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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 ireatment of physiological and/or pathophysiological states
mediated and/or modulated by signal transduction pathways in mammals and in
particular in humans.

Prior art

The signal transduction cascade ras-Raf-Mek-Erk plays a central role in cell growth,
cell proliferation, apoptosis, adhesion, migration and glucose metabolism.
Consequently, the fundamental involvement in the pathogenesis of diseases such as
cancer, neurodegeneration and inflammatory diseases is proven for the ras-Raf-Mek-
Erk signal pathway. The individual componenis 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, Kaiso R. et al 2001
and Lu Y. et al 2003).

The molecular and biochemical properties of the ras-Raf-Mek-Erk signal pathways is
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 exiracellular 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 {(Mendelsohn 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 (Khleif S.N. et al., 1999, Marshail C., 1999), the
highest incidence of 30% 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, McPhillips 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 ail carcinomas of the colon (Davies H. et
al., 2002). 1t is therefore not surprising that Erk1/2 is primarily invelved in many cellular
processes such as cell growth, cell profileration and cell differentiation (Lewis T.8. 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,
Bel-2, Akt and Bag1 have been described as possibie 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 control the
activation of the upstream ras and Raf stimuli.

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

The present state of development in the field of kinase inhibitors, in particular of the ras-
Rai-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, Flt-3, PDGFR, ¢-Kit and other kinases.
Greatl importance is aftached 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 inhibition 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.

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 sighal pathway inhibiting function or its
simultaneous modulation has yet been disclosed for these Mek inhibitors.
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Patent specification WO 2009/077766 describes pyrido[2,3-blpyrazines as RAF
inhibitors.

In addition, the patent specifications WO 2008/040820, WO 2008/009%08 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-
blpyrazine derivatives and their pharmaceutically salts which with inhibit the expression
of hypoxia-inducible transcriptional factor 1 (HIF-1) gene.

Patent specifications WO 04/104002 and WO 04/104003 describe pyridof2,3-
blpyrazines, which can be substituted in the 6- or 7-position with urea, thiourea,
amidine or guanidine groups. These compounds possess properties as inhibitors or
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-blpyrazines 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-bjpyrazines as inhibitors of the serine/threonine kinase PKB. A use in the
freatment 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-blpyrazines 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
und JAK-8. 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.



10

15

20

25

30

35

WO 2012/136691 PCT/EP2012/056138

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 serinefthreonine 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-blpyrazine compounds described therein as examples.

Patent specification WO 03/024448 describes amide and acrylamide-substituted
pyrido{2,3-b]pyrazines which can also contain carbamates as additional substituents
and can be used as histone deacetylase inhibitors for the freatment 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-blpyrazines are described as tubulin polymerisation promoters.

In the publication (Temple C. et al. 1990) the synthesis of a 6-ethylcarbamate-
substituted pyrido[2,3-bjpyrazine 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. Elliott (J. Org. Chem. 1968). No
biological effect of these compounds is described or disclosed.

The publication by C. Temple (1968) describes the synthesis and investigation of 8-
ethylcarbamate-substituted pyrido[2,3-blpyrazines as potential antimalarial drugs. No
antitumour effect is disclosed or made obvious.

Several PI3K inhibitors (NVP-Bez-235, GDC-0941, XL-147 and others) undergo clinical
trials {reviewed by Maira 8.M,, et al, 2010).
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Summa;

In a first aspect, there is provided the use of a compound according the general formula (I)

. | i ‘
R_'z"‘r!q/u\:z: SN N R

' H ‘H ) 0

wherein the substituznts R1, R2, X have ths foﬂowin‘g. meaning:

Xis O

1

(1) substituted aryl, wherein the aryl group can be cubstiiuted with one or mare,
fhe same or different F, Cl, Br, 1, CFy, CN, NHz, NH-alkyl, NH-cycioalkyl, N-
'ha’cerosyolyi, NH-aryl, NH-heteroaryl, NH-alkyloyoioalkyl, NH-aikyi-hetsrocyciyl,
NH-alkyl-aryl, NH-alkyi-heteroaryl, NH-alky-NHs, NH-alky-OH, Naliylj,, NHC(O)-
alkyl, NHC(O)-cyzioaticyl, NHO(O)-heterooyciyl, NHC(O)-aryl, NHC(O)-heteroaryl,
NHC(O)-alkyt-aryl, NHC(O)}alkyl-hstaroaryl, NHSO-alkyl, NHSOrcvcloalkyl,
NHSOhetarodyclyl, NHSO-aryl, NHSO-hateroaryl, NHSO~aliyl-aryl, NHSC.
aikyi-heteraaryl, WOy SH, S-alkyl, S-aryl, S-hateroaryl, OH, OCF,, O-alkyl, O-
cycloalkyl, O-haterocyciyl, O-aryl, O-heteroary!, O-alkyl-cycioalkyl, O-alky-
heterooyelyl, O-sliybaryl, O-alkyi-hstarcaryl, O-alkyb-OH, O«(GHDQ, C-{-CHr
CHzC-in-CHz-CH-OH,  QC(O)-alkyl, OC(QO)-cycloalkyl, OT(Oheterooyclyl,
OCOy-aryl, OC(Oyhetercaryl, QC(O)-alkyi-aryl, OC(Oralky-heteroaryl, OC(O)-
NH-Alkyl, O80H, OSQralkyl, OSCpcycivalikyl, . OSO~-heterosyclyl, O8C0-aryl,
O8Oneteroanyt, OSCxakykaryl, OSO-alkyl-natercaryl, OP(OYHOMH,, C(O-alkyl,
C{O)-aryl, C(O)heteroaryl, O-COqgmalkyl, COH, COz-alkyl, CO-oymicalkyl, CO-
haterocytiyl,  COgaryl,  COrhelerpanyl, COrakyloyoicakyl, COpalkyl-
hetsrooyelyl, COpalkyl-aryl, Clo-akyi-heteroary, C{OMNHz;, C{ONH-alkyl,
C(ONH-cycloalkyl, C(OINH-heterooyclyl, C(O)NH-aryl, C(OWNR-hetercaryl,
C{ONH-alky-tycloalkyl, C{OWNH-alkyl-heteracyolyl, C(OINH-alkylaryl, C{OINH-
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alkyl-heteroaryl, C{O)N{alkyl)s, C{O}N(cycloatkyl)s, C(OWN(aryD)a,
ClONiheteroaryl)s, SO0-alkyl, SC-aryl, SCg-akyl, SOrheterocyelyl; SCraryl,
8CsNHs, SO NH-alkyl, SO:NH-aryl, SOsNH-hetervarvl, SOaNH-alkyl-aryl, SO.H,
5C,C-alkyl, S0.0-aryl, S0.O-alkyl-aryl, alkyl, cycioalkyl, heterocyciyl, aryl or
hetaroaryl, n can have the value 0, 1, 2 or 3 and the alkyl, cycloalkyl,
hetzrocyaiyl- aryl-, hetercaryle, atkyl-cycloatkyl-, alkyl-hsterocyaiyl-, slicyl-ar- and
slkyneteroaryl substituents for heir part can in i be substiuted,

{1y unsubsiituted or substituted heteroaryl, wherein the hetercaryl group can be
substitutad with one or maore, the same or different E, Cl, Br, |, OFg, CN, NH;, NH-
alkyl, NM-oyeloalky!, NH-heterooyclivl, NH-aryl, NH-heteroary!, NH-alkyl-cycloaliyl,
NH-alkyi-heterooyelyl, NH-alkylaryl, NH-aliyl-heteroaryl, NH-alky-NHz, NH-alkyl-
OH, Nialkyll, NHC{O)-alkyl, NHC(O)-oydloalkyl, NHMC(Orheterooyelyl, NHC(O)-
any, NHC(O}-hetemaiyl. NHC(C?}—aﬁcyFaryE, NHC{O-alkyl-hateroaryl, NMSO,
alkyl, NHSOzoycloalkyl,  NHSO-heterooyelyl, NHSC-aryl, NHSO~heteroary,
NHSOatkybaryl, NHSOratkyhheteroaryl, NO,, SH, S-alkyl, S-aryl, S-heteroary!,
OH, OCFy, O-alkyl, O-cycloalkyl, O-aryl, C-hetersaryl, O-alkyl-cycloalicyl, O-alkyl-
heterogyclyl, O-alkyl-aryl, O-aky-heteroaryl OC(Cialkyl, CC(O)-cycloalkyl,
OC{O)-naterocycivt, OC{T)-aryt, OT{O)-heterocaryl, OC{O)aikybaryl, OC(O)-alkyl-
heteroaryl, OSOzH, OSOpalkyl OSCreycioalikyl, O8O0, hetarscycivl, OB0aryl,
050 heteroaryl, OSC-alkyl-aryl, OSO,-alky-hatarasryl, OP(ONOH)s C(O)-alkyl,
C{O}-ary, CiC)-heteroaryl, COM,  COalkyl, CO cycloalkyl, GOxhatarscyaiyl,
COpamyl, COrhetercaryl, COralkyt-cytioalkyl, COralkyl-hetercuyolyl, TO-alityl-
aryl, COz-alkyl-heteroaryl, C(O}-NHa, CUOINH-alkyl, COWNH-cycioatkyl, C{Q)NH-
heterocyciyl, CIOWH-aryl, C(O)NH-heteroaryl, C(O)NH-aliyi-aycioalkyl, G(QINH-
alky-heterocyclyl, C(O)NH-alkyl-aryl, G(O)NH-alky-heteroaryl, C{O)N{alkyl),,
COW(cycloalkyllz.  C(OWN(arylly, CO)N(hetaroarylly, SONH,,  SCQuNH-alkyl,
SO NH-aryl, 3QNH-hetersaryl, SO,NH-alkylaryl, SO3H, 8C.0-alkvl, §0.0-aryl,
BO,0-alky-aryt, alkyl, cycloalkyl, heterocyclyl, akyl-cycloalkyl, alkyl-heterocyciyl,
alkyi-aryl, slky-hetercaryl, aryl or hetercaryl, and the alkyl-, cycloglkyl-,
hetarooyclyk, alkyhkhaterosyolyl, alkyl-ar, aliyl-cysloalkyl, alkykheteroaryl, aryl-
and heteroaryl aubstituerrts for thejr part can in tum be subsiituted,
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and R2: ‘

{I) unsubstituted or substifuted alkyi-aryl wherein the alkyl-aryl group can be
substituted with one or more, the same or differant F, Cl, Br, |, GFy, CN, NH,, NH-
alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryt, NH-hateroary!, NH-alkyl-cycloalkyl,
NH-alkyl-heterocyslyl, NH-alkyl-aryl, NH-alkyl-hetercaryl, Nialkyl)s, NHC(O}-alky!,
NHC(O-cycloalikyl, NHC(O)-heterocyciyl, NHC(O)-aryI, NHC(O)y-hateroaryl,
NHC(O)-alkylaryl, NHC(Opaky-heteroaryl, NHSOzalkyl, NHSOroycloalkyl,
NHSO-heterocyclyl, NHSCaryl, NHSO heteroary!, NHSO.-alkyl-aryl, NHSO-
alky-hetercaryl, NGO, SH, Sakyl, S-cycloalkyl, S-heterocychl, S-anyl, S-
neteroaryl, =Q, OH, OCF; Cakyl, O-cycloalkyl, C-heterocysiyl, O-aryi, O-
hateroaryl, O-alkyl-cycloaliyl, C-alkyl-heterocyalyl, O-alkyl-aryl, O-alkyl-heteroaryl,
OC{Oyalkyl, OC(O)cycioalkyl, OC(O)-beterocyclyl, OC{O)aryl, OC(CH
hetercaryl, QC(O)alkyl-aryl, QC{O}-alkyl-hatersaryl, OSOsH, OSOalkyl, OS0-
cycloalkyl, OSOrhsterocyclyl, OSOgaryl, 0S5O heteroaryl, OSOgalkyi-aryl,
0OSO~aliyl-hetercaryl, OP(OXOH)2, CO)-atkyl, C{O}-aryl, C(O)-heteroaryl, CO.H,
COalkyl, CO-cycloalkyl, CO-heterocyclyl, COzaryl, CO-heteroaryl, COz-alky
cycloatkyl, COz~alkyl-heterocyciyl, COzalkylaryl, COz-aliyi-heteroaryl, C{O)}NH,,
C{ONH-alkyl, C{OMH-cycloatkyl, C(OYNH-heterooyciyl, C{OMNH-aryl, C{OYNH-
heteroaryl, G(O)NH-alkyl-cycloalkyl, C(O)NH-alkyl-heternayciyl, C{ONH-alkyl-ary,
C(ONH-alkykheteroaryl,  C{OIN(alkyl}s,  C(O)N(cycioalkyls,  COIN(@ryls,
C(O)N(heteroaryl),, SO-alkyl, SO-aryl, SOz-alkyl, SOz-aryl, SO:NH;, SCNH-alkyl,
SONH-aryl, SO NH-heteroaryl, SO:NH-alkyl-aryl, SO;H, SO0-alkyl, 8C.0-aryl,
SO,0-alkyl-aryl, alkyl, cycloalkyl, hetarocyciyl, aryl or hetercaryl,

(1Y unsubstituted or substituted alkyl-heteroaryl wherein the alkyl-hetercary! group
can be substituted with one or more, the same or different F, Cl, Br, 1, CF;, CN,
NHy, Nr-alkyl, NH-cycioalkyl, Ni-heterooyciyl, NH-aryl, NH-heteroaryl, Ni-alkyl-
oycioaliyt, NWH-alkybhetarocyclyl, NH-alkyl-aryl,  Nitalior-heteromryl, Nalkyls,
NHC(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyclyl, NHC(O}-aryl, NHC(Q)-
hetercaryl, NHC(O)-alkyl-aryl, NRC(O)alkyl-heteraaryl, NHSOralkyl, NHSO-
cycivalkyl, NH8Oz-heterocyelyl, NHSOgaryl, NHSO-heteroaryl, NHEO-alkyl-atyl,
NHSOralkyi-netersaryl, NGOy, SH, S-alkyl, S-cycloalky!, S-heteracyclyl, S-aryl, S-
hetercaryl, OH, OCF,, C-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-heteroaryl,
O-alyt-cycloalkyl, O-alky-heterocyclyl, O-alkyl-aryl, O-alkyl-heteroaryl, OC(O)-
alkyl, OC(O)poycioalkyl, OC{Opheierocyciyl, OC(O)-aryl, OG(C)yheteroany,
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OC(O)-alkyt-aryl, OC(Oyalky-hatercaryl, OS0sH, OSOralkyl, O8Oz -cycloalkyl,
O80heterosyelyl, OSOzaryl, OSOg-heteroanyt, OSO,-akyl-aryl, OSO,-alkyl
heteroaryl, OP(OYOH),, C(O)-alkyl, C{Q)-aryl, C(O)-hetercaryl, COsH, COz-alkyl,
CO,-cycloalkyl, COz-heterocysiyl, COz-aryl, GOxhetercaryl, COy-alkyhcycioalkyl,
COzalkyH -heterocyclyl, COz-alkyl-aryl, COp-alkyl-heteroaryl, C{O}-NH,, C(O)NH-
alky, C(O)NH—cycloa(kyi C{OWNH-hatarooyciyl, C(OINH-arv, G(O}NH heteroaryl,
C{OYNH-alkyl-cydloalkyl, C{OYNH-alkyl-heferocyoiyl, C{ONH-alkylaryt, C{O)NH-
alkyl-heteroaryl, GION(alkyhs, C(ON(eycloalkyl)s, C{OIN(arylyz,
C{OjN(heteroaryl)s, SO-alkyl, 80-arvl, SOz-alkyl, SOzaryl, SONH,, SO NH-alkyl,
SO,NH-arvl, SO NH-hetercaryl, SC.NH-alkyl-aryt, SC4H, S0,C-alkyl, S0,0-aryl,
80,0-alkyaryl, cycloaliyl, hetaracyalyl, aryl or hetarcary!;

its physiclogically tolerated satts, in the form of its racemates, in the form of its
pure epantiomers and/ar diastereomers or in the form of mixtures of these
enantiomers and/or diastareomers of in the form of its tautomers:;

for the production of 2 medicament for the treatment or prevention of physiclogical
andfor pathophysiclogical states in mammals mediated by the ras-Raf-Mek-Erk
signal transduction pathway,

‘wherein the physxo!agma! and/or pathaphysiological sta’ces are seiec’ced fmm the
group consisting of: "malignant tumours, benign tumours, inflammatory disesses,
inflammations, pain, rheumaﬁt_; diseages, arihritic diseeses, HIV infeciions,
neurclogical or neurddsgeneralive diseases, rheumatism, arthriiis, AIDS, ARC
(AIDS related complex), Kaposl's sarcoma, tumours originating from the brain
and/or nervous system andfor meninges, dementiz, Alzheimers disease,
hyperprofiferative  diseases, psoriasis, endomefriosis, scaming,  benign
prostatzhyperplasia (BPH), diseases of the immune system, autsimmune diseases,
immuncdeficiency dissasee, colon tumour, gestric fumour, intesfinal tumour,
pulmonary tumour, pancresfic tumour, ovarian tumour, prostafic fumour,
lsukasmia, melanoma, hepatic tumour, renal fumour, head tumour, throat tumour,
glioma, breast tumour, ulsrine cancer, endomefrial cancer, cervico-uterine
carsinoms, brain tumour, adanho-acanthoma, cancer of the bladder, gastric tumour,
colorectal tumour, oesophageal cancer, gynaecological tumour, ovarian fumour,
cancer of the thyreid, iymphoms, chronis laukaemia, acute leukeemia, resienosis,
diabetes, diabstic nephropathy, fibrotic diseases, coystic fibrosis, malignant
nephroscierosis, thrambotic microanglopathy syndrome, organ fransplant rejection,
glomerulopathy, metabolic tiseases, svlidfixed tumours, rheumatic arthriis, diabstic
ratinopathy, asthma, alergies, allergic diseases, chronic obstructive pulmonary
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dissases, inflammatory bowel disease, fibrosis, atheriosclarosis, heart diseases,
cardiovascular diseases, diseases of the myccardium, vescular dissases,
angiogenetic diseases, Kdney dissases, rhinilis, Grave’s dissase, focal ischemia,
cardiae failure, ischemia, cardiac hyperirophia, renal failure, cardiac myocytic
malfunction, high blood pressurs, vasocaonstricfion, stroke, anaphylactic shock,
platelet agglutination, skeletomuscular atrophy, obesity, overwsight, glucosis
homeostasis, congestive cardiac insufiiciency, angina, hsart attack, cardiec
infarction, hyperglycaemie, hypoglycaemia, hypertension™

In a second aspect, there is provided a pyridopyrazine selected from the group consisting

compound 90, 91, 92,
94, 25, §7, 98, 88, 100, 101, 102, 103, 104, 0S, 106, 107, 108, 108, 110,
111, 112, 113, 114, 118, 118, , 120, 124, 122, 123, 124, 125, 126, 127, 128,
128, 138, 131, 132, 133,, 135, 137, 138, , 144, 145, 146, 147, 148, 143, 150,
151, 152, 185, 156, 157, 158, 158, 160, 161, 162, 183, 164, 165, 187, 168,
168, 170, 171, 174, 178 177, 178, 179, 180, 181, 182, 1872, 184, 185, 488,
188, 188, 194, 185, 186, 197, 198, 188, 1898, 200, 201, 202, 203, 204, 205,
208, 207, 208 209 lis physiologically tolerated salts, in the form of its
racemates, in the form of its pure enantiomers andfor diastersomers or in the
form of mixtures of these enantiomers andfor diastereomers or in the form of
its tautomers.

In a third aspect, there is provided a pharmaceutical composition which comprises a pharmacologically
active amount of at the least one compound as defined above, for the treatment or prophylaxis of

physiological and/or pathophysiological conditions which can
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be ireated by modulation of the signal transduction pathway or pathways
selected from the group consisting of the PI3K-Akt signal transduction
pathway andior ras-Raf-Mek-Erk signal transcuction pathway, wherein the
physiclogical andfor pathophysiological states are seletted from the group
consisting of: “malignant tumours, benign tumours, inflammatory diseases,
inflammagtions, pain, rheumatic diseases, arhritic diseases, HIV infections,
naurological or neurodegeneraiive dissases, rheumatiermn, arthrifis, AIDS, ARC
(AIDS related compiex), Kaposi's sarcoma, tumours originating from the brain

. and/or nervous system andlor meninges, dementia, Alzheimer's disesse,
hyperproliferative  diseases, psorasis, endometriosis, scaming,  benign
prostatahyperplasia (BPH), diseases of the immune system, autoimmune
diseases, immuncdeficiency dissases, colon tumour, gastric tumour, infesting!
tumour, pulmonary tumotr, pancreafic tumour, ovarian tumour, prostafic
wmour, leukaernia, malanoma, hepalic tumour, renal tumour, head turour,
throat tumour, glioma, breast tumour, utering cancer, endometrial cancer,
cervico-Uterine  carcinoma, brain tumour, sdenc-acanthoms, cancer of the
blatdder, gastric tumour, colorestal umour, vesophageal cancer, gynaecoiogical
tumour, ovarian tumour, cancer of the thyroid, tymphoma, chronic lsukaemia,
acuie lBukaemia, restenosis, diabeies, diabsiic nephropaihy, fibrotic dissases,
vystic fibresie, malignant nephrosclerosis, thrombaotle  microangiopathy
syndrome, organ frensplant rejection, glomerulopathy, metabolic dissases,
solidfixed fumours, rheumsfic arthrifls, dizbetic refinopathy, asthma, allergies,
allergic diseases, chronic obstructive puimonary diseases, inflammatory bowe!
disease, fibrosis, atheriosclerosis, heart diseases, cardiovascular diseases,
diseases of the myocardium, vascular diseases, angiogenatic diseases, kidney
diseases, rhinitis, Grave's disezse, focal ischemia, cardiac faliure, ischemia,
cardize hypsrirophia, renal failure, cardiac myocytic malfunction, high blood
prassure, vasoconstriction, stoke, anaphylactic ehock, platelet agglutination,
skeletomuscutar atrophy, obeslty, overweight, gitcosis homeostasis, congestive
cardiac insufficiency, angina, heart atack, cardiac infarction, hyperglycaesmia,
hypoglycaemia, hyperension”.

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 pharmaceutically 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.

In a sixth aspect, there is provided the use of a compound selected from the group consisting of



Compound 83 1-[3-{4-Methy-piparazin-1-y-pyridol2, 3-blpyrazir-6-yij-3-(4-
phenyi-butyl}-urea
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. Compound 36 ‘(4'ph”‘"yl"b“tyll':‘}“(?'*plpem!h~1—y¥-pyndo{2 &b]py'azm B
yi-urag; hydrochioride
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Compound 183 1-{(R)-1 'Memy“‘f“Pheﬂy?-b“tyl}'3-{3~(4-meth%-mParazzn-1-yl}-

pynidef2,3-bipyrazin-B-yl-urea
!\/ \

Compound 154 1-{(R)-1 ~Methy}-4~pneny ~buityl)-2~(3-piperidin-1-yi-pyridof2, 3-
tlpyrazin-b-viy-urea

Q/vw\ﬁl@

Compound 166 1~(R}-1-Methyh4phenyi-butylj-3«(3-marpholin-4-y-pyridof2, 3
bipyrazireB-yi}-urea



4h

Compound {72 1«(4&Phenyl-bulyl}~3«3-pyrrolidin-1-yhpyndo[2, 3-bipyrazin-&-
yi}-urea

. 2 el
Frmyhehehy

Gompdund 173 1-({R)-1-Methyl-4-phenyl-butyl}-3«(2-pymolidin-1-yl-pyridof2, 3-
blpyrazit-g-yl}-urea '

AP
©\/\/L§j\ /(NINJ\NQ

Compound 176 1-(3-Morpholin-4-yl-pyrido[2 3-bjpyrazin-G-yl)-3-(4-phenyi-
butyl}-urea

, O |
O\/\/‘Niw@&l&’\!
H H L_d

Compound 187 ’f-{3—{(S};3;Mathy!;morphaiin—-li-yl}—pyﬁdo{2t3-b}pyrazin-6~y{}-3-
{{R}-1-methyi~4-phenyi-butyl}-urea

<sUUN SeeBl
HooH 1\/0

its physiologically tolerated salis, in the form of ite racemates, in the form of its
pure enantiomers and/or diasiereomers or in the form of mixtures of these
enanfiomers andfor diastereomers or in the form of its tautomers;

Z

-



41

for the protiuction of a medicament for the treatment or prevention of physiciogical
and/or pathophysiological states in mammals mediated by the ras-Raf-Mek-Erk
" signal transduction pathway,

wharain {he physiclogical andior pathophysiological states are selscied from the
group consisting of. “malignant tumours, benign tumours, inflammatory diseases,
inflammations, pain, rheumatic dissases, arthritic diseases, HIV  infections,
neurological or neurodegenerative diseases, rheumatism, arthriis, AIDS, ARC
(AIDS related complex), Kaposl's sarcoma, tumours originating from the brain
andior nafvous systermn and/or meninges, dementia, AlZheimers dissase,
hyperprofiferafive  diseases, psorasis, endometriosis, scaring, benign
progiatatiyperplesia (BPH), dissases of the immune system, awtoimmune diseases,
immunodeficiericy diseases, colon fumour, gastric fumoeur, intestinal tumour,
pulmonary {umour, pancreafic fumour, overian fumour, prostafic fumour,
lpukaemia, metanoma, hopatic lumour, renal tumour, head turmour, throat wmout,
gioma, breast tumour, uterine cancer, endometial cancar, cervico-uterine
carcinama, brain tumour, adsno~acanthoma, cancer of the bladder, gastric tumour,
colorectal fumour, oesophageal cancer, gynascolegical tumour, ovatan humour,
cancer of the thyroid, lymphomg, chronic letkaemia, acute leukasmia, restenosis,
disbaoteg, diabatic nephropathy, filrofic dissases, cysfic fibrosis, malignant
nephroscierosis, thromboiic rmikroangiopathy syndrome, ongan transplant najacﬁaﬁ,
giomerulopatny, metabolic diseases, solid/fixed wmours, rheumatic arthritis, digbatic
refinopathy, estitna, alergles, allergic diseases, chronic cbstructive pulmonary
diseases, inflammatory bowel disease, fibrosis, athericsclerosis, heart disenses,
cardiovascular diseases, diseaszs of the myocardium, vascular diseases,
angiogenatic diseases, kidney diseases, thinlls, Grave's dissase, focal ischemia,
cardiac fallore, ischemia, cardiac hyperrophiz, renal failure, cardizc myooyiic
‘malfunction, high blood pressure, vasoconstriction, siroke, anaphyiactic shock,
platelet  aggiutination, skeletomusculer atrophy, obesity, overwsight, glucosis
homsostasis, congestive cardiac  insufficiency, anging, haart attack, cardiac
infarction, hyperglycasmis, nypogiycasmiz, hypenension”,
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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 pathophysiological states in
mammals, in particular in humans, which are mediated by ras-Raf-Mek-Erk signal
transduction pathway.

The inventive object was surprisingly achieved in one aspect by preparing a compound
according to the general formuia (l)

H
Rz\fg\f/u\i?l NT N R
H H 0

wherein the substituents R1, R2, X have the following meaning:
X OorS

R1

(I} unsubstituted or substituted aryl, wherein the aryl group can be substituted with one
or more, the same or different F, Cl, Br, I, CF3, 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-alkyi-NH,, NH-alkyl-OH, N(alkyt),, NHC(O}-alkyl,
NHC{O}-cycloalkyl, NHC(Oj-heterocyclyl, NHC{O)-aryl, NHC(O)-heteroaryl, NHC(O}-
alkyl-aryl, NHC(O)-alkyl-heteroaryl, NHSO.-alkyl, NHSO,-cycloalkyl, NHSO,-
heterocyclyl, NHSOz-aryl, NHSO.-heteroaryi, NHSO,-alkyl-aryl, NHSOs-alkyl-
heteroaryl, NO,, SH, S-alkyl, S-aryl, S-heteroaryl, OH, OCF3, O-alkyl, O-cycloalkyl, O-
heteracyclyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-aikyl-aryl,
O-alkyl-heteroaryl, O-alkyl-OH, O-(CH,),-O, O-(-CH,-CHz-O-)n-CH,-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, OSOzH, 0OSOs-alkyl, OSO,
cycloalkyl, OSO,-heterocyclyl, OSO,-aryl, OSOs-heteroaryl, OSSO -alkyl-aryl, OSO,-
alkyl-heteroaryl, OP{O)}(OH),, C(O)-alkyl, C(Oj-aryl, C(O)-heteroaryl, O-COs-alkyi,
COzH, CO»-alkyl, COs-cycloalkyl, CO,-heterocyclyl, COqz-aryl, COy-heteroaryl, CO,-
alkyl-cycloalkyl, COq-alkyi-heterocyclyl, CO-alkyl-aryl, COs-alkyl-heteroaryl, C(O)-NH;,
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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(Q)NH-alkyl-heteroaryl, C{O)N(alkyl),, C(O)N{cycloalkyl),, C{O)N(aryl)s,
C(O)N(heteroaryl),, SO-alkyl, SO-aryl, SO,-alkyl, SO,-heterocyclyl; SOz-aryl, SONH,,
SO,NH-alkyl, SO,NH-aryl, SO,NH-heteroaryl, SONH-alkyl-aryl, SOzH, SO,O-alkyl,
SO,C-aryt, SO,C-alkyl-aryt, alkyl, cycloalkyl, heterocyciyt, aryl or heteroaryl, n can
have the value 0, 1, 2 or 3 and the alkyl-, cycloalkyl-, heterocyclyl-, aryl-, heteroaryl-,
alkyl-cycloalkyl-, alkyl-heterocyclyl-, alkyl-aryl- and alkyl-heteroaryi substituents for their
part can in turn be substituted,

(I unsubstituted or substituted heteroaryl, wherein the heteroaryl group can be
substituted with one or more, the same or different F, CI, Br, I, CF;, 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(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-aryi,
NHSO,-alkyl-heteroaryl, NO,, SH, S-alkyl, S-aryl, S-heteroaryt, OH, OCF,, O-alkyl, O-
cycloalkyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyi-heterocyclyl, O-alkyl-aryl, O-
alkyl-heteroaryl, OC(O}-alkyl, OC(O)-cycloalkyl, OC(O)-heterocyclyl, OC{O)-aryi,
OC(O)-heteroaryl, OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OSO;H, OSO,-alkyl,
0OS0O,-cycloalkyl, OSCy-heterocyciyl, OSO,-aryl, OSO,-heteroaryl, 0OSO,-alkyl-aryl,
0OS0g-alkyl-heteroaryl, OP(O)}OH),, C(O)-alkyl, C{O)-aryl, C{O)-heteroaryl, CO.H,
COs-alkyl, COs-cycloalkyl, COs-heterocyclyl, COj-aryl, CO,-heteroaryl, CO,-alkyl-
cycloalkyl, COg-alkyl-heterocyclyl, CO,-alkyl-aryl, COp-alkyl-heteroaryl, C{O)-NH,,
C(O)NH-alkyl, C(O)NH-cycloalkyl, C(O}NH-heterocyclyl, C(O)NH-aryl, C{O)NH-
heterocaryl, C{(O)NH-akkyl-cycloalkkyl, C{O)NH-alkyl-heterocyclyl, C(O)NH-alkyl-aryl,
C(O)NH-alkyl-heteroaryt, C(O)N(alkyl),, C{O)N(cycloalkyl)s, C(O)N(aryl),,
C(O)N(heteroaryl),, SO,NH,, SO,NH-alkyl, SO,NH-aryl, SO,NH-heteroaryl, SO,NH-
alkyl-aryl, SO3H, 80,0-alkyl, SO,0-aryl, SO,O-alkyl-aryl, alkyl, cycloalkyl,
heterocyclyl, alkyl-cycloalkyl, alkyl-heterocyciyl, alkyl-aryl, alkyl-heteroaryl, aryl or
heteroaryl, and the alkyl-, cycloalkyl-, heterocyclyl-, alkyl-cycloalkyl, alkyl-heterocyclyl,
alkyl-aryl, alkyl-heteroaryl, aryl- and heteroaryl substituents for their part can in turn be
substituted,

(1) NR3R4, wherein R3 and R4 independently of one another can be hydrogen, alkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, alkyl-cycloalkyl, aikyl-heterocyciyl, alkyi-aryl or
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alkyl-heteroaryl and the alkyl-, cycloalkyl-, heterocyclyl-, aryl- and heteroaryl-, alkyl-
cycloalkyl, alkyl-heterocyclyl, alkyl-ary! or alkyl-heteroary! substituents for their part can
in furn be substituted,

or R3 and R4 fogether mean cycloalkyl or heterocyclyl, wherein cycloalkyl and
heterocyclyl for their part can in turn be substituted.

and R2

(Iy unsubstituted or substituted alkyl-ary! wherein the alkyl-aryl group can be substituted
with one or more, the same or different F, Cl, Br, I, CF; CN, NH,, NH-alkyl, NH-
cycloalkyl, NH-heterocyclyl, NH-aryl, NH-hetercaryl, NH-alkyl-cycloalkyl, NH-alkyl-
heterocyclyl, NH-alkyl-aryl, NH-alkyl-heteroaryl, N{alkyl),, NHC(O}-akkyl, NHC(O}-
cycloalkyl, NHC(O)-heterocyclyl, NHC(O)-aryl, NHC(O)-heteroaryl, NHC(O}-alkyl-aryi,
NHC(O)-alkyl-heteroaryl, NHSO,-alkyl, 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, =0, OH, OCF;, O-alkyl, O-
cycloalkyl, O-heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl,
O-alkyl-aryl, O-alkyl-heteroaryl, OC(O}-alkyl, OC(Q)-cycloalkyl, OC{O)-heterocyclyl,
OC(O)-aryl, OC(O)-heteroaryl, OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OSOzH,
OS0;-alkyl, OS0s-cycloalkyl, OSO,-heterocyclyl, OSC,-aryl, OSO,-heteroaryl, OSO,-
alkyl-aryl, OSO-alkyl-heteroaryl, OP{O){(OH),, C({O)-alkyl, C(O)-aryl, C(O}-heteroaryi,
CO:H, CO,-alkyl, CO,-cycloalkyl, CO,-heterocyclyl, CO,-aryl, CO,-hetercaryl, CO,-
alkyl-cycloalkyl, COz-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,
C(O)NH-alkyl-heteroaryl, C(O)N(alkyl),, C(O)N{cycloalkyl),, C(O)N(aryl),,
C(O)N(heteroaryl),, SO-alkyl, SO-aryl, SOs-alkyl, SO-aryl, SO,NH,, SO,NH-alkyl,
SO NH-aryl, SO,NH-heteroaryl, SO,NH-alkyl-aryl, SO;H, SO,0-alkyl, SO,0-aryl,
SO,0-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl,

(It) unsubstituted or substituted alkyl-heteroaryl wherein the alkyl-heteroaryl group can
be substituted with one or more, the same or different F, Cl, Br, |, Ck;, CN, NH,, NH-
alkyl, NH-cycloalkyl, NH-heteracyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl, NH-
alkyl-heterocyclyl, NH-alkyl-aryl, NH-alkyl-heteroaryl, 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, NHSO,-alkyl, 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-
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cycloalkyl, O-heterocyclyl, O-aryl, O-heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl,
O-alkyl-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-hetercaryl, OSO;H,
0OSO,-alkyl, OSO,-cycloalkyl, OSO,-heterocyclyl, OSOz-aryl, OSO,-heteroaryl, OSO,-
alkyl-aryl, OSOs-alkyl-heteroaryl, OP{O)}(OH),, C(O}-alkyl, C{O)-aryi, C(O}-heteroaryl,
CO,H, COj-alkyl, CO;-cycloalkyl, CO,-heterocyclyl, CO,-aryl, CO,-heteroaryl, CO,-
alkyl-cycloalkyl, COz-alkyl-heterocyclyl, CO,-alkyl-aryl, CO,-alkyi-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-alkyi-aryl,
C(O)NH-alkyl-heteroaryl, C(O)N(alkyl),, C(O)N(cycloalkyl)s, C(O)N(aryl)z,
C(O)N(heteroaryl),, SO-alkyl, SO-aryl, SOs-alkyl, SOs-aryl, SO,NH,, SO,NH-alkyl,
SO;NH-aryl, SO,NH-heteroaryl, SC,NH-alkyl-aryl, SOz;H, SO,O-alkyl, SO,O-aryl,
S0O,0-alkyl-aryl, cycloalkyl, heterocyclyl, aryl or heteroaryl,

its physiologically folerated saits, 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 physiological and/or pathophysiological states in mammals mediated by 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-pentyi, iso-pentyl, nec-pentyl,
n-hexyl, 2-hexyl, n-octyl, ethylenyl {vinyl}, ethynyl, propenyl {(-CH2CH=CH2; -CH=CH-
CH3, -C{=CH2)-CH3), propinyl (-CH2-C=CH, -C=C-CH3), butenyl, butinyl, pentenyl,
pentinyl, hexenyl, hexinyl, heptenyl, heptinyl, octenyl, octinyl” which can be used for the
production of a medicament for the ireatment or prevention of physiological and/or
pathophysiclogical states in mammals mediated by signal transduction pathways
selected from the group consisting of:

the PISK-Akt signal iransduction pathway and/or the ras-Raf-Mek-Erk signal
transduction pathway .

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

In a further preferred embodiment, compounds according to the general formula () are
prepared for the aforementioned use, wherein the heteroaryl group is selected from the
group consisting of: “pyrrolyl, furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, pyrazoiyl,
imidazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, phthalazinyl, indolyl, indazolyl,
indolizinyl, benzimidazolyl, quinolinyl, isoquinoclinyl, quinoxalinyl, quinazolinyl,
carbazolyl, phenazinyl, phenothiazinyl, acridiny!”.

In a further preferred embodiment compounds according to the general formula () 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), ethynyi,
propenyl (-CH2CH=CHZ2; -CH=CH-CHS3, -C(=CH2)-CH3}, propinyl (-CH2-C=CH, -C=C-
CHS3), butenyl, butinyl, pentenyl, pentinyl, hexenyl, hexinyl, heptenyl, heptinyl, octenyl,
octinyl” and/or wherein the heterocyclyl group is selected from the group consisting of:
“tetrahvdrofuryl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl”
and/or the heteroaryl group is selected from the group consisting of: “pyrrolyl, furyi,
thienyl, thiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, phthalazinyl, indolyl, indazolyl, indolizinyl, benzimidazolyl,,
guinolinyl,  isoquinolinyl, qguinoxalinyl, quinazolinyl, carbazolyl, phenazinyl,
phenothiazinyl, acridinyl”.

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 80:  1-[3-(4-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy}-phenyl)-pyrido[2,3-
blpyrazin-6-yl}-3-(4-phenyl-butyl)-urea

0 N
@\/\/\NJ‘\N’%\”[N;\(D
H H

Compound 91:  1-[3-(3,5-Dimethyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-
phenyl-butyi)-urea

o) X N\
)J\ I o o
N N N N
H H

10
Compound 92:  1-(4-Phenyl-butyl}-3-[3-(2,3,4-trimethoxy-phenyl}-pyrido[2,3-
blpyrazin-6-yl]-urea

Q\/V\H)Cj\ﬁ/(‘:[:j\&m\
I

15 Compound 93:  1-[3-(4-Methyl-piperazin-1-yl)-pyrido[2,3-blpyrazin-6-yi}-3-(4-phenyl-
butyl}-urea

~ N\

Compound 94:  1-[3-(3H-Benzoimidazol-5-yl}-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-
20  butyh-urea

N
©\/\/\NJLN N/ NJ\@N
H H N/>
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Compound 95:  1-[3-(3-Amino-phenyl)-pyrido{2,3-b]pyrazin-6-yl}-3-(4-phenyi-butyl)-
urea

0 X N\
)k | N NH,
N N N N
H H

Compound 96:  1-(4-Phenyl-butyl)-3-(3-piperazin-1-yl-pyrido[2,3-b]pyrazin-6-yl}-
urea; hydrochloride

QMNiNQ:j\N/\
H H L

10
Compound 97:  1-[3-(1-Methyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl}-3-(4-p-
tolyl-butyl)-urea

moﬁN\
1 I/J\C
N” N7 N7 N PN
H H N
N

15 Compound 98: 1-[3-(3,4-Dimethoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yi]-3-((R}-1-
methyl-4-phenyl-butyl)-urea

@\NLH/?!\E/@:B\@O\
T

Compound 99:  1-[4-(4-Fluoro-phenyl)-butyi]-3-[3-(1-methyi- 1 H-pyrazol-4-yl)-
20 pyrido[2,3-b]pyrazin-6-yi]-urea

F\©\/\/\ j\ ﬁN\
N
N N N N = N
H o H —/
N
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Compound 100: 1-(4-Methyl-4-phenyl-pentyl}-3-[3-(1-propyl-1H-pyrazol-4-yl)-
pyrido{2,3-blpyrazin-6-yil-urea

0 ~ N\
N/ILN [ N/ N/ =

Compound 101:  1-[3-(2,4-Dimethoxy-phenyl}-pyrido{2,3-blpyrazin-6-yl}-3-(4-phenyl-
butyl)-urea

~
@\N\OQN\j\é\
A
N° "N° "N N
H H
(@]
5

10
Compound 102 1-[3-(2-Ethoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-
urea

o) ~ N\ O/\

Compound 103: 1-[3-(3,5-Dichloro-4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-
phenyl-butyl)-urea

@LMI?EL@E

20 Compound 104: 1-[3-(3-Hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-
butyl)-urea

o) \N\
J AL ox
N° N N

15
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Compound 105; 1-{(4-Phenyl-butyl)-3-[3-(2H-pyrazol-3-yl)-pyrido[2,3-blpyrazin-6-yl]-
urea

@] N N\
NSNS W N
H H \ / N

Compound 106: 1-[3-(4-Hydroxy-2-methyl-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-
phenyl-butyl)-urea

@\/\A I /(\IN\j\@\
N N N N
H H
OH

10

Compound 107: Acetic acid 4-{6-[3-(4-phenyl-butyl}-ureido]-pyrido[2,3-b]pyrazin-3-
yl}-phenyl ester

o SN
Q/\/\N)'\le\}@ o)
H H o

15

Compound 108: 1-[3-(1-Ethyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-
butyl)-urea

Qo L
/U\ b e
N™ 'N” 'N” 'N =

20 Compound 109: 1-[3-(3-Bromo-4-hydroxy-phenyl)-pyrido[2,3-bjpyrazin-6-yi]-3-(4-
phenyl-butyl}-urea

0 ~ N\
/U\ P! — — Br
N N N N
H H

OH
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Compound 110: 1-(4-Phenyi-butyl)-3-(3-pyridin-3-yl-pyrido{2,3-blpyrazin-6-yl)-urea
N
@\A/\ I /(\t[ _
/U\ N~
N~ N7 N7 N SN
H H |
S

5 Compound 111: 1-[3-(1-Methyl- {H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl]-3-(1,2,3,4-
tetrahydro-naphthalen-2-yimethyl}-urea

J M
N N N N =N
N

10 Compound 112: 1-[3-(2,3-Dimethoxy-phenyl}-pyrido[2,3-blpyrazin-6-yl]-3-((R)-1-
methyl-4-phenyl-butyl}-urea

QA)\NO/(\/\‘/N\
/tL I/ =
N N N
H H
7 '
O\

15  Compound 113: 1-[3-(5-Methyl-1-phenyl-1H-pyrazol-4-yl}-pyrido[2,3-blpyrazin-6-yl]-
3-(4-phenyl-butyl)-urea

— 2
N)J\N N N ZN
H H Y,
N



WO 2012/136691 5 PCT/EP2012/056138

Compound 114: 1-[3-(1-Butyl-1H-pyrazol-4-yf)-pyrido[2,3-b]pyrazin-6-yl}-3-(4-
phenyl-butyl)-urea

0O SN

Compound 115: 1-[4-(4-Methoxy-phenyl)-butyl}-3-[3-(1-methyl-1H-pyrazol-4-yl)-
pyrido[2,3-blpyrazin-6-yl}-urea

|
J
N N N N N
H H _N
N

10 Compound 116: 1-(4-Phenyl-butyl)-3-[3-(piperidin-4-ylamino)-pyrido[2,3-bJpyrazin-6-
yil-urea

o QH
A 400,

Compound 117 1-(4-Phenyl-buty)-3-{3-[{pyridin-4-yimethyl}-amino]-pyrido{2,3-
15 Dbjpyrazin-6-yl}-urea

©\/\AN N N’\Q\]

Compound 118: 1-[3-(4-Methoxy-phenyl)-pyrido{2,3-blpyrazin-6-yl}-3-(4-phenyl-
butyh)-urea

QAAJC(
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Compound 118: 1-{4-Phenyl-butyl)-3-(3-propylamino-pyrido[2,3-blpyrazin-6-yl)-urea
NJ\N NSNS
H H H

5 Compound 120: 1-(4-Phenyi-butyl)-3-(3-o-tolyl-pyrido[2,3-bjpyrazin-6-yl)-urea
N
9] ] N AN
)]\ ZN~
N N N N
H H

Compound 121: 3-{6-[3-(4-Phenyl-butyl)-ureido}-pyrido{2,3-bjpyrazin-3-yl}-benzoic
10 acid ethyi ester

O t/\/ N Q
Q//\/\N)J\ﬁJ\Nél\N/J\dO/\

H

Compound 122: Ethyl-carbamic acid 4-{6-[3-(4-phenyl-butyl}-ureido}-pyrido[2,3-
15  blpyrazin-3-yl}-pheny! ester

O X N\
©\/\/\NJLNINENJ\©\ 0
H H oj\g’\

Compound 123: 1-[3-(4-Amino-3-methoxy-phenyl)-pyrido|2,3-b]pyrazin-6-yl]-3-(4-
20 phenyi-butyl)-urea

©\/\/\ 1 er 1
N/U\N Xy \NJUO\
H H
NH,



WO 2012/136691 17 PCT/EP2012/056138

Compound 124: 1-[3-(2-Methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yi]-3-(4-phenyl-
butyl)-urea

QV\ALII%

5 Compound 125: 1-((R)-1-Methyl-4-phenyl-butyl}-3-[3-(2,3,4-trimethoxy-phenyl)-
pyrido{2,3-b]pyrazin-6-ylj-urea

O \N\
M
N~ N7 N
H H
o o~
10\

Compound 126: 1-(1-Methyl-4-phenyl-buty!)-3-[3-(1-propyi-1H-pyrazol-4-yl)-
10 pyrido[2,3-blpyrazin-6-yi}-urea ‘

0 N
Q/\/Lﬁkﬁml{l‘jﬁ?\l’\/

Compound 127: 1-{3-[1-{2-Morpholin-4-yl-ethyl)-1H-pyrazol-4-yi]-pyrido{2,3-
15 bjpyrazin-6-yi}-3-(4-phenyl-butyl)-urea

@vm%

Compound 128: 1-[3-(2-Ethoxy-phenyl}-pyrido[2,3-blpyrazin-6-yi}-3-((R)-1-methyl-4-
phenyl-butyl}-urea

20
N
Phe
@'\/\/l\N)J\N N/ NJ‘\/@
H H
0
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Compound 129: 1-{3-(3-Chloro-4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yi]-3-((R)-1-
methyl-4-phenyl-butyl)-urea

//N
DA T o
CH

5 Compound 130: 1-[3-(2-Amino-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-
urea

)J\ = /:\ i E
N N N N
H H

10 Compound 131: 1-(4-Oxo-4-phenyl-butyl)-3-[3-(1-propyl-1H-pyrazol-4-yl}-pyrido[2,3-
blpyrazin-6-ylj-urea

NJ\N | N7 N/]\f\
5 H H \N/N’\____

15 Compound 132: Carbonic acid ethyl ester 4-{6-[3-(4-phenyl-butyl)-ureido]-pyrido{2,3-
blpyrazin-3-yl}-phenyl ester

O N N\
Q\/VNJLN’(NIN’L@ o
H H oo~

20 Compound 133: 1-[3-(2-Hydroxy-phenyl)-pyrido|2,3-b]pyrazin-6-yi]-3-(4-phenyi-
butyl)-urea

N N N N
H H
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Compound 134: 1-[3-(4-Hydroxy-cyclohexylamino)-pyrido[2,3-blpyrazin-6-yl]-3-(4-
phenyl-butyl}-urea

@\/\/\ I /@N\ B
/U\ l i~ J\ o
N N N N N

H H H

Compound 135: 2,2-Dimethyl-propionic acid 4-{6-[3-{(4-phenyl-butyl}-ureido]-
pyrido{2,3-b]pyrazin-3-yi}-phenyl ester

N\
%NiNQNb O
H H OJ\}/

10

Compound 137: 1-[3-(4-Methylsulfanyl-phenyl}-pyrido[2,3-b]pyrazin-6-yl}-3-(4-
phenyl-butyl)-urea

N\
S
|

15
Compound 138: 1-[3-(3-Cyano-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-
urea

0O ~N N\
)]\ ‘ =
N N N N
H H
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Compound 139: 1-(4-Phenyl-butyl)-3-[3-(3,4,5-trimethoxy-phenytamino)-
pyrido[2,3-b]pyrazin-6-yl}-urea

O/
O
~
'®) | ~ N\
/U\ NN 0
N N N N N
H H H \

Compound 140: 1-{3-[(8)-1-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-pyrido[2,3-
blpyrazin-6-yl}-3-(4-phenyl-butyl}-urea

OH
0O S Ns Cl
)J\ | ~ o Yy
N” NN N7 N @
H H H
10

Compound 141: 1-[3-(3-Hydroxy-4,5-dimethoxy-phenylamino)-pyrido[2,3-blpyrazin-6-
yl}-3-(4-phenyi-butyh)-urea

O/
0
©\/\/\ i ﬁl\l\j\/@\
~ ~
N/U\N N N N OH
H H H

Compound 142: 1-{3-[1-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-pyrido[2,3-
b]pyrazin-6-yl}-3-(4-phenyl-butyl)-urea

N OH
O Ny R Cl
XA
N~ 'N° N N N
H H H

15

20



WO 2612/136691 o1 PCT/EP2012/056138

Compound 144: 1-[3-{4-Fluoro-2-hydroxy-phenyl)-pyrido[2,3-blpyrazin-6-yi}-3-(4-
phenyl-butyl)-urea

QWAI\/EL@

5 Compound 145: 1-{3-[4-Methoxy-3-(morpholine-4-sulfonyl)-phenyi]-pyrido]2,
b]pyrazin-6-yl}-3-(4-phenyl-butyl}-urea

(\O
N
AN N
AN
)}\ S o S\
N N N N \O
H H

O

Compound 146: 1-[3-(2-Methoxy-pyridin-3-yl}-pyrido[2,3-b]pyrazin-6-yi}-3-(4-
10 phenyl-butyl)-urea

@/\/\ I ﬁN\ O/

N/U\N N SN N
H H I

7

Compound 147: 1-[3-(4-Hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-((R)-1-methyl-4-
15 phenyl-butyl)-urea

Q\/VI\OQN\j@
PP

N N N N

H H

OH
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Compound 148: 1-[3-(8-Hydroxy-4-methoxy-phenyl)-pyrido[2,3-blpyrazin-6-yl}-3-
{(R)-1-methyl-4-phenyl-butyl}-urea

0O \N\
J A o
N~ "N~ 'N° N
H H
O
|

5 Compound 149: 1-(3-Furan-3-yl-pyrido[2,3-blpyrazin-6-yi)-3-((R)-1-methyl-4-phenyl-
butyl)-urea

0 ~ N\
NAN i N/ N/ =
H H P

10 Compound 150: 1-((R)-1-Methyl-4-pheny!-butyl)-3-(3-pyridin-3-yl-pyrido{2,3-
blpyrazin-6-yl)-urea

N/U\N N SN N
H H |

=

15 Compound 151: 1-[3-(3-Hydroxy-4-methoxy-phenyl)-pyrido[2,3-blpyrazin-6-yI]-3-(4-
phenyl-butyl)-urea

0] \N\
JC L Lo
N "N° "N° N
H H P
O
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Compound 152: 1-(3-Furan-3-yi-pyrido[2,3-b]pyrazin-6-yl)-3-(4-phenyl-butyl)-urea

@) l X BN
o
N N N N =
H H O
——

5 Compound 153: 1-((R}-1-Methyl-4-phenyl-butyl)-3-[3-(4-methyl-piperazin-1-yl)-
pyrido[2,3-b]pyrazin-6-yl}-urea

10 Compound 154: 1-({R)-1-Methyl-4-phenyi-butyl}-3-{3-piperidin-1-yl-pyrido[2,3-
b]pyrazin-6-yl)-urea

15 Compound 155: 1-[3-(1-Methyl-1H-pyrazol-4-yi)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-
phenyl-butyl)-urea
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Compound 156: 1-[3-(4-Hydroxymethyl-2-methoxy-phenyl}-pyrido[2,3-blpyrazin-6-yl]-
3-((R)-1-methyi-4-phenyl-butyl}-urea

©\/\)\OQN\
L
N N N N
H H
O
! OH

Compound 157: 1-((R)-1-Methyl-4-phenyl-butyl)-3-(3-pyridin-4-yl-pyrido[2,3-
blpyrazin-6-yl)-urea

N
©WLN)()I\§/CNI\N]®

H

Compound 158: 1-[3-(3-Hydroxymethyl-2-methoxy-phenyl)-pyrido[2,3-blpyrazin-
6-yl]-3-((R)-1-methyl-4-phenyi-butyl}-urea

©\/\/L i /CjiN\
I A A 2
N N N N
H H
O
|
OH

15
Compound 159: 1-(4-Phenyl-butyl}-3-[3-(1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yl}-
urea
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Compound 160: 1-[3-(4-Hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-
butyl}-urea

A NQ\Q
H H
OH

Compound 161. 1-[3-(2-Methoxy-pyridin-3-y)-pyrido[2,3-b]pyrazin-6-yl}-3-((R}-1-
methyi-4-phenyl-butyl)-urea

@\/vl\ I ﬁN\
/ =
N/LN N N =
H H |
7
C!) N
10 Compound 162: 1-{3-[1-{3-Hydroxy-propyl)-1H-pyrazol-4-yi]-pyrido[2,3-b]pyrazin-
6-yi}-3-(4-phenyl-butyl)-urea

)L - -~
(N TN

15 Compound 163: 1-{3-[1-(2,2-Difluoro-ethyl)-1H-pyrrol-3-yl}-pyride[2,3-b]pyrazin-6-yl}-
3-(4-phenyl-butyt}-urea

O \N\
.2 X ;\Y
Ny VN f;\{\]—}/F
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Compound 164: 1-(1-Methyl-4-phenyl-butyi)-3-[3-(1-methyl-1H-pyrazol-4-yi}-
pyrido[2,3-b]pyrazin-6-yl]-urea

Compound 165: Phosphoric acid mono-{4-{6-[3-(4-phenyi-butyl)-ureido]-pyrido[2,3-
blpyrazin-3-yl}-phenyl) ester

N\
Q\N\ﬁj\ﬁm“‘%\
o~

Compound 166: 1-((R)-1-Methyl-4-phenyl-buty!)-3-(3-morpholin-4-yl-pyrido[2,3-
blpyrazin-6-yl)-urea

QwANiN/@:j\N/\
H o H K/O

o)
é/

| SOH
10 OH

15

Compound 167: 1-[3-(4-Hydroxymethyl-phenyl)-pyrido{2,3-bjpyrazin-6-yi]-3-((R)-1-
methyl-4-phenyl-butyl)-urea

OH
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Compound 168: 1-({R)- 1-Methyl-4-phenyl-butyl}-3-{3-[ 1-(2-morpholin-4-yl-ethyl)-
1H-pyrazol-4-yl]-pyrido[2,3-blpyrazin-6-yl}-urea

o) AN N\
@/VLN/U\N/(NINJT/\
H H /N#\___ /’.—\O

Compound 169: 1-{(4-Methyl-4-phenyl-pentyl)-3-13-(1-methyl-1H-pyrazol-4-yl)-
pyrido[2,3-blpyrazin-6-ylj-urea

JU

N~ N7 N7 N Z

H H _N
N

Compound 170: 1-((R}-1-Methyl-4-phenyl-butyl}-3-[3-(1-propyl-1H-pyrazol-4-yi)-
pyrido[2,3-b]pyrazin-6-yl]-urea

N\
=\ TN

Compound 171: 1-((R)-1-Methyl-4-phenyl-butyl}-3-[3-(1H-pyrazol-4-yl)-pyrido[2,3-
blpyrazin-6-yl]-urea

QV\)\NJLII]Y

Compound 172: 1-(4-Phenyl-butyl)-3-(3-pyrrolidin-1-yl-pyrido[2,3-b]pyrazin-6-yl}-urea

AN N\
Q\N\HEHIN:[NJ\NQ

10

15
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Compound 173: 1-({R)-1-Methyl-4-phenyl-butyl)-3-(3-pyrrolidin-1-yl-pyrido[2,3-
blpyrazin-6-yl)-urea

Miﬁm:lmo

5 Compound 174: 1-[3-(3-Fluoro-4-hydroxy-phenyl}-pyrido|2,3-blpyrazin-6-yl]-3-(4-
phenyl-butyl)-urea

) ~ N\
/lk I —~ = F
N N N N
H H
OH

Compound 175: 1-[3-(3-Hydroxymethyl-phenyl)-pyrido[2,3-b]pyrazin-6-yi]-3-(4-
10 phenyl-butyl)-urea

QWJ\IIkg

Compound 176: 1-(3-Morpholin-4-yl-pyrido]2,3-b]pyrazin-6-y1)-3-(4-phenyi-butyl)-
15 urea

AN N\
Q\AAQJ?\H/@N;LN/\
L_0
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Compound 177: 1-[3-(8,5-Dimethyl-1 H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-

((R)-1-methyl-4-phenyl-butyl)-urea

QPP ﬁlﬁ

5 Compound 178: 1-[3-(3,4-Dimethoxy-phenyl)-pyrido|2,3-blpyrazin-6-yl]-3-(4-phenyl-

butyl)-urea
/U\ ~ = O\
N N N N
H H
O
\

Compound 179: 1-[3-(2-Methoxy-phenyl)-pyridof2,3-bjpyrazin-6-yi]-3-((R)-1-
10 methyl-4-phenyl-butyl)-urea

@\/\/LO \N\

)k i/ ~

N N N
H
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Compound 180: 1-((R)-1-Methyl-4-phenyl-butyl}-3-{3-(1-methyl-1H-pyrazol-4-yl)-
15 pyrido{2,3-bjpyrazin-6-ylj-urea
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Compound 181: 1-[3-(3-Hydroxymethyl-phenyl}-pyrido[2,3-blpyrazin-6-yl]-3-({R)-
1-methyl-4-phenyl-butyl}-urea

@V\/l\ I QNEOF\

)j\ | N

N N N N OH
H H

Compound 182: 1-[3-(4-Hydroxymethyl-phenyl}-pyrido[2,3-b]pyrazin-6-yl}-3-(4-
phenyl-butyl)-urea

©\/\/\ 1 /O:N\
B
N N N N

10

Compound 183: 1-[3-(2,4-Dimethoxy-phenyl}-pyrido[2,3-blpyrazin-6-yi]-3-{(R)-1-
methyi-4-phenyl-butyl)-urea

15  Compound 184: 1-(4-Phenyl-butyl}-3-(3-pyridin-4-yi-pyrido[2,3-bjpyrazin-6-yl}-urea

@\/\/\ i /(\IN\
N)]\N N N
H H
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Compound 185: 1-13-(3-Fluoro-4-hydroxy-phenyl}-pyrido[2,3-blpyrazin-6-yl]-3-
{{R)-1-methyl-4-phenyl-butyl)-urea

®) ~ N\
)J\ | o~ /l©i F
N N N N
H
OH

H

Compound 186: 1-[3-(3-Chloro-4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-6-yl]-3-(4-
phenyl-butyl)-urea

O ~ N\
/U\ ’ —~ ~ Ci
N N N N
H H
OH
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Compound 187: 1-[3-((8)-3-Methyl-morpholin-4-yl}-pyrido[2,3-blpyrazin-6-yi]-3-
((R)-1-methyl-4-phenyl-butyl)-urea

QWLNiN/ENj:iD\N
H H K/O

Compound 188: 1-[3-(4-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy}-phenyl)-pyrido[2,3-
blpyrazin-6-yl}-3-((R)-1-methyl-4-phenyl-butyl)-urea

©\NLNO QN\]\Q
L
OA\/O\/\O/\/OH

15

20
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Compound 189: 1-{3-[1-(2-Hydroxy-ethyl)-1H-pyrazol-4-yl]-pyrido[2,3-b]pyrazin-6-yi}-
3-(4-phenyi-butyl)-urea

g j\f
N N° 'N° 'N =
i H H < \—0H

Compound 1984: 2-Methoxy-4-{6-[3-(4-phenyi-butyl)-ureido]-pyrido[2,3-b]pyrazin-3-yi}-
benzoic acid

o) | X N\
)J\ I o
N N N N
H H
OH
10 ©

Compound 195: (S)-2-Amino-3-(4-{6-[3-((R)-1-methyl-4-phenyl-butyl)-ureido}-
pyrido[2,3-blpyrazin-3-yl}-phenyl)-propionic acid; hydrochloride

o H

15

Compound 196:  3-{6-[3-((R)-1-Methyl-4-phenyi-butyl)-ureido]-pyrido[2,3-b]pyrazin-
3-yl}-benzoic acid

20



WO 2012/136691 13 PCY/EP2012/056138

Compound 197: (8)-2-Amino-3-(4-{6-[3-(4-phenyl-butyl)-ureido}-pyrido[2,3-
blpyrazin-3-yl}-phenyl)-propionic acid

D S0

Compound 198:  3-{6-[3-(4-Phenyl-butyl)-ureido]-pyrido[2,3-blpyrazin-3-yi}-benzoic
acid

QWJ\I\/O\@A

10  Compound 199: 1-{3-[4-(2-Methoxy-ethoxy)-phenyl]-pyrido[2,3-bjpyrazin-6-yl}-3-(4-
phenyl-butyl}-urea

Ns
©\/VN ﬁ ]\@O’\/O\

H

16 Compound 200: rac 1-{3-[4-(2-Hydroxy-propoxy)-phenyl}-pyrido[2,3-blpyrazin-6-yl}-3-
{4-phenyl-butyl)-urea

@\/\/\ X ﬁl\!\
oY
OH

20 Compound 201: 1-(3-{4-[2-(2-Hydroxy-ethoxy)-ethoxy]-phenyl}-pyrido[2,3-b]pyrazin-6-
yl}-3-(4-phenyl-butyl)-urea
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Compound 202:
1-{3-[4-(2-Morpholin-4-yl-ethoxy}-phenyl}-pyrido[2,3-b]pyrazin-6-yi}-3-(4-phenyl-butyl)-
urea

O N N\
e
©\/\/\H ﬁ N NJ@\ (\})

o™~N

Compound 203: 1-3-(3-Methoxymethyi-phenyl}-pyrido[2,3-b]pyrazin-6-yll-3-((R)-1-
methyl-4-phenyl-butyl}-urea

@\/VL i /E\//LN\
N)]\N NT SN o~
H H

Compound 204: 1-{3-[3-(2-Methoxy-ethoxymethyl)-phenyl]-pyrido[2,3-b]pyrazin-6-yi}-
3-{{R)-1-methyl-4-phenyl-butyl)-urea

@\/\)\ I /@:N\
N)J\N 7 N/l\©/~0/\/o\
H H

Compound 205: 1-{3-[3-(2-Dimethylamino-ethoxymethyl)-phenyl]-pyrido[2,3-b]pyrazin-
6-yl}-3-((R)-1-methyl-4-phenyl-butyl}-urea

H H
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20
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Compound 206: Methanesulfonic acid 3-{6-[3-((R)-1-methyl-4-phenyl-butyl)-ureidc]-
pyrido[2,3-b]pyrazin-3yl}-benzyl ester

N
)J\N [\i/ N/ O/S\
H H

Compound 207: 1-((R)-1-Methyl-4-phenyl-butyl)-3-{3-[3-(2-morpholin-4yl-
ethoxymethylphenyl] pyrido{2,3-blpyrazin-6-yl}-urea

OV\)\NELN/@:DUO/\/O

10
Compound 208: Ethyl-carbamic acid 3-{6-[3-{(R)-1-methyl-4-phenyl-butyl)-ureido]-
pyrido|2,3-bjpyrazin-3-yi}-benzyl ester

'e) N N\ O
N N N N O N
H H H

15
Compound 209: 1-{(R)-1-Methyl-4-phenyl-butyl}-3-{3-[3-((2R,3R,48,5S8,6R)-3,4,5-
trihydroxy-6-hydroxymethyl-tetrahydro-pyran-2-yloxymethyl)-phenyl]-pyridof2,3-
blpyrazin-6-yl}-urea

20
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which can be used for the production of a medicament for the treatment or prevention
of physiological and/or pathophysiclogical states in mammals mediated by the ras-Raf-
Mek-Erk signal transduction pathway.

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 (I) and preferred
embodiments as well as the explicitly specified pyridopyrazine compounds 90 to 189,
194 to 209 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
90 {0 189, 194 {0 209 basically have the following meanings uniess 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. Cs-g-alkanyls, Cy-g-alkenyls and Cq-s-alkynyls. Alkenyls have at
least one C-C double bond and alkynyis 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, ter-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-CHj;, -C(=CH,)-CH,)},
propynyl (-CH.-C=CH, -C=C-CHs), butenyl, butynyl, pentenyl, pentynyl, hexenyl,
hexynyl, heptenyl, heptynyl, octenyl, octadieny! 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 (C;s-Cg)cycloalkyl. The
cycloalky! 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 (1) can be effected via any possible ring member of the cycloalkyl
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radical. Preferred cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl, cyclopentenyl and
cyclooctadienyl.

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,
opticnally 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 heterocyclyt radical may also be part of a bi- or
polycyclic system, where, for example, the heterocyclyl radical is fused to an aryl,
heteroaryl or cycloalkyl 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, oxapiperidinyl 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 to a heterocyclyl, heteroaryl or cycloalkyl radical as
defined herein by any possible and desired ring member(s), for example fo
tetrahydrofuran,  tetrahydrothiophene, pyrrolidine, 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, indenyl or 1,2,3,4-
tetrahydronaphthyl.

The expression “heteroaryl” represents a 5-, 6- or 7-membered cyclic aromatic radical
which contains at least 1 heterocatom, 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 alsc be part of a bi- or polycyclic
system, where, for example, the heteroaryi radical is fused to a heterocyclyl, aryl or
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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 heteroaryl! radical. Preferred heteroaryl radicals are pyrrolyl, furyl,
thienyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, isoxazolyl, pyrazolyl, imidazolyl,
triazole, tetrazole, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, phthalazinyl,
indolyl, indazolyl, indolizinyl, benzimidazolyl, quinolinyi, isoquinolinyl, quinoxalinyl,
quinazolinyl, pteridinyl, carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl, and
acridinyl.

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

In connection with “alkyl”, “cycloalkyl”, “heterocyclyl”, “aryl”, “heteroaryl”, alkyl-
cycloalky!”, “alkyl-heterocyclyl”, “alkyl-aryl” and “alkyl-heteroaryl” the term substituted is
understood in the sense of this invention unless defined explicitly above in the
description and the claims as the substitution of one or more hydrogen groups by F, Ci,
Br, I, CN, CF;, NH,, NH-alkyl, NH-aryl, N(alkyl),, NO,, SH, S-alkyl, SO;-alkyl, OH,
OCHF,, OCF;, OMe, OEt, O-CH2-CH2-OMe; O-CH2-CH2-OH;
O-CHy-CH,-O-CH,-CH,-OMe;  O-CH2-CH2-NMe,; O-CH2-CH2-morpholinyl; O-Alkyl-
aryl, O-aryl, -O-CH-O-; O-C(O)-NHEt; OSOMe, OSOzH, OP(O}OH),, CHO, CO.H,
SOzH, alkyl, Alkyl-OH or 4-methyl-piperazin-1-ylmethyl. 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 CF3,

-CH,CF; or at different positions as in the case of —CH(OH)-CH=CH-CHCI,. The
multiple substitution can take place with the same or different substituents.
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Insofar as the compounds according to the invention have at least one centre of
asymmetry, they can be present in the form of their racemates, in the form of the pure
enantiomers and/or diastereomers or in the form of mixtures of 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 optically 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
“oure” E or Z isomers, or in the form of mixtures of these double bond isomers.

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

If they possess a sufficiently basic group, such as for example, a primary, secondary or
tertiary amine, the compounds according tc the invention can be converted 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,
frifluoroacetic acid, sulfoacetic acid, oxalic acid, malonic acid, maleic acid, succinic
acid, tartaric acid, racemic acid, malic acid, embonic acid, mandelic acid, fumaric acid,
lactic acid, citric acid, glutamic acid or asparaginic acid. The salts formed include,
among others, hydrochloride, hydrobromide, sulfate, hydrogen sulfate, phosphate,
methane sulfonate, tosylate, carbonate, hydrogen carbonate, formiate, acetate, trifiate,
sulfoacetate, oxalate, malonate, maleate, succinate, tartrate, malate, embonate,
mandelate, fumarate, lactate, citrate, glutaminate and aspartate. The stoichiometry of
the salts of the compounds according to the invention which are formed can be integer
or non-integer multiples of one.
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If they contain a sufficiently acidic group, such as the carboxy group, for example, the
compounds according o the invention can be converted into their physiologically
compatible salts using inorganic and organic bases. Possible inorganic 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 mutltiples 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 agueous solution. In this context, one, two, three or an arbitrary number of
solvate or water molecules can combine with the compounds according to the invention
to form sclvates 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 to 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 converted to metabolites in the body
which optionally can likewise induce the desired biological effect, possibly even in a
mare 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
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that the compounds according to the invention can act or have a modulating or
inhibiting effect with high selectivity.

The surprising advantageous effects of the compounds according to the invention allow
multiple therapy approaches to be pursued in physiological and/or pathophysiclogical
states or clinical pictures which are sensitive for the treatment or modulation of, or are
mediated by, one or more signal transduction pathways.

{t was further surprisingly and advantageously determined that the compounds
according to the invention can also act with high selectivity or have a modulating or
inhibiting effect on the ras-Raf-Mek-Erk signal fransduction pathway or enzymes
thereof and that the multiple mechanisms of action and therapy approaches described
above can also be used with this signal pathway or enzymes comprising a
pharmacologically active quantity of at least one compound selected from the group
consisting of: “compound 90, 91, 92, 93, 94, 85, 96, 97, 98, 99, 100, 101, 102, 103,
104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120,
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 137, 138,
139, 140, 141, 142, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156,
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173,
174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 194,
195, 196, 197, 198, 198, 200, 201, 202, 203, 204, 205, 206, 207, 208 and/or compound
209" and optionally pharmaceutically compatible excipients and/or adjuvanis 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 to measure and determine such
activation, partial activation, inhibition, partial inhibition by means of the usual methods
of measurement and determination. Thus, a partial activation can be measured and
determined in relation to a complete activation; likewise, a partial inhibition in relation to
a complete inhibition.

The terms “inhibiting, inhibition and/or retardation” are understood as follows 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 skilled in the art to
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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 o 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 scape 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 o 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 according to the invention which can be used to produce a medicament for
the treatment or prevention of physiological and/or pathophysiclogical states in
mammals, wherein the treatment or prevention is effected by modulation of the ras-
Raf-Mek-Erk 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 physiclogical and/or pathophysiological states in
mammals, mediated by the ras-Raf-Mek-Erk 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, wherein the treatment or prevention is effected by modulation of the ras-
Raf-Mek-Erk signal transduction pathway.

In a preferred embodiment, the compounds according to the invention are prepared for
the uses described above, wherein the modulation of the ras-Ral-Mek-Erk signal
transduction pathway is effected by modulation of one or more enzymes selected from
the group consisting of: “tyrosine kinase, serine/threonine kinase, receptor tyrosine
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kinase, cytoplasmic tyrosine Kkinase, 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 fo the invention according to the aspects, preferred
embodiments and uses described above which can be used to produce a medicament
for the trealment or prevention of physiclogical and/or pathophysiological states in
mammals, wherein the treatment or prevention is effected by modulation of one or
more enzymes.

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

The compounds according to the invention can be administered within the scope of this
invention o all known mammals, in particular, humans, for the treatment and/or
prevention.

In another preferred embodiment, the compounds according to the invention are
prepared for the uses 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 to the invention can be used within the scope of this
invention for the ftreatment and/or prevention of all known physiological and/or
pathophysiological states.

In a preferred embodiment, the compounds according to the invention are prepared for
the uses described above, wherein the 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
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nervous system and/or meninges, dementia, Alzheimer's disease, hyperproliferative
diseases, psoriasis, endometriosis, scarring, benign prostatahyperplasia (BPH), diseases
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 biladder, gastric
tumour, colorectal tumour, oesophageal cancer, gynocological tumour, ovarian tumour,
cancer of the thyroid, lymphoma, chronic leukaemia, acute leukaemia, restenosis,
diabetes, diabetic nephropathy, fibrotic diseases, c¢ystic fibrosis, malighant
nephrosclerosis, thrombotic microangiopathy syndrome, organ transplant rejection,
glomerulopathy, metabolilc diseases, solid/fixed tumours, rheumatic arthritis, diabetic
retinopathy, asthma, allergies, allergic diseases, chronic obstructive pulmonary diseases,
inflammatory bowel disease, fibrosis, atheriosclerosis, heart diseases, cardiovascular
diseases, diseases of the myocardium, vascular diseases, angiogenetic diseases, kidney
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, hypoglycaemia, hypertension”.

In a further aspect of the present invention, the inventive object was surprisingly achieved
by preparing the compounds according to the aspects, preferred embodiments and uses
described above, for use for the production of a medicament for the treatment or
prevention of physiological and/or pathophysiological states in mammals, wherein the
medicament comprises at least one further pharmacoiogically 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 treatment or
prevention of physiological and/or pathophysiological states in mammals, wherein the
medicament is administered with at least one further pharmacologicaily active substance
before and/or during and/or after treatment.
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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 pathophysiclogical 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 ail known pharmacologically active substances in a combination therapy as
described.

In a preferred embodiment, the compounds according to the invention are prepared for
the uses described above, wherein the further pharmacologically active substance is
selected from the group consisting of: “DNA topoisomerase | and/or Il 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, hexamethylmelamine, hydroxurea, ifosfamide, irinotecan, leucovorin,
formustine, 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,
diethyistilbestrol, 2', 2'-difluorodeoxycytidine, docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, 5-fluorodeoxyuridin, 5-fluorodeoxyuridin monophosphate, fludarabine
phosphate, fluoxymesterone, flutamide, hydroxyprogesterone caproate, idarubicin,
interferon, medroxyprogesterone acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, oxaliplatin, pentostatin, N-phosphonoacetyl-L-aspartate (PALA), plicamycin,
semustine, {eniposide, testosterone propionate, thiotepa, trimethyimelamine, uridine,
vinorelbin, epothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, 5-fluorouracil,
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Herceptin, Avastin, Erbitux, Sorafenib, Gleevec, Iressa, Tarceva, rapamycin, perifosine,
miltefosine, edelfosine, actinomycin D”.

Oral administration can take place, for example, in solid 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 physiclogically compatible adjuvants and
excipients usually used, such as gum Arabic, talc, starch, sugar such as, for example,
mannite, methy! cellulose, lactose, gelatine, surfactants, magnesium stearate,
cyclodextrin, aqueous or non-agqueocus excipients, diluents, dispersants, emulsifiers,
lubricants, preservatives and flavourings (e.g. ether oils). The compounds according o
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 oiniments, 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. intraulerine administration can take place, for example, by means of
diaphragms or other suitable intrauterine devices. In addition, transdermal
adminisiration can be provided, in particular by means of a formulation suitable for this
purpose and/or suitable means such as plasters, for example.

As has already been explained, the new compounds according to the invention can
also be combined with further pharmaceutically active substances. Within the
framework of a combination therapy, the individual active constituents cam be
administered 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 “pharmacoiogically effective quantity” of the combined pharmaceutical
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composition. The administration can be made in a single dose or a piurality of separate
doses.

A suitable unit dose is 0.001 mg to 100 mg of the active substance, i.e. at least one
compound according o 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 80, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101,
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135,
137, 138, 139, 140, 141, 142, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171,
172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188,
189, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208 and/or
compound 208" and optionally pharmaceutically compatible excipients and/or
adjuvants are covered by the present invention.

Preferred and particularly preferred pharmaceutical compositions are those which
comprise at least one of the 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 o the invention, as defined previously, at
feast one further pharmaceutically active substance, as has been described in defail
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 aliows oral administration.

With regard to pharmaceutical compositions comprising compounds according 1o the
invention and with regard to the use of the compounds according to the invention as
medicaments, reference is made to the statements made in connection with the use of
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the new compounds according to the invention themselves with regard to the
possibilities for usage and administration.

In a further aspect of the present invention, the inventive object was surprisingly solved
by preparing a kit comprising a pharmacologically active 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 1o the invention having the general formula (1)
together with preferred exemplary embodiments and in particular compounds 90 to
189, 194 to 209 was made using AutoNom 2000 - Software (ISIS ™/ Draw 2.5; MDL).

General synthetic regulations for the compounds according o the invention

The procedures for manufacturing substituted pyrido[2,3-b]pyrazine according {o the
invention are explained below.

The compounds according to 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, WO2007/054556 and WO
2008/138878 or to the corresponding methods known in the literature o manufacture
the compounds in accordance with the invention. In order to manufacture the initial
compounds, intermediate compounds and the pyridopyrazine according o 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, et al. EP 735025 (1996}

3) D. Catarzi, et al.; J. Med. Chem. 1996, 1330-1336; J. K. Seydel, et al,; J.
Med. Chem. 1994, 3016-3022
4) Houben-Weyl, Methods of Organic Chemistry, Volume E Sc, pp.231-235

5) Houben-Weyl/Science of Synthesis, Volume 16, p. 1269
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68) C.L.Leese, H. N. Rydon J. Chem. Soc. 1955, 303-309; T. S. Osdene, G. M.
Timmis J. Chem. Soc. 1955, 2033-2035

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

8) M. S. A. El-Gaby, et al. Indian J. Chem. Sect. B 2001, 40, 195- 200; M. R.
Myers, et al. Bioorg. Med. Chem. Lett. 2003, 13, 3091-3096 ; A. R. Renslo,
et al. J. Amer. Chem. Soc. 1998, 127, 7459-7460 ; C. O. Okafor, et al. J.
Heterocyclic Chem. 1883, 20, 199-203; C. R. Hopkins, et al. Tet. Lett. 2004,
45, 8631-8633

9) J.Yin, et al. Org. Lett. 2002, 4, 3481-3484 ; O. A. El-Sayed, et al. Arch.

Pharm. 2002, 335, 403-410 ; C. Temple, et al. J. Med. Chem. 1992, 35, 988-
993

10) A. M. Thompson, et al. J. Med. Chem. 2000, 43, 4200-4211; N. A. Dales, et
al. Org. Lett. 2001, 2313-2316; G. Dannhardt, et al. Arch. Pharm. 2000, 267-
274; G. S. Poindexter, et al. Bicorg. Med. Chem. 2004, 12, 507-521; J.-M.
Receveur, et al. Bioorg. Med. Chem. Lett. 2004, 14, 5075-5080

11) G. Heinisch, et al. Arch. Pharm. 1997, 207-210; K. Matsuno, et al. J. Med.
Chem. 2002, 45, 4513-4523; A. M. Papini, et al. J. Med. Chem. 2004, 47,
5224-5229

12) L. Mao, et al. Synthesis 2004, 15 2535-2539; M. Darabantu, et al
Tetrahedron 2005, 61, 2897-2905; E. Ford, et al. Tet. Lett. 2000, 41, 3197-
3198; T. Shiota, et al. J. Org. Chem. 1999, 64, 453-457

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

14} J. W. Huffmann, et al. Biocorg. 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 80

1-[3-(4-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy}-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-
{4-phenyl-butyt)-urea

SPPR N e®
N NN N

H-NMR (DMSO-dg): = 10.08 (s, 1H), 9.41 (s, 1H), 9.33 (s, 1H), 8.30 (m, 3H), 7.59
(d, 1H), 7.22 (m, 5H), 7.14 (m, 3H), 4.57 (m, 1H), 4.21 (m, 2H), 3.80 (m, 2H), 3.62 (m,
2H), 3.56 (m, 2H), 3.50 (m, 2H), 3.44 (m, 2H), 3.34 (m, 2H), 2.68 (m, 2H), 1.75 (m, 2H),
1.60 (m, 2H) ppm

mp: 142 °C

Compound 91

1-[3-(3,5-Dimethyl-1H-pyrazol-4-yl)-pyrido[2,3-b]pyrazin-6-yi}-3-(4-phenyl-buiyl)-urea

N N N N
H H

"H-NMR (DMSO-dg): = 12.61 (s, 1H), 9.99 (s, 1H), 9.18 (s, 1H), 8.90 (m, 3H), 8.28
(d, 1H), 7.61 (d, 1H), 7.20 (m, 4H), 7.13 (m, 1H), 3.12 (m, 2H), 2.64 (m, 2H), 2.50 (m,
6H), 1.73 (m, 2H), 1.58 (m, 2H), ppm

mp: 299-300 °C



WO 2012/136691 PCT/EP2012/056138
- 51 -
Compound 92

1-(4-Phenyl-butyl)-3-[3-(2,3,4-trimethoxy-phenyl}-pyrido[2,3-blpyrazin-6-yl]-urea
N -
QV\/\ I I p@® I
H/U\ N Ol

o

I
5 'H-NMR (DMSO-dg): = 10.10 (s, 1H), 9.32 (s, 1H), 9.11 (s, 1H), 8.35 (d, 1H), 7.62
{m, 2H), 7.20 (m, 4H), 7.12 (m, 1H), 6.99 (d, 1H), 3.89 (s, 3H), 3.84 (s, 3H), 3.82 (s,
3Hj}, 3.33 (m, 2H), 2.64 (m, 2H), 1.71 (m, 2H), 1.58 (m, 2H) ppm
mp: 135-138 °C

TZ

10
Compound 93

1-[3-(4-Methyl-piperazin-1-yl)-pyrido[2,3-blpyrazin-6-yi]-3-(4-phenyl-butyl}-urea
SUSN S|
QJLH NTINTTNTY
K/N\

"H-NMR (DMSO-dg): = 9.73 (s, 1H), 9.39 (s, 1H), 9.11 (s, 1H), 8.63 (s, 1H), 8.04 (d,
1H), 7.21 (m, 6H), 3.75 (m, 4H), 3.28 (m, 2H), 2.64 (m, 2H), 2.38 (m, 4H), 2.22 (s, 3H),
1.73 (m, 2H), 1.54 (m, 2H) ppm

15

20 mp: 181-183 C
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Compound 94

1-[3-(8H-Benzoimidazol-5-yl}-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-urea

Z
=0
=
S
z Z
T

N
»

'H-NMR (DMSO-dg): = 12.72 (m, 1H), 10.08 (s, 1H), 9.52 (s, 1H), 9.35 (s, 1H), 8.60
(m, 3H), 8.36 (m, 2H), 8.23 (bs, 1H), 7.74 (bs, 1H), 7.62 (m, 1H), 7.20 (m, 5H), 3.35 (m,
2H), 2.67 (m, 2H), 1.76 (m, 2H), 1.61 (m, 2H) ppm

mp: 226 °C

Compound 95

1-[3-(8-Aminoc-phenyl)-pyrido[2,3-bjpyrazin-6-yi]-3-(4-phenyl-butyl)-urea

Tz
T

'H-NMR (DMSO-dg): = = 10.07 (s, 1H), 9.28 (s, 1H), 9.22 (s, 1H), 8.34 (d, 1H), 7.65
(d, 1H), 7.51 (m, 1H), 7.43 (d, 1H), 7.22 (m, 5H), 7.13 (m, 1H), 6.77 (m, 1H), 5.33 (s,
oH), 3.33 (m, 2H), 2.66 (m, 2H), 1.71 (m, 2H), 1.59 (m, 2H) ppm

mp: 200-203 °C
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Compound 96

1-(4-Phenyl-buty)-3-(3-piperazin-1-yl-pyrido[2,3-b]pyrazin-6-yl)-urea; hydrochloride

Q\/V\NiNII\:[:j\N/\
H o H i

"H-NMR (DMSO-dg): = 9.79 (m, 1H), 9.26 (s, 1H}, 8.93 (bs, 1H), 8.68 (m, 1H), 8.09
(m, 1H), 7.23 (m, 6H), 3.99 (m, 4H), 3.29 (m, 6H), 2.64 (m, 2H), 1.70 (m, 2H), 1.55 (m,
2H) ppm

mp: 209-211 °C

Compound 97

1-[3-(1-Methyl-1H-pyrazol-4-yb)-pyrido}2,3-bjpyrazin-6-yi}-3-{4-p-tolyl-butyl)-urea

'H-NMR (DMSO-dg): = 9.79 (m, 1H), 10.00 (s, 1H), 9.24 (bs, 1H), 9.15 (s, 1H), 8.56
(s, 1H), 8.26 (m, 2H), 7.54 (m, 2H), 7.10 (d, 2H), 7.02 (d, 2H), 3.95 (s, 3H), 3.34 (m,
2H), 2.24 (s, 3H), 1.70 (m, 2H), 1.55 (m, 2H) ppm

mp: 202-204 °C
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Compound 98

1-[3-(3,4-Dimethoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yi]-3-((R}-1-methyl-4-phenyl-butyl)-
urea

7

"H-NMR (DMSO-de): = 10.01 (s, 1H), 9.46 (s, 1H), 9.19 (s, 1H), 8.33 (d, 1H), 7.95
(m, 2H), 7.65 (d, 1H), 7.16 (m, 6H), 3.87 (m, 7H), 2.64 (m, 2H), 1.74 (m, 2H), 1.59 (m,
2H), 1.22 (d, 3H) ppm

mp: 195-197 °C

Compound 99

1-[4-(4-Fluoro-phenyl)-butyl]-3-[3-(1-methyl- 1H-pyrazol-4-yl)-pyrido[2,3-bjpyrazin-6-yi]-
urea

'"H-NMR (DMSO-dg): = 10.03 (s, 1H), 9.24 (s, 1H), 9.17 (s, 1H), 8.25 (m, 2H}, 7.55
{m, 1H), 7.25 {m, 2H), 7.03 (m, 2H), 3.98 (s, 3H), 2.69 (m, 2H), 1.74 (m, 2H), 1.58 (m,
2H) ppm

mp: 197-200 °C
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Compound 100

1-(4-Methyl-4-phenyl-pentyl)-3-[3-(1-propyl-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yi}-
urea

"H-NMR (DMSO-dg): = 9.97 (s, 1H), 9.19 (s, 1H), 9.16 (s, 1H), 8.61 (s, 1H), 8.27 (m,
2H), 7.52 (m, 1H), 7.38 (m, 2H), 7.24 (m, 2H), 7.12 (m, 1H), 4.16 (m, 2H), 3.19 (m, 2H),
1.68 (m, 2H), 1.76 (m, 2H), 1.31 (m, 6H), 0.87 (m, 3H) ppm

mp: 205-207 °C

Compound 101

1-[3-(2,4-Dimethoxy-phenyl}-pyrido{2,3-blpyrazin-6-yi]-3-(4-phenyl-butyl)-urea

~—QO

'H-NMR (DMSO-de): = 10.05 (s, 1H), 9.31 (s, 1H), 9.21 (s, 1H), 8.32 (s, 1H), 7.85
(m, 1H), 7.60 (m, 1H), 7.21 (m, 4H), 7.13 (m, 1H), 6.78 (s, 1H), 6.70 (m, 1H), 3.93 (s,
3H), 3.87 (s, 3H), 3.33 (m, 2H), 2.65 (m, 2H), 1.72 (m, 2H), 1.58 (m, 2H) ppm

mp: 200 -203 °C
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Compound 102

1-[3-(2-Ethoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-(4-phenyl-butyl)-urea
Q/v\ i ! D N\ -
A A2
N N N N
H H
'H-NMR (DMSO-dg): = 10.09 (s, 1H), 9.29 (s, 1H), 9.26 (s, 1H), 8.36 (s, 1H), 7.84
(m, 1H), 7.65 (m, 1H), 7.53 (m, 1H), 7.25 (m, 1H), 7.19 (m, 4H), 7.12 (m, 1H), 4.20 (m,

2H), 2.64 (m, 2H), 1.72 (m, 2H), 1.58 (m, 2H}), 1.36 (m, 3H) ppm

10 mp:173-175 °C

Compound 103

15  1-[3-(3,5-Dichloro-4-hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-urea

@\/\/\ i > N\
: )L l P P Cl
N N N

H

OH
Ci

'H-NMR (DMSO-dg): = 10.87 (s, 1H), 10.12 (s, 1H), 9.47 (s, 1H), 9.35 (s, 1H), 8.36
(m, 3H), 7.62 (m, 1H), 7.21 {m, 5H), 7.11 {m, 1H), 2.70 (m, 2H), 1.78 (m, 2H), 1.59 (m,
20 2H) ppm

mp: 271 -273 °C
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Compound 104

1-[3-(3-Hydroxy-phenyl}-pyrido[2,3-blpyrazin-6-yi}-3-(4-phenyl-butyl)-urea

O ~ N\
/ﬂ\ i A = CH
N N N
H

Iz

'H-NMR (DMSO-dg): = 10.10 (s, 1H), 9.75 (s, 1H), 9.36 (s, 1H), 9.25 (s, 1H), 8.36
(m, 1H), 7.73 (m, 2H), 7.65 (m, 1H), 7.38 (m, 1H), 7.21 (m, 4H), 7.12 (m, 1H), 6.989
(m, TH), 3.34 (m, 2H), 2.67 (m, 2H), 1.73 (m, 2H), 1.59 (m, 2H) ppm

mp: 226 -228 °C

Compound 105
1-(4-Phenyl-butyl)-3-[3-(2H-pyrazol-3-yl}-pyrido{2,3-b]pyrazin-6-yll-urea

O | AN N\
)’k ~ o m
N N N h

N
H

X
pomane
-
prd

"H-NMR (DMSO-dg): = 13.44 (s, 1H), 10.07 (5, 1H), 9.38 (s, 1H), 9.27 (s, 1H), 8.33
(m, 1H), 7.85 (m, 1H), 7.62 (m, 1H), 7.24 (m, 4H), 7.16 (m, 1H}, 6.97 (m, 1H), 3.33 (m,
2H), 2.67 (m, 2H), 1.73 (m, 2H), 1.60 (m, 2H) ppm

mp: 280 °C (dec.)
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Compound 106

1-[3-(4-Hydroxy-2-methyl-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-urea

OH
'H-NMR (DMSO-dg): = 10.10 (s, 1H), 9.80 (s, 1H), 9.31 (s, 1H), 8.95 (s, 1H), 8.35
(m, 1H), 7.62 (m, 1H), 7.52 (m, 1H), 7.18 (m, 4H), 7.12 (m, 1H), 6.78 (s, 1H), 2.63 (m,

2H), 2.41 (s, 3H), 1.70 (m, 2H), 1.56 (m, 2H) ppm

mp: 207 -210 °C

Compound 107

Acetic acid 4-{6-[3-(4-phenyl-butyl}-ureido]-pyrido[2,3-blpyrazin-3-yl}-phenyl ester
N
O = 2
Q/\/\ )‘L f\’/( “
NNTNTN 0
H H O’U\

"H-NMR (DMSO-dg): = 10.13 (s, 1H), 9.45 (s, 1H), 9.31 (5, 1H), 8.36 (m, 3H), 7.65
{m, 1H), 7.35 (d, 2H), 7.21 {m, 4H), 7.12 (m, 1H), 3.34 (m, 2H), 2.67 (m, 2H), 2.33 (s,
3H), 1.75 (m, 2H), 1.60 (m, 2H) ppm

mp: 220 °C
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Compound 108

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

H-NMR (DMSO-ds): = 10.01 (s, 1H), 2.26 (s, 1H), 9.16 (s, 1H), 8.62 (s, 1H), 8.26
(m, 2H), 7.55 (m, 1H), 7.23 (m, 4H), 7.14 (m, 1H), 4.23 (m, 2H), 3.33 (m, 2H), 2.68 (s,
3H), 1.73 (m, 2H), 1.60 (m, 2H), 1.44 (i, 3H) ppm

10
mp: 207 -208 °C

Compound 109
15
1-[3-(3-Bromo-4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-6-yi]-3-(4-phenyl-butyl)-urea

D A2

'H-NMR (DMSO-dg): = 10.95 (s, 1H), 10.08 (s, 1H), 9.40 (s, 1H), 9.35 (s, 1H), 8.51
20 (m 1H), 8.32 (m, 1H), 8.20 (m, 1H), 7.59 (m, 1H), 7.22 (m, 4H), 7.13 (m, 2H), 3.33 (m,
2H), 2.70 (m, 2H), 1.77 (m, 2H), 1.59 (m, 2H) ppm

mp: 238 -241 °C



WO 2012/136691 PCT/EP2012/056138
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Compound 110

1-(4-Phenyl-butyl)-3-(3-pyridin-3-yl-pyrido[2,3-b]pyrazin-6-yl}-urea

SN SO TN

5
'H-NMR (DMSO-dg): = 10.17 (s, 1H), 9.52 (s, 1H), 9.49 (m, 1H), 9.27 (s, 1H), 8.76
(m, 1H), 8.64 (m, 1H), 8.39 (m, 1H), 7.68 (m, 1H), 7.61 (m, 1H), 7.21 (m, 4H), 7.12 (m,
1H), 3.34 (m, 2H), 2.67 (m, 2H}, 1.74 {m, 2H), 1.60 {m, 2H) ppm

10
Compound 111
1-[3-(1-Methyl-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-yl}-3-(1,2,3,4-tetrahydro-
naphthalen-2-yimethyh-urea

15

9] ~N N\

"H-NMR (DMSO-dg): = 10.08 (s, 1H), 9.60 (s, 1H), 9.15 (s, 1H), 7.52 (s, 1H), 8.27 (d
1H), 8.23 (s, 1H), 7.53 (d, 1H), 7.09 (m, 4H), 3.95 (s, 3H), 3.36 (m, 2H), 2.94 (m, 1H),
20 2.85 (m, 2H), 2.62 (m, 1H), 2.03 (m, 2H), 1.55 (m, 1H) ppm

mp: 230-233 °C
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Compound 112

1-[3-(2,3-Dimethoxy-phenyl}-pyrido[2,3-b]pyrazin-6-yl}-3-((R)- 1-methyl-4-phenyl-butyl)-
urea

"H-NMR (DMSO-dg): = 10.04 (s, 1H), 9.22 (s, 1H), 9.10 (s, 1H), 7.52 (s, 1H), 8.37 (d,
1H), 7.68 (s, 1H), 7.37 (m, 1H), 7.26 (m, 2H), 7.17 (m, 4H), 7.11 (m, 1H), 3.90 (s, 3H),
3.85 (m, 1H), 3.77 (s, 3H), 2.61 (m, 2H), 1.71 (m, 2H), 1.54 (m, 2H), 1.18 (d, 3H) ppm

mp: 150-153 °C

Compound 113

1-[3-(b-Methyl-1-phenyl-1H-pyrazol-4-yl)-pyrido|2,3-b]pyrazin-6-yi]-3-(4-phenyl-butyl)-
urea

O\/V\ % /(\IN\j\(L
N N N N = N

H o H —/

N

'H-NMR (DMSO-dg): = 10.11 (s, TH), 9.25 (s, 2H), 8.58 (s, 1H), 8.31 (d, 1H), 7.57
(m, 6H), 7.14 (m, 4H), 7.05 (m, 1H), 3.31 (m, 2H), 2.65 (s, 3H), 2.62 (m, 2H), 1.73 (m,
2H), 1.57 (m, 2H) ppm

mp: 224-226 °C
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Compound 114

1-[3-(1-Butyl-1H-pyrazol-4-yl)-pyrido{2,3-b]pyrazin-6-yi]-3-(4-phenyl-butyl)-urea
@W\ O J\/\IN\

T A 2

N~ N° N N “*N

H H “-N' /\"\

"H-NMR (DMSO-dg): = 10.01 (s, 1H), 9.26 (s, 1H), 9.16 (s, 1H), 8.61 (s, 1H), 8.27
(m, 2H), 7.55 (d, 1H), 7.23 (m, 4H), 7.13 (m, 1H), 4.19 (m, 2H), 3.33 (m, 2H), 2.68 (m,
2H), 2.55 (m, 2H), 1.81 (m, 2H), 1.72 (m, 2H), 1.59 (m, 2H), 1.28 (m, 2H), 0.90 (1, 3H)
ppm

Compound 115

1-[4-(4-Methoxy-phenyl}-butyl]-3-[3-(1-methyl-1H-pyrazol-4-yi)-pyrido[2,3-b]pyrazin-6-
yi]-urea

O LT

"H-NMR (DMSO-dg): = 10.01 (s, 1H), 9.26 (s, 1H), 9.15 (s, 1H), 8.56 (s, 1H), 8.26
(m, 2H), 7.54 (d, 1H), 7.13 (d, 2H), 6.78 (d, 2H), 3.94 (s, 3H), 3.68 (s, 3H), 3.30 (m,
2H), 2.60 (m, 2H), 1.68 (m, 2H), 1.57 (m, 2H),ppm

mp: 195-196 °C
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Compound 116

1-(4-Phenyl-butyl)-3-[3-(piperidin-4-ylamino)-pyrido[2,3-blpyrazin-6-yl]-urea
M 2
N N N N N
H H H

'HNMR (DMSO-d): = 10.14 (bs, 1H), .08 (bs, 1H), 8.71 (s, 1H), 8.12 (m, 4H), 7.22
(m, 6H), 4.61(m, 2H), 3.38 (m, 2H), 3.27 (m, 2H), 3.12 (m, 2H), 2.65 (m, 2H), 2.03 (m,
2H), 1.71 (m, 2H), 1.55 (m, 4H) ppm

mp: 243 (dec.)

Compound 117

1-(4-Phenyl-butyl)-3-{3-[(pyridin-4-yimethyl}-amino]-pyrido[2,3-b]pyrazin-6-yl}-urea

SUSH N v-v-WUN

"H-NMR (DMSO-ds): = 9.65 (5, 1H), 9.12 (bs, 1H), 8.49 (m, 2H), 8.43 (m, 1H), 8.23
{m, 1H), 8.00 (m, 1H), 7.34 (m, 2H), 7.18 (m, 6H), 4.61 (m, 2H), 3.24 (m, 2H), 2.59 {m,
2H), 1.76 (m, 2H), 1.49 (m, 2H) ppm



WO 2012/136691 PCT/EP2012/056138
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Compound 118

1-[3-(4-Methoxy-phenyl)-pyrido[2,3-bjpyrazin-6-yl]-3-(4-phenyl-butyl)-urea

0 1 N N\
NJ\ I
N N N

=

"H-NMR (DMSO-dg): = 10.08 (s, 1H), 9.41 (s, 1H), 9.33 (s, 1H), 8.31 {m, 3H), 7.59
(m, 1H), 7.22 (m, 4H), 7.12 (m, 3H), 3.87 (s, 3H), 3.34 (m, 2H), 2.68 {m, 2H), 1.75 (m,
2H), 1.59 (m, 2H) ppm

10
mp: 200-203 °C

Compound 119
15
1-(4-Phenyl-butyl)-3-(3-propylamino-pyrido[2,3-bJpyrazin-6-yl)-urea

2 IO
N/U\N NN
H H H
H-NMR (DMSO-dg): = 9.62 (s, 1H), 9.33 (bs, 1H), 8.12 (s, 1H), 7.96 (m, 1H), 7.83
20 (m, 1H), 7.21 (m, 6H), 3.32 (m, 2H), 3.26 (m, 2H), 2.65 (m, 2H), 1.72 (m, 2H), 1.57 (m,

4H), 0.91 (m, 3H) ppm

mp: 118-120 °C
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Compound 120

1-(4-Phenyl-butyl)-3-(3-o-tolyl-pyrido[2,3-blpyrazin-6-yi)-urea

@k/w)ufilé

'H-NMR (DMSO-dg): = 10.15 (s, 1H), 9.27 (bs, 1H), 9.00 (s, 1H), 8.39 (m, 1H), 7.68
{m, 1H), 7.62 {m, 1H), 7.41 (m, 3H), 7.17 {m, 4H), 7.11 (m, 1H), 2.62 {(m, 2H), 2.43 (s,
3H), 1.69 (m, 2H), 1.56 (m, 2H) ppm

mp: 158-160 °C

Compound 121

3-{6-[3-(4-Phenyl-butyl)-ureido]-pyrido[2,3-b]pyrazin-3-yl}-benzoic acid ethyl ester

'H-NMR (DMSO-dg): = 10.16 (s, 1H), 9.52 (s, 1H), 9.28 (bs, 1H), 8.89 (s, 1H), 8.59
(m, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.75 (m, 1H), 7.70 (m, 1H), 7.16 (m, 5H), 4.37 (m,
2H), 3.35 (s, 2H), 2.68 (m, 2H), 1.76 (m, 2H), 1.61 (m, 2H), 1.36 (m, 3H) ppm

mp: 190-181 °C



WO 2012/136691 PCT/EP2012/056138
- 86 -
Compound 122

Ethyl-carbamic acid 4-{6-[3-(4-phenyl-butyl}-ureido]-pyrido[2,3-b]pyrazin-3-yl}-phenyl
ester

5
©\/\/‘N ij: j\@
O N’\

'H-NMR (DMSO-de): = 10.12 (s, 1H), 9.44 (s, 1H), 9.30 (bs, 1H), 8.33 (m, 3H), 7.86
(m, TH), 7.64 (m, 1H), 7.31 (m, 2H), 7.21 (m, 4H), 7.12 {m, 1H), 3.34 (m, 2H), 3.13 (m,
2H), 2.67 (m, 2H), 1.74 {m, 2H), 1.60 (m, 2H), 1.11 (m, 3H) ppm

10
mp: 198 °C
Compound 123

15

1-[3-(4-Amino-3-methoxy-phenyl}-pyrido]2,3-b]pyrazin-6-yl}-3-(4-phenyi-butyl)-urea

SUPSSeE

'H-NMR (DMSO-dg): = 10.00 (s, 1H), 9.35 (s, 1H), 9.31 (bs 1H), 8.25 (d, 1H), 7.79
20 (m, 2H), 7.51 (m, 1H), 7.21 (m, 5H), 7.12 (m, 1H), 6.76 (m, 1H), 5.49 (s, 2H), 3.85 (s,
3H), 3.34 (m, 2H), 2.67 (m, 2H), 1.75 (m, 2H), 1.59 (m, 2H) ppm
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Compound 124

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

Iz
X

‘H-NMR (DMSO-dg): = 10.09 (s, 1H), 9.29 (bs, 1H), 9.20 (s, 1H), 8.35 (d, 1H), 7.81
(m, 1H), 7.64 (m, 1H), 7.55 (m, 1H), 7.27 (m, 1H), 7.19 (m, 4H), 7.13 (m, 2H), 3.91 (s,
3H), 3.33 (m, 2H), 2.64 (m, 2H), 1.70 (m, 2H), 1.57 (m, 2H) ppm

mp: 173-177 °C

Compound 125

1-({R)-1-Methyl-4-phenyl-butyl)-3-[3-(2,3,4-trimethoxy-phenyl}-pyrido[2,3-b]pyrazin-6-
ylj-urea

'H-NMR (DMSO-dg): = 10.02 (s, 1H), 9.25 (bs, 1H), 9.11 (s, 1H), 8.34 (d, 1H), 7.64
(m, 1H), 7.61 (m, 1H), 7.18 (m, 4H), 7.12 (m, 1H), 7.01 (m, 1H), 3.89 (m, 4H), 3.85 (s,
3H), 3.84 (s, 3H), 2.62 (m, 2H), 1.71 (m, 2H), 1.56 (m, 2H), 1.19 (d, 3H) ppm

mp: 123-125 °C
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Compound 126

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

"H-NMR (DMSO-ds):  =9.91 (s, 1H), 9.16 (s, 1H), 9.13 (s, 1H), 8.61 (s, 1H), 8.27 (m,
2H), 7.59 (m, 1H), 7.20 (m, 4H), 7.12 (m, 1H), 4.16 (m, 2H), 3.87 (m, 1H), 2.66 (m, 2H),
1.85 (m, 2H), 1.73 (m, 2H), 1.57 (m, 2H), 1.21 (d, 3H), 0.86 (t, 3H) ppm

mp: 166-168 °C

Compound 127

1-{3-[1-(2-Morpholin-4-yl-ethyl)-1H-pyrazol-4-yl]-pyrido[2,3-blpyrazin-6-yl}-3-(4-phenyl-
butyl)-urea

O\N\

T

N NTNTNINF

H H VNN ©
\_—

N

'H-NMR (DMSO-ds): = 10.01 (s, 1H), 9.26 (s, 1H), 9.16 (s, 1H), 8.63 (s, 1H), 8.27
(m, 2H), 7.55 (m, 1H), 7.23 (m, 4H), 7.13 (m, 1H), 4.32 (m, 2H), 3.54 (m, 4H), 3.33 (m,
oH), 2.77 (m, 2H), 2.67 (m, 2H), 2.43 (m, 4H), 1.72 (m, 2H), 1.59 (m, 2H) ppm

mp: 190-193 °«C
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Compound 128
1-[3-(2-Ethoxy-phenyl}-pyrido{2,3-blpyrazin-6-yl]-3-((R}-1-methyl-4-phenyl-butyl)-urea

"H-NMR (DMSO-dg): = 10.00 (s, 1H), 9.26 (s, 1H), 9.16 (s, 1H), 8.35 (m, TH), 7.85
(m, 1H), 7.68 (m, 1H), 7.52 (m, 1H), 7.25 (m, 1H), 7.15 (m, 6H), 4.20 (m, 2H), 3.87 (m,
1H), 2.62 (m, 2H), 1.72 (m, 2H), 1.55 (m, 2H), 1.36 (m, 3H), 1.19 (m, 3H) ppm

mp: 144-146 °C

Compound 129

1-[3-(3-Chloro-4-hydroxy-phenyl)-pyrido[2,3-bJpyrazin-6-yi}-3-({R)-1-methyl-4-phenyi-
butyt)-urea

o) AN
N)kN S | o
M N
OH
"H-NMR (DMSO-de): = 10.93 (s, 1H), 9.99 (s, 1H), 9.40 (s, 1H), 9.26 (s, 1H), 8.36

(m, 1H), 8.31 (m, 1H), 8.17 (m, 1H), 7.62 (m, 1H), 7.19 (m, 4H), 7.13 (m, 2H), 3.86 (m,
1H), 2.68 (m, 2H), 1.76 (m, 2H), 1.58 (m, 2H), 1.21 (d, 3H) ppm

mp: 225-228 °C
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Compound 130

1-[3-(2-Amino-phenyl)-pyridof2,3-blpyrazin-6-yl}-3-(4-phenyl-butyl}-urea

SUSSEse

"H-NMR (DMSO-dg): = 10,1 (s, 1H), 9.34 (s, 1H), 9.03 (s, 1H), 8.32 (d, 1H), 8.01 (d,
1H), 7.65 {d, 1H), 7.20 (m, 8H), 7.14 (m, 1H), 6.87 (m, 1H), 6.70 (m, 1H), 2.66 (1, 2H),
1.71 {m, 2H), 1.57 {m, 2H) ppm

16 mp: 196-181 «C

Compound 131

15 1-{4-Oxo0-4-phenyl-butyl}-3-[3-(1-propyl-1H-pyrazol-4-yl}-pyrido{2,3-b]pyrazin-6-yi]-urea

0O \N/N'-\_,.——

20 'H-NMR (DMSO-dg): = 10.03 (s, 1H), 9.31 (s, 1H), 8.62 (s, 1H), 8.27 (m, 2H), 7.98
(m, 2H), 7.56 (m, 2H), 7.43 (m, 2H), 4.15 (m, 2H), 3.38 {m, 2H), 3.21 (1, 2H), 1.94 (m,
2H), 1.84 (m, 2H}, 0.86 {1, 3H) ppm

mp: 210-211 °C
25
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Compound 132

Carbonic acid ethyl ester 4-{6-[3-(4-phenyl-butyl}-ureido]-pyrido[2,3-bjpyrazin-3-yl}-
phenyl ester

N
O 1 R X
H H OJL

'H-NMR (DMSO-dg): = 10.14 (s, 1H), 9.46 (s, 1H), 9.30 (s, 1H), 8.38 (m, 3H), 7.65
(d, 1H), 7.45 (d, 2H), 7.17 (m, 5H), 4.30 (m, 2H), 3.34 (m, 2H), 2.67 (t, 2H), 1.74 {m,
2H), 1.60 (m, 2H), 1.32 (t, 3H) ppm

mp: 212 °C

Compound 133

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

Q\MJ\QL@

'H-NMR (DMSO-dg): = 12.83 (s, 1H), 10.19 (s, 1H), 9.81 (s, 1H), 8.85 (s, 1H), 8.38
(d, 1H), 8.26 (d, 1H), 7.76 (d, 1H), 7.45 (t, 1H), 7.22 (m, 4H), 7.13 (m, 1H), 7.05 (m,
2H), 2.66 (1, 2H), 1.72 (m, 2H), 1.57 (m, 2H) ppm

mp: 247-248 °C
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Compound 134

1-[3-(4-Hydroxy-cyclohexylamino)-pyrido|2,3-blpyrazin-6-yl}-3-(4-phenyl-butyl)-urea

OH
©\/\/\ I /E\IN\
)j\ I = /j\ ot
N N N N N
H H H

"H-NMR (DMSO-dg): = 9.83 (s, 1H), 9.22 (s, 1H), 8.09 (s, 1H), 7.96 (d, 1H), 7.71 (s,
1H), 7.19 (m, 6H), 4.56 (s, 1H), 3.80 (m, 1H), 3.45 (m, 1H), 3.26 (m, 2H), 2.65 (1, 2H),
1.98 (m, 2H), 1.85 (m, 2H), 1.74 (m, 2H), 1.53 (m, 2H), 1.27 (m, 4H) ppm

mp: 146 °C (dec.)

Compound 135

2,2-Dimethyi-propionic acid 4-{6-[3-(4-phenyl-butyl}-ureido]-pyrido{2,3-blpyrazin-3-yi}-
pheny! ester

"H-NMR (DMSO-dg): = 10.13 (s, 1H), 9.46 (s, 1H), 9.31 (s, 1H), 8.37 (d, 3H), 7.65 (d,
1H), 7.31 (d, 2H), 7.21 (m, 4H), 7.12 (m, 1H), 3.34 (m, 2H), 2.68 (t, 2H), 1.75 (m, 2H),
1.60 (m, 2H), 1.35 (s, 9H) ppm

mp: 225 °C
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Compotund 137

Iz
Tz

1-[3-(4-Methyisulfanyl-phenyl)-pyrido{2,3-b]pyrazin-6-yi]-3-(4-phenyl-butyl}-urea
N
O ] I ~
/U\ ~ ~
N N
T

"H-NMR (DMSO-dg): = 10.11 (s, 1H), 9.44 (s, 1H), 9.32 (s, 1H), 8.34 (d, 1H), 8.27 (d,
2H), 7.62 (d, tH), 7.41 (d, 2H), 7.18 {m, 5H), 3.34 (m, 2H), 2.68 (1, 2H), 2.57 {m, 3H),
1.75 (m, 2H), 1.60 (m, 2H) ppm

10 mp: 227-230 °C

Compound 138

15 1-[3-(3-Cyano-phenyl}-pyrido[2,3-b]pyrazin-6-yi]-3-(4-phenyl-butyl}-urea
N
@\/\/\ I P _
J =
— — \N
N N

"H-NMR (DMSO-dg): = 10.18 (s, 1H), 9.55 (s, 1H), 9.31 (s, 1H), 8.76 (s, 1H), 8.62
20 (d,1H), 8.40 (d, 1H), 8.05 (d, 1H), 7.79 (1, 1H), 7.68 (d, 1H), 7.21 (m, 4H), 7.11 (m, 1H),
3.34 (m, 2H), 2.68 (t, 2H), 1.75 (m, 2H), 1.60 (m, 2H) ppm

Iz
Ir=

mp: 237-240 °C

25
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Compound 139

1-{4-Phenyl-butyl}-3-[3-(3,4,5-trimethoxy-phenylamino)-pyrido[2,3-blpyrazin-6-yi]-urea

O/
O
~
e [ N N\
Y A 5
N N N N N
H H H \

"H-NMR (DMSO-dg): = 10.10 (s, 1H), 9.81 (s, 1H), 9.46 (s, 1H), 8.38 (s, 1H), 8.07
(M, 1H), 7.42 (m, 2H), 7.18 (m, 5H), 3.81 (m, 6H), 3.65 (s, 3H), 3.26 (m, 2H), 2.61 (m,
2H), 1.64 (m, 2H), 1.53 (m, 2H) ppm

10 mp: 223-225 °C

Compound 140

15 1-{3-[(8)-1-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-pyrido[2,3-bipyrazin-6-yi}-3-(4-
phenyl-butyl}-urea

N /OH
g 0 S
@\/\/\ /‘L m < J"’u
N° N N N N
H H H

20 'H-NMR (DMSO-dg): = 9.64 (s, 1H), 9.09 (s, 1H), 8.32 (m, 2H), 7.87 (d, 1H), 7.43 (s,
2H), 7.32 (m, 4H), 7.26 (m, 4H), 7.21 (m, 2H), 7.14 (m, 2H), 5.15 (m, 1H), 5.07 {m, 1H),
4.79 (m, 1H), 3.87 (m, 1H), 3.72 {m, 2H}, 3.43 (m, 1H), 3.25 {(m, 3H), 2.65 (m, 2H), 1.69
{m, 2H), 1.53 (m, 2H) ppm

25 mp:182-184 «C
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Compound 141

1-[3-(3-Hydroxy-4,5-dimethoxy-phenylamino)-pyrido]2,3-b]pyrazin-6-yl}-3-(4-phenyl-
butyl)-urea

O/
O
PPN P! @E )
N)J\N N SN N OH
H H H

"H-NMR (DMSO-de): = 9.90 (m, 1H), 9.78 (s, 1H), 9.25 (s, 1H), 9.17 (s, 1H), 8.34 (s,
1H), 8.06 (d, 1H), 7.38 (m, 1H), 7.19 (m, 6H), 7.05 (m, 1H), 3.80 (m, 3H), 3.65 (m, 3H),
10 3.27 (m, 2H), 2.61 (t, 2H), 1.65 (m, 2H), 1.54 (m, 2H) ppm

mp:136-139 °C

15 Compound 142

1-{3-[1-(3-Chloro-phenyl}-2-hydroxy-ethylaminol-pyrido[2,3-blpyrazin-6-yl}-3-(4-phenyl-

butyl)-urea
OH
N
PPN SISt 2
N NN NN
2 H H H
'H-NMR (DMSO-dg): = 9.65 (s, 1H), 9.09 (s, 1H), 8.31 (m, 2H), 7.98 (d, 1H), 7.44

(m, 2H), 7.24 (m, 4H), 5.14 (m, 1H), 5.06 (t, 1H), 4.79 (m, 1H), 3.87 (m, 1H), 3.73 (m,
2H), 3.44 (m, 1H), 3.26 (m, 2H), 2.65 (m, 2H), 1.71 (m, 2H), 1.54 (m, 2H) ppm

25
mp: 185-187 °C
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Compound 144

1-[3-(4-Fluoro-2-hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-{4-phenyl-butyl)-urea

@pwxﬁl@

'H-NMR (DMSO-dg): = 13.37 (s, 1H), 10.18 (s, 1H), 9.57 (s, 1H), 8.81 (s, 1H), 8.37
(m, 2H), 7.77 (d, 1H), 7.20 (m, 5H), 6.68 (m, 2H), 2.66 (m, 2H), 1.71 (m, 2H), 1.57 (m,
2H) ppm

mp: 248-249 °C

Compound 145

1-{3-[4-Methoxy-3-{morpholine-4-sulfonyl)-phenyil-pyrido{2,3-bipyrazin-6-yi}-3-(4-
phenyl-butyl)-urea

| o N
N & S.
N~ °NT N7 N \
H H
O

"H-NMR (DMSO-dg): = 10.12 (s, 1H), 9.46 (s, 1H), 9.22 (s, 1H), 8.73 (m, 1H), 8.62
(m, 1H), 8.37 (d, 1H), 7.68 (d, 1H), 7.47 (d, 1H), 7.19 (m, 4H), 4.03 (s, 3H), 3.58 (m,
4H), 3.32 (m, 2H), 3.12 (m, 2H), 1.75 (m, 2H), 1.59 (m, 2H) ppm

mp: 256-258 °C
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Compound 146

1-[3-(2-Methoxy-pyridin-3-yi)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-urea

"H-NMR (DMSO-dg): = 10.13 (s, 1H), 9.33 (s, 1H), 9.27 (s, 1H), 8.38 (m, 2H), 8.21
(m, 1H), 7.67 (d, 1H), 7.19 (m, 5H), 7.12 (m, 1H), 4.02 (s, 3H), 3.33 (m, 2H), 2.65 (1,
10 2H), 1.71 (m, 2H), 1.58 (m, 2H) ppm

mp: 194-197 °C

15 Compound 147

1-[3-(4-Hydroxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-({R)-1-methyl-4-phenyl-butyi)-urea

OH
20
TH-NMR (DMSO-ds): = 10.09 (s, 1H), 9.96 (s, 1H), 9.35 (s, 1H), 9.25 (s, TH), 8.30 (d,
1H), 8.21 (d, 2H), 7.59 (d, 2H), 7.18 (m, 5H), 6.95 (d, 2H), 3.87 (m, 1H), 2.66 (m, 2H),
1,75 (m, 2H), 1.58 (m, 2H), 1.22 (d, 3H) ppm

25  mp: 226-229 °C
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Compound 148

1-[3-(3-Hydroxy-4-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-((R)- 1-methyl-4-phenyi-
butyl)-urea

O \N\
J N on
N%NN

"H-NMR (DMSO-dg): = 9.96 (s, TH), 9.34 (s, 1H), 9.19 (s, 1H), 8.31 (m, 1H), 7.81 (m,
1H), 7.63 (d, 1H), 7.20 (m, 4H), 7.11 (m, 2H), 3.88 (m, 4H), 2.66 (m, 2H), 1.73 (m, 2H),
10 1.58 (m, 2H), 1.23 (d, 3H) ppm

mp: 196-198 °C

15 Compound 149

1-(3-Furan-3-yl-pyrido{2,3-blpyrazin-6-yl)-3-((R)-1-methyl-4-phenyl-butyl)-urea

20
"H-NMR (DMSO-dg): = 9.97 (s, 1H), 9.22 (s, 1H), 9.11 (s, 1H), 8.71 (s, 1H), 8.31 (d,
1H), 7.90 (s, 1H), 7.64 (d, 1H), 7.21 (m, 5H), 7.13 (m, 1H), 3.87 (m, 1H), 2.66 (1, 2H),
1.73 (m, 2H), 1.58 (m, 2H), 1.21 (d, 3H) ppm

25 mp:218-220 °C
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Compound 150

1-({R})-1-Methyl-4-phenyl-butyl)-3-(3-pyridin-3-yl-pyrido[2,3-blpyrazin-6-yl)-urea

'H-NMR (DMSO-dg): = 10.09 (s, 1H), 9.51 (m, 1H), 9.18 (s, 1H), 8.77 (m, 1H), 8.65

(m, 1H), 8.39 (d, 1H), 7.71 (m, 1H), 7.63 (m, 1H), 7.16 (m, 5H), 3.88 (m, 1H), 2.65 (m,

2H), 1.75 (m, 2H), 1.58 (m, 2H), 1.21 (d, 3H) ppm
10

mp: 218-220 °C

Compound 151
15
1-[3-(3-Hydroxy-4-methoxy-phenyl)-pyrido{2,3-b]pyrazin-6-yi}-3-(4-phenyl-butyl)-urea

0 N N\
PP OH
N N N N
H H P
O

20 'H-NMR (DMSO-dg): = 10.06 (s, 1H), 9.33 (s, 2H), 9.25 (s, 1H), 8.31 (d, 1H), 7.80
(m, 2H), 7.60 (d, 1H), 7.22 (m, 4H), 7.11 (m, 2H), 3.87 (s, 3H}, 3.83 (m, 2H), 2.67 (m,
2H), 1.73 {m, 2H), 1.53 {m, 2H) ppm

mp: 230-232 °C
25
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Compound 152

1-(8-Furan-3-yl-pyrido[2,3-bipyrazin-6-y!}-3-(4-phenyl-butyl)-urea
®) ‘ N N\
)']\ N
N N N N =
H H O
——

'H-NMR (DMSO-dg): = 10.11 (s, 1H), 9.27 (s, 1H), 9.22 (s, 1H), 8.71 (s, 1H), 8.31 (d,
1H), 7.80 (m, 1H), 7.62 (d, 1H), 7.24 (m, 4H), 7.16 (m, 2H), 3.33 (m, 2H), 2.67 (t, 2H),
1.74 (m, 2H), 1.54 {m, 2H) ppm

10
mp: 212-216 °C

5

Compound 153
15

1-((R)-1-Methyl-4-phenyl-butyl)-3-[3-{4-methyl-piperazin-1-yl)-pyrido[2,3-bjpyrazin-6-yi}-
urea

AN
20

"H-NMR (DMSO-dg): = 9.63 (s, 1H), 9.28 (s, 1H), 8.63 (s, 1H), 8.04 (d, 1H), 7.20 (m,
5H), 3.80 (m, 5H), 2.63 (1, 2H), 2.41 (m, 4H), 2.22 (s, 3H), 1.72 (m, 2H), 1.53 (m, 2H),
1.16 (d, 3H) ppm

25 mp:172-175 °C
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Compound 154

1-({R)-1-Methyl-4-phenyl-butyl}-3-(3-piperidin-1-yi-pyrido][2,3-blpyrazin-6-yi)-urea

L s L
PP
N N N N i\O
H H
5
"H-NMR (DMSO-dg): = 9.61 (s, TH), 9.32 (s, 1H), 8.62 (s, 1H), 8.01 (d, 1H), 7.19 (m,

S5H), 3.80 (m, 5H), 2.63 (t, 2H), 1.73 (m, 2H}, 1.65 (m, 2H), 1.58 (m, 4H), 1.52 (m, 2H),
1.16 (d, 3H) ppm

10
mp: 171-174 °C
Compound 155
15
1-[3-(1-Methyl-1H-pyrazol-4-yl}-pyrido(2,3-blpyrazin-6-yi]-3-(4-phenyl-butyl)-urea
@) | AN N\
J L 2l
N N N—
H —
H N/
20

"H-NMR (DMSO-dg): = 10.02 (s, 1H), 9.25 (s, 1H), 9.15 (s, 1H), 8.56 (s, 1H), 8.26
(m, 2H), 7.55 (d, 1H), 7.23 (m, 4H), 7.14 (m, 1H), 3.94 (s, 3H), 3.33 (m, 2H), 2.67 (1,
2H), 1.73 (m, 2H), 1.59 (m, 2H) ppm

25 mp:198-201 °C



WO 2012/136691 PCT/EP2012/056138
.82 -

Compound 156

1-[3-(4-Hydroxymethyl-2-methoxy-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-((R)- 1 -methyl-4-
phenyl-butyl)-urea

i OH

"H-NMR (DMSO-dg): = 9.99 (s, 1H), 9.21 (s, 1H), 9.16 (s, 1H), 8.34 (d, 1H), 7.82 (d,
1H), 7.67 (d, 1H), 7.18 (m, 7H), 5.35 (1, 1H), 4.61 (d, 2H), 3.87 (m, 4H), 2.63 (m, 2H),
10 1.72 (m, 2H), 1.55 (m, 2H), 1.19 (d, 3H) ppm

mp: 168-170 °C

15 Compound 157

1-((R)- 1-Methyl-4-phenyl-butyl)-3-(3-pyridin-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urea

20
‘H-NMR (DMSO-dg): = 10.11 (s, TH), 9.54 (s, 1H), 9.15 (s, 1H), 8.81 (d, 2H), 8.41 (d,
1H), 8.26 (d, 2H), 7.75 (d, TH), 7.20 (d, 4H), 7.12 (m, 1H), 3.89 (m, 1H), 2.66 (m, 2H),
1.75 (m, 2H), 1.59 (m, 2H), 1.22 (d, 3H) ppm

25 mp:223-226 °C
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Compound 158

1-[3-(3-Hydroxymethyl-2-methoxy-phenyl}-pyrido[ 2,3-b]pyrazin-6-yI}-3-((R}-1-methyl-4-
phenyl-butyl)-urea

OH
'H-NMR (DMSO-dg): = 9.98 (s, 1H), 9.21 (s, 1H), 9.15 (s, 1H), 8.34 (d, 1H), 7.81 (d,
1H), 7.68 (d, 1H), 7.16 (m, 7H), 5.35 (i, 1H), 4.61 (d, 2H), 3.92 (s, 2H), 3.87 (m, 1H),
2.63 (m, 2H), 1.72 (m, 2H), 1.55 (m, 2H), 1.19 (d, 3H) ppm
10
mp: 168-170°C

Compotnd 159
15

1-(4-Phenyl-butyl)-3-[3-(1H-pyrazol-4-yl)-pyrido[2,3-bjpyrazin-6-yll-urea

20  "H-NMR (DMSO-de): = 13.39 (s, 1H), 10.01 (s, 1H), 9.27 (s, 1H), 9.21 (s, 1H), 8.63
(s, 1H), 8.28 (m, 2H), 7.55 (d, 1H), 7.23 (m, 4H), 7.14 (m, 1H), 3.32 (m, 2H), 2.67 (m,
2H), 1.74 (m, 2H), 1.60 (m, 2H) ppm

mp: 231-232 C
25
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Compound 160

1-[3-(4-Hydroxy-phenyl}-pyrido[2,3-blpyrazin-6-yi}-3-(4-phenyl-butyl)-urea

H
5 OH
'H-NMR (DMSO-dg): = 10.09 (s, 1H), 10.06 (s, 1H), 9.36 (m, 2H), 8.31 (d, 1H), 8.20
(d, 2H), 7.56 (d, 1H), 7.23 (m, 4H), 7.14 (m, 1H), 6.94 (d, 2H), 3.33 (m, 2H), 2.68 (m,
2H), 1.75 (m, 2H), 1.60 (m, 2H) ppm
10
mp: 233-235 °C
Compound 161
15
1-[3-(2-Methoxy-pyridin-3-yi)-pyrido[2,3-bJpyrazin-6-yl]-3-({R)-1-methyl-4-phenyl-butyl)-
urea
@L/\/L\ I l ~ N\
= o
N/U\N N~ N =
H H I
~
(l) N
20

'H-NMR (DMSO-dg): = 10.04 (s, 1H), 9.32 (s, 1H), 9.13 (s, 1H), 8.38 (m, 2H), 8.31
(d, 1H), 7.71 (d, 1H), 7.17 (m, 6H), 4.02 (s, 3H), 3.87 (m, 1H), 2.63 (m, 2H), 1.72 (m,
2H), 1.56 (m, 2H), 1.20 (d, 3H) ppm

25 mp: 161-163°C
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Compound 162

1-{3-[1-(3-Hydroxy-propyl)-1H-pyrazol-4-yi]-pyrido[2,3-b]pyrazin-6-yl}-3-(4-phenyi-
butyl}-urea

S PN e
)L = “ —
N AN

"H-NMR (DMSO-dg): == 10.01 (5, 1H), 9.24 (s, 1H), 9.16 (s, 1H), 8.61 (s, 1H), 8.27
(m, 2H), 7.55 (d, 1H), 7.23 {m, 4H), 7.14 (m, 1H), 4.63 {1, 1H), 4.26 {t, 2H), 3.43 (m,
2H), 3.33 (m, 2H), 2.67 {t, 2H), 1.98 (m, 2H), 1.73 {m, 2H), 1.59 (m, 2H) ppm

mp: 182-184°C

Compound 163

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

O X N\
A2 X J\f
Nop NN ~,\[\"‘?¢F

"H-NMR (DMSO-dg): = 10.03 (s, 1H), 9.23 (s, TH), 9.20 (s, 1H), 8.68 (s, 1H), 8.37 (s,
1H), 8.29 (d, 1H), 7.58 (d, 1H), 7.23 (d, 4H), 7.14 (m, 1H), 6.45 (t, 1H), 4.76 (m, 2H),
2.67 (t, 2H), 1.72 (m, 2H), 1.59 (m, 2H) ppm
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Compound 164

1-(1-Methyl-4-phenyl-butyi)-3-[3-(1-methyl-1H-pyrazol-4-yh)-pyrido[2,3-b]pyrazin-6-yl}-
urea

SOV See

'H-NMR (DMSO-dg): = 9.90 (s, 1H), 9.14 (s, 1H), 9.11 (s, 1H), 8.56 (s, 1H), 8.25 (m,
2H), 7.58 (d, 1H), 7.21 (m, 4h), 7.12 (m, 1H), 3.94 (s, 3H), 3.87 (M, 1H), 2.64 (m, 2H),
1.77 (m, 2H), 1.57 (m, 2H), 1.21 (d, 3H) ppm

mp: 204-208°C

Compound 165

Phosphoric  acid  mono-(4-{6-[3-(4-phenyl-butyl)-ureido]-pyrido{2,3-blpyrazin-3-yi}-
phenyl) ester

e} X N\
)J\N I N/ N/ O
NooA i
O/

'H-NMR (MeOD-d,): = 12.2 (bs, 1H), 10.11 (s, 1H), 9.42 (s, 1H), 9.28 (s, 1H), 8.32
(m, 3H), 7.64 (d, 1H), 7.36 (d, 2H), 7.22 (m, 4H), 7.14 (m, 1H), 3.33 (m, 2H), 2.67 (m,
2H), 1.75 (m, 2H), 1.59 (m, 2H) ppm

mp: 202 °C



WO 2012/136691 PCT/EP2012/056138
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Compound 166

1-{(R)-1-Methyl-4-phenyl-butyl)-3-(3-morpholin-4-yl-pyrido[2,3-b]pyrazin-6-yl}-urea
0 ~ N\
Jo A
N7 NN N N/\‘
‘\/O

‘H-NMR (MeOD-d,): = 9.66 (s, 1H), 9.25 (s, 1H), 8.61 (s, 1H), 8.06 (d, 1H) 7.21 (m,
6H), 3.83 (m, 1H), 3.73 (m, 8H), 2.63 (m, 2H). 1.71 (m, 2H), 1.52 (m, 2H), 1.17 (d, 3H)

Ppm
10 mp: 201-203°C

Compound 167

15 1-[3-(4-Hydroxymethyl-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-((R)-1-methyl-4-phenyt-
butyh-urea

OH
20 ,
"H-NMR (MeOD-dy): = 10.02 (s, 1H), 9.45 (s, 1H), 9.22 (s, 1H), 8.33 (m, 3H), 7.67 (d,
1H), 7.53 (d, 2H), 7.20 (m, 4H), 7.12 (m,1H), 5.34 (1, TH), 4.61 (d, 2H), 3.88 (m, TH),
2.66 (m, 2H), 1.75 (m, 2H), 1.59 (m, 2H), 1.22 (t, 3H) ppm

25 mp: 187-190°C
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Compound 168

1-{(R)-1-Methyl-4-phenyl-butyl}-3-{3-[1-(2-morpholin-4-yl-ethylh)-1H-pyrazol-4-yl}-
pyrido[2,3-b]pyrazin-6-yi}-urea

'e) N N\
MN )J\ N /(NI N/ =
H o H ‘"N/N_’\#NQO

"H-NMR (DMSO-dg): = 9.92 (s, 1H), 9.16 (m, 2H), 8.63 (s, 1H), 8.28 (m, 2H), 7.57
(m, 1H), 7.21 (m, 4H), 7.12 (m, 1H), 4.33 (m, 2H), 3.87 (m, 1H), 3.55 (m, 4H), 2.76 (m,
2H), 2.65 (m, 2H), 2.46 (m, 4H), 1.72 (m, 2H), 1.57 (m, 2H), 1.22 (m, 3H) ppm

mp: 178-180 °C

Compound 169

1-(4-Methyi-4-phenyl-pentyl}-3-[3-(1-methyl- 1H-pyrazol-4-yi}-pyrido[2,3-blpyrazin-6-yl}-
urea

N N N N = N—
H H Y,
N
"H-NMR (DMSO-dg): = = 9.98 (s, 1H), 9.18 (s, 1H), 9.15 (s, 1H), 8.58 (s, 1H), 8.26

{m, 2H), 7.53 (d, 1H), 7.38 (d, 2H), 7.25 (1, 2H), 7.13 (t, 1H), 3.95 (s, 3H), 3.18 (m, 2H),
1.75 (m, 2H), 1.31 (s, 8H) ppm

mp: 208-210°C
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Compound 170

1-((R)-1-Methyl-4-phenyl-butyl)-3-[3-(1-propyl-1H-pyrazol-4-yl}-pyrido[2,3-b]pyrazin-6-
yll-urea

'H-NMR (DMSO-ds): = 9.91 (s, 1H), 9.16 (s, 1H), 9.12 (bs, 1H), 8.61 (s, 1H), 8.27
(m, 2H), 7.58 (d, TH), 7.21 (m, 4H), 7.12 (m, 1H), 4.16 (m, 2H), 3.87 (m, 1H), 2.66 (m,
2H), 1.85 (m, 2H), 1.72 (m, 2H), 1.22 (d, 3H), 0.87 (t, 3H) ppm

mp: 185-188 °C

Compound 171

1-((R}-1-Methyl-4-phenyl-buty)-3-[3-(1H-pyrazol-4-yi)-pyrido[2,3-b]pyrazin-6-yl]-urea
@) ~ N\
J
ﬂ N N = NH
=N

H

"H-NMR (DMSO-dg): = 13.38 (s, 1H), 9.91 (s, 1H), 9.20 (s, 1H), 9.13 (s, 1H), 8.65 (s,
1H), 8.29 (m, 2H), 7.58 (d, 1H), 7.21 (m, 4H), 7.13 (m, 1H), 3.87 (m, 1H), 2.66 (m, 2H),
1.73 (m, 2H), 1.58 (m, 2H), 1.21 (d, 3H) ppm

mp: 274-276°C
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Compound 172

1-(4-Phenyl-butyl)-3-(3-pyrrolidin-1-yi-pyrido[2,3-b]pyrazin-6-yl)-urea
NJ\N NN NTY
H H

'H-NMR (DMSO-dg): = 9.68 (s, 1H), 9.43 (s, 1H), 8.28 (s, 1H), 8.02 (d, 1H), 7.23 (m,
3H), 7.16 (1, 1H), 7.11 (d, 1H), 3.56 (s, 3H), 3.29 (m, 2H), 2.65 (m, 2H), 1.96 (m, 4H),
1.73 (m, 2H), 1.54 (m, 2H ) ppm

mp: 204-206°C

Compound 173

1-((R)-1-Methyl-4-phenyl-butyl)-3-(3-pyrrolidin-1-yl-pyrido[2,3-b]pyrazin-6-yl}-urea

QV\)\NHJ)\Q/@:D\NQ

"H-NMR (DMSO-dg): = 9.57 (s, 1H), 9.29 (s, 1H), 8.28 (s, 1H), 8.02 (d, 1H), 7.19 (m,
6H), 3.83 (m, 1H), 3.58 (m, 4H), 2.63 (1, 2H), 1.97 (m, 4H), 1.72 (m, 2H), 1.53 (m, 2H),
1.17 (d, 3H) ppm

mp: 187-190°C



WO 2012/136691 PCT/EP2012/056138
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Compound 174

{-[3-(3-Fluoro-4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-6-yl}-3-(4-phenyl-butyl)-urea

®) \N\
T A -
N™ N~ "N° N
H H
5 OH

'H-NMR (DMSO-dg): = 10.57 (s, 1H), 10.09 (s, 1H), 9.40 (s, 1H), 9.33 (s, 1H), 8.32
{d, 1H), 8.15 (m, 1H), 8.04 (m, 1H), 7.58 (d, 1H), 7.22 (m, 4H), 7.13 {m, 2H), 3.33 (m,
2H), 2.68 (i, 2H), 1.75 (m, 2H), 1.59 (m, 2H) ppm

10
mp: 269-270°C

Compound 175
15
1-[3-(8-Hydroxymethyi-phenyl)-pyrido[2,3-b]pyrazin-6-yl}-3-(4-phenyl-butyl)-urea

O | AN N\
N N N N/ ~ OH
H H ]

20 'H-NMR (DMSO-dg): = 10.11 (s, 1H), 9.43 (s, 1H), 9.27 (s, 1H), 8.37 (d, 1H), 8.28 (s,
1H), 8.18 (m, 1H), 7.66 (d, 1H), 7.54 (m, 2H), 7.21 (m, 4H), 7.12 (m, 1H), 5.33 (t, 1H),
4.62 (d, 2H), 3.34 (m, 2H), 2.68 (t, 2H), 1.75 (m, 2H), 1.59 (m, 2H) ppm

mp: 198-200°C
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Compound 176

1-(3-Morpholin-4-yl-pyrido{2,3-b]pyrazin-6-yl)-3-(4-phenyl-butyl)-urea
ﬁ)Lﬁ P N(j
0

"H-NMR (DMSO-dg): = 9.75 (s, 1H), 9.36 (s, 1H), 8.62 (s, 1H), 8.06 (d, 1H), 7.21 (m,
6H), 3.71 (m, 8H), 3.29 (m, 2H), 2.65 (t, 2H), 1.72 (m, 2H), 1.55 (m, 2H) ppm

mp: 200-202°C

Compound 177

1-13-(3,5-Dimethyl-1H-pyrazol-4-yl}-pyrido[2,3-blpyrazin-6-yi]-3-((R)- 1-methyl-4-phenyl-
butyh-urea

') \N\
/U\|///
N

"H-NMR (DMSO-dg): = 12.70 (s, 1H), 10.02 (s, 1H), 9.42 (s, 1H), 8.92 (s, 1H), 8.28
(d, 1H), 7.53 (d, 1H), 7.17 (m, 4H), 7.12 (m, 1H), 3.87 (m, 1H), 2.61 (m, 2H), 2.54 (s,
3H), 2.48 (s, 3H), 1.70 (m, 2H), 1.55 (m, 2H), 1.19 (d, 3H) ppm

mp: 266-269°C
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Compound 178

1-[3-(3,4-Dimethoxy-phenyl)-pyrido[2,3-blpyrazin-6-yl}-3-(4-phenyl-butyl)-urea

0 l ~ N\
/U\ ~ ~ O
N N
1
"H-NMR (DMSO-dg): = 10.09 (s, 1H), 9.46 (s, 1H), 9.25 (s, 1H), 8.34 (d, 1H), 7.95

(m, 1H), 7.90 (d, 1H), 7.63 (d, 1H), 7.20 (m, 4H), 7.12 (m, 2H), 3.86 (d, 6H), 3.34 (m,
2H), 2.67 (t, 2H), 1.75 (m, 2H), 1.60 (m, 2H) ppm

Tz
Tz

10 mp:210-211C

Compound 179

15 1-[3-(2-Methoxy-phenyl)-pyrido[2,3-b]pyrazin-6- yl 1-3-((R)-1-methyi-4-phenyl-butyi}-urea

QV\/LII\

"H-NMR (DMSO-dg): = 10.01 (s, 1H), 9.20 (s, 1H), 9.16 (s, 1H), 8.35 (d, 1H), 7.83
(m, 1H), 7.69 (d, 1H), 7.55 (m, 1H), 7.26 (d, 1H), 7.16 (m, 6H), 3.91 (s, 3H), 3.87 (m,
20 1H), 2.62 (m, 2H), 1.71 (m, 2H), 1.55 (m, 2H), 1.19 (d, 3H) ppm

mp: 137-138°C



WO 2012/136691 PCT/EP2012/056138
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Compound 180

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

"H-NMR (DMSO-dg): = 9.91 (s, 1H), 9.15 (s, 1H), 9.11 (s, 1H), 8.57 (s,1H ), 8.27 (m,
10 2H), 7.59 (d, 1H), 7.21 (m, 4H), 7.13 (m, 1H), 3.95 (s, 3H), 3.87 (m, 1H), 2.65 (m, 2H),
1.72 (m, 2H), 1.57 (m, 2H), 1.21 (d, 3H) ppm

mp: 225-228°C
15
Compound 181
1-[3-(3-Hydroxymethyl-phenyl)-pyrido[2,3-b]pyrazin-6-yI]-3-((R)-1-methyl-4-phenyl-
butylh)-urea
7 =
N/lLN N~ N OH
H H
20

'H-NMR (DMSO-dg): = 10.02 (s, 1H), 9.43 (s, 1H), 9.18 (s, 1H), 8.36 (d, 1H), 8.29 (s,

1H), 8.20 (d, 1H), 7.70 (d, 1H), 7.55 (m, 2H), 7.19 (d, 4H), 7.11 (m, 1H), 5.34 (s, 1H),

4.63 (s, 2H), 3.87 (m, 1H), 2.66 (m, 2H), 1.75 (m, 2H), 1.58 (m, 2H), 1.21 (d, 3H) ppm
25

mp: 193-195°C
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Compound 182

1-[3-(4-Hydroxymethyl-phenyl)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl}-urea

LA A A
N N N N
H H OH

5
"H-NMR (DMSO-dg): = 10.11 (s, 1H), 9.44 (s, 1H), 9.33 (s, 1H), 8.36 (d, 1H), 8.29 (d,
2H), 7.63 (d, 1H), 7.52 (d, 2H), 7.22 (m, 4H), 7.12 (m, 1H), 5.34 (1, 1H), 4.61 (d, 2H),
3.34 (m, 2H), 2.68 (m, 2H), 1.75 {m, 2H), 1.60 (m, 2H) ppm
10
mp: 213-215°C
Compound 183
15
1-[3-(2,4-Dimethoxy-phenyl)-pyrido]2,3-bipyrazin-6-yi]-3-{{ R)- 1-methyl-4-phenyi-buiyl)-
urea
'0) ! ~ N\
B Y P
N N N N
H H _
'®) O
20

"H-NMR (DMSO-dg): = 9.96 (s, 1H), 9.22 (s, 1H), 9.19 (s, 1H), 8.31 (d, 1H), 7.87 (d,
1H), 7.64 (d, 1H), 7.19 (m, 4H), 7.11 (m, 1H), 6.75 (s, 1H), 6.73 (d, 1H), 3.93 (s, 3H)
3.87 (m, 4H), 2.63 (m, 2H), 1.72 (m, 2H), 1.56 (m, 2H), 1.20 (d, 3H) ppm

25 mp:98-100°C
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Compound 184

1-(4-Phenyl-butyl)-3-(3-pyridin-4-yl-pyrido[2,3-b]pyrazin-6-yl)-urea

N\
QV\AQEK&/{N\IN;\@
_N

5

"H-NMR (DMSO-dg): = 10.21 (3, 1H), 9.54 (s, 1H), 9.26 (s, 1H), 8.80 (d, 2H), 8.41 (d,
1H), 8.24 (d, 2H), 7.73 (d, 1H), 7.21 {m, 4H), 7.13 (m, 1H), 3.35 (m, 2H), 2.68 {1, 2H),
1.75 (m, 2H), 1.60 (m, 2H) ppm

10
mp: 219-222°C
Compound 185

15
1-[3-(3-Fluoro-4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-6-yi]-3-((R)- 1-methyl-4-phenyl-
butyl)-urea

SUUS e

'H-NMR (DMSO-dg): = 10.58 (s, 1H), 10.00 (s, 1H), 9.40 (s, 1H), 9.23 (s, 1H), 8.32
20 (d, 1H), 8.15 (d, T1H), 8.05 (d, 1H), 7.62 (d, 1H), 7.18 (m, 6H), 3.87 (m, 1H), 2.66 (m,

2H), 1.75 (m, 2H), 1.58 (m, 2H), 1.21 (d, 3H) ppm

mp: 220-222°C

25
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Compound 186

1-[3-(3-Chloro-4-hydroxy-phenyi)-pyrido[2,3-b]pyrazin-6-yl]-3-(4-phenyl-butyl)-urea
0 | X N\
)j\ N~ Cl
N N N N
H H
OH

'H-NMR (DMSO-dg): = 10.96 (s, 1H), 10.08 (s, 1H), 9.40 (s, 1H), 9.35 (s, 1H), 8.35
(m, 2H), 8.16 (m, 1H), 7.59 (d, 1H), 7.22 (m, 4H), 7.13 (m, 2H), 3.34 (m, 2H), 2.69 (,
2H), 1.76 (m, 2H), 1.59 (m, 2H) ppm

mp: 241-243°C

Compound 187

1-[3-((S)-3-Methyl-morpholin-4-yl)-pyrido[2,3-b]pyrazin-6-yi}-3-((R)- 1-methyi-4-phenyi-
butyl)-urea

"H-NMR (DMSO-dg): = 9.72 (s, 1H), 9.20 (s, 1H), 8.59 (s, 1H), 8.02 (m, 1H), 7.21 (m,
6H), 4.61 (m, 1H), 4.21 (m, 1H), 3.94 (m, 1H), 3.82 (m, 1H), 3.74 (m, 1H), 3.48 (m, 1H),
3.25 (m, 1H), 2.62 (m, 2H), 1.71 (m, 2H), 1.52 (m, 2H), 1.24 (m, 3H), 1.17 (m, 3H) ppm



10

15

20

WO 2012/136691 PCT/EP2012/056138

- Q08 -
Compound 188

1-[3-(4-{2-[2-(2-Hydroxy-ethoxy)-ethoxyl-ethoxy}-phenyl)-pyridol2,3-bjpyrazin-6-y!}-3-
((R)-1-methyl-4-phenyl-butyl)-urea

©\/\)\ i /ETN\
JPee
o/\/o\/\O/\/OH

'H-NMR (DMSO-dg): = 9.99 (s, 1H), 9.41 (s, 1H), 9.23 (s, 1H), 8.31 (m, 3H), 7.62 (m,
1H), 7.17 (m, 7H), 4.22 (m, 2H), 3.79 (m, 1H), 3.62 (m, 2H), 3.56 (m, 2H), 3.44 (m, 2H),
2.66 (m, 2H), 1.75 (m, 2H), 1.59 (m, 2H), 1.22 (m, 3H) ppm

Compound 189

1-{3-[1-(2-Hydroxy-ethyl)-1H-pyrazol-4-yi]-pyrido[2,3-blpyrazin-6-yl}-3-(4-phenyl-butyl)-
urea

@\/\/\ R | b N\

Ayhehde

N N° N 'N =

H H ‘NN\—OH

"H-NMR (DMSO-dg): = 10.01 (s, 1H), 9.24 (s, 1H), 9.18 (s, 1H), 8.59 (s, 1H), 8.28

(m, 2H), 7.55 (m, 1H), 7.23 (m, 4H), 7.15 {m, 1H), 4.98 (m, 1H), 4.24 (m, 2H), 3.80 (m,
2H), 3.33 {m, 2H), 2.67 (m, 2H), 1.73 (m, 2H}, 1.59 {m, 2H) ppm
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Compound 194

2-Methoxy-4-{6-[3-(4-phenyl-butyl)-ureido]-pyrido[2,3-blpyrazin-3-yl}-benzoic acid

OH

"H-NMR (DMSO-dg): = 12.84 (s, 1H), 10.17 (s, 1H), 9.54 (s, 1H), 9.22 (s, 1H), 8.39
(d, 1H), 7.99 (s, 1H), 7.94 (d, 1H), 7.80 (d, 1H), 7.71 (d, 1H), 7.19 (m, 4H), 7.11 (m,
1H), 3.93 (s, 3H}, 3.34 (m, 2H), 2.66 (m, 2H), 1.74 (m, 2H), 1.60 (m, 2H) ppm

10 mp 229-233 <C

Compound 195

15 (8)-2-Amino-3-(4-{6-[3-((R)-1-methyl-4-phenyl-butyl)-ureida]-pyrido[2,3-blpyrazin-3-yl}-
pheny!)-propionic acid; hydrochloride

o H

'H-NMR (DMSO-dg): = 13.91 (s, 1H), 10.06 (s, 1H), 9.46 (s, 1H), 9.16 (s, 1H), 8.36
20 (m, 6H), 7.71 (m, 1H), 7.50 (m, 2H), 7.21 (m, 4H), 7.14 (m, 1H), 4.28 (m, 1H), 3.88 (m,
1H), 3.24 (m, 2H), 2.66 (m, 2H), 1.74 (m, 2H), 1.57 (m, 2H), 1.21 (m, 3H) ppm
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Compound 196

3-{6-[3-((R)-1-Methyl-4-phenyl-butyl)-ureido]-pyrido{2,3-b]pyrazin-3-yl}-benzoic acid
©\/\/1\ i | D b I
N)kﬁ NN OH

'H-NMR (DMSO-dg): = 13.22 (s, 1H), 10.03 (s, 1H), 9.51 (s, 1H), 9.21 (s, 1H), 8.90
(s, 1H), 8.57 (d, 1H), 8.39 (d, 1H), 8.13 (d, 1H), 7.22 (m, 2H), 7.14 (m, 5H), 3.87 (m,
1H), 2.67 (t, 2H), 1.76 (m, 2H), 1.59 (m, 2H), 1.22 (d, 3H) ppm

10 mp: 261 °C (dec)

Compound 197

15 (8)-2-Amino-3-(4-{6-[3-(4-phenyi-butyl}-ureido}-pyrido[2,3-bjpyrazin-3-yl}-phenyl)-
propionic acid

"H-NMR (DMSO-dg): = 10.12 (s, 1H), 9.44 (s, 1H), 9.26 (s, 1H), 8.31 (m, 3H), 7.57
20 {m, 5H), 7.19 (m, 5H), 3.73 (s, 1H), 3.31 {m, 4H), 3.03 (m, 1H), 2.67 (t, 2H), 1.74 (m,

2H), 1.58 (m, 2H) ppm

mp: 230-232 °C

25
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Compound 198
3-{6-[3-(4-Phenyl-butyl)-ureido]-pyrido[2,3-b]pyrazin-3-yl}-benzoic acid

©\/\/\ I ] ~ N\ i
N/LN N/ N/ OH

H H

'H-NMR (DMSO-dg): = 13.23 (s, 1H), 10.14 (s, 1H), 9.50 (s, 1H), 9.30 (s, 1H), 8.87
(s, 1H), 8.55 (m, 1H), 8.39 (m, 1H), 8.13 (m, 1H), 7.70 (m, 2H), 7.19 (m, 4H), 7.11 (m,
1H), 3.34 (m, 2H), 2.68 (m, 2H), 1.76 (m, 2H), 1.59 (m, 2H) ppm

mp: 254-256 °C
Compound 200

rac  1-{3-[4-(2-Hydroxy-propoxy}-phenyl]-pyrido[2,3-b]pyrazin-6-yl}-3-(4-phenyl-butyl}-
urea

OH

1H-NMR (DMSO-d6) & = 10.82 (s, 1H), 9.41 (s, 1H), 9.32 (s, 1H), 8.32 (d, 1H), 8.29
(d, 2H), 7.59 (d, 1H), 7.22 (m, 4H), 7.11 (m, 3H), 4.90 (s, 1H), 4.00 (m, 1H), 3.91 (m,
2H), 3.31 (m,2H), 2.68 {t, 2H), 1.75 (m, 2H), 1.59 (M, 2H), 1.18 (d, 3H) ppm

m.p.: 223-224°C
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Compound 201

1-(3-{4-[2-(2-Hydroxy-ethoxy)-ethoxy]-phenyi}-pyrido[2,3-b]pyrazin-6-yi)-3-{4-phenyl-
butyl)-urea

NJLN N Nlﬁ
H H

0 ™~O~"0n

1H-NMR (DMSO-d6) 8= 10.08 (d, 1H), .37 (m, 2H), 8.31 (m, 3H), 7.57 (d, 1H), 7.25
(m, 4H), 7.11 (d, 23H), 4.62 {t, 1H), 4.31 (t, 2H), 3.80 (, t, 2H),3.52 (m, 4H), 3.34(m,
2H), 2.68 (t, 2H), 1.75 (m, 2H), 1.60 (m, 2H) ppm

m.p.: 192-194°C

Compound 202

1-{3-[4-(2-Morpholin-4-yl-ethoxy)-phenyl]-pyrido[2,3-blpyrazin-6-yi}-3-(4-phenyl-butyl)-
urea

QV\ALIL@

O/\/N\)

1H-NMR (DMSO-d8) 6 = 10.08 (s, 1H), 9.41 ( s, 1H), 9.35 ( 5, 1H}, 8.31 (d, 1H), 8.29
(d, 2H), 7.59 (d, 1H), 7.22 (m, 4H), 7.12 (d, 3H), 4.22 (m, 2H), 3.68 (s, 4H), 3.32
{m,2H), 3.29 (s, 4H), 2.78 (m, 2H}, 2.68 (m, 2H}, 1.73 (m, 2H), 1.59 (m , 2H) ppm

m.p.:181-192°C
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Compound 203

1-[3-(3-Methoxymethyl-phenyl}-pyrido[2,3-blpyrazin-6-yl]-3-((R)-1-methyl-4-phenyl-
butyl}-urea

1H-NMR (DMSO-d6) § = 10.03 (s, 1H), 9.48 (s, TH), 9.21 (s, 1H), 8.38 (d, 1H), 8.30 (s,
1H), 8.25 (d, 1H), 7.69 (d, 1H), 7.55 (m, 2H), 7.19 (s, 4 H), 7.11 (s, 1H), 4.56 (s, 2H),
3.87 (m, 1H), 3.31 (s, 3H), 2.68 (m, 2H), 1.78 (M, 2H), 1.61 (m, 2H), 1.20 (d, 3H) ppm

Compound 204: D-119421

1-{3-[3-(2-Methoxy-ethoxymethyl)-phenyi]-pyrido[2,3-blpyrazin-8-yl}-3-((R)- 1-methyl-4-
phenyl-butyl)-urea

@/\/I\ I ﬁl\!\
H H |
-

1H-NMR (BMSO-d6) § = 9.10 (s, 1H), 8.26 (s, 1H), 8.18 (d, 1H); 7.97 (d ,1H),

7.90 (s, 1H), 7.56 (m, 4H), 7.22 { m, 3H), 7.14 (d, 4H), 5.19 (m, 2H), 3.78 (m, 2H), 3.57
(s, 3H), 3.29 { m, 1H), 2.52 { m 2H), 1.69 (m, 2H), 1.40 (m 2H), 1.21 (s, 1H), 1.02
{s,3H) ppm
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Evidence of the kinase inhibition of compounds according to the invention

Cell-free kinase assays (using ALPHA technology)

The inhibitory effect of the compounds according to the invention was tested on various
serine/threonine, tyrosine and lipid kinases in enzymatic assays. Recombinant human
kinases such as, for example, Erk2, 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-fransferase) 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 alpha assay are given below. To determine the ICg value, the
potential inhibitor substances were investigaied 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 bictinylated MBP {myelin basic protein) substrate were
incubated on a 384-well Optiplate (Perkin-Elmer) in a volume of 15 pyl for 1h in 25mM
Tris, 10mM MgCl,, 0.1% Tween-20, 100uM NaVvO,, 2mM DTT at pH 7.5. The kinase
reaction was then stopped by adding 10yl 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.

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

% Kinase inhibizion

= 100 - (IOGX

Meanwmple) - Mean(o% Contrel) }

Me @008 control)

(Bamplie) _ Mear

0% Contrel)

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 ICys values were determined using
GraphPadPrism.

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

Table 1: Erk2 alpha kinase assay test results (1Cs, [uM] at 10uM ATP)

Compound Erk2
108 0.004
127 0.005
155 0.004
156 0.001
157 0.002
158 0.001
159 0.001
160 0.001
161 0.002
162 0.002
163 0.002
164 0.002
165 0.003
166 0.003
167 0.003
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168 0.003
169 0.003
170 0.004
171 0.004
172 0.005
173 0.005
174 0.006
175 0.006
176 0.006
177 0.006
178 0.006
179 0.006
180 0.006
181 0.006
189 0.004
194 0.001
195 0.001
196 0.004
197 0.005
198 0.003
201 0.039
202 0.041
203 0.024

- 106 -
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Cellular assay: testing for anti-proliferative effect (XTT assay)

The principle of this test is based on the intracellular reduction of the tetrazolium
dye XTT (sodium 3'-[1-{phenylaminocarbonyl)-3,4-tetrazoliumi-bis(4-methoxy-6-
nitro)benzene sulfonic acid, Sigma) to a formazan dye by mitochondrial
dehydrogenases. The dye is only formed by metabolically active cells and its
photometrically measurable intensity 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 Hct116) 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 ug XTT/ml and 2.5 ug 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.

Fvaluation

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

(0% Control}
- Mean

(3% Cortrol)

Mean[sample)

% Inhibition of cell proliferation, = [00 — | 100x

{Sample)

M@ an(l §0% Control)

Eight determinations were made for each control and two for the substance
35  samples. The 0% control contains no cells, the 100% control (proliferation control)
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contains no test substance. The ECs values were determined using
GraphPadPrism.

The compounds according to the invention showed partly effective inhibition of the
5  cell proliferation with EGs, values of {0 < 1 uM (see Table 2).

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

Compound Het116
155 0.337
159 0.844
160 0.420
164 0.557
165 3.19
168 0.903
169 0.563
170 0.149
201 0.888
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Anmvended Claims

1. Use of a compound according the general formula (1)

5
: B
R2 SO,
“‘rlu)krte N~ N7 TR
H H ®
wherein the substituents R1, RZ, X havs the following meaning:
10 Xis O

R1
(1) substituted aryl, wherein the aryt geoup can be substituted with one or more,
the same or different F, Cl, Br, |, CF3, CN, NH;, NHM-atkyl, NH-cycloaliyt, NH-
15 'hetemcyciyi. NH-aryl, NH-heteroaryl, NH-alkvi-cycloalikyl, NH-alkyl-heterocyclyl,
WH-alkyl-aryl, NH-atkyl-heteroaryl, NH-alkyl-NiHy, NH-alkyl-OH, N(alkyl)s, NHC(O)-
alkyl, NHC{O}-cycloalkyl, NHC(O)-heterocyalyl, NHC(O)-aryl, NHC(O)-hetaroaryl,
NHC{O)-alkylaryl, NHC(O)alkyl-heteroaryl, NHSOxatkyl, NHSO,-cycloaiky!,
. NHSOp-hetorocyelyl, NHSO~aryl, NHSO-heteroaryl, NHSO~alkyl-aryt, NHSCQ,
20  atkyl-hetercaryl, NGs, SH, S-alkyl, S-aryl, S-heteroaryl, OH, OCF,, O-alkyt, O-
cycloalkyl, O-heterocyclyl, O-aryl, O-hsteroaryl, O-alkyl-cycloalkyl, O-alkyl-
heterocyelyl, O-alkyl-aryl, C-alkyl-heteroaryl, O-aliyl-OMH, O-(CHg)s-0, C--CHsx
CHrO-n-CHz-CH-OH,  OC(O)-alkyl, OC(O)-cycloalkyl, OC(O)-heterocycly,
OC({Q)-aryl, OC{O)-hetercaryl, OC(O)-alkyl-aryl, QC(O)-alkyl-hetercaryl, OC(O)-
25  NH-Alkyl, OSQH, OS0,-alkyl, OSCprcycinalkyl, OSOy-haterocyclyl, O8SCyaryl,
080-hetercaryl, OSQz-alkyl-aryl, OSSO -alkyl-heteroaryl, OP(O)OH),, C(O)-alky!,
C(O)-aryl, G(O)-hefercaryl, O-COgmalkyl, COH. COalkyl, COzoycloalkyl, CO-
heterocyeiyt, COpanl, COzheteroaryl, COzakylcyclealkyl, COzalkyl-
haterooyalyl, COealkyl-aryl, COsalkylheteroary, CO)-NH:,  CO)NH-alkyl,
30 C(OWH-cycloalkyl, C{OWNH-heterooyelyl, C{OMNH-aryl, C(O)NH-hetercary!,
C{OMNH-alkyl-cycloalkyl, C(O)NH-alkyl-haterocyclyl, C(ONH-alkylaryl, C(O)NH-

wration: 24,05 2013 09:02:43 - 24,05.2013 09:06:59. This page 3 of AMENDED SHEET 5730563507
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alkyl-heteroaryl, C{ON{alkyl),, C{ON(eycloaikyl)a, C(O)N(aryh),,
C(O)N{heteroaryl)s, SO0-alkyl, SQ-aryl, SOzakyl, SO;-heterocyclyl; SOp-arvi,
80,NHs, SONH-alkyl, SOaNH-aryl, SO NH-heteroaryl, SONH-alkyl-aryt, SOgH,
SO.0-akyl, S0.0-aryl, SO0-alkyl-aryl, alkyl, oycloalkyt, helerocyciyl, aryl or
heteroaryl, n can have the valte 0, 1, 2 or 3 and the alkyl, cycloalkyh,
heterocydlyl-, aryi-, hetercaryl-, alkyl-cycloalkyl-, alkyl-heterocyclyi-, alkyl-aryl- and
alkyl-heteroaryt substituents for their part can in turn be substituted,

{) unsubstituted or substituted hetersaryl, wherain the heteroaryl group £an be
substituted with one or more, the same or different F, Cl, Br, |, CFs, CN, NHa, NH-
alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroary!, NH-aikyi-cycloalkyl,
NH-alkyl-heterocyolyl, NH-alkyl-aryl, NH-aikyl-heteroaryl, NH-alkyl-NH,, Ni-atkyl-
OH, N{aliys, NHG(O)-alkyl, NHC(O)-cycloalkyl, NHC(O)-heterocyciyl, NHC(O)-
aryl, NHC(Q)-heteroaryl, NHC(O)-akylaryl, NHC(O)alkykheteroaryl, NHSOg
alkyl, NHSOcyclvalkyl, NHSO heterocyelyl, NHSOsaryl, NHSOs-heteroary,
NHSO-alkylary!, NHSO.-alkyi-heterocaryl, NO,, SH, S-alkyl, S-aryl, S-hetsroaryl,
QH, OCF,, O-alkyl, O-cycloalkyl, C-aryl, O-heteroaryt, O-alkyl-cycloatiyl, O-alkyl-
heterocyclyl, O-alkyl-aryl, O-alkyl-hetercaryl, OC(C)alkyl, OC(O)-cycloalkyl,
QC(O)-heterocycivt, OC(O)acyl, OC(O)-heteroaryl, OC(O)-alkyl-aryt, OC(O)-alkyl-
hateroaryl, OSOzH, O80s-alkyl, 0SOreycloalkyl, OSO-heterocyelyl, OSO.-aryi,
080 -heteroaryl, OSO-alkyl-aryl, OS0,-alkyl-heteroaryl, OP(O}OH)z C(O}-alkyl,
C(O}-aryl, C{O)-heteroaryl, COH, - CO,-alkyl, COcycloalkyl, COp-heterocyclyl,
COparyl, COrhateroaryl, COz-alkyl-cycioatkyl, CO--alkyl-heteracyclyl, COzalkyl-
aryl, COz-alkyl-heteroaryl, C(O)-NH,, C{OINH-alkyl, CONH-cycioalkyl, C{ONH-
heterocyciyl, C{ONH-aryl, CIO)NH-heteroaryl, C(O)NH-alkyl-cycioalikyl, C(OINH~
alkyl-heterocyelyl, C(O)NH-alkyl-aryl, C{O)NH-alkyl-heteroaryl, C{OMN({alkyl),,
C(O)N(cycloatkyl)s, CG(OWN(aryl),, C{O}N(heteroaryl)y, SONH,, ~SONH-alkyl,
SO, NH-aryl, 30zNH-heteroaryl, SO,NH-alkyl-aryl, 8Q3H, 8C.O-alkyl, S0,0-aryl,
80,C-alkyl-aryl, alkyl, cycloalkyl, heterocyclyl, alkyl-cycisalkyl, aikyi-hetsrocyaiyl,
alkyl-aryl, alkyl-heteroaryl, aryl or heteroaryl, and the alkyl, cyclosikyl-,
hetarocyclyl-, alkyl-heterooyalyl, alkyl-aryl, atkyl-cycicalkyl, alkyl-hetercaryl, aryl-
and helercaryl substituents for their part can in furn be substituted,

raion: 24.05.2013 08:02.43 - 24.05.2013 05:06.58. Thvs page 4 oT AMENDED SHEET. 03
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and R2:
(1) unsubstituted or substituted alkyl-aryl wherein the alkylaryl group can be
substituted with one or more, the same or different F, Cl, Br, I, CFs, CN, N, NH-
5  alkyl, NH-cycloalkyl, NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyl-cycloalkyl,
NH-alkyi-heterocyciyl, NH-alkyl-aryl, NH-atkyl-hetsrearyl, N{alkyl)., NHC(O)-alkyl,
NHC(O)-cycloalkyl, NHC(O)-haterocyclyl, NHC(O)-aryl, NHC(O)-heteroaryl,
NHC(O)-alkyl-aryl, NHC(C)-akylheteroaryl, NHSOz-alkyl, NHSOs,cycloalkyl,
NHSO~heterocyclyl, NHSO-aryl, NHSO-heteroaryl, NHSO-alkyl-aryl, NHSO,-
10 alkykhetercaryl, NQ,, SH, S.akyl, S-cycloalkyl, S-heterocyclyl, S-aryl, 8-
heteroaryl, =0, OH, OCF,, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-
heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-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-heteroaryl, OSOsH, OS0Oalkyl, OSQ.-
15 cycloalkyl, OSthetemcyciyl, OSOaryl, O8Qg-heteroaryl, QSQOg-alkyl-aryi,
080,-alkyl-heteroaryl, OP({O)OH),, C(O)-alkyl, C(O}-aryl, C(O)-heteroaryl, CO.H,
CQq-alkyl, COx-cycloalkyl, CO-heterocyclyl, COaryl, CO-heteroaryi, CO,-aikyl-
cycloatkyl, CO ~alkyl-heterocyclyl, COz-alkyi-aryl, COxaikyl-hetercaryl, C(O)-NH,,
C(OINH-alkyl, GIONH-cycloalkyl, C(O}NH-heterooyclyl, C{ONH-aryl, C(OINH-
20  heteroaryl, C(O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-heterocyciyl, C(O)NH-alkyl-ary,
C(O)NH-alkyl-heteroaryt,  C({O)N(alkyl),, C(O)N(cycloalkyl)s, C(ON(aryl),
C(O)N(heteroaryl),, $O-atkyl, SO-aryl, SOp-alkyl, SOz -aryl, SO,NH;, SO NH-alkyl,
SO:NH-aryl, SONH-heteroaryl, SCNH-alkyl-aryl, SO3H, SO0-alkyl, 50,0-aryi,
S0,0-alkyl-aryl, alkyl, cycloalkyl, heterocyciyl, aryl or hietercaryl,
25
‘ (thy unsubstituted or substituted alkyl-hateroaryl wherein the alkyl-heteroaryt group
can be substituted with one or more, the same or different ¥, Cl, Br, |, CFs, CN,
NHz, NH-alkyl, NH-cycloalkyl, NH-heteroeyclyl, NH-aryl, NH-hetercaryl, NH-alkyl-
cycioalkyl, NH-alkyl-heterocyclyl, NH-alkylaryl, NH-alkyl-heteroaryl, N(atkyl)s,
30 NHC(O)-alkyl, NHC{O)-cycioalkyl, NHC{O)-heterocyclyl, NHC(O)-aryl, NHC(O)-
heteroaryl, NRC(O)-alkyl-aryl, NHC(Q)-alkyl-heteroaryl, NHSOzalkyl, NHSO,-
cycloalkyl, NHSO-heterocyclyl, NHBOg-aryl, NHSOg-heteroaryl, NHSO-alkyl-aryl,
NHSOg-alkyl-hetaroaryl, NQ,, SH, S-alkyl, S-cycloalkyl, S-heterocycivl, S-aryl, $-
heteroaryl, OH, OCF;, O-alkyl, O-cycloalkyl, O-heterocyclyl, C-aryl, O-heteroaryl,
35  Q-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl, C-alkyl-heteroaryl, OC(O)-
akkyt, OC(O)-cycioalkyl, OC(O)-heterocyclyl, OC(O)-aryl, OC(O)-heteroaryl,

iration: 24.05.2013 09:02.43 - 24.05.2013 08:06:69. This page 5 of AMENDED SHEET 673 05:03.26
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OC(O)-alkyl-aryl, OC{O)-alkyl-heteroaryl, OSOH, O80sakyl, 0S0:-cycloalkyl,
O80,-hetersayclyl, OSOparyl, OSSO heteroaryl, OSO-akyl-aryl, OSOzalkyl
hetercaryl, OP(Q){(OH),, C{O)-alkyl, C(O}-aryl, C(O)-heteroaryl, COsH, COx-alkyl,
COz-cycloalkyl, CO-heterocyelyl, COz-aryl, COz-heteroaryl, CO-alkyl-cycloalkyl,
5 COsalkyl-heterocyciyl, COs-alkyl-aryl, COsalkyl-hateroaryl, C{O)-NHz, C(O)NH-
alkyl, C{OINH-cycloalkyl, C{O)NH-heterocyclyl, C(OINH-aryl, C(OINH-heteroaryi,
C(O)NH-alkyl-cycloalkyl, C(O)NH-alkyl-heterocyclyl, C{O)NH-alkyl-aryl, C{O)NH-
alkyl-heteroaryl, C{ON(akyl),, C{O)N{eycloaikyl)a, C{ON{aryl)a,
C{ON(heteroaryl)y, SO-alkyl, SC-aryl, 80z-alkyl, SOpanyl, SONHz SONH-alkyl,
10 SO,NH-aryl, SO;NH-heteroaryl, SO,NH-alkyl-aryl, SO;H, 80,0-alkyl, SO.O-aryl,
S0,0-alkylaryl, cycloalkyl, heteracyalyl, aryl or heteroary!;
ita physiologically tolerated salts, in the form of its racemates, in the form of its
pure enantiomers and/or diastersomers or in the form of mixtures of these
enantiomers and/or diastereomers or in the form of ita tautomers;

15  for the production of a medicament {or the treatment or pravention of physivlogical
andlor pathophysiciogical states in mammals mediated by the ras-Raf-Mek-Erk
signat transduction pathway, . , A ‘
‘wherein the physiological and/or pathophysiological states are selected from the
group consisting of: “malignant tumours, benign tumours, inflammatory diseases,

20 Inflammations, pain, rheumatic dissases, arihritic diseases, HIV infections,
neurciogical or neurodegenerative diseases, rheumatism, arthrifis, AIDS, ARC
(AIDS related complex), Kaposi's sarcoma, tumours originating from the brain
and/or nervous system and/or meninges, dementia, Alzheimers disease,
hyperproliferative  diseases, psoriasis, endometriosis, scaming, benign

25 prostatahyperplasia (BPH), diseases of the immune system, autoimmune diseases,
immunodeficiency diseases, colon tumour, gasiric tumour, intestinal tumour,
pulmonary tumour, pancreafic tumour, ovaran tumour, prostatic fumour,
leukagimia, melanoma, hepatic tumour, renal tumour, head tumour, throat tumour,
glioma, breast tumour, ulstine cancer, endoretrial cancer, cervico-uterine

30 carcinoma, brain tumour, adeng-acanthoma, cancer of the bladder, gastric tumour,
colorectal turnour, oesophageal cancer, gynaecological tumour, ovaran tumour,
cancer of the thyroid, lymphoma, chronic leukaemia, acute leulkaemia, restenoeis,
diabetes, diabetic nephropathy, fibrolic discases, cystic fibrosls, malignant
nephroscletosis, thrambotic microanglopathy syndrome, organ transplant rejection,

35  glomeriopathy, metabolic diseases, solidfixed tumours, rheumatic arthritis, diabetic
retinopathy, asthma, allergies, allergic diseases, chronic obstructive pulmonary
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diseases, inflammatory bowel disease, fibroals, atheriosclerosis, heart diseases,
cardiovascular diseases, diseases of the myocardium, vascular diseases,
angiogenetic diseases, kidney diseases, rhinitis, Grave's disease, focal ischemis,
cardiac failure, ischemia, cardiac hyperirophia, renal failure, cardiac myocytic
malfunction, high blood pressure, vasoconstriction, stroke, anaphviactic shock,
platelet aggiutination, skelefomuscular afrophy, obesity, overweight, glucosis
homeostasis, congestive cardiae  nsufficiency, sangina, heart attack, cardiac
infarction, hyperglycaemia, hypoglycaemia, hypertension”.

2. Use according to Claim 1, wherein the alkyt group is seleted from the group
consisting of methyl, ethyl, n-propyl, 2-propyt, n-butyl, sec.-butyl, tert.-butyl, n-
penty), iso-pentyl, neo-pentyl, n-hexyl, 2-hexyl, n-ociyl, ethylenyl (vinyl),
ethyny!, propenyl (CHZCH=CH2, -CHsCH-CH3, -C(=CH2)-CH3), propinyl (-
CH2-C=CH, -C=C-CH3), butentyl, butinyl, pentenyl, peniinyl, hexenyl, hexinyl,
heptenyl, heptinyl, octenyl, octinyl.

3. Use according to any one of Claims 1 {o 2, wherein the heterooyolyl group is
selected from the group consisting of tetrehydrofuryl, tetrahydropyranyl,
pyrrofidinyl, piperidinyl, piperazinyl, morpholinyl.

4. Use according fo any one of Claims 1 to 3, wharein the heteroaryl group is
selected from the group consisting of pyrrolyl, furyl, thienyl, thiazelyl, oxazolyf.
isoxazolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyridazinyi, pyraziny,
phthalezinyl, Indolyl, indazolyl, indolizinyl, benzimidazolyl, quinclinyl,
Isequinolinyl, ' quinoxalinyl, quinazolinyl,  carbazolyl, phenazinyl,
phenothiazinyl, acridinyl,

6. Use acsording to any one of Glaims 1 1o 4, wherein the compound is selected
from the group consisting of

ration: 24.06.2013 09:02:43 - 24,05.2013 09.06:59. This page 7 of PAMENDED SHEET 513556342
Received at the EPO on May 24, 2013 08:06:59. Page 7 of 40
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Compound 80 1-{3-(4-{2-[2~(2-Hydroxy-ethoxy)-ethoxy]-sthoxy}-phenyl)-
pyrido(2,3-bipyrazin-6-yll-3-(4-phenyl-butyl)-urea

N .
=
©\/\/\ 9-\ ﬁ -

NTNTNTN

Compound 91: 1~{3-(3,$D§me‘rhy1~’i H-pyrazol-4-yi)-pyrido(2, 3-blpyrazin-6-yl]-3-
(4-phenyl-butyl)-urea ,

N
7 (o] N %
| /U\ /Ej/[/’
= 'rj N N N T NH
H “""N/

Compound 82: 1-(#Pheﬂyf~buty%)~-3~{3—{2,3,@tﬁmethoxy-phenyi}~pyfido£2,3~
blpyrazin-G-yl}-urea

@N\Nj\ﬁ/@:j\&o

~
15 i

10

Compound 94  1-{3-(3H-Benzoimidazol-5-yi)-pyrido(2,3-blpyrazin-6-yll-3-(4-
phienykbutyl)-urea

N
@ 17 H
@MNLNJ\/NINI ; N{}
H M N
20

Compound 95 1-{3-(3-Amino-phenyl)-pyricio[2,3-blpyrazin-6-yl}-3-(4-phenyl-
butyll-urea

Jration: 24.05.2013 08:02:43 - 24.05.2013 09:06:59. This page & of AMENDED SHEETHi3 565550
Received at the EPO on May 24, 2013 09:06:59. Page 8 of 40
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O\ng\g/(;[:j\Of“”*

Compound 97:  1-{3-(1-Methyk1 H-pyrazol-4-yl)-pyridof2, 3-bjpyrazin-6-yl}-3-(4-
p-tolyl-butyl)-trea ‘

) Ry N&.
I
JSUUN ¥ oo SN
—-..N/

Compound 98: 1-[3~(3,4-Dimethoxy-phenyl)-pyrido{2,3-blpyrazif-6-yi}-3-((R)-1-
mathyl-4-phenyl-butyl)-urea ’

Mﬁ\ﬁ()\@[ |
.

Compound 989:  1-[4-(4-Fluoro-phenyl)-butyi]-3-[3-(1-methyl-1 H-pyrazol-4-yl}-

‘ pyﬁdo[2,3~b}pyraziw@—yl}-urea

CLN\;&HIILQ )}

Compound 100:  1-(4-Mettyl-4-phenyt-pentyl)-3-[3-(1-propyl-1H-pyrazol-4-yi)-
pyridof2, 3-blpyrazin-6-yil-urea

N
T T
@\/\ﬁ j\ﬁ/C’;ENJ\@NP\w

Compound 101 1-[3-(2,4-Dimethoxy-phenyl)-pyrido{2,3-blpyrazin-8.yl}-3-(4-
phenyl-butyl)-urea '

| ?

JEt;on: 24.05.2013 09:02:43 - 24.06.2013 09:06:59. This page 8 of AMENDED SHEET 573050558

ived at the EPO on May 24, 2013 09:06:59. Page 9 of 40
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Compound 102: 1-[3-(2-Ethoxy-phenyl)-pyrido[2,3-blpyrazin-6-ylj-3-(4-phenyi-
butyl-urea

Gompound 103 1-[3(3,5-Dichloro-4-hydroxy-phenyl)-pyrido[2,3-blpyrazin-&-yl]-
3-(4-phenyl-butyl)-urea

QSO -

oM

Compound 104: 1-{3-(3-Hydroxy-phenyl)-pyrido(2, 3-blpyrazin-6-yi}-3-(4-phenyl-
butyl}-urea

' O Ry N\.
o OH
N NN N
H H
- .%5 . B .« e . .

. Compound 105 1-(4-Phenyiabutyl)-3-[35(2H-pyrazu&-3~yl)-pyridQ[Z,&b}pyrazin-
G-yll-urea

O ' T N\
. L

Compound 106, 1-[3-(4-Hydroxy-2-methyl-phenyl)-pyrido{2,3-bipyrazin-6-yi}-3-
(4-phenyl-butyl)-urea

20

Juration: 24.05,2013 08,02:43 - 24.05.2013 09:06:59, This page 10 ot AMENDED SHEET 3573 095456
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Compound 107.  Acetic acid 4-{8-[3~{4-phenyl-butyl}-ursidal-pytidof2,3-
blpyrazin-3-yi-pheny! ester

5
SUPR NS ®
NTN N N‘LQ 0
H o™
Compound 108, 1-[3-(1-Ethyl-1 H~pyrazo{-4~yt)-pyrido{2,3-b]pyraz§n-8-yl]~3«(4~
phenyl-butyl)-Urea ‘ '
10
' N”U“*N iN” NN |
H H ey 'N‘\
N
Compound 108 1-[8-(3-Bromo-4-hydroxy-phenyl)-pyrido]2, 3-blpyrazin-6-yi}-3-
{(4-phenyl-butyD-urea
@\/\/\ »-fL. /@N\
oz Br
e
15 OH
Compound 110:  1-{4-Phenyi-butyt}-3-(3-pyridin-3-yi-pyridof2, 3-b]pyrazin-8-yi)-
urea
D X
‘ e o
N)LN N~ N N
H H |
o
20

uration: 24.05 2013 05:02:43 - 24.05.2013 09:06:58. This page 11 of AMENDED SHEET 513 080405
Received at the EPO on May 24, 2013 08:06:59. Page 11 of 40
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Compound 111:  1-[3-(1-Methyl-1H-pyrazol-4-yi)-pyrido[2, 3-blpyrazin-6-yi}-3-
(1,234~ tetrahytira—naphthalen-z-ylmethy -ures

N ﬁl@

5 ,
' cohpound 442:  1-[3-(2,3-Dimethoxy-phenyh-pyridof2,3-blpyrazin-6-yll-3-((R)-1-
methyl-4-phenyi-butyly-ures A
e N‘\
e
H H .
0
i o
10
Compound 113: 1-{3-(6~Me’thyl- -phenyl-1H-pyrazol-4-yh)-pyridof2, 3- b}pyrazm_
B-yl}-3-(4-phenyl-butyl}-urea
QPP O P
/tk s e
N N N N " N
H H .
16

Compound 194 1-[3-(1-Butyl-1H-pyrazolk4-y)-pyrido{2, 3-blpyrazin-G-yi]-3-(4-
phenyl-butyl}-urea

©\/\/\ it | P Nﬁ\
)L R fL[\
N” TNT TNT N N
H H .y '\__\

20 Compound 118: 1-[4-(4-Methoxy-phenyl)-butyl}-3-[3-(1-methyl-1 Hupyrazowy;).
pyridof2,3-bipyrazin-6-ylj-urea

Wiration: 24.05,2013 09:02:43 - 24.06.2013 09:06:59. Thvis page 12 ot AMENDED SHEET 557360061
Recelved at the EPO on May 24, 2013 09.06:58. Page 12 of 40
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Compound 118 1-[3-(4-Methoxy-phenyl}-pyrido[2,3-bpyrazin-6-yi}-3-(4-phenyl-
butyl)-urea

5 N :
A A A 2
ﬁ ﬁ N N
v}
|
Compound 120:  1-{4-Phenyl-butyl)-3-(3-o-tolyl-pyrido[2, 3-blpyrazin-&-ylj-urea
10 ‘ y
©\N\ I ‘ P >
N N N N
: H H
" Gompound 121;  3-{6-{3-(4-Phenyl-butyl)-ureida]-pyridof2,3-bipyrazin-3-yi}-
benzoic acid ethyl ester -
18
0 1 SN N o
)’\ = = 0/\\
f;{ N N N
H
Compound 122: Ethyl-carbamic acld 4-{5-[3-(4-phenyl-butyl}-ureido}-pyridof2, 3-
blpyrazin-3-yl}-phenyl ester
20

ration: 24.05.2013 08:02:45 - 24.05.2013 09:06-55, This page 13 ot AMENDED SHEET 2573580416
Rgpei_ved at the EPQ on May 24, 2013 09:06:59. Page 13 of 40
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N
R

Compound 123 1-3-(4-Amino-3-methoxy-phenyl)-pyrido{2, 3-blpyrazin-G-yi}-3-
{4-phenyl-butyl)-urea

Ne_ |
©\/\/\ﬁj\ﬁmf“]\©[o\ :
, NH,

Compound 124: 1-[3-(2-Methoxy-phenyl)~pyrido[2,3-b]pyrazin-&-yl}-3~(4-phenyl-
butyl)-urea '

Q\N\ﬁiﬁm:j\é

10

Compound 125 1-((R)-1 ~Methyl-4-phenyl-butyl)-3-{3-(2,3,4-trimsthoxy-phenyl)-
pyrido{2, 3-blpyrazin-6-ylj-urea

g LA
o/
I

Compournd 126: 1-(1-Methyl-4-phenyl-butyl)-3-[3-(1-propyl-1H-pyrazol-d-yl)-
pyrido[2,3-blpyrazin-6-yl}-urea

15

20

-ation: 24.05.2013 09:02:43 - 24,05.2013 09:06:59. This page 14 FAMENDED SHEET 5573550737
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Compound 127 1-{3-{1-(2-Morpholin-4-yi-ethyl)-1H-pyrazol-4-yil-pyrido(2,3-
blpyrazin-6-yl}-3-(4-phenyl-buty)-urea

O\/\/\ﬁ Nm jYN’\_F o

5  Compoursd 128 1-[3-(2-Ethoxy-phenyl)-py{ido{zS-b]pyrazin-s-yl}u&((R)-‘l~
methyl-4-phenyl-butyll-urea

MAIILQ

Compound 129. 1-[3-(3-Chioro-4-hydroxy-phenyh-pyridof2,3-blpyrazin-6-yi]-3-
10 ((R)-1-methyl-4-phenyl-butyl)-urea

Q\/\/Lnigmb\@“
. OH

Compound 130;  1-{3-(2-Amino-phenyl)-pyrido{2,3-blpyrazin-6-yi}-3-(4-phenyl-
butyh)-uraa

18 :
0 2Ny NH,
@/\/\NANQ( -
HoH )

sration: 24.05 2013 08:02.43 - 24.06.2013 08:06:59, This page 15 ot AMENDED SHEET 5573 660526
Recewed at the EPQ on May 24, 2013 08:08:59. Page 15 of 40
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Compound 131: 1-(4-Oxo~4-phenyl-butyl)-3-[3-(1-propyl-1 H-pyrazol-4-yl)-
opyrido[2,3-bipyrazin-6-yi}-urea '

e

Compound 132: Carbonic acid ethy! ester 4-{8-[3-(4-phenyl-butyt}-ureido]-
pyrido[2, 3-bpyrazin-3-yl}-phenyl ester '

o~ M P
N NLQO,%{

10

Compound 133:  1-[3-(2-Hydroxy-phenyl)-pyrido[2, 3-b]pyrazin-6-yl}-3-(4~phenyi-
butyl)-urea

Q/\/\ Pi ﬁh‘\ I
N N N N
. H H

‘ Compound 135; 2,2-Dimethyl-propianic acid 4-{6-[3-(4-phenyl-butyl)-ureidol-

pyridof2, 3-b]pyrazin-3-yi}-phenyl ester

N

') R B

LA
@\/\/\ﬂﬂ*ﬁmg\j Ry Q

["’O

Compound 137; 1 -[3-{4-Methylsuifany[~pheny!}-«pyrido[z'3«b]pyrazin~6~yi]—3—(4—

_phenyl-butyl)-urea

wration: 24.05.2013 09-02:43 - 24.05.2013 05:06.58. This page 16 ot AMENDED SHEET 2673 050431
Received at the EPQ on May 24, 2013 09:06:52, Page 16 of 40

“grones:

H4




6:2043 CEMSPAMB

U 24/85/2013 9:81  +45-2086-83749 POLYPATENT OVR s, 17748 |
PCT/EP 2012/056 138 - 24-05-2013

PEOOTTWO_claims_22062013.doc Go
123

@\/\/\Higﬂ::/l@\

Compound 138:  1-{3-(3-Cyano-phenyl)-pyrido[2,3-blpyrazin-6-yl}-3-(4-phenyi-
butyl)-urea

5 ' \
0 ™ N\
J S
e o =N
. N N N N
. H H ~

Compound 144: 1-[3-(4-Fluorc-2-hydraxy-phenyl)-pyrido[2 3-bjpyrazin-8-yl}-3-
10 (4-phenyl-butyl}-urea : '

Q\MN:{)LHQ::;%\
.

Compound 145:  1-{3-{4-Methoxy-3-(morphaline-4-sulfonyl)-phenyl]-pyrido{2,3-
15 blpyrazin-6-yi}3-(4-phenyl-butyl)-urea

Received at the EPO on May 24, 2013 09:06:58. Page 17 of 40
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Compound 148:  1-[3-(2-Methoxy-pyridin-3-yl)-pyrido{2, 3-blpyrazin-6-yl}-3-(4-
phenyl-butyll-ursa

@\/\/\ i HN\ T
};‘}/LL?{ N"’"ﬂ N/ i SN . ’
. Z

5
Compound 147, 1-[3-(4-Hydroxy-phenyl)-pyride(2,3-bjpyrazin-6-yi}-3-((R)-1-
mathyl-4-phenyl-butyl)-urea ’
QM i HN‘\
)’k ./“ /
N [\ N
H H .
10 ‘ OH
" Gompound 148; '}~{3-(3-Hydrbxy-4~methoxy»phényf)«py;ridotz,3—b]pyrazin—6-yl]-
3-{(R)-1-methyl-4-phenyi-butyl)-urea
0 = N\'
/[L l N/ N/ OH
NN
l
15 .

Compound 142 1-(3-Furan-3-yl-pyride{2,3-blpyrazin-&-yl}-2-{((R)-1-methyl-4-
phenyl-butyl)-urea

Slion: 54.05.2013 08.02:43 - 24.05.2013 09:06:59. This page 18 oo AMENDED SHEET %573 650441
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QL\)\N 2 O
AL
/U\N N™ N7 P
H H —
Compound 150 1={(R)~1-Methyi-4-phenyl-butyl)-3-(3-pyridin-3-yl-pyrido{2, 3~
bjpyrazin-6-yl}-urea

e Ny
@\A)\ﬁiﬁ/(wlﬁ)\@

P
5
Compound 151;  1-[3-(3-Hydroxy~-4-~methaxy-phenyl)-pyrido[2, 3-blpyrazin-6-yi}-
3-{(4-phenyl-butyl)-urea
10
Compound 152: 1-(3-Furan-3-yl-pyrido[2,3-blpyrazin-6-yl)-3-(4~phenyl-butyl)-
urea
) I ™~ N‘\
)k s o
N N N N =
H H O
—~——
15 , A
Compound 165: 1-[3-(1-Methyl-1H-pyrazol-4-yl)-pyrido(2, 3-blpyrazin-6-yl]-3-(4-
phenyl-butyl)-urea
20

O S N\
@\M )LN l Nf N N
H ] '-..N/N -

ration: 24.05.2013 09:02:43 - 24.05.2013 06:06:59. Tis page 16 ot AMENDED SHEET 3573050447
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Compound 156; 1-[3-(4-Hyd roxymethyi~2~methoxy-pheny!)-pyrido[2.3~b}pyrazin—

8-yi}-3-((R)- 1-methyl-4-phenyl-butyl)-urea
@\/\/l\ I /@N‘\ |
Py A
N N N
H H :
| 9 Lo

5 cCoempound 157 1-((R)-1-Methyl-4-phenyl-butyl}-3-(3-pyridin-d-yl-pyrido[2, 3
blpyrazin-6-yl}-urea

@\/\)\N I H/N l |
/[kN \N \N .
H H . 1

‘ o

Compound 158: 1-[3-(3-Hydroxymethyl-2-methoxy-phenyi)-pyride[2, 3-blpyrazin-

10 8-yi}3-((R}-1-methyl-4-phenyi-butvl)-urea

NNV
B S

OH

Suration: 24.05.2013 09-02-43 - 24.05.5013 09:06-55, This page 20 of AMENDED SHEET 2573600452
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Compound 15%: 1-{4-Phenyl-butyl)-3-[3-(1H-pyrazol-4-yl)-pyridof2,3-
bipyrazin-G-yi}-urea

.2 oS
o pr.
=N

5 . .
Compound 160:  1-[3-(4-Hydroxy-phenyl)-pyrido[2,3-bilpyrazin-G-yi}-3-(4-phenyl-
butyl}-urea

NN N N;‘\Q\
H H OH
10

Compound 161 1-[3-(2-Methoxy-pyridin-3-yi}-pyrida{2,3-bjpyrazin-6-yi}-3-((R)-
1-methyi-4-phenyl-butyl)-urea :

A
N N7 TN =
H H I
P
? N
15 Compound 182; 1-{3-{1-(3-Hydroxy-propy!)-1H-pyrazol-4-yll-pyrido[2,3-
© blpyrazin-G-yi}-3-(4-phenyl-butyl)-urea C S

N
S GUNN & ey

Compound 163:  1-{3-[1-(2,2-Diftucro-ethyl)-1H-pyrroi-3-yij-pyrido[2, 3-bjpyrazin-
20 Gyi3-(4-phenylbutyl)-urea

, S N
©\/\/\|§ g NN :‘NNP?"F

Tation: 24.08.2013 09:02.43 - 24.06.2013 09:06.56. This page 21 of AMENDED SHEET 3573560457
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Cormpound 164:  1-(1-Methyl-4-phenyl-butyl)-3-[3«(1-methyl-1H-pyrazol-4-yl)-
pyrido[2,3-blpyrazin-8-yll-urea

Q\/Q\-o X
N A

N N N N =
. H H'

Compound 168 Phosphoric acid mono-{4-{8-{3-(4-phenyi-bulyl)-ureido]
pyrido[2,3-bipyrazin-3-yl}-phenyl) ester

10 Compound 167: 1-[3-(4-Hydroxymethyl-phenyl)-pyride[2,3-blpyrazin-8-yi}-3-
((R).’-t.methyl-4—phenyl~butyi}-urea

O

¢ 7

O oM
OH

N
H H l
7
OH
15 Gompound 168 1-{(R)-1-Methyl-4-pheny(-butyl}-3-{3-[1-2-morphalin-d-yb-sthyl)-
1H-pyrazob4-y{]-pyride]2, 3-bjpyrazin-8-y[}-ures 4

o ! =

A, W
H H

Jration: 24.05.2013 00:02:43 - 24,06.2013 08:06:59. T page 22 T AMENDED SHEET 2513060503
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Compound 169: 1~{4-Methyi-@phEny!-pentyi)G-{S«('I~methyt-1H-pymzol4y1)~
pyrida[2,3-blpyrazin-G-yil-urea

oy N’]\f\ﬁ
e {
N

Compound 170, 1-({R)-1-Methyl-4-phanyl-butyl)-3-[3-( 1-propyi-1 H-pyrazol-4-yl)-
pytidel2 3-blpyrazin-g-yl}-urea

o - N\
@\/\/I\N/U\N/ENIN’J\K\
H H : ‘"‘“N’NF\‘““

Compound 171;  1-({R)-1-Mathyl4-phenyl-butyl)-3-[3-(1H-pyrazol-4-yl}-
pyridol2,3-blpyrazin-6-yij-urea ’

Compound 174:  1-{2-{3-Fluoro-4-hydroxy-phenyl)-pyrido{2, 3-bipyrazin-8-yi}-3-

{4-phenyl-butyl}-urea

@\/\/\ i HN\ |

N)L\N | NT N”Dﬁp
HoH

, OH

Compound 175! 1-{3-(3-Hydroxymethyi-phenyl)-pyrido[2,3-blpyrazin-8-yi}-3-(4-
phenyl-butyl)-ures

ation. 54.05.2013 050243 - 34 05 9013 00.06:55. This page 23 ot AMENDED SHEET 5513 050607
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Compound 177 1-[3-(3,8-Dimethyl-1H-pyrazol-4-y}-pyrido[2, 3-blpyrazin-G-yi}-3-

5 ({R)-1-methyi-4-phenyl-butyl}-urea

Hion: 24.05.2013 05,0243 - 24.05.2013 09:06:59, This page 24 of AMENDED SHEET 2613 05:0547
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Compound 178:  1-[3-(3,4-Dimethoxy-phenyl)-pyrido[2, 3-b]pyrazin-6-yi}-3-(4-
phenyl-butyl)-ures

Ol\N\
P O
N7 N7 NTT TN
H H
o
1

5 . .
Compound 179:  1-[3-(2-Methoxy-phenyl}-pyrido[2,3-b]pyrazin-6-yi}-3~((R)-1-
methyk-4-phenyl-butyl}-urea
Q/\)\\l ] ﬁﬁ\
M
N N N
. H H
~o0
10
Compound 180: 1-((R)-1-Methyi-4-phenyl-butyl)-3-{3-(1-methyl-1H-pyrazol-4~yf)-
pyridof2,3-blpyrazin-6-ylj-urea
SN EPe
AN
R /U\N NZY AN
. H )
' N
15

. Compound 181; 1-[3-(3-Hydroxymethyl-phenyl)-pyridof2, 3-blpyrazin-8-y{}-3-
((R)-1-methyl-4-phenyl-butyl)-urea

@\A)\N i /@N\
J\N N/ N/ OH
' H H
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Compound 182: 1-{3-(4-Hydroxymethyl-pheny)-pyrido[2, 3-bipyrazin-6-yl]-3-(4-
phenyl-butyl}-urea

@\/\/\ i QN\
A A A
N N N N
H H OH

Compound 183: 1-[3-(2 4—Dimethoxy—phenyl)—pyrldoiz 3-blpyrazin-G-yil-3~((R)-1-
methyl-4-phenyl-butyl-urea

(9] X N\.
QV\/LVV)LN/EN:[N;b
. H H

10 Compound 184 1-(4-Phenyl-buiyl)-3~(3-pyridin-4-yl-pyrido[2, 3-blpyrazin-6-yl}-
urea

RS
P 4
e
NN N
. , , N

15  Compound 185; 1-[3-(3-Fluoro-4-hydroxy-phenyl)-pyride[2, 3-blpyrazin-6-yi}-3-
{{Ry-1-methyl-4-phenyl-butyl)-urea

Q/\J\“Ni HN\'
o = F
N

OM
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Compound 186: 1-[3-(3-Chioro-4-hydroxy-phenyi)-pyrido[2,3-b]pyrazin-g-yj-3-
{(4-phenyl-butyl)-urea

0O = N\ '
/U\ | N = %
N N N
~ NoOH
' OH

Compound 188  1-[3-(4-[2-[2-(2-Hydroxy-ethoxy)-ethoxyl-ethoxy-phenyl)-
5  pyridof2,3-bpyrazin-6-yi}-3«((R)-1-methyl-4-phenyl-butyl)-urea

E:j\/\/L i ﬁN\
.,J'L\ | N
. ONO\)/\O/\/H

Compound 183:  1-{3-{1-(2-Hydroxy-ethyl)-1H-pyrazol-4-yi]-pyrido(2,3-bjpyrazin-
10 6-yi-3-{4-phenyl-butyl}-urea

O Ry N\
R X 3\(\

15 . - e : ~ : S
Compound 184: Z-Methoxy-4-{6-[3-(4-phenyl-butyl)-ureido}-pyrido[2 3-blpyrazin-
3-yi}-benzoic acid '
DA

N N’J\N/ N/‘ ©
H H

CH
-0

20 Compound 185; (8)-2-Amino-3-(4-{6-[3-((R)-1-methyl-4-phenyl-butyl)-ureidol-
pyrido{2,3-blpyrazin-3-yl}-phenyl)-propionic acid; hydrochlaride
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SUSE Se el
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e
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Compound 1986: 3-{B-3-((R)~1-Methyl-4-phenyl-putyl)-ureidol-pyrido[2,3-
blpyrazin-3-yi}-berzoic acid

Ckmﬁ%ﬁﬁ%ij

Compound 1871 . (§)-2-Amina-3-{4«{8-[3-(4-phenyl-butyl)-ureidal-pyriciol2, 3«
blpyrazin-3-yi}-phenyl)-propionic acid

Compound 188: 3-{6-[3-(4-Phenyl-butyl)-ureidol-pyrida]2, 3-bipyrazin-3-yi}-
benzoic acid

SN

Ny Q
e |
O on

Compound 199; 1-{3-[4-{2-Methoxy-athoxy)-phenyll-pyridel2,3-blpyrazin-geyi}-3-

(4=phenylbutyl)-uraa

: | N¢
Py, o
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Compound 200: rac 1-{3/4-(2-Hydroxy-propoxy)-phenyl]-pyrido[2,3-bipyrazin-8-
yi-3-(4-phenyl-butyl)-urea

Ng
o

Compound 201! 1={3-{4-[2-(2-Hydroxy-ethoxy)-ethoxy}-phenyl}-pyride[2, 3-
blpyrazin-6-yi}-3-(4-phenyl-butyl}-ursa

. NJ() o
A N« N
10
Compound 202:

1-{3-[4~(2-Morpholin-4-yl-ethoxy)-phenyll-pyrido{2, S«n]pyrazinns-y{}-s-(t%-pheny!—
butyl)-urea

A o

18

Compound 203: 1-[3~(3-Methoxymethyl —phenyl)«pyrldo[2 3-blpyrazin-8-yi-3-((R)-
1-methyl-4-phenyl-butylj-urea

’ O R N\
@\/\/j\NH/Jj\ﬁ/(NIN’]U\Of

s
20
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Compound 204: 1-{3-3-(2-Methoxy-sthoxymethyl)-phenyll-pyrido[2, 3-bipyrazin-
B-yi}-3-({R)-1-methyl-4-phenyl-butyl)-urea

| 0 NNy
[ .
Q\NLL{JL ”/[N:[N»;ﬁg/\ O/‘\/O\

Compound  208; 1<{3-[3-(2-Dimethylamino-sthoxymethy!)-phenyl}-pyrido]2,3-
bipyrazin-6-yl}-3-((R)-1-methyl-4-phenyl-buty)-urea

@\/\/LN 1 HN\ !
H)J\ﬁ N N‘J\©/‘o”\v/ N

Compound 206: Methanesuifonic acid 3—{6-[3«((R) -1-methyi-4- phenyl—butyl)m
ureidol-pyrido{2,3- pryrazm-Byl}wbenzyl ester

/EI /U %

Compound 207: 1-{(R)-1-Methyl-4-phenyl-butyl)-3-{3-{3-(2-morpholin-dyl-
ethoxymethylyphenyi} pyride[2, 3-blpyrazin-6-yi}-urea

QNULHl@rNCF

10

15

20
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" Caompound 208: Ethylcatbamic acld  3-{6-[3-((R)-1-methyl-4-phenylbutyl)-
ureido}-pyrido[2, 3-blpyrazin-3-yi}-benzy! ester

a 2 N\ Q

5

Compound 209: 1-{(R)~1-Methyl-4-phenyl-butyl)-3-{3-[3-((2R,3R 48,55,6R)-

3,4, 5-rihydroxy-8-fiydroxymeihyltetrahydro-pyran-2-yloxymethyl)-phenyil-

pytido[2,3-blpyrazin-6-yl}-urea ’

HO
SUYS E S PPN
N
(o)
10 .

8. Use according 10 any one of Claims 1 to 5, wherein the treaiment or
prevention Ig effected by modulation of the ras-RafMek-Erk signal
transduction pathway.,

15

7. Use according to any one of Claims 1 to 6 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 tyrosing kinase,
serinefthreoning kKinase, receptor tyrosine kinase, cyloplasmic tyrosine

20 Kinase, cytoplasmic serinsfthreonine kinase.

8. Use sccording to Claim 7, wherein the enzyme is selected from the group
consisting of Erk, Erk1, Erk2.

25 8. Use according to any one of Claims 1 to 8, whereln one or more enzymes are
modulated,
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10‘ Use according to any one of Claims 1 fo 8, wherein the modulation is an
inhibition. '

5 11, Use according to any ong of claims 1 to 5, wherein at least one compound
selecied from the group consisting of compound 86, 91, 82, , 94, 98, , 87, 98,
89, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113,
114, 115, , 118,, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131,
132, 133, , 138, 137, 138, , 144, 145, 146, 147, 148, 148, 180, 164, 152, , ,

10 166, 166, 157, 158, 169, 160, 161, 162, 163, 164, 165, , 167, 168, 169, 170,
174, , 174,176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, , 188, 189,
194, 196, 1986, 187, 198, 199, 20q, 201, 202, 203, 204, 208, 208, 207, 208,
209 can act with high selectivity or have a modulating or inhibiting effect on
the ras-Raf-Mek-Erk

15 signal transduction pathway or erizymes thereof and the multipie mechanisms
of action and therapy approaches can be used with this signal pathway or
enzymes,

20 12. Use according to any onhe of Claims 1ta 11, wherein the medicament comprises
at least one further phamacologically active substance.

13. Use according to any one of Claims 1 to 11, wherein the medicament Is
administered before andfor during and/or after treatment with radiation therapy
25 and/or surgery.

14.Use according to Claim 12, wherein the further phammacologically active
substance is selected from the group consisting of DNA topoisomerase |

andfor 11 inhibitors, DNA intercalators, alkylating agents, microtubuli

30 destabilisers, hormone  and/or growth factor receptor agonists and/or
antagonists, antlbodies against growth factors and their receptors, kinase
inhipitors,  alkylphospholipids, antimetabolites™, whersin  the further
pharmacelogically active substance is selected from the group consisting of:
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‘asparaginase, bleomycin, carbeplatin, carmustin, chiorambucil, cisplatin,
colaspase, cyclophosphamide, cytarabine, dacarbazine, dactinomycin,
daunorublcin, doxorubicin{adriamycin), epirubicin, etoposide, B-fiuorouraci),
hexamethylmelamine, hydroxurea, Ifosfamide, Irinctecan, leucovorin,
5 jomustine, mechlorethamine, 6-mercaptopuring, mesna, methotrexate,
mitomycin  C, mitoxanirone, prednisclone, prednisone, procarbazine,
raloxifene, streptozocin, tamoxifen, thioguanine, topotecan, vinblastine,
vincristing, vindesine, aminogiutethimide, L-ssparaginasg, azathioprine, 5-
azacytidine cladribine, busulfan, diethylstilbestrot, 2' 2-difluorodeoxycytidine,
10 docetaxel, erythrohydroxynonyladening, ethinylestradiol, S-fluorodeoxyuridin,
E-fluorodeoxyuridin monophosphate, fludarabine phosphate,
fluoxymesterone, flutamide, hydroxyprogesterone caproate, idarubicin,
interferan, medroxyprogesierone acetate, megestrol acetate, melphalan,
mitotane, paclitaxel, oxaliplatin, pentostatin, N-phosphonoacety-L-aspartate
15 (PALA), plicamycin, semustine, teniposide, testosterone propionate, thiotepa,
' trimethylmelamine, uridine, vinorelbin, epothilone, gemcitabine, Taxotere,
BONU, CONU, DTIC, &-flucrouracil, Herceptin, Avastin, Erbitux, Sorafenib,
Glesvec, lressa, Tarceva, rapamycin, perifosing, miltefosine, edelfosine,
actinomycin D.

20

15.Pyridopyrazine selected from the group consisting of compound 80, 81, 82,

94, 85, 97, 98, 89, 100, 101, 102, 103, 104, 105, 108, 107, 108, 109, 1160,

111, 112, 113, 114, 115,, 118, , 120, 121, 122, 123, 124, 125, 126, 127, 128,

129, 130, 131, 132, 133, 135, 137, 138, , 144, 145, 146, 147, 148, 149, 150,

25 151, 162, 188, 156, 157, 1588, 159, 160, 161, 162, 163, 164, 168, 167, 168,

169, 170, 171, 174, 178, 177, 173, 179, 180, 181, 182, 183, 184, 185, 186,

188, 188, 194, 195, 188, 197, 198, 198, 198, 200, 201, 202, 203, 204, 205,

208, 207, 208 209 its physiologically tolerated salts, in the form of its

racemates, in the form of its pure enantiomers andfor diastersomers or in the

30 form of mixtures of these enantiomers ang/or diastereomers or in the form of
its tautomers.

18, A pharmaceutical composition which comprises a pharmacologically active
amount of at the least one compound according to claim 15, for the treatment
35 or prophylaxis of physiological and/or pathophysiological conditions which can
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ba treated by modulation of the signal transduction pathway or pathways

selected from the group consisting of the PI3K-Akt signal transduction

pathway andfor ras-Raf-Mek-Erk signal transduction pathway, wherein the

physiological and/or pathophysiclogical states are selected from the group

5 congisting of *malignant tumours, benign tumours, inflammatory diseases,

inflammations, pain, rheumatic diseases, anhritic diseases, HIV Infections,

neurslogical or neurpdegenerative diseases, rheumatism, arthritis, AIDS, ARC

(AIDS related complex), Kaposi's sarcoma, tumours originating from the brain

and/or nervous system and/or meninges, dementis, Alzheimer's disease,

10 hyperproliferative  disesses, psoriasis, endomelriosls, scaring, benign

prostatahiyperplasia (BPH), diseases of the Immune system, aufoimmune

diseases, immunodeficiency diseases, colon fumour, gastric tumour, intestinal

tumour, pulmonary tumour, pancreatic tumour, cvarian tumour, prostatic

tumour, latkaemia, melanoma, hepatic tumour, renal tumour, head tumour,

16 throat "tumour, glioma, breast tumour, utering cancer, endometrial cancer,

cervico-uterine carcinoma, brain tumour, adenc-acanthoma, cancer of the

bladder, gastric tumour, colorectal tumour, oesophageal cancer, gynascologicai

tumour, ovarian tumour, cancer of the thyroid, lymphoma, chronic leukaemia,

acute leukasmia, restenosis, diabetes, diabetic nephropathy, fibrotic diseases,

20 cystio  fibresia, malignant nephrosclerosis, thrombatic  microangiopathy

syndrorne, organ transplant rejection, glomerulopathy, metabolic disesses,

solidffixed tumours, rheumatic arthrilis, diabetic refinopathy, asthma, allergies,

allergic diseases, chronic obstructive pulmonary diseasss, inflammatory bows!

disesse, fibrosis, atheriosclerosis, heart diseases, cardiovascular Uiseases,

25 diseases of the myocardium, vascular diseases, angiogenetic diseases, kidney

diseases, rhinitis, Grave's disease, focal ischemin, cardiac failure, ischemia,

cardiac hypertrophia, renal failure, cardiac myocytic malfunction, high biood

pressurg, vasoconstriction, stroke, anaphylactic shock, platelet aggtutination,

skelefomuscular atrophy, obesity, overweight, glucosis homeostasis, congestive

30 cardiac insufiiciency, angina, heart attack, cardiac infarction, hyperglycaemia,
hypogiycaernia, hypertension”.

17. Pharmaceytical composition comprising a pharmacoiogleally active guantity
of at least one compound according to Claim 18,

34
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18, Phamaceutical composition according io Claim 17, wherein the active
substance is present in a unit dose of 0.001 mg to 100 mg per kg body weight
of a pafient. :

5 18. Phamaceutical composiion according t© any one of Claims 17 or 18,
wherein the composition further contains at least one pharmaceutically
compatibile excipient and/or adjuvant.

20. Pharmaceutical compuosition according fo any one of Claims 17 to 19, wherein
10 the composition contains at least one jurther pharmacologically active
gibstance. - - - - - . e

21, Pharmacedtical composition according to Claim 20, wherein the further
pharmacologically active substance is selected from the group consisting of:

15 “DNA topoisomerase | and/or Il inhibitore, DNA intercalators, alkyiating
agents, microtubull destabilisers, hormone andfor growth factor receptor

agonists and/or antagonists, antibodies against growth factors and their
receptors, kinase inhibltors, elkyiphospholipids, antimetabolites” sslected from

the group consisiing of: “asparaginase, bleomycain, carboplatin, carmustin,

20 chiorambucif,  cisplatin,  colaspase, cyclophosphamide,  cytarabine,
dacarbazine, dactinomycin, daunotubicin, doxorubicin(adriamycin), eplrubicin,
atoposide, &-flucrouracil, hexamethyimelamine, hydroxures, fosfamide,
ifnotecan, leucoverin, lomustine, mechlorethamine, §-mercaptopurine,.

mesna, methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone,

25 procarbazine, raloxifens, streptozocin, tamoxifen, thioguanine, topotecan,
vinblasting, vincristine, vindesine, aminogltethimide, L-asparaginase,
azathioprine, S-szacytidine cladribine, busulfan, diethylstilbestrol, 2/, 2
difluorodeoxycytidine, docetaxel, erythrohydroxynonyladenine,
ethinylestradiol, &-flucrodeoxyuridin, 5-flucrodecxyuridin  monophogphats,

30 fludarabine phosphate, fluoxymesterone, flutamide, hydroxyprogesterone
caproate, idarubicin, inferferon, medroxyprogesterone acetate, megestrol

acetate, melphalan, mitotane, paclitaxel, oxaliplatin, peéntostatin, N-
phosphonoacetyl-l-aspartate (PALA), plicamycin, semustine, teniposids,
testosterone propionate, thiotepa, trimethylmelamine, uridine, vinorelbin,
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epothilone, gemcitabine, Taxoters, BCNU, CCNU, DTIC, S-fluorouraci,
Herceptin, Avastin, Erbitux, Sorafenih, Gleevec, iressa, Tarceva, rapamycin,
perifosine, miltefosine, edelfosine, actinomycin D,

5  22. Kit comprising a pharmacologicaly active quantity of at feast one compotirid
according to Claim 15 and a pharmacologically active quantity of at least one

further pharmacologically active substance according to any one of Claims 20
to 21.
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23,  Uss of 3 compoutd selected from the group consisting of

Compound §3:  1-[3-(4-Methyl-piperazin-1~y)-pyrido|2, 3-blpyrazin-8-yl}-3-(4~
phenyl-butyt)-urea

Ny
Q\/V\NJ%NQN)\N/\}
H H LN

Compound 96 (4-?henyi~butyi}-3‘(3~mperaz:n~1—yi-pyndo [2.3-bjpyrazin-G-
" yl)-urea; hydrochlorids

Hiﬁ/@/b‘lg )

£

10 Compound 183: 1-{(R)-1-Methyl-4-phenyl-butyh)- 3~[3-(4-methyl-p:parazm fuyl)-
pyrido[2,3-blpyrazin-B-yi}-urea

SN IIJ\N,\7

15 Compound 164 1-((R)-1-Methyl-4-phenyl-buty)-3~(3-piperidin-1-yi-pyrido(2,3-
bipyrazin-6-yiy-urea

Compound 166 1-((R}-1-Mathyl4-phenyl-butyl)-3~(3-morpholin-4-yl-pyridal2, 3~
20 bjpyrazineGuyli.ures
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Mxﬁﬁlo

Compound 172:  1-(4-Phenyl-butyl)-3-(3-pyrrolidin-1-yl-pyrido[2, 3-blpyrazin-6-
yi}-urea

oM
Q\/V\EEEQNJ\N\D

Compound 173: 1-((R)-1-Methyl-4-phenyi-butyl}-3-(3-pyrrolidin-1-yi-pyride[2, 3-
blpyrazin-G-yi)-urea

O t e N\
/U\N NN N
- &
16 Compound 176; 1-(8-Morpholin-4-yl-pyrido[2,3-bipyrazin-6-yi)-3-(4-phenyl-
butyl}-urea

= N\
Q/\/\giﬁ’g:lm’lw/\
L_o

Compound 187, 1«{3-((8);3;Methyl;morphoiin-4~yl)~pyrido[2‘3-b}pyrazin-6—yl]-3-
15  ({(R)-1-methyl-4-phenyl-butyl)-urea

its physiclogically tolerated salts, in the form of its racemates, in the form of its
20 pure enantiomers andfor diastereomers or in the form of midures of these
enantiomers and/or diastereomers or in the form of its tautomers;
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for the production of a medicament for the treatment or prevention of physiological
and/or pathophysiological states in mammals mediated by the ras-Raf-Mek-Erk
signal transduction pathway,
wherein the physiological and/or pathophysiclogical states are selected from the
5 groug consisting of “malignant turours, benign tumours, inflammatory diseases,
inflammations, pain, rheumatic dissases, artheitic diseasss, HIV infections,
neuwrclogical or neurodegenerative diseases, rheumatism, arthntis, AIDS, ARC
(AIDS refated complex), Kaposi's sarcoma, tumours originating from the brain
andior nervous system and/or meninges, dementia, Alzheimers disease,
10 hyperprofiferative  diseases, psorasis, endometriosis, scaming, benign
prostatahyperplasia (BPH), diseases of the immune gystem, autcimmune diseasss,
immunodeficierioy diseases, colon fumour, geastric turmour, intestinal tumour,
pulmonary tumour, pancreatic tumour, ovaran tumour, prostatic tumour,
leukaemia, melanoma, hepatic tumour, renal tumeur, head turnour, throat turmour,
15 glioma, breast tumour, uterine cancer, endomelrial cancer, ocervico-uterine
carcinoma, brain tumour, adeno-acarithoma, cancer of the bladder, gastric tumour,
colorectal tumour, oesophageal cancer, gyhaecological tumour, ovardan tumour,
cancer of the thyroid, lymphoma, chionic leukaemia, acute leukaemia, restenosis,
disbetes, diabetic nephropethy, fibrofic diseases, cystic fibrosis, malignant
20 nephrosderosis, thrombofic micreangiopathy syndrame, organ transpiant rejectioﬁ,
glomerulopathy, metabolic diseases, solid/fixed tumours, rheumatic arthritis, diabetic
retinopathy, asthma, allergles, allergic diseases, chronic obstructive pulmonary
diseages, inflammatory bowel disease, fibrosis, athericsclerosis, heart diseases,
cardiovascular diseases, diseases of the myocardium, vascular diseases,
25  angiogenetic diceases, kidney diseases, rhinitis, Grave's disease, focal lschemia, .
cardiac failure, ischemia, cardiac hypertrophia, renal failure, cardiac myocytic
‘malfunction, high blood pressure, vasoconstriction, stroke, anaphylactic shock,
platelet agglutination, skeletomuscular strophy, obesity, overweight, glucosis
homeostasis, congestive cardiac insufficiency, angina, heart aftack, cardiac
30  infarction, hyperglycaemia, hypoglycaemia, hypertension”.
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