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PYRIDOPYRAZINE DERIVATIVES AND THEIR USE

Description

Technical field

The present invention relates to pyridopyrazine derivatives with new biological action
and their use for the freatment 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 metabofism.
Consequently, the fundamental involvement in the pathogenesis of diseases such as
cancer, neurodegeneration and inflammatory diseases is proven both for the ras-Raf-
Mek-Erk and for the PI3K-Akt signal pathway. The individual components of these
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 their 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 Mek1/2) and results in the
phosphorylation and activation of MAPK 1 and 2 — also known as extracellular signal
regulated kinase (Erk1 and 2). Compared to other signal pathways, the ras-Raf-Mek-
Erk signal pathway combines a large number of proto-oncogenes, including ligands,
tyrosine kinase receptors, G-proteins, kinases and nuclear transcription factors.
Tyrosine kinases such as, for example, EGFR (Mendeisohn J. et al., 2000) frequently
mediate constitutively active signals to the downstream ras-Raf-Mek-Erk signal
pathway in tumour events caused by overexpression and mutation. Ras mutations are
mutated in 30% of all human tumours (Khieif 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
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has been described in various tumours (Hoshino R. et al.,, 1999, McPhiilips F. et al.,
2001). B-Raf point mutants were detected in 66% of all human malignant melanomas,
14% of all ovarian carcimomas and 12% of all carcinomas of the colon (Davies H. et
al., 2002). It is therefore not surprising that Erk1/2 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 also have Mek-Erk-indepedent anti-
apoptotic functions whose molecular steps have not yet been fully described. Aski,
Bcl-2, Akt and Bag1 have been described as possible interaction partners for the Mek-
Erk-independent Raf activity (Chen J et al,, 2001, Troppmaier J. et al., 2003, Rapp
U.R. et al., 2004, Gotz R. et al., 2005). It is assumed nowadays that both Mek-Erk-
dependent and Mek-Erk-independent signal transduction mechanisms confrol the
activation of the upstream ras and Raf stimuii.

The isoenzymes of the phosphatidylinositol 3-kinases (PI3Ks) function predominantly
as lipid kinases and catalyse the D3 phosphorylation of the second-messenger lipids
Ptdins  (phosphatidylinositol) to  Pitdins(3)P, Ptdins(3,4)P,, Ptdins(3,4,5)P;
phosphatidylinositol phosphates. The class | PI3Ks are composed structurally of the
catalytic (p110aipha, beta, gamma, deita) and the regulatory (p85alpha, beta or
p101igamma) subunits. Furthermore, the class Il (PI3K-C2alpha, PI3K-C2beta) and
class Il (Vps34p) enzymes belong to the family of the P13 kinases (Wymann M.P. et
al., 1998, VanHaesebroeck B. et al., 2001). The PIP increase 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., 1994} and on the other hand stimulates the anti-
apoptotic signal pathway by recruiting Akt to the cell membrane and consequent
overactivation of this kinase (Alessi D.R. et al., 1996, Chang HW. et al., 1997, Moore
S.M. et al., 1998). Consequently, the activation of PI3Ks fulfils at least two crucial
mechanisms for tumour formation, namely the activation of cell growth and cell
differentiation and the inhibition of apoptosis. In addition, PI3K also have protein-
phaosphorylating properties (Dhand et al,, 1994, Bondeva T. et al., 1998, Bondev A. et
al., 1999, VanHaesebroeck B. et al., 1999) which can trigger a PI3Ks-intrinsically
regulating serine autophosphoryiation for example. In addition, it is known that PI3Ks
also have kinase-independent regulating effector properties, e.g. during contral of
cardiac contraction (Crackower M.A. et al.,, 2002, Patrucco et al., 2004). It is
furthermore proven that Pi3Kdelta and PI3Kgamma are specifically expressed on
hematopoietic cells and therefore constitute potential points of attack for isoenzyme-
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specific PI3Kdelta and PI3Kgamma inhibitors in the treatment of inflammatory diseases
such as rheumatism, asthma and allergies and in the ireaiment of B and T cell
lymphomas (Okkenhaug K. et al., 2003, Ali K. et al., 2004, Sujobert P. et al.,, 2005).
Pi3Kalpha, which was recently identified as a protc-oncogene (Shayesteh L. et al.,
1999, Ma Y.Y. et al., 2000, Samueis Y. et al., 2004, Campbell 1.G. et al., 2004, Levine
D.A., 2005) is 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 P13K {PIKK), which include the serine/threonine kinases mTOR,
ATM, ATR, h-SMG-1 and DNA-PK (Chiang G.G. et al 2004) are also of great interest.
Their catalytic domains have a high sequence homalogy 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.

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

The present state of development in the field of kinase inhibitors, in particular of the ras-
Raf-Mek-Erk and PI3K-Akt pathway, is described in the reviews of H.T. Arkenau et al,
2011, M.S. Chapman & J.N. Miner, 2011 and P. Liu et al, 2009. These publications
contain comprehensive listings of the published low-molecular ras-Raf-Mek-Erk- and PI3K
inhibitors.

The kinase inhibitor Sorafenib (Bay 43-9006; WO 99/32111, WO 03/068223) which was
approved in, 2006 shows a relatively non-specific inhibition pattern of serine/threonine
and of tyrosine kinases such as Raf, VEGFR2/3, Flit-3, PDGFR, ¢-Kit and other kinases.
Great importance is 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.. No inhibiion of the kinases in the PI3K-Akt signal pathway has been
described for Bay 43-9006. Other Raf-specific inhibitors like PLX-4032 and GSK2118436
(Arkenau H.T. et al, 2011) are currently under clinical evaluation.
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Several Mek1/2 inhibitors (AZD-6244, XL-518, GSK1120212 and others) currently
undergo clinical testing (reviewed by MS Chapman & JN Miner, 2011). However, no
interaction with Erk1 or Erk2 nor any PI3K-Akt signal pathway inhibiting function or its
simultaneous modulation has yet been disclosed for these Mek inhibitors.

Patent specification WO 2009/077766 describes pyrido[2,3-blpyrazines as RAF
inhibitors.

In addition, the patent specifications WO 2008/040820, WO 2008/009908 and WO
2005/123733 describe pyrido[2,3-blpyrazines as agrochemical fungicides and
herbicides, respectively.

The Korean invention KR 2008004646 relates to 2-alkenyloxy-3-ethynylpyrido[2,3-
bjpyrazine derivatives and their pharmaceutically salts which with inhibit the expression
of hiypoxia-inducible transcriptional factor 1 (HIF-1) gene.

Patent specifications WO 04/104002 and WO 04/104003 describe pyrido[2,3-
bjpyrazines, which can be substituted in the 6- or 7-position with urea, thiourea,
amidine or guanidine groups. These compounds possess properties as inhibitors or
modulators of kinases, in particular of tyrosine and serine/threonine kinases, and a use
as a medicament is specified. However, no use of these compounds as modulators of
lipid kinases, alone or in combination with tyrosine and serine/threonine kinases has
been described.

In addition, patent specification WO 99/17759 describes pyrido[2,3-b]pyrazines which,
among other things, carry alkyl-, aryl- and heteroaryl-substituted carbamates in the 6-
position. These compounds are to be used to modulate serine threonine protein
kinases.

Patent specification WO 05/007099 describes, among other things, urea-substituted
pyrido[2,3-blpyrazines as inhibitors of the serine/threonine kinase PKB. A use in the
treatment of cancer diseases is specified for these compounds. However, no specific
examples of urea-substituted pyridopyrazines with these biological properties are
given.

Further examples of pyrido[2,3-b]pyrazines substituted 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
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und JAK-3. A use in the treatment of proliferative diseases is given for these
compounds among other things. No use of these compounds as modulators of 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-position 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 is
specified for these compounds. No defined indication of a biological effect is given for
the pyrido[2,3-bjpyrazine compounds described therein as examples.

Patent specification WO 03/024448 describes amide and acrylamide-substituted
pyrido[2,3-blpyrazines which can also contain carbamates as additional substituents
and can be used as histone deacetylase inhibitors for the treatment of cell proliferation
diseases.

The publication (S. Laufer, J. Med. Chem. 2010, 53(3), 1128-1137) describes
pyridinylpyridopyrazines as lead compounds for novel p38a Mitogen-Activated Protein
Kinase Inhibitors.

in another publication (M.R. Dobler, Pest Management Science, 2010, 66(2), 178-185)
pyrido[2,3-bjpyrazines are described as tubulin polymerisation promoters.

In the publication (Temple C. et al. 1990} the synthesis of a 6-ethylcarbamate-
substituted pyrido[2,3-b]pyrazine derivative is described as one example. No
antitumour effect is disclosed or made obvious. ’

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



The publication by C. Temple (1 9@8) describes the synthesis and investigation of 6-

ethylcarbamate-substituted pyrido[2,3-bjpyrazines as potential antimalarial drugs. No
antitumour effect is disciosed or made obvious.

Several PI3K inhibitors (NVP-Bez-235, GDC-0941, XL-147 and others) undergo clinical
irials (reviewed by Maira S.M., et al, 2010).

Summary

In a first aspect, there is provided the use for the production of a medicament for the treatment

or prevention of physiological and/or pathophysiological states in mammals mediated by
signal transduction pathways selected from the group consisting of. the
PI3K-AKt signal transduction pathway and the ras-Raf-Mek-Erk signal
transduction  pathway, . wherein the physiological and/or
pathophysiological states are selected from the group consisting of
malignant  tumours, benign  tumours,  inflammatory  diseases,
inflammations, pain, rheumatic diseases, arthritic dissases, HIV infections,
neurclogical or neurodegenerative dissases, theurnatism, arthritis, AIDS,
ARC (AIDS related compiex), Kaposl's sarcoma, wmours ariginating from
the brain and/or nervous system and/or meninges, dementia, Aizheimer's
disease, hypemproiferative dissases, psoriasis, endometriosis, scaring,
benign prostatahyperplasia (BPH), diseases of the immune system,
autoimmune diseases, irr{munodeﬁciancy diseases, colon tumour, gastric
tumour, intestinal tumour, pulmonary turmour, pancreatic tumaour, ovarian
tumour, prostatic tumour, leukasmia, melanoma, hepatic fumour, renal
tumour, head tumour, throat fumour, glioma, braast tumour, uterine cancer,
endometrial cancer, cenvico-utering carcingma, brain tumouwr, adeno-
acanthoma, sancer of the bladder, gastric {umour, colorectal fumour,
oesophageal cancer, gynaecoiogical fumour, avarian tumour, cancer of the
thyroid, lymphoma, chwonic feukasmia, acute leukaemia, resienosis,
diabetes, diabetic nephropathy, flbrolic diseasss, cystic fibrosis, malignant
nephroscierosis, thrombofic microangliopathy syndrome, organ transplant
rejection, glomerulopathy, matabolic diseases, solidfixed tumours, rheumatic
arthrifis, diabetic retinopathy, asthma, allergies, allergic diseasss, chronic
obstructive pulmonary diseases, inflammatory bowel disease, fibrosis,
atheriosclerosis, heat diseases, cardiovascular diseases, diseases of the
myocardium, vascular disesses, angiogenefic diseases, kidney diseases,
thinifis, Grave's disease, focal ischemia, cardiac fallure, ischemia, cardiac
hyperirophia, renal failure, cardiac myocylic malfunchion, high biood
pressure, vasoconstriction, stroke, anaphyiactic shock, platelet agghutination,
skeletomuscuiar  atrophy, obesly, overweight, glucosis homeostasis,
. congestive cardiac. insufficiency, angina, heart attack, cardiac infarchion,
hypergiycaemia, hypoglycaemia, hypertension”, , wherein the compound is
selected from the group consisting of: ‘
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Compound 331 1-{3-{1-(3-Mathoxy-benzyl- 1 H-pyrazoi-dyl-pyridal2, 3«
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Compound 45 1-{3~(1-Benzyk 1H-pyrazal-d~yi)-pyridof2, 3-bjpyrazin-E-yi-3-
athyi-thioursa
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Compound 85; | 1—5‘5’15{&-3—{3—{1-{4~hydmxy~3-rnethuxy‘benzyi)-‘iH~byrazni-4»yﬁ~
pyrdal2 3-hipyravin-8-yl-thioures

A
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Compound 240: 1 Bty 343 1~{4-trydroxy-banzyl-1 Hepyrazol-&4-yll-pyride]2, 3-
bipyrazin-S-yi-thioursa
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Compound 211 1-Ethyk3-{3-{1-[4-mathaxy-3-{2-mathaxy-ethoxybenzyl-1H-
pyrazok4-yl-pyrido(2, 3-bjpyrazin-&-yl}l-urea
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Compound 217: H#{S{&E&yl-ﬂ'zioureidu}-pyr‘zdaiz,&b}pmn-3-y1}-pymg*1-
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5 Compound 282! 5-{5~(3-Cyciapentyi-uraide)-pyridal2 3-blpyrazin-3-yil-thiophens-
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Compount 5812 1-Alty-3-{3-(1-propyi-1H-pyrazol-4-yl-pyridei2, 3-bjpyrazin-6-yI-
thiourea '
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in a second aspect, there is provided a pyridopyrazine selected from the group consisting of
compound 2, 24, 28, 29, 23, 35, 36, 40, 41, 42, 43, 45, 55, 85, 79, 81, 210, 211, 214, 217, 21§,

222, 224, 228, 245, 290, 282, 298, 31§, 324, 397,559, 561 its physioclogically

tolerated salts, In the form of its racemates, in the fom of its pure

enantiomers and/or diastereomers or in the form of mixtures of these

enantiomers and/or diastersomers or in the form of its tautomers.

In a third aspect, there is provided a pharmaceutical composition which comprises a
' pharmaceutically active amount of at the least one compound as defined above, for the treatment
or praphylaxis of physiological and/or pathophysiological conditions which can
be treated by modulation of the signal transduction pathway or pathways
selected from the group consisting of the PI3K-Akt signal transduction
pathway and ras-Raf-Mek-Erk signal iransduction pathway, whersin the
physiological andlor pathophysiological states are selected from the group
conststing of malignant tumouwrs, benign tumours, inflammatory discases,
inflammations, pain, rheumatic diseases, arhritic dissases, HIV nfections,
neurologicat or neuradegenerative diseases, rheumatism, arthritis, AlDS, ARC
(AIDS related complex), Kaposi's sarcoma, tumours originating from the brain
antfor nervous system and/or meninges, dementla, Alzheimer's disease,
hyperproliferative  dissases, psoriasis, endomstriosis, scaming, benign
prostatahyperplasia (BPH), diseases of the immune system, autcimmune
diseases, immunodeficiency diseases, colon tumour, gastric tumour, intestinal
tumour, pulmonary tumour, pancreafic fumour, ovarian tumour, prostafic:
tumour, leukaemia, melanoma, hepatic tumour, renal tumour, head tumour,
throat tumour, glioma, breast lumour, uterine cancer, endomefrial cancer,
cervico-uterine carcinoma, brain fumour, adanwacénmoma, cancer of the
badder, gastric tumour, colorectal tumour, oesophageal cancer, gynaecological
tumour, ovarian tumour, cancer of the thyreid, lymphoma, chronis leukaemia,
acute jeukaemis, restenosis, diabetes, diabetic nephropathy, fibrotic diseases,
cystic fibrosis, maiignant nephrosclerosis,  thromiotic  micreangiopathy
syndrome, organ transplant rejection, glomerulopathy, metabolic discases,
solidffixed tumours, rheumatic arthrilis, diabstic retinepathy, asthma, allergies,
afiergic diseases, chronic obstructive pulmonary diseases, inflammmatory bowel
disease, fibrosis, atheriosclerosis, hearl diseases, cardiovascular diseases,
diseases of the myocardium, vascular diseases, angiogenstic diseases, kidney
diseases, rhinifis, Grave's disease, focal ischemia, cardiac failure, ischemia,
cardiac hypertrophia, renal fallure, cardiac myocytic matfunction, high blood
pressure, vasoconstriction, stroke, anaphylactic shock, platelet aggiutination,
skeletomuscular atrophy, obesity, overweight, glucesis homeostasis, congestive
cardiac insufficiency, angina, heart attack, cardiac infarction, hyperglycasmia,
hypoglycaemia, hypertension”.
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In a fourth aspect, there is provided a pharmaceutical composition comprising a
pharmacologically active quantity of at least one compound as defined above.

In a fifth aspect, there is provided a kit comprising a pharmacologically active quantity of at least
one compound as defined above and a pharmacologically active quantity of at least one further
pharmacologically active substance as defined above.

Description of the invention

The object of the present invention is to provide new compounds which can be used for
the treatment or prevention of physiological and/or pathophysiciogical states in
mammals, in particular in humans, which are mediated by signal fransduction pathways
selected from the group consisting of: the PIBK-Akt signal transduction pathway and

the ras-Ral-Mek-Erk signal transduction pathway.

The inventive object was surprisingly achieved in one aspect by preparing a compound
according o the general formula (1)

. H
R2 7 ~
\ri\f/lkrg N~ N7 Rt
H H

wherein the substituents R1, R2, X have the foliowing meaning:

U

X QorS

R1

(1) unsubstituted or substituted alkyl, wherein the alkyl group can be substituted with
one or more, the same or different , Cl, Br, |, CF;, CN, NH,, NH-alkyl, NH-cycloalkyl,
NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycicalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyi-heteroaryl, NH-alkyl-NH,, NH-alkyl-OH, N{alkyl},, NHC(O)-alkyl,
NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-aryl, NHC(O)-heteroaryl, NHC(O)-
alkyl-aryl, NHC(O)-alkyl-heteroaryl, NHSOgalkyl, NHSOscycloalkyl, NHSO.-
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heterocyclyl, NHSOy-aryl, NHSO,-heteroaryl, NHSO-alkyl-aryl, NHSO.-alkyl-
heteroaryl, NO,, SH, S-alkyl, S-aryl, S-heteroaryl, OH, OCF;, O-alkyl, O-cycloalkyl, O-
heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl,
O-alkyl-heteroaryl, O-alkyl-OH, O-(CH,),-O, OC(O)-alkyl, OC(O)-cycloalkyl, OC(O)-
heterocyclyl, OC(O)-aryl, OC(O)-heteroaryl, OC(O)-alkyl-aryl, OC(Q}-alkyl-heteroaryl,
OSO;zH, OSO,-alkyl, OSO,-cycloalkyl, OSO,-heterocyclyl, OSO,-aryl, OSO,-heteroaryl,
OSO0,-alkyl-aryl, OSOs-alkyl-heteroaryl, OP{O}OH),, C(O)-akyl, C(Oj-aryl, C{O)-
heteroaryl, COyH, CO,-alkyl, CO.-cycloalkyl, CO,-heterocyclyl, CO,-aryl, CO,-
heteroaryl, COj-alkyl-cycloalkyl, CO,-alkyl-heterocyclyl, CO,-alkyl-aryl, CO,-alkyl-
heteroaryl, C{O}-NH,, C{(O)NH-akyl, C(O)NH-cycloalkyl, C(O)NH-heterocyclyl,
C({O)NH-aryl, C(O)NH-heferoaryl, C{O)NH-alkyl-cycloalkyl, C{O)NH-alkyi-heterocyciyl,
C(O)NH-alkyl-aryl,  C(O)NH-alkyl-heteroaryl, C(O)N(akkyl),, C(O)N(cycloalkyl)s,
C(O)N(aryl)e, C{O)N(heteroaryl),, SO-alkyl, SO-aryl, SO,-alkyl, SO,-aryl, SO,NH,,
SO,NH-alkyl, SO,NH-aryl, SO,NH-heteroaryl, SO,NH-alkyl-aryl, SOs;H, SO,0-alkyl,
SO,0-aryl, SO,0-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl, n can
have the value 1, 2 or 3 and the alkyl-, cycloalkyl-, heterocyclyl-, aryl-, heteroaryi-,
alkyl-cycloalkyl-, alkyl-heterocyclyl-, alkyl-aryl- and alkyl-heteroary! substituents for their
part can in turn be substituted,

(1) unsubstituted or substituted aryl, wherein the aryl group can be substituted with one
or more, the same or different F, Cl, Br, |, CF;, CN, NH,, NH-alkyl, NH-cycloalkyl, NH-
heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocyclyl, NH-
alkyl-aryl, NH-alkyl-hetercaryl, NH-alkyl-NH,, NH-alkyl-OH, N(alkyl),, NHC(O)-alkyl,
NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O}-aryl, NHC(O)-heteroaryl, NHC(O)-
alkyl-aryl, NHC(O)-alkyl-heteroaryl, NHSOs-alkyl, NHSO,-cycloalkyl, NHSO,-
heterocyclyl, NHSO,-aryl, NHSO,-heteroaryl, NHSO,-alkyl-aryl, NHSO,-alkyl-
heteroaryl, NO,, SH, S-alkyl, S-aryl, S-heteroaryl, OH, OCF;, O-alkyl, O-cycloalkyl, O-
heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl,
O-alkyl-heteroaryl, O-alkyl-OH, O-(CH,),-O, O-CHy-CHy-0O-CHy-CH,-0O-CHp-CH,-OH;
OC(O)-alkyl, OC(O)-cycloalkyl, OC(O}-heterocyclyl, OC(O)-aryl, OC(O)-heteroaryl,
OC{O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OC{O)-NH-Alkyl, OSO;3H, OSO,-alkyl, OSO,-
cycloalkyl, OSO,-heterocyclyl, OSO,-aryl, OSO,-heteroaryl, OSO,-alkyl-aryl, OSO,-
alkyl-heteroaryl, OP(O){OH),, C(O}-alkyl, C(O}-aryl, C(O)-heteroaryl, O-CO-alkyl,
COzH, COzalkyl, CO,-cycloalkyl, CO,-heterocyclyl, CO,-aryl, CO,-heteroaryl, CO,-
alkyl-cycloalkyl, CO-alkyl-heterocyclyl, CO-alkyl-aryl, CO,-alkyl-heteroaryl, C(O)-NH,,
C(O)NH-alkyl, C(O)NH-cycloalkyl, C{O)NH-heterocyclyl, C(O)NH-aryl, C(O)NH-
heteroaryl, C{O)NH-alkyl-cycloalkyl, C(O)NH-alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
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C(O)NH-alkyl-heteroaryl, C(O)N(alkyl),, C(O)N(cycioalkyl),, C(O)N(aryl),,
C(O)N(heteroaryl),, SO-alkyl, SO-aryl, SO,-alkyl, SO,-heterocyclyl; SO,-aryl, SO,NH,,
SONH-alkyl, SO,NH-aryl, SO;NH-heteroaryl, SO,NH-alkyl-aryl, SO;H, SO,0-alkyl,
SO,0-aryl, SO0-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl, n can
have the value 1, 2 or 3 and the alkyl-, cycloalkyl-, heterocyclyl-, aryl-, heteroaryl-,
alkyl-cycloalkyl-, alkyl-heterocyclyl-, alkyl-aryl- and alkyl-heteroaryl substituents for their
part can in turn be substituted,

(M) unsubstituted or substituted heteroaryl, wherein the heteroaryl group can be
substituted with one or more, the same or different F, Cl, Br, I, CF3, CN, NH,, NH-alkyl,
NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-
heterocyclyl, NH-alkyl-aryl, NH-alkyl-heteroaryl, NH-alkyl-NH,, NH-alkyl-OH, N(alkyl),,
NHC(Oj}-alkyl, NHC(O}-cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-aryl, NHC(O)-
heteroaryl, NHC(O)-akyl-aryl, NHC(O)-alkyl-hetercaryl, NHSO,-alkyl, NHSO,-
cycloalkyl, NHSO.-heterocyclyl, NHSOs-aryl, NHSO,-heteroaryl, NHSO,-alkyl-aryl,
NHSO,-alkyl-heteroaryl, NO,, SH, S-alkyl, S-aryl, S-heteroaryl, OH, OCF;, O-alkyl, O-
cycloalkyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkyi-aryl, O-
alkyl-heteroaryl, OC(O)-alkyl, OC(O)-cycloalkyl, OC(O)-heterocyclyl, OC(O)-aryl,
OC{O)-heteroaryl, OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryi, OSOz;H, 0OSO,-alkyl,
OSO0,-cycloalkkyl, OSO,-heterocyclyl, OSOs-aryl, OSO,-hetercaryl, OSO,-alkyl-aryl,
O80;-alkyl-hetercaryl, OP{O}OH),, C(O)-alkyl, C(O)-aryl, C(O)-heteroaryl, CO,H,
COy-alkyl, CO,-cycloalkyl, COy-heterocyclyl, CO-aryl, CO,-heteroaryl, CO,-alkyl-
cycloalkyl, COp-alkyl-heterocyclyl, COg-alkyl-aryl, CO,-alkyl-heteroaryl, C{O}-NH;,
C(O)NH-alkyl, C(O)NH-cycloalkyl, C{(O)NH-heterocyclyl, C(O)NH-aryl, C(O)NH-
heteroaryl, C(O)NH-akyl-cycloalkyl, C{O)NH-alkyl-heterocyclyl, C{O)NH-alkyl-ary!,
C(O)NH-alkyl-heteroaryl, C{O)N(alkyl)z, C(O)N{cycloalkyl),, C(O)N(aryl),,
C(O)N(heteroaryl),, Si(Alkyl)3, SO,NH,, SO,NH-alkyl, SO,NH-aryl, SO,NH-heteroaryl,
SO NH-alkyl-aryl, SO3H, S0,0-alkyl, SOO-aryl, SO,0O-aikyl-aryi, alkyl, cycloalkyl,
heterocyclyl, alkyl-cycloalkyl, alkyl-heterocyclyl, alkyl-aryl, alkyl-heteroaryl, aryl or
heteroaryl, and the alkyl-, cycloalkyl-, heterocyciyl-, alkyl-cycloalkyl, alkyl-heterocyclyl,
alkyl-aryl, alkyl-heteroaryl, aryl- and heteroaryl substituents for their part can in turn be
substituted,

and R2:
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() unsubstituted or substituted alkyl wherein the alky! group can be substituted with
one or more, the same or different &, Cl, Br, |, CF3, CN, NH,, NH-alkyl, NH-cycloalkyl,
NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl, NH-alkyl-heterocycliyl,
NH-aikyl-aryl, NH-alkyl-heteroaryl, N(alkyl),, NHC(O)-akyl, NHC(O)-cycloalkyl,
NHC(O)-heterocyclyl, NHC(O)-aryl, NHC(O)-heteroaryl, NHC(O)-alkyl-aryl, NHC({O)-
alkyl-heteroaryl, NHSOzalkyl, NHSO,-cycloalkyl, NHSO,-heterocyclyl, NHSO,-aryl,
NHSO,-heteroaryl, NHSO,-alkyl-aryl, NHSO,-alkyl-heteroaryl, NO,, SH, S-alkyl, S-
cycloalkyl, S-heterocyclyl, S-aryl, S-heteroaryl, OH, OCF;, O-alkyl, O-cycloalkyl, O-
heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyciyl, O-alkyl-aryl,
O-alkyl-heteroaryl, OC(O}-alkyl, OC(O)-cycicalkyl, OC(O)-heterocyclyl, OC{O)-aryl,
OC(O)-heteroaryl, OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OSO;H, OSO,-alkyl,
080,-cycloalkyl, OSO,-heterocyclyl, OSO,-aryl, OSO,-heteroaryl, OSO,-alkyl-aryl,
OSO,-alkyl-heteroaryl, OP(O}OH),, C(O)-alkyl, C(O)-aryl, C(O)-heteroaryl, CO,H,
COs-alkyl, CO,-cycloalkyl, COy-heterocyclyl, COs-aryl, COs-heteroaryl, CO,-alkyl-
cycloalkyl, COg-alkyl-heterocyclyl, COs-alkyl-aryl, CO,-alkyl-hetercaryl, 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-heteroaryi, C(O)N{alkyl), C(O)N(cycloalkyl)y, C(O)N(aryl),,
C(O)N(heteroaryl),, SO-alkyl, SO-aryl, SOz-alkyl, SOz-aryl, SONH,, SO,NH-alkyl,
SO,NH-aryl, SO.,NH-heteroaryl, SO,NH-alkyl-aryl, SO;H, SO,0-akyl, SO,O-aryl,
SO,0-alkyl-aryl, cycloalkyl or heterocyclyl,

(I} unsubstituted or substituted cycloalkyl, wherein the cycloalkyl group can be
substituted with one or more, the same or different F, Cl, Br, |, NH,, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-aryl, NH-alkyl-heteroaryl,
N(alkkyl),, NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC{O)-heterocyclyl, NHC(O)-aryl,
NHC(O)-heteroaryl, NHC(O)-alkyl-aryl, NHC(O)-alkyl-heteroaryl, NHSO -alkyl, NHSO,-
cycloalkyl, NHSO.-heterocyclyl, NHSOs-aryl, NHSO,-heteroaryl, NHSO,-alkyl-aryl,
NHSO,-alkyl-heteroaryl, OH, O-alkyi, O-cycloalkyl, O-heterocyclyl, O-aryl, O-heteroaryl,
O-alkyl-aryl, O-alkyl-heteroaryl, OC(O)-alkyl, OC(Q)-cycloalkyl, OC{O)-heterocycliyl,
OC(O)-aryl, OC(O)-heteroaryl, OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OSO;H,
OSO,-akkyl, OSO,-cycloalkyl, OSO,-heterocyclyl, OSO.-aryl, OSO,-heteroaryl, OSO,-
alkyl-aryl, OSO.-alkyl-heteroaryl, OP(O)(OH),, CO,H, COs-alkyl, CO,-cycioalkyl, CO,-
heterocyclyl, COg-aryl, CO,-heteroaryl, CO,-alkyl-cycloalkyl, CO,-alkyl-heterocyciyl,
COy-alkyl-aryl, COs-alkyl-heteroaryl, C(O)}-NH,, C(O)NH-akyl, C(O)NH-cycloalkyl,
C{O)NH-heterocyclyl, C(O)NH-aryl, C(O)NH-heteroaryl, C(O)NH-alkyl-cycloalkyl,
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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),, alky! or aryl,

its physiologically tolerated salts, in the form of its racemates, in the form of its pure
enantiomers and/or diastereomers or in the form of mixtures of these enantiomers
and/or diastereomers or in the form of its tautomers;

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

In a preferred embodiment, compounds according to the general formula (1) 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-pentyl,
n-hexyl, 2-hexyl, n-octyl, ethylenyl (vinyl}, ethynyl, propenyl (-CH2CH=CHZ2; -CH=CH-
CH3, -C(=CH2)-CH3)}, propinyt (-CH2-C=CH, -C=C-CH3), butenyl, butinyl, pentenyl,
pentinyl, hexenyl, hexinyl, heptenyl, heptinyl, octenyl, octinyl” which can be used for the
production of a medicament for the treatment or prevention of physiological and/or
pathophysiological states in mammals mediated by signal transduction pathways
selected from the group consisting of:

the PI3K-Akt signal fransduction pathway and the ras-Raf-Mek-Erk signal fransduction
pathway .

In a further preferred embodiment, compounds according to the general formula (1) 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 (1) are
prepared for the aforementioned use, wherein the heteroary! group is selected from the
group consisting of: “pyrrolyl, furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, pyrazolyl,
imidazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, phthalazinyl, indolyl, indazolyl,
indolizinyl, benzimidazolyl, quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl,
carbazolyl, phenazinyl, phenothiazinyl, acridinyl”.
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In a further preferred embodiment compounds according to the general formula (1) are
prepared for the 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-CHS3, -C(=CH2)-CH3), propiny} (-CH2-C=CH, -C=C-
CHB3), butenyl, butinyl, pentenyl, pentinyl, hexenyl, hexinyl, heptenyl, heptinyl, octenyl,
octinyl” and/or wherein the heterocyclyl group is selected from the group consisting of:
“tetrahydrofuryl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl”
and/or the heteroaryt group is selected from the group consisting of: “pyrrolyl, furyl,
thienyl, thiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl, indazolyl, indolizinyl, benzimidazolyl,,
quinolinyl,  isoquinolinyl,  quinoxalinyl, quinazolinyl, carbazolyl, phenazinyl,
phenothiazinyl, acridiny!”.

The inventive object was surprisingly achieved in a further aspect by preparing
pyridopyrazine compounds selected from the group consisting of:
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Compound 1: 1-Ethyl-3-{3-[1-(3,4,5-trimethoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-urea

P ¢

/\NJ\N N7 N N [

hon 5 N ©
N/

0

[

Compound 2: 1-Ethyl-3-[3-(1-pyridin-2-yimethyl-1H-pyrazol-4-yl)-pyrido[2,3-
bjpyrazin-6-yl]-thiourea

=N
/\N)LN N NN
H H N
N

10 Compound 3: 1-{3-[1-(3-Difluoromethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yi}-3-ethyl-urea

F
Y—F
g o O
NTNTNTONTTE
H =N

H

Compound 4: 1-Ethyl-3-{3-[1-(3-hydroxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
15 blpyrazin-6-yl}-urea

/\N’U\N NZ N = OH
H H \N'N j
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Compound 5: 1-[3-(1-Benzof1,3]dioxol-5-yimethyl- 1H-pyrazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-3-ethyl-thiourea

Compound 6: 1-Ethyl-3-{3-{1-(4-triflucromethoxy-benzyl}- 1H-pyrazol-4-yi]
pyrido[2,3-bjpyrazin-6-yl}-urea

ASNTONTON N N
H .
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e
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10
Compound 7: 1-{3-[1-(3,4-Dimethoxy-benzyl)- 1H-pyrazol-4-ylj-pyrido{2,3-
blpyrazin-6-yi}-3-(2-methoxy-ethyl)-thiourea

O_

s N Qo’
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15
Compound 8: 1-{3-[1-(3-Chloro-4-fluoro-benzyl)- 1 H-pyrazol-4-yi]-pyrido[2,3-
blpyrazin-6-yl}-3-ethyl-urea

/\N)J\N N/ N/ =
N



WO 2012/136694 14 PCT/EP2012/056142

Compound 9: 1-Ethyl-3-{3-[1-(3-phenyl-propyl)-1 H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-

rmf}‘}

Compound 10:  1-{3-[1-(4-Cyano-benzyl)-1H-pyrazol-4-yl]-pyrido|2,3-b]pyrazin-6-yi}-

5 3-ethyl-urea

Compound 11:  1-{3-[1-(4-Difluoromethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido]2,3-
blpyrazin-6-yl}-3-ethyl-urea

//
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Compound 12:  1-{3-[1-(3,5-Dimethyl-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-b]pyrazin-
6-yl}-3-ethyl-thiourea

PO®
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Compound 13:  1-Ethyl-3-{3-[1-(3-methyl-benzyl)-1H-pyrazol-4-yl}-pyrido]2,3-
blpyrazin-6-yi}-urea

IIITQ

Compound 14:  1-Ethyl-3-[3-(1-pyridin-4-yimethy!-1H-pyrazol-4-yl)-pyrido[2,3-
5 Dblpyrazin-6-yl}-urea

N / N\
0 N 3
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N

Compound 15:  1-Ethyl-3-{3-[1-(4-methyl-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-urea

J A A~ j
N N N /N
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N

Compound 16:  1-Ethyl-3-{3-[1-(4-phenyl-butyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-urea
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Compound 17:  1-Ethyl-3-{3-[1-(4-hydroxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-urea

O I NS N\
//\NJLN N
H H

Compound 18:  1-{3-[1-(4-Chloro-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-
3-ethyl-urea
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Compound 19:  1-{3-[1-(2,5-Dimethoxy-benzyl)- 1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-3-ethyl-thiourea
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Compound 20:  1-Ethyl-3-{3-[1-(4-methyl-benzyl)-1H-pyrazal-4-yl]-pyrido{2,3-
blpyrazin-6-yl}-thiourea

/\N/U\N N N;kf/‘
H H N
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Compound 21: 1-{3-[1-(3-Benzyloxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yi}-3-ethyl-thiourea

m%;@

Compound 22:  1-{3-[1-(4-Bromo-3-methyl-benzyl}-1H-pyrazol-4-yi}-pyrido[2,3-
5 Dblpyrazin-6-yl}-3-ethyl-urea
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Compound 23:  1-Ethyl-3-{3-[1-(4-methoxy-benzyl)- 1H-pyrazol-4-yl}-pyrido[2,3-
10  b]pyrazin-6-yl}-thiourea

2 00
H H =N

15 Compound 24:  1-Ethyl-3-[3-(1-pyridin-3-yimethyl-1H-pyrazoi-4-yl)-pyrido[2,3-
blpyrazin-6-yli]-thiourea
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Compound 25: 1-Ethyl-3-{3-[1-(3-fluoro-5-methyl-benzyl)-1H-pyrazol-4-yl}-
pyrido{2,3-blpyrazin-6-yl}-thiourea

5 Compound 26: 1-{3-[1-(2,3-Dimethoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-3-ethyl-thicurea

/\ N N N/’ N/ _—
H H N O
— N/ /

10  Compound 27:  1-{3-[1-(3-Diflucromethoxy-benzyl)- 1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yi}-3-ethyl-thiourea
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15 Compound 28:  1-{3-{1-(3,4-Dimethoxy-benzyl}-1H-pyrazol-4-yi}-pyrido[2,3-
blpyrazin-6-yi}-3-ethyl-thiourea
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Compound 29: 1-Ethyl-3-{3-[1-(2-fluoro-3-methoxy-benzyl)-1 H-pyrazol-4-yl]-
pyrido[2,3-blpyrazin-6-yi}-thiourea

/
2 0 e
NN N/j\fw F
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H

Compound 30:  1-Ethyl-3-[3-(1-phenyl-1H-pyrazol-4-yl)-pyrido[2,3-blpyrazin-6-yl]-
urea

N
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H H |\ N
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Compound 31:  1-[3-(1-Benzyl-1H-pyrazol-4-yi}-pyrido[2,3-blpyrazin-6-yl]-3-(2-
methoxy-ethyl}-thiourea

O = 7
H H _N
N

Compound 32:  1-{3-[1-(3-Methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-
yl}-3-(2-methoxy-ethyl)-thiourea

S SN 0
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Compound 33:  1-{3-[1-(3-Methoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-
yi}-3-methoxymethyl-thiourea
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Compound 34:  1-[3-(1-Benzyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-
methoxymethyl-thiourea

oANiNﬁN\j\E&NQ

Compound 35:  1-(3-[1-(3,4-Dimethoxy-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-
blpyrazin-6-yi}-3-methoxymethyi-thiourea
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Compound 36:  1-Ethyl-3-{3-[1-(3-hydroxy-benzyl)-1H-pyrazol-4-yi]-pyrido]2,3-
blpyrazin-6-yl}-thiourea

/U\N |N/ N/ =
H _N
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Compound 37:  1-{3-[1-(3-Dimethylamino-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-3-ethyl-thiourea
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Compound 38:  1-{3-[1-(3-Chloro-4-fluoro-benzyl)-1H-pyrazol-4-yl]-pyrido|2,3-

blpyrazin-6-yl}-3-ethyl-thiourea
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Compound 39:  1-{3-[1-(3,5-Dimethoxy-benzyl)- 1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-3-ethyi-thiourea
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15 Compound 40:  1-Ethyl-3-{3-[1-(3-methoxy-benzyl}-1H-pyrazol-4-yi}-pyrido|2,3-
blpyrazin-6-yl}-thiourea
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Compound 41: 1-Ethyl-3-{3-[1-(3-methyl-benzyl}-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-thiourea
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N

Compound 42:  1-{3-[1-(3,4-Dimethoxy-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-
blpyrazin-6-yl}-3-ethyt-urea
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Compound 43:  1-Ethyl-3-{3-[1-(2,3,4-trimethoxy-benzyi)- 1 H-pyrazol-4-yi]-pyrido{2,3-
blpyrazin-6-yl}-thiourea
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Compound 44:  1-Ethyl-3-{3-[1-(3-phenyl-propyl}- 1H-pyrazol-4-yl}-pyrido{2,3-
blpyrazin-6-yl}-thiourea
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Compound 45: 1-[3-(1-Benzyl-1H-pyrazol-4-yl)-pyrido|2,3-b]pyrazin-6-yl]-3-ethyl-
thiourea
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5 Compound 46:  1-Ethyl-3-{3-[1-(3,4,5-trimethoxy-benzyl}- 1 H-pyrazol-4-yl]-pyrido{2,3-
blpyrazin-6-yl}-thiourea
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10 Compound 47:  1-{3-[1-(8-Methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido{2,3-blpyrazin-6-
yl}-3-(2,2,2-trifluoro-ethyl)-thiourea
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15 Compound 48:  1-Ethyl-3-{3-[1-(2-fluoro-3-methyl-benzyl)-1H-pyrazol-4-yl}-
pyrido(2,3-blpyrazin-6-yi}-thiourea
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Compound 49:  1-{3-[1-(3-Ethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-
3-ethyl-thiourea
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Compound 50:  1-{3-[1-{4-Chloro-benzyl}-1H-pyrazol-4-yl}-pyrido[2,3-bJpyrazin-6-yi}-
3-ethyl-thiourea
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Compound 51:  1-{3-[1-(3-Methyl-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-
3-(2,2,2-trifluoro-ethyl)-thiourea
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15  Compound 52:  1-Ethyl-3-{3-[1-(2-methyl-benzyl)- 1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-thiourea
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Compound 53: 1-Ethyl-3-[3-(1-phenethyl- 1 H-pyrazol-4-yl)-pyrido[2,3-blpyrazin-
8-yl]-thiourea
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5 Compound 54: 1-Ethyl-3-{3-[1-(4-hydroxy-3-methoxy-benzyl)-1H-pyrazol-4-yl]-
pyridol2,3-b]pyrazin-6-yl}-urea
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10 Compound 55:  1-Ethyl-3-{3-[1-(4-hydroxy-3-methoxy-benzyl)-1H-pyrazol-4-yl]-
pyrido[2,3-b]pyrazin-6-yl}-thiourea
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15 Compound 56:  1-Ethyl-3-{3-[1-(3-hydroxy-4-methoxy-benzyl)-1H-pyrazol-4-yi}-
pyrido[2,3-bjpyrazin-6-yl}-urea
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Compound 57: 1-Ethyl-3-{3-[1-{3-hydroxy-4-methoxy-benzyl}-1H-pyrazol-4-yl}-
pyrido[2,3-blpyrazin-6-yl}-thiourea
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5 Compound 58:  1-{3-[1-(3,5-Dichloro-benzyl)-1H-pyrazol-4-yl}-pyrido{2,3-blpyrazin-
B-yl}-3-ethyl-urea
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Compound 59:  1-{3-[1-(3,5-Dichloro-benzyl)-1H-pyrazol-4-yi]-pyrido[2,3-b]pyrazin-
6-yi}-3-ethyl-thiourea
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Compound 60:  1-{3-{1-(3-Amino-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-bJpyrazin-6-yi}-
3-ethyl-urea
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Compound 61: 1-{3-[1-{3-Amino-benzyl}-1H-pyrazol-4-yi]-pyrido[2,3-blpyrazin-6-
yi}-3-ethyl-thiourea

~ o
/\N’u\N NTNTSEN
H H )
N

5 Compound 62:  1-Ethyl-3-[3-(1-pyridazin-3-yimethyl-1H-pyrazol-4-yl)-pyrido[2,3-
blpyrazin-6-yiJ-urea
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10 Compound 63:  1-Ethyl-3-[3-(1-pyridazin-3-yimethyl-1H-pyrazol-4-yl)-pyrido|2,3-
blpyrazin-6-yi]-thiourea
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15 Compound 64:  1-Ethyl-3-{3-[1-(3-methanesulfonyl-benzyl)-1H-pyrazol-4-yl]-
pyrido[2,3-bjpyrazin-6-yl}-urea
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Compound 65;:  1-Ethyl-3-{3-[1-(3-methanesulfonyl-benzyl)-1H-pyrazol-4-yl}-
pyrido[2,3-blpyrazin-6-yi}-thiourea

Q
N -
o)
y
P NN Ny
H H )
N

5 Compound 66:  1-Ethyl-3-(3-{1-[3-(2-methoxy-ethoxy)-benzyi]-1H-pyrazol-4-yl}-
pyrido[2,3-bjpyrazin-6-yl)-urea
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10 Compound 67:  1-Ethyl-3-(3-{1-{3-(2-methoxy-ethoxy)-benzyl}- 1H-pyrazol-4-yi}-
pyrido[2,3-blpyrazin-6-yl)-thiourea
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15 Compound 68:  1-Ethyl-3-(3-{1-[3-(4-methyl-piperazin-1-ylmethyl)-benzyl}-1H-
pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-urea
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Compound 69:  1-Ethyl-3-(3-{1-[3-(4-methyl-piperazin-1-yimethyl)-benzyl]-1H-
pyrazol-4-yl}-pyridof2,3-blpyrazin-6-yi}-thiourea
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Compound 70:  Phosphoric acid mono-(3-{4-[6-(3-ethyl-ureido)-pyrido[2,3-b]pyrazin-
3-yll-pyrazol-1-yimethyl}-phenyl) ester
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Compound 71:  Phosphoric acid mono-(3-{4-[6-(3-ethyl-thioureido}-pyrido[2,3-
blpyrazin-3-ylj-pyrazol-1-yimethyl}-phenyl) ester

N
A 07\
ZSNTNTONT NN OH
oA )
N

Compound 72:  1-[3-(1-Benzyl-1H-pyrazol-4-yl)-pyrido{2,3-b]pyrazin-6-yl}-3-(2-
methoxy-ethyl}-urea
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Compound 73:  1-{3-[1-(3-Methoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-blpyrazin-6-
yl}-3-(2-methoxy-ethyl)-urea
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Compound 74:  1-{3-{1-(3,4-Dimethoxy-benzyl}-1H-pyrazol-4-yl}-pyrida{2,3-
bipyrazin-6-yi}-3-(2-methoxy-ethyl}-urea
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Compound 75:  1-{3-(1-Benzyl-1H-pyrazol-4-yl}-pyrido[2,3-bjpyrazin-6-yi}-3-(2,2-
dimethoxy-ethyl)-thiourea
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Compound 76:  1-(2,2-Dimethoxy-ethyl}-3-{3-[1-(3-methoxy-benzyl)- t H-pyrazot-4-
yil-pyridof2,3-b)pyrazin-6-yli-thiourea
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Compound 77; 1-{3-[1-(3,4-Dimethoxy-benzyl)- 1 H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-3-(2,2-dimethoxy-ethyl)-thiourea
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Compound 78:  1-Ethyl-3-(3-{1-[2-(2-methoxy-ethoxy)-ethyl]-1H-pyrazol-4-yi}-
pyrido[2,3-b]pyrazin-6-yl)-urea
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Compound 79:  1-Ethyl-3-(3-{1-[2-(2-methoxy-ethoxy)-ethyl]-1H-pyrazol-4-yi}-
pyridof2,3-bJpyrazin-6-yl)-thiourea
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Compotund 80:  1-Ethyl-3-[3-(1-{2-[2-(2-methoxy-ethoxy)-ethoxy]-ethyl}-1H-pyrazol-
4-yl)-pyrido[2,3-blpyrazin-6-yl}-urea
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Compound 81: 1-Ethyl-3-3-(1-{2-[2-{2-methoxy-ethoxy)-ethoxy]-ethyl}-1H-
pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl}-thiourea
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5 Compound 82: 1-Ethyl-3-(3-{1-[2-(2-hydroxy-ethoxy)-ethyl}-1H-pyrazol-4-yi}-
pyrido[2,3-blpyrazin-6-yl)-urea
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10 Compound 83:  1-Ethyl-3-(3-{1-[2-(2-hydroxy-ethoxy)-ethyi]-1H-pyrazol-4-yi}-
pyrido[2,3-b]pyrazin-6-yl)-urea
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15 Compound 84: 1-[3-(1-Benzyl-1H-[1,2,3liriazol-4-y!)-pyrido[2,3-blpyrazin-6-y1}-3-
ethyl-urea
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Compound 85: 1-[3-(1-Benzyl-1H-[1,2,3]triazol-4-y1)-pyrido[2,3-b]pyrazin-6-yl]-3-
ethyl-urea
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5 Compound 86: 1-Ethyl-3-{3-[1-(3-methoxy-benzyl)- 1H-[1,2,3]triazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-urea
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10 Compound 87:  1-Ethyl-3-{3-[1-(3-methoxy-benzyl}-1H-[1,2,3]iriazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-thiourea
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15 Compound 88:  1-{3-[1-(3,4-Dimethoxy-benzyl}-1H-[1,2,3]triazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-3-ethyl-urea
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Compound 89:  1-{3-[1-(3,4-Dimethoxy-benzyl)-1H-[1,2,3]triazol-4-yl]-pyrido[2,3-
bjpyrazin-6-yl}-3-ethyl-thiourea
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5 Compound 190: 1-Ethyl-3-{3-[1-(4-methoxy-cyclohexylmethyl)-1H-pyrazol-4-yi]-
pyrido[2,3-blpyrazin-6-yl}-thiourea
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10 Compound 191: 1-Ethyl-3-{3-[1-(5-methoxy-pentyl)- 1H-pyrazoi-4-yi]-pyrido[2,3-
bjpyrazin-6-yl}-thiourea
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Compound 192: 1-Ethyl-3-[3-(2-methoxy-ethyl)-pyrido|[2,3-b]pyrazin-6-yl}-thiourea
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Compound 193: 2-[6-(3-Ethyl-thioureido}-pyrido{2,3-blpyrazin-3-yi}-acetamide
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Compound 210: 1-Ethyl-3-{3-[1-(4-hydroxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-thiourea
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5 Compound 211: 1-Ethyl-3-(3-{1-[4-methoxy-3-(2-methoxy-ethoxy)-benzyl}-1H-pyrazol-
4-yl}-pyrido[2,3-b]pyrazin-6-yl)-urea
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Compound 212: 4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-thiophene-2-carboxylic
10 acid
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Compound 214: 1-Ethyl-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yi]-thiourea
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Compound 215: 4-[6-(3-Ethyl-thioureido)-pyrido|2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid
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Compound 216: (2-{4-[6-(3-Ethyl-thioureido)-pyrido[2,3-blpyrazin-3-yl}-pyrazol-1-yi}-
ethyl)-carbamic acid tert-buty! ester
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Compound 217: 3-{4-[6-(3-Ethyl-thioureido)-pyrido[2,3-blpyrazin-3-yi}-pyrazol-1-yi}-
propionamide
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Compound 218: Sodium; 4-{4-[6-(3-ethyi-thioureido)-pyrido[2,3-bpyrazin-3-yl}-
pyrazol-1-yimethy(}-phenclate
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5 Compound 219: 1-Ethyl-3-{3-[1-(4-methoxymeihoxy-benzyl)-1 H-pyrazol-4-yl}-
pyrido[2,3-b]pyrazin-6-yi}-thiourea
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Compound 220: (4-{4-[6~(3-Ethyl-thioureido)-pyrido[2,3-blpyrazin-3-yi]-pyrazol-1-
10 ylmethyl}-phenoxy)-acetic acid
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Compound 221: 1-Ethyl-3-(3~{1-[4-(2-hydroxy-ethoxy}-benzyil- 1H-pyrazol-4-yl}-
pyrido[2,3-bjpyrazin-8-yi}-thiourea
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Compound 222: 1-Ethyl-3-(3-{1-]4-(2-methoxy-ethoxy)-benzyl]-1H-pyrazol-4-yi}-
pyrido[2,3-blpyrazin-6-yi)-thicurea
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Compound 223: 1-(3-{1-{4-(2-Dimethylamino-ethoxy)-benzyl}- 1 H-pyrazol-4-y(}-
pyridof2,3-blpyrazin-6-yl)-3-ethyi-thiourea
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10 Compound 224: 1-Ethyl-3-(3-{1-[4-{2-morpholin-4-yl-ethoxy)-benzyl}- 1 H-pyrazol-4-yl}-
pyrido[2,3-blpyrazin-6-yl)-thicurea
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Compound 225: 1-Ethyl-3-{3-(1-{4-[2-(2-hydroxy-ethoxy)-ethoxyl-benzyl}-1H-pyrazol-
4-yl)-pyrido[2,3-b]pyrazin-6-yl]-thiourea
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Compound 226: Dimethylamino-acetic acid 4-{4-[6-(3-ethyl-thicureide)-pyrido[2,3-
blpyrazin-3-yi]-pyrazol-1-yimethyl}-pheny! ester
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Compound 227: 2-Amino-3-hydroxy-propionic acid 4-{4-[6-(3-ethyl-thioureido)-
pyrido[2,3-b]pyrazin-3-yll-pyrazol-1-yimethyl}-phenyi ester
15
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Compound 228: 1-{3-[1-(4-Dimethylamino-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl}-3-ethyl-thiourea
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Compound 229: 1-Ethyl-3-{3-[1-(4-methanesulfonyl-benzy!)-1H-pyrazol-4-yi}-
pyrido[2,3-b]pyrazin-6-yl}-thiourea
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Compound 230: 1-Allyl-3-[3-(5-methyl-thiophen-2-yi)-pyrido[2,3-b]pyrazin-6-yi]-urea
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15  Compound 231: 1-Allyl-3-[3-(5-methyl-thiophen-2-yl}-pyrido[2,3-b]pyrazin-6-yi}-
thiourea
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Compound 232: 1-Ally! -3-[3-(4-methyi-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea
ey
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5 Compound 233: 1-Allyl -3-[3-(4-methyl-thiophen-2-yl)-pyrido{2,3-blpyrazin-6-yl}-
thiourea
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10 Compound 234: {5-[6-(3-Allyl-ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophen-2-ylmethyl}-

carbamic acid tert-butyl ester
H,C_ CH,
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15 Compound 235: {5-[6-(3-Allyl-thioureido}-pyrido[2,3-blpyrazin-3-ylJ-thiophen-2-
yimethyl}-carbamic acid tert-butyl ester
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Compound 236: 1-Allyl-3-[3-(5-hydroxymethyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-
'e) ~ /N
H,C L s "
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Compound 237: 1- Allyl -3-[3-(5-hydroxymethyl-thiophen-2-yl)-pyrido[2,3-blpyrazin-6-
yl]-thiourea
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Compound 238: 5-[6-(3- Allyl I-ureido)-pyrido[2,3-b]pyrazin-3-yi}-thiophene-2-
carboxylic acid
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Compound 239: 5-[6-(3- Allyl -thioureido)-pyrido[2,3-b]pyrazin-3-yi]-thiophene-2-
carboxylicacid
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Compound 240: 4-[6-(3- Allyl -ureido)-pyrido[2,3-b] pyrazin-3-yl]-pyrazole-1-carboxylic
acid tert-butyl ester ‘
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Compound 241: 4-[6-(3- Allyl -thioureido)-pyrido[2,3-bpyrazin-3-yl}-pyrazole-1-
carboxylic acid teri-butylester
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Compound 242: {4-[6-(3- Aliyl -ureido)-pyrido[2,3-b ]pyrazin-3-yl]-pyrazol-1-yi}-acetic
acid ethyl ester
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Compound 243: {4-[6-(3- Allyl -thioureido)-pyrido[2,3-b]pyrazin-3-yl}-pyrazol-1-yl}-
acetic acid ethyl ester
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Compound 244: 3-{4-[6-(3- Allyl -ureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazol-1-yl}-
propionamide
N 0O
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10 Compound 245: 3-{4-[6-(3- Ally! -thioureido)-pyrido[2,3-blpyrazin-3-yl]-pyrazol-1-yl}-

propionamide
N O
L
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15 Compound 248: (2-{4-[6-(3- Allyl -ureido}-pyrido[2, 3-b]pyrazin-3-yi]-pyrazol-1-yl}-
ethyl)-carbamic acid tert-butyl ester

H,C. CH,

050" "cH,
N
H
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Compound 247: (2-{4-[6-(3- Allyl-thioureido)-pyrido[2,3-bjpyrazin-3-yl}-pyrazol-1-yl}-
ethyl}-carbamic acid tert-butyl ester

H,C_ CH,
o

N
Lo A
H,C N I
—N

0" "CH,
N
H

Compound 248: 5-[6-(3- Allyl -ureido)-pyrido[2,3-b] pyrazin-3-yl]-2-methyl-furan-3-
carboxylic acid methyl ester

HzCMN)LN SN O ~CH,
H H \
0
s
\
CH

3

Compound 249: 5-[6-(3- Allyl -thioureido)-pyrido]2,3-bjpyrazin-3-yi}-2-methyl-furan-3-
carboxylic acid methyl ester

Haov\N/LLN SN O —CH,
H H \

0
o!
\

CH

3
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Compound 250: 1- Allyl I-3-[3- (5-|sopropy!~furan -2-yl)-pyrido[2,3-blpyrazin-6-yl]-urea

e L

Compound 251: 1- Allyl -3-[3-(5-isopropyl-furan-2-yl}-pyrido[2,3-blpyrazin-6-yi]-
thiourea

N
~
J LT o
T Vi °
H H \ /  “cH

Compound 252: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido[2,3-bjpyrazin-6-yi}-3-
Allyl-urea

oY
2 \/'\E; ﬁ N N \ / O/\O/\CHS

Compound 253: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido[2,3-bjpyrazin-6-yi}-3-
Allyl-thiourea

H,C X A O
2 V\g.l\.jl/U\ﬁ N ij/\OAO/\CH

Compound 254: 1- Allyl -3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-bjpyrazin-6-yi}-
urea

i fI/N E s
«~ CH
H.C =~ ~ 0’ P73
2 MN/[LN N N SI\
H H \ / CH,
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Compound 255: 1- Allyl -3-[3-(5-trimethyisilanyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-
thiourea

i fIN 1 s
3™\ CH
H.C AN O i s
2 V\N/U\N N N SL y
H H \ /  CH,

Compound 256: 1- Allyl -3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yi}-urea

HZCMN)LN \N \N 0O CH,
H H \ /

Compound 257; 1- Allyl -3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yi]-thiourea

ey
H2C*/\N/LKN SN O —CH,
H H \ /

Compound 258: 1- Allyl -3-(3-thiazol-5-yl-pyrido[2,3-blpyrazin-6-yl)-urea
L
H,C N
s/

Compound 259: 1- Aliyl -3-(3-thiazol-5-yl-pyrido[2,3-b]pyrazin-6-yl)-thiocurea

X
HzCV\N/LN SNTSNTN Y
H H \_/
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Compound 260: 1- Allyl -3-[3-(2-methyl-thiazol-4-yl)-pyrido[2,3-b]pyrazin-6-yi]-urea

HszN)J\N SN N
H o N \={
CH

3

5 Compound 261: 1- Aliyl -3-[3-(2-methyl-thiazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl}-thiourea

X
HQCV\N/“\N SNTSNTN g
H H N=(
CH

3

Compound 262: 1- Allyl -3-[3-(1-isopropyl-1H-pyrazol-3-yl)-pyrido[2,3-b]pyrazin-6-yl}-
10 urea

HzCV\NJ\N SN
H o H

AN
N

2
N,

H,C

Compound 263: 1- Allyl -3-[3-(1-isopropyl-1H-pyrazol-3-yl)-pyrido[2,3-b]pyrazin-6-yl}-
thiourea

H2C\‘/\N/U\N SN N
H H

N
>~CH3

H,C

15

Z
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Compound 264: 1- Allyl -3-[3-(5-hydroxymethyl-thiophen-3-yi)-pyrido[2,3-b]pyrazin-6-
yll-urea

Pee
HZCMN/[LN X N Y
H H
OH

Compound 265: 1- Allyl -3-[3-(5-hydroxymethyl-thiophen-3-yl}-pyrido[2,3-b]pyrazin-6-
yi]-thiourea

S
HgCMN/“\N
H H

Compound 266: 4-[6-(3- Allyl -ureido)-pyrido[2,3-b]pyrazin-3-yl]-thiophene-2-
carboxylic acid ethyl ester

N
HZCV\QJ\H L ) SN
ST

Compound 267: 4-[6-(3- Ally! -thioureido}-pyrido{2,3-blpyrazin-3-yl}-thiophene-2-
carboxylic acid ethy! ester

eSS
| s 97 en,
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Compound 268: 4-[6-(3- Allyl -ureido)-pyrido]2,3-bjpyrazin-3-yl]-thiophene-2-
carboxylic acid

N
OGP
HzCV\N/U\N SN N
H H \ J OH

Compound 269: 4-[6-(3- Allyl -thioureido)-pyrido[2,3-b]pyrazin-3-yl]-thiophene-2-
carboxylic acid

[ ~ /N
H,Can /U\ X X l 7
2PN NN N N
H H \ OH
S
Compound 270: 1- Allyl -3-[3-(4-methyl-thiazol-2-yl}-pyrido[2,3-b]pyrazin-6-yi}-urea
Hzcv\N/u\N \N \N /N CH,
H H y/
S
Compotund 271: 1- Allyl -3-[3-(4-methyl-thiazol-2-yi}-pyrido{2,3-bpyrazin-6-yi]-thiourea
LX)
H.C N N
2 V\N/U\N N7 N7 N S—CH,
H H s /

Compound 272: 1- Allyl -3-(3-furan-3-yl-pyrido}2,3-b]pyrazin-6-yi)-urea

HQCV\N)J\N SN N
H H \ d
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Compound 273: 1 Allyl -3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea
voe
H.C x x>
H H \ d

Compound 274: 1- Allyl -3-[3-(1-methyl-1H-imidazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-
urea

H H N':;/

Compound 275: 1- Allyl -3-[3-(1-methyl-1H-imidazol-4-yl)-pyrido[2,3-b]pyrazin-6-yi}-
thiourea

H H N=/

Compound 276: 1- Allyl -3-[3-(1-methyl-1H-[1,2,3}triazol-4-y)-pyrido[2,3-bjpyrazin-6-
yl}-urea

1 00

H.C X N

2 MN N N N S N’CH:’:
R =
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Compound 277: 1- Allyl -3-[3-(1-methyl-1H-[1,2,3]iriazol-4-yl}-pyrido[2,3-b]pyrazin-6-
vil-thiourea

HaCMN)LN \N \N a N/CH3
H H N‘N/

Compound 278: 1- Allyl |-3-(3-isoxazol-4-yl-pyrido{2,3-bipyrazin-6-yl)-urea

Compound 279: 1- Allyl -3-(3-isoxazol-4-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea
i f I/N l
H.C NS N
2 \\/\N/“\N N N Z0
H H _
N
Compound 280: 1- Allyl -3-{3-(1H-imidazol-2-yi}-pyrido[2,3-blpyrazin-6-yij-urea
£ CX)
H
H,C NS NS N
2 V\N/[LN N7 N
H H &i /

Compound 281: 1- Allyl -3-[3-(1H-imidazol-2-y1}-pyrido[2,3-b]pyrazin-6-yl}-thiourea

YWY



-64.



WO 2012/136694 - PCT/EP2012/056142

Compound 286: 1-Cyclopentyl-3-[3-(4-methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yi}-

urea
®) ~d /N
/U\N SN \N{ S
H \ /

Compound 287: Compound 220: 1-Cyclopentyl-3-[3-(4-methyl-thiophen-2-yl}-
pyrido[2,3-b]pyrazin-6-yi}-thiourea

A

10 Compound 288: {5-[6-(3-Cyclopentyl-ureido)-pyrido]2,3-b]pyrazin-3-yl}-thiophen-2-
ylmethyl}-carbamic acid tert-buty! ester

//N O\><
2L o 9%
NN

15 Compound 289: {5-{6-(3-Cyclopentyl-thioureido)-pyrido[2,3-bjpyrazin-3-yi}-thiophen-2-
yimethyi}-carbamic acid tert-buty! ester

OAI G

IZ
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Compound 290: 1-Cyclopentyl-3-[3-(5-hydroxymethyl-thiophen-2-yl}-pyrido[2,3-
blpyrazin-6-yi]-urea

A S hd e ”

Compound 291: 1-Cyclopentyl-3-[3-(5-hydroxymethyl-thiophen-2-yl)-pyrido[2,3-
blpyrazin-6-y!}-thiourea

II a
\ /

Compound 292: 8-(3-Cyclopentyl-ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid

N
0 7

J\/EIWH
Y A"

Compound 293: 5-[6-(3- Cyclopentyl -thioureido)-pyrido[2,3-blpyrazin-3-yl}-thiophene-

2-carboxylic acid

IZ

10

15

IX
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Compound 294: 4-[6-(3- Cyclopentyl -ureido)-pyrido[2,3-blpyrazin-3-yi]-pyrazole-1-
carboxytic acid tert-butyl ester

LT

5 Compound 295: {4-[6-(3- Cyclopentyl -ureido)-pyrido[2,3-blpyrazin-3-ylj-pyrazol-1-yl}-
acetic acid ethyl ester

20X ~

IZ

O—-\
Compound 296: {4-[6-(3- Cyclopenty! -thioureido)-pyrida[2,3-b]pyrazin-3-yl]-pyrazol-1-
10 yl}-acetic acid ethyl ester

15 Compound 297: 3-{4-[6-(3- Cyclopentyl -ureido}-pyrido[2,3-b]pyrazin-3-yl}-pyrazol-1-
yl}-propionamide
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Compound 298: 3-{4-[6-(3- Cyclopentyl -thioureido)-pyrido[2,3-b]pyrazin-3-yl}-pyrazol-
1-yl}-propionamide

N N
H H
5
Compound 299: (2-{4-[6-(3- Cyclopentyl -thioureido)-pyrido[2,3-blpyrazin-3-yi}-
pyrazol-1-yl}-ethyl)-carbamic acid tert-buty! ester
0 ><
QZ/O
H :
ST
~ N
10

Compound 300: 2-Methyl-5-[6-(3- Cyclopentyl -ureido)-pyrido[2,3-blpyrazin-3-yl]-
furan-3-carboxylic acid methyl ester

e O
O

]

\
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Compound 301: 2-Methyl-5-[6-(3- Cyclopentyl -thioureido)-pyrido]2,3-blpyrazin-3-yi]
furan-3-carboxylic acid methyl ester

AN

Compound 302: 1-[3-(5-1sopropyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-vl]-3- cyclopentyl
~urea

. /N

Compound 303: 1-[3-(5-Isopropyl-furan-2-yl}-pyrido[2,3-b]pyrazin-6-yl]-3- cyclopentyl

—thiourea
J\/I l@/<

Compound 304: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido|2,3-blpyrazin-6-yl}-3-
cyclopentyl —urea

1 CK)
/U\ﬁ \N \Nj\(\:)-f\o/\o/\

IZ
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Compound 305: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl}-pyrido[2,3-bjpyrazin-6-yl}-3-
cyclopentyl —thiourea

O\/ﬁ\f\/[/Ni
&~ N O
W “j\@AOAO/\

Compound 306: 1- Cyclopentyl -3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-
bipyrazin-8-yl)-urea

0) = /N ]
CL PP NPN o s
N N N N N\
H H \
Compound 307: 1- Cyclopentyl -3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-
blpyrazin-6-yil-thiourea

S//N
L LI
N~ N° N~ N
H H

H,C

4
\ /7

~

"CHS
S{\
CH,

Compound 308: 1- Cyclopentyl I-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yl}-
urea

N
O\NiN/ENj:\N]\CrCHS
H H
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Compound 309: 1- Cyclopentyl -3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-
thiourea

Q1 X
X X O
N/U\N N~ N CH,
H H \ /
Compound 310: 1- Cyclopenty! -3-(3-thiazol-5-yl-pyrido[2,3-bjpyrazin-6-yl)-urea
S ¥ee
X N
A,
s—/
10 Compound 311: 1- Cyclopentyl I-3-(3-thiazol-5-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea

O3 LX)
N)J\N \N \Nj\//\N
H H L/

Compound 312: 1- Cyclopentyl |-3-[3-(2-methyl-thiazol-4-yl)-pyrido[2,3-blpyrazin-6-yi}-
15 urea

Q1 X
PSS UN
N=(
CH

3
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Compound 313: 1- Cyclopentyl -3-[3-(2-methyl-thiazol-4-yl}-pyrido[2,3-blpyrazin-6-yi}-
thiourea

Q)
NS NS
N/“\N N~ N 2
H H _
i~
CH,

Compound 314: 1-Cyclopentyl -3-[3-(1-isopropyl-1H-pyrazol-3-yl}-pyrido[2,3-
blpyrazin-6-ylj-urea

O\ i /[\/\//[’N%
N AN
ﬁ ﬁ N N \ N
N—N
>——CH

Hsb

3

10
Compound 315: 1- Cyclopentyl -3-[3-(1-isopropyl- 1H-pyrazol-3-yl}-pyrido[2,3-
blpyrazin-6-yl]-thiourea

QLK)
NJ\N SN N
H H N

.
N—o,

H,C



WO 2012/136694 63 PCT/EP2012/056142

Compound 316: 1- Cyclopentyl -3-[3-(5-hydroxymethyl-thiophen-3-yi}-pyrido{2,3-
blpyrazin-6-yl]-urea

Compound 317: 1- Cyclopenty! -3-[3-(5-hydroxymethyl-thiophen-3-yl)-pyrido[2,3-
bjpyrazin-6-yi}-thiourea

NS "
/
%}i’ ij N NJ\C« “S
—QOH

Compound 318: 4-[6-(3- Cyclopenty! -ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid ethyl ester

N
=
QA LI A
NN o
S CH,

Combound 319: 4-[6-(3- Cyclopentyl -thioureido)-pyrido[2,3-bjpyrazin-3-yl]-thiophene-
20 2-carboxylic acid ethyl ester

N
7
SU UGG
NS
N DN
S CH,

10

15
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Compound 320: 4-[6-(3- Cyclopentyl -ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid

N
QN/?I\N/(I\INW
H H \S OH

Compound 321: 4-[6-(3- Cyclopenty! -thioureido)-pyrido[2,3-blpyrazin-3-yi}-thiophene-
2-carboxylic acid

N
O\i 948 P
N~ N7 N7 N AN
H H \S OH

Compound 322: 1- Cyclopentyl -3-[3-(4-methyl-thiazol-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-
urea

: ~ ST ANS_CH,

Compound 323: 1- Cyclopenty! -3-[3-(4-methyl-thiazol-2-yl}-pyrido{2,3-blpyrazin-6-yl]-
thiourea

Q) LX)
>~ X~ N
N/U\N N~ N z CH,
H H S/

10

15
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Compound 324: 1- Cyclopentyl -3-(3-furan-3-yl-pyrido[2,3-blpyrazin-6-yl)-urea
Q8 1)
N N
N/”\N NN X
H H \
O
5 Compound 325: 1- Cyclopentyl -3-(3-furan-3-yl-pyrido|2,3-b]pyrazin-8-yl}-thiourea
QA X
X N
N/U\N NT N N
H H \ d

Compound 326: 1- Cyclopentyl -3-[3-(1-methyl-1H-imidazol-4-yl)-pyrido[2,3-b]pyrazin-
10 6-ylJ-urea

O\ i fI/N I
NN NS
N:_/

Compound 327: 1- Cyclopenty! -3-[3-(1-methyi-1H-imidazol-4-yl}-pyrido[2,3-b]pyrazin-
15 &-yl}-thiourea

a1 00
~ x
IP\I{)LH N N Z “\—CH,
Nﬂ
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Compound 328: 1- Cyclopentyl -3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-
blpyrazin-6-ylj-urea

A oy
NS NS
N=N

Compound 329: 1- Cyclopentyl -3-[3-(1-methyl-1H-{1,2,3]triazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-thiourea

Q1]
X N
N/lLN NN 7 “N—CHg
H H /
N=N
Compound 330: 1- Cyclopentyl -3-(3-isoxazol-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urea
QLX)
X X
N/U\N N7 N 2
H H . N’

15  Compound 331: 1- Cyclopenty! I-3-(3-isoxazol-4-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea

O\ I Jf/j:/N \
N)LN SN \N%O
H =

10

H

Compound 332: 1- Cyclopentyl -3-{3-(1H-imidazol-2-yl)-pyrido[2,3-bjpyrazin-6-ylj-urea

20
N N N N
H o H rEJ /
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Compound 333: 1- Cyclopentyl -3-[3-(1H-imidazol-2-yl}-pyrido[2,3-blpyrazin-6-yl]-
thiourea

QA LL
NN &:/7

Compound 334: 1-[3-{6-Chloro-pyridin-2-yl)-pyrido[2,3-blpyrazin-6-yi]-3- cyclopenty! —
urea

10
Compound 335: 1-[3-(6-Chloro-pyridin-2-y1}-pyrido[2,3-blpyrazin-6-yl}-3- cyclopenty! —
thiourea

S = /N
Q /u\ AP %NJ/C'
N N N N “
H H I
AN

Compound 3386: 1-Cyclopropy!-3-[3-(5-methyl-thiophen-2-yl)-pyrido[2,3-blpyrazin-6-yl]-
urea

//N
A\j\/g\/[\%,
NN N NN

20

15
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Compound 337: 1- Cyclopropy! -3-[3-(5-methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-
yijthiourea

S = /N
i
Aﬁ)kﬁ/ENINj\(\_STCHS

Compound 338: 1- Cyclopropy! -3-[3-(4-methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-
yil-urea

e} = /N
AN/U\N/(NIN]\@
H H \ /
CH,

Compound 339: 1- Cyclopropy! -3-[3-(4-methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-
yi]-thiourea

S - /N
A\NJ\N/(‘;[\N]\Q
H H \ /)
CH,

Compound 340: {5-[6-(3- Cyclopropyl -ureido)-pyrido[2,3-b]pyrazin-3-yi}-thiophen-2-
ylmethyl}-carbamic acid tert-butyl ester

10

15

N X
‘\NiNg&Q/MO

20
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Compound 341: {5-[6-(3- Cyclopropy! -thioureido}-pyrido[2,3-blpyrazin-3-yl]-thiophen-
2-yimethyl}-carbamic acid tert-butyl ester

H,C_ CH,
N O
A KL s 9
N/U\N \N \N S ©
H H \ /

Compound 342: 1- Cyclopropy! -3-[3-(5-hydroxymethyl-thiophen-2-yl)-pyrido}2,3-
blpyrazin-6-yl}-urea

L . p
AN)kN SN \NL(SD//
H H \ /

Compound 343: 1- Cyclopropy! -3-[3-(5-hydroxymethyl-thiophen-2-yl}-pyrido|2,3-
blpyrazin-6-yi}-thiourea

L CX s 7
A\N/U\N SN \Nj\(sj/’
H H \ /

Compound 344: 5-[6-(3- Cyclapropy! -ureido)-pyrido|2,3-blpyrazin-3-yl]-thiophene-2-
20 carboxylic acid

®) = /N
; OH
ZxN)I\N/(Nt(\mj\(sj/é
H H \ / o

CH,

10

15
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Compound 345: 5-[6-(3- Cyclopropy! -thioureido)-pyrido|2,3-b]pyrazin-3-yl}-thiophene-
2-carboxylicacid

SOG NS,
AN/U\N SN \N]\C7/£
H H \ / o

Compound 346: 4-[6-(3- Cyclopropy! -ureido}-pyrido[2,3-b] pyrazin-3-yl]-pyrazole-1-
carboxylic acid tert-butyl ester

CH,
H.C
I fI/Ni g
ANy <
N/U\N N” °N = N/Q
H H ,,,,N/ O

10 Compound 347: 4-[6-(3- Cyclopropyl -thioureido}-pyrido[2,3-b]pyrazin-3-yi]-pyrazole-1-
carboxylic acid tert-butylester

CH,
HC7L
L Cr L P
A\ NS JN
N/U\N N N =~ N/<
H H mN/ O

Compound 348: {4-[6-(3- Cyclopropyl -ureido)-pyrido[2,3-b Jpyrazin-3-yl]-pyrazol-1-yl}-
15 acetic acid ethyl ester

0O = /N
ZXNJLN/ENI\N]\G
H A \N'N 0
4

O™\
CH

3
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Compound 349: {4-[6-(3- Cyciopropy! -thioureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazol-1-
yl}-acetic acid ethyl ester

Compound 350: 3-[4-[6-(3- Cyclopropy! -ureido)-pyrido[2,3-blpyrazin-3-yl]-pyrazol-1-
yl}-propionamide

10
Compound 351: 3-{4-[6-(3- Cyclopropy! -thioureido)-pyrido[2,3-b]pyrazin-3-yl}-pyrazol-
1-yl}- propionamide

0
A I A
NH
N/U\N SN \Nj\(\[\l 2
H H ___N/
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Compound 352: (2-{4-[6-(3- Cyclopropyl -ureido)-pyrido[2, 3-blpyrazin-3-yl}-pyrazol-1-
yll-ethyl)-carbamic acid tert-butyl ester

H,C. CH,

O
O CH,
AL :
NLN SN = N///
H H __N/

N
5
Compound 353: (2-{4-[6-(3- Cyclopropy! -thioureido}-pyrido[2,3-b]pyrazin-3-yi}-
pyrazol-1-yl}-ethyl)-carbamic acid tert-butyl ester
H,C._ CH,
0]
© CH,
NI K AN
SNTONT ONT N Z N
H H R
N
10

Compound 354: 5-[6-(3- Cyclopropy! l-ureido)-pyrido[2,3-b] pyrazin-3-yl]-2-methyl-
furan-3-carboxylic acid methyl ester

A)k\\ O
N N~ N CH
NN \ /
o)

o}

\

CH

15 s
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Compound 355: 5-[6-(3- Cyclopropyl -thioureido)-pyrido[2,3-blpyrazin-3-yl]-2-methyl-
furan-3-carboxylic acid methyl ester

LK)
/u\H \N \N \O/ CH,
O
O\

Compound 356: 1- Cyclopropy! -3-[3-(5-isopropyl-furan-2-yl}-pyrido[2,3-blpyrazin-6-

A

Compound 357: 1- Cyclopropyi -3-[3-(5-isopropyl-furan-2-yl)-pyrido[2,3-bJpyrazin-6-
yl]-thiourea

N
2l
1 010 P
N VY ©
H \ / “cH

Compound 358: 1-Cyclopropy!-3-[3-(5-ethoxymethoxymethyl-furan-2-yl)-pyrido|2,3-
blpyrazin-6-yl]-urea

L CK)
/U\N Sy \Nj\gc_)f\o/\o/\

10

15

20
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Compound 359: 1-Cyclopropyl-3-[3-(5-ethoxymethoxymethyl-furan-2-yl}-pyrido[2,3-
blpyrazin-8-yi}-thiourea

S = /N
|
AN/U\N/(NINJ\KOJ\O/\O/\

5
Compound 360: 1-Cyclopropyl-3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-b]pyrazin-
6-yl]-urea
0] = /N ]
A\N/U\N S 0 \Si<
\ /
10
Compound 361: 1- Cyclopropyl! -3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-
blpyrazin-6-yi]-thiourea
N
S =~ N H
i 3C\ ,CH
N/U\N Ny Oo_ s °®
H H \ / CH,
15

Compound 362: 1- Cyclopropy! -3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-
urea

0 = /N
l
A\ﬁ)kﬁ/(mimj\@ws
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Compound 383: 1- Cyclopropyl -3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yi}-

thiourea

Ak X
S O

5
Compound 364: 1- Cyclopropyl -3-(3-thiazol-5-yl-pyrido{2, 3-blpyrazin-6-ylj-urea
LK)
ALK \l@
S
10 Compound 365: 1- Cyclopropy! -3-(3-thiazol-5-yl-pyridof2,3-bjpyrazin-6-yl)-thiourea

N
A )’Sj\ o N m
L N AN
}N_l ﬁ N N/\S(/\/ N

Compound 366: 1- Cyclopropyl -3-{3-(2-methyl-thiazol-4-yi)-pyrido]2,3-bJpyrazin-6-yi}-

urea

a8 X
A ALLL A,
N”—"~<
CH

15 3
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Compound 367: 1- Cyclopropyl -3-[3-(2-methyi-thiazol-4-yl}-pyrido[2,3-b]pyrazin-6-yil-
thiourea

S ~ /N
|
ZB\ H/u\ﬁ/EN\/(\Nj\(/\S
=
CH

3

5
Compound 368: 1- Cyclopropyl -3-[3-(1-isopropy!-1H-pyrazol-3-yl}-pyrido[2,3-
blpyrazin-8-yl}-urea
ey
A\ N NS
N)kf\i N~ °N { N
H H N—N
>—CH3
H,C
10
Compound 369: 1- Cyclopropyl -3-[3-(1-isopropyi-1H-pyrazol-3-yl)-pyrido[2,3-
blpyrazin-6-ylj-thiourea
1, )
N/U\N N~ °N \ N
i H N—N
>—CH3
H,C
15

Compound 370: 1- Cyclopropy! -3-[3-(5-hydroxymethyi-thiophen-3-yl)-pyrido[2,3-
blpyrazin-6-yl}-urea
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A\ )J\ NN
N~ "N "N” °N =
H H P
OH

Compound 371: 1- Cyclopropyl -3-[3-(5-hydroxymethyl-thiophen-3-y})-pyrido}2,3~
blpyrazin-6-ylJ-thiourea

5
[ =
NJLN \N
H H
Compound 372: 4-[6-(3- Cyclopropyl -ureido}-pyrido[2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid ethyl ester
10
N
O = N
AL CXI g
oA N Y DTSN
S CH,
Compound 373: 4-[6-(3- Cyclopropyl -thioureido)-pyrido[2,3-b]pyrazin-3-yi}-thiophene-
2-carboxylic acid ethy! ester
15

N
AR T p
NNV Y N\
s 9 en,
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Compound 374: 4-{6-(3- Cyclopropy! -ureido)-pyridof2,3-bipyrazin-3-yi}-thiophene-2-
carboxylic acid

O 2 /N
| O
A\N)LNJ;IQ\N
H A \s OH

Compound 375: 4-[6~(3- Cyciopropy! -thioureide}-pyridof2,3-b]pyrazin-3-yij-thiophene-
2-carboxylic acid

N

Ak LX) P
N7 ONT NN
H H \SOH

Compound 376: 1- Cyclopropyl -3-{3-(4-methyl-thiazat-2-yi)-pyrido{2,3-blpyrazin-6-yi]-
urea

A =~ N N
NT N SN SN N,—CH,
o SJ/

15 Compound 377: 1- Cyclopropyl -3-{3-(4-methyi-thiazot-2-vl)-pyridef2,3-bjpyrazin-8-yi}-
thiourea

/lSJ\ HNL
A ~ ™~ N CH,
ﬁ ﬁ N N ;j

Cotmpound 378: 1-Ethyt-3-(3-furan-3-yl-pyrido[2,3-blpyrazin-6-yi)-urea

O < /N
!
O

10

20
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Compound 379: 1-Cyclopropy! -3-(3-furan-3-yl-pyrido[2,3-bjpyrazin-6-yi}-thiourea
A\ X X

N/H\N NT TN N

H H \ d

5 Compound 380: 1- Cyclopropy! -3-[3-(1-methyl- 1H-imidazol-4-yl}-pyrido[2,3-b]pyrazin-
6-yl]-urea

A S .
N="

10 Compound 381: 1- Cyclopropy! -3-[3-(1-methyl- 1H-imidazol-4-yl)-pyrido[2,3-blpyrazin-
6-yl}-thiourea

A J I
A LLI o
="

15 Compound 382: 1- Cyclopropyl -3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-
blpyrazin-6-ylj-urea

LX)
A\ N AN
N/H\N N~ N Z SN—CH,
H H /
N=N
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Compound 383: 1- Cyclopropyl -3-[3-(1-methyl-1H-[1,2,3]iriazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-thiourea

AN N
N/U\N N~ TN = “N—CH,
H H /
N=N

Compound 384: 1- Cyclopropy! -3-(3-isoxazol-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urea

10 Compound 385: 1- Cyclopropyl -3-(3-isoxazol-4-yl-pyrido[2,3-blpyrazin-6-yl)-thiourea
A\ N
N/U\N N7 TN Z 0
H H i
N
Compound 386: 1- Cyclopropy! -3-[3-(1H-imidazol-2-yl)-pyrido[2,3-bjpyrazin-6-yl}-urea

A /(\/[/N]\(“
N N
g H N N &J

Compound 387: 1- Cyclopropy! -3-[3-(1H-imidazol-2-yl}-pyrido[2,3-b]pyrazin-6-yl]-
thiourea

/ﬁ\ fji/N l N
A\ N N
NN N]\ﬁ )

15

20
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Compound' 388: 1-[3-(6-Chivro-pyridin-2-yl)-pyrido[2,3-blpyrazin-6-y{]-3- cyclopropyl —
urea

LX)
Z\)L ~ \%j/c'
N N N N ~
H H |
™

Compound 389: 1-[3-(6-Chloro-pyridin-2-yt)-pyrido[2,3-b]pyrazin-6-yl]-3- cyclopropyl ~
thiourea

S Zd /N
ANJ‘LNL&I\N]\UC!
H H |
.

Compound 390: 1-Ethyl-3-[3-(5-methyl-thiophen-2-y)-pyrido[2,3-bpyrazin-6-yij-urea

Jou

/\/U\ XX S

H N NT N GH
e N ﬁ l&ja

Compound 391: 1-Ethyl-3-[3-(5-methyl-thiophen-2-yi}-pyrido|2,3-bjpyrazin-6-
yijthiourea

. ]\K_/)/ Hs
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Compound 392: 1-Ethyl-3-[3-(4-methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea

HSC/\N/U\N SN °
H o H \
CH,

Compound 393: 1-Ethyl-3-[3-(4-methyl-thiophen-2-yl)-pyrido[2,3-bjpyrazin-6-yi]-
thiourea

s
ch/\N)j\N SN \Nj\(_.z
H H \

CH,

Compound 394: {5-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-thiophen-2-yimethyl}-
carbamic acid tert-butyl ester

H,C_ CH,

N O
j\ fj:/ | S HN/&O
P NS N

Compound 385: {5-[6-(3-Ethyl-thioureido)-pyrida(2,3-blpyrazin-3-yll-thiophen-2-
yimethyl}-carbamic acid tert-buty! ester

CH,

H,C_ CH,

\ 0
/ﬁ\ fI/ | S HN/&O
HC™ N N NN
H H \ /

CH,
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Compound 396:
1-Ethyl-3-[3-(5-hydroxymethyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea

N
=
j\ /(I/ | S P
HC™ N7 N NN
H H \ /

Compound 397: 1-Ethyl-3-[3-(5-hydroxymethyl-thiophen-2-yl}-pyrido[2,3-blpyrazin-6-
yi]-thiourea

L O "
s
Hsc/\N/U\N SN
H H \ /

Compound 398: 5-[6-(3-Ethyl-ureide}-pyride[2,3-bjpyrazin-3-yl}-thiophene-2-carboxylic
acid

0 = /N
L s 2"
HCT N N NN NIQ
H H \ /o

Compound 389: 5-[6~(3-Ethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl]-thiophene-2-
carboxylicacid

VOGO
HBC/\N)LN SN °
H H \ /o
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Compound 400: 4-[6-(3-Ethyl-ureido)-pyrido[2,3-b] pyrazin-3-yl]-pyrazole-1-carboxylic
acid tert-butyl ester

CH,
HC7L
I fj[/Ni g
N NS
HSC/\N/U\N NS SN A
H H “""“N/ O

5 Compound 401: 4-[6-(3-Ethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazole-1-
carboxylic acid tert-butylester

CH,
H C#\
S = /N ’ CH,
PN )J\ X I r
HC N N7 N NN e
H H . N/ O

Compound 402: {4-[6-(3-Ethyl-ureido)-pyrido[2,3-b [pyrazin-3-yl]-pyrazol-1-yl}-acetic
10 acid ethyl ester

HSC/\N)J\N SN Y
H H \ /
N O

O\
CH,

Compound 403: {4-[6-(3-Ethyl-thioureido)-pyrido|2,3-bJpyrazin-3-yl}-pyrazol-1-yi}-
acetic acid ethyl ester

Hsc/\ﬁ)j\ﬂ N \NJ\CIN
N 0

O\
CH,

15
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Compound 404: 3-{4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazol-1-yl}-

propionamide
O
ﬂNHz
N
/
N

H

oY

NS NS

30/\NJ\N NN
H H

Compound 405: 3-{4-[6-(3-Ethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazol-1-yi}-
propionamide

0
SOSUWa
NH
NS S
H3C/\N/U\N N7 NN N *
H H '“"'“"N,

Compound 406: (2-{4-[6-(3-Ethyl-ureido}-pyridel2, 3-blpyrazin-3-yll-pyrazol-1-yl}-
ethyl)-carbamic acid tert-butyl ester
H,C_ CH,

Oy-0" cH,

H
SO

HSC/\N/U\N N7 NN

H H __N/

Compound 407: (2-{4-[6-(3-Ethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazol-1-yl}-
ethyl)-carbamic acid tert-butyl ester
H,C_ CH,

Oy-0"cH,

X
OSSN
H3C/\N/U\N N Y

H H ____N/
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Compound 408: 5-[6-(3-Ethyl-ureido)-pyrido|[2,3-b] pyrazin-3-yl]-2-methyl-furan-3-
carboxylic acid methyl ester

N
0 = N
HC/\N/U\N/ENI\NI O cH
3 H H \ / :
0
0
\
CH

3

Compound 408: 5-[6-(3-Ethyl-thioureido)-pyrido|2,3-b]pyrazin-3-yl]-2-methyl-furan-3-
carboxylic acid methyl ester

oY
P N O CH
H,C II:Ji ﬁ N N \ / 3
O
0
N
CH

3

Compound 410: 1-Ethyl-3-[3-(5-isopropyl-furan-2-yl}-pyrido[2,3-blpyrazin-6-yi}-urea

L p
0 3

HSC/\N)LN SN
H H \ / “cH,

Compound 411: 1-Ethyl-3-[3-(5-isopropyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yi}-
thiourea

0 3
Hao/\NJ\N SN
H H \ / “cH,
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Compound 412: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido{2,3-bJpyrazin-8-yl}-3-
ethyl-urea

e

N XY 0 AN AN
H
CTONTNT N NN o0 e,

Compound 413: 1-[3-(5-Ethoxymethoxymethyt-furan-2-yl)-pyrido}2,3-blpyrazin-6-yl]-3-
ethyl-thiourea

N
S = N
Hc:/\“N/lLN/QN\/[\N1 © o™
L7 NN 7 o7 0 ek,

Compound 414: 1-Ethy)-3-[3-(5-trimethylsifanyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yi]-
yrea

N
'®) 7N
P GG
HE N N SN SN O S(
5 H H \ / CH,

Compound 415: 1-Ethyl-3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yi}-
thiourea

N
S = N
H,C
HC/\N/[LN/QI\IN Lo s
3 H H \ / CH,
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Compound 416: 1-Ethyl-3-[3-(5-methyl-furan-2-yl}-pyrido[2,3-b]pyrazin-6-yl}-urea

I Pee
P NS N O CH
H,C ﬁ m N N \ ] 3

Compound 417: 1-Ethyl-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yl]}-thiourea

Yos
0
Hsc/\N/U\N SN CH,
H H \_/

Compound 418: 1-Ethyl-3-(3-thiazol-5-yl-pyrido]2,3-bjpyrazin-6-yl)-urea

yoe
J- NS
HBC/\NJLN N7 SN N
H H ./

Compound 419: 1-Ethyl-3-(3-thiazol-5-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea
)
HSC/\H)}\H SN \N:L\@N
S
Compound 420: 1-Ethyl-3-[3-(2-methyl-thiazol-4-yl}-pyrido[2,3-blpyrazin-6-yi}-urea

HsC/\N)kN SN \Nj\(\S
H H _
~

CH

3
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Compound 421: 1-Ethyl-3-[3-(2-methyl-thiazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-thiourea
LK)
X ™
HaC/\N/“\N NN N g
H H —
=
CH

Compound 422: 1-Ethyl-3-[3-(1-isopropyl-1H-pyrazol-3-yl)-pyrido[2,3-b]pyrazin-6-yi]-
urea

1 CK)
3C/\ﬁ/u\£§lI \N \N N

9
——

H,C

3

H

z

Compound 423: 1-Ethyl-3-[3-(1-isopropyl-1H-pyrazol-3-yl)-pyrido[2,3-b]pyrazin-6-y1J-
thiourea

Yo
NS N
C/\N)LN NTSN N

H H \
N—N
>——CH3

H,C

H,

Compound 424: 1-Ethyl-3-[3-(5-hydroxymethyl-thiophen-3-yl)-pyrido[2,3-b]pyrazin-6-
yl]-urea

L
NS NS
HSCANJ\N N7 NN g
H H _
OH
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Compound 425: 1-Ethyl-3-[3-(5-hydroxymethyl-thiophen-3-yl)-pyrido}2,3-blpyrazin-6-
yi]-thiourea

OH

Compound 426: 4-[6-(3-Ethyl-ureido)-pyrido[2,3-blpyrazin-3-yl]-thiophene-2-carboxylic
acid ethyl ester

O

A

H,C N
¢ H

Compound 427: 4-[6-(3-Ethyl-thioureido)-pyrido[2,3-blpyrazin-3-yl]-thiophene-2-
carboxylic acid ethyl ester

HacA'_P:E!/U\ﬁ SN D an N
s CH,

Compound 428: 4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-thiophene-2-carboxylic
acid

N
0 AN
0
A)L/QI'
H,C” N7 N7 ONT N N
H H \SOH



10

15

20

WO 2012/136694 PCT/EP2012/056142

-91-

Compound  429:  4-[6-(3-Ethyl-thioureido)-pyrido[2,3-blpyrazin-3-yi]-thiophene-2-
carboxylic acid

S o /N
H,C” N7 N7 N7 N N
H H \ J oH

Compound 430: 1-Ethyl-3-[3-(4-methyl-thiazol-2-yl}-pyrido[2,3-blpyrazin-6-yl]-urea

~ N N
HC/\N/U\N N N Z CHg
s H H S/

Compound 431: 1-Ethyl-3-[3-(4-methyl-thiazol-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-thiourea

H
)
N N
Hac/\N/U\N N7 SN NF N—CH,
H H /
S
Compound 432: 1-Ethyl-3-(3-furan-3-yl-pyrido[2,3-blpyrazin-6-yi)-urea

BTSN

Compound 433: 1-Ethyl-3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea

L X
H3C/\NJJ\N SN \N]@
H H \ d
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Compound 434: 1-Ethyl-3-[3-(1-methyl-1H-imidazol-4-yl)-pyrido[2,3-b]pyrazin-6-yi]-
urea

L O
NS NS
HSC/\N/\LN NN N SN CH;

Compound 435: 1-Ethyl-3-[3-(1-methyl-1H-imidazol-4-yl)-pyrido|2,3-b]pyrazin-6-yi}-
thicurea

Yeoe
NS NS
HSC/\N)LN N7 NN SN—CH,

Compound 436: 1-Ethyl-3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-b]pyrazin-6-
ylj-urea

Yo
A
Hac/\NJ\N N7 NN SN—CH;
H H N“N/

Compound 437: 1-Ethyl-3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-b]pyrazin-6-
yll-thicurea

L O
N J
Hsc/\N)J\N N7 NN -Gt
HoH N=N
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Compound 438: 1-Ethyl-3-(3-isoxazol-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urea
L CK
P /u\ X X
H.C” N7 "N” TNT N ~
= H K P
N
Compound 439: 1-Ethyl-3-(3-isoxazol-4-yl-pyrido{2,3-b]pyrazin-6-yl)-thiourea
L G
PPN
HCT TNT TN N7 N ~
8 H H i P
N
Compound 440: 1-Ethyl-3-[3-(1H-imidazol-2-yl}-pyrido[2,3-b]pyrazin-6-yl]-urea
®) - /NI H-
AN /{L XX N
3G N N N N \
H H /
N
Compound 441: 1-Ethyl-3-[3-(1H-imidazol-2-yl)-pyrido[2,3-b]pyrazin-6-yi]-thiourea

)SL fji/N]\(H:
P N N

Compound 442: 1-[3-(6-Chloro-pyridin-2-yl)-pyrido[2,3-bpyrazin-6-yi]-3-ethyl-urea

Yed
HSC/\N/U\N \N/\\N N_-Cl
H H \I

H

H
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Compound 443: 1-[3-(6-Chloro-pyridin-2-yl)-pyrido[2,3-b]pyrazin-6-yi]-3-ethyl-thiourea

Yoe
> AN N Cl
H3C/\N/U\N NN N
H H
NS

Compound 444: 1-[3-(5-Methyl-thiophen-2-yl}-pyrido[2,3-b]pyrazin-6-yl]-3-pentyl-urea

LG
\/\/\NJJ\N \N \NL(SJ/
H H \ /

10 Compound 445: 1-[3-(5-Methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-3-pentyl-
thiourea

)
\/\/\N/ILN Sy \NJ\C)/
H H N/

Compound 446: 1-[3-(4-Methyl-thiophen-2-yl}-pyrido[2,3-blpyrazin-6-yl-3-pentyl-urea

W\N/KN Sy \N:LC<
H H \ /

15
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Compound  447:  1-[3-(4-Methyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-pentyl-
thiourea

\//\/\ A AL LS
mﬁ*\‘“%@

5 Compound 448: {5-[6-(3-Pentyl-ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophen-2-
yimethyl}-carbamic acid tert-butyl ester

N OX
J?\/EIWN/&O
SN NN N
H H \

10 Compound 449: {5-[6-(3-Pentyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophen-2-
yimethyl}-carbamic acid tert-butyl ester

5 Q:/N[ HN’EX
Lt

15
Compound 450: 1-[3-(5-Hydroxymethyl-thiophen-2-yl}-pyrido|2,3-b]pyrazin-6-yi]-3-
pentyl-urea

N
S SQ U
\/\\/\N N \N \N S
H H \ /
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Compound 451: 1-[3-(5-Hydroxymethyl-thiophen-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-
pentyl-thiourea

N
=
1 s
W\NN\N\N
H H \ /

Compound 452: 5-[6-(3-Pentyl-ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid

N
LTI s ¢
\/\‘/\ﬁ fd \N \N \S/ .

Compound 453: 5-[6-(3-Pentyl-thioureido)}-pyrido{2,3-blpyrazin-3-yi]-thiophene-2-
carboxylic acid

N
=
JSL/CI/I S "
W\N N\N \N
H H \ / o

Compound 454: 4-[6-(3-Pentyl-ureido)-pyrido[2,3-blpyrazin-3-yl]-pyrazole- 1-carboxylic
acid tert-butyl ester

"~

I LI ¢
NN XX N
N A

Compound 455: 4-[6-(3-Pentyl-thioureido)-pyrido[2,3-blpyrazin-3-ylj-pyrazole-1-
carboxylic acid tert-buty! ester
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oS T

Compound 456: {4-[6-(3-Pentyl-ureido)-pyrido[2,3-b]pyrazin-3-yl}-pyrazol-1-yl}-acetic
acid ethyl ester

Compound 457: {4-[6-(3-Pentyl-thioureido)-pyrido]2,3-b]pyrazin-3-yl}-pyrazol-1-yl}-
acetic acid ethyl ester

S = /N
H \ N/N o
A

O—\
10
Compound 458: 3-{4-[6-(3-Pentyl-ureido)-pyrido[2,3-b]pyrazin-3-yi]-pyrazol-1-yi}-
propionamide

15

Compound 459: 3-{4-[6-(3-Pentyl-thioureido)-pyrido|2,3-b]pyrazin-3-yl]-pyrazol-1-yi}-
propionamide
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Compound 460: (2-{4-[6-(3-Pentyl-ureido)-pyrido{2,3-b]pyrazin-3-yl]-pyrazol-1-yl}-
5 ethyl)-carbamic acid tert-butyl ester
0 X
O

o) AN N
\/\/\N/U\N \N \N l Vi ///H
H H . N,N

Compound 461: (2-{4-[6-(3-Pentyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl}-pyrazol-1-yl}-
ethyl)-carbamic acid tert-buty! ester
0 ><

O

LD A

H

\\/\/\N/U\N Ny yZ NJ/
H H .

10 N

Compound 462: 2-Methyl-5-[6-(3-pentyl-ureido)-pyrido[2,3-b]pyrazin-3-yi]-furan-3-
carboxylic acid methy! ester

i X
H H W
O
O
\

15
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Compound 463: 2-Methyl-5-[6-(3-pentyl-thioureido)-pyrido[2,3-b]pyrazin-3-yi]-furan-3-
carboxylic acid methyt ester

N
S N
{
W\ﬁ)l\ﬁ/(N\/[\Nki\ii
O
O
\

Compound 464: 1-[3-(5-Isopropyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yl]-3-pentyl-urea

L0
\/\\/\”/U\ﬁ \N \Nj\&o‘/?/(

Compound 465: 1-[3-(5-Isopropyl-furan-2-yl)-pyrido|2,3-bjpyrazin-6-ylj-3-pentyl-
thiourea

1 )
\,/\\/\N/U\N \N \Nj\iéj/(
HoH \ /)

15 Compound 466: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido[2,3-bJpyrazin-6-yl)-3-
pentyl-urea

O " /N
)L X f O
\/\/\ﬁ ﬁ N \N \ ) O/\O/\

Compound 467: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido[2,3-blpyrazin-6-yl]-3-
20  pentyl-thiourea

10
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IS = /N
)J\ N } O
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Compound 468: 1-Pentyl-3-[3-(5-trimethylsilanyl-furan-2-yl}-pyrido|2,3-b]pyrazin-6-yi]-
urea

N
Yo
\/\/\N)J\N \N \N O \Si:
H H \ /

Compound 469: 1- Pentyl -3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-bjpyrazin-6-
yl}-thiourea

10

Compound 470: 1- Pentyl I-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-bjpyrazin-6-yl}-urea
0O /I/N '
\/\/\\NLN/K\N \N O _cH
HoH \ S

Compound 471: 1- Pentyl -3-[3-(5-methyl-furan-2-yl}-pyrido[2,3-bjpyrazin-6-yl}-
thiourea

I fj:/N 1
\/\/\N/U\N \N \N O CHS
H H \

20 Compound 472: 1- Pentyl -3-(3-thiazol-5-yl-pyrido[2,3-bJpyrazin-6-yl)-urea

15
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L CX)
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Compound 473: 1- Pentyl I-3-(3-thiazol-5-yl-pyrido[2,3-b]pyrazin-6-yi)-thiourea

es
N X
L,
s/
Compound 474: 1- Pentyl I-3-{3-(2- methy! thiazol-4-yl)-pyridof2,3-blpyrazin-6-yl}-urea

TR,

10 Compound 475: 1- Peniyl -3-[3-(2-methyl-thiazol-4-yl})-pyrido[2,3-b]pyrazin-6-yl}-
thiourea
L O
N N
/H\N N~ N A
H e
N=(

15 Compound 476: 1- Pentyl -3-[3-(1-isopropyl-1H-pyrazol-3-yl)-pyrido[2,3-bjpyrazin-6-
yll-urea
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\/\/\NJI\N \N \NJW
H H \
N—N
>—CH

H.C

3

3

Compound 477: 1- Pentyl -3-[3-(1-isopropyl-1 H-pyrazol-3-yl}-pyrido[2,3-b]pyrazin-6-
yi-thiourea

L OO
\/\/\NJ\N \N \N%
H H \
N—N
Yok

H,C

3

Compound 478: 1- Pentyl -3-[3-{5-hydroxymethyl-thiophen-3-yl)-pyrido[2,3-b]pyrazin-
6-yl]-urea

\/\/\ X X,
N Nk@&
OH

Compound 479: 1- Pentyl -3-[3-(5-hydroxymethyl-thiophen-3-yl)-pyrido[2,3-bjpyrazin-
6-yl]-thiourea

\/\\/\ X X
OH

Compound 480: 4-[6-(3- Pentyl -ureido)-pyrido[2,3-b]pyrazin-3-yl}-thiophene-2-
carboxylic acid ethyl ester

10

15
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Compound 481: 4-[6-(3- Penty! -thioureido)-pyrido[2,3-bjpyrazin-3-yl]-thiophene-2-
carboxylic acid ethyl ester

S = /N
JU A 7
SOOI N N N
H H \ 0\
S CH,

Compound 482: 4-[6-(3- Pentyl -ureido)-pyrido]2,3-bjpyrazin-3-yi}-thiophene-2-
carboxylic acid

N
PGl
o)
H H \ OH
10 S

Compound 483: 4-[6-(3- Penty! I-thioureido)-pyrido[2,3-b]pyrazin-3-yi]-thiophene-2-
carboxylic acid

g ~ /N
)kJ:I ‘ [
H H \ J od

Compound 484: 1- Pentyl -3-[3-(4-methyl-thiazol-2-yl)-pyrido[2,3-blpyrazin-6-yl]-urea

@) = /N
)»L N 1 N
\/\//\H ﬁ N N /_—_‘/7/(3!"[3
S

15

20
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Compound 485: 1- Penlyl -3-[3-(4-methyl-thiazol-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-
thiourea

L X
NS N N
\/\/\NJ'LN N N 2 CH,
H H /
S
5 Compound 486: 1- Pentyl -3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-urea
LK
N x
H H \
0
Compound 487: 1- Pentyl -3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-thiourea

10
S /\Af’N 1
|
H H
0O

Compound 488: 1- Pentyl -3-[3-(1-methyl-1H-imidazol-4-yl}-pyrido[2,3-bpyrazin-6-yl}-
urea

N NN
N—

Compound 489: 1- Pentyl -3-[3-(1-methyl-1H-imidazol-4-yh)-pyrido[2,3-blpyrazin-6-yl}-
thiourea

S = /N
JL A
NN N N N W -CH;
H H \ =/

15

20
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Compound 490: 1- Pentyl -3-[3-(1-methyl-1H-[1,2,3ltriazol-4-yl)-pyrido[2,3-blpyrazin-6-
yl-urea

Yoy
NS -
\\/\//\NJ'}\N N N Z N"CHS
H H I
N=N

5 Compound 491: 1- Pentyl -3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-blpyrazin-6-
yll-thiourea

N X
\/\///\H)Lﬁ N N 7 /N"‘CHﬁ'
N=N
10 Compound 492: 1- Pentyl -3-(3-isoxazol-4-yl-pyrido]2,3-blpyrazin-6-yl)-urea

®) //N

J A
\/\\/\ﬂ {3 N N /p
—N

Compound 483: 1- Pentyl I-3-(3-isoxazol-4-yl-pyrido]2,3-bjpyrazin-6-yi)-thiourea

15
L
™ X
H H .
N
Compound 494: 1- Penty! -3-[3-{1H-imidazol-2-yl}-pyrido(2,3-blpyrazin-6-yl}-urea
20

o) /‘/N
‘\/\\//\/IL \\Ln
YWV
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Compound 495: 1- Pentyl -3-[3-(1H-imidazol-2-yl)-pyrido{2,3-b]pyrazin-6-yl}-thiourea
N
g =
J s
\/\/\N N \N \N N
H H 151 __/>

Compound 496: 1-[3-(6-Chloro-pyridin-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-3- pentyl —urea

i 1)
\/\/\N)LN \N \N\/,\@CI
H H |
N

Compound 487: 1-{3-(6-Chloro-pyridin-2-ylj-pyrido[2,3-bipyrazin-6-yi]-3-pentyl-
thiourea

L X
\/\/\N/”\N Xy \NlENjC[
H H
~

Compound 498: 1-Cyclopropyimethyl-3-[3-(5-methyl-thiophen-2-yl)-pyrido[2,3-
blpyrazin-6-yij-urea

0 = /N

Compound 499: 1-Cyclopropyimethyl-3-[3-(5-methyl-thiophen-2-yl}-pyrido[2,3-
blpyrazin-6-yljthiourea
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S = /N
V/\QJLQLNI\N]\C’TCHS

5 Compound 500: 1-Cyclopropylmethyl-3-[3-(4-methyl-thiophen-2-yl)-pyrido[2,3-
blpyrazin-8-yl}-urea

'®) = /N
CH,

10 Compound 501: 1-Cyclopropyimethyl-3-[3-(4-methyi-thiophen-2-yl)-pyrido[2,3-
blpyrazin-6-yll-thiourea

S ~ S
valr i Nj\@
CH,

15 Compound 502: {5-[6-(3-Cyclopropyimethyl-ureido}-pyrido{2,3-bjpyrazin-3-yl}-
thiophen-2-yimethyl}-carbamic acid tert-butyl ester

H,C CH,

N O
L
| HN
V/\ N/u\s\i \N/K\N%y 7
H H \ /

CH,
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Compound 503: {5-[6-(3-Cyclopropylmethyl-thioureido)-pyridof2,3-blpyrazin-3-yl]-
thiophen-2-ylmethyl}-carbamic acid tert-butyl ester

H,C. ,CH,
0" "CH,

[ HN
Y/\ ﬁ/ll\ﬁ/imj:\'\lj\ﬁ}// )

Compound 504: 1-Cyclopropyimethyl-3-{3-(5-hydroxymethyl-thiophen-2-yl}-pyridof2,3-
blpyrazin-6-yl}-urea

if\f* or
~ N S
A Nj\&f

Compound 505: 1-Cyclopropylmethy!-3-[3-(5-hydroxymethyl-thiophen-2-yi)-pyrido[2,3-
blpyrazin-6-yi}-thiourea

L e p
N/”\N \N \N S
vah ' 9

Compound 506: 5-[6-(3-Cyclopropylmethyl-ureido)-pyrido|2,3-blpyrazin-3-yi}-
thiophene-2-carboxylic acid

15

20
O

N
JL/E\/E\‘ s. [
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Compound 507: 5-[6-(3-Cyclopropyimethyl-thioureido}-pyrido[2,3-b]pyrazin-3-yi}-
thiophene-2-carboxylicacid

N
PP
| OH
/U\N \N \N S
H \ / o

Compound 508: 4-(6-(3-Cyclopropylmethyl-ureido)-pyrido{2,3-b] pyrazin-3-ylj-
pyrazole-1-carboxylic acid tert-butyl ester

CH,

PeY T
J\N Sy \Nj\(\N/&
H Mi\f 0]

Compound 509: 4-[6-(3-Cyclopropyimethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yi}-
pyrazole-1-carbaxylic acid tert-buiylester

H%E

Compound 510: {4-[6-(3-Cyclopropyimethyi-ureido)-pyrido]2,3-b Jpyrazin-3-yi]-pyrazol-
1-yl}-acetic acid ethyl ester

10

15
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Compound 511: {4-[6-(3-Cyclopropylmethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl]-
pyrazol-1-yl}-acetic acid ethyl ester

Compound 512: 3-{4-[6-(3-Cyclopropylmethyl-ureido)-pyrido[2,3-b]pyrazin-3-yi}-

pyrazol-1-yi}-propionamide
O
N
/
N

PN
N N N N
H H
Compound 513: 3-{4-[6-(3-Cyclopropylmethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl}-

pyrazol-1-yl}- propionamide
O
L
~ ~ NH
V/\NJ\N N7 N7 N NN 2
H H _ N/

Compound 514: (2-{4-[6-(3-Cyclopropylmethyl-ureido)-pyrido[2, 3-b]pyrazin-3-yl}-
pyrazol-1-yl}-ethyl)-carbamic acid tert-buty!l ester

10

15
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H.,C_ CH,
O O CH,
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Compound 515: (2-{4-[6-(3-Cyclopropyimethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl]-
pyrazol-1-yl}-ethyl)-carbamic acid tert-butyl ester

H,C. CH,
o

S = /N N

/U\ N X, I IH
N~ "N "N” °N ZENN
H H "““N’

0 CH,

Compound 516: 5-[6-(3-Cyclopropylmethyl-ureido)-pyrido[2,3-b] pyrazin-3-yi}-2-
10  methyl-furan-3-carboxylic acid methyl ester

o) = /N
N/U\N SN \N[ Oy _—cH
vah ' W
o}
O\
CH

3

Compound 517: 5-[6-(3-Cyclopropylimethyl-thioureido)-pyrido[ 2, 3-blpyrazin-3-yi}-2-
15 methyl-furan-3-carboxylic acid methyl ester
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Compound 518: 1-Cyclopropyimethyl-3-[3-(5-isopropyl-furan-2-yl)-pyrido[2,3-
blpyrazin-6-ylj-urea

L O p
v/\N)]\N \N \Nj\(f)j/( ’
H H \ / TcH,

Compound 519: 1-Cyclopropyimethyi-3-{3-(5-isopropyi-furan-2-yl)-pyrido[2,3-
10 bjpyrazin-6-yl}-thiourea

N
Z
1,000 . p
V\N NSNS ©
H H \ /  “cH,

Compound 520: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-
15 cyclopropylmethyl-urea

1,00

~ S O

N P NP
Vo NIWO oo,

Compound 521: 1-[3-(5-Ethoxymethoxymethyl-furan-2-yl)-pyrido[2,3-bjpyrazin-6-yl]-3-
20 cyclopropylmethyl-thiourea
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Compound 522: 1-Cyclopropylmethyl-3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-
blpyrazin-6-ylj-urea

0 = /N
i HC. _CH
N/KN SNy O s ®
V/\H H \ CH,

/

Compound 523: 1-Cyclopropylmethyl-3-[3-(5-trimethylsilanyl-furan-2-yl)-pyrido[2,3-
blpyrazin-6-yl]-thiourea

S - /N
1 l HSC\ ,CH
N/'LN \NAN O, s °
Kf\“ H \ / CH

Compound 524: 1-Cyclopropylmethyl-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-
6-yll-urea

L
v/\NJ\N SN O _—cH,
H H \

Compound 525: 1-Cyclopropylmethyl-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-
6-yl}-thiourea

S =~ /N
‘/\FN'JJ\%/(NIN)\(\_OJ/CHS

10
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Compound 526: 1-Cyclopropylimethyl-3-(3-thiazol-5-yl-pyrido[2,3-bjpyrazin-6-ytj-urea
N
]
N NN
7 W Nj\@*
s

Compound 527: 1-Cyclopropylmethyl-3-(3-thiazol-5-yi-pyrido]2,3-blpyrazin-6-yl)-
5 thiourea

L O
v/\g/u\;ig \N \Nj\(/\li\i
g7

Compound 528: 1-Cyciopropyimethyl-3-[3-(2-methyl-thiazol-4-yl)-pyrido]2,3-bjpyrazin-
10 6-ylj-urea

) 4 /N
CH

Compound 529: 1-Cyclopropylmethyl-3-[3-(2-methyl-thiazol-4-yl)-pyrido[2,3-bjpyrazin-
15 8-yl}-thiourea

L
RRE \les
=
CH

Compound 530: 1-Cyclopropyimethyl-3-[3-(1-isopropyl-1H-pyrazol-3-yi)-pyrido|2,3-
blpyrazin-6-yij-urea

3

8
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Compound 531: 1-Cyciopropyimethyl-3-[3-(1-isopropyl-1H-pyrazol-3-yl)-pyrido[2,3-
blpyrazin-6-yi]-thiourea

5
L CK)
N N
N/U\N N~ °N \\
H H
N—N
>-—CH3
H,C
Compound 532: 1-Cyclopropylmethyl-3-[3-(5-hydroxymethyl-thiophen-3-yl)-pyrido[2,3-
blpyrazin-6-yll-urea
10
PeY
= N
N/U\N N~ °N NS
H H —
OH
Compound 533: 1-Cyclopropylmethyl-3-[3-(5-hydroxymethyl-thiophen-3-yl)-pyrido[2,3-
blpyrazin-6-ylJ-thiourea
15
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Compound 534: 4-[6-(3-Cyclopropyimethyi-ureido)-pyrido[2,3-blpyrazin-3-yi}-
thiophene-2-carboxylic acid ethyl ester

N
=
IS S SO
v O A § S *eN
s © CH,

5
Compound 535: 4-[6-(3-Cyclopropylmethyl-thioureido)-pyrido[2,3-bpyrazin-3-yl}-
fhiophene-2-carboxylic acid ethy! ester
N
S 2
1L g
VAR L ) s SN
S CH,
10
Compound 536: 4-[6-(3-Cyclopropyimethyl-ureido)-pyrido[2,3-b]pyrazin-3-yi]-
thiophene-2-carboxylic acid
N
'®) = N
2T §
T//\N N7 NN N
H H \ OH
S
15
Compound 537: 4-[6-(3-Cyclopropylmethyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl}-
thiophene-2-carboxylic acid
S 2
PN
N N N N
H H
20

Compound 538: 1-Cyclopropylmethyl-3-[3-(4-methyl-thiazol-2-yl}-pyrido[2,3-bjpyrazin-
B-yl]-urea
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N =~ N
N)LN N7 N z CH,
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Compound 539: 1-Cyclopropylmethyl-3-[3-(4-methyl-thiazol-2-yl)-pyrido[2,3-b]pyrazin-
6-yl]-thiourea

LX)
> N
N/U\N N SN z CH,
H H \ Y/

5
Compound 540: 1-Cyclopropyimethyl-3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-urea
LK)
X N
v/\N/U\N N7 SN N
H H \
’ O
10

Compound 541: 1-Cyclopropylmethyl-3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-
thiourea

S ~ /N

15 Compound 542: 1-Cyclopropylmethyl-3-[3-(1-methyl-1H-imidazol-4-y)-pyrido[2,3-
blpyrazin-6-yl]-urea

SN NS
Ty
N:/

20 Compound 543: 1-Cyclopropyimethyl-3-[3-(1-methyl-1 H-imidazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-thiourea
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N
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Compound 544: 1-Cyclopropylmethyl-3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-urea

Yoy
NS -
V/\N/U\N N™ N7 N N-CH,
H H /
N=N

Compound 545: 1-Cyclopropylmethyl-3-[3-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-thiourea

V\N/U\N/K\N \NL%N’CHS
H H /
N=N

Compound 546: 1-Cyclopropyimethyl-3-(3-isoxazol-4-yl-pyrido[2,3-blpyrazin-6-yl)-urea

N N
/

Compound 547: 1-Cyclopropylmethyl-3-(3-isoxazol-4-yl-pyrido[2,3-b]pyrazin-6-yl)-
thiourea

/N
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Compound 548: 1-Cyclopropylmethyl-3-13-(1H-imidazol-2-yl}-pyrido{2,3-blpyrazin-6-
yl}-urea

=~ N N
N N N N
V/\H H \ /

5 Compound 549: 1-Cyclopropylmethyl-3-{3-(1H-imidazol-2-yi)-pyride{2,3-bipyrazin-6-
yl}-thiourea

S = /N

Compound 550: 1-[3-(6-Chloro-pyridin-2-y(}-pyrido[2,3-blpyrazin-6-yi}-3-
10 cyclopropyimethyl-urea

Yoy
/lL SN ]\NUC‘
N N N N =
Y/\H H l
x

Compound 551: 1-{3-(6-Chioro-pyridin-2-yl)-pyrido|2,3-blpyrazin-6-yi}-3-
15 cyclopropyimethyl-thiourea

S a
(/\QJL Q/QQINL@G

Compound 552: 1-Allyl-3-{3-[4-(2-methoxy-ethoxyphenyl}-pyridof2,3-blpyrazin-6-yi}-
thiourea

20
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Compound 553: 1-Allyl-3-(3-[4-(2-dimethylamino-ethoxy)-phenyl]-pyrido[2,3-
5 blpyrazin-6-yi}-thiourea

H H

10 Compound 554: 1-Allyl-3-{3-[4-(2-morpholin-4-yl-ethoxy)-phenyi]-pyrido[2,3-b]pyrazin-
6-yl}-thiourea ’

\/\N/U\N N7 NJ\Q (\o
H H
O/“\/N\)

Compound 555: Ethyl-carbamic acid 4-[6-(3-allyl-thioureido)-pyrido[2,3-b]pyrazin-3-yl}-
pheny! ester

\\/\N)J\N N/ N/ o
H H
BN
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Compound 556: Methanesulfonic acid 4-[6-(3-allyl-thioureido)-pyrido[2,3-b]pyrazin-3-
yll-phenyl ester

Compound 557: 1-Allyl-3-{3-[4-((2S,3R,4S,58,6R)-3,4,5-trihydroxy-6-hydroxymethyl-
tetrahydro-pyran-2-yloxy)-phenyl]-pyrido[2,3-blpyrazin-6-yl}-thiourea

OH
Compound 558: 1-Allyl-3-{3-[1-(3-phenyl-propyl)- 1H-pyrazol-4-yl]-pyrido[2,3-bjpyrazin-
B-yl}-thiourea

L O
/U\N N SN N
H N
N

Compound 559: 1-Allyl-3-{3-[1-(3-methanesulfonyl-benzyl)- 1H-pyrazol-4-yl}-
pyrido[2,3-blpyrazin-6-yl}-thiourea

10
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Compound 560: 1-Allyl-3-{3-[1-(3-hydroxy-benzy!)-1H-pyrazol-4-yi]-pyrido[2,3-
5 Dblpyrazin-6-yl}-thiourea

(S ‘ X N\
\\\/\ N/”\ N N/ N/ =
H H N

OH

10 Compound 561: 1-Allyl-3-[3-(1-propyl-1H-pyrazol-4-yl)-pyrido[2,3-bjpyrazin-6-yi}-
thiourea

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

Compound 562: 1-Allyl-3-[3-(1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-y{]-thiourea
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H H NH
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Compound 563: 1-Allyl-3-[3-(1-benzyl-1H-pyrazol-4-yl)-pyrido[2,3-bjpyrazin-6-yi}-
5 thiourea

S } AN N\
H H N
\N/

10 Compound 564: 1-Allyl-3-{3-[1-(4-methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yi}-thiourea

O.w-—-
15

Compound 565: 1-Allyl-3-{3-{1-(3,4-dimethoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yi}jthiourea

20
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Compound 566: 1-Allyl-3-[3-(1-benzol1,3]dioxol-5-yimethyl-1H-pyrazol-4-yl)-
pyrido[2,3-bjpyrazin 6yl] -thiourea
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Compound 567: 1-Allyl-3-{3-[1-(4-fluoro-3-methoxy-benzyl)-1H-pyrazol-4-yi]-
10 pyrido[2,3-bjpyrazin-6-yi}-thiourea

—0

15 Compound 568: 1-Allyl-3-{3-[1-(3-difluoromethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido]2,3-
blpyrazin-6-yl}-thiourea
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Compound 569: 1-Allyl-3-{3-(1-{2-{2-(2-methoxy-ethoxy)-ethoxy}-ethyl}-1 H-pyrazol-4-
yh-pyrido2,3-b]pyrazin-6-yil-thiourea
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Compound 570: 1-Allyl-3-[3-(3,4-dimethoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-thiourea

“\\/\N/U\N N/ N/)\C[O\
H H
O
l
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Compound 571: 1-Allyl-3-[3-(3-hydroxy-4-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yi}-
thiourea
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15
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Compound 572: 1-Allyl-3-[3-(3,5-dichloro-4-hydroxy-phenyl)-pyrido[2,3-bjpyrazin-6-yl}-
thiourea

PO
Ci
\/\NJ\N N
H H
OH
Ci

Compound 573: 1-Allyl-3-[3-(4-amino-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-thiourea

\/\N/U\N N/ N/
H H
NH,

Compound 574: 1-Allyl-3-{3-(3-chloro-4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-6-yi]-
thicurea
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Compound 575: 1-Allyl-3-[3-(3-chioro-4-hydroxy-5-methoxy-phenyl)-pyridof2,3-
blpyrazin-6-yl]-thiourea
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Compound 576: 1-Allyl-3-[3-(2,3-dihydro-benzofuran-5-yl}-pyrido[2,3-b]pyrazin-6-yl}-
thiourea

\/\N)LN N/ N/
H H
O

Compound 577: Phosphoric acid mono-{4-]6-(3-allyl-thioureido)-pyrido[2,3-b)pyrazin-
3-yl}-phenyl} ester

o S
XSO N 0
H H \\P,OH
0~ “OH

Compound 578: 2,2-Dimethyl-propionic acid 4-[6-(3-allyl-thioureido)-pyrido[2,3-
blpyrazin-3-yi]-phenyl ester

\\\\/'\NJ\N N/ N/ 0
H H

Compound 579: 1-Allyl-3-[3-(4-{2-[2-(2-hydroxy-ethoxy)-ethoxy]-ethoxy}-phenyl)-
pyrido[2,3-blpyrazin-6-yl]-thiourea

20
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Compound 580: 1-Allyl-3-{3-[1-(8-methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-
blpyrazin-6-yl}-thiourea

\/\N/“\N N/ E\E/ _— .
-/
N

Q
\
5
Compound 581: 4-[6-(3- Cyclopentyl -thioureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazole-1-
carboxylic acid tert-butyl ester
oL T
X X
NJI\N N™ °N = N/&-
H H ! O
10 N
Compound 582: (2-{4-[6-(3- Cyclopentyl -ureido)-pyrido{2,3-bjpyrazin-3-ylj-pyrazol-i-
yi}-ethyl)-carbamic acid tert-butyl ester
o \><
YO
o) AN N
SYSSSSNWL
N~ "N N °N N
H H o
15 N

which can be used for the production of a medicament for the treatment or prevention

of physiclogical and/or pathophysiclogical states in mammals mediated by signai

transduction pathways selected from the group consisting of: the PI3K-Akt signal
20 transduction pathway and the ras-Raf-Mek-Erk signal transduction pathway.
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In order to avoid ambiguities: when 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 having the general formula (1) and preferred
embodiments as well as the explicitly specified pyridopyrazine compounds 1 to 89,
190-193, 210-582 are hereinafter designated jointly as “compounds according to the
invention”,

The expressions and terms specified to explain the compounds according to the
invention having the general formula (1), the preferred embodiments and compounds 1
to 89, 190-193, 210-582 basically have the following meanings unless specified
otherwise in the description and the claims:

In the context of this invention, the expression “alkyl” encompasses acyclic saturated or
unsaturated hydrocarbon radicals which may be branched or straight-chain and have 1
to 8 carbon atoms, i.e. Ci-g-alkanyls, Cy-g-alkenyls and Co-g-alkynyls. Alkenyls have at
least one C-C double bond and alkynyls at least one C-C triple bond. Alkynyls may
additionally also have at least one C-C double bond. Preferred alkyl radicals 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-octyl, , n-nonyl, n-decyl, n-undecyl, n-dodecyl,
ethylenyl (vinyl), ethynyl, propenyl (-CH,CH=CH,; -CH=CH-CH,;, -C(=CH,)-CH,),
propynyl (-CHx-C=CH, -C=C-CHg), butenyl, butynyl, pentenyl, pentynyl, hexenyl,
hexynyl, heptenyl, heptynyl, octenyl, octadienyl and octynyl.

For the purposes of this invention, the expression “cycloalkyl* means cyclic
nonaromatic hydrocarbons having 1 to 3 rings with 3 to 20, preferably 3 to 12 carbon
atoms, which may be saturated or unsaturated, more preferably (Cs-Cg)cycloalkyl. The
cycloalkyl radical may also be part of a bi- or polycyclic system, where, for example,
the cycloalkyl radical is fused to an aryl, heteroaryl or heterocyclyl radical as defined
herein by any possible and desired ring member(s). The bonding to the compounds of
the general formula (I} can be effected via any possible ring member of the cycloalkyl
radical. Preferred cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyciodecyl, cyclohexenyl, cyclopentenyl and
cyclooctadieny!.
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The expression “heterocyclyl” represents a 3- to 14-membered, preferably 3-, 4-, 5-, 6-
, 7- or 8-membered, cyclic organic radical which contains at least 1 heteroatom,
optionally 2, 3, 4 or 5 heteroatoms, especially nitrogen, oxygen and/or sulphur, the
heteroatoms being the same or different and the cyclic radical being saturated or
unsaturated but not aromatic. The heterocyclyl radical may also be part of a bi- or
polycyclic system, where, for example, the heterocyclyl radical is fused to an aryl,
heteroaryl or cycloalky! radical as defined herein by any possible and desired ring
member(s). The bonding to the compounds of the general formula (I} can be effected
via any possible ring member of the heterocyclyl radical. Preferred heterocyclyl radicals
are tetrahydrofuryl, pyrrolidinyl, imidazolidinyl, thiazolidinyl, tetrahydropyranyl,
piperidinyl, piperazinyl, morpholinyl, thiapyrrolidinyl, oxapiperazinyl, oxapiperidiny! and
oxadiazolyl.

In the context of this invention, the expression “aryl means aromatic hydrocarbons
having 3 to 14 carbon atoms, preferably 5 to 14 carbon atoms, more preferably 6 to 14
carbon atoms. The aryl radical may also be part of a bi- or polycyclic system, where, for
example, the aryl radical is fused o a heterocyciyi, neteroaryl or cycloalkyl radical as
defined herein by any possible and desired ring member(s), for example to
tetrahydrofuran,  tetrahydrothiophene, pyrroliding, imidazolidine, thiazolidine,
tetrahydropyran, dihydropyran, piperidine, furan, thiophene, imidazole, thiazole,
oxazole, isoxazole. The bonding to the compounds of the general formula (I) can be
effected via any possible ring member of the aryl radical. Preferred aryl radicals are
phenyl, biphenyl, naphthyl and anthracenyl, but likewise indanyl, indenyt or 1,2,3,4-
tetrahydronaphthyl.

The expression “heteroaryl” represents a 5-, 6- or 7-membered cyclic aromatic radical
which contains at least 1 heteroatom, if appropriate also 2, 3, 4 or 5 heteroatoms,
especially nitrogen, oxygen and/or sulphur, the heteroatoms being the same or
different. The number of nitrogen atoms is preferably 0 to 3, that of oxygen and sulphur
atoms preferably 0 or 1. The heteroaryl radical may also be part of a bi- or polycyclic
system, where, for example, the heteroaryl radical is fused to a heterocyclyl, aryl or
cycloalkyl radical as defined herein by any possible and desired ring member(s). The
bonding to the compounds of the general formula (1) can be effected via any possible
ring member of the heteroaryl radical. Preferred heteroaryl radicals are pyrrolyl, furyl,
thienyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, isoxazolyl, pyrazolyl, imidazolyl,
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triazole, tetrazole, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, phthalazinyl,
indolyl, indazolyl, indclizinyl, benzimidazolyl, quinalinyl, isoquinolinyl, guinoxalinyl,
quinazolinyl, pteridinyl, carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl, and
acridinyl.

For the purposes of the present invention, the expressions “alkyl-cycloalkyl®,
“cycloalkylalkyl”, “alkyl-heterocyciyl®, “heterocyclylalkyl, “alkyl-aryl®, “arylaikyt®, “alkyt-
hetercaryl® and “heteroarylalkyl® mean that alkyl, cycloalkyl, heterocycl, aryl and
heteroaryl are each as defined above, and the cycloalkyl, heterocyciyl, aryl and
heteroaryl radical is bonded to the compounds of the general formula (I} via an alkyl
radical, preferably C,-Cg-alkyl radical, more preferably C;-Cs-alky! radical.

In connection with “alky!”, “cycloalkyl”, “heterocyclyl”, “aryl”, “heteroaryl”, alkyl-
cycloalkyl”, “alkyl-heterocyclyl”, “alkyl-aryl” and “alkyl-heteroaryl” the term substituted is
understood in the sense of this invention uniess defined explicitly above in the
description and the claims as the substitution of one or more hydrogen groups by F, Cl,
Br, I, CN, CF;, NH,, NH-alkyl, NH-aryl, N{(alkyl},, NO,, SH, S-alkyl, SOz-alkyl, OH,
OCHF,, O-CH2-OAlkyl, O-CH2-OMe, O-Alkyl, OCF;, OMe, OEt, O-CH2-CH2-NMe2,
O-CH2-CH2-OMe; O-CH2-CH2-OH, O-CHy-CH,-O-CH,-CH,-OH,
O-CH,-CHz-O-CH,-CHp-OMe; O-Alkyl-aryl, O-aryl, -O-CH-O-; OC(O)-Alkyl, OSOsH,
OP(O){OH)z, NC{O)O-Alkyl, CHO, CO,H, C{O)O-Alkyl, C(O)NH2, SO;H, alkyl, Alkyl-
OH, heterocyclyl, or 4-methyl-piperazin-1-yimethyl. 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 heteroaryl group.

In the context of this invention, the expression “halogen* encompasses the halogen
atoms fluorine, chlorine, bromine and iodine.

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

-CH,CF; 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
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enantiomers and/or diastereomers or in the form of mixtures of these enantiomers
and/or diastereomers. The mixtures can be present in any arbitrary mixture ratio of the
stereoisomers.

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
base or by derivatisation with an opticaily active reagent, such as for example, an
optically active alcohol and subsequent separation of the residue.

The inventive compounds may be present in the form of their double bond isomers as
"pure® E or Z isomers, or in the form of mixtures of these double bond isomers.

As far as possible, the compounds according to the invention can be present in the
form of tautomers.

I they possess a sufficiently basic group, such as for example, a primary, secondary or
tertiary amine, the compounds according to the invention can be converied into their
physiologically compatible salts using inorganic and organic acids. The
pharmaceutically acceptable salts of the compounds according to the invention are
preferably formed with hydrochloric acid, bromic acid, sulphuric acid, phosphoric acid,
methane sulfonic acid, p-toluene sulfonic acid, carbonic acid, formic acid, acetic acid,
trifluoroacetic acid, sulfoacetic acid, oxalic acid, malonic acid, maleic acid, succinic
acid, tartaric acid, racemic acid, malic acid, embaonic acid, mandelic acid, fumaric acid,
factic 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, malate, embonate,
mandelate, furnarate, lactate, ciirate, glutaminate and aspariate. The sioichiometry of
the salts of 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 or phenolic group,
for example, the compounds according to the invention can be converted into their
physiologically compatible salts using inorganic and organic bases. Possible inorganic
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bases are, for example, sodium hydroxide, potassium hydroxide, calcium hydroxide,
possible organic bases are ethanol amine, diethanol amine, triethanol amine,
cyclohexylamine, 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 in particular hydrates of the compounds according
to the invention, which can be obtained, for example, by crystallisation from a solvent
or from aqueous solution. In this context, one, two, three or an arbitrary number of
solvate or water molecules can combine with the compounds according to the invention
{o form solvates and hydrates.

It is known that chemical substances form solids which are present in 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 present in
various polymorphous forms, in which case certain modifications can be metastable.

The compounds according o the invention can likewise be present in the form of any
prodrugs such as, for example, esters, carbonates, carbamates, ureas, amides or
phosphates, wherein the actually biologically active form is only released by
catabolism.

it is further known that chemical substances are converied to metabolites in the body
which optionafly can likewise induce the desired biological 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 advantageously determined that the compounds according
to the invention can act simultaneously or have a modulating or inhibiting effect on one
or more 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.
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Such a simultaneous, for exampie, dual modulation or inhibition of one or more signal
fransduction pathways, e.g. the ras-Raf-Mek-Erk signal pathway and the PI3K-Akt
signal pathway is advantageously 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
multiple therapy approaches to be pursued in physiological and/or pathophysiological
states or clinical pictures which are sensitive for the treatment or modulation of, or are
mediated by, one or more signal transduction pathways.

it was further surprisingly and advaniageously determined that the compounds
according io the invention can also act with dual selectivity or have a modulating or
inhibiting effect on the PI3K-Akt signal transduction pathway and ras-Raf-Mek-Erk
signal transduction pathway or enzymes thereof and that the multipie mechanisms of
action and therapy approaches described above can also be used with this signal
pathway oF enzymes comprising a pharmacologicaily active quantity of at ieast one
compound selected from the group consisting of: “compound 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 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, 77,78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 190, 191, 192, 193, 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, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283,
284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300,
301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317,
318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351,
352, 353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368,
369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385,
386, 387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402,
403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419,
420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436,
437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453,
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454, 455, 456, 457, 458, 458, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470,
471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482, 483, 484, 485, 486, 487,
488, 489, 490, 491, 492, 493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503, 504,
505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521,
522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536, 537, 538,
539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 548, 550, 551, 552, 553, 554, 555,
556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571, 572,
573, 574, 575, 576, 577, 578, 579, 580, 581 and/or compound 582“and optionally
pharmaceutically compatible excipients and/or adjuvants are covered by the present
invention.

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 skilled in the art o 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 fo a complete activation; likewise, a partial inhibition in relation to
a complete inhibition.

The terms “inhibiting, inhibition and/or retardation” are understood as foliows according
to the invention: “partial or complete inhibiting, inhibition and/or retardation”. In this
case, it is within the specialist knowledge of the average person skilied in the art to
measure and determine such inhibiting, inhibition, and/or retardation by means of the
usual methods of measurement and determination. Thus, a partial inhibiting, inhibition
and/or retardation, for example, can be measured and determined in relation to a
complete inhibiting, inhibition and/or retardation.

The terms “modulation” and “inhibiting, inhibition and/or retardation” in connection with
“enzymes” and/or “kinases” within the scope of this invention relate both to the inactive
form (enzymatically inactive) and/or active form (enzymatically active) of the respective
enzyme and/or Kinase. This means within the 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 by preparing the
compounds accarding to the invention which can be used to produce a medicament for
the treatment or prevention of physiological and/or pathophysiological states in
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mammals, wherein the treatment or prevention is effected by modulation of the signal
ransduction pathway or pathways selected from the group consisting 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 medicament for
the treatment or prevention of physiological and/or pathophysiological states in
mammals, mediated by the PI3K-Akt signal transduction pathway.

In a further aspect, the inveniive object was surprisingly achieved by preparing the
compounds according to the invention which can be used o produce a medicament for
the treatment or prevention of physiclogical and/or pathophysiological states in
mammals, wherein the freatment or prevention is effected by modulation of the PI3K-
Akt signal transduction pathway and the ras-Raf-Mek-Erk signal transduction pathway.

In a further preferred embodiment, the compounds according to the invention are
prepared for the uses described above, wherein the modulation of the PI3K-Akt signal
transduction pathway is effected by modulation of one or more enzymes selected from
the group consisting of: “lipid kinase” and preferably selected from the group consisting
of: "PI3K, Pi3Kalpha, Pi3Kbeta, PI3Kgamma, PI3Kdelta, PI3K-C2alpha, PI3K-C2beta,
PI3K-Vps34p”.

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/ihreonine kinase, recepior tyrosine
kinase, cytoplasmic tyrosine kinase, cytoplasmic serine/threonine kinase” and
preferably selected from the group consisting of: “Erk, Erk1, Erk2".

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 medicament
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.
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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, Erk1, Erk2” 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 the modulation is an inhibition.

The compounds according fo the invention can be administered within the scope of this
invention 1o alt known mammals, in paricular, humans, for the treaiment and/or
prevention.

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

The compounds according o 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 tc the invention are prepared for
the uses described above, wherein the physiological and/or pathophysiological states
are selected from the group consisting of: “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, tumours originating from the brain and/or
nervous system and/or meninges, dementia, Alzheimer's disease, hyperproliferative
diseases, psoriasis, endometriosis, scarring, benign prostatahyperplasia (BPH), diseases
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of the immune system, autoimmune diseases, immunodeficiency diseases, colon tumour,
gastric tumour, intestinal tumour, pulmonary tumour, pancreatic tumour, ovarian
tumour, prostatic tumour, leukaemia, melanoma, hepatic tumour, renal tumour, head
tumour, throat tumour, glioma, breast tumour, uterine cancer, endometrial cancer,
cervico-uterine carcinoma, brain tumour, adeno-acanthoma, cancer of the bladder, gastric
tumour, colorectal tumour, oesophageal cancer, gynocological tumour, ovarian tumour,
cancer of the thyroid, lymphoma, chronic leukaemia, acute leukaemia, restencsis,
diabetes, diabetic nephropathy, fibrotic diseases, cystic fibrosis, malignant
nephrosclerosis, thrombotic microangiopathy syndrome, organ ftransplant rejection,
giomerulopathy, metabolilc diseases, solid/fixed tumours, rheumatic arthritis, diabetic
retinopathy, asthma, allergies, allergic diseases, chronic obstructive pulmonary diseases,
inflammatory bowel disease, fibrosis, atheriosclerosis, heart diseases, cardiovascular
diseases, diseases of the myocardium, vascular diseases, angiogenetic diseases, kKidney
diseases, rhinitis, Grave’s disease, focal ischaemia, cardiac failure, ischaemia, cardiac
hyperirophia, 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, hypogiycaemia, hypertension”.

in a further aspect of the present invention, the inventive object was surprisingly achieved
by preparing the compounds according to the aspects, preferred embodiments and uses
described above, for use for the production of a medicament for the treatment or
prevention of physiological and/or pathophysiological states in mammals, wherein the
medicament 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 medicament for the ireatment or
pravention of physiological and/or pathophysiological states in mammals, wherein the
medicament is administered with at least one further pharmacologically active substance
before and/or during and/or afier treaiment.

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 medicament for the treatment or
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prevention of physiological and/or pathophysiological states in mammals, wherein the
medicament is administered before and/or during and/or after treatment with radiation
therapy and/or surgery.

The compounds according to the invention can be administered within the scope of this
invention with all known pharmacologically active substances in a combination therapy as
described.

In a preferred embodiment, the compounds according to the invention are prepared for
the uses described above, wherein the further pharmacologically active substance is
seiected from the group consisting of: “DNA topoisomerase | 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, alkylphospholipids, 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, carmustin,
chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabine, dacarbazine,
dactinomycin, daunorubicin, doxorubicin(adriamycin), epirubicin, etoposide, 5-
fluorouracil, hexamethyimelamine, 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, 5-azacytidine cladribine, busulfan,
diethylstilbestrol, 2', 2-difluorodeoxycytidine, docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, 5-fluorodeoxyuridin, 5-fluorodeoxyuridin monophosphate, fludarabine
phosphate, fluoxymesterone, flutamide, hydroxyprogesterone caproate, idarubicin,
interferon, medroxyprogesierone acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, pentostatin, N-phosphonoacetyl-L-aspartate (PALA), plicamycin,
semustine, teniposide, testosterone propionate, thiotepa, trimethyimelamine, uridine,
vinorelbin, epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5-fluorouracil,
Herceptin, Avastin, Erbitux, Sorafenib, Gleevec, Iressa, Tarceva, rapamycin, perifosine,
miltefosine, edelfosinge, actinomycin D",
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Oral administration can take place, for example, in sofid form as tablet, capsule, gel
capsule, dragee, 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 physiologically compatible adjuvants and
excipients usually used, such as gum Arabic, talc, starch, sugar such as, for example,
mannite, methyl cellulose, lactose, gelatine, surfactants, magnesium stearate,
cyclodextrin, agueous or non-aqueous excipients, diluents, dispersants, emulsifiers,
lubricants, preservatives and flavourings (e.g. ether ails). 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 aqueous or oily solutions, suspensions or emulsions,
by means of implants or by ointments, creams or suppositories. Optionally,
administration can be effected as a retard form. Implants can contain inert materials,
e.g. biologically degradable polymers or synthetic silicones such as, for example,
silicone rubber. Intravaginal administration can be effected by means of vaginal rings,
for example. Intrauterine administration can take place, for example, by means of
diaphragms or other suitable intrauterine devices. [n 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 aiready 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 constituenis cam be
administered simultaneously or separately and either by the same pathway (e.g. oral)
or by separate pathways (e.g. oral and as injection). They can be 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 is 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 dose or a plurality of separate
doses.



10

15

20

25

30

35

WO 2012/136694 PCT/EP2012/656142

-141 -

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
comprising a pharmacologically active quantity of at least one compound selected from
the group consisting of: “compound 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
40, 41, 42, 43, 44, 45, 46, 47, 48, 48, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 190, 191, 192, 193, 210, 211, 212, 213, 214, 215, 2186, 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, 269, 270,
271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287,
288, 289, 290, 291, 292, 293, 294, 2985, 296, 297, 298, 299, 300, 301, 302, 303, 304,
305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320, 321,
322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 338,
339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 353, 354, 355,
356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372,
373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388, 389,
390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 408, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423,
424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440,
441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457,
458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474,
475, 476, 477, 478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 480, 491,
492, 493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508,
509, 510, 511, 512, 513, 514, 515, 518, 517, 518, 519, 520, 521, 522, 523, 524, 525,
526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536, 537, 538, 539, 540, 541, 542,
543, 544, 545, 546, 547, 548, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558, 559,
560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573, 574, 575, 576,
577, 578, 579, 580, 581 and/or compound 582" and optionally pharmaceutically
compatible excipients and/or adjuvants are covered by the present invention.
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Preferred and particularly preferred pharmaceutical compositions are those which
comprise at least one of the aforesaid preferred compounds according to the invention.
Pharmaceutical compositions according to the present invention can also contain, in
addition to at least one compound according 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 1o the invention as
medicaments, reference is made to the statements made in connection with the use of
the new compounds according io 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 aclive quantity of at least one
preferred compound according to the invention as presented above and a
pharmacologically active quantity of at least one further pharmacologically active
substance as defined hereinbefore.

The naming of the compounds according to the invention having the general formula (1)
together with preferred exemplary embodiments and in particular “compounds 1, 2, 3,
4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 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, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 190, 191, 192, 193, 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, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279,
280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296,
297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313,
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314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330,
331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347,
348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364,
365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381,
382, 383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398,
399, 400, 401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415,
416, 417, 418, 4189, 420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432,
433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449,
450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466,
467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482, 483,
484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497, 498, 499, 500,
501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517,
518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534,
535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550, 551,
552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
568, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581 and/or compound
582" was made using AutoNom 2000 - Software (I1SIS ™/ Draw 2.5; MDL).

General synthetic regulations for the compounds according to the invention

The procedures for manufacturing substituted pyrido[2,3-bjpyrazine according fo the
invention are explained below.

The compounds according o the invention can be obtained according to the
corresponding procedures known to the person skilled in the art. In addition, refer to
patent specifications WO 2004/104002, WO 2004/104003, W0O2007/054556 and WO
2008/138878 or to the corresponding methods known in the literature to manufacture
the compounds in accordance with the invention. In order to manufacture the initial
compounds, intermediate compounds and the pyridopyrazine according to the
invention, refer amongst other things, to the primary literature below, the content of
which is herewith to become an integral part of the disclosure of the present filing
application:

1) Houben-Weyl, Methods of Organic Chemistry, Volume 4/1a, pp. 343-350

2) Houben-Weyl, Methods of Organic Chemistry, 4th edition, Volume E 7b (Part
2), p. 579; Degussa GB 1184848 (1970); p. Seko, etal. EP 735025 (1996)
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6)

7)

9)

11)

12)

13)

14)
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D. Catarzi, et al.; J. Med. Chem. 1996, 1330-1336; J. K. Seydel, et al.; J.
Med. Chem. 1984, 3016-3022
Houben-Weyl, Methods of Organic Chemistry, Volume E 9¢, pp.231-235

Houben-Weyl/Science of Synthesis, Volume 16, p. 1269

C. L. Leese, H. N. Rydon J. Chem. Soc. 1955, 303-309; T. S. Osdene, G. M.
Timmis J. Chem. Soc. 1955, 2033-2035

W. He, et al. Bioorg. Med. Chem. Lett. 2003, 13, 3097-3100

M. S. A. El-Gaby, et al. Indian J. Chem. Sect. B 2001, 40, 195- 200; M. R.
Myers, et al. Bioorg. Med. Chem. Lett. 2003, 13, 3091-3096 ; A. R. Renslo,
et al. J. Amer. Chem. Soc. 1999, 121, 7459-7460 ; C. O. Okafor, et al. J.
Heterocyclic Chem. 1983, 20, 199-203; C. R. Hopkins, et al. Tet. Leif. 2004,
45, 8631-8633

J. Yin, et al. Org. Left. 2002, 4, 3481-3484 ; O. A. El-Sayed, et al. Arch.
Pharm. 2002, 335, 403-410 ; C. Temple, et al. J. Med. Chem. 1892, 35, 988-
993

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. S. Poindexter, et al. Bioorg. Med. Chem. 2004, 12, 507-521; J.-M.
Receveur, et al. Bioorg. Med. Chem. Lett. 2004, 14, 5075-5080

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

L. Mao, et al. Synthesis 2004, 15, 2535-2539; M. Darabantu, et al.
Tetrahedron 2005, 671, 2897-2905; E. Ford, et al. Tet. Lett. 2000, 41, 3197-
3198; T. Shiota, et al. J. Org. Chem. 1999, 64, 453-457

J. F. Miravet, et al. Org. Leit. 2005, 7, 4791-4794; A. L. Castelhano, et al.
Bioorg. Med. Chem. Lett. 2005, 15, 1501-1504.

J. W, Huffmann, et al. Bicorg. Med. Chem. 2006, 14, 247-262; T. Liu, et al.
Org. & Biomolecular Chem. 2005, 3, 1525-1533

The invention will be explained in detail with reference to the following examples
without being restricted to these examples.
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Examples

Compound 1

1-Ethyl-3-13-[1-(3.4,5-trimethoxy-benzyl}-1H-pyrazol-4-yll-pyrido|2,3-blpyrazin-8-yl}-

urea
o
N N N
H

"H-NMR (DMSO-ds): 8 = 10.00 (s, 1H), 9.18 (s, 1H), 9.08 (bs, 1H), 8.30 (m, 3H), 7.75
(s, 1H), 8.35 (s, 1H), 8.27 (d, 1H), 7.57 (m, 1H), 8.71 (s, 2H), 5.35 (s, 2H), 3.76 (s, 6H),
3.64 (s, 3H), 3.22 (m, 2H), 1.19 (m, 3H), ppm

mp: 219 °C

Compound 2

1-Ethyl-3-[3-(1-pyridin-2-yimethyl-1H-pyrazol-4-yl)-pyrido]2,3-blpyrazin-6-yl}-thiourea

2O S

"H-NMR (DMSO-dg): 8 = 12.24 (s, 1H), 11.14 (s, 1H), 9.25 (s, 1H), 8.82 (s, 1H), 8.55
(m, 1H), 8.38 (s, 1H), 8.36 (m, 1H), 7.81 (m, 1H), 7.53 (m, 2H), 7.34 (m, 1H), 7.22 (m,
1H), 5.57 (s, 2H), 3.37 (m, 2H), 1.33 (m, 3H), ppm
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Compound 3

1-{3-[1-(3-Difluoromethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-
urea

P r
NN N;JYN
H =N

H

"H-NMR (DMSO-ds): 8 = 10.01 (s, 1H), 9.18 (s, 1H), 9.09 (s, 1H), 8.80 (s, 1H), 8.37 (s,
1H), 8.28 (m, 1H), 7.57 (m, 1H), 7.44 (m, 1H), 7.16 (m, 4H), 5.48 (s, 2H}), 3.33 (m, 2H),
1.19 (m, 3H), ppm

mp: 198 °C

Compound 4

1-Ethyl-3-{3-[1-(3-hydroxy-benzyl)-1H-pyrazol-4-yi}-pyrido{2,3-b]pyrazin-6-yi}-urea

/\ o 5
N° N N N ==
H H OH

"H-NMR (DMSO-dg): & = 10.00 (s, 1H), 9.44 (s, 1H), 9.09 (s, 1H), 8.18 (s, 1H), 9.07 (s,
1H), 8.75 (s, 1H), 8.35 (s, 1H), 8.27 (m, 1H), 7.57 (m, 1H), 7.16 (m, 1H), 6.74 (m, 1H),
6.68 (m, 2H), 5.36 (s, 2H), 3.33 {m, 2H), 1.19 (m, 3H), ppm

mp: 242 °C
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Compound 5

1-[3-(1-Benzo[1,3]dioxol-5-yimethyl-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-

thiourea
5
L@ Y
'H-NMR (DMSO-de): 8 = 12.22 (m, 1H), 11.14 (s, 1H), 9.23 (s, 1H), 8.74 (s, 1H), 8.35
(m, 2H), 7.53 (d, 1H), 6.90 {m, 3H), 6.00 (s, 2H), 5.34 (s, 2H), 3.73 (m, 2H), 1.33 (m,
3H), ppm
10
mp: 244 °C
Compound 6
15

1-Ethyl-3-{3-[1-(4-trifluoromethoxy-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-b]pyrazin-6-yl}-
urea

O l e >
/\NJ\N NN N
H H s N
N \_< > o ¢
X
Fr
20 'H-NMR (DMSO-dg): 8 = 10.01 (s, 1H), 9.18 (s, 1H), 9.08 (s, 1H), 8.80 (s, 1H), 8.37 (d,
1H), 7.57 (d, TH), 7.25 (d, 2H), 7.38 (d, 2H), 5.50 (s, 2H), 3.32 (m, 2H), 1.19 (m, 3H),

ppm

mp: 231 <C
25
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Compound 7

1-13-[1-(3,4-Dimethoxy-benzyl}- 1H-pyrazol-4-yl}-pyride[2,3-blpyrazin-6-yi}-3-(2-
methoxy-ethyl)-thiourea

O_.

s Y Ns J
,ovANJLN,ﬂ]INJ\E\ Q
H H <

H-NMR (DMSO-dg): 8 = 12.35 (m, 1H), 11.19 (s, 1H), 9.22 (s, 1H), 8.61 (s, 1H), 8.35
d, 1H), 8.31 (s, 1H), 7.54 (d, 1H), 7.03 (s, 1H), 6.95 (m, 1H), 6.90 (m, 1H), 5.36 (s,
2H), 3.84 (m, 2H), 3.75 (m, 8H), 3.65 (m, 2H), 3.40 (s, 3H) ppm

mp: 198 C

Compound 8

1-{3-[1-(3-Chioro-4-fluoro-benzyl)-1H-pyrazoi-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-
urea

0 I\ AN
/\NJ\N N N N
H H _N
N

"H-NMR (DMSO-ds): & = 10.01 (s, 1H), 9.17 (s, 1H), 9.09 (s, 1H), 8.79 (s, 1H), 8.37 (s,
1H), 8.27 (d, 1H), 7.58 (m, 2H), 7.43 (m, 1H), 7.37 (m, 1H), 5.46 (s, 2H), 3.33 (m, 2H),
1.19 (m, 3H) ppm

mp: 214-219 °C
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Compound 9

1-Ethyl-3-{3-[1-(3-phenyl-propyl)-1H-pyrazol-4-yl}-pyrido[2,3-blpyrazin-6-yl}-urea

/\NJ\N N7 N/j\tf\
H H _N
N

5

'H-NMR (DMSO-dg): & = 10.00 (s, 1H), 9.17 (s, 1H), 9.08 (s, 1H), 8.69 (s, 1H), 8.33 (s,
1H), 8.27 (d, 1H), 7.58 (m, 1H), 7.30 (m, 2H), 7.23 (m, 2H}), 7.19 (m, 1H), 4.24 (m, 2H),
3.32 (m, 2H), 2.61 (m, 2H) 2.18 (m, 2HS, 1.19 (m, 3H) ppm

10 '
mp: 251 °C
Compound 10

15

1-{3-[1-(4-Cyano-benzyl}-1H-pyrazol-4-yl]-pyrido[2,3-blpyrazin-6-yi}-3-ethyl-urea

N
/i
L
/\NJ\N N N N
H H _N
N

20 "H-NMR (DMSO-dq): § = 10.01 (s, 1H), 9.18 (s, 1H), 9.09 (s, 1H), 8.82 (s, 1H), 8.39 (s,
1H), 7.85 (d, 2H), 7.59 (d, 1H), 7.46 (d, 2H), 5.58 (s, 2H), 3.29 (m, 2H), 1.19 (m, 3H)
ppm

mp: 208-215 °C
25
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Compound 11

1-{3-{1-(4-Difluoromethoxy-benzyl)- 1H-pyrazol-4-ylj-pyrido{2,3-bjpyrazin-6-yi}-3-ethyl-

urea
F

O‘<
=
N
o) X XX
N N N N =
H H N
N

5

"H-NMR (DMSO-dg): 8 = 10.00 (s, 1H), 9.17 (s, 1H), 9.08 (s, 1H), 8.78 (s, 1H), 8.35 (s,
1H), 8.27 (d, 2H), 7.57 (d, 1H), 7.40 (d, 2H}, 7.19 (m, 3H), 5.45 (s, 2H), 3.32 (m, 2H),
1.19 {m, 3H) ppm

10
mp: 239 °C
Compound 12

15

1-{3-[1-(3,5-Dimethyl-benzyl)-1H-pyrazol-4-yll-pyrido[2,3-bjpyrazin-6-yl}-3-ethyl-
thiourea

jPe

S o
SN ONT NN 2N
H H )
N

20 'H-NMR (DMSO-dg): § = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.74 (s, 1H), 8.36
(m, 2H), 7.53 (m, 1H), 6.95 (m, 3H), 5.36 (s, 1H), 3.37 (m, 2H), 2.25 (s, 6H), 1.33 (m,
3H) ppm
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Compound 13

1-Ethyl-8-{3-[1-(3-methyl-benzyl}-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-urea
L
A 2
N N N
H

"H-NMR (DMSO-ds): 8 = 10.00 (s, 1H), 9.17 (s, 1H), 9.08 (s, 1H), 8.75 (s, 1H), 8.34 (m,
2H), 8.28 (m, 1H), 7.57 (m, 1H), 7.26 (m, 1H), 7.14 (m, 3H), 5.41 (s, 2H), 3.33 (m, 2H),
2.29 (s, 3H), 1.19 {m, 3H) ppm

10 mp: 208-210 °C

Compound 14

15 1-Ethyl-3-[3-(1-pyridin-4-yimethyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-urea

'H-NMR (DMSO-dg): § = 10.02 (5, 1H), 9.19 (s, 1H), 9.08 (s, 1H), 8.83 (s, 1H), B.55 (m,
20 2H), 8.41 (s, 1H), 8.28 (m, 1H), 7.58 (m, 1H), 7.22 (m, 2H), 5.54 (s, 2H), 3.32 (m, 2H),
1.19 {m, 3H) ppm
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Compound 15

1-Ethyl-3-{3-[1-(4-methyl-benzyl}-1H-pyrazol-4-yl]-pyrido[2,3-bJpyrazin-6-yl}-urea

L O
/\NJ\N N N’J\f\
H H _N
N

5

'H-NMR (DMSO-dg): 8 = 10.00 (s, 1H), 9.16 (s, 1H), 9.07 (s, 1H), 8.74 (s, 1H), 8.33 (s,
1H), 8.26 (d, 1H), 7.57 (m, 1H), 7.23 (d, 2H), 7.19 (d, 2H), 5.39 (s, 2H), 3.33 (m, 2H),
2.28 (s, 3H}, 1.19 (m, 3H) ppm

10
mp: 217-220 °C
Compound 16

15

1-Ethyi-3-{3-[1-(4-phenyl-butyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-urea

¥oe
AN NN N S
H H

20 'M-NMR (DMSO-dg): & = 10.00 (s, 1H), 9.15 (s, 1H), 9.08 (s, 1H), 8.66 (s, TH), 8.30 (s,
1H), 8.26 (d, 1H), 7.56 (m, 1H), 7.26 (m, 2H), 7.18 (m, 3H), 4.24 (m, 2H), 3.32 (m, 2H),
2.26 (m, 3H), 1.87 (m, 2H), 1.57 (m, 2H), 1.19 (m, 3H) ppm

mp: 182 °C
25
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Compound 17

1-Ethyl-3-{3-[1-(4-hydroxy-benzyl}-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-urea

\N\
2
< SNT N ONT N =
H H \’N
5

"H-NMR (DMSO-dg): § = 9.99 (s, 1H), 9.45 (s, 1H), 9.16 (s, 1H), 9.07 (s, 1H), 8.30 (s,
1H), 8.69 (s, 1H), 8.26 (m, 1H), 7.57 (m, 1H), 7.19 (d, 3H), 6.75 (d, 2H), 5.30 (s, 2H),

3.33 (m, 2H), 1.19 (m, 3H) ppm
10

Compound 18

15 1-{3-{1-{4-Chloro-benzyl}-1H-pyrazol-4-yi]-pyrido[2,3-blpyrazin-6-yi}-3-ethyl-urea

Cl
e ¢
s o
NN ONT N OINT N
H H N
N

'H-NMR (DMSO-dg): & = 10.01 (s, 1H), 9.17 (s, 1H), 9.09 (bs, 1H), 8.78 (s, 1H), 8.36 (s,
20 1H), 8.27 (d, 1H), 7.57 (d, 1H), 7.44 (d, 2H), 7.25 (d, 2H), 5.46 (s, 2H), 3.31 (m, 2H),

1.19 (m, 3H) ppm

mp: 240-244 °C

25
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Compound 19

1-{3-[1-(2,5-Dimethoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-bpyrazin-6-yi}-3-ethyl-
thiourea

L
XA
N~ N N
H

"H-NMR (DMSO-dg): & = 12.25 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.65 (s, 1H), 8.35
{m, 2H), 7.52 (d, 1H), 6.99 (d, 1H), 6.89 (m, 1H), 6.64 (m, 1H), 5.37 (s, 2H), 3.80 (s,
3HY), 3.72 {m, 2H), 3.66 (s, 3H), 1.33 (m, 3H) ppm

10
mp: 225 °C

Compound 20
15
1-Ethyl-3-{3-[1-(4-methyl-benzyl}-1H-pyrazol-4-yi}-pyrido[2,3-b]pyrazin-6-yl}-thiourea

S

'H-NMR (DMSO-dg): & = 12.23 (m, 1H), 11.14 (s, 1H), 9.22 (s, 1H), 8.75 (s, 1H), 8.35
(m, 2H), 7.52 (d, 1H), 7.23 (d, 2H), 7.17 (d, 2H), 5.40 (s, 2H), 3.73 (m, 2H), 2.28 (s,
20  3H), 1.33 (m, 3H) ppm

mp: 241 °C
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Compound 21

1-{3-[1-(3-Benzyloxy-benzyl)-1H-pyrazol-4-yi}-pyrido{2,3-b]pyrazin-6-yi}-3-ethyl-
thiourea

N :
o ~
NN ONT OINT N
H H _ N
N

"H-NMR (DMSO-dg): 8 = 12.23 {m, 1H), 11.14 (s, 1H), 9.23 (s, 1H), 8.77 (s, 1H), 8.36
(m, 2H), 7.53 (m, 1H), 7.42 (m, 2H), 7.36 (m, 2H), 7.29 (m, 2H), 9.97 (m, 2H), 6.89 (m,
1H), 5.42 (s, 2H), 5.08 (s, 2H), 3.73 (m, 2H), 1.32 (m, 3H) ppm

10  mp: 203-205

5

Compound 22

15 1-{3-{1-{(4-Bromo-3-methyl-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-

urea
i§ve
e 2
SN N A\
H B )
N

Br

'H-NMR (DMSO-de): § = 10.01 (s, 1H), 9.17 (s, 1H), 9.08 (s, 1H), 8.77 (s, 1H), 8.35 (s,
20 1H), 8.27 (d, 1H), 7.57 (m, 2H), 7.34 (m, 1H), 7.09 (m, 1H), 5.40 (s, 2H), 3.33 (m, 2H),
2.34 (s, 3H), 1.19 (m, 3H) ppm

mp: 250-252 °C
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Compound 23

1-Ethyl-3-{3-[1-{4-methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-thiourea

O-—-
INTNTNTNTY
=N

H H

"H-NMR (DMSO-dg): 8 = 12.22 (m, 1H), 11.14 (s, 1H), 9.22 (s, 1H), 8.73 (s, 1H), 8.35
(m, 2H}, 7.52 (d, 1H), 7.30 (d, 2H), 6.93 (d, 2H), 5.37 (s, 2H), 3.73 (m, 5H), 1.33 (m,
3H) ppm

mp: 237 °C

Compound 24

1-Ethyl-3-[3-(1-pyridin-3-yimethyl-1H-pyrazol-4-yi)-pyrido|2,3-bjpyrazin-6-yl}-thiourea

"H-NMR (DMSO-dg): & = 12.23 (m, 1H), 11.15 (s, 1H), 9.23 (s, 1H), 8.83 (s, 1H), 8.61
(m, 1H), 8.54 (m, 1H), 8.37 (m, 2H), 7.75 (m, 1H), 7.53 (m, 1H), 7.41 (m, 1H), 5.52 (s,
2H),3.73 (m, 2H), 1.33 (m, 3H) ppm

mp: 238 °C
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Compound 25

1-Ethyl-3-{3-[1-(3-fluoro-5-methyl-benzyl)-1H-pyrazol-4-yil-pyrido]2,3-blpyrazin-6-yl}-
thiourea

5
N
=
AL
“TNTNTONTTNTYENY

'H-NMR (DMSO-dg): § = 12.23 (m, 1H), 11.15 (s, 1H), 9.24 (s, 1H), 8.79 (s, 1H), 8.36
{m, 2H), 7.53 (m, 1H), 6.98 (m, 3H), 5.44 (s, 2H), 3.73 (m, 2H), 2.30 (s, 3H), 1.33 (m,
10 3H) ppm

mp: 257-259 °C

15 Compound 26

1-{3-[1-(2,3-Dimethoxy-benzyl)-1H-pyrazol-4-yi]-pyrido|2,3-b]pyrazin-6-yl}-3-ethyl-
thiourea

S AN N\ /
Jo °
NN OINT N OINT N
H H N o
\N/ /

"H-NMR (DMSO-dg): 8 = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.71 (s, 1H), 8.35
{m, 2H), 7.53 (m, 1H), 7.04 (m, 2H), .74 (m, 1H), 5.43 (s, 2H), 3.82 (s, 3H), 3.75 (s,
3Hy), 3.72 (m, 2H), 1.33 (m, 3H) ppm

25
mp: 218-222 °C

20
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Compound 27

1-{3-[1-(3-Difluoromethoxy-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-blpyrazin-6-yl}-3-ethyl-
thiourea

F
>——F
L0 O
/\N/U\N N N N
H H N
N

"H-NMR (DMSO-ds): & = 12.23 (t, 1H), 11.15 (s, 1H), 9.24 (s, 1H), 8.81 (s, 1H), 8.39 (s,
10 1H), 8.36 (d, 1H), 7.54 (d, 1H), 7.44 (t, 1H), 7.35 (s, 1H), 7.23 (s, 1H), 7.19 (m, 1H),
7.15 (m, 1H), 7.15 (m, 1H), 5.49 (s, 2H), 3.73 (m, 2H), 1.33 (t, 3H) ppm

mp: 207 °C

15
Compound 28

1-{3-]1-(3,4-Dimethoxy-benzyl)-1H-pyrazol-4-yi}-pyrido]2,3-bipyrazin-6-yi}-3-ethyi-
thiourea

N
~ =
/\Q ﬁ N N _\Q\/
x N ©
N

'H-NMR (DMSO-dg): 8 = 12.23 (t, 1H), 11.14 (s, 1H), 8.23 (s, 1H), 8.73 (s, 1H), 8.35 (%,
1H), 7.58 (d, 1H), 7.08 (m, 1H), 6.94 (m, 1H), 6.83 (m, 1H), 5.36 (s, 2H), 3.74 (m, 8H),
25  1.33 (f, 3H) ppm

20

mp: 213 °C
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Compound 29

1-Ethyl-3-{3-[1-(2-fluoro-3-methoxy-benzyl)-1H-pyrazol-4-yil-pyrido[2,3-bjpyrazin-6-yl}-
thiourea

/
Vo oUN e
NN N/j\f";\; F
=N

H H

"H-NMR (DMSO-dg): & = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.75 (s, 1H), 8.36
(m, 2H), 7.54 (d, 1H), 7.14 (m, 2H), 6.83 (m, 1H), 5.51 (s, 1H), 3.85 (s, 4H), 3.73 (m,
2H), 1.33 (t, 3H) ppm

mp: 215-220 «C

Compound 30

1-Ethyl-3-[3-(1-phenyl-1H-pyrazol-4-yl)-pyrido[2,3-blpyrazin-6-yi]-urea

N

0 I AN
/\N/U\N N SN N
H H | N
N

"H-NMR (DMSO-dg): & = 10.01 (s, 1H), 9.1 (m, 2H), 8.75 (s, 1H), 8.3 (m, 2H), 7.55 (d,
1HY, 7.3 (m, 5H), 5.45 (s, 2H), 3.3 (s, 2H), 1.15 (1, 3H) ppm

mp: 256-257 °C
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Compound 31

1-[3-(1-Benzyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-(2-methoxy-ethyl)-thiourea

LG P
o S
/O\/\N/U\N NT N N
H H N
N

"H-NMR (DMSO-dg): 6 = 12.35 (m, 1H), 11.19 (s, 1H), 9.23 (s, 1H), 8.69 (s, 1H), 8.35
{(m, 2H), 7.54 (d, 1H), 7.36 (m, 5H), 5.46 (m, 2H), 3.84 (m, 2H), 3.66 (m, 2H), 3.41 (s,
3H) ppm

5

10
mp: 219 °C

15 Compound 32

1-{3-[1-(3-Methoxy-benzyl}-1H-pyrazol-4-yl]-pyrido[2,3-bJpyrazin-6-yl}-3-(2-methoxy-
ethyl)-thiourea

S SN 0
0O )J\ i 7 = A
AN ONT NN =
H H N
N

'H-NMR (DMSO-dg): & = 12.36 (s, 1H), 11.19 (s, 1H), 9.23 (s, 1H), 8.68 (s, 1H), 8.34
(m, 2H), 7.54 (d, 1H), 7.30 (t, 1H), 6.91 (m, 3H), 5.42 (s, 2H), 3.85 (m, 2H), 3.74 (m,
3H), 3.66 (m, 2H), 3.42 (m, 3H) ppm

25
mp: 215 °C

20
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Compound 33

1-{3-[1-(3-Methoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-bipyrazin-6-yl}-3-
methoxymethyl-thiourea

\O/\H/U\ﬁ N/ N/

'H-NMR (DMSO-dg): & = 12.63 (m, 1H), 11.39 (s, 1H), 9.27 (s, 1H), 8.79 (s, 1H), 8.39
(m, 2H), 7.58 (d, 1H), 7.28 (m, 1H), 6.91 (m, 2H), 5.43 (s, 2H), 5.22 (m, 2H), 3.74 (s,
3H), 3.42 {m, 3H), 3.3 (s, 1H) ppm

mp: 187 °C

Compound 34

1-[3-(1-Benzyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-methoxymethyl-thiourea

o"‘Ni N’(IN\]KLN.Q

'H-NMR (DMSO-dg): & = 12.64 (m, 1H), 11.38 (s, 1H), 9.27 (s, 1H), 8.80 (s, 1H), 8.39
(m, 2H), 7.58 (d, 1H), 7.35 (m, 5H), 5.46 (s, 2H), 5.43 (m, 2H), 3.41 (s, 3H) ppm
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Compound 35

1-{3-[1-(3,4-Dimethoxy-benzyl)-1H-pyrazol-4-yi]-pyrido[2,3-b]pyrazin-6-yl}-3-
methoxymethyl-thiourea

O_.—

e X
SO NT N N%N
H H =N

'H-NMR (DMSO-dg): 8 = 12.63 (m, 1H), 11.38 (s, 1H), 9.26 (s, 1H), 8.73 (s, 1H), 8.37
(m, 2H), 7.58 (d, 1H), 7.04 (s, 1H), 6.92 (m, 2H), 5.35 (s, 2H), 5.23 (d, 2H), 3.75 (m,
6H), 3.41 (m, 3H) ppm

mp: 188 °C

Compound 36

1-Ethyl-3-{3-[1-(3-hydroxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-thiourea

S 2
/\N/U\N N ONT N
H H \,N
N

'H-NMR (DMSO-dg): 8§ = 12.23 (m, 1H), 11.14 (s, 1H), 9.44 (s, 1H), 9.23 (s, 1H), 8.76
(s, 1H), 8.36 (m, 2H), 7.54 (d, 1H), 7.17 (t, 1H), 6.71 (m, 3H), 5.37 (s, 2H), 3.74 (m,
2H), 1.33 {m, 3H) ppm

mp: 239 <C
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Compound 37

1-{3-[1-(3-Dimethylamino-benzyl}-1H-pyrazol-4-yl]-pyrido[2,3-blpyrazin-6-yi}-3-ethyl-
thiourea

N /
)J\/EI/ A
NN OINTONTOINT N
H H N
N

"H-NMR (DMSO-dg): & = 12.23 (m, 1H), 11.14 (s, 1H), 9.23 (s, 1H), 8.76 (s, 1H), 8.35
(m, 2H), 7.54 (d, 1H), 7.15 (t, 1H), 6.74 (s, 1H), 6.67 (d, 1H), 6.58 (d, 1H), 5.36 (s, 2H),
3.73 (m, 2H), 2.88 (s, 6H), 1.33 (1, 3H) ppm

mp: 215 °C

Compound 38

1-{3-[1-(3-Chioro-4-fluoro-benzyl}- 1H-pyrazol-4-yli}-pyrido[2,3-bjpyrazin-6-yl}-3-ethyl-
thiourea

S | LN
’/\N/U\N NT N N
H H _N
N

Cl F
'H-NMR (DMSO-dg): & = 12.23 (m, 1H), 11.16 (s, 1H), 9.23 (s, 1H), 8.80 (s, 1H), 8.38
(m, 2H), 7.60 {m, 1H), 7.54 (d, 1H), 7.43 (m, 1H), 7.37 (m, 1H), 5.46 (s, 2H), 3.73 (m,
2H), 1.33 (t, 3H) ppm

mp: 235-238 °C
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Compound 39

1-{3-[1-(3,5-Dimethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-
thiourea

/
.
/\N)LN N/ N’]T/\
H H N
N

"H-NMR (DMSO-dg): & = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.77 (s, 1H), 8.36
{(m, 2H), 7.54 (d, 1H), 8.47 (m, 3H), 5.37 (s, 2H), 3.73 (m, 2H), 1.33 {1, 3H) ppm

10
mp: 230 °C

Compound 40
15
1-Ethyl-3-{3-[1-(3-methoxy-benzyl}- 1H-pyrazol-4-yl]-pyrido[2,3-blpyrazin-6-yl}-thiourea

/
Py we N/L@
H H \N/

20 'H-NMR (DMSO-dg): 8 = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.77 (s, 1H), 8.36
(m, 2H), 7.54 (d, 1H), 7.29 (1, 1H), 6.90 (m, 3H), 5.43 (s, 2H), 3.73 (m, 5H), 1.33 (1, 3H)
ppm

mp: 217-220 °C
25
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Compound 41

1-Ethyl-8-{3-{1-(3-methyl-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-bipyrazin-6-yi}-thiourea

N

5
'H-NMR (DMSO-dg): § = 12.23 (m, 1H), 11.14 (s, 1H), 9.23 (s, 1H), 8.77 (s, 1H), 8.36
(m, 2H), 7.58 (d, 1H), 7.26 (1, 1H), 7.14 (m, 3H), 5.42 (s, 2H), 3.73 (m, 5H), 2.30 (s,
3H), 1.33 (t, 3H) ppm
10
mp: 258-261 °C
Compound 42
15
1-{3-[1-(3,4-Dimethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-urea
N
JPe® o
I / /
/\{_qi ;I}‘[ N N == p\o/
X N
N
20

"H-NMR (DMSO-d): & = 9.99 (s, 1H), 9.16 (s, 1H), 9.08 (s, 1H), 8.71 (s, 1H), 8.31 (s,
1H), 8.27 (d, 1H), 7.57 (d, 1H), 7.03 (m, 1H), 6.94 (m, 1H), 6.89 (m, 1H), 5.35 (s, 2H),
3.74 (m, 6H), 3.33 (m, 2H), 1.19 (t, 3H) ppm

25 mp:205 °C
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Compound 43

1-Ethyl-3-{3-[1-(2,3,4-trimethoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-
thiourea

Om.....

/\N)!\N N N N\ =
H H N 0O
\.N/ /

'H-NMR (DMSO-dg): 8 = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.65 (s, 1H), 8.35
(m, 2H), 7.52 (d, 1H), 6.96 (d, 1H), 6.81 (d, 1H), 5.35 (s, 2H), 3.76 (m, 11H), 1.33 1,
10 3H) ppm

mp: 213 C

15 Compound 44

1-Ethyl-3-{3-[1-(3-phenyl-prapyl)- 1H-pyrazoi-4-yi]-pyrido[2,3-blpyrazin-6-yi}-thiourea

8 i'\ N\
'/\N)]\N N SN N
H H N
N

20 'H-NMR (DMSO-dg): 8 = 12.25 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.71 (s, 1H), 8.36
(m, 2H), 7.53 (d, 1H), 7.26 (m, 5H), 4.24 (t, 2H), 3.73 (m, 2H), 2.61 (t, 2H), 2.18 (m,
2H), 1.33 (1, 3H) ppm

mp: 206-208 °C
25
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Compound 45

1-[3-(1-Benzyl-1 H—pyrazol~4-yi)-pyrido[2,3-b]pyrazin~6~y|]-3;ethyi-thEourea

'H-NMR (DMSO-ds): & = 12.23 (m, 1H), 11.14 (s, 1H), 9.23 (s, 1H), 8.79 (s, 1H), 8.36
(m, 2H), 7.54 (d, 1H), 7.35 (m, 5H), 5.46 (s, 2H), 3.73 (m, 2H), 1.33 (¢, 3H) ppm

10 mp:252 °C

Compound 46

15 1-Ethyl-3-{3-[1-(3,4,5-trimethoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-
thiourea

N
N ¥
§ 01
/\NNNN

]Yﬁ 0
P

H-NMR (DMSO-dg): 8 = 12.23 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.75 (s, 1H), 8.36
20 (m, 2H), 7.54 (d, 1H), 6.72 (s, 2H), 5.36 (s, 2H), 3.75 (m, 8H), 3.64 (m, 3H), 1.33 (t, 3H)

ppm

mp: 232 °C
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Compound 47

1-{3-[1-(3-Methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-3-(2,2,2-triflucro-
ethyl)-thiourea

—Q0
L O
F
F P ~
\\/\N)J\N N N N
H H N
F =/
N

'H-NMR (DMSO-dg): & = 12.80 (t, 1H), 11.61 (s, 1H), 8.27 (s, 1H), 8.72 (s, 1H), 8.42 (d,
1H), 8.34 (s, 1H), 7.58 (d, 1H), 7.29 (t, 1H), 6.89 (m, 3H), 5.44 (m, 2H), 4.80 (m, 2H),
10 3.74 (m, 3H) ppm

5

mp: 217 °C

15 Compound 48

1-Ethyl-3-{3-[1-(2-fluoro-3-methyl-benzyl}-1H-pyrazol-4-yi]-pyrido[2,3-blpyrazin-6-yi}-

thiourea
g 1 ~ N\
/\N)j\N NZ SN N F
H H N
N
20
'H-NMR (DMSO-dg): & = 12.23 (t, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.75 (s, 1H), 8.36
{m, 2H), 7.54 (d, 1H), 7.27 (t, 1H), 7.11 (m, 2H), 5.51 (s, 2H)}, 3.73 (m, 2H), 2.25 (s,
3H), 1.33 {t, 3H) ppm
25

mp: 242-245 °C
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Compound 49

1-{3-[1-(3-Ethoxy-benzyl)-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-thiourea

“ Nﬁ“’\lc bl

5
'H-NMR (DMSO-dg): & = 12.23 (t, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.78 (s, 1H), 8.36
{m, 2H), 7.54 (d, 1H), 7.27 (t, 1H), 6.87 (m, 3H), 5.42 (s, 2H), 4.01 (m, 2H), 3.73 (m,
2H), 1.33 (m, 6H) ppm
10 mp:222 °C

Compound 50

15 1-{3-[1-(4-Chloro-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yl}-3-ethyl-thiourea
M A A~
N N N
H

"H-NMR (DMSO-dg): 8 = 12.23 (t, 1H), 11.15 (s, 1H), 9.23 (s, 1H), 8.79 (s, 1H), 8.38 (s,
20 1H), 8.36 (d, 1H), 7.54 (d, 1H), 7.44 (m, 2H), 7.35 (m, 2H), 5.47 (s, 2H), 3.73 (m, 2H),
1.33 (1, 3H) ppm

mp: 249°C
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Compound 51

1-{3-[1-(3-Methyl-benzyl}-1H-pyrazol-4-yl]-pyrido]2,3-blpyrazin-6-yl}-3-(2,2,2-trifluoro-
ethyl)-thiourea

=
F = 7
Y\N)LN N~ N N
H H N
F =,/
N

"H-NMR (DMSQ-dg): & = 12.8 (1, 1H), 11.61 (s, 1H), 9.27 (s, 1H), 8.70 (s, 1H), 8.42 (d,
1H), 8.33 (s, 1H), 7.58 (d, 1H), 7.26 (1, 1H), 7.13 (m, 3H), 5.43 (s, 2H), 4.80 (m, 2H),
10 2.30 (s, 3H) ppm

mp: 249°C

15 Compound 52

1-Ethyl-3-{3-[1-(2-methyl-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yi}- thiourea
/\N)LN N N N
H H N ,N‘“\< f
N

"MH-NMR (DMSO-dg): & = 12.22 (m, 1H), 11.14 (s, 1H), 9.24 (s, 1H), 8.69 (s, 1H),
8.38(s, 1H), 8.35 (d, 1H), 7.53 (d, 1H), 7.23 (m, 2H), 7.18 (m, 1H), 7.06 (d, 1H), 5.47 (s,
2H), 3.72 (m, 2H), 2.36 (s, 3H), 1.32 (t, 3H) ppm

20

25 mp:252-255°C
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Compound 53

1-Ethyl-3-[3-(1-phenethyl-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl]-thiourea

L O
/\N/U\N N7 NLY\N
H H ) ‘\@
N

"H-NMR (DMSO-dg): 8 = 12.23 (m, 1H), 11.14 (s, 1H), 9.18 (s, 1H), 8.57 (s, 1H), 8.35
{m, 2H), 7.53 (d, 1H), 7.28 (, 2H), 7.21 (m, 3H), 4,47 (1, 2H), 3.73 (m, 2H), 3.19 (1, 2H),
1.33 (t, 3H) ppm

mp: 231-233°C

Compound 54

1-Ethyl-3-{3-[1-(4-hydroxy-3-methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-
yi}-urea

OH
\ /
P O
o S
AINTONTONT N N
H H —
N

1H-NMR (DMSO-d6) & = 9.99 (s, 1H), 9.16 (s, 1H), 9.07 (s, TH), 9.02 (s, 1H), 8.69, (s,
1H), 8.32 (s, 1H), 8.26 (m, 1H), 7.57 (m, 1H), 7.00 (s, 1H), 6.76 (m, 2H), 5.30 (s, 2H),
3.76 (s, 3H), 3.32 (m, 2H), 1.18 (m, 3H) ppm

m.p.: 237 °C
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Compound 55

1-Ethyl-3-{3-[1-(4-hydroxy-3-methoxy-benzyl)-1H-pyrazol-4-yl]-pyrido|2,3-blpyrazin-6-

yl}-thiourea

1H-NMR (DMSO-d6) 6 = 12.23 (m, 1H), 11.14 (s, 1H)}, 9.22 (s, 1H), 9.02 (s, 1H), 8.70,
{s, 1H), 8.34 (m, 2H), 7.53 {m, 1H), 7.00 (s, 1H), 6.76 {m, 2H), 5.31 (s, 2H), 3.75 (m,
5H), 1.33 {m, 3H) ppm

m.p.: 242 °C

Compound 56

1-Ethyl-3-{3-{1-(3-hydroxy-4-methoxy-benzyl}-1H-pyrazol-4-yl]-pyridof2,3-blpyrazin-6-

yl}-urea

1H-NMR (DMSO-d6) & = 10.00 (s, 1H), 9.16 (s, 1H), 8.07 (s, 1H), 8.02 (s, 1H), 8.70, (s,
1H), 8.33 (s, 1H), 8.27 (m, 1H), 7.57 (m, 1H), 6.89 (m, 1H), 6.77 {m, 2H), 5.28 (s, 2H),
3.74 (s, 3H}), 3.33 (m, 2H), 1.19 {m, 3H) ppm

m.p.: 250 °C
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Compound 57

1-Ethyl-3-{3-[1-(3-hydroxy-4-methoxy-benzyl}-1H-pyrazol-4-yi]-pyrido[2,3-bjpyrazin-6-

yl}-thiourea

1H-NMR (DMSO-d6) & = 12.23 (m, 1H), 11.14 (s, 1H), 9.23 (s, 1H), 9.02 (s, 1H), 8.71,
(s, 1H), 8.35 (m, 2H), 7.53 (m, 1H), 6.89 (m, 1H), 6.77 (m, 2H), 7.12 (m, 1H), 5.29 (m,
2H), 3.73 (m, 5H), 1.33 (m, 3H) ppm

10 m.p.:230 °C

Compound 64

15 1-Ethyl-3-{3-[1-(3-methanesulfonyl-benzyl)-1H-pyrazol-4-yi}-pyrido[2,3-b]pyrazin-6-yl}-
urea

20 1H-NMR (DMSO-d6) § = 10.01 (s, 1H), 9.18 (s, 1H), 5.09 (s, 1H), 8.84 (s, 1H), 8.39, (s,
1H), 8.28 (m, 1H), 7.91 (m, 2H), 7.59 (m, 1H), 5.60 (s, 2H), 3.22 (s, 3H), 1.18 (m, 3H)

ppm
m.p.:218 °C
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Compound 65

1-Ethyl-3-{3-[1-{8-methanesulfonyl-benzyl)- 1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yi}-
thiourea

I gee
N~ N N
H

1H-NMR (DMSO-d6) & = 12.23 (s, 1H), 11.15 (s, 1H), 9.25 (s, 1H), 8.85 (s, 1H), 8.42,
(s, 1H), 8.36 (m, 1H), 7.91 (m, 2H), 7.67 (m, 2H), 6.54 (m, 1H), 5.61 (s, 2H), 3.73 (m,
2H), 3.22(s, 3H), 1.33 (m, 3H) ppm

Compound 66

1-Ethyl-3-(3-{1-[3-(2-methoxy-ethoxy)-benzyl]-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl)-urea

II)TQ\«

1H-NMR (DMSO-d6) & = 10.00 (s, 1H), 9.17 (s, 1H), 9.08 (s, 1H), 8.77 (s, 1H),
8.35 (s, 1H), 8.28 (m, 1H), 7.57 (m, 1H), 7.28 (m, 1H), 6.89 (m, 3H), 5.41 (s,
2H), 4.07 (m, 2H), 3.64 (m, 2H), 3.32 (m, 2H), 3.29 (s, 3H), 1.19 (m, 3H) ppm
m.p.: 201 °C
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Compound 210

1-Ethyl-3-{3-[1-(4-hydroxy- benzyl )-1H-pyrazol-4-yi}-pyrido[2,3-bpyrazin-6-yi}-thiourea

G

OH

1H-NMR (DMSO-d6) & = 12.22 (s, 1H), 11.13 (s, 1H), 9.45 (s, 1H}, 9.22 (s, 1H), 8.70
(s, 1H), 8.34 (m, 2H), 7.53 (m, 1H), 7.20 (d, 2H), 6.75 (d, 1H), 5.30 (s, 2H), 3.73 (m,
2H), 1.34 (m, 3H) ppm

m.p.: 257°C

Compound 211

1-Ethyl-3-(3-{1-[4-methoxy-3-(2-methoxy-ethoxy)-benzyl]-1 H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-yl)-urea

ee

1HNMR(DMSOd6 =10.01 (s, 1H), 9.16 (s, 1H), 9.09 (s, 1H), 8.71 (s, 1H), 8.33 (s,
1H), 8.27 (m, 1H), 7.56 (m, 1H), 7.04 (s, 1H), 6.95 (m, 1H), 6.90 (m, 1H), 5.33 (s, 2H),
4.05 (m, 2H), 3.74 (s, 3H), 3.64 (m, 2H), 3.29 (s, 3H), 1.19 (m, 3H) ppm

_“.—
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Compound 212
4-[6-(3-Ethyl-ureido)-pyrido[2,3-bJpyrazin-3-yl]-thiophene-2-carboxylic acid
IS es
“ONTNTSNTN
H H / \ 0
S

5 OH

1H-NMR (DMSO-d6) 8 = 13.41 (s, 1H), 10.08 (s, 1H), 8.43 (5, 1H), 9.04 (s, 1H), 8.89
(s, 1H), 8.54 (s, 1H), 8.35 (d, 1H), 7.69 (d, 1H), 3.36 (s, 2H), 1.20 (m, 3H) ppm

10 mp: 250 °C (dec.)

Compound 213
1-Ethyl-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yll-urea

o~ N
R ER
Y/

1H-NMR (DMSO-d6) § = 10.03 (s, 1H), 9.17 (s, 1H), 9.09 (s, 1H), 8.29 (m, 1H), 7.59 (d,
1H), 7.51 (s, 1H), 6.45 (s, 1H), 3.32 (m, 2H), 2.61 (s, 3H), 1.19 (m, 3H) ppm

15

20 mp:242 °C
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Compound 396

1-Ethyl-3-[3-(5-hydroxymethyl-thiophen-2-yl)-pyrido[2,3-blpyrazin-6-yl}-urea

'®) = /N
J /Ej: s "
HC™ N NI
H H \ /

1H-NMR (DMSO-d8) & = 10.05 (s, 1H), 9.37 (s, 1H), 8.94 (s, 1H), 8.30 (d, 1H), 8.08 (d,
1H), 7.65 (d, 1H), 7.12 (d, 1H), 5.67 (m, 1H), 4.72 (d, 2H), 3.23 (s, 2H), 1.20 (m, 3H)
ppm

mp: 222 °C

Compound 404
3-{4-[6-(3-Ethyl-ureido)-pyrido[2,3-b]pyrazin-3-yl]-pyrazol-1-yl}-propionamide

0
YOS
NN NH
C/\N/U\N NN N 2
H H N/

1H-NMR (DMSO-d6) & = 10.00 (s, 1H), 9.17 (s, 1H), 9.08 (s, 1H), 8.60 (s, 1H), 8.32 (s,
1H), 8.27 (d, 1H), 7.59 (d, 1H), 7.43 (s, 1H), 6.91 (s, 1H), 4.41 (m, 2H), 3.33 (m, 2H),
2.72 (m, 2H), 1.20 (m, 3H), ppm

Hy

mp: 247 °C

Compound 406:
(2-{4-[6-(3-Ethyl-ureido)-pyrido[2, 3-bpyrazin-3-yl]-pyrazol-1-yl}-ethyl)-carbamic acid
tert-butyl ester



WO 2012/136694 PCT/EP2612/056142

10

15

20

25

-178 -

1H-NMR (DMSO-d6) § = 10.00 (s, 1H), 9.17 (s, 1H}, 8.59 (s, 1H), 8.30 (m, 1H), 8.27 (s,
1H), 7.57 (d, 1H), 6.98 (s, 1H), 4.25 (m, 2H), 3.40 (m, 2H), 1.35 (s, 10H), 1.25 (s, 2H),.
1.20 (m, 4H) ppm

mp: 235 °C

Compound 416: D-1194221-Ethyl-3-[3-(5-methyl-furan-2-yl)-pyrido[2,3-b]pyrazin-6-yl}-

urea
L LX)
PN J\ N 0 CH,

HCT N N7 N W
¥ H H \ /

1H-NMR (DMSO-d6) & = 10.03 (s, 1H), 9.17 (s, 1H), 9.09 (s, 1H), 8.29 (m, 1H), 7.59 (d,
1H), 7.51 (s, TH), 6.45 (s, 1H), 3.32 (m, 2H), 2.61 (s, 3H), 1.19 (m, 3H) ppm

mp: 242 °C

Compound 428: 4-[6-(3-Ethyl-ureido)-pyrido[2,3-bjpyrazin-3-yl}-thiophene-2-carboxylic
acid

A 1,

1H-NMR (DMSO-d6) § = 10.09 (s, 1H), 9.43 (s, 1H), 9.04 (s, 1H), 8.89 (s, 1H), 8.54 (s,
1H), 8.35 (d, 1H), 7.69 (d, 1H), 3.36 (s, 2H), 1.20 (m, 3H) ppm

mp: 250 °C (dec.)

Compound 432: 1-Ethyl-3-(3-furan-3-yl-pyrido[2,3-b]pyrazin-6-yl)-urea
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J CX)

1H-NMR (DMSO-d6) & = 10.05 (s, 1H), 9.23 (s, 1H), 9.00 (s, 1H), 8.75 (s, 1H), 8.32 (d,
1H), 7.82 (s, TH), 7.66 (d, 1H), 7.26 (s, 1H), 3.33 (s, 2H), 1.20 (m, 3H) ppm

H

mp: 240 °C
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Evidence of the kinase inhibition of compounds according to the invention
Celi-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 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. Selected test
results of the Erk2 and PI3Kalpha assays are given below. To determine the 1Cs, value,
the potential inhibitor substances were investigated in 10 semi-logarithmically graded
concentrations of 3.16 nM-100 pM.

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 pl for 1h in 25mM
Tris, 10mM MgCls, 0.1% Tween-20, 100uM NaVQ,, 2mM DTT at pH 7.5. The kinase
reaction was then stopped by adding 10ul of the ALPHA bead mixes (10 pg/ml,
#6760617/ Perkin-Elmer) pre-incubated with anti-phospho MBP antibody (320pM, #05-
429/ Upstate) in 25mM Tris, 200mM NaCl, 100mM EDTA and 0.3% BSA and left to
stand overnight.

b) PISK-ALPHASs (e.g. Pi3Kalpha): the test substance, 1 ng Pi3Kalpha (#14-602,
Upstate), 100uM ATP and 20uM PIP, substrate (#64910, Cayman Chemicals) were
incubated on a 384-welt Optiplate (Perkin-Eimer) for 1h in 50mM Hepes, 50mM NaCl,
5mM MgCl,, 0.05% Chaps, 5mM DTT at pH 7.4. The kinase reaction was then stopped
by adding ALPHA bead mixes (10pg/mi, #6760603/ Perkin-Eimer) pre-incubated with
inM GST:Grpt fusion protein (Upstate) and 15nM biotinylated PIP3 (#10009531,
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Cayman Chemicals) in 50mM Hepes, 50mM NaCl, 50mM EDTA and 0.1% BSA and
left to stand overnight.

The fluorescence was detected the following morning in a Envision plate reader
{(Perkin-Elmer).

Evaluation

The %-inhibition values per substance concentration were calculated by means of the
following formula from the raw data determined in the Envision plate reader:

Mean - Mean

{Sample)}

N . . Vo (4% Control}
% Kinase inhibition
(100% Controyy — MEADH Control}

(Sample)

= 100 - [IOOX
Mean

Eight determinations were made for each control and two for the substance samples.
The 0% control either contains no ATP or no substrate, the 100% control (fully active
kinase) contains no test substance. The 1Cs values were determined using
GraphPadPrism.

The inventive compounds exhibited effective inhibition of Erk and/ PI3K ICs, values up
{o 1 nM (see Table 1).

Table 1: Erk2 and PI3Kalpha kinase assay test resulis (IC5, [uM] at 10uM or

100uM™ ATP)

Compound Erk2 PI3Kalpha*
27 0.75 0.059
28 0.112 0.082
29 0.492 0.112
40 0.336 0.168
41 0.400 0.184
42 0.043 0.274
45 0.272 0.249
55 0.523 0.391
65 0.225 0.180

210 0.225 0.208
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Cellular assay: testing for anti-proliferative effect (XTT assay)

The principle of this test is based on the intraceliular reduction of the tetrazolium dye
XTT (sodium 3’-[1-(phenylaminocarbonyl)-3,4-tetrazolium]-bis(4-methoxy-6-
nitro)penzene sulfonic acid, Sigma) o a formazan dye by mitochondrial
dehydrogenases. The dye is only formed by metabolically active cells and its
photometrically measurable intensity is a quantitative indicator for the presence of living
cells. The reduction of dye formation by incubation of the cells with substances serves
as a parameter for the anti-proliferative effect.

Testing

The tumour cell lines (ATCC) were injected into 96-well microtitre plates in a defined
cell number (1250 cells/ well for Het116) 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 half-logarithmically graded dilutions, resulting in
final concentrations of 1.58nM-50uM. The cell plates were then incubated for ~48 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 % inhibition value was evaluated by means of the following formula from the
values for the optical densities measured in each case at 490 nm:

Mean ;... — Mean

% Inhibition of cell proliferation

{G% Control}

(Sample}
Mean(mo% Contrel] Mean

= 100 - [IOOX

{0% Control}
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Eight determinations were made for each control and two for the substance samples.

The 0% conirol contains no cells, the 100% control (proliferation controt) contains no
test substance. The ECs, values were determined using GraphPadPrism.

The compounds according to the invention showed partly effective inhibition of the cell
proliferation with ECs, values of to < 1 uM (see Table 2).

Table 2:  XTT assay test results (EC5, [uM])

Compound Het116
27 1.53
28 1.65
29 2.56
40 2.57
41 3.01
42 1.98
45 1.95
65 2.11
210 1.70
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Claims

1, Use for the production of 2 medicament for the treatment or prevention of

physiciogical and/or pathaphysiological stetes in masmmals mediated by
signal transduction pathways seslected from the group consisting of; the
PI3K-AK: signal transduction pathway and the ras-RafMek-Erk signal
transduction  pathway, |, wherein the physiological  and/or
pathophysiological states ars selecied from the group consisting of
malignant  tumours,  behign  tumours,  inflammatary  diseases,
inflammations, pain, rheumatic diseases, arthritic dissases, HIV infections,
neurdlogical or neurodegenerative dissases, rheumaﬁ\sm. arthritis, AIDS,
ARC (AIDS related complex), Kaposl's sarcoma, tumours ariginating from
the brain andfor nsrvous system and/or meningaes, demantia, Alzheimer's
disease, hyperprofiferative dissases, psoriasis, endomefriosis, scaming,
benign prostatahyperpizsia  (BPH), dissases of the immune sysiem,
autoimmunz dissases, im'munodeﬁciency diseases, colon fumour, gastric
tumour, intestinal fumour, puimonary tumour, pancreafic fumour, ovarian
tumour, prostatic tumour, feukaemia, melanoma,.hepatic turmour, renal
tumour, head tumour, throat tumour, glioma, breast tumour, uterine cancer,
endometrial cancer, carvico-uterine carcingma, brain tumowr, adeno-
acanthoma, cancer of the bladder, gasiric tumour, colorectal fumour,
cesophageal cancer, gynzecological tumour, ovarian tumour, cancer of the
thyroid, lymphoma, chronic leukaemia, acute leukaemia, restenosis,
diabetes, diabetic nephropathy, fibrotic diseases, cystic fibrosis, malignant
nephroscierosis, thrombofic microanglopathy syndrome, organ transplant
rejection, glomerulopathy, metabolic dissases, solidfixed tumours, rheumatic
arfrwiis, diabetic retinopathy, asthma, allergies, allergic disezsss, chronic
abstructive puimonary diseases, inflammatory bowel discass, fibrosie,
atheriosclerosie, heart dissases, cardiovascular diseases, disezses of the
myocardium, vascular disseses, angiogenefic diseases kidney diseases,
thinitis, Grave's disease, focal ischemia, cardiac fallure, ischemia, cardiac
hyperirophia, renal failure, cardiac myocylic malfunction, high blood
pressure, vasoconsiniction, stroke, anaphylactic shack, platelat aggiutinaﬁon.
skeletomuscular  atrophy, obesity, overweight, glucosis homeostasis,
congestive cardiac, insufficiency, angina, heart atack, cardiac infarction,
hyperglycaemia, hypogliycaemia, hypertansion”, , wherein the compound is
selected from the group consisting of; ’
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Compound Z 1-Ethyl3-{3-(1-pyridin-2-yimethyl- 1tH-pyrazel-4-yi-pyridal2, 3-
bipyrazin-G-yil-thiourea

iﬁlfp

Compound 24  1-Ethyl-3-[2-(1 -pyndrn—3~ylmefhy{~1H-—pyrazoi»d-yl}-pyndo[z 3-
b}pyrazm~6~yi]~throurea

/“Nkwv N N’ _ M
H H \N'N\/&J

Compound 28:  1-{3-[1-{3 4-Dimethoxy-benzyl)-1H-pyrazol-4-yil-pyridof2, 3-
blpyrazin-g-yi}-3-athyi-thiourea

10

15 ‘ N

Compound 28:  1-Ethyl-3-[3-[1-(2-fluore-3-methoxy-berzyl)-1 H-pyrazol-4-yil-
pyridof2, 3-blpyrazin-8-yi-ihioursa

' /
AN N/Lfm F
H H -
20 N
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Compound 33:  1-{3-{1-(3- Methoxyvben’w)dH-pyrazoi»dc-yl}- pyrido[2, 3
b}pyrazln-ﬁ-y!}—S—methaxymathyl-thmurea '

- Q%Q

Compound 35 1-{3-[1~(3 4-Dimethoxy-benzylj-1H-pyrazoi-4-yi-pyrido[2.3-
bjpyrazin-8-yi}-3-methoxymethyl-thiourea

O.——
/
\0/\;?;”\& N” N‘]‘T\N
2

Compound 3€: 1-Ethyl-3~[3-{1-{3-fydroxy-benzyl}-1 H-pyrazol-4-yll-pyrido[2, 3- V
bipyrazin-G-yil-thicurea . .

N
N N N =N
H N
\QLN,

15

Compound 40:  1-Ethyk-3-{3-{ 1-(3-methoxy-benzyl}- 1H-pyrazol-4-y[j-pyridaz, 3-
wlpyrazin-S-yi-thiourea

s (\i“\' QO/
/H\N/\N/ N/]\E,\N
*\N’
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Compound 41.  1-Ethyl-3-[3-[1-{3-methyi-banzyl)y- 1H-pyrazol-4-yl-pyrido2, 3~
bipyrazin-g-yl}-thiourea

/\NJ\N N/';\N/ =
X -

H

Compound 42, - 1-{3-{1 -{3,4-Dimethoxy-benzyl)~1H-pyrazoM—yl}-pyﬁdo[Z.S—
bipyrazin-g-yl}-3-athyl-urea

) |
ﬁjﬁ ~
J A A - |
N™ "W~ N o Ve
" X N °©
. Nz‘

Compound 43:  1-Ethyl3-{3-[1 ~(2,3‘4-trime‘_th'oxy~benzyl)-’} H-pyrazol-4-yij-
pyridof2, 3-bjpyrazin-6-yl}-thiourea '

Compound 4. 1-[3-(1-Benzyl-1H-pyrazoh-4-yl}-pyridof2, 3-bjpyrazin-6-ylk3-
sthy-thiouraa

. /’\N N - “ =
N N N NT MN’N__.

20

TTorT5% 08,5013 084458 24,05 2013 0B 49.46. Tris page 7 o AMENDED SHEET w75 o8ae: a
tecewed at the EPD on May 24, 2013 08:49:48. Page Tof 22




e s g

, @%@@5@%4@
POLYEATENT OVR =

PCT/EP 2012/056 142 - 24-05-2013

PEOUT2WO_claims_21052013.dos Go

-188 -

Compound 55 »Etnyl-3-{3«{1»(4-—-hydmxy-3~methcxy~»benzyl)-1 H-pyrazol-d-yi}-
pyndo[?. F-hlpyrazin-8-yi}-thiourea

OH
oo oa
,/\NJJ‘\N » N//’\Nf\g‘»\
. X H L‘-NIN

Compound 65:  1-Ethyi-3-{3-{1-{(3-methanesulforyl-benzyl)-1 H-pyrazoh4-yl)-
pyrida[2, 3-blpyrazin-6-yi}-thioursa

S
LS T
O
/'\N/LKN NA g =
H N
N

H

© 10
Compound 78; ~c:thy!-3-(3-{1 ~{2~(2-methoxy~ethaxy)—aihy1}— 1H-pyrazol-4-yii.
pyrido{2, 3-bjpyrazin-6-yii-thioures . :

8 R N‘\ /"‘/
)LSQNJY\N o
*-aN/ |

Compound 81:  1-Ethyt3-[3~(1-{2-{2~(2-methoxy-ethoxy)-athoxy}-ethyl-1 H-
pyrazoi-4-yi}-pyrido2, 3-bipyrazin-G-yi-thiouras

15
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Compound 240: 1 -Ethyl3-{3-[1~{4-hrydroxy-benzyly-1 H-pyrazol-4-yil-pyrido]2,3-
" pjpyrazin-S-yi-ihiourea

O
SN NN N SR
H H I N
' . N

aH |

5

Compound  211;  1-Ethyk 3-(3-{1-[4-methoxy-3~2-methoxy-ethaxy)-berzyl-1H-

pyrazak4-yl}-pyrido[2, 3-bipyrazin-6-yl}-urez

o f‘jg_ﬁ_
/\N)LN N/ N/ P
H tal L: /N

10 N

Compound 214; 1 -Ethyf-3—[3-(5-mathy!-furan-2~y!}-pyrido[2,&b}pyrazin—ﬁﬂyﬂ*.
15 thiourea .

H H

0
|/
20

Compound 217! 3-{4—[6-(3-Ethyl-‘thioureidc)-pyrido[z.&blpyrazin—B-yli—pyraznl*‘l—
yit-propionamide
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Compound 218: Sodium; 4-{4-{-{3-sthyl-thioureido)-pyridof2, 3-bipyrazin-3-yi}-

. 5  pyrazol-1-yimethyl-phenolate on
: : : a
8 l .\ ;;;\
/’\H/”\H . N/ N/ 7 N

10 '
Compound 222; 1-Ethyi-S-{B-ﬁ-{m(z-methcxy-e;thcxy)-benzyi}d H-pyrazol-d-yi}.
pyrido[2,3-bjpyrazin-g-yl)-thiourea

. O :
. I \
. o
L
/‘“‘N’[LN N W N
H H - \C__ N
Y
15 '

Compound 224: 1-Ethyl-3-(3-{1-[4~(2-morphalin-4-yl-ethoxy)-benzyl]-1H-pyrazol-
4-yl-pyridof2, 3-blpyrazin-g-yl)-thiourea

fion: 24.05.2013 0B.44:58 - 24.05.2013 08:48:46. This |paga 10t AMENDED SHEET 3553582707
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Cambound 22¢8: 1-Ethyl-3-{3-[1-(4-mathanesulfonyl-benzyl)-1H-pyrazok-4-yi}-
pyridofZ, 3-bipyrazin--yl-thioursa

. Cs/
. s SN
POl |
) = P
/\N)l\l\‘ NN ZaN a
H H ;
10 N |

Compound 245: 3-{4-[6-(3- Ally! «thicuréidc)—pyr%dc{?., S-bipyrazin-3-vil-pyrazol-1-
15yl propionamide

L A
HZG%/\N/ILN \N \N T N,
H H ”‘”N’

20 Compound 288 1-Cyclopentyl-3-[3-(5-hydroxymethyi-thiophen-2-yl)-pyrido[2 3-
bipyrazin-6-yil-urea

T DR 5073 DB 4458 < 34.05.2013 DE46 46, Trie page 11 of AMENDED SHEET 505 5od577%
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-5 Compound 282: 5-{6~(3-Cyclopentyi-uraido)-pyrido(2 3-bipyrazin-3-yi-thiophana-
2-carboxylic acid

N
e
IS OCUN:
N7 N7 N
H : /A

10  Compound 298 3-{4-[6-(3- Cyclopentyl -thioureido}-pyride(2.3-blpyrazin-3-vil-
pyrazol-1.yli-propionamide

15 Compound 316: 1- Cyclopentyl -3-[3-(8-hydroxymethyl-thiophen-3-yl)-pyrida2, 3-
blpyrazin-G-ylj-ursa

ey

Compatnd 324; 1- Cyciopsniy! -3-{&-furan-3-yl-pyrido|2, 3-bipyrazin-6-yl)-urea

IZ

20

o 24.05.2013 0B:4458 - 24.08.2015 0445, This page 12 ofAMENDED SHEET 2073 oea7 58

1




I3 meﬂ:&_‘& i G4

SPRMD:

L AN

*POLYPATENT OWR Eéﬂ‘;' ‘s
PCT/EP 2012/056 142 - 24-05-2013

+49-2286~83749

PRO072WO_claims_210852013.dos Go

-193 -

Compound 337: 1-Ethy-3-[3-(5-hydroxymethyl-thiophen-2-yh-pyridol 2, 3-
5  bipyrazin-b-yil-thiourea

y .
‘ s N
OH
/\)LLI‘ S

10 Compound 559: 1-Allyl-3-{3-T1 (S-methanesulionyl-benzyl)-1 H-pyrazol-4-yi}-
pyrido]2,3-bjpyrazin-6-yi-hicursa

=0
\

15

Compound 561 1-Allyl-3-{3-(1-propyl-1H-pyrazoi-4-yiipyridof2 3-bipyrazin-6-yl}-
thiourea '

.20
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2. Use according to claim 1, wherein the {reatment or prevention is effected by

modulation of the signal fransduction pathway or pathways selected from the

5 group consisting of the PISK-Akt-signal fransduction pathway and the ras-Raf-
Mek-Erk signal transduction pathway.

3. Use according to claim 1 or 2 wherein the modutation of the PI3K-Akt signal
transduction pathway and the ras-Raf-Mek-Erk signal transduction pathway is
10 effected by modulation of cne or more enzymes selecied from the group
consisting of lipid kinase, tyrosine kinase, serinefthreonine kinase, recepior
tyrosine kinase, cytoplasmic fyrosine kinase, cyfoplasmic serine/threonine

Kinase, :

18 4. Use according to Claim 3, wherein the enzyme is selected from the group
consisting of PI3K, Pi3Kalpha, Pi2Kbsts, PI3Kgemma, Pl3Kdeks, PI3K-
C2aipha, PI3K-C2beta, PI3K-Vps34p,

5. Use according to Claim 3, wherein the enzyme ic selected from the group
20 consisting of Erk, Brk1, Erk2.

6. Use according to any one of Claims 1 to 5, wherein one or more enzymes are
modulated,

25 7. Use according to any one of Claims 1 to 8, wherein the modulation is an
inhibition.

8. Use according to any one of Claims 1 1o 8, wherein the medicament camprises
at ieast one further pharmacologically active substanoe,

30
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10. Use according o any one of Claims 1 0 8, wherein the medicamert is
administered before and/or during andior after treatment with radiation therapy
and/or surgery. '

H

(63

11. Use according to Claim B, wherein the further pharmacclogically active
subrstance is selected from the group consisting of DNA topoisomerase |
and/or Il inhibitors, DNA  intercalators, alkylsting agents, microtubuli
destabilisars, hormone andlor growth facior receptar agonists andior
antagonists, antibodies against growth factors and their receptors, kinase

10 inhibitors,  alkyiphospholipids,  anfimetabolites”, wharein  the further

pharmacologically active substance i ssiected from the group consisting of
asparaginase, bleomycin, carboplatin, carmustin, chiorambucit, cisplatin,
colaspase, coyclophosphamide, oytarabine, dacarbazine, dactinomycin,
daunorubicin, doxorubicin(adriamyein), epirubicin, stopeside, S-flusrourast,
15 hexamethylmelamine, hydroxurea, iosfamide, irinotecan, lsucovorin,
jomustine, mechiorethaming, E-mercaplopurine, mesna,  methotrexate,
mitomycin C, miloxantrone, pradnisoions, prednisong, procarbazing,
raloxifene, streptozocin, tamoxifen, thioguanine topotecan, vinblestine,
-vincristine, vindesine, aminogiutethimide, L-asparaginase, azathioprine, 5-
20 azacyfidine cladribine, busulfan, diethylstilbestrol, 2, Z-difluorodenxycytidine,
docetaxel, erythrohydroxynonytadening, ethinylestradiol, 5-fiuoradeoxyuridin,
S-fivorodeoxyuridin monophosphate, fludarabine phesphate,
fluoxymesterone, fiutamids, hydroxyprogesterone  caproate,  idarubicin,
interfaron, medroxyprogesterone acstate, megestrol acetate, melphalan,

25 mitotane, paclitaxal, oxaliplatin, pentostatin, N-phosphoncasetyl-L-aspartate

(PALA), plicamycin, sermustine, teniposide, testosterane propionate, thiotepa,

trimethylmetarnine, uriding, vinorslbin, spothilone, gemciabine, Taxotere,

BONU, CORU, DTIC, S-flucrouracil, Herceptin, Avastin, Erbitux, Sorafenits,

Glesvec, iressa, Tarceva, rapammycin, perifosine, miltefosine, edelfosing,
30 actinomycin D"

12. Pyridopyrazine selected from the group consisting of compound 2, 24, 28,

29, 33, 35, 36, 40, 41, 42, 43, 45, 55, 85, 79, B1, 210, 211, 214, 247, 218,

222, 224, 228, 2485, 280, 282, 298, 318, 324, 387,559, 561 its physiclogically

a5 tolerated saits, in the form of its racemates, in the form of its purs
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enantiomers andor diastersomers or in the form of miktures of these
enantiomats and/or diagtersotrars or in the farm of its {automars.

13, A phannateutical composltion which comprises a pharmacociogically active
5 amount of at the least one compound according to claim 12, for the treatrent
or praphylaxis of physiological and/or pathophysislogical conditions which can
be treated by modulation of the signal trensduction pathway or pathways
selecied from the group consisting of the PI3K-Akt signal transduction
pathway and ras-RafMek-Brk signal trensduction pathway, wharein the
10 physisiogical andfor pathophysiciogical siates are selected from the group
sonsisting of malignant tumours, benign tumours, inflammatory diseases,
inflammations, pain, rheumatic diseases, arthritic diseases, HIV mfections,
nsurological or heurodegeneraiive diseases, rheumatism, arthritls, AIDS, ART
(AIDS refated complex), Kaposi's sarcoma, tumaurs originating from the brain
15 andior nervous system and/or meninges, demenfta, Aizheimers disease,
hyperproliferative  diseases, pseriasis, endometriosis, scaring, benign
prostatahyperplasia (BPH), diseasss of the immune sysiem, autcimmune .
diseases, immunodeficiency diseases, colon tumour, gastric tumour, intestinal
tumour, puimonary tumour, pancreatic tumour, ovarian tumnoly, prostatic-
20 tumour, leukasmia, melanoma, hepatic tumour, renal tumour, head tumour,
throat tumour, glioma, breast tumour, uterine cancer, endametrial cancer,
cervico-uterine  caroinoma, brain fumowr, adenc-acanthoma, cancer of the
bladder, gastric tumour, colorectal tumour, vesophagseal cancer, gyraecslogical
tumour, ovaran wmour, cancer of the thyroid, iymphoma, chronic leukaemia,
25 acute leukasmiz, restenosis, diabetes, diabetic nephropathy, fibrotic diseases,
cystic fibrosis, malignant nephroscierosis, thrombotic  microangiopathy
gyndrome, organ transpiant rejection, glomerulopathy, metebolic diseases,
solid/ffixed tumotirs, rheumatic aritirilis, diabstic refinopathy, 2sthma, aliergies,
aliergic dissases, chronic obstructive puimonary diseases, inflammatory bowel
30 disease, fibrosis, atheriosclerosis, heart diseases, cardiovascular diseases,
diseases of the Myocardium, vascular diseases, angiogenstic diseases, kidney
dissases, rhinifis, Grave's disease, focal ischemia, cardiac failuwre, ischemia,
cardiac hypertrophia, renal fallure, cardiac myooytic malfunction, hign bleod
pressure, vasoconsfriclion, stroke, anaphylactic shock, platslet agglutination,
35 skeletomuscular atrophy, obesity, overweight, glucesis homeocstasis, congestive

om 2405 20713 0B-A4158 - 94.05.2015 08:49:46. This‘page“‘is HAMENDED SHEET 3513 084824
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cardiac insufficency, angina, heart aftack, cardiac infarction, hyperglycasmia,
hypoglycasmia, hypertension”,

Pharmaceutical composifion comprising a pharmacologically active quantity
of at least ane compound according to Claim 13.

Pharmaceutical compesition agcording to Claim 14, wherein the aclive
substance is present in a unit dose of 0.001 mg 1o 100 mg per kg body weight
of & patient.

Pharmaceutical composition according to any one of Claims 14 or 15,
wherein the composition further cortains at lzast one pharmacaudically
compatible excipient and/or adjuvant.

Pharmaceutical composiion according to any one of Claims 14 to 19, wherain
the composition contains at least one further phammacologically active

substance.

Pharmaceutical composition according to Claim 17, whersin the further
pharmacologically active substance is selected from the group consisting of
DNA topoisomerase | andlor 1 inhibitors, DNA intercatators, alkylating agents,
microtubull destabilisers, homone andfor growth factor recaptor agonists
andlor antagonists, antibodies against growth facters and their recepiars,
kinase inhibitors, alkylphospholipids, antimetaboliiies” selected from the group
sonsisting of asparaginase, bleomycin, carboplatin, carmustin, chiorambuci!,
cisplatin, colaspase, cyclophosphamide, cytarabine, dacarbazine,
dactinomycin, daunorubicin, doxorubicin(adriamycin), epirubicin, etoposide, 5-
fluorouraal], hexamethybnelamine, hydroxurea, Hosfamids, irinotecan,
lsucovorin,  lomustine, mechiorethamine, &-mercaptopuring, mesna,
methotrexate,  mltomycin  C, mitoxantrone, prednisclone, praduisone,
procarbazine, raloxfene, sireptozocin, tamoxifen, thioguaning, topotecan,
vinblastine, vincristing, vindesine, aminoglutethimide, L-asparaginase,
azathioprine, S-azacytidine cladribine, busulfan, diethyistibbestrof, 2, 2-
difluorodecxyoytidine, docetaxel, - erythrohydroxynonyladening,

RS ielom Ly
N 17/ H2
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gthinylestradiol, 5-iuorodeoxyuridin, S-flucrodeoxyuridin monbphosphate, '
fludarabine phosphate, fluoxymestarone, flutamide, hydroxyprogesterone
caproate, idarubicin, interferon, medroxyprogesterone acetate, megestrol
acetate, melphatan, mitotane, paciitaxal, oxalipiatin,d pentostatin, N-
phosphonoacetyl-L-aspariate  (PALA), plicamycin, semustine, {eniposids,
testostarone propionate, thiotepa, trimethylmelamine, uriding, vinorelbin,
epctiiione, pemcitabine, Taxoters, BCNU, CONU, DTIC, S-fuorcuraci,
Herceptin, Avastin, Erbitux, Sorafenib, Gleeves, Iressa, Tarceva, rapamysin,
parifosine, miltefosine, edeffosing, actinomyain D°.

o

10
1€. Ki#t comprising = phamawogica!\y active quantity of at least one compound
according to Claim 16 and a pharmacologically active quandity of at least one
further phanmacologically aciive substance according to any one of Claims 17
to 18.
15
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