pyrazin -6-yl]-3-ethyl-ored?®I' N HSCN N N N/ CI 15

C d 23 -3- 3 h h
p;r?]ﬁ%gfﬁjb ra2| yI gur %énf%t(ﬁ%?ﬁ : y?ﬁ N R EH,"Compound

239 1-[3-(3-bromo-5 mh@q@éhémh)] pyrazin-6-yl]-3-ethyl-urea

pyrido[2,3-b]pyrazin-6-yl]-3- ethyl urea-N.dC N'kN N;N \ O, CH, Br - 247
Compound 240 1-[3- (Benzoth|a;,QI kyl mlﬁg >

pyrido[2,3-b]pyrazin-6-yl]-3%tiyi-UfeaNN' HECAHH N N-H S> Compound

241 1-ethyl-3-[3-(4-methyl-3 5 trlfluoroomethyl phenylamino)-
pyridsIREIRGr A4d-6-yirea -3~ [3- (4-methyl-3-

trlfluoroomethyl—phenylamlno)—

pyride[2,3~blpyrazin-6-yl]-urea

N¥velas

Compound 242 1-[3~(3~cyano-4-methyl-phenylamino) -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

N¥reley

Compound 243 1-ethyl-3-[3-(4~phenoxy-phenylamino) -
pyrido[2,3-blpyrazin-6-yl]-urea

SreNene

Compound 244 1-[3-{4-chloro~3-methyl-phenylamino)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

[e)] = N\ cl
J‘L 1 = ’j\
N° N” N N CH
H H

Compound 245 1-[3-(2-chloro-4-methyl-phenylamino) -
pyridol[2,3-blpyrazin-6é~yl]-3-ethyl-urea

N¥reton

Compound 246 l-ethyl-3-[3-(3~triflucroomethyl-
phenylamino)-pyrido{2,3-blpyrazin-6-yl]-

s UL
}LN NN N F
H H §:F

ureag
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OH\N\/CH3 H3C~NXN INN“N\F HHHF Compound 242 1- [3-
(3-cyano-4-methyl -phenyl amino) - pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea
onNN- CH3HSCNNNNN\I 10 HN Compound 243

1-ethyl-3-[3-(4- phenoxy phenylaminé} EinTido[Z,3-b]pyrazin-6-yl]-urea N

1t;é§§§%hl§3_ I%%iFECOH?OunQE trifluorcmethoxy-

Iammo 5
pyr_ido[2,3- b]pyra2|rp©—ﬁ§/1f]5@-éwl@i“ea>l{vf\3ﬂv€ila-4§d% MR RHCHS VL] -

Compound 245 1-[3-2-ehlgya-4anethyl-phenylamino)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea \ N, CH H3CNAN "N N'N\ 1 CI 20
Compound 246 1-ethyl-3-[3-(3riflorgonipth \FF

phenylamino)-pyrido[2, 3-lpyrazi- 67l ]=ar JFFTH3CNNNNNHH
HF F - 248 Compound 247 I [3- (2 chloro 4-triftloromethoxy-

012, DIy i ooV Sethy ISR ONY QR AE X 1TF

phenylamino) -pyridolZ,3-blpyrazin-6-yij-
3-ethyl-urea

CHB
o \N\ Cl
P!
.Q
H,C

Compound 249 1-ethyl-3-[3-(4-methylsulfanyl-phenyl) -
pyrido{2,3-blpyrazin-6~yl]-urea

ity

Compound 250 3-~[6-(3-ethyl-ureido)-pyridol2, 3-

blpyrazin-3- yl -benzenesulfconamide

Compound 251 N-{4-[3-(3~phenyl-pyride(2,3-blpyrazin-

6-y1l)-ureido]-butyl}~methanesulfonamide

H 0 F/N\

G

ch\“S,N\/\/\N}]\N N/)\ N/]‘©
é') H H

Compound 252 1-[3-(benzo[l,3]dicxol-5-ylaminoj -
pyrido(2,3-blpyrazin-6-yll-3-ethyl-urea

A0

Compound 253 3-[6-(3-ethyl-ureido)-pyridol2, 3-

blpyrazin-3-ylaminec]~benzoic acid



5 Compound 248 1-[3-(4-chloro-2-methoxy-5-methyl-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- 3-ethyl-urea CH, OI N CI H3CV
N N N'lH:0 H3C. Compound 2491-ethyl-3-[3-(4-methylsulfanyl-phenyl)-
10 pyrido[2,3-b]pyrazin-6-yl]-urea~0ff A°H3CNXN N s CH3 Compound
250 3-[6-(3-ethyl-ureido)-pyrido[2,3: b]pyrazin-3-y1]-benzenesulfonamide
N] 101110 H3CAN N N N ( SHNHP 15[Corfjpou
N-{4-[3-(3-phenyl-pyricof2, 3 2~
6-y1)-ureido]-butyl}-methahesiitfonamide O Nlll H3 ofo
H H Compound 252 1-[3-(benzo[1, 3]dioxol-5- ylamlno)
yri@ﬁﬁsmr%&@’yﬂﬁl@wwm% NN b O H NN H 20
Compound 253 3-[6-(3 eth 2e 0)- le’ldﬂlgz Ca o]
b]pyrazin-3-ylamino]- gnzom W)I—F NY(}aﬁﬂlRI N H

benzoesaure

O
Oilfﬁ
o
N N N N Cl
H H

Compound 255 l-ethyl=3«[3-(3-methoxy-5-
triflucromethyl-phenylamino) -pyrido[2,3-

N,NN NN 110

blpyrazin-6-yl]-urea

RYsev.t

10 Compound 256 1-ethyl-3-[3-(pyrimidin-Z2-ylaminoc} -
pyrido(2,3-blpyrazin~6-yl]-urea

Hl/ﬁ?

Compound 257 6~ [6~(3-ethyl-ureido) ~-pyridecl[2,3-
bipyrazin-3-ylamino] -naphthalene-2-

15 carboxylic acid

o
e} S N\ CH
/U\ ! N/ N/ N
N :

Compound 258 l~ethyl-3-[3-({4-hydroxy-guinolin-2-
ylamino)-pyrido([2,3-blpyrazin-6-vl]-urea

NEseUeos



Compound 254 2-chloro-4-[6-(3-ethyl-ureido)-
pyrido[2,3-b]pyrazin-3-ylamino]- benzoesaure 0 N p OH "~'N"IX'N N
NNCI5HH H Compound 2551-ethyl-3-[3-(3-methoxy-5-
trifluoromethyl phenylaminc)-pyrido[2;8L bjpyrazin -6-yl]- urea N Ixp" \N"
NNNINio HHH 10 Comgogn(igS% -ethyl N‘LH%I |d|n Iamlnc)
pyritiBERS RSy ra2ih-6 e @%mp und 257
6-[6-(3-ethyl -ureido)epyriddfd, 3, B]ﬁyi@mﬁfﬁzylanﬁno’]lrﬂaphﬂ%ene 215
carboxylic acid 0 0\ N~ OH N ( N NN K,H H Compoung 258 1-ethyl-3-
[3- (4-hydroxy-quinolin-2- ykaming)-pyiido[2}3- b] \
XN AHHNNH - 25 C ;ﬁ{fég; 3
pyrido[2,3-b]pyrazin-6- ylﬂNwreg Ni -~Hﬁ|NN

Compound 260 1-ethyl-3-[3-(3,4,5-trimethoxy-
5 phenylamine) -pyrido[2, 3-blpyrazin-6-yl]-

O/
0
OﬁNi/'@i\
P e ~
/U\N N7 NT TN o
H H

Compound 261 1-ethyl-3-{3-(1H~indol-6-ylamino) -

urea

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

I 0

Compound 262 l-ethyl-3-[3~(3-oxo-3,4-dihydro-2ZH-

10

benzo[l,4]oxazin-7-ylamino)-pyrido[2, 3-

blpyrazin-6-yl]-urea
H
L 0 QT
/U\N N/ N/ N O
H H

15 Compound 263 1-ethyl-3-[3~(guinoxalin~6~ylaminec)-
pyrido[2,3-blpyrazin~6-yl]l-urea

I\IIQ]

Compound 264 1-ethyl-3-[3-(3-trifluoromethoxy-
phenylamino) -pyridol2, 3-blpyrazin-6-ylj-

20 urea

N\
/\ﬁj\ﬁmm/j\u/@o/LF



Compound 260 1-ethyl-3- [ 3- (3, 4, 5-trimethoxy 5
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- urea 0 N~ O~1 NNNNOHH
H Compound 261 1-ethyl-3-[3-(1H-indol-6-ylamino) -
pyridol'[2,3-b]pyrazin-6-yl]-urea \N"BPN N'N\INHHHH 10 Compound
262 1-ethyl-3-[3-(3-0x0-3,4-d| ys % Lamino) -
benZSFRABREz ARy tarito): 5p 0.3 PSR B RA T YA AR RPN
NN 0~0 H H H 15 Compband 263 bém&z[y(qﬁmkém%e}ﬂammo)
pyrido[2,3-b]pyrazin-6-yl]-urea 0 a 1 JNN NNNNNGH Compound
264 1-ethyl-3-[3-(3-trifluoro eth xy- Eﬁ f_{
phenylamino)-pyrido[2:3- " N N\ O*F - 251
Compound 265 1-ethyl-3H[3- ( |sopropoxy p enylamlno)
pyrid'lo[2,3-b]pyrazin-6-yl]-urea ~~N"'N N.NIN\ O H H H Compound 266

1- [@%Méf@éﬁ-é—‘yl&ﬁmh@}@ﬁ%ﬁ%{?%%ﬂ%ybé]zﬂﬁné%ﬂﬂlg-ethyl -urea \
5 N/O"---N""'NINNINMJaHt HB-b]pyrazin-6-yl]-3~ethyl-urea

iﬁlﬁ

Compound 267 1-{6-dimethylamino-hexyl}-3-[3-

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

/i’ /(I O

10
Compound 268 1- (4-dimethylamino-butyl)-3-[3~{4-
hydroxy-3-methoxy~phenyl)-pyrido{z, 3=
blpyrazin-6-yl]-urea
SN e
/N\/\/\N o
H
15 Compound 269 1-[3- (4-hydroxy-3-methoxy-phenyl) -

pyrido[2,3-blpyrazin-6~yl]-3-(5-
morpholzn 4-vyl- pentyl ~-urea

6. Use according to any one of Claims 1 to 5,

20 wherein the treatment or prevention 1is effected by

modulation of the signal transduction pathway or

pathways selected from the group consisting of: the
“ras-Raf-Mek-Erk signal transduction pathway, the PI3K-
Akt signal transduction pathway and/or the SAPK signal
25 transduction pathway.
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Compound 267 1-(6-dimethylamino-hexyl)-3-[3-(4-
hydroxy-3-methoxy-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-urea N 1\1\O H
H 10 N N N~\\J OH Compound 268 1-(4-dimethylamino-butyl)-3-[3-(4-
hydroxy-3-methoxy-phenyl)-pyridof2 32 $]pyrazin-6-yl]-ureaN N H N N'
--a0 OH is Compound 269 1-[3-(4-hydroxy-3-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-(5- morpholin-4-yl-peenyl)-urea N N---~~HH N

N;OH 6. Usg according fa any one, of Glaims 140 5, 2Q-wherein the o 5,
treatment orgreventlon is effected hy mogglatlon of tﬂ%f})ggnf‘éﬂ ctates

PR aGHon PAthwRY 67 athdAgE sel fom e group corsistiny of
the ¢rassRdf-MekeErkisignat transddctionpheiway the PABK- AkEsigialour

transduction, pathway-angior therSARKsignaln2s transdustiompathway. -
252 7. Use according to any one of Claims 1 to 5, wherein the
physiological and/or pathological states are mediated by enzymes

selected from the group 5 consisting of: "ATM, ATR, mTOR, DNA-PK,
hBMG-1". 8U88e A6SSHEMGD ah§ ofd bf ERMST td°5,.27 Wheteirkthe”
treatmentoripreventiontiseffected byene: ot inore enzyfiés selectedy one

from the.group, consisting. 6k QL ATMA TR TOR, INARS NSMEd" o £ :

“ATM, ATR, mTOR, DNA-PK, hSMG-1".

9. Use according to any one of Claims 1 to 6,
wherein the mediating and/or modulated signal
transduction pathways are the ras-Raf-Mek-Erk signal
transduction pathway and the PI3K-Akt signal

transduction pathway.

10. Use according te any one cof Claims 1 to 6,
wherein the mediating and/or modulated signal
transduction pathway is The PI3K-Akt signal

transduction pathway.

11. Use according to any one of Claims 1 to 6,
wherein the mediating and/or modulated signal
transduction pathways are the SAPK signal transduction

pathway and the PI3K-Akt signal transduction pathway.

12. Use according to any one of Claims 1 to 6,
wherein the mediating and/or modulated signal
transduction pathway 1s the SAPK signal transduction

pathway.

13. Use according to any one of Claims 1 to 6, B,

wherein the modulation of the ras-Raf-Mek-Erk signal
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9. Use according to any one of Claims 1 to 6, wherein the mediating
and/or modulated signal transduction pathways are the ras-Raf-Mek-Erk
signal 15 transduction pathway and the P13K-Akt signal transduction
pathway. 10. Use according to any éife3of Claims 1 to 6, wherein the
mediating and/or modulated signal 20 tranés,gsu tion %%lﬂvxa IS the ¢
PEKLARLSIGRAR rERddiéadn pathivay It Wse %cb& als| t%/t any one of
Claime 4o 61 ayhereinsthé anedidtirfgrand/ohmodutated sighallgsing of:
transductign pathways.are the SARK signabtransduction pathway-and the
PI3K-Akt signaw%ansduction pathwa 1 12, Jl“Jcse ac%orgingitgeany OQ%%SQ
CEIRELYE 6, wherEiRthe media ﬁg and/or modulatéd Signal 30 ’
trariseluiHon pattRedyLisah 6 'SAPKR Sighaf trans@lction pathway. 13. Use
according to any one of Claims 1 to 6, 9, wherein the modulation of the
ras-Raf-Mek-Erk signal - 253 transduction pathway is effected by

rpgdulation gt gne, oLsmoreenzymes, sglegted from, the group eersistingyme
of: "tyrosine kinase, serine/threonine kinase,,reﬁe%%(l)rr %Qsingjﬂ'{nas% 1
CyophEsit tiosind Whabee 5 &y iilasing SernefieSnine kinase", 1417

Wsekaccording to Claim 13, wherein the enzyme is selected from the

group consisting of: "Erk, Erkl, Erk2". 10 15. Use according to any one of
Claims 1to 6, 9to 11, wherein the modulation of the P13K-Akt signal
tﬁ‘?duc“%g thway is effected by.modulation of ene ; grumeore enzymes -,
selected from the group consisting of:"15 "P13K, PI3KaIgha PI3Kbeta,

Pi3Kgaliitid BRKdelts, PLSRY E2alHA, PPaK-Coteta - PEK-VHE345 982

one

Usemacchrdingdo apy oheaxf Clams ffed®;4d by modulation of one
or more enzymes selected from the group consisting of:
“PI3K, PI3Kalpha, PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-
C2alpha, PI3K-CZbeta, PI3K-Vps3dp”.

16. Use according to any one of Claims 1 to 6, 11
to 12, wherein the modulation of the SAPK signal
transduction pathway is effected by modulation of one
or more enzymes selected from the group consisting of:
“tyrosine kinase, gserine/threonine kinase, receptor
tyresine kinase, cytoplasmic tyrosine kinase,

cytoplasmic serine/threonine kinase”.

17. Use according to Claim 16, wherein the enzyme
is selected from the group consisting of: “Jnk, Jnkl,
Jnkz, Jnk3, P38, p38alpha, p38beta, p38gamma,
p38delta”.

18. Use according to any one of Claims 1 to 17,

wherein two or more enzymes are modulated.

19, Use according to Claim 18, wherein at least one

enzyme is selected from the group consisting of: “Erk,
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to 12, wherein the modulation of the SAPK signal 20 transduction
pathway is effected by modulation of one or more enzymes selected from

. the group consisting of: "tyrosine kinase, serine/threonine kinase,

receptor tyrosine kinase, cytoplasmityrosine kinase, cytoplasmic
serine/threonine kinase". 25 17. Use according to Claim 16, wherein th

he [Sdetectédfor ther§rotb cBRSistRGOF SNk SRS koS Fnka" O™
[38: p3Baipha, p38letapd38gamima, P3BEla" F3IGE8.L lgb@acc%f&ﬁgﬁt@ar

any-ene.phGlains 3tady whepeingwexr moere enzymes are sedulated < -
19. Us; gccording to Claim 18, wherein at least one 35 enzyme is

sHiS:t&d from the group consisting of: "Erk, - 254 Erkl, Erk2" and at least
one enzyme is selected from the group consisting of: "P13K, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, PI3K-C2beta, P13K-
\Qis34p". 5 28=Use aceording tooClaim 18, Whereihat teast ohe lerzymene

'%z%%'?%ed fgor@@leeew consisting of: gink,, Jnkl, Jak2,Jnk3, p38, “onk,
p38 38beta, amma p38 It "and at le tone enz%g%ma

efetted fromfthe 1 H?c? rstlri% , PRGISHhE PI
ma&gamma PiBKidelta, P@@&tcmaemmzb@tasmesw%s@mm 21he

;J;&eo%%ﬁordaagagch@@mgw fwherem‘aij@ﬁst ong %&gm@tme is setextedta,
I up c ng of: "E 2" an z I
]'9#% %mmpth%?ézépgconéls ing of: Jzi‘?'kf%ar’l? ﬂﬁ&%lﬁleﬁ ymﬁﬁK

h‘@w@ﬂ@” -20 22. Use according to Claim 18, wherein at least one
enzyme is selected from the group consisting of: "ink,

21. Use according to Claim 18, wherein at least one
enzyme is selected from the group consisting of: “Erk,
Erkl, Erk2” and at least one enzyme is selected from
the group consisting of: “ATM, ATR, mTOR, DNA-PK, h3MG-
17,

22 . Use according to Claim 18, whereln at least one
enzyme is selected from the group consisting of: “JInk,
Jnkl, Jnk2, Ink3, p38, p38alpha, p38beta, p3Bgamma,
p38delta” and at least one enzyme is selected from the
group consisting of: “ATM, ATR, nTOR, DNA-PK, hSMG-17.

23. Use according to Claim 18, wherein at least one
enzyme 1z selected from the group consisting cf: “PI3K,
PI3Kalpha, PI3Kbeta, PI3Kgamma, Pi3Kdelta, PI3K-~

C2alpha, PI3K-C2beta, PI3K-Vps34p” and at least one
enzyme 1s selected from the group censisting of: “ATY,
ATR, mTOR, DNA-PK, hSMG-1".

24. Use according to any one of Claims 1 to 23,

wherein the modulaticn is an inhibition.
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Jnkl, IJnk2, Jnk3, p38, p38alpha, p38beta, p38gamma, p38delta” and at
least one enzyme is selected from the group consisting of: "ATM, ATR,
MTOR, DNA-PK, hSMG-1". 25 23. Use according to Claim 18, wherein at
least one enzyme is selected from theyroup consisting of: "P13K,
PI3Kalpha, PI3Kbeta, PI3Kgamma, PI3Kdelta, P13K- C2alpha,
B3K-C2betGEPISKIAISEUNE arfPat 1éast GHE 30 nZ)C/:(rin"’:élils%Sselé‘c'[é:cfJ frém
thizegretip consistingafedATM, IATR, AFTORCBNA-PKE BISMGLTE 24, UseP
Q%gggglggjég@%?.esoﬁf@mﬁ 1 to23=wherein the modutation isarttie,
inhibition. 35 - . Use according to any.one of Claims,_1 to 24,
\ﬁﬁgr‘eingt%%%n‘é:rﬁ%% &’ sefectéd %r% & g%lu%' cc(;‘lr(\Dsallsq,Z}tfng?1 of: %’ma%?ny'
domesticatet ‘aiirvial, catthe  petaicof catid Low, siedp, pigCGoat, HotséE 2
Rony, Sdenkeyhinaymule; hase, rabbitieatpded guibes pigrhamster,
rat, mouse" and is preferably a human. 26. Use according to any one of
Claims | to 25, wherein the physiological and/or pathophysiological 10
states are selected from the group consisting of: "malignant tumours,
ehign tumB§s, iﬁﬁ:éiﬁﬁé& d?geagéléf in?l% ma ion%?%]?allnns, rhleur?fffltic25
diseases; arthiritic diseases, 4B inféctions Sreurologidarephysiological
rgﬁ&&@%%gewatl)@e'@@@@@@ rheumatisah arthgitisupIDScHE ARG (AIDS £ :
related complex), Kaposi's sarcoma, tumours, originating fro '
aﬁﬁgﬁﬁ&%gés sygtégﬁogﬁglbr m%]%fﬁb%%,‘der%%%%g? gl'zheim{gr'ysl%%%%%g,ry
hypefsrefiferative diskases [issifasis, &Fdometridsi§ "Séarting, enigR ==/
nrestatahyperplasisdBRYY), diseases of 20 ¢he imswnersysteripgical  or
QoImuYe diseases. imimuaadeficlency. diseases, colan fymous, Gasties,
tumour, intestinal tumour, pulmonary tumour, pancreatic tumour, ovarian

thfour, Prottatie SMbEF ITKEBATE melkAsiNa -hépafig T coma, Tumours

criginating from the brain and/or nervous system and/or
meninges, dementia, Alzheimer's disease,
hyperproliferative diseases, psoriasis, endometriosis,
scarring, benign prostatahyperplasia (BPH), diseases of
the immune system, autolmmune diseases, immunodeficlency
diseasesg, colon tumour, gastric tumour, intestinal
tumour, pulmonary tumour, pancreatic tumour, ovarian
tumour, prostatic tumour, leukaemia, melanoma, hepatic
tumour, renal tumour, head tumcur, throat tumour,
glioma, breast tumour, uterine cancer, endometrial
cancer, cervico-uterine carcinoma, brain tumour, adeno-
acanthoma, cancer of the Dbladder, gastric tumour,
colorectal tumour, oesophageal cancer, gynaecological
tumour, ovarian tumour, cancer of the thyroid, lymphoma,
chronic leukaemia, acute leukaemia, restencsis,
diabetes, diabetic nephropathy, fibrotic diseases,
cystic fibrosis, malignant nephrosclerosis, thrombotic
microangiopathy syndrome, organ transplant rejection,

glomerulopathy, metabolic diseases, solid/fixed tumours,

rheumatic arthritis, diabetic  retinopathy, asthma,
allergies, allergilc diseases, chronic obstructive
pulmonary diseases, inflammatory howel disease,

fibrosis, atheriosclerosis, heart diseases,
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tumour, renal tumour, head tumour, throat tumour, 25 glioma, breast
tumour, uterine cancer, endometrial cancer, cervico-uterine carcinoma,
brain tumour, adeno- acanthoma, cancer of the bladder, gastric tumour,
colorectal tumour, oesophageal canéér¢ gynaecological tumour, ovarian
tumour, cancer of the thyroid, lymphaoma, 30 chroni Iegg%emia, acute, ,
IEdkAdMTE TeStkibsis ' ABEES: didbetic HephroPathy filrotit tiseases
cysticibrasis, makgrartnephroscisrosis,; ¢irombotié Litcreafgiopatkidney
syndrome, organ, transplant rejection, sglomesdlopathy, metabolig schenia,
diseases, solid/fixed tumour%, 35.rheumati%arthrit§ d@P&t:ic rﬁt{%c’pag:hé’n al
SRR alléfes aergicc e ases, clifonic Gbstrucive pulmonary
disedses; inflarmmiatonrhovwel disdaise, filrokis thédiisclerdsigheaft! ©0d
diseases; = 256 cardiovaseylat disepses; diseases ahihieymyacardiumnock,
sy diseases, angiogenelie fiseases ey WseatEs Mt ropny,
rave’s glsease,af%%a ischemia, Cardiac f<a|Iure, Ischemia, cardiac _
HypRetibphia, FEIASSalllite, cafdisé piydcytie SHERTGDBRS higipbegst+7e
pressure: vaseconstrietion, stroke ranaphylacticesshdck, splatetet, cardiac
agglutination,. §keletomuscH{/aEg éa_;%hé/a Qbesity, overweight, QlU€QsiSemia,
homeostasis, congestive cardiac’insufficiency, angina, heart attack,
dardiaE 48 iRtatttion, hyperglycaemia, hypoglycaemia, hypertension”. 27.
Use according to any one of Claims 1 to 26, wherein the medicinal
product comprises at least one 15 further pharmacologically active
spbstance. 28 Usgacsonding torany ang obClaimstl 10126, nwhereinthe2e,
medicinal product is adminis rer(1jp ith at. le further ;
p‘ﬁ%?r%%%gloéelglglly Iggtcllvlrggﬁésﬁta cé% go%éfoﬁérggt'j?/%g %%rin%tané/eo? Efa%terme
trEaERRAE 29  USRECISEinGRd BhyP6ie BECRIMEIPIE S8, wherein the

medicinal product is administered before

m,

28. Use according to any one of Claims 1 to 26,
wherein the medicinal product is administered with at
least one further pharmacologically active substance

before and/or during and/or after treatment.

29. Use according to any one of Claims 1 to 2§,
wherein the medicinal product 1is administered before
and/or during and/or after treatment with radiation

therapy and/cr surgery.

30. Use according to any one of Claims 27 to 28,

wherein the further pharmacologically active substance

is selected from <the group consisting of: VDNA
topolsomerase I and/or II inhibitors, DNA
intercalators, alkylating agents, . microtubuli

destabilisers, hormone and/or growth factor receptor
agonists and/or antagonists, antibodies against growth
factors and their receptors, kinase inhibiters,

antimetabeolites”.
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and/or during and/or after treatment with radiation 25 therapy and/or
surgery. 30. Use according to any one of Claims 27 to 28, wherein the
further pharmacologically active substance is selected from the group
consisting of: "DNA 30 topoisomeras&l/and/or Il inhibitors, DNA
intercalators, alkylating agents, microtubuli destabilisers, hormone and/or
growth factor FERBpfIF CRGGHIER dritl/6PEnalBnits, ahtibBdies agahist =%/
growthe factatscanditheineeceptorsykinase jnhibitorg, 35 antimetabblitestice
'i2§7s<§ﬂ'ey§§oﬁc§9(594ngﬂ% ahy ane go%'@i@%%g 2830 whereindhe s ce,
further pharmacologically active substance is selected fromht egroup ..
COERZING Tt "asparagindBe > bidomycin. tarboptativ, carmustin: = Het
chicraiutil, 5 cisplatinreotaspase, yclophosphaimides cytarbiie,abine,
dacarhazing,factinomycin, dasypenukigin. dexorubicin(adrigmyeihbicin,
epirubicin, etopaside,.5- fluorouyracil, hexamethylmelamine, hydroxurea, .
O e S i o AL Henlorb ey 8
6LriereapispUrine, mesna, RfStRBIPE ateNPifSiAYEn C, mitoxaHftoREr €a
prednisalangcprednisonen precarhazine, (alaxienersreptozocizmustine,
tarmoxien.. fioguanine. soptecan vigblastine, vinedstine ndpdedingcace,
aminoglutethimide, L-asparaginase, 15 azathioprine, 5-azacytidine
RdF B Busultan, HictRREBBSHE, 2 a0t Cded g cytidihg - Sone,
docetaxel, erytheohydroxynonyfadenine, ethiryléstradiol , tamoxifen,
Sefuaradeqyuridin, 5: flygradegxyuridin menophosphate, fludarabing: i ne,
phosphate, 20 fluoxymesterone flutargide, ydroxyprog%s_terone .
cAproatE oGrubicin, infaFreRGY Hédro yProgesteronr acetate, mégestror -’
agetaté, imelphatan, mifotare cpadlitaxel, oxalipktini pémostatinbNsulfan,
phosphanaacetyldsaspartate (PALA), plicamyeiifluorodeoxycytidine,
docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, 5-fluorcdeoxyuridin, 5-
fluorodeoxyuridin monophcsphate, fludarabine phosphate,
fluoxymesterone, flutamide, hydroxyprogesterone

caproate, i1darubicin, interferon, medroxyprogesteronr

acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, pentostatin, N-
phosphoncacetyl-L-aspartate (PALAG, plicamycin,
semustine, teniposide, testosterons propicnate,
thiotepa, trimethylmelamine, uridine, vinorelbin,

epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5~
fluorouarcil, Herceptin, Avastin, Erbitux, Sorafenib,

Gleevec, Iressa, Tarceva, rapamycin, actinomycin D”.

32. Pyridopyrazine selected from the group

consisting of:

Compound 38 1-[3-(4-hydroxy-phenyl)-pyrido{z,3-
blpyrazin-6-yl]-3-methyl-urea

noo A A 2

OH
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25 semustine, teniposide, testosterone propionate, thiotepa,
trimethylmelamine, uridine, vinorelbin, epothilone, gemcitabine, Taxotere,
BCNU, CCNU, DTIC, 5- fluorouarcil, Herceptin, Avastin, Erbitux,
Sorafenib, Gleevec, Iressa, Tarceva; Fepamycin, actinomycin D". 30 32.
Pyridopyrazine selected from_the group consistin gt mpound 38

1 [3SERRHBS, -BRerb Py Ho2 3. 8]pyf}a§?r]?%rﬁ]g hEFoRrea N |
H3C,NIN N N H H 35/0ff<25%8 , Goimpound 30n~-5 —urea
1-allyl-3-[3-(4-phenoxy-phenyl)- pyrid 2,;?4 b]pyrazin- 6 yI] urea ON
H2C~HH NN (i\O Compourd 4 me tharje sulfonic acid-4-[6-(3-allyl- 5

ureido)-pyrido[2,3-b]yrazifR- \N ﬁgjw\w\n\m\\ H
Ql 4-[6-(3-

O 0 O'S'CH3 Compound 414-di
allyl-ureido)-pyrido[2,3-b]pyrazin-3 10 yl]-phenyl ester H2C~~N~N''N''N\

0 OC%E$E%9H34§O%QQHQQé2ac%@%@@Hf%Ks( sallykureide)- (3-5311y1-

ureido) -pyridoi2, 3-blpyrazin-3-yl]-
phenyl ester

Hch\NJLN N NT
H H
o
1.0
0°

Compound 41 4-dimethylamino-benzoic acld-4-[6-(3-

H,

allyl-ureido)-pyrido(2,3-blpyrazin-3-
yv1]-phenyl ester

Hzch)kN S o
N H /‘K©\
0
I}E,CHa

Compound 42 acetic acid-4~[6~(3-allyl-ureido)~
pyrido[2,3-blpyrazin-3-yl]-phenyl ester

ooy IILQ

Compound 43 l-ethyl-3-[3-{4-hydroxy~-phenyl)-
pyrido(2,3-bipyrazin-6-yl]-urea

Siaeach

Compound 44 1-[3-{4-amino-phenyl)-pyrido(Z,3-
blpyrazin-6-yli~3-methyl-thiourea
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pyrido[2,3-b]pyrazin-3-yl]-phenyl ester O'l N H2C,,.NKNAN 0 0 CH3 15
Compound 43 1-ethyl-3-[3-(4-hydroxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea 0 N H3CHHN Ni\ OH Compound 44
1-[3-(4-amino-phenyl)-pyrido[2,3- b]Eyrazin-6-yl]-3-methyl-thiourea - 259 -
S Na H3C,NIN N N\ HH/NH2 Co oNnd45

1-ethyl-3-(3-phenyl- pyr|d0[2 3 a2| I) urea Ipl'\N H3C"HJ~
HXN I'\I'\' 5 Compound 485 =& e <l nyl-pyrido[2,3-
b]pyrazin-6-yl)-urea N Ipl' INH3E NH N N 0 mpound 47
1-allyl-3-[3-(4-fluoro-phenyl)- pyrido[2,3-b]pyrazin-6- y furea - N

H2C5\NINAN 1 H/ ompoeyn 1-p
1,1-die ‘?%?‘éél \Sen%l yrido iCf2r3:£’>:t:>§ azf%n YnEdrea R H3CNLIHNN )
blpyrazin- —urea

N
0O S =
|

Compound 46 l-acetyl-l-ethyl~3-(3-phenyl-pyrido[2,3-
blpyrazin-6-vyl)-—urea

O :
Compound 47 1~allyl-3-[3-(4é~-fluoro-phenyl)-
pyrido[2,3-blpyrazin-6-ylj-urea

T I\/Uf;j

Compound 48 1,1-diethyl-3-(3-phenyl-pyridol[Z,3-

blpyrazin-6-yl)-—urea

A

Compound 49 1-~(2-chloro-ethyl)-3~[3-(4-fluoro-
phenyl)-pyrido{2,3-bipyrazin-6-yli-urea

o JfI ]m

Compound 50 l-ethyl-3-{3-(4-methoxy-phenyl)-
pyridol2,3-blpyrazin-6~yl]i-urea

WA,
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H3C Compound 49 1-(2-chloro-ethyl)-3-[3-(4-fluoro 15
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea N Ip \\ C\~N1NfN \~ F
Compound 50 1-ethyl-3-[3-(4-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea N-plI2ZH3CN N N O'CH3 - 260 Compound
51 1-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- 3-propyl-urea N H3C-'~NN N N
H HOCBRPBEAD 32 [3-3 pRERAIdol: 3bldyrazincd-JiE & trdidB-4cetic
acid-ethyl ester H3C QAN;c@ @ NN N I/ Compound 53
1-(3-chloro-pyrido[2,3-b]pyrazin-6-yl)- 3-ethylqyrea N 10 1\ H3CNAN N N"
Cl H H 10 Compound 54 1-ethyl-333-(4-flGpro-phenyl)-
pyrido[2,3-b]pyrazin-6-yfjstrea™ N HBCHIKFINRR F Compound 55
1-[3-(3-chloro-4-fluoro-phenyl)- pyrid6{2,3-b]pyraz %Q

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

ureido] ~acetic acid- @thyl ester

Compound 53 1-(3-chloro-pyrido([2,3-blpyrazin-6-yl)-
3-ethyl-urea

0 SPLN
JJ\H/ENIN/ICI

Compound 54 I1-ethyl-3-[3-(4-fluoro-phenyl)-
pyrido[2,3-blpyrazin-é~-yll-urea

Siaaact

Compound 55 1-[3-(3~chloro—4-fluorc-phenyl)-
pyridol2,3-blpyrazin-6-yl]l-3-ethyl-urea

SLERav

Compound 56 4—{6—(3~ethyl~ureido)—pyrido[2,3—

lpyrazin-3-yli-benzolc acid

Compound 57 N-{4-[6-(3-ethyl-ureido)-pyrido[Z, 3-
blpyrazin-3~yl] -phenyl}-acetamide
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OI\NH3C"N ANNCI 15 F Compound 56
4-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yl]-benzoic acid N 0
H3CANAIN N)I\/ O OH Compound 57 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3
20 b]pyrazin-3-yl]-phenyl}-acetantidé ©261 - N HCNINN N I\ON CH3 H
Compound 58 1-[3-(2,4-diflugro-p Nnayrido[2,3-
b]pyrazin-6-yl]-3-ethyl-urea Ijﬁ /g:gﬁm N E 5 Compound 59
1-ethy|-3-(3-morpho|h+1;<21{)7[ yrlgo[ bYoyrag -yljl\ureao I\ N\ ~
H3C~N~N N N" N H H 00 Compound 60 ,
1-ethyl-3-[3-(4-methyl-piperazin-I-yl)- pyrido[2 3- b]erazin 6-y1]-urea 10l
N~ H3CN1 ON H_10,CH

1- etﬁ?ﬂ‘?—‘fﬁ“ﬂg roRy- E)%ergn%/:l) %}%lﬁf %rbﬁpyrazﬁfé-yl]p&/rgédg E%\[ o

H3CH H N N\ bijpyrazin-6-yl]-3-ethyl-urea

0 SNy R
5
F

Compound 59 1-ethyl-3-(3-morpholin-4-yl-pyrido[2,3-

bipyrazin-6-yl)-—urea

Jff[l

Compound 60 l-ethyl-3-[3-{4-methyl-piperazin-1-yl}-
pyrido[2,3-blpyrazin-6-yl]-urea

O SN
J\ﬁmm’l@

Compound 61 I1-ethyl-3-[3-(2-hydroxy-phenyl)-

3

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

AL

Compound 62 1l-ethyl-3-[3-(2-methoxy-ethylamino)-
pyrido[2,3-blpyrazin-6-yl]-urea

PR
/U\N N/ N/ N/\/O"
H H

Compound 63 1-[3-(4-chloro-3-triflucromethyl-
phenyl)-pyrido(2,3-blpyrazin-6-yl]-3~
ethyl-urea
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Compound 62 1-ethyl-3-[3-(2-methoxy-ethylamino) - 15
pyrido[2,3-b]pyrazin-6-yl]-urea 0 I \\ N1 H3CHN" N N'NHi O.CH3
Compound 63 1-[3-(4-chloro-3-trifluoromethyl-
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3- eth¥/l-urea - 262 'I\N\F H3C NN N
N\FF ClI Compound 64 1- ethyl -3-(3 hqrgoxy pyr|d0[2 3
b]pyrazin-6-yl)-urea H3C H N NN

1-[3- (cyclopropylmethyl@ﬂfﬂ'\o)ﬂb
\\ N\ H3CNAN" N NAN----] HAHY Compoun 2
1-ethyl-3-{3-[(pyridin-4-ylmethyl) amino]-pyrido[2,3- b]pyrazm -6-yl}-urea O
| NLANNAT 2@ N1 Comppung 67 1rathyl-3:[3-(4,flucroaenzyloxy)-
pyrido[2,3-b]pyrazin- 6}3/] urea 10II %\ C%N H 1HN NNi\O F Compound
68 1-ethyl-3-(3-pyridin- -9?6;‘???&6{2 ¥ b]Bffr%‘%ln 6-y_-urea Oll 1 N

H3CN NN NI\N Compound 6901 e/tﬁyf[\!%j\py/ld:j yloxy)-

HC

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

0 = N\
’”\ﬁl’w

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

0O \N\
et
N™ "N "N° N {\
H H _N

Compound 67 l-ethyl~-3-[3-{4-fluoro-benzyloxy}-
pyrido[2,3-blpyrazin~6t~yl]-urea

N\
F

Compound 68 1—ethylw3m(3—pyridin—4~yl—pyrido{2,3—

lpyrazin-6-yl) —urea
Compound 69 l-ethyl-3-[3-{pyridin-3-yloxy}-

pyrido[2,3-bipyrazin~¢~yl]-urea

. O O
/U\N NN o N
H
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pyrido[2,3-b]pyrazin-6-y1]-urea AN~NH3CNNNNO\ HH -263
Compound 70 1-ethyl-3-[3-(tetrahydro-furan-2-
ylmethoxy)-pyrido[2,3-b]pyrazin-6-yl]- urea N 0 | \ H3CN~N N N\ " O~0

H HV 5 Compound 71 1-ethyl-3-[3-(44H0orpholin-4-yl-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea '0'l | \\ N H3C N), N- ~~N 00 Compound
72 1S9PHRERE n{Rroxy-pyRESRS3- oy isa -6 3 i ea N "G HECNN N
NIOH 10 H H Compoyich&8risethyt8:[8i(8«néthexipz-phrenylstfamyt) 1 ] -
pyrido[2,3-b]pyrlazin-GylJzurea AI\NXHCNNNNSO HHCH3
Compound 74 1-ethyl-3-(3-quinolin-3-yl-pyrido[2,3- 15 b]pyrazin-6-yl)-urea
N' H3CN)~N N NN Compounad 75 g-{3<benzo [b] thiophen-3-yl-pyrido

[2, 3- HaCAH/LLE N O/\Lo)

Compound 71 1l-ethyl-3~[3-{4-morpholin~4-yl-phenyl}-
pyrido[2,3-blpyrazin-6c-yl]-urea

Sitan U8

Compound 72 l-ethyl-3-(3-hydroxy-pyridocl[2,3-
blpyrazin-¢-yl)-—urea

O \N\

L
N° N° N 0OH
H

Compound 73 l-ethyl-3-[3-{3-methoxy-phenylsulfanyl)-
pyride(2,3-bipyrazin-6-yl]l-urea

O = N\
)j\ | = /j\
N N N S O
H i
CH3

Compound 74 l—ethyl—B—(B—quinoliHMBMylwpyrido{2,3—

pyrazin-6-yl)—urea

e

Compound 75 1-(3-benzo[blthiophen-3~yl-pyridolZ, 3-
bipyrazin-6-yl)—-3-ethyl-urea

AL

Compound 76 l-ethyl-3-[3~-(pyridin-Z-ylsulfanyl}-
pyrido{2,3-blpyrazin-6-yl]-urea
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b]pyrazin-6-yl)-3-ethyl-urea O IWN N S 20 Compound 76
1-ethyl-3-[3-(pyridin-2-ylsulfanyl)- pyrido[2,3-b]pyrazin-6-yl]-urea - 264 -
H3CN'N I N SN N H Compound 77 |-[3-(4-dimethylamino-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-ureat® 1-\ N\ H3C*NIN N N N.CH3

CH3 5 Compound 78 N-{4-[6-(3-ethyl-

70

eide)-p rld 2,3 b]
pyrazin-3-yl]-phenyl}-methane stfon mige N} O I 3CN1NN N NH S;

C93 Compound 79 1-ethy3-f3¢
pyrido[2,3-b]pyrazin-6-yl]-urea OI"

1-(3

H3CNN N NN N H Compound 80

SRR P2 v

H3C

3:ethylurea 0 1N.

1-ethyl-3-[3-(4- methypmr,4}@qa&%pénh Y pyAde253-blpyrazif ey} ures D

N

Compound 78

Compound 79

Compound 80

Compound 81

Compound 82

£,
i

N-{4-[6-(2-ethy
bipyrazin-3-vyl]

sulfonamide

-
y-CHa
CH,

l-ureido)-pyridol[2, 3-
~phenyl}-methane

L
H
NH
N

l-ethyl-3~-[3-(1
pyridolZ2,3-blpy

3

h—-pyrazol-4-yl;}-

razin-é-yl]-urea

A A,

—{3-benzylsulf
blpyrazin-6-yl}

N\
[Feel
H

l-ethyl-3-[3-(4
v1l)-pyridol2,3

1~-[3-{4-amino-p
blpyrazin—-6-y1l]

anyl-pyrido{Z2, 3~
~3-gthyl-urea

O

-methyl-[1,41diazepan-1-

-blpyrazin-é~yl]l-urea

N
3L A
H U

N—CH

3

henvyl)-pyvridoi2, 3-
~3-ethyl-urea
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H3CAN ID, NN NINN CH3 HH Compound 82
1-[3-(4-amino-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-3-ethyl-urea - 265 - N
pl~ H3CHXHNN I\ 11 NH2 Compound 83
1-(3-amino-pyrido[2,3-b]pyrazin-6":yl§’-@5ethyl-urea N pl' H3CN N N

N'NH2 5 Compound 84 1-ethyl-3-pyridQ[2,8- b]pyrazm -6-yl-urea plI N
HSCAHJ~H N) Compound 85 I- hyI [imitiazol-I-yl-pyrido[2,3-

b]pyrazin-6-yl)-urea IplkdT= AN ~
1-ethyl-3-[3-(4-fluoro-2- hydrofg/ p'ﬂenyl) -pyrido
I N OH H3C1"1 NJ~N N N F Compound 87

SRR R POl éﬁlglpyg%%m') S ea HIENN N5

ompound

N1O

Compound 86
m_yzrazm -6-yl]-urea O

8 1-ethyl-3-[3-(4-hydroxy-piperidin-I-yl)-

pyrido[2,3- b]pyrazm @%M}reéﬁﬂap I\ H3CNJ~N N NXNN

Compound 84

Compound 85

Compound 86

Compound 87

Compound 88

Compound 89

2 I
JJ\N NZ NN
H
l-ethyl-3-pyrido[2,3-blpyrazin-6b-yl-urea
P
2L
N° N N
H

l-ethyl-3-{3~imidazol-1-yl~pyrido[2, 3-

blpyrazin-6-vl)-urea

8 0L
J\N NT NN
H |y,

l-ethyl-3=[3-{4-fluoro~-2-hydroxy-
phenyl)-pyrido(2,3~blpyrazin-6-yl]~urea

A,

- (3-cyclopentyloxy-pyridol[2, 3-
blpyrazin-é~yl}-3~ethyl-urea

O SN
)LEA@EN/IOD

l-ethyl-3-[3=~ (4~hydroxy-piperidin-1-yl}-
pyrido{2,3-blpyrazin-6-yl]-urea

N\
j\ﬁ/E;[N/lOOH

(3-phenyl-pyrido[2,3-blpyrazin-6-yl)-

urea
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H H OH Compound 89 (3-phenyl-pyrido[2,3-b]pyrazin-6-yl)- 20 urea - 266
- N\ H2N~N N N\) \ Compound 90 1-ethyl-3-(3-pyrimidin-5-yl-pyrido[2,3-
b]pyrazin-6-yl)-urea 'O'f (N H3CN1N N N N) 5 Compound 91
1-ethyl-3-(3-pyridin-3-yl-pyrido[2,3- B]pyrazin-6-yl)-urea 'Ol (\ N- H3CN1N
N'N Compound 92 1-allyl-3-(3-phenyl-pysido[2,3 b]pyrazin-6-yl)-urea 1 N
HZC,~~Nll~N NN HH 10 Cofpognd 93 ~
1-ethyl-3-(3-piperazin-1-yl-pymdof ;3= kipyx
H3CNN" N N'N~ H H LNH Comgbund 94
1-[3-(3-chloro-pyridin-4-ylmethyl) 15 pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
N ChERENAN' NON 1 = MNGompoundi9pr imidin-5-yl-pyrido (2, 3~
1-ethy|-3-[3-(6-methc%%/ip&}/lg|£<E:ti|Zni-y31-_yé)m-w nggg[gé?gb]pyra2|n-6-y|]-urea O\

N
H l J
N

Compound 91 l-ethyl-3~(3-pyridin-3-yl-pyrido[2,3-

bipyrazin-6-yl)-urea
O \N\
QPP
N™ N° N
H

Compound 92 1-allyl-3~(3-phenyl-pyridofZ,3~
blpyrazin-6-yl)-—urea

oy I\ILQ

Compound 93 1-ethyl-3-(3-piperazin-l-yl-pyrido{Zz, 3-

o

blpyrazin-6-yl)-—urea
PP

JJ\N NTINTINTY

H L_NH

Compound 94 1-{3-(3-chloro-pyridin~4-ylmethyl)-
pyrido[2,3~blipyrazin-6-yl]-3-ethyl-~urea

II

=N

Compound 95 1l-ethyl-3-{3-(6-methoxy-pyridin-3-yi)-
pyrido(2,3-blpyrazin-t-ylj~urea

RRaaary
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HCNN" _N" _N N CH3 - 267 Compound 96
1-[3-(3,5-dimethyl-isoxazol-4-yl)- pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea N
CH3H3CHHNNO H3CN Compound 97

1-ethyl-3-[3-(4-trifluoromethoxy 5 pheyl)-pyrido[2,3-b]pyrazin-6-yl]-urea 0
N H3CN N N N OF Fll~ F Compound 98

1-ethPPRPRRTFaR ©-yI-pyrdd2; ?‘Eﬁb%%ﬂﬁé VHETEAZRI O BT H3C H N

H N N | 10 Compound £9: Betliyl-3-[31 (2ymethoxy fyyidin-3-d:hyl-urea
pyrido[2,3-b]pyrazin-6-y1]-urea lo N- O'CH3HCN'N N N 3 Compound

100 1-[3-(2,4-dimethoxy-phenyl)-gyridg[2,3- bJpyra -yi]-3-ethyl-urea
Ol N O.CH3 H3C*NANN H-H 3 Cq ?101
1-ethyl-3-[3-(1H-pyrrol-2-yl} pyrido[23-b]pyrazin-g=y{j-urea N O H

H,C

Compound 97 l-ethyl-3-[3~{(4-triflucromethoxy-
phenyl)-pyridol2, 3-blpyrazin-é-yl]-urea

Saatech

Compound 98 l-ethyl-3-(3-furan-Z-yl-pyrido[Z,3-

blpyrazin-6-yi}~urea

Compound 99 I-ethyl-3-[3-(2-methoxy-pyridin-3-yl)-
pyrido[2,3-blpyrazin-6-yl]l-urea

AR

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

o AN o-CHs
NP NPy
r}i N N
H
CH

3

Compound 101 1-ethyl-3-[3~(1H-pyrrol-2-yl)-
pyridolZ, 3- DprraZLH 6-yll-urea

H H

Compound 102 1-ethyl-3-[3-(6-morpholin-4-yl-pyridin-
3-yly-pyride[2,3-blpyrazin-6-yl]-urea
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~NH3CNNNN\/ HH Compound 102 1-ethyl-3- [3-
(6-morpholin-4-yl-pyridin- 20 3-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea - 268 -
OlN H3CHk/NH 00 Compound 103
1-benzyl-3-ethyl-I-(3-phenyl-pyride{2/3tb]pyrazin-6-yl)-urea N H3CN N NI
5 Compound 104 1-[3-(2-amino-phenyl)-gyrido[2,3-
b]pyrazin-6-yl]-3-ethyl-urea 0 § N HC HNN Compound 105
[-ethyl-3-[3-(4- hydroxym@tﬁyh g (18[0)
H3CN N N N 10 OH Compoﬂnd *1061 [3 (3-amine~phen I) pyr|d0[2 3-
b]pyrazin-6-yl]-3-ethyl-urea N 101l H3CNJYNN NH2 |H I—bCompound 107
1- [ 3- (4-acetyl-phenyl) -pyrido [2, 3- 15 b]pyrazin-6-yIj-3-ethyl-urea O N

oy IZP A C@”&ﬁ% Sty irea 1 1 PRSI TY R 2, 5-

lpyrazin-6-yl)-urea

AJLIILE)

Compound 104 1-{3-(Z-amino-phenyl)-pyrido[Z, 3~

blpyrazin-6-yll-3-ethyl-urea

A

Compound 105 l~ethyl~3-[3-({4-hydroxymethyl-phenyl) -
pyridol2,3-blpyrazin~-6-yl]-urea

Compound 1061—[3-(3—amino—pheny1)~pyrido{2 3-
lpyrazin-6-yl]-3-ethyl-urea

stisara

Compound 107 1-[3-(4-acetyl-phenyl}-pyridc[2,3-
Ipyrazin-6-yl]-3-ethyl-urea

Compound 108 1~[3-(2,3-dihydro-benzofuran-5-yl)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea
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- 269 - 0 NI H3CN1N/ N/ N -Ono /O Compound 109 1-[3-(4-ben
zyloxy-3-fluoro-phenyl) pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea p N 1 -,
H3CNXN"N N I\F 05 Compound 110
1-(2,3-dihydroxy-propyl)-3-(3-phenylz pyrido[2,3-b]pyrazin-6-yl)-urea N ClI
| HO~'NxN N/ Compound 111 1-ethyl-3-[ 3“(3 formyl-4-methoxy

|.

phenyl)-pyrido[2,3-b]pyrazin-6-y-ur 5 \ H3CN1INN"N\0 /O 10
CH3 Compound 112 1rethyR- nyl)
pyrido[2,3-b]pyrazin-6-yl]- ureéﬁ' 0 \VN" H3CNtN" CH3

Compound 113 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3 15
b]pycazipauyihpmerwn}-spﬁeinaﬁn@ﬁzgdlMHSGMN—MMQ
270 Compound 11 r%ﬁ:%fo‘?’{@ BYEHLB Aﬁ:}glz@f{'d@l 1- 3 ethyl-urea

b]pyrazin-6-yl)-urea ane suffonic aC|d salt (free ase)

Compound 110 1-(2,3-dihydroxy-propyl)-3-(3-phenyl-
pyridol2,2-blpyrazin-6-yl)-urea

i

Compound 111 1~ethyl-3-[3-{3-formyl-4-methoxy-
phenyl)-pyridol[2,3-blpvrazin-6-yl]-urea

e

Compound 112 1-ethyl-3-[3-({4-methansulfonyl~phenyl)-
pyrido(Z,3-blpyrazin-6-yl]-urea

Raaiavh

ICH
O

3

Compound 113 N-{4-[6~{3-ethyl-ureido} -pyride([2, 3-

lpyrazin-3-yl]-phenyl}l-succinamic acid

ﬁ]\@i



ON AN.~~H3CHHNN O HOO S-CH3 5 Compound 115
1-[3-(2,6-dimethoxy-pyridin-3-yl)- pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea p
[\N~CH3 H3CNANNNOHH,N 0 H3C Compound 116
1-[3-(2,6-dimethoxy-pyrimidin-4-yh- pyride{2, 3 b]pyrazin -6-yl]-3-ethyl-urea
O N H3CNN N N CH3 10 H3C,0_ Compound

1-[39ourarnd-1 25 h‘fé%%ﬁ%/dr% b?/rlﬁﬁﬁlhgsl-%ﬂpy%o@y’or biigrazine-
yl]-3-ethyl-urea N HENAX-NAN O-NHyN)Ouktcb Congpoumdel 18 sulfonic

1-ethyl-3-[3-(1H-indol:3=y1) gggo[@ée@]p%r@g& -6-yl]-urea 0 N H3C' NxN
NN HHNH-271 Compound 1191-(3- chloro pyrido[2,3-b]pyrazin-6-yl)-

3-ethyl-thiourea ) A~ |
e N N =
H H |
=N
S
5 Compound 115 1-[3-(2, 6~dimethoxy-pyridin-3-yl}-
pyrido[2,3-blpyrazin-6-yl]-3~ethyl-urea
0O l X N\
He,CAN/u\N NP OO
H H
NN
0O
H.C

Compound 116 1-[{3- (2, 6~dimethoxy-pyrimidin-4-yl)} -
oyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

Jf\,E

CH
=N

160
10

Compound 117 1-{3-(2,4~dioxc-1,2,3,4-tetrahydro-
pyrimidin-5-yl}-pyridol2,3-blpyrazin-6-
yll=3-ethyl-urea

O\N\O
J
NT O
H

15 Compound 118 1-ethyl-3-[3-(1lH-indol~-5-yl}-pyridol[2, 3~
blpyrazin-6-yl]-urea
O i == N-'--.
Hac"“‘N’LN NTNT
H H

NH
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S NV H3CNAN N NXCI HH Compound 120
1-ethyl-3-{3-[4-(2-methoxy-ethoxy) 5
phenyl]-pyrido[2,3-b]pyrazin-6-yl}-urea 0 I \\ N H3CNAN N”N ~i0, 0 CH3
Compound 121 acrylic acid-4-[6-(3-ethyl-ureido)

ido[2,3-b 3-yl-phenyl ester ' LN H NNIVIONC
Pyl sl B L pneneser QUNHOGMNNNINOIOCHS

b]pyrazin-6-yl]-3-ethyl-teca yQ +tNiHWC#= NN 3 N Compound 123
1-(3-ben zo[1, 2,5]oxadiazol-4-yl- pyrido[2 3 h], razin-6-yl)-3-ethyl-urea 0O

NN-O HBCNNNNDHHN 15C pun 12 1ethyl3[3-
(4-hydroxy-3-methoxy- phenyt)“pyi A2int6-yl]-urea 0\ N
H3CN N N O1CH3 OH Compouﬁ’d 1 5 1- [3 (2, 6-dimethoxy-phenyl)
-pyl’lgg 2&)1:.31:12(9 *1]%”1‘%' t%¥q§ chgL I’f@ g—?@ethoxy—ethoxy) -
phenyl]l-pyrido[2, 3-blpyrazin-é-yl}-urea

W

Compound 121 acrylic acid-4-[6-(3-ethyl-ureido)-
pyride[2,3-b]l-pyrazin~3-yl]-phenyl ester

SLERacEN

Compound 122 1-[3-(4-cyano-phenyl) -pyride[Z, 3-
blpyrazin~6-yl]l-3-ethyl~urea

II

Compound 123 1-(3-benzol[l,2,5)oxadiazol-4-yl-
pyrido[2,3-blpyrazin-6-yl)-3~ethyl-urea

CE o

4

/

Compound 124 1-ethyl-3-[3-{4-hydroxy-3-methoxy-
phenyl)-pyrido[2, 3-blpyrazin-6-yl]-urea

Saatave.

Compound 125 1-[3-(2, 6-dimethoxy-phenyl)-pyrido(2,3-
blpyrazin-6-yl]~3-ethyl-urea
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N 0.CH3 H3CN Nal"N O CH3 Compound
1261-[3-(3-acetyl-phenyl)-pyrido[2,3 b]pyrazin-6-y1]-3-ethyl-urea N H3C
N1IN N N 0 CH3 5 Compound 1271-ethyl-3-[3-(3-morpholin-4-yl-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea H3CKRMN.N-NHH I\ NJ / Compound

1281-[3-(6-amino-pyridin-3-yl)-pyrido[2 b] razin- 6@34 -3-ethyl-urea O N
H3C~N N N N /N 10 NHZ COM
1293-{4-[6-(3-ethyl-ureid@)epyri NP -phenoxy}-propionic
acid 10 1 ~\ N H3CH1N N N 0 b ol Compo 1-isopropyl-3-
(3-phenyl-pyrido [2, 3 15 b]pyrazin-6-yl)-urea CH3 0'N H3C~N N N N

Compound 1311-cyclopentyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea -

273 QUL AN 8.0 Compaund 132 drpertl-(rehemypysidol2.3
b]pyrazin-6-yl)-urea *J;?pyraun 6-y1]-3- ethy? —urea

Compound 127 1~ethyl-3-[3~-(3-morpholin-4-yl-phenyl)-
pyrido(2,3-klpyrazin-6-yl]-urea

H,C

Compound 1281—E3m(6wamino—pyridin—3—yl)—pyrido{E,3—
pyrazin-6-yl]-3-ethyl-urea

g,

Compound 129 3-{4~[6~(3-ethyl-ureido) -pyridolZ, 3-b]-

pyrazin-3-yl]-phenoxy}-propicnic acid

WA g,

Compound 130 1-isopropyl-3-(3-phenyl-pyridolZ,3-
blpyrazin-6-yl)-urea

RO Wrew

Compound 131 l-cyclopentyl-3- (3-phenyl-pyrido[Z2, 3-
blpvrazin-6-yl)-urea



H3C~~NAN NN I\I'\ 5 Compound 133 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-
b]pyrazin-3-yl]-phenyl}-acrylamide 10l N H3CNAN N IO NICH, H
Compound 1341-tert-butyl-3-(3-phenyl-pyrido[2,3- b]pyrazin-6-yl)-urea
CH3 N3\~ OH3C~NXNNN 16 Cohdpound 135

1-(2-hydroxy-ethyl)-3-(3-ph yrido[2,3-b]pyrazin-6-yl)-urea HO HH N
N 1-01 Compound 136 lmt -3- 3-b enyl-pyrido [2, 3- 15
blpyrazin-6-yl)-urea 0 1 N adn yl-3-[

3-(4-nitro-phenyl)- pyrido[2,3- b]p'?razﬂﬁ 7-y1]-thio -274-HHH2
C,-INUNN S~N N\/Np 0 Compound 138 1-ethyl-I-(ethyl

carbesydudB-phenyl pyride[2:3 bl azinbyyl)-urea & [ 3~
blpyrazin-6-yl)-urea

Compound 133N—{4—[ - ({3-ethyl-ureido)-pyridoe[2, 3~

lpyrazin-3-yli-phenyl}-acrylamide

A

Compound 134 l-tert-butyl-3-(3-phenyl-pyridol[2,3-
blpyrazin-6-yl)~urea

Compound 135 1~ (2-hydroxy-ethyl} -3~ (3-phenyl-
pyride[2,3-blpyrazin-6-yl)-urea

ol

Compound 136 1-cyclobutyl-3-(3-phenyl-pyrido[Z2,3-

blpyrazin-6-yl)—-urea

Rasaae

Compound 137 1-allyl-3-[3-(4-nitro-phenyl)-
pyridof{2,3-blpyrazin-7-yl]-thiourea
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H3CNN N N\\ O NH "CH3 5 Compound 139
[3-(4-hydroxy-phenyl)-pyrido[2,3- b]pyrazin-6-yl]-carbaminic acid-allyl
ester O'l (WN H2C~~0JAN | N*N 10,0H Compound 140
(3-phenyl-pyrido[2,3-b]pyrazin-6-y)-2I0tcarbaminic acid-ethyl ester N 0 I\
~ H3CON N I'\Il \ Compound 141 ;l1 ethyl-3-[3-(4-phenyl-piperazin-Il-yl)-
pyrido[2,3-b]pyrazin-6.y}jj-rea S NMN-N~ H3CA H NIN H ON 15
Compound 142 1-(2,2-dimethyl- m
ylmethyl)-3-(3-phenyl-pyrido[2,3- b]pyr’ézm'% -yl) a\V/~I\\N OiH~HN
H3C™~ CH3 - 275 Compound 143 1,3-bis-(3-phe y-mf?ldo[z 3-b]pyrazin-
6-yl)-ureaN/lol--NN\WNHHN N1 Compound 1440
N-(3-phenyl-pyrido[2,3-b]pyrazin-6-yi)- 5 acetamidine NH N H3C1INNN
Conflsoumrritdh 1L 8thyl=3: (32 (2-meth e pyridinBappy L) —3- (3-phenyl-
pyrido[2,3-b]pyrazin-g-ylj{thiourea - pyrazin-6-yl) —urea

Aiﬁlﬂj

3

Compound 139 [3-({4-hydroxy-phenyl)-pyridol[2,3-
blpyrazin-6-yl]-carbaminic acid-allyl

ester

HszOJLQ N/ N/](D\
OH

Compound 140 {3-phenyl-pyrido[2,3-blpyrazin-6-yl)-

carbaminic acid-ethyl ester

At

Compound 141 1-ethyl-3- {(d—-phenyl-piperazin-1-yl)~-
pyrldog2,3—b}pyra21n—6—yij—urea

YOG
J\N NTONTTINTY
H l\/N©
Compound 142 1-(2,2-dimethyl-{1l,3}dioxclan-4-

ylmethyl)-3-(3-phenyl-pyridol2, 3-
blpyrazin-6-yl}—urea

0O | = =
O/\]/\Hj\g N/ N/)\‘@
H,c—% O
CH,
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[N CH3 -,lll oz~ H3C HH N NN 10 Compound 146 1- (4-hydroxy-butyl)
-3- (3-phenyl- pyrido[2,3-b]pyrazin-6-yl)-urea 0 N HO NAN N N H
Compound 147 1-(3-hydroxy-propyl)-3-(3-phenyl-
pyrido[2,3-b]pyrazin-6-yl)-urea O-NHO";HAHAN 15 Compound 148

1-ethyl-3-{3-[4-(3-morpholin-4-yI y)-phenyl]-pyrido[2,3- b]pyrazm -6-
VGRS EAE AR KR 1 H O T0 COpOaRA 40 L2 2B rrazne

1491-ethyl-3-[3-(4-hyslr@ry-phemy)- pyrido[2,3-b]pyrazin-6-yl]-thiourea 276
- N H3C"N1 N N N\ OH Cornpound 150

id w%ra yI)- rea O N~/CH'
roxy-phenyl)-
urea OI' N i OH HSC N' Compound

152 3-[6-(3-ethyl-ureido)-pyrido[2,3- b]pyrazin-3-yl]-benzoic acid N- O N -
N - 1 SRmRPUHL 193 L5353 4-HimethoxyphenyDaysidel2 3n - 6- v 1)

acetamidine

NHQLQ

Compound 145 l-ethyl-3- (2-methoxy-pyridin-3-y1)-

pyrido{2,3-blpyrazin-6~yl]-thiourea

0]

Compound 146 1- {4-hydroxy-butyl)-3-{(3-phenyl-
pyrido(2,3-blpyrazin-6~yl)-urea

. m:z@

Compound 147 1- (3~hydroxy-propyl) - 3-phenyl-
pyrido[2,3-blpyrazin-6— yl -urea

Compound 148 l-ethyl-3-{3-{4~- (3-morpholin-4-yl-
propoxy) -phenyl]l-pyrido{2,3-blpyrazin-6-

vll-urea
N
[e] = 2
I
JLQQNJ\Q
O/\/\N
@

Compound 149 1-ethyl-3-[3-(4-hydroxy-phenyl)-
pyrido[2, 3-blpyrazin~6-yl]-thiourea
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b]pyrazin-6-yl]-3-ethyl-urea O N, H,C*"HH NN I1\0 CH, al O CH,
Compound 1541.-[3-(4-amino-3-methoxy-phenyl) 15
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea N\CH aa Oi FI30ON N N I\ N NHz
Compound 155 3-[6-(3-ethyl-ureido)pyrido[2,3-b]-
pyrazin-3-yl]-benzamide \ N V~I H,C" N N\N H2 20 Compound 156

[-[3-(3-chloro-4-hydroxy-5-metho y he y) yrido[2,3-b]pyrazin-6-yl]-3-
ethyl-urea - 277 N CH3 H8C N¥ NS W 0 MO Compound 157

1-ethyl-3-(3-m-tolylamino-pyrido- [2 3- b]pyrazi -Yrurea \ N\ H3C"HxH |
N NH \ CH3 5 Compound 158 1-ethyl-3-[3-(4-met hoxy-phenylamin o%,;
ind

pyridemEensy rhSH-6 Al CHE NP =6 HEBMAR N RN €0k
1591-[3-(4-chlorc-phenylaming)=pyaidpL[2;3rrea

o N CH
)LN IN/ ;J‘N
H H

Compound 151 1-ethyl-3-[3~{3-hydroxy-phenyl) -
pyridoi2,3-blpyrazin-6é-ylj-urea

KO

Compound 152 3-[6-{3~ethyl-ureido)-pyridol2, 3~

blpyrazin-3-yli-benzecic acid

)kﬁ N N;LTi:I)LOH

Compound 153 1-[{3-(3, 4-dimethoxy-phenyl)-pyrido[Z, 3~
blpyrazin-é-yl]-3-ethyl-urea

SARRRC

Compound 154 1-[3-(4-amino-3-methoxy-phenyl)-
pyridolZ, 3- D]pyraZLn 6-yll-3-ethyl-urea

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

pyrazin-3-yl]-benzamide

/ﬂ\N N N NH
#

Compound 156 1-[3-(3-chloro-4-hydroxy-5-methoxy-
phenyl) -pyrido(2,3-blpyrazin-6-yl]-3-
ethyl~urea
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b]pyrazin-6-yl]-3-ethyl-urea o __ N\ CI H3C-NAN (N N_IN"' 10HHH
Compound 160 1-ethyl-3-(3-o-tolylamino-pyrido[2,3-b]- pyrazin-6-yl)-urea
N\H3CN N N N) N\ CH3 Compound 161 1-ethyl-3- [ 3-
(pyridin-3-ylamino) -pyrido- 15 [2,3-@yrazin-6-yl]-urea 'l \ N\1 H3CNIN
1% Compound 162 1-ethyl-3-[3-(4-ethyl -pkenylamino)-

=

pyrido[2,3-b]pyrazin-6-yl]-ure9\ Aj\\ll H 3: HH I@N H 20 Compound
163 1-ethyl-3-[3-(3-methoxy-4-fhethyl-N N
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- urea @ N\ -CH3 HC NxN
NNNO3HHH CH3 Compound 164 Cl

1-ethyl-3-[3-(4-h y-phenylamino) - pyrido[2,3-b]pyrazin-6-yl]-urga .0
LS Sy P pre o s
1-ethyl-3-[3-(5-methylppiidiazZ-§i- anvino)-pyitdo[2,3-b]pyrazin-6-yi]-urea
[T NICH3H3CANNNNNN Com[jfkgfk

1661-ethyl-3-[3-(1-methyI-IH;er/?a\zo 3- ::l\ ,©\
ylamino)-pyrido[2,3-b]pyrd#in-etylRurda N H CHs

Compound 158 1-ethyl-3-[3-(4-methoxy-phenylamino} -
pyride[2,3-blpyrazin-6-yl]-urea

CI:H3
O ﬁNi /@O
P J'I\ 2 e
H N™ 'N° "N° 'N” N
S B H

Compound 159 1-{3-{4-chloro-phenylamino}-pyrido-{2, 3~
bipyrazin-6-yl]-3-ethyl-urea

SoePes
=
#gC’A\N’H\N NTONTN
H H H

Compound 160 l-ethyl-3-(3-o-tolylamino-pyrido[Z,3-Db]-

pyrazin-6-yl}-urea

PP
i
mﬁ“me NN
H W b,

Compound 161 1-ethyl-3-[3-(pyridin-3-ylamino)-pyrido-
[2,3-b]lpyrazin-6-yl]-urea

oSN
N
%U“WiN N NN
H H H

Compound 162 1-ethyl-3-[3~(4-ethyl-phenylamino}-
pyride{2,3-blpyrazin-6-yl]-urea

2 =
TR e Vil Vil Vi Vi
H H H

Compound 163 l-ethyl~3-[3-(3-methoxy-4-methyl-
phenylamino)-pyrido[2,3-blpyrazin-6-yl]-

urea
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N1 J~ h J~ZN-CH3 FiI3C*"NHN N NN 10 Compound 167
1-ethyl-3-[3-(4-fluoro-phenylamino)- pyrido[2,3-b]pyrazin-6-yl]-urea O N\F
H3C NAN I N N-IN H Compound 168 1- (4-hydroxy-butyl) -3- [3-
(4-hydroxy-3- 15 methoxy-phenyl)=pyrido[2,3-b]pyrazin-6- yl]-urea N O Il
CH3 NAN N N OH Compound 169 phosghoric acidgmono-{4-[6-(3-ethyl-
ureido)-pyrido-[2,3- b]pyrazm -3- y /@%t ox enyl ester N H3C Nx
NNNOCH3iOH OO H ompq]{md‘
1701-[3-(2-chloro-4-hydroxy-phenyl)-

Pz lpa 3 s uea %Qﬂ}&gwgbgmawocw

Compo 0ro-2-me oxy phenyl)
pyrido[2,3-b]pyrazin-G-yH-3iethyt-arda’ %eraﬂll@l—@‘ﬁééHWWN N CI

200
H H

Compound 165 1~ethyl-3~[3- (5~methyl-pyridin-2-yl-

amino) -pyrido[2, 3-bipyrazin-¢-yl]-urea
N CH
LI LY
lw N/NJW N
H H

Compound 166 l~ethyl-3-[3-(l-methyl-1H-pyrazol-3-
yiamino)-pyrido[2,3-bipyrazin-6-ylj-urea

i qu\ f\
.. N-CH
)LNJ\N/ N7 NTN :
H H

Compound 167 1l-ethyl-3-[3-{4-fluoro-phenylaminoc)-
pyrido[2,3~blpyrazin-6-yl]-urea

JLN lN’ QJ\N
H i :

Compound 168 1~ (4-hydroxy-butyl)-3-[3-(4-hydroxy-3-
methoxy-phenyl)-pyrido{2,3-blpyrazin-6-

vi]-—urea
PGP
HO\/\/\NJ\N N/ NJ\QO
H H
OH
Compound 169 phosphoric acid-mono-{4~[6~-{3-ethyl-

vreido)-pyrido-[2,3-blpyrazin-3-yl]-2-
methoxy-phenylliester

W

Compound 170 1-[3-(2-chloro-4-hydroxy-phenyl) -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea



5 Compound 172 1-[3-(3,5-dimethyl-IH-pyrazol-4-yl)-
pyrido[2,31--~b]pyrazin-6-yl]-3-ethyl-urea 0 N\CH3 HIC"H NN N NN
H3C H Compound 173 1-ethyl-3-[3-(1-methyl-IH-pyrazol-4-yl)-
pyrido[2,3-b]pyrazin-6-yl]-urea N-H,Z/N NN N I N 10 CH3 Compound
174 1-[3-(5-cyano-thiophen-2-yl)-pyridq[2,3- b]pyrazin-6-yl]-3-ethyl-urea N
H3C H H N Ni Compound 175 so |uﬁzﬁzhlro A-[6-(3-ethyl-ureido)- 15
pyrido[2,3-b]pyrazin-3-yl]- GIePnet{}jloW pghenblaie N t{CHHN 0,CH O Na*
Cl Compound 176 1- [3- (4-hydroxy-3-methoxy=phe&nyl) - 20
pyrido[2,3-b]pyrazin-6- yld &4 morpholin-4-yl- butyl) urea - 280 O~ 10I" ~f
\ N EpmP NTYo- A COMpbUNE TR thoky —pheny L) -
1-[3-(3-chloro-4-methoxyipheiylaminbpyrazin-6-yl]-3-ethyl-urea
pyrido[21',3-b]pyrazin-6-yl]-3-ethyl-ureg X {/Ct Il ky N 3 H3C*"N NN N N
\ CI 5 Compound 178 1-ethyl-3- [%L(nmal n- Zoylamlno)
pyrido[2,3-b]pyrazin-6-yl]- -Utéa N

Cl

5 Compound 172 1-[3~(3,5-dimethyl-1H-pyrazol-d-yl)}-
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

A

Compound 173 1-ethyl-3-[3-(l-methyl-1H-pyrazol-4-yl)-
pyridol2,3-blpyrazin-6-yl]-urea

g

10
Compound 174 1-[3-(5~cyano~-thiophen-2-yl}-pyridol[2, 3-
blpyrazin-6-yl]l~3-ethyl-urea
Compound 175 sodium Zz-chloro-4-[6~(3-ethyl-ureido} -~
15 pyride[2,3-blpyrazin-3-yl]-6-methoxry-
phenolate

)J\ S o
N7 N7 TN ~CH
H
o
ol

Compound 176 1-[3-{4-hydroxy—-3-methoxy-phenyl})-
20 pyrido{2,3-blpyrazin-6-yl]-3-(4-
morpholin-4-yl-butyl)-urea
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N H,C*NAN N NON \\' Compound 179 1-ethyl-3-[3-(quinolin-3-ylamino)-
pyrido[2,113-b]pyrazin-6-yl]-urea H3C N N N N N 10 Compound 180
1-[3-(3,5-dime thoxy-phenylamino) - pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
O'CH3 11\ N\ Hzc NAN N NN\ 0 GH38Compound 181

i-ethyl-3-[3-(pyrazin-2-ylamino)- is pyrido[2,3-kjpyrazin-6-11yl]-urea JL -
N1 ~NJ H3C*H H N NPH Compou dyjé_zi 4
1-ethyl-3-[3-(3-isopropoxy-phen |a;:]p|nq pyrld*o[

N H C-NAN N N-1 N O~CH HH H 20 Compound
1-ethyl-3-[3-(4-hydroxy-3- methox phenyl)- pyr|d0[2 3-b]pyrazin-6-yl]-urea
p-tofersmesumchakd 7 281 NRER N/ CRENERYABELD-FOH )
Compound 184 1- [Sp@rcthicr[@pyﬁdjmﬁ;ylamim)é yl]-3-ethyl-urea
pyrido[2,3-b]pyrazin-6-yl]-3- ethyl ure kd\l \'N ? @ N N NNNCI HHH

gyrazin-6-yl]-urea

HC
H

Compound 178 1-ethyl-3-[3-(naphthalen-Z-ylamino)-
pyridol2,3-blpyrazin-6-yl]l~-urea

O = N\
OOy
H H

Compound 179 1-ethyl-3-[3-(guinolin-3-ylamino}-
pyridol2,3~blpyrazin-6-yl]-urea

PeeUee
’u‘N NZ N N
H H

Compound 180 1-[3-(3,5-dimethoxy~phenylamino} -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

&-CHs
PP

N° "N N™ N Q

H H &,

Compound 181 1-ethyl-3-[3-(pyrazin-2-ylamino)-
pyrido[2,3-blpyrazin-6~-yl]-urea

No N
jiN/[zj:NJ\NJ;N]
H H

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

N
O |yTR CH
)LMJ\QJS
N N N N Q CH
H H

Compound 183 1l-ethyl-3-[3-(4-hydroxy~3-methoxy-
phenyl}-pyrido (2, 3-blpyrazin-6-yl]~urea

p-toluenesulfonate
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5 Compound 185 1-[3-(3,5-dichloro-4-hydroxy-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- 3-ethyl-urea CI N ~/OH "Il PN’
H,C'N H Compound 1861-[3-(3,5-dichloro-4-hydroxy-phenyl)- 10
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-ared 1L0-1 N NN I\ CI H3CHH OH CI
Compound 187 1-[3-(3,4-dimethoxy-phenylamino)-
pyrido[21111,3-b]pyrrazin-6-yl 32@%‘?2 |--NO.CHi H3CHH NN
H O CH3 15 CompguHith REARNEL “Tnethyl-
phenylamino)-pyrid03[2,3-U]pyra%in-G-yI]- urea N&- C H3CHN-NNH
OH HH H Compound 1893-[6-(%5ethyl -ureido)-pyrido[23-b]- 20
pyrazin-3-ylamino]-5-trifluoromethyt~Henrzoic acid - 282 O OH N\
H3C*"HIN N N\ F F Compound 190t1-ethyl-3:d 3- (6-methoxy-pyridin-3-
ylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea E“OH

Compound 184 1-[3-(2-chloro~pyridin-d-ylamino) -
pyrido[2,3-blpyrazin-6~yl]-3-ethyl-urea

POONE!
Hﬁ/\ﬁ)Lﬁ NN N S

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

al
PP QOH
HQ/\NiN N NN cl
H H H

Compound 186 1-[3-(3,5-dichleoro-4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin~-6é-yll-3-ethyl-urea

]
HGCAHJ\ﬁ N/ N/ i
OH
Cl

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

UeePei
Hﬁ/\NJHq NN N 0
HoH CH,

Compound 188 1-ethyl-3~{3-(3-hydroxy-4-methyl-
phenylamino)-pyridol(2,3-blpyrazin-6-ylj-

urea
L O
kgc’"‘w’ﬂ‘N N” NN OH
HoH H

Compound 189 3-[6-(3-ethyl~ureido}-pyrido[2,3-b]~-
pyrazin~3-ylaminc]-5-trifluoromethyl-

benzolc acid
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NO,I"' IXNCH3 h13CHHNNH5 Compound 191
1-[3-(3,5-dimethyl-phenyl amino) - pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
CH,nO\NHCNA,NINNCH HHH Compound 192
1-[3-(4-cyano-phenylamino)-pyride-[2{82 blpyrazin-6-yl]-3-ethyl-urea N 10
N 10 N Compound 193 1-ethyl-3- [3- (4-hydroxy-3zmethoxy-

N\ H,C1-11NNNO, CH3 HHY O @) 0@ 15 Compound 194
1-ethyl-3-[3-(4-hydroxy-3+péthoxXyy phényf)-
hydrochloride N\ H3C _~HN N O~CH H OH CIl Cdmpound 195

1-eth 3- rldo 2732 Ipyrazin-6-yl thlourea .283,- H3C"H
C% oﬁ%&n%é l(léfchl%)rg g)ylil ﬁép% azi X%l %
ylamlmo yrldo[2 3 ] yrazmn 6 yll-urea

: O Oy
N
’E‘N NN N
] H

Compound 191 1-[3-(3,5-dimethyl-phenylamino) -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

CH,
0 \.N\
DN
N7NT N N CH,
H H

Compound 192 1-{3-(4~cyano-phenylamine)-pyrido-{2, 3~
blpyrazin-é-yl}-3-ethyl-urea

=N

O \N\ =
DSt
N° N N N
H K

Compound 193 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl)—pyrido{Z 3-blpyrazin-6-yl]-urea
-but-2-enedicarboxylic acid-salt

Ao

Compound 194 l-ethyl-3-{3-{4-hydroxy-3-methoxy-
phenyl)-pyride[2,3-bipyrazin-6-yl]-urea
hydrochlcride

N
I ﬁ\
)L N ©
kgc//ﬁ\‘ﬁ N N N ~CH
Ot
H
o’

Compound 195 l-ethyl-3-(3-phenyl-pyrido[2, 3-
blpyrazin=-6-yl)-thiourea
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3-cyclohexyl-urea 'O'I\N 1 QNxXN N N CI HH 5 Compound 197
1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- urea N OH HC"NN N NIN O H
H H CF3 Compound 198 1-ethyl-3- [38@-hydroxy-3, 5-dimethyl- 10
phenyl)-pyrido[2,3-b]pyrazin-6-y1]- ured\)ylkN ACH HBCHHNN\3 /

OH CH3 Compound 1993-ethyl-I-ghenfethyl-1-{3-phenyl-
pyrido[2,3-b]pyrazin-6-yl)-uré§/'\!;'H3§:NAN N'N ompound 200
1-allyl-3-{3-[4-(tetrahydro-pyran-2- yloxy)-phenyl]- yrido[2 3 -b]pyrazin-6-
yl}-thiourea s f\ N NOQ

3- etr%ﬁ-rﬁrf?‘fﬁl%été_éxy pher%/%jggor Byr?éloﬁ% tg%yrazﬁ B )Tﬁ]af propyl%réa

-284 - N H3C Nx N HY©@lohexyl-urea
N
0 s 2
|
QHJLHJ\/N:[N/lC.

Compound 197 1-ethyl-3-{3-{4-hydroxy-3-methoxy-
phenylamine} -pyrido([2, 3~blpyrazin-6-yl]-

XX
NNNE ('I}
A CH,

Compound 198 l-ethyl-3-{3-{4-hydroxy~3,5-dimethyl-
phenyl)-pyrido[2, 3-blpyrazin-&-yl]-urea

Slaaaes

Compound 1989 3-ethyl-l-phenethyl-1-(3-phenyl-

urea

pyridoiz, 3- b}pyraZln o-yl)-urea

Compound 200 1~-allyl-3-{3-[4- (tetrahydro-pyran-2-
yvloxy)-phenyl]l-pyrido{Z, 3-b]lpyrazin-6-
yvl}-thiocurea

H,C
2 \\\/\a)kﬁ N/ N;]\©\ O
Q O

Compound 201 Z-ethyl=1-[3~{4-methoxy-phenyl] -
pyrido[2,3-blpyrazin-6-yl]l-I-propyl-urea



CH3 CH3 Compound 202 3-ethyl-1-(3-phenyl-pyrido[2,3
b]pyrazin-6-yl)-1-(2-piperidin-I-yl- ethyl)-urea hydrochloride N\ H3C HN N
N N H-CI 5 U Compound 203 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-b]-
pyrazin-3-yl]-phenyl}-2-phenyl-acetantide~101l N H3C*"HJ~-N N N[O/ /N
\ H Compound 204 1- (4-hydroxy-butyl) -3 (3-phenyl- 10

pyrido[2,3-b]pyrazin-6-yl)- urea @(dr hl rlg O\N\HOM\(/HHCIN HS
Compound 205 acetic acie [’ [3(3 hé\hyl“byr% ,3-
b]pyrazin-6-yl)-ureido]-butyl ester ON H3CVo-<NANNN 150
Compound 2061-(4-amino-butyl)-3-(8%henyl- CHy

pyr|d0[2 3-b]pyrazin-6-yl)-urea N 0 HzN\~\H1H ngfg 6gompound

2079°pR xg Qerity -3t pheryl- 8%3{53%] yl)-urea M/
x\ N\ HO H H N N NifQampeuric:268 3i[6-(3-ethykuneido)pyriddi3-b]-

ethyl)-urea hydrochloride

/\J\HJ\Q

Compound 203 N-{4-[6-(3-ethyl-ureido)-pyride(2,3-b]-
pyrazin-3-yl]-phenyl}-2-phenyl-acetamide

N

Compound 204 1- (4-hydroxy-butyl)-3-{(3~phenyl-
10 pyrido{2,3-blpyrazin-6-yl)-urea
hydrochloride

N
0 I % 3
HO\/\/\ J’L < e
N N N N
H H
H

cr”

Compound 205 acetic acid-4-[3-(3-phenyl-pyrido(2,3-
blpyrazin-6-yl)-ureido]-butyl ester

TP Mo

Compound 206 1- (4-amino-butyl) -3~ {3-phenyl-

15

pyrido[2,3-blpyrazin-6-yl}-urea
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5 pyrazin-3-yl]-N-methyl-benzamide ' N H3C HH N N H. CH3 VII
Compound 2091-ethyl-3-[3-(2-methoxy-5-methyl
phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea O N\ O.CH3 H3C*H H N N N CH3
10 Compound 210 1-ethyl-3-(3-p- tolﬂlaiyr'rdo[Z 3-b] pyrazin-6-yl)-urea O |
N H3CANANA NXN CH3 Compou

211 FmRARE_20dHy1-p2o %?iﬁgfppﬁ}?lﬁﬁfz 3-BpytaZindyi-urea ~ N\
CH3 H3CNAN N N~pyi5 @H32Contpbund 242n-6-y 1) —urea
1-ethyl-3-[3-(2-p-tolyl-ethylamino)- pyrido[2 b razin-6-yl]-urea O N
/~CH3 H3C'N~N N N~N~\ HH H CorﬂOLpo nd 2131-ethyl-3-[3-(4-methyl

-ben zylamino) - 20 pyrid#[2,3b]i5yrdzinké- y'i] Ufea \H3C NAN N
NAN CH3 - 286 Compound 2141-ethyl-3-[3-(3-fluoro?4-methyl-phenyl-

amlno) pyrido[2,3-b]pyrazin-6-yl]-urea, o N~ NNHE H 5
A AR cﬁm@h;ﬂ%%yljén%ﬁn‘%% Y H R S

pyrazin- ~-N-methyl~-benzamide

m@*

Compound 209 1-sethyl-3-[3-(2-methoxy-5-methyl-

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

Compound 210 l-ethyl-3-{3-p-tolyl-pyrido[Z,3-b]

pyrazin-6-yl)-urea

Compound 211 l-ethyl-3-[3~ (methyl-p-tolyl-amino) -
pyridol2,3-blpyrazin-6-yl]-urea

PR CH
2
NTONTONT N
H CH,

Compound 212 1-ethyl-3-[3-(2-p-tolyl-ethylaminoc) -
pyrido{2, 3-blpyrazin-6-yl]l-urea

Ny CH
j\N’]I;:[l\x;l“N"*/(::l/
H H

Compound 213 1-ethyl-3-[3-(4-methyl-benzylamino)-
pyride{2,3-blpyrazin-6-yl]-urea

0 - N\
P
N N N N
N H’\Q
CH

3
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pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea N NCH3 H3C NAN | N N'N CH3 H
H H Compound 2161-ethyl-3-[3-(4-isopropyl-phenylamino)-
pyrido[2,3-b]pyrazin-6-yl]-urea CH3 n AN1 CH3 HBCHHNNNH 10
Compound 217 1-(4-morpholin-4=yl-b8fyl)=3-(3-phenyl-
pyrido[2,3-b]pyrazin-6-yl)-urea 0 O '\ N NN N N N

218?\13@@ ﬁé@ﬂpwlé{é 33b][3§/ra(z?n oro- Eme@%yi ~phenyl-

6-yl)-ureido]-butyl}-aestamide oy  1pi¢il Ry O+ N XuN N Coppouidir e
2191-[3-(3-amino-4-methyl -phenyl)-

CH,
pyrido[2,3-b]pyrazin-6-yl]-3- eth)f[q)\ur a Q\N 3 HCHHNNIN\/CH3
20 Compound 220 1-[3-(3-&celyl-- fllj\brd“phé nyl)-

pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea II\N F O H3C~N H N N CH3 - 287
Compound 221 1-ethyl-3- [3- (4-methoxy-3-methyl-

henyl)-pyrido[2,3-b razm -6-yl]-urea 10l N H3CANAN N CH3 /O
P ngéguni ]Qy y]dimethyl -phenylamino) -

pyrldo[Z,3—b1pyra21nm6—yl]—3—etnyl—urea
N CH
P I X
JJ\N N ;)\N CH
H H

Compound 216 l-ethyl-3-[3-{4-iscoprepyl-phenylamino)-
pyridoi{2,3-blpyrazin-6-yl]-urea

CH,
0 %\\NiL CH
’H\N N7 NT N

H H

Compound 217 1- {4-morpholin-4-yl-butyl)-3-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl}-urea

“Lv\N L 1©

Compound 218 N-{4-[3-(3-phenyl-pyrido[2,3-blpyrazin-
6-yl)-ureidol~butyl}-acetamide

g II
H,C N\/\/\
3 \g/ ” j\@

Compound 219 1-[3-(3-aminc~4-methyl-phenyl) -
pyride[2,3-blpyrazin-6-yl]-3-ethyl-urea

e

Compound 220 1-{3-{(3-acetyl-2-fluorc-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

ShSaacas
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CH3 Compound 222 1- [3- (6-ethoxy-pyridin-3-yl) -pyrido [2, 3 5
b]pyrazin-6-yl]-3-ethyl-urea 0I11 | N HCNANN N | ~N / OACH3 Compound
223 1-ethyl-3-[3-(2-fluoro-4-methyl-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea
O N FH3CNN N N H CH3 10 Compdiihd-224

1-ethyl-3-[3-(3-flugro-4-methaoxy- phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea
N FOHBERRIANER T b o Cormpaiid 298 oy - DRy L

1-ethyl-3-[3-(2-fluoro3=rmethaxymhenyd) {gyridof?, 8-bjpyarazinée-yll-lureaea
OINFH3CNNNNO, CH3 15/ Compound 226

1-ethyl-3-[3-(3,4,5- trlmethoxy/ghg?gy P) ridd[2,3- b 0 razin-6-y|]-urea ON
H3CNAN N O, CH, O H C&FCH3 "8 C8mpbu
1-[3-(3,5-difluoro-2-methoxy-phenyl)- 20 Q
pyrido[2,3-b]pyrazin-6-y1]-3-ethyl-urea - 288 N CHC‘“E) \F 11\

Compound 222 1-[3-(6-ethoxy-pyridin~3-yl)-pyridof2, 3-
bipyrazin-6-yl]-3-ethyl-urea
g
NTNTON

e

07 CH,

Compound 223 l-ethyl-3-[3-(2-fluorc-4-methyl-phenyl)-
pyridolZ,3-blpyrazin-6-yl]-urea

AR,

Compound 224 1-ethyl-3-[3-(3-fluocro-4-methoxy-
phenyl) -pyridol[2, 3-blpyrazin-6-yl]-urea

Siiaavy

Compound 225 l-ethyl-3-[3-(2-fluoro~3~methoxy-
phenyl)-pyridoe[2,3-b]pyrazin-b6-yl]-urea

Shasaves

Compound 226 l-ethyl-3-[3-(3,4,5-trimethoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-urea

Siatar

Compound 227 1-{3-(3,5-difluorec-2-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yli-3-ethyl-urea
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N 3HCHHNNF Compound 228 1-ethyl-3-[3-(4-trifluoromethyl-phenyl)-
pyrido[2,3-b]pyrazin-6-yl]-urea '0' N H3CxN N N- HH F F F 5 Compound
229 1-ethyl-3-[3-(2,3,4-trimethoxy-phenyl)- pyrido[2,3-b]pyrazin-6-yl]-urea
I'\ N~ O'CH3 H,CN1H N 0CH3 H0 48H3~Compound 230
|-[3-(3-chloro-4-methoxy-phenyl) pyrid Ipygazin-6-yl]-3-ethyl-urea O |
\'N, CIH3CN1INPQNI\//Q;Q£H
1-ethyl-3-[3-(3-fluoro-4- hyd?‘gxyﬂphgny'\) pyrld
NF HCHHNNN/OH Compound 232
1-ethyl-3-[3-(6-fluoro-pyridin-3-yl)- 15 pyrido[2,3- b]pyrazm -6-yl]-urea ‘I N\

0/ Hompound 228 1-ethyl-3-[3-(4-trifluoromethyl-phenyl) -

pyridol[2,3-bipyrazin-6-ylj-urea

Compound 229 1-ethyl-3~[3-(2,3,4-trimethoxy-phenyl)-
pyrido[2,3~blpyrazin-6-yl]~urea

A

Compound 230 1-{3~(3-chloro-4-methoxy-phenyl} -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

Siteacy

Compound 231 1-ethyl-3-[3-(3~-fluoro-4-hydroxy~-
phenyl) ~pyrido{2, 3-blpyrazin-6-yl]-urea

Skasacd

Compound 232 l-ethyl-3-[3-(6-flucro~pyridin-3-ylj-

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

Sasiac?

Compound 233 1-[3-(2,4-dimethyl-thiazol-5-yl)-pyrido-
{2,3~blpyrazin-6-yl}~3-ethyl-urea

e
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20

H3C~NAHN N ~ F H Compound 233
1-[3-(2,4-dimethyl-thiazol-5-yl)-pyrido- [2,3-b]pyrazin-6-yl]-3-ethyl-urea
10I' 1 N\H3C Hx H N N SI)CH3 H3C N - 289 Compound 234

1-ethyl-3-[3-(2-methoxy-phenyl)- pyri#f2,3-b]pyrazin-6-yl]-urea 'O ~I'\ N\
O.CH3 H3C N.H AH "m"N 0]

1- [3??“@1?&%%%%? =4 yH’HyncI;%?; % %%]%?%%?nxg ﬁ?f-eyhﬁ -urea ON

X i Cl ti30H H N N ( PNCGempdurd 2381345 T t-thiopRéd-2-yl)-
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl- ure HgﬁiN N NN CH3 10
Compound 237 1-[3-(5- chloroj\lo/Qhe

pyrido[2,3-b]pyrazin-6-yl]-3&thylturdh S rﬁ)@ Cl HNANNJCI
Compound 238 1-ethyl-3-[3-(3-methoxy-phenyl)-

pyrido[2,3-b yll-urea O'I N H3CN XN \ - _
R B e SN P8 400
pyrazin-6- yl1— -athyl-urea

SAacars

Compound 236 1-[3-(5-acetyl-thiophen-2-yl)-
pyridoi2, 3-blpyrazin-6-yl]-3-ethyl-urea

Saaas

Compound 237 1-[3-(5-chloro-thiophen-2-yl)-
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

e

Compound 238 l-ethyl-3-[3-(3-methoxy-phenyl) -
pyrido(2,3-blpyrazin-6-yl]~urea

Sasaaca

Compound 239 1-[3- (3~bromo-b-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

/(I j\Q/O\
Compound 240 1-[3-(Benzothiazol-6-ylamino) -
pyride[2,3-bipyrazin-6-yl]-3-ethyl-urea

N N
)LN N NT N S
H H
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pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea N H3CNAN N N I'\ O,CH3 Br
Compound 240 1- [3- (Benzothiazol-6-ylamino) 20
pyrido[2,ff113-b]pyrazin-6-yl]-3-ethyl-urea \ N N> H3C"J~HHNnNiHN\S
- 290 - Compound 241 1-ethyl-3-[3-@=methyl-3
trifluoroomethyl-phenylamino)- pyrido[2,3-b]pytazin-6-yl]-urea 'l \ N\ / CHs
x | Ferppend 14 AEN FeE c%- o‘uhﬂd‘ﬁgﬁ[ e
(3-cyano-4-methyl-phenyt aminopmpyridol 2, 8Hsipyrazin-8<1]-3-ethyl-urea
\ N CHs HSC"H O xH,p.N NstH H N, Gorppount 6 -y 1] -urea
2431-ethyl-3-[3-(4-phenoxy-phenylamino)- pyrido[2,3-b]pyrazin-6-yl]-urea
N CO0 HsCHH N NH\/ 10 Compofin 1-f3-7-chloro-3-methyl
-phenyl amino) - pyrido[2,3-blayrazimE-yi3-ethy €5 O\ N ~CI HC'
NAN I N N'NCH HH H a Compound 245 1- [ 3- (2hloro-4
-methyl-phenylamino}- 15 p?;?rigo 2,3-b]pyrazin-6- I]-3§eth H—g{gamla N/

ctEomp - ]

Y

CHERBRRIRA /¢ \ el & pZ %@F% 34 3Snflusroomethyl-
pyrido(2,3~blpyrazin-6-yl]-3-ethyl-urea

O
e
WU\WKN NT N N N
H H N

Compound 243 l-ethyl-3-[3-(4-phenoxy-phenylamino) -
pyrido([2,3-blpyrazin-6-yl]-urea

A OO
md“wmw N NN
H o H H

Compound 244 1-[3-(4-chlore-3-methyl-phenylamino) -
pyride(2,3-bipyrazin-6-yl]-3-ethyl-urea

g X ¢
e
WU“HKE NN cH,

Compound 245 1-{3-{2-chloro-4-methyl-phenylamino)-
pyrido{2,3-b

Ip
L O O
P P
Hﬁ/\wkw N N7 TN
H H HoO4

Compound 246 l-ethyl-3-{3~(3-triflucroomethyl-

yrazin-6-yl]-3-ethyl-urea

phenylamino) ~pyrido[2,3-blpyrazin-6-yl]-

urea
PHS
F
Hac’”‘w’ﬂ‘N N NN
Ao H DF

Compound 247 1-[3-(2-chlorc—-4-trifluoromethnoxy-
phenylamino) -pyvrido(2,3-blpyrazin-6-ylj-
3-ethyl-urea

o Y S
~ /u\ ! LN F
HG N NN N N
H H 2] o
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phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- urea O N hisC"H HN H 20 F
Compound 247 1-[3-(2-chloro-4-trifluoromethoxy-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- 3-ethyl-urea N OF llll F
HSC-NANNNFHHHCI-291 Compbund 248
1-[3-(4-chloro-2-methoxy-5-methyl-

PheRFBRTEYby R[22 B oy tasin e P Fethy iR CRF IO R
H3CN N N N-IH .0 H3Gb Compound-249icde (2, 3-blpyrazin-6e-yli-

1-ethyl-3-[3-(4- methygsuggﬁwlphﬂyg pyrido[2,3- b]pyrazm -6-yl]-urea I' N
H3CNxN N N ,as CH3 Compound 250 3-[6-(3- eth -ureido)-pyrido[2,3-

b]pyrazin-3-yl]-benzenesulfonamide O\ q‘H CINK N NI1S~NH2 10/
Compound 251 N-{4-[3~(3-phenygpy |do]2,3 b]n
6-yl)-ureido]-butyl}- methanefs/\rf{g)nq;nlde

HC

Compound 249 l-ethyl-3-[3-(4-methylsulfanyl-phenyl} -
pyrido[2,3~blpyrazin-6-yl]-urea

Risaary

Compound 250 3-{6-(3-ethyl-ureido)-pyridol(2, 3~

blpyrazin-3- yl ~-benzenesulfonamide

Compound 251 N-{4-[3~ (3-phenyl-pyrido[2,3~blpyrazin-
6-y1l) ~ureido}-butyl}-methanesulfonamide

gy T

Compound 252 1-[3-(benzo(l,3]dicxol-5-ylanino) -

H,C.

O:mzo

pyrido[2,3-bipyrazin-6-yll-3-ethyl-urea

J A0

Compound 2533-{6—(3—ethyl—uxeido)—pyridoEZ 3~

blpyrazin-3-ylamino]~benzoic acid

NEeoReun

Compound 254 2-chloro-4~[6-(3-ethyl-ureido)-
pyrido[2,3-blpyrazin~3-ylamino]-

benzosesaure
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H3C .N~NNNN 11 O HH Compound 252
1-[3-(benzo[1,3]dioxol-5-ylamino) 15
pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea O/ /~1% I OHHNNH
Compound 2533-[6-(3-ethyl -ureideo)4¥Fide[2,3-
b]pyrazin-3-ylamino]-benzoic acid N_.1/AHOH HN N H O 20 Compound
2542-chloro-4-[6-(3-ethyl -ureido)- yr|d 2,3- b]pyrazm -ylamino]-
benzoesaure - 292 0 N/OH) N ound 255
1-ethyl-3- [3- (3-metho |f|u 0 0) -pyrido[2, 3- b]
pyrazin-6-yl] -urea F Fr\Nl\t{N N'TN HH5 Compound 256
1-ethyl-3-[3-(pyrimidin-2-ylamino)- pyrido[2,3-b]pyrazin-6-yl]-urea '--\N 'k
N N Sdighbthd 1 5Gohpoimdl 257 63 63 @rethiyburetdo) -pyrido [2, 3- 10
blpyrazin-3-ylamino]-nanfthalens:2 caPoXic-agdami no) ~pyrido 2, 3-

blpyrazin-6-yl]-urea

F F
F
N\
iNQN;Nﬁi?
H H

Compound 256 l-ethyl-3~[3- (pyrimidin-2-ylamino)-

pyridol[2,3-blpyrazin-6b-ylj-urea

II]\/O

Compound 257 6-{6-{3-ethyl-ureido)~pyridoi2, 3-
blpyrazin-3-ylamino] -naphthalene-2-

carbexylic acid

0
N¥seloen

Compound 258 l-ethyl-3-[3-{4-hydroxy-gquinolin-2-
ylamino)-pyrido[2,3-blpyrazin-6-yl]-urea

fnﬁt@

Compound 259 1-ethyl-3~[3~(guinolin-6-ylamino} -
pyrido[2,3-blpyrazin-6-yl]-urea

A OO
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O NOH “~NNNNNHHH Compound
2581-ethyl-3-[3-(4-hydroxy-quinolin-2-
ylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea OH N'AN ~~NN NN 15HHH
Compound 2591-ethyl-3-[3-(quinotin-B2ylamino)-
pyrido[2,3-b]pyrazin-6-yl]-urea N\i "~N N NN HHH-293 Compound
260 $ARGLERS 248 Y Shiethiony~ (3 4/ 5-trimethoxy-
phenylamino)- pyndo[@l&?elm]pymmm%ylpsmr&aiyl P~ \3NE Doy 2-aN N NEN B\~
I HH H 5 Compound 261 .1-ethyl-3-[3-(1H-indol-6-ylamino)-
pyrido[2,3-b]pyrazin-6-yl]-urea }I'~\ N~/1l~-~NH N N HH Compound
262 1-ethyl-3-[3-(3-0x0-3,4-dihydro-2H-

benzo[1,4]oxazin-7-ylamino)-pyrido[2,3 1&) b]pyrazi

'“~N"NNNNO~-OHHH Co pouid\

2631 -ethyl-3-[3- (qumgal\n M L\%
b H

N '--\N)~ N N NN N
Compound 261 l-ethyl-3-[3-(lH~indecl-6-ylamino)-
pyrido[2,3-blpyrazin-6-yl]-urea

S0

Compound 262 l-=2thyl-3-[3-(3-0x0~3,4-dihydro-2H-

benzol[l,4]oxazin-7-ylamino) -pyrido([2, 3-

6-yH,—Erea HI1~H

in-6-yl]-urea N,

blpyrazin-6é~yl]-urea
H
SooUeut
Jj\N N/ N/ N G
H H

Compound 263 1-ethyl-3-[3-{guinoxalin-6-ylamino} -
pyridol2,3~blpyrazin-6-yl]l-urea

S )

Compound 264 l-ethyl-3-{3-{(3-trifluorcmethoxy-
phenylamine)-pyride[2, 3-blpyrazin-6-yi]-
urea

NS
JOLEQN/:LS@\O/E\

Compound 265 l-ethyl-3-[3-(4-iscpropoxry~-phenylamino) -
pyridol2,3-blpyrazin-6-yl]-urea

L T
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H H H 15 Compound 264 1-ethyl-3-[3-(3-trifluoromethoxy-
phenylamino)-pyrido[2,3-b]pyrazin-6-yl]- urea J~ I~\N\F ~\N"NIN-OF
H H H Compound 265 1-ethyl-3-[3-(4-isopropoxy-phenylamino) - 20
pyrido[2,3-b]pyrazin-6-yljJurea N 0-1JA94 -N NNNN\HHH-294
Compound 266&%{5 dibenzofuran-2-ylamino

pyrlcfEc)f[E‘@bt_l‘b’Qr > 6-y1]-5- ét‘PﬂzPﬁfé%PNW@mZNYi@ﬂN”ﬁiN \Il HHH
Compound 267 1-(6-gimethylamio-béexyly-3435(4%-v1 ] -3-ethyl-urea
hydroxy-3-methoxy-phenyl)- pyrldo:2 ,3- ,\p]pyrazm -6- yI]Ourea N NxiiO

"~HHNN~\\ OH Comp@gund -(Fdimethylgmino-butyl)-3-[3-(4-

hydroxy-3-methoxy-pbeq @

OH Compound 2691-[3- hyleiroxy -3- methoky phenyl)

pyrido[2,3-b]pyrazin-6-yl]-3-(5- morpholin-4-yl-pentyl)-urea \ N\
Compound 267 1-{6-dimethylamino-hexyl}-3-[3-{4~

hydroxy-3-methoxy=phenyl)-pyrido[Z, 3~
blpyrazin-6-yl]-urea

N
' W
N O
-~ \/\/‘\/\N/“\N N/ N/ ~—
H H
OH

Compound 268 1- (4-dimethylamino-butyl)-3-[3-(4-
hydroxy-3-methoxy-phenyl}-pyridol2, 3-
blpyrazin-6é-yli-urea

/’L\V/“\V/“\E /[:Ajl: :1\1:::1:

Compound 269 1-{3-{4-hydroxy-3-methoxy-phenyl} -
pyrido{2,3-bipyrazin-6-yl]-3-(5~
morpholin-4- yl pentyl) —urea

33. Pharmaceutical composition comprising a
pharmacologically active quantity of at least one

compound according to Claim 32.

34. Pharmaceutical composition according to Claim
33, wherein the active substance is present in a unit
dose of 0.001 mg teo 100 mg per kg body weight of a

patient.
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~H1\H N/ O OH 15 J a 33. Pharmaceutical composition comprising a
pharmacologically active quantity of at least one compound according to
Claim 32. 20 34. Pharmaceutical compesition according to Claim 33,
wherein the active substance is present in a unit dose of 0.001 mg to 100
¢ per kg bodyheeightefa jpatient 26295 t3®rPharmacsutical to  any
compasitiomaccprding te any jone efClaims 3340 3mphisreindhe further
composition further contains at least oge harmacteutic?g comgatibl% 1
SXAbiéntEhd/ot adjuvaAt 5 362 Pharidcaticareompas én accorting 1o
arwcone of Claints/33 ta:85aWherein the composition contains at least

one further pharmacologically active substance. 10 37. Pharmaceutical
composition according to Claim 36, wherein the further pharmacologically
acive substangeis selected from the group,consisting-af, - BNA  to  any

topoisomerase | and/or Il inhibitors, DNA 15 intercalators, alkylating .
2efits, Hicrotdbuii Hestabilisers, hormond Sfidft YrowthFactor Fecehtsr- ™
agonists and/erantagenistspantibodiessag aist growthl factorsland thepive
recgptors, kinase inhibitors, antimetabolites”. 20 38. Pharmaceutical
composition according to any one of Claims 36 to 37, wherein the further
pharmacologically active substance is selected from the

37. Pharmaceutical composition according to Claim

36, wherein the further pharmacologically active

substance is selected from the group consisting of:
“DNA  topoilscmerase I and/or II inhibitors, DNA
intercalators, alkylating agents, microtubull
destabilisers, hormone and/or growth factor receptor

agenists and/or antagonists, antibodies against growth

factors and thelr receptors, kinase inhikitors,
antimetabolites”.
38. Pharmaceutical composition according to any

one of Claims 36 to 37, wherein  the further
pharmacologically active substance 1s selected from the
group consisting of: “asparaginase, bieomycin,
carboplatin, carmustin, chlorambucil, cisplatin,
colaspase, cyclophosphamide, cytarabine, dacarbazine,
dactinomycin, daunorubicin, doxorubicin{adriamycin},
epilrubicin, etoposide, 5-flucrouracil,
hexamethylmelamine, hydroxurea, ifosfamide, irinotecan,
leucovorin, lomustine, mechlorethamine, G-
mercaptopurine, masna, methotrexate, mitomycin G,

mitoxantrone, prednisolone, prednisone, procarbazine,

raloxifene, streptozocin, tamoxifen, thioguanine,
topotecan, vinblastine, vincristine, vindesine,
aminoglutethimide, L-asparaginase, azathioprine, 5-

azacytidine cladribine, busulfan, diethylstilbestrol,

21, 2'-difluorodeoxycytidine, docetaxel,



o

190

15

20

group consisting of: "asparaginase, bleomycin, 25 carboplatin, carmustin,
chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabine,
dacarbazine, dactinomycin, daunorubicin, doxorubicin(adriamycin),
epirubicin, etoposide, 5-fluorouracil, figxamethylmelamine, hydroxurea,
ifosfamide, irinotecan, 30 leucovorin, lomustine, mechlorethamine, 6-
mergaptoputine omesnayhethotiexate, mitomytinG, atitoxaftrone, 5~
pradniselane.prednisene, prS’C?@%Me@Mgﬂ@iﬂremdﬁhoSphate,
tamoxifen, thioguanine, toFotecan, vig lastine, vincristine, vin &s_ingéggde
ahinGginEthitide, E-A3pRiyifdse, azathisprine: 52 azacytiding - - ’
clagibiney pusgkar, sdiethylstilsashok t 2, 2'-diflasrddeokieytiding e rferon,
dacetaxel,n 298« arythrahydroxyremdadenine, ethipylestradiol, Sacetate,
fluorodeoxyuridin, 5-flugrodeoxyuridin monophosphate, fludarabi .
pﬁ%& 4 g,lcllﬁljoxymersﬂtl((a)trgr%éﬂt,q‘%’tamide,p %gcéLr%E(ia/g%%’esteron%e%%% é'taet,—“n’
idzeabiet #ftéHeron, SITRHFSEDRSYESSoRe deetate3medEStrol acetate”! -
melphalagdniotane, paglitaxek oxaliplatiznpeatostatin, testosterone
NRROSIoRpaCel ! LAPRRUALE (PAL AN BUSAMYHDN SEIUEUNe, Lridine,
téjn]p side, testosterone_propionate, thiotepa, trimethylmelamine, uridine,
16 VAroribin. epotRiRshe, ferithabieaxere, BeNU 2EENT DTIC-NY -
5dtuorQuarcityHerceptirh AMasting Erbitix, Soraféaib; Gléevec, Iredsastin,
Targeva,, fapamygin, acipemycin 0 12 33 Kit comprisinga  Tarceva,

pharmacolqgically active quantity ,of at least one compound according to
CIRPEY Gnd a PharadeiGgidalty active quantity of at least one further

pharmacologically active substance according to any one of Claims 36 to
38. 20

39. Kit comprising a pharmacologically active guantity
of at least one compound according to Claim 32 and a
pharmacologically active gquantity of at least one
further pharmacologically active substance according to

any one of Claims 36 to 38.



