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PYRIDOPYRAZINE DERIVATIVES AND USE THEREOF AS
MODULATORS OF THE SIGNAL TRANSDUCTION PATHS

Description

Technical field

The  present invention relates to pyridopyrazine
derivatives with new biological action and their use
for the Lreatment of physiological and/or
pathophysiclogical states mediated and/or modulated by
signal transduction pathways in  mammals and in

particular in humans.

Prior art

The signal transduction cascades ras-Raf-Mek-Erk and
PI3K~Akt play a central role in cell growth, cell
proliferation, apoptosis, adhesion, migration and
glucose 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 éignal pathway. The individual components of these
signal cascades are therefore important therapeutic
points of attack for intervention in various disease
processes (Weinstein-Oppenheimer C.R. et al. 2000,
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 plurality of growth factors, cytokines and oncogenes
transduce thelir growth-promoting signals via the
activation of G-protein coupled ras which leads to the
activation of serine threonine kinase Raf and to the
activation of mitogen-activated protein kinase kinase 1
and 2 (MAPKK1/2 or Mekl/2) and results in the
phosphorylation and activation of MAPK 1 and 2 - also
known as extracellular signal regulated kinase (Erkl

and 2). Compared to other signal pathways, the ras-Raf-
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Mek-Erk signal pathway combines a large number of
proto-oncogenesg, including ligands, tyrosgine kinase
receptors, G-proteins, kinases and nuclear
transcription factors. Tyrosine kinases such as, for
example, EGFR (Mendelsohn J. et al., 2000) fregquently
mediate constitutively active signals to the downstream
rag-Raf-Mek-Erk signal pathway in tumour events caused
by overexpregsion and mutation. Ras wmutations are
mutated in 30% of all human tumours (Khleif S.N. et
al., 1999, Marshall C., 1999), the highest incidence of
90% being found in pancreatic carcinomas (Friess H. et
al., 1996, Sirivatanauksorn V. et al., 1998). For c¢-Raf
a deregulated expression and/or activation has been
described in wvarious tumours (Hoshino R. et al., 1999,
McPhillips F. et al., 2001). B-Raf point mutants were
detected in 66% of all human malignant melanomas, 14%
of ovarian carcimomas and 12% of carcinomas of the
colon (Davies H. et al., 2002). It is therefore not
surprising that Exkl/2 is primarily involved in many
cellular processes such as cell growth, cell
profileration and cell differentiation {(Lewis T.S. et
al., 1998, Chang F. et al., 2003).

In addition, the members of the Raf kinases alsc have
Mek-Erk-indepedent anti-apoptotic functions whose
molecular steps have not yet been fully described.
Askl, Bcl-2, 2kt and Bagl have been described as
pogsible interaction  partners for the Mek~-Erk-
independent Raf activity (Chem J et al., 2001,
Troppmaier J. et al., 2003, Rapp U.R. et al., 2004,
Gotz R. et al., 2005). It 1s assumed nowadays that both
Mek-Erk-dependent and Mek-Erk-independent signal
transduction mechanisms control the activation of the

upstream ras and Raf stimuli.

The isoenzymes of the phosphatidylinositol 3-kinases
(PI3Ks) function predominantly as 1lipid kinases and
catalyse the D3 phosphorylation of the second-messenger
lipids PtdIns (phosphatidylinocsitol) to PtdIns(3)P,
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PtdiIns (3,4)P,, PtdIns(3,4,5)P; phosphatidylinositol

‘phosphates. The clasg I PI3Ks are composed structurally

of the catalytic (pllGalpha, beta, gamma, delta) and
the regulatory (p85alpha, beta or plOlgamma) subunits.
Furthermore, the class II (PI3K-C2alpha, PI3K-C2beta)
and class III (Vps34p) enzymes belong to the family of
the P13 kinases (Wyménn M.P. et al., 1998,
VanHaegebroeck B. et al., 2001). The PIP iIncrease
triggered by the PI3Ks activates the proliferative ras-
Raf-Mek-Erk signal pathway via the coupling of ras on
the one hand (Rodriguez-Viciana P. et al., 199%4) and on
the other hand stimulates the anti-apoptotic signal
pathway by recruiting Akt to the cell membrane and
conseqguent overactivation of this kinase (Alessi D.R.
et al., 1996, Chang H.W. et al., 1997, Moore S.M. et
al., 1998). Consequently, the activation of PI3Ks
fulfils at least two crucial wechanisms £for tumour
formation, namely the activation of cell growth and
cell differentiation and the inhibition of apoptosis.

In addition, PI3X also have protein-phosphorylating

properties (Dhand et al., 1994, Bondeva T. et al.,
1998, Bondev A. et al., 1999, VanHaegebroeck B. et al.,
1999) which can trigger a PI3Kg-intrinsically

regulating serine autophosphorylation £for example. In
addition, it dis known that PI3Ks also 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 sgpecifically expressed
ont  hematopoietic cells and  therefore constitute
potential points of attack for isoenzyme-sgspecific
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, Suijobert P. et al., 2005). PI3Kalpha, which was
recently identified as a proto-oncogene (Shayesteh L.
et al., 1999, Ma Y.Y. et al., 2000, Samuels Y. et al.,
2004, Campbell I.G. et al., 2004, Levine D.A., 2005) is
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considered to be an important target in the treatment
of tumour diseases. The importance of PI3K species as a
target for the development of active substances is
therefore extremely diverse (Chang F. & Lee J.T. et al,
2003) .

The kinases related to PI3K (PIXX), which include the
serine/threonine kinases wmTOR, ATM, ATR, h-8MG-1 and
DNA-PK (Chiang G.G. et al 2004) are also of great
interest. Their catalytic domains have a high sequence

homoleogy to the catalytic domains of PI3Ks.

In addition, the loss of the tumour suppressor protein
PTEN (Li J. et al., 1997, Steck P.A. et al., 1997) -
whose function is the reversion of the phosphorylation
initiated by the PI3K - contributes to an
overactivation of Akt and its downstream cascade
components and thereby emphasise the causal importance

of PI3K as a target molucule for tumour therapy.

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

The present sgtate of development in the field of kinase
inhibitors, in particular of the ras-Raf-Mek-Erk and
PI3K-2kt pathway, is described in the reviews of J.S.
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 (Wwo 99/32111, 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-3, PDGFR, c-Kit and other kinases. Great
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importance ism attached to this inhibitor in
angiogenesis-induced advanced tumour diseases (e.g. in
renal cell carcinoma) and also in melanomas having a
high B-Raf mutation rate. The clinical effect of Bay 43-
9006 1is currently also being determined in patients
presenting with refractory solid tumours in combination
with, for example, Docetaxel. Mild side effects ahd
promising anti-tumoral effects have been described so
far. No inhibition of the kinases in the PI3K-Akt signal
pathway has been described for Bay 43-9006.

The Mekl/2 inhibitor PD0325501 (WO 02/06213) is
currently undergoing a Phase I clinical trial. The
precursor substance CI-1040 (WO 00/35435, WO 00/37141)
was striking because of its high Mek specificity and
target affinity. However, this compound proved to be
metabolically unstable in Phase I/II trials. No
clinical data are available vyet for the current
successor substance PD0325%01. However, no interaction
with Erkl or Erk2 nor any PI3K-Akt signal pathway
inhibiting function or its simultaneous modulation has

yet been disclosed for this Mek inhibitor.

Patent specifications WO 04/104002 and WO 04/104003
describe pyrido{2,3-blpyrazines, which can be
substituted in the 6- or 7-position with urea,
thiourea, amidine or guanidine groups. These compounds
possess properties as inhibitors or wmodulators  of
kinases, in particular of tyrosine and serine/threonine
kinases, and a use as a medicinal product ig specified.
However, nc use of 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{2,3-blpyrazines which, among other things, carry

alkyl-, aryl- and heterocaryl-substituted carbamates in
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the 6-position. These compounds are to be used to

modulate serine threonine protein kinases.

Patent specification WO 05/00709% describes, among
other things, urea-substituted pyridol2,3-blpyrazines
as inhibitors of the serine/threonine kinase PKB. A use
in the treatment of cancer diseases 1is specified for
these compounds. However, no specific examples of urea-
substituted pyridopyrazines with these Dbiological

properties are given.

Further examples of pyridol2,3-blpyrazines gubstituted
with urea in the 6- and 7-position are given in patent
specification WO 05/056547. The compounds in this
patent specification are described as inhibitors of
protein kinases, in particular GSK-3, Syk und JAK-3. A
use in the treatment of proliferative diseases is given
for these compounds among other things. No use of thege
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 pyrido[2,3-blpyrazines substituted with
carbamate in the 6-pogition which inhibit the growth of

bacteria as antibacterial substances. No antitumour

effect is described.

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

cancer diseases ig specified for these compounds. No
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defined indication of a biological effect is given Ffor
the pyrido{2,3-blpyrazine compounds described therein

as examples.

Patent sgpecification WO 03/024448 describes amide and
acrylamide-substituted pyridol2,3-blpyrazines which can
also contain carbamates as additional substituents and
can be used as histone deacetylase inhibitors for the

treatment of cell proliferation diseasges.

In another publication (Temple C. et al. 1990) the
synthesis of a 6-ethylcarbamate-substituted pyrido[2,3-
blpyrazine derivative is described as one example. No

antitumour effect is disclosed or made obvious.

The synthegis of further derivatives of 6-
ethylcarbamate-substituted pyrido(2,3-blpyrazine is
described in a publication by R. D. Elliott (J. Org.
Chem. 1968). No biological effect of these compounds is

described or disclosed.

The publication by C. Temple (1968) describes the
synthesis and investigation of 6-ethylcarbamate-
substituted pyridoi2,3-blpyrazines as potential
antimalarial drugs. No antitumour effect is disclosed

or made obvious.

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

great deal of attention exists in the early development
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of PI3K inhibitors (see the review of R. Wetzker et al.,
2004) .

Inhibitors of the SAPK signal pathway, either of Jnk or
of p38 have been described in the literature (Gum R.J.,
1998, Bennett B.L. et al 2001, Davieg S.P. et al 2000).
However, no PI3K-inhibiting function and alse no
specific inhibition of Erkl or Erk2 or simultaneous
inhibition of SAPKs, Erkl, Erk2, or PI3Ks is disclosed
for these SAPK inhibitors.

Summary of the invention

In one aspect, there is provided the use of compound as

referred to in claim 1.

In another aspect, there is provided a pyridopyrazine
selected from the group consisting of compounds 38 to
136 and 138 to 269 as described herein.

In another aspect, there is provided a pharmaceutical
caomposition comprising a pharmacologically  active
guantity of at least one compound as described herein,

and at least one pharmaceutically compatible excipient.

In another aspect, there is provided a kit comprising a
pharmacologically active quantity of at least one
compound as described herein and a pharmacologically
active quantity of at least one further

pharmacologically active substance as described herein.
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Description of the invention

The object of the present invention is to provide new
compounds which can be wused for the treatment or
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-Exrk signal
transduction pathway, PI3K-Akt signal transduction
pathway and/or SAPK signal transduction pathway”. A
further object of the invention 1is to provide new
compounds for the aforesaid uses by modulation of said
signal transduction pathways. It is further the object
of the present invention to provide new compounds which
can be used for the treatment or prevention of
physiological and/or pathophysiological states in
mammals, in particular in humans, which are mediated by
enzymes selected from the group consisting of: “ATM,
ATR, mTOR, DNA-PK, hSMG-1”. A further object of the
invention is to provide new compounds for the aforesaid
uges by modulation of said enzymes.

The inventive object was surprisingly achieved in one
aspect by preparing a compound according to the general
formula (I)
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(I)
wherein the substituents R1, R2, R3, R4 have the
following meaning:

R1 and R2 can be independently of one another
(i) hydrogen

(ii) hydroxyl

(1ii) halogen

(iv) alkyl, wherein the alkyl group is saturated and

can consists of 1 to 8 C atoms,

{v) unsubstituted or substituted aryl, wherein the
alkyl group can be substituted with one or wore, the
same or different ¥, Cl, Br, I, CF;, CN, NH,, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heterocaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl-
aryl, NH-alkyl-hetercaryl, NH-alkyl-NH;, NH-alkyl-OH,
N{alkyl),, NHC{O) -alkyl, NHC (O) -cycloalkyl, NHC (Q) -
heterocyclyl, NHC(O)-aryl, NHC(O}-heterocaryl, NHC(O)-
alkyl-aryl, NHC(O)-alkyl-heterocaryl, NHSO,-alkyl, NHSO,-
cycloalkyl, NHSO,-hetercocyclyl, NHSO;-aryl, NHSO; -
heterocaryl, NHSO,-alkyl-aryl, NHSO,~alkyl-hetercaryl,
NO,, SH, S-alkyl, S-aryl, S-hetercaryl, OH, OCF;, O-
alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-heterocaryl, O-alkyl-OH, O-(CH,),~
0, O0C(0)-alkyl, O0OC(0O)-cycloalkyl, OC{O)-heterocyclyl,
OC{0) ~aryl, OC(0)-~heterocaryl, OC(0)-alkyl-aryl, O0OC(0)-
alkyl-heterocaryl, 08S0O3H, 080-alkyl, 080;-cycloalkyl,
OSOz—heterocyclyl, 0S0y-aryl, 0S0,-heteroaryl, 080, -
alkyl-aryl, OSOg—alkylwﬁeﬁeroaryl, OP (0) (0H) 5, C(0) -
alkyl, C{0O)-aryl, C(O)-heterocaryl, COH, CO;-alkyl, CO;-
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cycloalkyl, COz-heterocyclyl, CO;-aryl, CO;-hetercarvl,
COy~alkyl-cycloalkyl, CO;-alkyl-heterocyclyl, CO;-alkyl-
aryl, COz-alkyl-heterocaryl, C(O) -NH,, C{O)NH-alkyl,
C{C)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-
heteroaryl, C(O)N{alkyl)a, C{O)N{cycloalkyl),,

C(O}N{aryl),, C(O)N(heteroarylj,, SO-alkyl, SO-aryl, S80,-
alkyl, 80;-aryl, SO,NH,, SO;NH-alkyl, SO,NH-aryl, SO,NH-
heterocaryl, SO,NH-alkyl-aryl, 80;H, 80,0-alkyl, 80,0-
aryl, 80,0-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl,
aryl or heterocaryl, n can have the value 1, 2 or 3 and
the alkyl-, cycloalkyl-, heterocyclyl-, aryl-~,
hetercaryl-, alkyl-cycloalkyl-, alkyl-heterocyclyl-~,
alkyl-aryl- and alkyl-heterocaryl 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, CF,;, CN, NH,,
NH-alkyl, NH-cycloalkyl, NH-heterocyclyl, NH~aryl, NH-
hetercaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyl-heterocaryl, NH-alkyl-NH,, NH-
alkyl-OH, ©N(alkyl);, NHC{O)}-alkyl, ©NHC(O)-cycloalkyl,
NHC (0) ~heterocyclyl, NHC (O) ~aryl, NHC (O) -heterocaryl,
NHC (O} ~alkyl-aryl, NHC(O)-alkyl-heterocaryl, NHSO,-alkyl,
NHSO,-cycloalkyl, NHSO;-heterocyclyl, NHSO,-aryl, NHSO,-
heterocaryl, NHS8O,-alkyl-aryl, NHSO,-alkyl-heterocaryl,
NO,, SH, 8-alkyl, S-aryl, S-heterocaryl, OH, OCF;, O-
alkyl, O-cycloalkyl, O-aryl, O-heterocaryl, O-alkyl-
cycloalkyl, O~alkyl-heterocyclyl, O-alkyl-aryl, O-
alkyl-hetercaryl, OC{(0)-alkyl, OC(0)-cycloalkyl, 0OC(O)-
heterocyclyl, oC(0) ~aryl, 0OC{(0) ~heterocaryl, OC(0) -
alkyl-aryl, OC(0O)-alkyl-hetercaryl, O0S03;H, 080,-alkyl,
080;~cycloalkyl, 080;-heterocyclyl, 080;-aryl, 0380, ~
heteroaryl, 08S0z~alkyl-aryl, 0S0,-alkyl-heterocaryl,

0P (0) (OH),, C(0)-alkyl, C(O)-aryl, C(O)-heterocaryl,

CO;H, C(COz-alkyl, COz-cycloalkyl, COz-heterocyclyl, CO,-
aryl, COz-heterocaryl, CO;-alkyl-cycloalkyl, COy-alkyl-
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heterocyclyl, COy-alkyl-aryl, COz-alkyl-heterocaryl,
C(0) -NH,, C(O)NH-alkyl, C(O)NH~cycloalkyl, C{O) NH-
heterocyclyl, C(O)NH-aryl, C(O)NH-heterocaryl, C(O)NH-
alkyl-cycloalkyl, C{O)NH-alkyl-heterocyclyl, C{O)NH-
alkyl-aryl, C(O)NH-alkyl-heteroaryl, C(O)N(alkyl),,
C(O)N(cycloalkyl)a,, C(O)N (aryl) ., C(O)N(heteroaryl),,
SO,NH,, SO,NH-alkyl, SONH-aryl, SO,NH-heteroaryl, SO NH-
alkyl-aryl, SO3H, S80,0-alkyl, 80,0-aryl, 80;0-alkyl-
aryl, alkyl, cycloalkyl, heterocyclyl, - aryl or
hetercaryl, and the alkyl-, cycloalkyl-, heterocyclyl-,
aryl- and heteroaryl substituents for their part can in
turn be substituted,

(vii) OR5, wherein R5 can be alkyl, c¢ycloalkyl,

heterccyclyl, aryl, hetercaryl, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or alkyl-heterocaryl, and
the alkyl-, cycloalkyl-, heterocyclyl-, aryl-,
heterocaryl-, alkyl-cycloalkyl, alkyl-heterocyclyl,

alkyl-aryl or alkyl-hetercaryl substituents for their

part can in turn be substituted,

(viii) SR6, wherein R6 can Dbe alkyl, éycioalkyl,

heterocyclyl, aryl, heteroaryl, alkyl-cycleoalkyl,
alkyl-heterocyclyl, alkyl-aryl oxr alkyl-heterocaryl and
the alkyl-, c¢ycloalkyl-, Theterocyclyl-, aryl- and
heterocaryl-, alkyl-cycloalkyl-, alkyl-heterocyclyl-,

alkyl-aryl- or alkyl-heterocaryl substituents for their

part can in turn be substituted,

(ix) NR7R8, wherein R7 and R8 independently of one
another can be hydrogen, aikyl, cycloalkyl,
heterocyclyl, arvil, hetercaryl, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl-aryl or alkyl-hetercaryl and
the alkyl-, c¢ycloalkyl-, heterocyclyl-, aryl- and
hetercaryl-, alkyl-cycloalkyl, alkyl-heterocyclyl,
alkyl-aryl or alkyl-heteroaryl substituents for their

part can in turn be substituted,
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or R7 and R8 together mean cycloalkyl or heterocyclyl,
wherein cycloalkyl and heterocyclyl for their part can

in turn be substituted.

R3 and R4 can independently of one another wmean
hydrogen or NRSR10 assuming that if R3 = NROR10, R4 =
H, and if R4 = NRO9R10, R3 = H,

wherein R9 can be  hydrogen, alkyl, cycloalkyl,

heterocyclyl, aryl, hetercaryl, alkyl-cycloalkyl,
alkyl-heterocyclyl, alkyl~afyl or alkyl-hetercaryl and
the alkyl-, c¢ycloalkyl-, Theterocyclyl-, aryl- and
hetercaryl-~, alkyl-cycloalkyl, alkyl-heterocyclyl,

alkyl-aryl or alkyl-hetercaryl substituents for their

part can in turn be substituted,

and R10:
can mean -C(Y)NR11R12, wherein Y = O, S and R11 and R12

can be independently of one another
(1) hydrogen,

(ii) wunsubstituted or substituted alkyl 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-heterocaryl,
NH-alkyl-cycloalkyl, NH—alky1~heterocyclyl, NH-alkyl-
aryl, NH-alkyl-heteroaryl, N(alkyl),, NHC (0) -alkyl,
NHC (O) ~cycloalkyl, NHC (O) ~heterocyclyl, NHC (O) ~aryl,
NHC (O) -heteroaryl, NHC (O) ~alkyl-aryl, NHC (0) ~alkyl-
heteroaryl, NHSO;-alkyl, NHSO,-cycloalkyl, NHSO, -
heterocyclyl, NHSO;-aryl, NHSO;-hetercaryl, NHSO;-alkyl-~-
aryl, NHSO,-alkyl-heterocaryl, NO,, SH, S-alkyl, S-
cycloalkyl, 8-heterocyclyl, S-aryl, S-heteroaryl, OH,
OCF3, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl,
O-~alkyl-aryl, O-alkyl-hetercaryl, O0C(0)-alkyl, O0OC(O)-~
cycloalkyl, OC (0} -heterocyclyl, OC(0) -axyl, oC (0) -~
hetercaryl, 0C(0O)-alkyl-aryl, O0OC(0O)-alkyl-heteroaryl,
0803H, 0803-alkyl, 080,-cycloalkyl, O080,-heterocyclyl,
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080;-aryl, O080;-hetercaryl, 080j;-alkyl-aryl, O080;-alkyl-
heterocaryl, OP(O) (OH),, C(0)-alkyl, <C(O)-~-aryl, C{0O)-

heterocaryl, COLH, COy~alkyl, COz-cycloalkyl, CO,-
heterocyclyl, COy-aryl, CO,-heterocaryl, COz-alkyl-
cycloalkyl, COp-alkyl-heterocyclyl, CO;-alkyl-aryl, CO,-
alkyl-heteroaryl, C (0) -NH,, C(O)NH-alkyl, C(0O) 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-
heterocaryl, C(O)N{alkyl),, C(O)N{cycloalkyl),,

C{O)N{aryl),, C(O)N(heterocaryl),, SO-alkyl, 80-aryl, SO,-
alkyl, S8Os-aryl, SO,NH;, SO,NH-alkyl, SO,NH-aryl, SO,NH-
heteroaryl, SO,NH-alkyl-aryl, SO3H, 80,0-alkyl, S0,0-
aryl, S0,0-alkyl-aryl, cycloalkyl, heterocyclyl, aryl or
heterocaryl,

(iii) unsubstituted or substituted cycloalkyl, wherein
the cycloalkyl group can be substituted with one or
more, the same or different F, Cl, Br, I, NH;, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-hetercaryl,
NH-alkyl-aryl, NH-alkyl-heteroaryl, N(alkyl)., NHC(O)-
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-
aryl, NHC (O) ~heterocaryl, NHC(O) -alkyl-aryl, NHC (0) ~
alkyl-heterocaryl, NHSO,-alkyl, NHSO,-cycloalkyl, NHSO;-
heterocyclyl, NHSO,-aryl, NHSO,-heteroaryl, NHSO,-alkyl-
aryl, NHSO,-alkyl-heteroaryl, OH, O-alkyl, O-cycloalkyl,
O-heterocyclyl, O-aryl, O-hetercaryl, O-alkyl-aryl, O-
alkyl-hetercaryl, OC(0)-alkyl, OC(0Q)-cycloalkyl, 0C(O)-
heterocyclyl, OC(0) ~aryl, 0OC(0) -heteroaryl, oC(0) -
alkyl-aryl, O0OC(Q)-alkyl-heterocaryl, OSO;H, O0SO;-alkyl,
080;-cycloalkyl, 0S0;-heterocyclyl, 0S80,-aryl, 080;-

heterocaryl, 080,-alkyl-aryl, 080,~alkyl-heteroaryl,
OP {O) (OH) 5, CO,H, COy-alkyl, COz-cycloalkyl, COy~
heterocyclyl, COz-aryl, COs-heterocaryl, . CO,-alkyl-
cycloalkyl, COz-alkyl-heterocyclyl, COz-alkyl-aryl, COp-
alkyl-heterocaryl, C (0} ~NH,, C(O)NH-alkyl, C(O)NH-
cycloalkyl, C{O)NH-heterocyclyl, C(O)NH-aryl, C(O)NH-
heteroaryl, C(O)NH-alkyl-cycloalkyl, C(O)NH~alkyl-

heterccyclyl, C({O)NH-alkyl~-aryl, C(O)NH-alkyl-
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heterocaryl, C{O)N(alkyl),, C(O}N{cycloalkyl),,
C(O)N(aryl),, C(O)N(heterocaryl),, alkyl, or aryl,

{iv) unsubstituted or subsgstituted heterocyclyl, wherein
the heterocyclyl group can be substituted with one or
more, the same oxr different OCH, O-alkyl, O-aryl, NH,,
NH-alkyl, NH-aryl, alkyl, alkyl-aryl or aryl,

(v) unsubstituted or substituted aryl, wherein the aryl
group can be substituted with one or more, the same or
different ¥, C1l, Br, I, CF;, CN, NH,, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-hetercaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl-
aryl, NH-alkyl-heteroaryl, NH-alkyl-NH,, NH-alkyl-OH,
N{alkyl),, NHC (0) ~alkyl, NHC (O} -cycloalkyl, NHC (O) -
heterocyclyl, NHC(QO)-aryl, NHC(O)-heterocaryl, NHC(O)-
alkyl-aryl, NHC(O)-alkyl-heterocaryl, NHSOz—alkyl, NHSO,-
cycloalkyl, NHSO,~heterocyclyl, NHSO;-aryl, NHSO;~
heteroaryl, NHSO;-alkyl-aryl, NHSO,-alkyl-heterocaryl,
NO,, SH, S-alkyl, S-cycloalkyl, S-heterocyclyl, S-aryl,
S-heteroaryl, OH; OCF;, O-alkyl, O-cycloalkyl, O-
heterocyclyl, O-aryl, O-heterocaryl, O-alkyl-cycloalkyl,
O;alkylnheterocyclyl, O-alkyl-aryl, O-alkyl-heterocaryl,
O-alkyl-OH, O-(CH;),-0, 0C(0)-alkyl, 0OC(0O)-cycloalkyl,
OC (0) ~heterocyclyl, OC (0} ~aryl, 0OC(0) ~heterocaryl,
0C(0) -alkyl-aryl, O0OC(0O)-alkyl-heterocaryl, OSO3H, O0OSO0;-
alkyl, 080,-cycloalkyl, 0SO,-heterocyclyl, 080;-aryl,
080,-hetercaryl, 080;-alkyl-aryl, 08S0,-alkyl-heterocaryl,
OP (Q) (CH) 5, C(0) ~alkyl, C(0) ~aryl, C(0) -~heteroaryl,
CO,H, COs~alkyl, COp-cycloalkyl, COz-heterocyclyl, CO,-
aryl, COz-hetercaryl, COz-alkyl-cycloalkyl, COy~alkyl-
heterocyclyl, CO,-alkyl-aryl, CO,-alkyl-heteroaryl,
C(0) ~NH;, C(O)NH-alkyl, C(O)NH-cycloalkyl, C{O)NH-
heterocyclyl, C(O)NH-aryl, C(O)NH-heterocaryl, C(O)NH-
alkyl-cycloalkyl, C(O)NH-alkyl-heterocyclyl, C(O)NH-
alkyl-aryl, C(O)NH-alkyl-heterocaryl, C(O)N{alkyl).,
C{O)N{(cycloalkyl),, C(O)N{aryl),, C({O)N(hetercaryl),, SO~
alkyl, 80-aryl, SOy-alkyl, S80,-aryl, SO,NH;, SO,NH-alkyl,
SO,NH-aryl, SO,NH-hetercaryl, SO;NH-alkyl-aryl, SO3H,
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80,0-alkyl, ASOﬂD—aryl, 50,0-alkyl-aryl, alkyl,
cycloalkyl, heterocyclyl, aryl or hetercaryl, and n can

have the wvalue 1, 2 or 3,

{(vi) unsubstituted or substituted hetercaryl, wherein
the heterxcaryl group can be substituted with one or
more, the game or different ¥, Cl, Br, I, CF;, CN, NH,,
NH-alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-
heterocaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-
alkyl-OH, N(alkyl),, NHC(O)-alkyl, NHC{O)-cycloalkyl,
NHC (O) ~heterocyclyl, NHC (O) ~aryl, NHC (O) -heterocaryl,
NHC(0) ~alkyl-aryl, NHC(O)-alkyl-hetercaryl, NHSO,-alkyl,
NHSO,-cycloalkyl, NHSO,-heterocyclyl, NHSO,-aryl, NHSO;-
heterecaryl, NHSO~alkyl-aryl, NHSC,~alkyl-~heterocaryl,
NO,, SH, S8-alkyl, S-aryl, S-hetercaryl, O0OH, OCF;, O-
alkyl, O-cycloalkyl, O-aryl, O-hetercaryl, O-alkyl-
cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl, O-
alkyl-hetercaxryl, 0OC(0O}-alkyl, QOC(0}~cycloalkyl, OC(O)-
heterocyclyl, 0C{0) ~aryl, OC(0) -heteroaryl, oC(0) -
alkyl-aryl, O0C(0)-alkyl-heterocaryl, O0SO;H, 080;-alkyl,
080z-cycloalkyl, 080;-heterocyclyl, 080y-aryl, 080;-
heteroarvyl, 080,-alkyl-aryl, 080,-alkyl-hetercaryl,
OP (O) (OH) 5, C{0)~alkyl, C(O);aryl, C(0) -heterocaryl,
COH, COy-alkyl, CO,-cycloalkyl, COy-heterocyclyl, CO;-
aryl, COz-heterocaryl, COy-alkyl-cycloalkyl, COg—alkyl—
heterocyclyl, COz-alkyl-aryl, CO,-alkyl-heterocaryl,
C (O) ~-NH,, C(O)NH-alkyl, C(O)NH-cycloalkyl, C{O)NH~
heterocyclyl, C{O)NH-aryl, C(O)NH-heteroaryl, C(O)NH-
alkyl-cycloalkyl, C({O)NH-alkyl-heterocyclyl, C(O)NH-
alkyl-aryl, C(O)NH-alkyl-heteroaryl, C(O)N(alkyl),,
C(O)N({cycloalkyl)., C(O)N{aryl),, C{O)N{heteroaryl),,
SO;NH,, SO;NH-alkyl, SO,NH-aryl, SO,NH-hetercaryl, SO,NH-
alkyl-aryl, 803H, S50;0-alkyl, S0,0-aryl, S0,0-alkyl-aryl,
alkyl, cycloalkyl, heterocyclyl, aryl or heterocaryl,

(vii) -C(0)-R17, wherein R17 can be alkyl, aryl or
heterocaryl and the alkyl and aryl substituents for

thelr part can in turn be substituted,
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(viii) or R11 and R12 together can mean cycloalkyl or
heterocyclyl,

carnn mean -~C(Y)NR13R14 wherein Y = NH and R13 and R14
can be independently of one another,

(i) hydrogen,

(ii) unsubstituted or substituted aryl, wherein the
aryl group can be substituted with one or more, the
same or different ¥, Cl, Br, I, CFi;, CN, NH,, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, HNH-aryl, NH-heteroaryl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, N(alkyl),, NHC(O)-
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-
aryl, NHC(O)-~-hetercaryl, NHSO,-alkyl, NHSO,-cycloalkyl,
NHSO,-~aryl, NHSO;-heteroaryl, NO., SH, S-alkyl, S-
cycloalkyl, S-heterocyclyl, S-aryl, S-hetercaryl, OH,
OCF;, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heteroaryl, O-alkyl-cycloalkyl, O-alkyl-aryl, O-alkyl-
heteroaryl, OC{0) -alkyl, OC({0) -cycloalkyl, oC (0) -
heterocyclyl, OC(0O)-aryl, OC(0O)-heterocaryl, 0S80,-alkyl,
080,~cycloalkyl, 080;-aryl, 08SO,-hetercaryl, C{0O)-alkyl,

C{0)-axryl, CO.H, COy~-alkyl, COz-cycloalkyl, COy-
heterocyclyl, COy-aryl, CO,-heterovaryl, COy-alkyl-
cycloalkyl, CO,-alkyl-heterocyclyl, CO;-alkyl-aryl, CO;~
alkyl-heterocaryl, C (O} ~NH,, C(O)NH-alkyl, C(O) NH-
cycloalkyl, C(O)NH-heterocyclyl, C(O)NH-aryl, C{O)NH-
heterocaryl, C(O)NH—alkyl~cycloalky1, C(O)NH-alkyl-
heterocyclyl, C(O)NH-alkyl-axryl, C(O)NH~-alkyl-
heterocaryl, C(O)N{alkyl)a, C{O)N({cycloalkyl).,

C(O)N(aryl),, C(O)N{(heterocaryl),, SO-alkyl, SO-aryl, SO0,-
alkyl, S0;-aryl, SO,;NH,, SOs3H, alkyl, cycloalkyl,
heterocyclyl, aryl or heterocaryl,

(1ii) wunsubstituted or substituted cycloalkyl, wherein
the c¢ycloalkyl group can be substituted with one or
more, the same ovx different ¥, Cl, Br, I, NH;, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
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NH-alkyl-aryl, NH-alkyl-heterocaryl, N(alkyl),, NHC(O)-
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-
aryl, NHC(O)-heteroaryl, NHSO,-alkyl, NHSO,-cycloalkyl,
NHSOz-aryl, NHSO,-heterocaryl, OH, O-alkyl, O-cycloalkyl,
O-heterocyclyl, O-aryl, O-hetercaryl, O-alkyl-aryl, O-
alkyl-heterocaryl, 0OC(0O)-alkyl, OC(0O)-cycloalkyl, 0C(O)-
heterocyclyl, 0OC(0O)-aryl, O0C(0O)-hetercaryl, 080;-alkyl,
0S0O,-~cycloalkyl, O08S0z;-aryl, O080;-heterocaryl, COH, CO;-
alkyl, CO,-cycloalkyl, CO;-heterocyclyl, C02~aryl, CO,-
hetercaryl, C(0)-NH,, C(0O)NH-alkyl, C(O)NH-cycloalkyl,
C(O)NH-heterocyclyl, C(0O)NH-arvyl, C(0O)NH~hetercaryl,
C(O)NH-alkyl-aryl, C(O)NH-alkyl-heteroaryl,
C(O)N({alkyl),, alkyl, or aryl,

(iv) unsubstituted or substituted heterocyclyl, wherein
the heterocyclyl group can be substituted with one or
more, the same or different OH, O-alkyl, O-aryl, NH;,
NH-alkyl, NH-aryl, alkyl, or aryl,

(v) unsubstituted or substituted aryl, wherein the aryl
group can be substituted with one or more, the same or
different F, Cl, Br, I, CF,, CN, NH,, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heterocaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, ©NH-alkyl-
aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-alkyl-OH,
N{alkyl),, NHC(0) ~alkyl, NHC (0) ~cycloalkyl, NHC (0O) -
heterocyclyl, NHC (0O} -aryl, NHC(O)-heterocaryl, NHSO,-
alkyl, NHSO;-aryl, NHSO;-hetercaryl, NO,, SH, S-alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-heteroaryl, OH,
OCF3, 0O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
hetercaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-heterocaryl, O-alkyl-OH, O-{(CHy)n~-
0, O0OC(0)-alkyl, O0OC(0O)-cycloalkyl, OC(0O)-heterocyclyl,

OC(0) ~arvyl, OC (0) ~heteroaryl, 080,-alkyl, 080,-
cycloalkyl, 080,-aryl, 080;-heterocaryl, C(0) -alkyl,
C(O)-éryl, C(0) ~heterocaryl, COLH, COy-alkyl, CO,-

cycloalkyl, CO,-heterocyclyl, COz-aryl, COp-hetercaryl,
CO;-alkyl-cycloalkyl, CO;-alkyl-heterocyclyl, CO;-alkyl-
aryl, COz-alkyl-heterocaryl, C{0O)-NH,, C{O)NH-alkyl,
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C(O)NH-cycloalkyl, C(O)NH-heterocyclyl, C(O)NH-aryl,

C(O}NH-heterocaryl, C(O)NH~alkyl-cycloalkyl, C(O) NH~
alkyl-heterocyclyl, C(O)NH-alkyl-aryl, C(O)NH-alkyl-
heterocarvyl, C{O)N(alkyl),, C(O)N{cycloalkyl),,

C(O)N({axryl),, C(O)N(hetercaryl),, SO-alkyl, 8C-aryl, 8O-
alkyl, 80z-aryl, SO,NH,, SO,NH-alkyl, SO,NH-aryl, SO,NH-
hetercaryl, SO3H, S0,0-alkyl, 850,0-axryl, S0,0-
heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl or

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

(vi) unsubstituted or substituted heterocaryl, wherein
the heteroaryl 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-aryl, NH-alkyl-heteroaryl,
N(alkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl, NHC(O)-aryl, NHC(O)-hetercaryl, NHSO;-
alkyl, NHSO;-aryl, NHSO;-heteroaryl, NO, SH, S-alkyl,
5-aryl, OH, OCF;, O-alkyl, O-cycloalkyl, O-heterocyclyl,
O-aryl, O-hetercaryl, 0C(0)-alkyl, 0C{0O)-cycloalkyl,
OC (0) ~heterocyclyl, OC(0)-aryl, OC(0)-heteroaryl, 0SO,-
alkyl, 080,~cycloalkyl, 080z-aryl, 080,-heterocaryl,
C(0) ~alkyl, C(0O)-aryl, C(O)-heterocaryl, COzH, CO-alkyl,
CO;-cycloalkyl, CO,-heterocyclyl, CO,-aryl, COy-
heteroaryl, COy-alkyl-cycloalkyl, COz-alkyl-
heterocyclyl, COy-alkyl-aryl, COz-alkyl-hetercaryl,
C(Q) -NH;, C(O)NH-alkyl, C(O)NH~cycloalkyl, C(QO)NH-
heterocyclyl, C(0O)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-heteroaryl, C(O)N(alkyl)a,
C(O)N(cycloalkyl).,, C(O)N(aryl),, C(O)N(heterocaryl),,
80,-alkyl, SOz-aryl, SO,;NH,, SO,NH-alkyl, SO,NH-aryl,
SO,NH-heteroaryl, SO3H, 80,0-alkyl, S0,0-aryl, S0,0-
hetercaryl, alkyl, c¢ycloalkyl, heterocyclyl, aryl or
heterocaryl,

(vii) or R13 and R14 together can mean cycloalkyl or
heterocyclyl,
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can mean -C{NR15)R16, wherein R15 = H and R16 can be

(1) unsubstituted or substituted alkyl, wherein the
alkyl group can be substituted with one or more, the
gsame or different F, Cl, Br, I, CPF;, NH;, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, N(alkyl),, NHC(O)-
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O) -
aryl, NHC{O)-hetercaryl, NHSO;-alkyl, NHSO,-cycloalkyl,
NHSEO,-aryl, NHSO,~heteroaryl, NQO,, 8H, S-alkyl, S-
cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryl,  OH,
OCF,, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heterocaryl, O-alkyl-cycloalkyl, O-alkyl-aryl, O-alkyl-
heteroaryl, OC(0) -~alkyl, OC(0) -cycloalkyl, oc{o) -
heterocyclyl, OC(0O)-aryl, O0OC(O)~hetercaryl, 080,-alkyl,
Osog—cyéloalkyl, 080,-aryl, 0SO;-heterocaryl, C(0)-alkyl,

C(0) ~aryl, CO,H, COy-alkyl, CO,~-cycloalkyl, CO4-
heterocyclyl, COy~aryl, CO;-heteroaryl, CO,-alkyl-
cycloalkyl, COz-alkyl-heterocyclyl, COz-alkyl-aryl, CO;-
alkyl-heteroaryl, C{0) -NH,, C{O)NH-alkyl, C(O)NH-
cycloalkyl, C{O)NH-heterocyclyl, C(O}NH-aryl, C{O)NH-
heteroaryl, C({O)NH-alkyl-cycloalkyl, C(O)NH-alkyl-~
heterocyclyl, C(O)NH-alkyl-aryl, C(O)NH~alkyl-
heteroaryl, C(O)N{alkyl)a, C(O)N{cycloalkyl),,

C(O)N{aryl),, C(O)N(heteroaryl),, 80-alkyl, SO-aryl, SO0,-
alkyl, SOy~aryl, S0,NH, , S03H, alkyl, cycloalkyl,
heterocyclyl, aryl or heteroaryl,

(ii) wunsubstituted or substituted cyclecalkyl, wherein
the c¢ycloalkyl group can be substituted with one or
more, the same or different F, Cl, Br, I, NH,, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl,
NH-alkyl-aryl, NH-alkyl-heteroaryl, N{alkyl),, NHC(O)-
alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-
aryl, NHC(O)-heterocaryl, NHSO;-alkyl, NHSO,-cycloalkyl,
NHSO,-aryl, NHSO,-hetercaryl, OH, O-alkyl, O-cycloalkyl,
O-heterocyclyl, O-aryl, O-hetercaryl, O-alkyl-aryl, O-
alkyl-heteroaryl, 0C (0) alkyl, 0C(0)-cycloalkyl, OCI(O)-
heterocyclyl, OC(0)-aryl, OC(O)-heterocaryl, 080,-alkyl,



Ul

10

15

20

25

30

35

- 20 -

080;-cycloalkyl, 080;-aryl, 080;-hetercaryl, COH, CO;-
alkyl, COz;-cycloalkyl, COp-heterocyclyl, COz-aryl, CO,-
heterocaryl, C(0)~NH,, C(0O)NH-alkyl, C(O)NH-cycloalkyl,
C{(0O)NH-heterocyclyl, C(O)NH-aryl, C(O)NH~hetercaryl,
C(O)NH-alkyl-aryl, C{O)NH-alkyl-heteroaryl,
C{O)N{alkyl),, alkyl, oxr aryl,

(iid) unsubstituted or substituted heterocyclyl,
wherein the heterocyclyl group can be substituted with
one or more, the game or different OH, O-alkyl, O-aryl,
NH,, NH-alkyl, NH-aryl, alkyl or aryl,

(iv) unsubstituted or substituted aryl, wherein the
aryl group can be substituted with one or more, the
same or different ¥, Cl, Br, I, CF3;, NH,, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heterocaryl,
NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyl-
aryl, NH-alkyl-heteroaryl, NH-alkyl-NH,, NH-alkyl-OH,
N{alkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-
heterocyclyl, NHC(O)-aryl, NHC(O}-heterocaryl, NHSO,-
alkyl, NHSO;-aryl, NHSO;-hetercaryl, NO,, SH, S-~alkyl,
S-cycloalkyl, S-heterocyclyl, S-aryl, S-heterocaryl, OH,
OCF,y, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heterocaryl, O-alkyl-cycloalkyl, OC-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-heteroaryl, O-alkyl-OH, O-{(CHj),-
O, 0C(0})-alkyl, O0OC{Q)-cycloalkyl, O0OC(O)-heterocyclyl,
OC (0} ~axyl, OC(0) -~heterocaryl, 080,-alkyl, 080, -
cycloalkyl, 080, ~aryl, 0S80,-heterocaryl, C(0) ~alkyl,
C(0)-aryl, C(0O) ~heterocaryl, COLH, COz-alkyl, COy-
cycloalkyl, COy-heterocyclyl, COz-aryl, COz-hetercaryl,
COy-~alkyl-cycloalkyl, COy-alkyl-heterocyclyl, COz-alkyl-
aryl, CO,~alkyl~hetercaryl, C(0) -NH,, C(O)NH-alkyl,
C(O)NH~cycloalkyl, C(O)NH-heterocyclyl, C{O)NH-arvyl,

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

C{O)N{aryl)., C{O)N(heteroaryl),, SO-alkyl, SO-aryl, SO,-
alkyl, 80;-aryl, SO,NH,, S8O0O;NH-alkyl, SO,NH-aryl, SO,NH-
heterocaryl, SO3H, S50,0-alkyl, S0,;0~-aryl, 30,0~
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hetercaryl, alkyl, c¢ycloalkyl, heterocyclyl, aryl or

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

(v) unsubstituted or substituted heteroaryl, wherein
the hetercaryl group can be substituted with one or
more, the same or different F, Cl, Br, I, CF;, NH,, NH-
alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-
heterocaryl, NH-alkyl-aryl, NH-alkyl-heteroaryl,
N(alkyl),, NHC (O) ~alkyl, NHC (0) -cycloalkyl, NHC (O} -
heterocyclyl, NHC(O)-aryl, NHC(O)-heteroaryl, NHSO,;-
alkyl, NHSO;-aryl, NHSO,-heterocaryl, NO,, S8SH, S-alkyl,
S~aryl, OH, OCF,;, O-alkyl, O-cycloalkyl, O-heterocyclyl,
O~aryl, O-heteroaryl, O0C(0)-alkyl, 0C(0)-cycloalkyl,
OC(0) ~heterccyclyl, OC(0O})-aryl, OC{0)-heterocaryl, O0SO,-
alkyl, 080;-cycloalkyl, 080;-aryl, OSOz—heterOaryl,
C{(0)-alkyl, C(O)-aryl, C{O)-heterocaryl, CO;H, COy-alkyl,
COz-cycloalkyl, COz-heterocyclyl, COy-aryl, CO,-
heterocaryl, COz-alkyl-cycloalkyl, COz-alkyl-
heterocyclyl, COy-alkyl-aryl, COz-alkyl-heteroaryl,
C(0O) ~NH,, C(O)NH~alkyl, C(O)NH-cycloalkyl, C(O)NH-
heterocyclyl, C(O)NH-axyl, C{O)NH-hetercaryl, C{(O)NH-
alkyl-cycloalkyl, C(O)NH-alkyl-heterocyclyl, C(O) NH~
alkyl-aryl, C(O}NH-alkyl-hetercaryl, C(O)N{alkyl),,
C(O)N({cycloalkyl) ., C(O)N(aryl)a, C(O)N (heterocaryl),,
80,-alkyl, 80,-aryl,  SO,NH,, SO,NH-alkyl, SO,NH-aryl,
SO,NH-hetercaryl, SO3H, 80,0-alkyl, S0,0-aryl, S0,0-
hetercaryl, alkyl, cycloalkyl, heterocyclyl, aryl or
heterocaryl;

which can be used for the production of a medicinal
product for the treatment or prevention of
physioclogical and/or pathophysiological states in
mammals mediated Dby 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.
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In a preferred embodiment, compounds according to the
general formula (I} are prepared, wherein the alkyl
group is selected from the group consisting of:
“methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec.-
butyl, tert.-butyl, n-pentyl, iso-pentyl, neo-pentvyl,
n-hexyl, 2-hexyl, n-octyl, ethylenyl (vinyl), ethynyl,

propenyl (-CH2CH=CH2 ; -CH=CH-CH3, ~C(=CH2) -CH3) ,
propinyl (-CH2-C=CH, -C=C-CH3) , butenyl, butinyl,
pentenyl, pentinyl, hexenyl, hexinyl, heptenvl,

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

transduction pathway.

In a further preferred embodiment, compounds according
to the general formula (I) are prepared for the
aforementioned use, wherein the heterocyclyl group is
selected from the group consisting of:
“tetrahydrofuryl, tetrahydropyranyl, pyrrolidinyl,

piperidinyl, piperazinyl, morpholinyl”.

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

aforementioned use, wherein the hetercaryl group is

selected from the group consgisting of: ‘“pyrrolyl,
furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl,
pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl,
indazolyl, indolizinyl, guinolinyl, isoguinolinyl,
guinoxalinyl, quinazolinyl, carbazolyl, phenazinyl,

phenothiazinyl, acridinyl”.

In a further preferred embodiment compounds according

to the general formula (I) are prepared for the
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aforementioned use, wherein the alkyl group is selected
from the group consisting of: “methyl, ethyl, n-propyl,
2-propyl, n-butyl, sec.-butyl, tert.-butyl, n-pentyl,
iso-pentyl, neo-pentyl, n-hexyl, 2-hexyl, n-octyl,
ethylenyl (vinyl), ethynyl, propenyl (-CH2CH=CH2; -
CH=CH-CH3, -C(=CH2)-CH3), propinyl (-CH2-C=CH, -C=C-
CH3), butenyl, butinyl, pentenyl, pentinyl, hexenyl,
hexinyl, heptenyl, heptinyl, octenyl, octinyl” and/or
wherein the heterocyciyl group is selected from the

group congisting of: “tetrahydrofuryl,
tetrahydropyranyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl” and/or the heterocaryl group
is selected from the group consisting of: “pyrrolyl,
furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl,
pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl,
indazolyl, indolizinyl, guinolinyl, isogquinolinyl,
gquinoxalinyl, guinazolinyl, 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 (1f1~allyl—3~(3~phenyl~pyrido{2,3—
blpyrazin-6-yl) -thiourea

[ N AN

Hch/‘\NJtN E N/ N/
H H

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

(3) 1-1[3-
blpyrazin-6-yl] -

Compound (4)

Compound

Compound

Compound

Compound (5)

(6)

(7)

(8)

thiourea

1-{(2-methyl-allyl) -

(4 -methoxy-phenyl) ~pyrido(2,3-
~(2-methyl-allyl) -

- {3-phenyl-

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

l1-allyl-3-
blpyrazin-6-yl)

CH,

(3-naphth-2-yl-pyridol2,3-

~thiourea

o

1-allyl-3-{3-

{4-methoxy-phenyl) -

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

ey e ¥©

1-allyl-3-[3-

(4 -hydroxy-phenyl) -

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

hydrochloride

oy

1-(3-naphth-2-yl-pyrido[2,3-blpyrazin-6-
yil)-

x HC

-~ {4-nitro-phenyl)

~thiourea
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UL

Compound (9) 1-[3-(4-methoxy-phenyl) -pyridol2,3-~

Compound

Compound

Compound

Compound

blpyrazin-6-yll-3-(4-nitro-phenyl) -

thiourea

""O e e

Compound (10) 1l-tert-butyl-3-{(3-phenyl-pyrido{2,3-

(11)

(12)

(13)

(14)

blpyrazin-6-yl) -thiourea

N
e e
H

N
H,C H

l~cyclopropyl~3—(3—phenyl~pyrido{2,3~
blpyrazin-6-yl) -thiourea

A

1-methyl-3-(3-phenyl-pyrido(2,3-
blpyrazin-6-yl) -thiourea

A

l-benzyl-3-(3-phenyl-pyrido(2,3-
blpyrazin-6-yl) -thiourea

o

- (4-fluoro-phenyl) -3- (3-phenyl-
pyrido[2,3-blpyrazin-6-yl) -thiourea
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15

Compound

Compound

Compound

Compound

Compound

Compound

(15)

(16)

(17)

(18)

(19)

(20}

- 26 -

F SN
\©\ ﬁi ﬁINXN/j\O

1-(3-phenyl-pyridol2,3-blpyrazin-6-y1l) -
3-p-tolyl-urea

Jo M
N N N N

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

O = N\
%
JLQININJ@

1-(2-morpholin-4-yl-ethyl)-3-(3-phenyl-

urea
F

Cl

pyrido{2,3-blpyrazin-6-yl)-urea
L\/NV"\N’U\N NT N
H H

l—cyclohnxyl—B—{3~phenyl~pyrido£2,3—
blpyrazin-6-yl)-thiourea

QI?CL@

1-isopropyl-3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl)~thiouresa

A
CTONTONTINT N Y
HoH P

1-furan-2-ylmethyl-3- (3-phenyl-
pyridei{2,3-blpyrazin-6-yl) -thiourea



Ul
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Compound

Coumpound

Compound

Compound

Compound

Compound

(21}

(22)

{23}

(24)

(25)

(26)

g \N\
X '//l:
N N N
H

l-cyclopropyl-3-(3-phenyl-pyrido(2, 3~

blpyrazin-6-yl) -urea

A\JLHLQ

l-methyl-3-[3-(4-nitro-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-thiourea

e

O..

1-[3-(4-hydroxy-phenyl)-pyrido{2,3-

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

Lasaacy

1-allyl-3-[3-(4-nitro-phenyl) -
pyrido(2,3-blpyrazin-6-yl] -thiourea

o fIIO

1-allyl-3-[3- (4-hydroxy-phenyl) -

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

H,Cax o~ NJ\ N N/ N/
H H
OH

4-16~(3-allyl-thioureido) ~pyridol2, 3-

blpyrazin-3-y1]-benzoic

ester

acid-ethyl
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- 28 =~

H2CV\N/”\N N/ N/
HoH 0._CH
0

Compound (27) 1l-allyl-3-[3~(3-hydroxy-phenyl) -

Compound (28)

Compound (29)

Compound (30)

Compound (31)

Compound (32}

pyrido(2,3-blpyrazin-6-yll -thiourea

HQCV\HJLH 7 NJ\©/OH

1-allyl-3-{(3-benzol[l,3]dioxol-5-yl~
pyrido[2,3-blpyrazin-6-yl) -thiourea

eyl 0 jﬁ@

1- (3~ (4-hydroxy-phenyl) -pyrido (2,3~

b}pyraziﬁ-G—yl}—3—prop-2~inyl—thiourea

SI‘\:E“i:
J A A

N N N

H

OH

1-allyl-3-[3-(4-hydroxy-phenyl) -
pyridol2,3-blpyrazin-6-yl] -thiourea

o A2 N/l©
H H
OH

- [3- (4-hydroxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl]-3-((e)-propenyl) -
thiourea

HSC\/,’/”\NJL N N/ N/
H H
OH

1-allyl-3-[2,3-bis- {4-hydroxy-phenyl) -

pyrido(2,3-blpyrazin-6-yl] -thiourea
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Compound (33)

Compound (34)

Compound (35)

Compound (36)

Compound (37)

- 29 -

98
HZCMNJLN N/ N/
N ®
OH

1-[2,3-bisg- (4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-y1]-3-((e) -

propenyl) -thiourea

,um{

1-allyl-3-1{2-{(4-hydroxy-phenyl) -~
pyrido{2,3-blpyrazin-6-yl}-thiourea

OH
HOS S S NN
HoH

1-phenethyl-3- (3-phenyl-pyrido[2,3-
blpyrazin-6-yl) -urea

&HLQ

1-(2,3~-di-pyridin-2-yl-pyrido[2,3-
blpyrazin-6-yl)-3-ethyl-urea

A

1-(2,3~dimethyl-pyridol[2,3-blpyrazin-6-
yv1l) -3-ethyl-urea

’lLN N ONE ScH
H



- 30 -

Compound (28) 1~EB—(4»hydroxy—pheny1}—pyrido[z,B—
blpyrazin-6-yll -3-methyl-urea

Nikeach

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

resmydly I l© e

Compound (40) methane gulfonic acid-4-[6~(3-allyl-
ureido) -pyrido[2,3-blpyrazin-3-yl]~
phenyl ester

. rng

-
.v
\

10
Compound (41) 4-dimethylamino-benzoic acid-4~-[6-(3-
allyl-ureido) -pyrido(2,3-blpyrazin-3-
y1l] -phenyl ester
o IYS
H2C§/\N/U\N/{\N4J\N/ o
H H
L
Ft],CH
CH
15 Compound (42) acetic acid-4-[6-(3~allyl-ureido) -

pyrido(2,3-blpyrazin-3-yl] -phenyl ester

s IILQ

Compound (43) 1—ethyl~3—{3—(4~hydroxy—phenyl)—
pyridol2,3-blpyrazin-6-yl] -urea

20
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Compound

Compound

Compound

Compound

Compound

Compound

(44)

(45)

(46)

(47)

(48)

(49)

O AN N\
)J\ | — J\@\
N N N
H
OH

1-{3-(4-amino~phenyl) ~pyrido(2, 3-
blpyrazin-6-yl] ~3-methyl-thiocurea

S \N\
‘)U//L@
N° "N N
H
NH

l-ethyl-3-(3-phenyl-pyridol2, 3~
blpyrazin-6-vyl) -urea

'e) NS N\
|
)ka:qINJD

l-acetyl-l-ethyl-3-(3-phenyl-
pyrido{2,3-blpyrazin-6-yl) -urea

BUCEe

1-allyl-3-[3~-(4-fluoro-phenyl) ~
pyrido{2,3-blpyrazin-6-yl] -urea

i HN\
HZCV\N/U\N NP
HoOH
F

,1-diethyl-3- (3-phenyl-pyridol2,3-
blpyrazin-6-yl) -urea

SARRR"

1-(2-chloro-ethyl)-3-[3-(4~fluoro-

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

. O

Ci\/\NJ\N N/ N/ Q
H H

F
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Compound

Compound

Compound

Compound

(50)

(51}

(52)

(53)

- 32 -

l1-ethyl-3-{3-(4-methoxy-phenyl) -
pyrido(2,3-blpyrazin-6-yl] -urea

Saaaa e

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

HSC\/\NAN N/ N/
H H

[3-(3-phenyl-pyrido[2,3-blpyrazin-6-
yvl) ~ureido] ~acetic acid-ethyl ester
H.C

3 O\N\
PNl

1-(3-chloro-pyride([2,3-blpyrazin-6-y1) -

3-ethyl-urea

Jk*//]\
N N N Cl
H

Compound (54) l-~ethyl-3-[3-{(4-fluoro-phenyl) -

Compound

Compound

(55)

(56)

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

AJLJ\AII@

1—[3»(3~chloro—4—fluoxo-phenyl)—
pyrido[2,3-blpyrazin-6-yl]-3~ethyl-urea

e N/jﬁu
H
F

4-[6-(3-ethyl-ureido) -pyridol[2,3-
blpyrazin-3-yl] -benzoic acid



- 33 -

HC/\N’U\N NT N

®  H H
0
OH

Compound (57) n-{4-[6-(3~ethyl-ureido)-pyrido[2,3-

Compound 58)

blpyrazin-3-y1l] -phenyl}-acetamide

PP
ey g
N “CH,

1-[3-(2,4-difluoro-phenyl) -pyrido[2,3-
blpyrazin-6-yl]-3-ethyl-urea

HacANJLN N/ NJ\©
H H
F

Compound (59) l-ethyl-3- (3-morpholin-4-yl-pyrido{2,3-

Compound

Compound (61)

Compound

blpyrazin-6-yl) -urea

LT
HSC/\NJ\N NTONTNTY
H o H Lo

1-ethyl-3-[3- (4-methyl-piperazin-1-y1)-
pyrido[2,3-blpyrazin-6-yl] -urea
P /U\ = =~
N N N N
OO R Q

N
CH,

1-ethyl-3-[3- (2-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea

g I
HC N N N N
H o H

l-ethyl-3-[3-(2-methoxy-ethylamino) -
pyridol2,3-blpyrazin-6-yl]-urea



e®!
JLN N/ N/ N/\/O
H H

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

O \N\. F ‘
/\JJ\ I/ = F‘
N° N N F
H
Cl

Compound (64) l-ethyl-3-{(3-phenoxy-pyrido(2,3-
blpyrazin-6-yl) -urea

IIIO

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

0 X N\
*am N’lﬂ’\v

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

. qln

Compound (67) l-ethyl-3-[3-(4-fluoro-benzyloxy) -
pyridol2,3-blpyrazin-6-yll-urea

POe
I Pe!
N N N (0]
H
F

Compound (68) l-ethyl-3-(3-pyridin-4-yl-pyridol2,3-
blpyrazin-6-yl)-urea

o
Y
/
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Compound

Compound (70}

Compound

Compound

Compound (73)

Compound (74)

Compound

- 35 -

l-ethyl-3- [3-(pyridin-3-yloxy) -
pyrido{2,3-blpyrazin-6-yl] -urea

;

1l-ethyl-3-[3~{tetrahydro-furan-2-
vimethoxy) -pyrido[2,3-blpyrazin-6-yl] -

urea
PPe!
)LN NT NP o/\(f>
H

l1-ethyl-3-[23- {(4-morpholin~4-yl-phenyl) -
pyrido[2,3-~blpyrazin-6-yl] -urea

AL c

l-ethyl-3- (3-hydroxy-pyridol[2, 3~
blpyrazin-6-yl) -urea;

X
N N N OH
H

1-ethyl-3-[3-{(3-methoxy-
phenylsulfanyl) -pyrido(2,3-blpyrazin-6-

yl] -urea
O \N\
£
N° N N S Q
H {
CH

l-ethyl-3-{3-quinolin-3-yl-pyridol2,3-
blpyrazin-6-yl) -urea

SARaave

- {3-benzo (bl thiophen-3-yl-pyridol2, 3-
blpyrazin-6-yl)-3-ethyl-urea



- 36 -

S ee
H,C N7 NN N
H H | o

Compound (76) l-ethyl-3-[3-(pyridin-2-ylsulfanyl) -
pyridol2,3-blpyrazin-6-yl] -urea

LA
Hso/\mj\g NN s

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

Hsc/\ﬁj\ﬁ N/ N/j\©\
. N’CH3
i
CH,

Compound (78) n-{4-[6-(3-ethyl-ureido)-pyrido[2,3~
10 blpyrazin-3-yl]-phenyl}-methane
sulfonamide

H3CAN/U\N N N;CL
H o H
NH

=83
O CR,

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

S /”\ < =
HC™ TNT NN NKCN

’

N
15 H

Compound (80) 1-(3-benzylsulfanyl-pyridol2,3-
blpyrazin-6-yl)-3-ethyl-urea;

N\
HSGAﬁiH’(x\?INJ\S’ﬁ
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Compound

Compound

Compound

Compound

Compound

Compound

Compound

(81)

(82)

(84)

(86)

(87)

- 37 -

l-ethyl-3-[3-(4~methyl-{1,4]diazepan-1-
v1l)-pyrido{2,3-blpyrazin-6-yl] -urea;

PGP
we Yy "

CH,

1-[3-(4-amino-phenyl) -pyrido[2,3-
blpyrazin-6-yl]} ~-3-ethyl-urea

Pee
B -
Hac/\N/U\N NN
H o H
NH,

1-(3-amino-pyrido{2,3-blpyrazin-6-y1) -
3-ethyl-urea

2 OO
o P
Hsc/\H’LLﬁ N7 NTTNH,

l-ethyl-3-pyrido{2,3~-blpyrazin-6-yl-

urea
Hac/\N/U\N NN
H o H

l-ethyl-3-(3-imidazol-1-yl-pyridol2,3-
blpyrazin-6-yl) -urea

LG
H3CAQJ\§ N7 N :\DN

I-ethyl-3-([3-(4-fluoro-2-hydroxy-
phenyl) -pyrido[2,3-blpyrazin-6-vyl] -urea

2T
NN N"NT
F

1-(3-cyclopentyloxy-pyrido[2,3-
blpyrazin-6-yl)-3-ethyl-urea

LA
Hac/\"mig NN o
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Compound

Compound

Compound

Compound

Compound

Compound

Compound

-~ 38 -

(88) 1-ethyl-3-[3-{(4-hydroxy-piperidin-1-
yl)-pyrido [2,3-blpyrazin-6-yl] ~urea

L
HSC/\NJ\N N NT N
H o H
OH

(89) (3-phenyl-pyridol2,3-blpyrazin-6-yl) -

urea

J AL
HNT N7 N NJ\O
H

(90} 1-ethyl-3-(2-pyrimidin-5-yl-pyridof{2,3-
blpyrazin-6-yl) -urea

HSCAN/U\N NTONT TSN
H H L
N

(91) 1-ethyl-3-{(3-pyridin-3-yl-pyridof{2, 3-
blpyrazin-6-yl) -urea

HBC/\N/U\N NN N
H o H P

(g2) 1-allyl-3~{(3-phenyl-pyrido{2,3-
blpyrazin-6-yl) -urea

Hzcv\N/[LN SNTNT
H H

(93) 1l-ethyl-3~(3-piperazin-1i-yl-pyrido[2, 3~
blpyrazin-6-yl) -urea

. 0L
HSC/\N/MN NN
RoH Lt

(84)1-[3-(3-chloro-pyridin-4-ylmethyl) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea



II

=N

Compound (95) -ethyl-3-[3-(6-methoxy-pyridin-3-yl) -
pyrido{2,3-blpyrazin-é6-yl] ~urea

II

5 Compound (96) 1-[3-(3,5-dimethyl-isoxazol-4-y1l) -
pyridol2,3-blpyrazin-6-yl] -3-ethyl-urea

M
0 j\ A CH,
H AP
m N N \_IO
N
H,C

Compound (97) l-ethyl-3-[3-{4-trifluormethoxy-
phenyl) -pyrido{2,3-blpyrazin-6- yl] ~urea

Lty

Compound (98) l-ethyl-3-(3-furan-2-yl-pyrido(2,3-

10

blpyrazin-6-yl) -urea

Compound (99) l-ethyl-3-{[3-{(2-methoxy-pyridin-3-y1l)-
15 pyrido(2,3-blpyrazin-6-yl] ~urea

J U,
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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Compound

Compound

Compound

Compound

Compound

0 AN o O
JU A
$ N N

" 0

CH

(101) 1-ethyl-3-[3-(lh-pyrrol-2-yl)-
pyrido 2, 3-blpyrazin-6-yl] ~urea

LAt

(102) l-ethyl-3-[3-(6-morpholin-4-yl-
pyridin-3-yl) -pyrido[2,3-blpyrazin-6-

v1] -urea
£, X
N SN \N:k@{\i\
@

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

2 X
HSC/\N)J\N SN
@J
{(104) 1-[3-(2-amino-phenyl)-pyrido(2,3-
blpyrazin-6-yl] -3-ethyl-urea;

S

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

PP®
)j\ ‘ < h
N N N
H
OH
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Compound

Compound

Compound

Compound

Compound

Compound

(106)

(107)

{(108)

(109)

(110)

(111)

- 41 -

1-[{3-(3-amino-phenyl) -pyridol2,3-
blpyrazin-6-yl]-3-ethyl-urea

8 L
LA N
H

1-[3-(4~acetyl-phenyl) -pyrido[2,3-
blpyrazin-6- yl -3-ethyl-~urea

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

L LX)
JLﬁ S

urea

-0

1-{3-(4-benzyloxy-3-£fluoro-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-

H
(@]

1 =X

=~

urea

1-{2,3-dihydroxy~propyl) -3~ {(3~-phenyl-
pyridol2,3-blpyrazin-6-yl) -urea

Q\
2

l-ethyl-3-[3-(3-formyl-4-methoxy-

HO
O

phenyl) -pyrido (2, 3-blpyrazin-6-yl] -

urea



- 42 -

. NJ\@

o)
?
CH,

Compound (112) l-ethyl-3-[3-(4-methansulfonyl-
phenyl) -pyridol2,3-blpyrazin-6-yl] -

urea

HaC/\N/lLN N” N7
H o R 0
5

1 CH,
5 0

Compound (113) n-{4-[6-(3-ethyl-ureido)-pyrido[2,3-

blpyrazin-3-yl] -phenyl}-succinamic

acid
HSC/\N/U\N g N/j\©\ 0
HoOH
N
H o
OH

10 Compound {(114) l-ethyl-3-{3-pyridin-4-yl-pyridol2, 3~
blpyrazin-6-yl) -urea methane sulfonic

acid salt {free base)

N
i X
e
HSC’//\\\N N N N ~x
H H |
=N

Q
A\

Compound (115) 1-{3w(2,6—dimeﬁhoxy~pyridin~3wyl}—

15 pyridel2,3-blpyrazin-6-yl] -3-ethyl-

urea

HSCANAN NN O—CH,
H H -
\ N

O

s

H,C
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Compound {(116) 1-([3-(2,6-dimethoxy-pyrimidin-4-vy1) -~
pyrido([2,3-blpyrazin-6-yl] -3-ethyl-~

urea

HCAN’U\N NN NN Oy
3 H H | N 3

5

0

H,C”

Compound (117) 1-[3-(2,4-dioxo-1,2,3,4~-tetrahydro-
pyrimidin-5-vyl) -pyrido[2,3-blpyrazin-
6-yl] -3-ethyl-urea

H3CANJ\N NN NH
HoH PN
N0

Compound (118) l-ethyl-3-[3-(1lh-~indol-5-yl)-
pyrido([2,3-blpyrazin-6-yl] -urea

I
H.C N7 N7 NN
3 h )

HoH

NH

.

Compound (119) 1-(3-chloro-pyridol2,3-blpyrazin-6-
v1l)-3-ethyl-thiourea

LA
Hsc’\*ry!)kﬁ NN el

Compound (120) l1-ethyl-3-{3-[4-(2-methoxy-ethoxy) -
phenyl] -pyrido[2,3-blpyrazin-6-yl}-~

urea

HSC/\EJLQ N/ N’ﬁ -
O/\/O‘CHs

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

pyrido(2,3-b] -pyrazin-3-yll-phenyl ester
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H,C

Compound (122)

Compound (123)

Compound (124)

Compound (125)

Compound (126)

~ 44 -

/\N/”\N N7 N o
HoH OJ\¢CHZ-

1-[3-(4-cyano-phenyl) -pyrido([2,3-
blpyrazin-6-yl]-3-ethyl-urea

PP
\\

Sy
1~(3-benzoll,2,5]loxadiazol-4-yl-
pyrido[2,3-blpyrazin-6-yl}-3-ethyl-
urea

N~
HSCA:}JJ\N N7 N 2N
H o H N

o

l-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl] -

urea

3c’\NJ‘N NZ N Och,
H o H
OH

1-[3-(2,6-dimethoxy-phenyl) -
pyridoi2,3-blpyrazin-6-yl] -3-ethyl-

urea

H,C

1-[3-{3-acetyl-phenyl) -pyridol[2,3-
blpyrazin-6-yll -3-ethyl-urea
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Compound

Compound

(127)

(128)

- 45 -

l-ethyl-3-[3~(3~morpholin-4-yl-
phenyl) -pyrido (2, 3-blpyrazin-6-y1]l-

urea

O X N\. O .
JLﬁ’(h;:r\z; \(j/@

1-[{3-(6-amino-pyridin-3-yl) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-

LA A~
NNH,

urea

Compound (129) 3-{4-[6-(3-ethyl-ureido)-pyridol2,3-

Compound

Compound

Compound

(130)

(131)

{(132)

bl -pyrazin-3-yl] -phenoxy}-propionic
acid

H /\)J\
O OH

l-isopropyl-3-(3-phenyl-pyrido(2,3-
blpyrazin-6-y1l) -urea

LAt

l-cyclopentyl-3- (3-phenyl-pyrido(2, 3-
blpyrazin-6-yl) -urea

AL

1-pentyl-3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl) -urea



Compound
Compound

5
Compound
10 Compound
Compound

15
Compound

(133)

{134}

(135)

(136)

(137)

(138)

n-{4-[6-(3-ethyl-ureido)
blpyrazin-3-y1l]-phenyl}-acrylamide

- 46 -

o o N
LA A
ﬁ N N O
Nfu\écHz
H

1~tert~butyl~3~(B—phenyl—pyxido{Z,B-

blpyrazin-6-yl) -urea

e e

1-(2-hydroxy-ethyl) -3~ {3-phenyl-

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

...o\/\N)L 0 L©

l-cyclobutyl-3-(3-phenyl-pyrido[2, 3-

blpyrazin-6-yl) -urea

1-allyl-3-[3-

N\
W
H

&

(4-nitro-phenyl) -

-pyrido{2,3-

pyrido(2, 3-kblpyrazin-7-yl] -thiourea

H H
N N N
A0
N” N I =
ave

l-ethyl-1-

O=z

(ethylcarbamoyl) ~3- (3~

phenyl-pyrido[2,3-blpyrazin-6-y1)

-urea



- 47 - ;

Compound (139) [3-(4-hydroxy-phenyl) -pyrido{2,3-
blpyrazin-6-yl] -carbaminic acid-allyl
egster

0 SN
HZCMOJLN/(NIN
§ “OH-
Compound (140) (3-phenyl-pyrido{2,3-blpyrazin-6-yl) -

carbaminic acid-ethyl ester

JUM
NNN1\©
H

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

YOSl
)LN NTNTINTY
H ~0
Compound (142) 1-{2,2~dimethyl-[1,3]dioxolan-4~

yimethyl) -3- (3-phenyl-pyrido (2,3~
blpyrazin-6-yl) -urea

,Ci 1©
Hcﬁro “

Compound (143) 1,3-bis- (3-phenyl-pyridol2,3-
blpyrazin-6-yl) -urea

LA IILQ

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

vl)-acetamidine
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Compound (145)

chpound (146) 1-

Compound (147)

Compound (148)

Compound (149)

Compound (150)

Compound (151)

- 48 -

1-ethyl-3-[3-(2-methoxy-pyridin-3-yl)-
pyrido{2,3-blpyrazin-6~yl] -thiourea”.

S\N\
Jo A,
N "N° N
H

{4-hydroxy-butyl) -3- (3-phenyl-
pyridol2, 3-blpyrazin-6-yl) -urea

HO\/\/\NAN N/ NJ\©
H H

- {3-hydroxy-propyl) -3~ (3-phenyl-
pyridol2, 3-blpyrazin-6-yl) -urea

HO/\\//\E}%)Lu N/ Nl\©

1-ethyl-3-{3-[4-(3-morpholin-4-yl-
propoxy) -phenyl] -pyridol2,3-blpyrazin-

6-yl}-urea
g
0/\/\©
0

1-ethyl-3-[3-{4-hydroxy-phenyl) -
pyridol2, 3-blpyrazin-6-yl] -thiourea

g,

l-ethyl-3-{3-p-tolylamino-pyrido[2,3-
blpyrazin-6-yl) -urea

JooUes
o
/\N/U\N NT NN
HooH H

1-ethyl-3-[3-{(3-hydroxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl] -urea



10

i5

/\J‘L N"‘\/ OH

Compound 152 3- {6~ (3-ethyl-ureido) -pyridol2,3-

bipyrazin-3~yl] ~benzoic acid

%
b
=%
>z0
e
YW
zZ
? Y
O
O
x

Compound 183 1-{3-~ (3, 4-dimethoxy-phenyl)-pyride(2, 3~
blpyrazin-6-yl] -3-ethyl-urea

O \N\.
X .
NN Ny Sy e,

70

cH,

Compound 154 1-[3-{(4-amino3-methoxy-phenyl)~
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

el
Ko N7 ©

Compound 155 3-[6- (3-~ethyl-ureido) ~pyridol2,3-bl-
pyrazin-3-yl] -benzamid

i\i IUK

Compound 156 1-{3-(3-chloro-4-hydroxy-~5-methoxy-
phenyl) -pyrido{2,3-blpyrazin-6-y1] -3~
ecthyl~urea

QO '\"N\
/\JJ\/(:L\/ =y
&

HCTNT NN N
R H )

o0

OH
(!

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

o} SV
’ﬁ‘N 1 N’{:N;l‘w o3}
H H 3
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Compound

Compound

Compound

Compound

Compound

Compound

Compound

Compound

- B0 -

158 1-ethyl-3-[3- (4-methoxy-phenylamino) -
pyrido{2,3-blpyrazin-6-yl] -urea

o,
i ﬁNj\ QO
md“wkw NT N N ‘
HoH H

159 1~ [3~ (4-chlorophenylanino) -pyrido-[2,3-
blpyrazin-6-yl] -3-ethyl-urea

Jooles
FQC'A\N’H\N NTONTTN
H H H

160 1-ethyl-3-(3-o-tolylamino-pyrido{2,3-b]-

pyrazin-6-yl) -urea
2 O
i
Hﬁ/\N)Lu NT N N
H CH,

161 1-ethyl-3-[3- (pyridin-3-ylamino) -pyrido-
[2,3-b]lpyrazin-6-yl] -urea ‘

g O O
kgC/A\N’H\N NN TSN
HoH H

162 1-ethyl-3-[3- (4-ethyl-phenylamino) -
pyrido(2,3-blpyrazin-6-yl] ~urea

iPseNen
P S

HC N7 NN NN
HoH H

163 1l-ethyl-~3-[3-(3-methoxy-4-methyl-
phenylamino) -pyrido[2,3-blpyrazin-6-y1]-

urea
N CH,
R X X
P
mdAWJLN NN 0
HoH i &,

164 1l-ethyl-3~[3- (4~hydroxy-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

L O
b P
Hp’\N)LN NTONTTN
Ho H H

165 1-ethyl-3-{3-(5-methyl-pyridin-2-y1l-
amino) -pyrido(2,3-blpyrazin-6-yl] ~urea
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- 51 -
LN /U\ < o~ X,
N7 N7 N NT N7 N
H,C H O H H

Compound 166 1-ethyl-3-[3-(l-methyl-1H-pyrazol-3-
ylamino) -pyrido{2,3-blpyrazin-6-yl] -urea

N-c
Hp”mﬂw NN NN T
R R

Compound 167 1-ethyl-3-[3-(4-fluoro-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

Peeved
mﬁ\me NN
Ko H H

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

yl] ~urea
HO\/\\/\N/U\N N/ N/ho
H H
OH
Compound 169 phosphoric acid-mono-{4-[6-(3-ethyl-

ureido) -pyrido-[2,3-blpyrazin-3-yl]-2-
methoxy-phenyl}ester

P
l%C/\N)LN NN Oc,
HoH
Q oH
0" on

Compound 170 1-[3-{(2-chloro~-4-hydroxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

Hd“wkn NN
3 HoH
oM

Compound 171 1-[3-(4-chloro-2-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

o Ny, orC
HGNWKN*( N7
3 H H

~cl

Compound 172 1-[3-(3,5-dimethyl-~1H-pyrazol-4-~yl}-
pyrido{2,3-blpyrazin-6-yl] -3-ethyl-urea
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A
H.C” N7 N7 NT N N
B OH %NN

HC H

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

)LN l&' NN
H | N
N

CH,

Compound 1741~{3—(5—cyano—thiophen—2~yl)~pyrido[2,3m
blpyrazin-6-yl] -3-ethyl-urea

A

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

phenoxide

L O
JL\ b < O
He” N N N N ~CH
HoH
o
ol

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

Ol 5
UOH

Compound 177 1-1{3- (3-chloro-4-methoxy-phenylamino) ~
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

o
N© N NN ci
H H

Compound 178 1-ethyl-3-[3-(naphthalen-~2-ylamino) -
pyrido{2,3-blpyrazin-6-yl] -urea

YeeNee
md“wkw N7 NN
HoOH H



- B3 -

Compound 179 l-ethyl-3-[3-(gquinoclin-3-ylamino)}-
pyrido[2,3-blpyrazin-6-yl]-urea

PeeNee
md“wku N ONT NS
¥ B A H

Compound 180 1-[3-(3,5-dimethoxy-phenylamino) -
- pyridoi2,3-blpyrazin-6-yl]-3-ethyl-urea

o CHa
Prelel
o o
%UAﬁJLN NN 0
H CH,

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

Peeue
e
kgC’A\ﬁ’R\ﬁ NN N SN

182 1-ethyl-3-[3-(3-isopropoxy-phenylamino) -

Compound
pyrido(2,3~-blpyrazin-6-yl] -urea
N
r@”mjm nfwlw ~ oibm
Ho M H
Compound 183 l-ethyl-3-{3-(4-hydroxy-3-methoxy-

phenyl) -pyrido[2,3-blpyrazin-6-y1l] -urea

p-toluenesulfonate

0 f ™~ <
p = o
Hzc/\“u N N N e,
on
H,C
\©\ ¢O

ﬁ“-OH
0

Compound 184 1-{3-{2-chloro~-pyridin-4-ylamino) -
pyridol2,3-blpyrazin-6-yl] -3-ethyl-urea

1
fgc*”“ﬁ’n\ﬁ NZNT N S

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

3-ethyl-urea
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Cl
S X
N N N N Ci
H H

Compound 186 1-[3-(3,5~dichloro-4-hydroxy-phenyl) -
pyrido[2,3- b}pyra21n 6-yl] -3-ethyl-urea

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

o) i R N\j\ O‘CH%
J}\N N NT N e
H R CH,

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

o x N\ Cl"l3
f X
N N N N OH
H H

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

urea

pyrazin-3-ylamino] -5-trifluormethyl-

benzoic acid
O\N\
P DSt
NN N TN
H H

Compound 190 1-ethyl-3-[3-(6-methoxy-pyridin-3-~

F
F

ylamino) -pyrido[2, 3-blpyrazin-6-yl]-urea
N 0
o) S S = h
)LQJQ/(NJ\HJ;I

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

CH,
o] S N\
N /u\ i = /]\
H,C N N N N N CH
H H H
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- ~ 55 -~

Compound 192 1-([3- (4-cyano-phenylamino)~-pyrido-~-[2,3-
blpyrazin-6-yl] -3-ethyl-urea

=N
ool
)LN N ONT O
H H

Compound 193 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl)—pyrido[2 3-blpyrazin-6-yl] -urea
-but-2-enedicarboxylic acid salt

A

o Q

Ho—/<">_w

Compound 194 l-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl) -pyridol2,3-blpyrazin-6-yl] -urea
hydrochloride

N
¢/ﬂ\ AN = 0
He” N N N N SCH,
H H
OH
H
o’

Compound 195 1~ethyl-3-(3-phenyl-pyrido{2,3~
blpyrazin-6-yl) -thiourea

PP
JkN Nig NJ\[:]
H

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

3-cyclohexyl-urea
N
e
E:LWKN N QLQ
H H

Compound 197 1-ethyl-3-[3-{4-hydroxy-3-methoxy-
phenylamino) -pyrido(2,3-blpyrazin-6-yl] -
urea
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AL

Compound 198 1-ethyl-3-[3-(4-hydroxy-3,5-dimethyl-
phenyl) -pyrido(2,3-blpyrazin-6-yl] -urea

. ﬁl@[

Compound 199 3-ethyl-1-phenethyl-1-{(3-phenyl-

Q-0

H,

pyrido[2,3- b}pyra21n 6-y1l) -~urea

Compound 200 1-allyl-3-{3-[4- (tetrahydro-pyran-2-

/

yvloxy) -phenyll -pyrido[2,3-blpyrazin-6-
yl}-thiocurea

O
L
0" 0

Compound 201 3-ethyl-1-[3-{(4-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-v1] -1-propyl-

O '\N\

M A
NNNE\
\ 70
CH, CH,

Compound 202 3-ethyl-1-{(3-phenyl-pyridof2,3-

urea

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



M
3

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

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

Ho\//\/\N/[LN N/ N/ \@
H H |
H Z

o

Compound 205 Acetic acid-4~[3-(3-phenyl-pyrido(2,3-
10 blpyrazin-6-yl) -ureidol ~butyl ester
N

oS
H,C O\/‘-\/\N/lkN N/}\N/
hif HooH
o]

Compound 206 1- (4~amincbutyl) -2~ (3~-phenyl-pyrido[2,3-
blpyrazin-6-yl) ~urea

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

A

Compound 208 3-[6-(3-ethyl-ureido)-pyridol2,3-b]-
pyrazin-3-yl]-N-methyl-benzamide
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Compound

Compound

Compound

Compound

Compound

Compound

Compound

o Sy s o
JO _CH
N N N N
H H

209 1-ethyl-3-[3-{(2-methoxy-5-methyl-
phenyl) pyrldo{2 3-blpyrazin-6-yl] ~urea
o-CHs

210 1-ethyl-3-(3-p-tolyl-pyridol2,3-Db]

pyrazin-6-yl)-urea

o] \N\
Jd
N7 NTN
H
CH

211 1-ethyl-3-[3- (methyl-p-tolyl-amino) -
pyrido[2,3-blpyrazin-6-yl] -urea

o o Ms CH,
P BB
NNy
H CH,

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

N\ CH
1002~

213 1-ethyl-3-[3-{4-methyl-benzylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

0 \N\
ISP
N N N N
CH

214 1-ethyl-3-[3-(3-fluoro-4-methyl-phenyl-

3

amino)} -pyrido[2,3-blpyrazin-6-yl] -urea
N CH
Jj\N N7 &J\N F
H H

215 1-[3~(3,4~-dimethyl-phenylamnino) -
pyrido{2,3-blpyrazin-6-yll-3-ethyl-urea
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Compound

Compound

Compound

Compound

Compound

Compound

Compound

o N N\ CH
JJ\ i = /]\
N N™ N N CH
H H

216 1-ethyl-3-1[3-(4-isopropyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

CH,
RS o
JLN N N7 N

H H

217 1~ (4-morpholin-4-yl-butyl)-3- (3-phenyl-
pyridol2,3-blpyrazin-6-yl) -urea

K/N\/\/\ﬁkm N/ N’]\©

218 N-{4-[3-(3-phenyl-pyrido[2,3-blpyrazin-
6-yl)-ureido] - butyi -acetamid

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

¢ 0
PN NH,
HoH
CH,

220 1-[3-(3~acetyl-2-fluoro-phenyl) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

A
l}:llNNl\CH
=

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

e

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

Compound

Compound

Compound

Compound

Compound

e 1©
= O/\

223 l-ethyl-3-[3~-(2-fluocro-4-methyl-phenyl) -
pyrido[2,3- b}pyra21n 6-yl]l -urea

224 1-ethyl-3-[3-{3~fluoro-4-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl} -urea

Siitacd

225 1-ethyl-3-[3-(2-fluoro-3-methoxy-
phenyl) -pyrido{2,3-blpyrazin-6-yl] -urea

Saasace

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

e} X N\
J!\ 1 pZ P Q.
NTONTONTS CH,
?
HGC,o CH,

227 1-[3-(3,5-difluoro~2-methoxy-phenyl) -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

g ® NJ\QF
H
F

228 1-ethyl-3-[3~-{4-trifluoromethyl-phenyl) -
pyride{2,3-blpyrazin-6-yl] -urea

II



10

15

20

Compound

Compound

Compound

Compound

Compound

Compound

Compound

~ 61 -

229 1-ethyl-3-1{3-(2,3,4~-trimethoxy-phenyl) -
pyrldo {2,3-b]lpyrazin-6-yl] -urea

AR

230 1-[3-(3~chloro-4-methoxy-phenyl) -
pyrido(2,3~blpyrazin-6-yl]-3-ethyl-urea

JL N N’ N/jﬁ Cl
H
Q
CH,

231 1-ethyl-3-([3~(3-fluoro-4-hydroxy-
phenyl) -pyrido[2,3-blpyrazin-6-vl]-urea

? O
PN iN/ " F
H
S on

232 1-ethyl-3-[3~-(6~-fluoro-pyridin-3-yl) -
pyride(2,3-blpyrazin-6-yl]-urea

LA NJ\@
= E

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

PN /ﬂ\ o = S
H,C ;\i ﬁ N N%ﬁ\/ CH,
He N

234 1l-ethyl-3-[3-(2-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6- yl} -urea

235 1-[3-(2-chloro-pyridin~-4-yl) -pyrido(2,3-
blpyrazin-6-yl]-3-ethyl-urea

Pe®
LA AN ~ cl
H =N
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Compound

Compound

Compound

Compound

Compound

Compound

Compound

- 62 -

236 1-[3-(5~acetyl-thiophen-2-yl) -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

O
- NJISH
7w,

237 1-[3-(5-chloro-thiophen-2-y1) -
pyrido{2,3-blpyrazin-6-yl] -3-ethyl-urea

N = = S

238 1-ethyl-3-[3-(3-methoxy-phenyl) -
pyrido2,3-blpyrazin-6-yl] -urea

Hac’"‘N’H‘N N N;l\I:::]’O‘CHs
HoH

239 1~ {3- (3-bromo-5-methoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl]}-3-ethyl-urea

240 1-[3- (benzothiazol-6-ylamino) -
pyrido[2,3-blpyrazin-6~yl]-3-ethyl-urea

O X N = N\
H,CT N7 N NT ONT N 5
H o H H

241 1-ethyl-3~[3~-{4-methyl-3~
trifluoromethyl-phenylamino) -pyridol(2, 3-
blpyrazin-6-yl] ~urea

L O
mv\wmw N7 NN F
H H H N

242 1-[3-{3-cyano-4-methyl-phenylamino) -
pyrido(2,3-blpyrazin-6-yl] -3-ethyl-urea

HC N7 NN N N |
HoH H il
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- 63 -

Compound 243 l-ethyl-3-[3-(4-phenoxy-phenylamino) -
pyrido[2,3-blpyrazin-€6-yl] -urea

L I 0
Hac/\ﬁ)’\ﬁ N/ N/ E

Compound 244 1-[3-(4-chloro-3-methyl-phenylamino) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

2 L
WKNWKN NT NN CH,
H o H H

Compound 245 1-[3~-(2-chloro-4-methyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

R )
md“wmm NTONTN
HoH Ho L

Compound 246 l-ethyl-3-[3-(3-trifluoromethyl-
phenylaminec) -pyrido[2,3-blpyrazin-6-yl]-
urea

SNy
i r
HSC’A‘N’U\N NN F
H H H g F

Compound 247 1-[3-(2-chloro-4-trifluoromethoxy-
phenylamino)—pyrido52,3—b]pyrazin~6—ylj~
3-ethyl-urea

N o _F
O X = F
H,C” N7 TN ONT ONT N
H H H G

Compound 248 1-[3-{4-~chloro-2-methoxy-5-methyl-
phenylamino) -pyrido(2,3-blpyrazin-6-vy1]-
3-ethyl-urea

N Ct

Compound 249 1~ethyl—3—{3—(4—methylsulfanyl—phényl)-
pyrido[2,3-blpyrazin-6-yl] ~urea



10

15

20

Q\N\
A
N 'N° N
H
$
CH,

Compound 250 3-[6~ (3-ethyl-ureido) -pyridol2,3-

blpyrazin-3-yl]-benzenesulfonamide

(@] = N\ e}
A A - .
NN oM

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

6~yl) ~ureidol ~butyl }-methanesulfonamide

H
WC%VN\/“v/\N J:ﬁj:
i H

Compound 252 1-[3- (benzo[l,3]dloxol-5-ylamino) -

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

O 0y
//‘\N/“\ﬁ \N/ N/ ﬁ o

H

Compound 253 3-{6-(3-ethyl-ureido) -pyrido(2, 3-

blpyrazin-3-ylaminol -benzoic acid

I /[I/\XN\T\
s p OH
/\N/I'I\N \N N/ N
H H H

0O

Compound 254 2-chloro-4-[6-(3-ethyl-ureido) -
pyrido[2,3-blpyrazin-3-ylamine] -benzo ic
acid

O
N
Oﬁ\j\g‘LOH
P W
N N N N Ci
H H

Compound 255 l-ethyl-3-[3-(3-methoxy-5-
trifluoromethyl-phenylamino) -pyridol2,3-
blpyrazin-6-yl] -urea
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Compound 256 l-ethyl-3-[3-({pyrimidin-2-ylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea

H H

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

carboxylic acid

; .

Compound 258 1-ethyl-3-{3~-(4-hydroxy-quinolin-2-
ylamino) -pyrido(2,3-blpyrazin-6-yl]l -urea

JUCE?LI%@

Compound 259 l-ethyl-3-[3-(guinolin-6-ylamino) -
pyrido(2,3-blpyrazin-6~yl] -urea

PeOPee
J N N/ N/ N X
H H

Compound 260 1l-ethyl-3-[3-(3,4,5-trimethoxy-
phenylamino) -pyrido[2,3-blpyrazin-6-vy1]-

-
i L KTIO\
o -
/lkN NN SN N
H H

urea
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Compound 261 l-ethyl-3-[3-(1H-indol-6-ylamino) -
pyrido(2,3-blpyrazin-6-yl]-urea

i ﬁj\f\j\ @
NoNv N R H

Compound 262 1-ethyl-3-[{3-(3-0x0-~3,4-dihydro-2H-
benzo[l,4]loxazin-7-ylamino) -pyrido[2, 3-

blpyrazin-6-yl] -urea
H
gseNeu
AN N 0
H H H

Compound 263 l-ethyl-3-[3-(gquinoxalin-6-ylamino) -
pyrido[2,3-blpyrazin-6-v1l] -urea

)

Compound 264 l-ethyl-3-[3-(3-trifluoromethoxy-
phenylamino) -pyrido(2,3-blpyrazin-6-y1]-

urea
\N\ £
T, A
ASNTOINTNT N N o TF
H H H F
Compound 265 l-ethyl-3-[3-{4-isopropoxy-phenylamino) -

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

JLI?QUY

Compound 266 1-[3- (dibenzofuran-2-ylamino) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

/\NJ\N N N/LN
H H H

Compound 267 1-(6-dimethylamino-hexyl) -3~ [3- (4-
hydroxy~3-methoxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -urea
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Compound 268 1- (4-dimethylamino-butyl)-3-[3-(4-
hydroxy-B~methokymphenyl)—pyrido[2,3~
blpyrazin-6-yl] ~urea

N
| P
N
H H
Ot

Compound 269 1~ [3~ (4-hydroxy-3-methoxy-phenyl) -
pyrido([2,3-blpyrazin-6-y1]-3~(
morpholin-4-yl-pentyl) -urea

e S

O

IZ

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 Dby signal transduction pathways
gselected from the group consgisting 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 avoid awmbiguities: if chemical structure
and chemical name of the explicit compounds shown above
erroneously do not match one another, the chemical
structure shall unambiguously define the particular

explicit compound.

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

as the explicitly specified pyridopyrazine compounds 1
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to 269 are hereinafter designated jointly as “compounds

according to the invention”.

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

degcription and the claims:

The expression “alkyl” in the sense of this invention
compriges acyclic sgaturated or unsaturated hydrocarbon
groupsg which can be branched or straight-chain, with 1
to 8 C atoms, i.e. Cy.g-alkanyls, C,.g-alkenyls and C,.g-
alkynyls. In this context, alkenyls have at least one
C-C double bond and alkynyls have at least one C-C
triple bond. Alkynyls wmay, though, additionally also
have at least one C-C double bond. Preferred alkyl
groups are methyl, ethyl, n-propyl, 2-propyl, n-butyl,
sec.-butyl, tert.-butyl, n-pentyl, iso-pentyl, neo-
pentyl, n-hexyl, 2-hexyl, n-heptyl, n-nonyl, n-decyl,
n-undecyl, n-dodecyl, n-octyl, ethylenyl (vinyl),
ethynyl, propenyl (-CH,CH=CH,; -CH=CH-CH,, -C(=CH;)-CH,),
propinyl (-CH,-C=CH, -C=C-CH,)} , butenyl, butinyl,
pentenyl, pentinyl, hexenyl, hexinyl, heptenyl,
heptinyl, octenyl, octadienyl and octinyl.

The expression “cycloalkyl” means for the purposes of
this dinvention c¢yclic, nonaromatic hydrocarbong having
from 1 to 3 rings with 3 to 20, preferably 3 to 12
carbons which can be saturated or unsaturated, more
preferably (C;-Cy)~cycloalkyl. The cycloalkyl group can
also be part of a bi- or polycyclic system, where for
example, the cycloalkyl group is fused to an aryl,
heterocaryl 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 wmember of the

cycloalkyl group. Preferred <cycloalkyl groups are
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cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl,
cyclopentenyl and cyclooctadienyl.

The expression “heterocyclyl” gtands for a three- to
fourteen-membered, preferably three-, four-, five-,
gix~, seven- or eight-membered c¢yclic organic group
which contains at least 1, optionally 2, 3, 4 or 5
hetercatoms, in particularly nitrogen, oxygen and/or
sulphur, the hetercatoms Dbeing the sgsame or different
and the cyclic group being saturated or unsaturated but
not aromatic. The heterocyclyl group can also be part
of a bi- or polycyclic system, where, for example, the
heterocyclic group is fused to an axryl, hetercaryl or
cycloalkyl group as defined herein via any possible and
desired ring member(g). Binding to the compounds having
the general formula (I) can take place wvia any

arbitrary and possible ring member of the heterocyclyl

group. Preferred heterocyclyl groups are
tetrahydrofuryl, pyrrolidinyl, imidazolidinyl,
thiazolidinyl, tetrahydropyranyl, piperidinyl,
piperazinyl, morpholinyl, thiapyrreolidinyl,

oxapiperazinyl, oxapiperidinyl and oxadizaolyl.

The expression “aryl” in the sense of this invention
means aromatic hydrocarbong 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 heterocyclyl, heterocaryl or cycloalkyl group

as defined herein via any possible and desired ring

member (s}, for example via terahydrofuran,
tetrahydrothiophen, .~ pyrrolidine, imidazolidine,
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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" and possgible ring member of the aryl group. Preferred

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

The expression “hetercaryl” stands for any five-, six-
or seven-membered cyclic aromatic group containing 1,
optionally 2, 3, 4 or 5 heteroatoms, in particular
nitrogen, oxygen and/or sulphur, the hetercatoms being
the same or different. The number of nitrogen atoms 1is
preferably 0 to 3, that of oxygen and sulfur atoms
preferably 0 to 1. The heterocycle can also be part of
a bi- or polycyclic system where for example the
hetercaryl group is fused to a heterocyclyl, aryl or
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 heteroaryl

group. Preferred heteroaryl groups are pyrrolyl, furyl,

thienyl, thiazolyl, igsothiazolyl, oxazolyl,
oxadiazolyl, igoxazolyl, pyrazolyl, imidazolyl,
triazole, tetrazole, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, triazine, phthalazinyl,
indolyl, indazolyl, indolizinyl, quinolinyl,

isogquinolinyl, gquinoxalinyl, guinazolinyl, pteridinyl,
carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl,
and acridinyl.

For the purpcocses of the present invention the

expressions *alkyl-cycloalkyl”, "cycloalkylalkyl®,
*alkyl-heterocyclyl”, "heterocyclylalkyl™, “alkyl-
aryl”, "arylalkyl™", “alkyl-hetercaryl” and Talkyl-

heteroaryl" mean that alkyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl 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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via an alkyl group, preferably Cig-alkyl group, more
preferably C,-Cs-alkyl group.

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

“alkyl-hetercaryl” the term substituted is understood
in the sense of this invention unless defined
explicitly above in the description and the claims as
the substitution of one or more hydrogen groups by F,
cl, Br, I, CN, CF3;, NH,, NH-alkyl, NH-aryl, N{alkyl).,
NO,, 8H, S-alkyl, OH, OCF:, O-alkyl, O-aryl, O0OSO03H,
OP{(0) (OH),, CHO, COH, SO3H or alkyl. The substituents
can be the same or different and the substitutions can
take place in any arbitrary and possible position of
the alkyl, cycloalkyl, heterocyclyl, aryl and

heterocaryl group.

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

bromine and iodine.

Multiply substituted groups are to be understood as
those which are wmultiply, e.g. doubly, triply,
gubstituted either at different or at the same atoms,
for example, triply substituted at the same C atoms as
in the case of CF,,

-CH,CFs or at different positions as in the case of -
CH (OH) -CH=CH-CHCl,. 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/or diastereomers or in the
form of mixtures of thesge enantiomers and/or
diastereomers. The mixtures can be present in any

arbitrary mixture ratio of the stereocilisomers.
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Thus, for example, the compounds according to the
invention which have one or a plurality of centres of
chirality and which occur as their racemates can be
separated into their optical isomers, that is
enantiomers or diastereomers, by methods known per se.
The separation can be performed by column separation at
chiral phases or by recrystallisation from an optically
active solvent or by using an optically active acid or
bagse or by derivatisation with an optically active
reagent, such as for example, an optically active

alcohol and subsequent separation of the regidue.

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

in the form of mixtures of these double bond isomers.

Az far as possgible, 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 theilr physiologically compatible salts using
inorganic and organic acids. The pharmaceutically
acceptable salts of the compounds according to the
invention are prefgrably formed with hydrochloric acid,
bromic acid, sulphuric acid, phosphoric acid, methane
sulfonic acid, p-toluene sulfonic acid, carbonic acid,
formic acid, acetic acid, trifluorcacetic acid,
sulfoacetic acid, oxalic acid, malonic acid, maleic
acid, succinic acid, tartaric acid, racemic acid, malic
acid, embonic acid, mandelic acid, fumaric acid, lactic
acid, citric acid, glutamic acid or asparaginic acid.
The salts formed include, among others, hydrochloride,
hydrobromide, sulfate, hydrogen sulfate, phosphate,
methane sulfonate, tosylate, carbonate, hydrogen

carbonate, formiate, acetate, triflate, sulfoacetate,

- oxalate, malonate, maleate, succinate, tartrate,
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malate, embonate, mandelate, fumarate, lactate,
citrate, glutaminate and aspartate. The stoichiometry
of the salts o¢f the compounds according to the
invention which are formed can be integer or non-

integer multiples of one.

If they contain a sufficiently acidic group, such as
the carboxy group, for example, the compounds according
to the invention can be converted into their
physioclogically compatible salts using inorganic and
organic bases. Possible 1norganic bases are, for
example, sodium hydroxide, potassium hydroxide, calcium
hydroxide, possible organic bases are ethanol amine,
diethanol amine, triethanol amine, c¢yclohexylamine,

dibenzylethylene diamine and lysine. The stoichiometry

- of the salts of the compounds according to the

invention which are formed can be integer or non-

integer multiples of one.

Likewise preferred are solvates and 1in particular
hydrates of the compounds‘according to the invention,
which can be obtained, for example, by crystallisation
from a solvent or from agueous solution. In this
context, one, two, three or an arbitrary number of
solvate or water molecules can combine with the
compounds according to the invention to form solvates

and hydrates.

It is known that chemical substances form solids which
are present 1in various states of order, which are
designated as polymorphous forms or modifications. The
various modifications of a polymorphous substance can
differ strongly in respect of their physical
properties. The compounds according to the invention
can be presgent in various polymorphous forms, in which

case certalin modifications can be metastable.

The compounds according to the invention can likewise

be pregent in the form of any prodrugs such as, for
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example, esters, carbonates, carbamates, ureas, amides
or phosphates wherein the actually biologically active

form is only released by catabolism.

It 18 further known that chemical substances are
converted to metabolites in the body which optionally
can likewigse induce the desired bioclogical effect,

possibly even in a more distinct form.

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

pertaining to the invention.

It was now surprisingly and advantageocusly determined
that the compounds according to the invention can act
gsimultaneocusly or have a mwmodulating or inhibiting
effect on two or wore signal transduction pathways or
enzymes. In this context, it has been 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 sgignal pathway, the PI3K-akt
gsignal pathway and/or the SAPK signal pathway, wmore
especially Erkl/Erk2 and/or PI3K and/or Jnk and/or p3s,
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 advantageous effects of the compounds
according to the invention allow wmultiple therapy
approaches to be pursued in physiclogical and/or
pathophysiological states or clinical pictures which
are‘sensitive for the treatment or modulation of, or
are mediated by, two or more signal transduction

pathways.
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It was further gsurprisingly and advantageously
determined that the compounds according to  the
invention can also act with high selectivity or have a
modulating 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 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 dinhibiting effect on the SAPK signal
transduction pathway or enzymes thereof and that the
multiple wmechanisms 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, mwIOR, 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

egnzymes.

The term “modulation” is understood according to the
invention as follows: “activation, partial activation,
inhibition, partial inhibition”. In this case, it is
within the specialist knowledge of the average person

gkilled in the art to measure and determine such

“activation, partial activation, inhibition, 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 inhibition.
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The terms “inhibiting, inhibition and/or retardation”
are understood as follows according to the invention:
“partial or complete inhibiting, dinhibition and/or
retardation”. In this case, it 1s within the specialist
knowledge of the average person skilled in the art to
measure and determine sgsuch inhibiting, inhibition,
and/or retardation by means of the usual methods of
nmeasurement and  determination. Thus, a partial
inhibiting, inhibition and/or retardation, for example,
can be measured and determined 1in relation to a

complete inhibiting, inhibition and/or retardation.

The terms “modulation” and “inhibiting, inhibition
and/or retardation” in connection with “enzymesg” and/or
“kinases” within the scope of this invention relate
both to the inactive form (enzymatically inactive)
and/or active form (enzymatically active) of the
regpective enzyme and/or kinase. This means within the
scope of this invention that the compound according to
the invention can 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 in
mammals, wherein the treatment or prevention is
effected by wmwodulation of the sgsignal 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 object was

surprisingly achieved by preparing the compounds
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according to the invention which can be used to produce
a medicinal product for the treatment or prevention of
physiological and/or pathophysioclogical  states in
mammals, mediated by enzymes selected from the group
consisting of: “ATM, ATR, mTOR, DNA-PK, hSMG-1".

In a further aspect, the inventive object was
surprisingly achieved by preparing the compounds
according to the invention which can be used to produce
a medicinal product for the treatment or prevention of
physiological and/or pathophysiological  states in
mammals, wherein the treatment or prevention is
effected by modulation of one or more enzymes selected
from the group consisting of: “ATM, ATR, mTOR, DNA-PK,
hsMG-1".

In a preferred embodiment, the compounds according to
the i1invention are prepared for use Lo produce a
medicinal product for the treatment or prevention of
prhysioclogical 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
pathophysiological states in mammals, wherein the
treatment or prevention is effected by modulation 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 by preparing the compounds
according to the invention which can be used to produce
a medicinal product for the treatment or prevention of
physiological and/ox  pathophysiclogical states in
mammals, mediated by the PI3K-Akt signal transduction
pathway.
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In a further aspect, the inventive object was
surprisingly achieved by 9preparing the compounds
according to the invention which can be used to produce
a medicinal product for the treatment or prevention of
physioclogical and/or pathophysiclogical states in
mammals, wherein the treatment or prevention 1is
effected by wmodulation of the PI3K-Akt signal

transduction pathway.

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 physiological and/or pathophysiological states in
mammals mediated 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 prhysiological and/or
pathophysiological states in mammals, wherein the
treatment or prevention isg effected by modulation of
the SAPK signal transduction pathway and the PI3K-Akt

signal transduction pathway.

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

physiological and/or pathophysioclogical states in
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mammals, wherein the treatment or prevention is
effected by wmodulation of the SAPK gignal transduction
pathway.

In a preferred embodiment, the compounds according to
the invention are prepared for the uses described
above, wherein the modulation of the ras-Raf-Mek-Erk
signal 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, cytoplasmic tyrosine
kinasge, cytoplasmic serine/threonine kinase” and
preferably selected from the group consisting of: “Erk,
Erkl, Erk2”.

In a further preferred embodiment, the compounds
according to the invention are prepared for the uses
described above, wherein the modulation of the P13K-2akt
signal transduction pathway is effected by modulation
of one or wore enzymes selected from the group
congisting of: “PI3K, PI3Kalpha, PI3Kbeta, PI3Kgamma,
PI3Kdelta, PI3K-C2alpha, 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 SAPK
signal transduction pathway is effected by modulation
of one or more enzymes selected from the group
congisting of: “tyrosine kinase, serine/threonine
kinase, receptor tyrosine kinase, cytoplasmic tyrosine
kinase, cytoplasmic serine/threonine kinase” and is
preferably selected from the group consisgting of: “JInk,
Jnkl, Jnk2, Jnk3, p38, p38alpha, p38beta, p38gamma,
p38delta”.
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In a further aspect, the inventive object was
surprisingly achieved by preparing the compounds
according to the invention according to the aspects,
preferred embodiments and uses described above which
can be used to produce a medicinal product for the
treatment or prevention of physiological and/or
pathophysiological states in mammals, wherein the
treatment or prevention is effected by modulation of

two oY more enzymes.

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 is selected from the group consisting of:
“Erk, Erkl, Erk2” and at least one enzyme is sélected
from the group consisting of: “PI3K, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, PI3K-
C2beta, PI3K~Vps34p”.

In a further preferred embodiment, the compounds
according to the invention are prepared for the uses
described above, wherein in the treatment or prevention
effected by wmodulation of two or more enzymes at least
one enzyme'iﬁ gselected from the group consisting of:
“Ink, Jnkl,, Jnk2, JInk3, P38, p38alpha, p38beta,
p38gamma, p38delta” and at least one enzyme is selected
from the group consisting of: “PI3K, PI3Kalpha,
PI3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, PI3K-
C2beta, PI3K-Vps34p”.

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

“BExrk, Erxrkl, Erk2” and at least one enzyme 1is selected
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from the group consisting of: “ATM, ATR, wmTOR, DNA-PK,
hSMG-1".

In a further preferred embodiment, the compounds
according to the invention are prepared for the uses
degcribed above, wherein in the treatment or prevention
effected by modulation of two or more enzymes, at least
one enzyme 1is sgelected from the group consisting of:
“Ink, Jnkl, Jnk2, Jnk3, P38, p38alpha, p38bheta,
p3B8gamma, p38delta” and at least one enzyme is selected
from the group consisting of: “ATM, ATR, mTOR, DNA-PK,
hs8MG-17 .

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:
“PI3K, PI3Kalpha, PI3Kbeta, PI3Kgamma, PI3Kdeita, PI3K-
C2alpha, PI3K-C2beta, PI3K-Vpe34p” and at least one
enzyme 1is 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 c¢an Dbe
administered within the scope of this invention to all
known mammals, in particular, humans, for the treatment

and/oxr prevention.

In another  preferred embodiment, the compounds

according to the invention are prepared for the uses
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described above, wherein the mammal 1is selected from
the group consisting of: “human, domesticated animal,
cattle, pet, beef cattle, cow, sheep, pig, goat, horse,
pony, donkey, hinny, wmule, hare, rabbit, cat, dog,
guinea pig, hamster, rat, mouse” and is preferably a

human.

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

pathophysiological states.

In a preferred embodiment, the compounds according to
the invention are prepared for the uses described
above, wherein the rhysiological and/ox
pathophysiclogical  states are selected from the group
consisting of: T“malignant tumours, benign tumours,
inflammatory diseases, inflammations, pain, rheumatic
diseases, arthritic diseases, HIV infections,
neurological or neurodegenerative diseases, rheumatism,
arthritis, AIDS, ARC (AIDS related complex), Kaposi's
sarcoma, tumourgs originating from the Dbrain and/or
nervous system and/or meninges, dementia, Alzheimer’s
disease, hyperproliferative diseases, psoriasis,
endometriosis, scarring, benign  prostatahyperplasia
(BPH) , digeases of the dimmune system, autoimmune
digeases, immunodeficiency  diseases, colon tumour,
gastric tumour, intestinal tumour, pulmonary tumour,
pancreatic tumour, ovarian tumour, prostatic tumour,
leukaemia, melancma, hepatic tumour, renal tumour, head
tumour, throat tumour, glioma, breast tumour, uterine
cancer, endometrial cancer, cervico-uterine carcinoma,
brain tumour, adeno-acanthoma, cancerx of the bladder,
gastric tumour, colorectal tumour, oesophageal cancer,
gynocological tumour, ovarian tumour, cancer of the
thyroid, Ilymphoma, chronic leukaemia, acute leukaemia,

regtenogis, diabetes, diabetic nephropathy, fibrotic
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diseases, cystic fibrosis, malignant nephrosclerosis,
thrombotic microangiopathy syndrome, organ transplant
rejection, glomerulopathy, metabolilc diseases,
solid/fixed tumours, rheumatic arthritis, diabetic
retinopathy, asthma, allergies, allergic diseases,
chronic obstructive pulmonary diseases, inflammatory
bowel disease, fibrosis, atheriosclerosis, heart
diseages, cardiovascular diseases, digeases of the
myocardium, wvascular diseases, angiogenetic diseasesg,
kidney diseases, rhinitis, Grave's disease, focal
igchaemia, cardiac failure, ischaemia, cardiac
hypertrophia, renal failure, cardiac myocytic
malfunction, high blood pressure, <vasoconstriction,
stroke, anaphylactic shock, platelet agglutination,
skeletomuscular atrophy, obesity, overweight, glucosis
homeostasis, congestive cardiac insufficiency, angina,
heart attack, cardiac infarction, hyperglycaemia,

hypeoglycaemia, hypertension”.

In a further aspect of the present invention, the
inventive object was surprisingly achieved by preparing
the compounds accorxding to the aspects, preferred
embodiments and uses described above, for use for the
production of a medicinal product for the treatment or
prevention of physiological and/or pathophysiological
states in mammals, wherein the wmedicinal 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 physiological and/or pathophysiological
states in mammals, wherein the medicinal product is

administered with at least one further pharmacologically
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active substance Dbefore and/or during and/or after

treatment.

In a further aspect of the present invention, the
inventive object was surprisingly achieved by pfeparing
the compounds according to the aspects, preferred
embodiments and uses described above, for use for the
production of a medicinal product for the treatwment or
prevention of physioclogical and/or pathophysiological
states in mammals, wherein the medicinal product is
administered before and/or dufing and/or after treatment

with radiation therapy and/or surgery.

The compounds according to the invention can be
administered within the scope of thisg invention with all
known pharmacologically 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 I inhibitors, DNA
intercalators, alkylating agents, microtubuli

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

antimetabolites” .

In a preferred embodiment, the compounds according to
the invention are prepared for the uses described above,
wherein the further pharmacologically‘ active substance
is selected from the group consisting of: “asparaginase,
bleomycin, _ carboplatin, carmusgtin, chlorambucil,
cisplatin, colaspase, cyclophosphamide, cytarabine,

dacarbazine, dactinomycin, daunorubicin,
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doxorubicin (adriamycin), eplirubicin, etoposgide, 5-
fluorouracil, hexamethylmelamine, hydroxurea,
ifogfamide, irinotecan, leucovorin, lomustine,

mechlorethamine, 6-mercaptopurine, mesna, methotrexate,

mitomycin €, mwmitoxantrone, prednisolone, prednisone,

procarbazine, raloxifene, streptozocin, tamoxifen,
thioguanine, topotecan, vinblastine, vincristine,
vindegine, aminoglutethimide, L-asparaginase,
azathioprine, 5-azacytidine cladribine, busul fan,
diethylstilbestrol, 21, 2'~difluorodeoxycytidine,
docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, 5-fluorodeoxyuridin, 5~

fluorodeoxyuridin monophosphate, £ludarabine phosphate,
fluoxymesterone, flutamide, hydroxyprogesterone

caproate, idarubicin, interferon, wmedroxyprogesteronr

acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, ~ pentostatin, N-
phosphonoacetyl-L-aspartate (PALA) , plicamycin,
semustine, teniposide, testosterone propionate,
thiotepa, trimethylmelamine, uridine, vinorelbin,

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

Gleevec, Iressa, Tarceva, rapamycin, actinomycin D7,

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)-pyridol2, 3-
blpyrazin-6-yl]-3-methyl-~-urea

me 2 ”J\@L
H H
OH

Compound 39 1-allyl-3~[3~{4-phenoxy-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea
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£ 000
POS Sy NN /[::]
HoH
o

Compound 40 methansulfonic acid -4-{6-(3-allyl-
' ureido) ~pyrido{2,3-blpyrazin-3-y1] -
phenyl-ester

T IIJCL

Compound 41 4-dimethylamino-benzoic acid-4-[6-
allyl-ureido) -pyrido{2,3-blpyrazin-3-
v1l] -phenyl-ester

o N
e
Hch\N/U\N N/ NJ\@\ 0
H H

OJLT::]\
n-CHs
;
CH,

Compound 42 acetic acid-4-[6-(3-allyl-ureido) -~

pyrido[2,3-blpyrazin-3-yl] -phenyl-ester

oamy ﬁl\@

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

Qj@

Compound 44 1-[3-(4-amino-phenyl)-pyrido(2,3-
blpyrazin-6-yl] -3-methyl-thiourea

[ \N\
i lx/l@
N° 'N° N
H
NH
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Compound
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45 l-ethyl-3-(3-phenyl-pyridol2,3-blpyrazin-

46

47

48

49

50

6-yl)-urea

Jj\ |/ /RD
N™ 'N” 'N
H

l~acetyl—i~ethy1~3~(3—pheny14pyrido[2,3—
blpyrazin-6-yl) -urea

CAN)LN NP
A4 B
07 cH,

1-allyl-3-[3-~{4-fluoro-phenyl) -
pyridol2,3-blpyrazin-6-yl] ~urea

TR IIJ\Q

1,1-diethyl-3-(3-phenyl-pyrido[2,3-
blpyrazin-6-yl) -urea

A

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

oy II L@

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

0 AN N%

M

ﬁ N N
O,CH

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

Compound 54

Compound 55

Compound 56

- 88 -

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

[3-({3-phenyl-pyrido[2,3-blpyrazin-6-yl) -

ureido] ~acetic acid-ethyl-ester

H,C o s Na
10 L©
N N N
H

1-(3-chloro~-pyridoi2,3-blpyrazin-6-yl) -
ethyl-urea

OITN\

e

N N N Cli
H

l1-ethyl-3-[{3-{(4-fluoro-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea

I\L <

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

4-[6-(3-ethyl-ureido) -pyrido(2,3-
blpyrazin-3-yl] -benzoic acid

o) \N\

J A -

N7 ONTN
H 0
OH

Compound 57 N-{4-[6-(3-ethyl-ureido)-pyridol2,3-

blpyrazin-3-yl] -phenyl}-acetamide

/U\N NZ N7 0
H NJ\
H



10

15

20

Compound

Compound

Compound

Compound

Compound

Compound

Compound

58

59

60

61

62

63

64

- 89 -

1-[3-(2,4~-difluoro-phenyl) -pyrido{2,3-
blpyrazin-6-yl] -3-ethyl-urea

L O
Hao/\N/LLN NN
H o H
F

l-ethyl-3- (3-morpholin-4-yl-pyridol2, 3~
blpyrazin-6-vyl) -urea

8 L
ch/\N/lLN NTONTINTY
RS

l-ethyl-3-{3-(4-methyl-piperazin-1-yl) -~
pyrido[2,3-blpyrazin-6-yl] -urea

2 0
Hao/\NJ\N NONTONTY
H o H A

CH,

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

l-ethyl-3-[3-{(2-methoxy-ethylamino) -
pyrido(2,3-blpyrazin-6-yll -urea

2 O
Z o 0.
Hsc/\ﬁj\ﬁ NTN t;l{/\/ CH,

1-[3-(4-chloro-3-trifluoromethyl-phenyl) -
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea

O \..N\ F
L, d
H,0” N7 N7 N7 N F
H H
Cl

l-ethyl-3- (3-phenoxy-pyrido(2,3-
blpyrazin-6-yl) -urea



X N\
3 Cr8,0

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

le) X N\
JLH/E“‘I N/lﬁ“v

Compound 66 l-ethyl-3-{3-[(pyridin-4-ylmethyl) -
aminol -pyrido[2,3-blpyrazin-6-yl}-urea

Hln

Compound 67 l-ethyl-3-[3-(4-fluocro-benzyloxy) -
pyrido(2,3-blpyrazin-6-yl] ~urea
P!
Saaaas!
H =
~FTNE

Compound 68 l-ethyl-3-(3-pyridin-4-yl-pyridol2,3-
blpyrazin-6-yl) ~urea

e

Compound 69 l-ethyl-3-[3-(pyridin-3-yloxy) -
pyrido(2,3-blpyrazin-6-yl] ~urea

. O O
/U\ﬁ PP oSN

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

N\
2L
H

urea

0
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Compound 71 -ethyl-3-[3-(4-morpholin-4-yl-phenyl) -

Compoundg

Compound

Compound

Compound

Compound

Compound

72

73

74

76

77

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

i HN
A
H

@

l-ethyl-3-(3-hydroxy-pyrido(2,3-

blpyrazin-6-yl)

-urea

Q \N\

PG
N N N OH
H

l-ethyl-3-[3-(3-methoxy-phenylsulfanyl)-
pyridol2,3-blpyrazin-6-yl] ~urea

g IX
LA
H

N

pN

N L

N S Q
CH,

l-ethyl-3-(3-quinolin-3-yl-pyrido{2,3-

blpyrazin-6-vyl)

H

~urea

\

-~ (3-benzo [b]thiophen-3-yl-pyrido(2,3-

blpyrazin-6-vyl)

-3-ethyl-~-urea

0 X N\
l
/U\Q/CNIN/]‘\E@
S

i-ethyl-3-[3-(pyridin-2-ylsulfanyl) -

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

H

1-{3~-(4-dimethylamino-phenyl)

blpyrazin-6-yl]

-3-ethyl-urea

-pyrido {2, 3-
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Compound 83

o
' §-CHs

Compound 78 N-{4-[6-(3-ethyl-ureido)-pyrido[2,3-

blpyrazin-3-yl] -phenyl } -
methanesulfonamide

NH
oS

| O ¢h,
5

Compound 79

-ethyl-3-{3- (1H-pyrazol-4-yl) -pyrido{2,3-
blpyrazin-6-yl] -urea

o] R N\
Jj\N iN/ N7 N
H (A
N
H

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

¢ I
“Z
Hsc/\N/IJ\N NN s
H H
Compound 81 1-

l-ethyl-3-[3-(4-methyl

Compound 80

[1,4]diazepan-1-
v1l)-pyrido{2,3-blpyrazin-6-yl] ~urea

Hl

N ~CH,
Compound 82

1-[3-(4-amino-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -3~ethyl-urea

NH,

1-{3-amino-pyrido{2,3-blpyrazin-6-yl)
ethyl-urea



PO
N N N 'NH
H
Compound 84 l-ethyl-3-pyrido[2,3-blpyrazin-6-yl-urea
2D
N~ 'N° N
H

Compound 85 l-ethyl-3-{3-imidazol-1-yl-pyrido{2,3-
5 blpyrazin-6-yl) -urea

. CIL
)LN NTONTONTS
H b

Compound 86 l-ethyl-3-[3-(4-fluocro-2-hydroxy-phenyl) -
pyrido[2,3-blpyrazin~-6-yl] -urea

~AEAAS

10 Compound 87 1-{3-cyclopentyloxy-pyridol2,3-blpyrazin-
6~-yl)-3-ethyl-urea

0 \N\

J\'/J\D
NTONT N oY
H

Compound 88 l-ethyl-3-[3-{(4-hydroxy-piperidin-1-y1)-
pyrido[2,3-blpyrazin-6-yl] -urea

o\N\
P PPN
NNN?\O\
H

OH

Compound 89 (3-phenyl-pyrido[2,3-b]lpyrazin-6-yl)-urea

. 1

JU

NNN)©
H

Compound 90 l-ethyl-3-(3-pyrimidin-5-yl-pyridol2, 3-

15

blpyrazin-6-yl) -urea
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H N}J

Compound 91 1—ethy1~3-(3~pyridin~3—yl~pyrido[2,3~
blpyrazin-6-yl) -urea

8 O
J A 2
N° N N
H
S

5 Compound 92 1-allyl-3-(3-phenyl-pyrido[2,3-blpyrazin-
: 6-yl) -urea

Hz(3§/\r\zjj\!\l N NJ\@
H H

Compound 93 l-ethyl-3-(3-piperazin-l-yl-pyridol2,3-
blpyrazin-6-yl) -urea

LT A
U

Compound 94 1-{3-(3-chloro-pyridin-4-ylmethyl) -

NH
10

pyridof2,3-blpyrazin-6-yl] -3~ethyl-urea

O N Cl
=N

Compound 95 l-ethyl-3-[3-(6-methoxy-pyridin-3-yl) -
15 pyrido{2,3-blpyrazin-6-yl] -urea

J A -
N N N N
H
CH,
Compound 96 1-[3-(3,5-dimethyl-igoxazol-4-yl)-
pyrido[2,3—b]pyrazin—6—y1};B—ethyl—urea

N
L L
NNN Yo

N

H,C
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Compound 97 l-ethyl-3-[3-(4-trifluoromethoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl] -urea

ey
HSC/\NJLN N \Nj\Q
HoH
X
FOF

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

Compound 99 l-ethyl-3-[3-(2-methoxy-pyridin-3-yl) -
pyrido[2,3-blpyrazin-6-yl]-urea

0] l =
Hsc/\N/U\N Nig
Ho A

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

Y NS
eSSy
H
" 0
CH,

Compound 101 l-ethyl-3-{3-(1lH-pyrrol-2-yl)-

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

PGP
N

HBC/\I}!JL'I}! SNTUN
B \_/

Compound 102 l-ethyl-3-[3-{6-morpholin-4-yl-pyridin-
3-yl) -pyrido[2,3-blpyrazin-6-yl] ~urea

2 1)
Hsc/\N/U\N SNTSNTYPON
HoH |

N

b
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Compound 103

Compound 104

Compound 105

Compound 106

Compound 107

Compound 108

_96_
1-benzyl-3-ethyl-1-(3-phenyl-pyrido([2,3-

blpyrazin-6-yl) ~urea

H%C/\N/”\N X

o |
N N
1-[{3-(2-amino-phenyl) -pyrido{2,3-
blpyrazin-6-yl] -3-ethyl-urea

O | = N\ NH, '
N /U\ = =
H30 N N N N =
H H |

l-ethyl-3-[3-(4-hydroxymethyl-phenyl) -
pyrido[2,3-blpyrazin-6-yl]l-urea

PPe
~ o
I-EBC/\N/U\N N~ N
H H ‘
OH

1-{3-{(3~amino-phenyl)-pyrido(2,3-
blpyrazin-6-yl]-3-ethyl-urea

RO
> NH
B :
H H

1-[3-(4-acetyl-phenyl)-pyridol2,3-
blpyrazin-6-yl] -3-ethyl-urea

2 LX)
HSC’““TN/U\N SNTN
HooH oH,
o

1-{3-(2,3-dihydro-benzofuran-5-y1l) -
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea

P
HBC/\ﬁ)LH \N %N)\@
O
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Compound 108 1-({3-{4-benzyloxy-3-fluocro-phenyl) -
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

mU

Compound 110 1-(2,3-dihydroxy-propyl)-3-(3-phenyl-
5 pyridol[2,3~blpyrazin-6-y1) -urea

o ﬁl@

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

Jf?( “

10 Compound 112 l-ethyl-3-{3-(4-methanesulfonyl-phenvyl)-
pyrido[2,3-blpyrazin-6-yl] -urea

Asaaact

c') CH,

Compound 113 N-{4-[6-(3~ethyl-ureido)-pyridol2,3-

blpyrazin-3- ylj -phenyl}-succinamic acid
15

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

acid salt (free bagse)
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N
O /(I/
)]\ ~ N
¢ N N N N
i H
o

HO— S
o7 e,

N
N

Hy

!
1

Compound 115 1-[3-{2,6-dimethoxy-pyridin-3-vy1l) -
pyrido{2,3-blpyrazin-6-yl] -3-ethyl-urea

(@] | = N\
HECAN)LTﬂ NN OO
H H
NN
0
H,C

Compound 116 1-[3-(2,6-dimethoxy-pyrimidin-4-yl) -
pyrido{2,3~-blpyrazin-6-yl]l~3-ethyl-urea
8O
AN TN, P N._-O-
HCT TN NN N, :If CH,

HCI)

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

H3o/\N’U\N NN NH
H H |
N
H

.

0O

Compound 118 l-ethyl-3-[3-(1H-indol-5-vyl) -pyrido(2,3-~
blpyrazin-6-yl]-urea
/\N/U\N N/ N/

H.C
Ol R

NH

Compound 119 1-(3-chloro-pyrido(2,3-blpyrazin-6-yl}-
3-ethyl-thiourea
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N° N N G
H

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

e

Compound 121 acrylic acid-4-[6-(3-ethyl-ureido) -
pyrido(2,3-b] -pyrazin-3-yl] -phenyl-
ester

’U\N NZ N o)
: O/lw¢CH2

Compound 122 1-~[3-(4-cyano-phenyl)-pyridol[2,3-
blpyrazin-6-yl] -3-ethyl-urea

R

Compound 123 1-(3-benzofl,2,5]oxadiazol-4~-yl-
pyrido[2,3-blpyrazin-6-yl)-3-ethyl-urea

N
2L
g P N~
A NJU/?
f ZN
Compound 124 l-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl] -urea

e

Compound 125 1-[3-(2,6-dimethoxy-phenyl)-pyrido[2,3-
blpyrazin-6-yl] -3-ethyl-urea
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J A
N N N
H
?
CH

Compound 126 1-[3-(3-acetyl-phenyl)-pyrido(2,3-
-blpyrazin-6-yl] -3-ethyl-urea

O \N\

Jo L,
N~ "N N
H

RS
=

Compound 127 l-ethyl-3-[3-{3-morpholin-4-yl-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea

O N N\ o

Compound 128 1-[3-(6-amino- pyrldln 3-yl)-pyridol[2,3-
blpyrazin-6-yl] -3- ethyl-urea

gy,

Compound 129 3-{4-[6-(3-ethyl-ureido)-pyrido{2,3-b]-
pyrazin-3-yl] -phenoxy}-propionic acid

SARea IRy

Compound 130 l-isopropyl-3-(3-phenyl-pyridoi2,3-
blpyrazin-6-yl) ~urea

Ny L@

Compound 131 1l~-cyclopentyl-3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl) -urea
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Compound

Compound

Compound

Compound

Compound

132

- 101 -
SU Ve
N7 N N/NlTi]
H H

l-pentyl-3- (3-phenyl-pyrido[2,3-
blpyrazin-6-yl) -urea

b T

133 N~{4-[6—(B—ethyl—ureido)~pyrido{2 3-

134

135 1

136

137

pyrazin-3-yl] phenyl -acrylamid

e

l-tert-butyl-3- (3-phenyl-pyridof2,3-
blpyrazin-6-yl) -urea

H,c CH N
SV g

H§>\(LN}WfK¢kT:j
H o H

1-{2-hydroxy-ethyl) -3~ (3-phenyl-
pyridol2,3-blpyrazin-6-yl) -urea

o

l-cyclobutyl-3-{3-phenyl-pyrido(2,3-
blpyrazin-6-yl) -urea

Rasaae

1-allyl-3-[3-(4-nitro-phenyl) -
pyridol2,3-blpyrazin-7-yl]l -thiourea
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H H
N N N
HZCA/’\/ N X
T
N N
ND

i
O

Compound 138 l~ethyl-1-{(ethylcarbamoyl)-3-(3-phenyl-

Compound 139

Compound 140

Compound 141

Compound 142

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

Aiﬁjﬁ

3

[3- (4-hydroxy~phenyl)-pyrido[2, 3-
blpyrazin-6-yl] -carbamic acid-allyl-

ester

i /Eiﬁj:N\
lﬁciv/\oJLﬁ N/ N;LT::]\
OH

(3-phenyl-pyrido[2,3-blpyrazin-6-yl) -

carbamic acid-ethyl-ester

2 O
N° N N
H

l1-ethyl-3-[3-(4-phenyl-piperazin-1-yl)-
pyrido(2,3-blpyrazin-6-vl] -urea

PG
JLN NTINTONTY
RS &
1-(2,2-dimethyl-{1,3]ldioxolan-4-

yvimethyl) -3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl) ~urea

0 AN N\

Jo N
N N N N
H
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Compound 143 1,3-Bis-(3-phenyl-pyridol2,3-blpyrazin-

6-vl) -urea
/N d [ 0 !\ N\
NN N’U\N NT N7
7 H H

Compound 144 N- (3-phenyl-pyrido[2,3-blpyrazin-6-vy1)-
acetamidin '

O

LA A

H,C” N N-Nj\©
!

Compound 145 l~ethyl-3-[3-{(2-methoxy-pyridin-3-yl) -
pyrido{2,3-blpyrazin-6-yl] -thiourea

JU L,
N N N
H

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

o R

Compound 147 1- (3-hydroxy-propyl)-3-(3-phenyl-

=

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

Compound 148 1l-ethyl-3-{3-[4-(3-morpholin-4-yl-
propoxy) ~-phenyl] -pyrido (2, 3-blpyrazin-
6-yl}-urea

S Laia

Compound 149 l-ethyl-3-[3-(4-hydroxy-phenyl) -
pyridol[2,3-blpyrazin-6-yl] -thiourea
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LOC
/u\ i e ’J\©\
N N N
H
OH

Compound 150 l-ethyl-3-(3-p-tolylaminc-pyridol2,3-
blpyrazin-6-yl) -~urea

o N N\ CH
)j\ I < /:L
N N N N
H H

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

J’tN N/ N;ﬁOH
H

Compound 152 3-[6-(3-ethyl-ureido) -pyridol(2,3-
blpyrazin-3-yl] -benzoic acid

)Lﬁ P NJ\Q/“\OH

-

Compound 153 1~[3-(3,4-dimethoxy-phenyl) -pyrido{2,3-
blpyrazin-6- yl} -3-ethyl-urea

Compound 154 1-{3-{(4-amino-3-methoxy-phenyl) -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

Compound 155 3-[6-(3-ethyl-ureido) -pyrido[2,3-b]-
pyrazin-3-y1l]-benzamid

O = N\ O
/u\ I = /j\gl\
N N N NH.
H

Compound 156 1-[3-(3-chloro-4-hydroxy-5-methoxy-
phenyl) -pyrido{2,3-blpyrazin-6-y1]-3-
ethyl-urea
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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N
X
2L &
N
O N NN
HoH
OH
ol

157 1-ethyl-3-~(3-m~tolylamino~pyrido-[2,3-

blpyrazin-6-vyil) ~urea
N
6] Ny ™
/\)L/E:[/
HC NN NN CH,

158 1-ethyl-3-[3- (4~methoxy-phenylamino) -
pyridel2,2-blpyrazin-6-yll -urea

‘ CHy
3 0
HQ&NkN NSNS
= W H A

159 1-[3- (4~chloro-phenylamino) -pyrido-{2,3-
blpyrazin-6-yl]-~3-ethyl-urea

i /(\IN\I /@CF
—~ )I\ N
N "N °N

160 1~ethyl-3~(3~o-tolylamino-pyride{2,3-b]-

pyrazin-6-yl)-urea

1A
md“wim NN
HoH &,

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

. 0 O
Hp’“wjﬁq NN AN
H o H H

162 1-ethyl-3-[3~(4-ethyl-phenylamino) -
pyrido(2,3-blpyrazin-6-yl] ~urea

j\ ﬁN\l /@/\CHS
He T N N N
HoH H

163 l-ethyl-3-{3-{3-methoxy-4-methyl-
phenylamino) -pyrido[2,3-blpyrazin-6-~vy1] -

urea
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Compound

Compound

Compound

Compound

Compound

Compound
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L oL
AT
: CH,

164 l-ethyl-3-{3-(4-hydroxy-phenylamino) -
pyridol2,3-blpyrazin-6-yl] -urea

O
mf\wmw NN
Moo H

165 1-ethyl~-3-[3-(5~methyl-pyridin-2-yl-

amino) -pyrido[2,3-blpyrazin-6-v1l] -urea
\N\ " CH,
AL LY
H,CT N7 NN ONT NN
H o H H

166 1-ethyl-3-[3-(1l-methyl-1H-pyrazol-3-
ylamino) -pyrido{2,3-blpyrazin-6-yl]-urea

PoePs
N~CH
WG\WKN NOONTSNTN T
HoH H

167 1-ethyl-3-[3-(4-fluoro-phenylamino) -
pyridoi2,3-blpyrazin-6-yl] ~urea

%UNWKN NN NS
HoH H

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

yll-urea

I Foel

HO\/\/«.N N N/ N/ X O
H H I P

oH

169 Phosphoric acid-mono-{4-[6-(3-ethyl-
ureido) ~pyrido-{2,3-blpyrazin-3-yl]~-2-

methoxy-phenyllester

0 ! S N\
P
Hac’”‘N’ﬂ‘N NN Och,
H o H
oH
o on

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

pyrido{2,3-blpyrazin-6-y1l]-3-ethyl-urea
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Compound

Compound

Compound

Compound

Conmpound

Compound

171 1-[3-(4~-chloro-2-methoxy-~phenyl) -
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea
N CH

of\\o’3
bgc’A\N’ﬁ‘N NN
H o H :

ci

172 1-[3-(3,5-dimethyl~1H-pyrazol-4-yl) -
pyrido[2,3-blpyrazin-6-yl]}-3-ethyl-urea

A A A AT
HCT N7 N7 NN \N‘N
H,C H

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

)LN[N/ NN
H | N
N

CH,

174 1-[3-(5~cyano-thiophen-2-yl) -pyrido[2,3-
blpyrazin-6-yl] -3-ethyl-urea

A N;Lwiirz?N
H \ /

175 Sodium 2-chloro-4-[6-(3-ethyl-ureido) ~
pyridol2,3-blpyrazin-3-yl]-6-methoxy-
phenolate

N
I ﬁ\
)j\ 2N~ 0
H,e” N7 NN N “cH
HooH
o
ol

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

T 1L ]\CL
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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177 1-[3-{3-chloro-4-wmethoxy-phenylamino} -
pyridel2,3~blpyrazin-6-yl] -3-ethyl-urea

e el I
Hﬁ”‘g N NN g’\ o

178 1-ethyl-3- ({3~ {naphthalen-z-ylamino) -
pyrido{2,3-blpyrazin-6-yl] ~urea

2 O OO
Hﬁﬂwkﬂ VTN
5 R H

179 i-ethyl-3-[3-{guinolin-3-ylawmino} -
pyridol2,3-blpyrazin-6-yl] ~urea

-
H@"WKN N NN
HoH H

180 1~ [3~ (3, 5~dimethoxy~phenylamino) -
pyrido{2, 3-blpyrazin-6-yll-3-ethyl-urea

O'CH3
SoeUe!
/\ﬁkg N/ Nf g‘é ‘?
’ CH,

181 i-ethyl-3-[3~ (pyrazin-2-ylamino} ~

H,C

pyrido{2,3-blpyrazin-6-yl}-~urea
N N
B 1
LALALD

182 1~ethyl-3- [3- (3-isopropoxy-phenylamino) -

HGTN
H

pyrido{2,3-blpyrazin~-6~yl]l-urea
N
H:sC/\g)g\g \Nﬁj\Ng\g [y O’J\CHa

183 l-ethyl-3-[3~{4-hydroxy-2-methoxy-
phenyl) -pyrido{2,3-blpyrazin-6-yl] ~urea
p-toluenesulfonate



10

15

Compound

Compound

Compound

Compound

Compound
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N
Pee
o .

He™ N N N N “SCH,
H H

OH
H,C. ::

{,O
TOH

1)

O

184 1-[3-(2-chloro-pyridin-4-ylamino) -
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea

L L
|
md\gkﬁ NigaiNig ﬁ\ al

1851-[3-(3,5~-dichloro-4-hydroxy-
phenylamino) ~pyrido{2,3-blpyrazin-6-y1] -
3-ethyl-urea

cl

Lers A

mﬁ“ﬁkw N NN cl
* H H H

186 1-[3-(3,5-dichloro-4-hydroxy-phenyl) -
pyridol2,3-blpyrazin-6-yl]l-3-ethyl-~urea

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

N .
O i TR © CH,
N /u\ & “
H,C N l:ti N N ﬁ Q
H t CH,

188 1-ethyl-3-[3-(3-hydroxy-4-methyl-
phenylamineo) -pyrido[2,3-blpyrazin-6-vy1]-
urea

O QT
%v“wmw NN N oH
RoOH H
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Compound 189 3-[6- (3-ethyl-ureido)-pyrido[2,3-b]-
pyrazin-3-ylamino]-5-trifluoromethyl -

benzoic acid
o} \N\
J A
N7 NN N
H H

Compound 190 1-ethyl-3-[3-(6-methoxy-pyridin-3-

F
F.'

yvlamino) -pyrido[2,3-blpyrazin-6-yl] -urea
N o}
X, N/N/lﬁ\w

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

CH,
D
N "N 'N° N CH
H M

Compound 192 1-[3- (4-cyano-phenylamino) -pyrido-{2,3~
blpyrazin-6-yl] -3-ethyl-urea

=N

o] \N\ z
L
N "N 'N” 'N
H H

Compound 193 1-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenyl) ~pyrido{2,3-blpyrazin-6-yl] -urea
(Z) -but-2-enedicarboxylic acid-salt

A

HO—<—>-OH

Compound 194 1-ethyl-3-[3-{(4-hydroxy-3-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yll-urea
hydrochloride
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N
/ﬂ\ N = 0
He” N ST N NN e
HoH
OH
H
o’

Compound 195 l-ethyl-3-(3-phenyl-pyrido[2,3-
blpyrazin-6-vl) -thiourea

SaRaae

Compound 156 1—(Buchloro—pyrido[z,B—b]pyraéin—G—yl)-

3-cyclohexyl -urea
N
L,
[:mew M'%Lm
H H

Compound 197 l-ethyl-3-[3-(4-hydroxy-3-methoxy-
phenylamino) -pyrido(2,3-blpyrazin-6-y1] -

urea

]

CH,

Compound 198 l-ethyl-3-[3-(4-hydroxy-3,5-dimethyl-
phenyl) ~pyrido (2, 3-blpyrazin-6-yl] ~urea

g

Compound 199 3-ethyl-l-phenethyl-1-(3-phenyl-
pyrido[2,3-blpyrazin-6-yl) -urea

gacen®

Compound 200 1-allyl-3-{3-[4- (tetrahydro-pyran-2-
vlioxy) -phenyl] -pyrido{2,3-blpyrazin-6-
yl}-thiourea
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HOs P P
N L)
6] O

Compound 201 3-ethyl-1-[3-(4-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl] ~1-propyl-urea

P /l©\
N° 'N° N
LW b
CH, CH,

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

Sean”
3

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

0 \N\
2O
i SN

Compound 204 1~ (4-hydroxy-butyl) -3-(3-phenyl-
pyridol2,3-blpyrazin-6-yl) -urea
hydrochloride

cr/

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

chfo\/NV/\N J:N]: j\f:]
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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206 1~ (4-amino-butyl)-3- (3-phenyl-
pyridol2,3- b]pyraz1n 6-yl) ~urea

207 1- (5-hydroxy-pentyl) -3- (3-phenyl-
pyride{2,3-blpyrazin-6-yl) ~urea

O \N\
e L l©
HO N° "N° N N
} H H

208 3-[6- (3~ethyl-ureido) -pyrido(2,3-b]~
pyrazin-3-yl] -N-methyl- benzamlde

Sasaavas

209 1-ethyl-3-{3- (2-methoxy-5-methyl-

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

/ﬂ:’\ Ny - CHs

CH,

210 1-ethyl-3-(3-p-tolyl-pyrido([2,3-b]

pyrazin-6-yl) -urea

211 l-ethyl-3-[3- (methyl-p-tolyl-amino) -
pyrido (2, 3-blpyrazin-6-yl] ~urea

NN CH,
X
ﬁNN&i
CH,

212 1-ethyl-3-[3-(2-p-tolyl-ethylamino) -
pyrido(2,3-blpyrazin-6-yl] -urea

N\ CH
VoW,
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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213 1-ethy1-3w[3~(4—methyl—benzylamino)—
pyrido{2,3-blpyrazin-6-yl] -urea

Ns .
CH

214 1l-ethyl-3-[3~-(3-fluoro-4-methyl-phenyl-
amino) ~pyrido{2,3-blpyrazin-6-yl] -urea

° PN CH,
X
N NT NT N F
H H

215 1-{3-(3,4-dimethyl-phenylamino) ~

3

pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea
N CH
XA,
JN N élN CH,
H H

216 1~ethyl-3-[{3-(4-isopropyl-phenylamino) -
pyrido[2,3-blpyrazin-6-yl] -urea
A CH,
o N Ay on,
~ AL T

N

H,C
8 H H

Iz

217 1~ (4-morpholin-4-yl-butyl) -3~ (3-phenyl-
pyridol2,3-blpyrazin-6-yl) -urea

218 N-{4-[3-(3-phenyl-pyrido[2,3-blpyrazin-
6-yl) ~ureido] -butyl}-acetamide

WESH VB

219 1-[3-(3-amino-4-wmethyl-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

Hsc/\H)Lﬁ N/ N/]\@NHz
CH
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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220 1-[3~-(3-acetyl-2-fluoro-phenyl) -~
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

H A AL 2
NTONTN cH
H

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

Riaaary

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

JLQ NN SN
P O/\

223 1-ethyl-3-[3-(2-fluoro-4-methyl-phenyl) -
pyrido[2,3-blpyrazin-6-yl] -urea

224 1-ethyl-3~[3-(3-fluoro-4-methoxy-
phenyl) yrldoEz 3-blpyrazin-6-yl] -urea

225 1-ethyl-3-[3-(2-fluoro-3-methoxy-
phenyl) -pyrido[2,3-blpyrazin-6-yl}-urea

J’LN N/ N:/H@/O‘
H

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

Compound

Compound

Compound

Compound

Compound
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0 \N\
J A o.
NTONTON CH,
‘ Q
we©  CHy

227 1-[3-(3,5~-difluoro-2-methoxy-phenyl) -
pyrido([2,3- b]pyrazxn 6~ yl] ~3- ethyl urea

2281—ethyl—3»[3~(4—trifluoromethyl—phenyl)-
pyrido([2,3-blpyrazin-6-yl] ~urea

le] R N\

U ee
N N N

0

F

F

229 1~ethyl-3-{3-(2,3,4-trimethoxy-phenyl) -
pyrido[2,3-blpyrazin-é-vyl] -urea

.jENR oM
wlw:&zob%
Q
CH,

230 1-[3-(3-chloro-4-methoxy-phenyl) -
pyrido{2,3-blpyrazin-6-yl] -3-ethyl-urea

WS
JLN r('N;LI::[a
i
?
CH,

231 1-ethyl-3-[3-{(3-fluoro-4-hydroxy-
phenyl) -pyrido(2,3-blpyrazin-~-6-yl] -urea

Sisascl

232 l-ethyl-3-[3-(6-fluoro-pyridin-3-y1l) -
pyrido[2,3-blpyrazin-6-yl] -urea

A
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Compound 233 1-[3-~(2,4-dimethyl-thiazol-5-y1l) ~pyrido-
{2,3-blpyrazin-6-yl]l-3-ethyl-urea

¢! ! N N\
H,C § g NTON ] ,}-—‘CHS
ne'

Compound 234 1-ethyl-3-[2-(2-methoxy-phenyl) -

(%]

pyride{2,3-blpyrazin-6-yl] -urea

Hsc/\ﬁ)j\ﬁ N/ N/

Compound 235 1-{3-(2-chlorc-pyridin-4-~vyl)-pyrido{2,3-~
blpyrazin-6-yl} -3-ethyl-urea

mﬁ“mkwkﬁ NN
H H Lon

10 Compound 236 1-[3-{5-acetyl-thiophen-2-y1l) -
pyrido{2,3-blpyrazin-6-yll-3-ethyl-urea

QO
7 ew,

Compound 237 1-[3-{5-chlora-~thiophen-2-y1) -
pyridof{2,3-blpyrazin-6-yl]-3-ethyl-urea
O [\’\5‘\3.
/\)L F S
H,C ﬁ ﬁ N N \/Cl
Compound 238 1-ethyl-3-~[3-(3~methoxy-phenyl) -
pyrido(2,3-blpyrazin-6-yl]-urea

H3CAﬁ/{Lﬁ N/ N)\©/O\CH3

Compound 238 1-[3~(3-bromo-5~methoxy-phenyl) ~
20 pyrido{2,3-blpyrazin-6-yl]l-3-ethyl-urea
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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240 1-[3-(benzothiazol-6-ylamino) -
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea

£, 002, 0
H H

241 l-ethyl-3-[3-(4-methyl-3-
trifluoroomethyl -phenylamino) -
pyridol2,3-blpyrazin-6-yl] -urea

0 Sy CH,
R :
N N° N N
H H FF

242 1-[3- (3-¢cyano-4-methyl-phenylamino) -
pyrldo[z 3-blpyrazin-6-yl] -3-ethyl-urea

R,

243 1-ethyl-3-[3~-(4-phenoxy-phenylamino) -
pyridol2,3-blpyrazin-6-yl] -urea

0 \N\ = o AN

/\./u\!//j\\; I/
N N N N N
H H H

244 1-[3- (4-chloro-3-methyl-phenylamino) -
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea

o Yy cl
/u\ i = /j\
"NTUNTUONTUNT N CH,
H H

245 1-[3-(2-chloro-4-methyl-phenylamino) -
pyrido{2,3-blpyrazin-6-~yl]-3-ethyl-urea

W¥seVeg

246 1-ethyl-3-{3-(3-trifluoroomethyl~
phenylamino) -pyrido[2,3-blpyrazin-6-yl]-

Q\N\
X .
N "N "N N
H _ H £ F

urea
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Compound

Compound

Compound

Compound

Compound

Compound

Compound
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247 1-{3~-(2~chloro-4-trifluoromethoxy-
phenylamino) -pyrido[2,3-blpyrazin-6-y1l] -
3-ethyl-urea

N 0 F
iﬁi@r\‘*’
LA F
N 'N N N i
H H a

248 1-[{3-{4-chloro-2-methoxy-5~-methyl-
phenylamino) -pyrido[2,3-blpyrazin-6-y1]-
3-ethyl-urea

CH,
JJ\N N NSNS
H Ho L
H,C”

249 1-ethyl-3-[3~{(4~-methylsulfanyl-phenyl) -
pyrido[2,3-blpyrazin-6-yl] ~urea

Sisaay

250 3-[6~(3~ethyl-ureido) -pyrido(2, 3-

blpyrazin-3-yl] -benzenesul fonamide

0 S s 0

Jo A L
N N N B NH
H O

251 N-{4-[3- (3-phenyl-pyrido[2,3-blpyrazin-
6-yl) -ureido] -butyl}-methanesul fonamide

HaC‘ N\/\,/\N /(\/[ j@
- W
Q

252 1- [3~ (benzo[1,3]dioxol-5-ylamino) -
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea

3 0

253 3-[6-(3-ethyl- ureldo) pyrido{2,3-

blpyrazin-3-ylaminol -benzoic acid
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NN I N N
H H H 5

Compound 254 2-chloro~4-[6-(3-ethyl-ureido) -
pyrido(2,3-blpyrazin-3-ylamino] -benzoic
acid |

AN
/\ﬁiﬁmf(lﬁ )

Ci

Compound 255 l-ethyl-3-[3-(3-methoxy~-5-
trifluoromethyl-phenylamino) -pyridol2, 3-
blpyrazin-6-yl] -urea

Fo F
F
PSS
IS W SN
HoOH H ?

Compound 256 1-ethyl-3-[3-(pyrimidin-2-ylamino) -
pyrido{2,3-blpyrazin-6-yl] -urea

OO0
/\N) LN NT N NJ%N
H o H H

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

carboxylic acid

I
/\N N N/ N/ N
H H H

Compound 258 l-ethyl-3-[3-(4-hydroxy-chinolin-2-
ylamino) -pyrido[2,3-blpyrazin-6-yl] -urea

H
O £
o o T~
/\N)LN NN I SN
H o H H
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Compound 259 l-ethyl-3-[3-(guinolin-6-ylamino) -~
pyrido[2,3-blpyrazin-6-yl] -urea

iUfIlQJ

Compound 260 1-ethyl-3-[3-(3,4,5-trimethoxy-
phenylamino) -pyrido {2, 3-blpyrazin-6-y1]-

urea

~
Pee ,&o\
e o,
/l‘kN N N \N \O/
H H

Compound 261 l-ethyl-3-[3-(1H-indol-6-ylamino) ~
pyridol2,3-blpyrazin-6-yl] -urea

ASNTONTONT W N N
H 8] H o

Compound 262 1—ethy1»3~E3~(3—oxoﬂ3,4~dihydr0n2H~
benzoll,4]oxazin~7-ylamino) -pyrido(2,3-

blpyrazin-6-yl] -urea
H
S Yy
AN W ~o
H H H

Compound 263 1-ethyl-3-[3-(guinoxalin-6-ylamino) -
pyrido[2,3~blpyrazin-6-yl] -urea

/\N)LN NN N SN
HoOH H

Compound 264 l-ethyl-3-{3-(3-trifluoromethoxy-
phenylamino) -pyrido[2,3-blpyrazin-6-yl] -
urea
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Compound 266 1-[3~
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Jig ﬁN\l /@ |
AN NN W N o/k\F
HooH H F

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

1L T

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

(dibenzofuran-2-ylamino) -

AL,

Compound 267 1- (6~-dimethylamino-hexyl}-3-1{3-

hydroxy-~3-methoxy-phenyl)

blpyrazin-6-yl] -urea

Compound 268 1- (4-dimethylamino-butyl)-3-[3-

Compound 269 1-[3-

Oral administration can
tablet,

golid form as

(4~

-pyrido[2,3-~

(4-
hydroxy-~-3-methoxy-phenyl) -pyrido (2,3~
blpyrazin-6-yl] -urea

‘ /lol\ HN\
N
e \/\/\N N N/ N/ O-\
H H
OH

pyrido(2,3-blpyrazin-6-yl]-3-(5-
morpholin-4-yl-pentyl) -urea

capsule,

=

take place,

gel

OH

(4-hydroxy-3-methoxy~phenyl) -

for example, 1

capsule,

(4-isopropoxy-phenylamino) -

n

dragee,
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granule or powder but also in the form of a potable
solution. For oral administration, the new compounds
according to the invention, as defined hereinbefore,
can be combined with known physioclogically compatible
adjuvants and excipients usually used, such as gum
Arabic, talc, starch, sugar such as, for example,
mannite, methyl cellulose, lactosge, gelatine,
surfactants, magnesium stearate, cyclodextrin, agueous
or non-agueous excipients, diluents, dispersants,
emulsifiers, lubricants, preservatives and flavourings
(e.g. ether oils). The compounds according to the
invention can also be dispersed in a microparticle,

e.g. nanoparticle composition.

Non~-oral administration can be effected, for example,
by intravenous, subcutaneous or intramuscular injection
of sterile agueous 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
materialg, e.g. Dbiclogically degradable polymers or
gsynthetic silicones such as, for example, silicone
rubber. Intravaginal administration can be effected by
means of wvaginal rings, for example. Intrauterine
administration can take place, for example, by means of
diaphragms or other suitable intrauterine devices. In
addition, transdermal administration can be provided,

in particular by means of a formulation suitable for

this purpose and/or suitable means such as plasters,

for example.

As has already been explained, the new compounds
according to the invention can also be combined with
further pharmaceutically active substances. Within the
framework of a combination therapy, the individual
active constituents cam be administered sgimultaneously

or separately and either by the same pathway (e.g.
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oral) or by separate pathways (e.g. oral and as
injection) . They can bhe present or administered in the
same or different quantities in a unit dose. A certain
dosage regime can be applied insofar as this seems
appropriate. In this way, a plurality of the new
compounds according to the invention can be combined

with one another.

The dosage can vary according to the type of
indication, the severity of the disease, the type of
administration, the age, sex, body  weight and
sensitivity of the subject to be treated over a wide
range. It 1is within the capabilities of a person
skilled in the art to determine a ‘“pharmacologically
effective quantity” of the combined pharmaceutical
composition. The administration can be made in a single

doge or a plurality of separate doses.

A suitable unit dose is 0.001 mg to 100 mg of the
active substance, i.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 comprisgsing 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, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
77, 7%, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
81, 92, 93, %4, 85, %86, 97, S8, 8%, 100, 101, 102, 103,
104, 105, 108, 107, 108, 109, 110, 111, 112, 113, 114,
115, 116, 117, 1is, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 128, 130, 131, 132, 133, 134, 135, 136,
138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148,
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148, 150, 151, 152, 153, 154, 155, 156, 157, 158, 15%, 160,
161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 17%, 180, 181, 182, 183, 184,
185, 186, 187, 188, 18%, 190, 191, 182, 193, 184, 195, 1896,
187, 188, 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, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256,
257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268
and/or compound 269" and optionally pharmaceutically
compatible excipients and/or adjuvants are covered by

the present invention.

Preferred and particularly preferred pharmaceutical
compositions are those which comprise at least one of
the aforesaild preferred compounds according to the
invention. Pharmaceutical compositions according to the
present invention can also contain, in addition to at
leagt one compound according to the invention, as
defined previously, at least one 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 pharmacologically active quantity, preferably in a
unit dose, e.g. the aforesaid unit dose and preferably
in an administration form which allows oral

administration.

With regard to pharmaceutical compositions comprising
compounds according to the invention and with regard to
the use of the compounds according to the invention as
medicinal preoducts, reference is made to the statements

made in connection with the use of the new compounds
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according to the invention themselves with regard to

the possibilities for usage and administration.

In a further aspect of the present invention, the
inventive object was surprisingly solved by preparing a
kit comprising a pharmacologically active gquantity of
at least one preferred compound accorxding to the

invention as presented above and a pharmacolegically

active guantity of at least one further
pharmacologically active substance 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-blpyrazines 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 schemes 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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scheme 1
| E} 1st stage " a
= Y0 reduction S 2 %,
T T B + x
HN7 N TONH, H,NT N NH, 5
1 2 3
2nd stage
L L
HNT TN N TR,
4
T T 1st stage o
0P~ 20 reduction PN g AN w
1 e —— ! + X{./ 2
ZNH, NT NH, 5
' 3
‘an stage
H,N ! N Nsz
NT TNy,

Precursors for selected examples of the inventive
pyrido[2,3-blpyrazines in which the substituents R2 and
R4 are to be substituted with hydrogen are obtainable,
for exawmple, by the ©procegs in scheme 2 or a

corresponding process known to those skilled in the
art.
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Scheme 2
L, 2= 0,
NN NS0 Pocl, HNT N N
8 9

Precursors for selected examples of the inventive
pyrido(2,3-blpyrazines in which the substituents R3
and/or R4 are to be the 0X;, S8Xs, NXX, radicals are
obtainable, for example, by the process in scheme 2 or

a corresponding process known to those skilled in the

art.
Scheme 3
O : H
SN 15t stage NP\ NgPie
[ OFt
H,N /L + EtO/le = HN L /L
| N7 TNH, 3 N H O
216 / 10
2nd stage
POCI,
3rd stage
R J\E\ cl Hase ﬁ/““‘\\ 'N\ O“”xg
N L L HOX. Hzmlll X,
N N7 O 3 N TNTT R
HEX,
11 HINX, 12
N 5,\><4
H,N Py .
N7 W e R
13
o
PN N\Xﬁ
HZN . 2 >{5
N7 R OONT
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For the precursor 11 shown above, the intermediate 9
from scheme 2 or else the intermediate 21 from scheme 6
or a correspondingly substituted intermediate can be

used.

Substituted precursors for selected examples of the
inventive pyrido(2,3-blpyrazines are obtainable, £for
example, by the process in scheme 4 or a corresponding

process known to those skilled in the art.

Scheme 4

Mo e 18t stage S A
H N I - HNA= ;[
NN T, X Hal
A

Kag NT N7 K
O—OTOS 16

15

The precursor 16 from scheme 4 can be converted to the
inventive substituted pyrido([2,3-blpyrazines, for
example, by the procegs in scheme 5 or a corresponding

procesgs known to those skilled in the art.
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Scheme 5
1st stage
LT e OO
{ S o
X N7 TN X
16 17
Phosgene or
carbonyidimidazole ><1ﬁ /U\ _Ej: I
11\P]JH
or K2 18

"

18

X, =N==5 E““ji J:
N 11\

19

?

Thiophosgene or
thiocarbonyldnmldazo!e

bt 11 “'NNH ‘@ T
!

3
}\t2

For the precursor 16 shown above, the intermediate 15

from scheme 4 can also be used.

Selected examples of the inventive pyrido(2,3-b]-
pyrazines in which the substituents R3 and/or R4 may be
selected alkyl, aryl or Theterocaryl radicals are

obtainable, for example, by the process in scheme 6 or
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corresponding processes known to those skilled in the

art.
Scheme B
1st stage
AM
X
BN -ﬂ;A:I: ;}—ca Hia ”ﬂ“w—ﬂgﬁ:li Aryl, HAr
XM X OF HAr— g My

Y-—ZnBr }(w\ _@ }
X =-B(OR},, -5nR,

v = alkyl

In the preparation of the inventive aryl/heterocaryl-
substituted pyridopyrazines, the intermediate 9 from
scheme 2 or else the intermediate 11 from scheme 3 or a
10 c¢orrespondingly substituted intermediate can also be

used for the precursor 21 shown above.

Selected aexamples of the inventive
pyrido[2,3-blpyrazines in which the substituents R3

15 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 those
skilled in the art.
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Scheme 7

1st stage

i =% - Hé’xm ,ﬁ R = o
oy N O H O oy T 3O
Ky Xg N° W Hal=e. Q.CLBLI X X, N7 N
25
Y = 0.2:, MXAG Y= (), 5, HX1Q '
G
CP“%“D;Y a

9 8] O
X ~ RS Y X R Y
5>y : oH By Is)
| ! - w | i = o —0
}{ﬂ xiﬂ N N -

v=g.g. ethyl X

28 z

The cleavage of the corresponding phosphoric esters can
be carried out by procedures which are known per se or
are known to those skilled in the art via methods known

from the literature.

The starting compounds and intermediates are either
commercially available or can be prepared by procedures
known per se or known to 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 primaxry
literature, whose contents are hereby incorporated into

the disclosure of the present application:

1) Houben-Weyl, Methoden der Organischen Chemie, Volume
4/1a, p. 343-350

2) Houben-Weyl, Methoden der Organischen Chemie, fourth
ed., Volume E 7b (part 2), p. 579; Degussa GB 1184848
{(1970); S. Seko, et al. EP 735025 (1996)

3} D. Catarzi, et al.; J. Med. Chem. 189%6, 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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5) Houben-Weyl/Science of Synthesis, Volume 16, p. 1269

6) C. L. Leese, H. N. Rydon J. Chem. Soc. 1955, 303-308;
T. 8. Osdene, G. M. Timmis J. Chem. Soc. 1855, 2033-
2035

7) W. He, et al. Bioorg. Med. Chem. Lett. 2003, 13,
3087-3100

8) M. S. A. El-Gaby, et al. Indian J. Chem. Sect. B
2001, 40, 185- 200; M. R. Myers, et al. Biocorg. Med.
Chem. Lett. 2003, 13, 3091-3096 ; A. R. Renslo, et
al. J. Amer. Chem. Soc. 1999, 121, 7459-7460 ; C. O.
Qkafor, et al. J. Heterocyclic Chem. 1983, 20, 199-
203; C. R. Hopkins, et al. Tet. Lett. 2004, 45,
8631-8633

9) J. Yin, et al. Org. Lett. 2002, 4, 3481-3484 ; O. A.
El-Sayed, et al. Arch. Pharm. 2002, 335, 403-410 ; C.
Temple, et al. J. Med. Chem. 1982, 35, 988-993

10) 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, 267-
274; G. 8. Poindexter, et al. Bioorg. Med. Chemn.
2004, 12, 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, et al. Synthesis 2004, 15, 2535-2539; M.
Darabantu, et al. Tetrahedron 2005, 61, 2897-2905; E.
Ford, et al. Tet. Lett. 2000, 41, 3197-31%8; T.
Shiota, et al. J. Org. Chem. 1999, 64, 453-457

13) J. F. Miravet, et al. Org. Lett. 2005, 7, 4791-
4794; A. L. Castelhano, et al. Bioorg. Med. Chem.
Lett. 2005, 15, 1501-1504.

14) J. W. Huffmann, et al. Bioorg. Med. Chem. 2006, 14,
247-262; T. Liu, et al. Org. & Biomolecular Chem.
2005, 3, 1525-1533
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General methods for the preparation of the inventive

compounds :

Scheme 1: 1st stage

2,6-Diamino-3-nitropyridine or 2-amino-3,5-
dinitropyridine are dissolved in a suitable inert
solvent, for example methanol, ethanol,
dimethylformamide or dioxane. After adding a catalyst,
for example Raney nickel, palladium on carbon or
platinum(IV) dioxide, the reaction mixture is placed
under a hydrogen atmosphere, and a pressure between 1
and 5 bar is established. The reaction mixture is
allowed to react for geveral hours, for example 1-16
hours, within a temperature range between 20°C and
60°C., Once the reaction has ended, the insoluble
regidues 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, is wused for the next reaction

without further purification.

2nd stage

The 1,2-dione derivative is initially charged in a
suitable inert solvent, for example methanol, ethanol,
dioxane, toluene or dimethylformamide. 2,3,6~
Triaminopyridine or 2,3,5-triaminopyridine, directly
after the reduction, as a sgolution of the crude
products in one of the abovementioned solvents, are
added to the initially charged 1,2-dione, opticnally
with addition of an acid, for example acetic acid or a
base, for example potassium hydroxide. The reaction
mixture is allowed to react within a temperature range
of 20°C to 80°C for a certain time, for example 20
minutes to 40 hours. Once the reaction has ended, any

precipitated solid is filtered off, for which the
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filter medium may consist, for example, of commercial
filter paper, and washed with the appropriate solvent,
and the remaining solid 1s dried wunder reduced
pressure, or the reaction mixture is freed of solvent
under reduced pressure. When dimethylformamide is used,
the reaction mixture 1s stirred into a large amount of
water and the precipitated scolid is filtered off, or
the agueocus phase is extracted with a suitable organic
gsolvent, for example dichloromethane or ethyl acetate,
and the organic phases are concentrated under reduced
pressure. The remaining crude product is pufified. by
recrystallization from a suitable solvent, for example
dioxane, or by column or flash chromatography on silica
gel or alumina. The eluent used is, for example, a

mixture of methanol and dichloromethane.

Scheme 2: 1st stage

The pyridopyrazinone derivative 8 is initially
charged 1in a suitable inert solvent, for example
dimethylformamide, dioxane or toluene, or without
gsolvent. A chlorinating agent, for example phosphoryl
chloride or thionyl c¢hloride, is added at room
temperature and the reaction mixture is 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.
Once the reaction has ended, the reaction mixture is
poured onto water and neutralized with a suitable
agqueous 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 solvent,
and the remaining so0lid is dried under reduced
pressure, or the agueous phase 1s extracted with a
suitable organic solvent, for example dichloromethane
or ethyl acetate, and the organic phases are
concentrated under reduced pressure. The remaining
crude product isg purified by recrystallization from a
suitable solvent, for example dioxane or toluene, or by

column or flash chromatography on silica gel or



10

15

20

25

30

35

- 136 -

alumina. The eluent used is, for example, a mixture of

methanol and dichloromethane.

Scheme 3: 1st stage

2,3,6~-Triaminopyridine or 2,3,5-triaminopyridine are,
directly after the reduction, as a solution of the
crude products, initially charged in one of the
abovementioned solvents. After an oxalic acid
derivative has been added, for example diethyl oxalate
or oxalyl chloride, the reaction mixture, optionally
with addition of an acid, for example hydrochloric
acid, sulphuric acid or glacial acetic acid, is allowed
to react within a temperature range of 20°C to 150°C
for a certain time, for example 10 minutes to 24 hours.
After the reaction has ended, any precipitated solid is
filtered off, for which the filter medium may consist,
for example, of commercial filter paper, and washed
with the appropriate solvent, and the remaining sgolid
ig dried under reduced presgure, 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 solid can be filtered off, or the agueous
phase, after neutralization with a suitable agqueous
base, for example sodium 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 initially 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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chloride, iz added at room temperature and the reaction
mixture is 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. Once the reaction has ended, the

reaction mixture ig poured onto water and neutralized

with a suitable aqueous base, for example sodium

hydroxide solution. Any precipitated solid is filtered
off, for which the filter wmedium may consist, for
example, of commercial £filter paper, and washed with
the appropriate solvent, and the remaining solid is
dried under reduced pressure, or the aqueous phase is
extracted with a suitable organic solvent, for example
dichloromethane or ethyl acetate, and the organic
phases are concentrated under reduced presgsure. The
remaining crude product is purified by
recyrystallization from a suitable solvent, for example
dioxane or toluene, or by column or flash
chromatography on silica gél or alumina. The eluent
used is, for example, a mixture of methanol '~ and

dichloromethane.

3rd stage

The intermediate 11 can be reacted with an
appropriate alcohol, thiol or amine and optionally with
a suitable base, preferably sodium hydride, pyridine,
triethylamine, potassium carbonate or sodium methoxide
in wethanol, in a sguitable inert solvent, for example
dimethylformamide, dimethyl  sulphoxide, methanol,
toluene, or in a base as the golvent, for example
pyridine or triethylamine, or without sgolvent. The
reaction mixture is allowed to react for a certain
time, for example 30 winutes 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 suitable catalyst, for
example trig(dibenzylideneacetone)dipalladium(0) or
tetrakis (triphenylphosphine)palladium(0) , and a
suitable ligand, for example 2-{dicyclohexyl-

phosphanyl)biphenyl oxr BENAP, and a suitable base, for
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example sodium tert-butoxide or potassium carbonate, in
a suitable solvent, for example toluene, dioxane or
dimethylformamide. The reaction mixture is allowed to
react for a certain time, for example 2 hours to 30
hours, in a temperature range between 60°C and 120°C.
After the reaction has ended, any precipitated solid is
filtered off, for which the filter medium may consist,
for example, of commercial £ilter paper, and washed
with the appropriate solvent, and the remaining solid
ig dried wunder reduced pressure, or the reaction
mixture is freed from the solvent under reduced
pressure. Alternatively, the reaction mixture can be
stirred into a large amount of 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 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
toluene, or by column or flash chromatography on silica
gel or alumina. The eluent used 1ig, for example, a

mixture of methanol and dichloromethane.

Scheme 4: lst stage

The intermediate 15 can be reacted with an
appropriate, suitable chloride, bromide, 1odide or
tosylate and optionally with a gsuitable base,
preferably sodium hydride, pyridine, triethylamine,
potassium carbonate or godium methoxide in methanol, in
a suitable inert solvent, for example
dimethylformamide, 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, in a temperature range between 20°C
and 150°C. Alternatively, the intermediate 15 can be

reacted. with an appropriate aryl bromide or ilodide and
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a suiltable catalyst, for example
tris(dibenzylideneacetone)dipalladium(0) , or
tetrakis {(triphenylphogphine)palladium(0), and a
suitable ligand, for example 2- (dicyclohexyl-

phosphanyl)biphenyl or BINAP, and a suitable base, for
example potassium carbeonate or sodium tert-butoxide, in
a suitable solvent, for example toluene, dioxane or
dimethylformamide. The reaction mixture is allowed to
react for a certain time, for example 10 hours to 30
hours, in a temperature range between 60°C and 120°C.
Once the reaction has ended, any precipiltated solid is
filtered off, for which the filter medium may consist,
for example, of commercial filter paper, and washed
with the appropriate solvent, and the remaining solid
is dried under reduced pressure, or any catalyst
residues are filtered off and washed with the
appropriate solvent, and the solvent 1s removed 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 aqgueous phase, after neutralization with a
suitable agueous acid, for example hydrochloric acid,
can be extracted with a suitable organic solvent, for
example dichloromethane or ethyl acetate, and the
organic phase concentrated under reduced pressure. The
remaining crude product is purified by
recrystallization from a suitable solvent, for example
ethanol 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.

Scheme 5: 1st stage

After the basic processes, the products formed by the
basic process can be converted in conversion reactions
to inventive conversion products in a procedure known

to the person skilled in the art.
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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 optionally a suitable base, preferably
sodium hydride, potassium hexamethyldisilazide,
pyridine, triethylamine or potassium carbonate, in a
suitable inert solvent, for example dimethylformamide,
dimethyl sulphoxide, acetonitrile, dichloromethane,
1,2-dichloroethane or dioxane, or 1in a base as the
solvent, for example pyridine or triethylamine, or
without solvent. The reaction mixture is allowed to
react for sgeveral hours, for example 1 -~ 24 hours,
within a temperature range between 0 and 80°C. Once the
reaction has ended, any precipitated solid ig filtered
off, for which the filter medium wmay consist, for
example, of commercial filter paper, and washed with
the appropriate solvent, and the remaining solid is
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 agqueous  phase, after
neutralization with a suitable aqueous acid, for
example hydrochloric acid, can be extracted with a
sultable oxganic solvent, for example dichloromethane
or ethyl acetate, and the orxganic phase 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 oxr
flash chromatography on silica gel or alumina. The
eluent used is, for example, a mixture of methanol and

dichloromethane.

Or, alternatively, when the product i1is 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 in a
suitable inert solvent, for example dimethylformamide,

tetrahydrofuran, toluene, dichloromethane or



10

20

30

35

- 141 -

acetonitrile. 1if appropriate, a suitable base,
preferably pyridine, sodium hydrogencarbonate,
triethylamine, N-methylmorpholine or sodium acetate, is
ugsed. The reaction mixture is allowed to react for a
certain time, for example 15 minutes to 24 hours, in a
temperature range between 0 and 60°C. Alternatively,
the reaction product 16 can be reacted with an
appropriate amine-phenyl-carbamate reagent and
optionally with a suitable base, preferably pyridine,
sodium carbonate, triethylamine or sgodium hydride, in a
gsuitable inert solvent, for example tetrahydrofuran,
dioxane, dichloromethane, dimethylformamide or
acetonitrile, or in a base as a sgolvent, for example
pyridine or triethylamine, oxr without solvent. The
reaction wmixture 1is allowed to react for a certain
time, £for example 1 hour to 18 hours, within a
temperature range between 0°C and 120°C. Once the
reaction has ended, any precipitated solid is filtered
off, for which the filter medium may consist, for
example, of commercial filter pa?er, and washed with
the appropriate solvent, and the remaining solid is
dried under reduced pregsure, or the reactlon mixture
is freed of the solvent under reduced pressure.
Alternatively, the reaction mixture can be gstirred into
a large amount of water and the precipitated solid can
be filtered off, or the agueous phase, after
neutralization with a suitable aqgueous acid, for
example hydrochloric acid, can be extracted with a
suitable organic solvent, for example dichloromethane
or ethyl acetate, and the organic phase concentrated
under reduced pressure. The remaining crude product is
purified by recrystallization from a suitable solwvent,
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.

For instance, when the product is to be a derivative

of compound 19 according to scheme 5, the reaction
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product 16 can be reacted with an appropriate
isothiocyanate and optionally a suitable base,
preferably sodium hydride, triethylamine, potassium
carbonate or pyridine, in a suitable inert solvent, for
example dimethylformamide, tetrahydrofuran, acetone or
toluene, or in a base ag 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 90 hoursg, within a
temperature range between 0 and 115°C. Once the
reaction hasg ended, any precipitated solid is filtered
off, for which the filter medium may consist, for
example, of commercial filter paper, and washed with
the appropriate solvent, and the remaining solid is
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 aqueous 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 ethancl 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 the compound 20 according to scheme 5,

the reaction  product 16 can  be reacted with

thiophosgene or thiocarbonyldiimidazole and an
appropriate amine in a suitable inert solvent, for
example dimethylformamide, tetrahydrofuran, toluene,

dichloromethane, ethanol or acetonitrile. Optionally, a
suitable base, preferably pyridine, godium

hydrogencarbonate, potassium carbonate, triethylamine
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or imidazole is used. The reaction mixture is allowed
to react for several hours, for example 1 to 24 hours,
in a temperature range between -10 and 80°C. Once the
reaction has ended, any precipitated solid is filtered
off, for which the filter medium wmay consgist, for
example, of commercial filter paper, and washed with
the appropriate solvent, and the remaining solid is
dried under reduced pressure, or the réaction mixture
ig freed of the solvent under reduced pressure.
Alternatively, the reaction mixture can be stirred into
a large amount of water and the precipitated solid can
be filtered off, or the aqgueous phase, after
neutralization with a suitable agueous acid, for
example hydrochloric acid, can be extracted with a
suitable organic solvent, for example dichloromethane
or ethyl acetate, and the organic phase concentrated
under reduced pressure. The remaining crude product is
purified by recrystallization from a suitable solvent,
for example 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.

Scheme 6: 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
to those skilled in the art.

For instance, when the product is to be a derivative
of compound 22 according to scheme 6, the vreaction
product 21 can be reacted with appropriate
aryl/hetercarylboronic acid ‘derivatives or
aryl/heterocarylorganotin  compounds and a sguitable
catalyst, for example PA(PPh) 4, (1,17~
bis (diphenylphosphino) ferrocene]dichloropalladium(II)
or Pd,(dba)s, and a suitable base, for example sodium
carbonate, caegium carbonate or triethylamine, 4in a

suitable solvent, for example dimethylformamide,
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dimethylformamide/water, toluene, acetonitrile,
dimethoxyethane or dioxane. The reaction wmixture is
allowed to react for a certain time, for example
6 hours to several days, within a temperature range
between 60°C and 120°C. Once the reaction has ended,
any precipitated solid is filtered off, for which the
filter medium wmay consist, for example, of commercial
filter paper, and washed with the appropriate solvent,
and the remaining solid is dried under reduced
pressure, or any catalyst residues present are filtered
off and washed with the appropriate solvent, and the
gsolvent ig removed under reduced pressure, or the
reaction mixture 1s freed from the solvent under
reduced pressure. Alternatively, the reaction mixture
can be stirred into a large amount of water and the
precipitated golid filtered off, or the agueous phase,
after neutralization with aisuitable agqueousg acid, for
example hydrochloric acid, can be extracted with a
suitable organic soclvent, for example dichloromethane
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 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.

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 appropriate alkylzinc
halideg and a suitable catalyst, for example PA(PPh,.),,
[1,1'"-bis (diphenylphosphino) ferrocene]dichloropalladium(II)
or PdCl,{(PPh;), 1in a suitable solvent, for example
dimethylformamide, tetrahydrofuran, " toluene,
dimethoxyethane or dioxane. The reaction mixture lsg
allowed to react for a certain time, for example 30
minutes to 48 hours, within a temperature range between
room temperature and 120°C. Once the reaction has

ended, any precipitated solid is filtered off, for
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which the filter medium may consist, for example, of
commercial filter paper, and washed with the
appropriate sgsolvent, and the remaining solid is dried
under reduced pressure, or any catalyst residues
present are filtered off and washed with  the
appropriate solvent, and the sgolvent is removed under
reduced pressure, or the reaction mixture is freed from
the solvent under reduced pressure. Alternatively, the
reaction mixture can be stirred into a large amount of
water and the precipitated solid filtered off, or the
agueoug phase can be extracted with a suitable organic
solvent, for example dichloromethane or ethyl acetate,
and the organic phase concentrated under reduced
pressure. The remaining crude product is purified by
recrystallization from a suitable solvent, for example
ethanol or ethyl acetate, or by c¢olumn or £lash
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 to scheme 7, the reaction
product 24 can Dbe reacted, for example, with an
appropriate chloride, bromide or iodide and optionally
with a sultable base, preferably sodium hydride,
pyridine, triethylamine, potassium carbonate or sodium
methoxide in methanol, in a suitable inert solvent, for
example dimethylformamide, dimethyl sulphoxide,
methanol, 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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and 140°C. Alternatively, an amino-substituted
intermediate 24 can be reacted, for example, with an
appxopriate chloride, bromide or iodide and a suitable
catalyst, for example tris(dibenzylidene-
acetone)dipalladium{(0}) or tetrakis (triphenylphosphine) -
palladium(0), and a suitable ligand, for example
2-{dicyclohexylphosphanyl)biphenyl or BINAP, and a
guitable Dbase, for example sgodium tert-butoxide ox
potassium carbonate, in a suitable solvent, for example
toluene, dioxane or dimethylformamide. The reaction
mixture is allowed to react for a certain time, for
example 2 hours to 30 hours, within a temperature range
between 60°C and 120°C. Once the reaction has ended,
any precipitated solid is filtered off, for which the
filter medium wmay consigt, £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 from the
solvent under vreduced pressure. Alternatively, the
reaction mixture can be stirred into a large amount of
water and the precipitated solid filtered off, or the
agqueous phase, after neutralization with a suitable
agueous acid, for example hydrochloric acid, can be
extracted with a suiltable 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 sgolvent, for example dioxane, ethyl acetate 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.

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, potasgium ~ carbonate or lithium

diisopropylamide, 1in a suitable inert solvent, for
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example dimethylformamide, dimethyl sulphoxide,
methanol, 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
1 hour to 24 hours, within a temperature range between
g°eC and 100°C. Once the reaction has ended, any
precipitated solid is filtered off, for which the
filter medium may consist, for example, of commercial
filter paper, and washed with the appropriate solvent,
and the remaining solid is dried wunder reduced
pressure, or the reaction mixture is freed from the
solvent under reduced pressure. Alternatively, the
reaction mixture can be stirred intoc a large amount of
water and the precipitated solid filtered off, or the
agueous phase, after neutralization with a suitable
agqueous acid, for example hydrochloric acid, can be
extracted with é suitable organic solvent, for example
dichloromethane or ethyl acetate, and the organic phase
concentrated under reduced ©pressure. The remaining
crude product is purified by recrystallizatibn 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 is, for example, a

mixture of methanol and dichloromethane.

Under some of the reaction conditicns specified, OH,
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 NH,;, to
replace it with ©NO,, 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. Subsequently, at least one - preferably all -
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benzyloxy group(s) or NH-benzyl group{s) can be
eliminated, for example, with hydrogen and palladium on
carbon, and/or at least one - preferably all - S-benzyl
group(sg) can be eliminated, for example, with sodium in
ammonia, and/or at least one - preferably all - NO;
group (s) can be reduced, for example, with hydrogen and
Raney nickel to NH;.

Under some of the reaction conditions mentioned, OH, NH,
and COOH groups may possibly enter into undesired side
reactions. It is therefore preferred to convert
starting compounds and intermediates which contain at
least one OH group and/or at least one NH, group and/or
at least one COOH group to corresponding carboxylic
ester and carboxamide derivatives. In a modification of
the above-described processes, starting compounds and
intermediates which have at least one OH group and/or
which have at least one NH; group can be converted to
carboxylic ester or carboxamide derivatives by 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 egter 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 all -~
carboxylic ester or carboxamide group(s) in the
starting compounds and intermediates can be detached,
for example, with dilute agqueous acids or bases, in
order to release at least one - preferably all - OH
group {s) and/or NH; group(s) and/or COOH group(s) .

The invention will be explained in detaill with
reference to the following examples without being

restricted to these examples.
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Examples

I. Preparation of inventive compounds

The general synthesis methods which are based on the
synthesis schemes 1-7 were used to synthesize the following

inventive compounds.

The precursors used for the preparation of the inventive
compounds can - unless stated otherwise - be synthesized by

processes known to those skilled in the art.

The chemicals and solvents wused have been purchased
commercially from the c¢onventional suppliers (Acros,
Aldrich, Fluka, Lancaster, Maybridge, Merck, Sigma, TCI,
etc.) or synthesized.

Example 1:

1-Ethyl-3-[3-(3-hydroxyphenyl)pyridol[2,3-blpyrazin-6-

vilurea {compound 151)

Preparation of 1-(3-chloropyrido(2,3-blpyrazin-6-yl)-3-

ethylurea (reaction according to scheme 5)

100 mg of 3-chloropyrido[2,3-blpyrazin-6-ylamine
(0.55 mmol) were initially charged in 5 ml of predried
pyridine, and 44 pl of ethyl isocyanate (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
wag purified by means of column chromatography on silica
gel {eluent: dichloromethane/methanol). This gave‘a bright
vellow solid.



10

15

20

25

30

35

- 150 -

For the preparation of 3-chloropyrido{2,3-blpyrazin-6-

ylamine, reference 1is hereby made to the following

literature and to the processes known to those skilled in

the art:

1) T. S. Osdene, et al. J. Chem. Soc. 1955, 2033-2035 ; C.
I,. Leege, et al. J. Chem . Soc. 1955, 303-309

2) C. M. Atkinson, et al. J. Chem. Soc. 1856, 26-30 ; S.
Goswami, et al. Molecules 2005, 10, 929-936

Preparation of 1l-ethyl-3-[3-{3-hydroxyphenyl)pyrido[2,63-~

blpyrazin-6-yllurea (reaction according to scheme 6)

100 mg of 1-(3-chloropyrido(2,3-blpyrazin-6-yl)-3-ethylurea
(0.40 mmol) were initially charged in a DMF/water mixture

under nitrogen as a protective gas. Subsequently, 60.3 mg

of 3-hydroxyphenylboronic acid (0.44 mmol), 126 mg of
sodium carbonate (1.129 mmol) and 23 mg  of
tetrakis (triphenylphosphine)palladium(0) (0.02 mmol) were

added. The reaction mixture was stirred at 90°C for 4 h.
For workup, the mixture was admixed with water and the
precipitated solid was washed with dichloromethane. The
resulting crude product wag stirred once again in warm DCM,

filtered off and dried. This gave a yvellow 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-tolylaminopyridol2,3-blpyrazin-6-yl)urea
(compound 160)

Preparation of l-ethyl-3-(3-o-tolylaminopyrido[2,3-b] -

‘pyrazin-é6-yl)urea (reaction according to scheme 3)
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55 mg of 1-(3-chloropyridol2,3-blpyrazin-6-yl)-3-ethylurea

(0.22 mmol), 60 mg of o-toluidine (0.56 mmol), 33 mg of
gsodium tert-butoxide (0.33 mmol), 29 mg of
tris (dibenzylideneacetone)dipalladium(0} (0.03 mmol) and

78 mg of 2-({dicyclohexylphosphanyl)biphenyl (0.22 mmol)
were initially charged in 1.5 ml of predried toluene in a
microwave reaction vessel under nitrogen as a protective
gas. The reaction mixture was heated to 100°C (100 watts)
in the microwave for 30 minutes. Thereafter, the wvolatile
constituents were removed under reduced pressure and the
crude product was purified by column chromatography on
silica gel (eluent: dichloromethane/methanol). This gave a

vellow solid.

According to this method, further inventive compounds were

prepared: for example compounds 161, 180, 211, 212 and 213.
Example 3:

1-Ethyl-3- (3-phenoxypyridol2,3-blpyrazin-6-yl)urea
(compound 64)

Preparation of 1l-ethyl-3-{3-phenoxypyridol2,3-blpyrazin-6-

vl)urea (reaction according 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 digsolved in a little predried dimethylformamidé. The
mixture was stirred at 0°C for 1 h. Subseqguently, 100 mg of
1-{3~-chloropyrido(2,3-blpyrazin-6-yl)-3-ethylurea

(0.40 mmol) were dissolved 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 solution wag added to
ice-water and neutralized with 1 N HCl. The precipitated

crude product was purified by column chromatography on
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silica gel (eluent: dichloromethane/methanol). This gave a
white solid.

According to this method, further inventive compounds were

prepared: for example compounds 67, 69, 73, 80 and B87.

The reaction with amines can be carried out with
triethylamine as the base in dioxane, or without base in
dioxane. According to this wethod, further inventive
compounds were prepared: for example compounds 59, 62, 65,
81 and 88.

ITI. Physico-chemical characterisation

II.1 ESI MS data for selected compounds

Table 1: New pyrido[2,3-~-blpyrazine derivatives with
relevant MS data according to the general formula
I
, . MS m/z
Comp. |Pyridopyrazine derivative .
(M+H")

) 1-allyl-3-(3-phenyl-pyrido[2,3-blpyrazin-6- 393 0
y1l) -thiourea '

1-{(2-morpholin-4-yl-ethyl) -3~ (3-phenyl-

17 379.1

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

29 1-{3~(4-hydr0xymphenyl)~pyridoE2,3— 336 2
blpyrazin-6-yl] -3-prop-2-inyl-thiourea .

31 1-[3-(4-hydroxy-phenyl) -pyrido([2,3- 338 3
blpyrazin-6-~yl] -3-((e)-propenyl) -thiourea '

1-phenethyl -3~ (3-phenyl-pyridol2,3-
35 P - (3 -phenyl-py : 370.2
b}pyrazin-6-yl) -urea

1~{2,3-di-pyridin-2-yl-pyrido{2,3-b azin-
- ( 3% vi-py { lpyraz 372 1
6-yl)~-3-ethyl-urea

37 1-(2,3-dimethyl-pyrido[2,3-blpyrazin-6-yl)- |246.2
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. MS m/z

Comp. |Pyridopyrazine derivative

{M+HE")
3-ethyl-urea
1~[3-(4-hydroxy-phenyl)-pyridol[2,3-

28 , ¥ yrpReny LRy 296.1
blpyrazin-6-yl] -3-methyl-urea
1-allvl-3-[3~(4-phenoxy-phenyl)-pyrido[2,3-

30 yi- P y-phenyl) -pyri 308 1
blpyrazin-6-yl] ~urea

20 Methane sulfonic acid-4-[6-(3-allyl-ureido) - 200 .0
pyrido[2,3-blpyrazin-3-yl] -phenyl ester ’
4-dimethylamino-benzoic acid-4-[6-(3-allyl-

41 ureido) -pyrido{2,3-blpyrazin-3-yl] -phenyl 469.3
ester
Acetic acid-4-[6-(3-allyl-ureido) -

42 , , 364.1
pyrido(2,3-blpyrazin-3-yl]l -phenyl ester
l-ethyl-3-[3-{4~hydroxy-phenyl) -pyrido{2,3~

43 Y . y y-phenyl) -py { 3102
blpyrazin-6-yl] ~urea
1-[3-{4-amino-phenyl) -pyridol2,3-blpyrazin-

44 Phetys) mpyEs TRY 311.1
6-yll-3-methyl-thiourea
l-ethyl-3-(3-phenyl-pyrido[2,3-blpyrazin-6-

a5 Y P Y+-PY PY 594 2
yvl)-urea
l-acetyl-1-ethyl-3~(3-phenyl-pyrido(2,3-

46 Y, 7 P YRy 336.3
blpyrazin-6-yl) -~urea
1-allyl-3-[3-{4-fluoro-phenyl) ~pyrido[2,3~

47 v phenysi-py [ 324.0
blpyrazin-6-yl] -urea
1,1-diethyl-3-(3-phenyl-pyridoi2,3-

48 i pRenyL Py E 322.0
blpyrazin-6-yl) -urea
1-(2-chloro-ethyl)-3-[3-{4-fluoro-phenyl) -

49 . . 346.3
pyrido{2,3-blpyrazin-6-yl}-urea
l-ethyl-3-[3~(4-methoxy-phenyl)-pyrido[2,3-

50 Y ' y-phenyl) -py [ 324 2
blpyrazin-6-y1l] ~urea
1-(3-phenyl-pyrido[2,3-blpyrazin-6-yl)-3-

- phenyl-py [ Py yl) 308 .0
propyl-urea

52 [3-{3-phenyl-pyride[2,3-blpyrazin-6-yl) - 352.0
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pyridol2,3-blpyrazin-6-yl] -urea

. . . MS m/z

Comp. |Pyridopyrazine derivative .

(M+H")
ureido] ~acetic acid-ethyl ester
1~ (3-chloro-pyride (2, 3-blpyrazin-6-yl)-3-

53 Py PY 7 252.1
ethyl-urea
l-ethyl-3-[3~{4-fluoro-phenyl) ~-pyridoi2,3-

54 yeTeT phenyl) -py 312.2
blpyrazin-6-yl] -urea

. 1-[3-(3-chloro-4-fluoro-phenyl) -pyrido{2,3- 146 2
blpyrazin-6-yl} -3-ethyl-urea '
4-[6-(3-ethyl-ureido) -pyrido(2,3-blpyrazin-

56 - , )Y BY 338.1
3-yl] -benzoic acid
n-{4-{6-(3-ethyl-ureido) -pyridol2,3-

57 { 7 By ,{ 350.9
blpyrazin-3-yl] -phenyl}-acetamide :
1-{3~(2,4-difluoro-phenyl) -pyrido(2,3-

5 . phenyl) -py 329.9
blpyrazin-6-yl] -3-ethyl-urea
1-ethyl-3- (3-morpholin-4-yl-pyrido(2,3-

59 T ( P IETRY 303.1
blpyrazin-6-yl) -urea
l-ethyl-3-([3-(4-methyl-piperazin-1-y1l)-

60 .-y 2 , YRR Y 316.3
pyridol2,3-blpyrazin-6-yl] -urea
l-ethyl-3-[3-(2-hydroxy-phenyl)-pyrido(2,3-

61 % [3-(2-hy y-phenyl) -py 3102
blpyrazin-6-yl] -urea
l-ethyl-3-[3-(2-methoxy-ethylamino) -

62 v E ( 7 Y 291.2
pyrido[2,3-blpyrazin-6-yl]-urea

63 1-[3~(4~-chloro~-3-trifluoromethyl-phenyl) - 594
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea -
l1-ethyl-3-(3-phenoxy-pyrido[2,3-b razin-6-

64 g (3-p Y-PY lpy 310 2
vl)-urea

a5 1-[3~(cyclopropylmethyl-amino) -pyrido(2,3- 287 2
blpyrazin-6-yl]-3-ethyl-urea .
l-ethyl-3-{3- ridin-4-ylmethyl) -amino] -

se y {3-[(py Y Y ] oa 5
pyrido[2,3-blpyrazin-6-yl}-urea
l-ethyl-3-[3-(4-fluoro-benzyloxy) -

67 7 Y Y 341.9
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c Pyrid ine derivati s m/z

omp . ridopyrazine derivative

¥ ¥ BY (M+H")
1-ethyl-3- (3-~pyridin-4-yl-pyridol2,3-

68 1 Y ' PY Yi-PY 2953
blpyrazin-6-yl) -urea
l-ethyl-3-[3~{pyridin-3-yloxy)-pyrido[2,63-

69 Y | pYy Y Y -PY 311.3
blpyrazin-6-yl] ~urea

70 l-ethyl-3-[3~(tetrahydro~-furan-2-ylmethoxy) - 318 .2
pyridol2,3-blpyrazin-6-yl] -urea )
l-ethyl-3-{3~(4-morpholin-4-yl-phenyl) -

71 , Y 13- ,p yl-phenyl) 379.4
pyrido{2,3-blpyrazin-6-yl] -urea
1-ethyl-3-(3-hydroxy-pyrido[2,3-blpyrazin-6-

72 Y Y Yoy PY 234.3
y1l)-urea

. l1-ethyl-3-{3-(3-methoxy-phenylsulfanyl) - 355 o
pyrido(2,3-b]lpyrazin-6-yl]-urea '
l-ethyl-3~-(3-quinolin-3-yl-pyrido{2,3-

74 v . (3-q yLoRY { 345.1
blpyrazin-6-yl) -urea
1-{23-benzo[b]thiophen-3-yl-pyrido[2,3-

75 _ 350.1
blpyrazin-6-yl) -3-ethyl-urea
l-ethyl-3-[3- ridin-2-ylsulfanyl) -

"6 by (pyxic Y Y 327.3
pyrido{2,3-blpyrazin-6-yl]-urea
1-[3-(4-dimethylamino-phenyl) -pyrido{2,3-

7 ' Y phenyL) -py 337.2
blpyrazin-6-yl]l-3-ethyl-urea
n-i{4-[6-{3-ethyl-ureido) -pyridof2,3-

78 { _( Y By _ 387.3
blpyrazin-3-yl] -phenyl}-methane sulfonamide
l-ethyl-3-[3-(1lh-pyrazol-4-vyl)-pyrido{2,3-

-, thy | [3-(1h-py vi)-py [ S84 2
blpyrazin-6-yl] ~urea
1-{3-benzylsulfanyl-pyride{2,3-b razin-6-

80 7 YRRy 2 340.0
yl) -3~ethyl-urea

- l1-ethyl-3-[3-{4-methyl-[1,4]diazepan-1-yl) - 430 5
pyridol2,3-blpyrazin-6-yl] -urea )
1-{3-(4~amino-phenyl) -pyrido(2,3-b razin-

82 P yi) Py { Tpy 309.4
6-y1l]l -3-ethyl-urea

83 1-(3~amino-pyrido{2,3-blpyrazin-6-yl)-3- 233.3
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, MS m/z

Comp. |Pyridopyrazine derivative N

(M+H")
ethyl-urea

84 1-ethyl-3-pyrido{2,3-blpyrazin-6-yl-urea 218.3

86 l-ethyl-3-{3-(4-fluoro-2-hydroxy-phenyl) - 398 2
pyrido([2,3-blpyrazin-6-yl] -urea )
1-{(3-cyclopentyloxy-pyridel2,3-b razin-6-

87 yclopentyloxy-py Ipy 302 3
v1)-3~-ethyl-urea

- 1~ethyl-3-[3-(4-hydroxy-piperidin-1-y1) -

a8 Y Yl y-pip Yy 317 .2
pyrido(2,3-blpyrazin-6-yl] -urea

89 (3~-phenyl-pyrido[2,3-blpyrazin-6-yl)-urea 266.2
l-ethyl-3- (3-pyrimidin-S5-yl-pyride(2,3-

90 Y . 120 Yi-pYy 2663
blpyrazin-6-yl) -urea
1-ethyl-3- (3-pyridin-3-yl-pyridol2,3-

91 4 Y Yi-PY [ 595 3
blpyrazin-6-yl)-urea
1-allyl-3-(3-phenyl-pyridol2,3-blpyrazin-6-~

92 Y pReny LRy =Y 306.3
yl1lj -urea
l-ethyl-3-{3-piperazin-1-yl-pyrido[2,3-

93 7 . PP TRy 302.3
blpyrazin-6-yl)-urea
1-{3-(3~chloro-pyridin-4-yimethyl) -

94 pyrraIamaTy 7 329.3
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea
l-ethyl-3-[3-~ (6-methoxy-pyridin-3~vyl) -

95 _ 7 3 , vy Y 325.3
pyridol2,3-blpyrazin-6-yl] -urea
1-[3~(3,5-dimethyl-isoxazol-4-yl) -

96 _ , 313.3
pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-[3-(4-trifluormethoxy-phenyl) -

- . Y [3-¢ ‘ y-pheny 378.3
pyrido(2,3-blpyrazin-6-yl] -urea
l-ethyl-3-(3-furan-2-yl-pyridol[2,3~

98 Y YRRy 12 284.2
blpyrazin-6-yl) -urea

. 2 T
l~ethyl-3-[3-{2-methoxy-pyridin-3-vyv1i) -

99 Y ( , vy vyt 325.3
pyridoi2,3-blpyrazin-6-~-yl] -urea
1~-[3-(2,4-dimethoxy-phenyl) -pyrido[2,3-

100 yoR Y Py 353.9

blpyrazin-6-yl]-3-ethyl-urea
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. MS m/z

Comp. |Pyridopyrazine derivative .

(M+H")
l-ethyl-3-[3~{1h-pyrrol-2-yl1l)-pyrido{2,3~-

101 7 By YRRy 383.3
blpyrazin-6-yl]-urea
1-ethyl-3-[3~{(6-morpholin-4-yl-pyridin-3-

102 Y P . YRy 380.3
v1l)-pyrido(2,3-blpyrazin-6-yl]-urea
l-benzyl-3~ethyl-1-(2-phenyl-pyrido(2, 3-

103 Y Y PRERYS TRy 384.0
blpyrazin-6-vyl) -urea
1-[3-{2-amino-phenyl) -pyrido{2,3-b razin-

Loz { phenyl) -py [ Ipy 309 2
6-yl] -3-ethyl-urea
l-ethyl-3-[3-(4~-hydroxymethyl-phenyl) ~

105 _ Y Y Y yl-phenyl) 324.2
pyrido[2,3-b]lpyrazin-6-yl] -urea
1-[3-{3-amino-phenyl)-pyrido({2,3-blpyrazin-

106 P Y Py Py 308.2
6-yl]l-3~-ethyl-urea
1-[3-(4-acetyvl-phenvl)-pyrido{2,3-blpyrazin-

107 yeop Y PY PY 336.1
6-y1l]l -3-ethyl-urea
1-{3-(2,3-dihydro-benzofuran-5-yl) -

108 336.2
pyrido[2,3-blpyrazin-6~-yl]l-3-ethyl-urea
1-[3-(4-benzvloxy-3-fluoro-phenyl) -

109 Y Y P 1) 418.3
pyrido[2,3-blpyrazin-6-yl]l-3-ethyl-urea
1-(2,3~-dihydroxy-propyl) -3~ (3-phenyl-

110 Y 7R BY pheny 340.0
pyrido[2,3-blpyrazin-6-yl) -urea
l-ethyl-3-[3-(3-formyl-4-methoxy-phenyl) -

111 Y { Y y-phenyl) 352.1
pyrido[2,3-blpyrazin-6-yl] -urea
l-ethyl-3-[3-(4-methanesulfonyl-phenyl) -

112 Y , yRTRRenY 372.1
pyrido[2,3-blpyrazin-6-yll -urea

.«..1
n-{4-[6-(3-ethyl-ureido) -pyrido[2,3-

113 { { . 7 by . , 409.3
blpyrazin-3-yl] -phenyl}-succinamic acid
l-ethyl-3-(3-pyridin-4-yl-pyrido(2,3-

114 blpyrazin-6-yl)-urea wmethane sulfonic acid|j295.3
salt
1-{3-{(2,6~dimethoxy~pyridin-3-yl) -~

115 ) yoEY Y 354.9

pyridol2,3-blpyrazin-6-yl]-3-ethyl-urea
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C Pyrid i deri td MS =/z

omp . ridopyrazine derivative

A R (M+E")
1-[3-(2,6~dimethoxy-pyrimidin-4-vy1) -

116 , ? By 7 1356.1
pyrido[2,3-blpyrazin-6~yl] -3-ethyl-urea
1-[3-(2,4-dioxo-1,2,3,4-tetrahydro-

117 pyrimidin-5-yl)-pyridol2,3-blpyrazin-6-yl]l - |328.4
3-ethyl-urea
l-ethyl-3-[3-(1lh-indol-5-vy1l) -pyrido(2,3-

118 v yRITRY ’ 333.0
blpyrazin-6-yl] -urea
1-(3~-chloro-pyridol[2,3-blpyrazin-6-yl) -3~

119 ( By Py Y 268.0
ethyl-thiourea
l-ethyvl-3-{3~[4-(2-methoxy-ethoxy) -phenyl] -

120 . Y (e-1 , 7 y)pheny 368.4
pyrido[2,3-blpyrazin-6-yl}-urea
Acrylic acid-4-[6-(3~ethyl~-ureido) -

121 _ , 364.1
pyrido[2,3-b] -pyrazin-3-yl] -phenyl ester
1~{3-{(4~cyano-phenyl) -pyrido(2,3-blpyrazin-

122 7 P Y By by 319.1
6~yl]l-3-ethyl-uresa
1-(3-benzoll,2,5loxadiazol~4-yl-pyridol2,3-

123 . yerEy 336.0
blpyrazin-6-yl)-3-ethyl-urea
l1-ethyl-3-{3- (4-hydroxy-3-methoxy-phenyl) - :

124 - YRy yrpheny 340.0
pyrido(2,3-blpyrazin-6~-yl]-urea
1-[3~(2,6-dimethoxy-phenyl) -pyrido [2,3-

125 ‘ YIRS TRY 354.2
blpyrazin-6-yl] -3-ethyl-urea
1-[3-({3~acetyl-phenyl)-pyrido[2,3-blpyrazin-

126 yeP Y Y By 336.2
6-y1l]-3-ethyl-urea
l-ethyl-3-[3-(3-morpholin-4-yl-phenyl) -

197 Yy .P Yi-P Y 3792
pyrido[2,3-blpyrazin-6-yl]-urea
1- {3~ (6-amino~pyridin-3-yl)-pyrido[2,3~

128 BY 7 BY [ 310.2
blpyrazin-6-yl]-3-ethyl-urea
3-{4-[6-(3~ethyl-ureido) -pyrido{2,3-b]~

. { | y py: [ ] 2a.3
pyrazin-3-yl] -phenoxy}-propionséure
1-isopropyl-3- (3-phenyl-pyrido(2,3-

130 Propy P YRy 308.2

blpyrazin-6-yl) -urea
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C P id i derid ti ME m/z

omp . ridopyrazine derivative

P Y PY (M+E")
1-cyclopentyl-3-{3-phenyl-pyrido(2,3-

131 . yESoR Y PRERy=TRY 333.9
blpyrazin-6-yl) -urea
1-pentyl-3- (3-phenyl-pyrido[2,3-blpyrazin-6-

132 penty phenyl-py [ PY 336 2
y1l} -urea
n-{4-[6~-{3-ethyl-ureido) ~pyridol2,3-

133 { , Y 2y . 363.2
blpyrazin-3-yl] -phenyl}-acrylamide

: l-tert-butyl-3- (3-phenyl-pyrido(2,3-

134 oY phenyL Ry ' 322.1
blpyrazin-6-yl) -urea
1-{2-hydroxy~-ethyvl)-3-(3-phenvl-pyrido(2,3-

135 Y‘ v Y P 7Ry 310.2
blpyrazin-6-yl)-urea
l1-cyclobutyl-3- {(3-phenyl-pyrido[2,3-

136 y . Y (3-phenyl-py 319 8
blpyrazin-6-yl) -urea
1-allyl-3-[3-{4~-nitro~-phenyl)-pyridoi2,3-

137 1 ( . phenyl) -py [ 167 1
blpyrazin-7-yl] -thiourea
l-ethyl~1- (ethylcarbamoyl) -3- (3-phenyl-

138 _ Y 7 , 7 PhenY 365.1
pyridol2,3-blpyrazin-6-yl}-urea
[3-(4-hyvdroxy-phenyl) -pyrido[2,3-blpyrazin-

139 7 Y P ,y BY BY 323.0
6-yl] -carbamic acid-allyl ester
(3~-phenyl-pyrido[2,3-blpyrazin-6-vyl) -

140 P Y ¥ By Y 295.3
carbamic acid-ethyl ester
l-ethyl-3-[3-{(4~phenyl-piperazin-1-yl) -

141 _ Y preny PP Y 378.3
pyrido[2,3-blpyrazin-6-yl] -urea
1-(2,2~-dimethyl-[1,3]dioxolan~-4-ylmethyl) -3~

142 ) . 380.2

1 (2-phenyl-pyrido2,3-blpyrazin-6-yl)-urea
l,B—bis;(B— henvl-pyrido{2,3~blpyrazin-6-

143 P YooY Py 473 .3
yv1)-urea
n- (3-phenyl-pyrido(2,3-blpyrazin-6-yl) -

144 P YRRy { By vi) 264.8
acetamidine
l-ethyl-3- [3- (2-methoxy-pyridin-3-y1) -

145 , o _ Ry _ Y 341.2
pyrido[2,3-blpyrazin-6-yll ~thiourea

146 1- (4-hydroxy-butyl)-3-(3-phenyl-pyrido(2,3- {338.2
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) . . . MS m/z

Comp. |Pyridopyrazine derivative

(M+H")
blpyrazin-6-yl) ~urea
1- (3-hydroxy-propyl) -3-{3-phenyl-pyridof2,3-

147 Y' Y -propy paenyl-py 354 .2
blpyrazin-6-yl) -urea
i-ethvli-3-{3-[4-(3-morpholin-4-v1-propoxy) -

148 Y {‘ o , yl-propoxy) 437.3
phenyl] -pyrido[2,3-blpyrazin-6-yl}-urea
l-ethyl-3-[3- (4-hydroxy-phenyl) -pyrido(2,3-

145 Y [ y. y-phenyl) -py [ -
blpyrazin-6-yl] -thiourea
l1-ethyl-3-(3-p-tolylamino-pyrido[2, 3~

150 7 _ P Y BY { 323.2
blpyrazin-6-yl) -urea
l-ethyl-3-[3-(3-hydroxy-phenyl) ~-pyridol2, 3-

151 Y . [ % y-phenyl) -py [ 3102
blpyrazin-6-yl] -urea
3~-[6-(3-ethyl-ureido) -pyridol2,3-b razin-

152 Y . )Y { Ipyrazin 338.2
3~yl] -benzoic acid
1~[3-(3,4-dimethoxy-phenyl) -pyridol[2, 3~

153 [ y-phenyl) -py [ 354 1
blpyrazin-6-yll-3-ethyl-urea
1~[3-{4-amino-3-methoxy-phenyl} -pyrido{2, 3-

154 ( , y-phenyl)-py { 339.1
blpyrazin-6-yl] -3-ethyl-~urea
3-[6-(3~ethyl-ureido) -pyridol2,3-b]- in-

155 ( y ) -pyridol 1 -pyrazin _—
3-yl}l -benzamid
1-[3~(3-chloro-4-hydroxy-5-methoxy-phenyl) -

156 ‘ ? Y y-phenyl) 374.2
pyridol2,3-blpyrazin-6-yl]-3~ethyl-urea
l1-ethyl-3-{(3-m-tolylamino-pyrido~[2,3-

157 Y , ( Y BY { 323.3
blpyrazin-6-yl) -urea
l~ethyl-3-[3-(4-methoxy-phenylami -

158 Y , y-phenylamino) 339.0
pyridol2,3-blpyrazin-6-yl] -urea
1-[3-(4-chloro-phenylamino} -pyrido-[2,3-

159 ( P Y ) -pyrido-| 343.1
blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-({3-o-tolylamino- rido-2,3*b -

160 Y ( Y Py [ ] 323.2
pyrazin-~-6-yl) -urea
l-ethyl-3-[3-{pyridin-3-ylamino)-pyrido-

161 Y [ ’ py Y ) -pyrido 310.2
[2,3-blpyrazin-6-yl] -urea
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. MS m/z

Comp. |Pyridopyrazine derivative

(M+E")
1-ethyl-3~[3-(4~ethyl-phenylamino) -

162 . Y [3-( .Y p Y ) 339 2
pyrido[2,3-blpyrazin-6-yl]-urea
l-ethyl-3~[3-~{(3-methoxy-4-methyl-

163 ya L= Y Y 353.3
phenylamino) ~pyrido[2,3-blpyrazin-6-yl] ~urea
l-ethyl-3-[3-(4-hydxr ~phenylami -

Lea 2 [3-¢( ydroxy-phenylamino) 395 3
pyridol2,3-blpyrazin-6-yl] -urea
l-ethyl-3-[3~(5-methyl-pyridin-2-yl-ami -

165 . 3% [3- (5~methyl-pyridin-2-yl-amino) 324 3
pyrido(2,3-blpyrazin~6-yl] -urea :
l-ethyl~-3-[3-(1l-methyl-1H-pyrazol-3-

166 Y ( o Y 313.4
yvliamino) -pyrido{2,3-blpyrazin-6-yl] ~urea
l-ethyl-3-{3-{4-fluocro-phenylamino) -~

167 7 { ( h P Y no) 327.4
pyridol2,3-blpyrazin-6-yl] -urea
1-{4-hydroxy-butyl) -3-[3~ (4-hydroxy~3-

168 methoxy-phenyl) -pyrido{2,3-blpyrazin-6-yl] - 384.3
urea
Phosphoric acid-mono-{4-[{6-(3-ethyl-ureido)-

169 pyrido-[2,3-blpyrazin-3-yl] -2-methoxy- 420.2
phenyl}-estexr
1-[3-(2-chloro-4-hydroxy-phenyl) -pyrido(2,3-

170 [3-( Y y-phenyl) -py { 344 3
blpyrazin-6-yl]-3-ethyl-urea
1-{3-(4-chloro-2-methoxy-phenyl) - ido (2,3~

171 ( P yl)-pyridol 358.1
blpyrazin-6-yll -3-ethyl-urea
1-[3-(3,5-dimethyl-1H~pyrazol-4~vl) -

172 ‘ ( v By y ) 312.2
pyrido{2,3-blpyrazin-6-yl]-3-ethyl-urea
1-ethyl-3-[3~{l-methyl-1H-pyrazol-4-vyl)-

173 Y Y Y ¥ 298.4
pyrido(2,3-blpyrazin-6-yl]l -urea
i~[{3-(5-cvano~-thiophen-2-vl1l)-pyrido(2,3-

174 ( Y P yl) -pyrd [ 325.3
blpyrazin-6-yl}-3-ethyl-urea
1-[3-{4-hydroxy-3-methoxy-phenyl) -

176 pyrido[2,3-blpyrazin-6-yl]l -3-{(4-morpholin-4- | 453.4
yl-butyl) -urea

177 1-[3-(3-chloro-4-methoxy-phenylamino) ~ 373.4
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C Pyrid i deri ti MS n/z
omp . ridopyrazine derivative
p Y PY (M)
pyridol2,3-blpyrazin-6-yll-3-ethyl-urea
l-ethyl-3-[3- (naphthalen-2-ylamino) ~

178 Y 13- (nap 7 ) 359.3
pyrido[2,3-blpyrazin-6-yll ~urea ‘
l-ethyl-3-[3-(gquinolin-3-ylamino) -

179 Y [ \ Y ) 360.3
pyrido{2,3-blpyrazin-6-yl]l -urea
1-{3-(3,5-dimethoxy-phenylamino) -pyrido{2,3~

180 [3-(3, y-pheny ) -py { 169 3
blpyrazin-6-yll -3-ethyl-urea
l-ethyl-3-[3- razin-2-ylamino) -pyrido[2,3~-

181 Y (py ylamino) -py [ 3113
blpyrazin-6-yl] ~urea
l-ethyl-3-[3-(3-igsopropoxy-phenylamino) -

182 | lY [3-¢ PropoxXy-p Y ) 267 .2
pyrido[2,3-blpyrazin-6-yl] -urea
l-ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl) - 340.3

183 pyrido[2,3-blpyrazin-6-yl] -urea p-| (free
toluenesulfonate ’ base)
i~[{3-(2-chloro-pyridin-4-ylamino)} -

188 | {. o By ! 344.3
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea
1-[3-(3,5-dichloro~4-hydroxy-phenylamino) -

185 E, Y yrPheny ) 393.2
pyrido(2,3-blpyrazin-6-yl]l-3-ethyl-urea
1-[3-(3,5~-dichloro-4-hydroxy-phenyl) -

186 [_ ( Y y-phenyl) 369.2
pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea
1-[3-(3,4~-dimethoxy-phenylamino) ~pyrido([2, 3~

187 [3-43, YopReRY )Py [ 369.2
blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-[3-(3-hydroxy-4-methyl-

188 yET 2 i ¥ ¥ 339.1
phenylamino) ~pyrido(2,3-blpyrazin-6-yl] -urea
3-[6-(3-ethyl-ureido) ~-pyrido[2,3-bl-pyrazin-

189 ( I )Py [ I-py 421.3
3-ylamino] -5-trifluoromethyl-benzoic acid
l-ethyl-3-[3-(6-methoxy-pyridin~3-ylamino) -

190 Y [ ( IRy N pad 340.3
pyrido{2,3-blpyrazin-6-yl]l-urea
1-[3-(3,5-dimethyl-phenylamino) -pyrido[2,3-

191 ( , yoTpReny ) ey [ 337.3
blpyrazin-6-yl]-3-ethyl-urea

192 1-[3-(4-cyano-phenylamino) -pyrido~[2,3- 334.1




- 163 -

. , , MS m/z

Comp. |Pyridopyrazine derivative

(M+H")
blpyrazin-6-yl]-3-ethyl-urea
l-ethyl-3-[3-{(4-hydroxy-3-methoxy-phenyl) - 340 .1

194 pyrido[2,3-blpyrazin-6-yl]}-urea {free
hydrochloride base)
l-ethyl-3-(3-ph l-pyrido{2,3-b azin-6-

1985 i \3-phenyl-py [ lpyz 310.2
v1)-thiourea '
1-(3-chloro-pyridof2,3-b razin-6-yl)-3-

196 Py [ Ipy 1) 306.2
cyclohexyl-urea
l-ethyl-3-[3-(4-hydroxy-3-methoxy-

197 Y 3~ (4-hy Y Y 355.3
phenylamino) -pyrido[2,3-blpyrazin-6-yll] -urea
l-ethyl-3-[3-{4-hydroxy-3,5-dimethyl-

198 Y [3-{4-hy Yoo oraameEhy 338.3
phenyl) -pyrido[2,3-blpyrazin-6-yl] ~urea
3-ethyl-1-phenethyl-1-(3-phenyl-pyrido(2,3-

199 Y ) P Y P L [ 388.2
blpyrazin-6-yl) -urea
1-A11vl-3-{3-[4-{tetrahydro-pyran-2-yloxy) -

500 Y {3-14-( Y Py yloxy 4222
phenyl] -pyridc{2,3-blpyrazin-6-yl}-thiourea
3-ethyl-1-[3- (4-methoxy-phenyl) -pyrido{2,3-

201 vi- [3-( y-phenyl) -py [ 266 3
blpyrazin-6-yl] -1-propyl- urea
3-ethyl-1-(3-phenyl-pyrido[2,3-blpyrazin-6- 405 .4

202 y1l)-1-(2-piperidin-1l-yl-ethyl)-urea (free
hydrochloride base)
N-{4-[6-(3-ethyl-ureido) -pyrido{2,3-b]-

203 { E ( Y BY E j 427.3
pyrazin-3-yl] ~-phenyl}-2-phenyl-acetamide
1- (4-hydroxy-butyl) -3~ (3~-phenyl-pyridof2,3- 5383

204 ‘ . (free
blpyrazin-6-yl)-urea hydrochloride base)
Acetic acid-4-1[3- (3-phenyl-pyridol[2,3-~

205 , , (3-phenyl-py [ 380.4
blpyrazin-6-yl) -ureido] -butyl ester
1-{(4-amino-butyl) -3~ (3~-phenyl-pyridol2,3-

206 ( yi) P yl-pyridol 337.3
blpyrazin-6-yl) -urea
1-(5-hydroxy-pentyl) ~-3- (3-phenyl-pyrido(2, 3-

207 ( Y 7P v 3-p yeoRY ol 352.3

blpyrazin-6-yl) ~urea




~ 164 -

) . ) . MS m/z

Comp. |Pyridopyrazine derivative

{(M+E*Y)
3-[6~(2-ethyl~ureido) ~-pyridol2,3-b] -pyrazin-

208 7 Py [ I -pyxaz 351.2
3-yl}-N-methyl-benzamide
l-ethyl-3-[3-(2-methoxy-5-methyl-phenyl) -

209 Y Y yorpheny ) 338.1
pyrido[2,3-blpyrazin-6-yl]-urea
l-ethyl-3-(3-p-tolyl-pyrido([2,3-b razin-6-

210 % p yi-py [ Ipy 308.2
v1) -urea
l~ethyl-3-[3-{(methyl-p-tolyl-amino) -

211 Y yEP 7 ) 337.1
pyrido(2,3-blpyrazin-6-yl] -urea
l-ethyl-3-{3-(2-p-tolyl-ethylamino) -

212 - P 7 7 ! 351.1
pyrido[2,3-blpyrazin-6-yl] -~urea
l-ethyl-3-[3~(4-methyl-benzylamino) -

213 o 13- 7 ylamino) 337.2
pyrido[2,3-blpyrazin~-6-yl]-urea
l-ethyl-3-[3-(3-fluoro~4-methyl-phenyl-

214 ~Y ( - _ yRrpheny 341.2
amino) -pyrido{2,3-blpyrazin-6-yl] -urea
1-[3-{3,4-dimethyl-phenylamino) -pyrido{2,3-

- [3-¢ imethyl-p Y o) -p ol 337 1
blpyrazin-6-yl] -2-ethyl-urea

Vl-ethyl~3-[3~{(4~1isopropyl-phenylamnino) -

. By [3-¢( propyl-pheny ) -
pyrido{2,3-blpyrazin-6-yl] -urea
1- (4-morpholin-4-yl-butyl)-3-(3-phenyl-

217 . ® ! Y 5P Y 407.3
pyrido(2,3-blpyrazin-6-yl) -urea
N-{4-[3~(3-phenyl-pyrido(2,3-b razin-6-

1 {4-[3-(3-phenyl-py E‘ 1py 379 3
y1l) -ureido] ~butyl}-acetamide
1-[3-(3-amino-4-methyl-phenyl) -pyrido{2,3-

219 B vi-phenyl) -py { 323.3
blpyrazin-6-~yl] -3-ethyl-urea
1-[3~(3-acetyl-2-fluoro~phenyl) -pyrido[2,3-

590 Y rhenyl) -pyrido] 354 .2
blpyrazin-6-yl] -3-ethyl-urea
l-ethyl-3-[{3-(4-methoxy-3-methyl-phenyl) -

291 ' Y [3-¢ Y Yi-p yl) 338.3
pyrido{2,3-blpyrazin-6-yl] -urea
1-[3-(6-ethoxy-pyridin-3-yl) -pyrido{2,3-

222 Y-PY y1)-py [ 339 3
bipyrazin-6-yl]l-3-ethyl-urea

223 l-ethyl-3-[3-(2-fluoro-4-methyl-phenyl) - 326.2




c pyrid ine derivati MS m/z

omp . ridopyrazine derivative

P Y PY (M+H")
pyrido{2,3-blpyrazin-6-yl] -urea
l1-ethyl-3-~[3-(3-fluoro-4-methoxy-phenyl) -

224 ' Y ( , y-phenyl) 342.1
pyrido{2,3-blpyrazin-6-yl] -urea
l-ethyl-3-[3-{2-fluoro-3-methoxy-phenyl) -

225 7 b3 _ y-phenyl) 342.1
pyridol2,3-blpyrazin-6-yl] -urea
1-ethyl-3~[3-(3,4,5-trimethoxy-phenvl) - '

226 - = , y-phenyl) 384.2
pyrido[2,3-blpyrazin-6-yl]-urea
1-{3-(3,5-difluoro-2-methoxy-phenyl) -

227 {, ( _ y-phenyl) 360.3
pyrido[2,3-blpyrazin-6-yl] -3-ethyl-urea
l-ethyl-3-[3-{4-trifluoromethyl-phenyl) -

228 Y [=- _ yl-phenyl) 362.3
pyrido[2,3-blpyrazin-6-yl]-urea
l-ethyl-3-[3-(2,3,4-trimethoxy-phenyl) -

229 Y (- , y-phenyl) 384.3
pyrido[2,3-blpyrazin-6-yl] ~urea
1-[3-(3-chloro-4-methoxy-phenyl) -pyrido(2,3-

230 ( yP v1l) -pyridol 358.2
blpyrazin-6-yl]-2-ethyl~urea
l-ethyl-3-[3-~(3-fluoro-4-hydroxy-phenyl) -

231 7 -t _ v y-phenyl) 328.3
pyrido(2,3-blpyrazin-6-yl]-urea
l-ethyl-3-[3-(6-fluoro-pyridin-3-yl) -

232 . 7 ( , by i) 313.3
pyrido[2,3-blpyrazin-6-yl]l-urea
1-[3-(2,4-dimethyl-thiazol-5-v1) ~-pyrido-

233 [ ( Y yl)-py © 329.4
[2,3-b]pyrazin-6-yl] -3~ethyl-urea
l-ethyl-3-[3- (2-methoxy-phenyl) -pyrido([2,3-

534 Y [3-( y-phenyl) -py [ 394 3
blpyrazin-6-yll-urea
1-[{3-{2-chloro-pyridin~-4-yl)-pyridol{2, 3~

235 Py yi)-py ! 329.3
blpyrazin-6-yl]-3-ethyl-urea
1-[3~(5-acetyl-thiophen-2-y1l) -~ ido{2,3-

16 ( Y P y1l) -pyridol 3423
blpyrazin-6-yl]-3-ethyl-urea
1-{3-(5-chloro-thiophen-2-yl) - idof2,3-

237 ( P yl)-pyzi L 334.1
blpyrazin-6-yl]-3-ethyl-urea
1-ethyl-3-[3- (3-methoxy-phenyl) -pyrido[2,3-

238 Y : ( 7P yl)-py ol 324.1

blpyrazin-6-yl] -urea
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. ) _ MS m/z

Comp. |Pyridopyrazine derivative

(M+H")
1-[3-(3-bromo-5-methoxy-phenyl) -pyrido(2,3-

539 ( xy-phenyl) -pyrido| 4023
blpyrazin-6-vyl] -3~ethyl-urea
1-[3-(benzothiazol-6-ylamino) -pyrido[2,3-

240 , 7 )Py [ 366.3
blpyrazin-6-yl]l -3-ethyl-urea
l-~ethyl-3-[3~(4-methyl-3-trifluocromethyl-

241 . 391.4
phenylamino) ~pyrido[2,3-blpyrazin-6-yl] ~urea
1-[3-(3-¢cyano-4-methyl-phenylamino) -

242 (3-cy yitp Y no) 348.3
pyrido{2,3-blpyrazin-6-yll-3-ethyl-urea
l-ethyl-3-[2-{4-phenoxy-phenylamino) -

243 o ‘4P 7P Y ) 401.3
pyrido[2,3-blpyrazin-6-yl]-urea
1-[3-(4-chloro-3-methyl-phenylamino) -

244 357.3
pyrido(2,3-blpyrazin-6-yl]-3-ethyl-urea
1-[3-{2-chloro-4-methyl-phenylamino) -

245 { ° nekayLTp Y ino) 357.1
pyrido[2,3-blpyrazin-6-yll-3-ethyl-urea
1-ethyl-3-{3-(3-trifluoromethyl-

246 ] . 377.4
phenylamino) -pyrido(2,3-blpyrazin-6-yl]-urea
1-[3-(2-chloro-4-trifluoromethoxy-

247 phenylamino) -pyrido[2,3-blpyrazin-6-yl]-3- 427.3
ethyl-urea
1-[3~{4-chloro-2-methoxy-5~methyl-

248 phenylamino) -pyrido{2,3-blpyrazin-6-yl} -3~ 387.4
ethyl -urea '
l-ethyl-3-[3-(4-methylsulfanyl-phenyl) -

549 ' Y [3-¢ ' yl-phenyl) 3403
pyrido(2,3-blpyrazin-6-yl]-urea
3-[6-(3~ethyl-ureido) -pyrido[2,3-b razin-

250 [ ( Y )Py Ipy 373.3
3-y1l] -benzenesulfonamide
N-{4-[3-(3-phenyl-pyrido[2,3-bljpyrazin-6-

251 { ! 3-p yLoRY Py 415.3

yl) -ureido] ~butyl}-methanesulfonamide
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IX1.2 NMR spectroscopic data and melting points for selected

compounds

Compound 1l: 1l-allyl-3-(3-phenyl-pyrido(2,3-blpyrazin-6-yl)-
thiourea

Melting point: 239-240°C (Decomp.)

TH-NMR (de-DMSO): & = 4.40 (m, 2H), 5.30 {(d, 1H), 5.60 (4,

‘1H), 6.07-6.17 {m, 1H), 7.55-7.70 (m, 4H), 8.35 (4, 2H),

8.45 (d, 1H), 9.50 (s, 1H), 11.35 (s, 1H), 12.55 (m, 1H).

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

Mp.: 239-240°C (Decomp.)

H-NMR (d¢-DMSO): & = 1.94 (s, 3H), 4.32 (m, 2H), 5.07 (s,
1H), 5.28 (s, 1H), 7.60-7.69 {m, 3H), 8.00-8.05 {(m, 1H),
8.07-8.12 (m, 1H), 8.14 (d, 1H), 8.42-8.51 (m, 2H), 8.98
(s, 1H), 9.68 (s, 1H), 11.32 (s, 1H), 12.78 (m, 1H).

Compound 3: 1-[3-(4-methoxy-phenyl)-pyridol[2,3-blpyrazin-6-
y1] -3-(2-methyl-allyl) ~thio-urea

Mp.: 251-252°C {(Decomp.)

"H-NMR (de¢-DMSO): 8 = 1.92 (s, 3H), 3.85 (s, 3H), 4.27-4.35
(m, 2H), 5.02 (s, 1H), 5.24 (s, 1H), 7.15 (d, 2H), 7.58 (d,
1H), 8.31 {(d, 2H), 8.41 {4, 1H), 9.46 (s, 1H}, 11.29% (s,
1H), 12.68 (m, 1H).

Compound 4: 1-(2-methyl-allyl)-3-(3-phenyl-pyridol2,3-
blpyrazin-6-yl) ~thiourea

Mp.: 225-226°C (Decomp.)

"H-NMR (de~DMSO): & = 1.90 (s, 3H), 4.30-4.35 (m, 2H), 5.01
(¢, 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: l-allyl-3-(3-naphth-2-yl-pyrido{2,3-blpyrazin-
6-yl)-thiourea
Mp.: 242-243°C (Decomp.)
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"H-NMR (d¢-DMSO): 8 = 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), 12.56 (t, 1H).

Compound 6: 1l-allyl-3-[3-{(4-methoxy-~phenyl)-pyrido2,3-
blpyrazin-6-yl] -thiourea

Mp.: 240-241°C (Decomp.)

‘H-NMR (ds-DMSO): & = 3.87 (s, 3H), 4.36-4.42 (m, 2H), 5.32
(a, 1H), 5.60 (d, 1H), 6.06-6.16 {(m, 1H), 7.16 (4, 2H),
7.60 {4, 1H), 8.32 (4, 2H), 8.42 (d, 1H), 9.56 (s, 1H),
11.29 (=, 1H), 12.56 (m, 1H).

Compound 7: 1l-allyl-3-[3-{(4-hydroxy-phenyl)-pyrido[2,3-
b]pyrazin—6-y11—thioureamhydrochloiide

Mp.: 160-161°C (Decomp.)

H-NMR (ds-DMSO): & = 4.36-4.43 (m, 2H), 5.31 (d, 1H), 5.59
(d, 1H), 6.05-6.16 {(m, 1H), 6.97 (4, 2H), 7.57 (4, 1H),
8.20 (d, 2H), 8.40 (4, 1H), 95.41 (s, 1H), 10.17 {(bs, 1H),
11.24 (s, 1H), 12.56 (m, 1H).

Compound 8: 1-(3-paphth-2-yl-pyridol2,3-blpyrazin-6-yl)-3-

(4-nitro-phenyl) -thiourea

Mp.: 260-261°C ({(Decowp.)

H-NMR (ds-DMSO): & = 7.61-7.68 (m, 3H), 7.72 (d, 2H), 7.75
(d, 1H), 8.01-8.06 (m, 1H), 8.16 (m, 2H), 8.26 (d, 2H),
8.53 (d, 1H), 8.58 (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)-pyridol2,3-blpyrazin-6-
¥1l]-3- (4-nitro-phenyl)-thio~urea

Mp.: 250-251°C (Decomp.)

H-NMR (de-DMSO): & = 3.85 (s, 3H), 7.17 (d, 2H), 7.71 (d,
2H), 8.21 (4, 2H), 8.22-8.27 {(m, 1 H), 8.36-8.42 (m, 3H),
9.53 (s, 1H), 9.65 (s, 1H), 11.77 (s, 1H).
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Compound 10: 1-tert.butyl-3-(3-phenyl-pyride(2,3-b]lpyrazin-
6~yl) -thiourea

Mp.: 227°C (Decomp.)

YH-NMR (d¢-DMSO) : § = 1.65 (s, 9H), 7.53-7.69 (m, 4H), 8.34
(&, 2H), 8.41 (4, 1H), 9.51 (s, 1H), 10.98 (s, 1H), 12.75
(s, 1H).

Compound 11: l-cyclopropyl-3-(3-phenyl-pyridof2,3-
blpyrazin-6-yl) -thiourea

Mp.: 233-234°C

'H-NMR (de-DMSO): 8 = 0.70-0.80 (m, 2H), 0.91-1.00 (m, 2H),
3.20-3.28 {m, 1H), 7.51-7.72 (m, 4H), 8.36 (d, 2H), 8.45
(d, 1H), 9.52 (s, 1H), 11.31 (s, 1H), 12.45 (s, 1H).

Compound 12: l-methyl-3-(3-phenyl-pyrido[2,3-blpyrazin-6-
v1l) -thiourea

Mp.: 253-254°C

H-NMR (d¢-DMSO): & = 3.25 (s, 3H), 7.59-7.67 (m, 4H), 8.38
(d, 2H), 8.46 (4, 1H), 95.52 (g, 1H), 11.31 (s, 1H), 12.10
(g, 1H).

Compound 13: 1l-benzyl-3-(3-phenyl-pyrido(2,3-blpyrazin-6-
v1l) ~thiourea

Mp.: 232-233°C

'H-NMR  (d¢-DMSO): & = 4.96 (m, 2H), 7.37-7.48 (m, 3H),
7.54-7.67 {(m, 6H), 8.32 (d, 2H), 8.47 (d, 1H), 9.52 (s,
1H), 11.43 (s, 1H), 12.91 (s, 1H).

Compound  14: 1-(4~-fluoro-phenyl) -3~ (3-phenyl-pyridol2,3-
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), 9.57 (s,
1H), 11.62 (s, 1H).

Compound 15: 1—(3wpheny1epyrido[2,3-b}pyrazin-6—yl)-3~p—
tolyl-urea
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Mp.: 298-299°C

'H-NMR (dg-DMSO): & = 2.29 (s, 3H), 7.20 (4, 2H), 7.52 (4,
2H), 7.59-7.67 {m, 3H), 7.80 (4, 1H), 8.38 (d, 2H), 8.44
(d, 1H), 9.59 (g, 1H), 10.36 (s, 1H), 11.46 (s, 1H).

Compound 16: 1-(4-chloro-3-trifluoromethyl-phenyl)-3-~(3-
phenyl-pyrido[2,3-blpyrazin-6-yl) ~urea

Mp.: 250°C

H-NMR (ds-DMSO): 8 = 7.58-7.67 (m, 3H), 7.74 (4, 1H), 7.80
(4, 1H), 7.87 (4, 1H), 8.21 (s, 1H), 8.39 (4, 2H), 8.48 (4,
1H), 9.53 (=g, 1H), 10.55 (g, 1H), 11.82 (s, 1H).

Compound 17: 1~ {(2-morpholin-4-yl-ethyl)-3-(3-phenyl-
pyrido(2,3-blpyrazin-6-yl)-urea
Mp.: 226°C

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

Compound 18: l-cyclohexyl-3-(3-phenyl-pyrido{2,3-blpyrazin-
6-y1l) ~thiourea

Mp.: 230-232°C

'H-NMR (de-DMSO): & = 1.50-1.75 (m, 6H), 1.80-2.00 (m, 4H),
7.55-7.70 (m, 4H), 8.37 (4, 2H), 8.45 (4, 1H), 9.55 (s,
1H), 11.20 (s, 1H), 12.80 (s, 1H).

Compound 19: Ll-isopropyl-3-{(3-phenyl-pyrido[2,3-blpyrazin-~
6-yl) ~thiourea

Mp.: 229-230°C

'H-NMR  (de-DMSO): & = 1.40 (4, 6H), 4.40-4.50 (m, 1H),
7.58-7.66 (m, 4H), 8.36 (d, 2H), 8.44 (d, 1H), 9.52 (=,
1H), 11.20 (s, 1H), 12.48 (s, 1H).

Compound 20: l-furan-2-ylmethyl-3- (3-phenyl-pyridol2,3-
blpyrazin-6-yl) -thiourea
Mp.: 250°C (Decomp.)
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TH-NMR (de-DMSO): & = 4.95 (s, 2H), 6.55 (m, 1H), 6.68 (d,
iH), 7.59-7.68 {(m, 4H), 7.74 (4, 1H), 8.37 {(d, 2H), 8.48
(d, 1H), 9.85 (s, 1H), 11.45 (s, 1H), 12.83 (s, 1H).

Compound 21: l-cyclopropyl-3-(3-phenyl-pyrido{2,3-
blpyrazin-6-yl) -~urea

Mp.: 158-160 °C

"H-NMR (d¢-DMSO): 8§ = 0.52-0.60 (m, 2H), 0.72-0.82 (m, 2H),
2,70-2.79 (m, 1H), 7.57-7.65 {(m, 3H), 7.71 (d, 1H), 8.34
(d, 2H), 8.38 (d, 1H), 9.21 (s, 1H), 9.46 (s, 1H), 10.12
(s, 1H).

Compound 22: l-methyl-3-[3-(4-nitro-phenyl) -pyridol2,3-
blpyrazin-6-yl]l -~thiourea

Mp.: 270°C

'H-NMR (dg-DMSO): & = 3.25 (s, 3H), 7.70 (4, 1H), 8.44 (4,
2H), 8.50 (4, 1H), 8.64 (d, 2H), 9.64 (s, 1H}, 11.38 (s,
1H), 12.03 {s, 1H).

Compound 23: 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-lpyrazin-6-
y1l] -3 -methyl-thiourea

Mp.: 282°C

"H-NMR (d¢-DMSO): & = 3.25 (s, 3H), 6.98 (d, 2H), 7.57 (4,
1H), 8.26 (4, 2H), 8.40 (4, 1H), 9.45 (s, 1H), 10.18 (s,
1H), 11.25 (s, 1H), 12.10 (s, 1H).

Compound 24: 1-allyl-3-{3-(4-nitro-phenyl)-pyrido{2,3-
blpyrazin-6-yl] ~thiourea

Mp.: 244°C (Decomp.)

"H-NMR (de-DMSO): & = 4.40 (s, 2H), 5.36 (d, 1H), 5.59 (4,
1H), 6.08-6.15 {(m, 1H), 7.71 (d, 1H), 8.46 (d, 2H), 8.51
(d, 1H), 8.60 (4, 2H), 9.64 (g, 1H), 11.45 (s, 1H), 12.51
(¢, 1H).

Compound  25: 1-allyl-3-[3~(4-hydroxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl]l ~urea
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Mp.: 240 °C {(Decomp.)

'M-NMR (de-DMSO): & = 3.98 (s, 2H), 5.19 (&, 1H), 5.37 (d,
1H), 5.96-6.05 (m, 1H), 6.97 (4, 2H), 7.59 (d, 1H), 8.22
(d, 2H), 8.33 (4, 1H), 9.38 (s, 1H), 9.45 (s, 1H), 10.13
(s, 1H), 10.18 (s, 1H).

Compound 26 4-[6-(3-allyl-thioureido) -pyrido2,3-
blpyrazin-3-yl] -benzoic acid ethyl ester

Mp.: 223-224°C

'H-NMR (ds-DMSO): & = 1.39 (t, 3H), 4.35-4.42 (m, 4H), 5.35
(d, 1¥), 5.60 (4, 1iH), 6.08-6.15 (m, 1H), 7.68 (4, 1H),
8.17 (4, 2H), 8.47 (4, 2H), 8.50 (d, 1H), 9.60 (s, 1H),
11.40 (g, 1H), 12.52 (t, 1H).

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

Mp.: 205°C (Decomp.)

'H-NMR (d¢-DMSO): & = 4.41 (s, 2H), 5.33 (d, 1H), 5.58 (4,
1H), 6.07-6.15 (m, 1H), 6.99 {(d, 1H), 7.42 (t, 1H), 7.64
(a, 18y, 7.72 (s, 1H), 7.77 (4, 1H), 8.46 (4, 1H), 9.45 (=,
1H), 9.80 (s, 1H), 11.37 (s, 1H), 12.55 (s, 1H).

Compound 28: 1-allyl-3-(3-benzoll,3]dioxol-5-yl-pyridol2,3-
blpyrazin-6-yl) -thiourea

Mp.: 218-220°C (Decomp.)

'H-NMR (de-DMSO}: & = 4.40 (s, 2H), 5.31 (4, 1H), 5.60 (d,
1H), 6.08-6.20 {(m, 3H), 7.16 (4, 1H), 7.61 (4, 1H), 7.%0
(¢, 1H), 7.96 (4, 1H), 8.43 (d, 1H), 9.49 (s, 1H), 11.34 -
(s, 1H), 12.58 (s, 1H).

Compound 29: 1-[3-(4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-
6-yll -3-prop-2-inyl-thio-urea

Mp.: 350 °C {Decomp.)

'H-NMR (de-DMSO): & = 2.09 (s, 1H), 2.44 (s, 2H), 6.99 (4,
2H), 7.19 (s, 1H), 7.44 (s, 1H), 8.24 (4, 2H), 8.26 (4,
1H), 9.29 (=, 1H), 10.08 (s, 1H), 11.81 (s, 1H).
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Compound 30: 1-allyl-3-[3-(4-hydroxy-phenyl)-pyrido[2,3-
blpyrazin-6-yl] -thiourea

Mp.: 230 °C (Decomp.)

'H-NMR (de-DMSO): & = 4.40 (s, 2H), 5.34 (d, 1H), 5.60 (d,
1H), 6.07-6.15 {(m, 1H), 6.98 {(d, 2H), 7.58 (4, 1H), 8.24
(d, 2H), 8.42 (4, 1H), 9.45 (s, 1H), 10.19 (s, 1H), 11.34
(s, 1H), 12.60 (s, 1H).

Compound 31: l—{3—(4~hydroxy—phényl)~pyrido{2,3—b]pyrazin~
6-yl]l-3-((E) ~-propenyl) -thio-urea

"H-NMR (dg-DMSO): & = 2.12 (d, 3H), 5.17 {(m, 1H), 6.96 (4,
2H), 7.22-7.26 {m, 1H), 7.59 (d, 1H), 8.25 {(d, 2H), 8.45
(d, 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-thiourea

Mp.: 270 °C (Decomp.)

‘H-NMR (dg-DMSO): & = 4.40 (s, 2H), 5.25 (d, 1H), 5.50 (d,
1H), 6.02-6.13 (m, 1H), 6.74 (4, 2H), 6.76 (4, 2H), 7.31
(d, 2H), 7.36 (d, 2H), 7.62 (d, 1H), 8.42 (4, 1H), 9.78 (s,
1H), 9.85 (g, 1H), 11.30 (s, 1H), 12.47 (s, 1H).

Compound 33: 1-{2,3-bis-{4-hydroxy-phenyl)-~pyrido[2,3-
blpyrazin-6-yll ~3- ((E) -propenyl) -thiourea

Mp.: 240 °C {(Decomp.)

"H-NMR (de-DMSO): & = 2.05 (d, 3H), 5.10-5.18 (m, 1H), 6.74
(d, 2H), 6.76 (4, 2H), 7.20-7.26 (m, 1H), 7.34 (4, 2H),
7.3¢ (d, 2H), 7.63 (d, 1H}, 8.45 (4, 1H), 9.79 (s, 1H},
9.89 (s, 1H), 11.55 (s, 1H), 14.56 (4, 1H).

Compound 34: l1-allyl-3-[2-(4-hydroxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -thiourea

Mp.:. 260 °C (Decomp.)

'H-NMR (de-DMSO): & = 4.40 (s, 2H), 5.28 (4, 1H), 5.48 (d,
1H), 6.03-6.12 {(m, 1H), 6.%6 (4, 2H), 7.66 (4, 1H), 8.16
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(4, 2H), 8.43 (4, 1H), 9.52 (s, 1H), 10.06 (s, 1H), 11.31
(s, 1H), 12.40 (s, 1H).

Compound 35: l-phenethyl-3-(3-phenyl-pyridol2,3-lpyrazin-6-
yl1) ~urea

Mp.: 250 °C (Decomp.)

'H-NMR (d¢-DMSO): & = 2.88-2.95 (m, 2H), 3.52-3.60 (m, 2H),
7.18 (t, 1H), 7.28 {(t, 2H)Y, 7.42 (4, 2H), 7.58-7.68 (m,
4H), 8.37 (4, 3H), 9.25 (s, 1H), 9.48 (s, 1H), 10.18 (s,
1H) .

Compound 36: 1-(2,3-di-pyridin-2-yl-pyridoi2,3-blpyrazin-6-
yl})-3~ethyl-urea ‘

Mp.: 236-237 °C

'H-NMR (d¢-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 (4, 1H), 7.91-
7.99 (m, 4H), 8.26 (4, 1H), 8.2% (4, 1H), 8.47 {4, 1H),
9.08 (g, 1H), 10.20 (s, 1H).

Compound 37: 1-(2,3-dimethyl-pyridol[2,3-blpyrazin-6-yl)-3-
ethyl-urea

Mp.: 246-248 °C

H-NMR (Qg-DMSO) : & = 1.17 (t, 3H), 2.64 (s, 3H), 2.67 (s,
3H), 3.24-3.40 (m, -2H), 7.55 (4, 1H), 8.24 (d, 1H), 9.14
(s, 1H), 9.91 (s, 1H).

Compound 64: l-ethyl-3-(3-phenoxy-pyrido(2,3-blpyrazin-6-
v1l) ~urea
Mp.: 256-258 °C

TH-NMR (ds-DMSO): & = 1.09 (t, 23H), 3.15 - 3.22 (m, 2H),
7.31 - 7.38 (m, 3H), 7.48 - 7.53 {(m, 2H), 7.72 (&, 1H),
8.32 (d, 1H), 8.34 (bs, 1H), 8.71 (s, 1H), 9.90 (s, 1H).

Compound 85: l1-ethyl-3-(3-imidazol-1l-~yl-pyrido[2,3-
blpyrazin-6-yl) -urea
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'H-NMR (d¢-DMSO): & = 1.20 (&, 3H), 3.26 - 3.32 (m, 2H),
7.26 (s, 1H), 7.75 (&, 1H), 8.20 (s, 1H), 8.40 (4, 1H),
8.79 (s, 1H), 8.84 (s, 1H), 9.39 (s, 1H), 10.16 (s, 1H)
ppm.

Compound 137: 1-allyl-3-~[3-(4-nitro-phenyl) -pyrido[2,3-
blpyrazin-7-yl] -thiocurea

Mp.: 250 °C (Decomp.)

'H-NMR (de-DMSO): & = 4.23 (s, 2H), 5.19 (4, 1H), 5.29 (4,
14), 5.90-6.00 {m, 1H), 8.46 (4, 2H), 8.55 (s, 1H), 8.64
{d, 2H), 8.%2 (s, 1H), 9.23 (s, 1H), 9.77 (s, 1H), 10.35
(s, 1H).

Compound 151: l-ethyl-3-[3-(3-hydroxy-phenyl) -pyrido[2,3-
blpyrazin-6-yl] -urea

'H-NMR (dg-DMSO)}: & = 1.20 (t, 3H), 3.32 -~ 3.38 (m, 2H),
6.98 (4, 1H), 7.40 (t, 1H), 7.68 (4, 1H), 7.73 (s, 1H),
7.76 (d, 1H), 8.37 (4, 1H), 9.12 (bs, 1H), 9

9.80 (bs, 1H), 10.12 (s, 1H).

(e84
3

i

s}

I

i

Compound 160: l-ethyl-3-(3-o-tolylamino-pyridof2,3-b] -

pyrazin-6-yl) -urea

Mp.: 221-223 °C

H-NMR (de-DMSO): & = 1.12 (t, 3H), 2.31 (s, 3H), 3.20 -
3.26 (m, 2H), 7.12 {t, 1H), 7.23 (t, 1H), 7.29 (d, 1H),
7.33 (&, 1H), 7.86 (d, 1H), 8.07 (d, 1H), 8.43 (s, 1H)},
8.81 {(bs, 1H), 9.26 (s, 1H), 9.75 (s, 1H).

Compound 169: Phosphoric acid-mono-{4-[6-(3-ethyl-ureido)-
pyrido-[2,3-blpyrazin-3~yl] -2-methoxy-phenyl}-ester

H-NMR (dg-DMSO): & = 1.20 (&, 3H), 3.25 - 3.35 (m, 2H),
3.95 (s, 3H), 7.51 (4, 1H), 7.22 (4, 1H), 7.92 (4, 1H),
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7.98 (s, 1H), 8.36 (d, 1H), 8.94 (bs, 1H), 9.47 (s, 1H),
10.09 (g, 1H) ppm.

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

Mp.: 260 °C (Decowp.)

"M-NMR (ds-DMSO): & = 1.19 (t, 3H), 2.25 - 3.35 (m, 2H),
3.81 (s, 3H), 7.45 (bs, 1H), 7.64 (bs, 1H) 7.92 (s, 1H),
8.16 (bs, 1H), 9.10 (bs, 1H), 9.23 (bs, 1H), 9.89 (bs, 1H)

ppm.

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

Mp.: 193-196 °C

H-NMR (dg-DMSO): & = 1.20 (t, 3H), 2.29 (s, 3H), 3.28 -
3.35 (m, 2H), 3.93 (s, 3H), 6.97 (4, 1H), 7.11 (4, 2H),
7.47 (4, 2H), 7.65 (4, 1H), 7.85 (d, 1H), 7.91 (s, 1H),
8.31 (&, 1H), 9.00 (bs, 1H), 9.41 (s, 1H), 9.71 (bs, 1H),
10.04 (s, 1H) ppm.

Compound 183: 1l-ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl) -
pyridol2,3-blpyrazin-6-yl]-urea (Z) ~but-2-enedicarboxylic

acid salt
Mp.: 200-204 °C

H-NMR (de-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 (4, 1H),
7.85 (&, 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. ‘

s
]

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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"H-NMR (d¢-DMSO): 8 = 1.20 (&, 3H), 3.32 {(gquint, 2H), 3.93
(s, 3H), 6.98 (4, 1H), 7.65 (4, 1H), 7.85 (4, 1H), 7.91 (s,
1H), 8.31 (d, 1H), 9.00 (bs, 1H), 9.41 (g, 1H), 9.71 ({bs,
1H), 10.05 (s, 1H) ppmnm.

Compound 202: 3-ethyl~l-(3-phenyl-pyridoi2,3-blpyrazin-6-
yl) -1~ (2-piperidin-1l-yl-ethyl) -urea hydrochloride
Mp.: 187-190 °C

H-NMR (d¢-DMSO): & = 1.19 (t, 3H), 1.46 {(m, 1H), 1.76 (d,
1H), 1.89 (m, 4H), 3.06 {(m, 2H), 3.28 - 3.35 (m, 4H), 3.75
(d, 2H), 4.43 (t, 2H), 7.60-7.66 {m, 3H), 7.92 (4, 1H},

8.36 (d, 2H), B.46 (d, 1H), 8.59 (t, 1H), 9.58 (s, 1H),

9.73 (bs, 1H) ppm.

Compound 204: 1-(4-hydroxy-butyl)-3~-(3-phenyl-pyrido(2,3-
blpyrazin-6-yl) ~urea hydrochloride
"H-NMR (DMSO-d¢) & = 1.58-1.64 {(m, 4H), 3.30-3.34 (m, 2H),

3.48-3.51 (m, 2H), 7.57-7.63 {(m, 3H), 7.66 (d, 1H), 8.34-
8.39 {(m, 3H), 9.32 (s, 1H), 9.47 (s, 1H), 10.1%5 (s, 1H)

rpm.
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III. Evidence of the kinase inhibition of compounds

according to the invention
IIT.1 Cell-free kinase assays (using ALPHA technology)

The inhibitory effect of the compounds according to the
invention was tested on various serine/threonine, tyrosine
and lipid kinases in enzymatic assays. Recombinant human
kinases such as, for example, Erk2, PI3Kalpha, -beta,
-gamma, -~delta, p38alpha, p38gamma, Jnkl, Jnk2 and others
were used in this case, partly as full-length kinases,
partly as shortened fragments, but at least consisting of
the functional kinase domains. The commercial kinase
proteins (Proginase, Upstate) were used as recombinant
fusion proteins with GST (glutathion-S-transferase) or His-
Tag. Depending on the type of substrate, the various kinase
reactions were quantified by means of suitable ALPHA™ beads

(Perkin-Elmer) .

Testing

The substance testing is described in detail hereinafter
for the Erk assay. 8elected test results of the Erk2,
PI3Kalpha, p38Balpha and Jnk2 assays are given below. To
determine the ICs, value, the potential inhibitor
substances were investigated 1in 10 semi-logarithmically

graded concentrations of 2.16 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 NaVQ,, Z2mM
DTT at pH 7.5. The kinase reaction was then stopped by
adding 10nl of the ALPHA bead mixes (10 ug/ml, #6760617/
Perkin-Elmer) pre-incubated with anti-phospho MBP antibody
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(320pM, #05-429/ Upstate) in 25mM Tris, 200mM NaCl, 100mM
EDTA and 0.3% BSA and left to stand overnight.

bl PI3K-ALPHAs (e.g. PI3Kalpha): the test substance, 1 ng
PI3Kalpha (#14-602, Upstate), 100uM ATP and 20uM PIP,
substrate (#P4508, Echelon) were incubated on a 384-well
Optiplate (Perkin-Elmer) for 1h in 50mM Hepes, 50mM NaCl,
5mM MgCl,, 0.05% Chaps, 5mM DITT at pH 7.4. The kinase
reaction was then stopped by adding ALPHA bead wmixes
(10ug/ml, #6760603/ Perkin-Elmer) pre-incubated with 1nM
GS8T:Grpl fusion protein (Upstate) and 15nM biotinylated
PIP3 (#C-39B6/ Echelon) in 50mM .Hepas, 50mM NaCl,' 50mM EDTA
and 0.1% BSA and left to stand overnight.

The fluorescence was detected the following morning in a

T™Ma

Fusion —o-system (Perkin-Elmer).

Evaluation

The %-inhibition wvalues per substance concentration were
calculated by meang of the following formula from the raw

data determined in the Fusion™d :

% Kinase inhibitiong,m,, = 100 -~ [100}( M
ean

Mean(sample) B Meanw% Control) J

(106% Controly Mean(o% Control}

Eight determinations were made for each control and two for
the sgubstance samples. The 0% control either contains no
ATP or no substrate, the 100% control (fully active kinase)
contains no test substance. The IC;, values were determined

using GraphPadPrism.

The compounds according to the invention showed effective
inhibition of Erk, PI3K, p38alpha and Jnkl + Ink2 with ICs
values of up to énM (see Table 2).
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Table 2: MAPK and PI3Kalpha kinase assay test results

(ICs¢ [pM] at 10uM or 100uM* ATP)
Compound Erk2 PI3Kalph [p38alpha |Jnkl + Jnk2
1 1 0.9 >31.6 >31.6
25 0.076 1.5 >100 >31.6
30 0.392 0.37 >100 21.8
43 0.006 6.2 >100 5.5
44 2.5 3.8 >100 1.5
46 8.5 >100 0.495 >100
82 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 C.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 >1.00 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 0.086 >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 0.15 0.612 >100 2.5
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{169 2.7 3.7 >100 S.
170 0.103 2.4 >31.6 1.1
171 0.084 3 >100 1.4
172 0.41 4 >100 4
173 0.107 2.4 >100 2.9
174 4.9 3 >31.6 4.6
175 0.191 0.458 =100 2.5
177 >31.6 0.295 =100 3.9
178 >100 0.164 >31.6 2.3
179 8 0.202 1.4 8.1
180 15.7 1.1 >100 8.6
181 1.7 0.738 >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 16.6 .71 >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
III.22 Cellular assay: testing for anti-proliferative
effect (XTT assay)

The principle of this

reduction

the

tetrazolium

dye

tegt is based on the intracellular
XTT {sodium

37 -[1-

(phenylaminocarbonyl) -3, 4-tetrazolium]-bis (4-methoxy-6-

nitro)benzene sulfonic acid,

mitochondrial dehydrogenages.

metabolically

active

cells

Sigma)
The dye

its

to a formazan dye by

is only formed by

photometrically

measurable intensity is a guantitative indicator for the

presence of living cells. The reduction of dye formation by
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incubation of the cells with substances serves asgs a

parameter for the anti-proliferative effect.

Testing

The tumour cell lines (ATCC) were injected into 96-well
microtitre plates in a defined cell number (5000 cells/
well for BxPC3 and Hctllé; 10000 cells/ well for MDA MB468)
and then incubated overnight in an incubator at 37°C, 5%
CO, and 95% air humidity. The test substances were prepared
as stock solutions (10mM) in DMSO. To determine the ECs
values the potential inhibitor substances were added to the
cells in quarter-logarithmically graded dilutiong,
resulting in final concentrations of 0.28uM-50uM. The cell
plates were then incubated for 45 h in an incubator at
37°C, 5% CO, and 95% air humidity.

For the detection reaction the substrate XTT was mixed with
PMS (N-Methyl dibenzopyrazine methylsulfate, Sigma) and
added to the cells so that a final concentration of 325 pg
XTT/ml and 2.5 pg PMS/ml was obtained. It was then
incubated for 3h at 37°C, 95% air humidity. The formazan
salt formed by the cellular dehydrogenases could then be
quantified by adsorption at 490 nm.

Evaluation

The % dinhibition wvalue was evaluated by means of the
following formula from the values for the optical densities

measured in each case at 490 nm:

Mean g, e ~ Mean,

(0% Control}

% Inhibition of cell proliferationg,,, = 100 - (IOOx

Meai -~ Mean

{100% Control})

{0% Control)

)
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Eight determinations were made for each control and two for

the substance samples.
the 100%

substance.

GraphPadPrism.

The compounds according to the

effective

control
The

The 0%

values

values of < 1 uM (see Table 3).

(proliferation control)
ECyg

were

invention

Table 3: XTT assay test results (EC50 [uM])
Compound BxPC3 MDA-MB468 Hetllé
30 12 4 6
124 10 10 1,5
146 >50 ca. 20 .
150 0.9 4.3 2.3
153 >25 24 6
156 8.9 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

determined

control contains no cells,
contains no test

using

showed partly
inhibition of the cell proliferation with ECsg

It was surprisingly found that the PI3K inhibitor Ly294002
the

proliferative effects on the cell lines used compared to

known from literature showed weak anti-

only

the Exemplary Embodiments.
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IIT.2B Cellular assay: testing for substrate inhibition
(Western Blotting)

This method can be used to predict whether the kinase
modulator under study also achleves the desired effect in a
cellular context, i.e. in this case, a substrate protein
downstream of the target kinase ig investigated for its
phosphoryiation status. For this purpose, the cells
incubated with substance are lysed and the total protein
separated on a reducing polyacrylamide gel. The proteins
are then transferred to a PVDF membrane by means of Western
Blotting and the substrate bands sought are made wvisible
with specific antibodies and a suitable detection method.
The substrate proteins downstream of the target kinases are
detected simultaneously with a respectively special anti-
phospho-antibody and at the same time a total antibody
which recognizes the substrate total protein. This
gsimultaneous meagurement can be made using the duplex
technology of the ODYSSEY imagers (LiCOR). The intensity of
the total substrate bands 1s used for normalising or

guantifying the phosphorylation inhibition or activation.

Testing

Suitable tumour c¢ell lines (e.g. BxPC3, Hctllé or MDA
MB468) were injected into six-well microtitre plates in a
defined cell number (e.g. 350 000 cells/ well for BxPC3 and
Hctl11l6) 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
gserum~reduced conditions i.e. in the regpective medium but
with only 0.25% serum. The test substances were prepared asg
stock solutions (10mM) in DMSO and incubated with the cells
in final concentrations of 5, 15.8 and 50uM fox 5 h. This
was followed by cell lysis in 25mM Tris, 150mM NaCl, 10mM

Na-pyrophogphate, 2mM EGTA, 25mM R-glycerophosphate, 25mM
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NaF, 10% glycerine, 0.75% NP-40, 100pM NaVO, buffer.
Following  protein gquantification by  means of BCA
{bicinchonic acid protein assay kit, Sigma) Assay, protein
guantities of about 20 pg per track were separated on a
Lammli polyacrylamide gel and then transferred to a PVDF
membrane (Millipore) by means of Semi-Dry Western-Blotting
at 0.8 mwA/cm® for 1h. This was followed by pre-
hybridisation of the membrane for 1 hour in I-block reagent
(Applied Biosystems) and incubation overnight with the
specific antibodies. To determine the Erk and PI3K
inhibition, the regpectively downstream substrates Rskl
were detected with the total antibody (Rsk #sc-231g C-21,
Santa Cruz) and the phospho-antibody (Phospho-p30RSK (S380)
#9341, NEB Cell Signalling) and Akt was detected with the
total antibody (Aktl #sc-1618 C-20, Santa Cruz) and the
phospho-antibody (Phospho-Akt (Ser 473} #9271, NEB Cell
Signaling). After washing the membrane, secondary 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 in the dark, the hybridisation of the detection
antibody on the membrane was detected by scanning in the
ODYSSEY imager (LiCOR).

Evaluation

At concentrations of 5-50 uM, the compounds according to
the invention exhibited dual inhibition of Erk (MAPK1/2)
and PI3K (see Table 4) which are indicated by inhibition of
the band intensity of both corresponding phospho-substrate
proteins Rskl and Akt. The reduction 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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23

% Inhibition of Substrate phosphorylationgme = IOO-[IOQK——~§§EEEfi—~)
100%Control

The band intensity (fluorescence intensity) of the
respective non-inhibited (without gubstance) phogpho-

substrates wag used as 100% control.

Table 4: Inhibition of cellular substrate phosphorylation

(at 50 uM)
Compound Erk -pRsgk | PI3K —pAkt
30 90% 100%
124 50% 90%
146 100% 10%
150 0% 90%
173 90% 50%
183 80% 80%
Liy294002 0% 40%
Wortmannin 0% 100%

The PI3K inhibitor Ly294002 known from the literature
gshowed only weak PI3K inhibition compared to  the
pyridopyrazine derivatives, 1i.e. inhibition of the PI3K
substrate p-Akt and as predicted, no Erk inhibition or
inhibition of the Erk substrate p-Rsk. Wortmannin - a
further PI3K inhibitor known £from the literature - sghowed

complete inhibition of the PI3K substrate paAkt, but no Erk
or p-RSK inhibition.

In contrast to the Exemplary Embodiments, both reference
substances used here showed no dual inhibition, i.e. of Erk

and PI3K simultaneously but only a PI3K inhibition.
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Abbreviations

Akt of: murine Akt8 retrovirus or protein kinase B
{PKB)

Askl apoptogis gignal-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
DNA-PK DNA-dependent protein kinase

Erk extracellular signal-regulated kinase
Flt-3 fms like tyrosine kinase 3

GSK-3 Glycogen synthase kinase-3

hSMG~1 human ortholog of product of seven nematode
gene-1

JAK~-3 Janus kinase 3

INK c¢-jun N-terminal kinase

MAPK mitogen activated protein kinase

Mek MAP or Erk kinase

mTOR mammalian target of rapamycin

PDGFR platelet derived growth factor receptor
PI3K phosphoinositol 3-kinase

PIKK phosphoinogitol 3-kinase related kinase
PIP, phosphatidylinositol-biphosphate

PIP; phosgphatidylinositol-triphosphate
PtdIns phosphatidylinositol

Raf rapid accelerated fibrosarcoma

Ras rat sarcoma

RTK receptor tyrosine kinase

SAPK gstregs-activated protein kinase

Ser Serine

Syk spleen tyrogine kinase

Thr Threonine

Tyr Tyrosine

VEGFR vascular endothelial growth factor receptor
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The claims defining the invention are as follows:

1 Use of a compound according o the general formula (1)
R4 X N\ R2
et
R3 N 'N° "R1
(M

selected from the group consisting of

Compound 38  [-[3-(4-Hydroxy-phenyl)-pyrido{2,3-b]pyrazin-6-y!]-3-methyl-urea

HSC\NJ\N WO
H H
OH

Compound 39 1-Allyl-3-[3-(4-phenoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-urea

HZCV\N)LN NN
H o OH
0

Compound 40 Methane sulfonic acid-4-[6-(3-allyl-ureido}-pyrido[2,3-blpyrazin-3-yi}-

? O
HZCV\NJ\N N7 N
A
o

phenyl-ester

1,0
5%
CH,

Compound 41  4-Dimethylamino-benzoic acid-4-{6-(3-allyi-ureido)-pyrido[2,3-
blpyrazin-3-ylj-phenyl-ester

HZCV\N’U\N NT N o
HoH
o’\ED
rl\!,CH3
CH,
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Compound 42

ester

Compound 43

Compound 44

Compound 45

Compound 46

Compound 47

196

Acelic acid-4-[6-(3-allyl-ureido)-pyrido[2,3-b]pyrazin-3-y!]-phenyl-

HZC*/\N’U\N NZ N7 0
H H
O/ILCH;,

1-Ethyl-3-[3-(4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea

o
H:,CANJLN NZON
HoH
OH

1-[3-(4-Amino-phenyl)-pyrido[2,3-blpyrazin-6-yl]-3-methyl-thiourea

HJQNJLN P
H H
NH2

1-Ethyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

H;‘CAN)LN N/ N/]\©
H H

1-Acetyl-1-ethyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

200
HC N NN
o’/}\cH3

1-Allyl-3-[3-(4-fluoro-phenyl)-pyrido[2,3-b]pyrazin-6-yi]-urea

HQC:Q/\N/U\N N
HooH
~F
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Compound 48 1,1 -Diethyi»B»{B~phenyl-pyn‘do[2,3-b}pyrazin~6«yl)~urea

Compound 49 1-(2~ChJoro~ethyf)—3-{3-(4~ﬂuoro~phenyl)-pyn'do[2,3~bprTazin~6
urea

O
19
CE\/\N/[LN NZ S
H H
F

Compound 50 1~E!hyl-3~{3~(4

.y}]_

-methox y-phenyl)-pyri do[2,3-h]pyrazin

S
Hac/\NJLN NTN?
HoH .CH,
0

Conipound 53 1-(3-Phenyl

“6-yl}-urea

-pyrid0{2,3-b}pyrazin~6~yi)-3

Hsc\/\,{‘j/mﬁ NS

Compound 53 [3~(3~Phenyi~pyr£do[2,3-b}pyrazin

~propyl-urea
20

“0-yD)-ureido}-acetic acid-ethy|
25

W o) [ S X
Oz}r\gz&\g N/ N

I -(B—Ch!oro~pyr'jdo{2

-¢ster
H.C

36 Compound 53

,3—b}pyrazix1—6»y})~3~eth vl-ureg
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Compound 54  1-Ethyl-3-[3-(4-fluoro- phenyl) pyrido[2,3-b]pyrazin-6-yl}-urea

Compound 55  1-[3-(3-Chloro-4-fluoro-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-

H
F..’
Compound 56  4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-benzoic acid
Compound 57 -{4-[6-(3- Eihyl ure;do) pyrido{2,3-b]pyrazin-3-yl]-phenyl}-acetamide
Compound 58 1-[3-(2,4-Difluoro-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
)LN NN S
H A

Compound 59  1-Ethyl-3-(3-morpholin-4-yl-pyrido{2,3-blpyrazin-6-yl}-urea

0 R N\
)J\u’(NINlO

urea
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Compound 60

Compound 61

Compound 62

Compound 63
ethyl-urea

Compound 64

Compound 65

urea

199

1-Ethyl-3-[3-(4-methyl-piperazin-1-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea

O l ~ N\
DS
N
“CH

3

1-Ethyl-3-[3-(2-hydroxy-phenyl)-pyrido{2,3-b]pyrazin-6-yi]-urea

o M Ny on
HCAN/U\N N N7
3 H H

1-Ethyl-3-[3-(2-methoxy-ethylamino)-pyrido[2,3-b]pyrazin-6-yl}-urea
PP P!
J\N N/ N/ N/\/O“
H H
1-[3-(4-Chloro-3-trifluoromethyl-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-

N
L A Ay i
N™ N N F
H
Cl

1-Ethyl-3-(3- phenoxy pyndo {2,3-b]pyrazin-6-yl)-urea

0 /@
HSCAQJK

1-[3-(Cyclopropylmethyl-amino)-pyrido{2,3-b]pyrazin-6-yl]-3-ethyl-

O |\N\.
2 O
NTNTNTINTN
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Compound 66 1-Ethyl-3-{3-[(pyridin-4-ylmethyl)-amino]-pyrido[2,3-b]pyrazin-6-yl}-

N\
j\ﬁ/@{j\ﬁ’\g

urea

Compound 67 1-Ethyl-3-[3-(4-fluoro-benzyloxy)-pyrido[2,3-b]pyrazin-6-yl]-urea
N
e
|
J\N g N/]\O/\©\
H
F

Compound 68  1-Ethyl-3-(3-pyridin-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urca

LT A

=N

Compound 69  1-Ethyl-3-[3-(pyridin-3-yloxy)-pyrido[2,3-b]pyrazin-6-yl]-urea

N
oSN e
/lLN N/ N/lo N
H
Compound 70 1-Ethyl-3-[3-(tetrahydro-furan-2-ylmethoxy)-pyrido[2,3-b]pyrazin-6-

N\
PSS!
H

ylj-urea
0

Compound 71  1-Ethyl-3-[3-(4-morpholin-4-yl-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-urca



20

25

30

35

Compound 72

Compound 73

urea

Compound 74

Compound 78

Compound 76

Compound 77

201

1-Ethyl-3-(3-hydroxy-pyndo[2,3-b]pyrazin-6-yl)-urea

N
A N’lOH
H
1-Ethyl-3-[3-(3-methoxy-phenylsulfanyl)-pyrido{2,3-b]pyrazin-6-yl]-

O S N\
/u\ 1 t~ /j\
N N N '8 O
H '
CH,4

I-Ethyl-3-(3-quinolin-3-yl-pyrido[2,3-b]pyrazin-6-yl)-urea

,\wfil(\@

1-(3-Renzo[blthiophen-3-yl-pyrido[2,3-b]pyrazin-6-yl)-3-ethyl-urea

N
e Ny
I
JLﬁfNINJ\E@
S

1-Ethyl-3-[3-(pyridin-2-ylsulfanyl)-pyrido{2,3-b]pyrazin-6-yl]-urea
L O
)l\ﬁ NN s N

1-[3-(4-Dimethylamino-phenyl)-pyrido[2,3-b]pyrazin-6-yi}-3-ethyl-urea

)LN Nig NJO\
H My
CH,
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Compound 78 N-{4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-phenyl}-

methansulfonamide

Compound 79

Compound 80

Compound 81

urca

Compound 82

Compound 83

i

2 O
s S
H3CAN)LN N" N
H H
NH

-

O el

3

1-Ethyi-3-{3-(1H-pyrazol-4-yl)-pyrido{2,3-b]pyrazin-6-yl]-urea

3 LS

s o~

H.CT N7 NN N N

W H \N,N
H

1-(3-Benzylsulfanyl-pyrido{2,3-b]pyrazin-6-yl)-3-ethyl-urea

LA
H:,C/\N)LN NSNS
H H P
1-Ethyl-3-[3-(4-methyl-{ 1,4]diazepan-1-yl)-pyrido[2,3-b]pyrazin-6-yl]-
PGP
chAN)LN NZONTN N-CH,
oo \J
I-{3-(4-Amino-phenyl)-pyrido(2,3-b]pyrazin-6-yl]-3-ethyl-urea

NH,

1-(3-Amino-pyrido[2,3-blpyrazin-G-yl)-3-ethyl-urea

HJC/\N/U\N N7 NN,
H H T
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Compound 84

Compound 85

Compound 86

urea

Compound 87

Compound 88

urea

Compound 89

Compound 99

203

1-Ethyl-3-pyrido[2,3-b]pyrazin-6-yl-urea
N
Y ee
Hsc/\NJ\N g NJ
H H
1-Ethyl-3-(3-imidazol-1-yl-pyrido[2,3-b]pyrazin-6-yl)-urea

L
HaCAﬁJ\m NZ N r\\aj‘/N

1-Ethyl-3-{3-(4-fluoro-2-hydroxy-phenyl)-pyrido{2,3-b]pyrazin-6-yl}-

2L
s
HC N N NS N
HoH
F

1-(3-Cyclopentyloxy-pyrido{2,3-b]pyrazin-6-yl)-3-ethyl-urea
YOO
HJC/\N/U\N NN o
H H
1-Ethyl-3-[3-(4-hydroxy-piperidin-1-yl)-pyrido[2,3-b]pyrazin-6-yl}-

2
2
H3CAN)LN N/ NZ N
H
OH

(3-Phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

A A2
HENNNNjID
H

1-Ethyl-3-(3-pyrimidin-5-yl-pyrido{2,3-b}pyrazin-6-yl)-urea
Hzc/\N)j\N NN

H H |
N



20

23

3¢

35

Compound 91

Compound 92

Compound 93

Compound 94

urea

Compound 95

Compound 96

urea

204

1-Ethyl-3-(3-pyridin-3- yI pyrido[2,3-b}pyrazin-6-yl)-urea
1-Allyl-3-(3-phenyl-pyrido{2,3-b]pyrazin-6-yl)-urea

oamy inl©

{-Ethyl-3-(3-piperazin- | -yl-pyrido(2,3-b]pyrazin-6-yl})-urea

2 0
/U\N NTONTTNTY
H LK
1-[3-(3-Chloro-pyridin-4-ylmethy!)-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-

/U\N NN S
H ~N

1-Ethyl-3-[3-(6-methoxy-pyridin-3-yl)-pyrido{2,3-b]pyrazin-6-yl]-urca

LA NJ@
79
CH,

1-[3-(3,5-Dimethyl-isoxazol-4-yl)-pyrido{2,3-b)pyrazin-6-yl]-3-ethyl-

N
o"\\cm3
I A A A
N Y

N

H,C
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Compound 97 1-Ethyl-3-[3-(4-trifluoromethox y-phenyl)-pyrido{2,3-b]pyrazin-6-yl]-
Yee
A \N)\©\
H
OF
K

Compound 98 1-Ethyl-3-(3-furan-2-yl-pyrido{2,3-blpyrazin-6-yl)-urea
o) - /N ‘
PPN 0
NN

Compound 99 1-Ethyl-3-[3-(2-methoxy-pyridin-3-y})-pyrido[2,3-b]pyrazin-6-yl]-urca

H P

Compound 100 1-[3-(2,4-Dimethoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-ureca

ARG
" 0
CH,
Compound 101 1-Ethyl-3-[3-(1H-pyrrol-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-urea

H3CAI~'J 'ﬁﬁ l{—?
H H

Compound 102 1-Ethyl-3-[3-(6-morpholin-4-yl-pyridin-3-yl}-pyrido{2,3-b]pyrazin-6-

Q//N
e
N° "N° N
H

urca

yl]-urea
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Compeound 103

Compound 104

Compound 105

Compound 106

Compound 147

Compound 108

urca

2006

1-Benzyl-3-ethyl-1-(3-phenyl-pyrido{2,3-blpyrazin-6-yl)-urca

IPee
S~
Hsc“u o ”j\©

1-{3-(2-Amino-p 1eny1) -pyrido{2,3-bipyrazin-6-yl}-3-ethyl-urea

RS

1-Ethyl-3-[3-(4-hydroxymethyl-phenyl)-pyrido[2,3-b]pyrazin-6-yi}-urca

L
)L‘/J\Q
N° "N° N
H

OH

I-[3-(3-Amino-phenyl)- pyr|d0[2 3-blpyrazin-6-yl}-3-cthyl-urea

[-[3-(4-Acetyl-phenyl)-pyrido{2,3-b]pyrazin-6-yl]-3-cthyl-urea

3, LX)
XA,
H CH
0]

1-[3-(2,3-Dihydro-benzofuran-5-yl)-pyrido{ 2,3-b]pyrazin-6-yli]-3-ethyl-

Q//N

JC s s

N7 ONTTONT YT

H L
o
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Compound 109 1-[3-(4-Benzyloxy-3-fluoro-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-cthyl-

F

HJC/\NJLN Nig N’)\©:
HoOH

@j

urea

Compound 110 1-(2,3-Dihydroxy-propy!)-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea
0 k IR N\
JL o -~
N

Compound 111 1-Ethyl-3-[3-(3-formyl-4-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-

urea

Compound 112 1-Ethyl-3-[3-(4-methansulfonyi-pheny!}-pyrido[2,3-blpyrazin-6-yl}-

1,00
. ~
H H o
S’I
~C

Compound 113 N-{4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-phenyl}-

succinamid acid
P
HBCAN)L‘N NT N 9
HoH
N
H 0
OH

urca
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Compound 114 1-Ethyl-3-(3-pyridin-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urea Methane

sulfonic acid salt (free base)

N
X
)1\ SN
Hac/\# N N N
0

W\
HO—ZS~~cH
o/’ 3

|
[ S

N

Compound 115 1-[3-(2,6-Dimethoxy-pyridin-3-yl)-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-

urea
0 1 AN N\
HaCANJ\N NSNS 0O
HoH CN
0
H,C

Compound 116 1-[3-(2,6-Dimethoxy-pyrimidin-4-yl)-pyrido[2,3-b]pyrazin-6-yl}-3-

Hac/\NJLN NN NS Oen,
H o H |

N

ethyl-urea

.0
H,C

Compound 117 1-[3-(2,4-Dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-pyrido[2,3-
bipyrazin-6-yi]-3-ethyl-urea

Compound 118 [-Ethyl-3-[3-(1H-indol-5-yl)-pyrido{2,3-blpyrazin-6-yl]-urea
2 A0S
H,C N7 N7 NN
H H

NH
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Compound 119 1-(3-Chloro-pyrido{2,3-b]lpyrazin-6-yi)-3-ethyl-thiourea

N
HGCAN)LN N N/j\Cf
H H
Compound 120 1-Ethyl-3-{3-[4-(2-methoxy-cthoxy)-phenyl]-pyrido[2,3-b]pyrazin-6-

H:,CAN/'LN NN
HoH o
07",

Compound 121 Acrylic acid-4-{6-(3-ethyl-ureido)-pyrido{2,3-b}-pyrazin-3-yl]-phenyl-

O
H3C/\N/U\NAN/ NZ o
H H o’ﬂ\67CH2

Compound 122 1-[3-(4-Cyano-phenyl)-pyrido{2,3-b]pyrazin-6-yl]-3-ethyl-urea

N
O = =
HCT NN NT N
\\N

Compound 123 1-(3-Benzo[1,2,5)oxadiazol-4-yl-pyrido[2,3-b]pyrazin-6-y1)-3-cthyl-

urca

yl}-urea

ester

Compound 124 1-Ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl)-pyrido{2,3-blpyrazin-6-

HBCAN)LN NN O-cH,
Ho R
OH

yl]-urea
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Compound 125 1-[3-(2,6-Dimethoxy-phenyl)-pyrido [2,3-b]pyrazin-6-yl]-3-ethyl-urea
J\Q NN

CH,
Compound 126 1-[3-(3- Acetyl phcnyl) pyndo[z 3- b]pyrazm -6-yl}-3-cthyl-urca
Compound 127 1-Ethyl-3-[3-(3-morpholin-4-yl-phenyl)-pyrido[2,3-b}pyrazin-6-yl]-urea

N\
’?LE/E:”(N’]\@«O

Compound 128 1-[3-(6-Amino-pyridin-3-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea

JfI )
NH,

Compound 129 3-{4-[6-(3-Ethyl-ureido)-pyrido(2,3-b]-pyrazin-3-y{]-phenoxy}-

0 X N\
JLEININflg i
o’\/u\o&t

Compound 130 1-Isopropyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

Hgo \N\
AL AL -

H,C™ N7 TNTONT N
H H

N

propionic acid
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Compound 131 1-Cyclopentyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea
a4
NT NN N/]\©
H H

Compound 132 1-Pentyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

Compound 133 N-{4-[6-(3-Ethyl-ureido)-pyrido(2,3-b]pyrazin-3-yl]-phenyl}-

Nk&CH2
H
Compound 134 1-tert-Butyl-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

A

Compound 135 1-(2-Hydroxy-ethyl)-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

H H
Compound 136 1-Cyclobutyl-3-(3-phenyl-pyrido{2,3-b]pyrazin-6-yl)-urea

N
QNiNfN\‘IN/L@
H H

acrylamide

HCCH
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Compound 138 1-Ethyl-1-(Ethylcarbamoyl)-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-
0 i X N\
HBC/\NJLm N N/]\©
OJ\NH
N

Compound 139 [3-(4-Hydroxy-phenyl}-pyrido{2,3-blpyrazin-6-yl}-carbamic acid-allyl-

HQCMOJLQ N/ N,LQ
OH

Compound 140 (3-Phenyl-pyrido[2,3-b]pyrazin-6-yl)-carbamic acid-ethyl-ester

AN
A l :
Compound 141 1-Ethyl-3-[3-(4-phenyl-piperazin-1-yl)-pyrido{2,3-b]pyrazin-6-yl}-urca
2 AL
/U\N NN
0

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

uread

ester

blpyrazin-6-yl)-urea

Compound 143 1,3-Bis-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

I8 O
©/E\N SN NJ\N N N%)
H H
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Compound 144 N-(3-Phenyl-pyrido[2,3-b]pyrazin-6-yl)-acetamidine

Compound 145 1-Ethyl-3-[3-(2-methoxy-pyridin-3-yl)-pyrido{2,3-b]pyrazin-6-yi}-

thiourea

Compound 146 1-(4-Hydroxy-butyl)-3-(3-phenyl-pyrido{2,3-b]pyrazin-6-yl)-urea

o, IILQ

Compound 147 1-(3-Hydroxy- prOpyl) 3-(3- pheny -pyrido{2,3-b]pyrazin-6-yl)-urea

Compound 148 1-Ethyl-3-{3-{4-(3-morpholin-4-yl-propoxy)-pheny!]-pyrido{2,3-

Compound 149 1-Ethyl-3-[3-(4-hydroxy-phenyl)-pyrido{2,3-b}pyrazin-6-yi]-thiourea
Compound 150 I -Ethyl-3-(3-p-tolylamino-pyrido{2,3-b]pyrazin-6-yl)-urea

i /(\j N\ c -
/U\ E o< ‘J\
N N N N
H H

blpyrazin-6-yl}-urca
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Compound 151 1-Ethyl-3-[3-(3- hydroxy phenyl)-pyrido[2,3-b)pyrazin-6-yl]-urea
Compound 152 3-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-benzoic acid

ifILQJI

Compound 153 1-[3-(3,4-Dimethoxy-phenyl)-pyrido {2,3-b]pyrazin-6-yl]-3-ethyl-urca

AJU\/IJ\C(

Compound 154 1-[3-(4-Amino-3-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-

A Ngﬁo
H
NH,
Compound 155 3-[6-(3-Ethyl- urcxdo) pyrido[2,3-b]-pyrazin-3-yl]-benzamide

Compound 156 [-[3-(3-Chloro-4-hydroxy-S-methoxy-phenyl)-pyrido{2,3-b]pyrazin-6-

urea

yl}-3-ethyl-urea

IS SOUYs
0
HCTNTN N7 N
OH
Ci
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Compound 187 1-Ethyl-3-(3-m-tolylamino-pyrido-{2,3-bjpyrazin-6-yl)-urea

N
R LA
H3c/\N”U\N N7 N/j\N CH,
H H H
Compound 158 1-Ethyl-3-[3-(4-methoxy-phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea

CH,
]
iyeeNes
N TN T
H.C"™ 'N° N N™ N
s NN H

Compound 159 1-[3-(4-Chloro-phenylamino)-pyrido-{2,3-blpyrazin-6-yl}-3-ethyl-urea

JoeUes
o
H3CANJLN N NN

HoH R

Compound 160 1-Ethyl-3-(3-o-tolylamino-pyrido{2,3-b]-pyrazin-6-yl)-urea

PO
HSC/\N/U\N NT N N
RoH u

3

Compound 161 1-Ethyl-3-[3-(pyridin-3-ylamino)-pyrido-[2,3-b]pyrazin-6-yl}-urea
N
HJC/\NJ\N N N/]\N SN
H o H H

Compound 162 1-Ethyl-3-[3-(4-ethyl-phenylamino)-pyrido{2,3-blpyrazin-6-yl]-urea

/loj\ {(\INI /@(\CHJ
H,C N NN NS
H A H
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Compound 163 1-Ethyl-3-[3-(3-methoxy-4-methyl-phenylamino)-pyrido{2,3-b}pyrazin-

e
Q
CH,

6-yl]-urea

ﬁ

N
LT,
H:,CANJLN i N’l
H H
Compound 164 [-Ethyl-3-[3-(4-hydroxy-phenylamino)-pyrido(2,3-b]pyrazin-G-yl]-urea
N oH
O S _
HCAN)LN/E\JIN;L g i
: M
H H

Compound 165 1-Ethyl-3-[3-(5-methyl-pyridin-2-yl-amino)-pyrido{2,3-b]pyrazin-6-yl}-

SeoNe
/\JJ\ N X
N
H,C ﬁ ﬁ N N ﬁ

urea

Compound 166 1-Ethyl-3-[3-(1-methyl-1H-pyrazol-3-ylamino}-pyrido[2,3-b]pyrazin-6-

=~ .N‘—'CH.
HC NTONTNTINTINTN
HooH H

yl}-urea

Compound 167 1-Ethyl-3-[3-(4-fluoro-phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea

i /(\\Z[Nj\ /©/F
HQCANJLN NN
HoH H

Compound 168 1-(4-Hydroxy-buty!)-3-[3-(4-hydroxy-3-methoxy-phenyl)-pyrido[2,3-
blpyrazin-6-yl}-urea

N
H H
OH
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Compound 169 Phosphoric acid-mono- {4-[6-(3-ethyl-ureido)-pyrido-[2,3-b]pyrazin-3-
yl]-2-methoxy-phenyl}-ester

AN N\
~~ /ﬁ\ | A & O.
H,C ﬁ ﬁ N™ N CH,

Oon
o™ on

Compound 170 1-[3-(2-Chloro-4-hydroxy-phenyl)-pyrido{2,3-b]pyrazin-6-yl]-3-ethyl-

urea

teamam

Compound 172 1-[3-(3,5-Dimethyl-1H-pyrazol-4-yl)-pyrido{2,3-b]pyrazin-6-yl}-3-

ethyl-urea
N
O [\ = CH,
HCAN/LN NN Y
0 H \N,
RS H

Compound 173 1-Ethyl-3-[3-(1-methyl-1H-pyrazol-4-yl)-pyrido{2,3-b]pyrazin-6-yl]-

urea
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Compound 174 1-[3-(5-Cyano- thmphen 2-yh)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-urea
Compound 175 Sodium  2-chloro-4-[6-{3-ethyl-ureido)-pyrido[2,3-b]pyrazin-3-y1]-6-

iﬁh

Compound 176 [-{3-(4-Hydroxy-3-methoxy-phenyl}-pyrido[2,3-b]pyrazin-6-yI]-3-(4-

methoxy-phenolate

morpholin-4-yl-butyl)-urea :
K/N\/\\/\NJJ\N N/ N/
H o H
OH
Compound 177 1-[3-(3-Chloro-4-methoxy-phenylamino)-pyrido[2,3-b]pyrazin-6-yi]-3-
N O.
gL I
/[LN Nig N’ln c
H H

Compound 178 1-Ethyl-3-[3-(naphthalin-2-ylamino)-pyrido{2,3-b]pyrazin-6-yl}-urca

H H

O

cthyl-urea

Compound 179 1-Ethyl-3-[3-(quinolin-3-ylamino)-pyrido{2,3-b]pyrazin-6-yl]-urea

See¥ee
POl L
Y

C/\

H
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Compound 180 1-[3-(3,5-Dimethoxy-phenylamino)-pyrido[2,3-b}pyrazin-6-yl]-3-ethyl-

oSt

O AN N\
LALLA AL
H H CH,

urea

Compound 181 [-Ethyl-3-{3-(pyrazin-2-ylamino}-pyrido{2,3-blpyrazin-6-yl}-urea
N N
R ALLL LS
/\N/U\N Nig N/lN/E\N)
H H H
Compound 182 1-Ethyl-3-[3-(3-isopropoxy-phenylamino)-pyrido(2,3-b}pyrazin-6-yl}-

T H,
Aﬁjk”mw/lﬁ’@\oiw

urea

Compound 183 1-Ethyl-3-{3-(4-hydroxy-3-methoxy-phenyl)-pyrido{2,3-b]pyrazin-6-

yi]-urea p-Toluolsulfonat

/\Ji,OilCC

40
TSOH

(D

Q

Compound 184 1-[3-(2-Chloro-pyridin-4-ylamino)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-

i /Efij:Nil\ /ﬁj:ji
i
JLN N ONTONT N
H H

urea
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Compound 185 1-[3-(3,5-Dichloro-4-hydroxy-phenylamino)-pyrido[2,3-b]pyrazin-6-

yl]-3-ethyl-urea
Ci
N OH

HCTTNTINTNT TN ci

Compound 186 1-[3-(3,5-Dichloro-4-hydroxy-phenyl)-pyrido{2,3-b]pyrazin-6-yl}-3-

Hac/\N'J\N NZ N7 ¢
HoH
OH
C

Compound 187 1-[3-(3,4-Dimethoxy-phenylamino)-pyrido{2,3-b]pyrazin-6-yl}-3-ethyl-

o M N Ocn,
~~ Jl\ = o
H,C TN N INT NN 0
o CH,

cthyl-urea

urea

Compound 188 1-Ethyl-3-[3-(3-hydroxy-4-methyl-phenylamino)-pyrido{2,3-b]pyrazin-

g XL
Hsc’\ﬁj\u NN OH

6-yl]-urea

Compound 189 3-[6-(3-Ethyl-ureido)-pyrido[2,3-b]-pyrazin-3-ylamino]-5-

trifluoromethyl-benzoic acid

O L0OH
ﬁlgﬁ* |
A -
H N
TN N :

F

Compound 190 1-Ethyl-3-[3-(6-methoxy-pyridin-3-ylamino)-pyrido[2,3-b]pyrazin-6-

0 Xy N\ - 0. CH
P )I\ E =~ ,D\ SN fN ’
HgC N N N N N
H H H

yl}-urea
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Compound 191 [-[3-(3,5-Dimethyl-phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-3-ethyl-

urea
CH,

Compound 192 1-{3-(4-Cyano-phenylamino)-pyrido-{2,3-b]pyrazin-6-yl]-3-ethyl-urea
N 2
/U‘N Nig NJ\N
H R

Compound 193 1-Ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-
yl}-urea (Z)-but-2-endicarbonic acid salt

N
Pes
P ,JL\ P == o
[
A "
OH
O 0O

Compound 194 1-Ethyl-3-[3-(4-hydroxy-3-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-

e

Compound 195 1-Ethyl-3-(3-phenyl-pyrido(2,3-blpyrazin-6-yl)-thiourea

AiJfIJ\@

yl]-urea Hydrochloride
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Compound 196 1-(3-Chloro-pyrido{2,3-b]pyrazin-6-yl)-3-cyclohexyl-urea

N
Pee
O\N)LN g NJ\CI
H H
Compound 197 1-Ethyl-3-[3-(4-hydroxy-3-methoxy-phenylamino)- pyrld0[2 3-

Ay IN’ N’lN o
H + CH

blpyrazin-6-ylj-urea

Compound 198 1-Ethyl-3-[3-(4-hydroxy-3,5-dimethyl-phenyl)-pyrido[2,3-b]pyrazin-6-

JL N N/ N/ CH,
H
O
CH,

Compound 199 3-Ethyl-1-phenethyl-1-(3-phenyl- pyrido[2,3-b]pyrazin-6-yl)-urea

JO
NN N/h

yl]-urea

Compound 200 1-Allyl-3- {3-[4-(tetrahydro-pyran-2-yloxy)-phenyl]-pyrido[2,3-
b]pyrazin-6-yl}-thiourea

e LA
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Compound 201 3-Ethyl-1-{3-(4-methoxy-phenyl)- pyrido[2,3-bipyrazin-6-yl]-1-propyi-
H3CANJ\N N7 N/)U
L
CH,

Compound 202 3-Ethyl-1-(3-phenyl-pyrido{2,3-blpyrazin-6-yl)- 1-(2-piperidin-1-yl-

urea

o-C

"y

ethyt)-urea Hydrochloride

N
IS
H,c/\ﬁ wk"‘n/ N
S

Compound 203 N-{4-{6-(3-Ethyl-ureido)-pyrido[2,3-bl-pyrazin-3-yl}-pheny!} -2-phenyl
Hac/\w’u\m N NJ\Q j\/@
H H
N
A H

Compound 204 }-(4-Hydroxy-butyl)-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

LD
HO\Mﬁ/Z}\ﬁ N/‘ N/

0
Compound 205 Acelic acid-4-{3-(3-phenyl-pyrido[2,3-bipyrazin-6-yl)-ureido]-butyl

L S e
HooH
o

acetamide

Hydrochlonde

o’

ester
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Coempound 206 1-(4-Amino-butyl}-3-(3-phenyl-pyrido(2,3-b]pyrazin-6-yl)- -urea

WS Vo9

Compound 207 1-(5-Hydroxy-pentyl)-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-y!)-urea

N
0 XX
J‘L m ~
HO TN NN

Compound 208 3-[6-(3-Ethyl-ureido)-pyrido[2,3-b}-pyrazin-3-yl}-N-methyl-benzamide
JLN 7 NJ\Q/‘LN,CH
H H

Compound 209 1-Ethyl-3-[3-(2-methoxy-5-methyl-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-

urea
CH

2O
HC N7 SN NN TS
OOH M L
CH,
Compound 210 1-Ethyl-3-(3-p-tolyl-pyrido{2,3-b] pyrazin-6-yl)-urea
/U\N N/ NJ\Q
H .
CH,

Compound 211 1-Ethyl-3-[3-(methyl-p-tolyl-amino)-pyrido{2,3-b]pyrazin-6-yl]-urea

LT
ﬁ N N f:l
CH,
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Compound 212 1-Ethyl-3-[3-(2-p-tolyl-ethylamino)-pyrido{2,3-b]pyrazin-6-yl]-urea

i ﬁNj\ /\/©/CH3
HC N7 NN NN
H H H .
Compound 213 1-Ethyl-3-[3-(4-methyl-benzylamino)-pyrido(2,3-b]pyrazin-6-yl]-urea

~ 2
HC/\ N N
Cl

Compound 214 1-Ethyl-3-[3-(3-fluoro-4-methyl-phenyl-amino)-pyrido{2,3-b]pyrazin-6-

¢ OO O
s

HQC/\N/‘LN NN Fooo
HoH H

3

yl]-urea

Compound 215 1-[3-(3,4-Dimethyl-phenylamino)-pyrido{2,3-b]pyrazin-6-yl}-3-ethyl-

LG X
HC/\N)LN NN CH,
* H H H

urca

Compound 216 1-Ethyl-3-[3-(4-isopropyl-phenylamino)-pyrido[2,3-b]pyrazin-6-yi]-

urea

H3
HSC/\N/U\N NI
HooH H

Compound 217 1-(4-Morpholin-4-yl-butyl)-3-(3-phenyl-pyrido[2,3-b]pyrazin-6-yl)-urea

O\/\/\NE\N’@:]\@
N

H
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Compound 218 N-{4-[3-(3-Phenyl-pyrido{2,3-b]pyrazin-6-yl)-ureido]-butyl} -acetamide

fe]} X N\
Hacjg,N\V/A\V/A\Q/H\H,Ji;;;I:N;J\T:::j

Compound 219 1-[3-(3-Amino-4-methyl-phenyl)-pyrido{2,3-b]pyrazin-6-yl}-3-ethyl-

J\N N/ N)ﬁNHz
H
CH,
Compound 220 1-[3-(3-Acetyl-2-fluoro-phenyl)-pyrido{2,3-b]pyrazin-6-yi}-3~ethyl-urea

ka N7 N CH
H

Compound 221 1-Ethyl-3-{3-(4-methoxy-3-methyl-phenyl)-pyrido{2,3-bipyrazin-6-yl]-
N
O p ha
/U\N N«?[ N’jﬁcHa
H
Q
CH,
Compound 222 1-{3-(6-Ethoxy- pyndm -3-yl)-pyrido{2,3-b]pyrazin-6-yl}-3-ethyl-urea
Compound 223 [-Ethyl-3-[3-(2-fluoro-4-methyl-phenyl)-pyrido{2,3-b]pyrazin-6-yl]-

O
XML,
“”NJTEL
i
CH,

urca

urea

urea
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Compound 224 1-Ethyl-3-[3-(3-fluoro-4-methoxy-pheny!}-pyrido[2,3-bipyrazin-6-yl}-

A~ A = F
M
Q
CH,

Compound 225 1-Ethyl-3-[3-(2-fluoro-3-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yi}-
N
Az O.
ch/\ﬁj‘g N N]\©/ CH,

Compound 226 1-Ethyl-3-[3-(3,4,5-trimethoxy-phenyl)-pyrido[2,3-b}pyrazin-6-yl]-urea

O
Hjc/\N/u\N NN O en,
L H
?
c

HSC’O "

urea

urea

-

Compound 227 1-[3-(3,5-Difluoro-2-methoxy-phenyl}-pyrido{2,3-blpyrazin-6-yi]-3-

PSS
F
HET NN N7 N
F

Compound 228 1-Ethyl-3-[3-(4-trifluoromethyl-phenyl}-pyrido{2,3-b]pyrazin-6-yi]-urca

HacANJLN N S
HooH .
& F

ethyl-urea
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Compound 229 1-Ethyl-3-[3-(2,3,4-trimethoxy-phenyl)-pyrido[ 2,3-b]pyrazin-6-yl]-urea

o N/l(jom“
H H
0
CH,

Compound 230 1-(3-(3-Chioro-4-methoxy-phenyl)-pyrido(2,3-bipyrazin-6-yl]-3-ethyl-

)
e e N/)\@c
o]

{
CH,

urca

Compound 231 I-Ethyl-3-{3-(3- fluoro-4-hydrox y-phenyl)-pyrido{2,3-b]pyrazin-6-yl]-

i ’\l/\r
o~ ,ﬂ\ AL 2 F
HC™ TNT TNT T TN S

‘\//\OH

urca

Compound 232 1-Ethyl-3-[3-(6-fluoro-pyridin-3-yl)-pyrido[2,3-b}pyrazin-6-yt]-urea

PPe
HJCAQ’{LQ NN S
Z~p

Compound 233 1—[3-(2,4-Dimethyl-thiazol—5«yi)-pyn‘do-{2,3-b]pyrazin~6~yl}-3~e£hyl~

~ J\ N, S
S N]I)'Cm
H,C N

urca
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Compound 234 1-Ethyl-3-[3-(2-methoxy-phenyl}-pyrido[2,3-b]pyrazin-6-yl]-urea

0 Y'S

J
N° "N N
H

Compound 235 1-[3-(2-Chloro-pyridin-4-yl)-pyrido{2,3-b]pyrazin-6-yl]-3-ethyl-urea

e

Compound 236 1-[3-(5-Acetyl-thiophen-2-yl)-pyrido{2,3-b]pyrazin-6-yl]-3-ethyl-urea

A 2 O
7 e,

Compound 237 1-[3-(5-Chloro-thiophen-2-yl}-pyrido[2,3-b]pyrazin-6-yl]-3-cthyl-urea
§ O
e / g
NTON vaCt

Compound 238 1-Ethyl-3-[3-(3-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-urea

2L

oA,z O.
N° "N” °N
v L@

Compound 239 1-[3-(3-Bromo-5-methoxy-phenyl)-pyrido[2,3-b}pyrazin-6-yl]-3-ethyl-

SN
HC/\Nj\N iN/ Nig O.
3 H H
Br

urca
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Compound 240 1-[3-(Benzothiazol-6-ylamino)-pyrido[2,3-blpyrazin-6-yl]-3-ethyl-urea

SN N
ch/\uiﬁmw’lﬁ/@?

Compound 241 1-Ethyi-3»[3—('4-methyl—3—triﬂuoroomethybpheny]amino)-pym‘do[z,}
blpyrazin-6-ylj-urea

£
P - P F
H,C {q* ﬁ NT N ﬁ FF

Compound 242 1-[3-(3-Cyano-4-methyl-phenylamino)-pyrido[2,3-blpyrazin-6-yi]-3-

HCANJLN NTNTON |
3 H H H N

ethyl-urea

Compound 243 1-Ethyl-3-[3-(4-phenoxy-phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-urea

i /@N\j\ QOO
Hg(}'ANJLN NN
HoH H

Compound 244 [-[3-(4-Chloro-3-methyl-phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-3-

R L Qe
HacAﬁ’le N N CH,

ethyl-urea

Compound 245 i—[3~(Z-Chioro-4-mcthyl-phcnyiamino)-pyrido[Z,B«b]pyrazin-6-yl]»3-

L T
HGCAN)LN NN
HoH I

ethyl-urea
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Compound 246 1-Ethyl-3-[3-(3-trifluoromethyl-phenylamino)-pyrido[2,3-b]pyrazin-6-

yl]-urea

Compound 247

[-[3-(2-Chloro-4-trifluoromethoxy-phenylamino)}-pyrido[2,3-b]pyrazin-

6-yi]-3-ethyl-urea

Compound 248 1-[3-(4-Chloro-2-methoxy-5-methyl-phenylamino)-pyrido{2,3-

231

0 \N\
et -
N N N N
H H FF

N [} F
o) S X
)LNfN:ENlNQ T
H H &

b]pyrazin-6-yi}-3-ethyl-urea

Compound 249 1-Ethyl-3-[3-(4-methylsulfanyl-phenyl)-pyrido[2,3-bjpyrazin-6-yl}-urea

Compound 250 3-[6-(3- Ethy! ureado) pyndo [2,3-b]pyrazin-3-yl}-benzenesulfonamide

Compound 251 N-{4-[3-(3-Phenyl-pyrido[2 3-b]pyrazin-6-yl)-ureido}-butyl}-

(e} X N\
JL l = )\@\
N™ "N N
H
?
CH,

methansulfonamide




26

25

30

232

Compound 252 1-[3-(Benzo{l,3]dioxol-5-ylamino)-pyrido{2,3-b]pyrazin-6-yij-3-ethyi-

N 0
Ny X
PO OUee
T N ©
HoH H

urea

Compound 253 3-[6-(3-Ethyl-ureido)-pyrido[2,3-blpyrazin-3-ylamino]-benzoic acid

H H H 5

Compound 254 2-Chloro-4-{6-(3-ethyl-ureido)-pyrido[2,3-b]pyrazin-3-ylamino]-

benzoic acid

H H H

Compound 255 1-Ethyl-3-[3-(3-methoxy-5-trifluoromethyl-phenylamino)-pyrido{2,3-
bipyrazin-6-yl}-urea

a5

Compound 256 [-Ethyl-3-[3-(pyrimidin-2-ylamino)-pyrido{2,3-blpyrazin-6-yl]-urea

Hl)ﬁ
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Compound 257 6-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-ylamino]-naphthalin-2-

carbonic acid

N I
= RS OoH
/\NJ\N NT SN N
H H H
Compound 258 1-Ethyl-3-[3-(4-hydroxy-quinolin-2-ylamino)-pyrido[2,3-blpyrazin-6-

H
[Svees
AN W TSN
H H H
Compound 259 [-Ethyl-3-[3-(quinolin-6-ylamino)-pyrido{Z,3-b]pyrazin-6-yl]-urea

N\ /N

Compound 260 1-Ethyi-?)-[3-(3,4,5-thmethoxy~pheny1amino)~pyrido{2,3.»b]pyraz.in-6~

yll-urea

yi]-ured '
-
3OO éio\
NSNS W o~
H H H
Compound 261 1-Ethyl-3-[3-(1H-indol-6-ylamino)-pyrido[2,3-b]pyrazin-6-yt}-urea
N
1A D
NN W N N
H H H

Compound 262 [-Ethyl-3-[3-(3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazin-7-ylamino)-
pyrido{2,3-b]pyrazin-6-yl}-urea

H
AN N\ 728 N 0
ASNTONTINTTNT N o
H  H H
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Compound 263 1-Ethyl-3-[3-(quinoxalin-6-ylamino)-pyrido{2,3-b]pyrazin-6-yl]-urea

JL(I:LQJ

Compound 264 1-Ethyl-3-[3-(3-trifluoromethoxy-phenylamino)-pyrido[2,3-b]pyrazin-

= N‘\
/\giu/u\/mlw’ls Q\QJ\\F

6-yl]-urea

Compound 265 1-Ethyl-3-[3-(4-isopropoxy-phenylamino)-pyrido[2,3-b]pyrazin-6-yl]-

N\\ Q
~J Y

urea

Compound 266 1-[3-(Dibenzofuran-2-ylamino)-pyrido[2,3-b}pyrazin-6-yl]-3-cthyl-urea

L

Compound 267 1-(6-Dimethylamino-hexyl)-3-[3-(4-hydroxy-3-methoxy-phenyl})-
pyrido[2,3-b]pyrazin-6-yl}-urea

| O
N ,ji\ P>
- \“/A\V’,\\//\‘N N NGy o.
H H

Compound 268 1-(4-Dimethylamino-butyl)-3-{3-(4-hydroxy-3-methoxy-phenyl)-
pyrido[2,3-b]pyrazin-6-yi}-urea

A TN N’:L@O\
HooH
OH
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Compound 269 1-[3-(4-Hydroxy-3-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-(5-
morpholin-4-yl-pentyl)-urea

3
(NN NS S S O
O\/ H H o

for the production of a medicinal product for the treatment or prevention of
physiological and/or pathophysiological states in a mammal mediated by modulation of
ras-Raf-Mek-Erk signal transduction pathway, PI3K-Akt signal transduction pathway and
the SAPK signal transduction pathway,

wherein the physiological and/or pathophysiological state is selected from the group
consisting of inflammatory diseases, inflammations, pain, rheumatic diseases, arthritic
diseases, HIV infections, neurological or neurodegenerative diseases, rheumatism,
arthritis, AIDS, AIDS related complex, dementia, Alzheimer's discase, hyperproliferative
diseases, psoriasis, endometriosis, scarring, benign prostatahyperplasia, diseases of the
immune system, autoimmune diseases, immunodeficiency diseases, diabetes, diabetic
nephropathy, fibrotic diseases, cystic fibrosis, thrombotic microangiopathy syndrome,
organ transplant rejection, glomerulopathy, metabolic diseases, solid/fixed tumours,
rheumatic arthritis, diabetic retinopathy, asthma, allergies, allergic diseases, chronic
obstructive pulmonary diseases, inflammatory bowel disease, fibrosis, atherosclerosis,
heart diseases, cardiovascular diseases, diseases of the myocardium, vascular diseases,
angiogenetic diseases, kidney discases, rhinitis, Grave's disease, focal ischemia, cardiac
failure, ischemia, cardiac hypertrophia, renal failure, cardiac myocytic malfunction, high
blood pressure, vasoconstriction, stroke, anaphylactic shock, platelet agglutination,
skeletomuscular atrophy, obesity, overweight, glucosis homeostasis, congestive cardiac
insufficiency, angina, heart attack, cardiac infarction, hyperglycaemia, hypoglycaemia,

and hypertension.

2. The use according to claim 1, wherein the medicinal product comprises at

least one further pharmacologically active substance.

3. The use according to claim 2, wherein the further pharmacologically active
substance is selected from the group consisting of DNA topoisomerase | and/or [l
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 inhibitors, and antimetabolites.
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4. The use according to claim 2 or 3, wherein the further pharmacologically
active substance is selected from the group consisting of asparaginase, bleomycin,
carboplatin, carmustin, chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabine,
dacarbazine, dactinomycin, daunorubicin, doxorubicin, epirubicin, etoposide, 5-
fluorouracil, hexamethylmelamine, hydroxurea, ifosfamide, irinotecan, leucovorin,
lomustine, mechlorethamine, 6-mercaptopurine, mesna, methotrexate, mitomycin C,
mitoxantrone, prednisolone, prednisone, procarbazine, raloxifene, streptozocin,
tamoxifen, thioguanine, topotecan, vinblastine, vincristine, vindesine, aminoglutethimide,
L-asparéginase, azathioprine, 5-azacytidine cladribine, busulfan, diethylstilbestrol, 2’2"
difluorodeoxycytidine, docetaxel, erythrohydroxynonyladenine, ethinylestradiol, 5-
fluorodeoxyuridin, 5-fluorodeoxyuridin  monophosphate, fludarabine  phosphate,
fluoxymesterone, flutamide, hydroxyprogesterone caproate, idarubicin, interferon,
medroxyprogesterone acetate, megestrol acetate, melphalan, mitotane, paclitaxel,
oxaliplatin, pentostatin, N-phosphonoacetyl-L-aspartate, plicamycin, semustine,
teniposide, testosterone propionate, thiotepa, trimethylmelamine, uridine, vinorelbin,
epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5-fluorouarcii, Herceptin,

Avastin, Erbitux, Sorafenib, Gleevec, Iressa, Tarceva, rapamycin, and actinomycin D,

5. A pyridopyrazine selected from the group consisting ofcompounds 38 to 136

and 138 1o 269 according to claim 1.

6. A pharmaceutical composition comprising a pharmacologically active
quantity of at least one compound according to claim 5, and at least one pharmaceutically

compatible excipient.

7. The pharmaceutical composition according to claim 6, wherein the active

substance is present in a unit dose of 0.001 mg to 100 mg per kg body weight of a patient.

8.  The pharmaceutical composition according to claim 6 or 7, wherein the

composition contains at least one further pharmacologically active substance.
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9. The pharmaceutical composition according to claim 8, wherein the further
pharmacologically active substance is selected from the group consisting of DNA
topoisomerase 1 and/or Il 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 inhibitors, and

antimetabolites.

i 10. The pharmmaceutical composition according to claim 8 or 9, wherein the
further pharmacologically active substance is selected from the group consisting
of asparaginase, bleomycin, carboplatin, carmustin, chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin,
epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxurea, ifosfamide,
irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna,
methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone, procarbazine,
raloxifene, streptozocin, tamoxifen, thioguanine, topotecan, vinblastine, vincristine,
vindesine, aminoglutethimide, L-asparaginase, azathioprine, S-azacytidine cladribine,
busulfan, diethylstilbestrol, 2',2'-difluorodeoxycytidine, docetaxel,
crythfohydroxynonyladcnine, cthinylestradiol, 5-fluorodeoxyuridin, 5-fluorodeoxyuridin
monophosphate, fludarabine phosphate, fluoxymesterone, flutamide,
hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone acetate,
megestrofl acetate, melphalan, mitotane, paclitaxel, oxaliplatin, pentostatin,
N-phosphonoacetyl-L-aspartate, plicamycin, semustine, teniposide, testosterone
propionate, thiotepa, trimethylmelamine, uridine, vinorelbin, epothilone, gemcitabine,
Taxotere, BCNU, CCNU, DTIC, 5-fluorouarcil, Herceptin, Avastin, Erbitux, Sorafenib,

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

1. A kit comprising a pharmacologically active quantity of at least one
compound according to claim 5 and a pharmacologically active quantity of at least one

further pharmacologically active substance according to claim 9 or 10.



