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Summary

In & first aspect, there is provided the use of a compound according the general formula (1)
- | ’ : :
R2 A
“:F’U\rg N™ °NT w1
H H

wherein the substituents R1, R2, X tave ths following msaning:

{

Xis O

R1

(1} substituted aryl, whersin the aryl group can be substittted with one or more,
the same or different F, Cl, Br, 1, CFy, CN, N, NH-alkyl, NH-eycioaliot, WNH-
heterooyolyl, Nrbanyl, Netheteroaryl, NH-alkykcycioalkyl, Nei-aliyl-heterosyclyl,
NH-alicy-aryt, Ni-alkyi-heteroaryl, NH-alikyl-NH,, NH-alkyl-OH, M{alkylyy, NHC(O-
alkyl, NHC{O)-cysinalieyf, NHC{O)y-histerocysiyl, NHCO-aryt, NHC{O)-heteroary,
NHC{C}-alkyt-aryl, NHC[O)alkyl-histsroary], NHSOz-alkyl, NHSO,oycloatiyl,
NSQg-heterveyclyl, NHSOp-aryl, NHEBO hateroaryl, NHSO}aIkyI-aryl, NHSC-
sikyi-hetarcaryl, NGy, SH, S-sfkyl, G-aryl, S-hatercaryl, OH, QCF,, O-glkyl, O-
cycloalkyl, C-hsterocyclyl, C-aryl, O-beiroaryl, . D-alikyl-cycloalkyl, O-alkyl
heterocyclyl, C-alityraryl, O-alkyi-heteroary!, Calkyl-OH, O-(CHeQ, CH-Ci-
CHrOn-CHrCH-OH,  OC{OMalkyl,  OCIO)-avcivalikyt, OC:(O}-hetaméyciy!.
OC(Oaryl, OC(Ci-hatercaryl, OC(0O)-alkyl-aryl, OCOralky-heteroary!, OC(O-
NH-Alkyl, OS0gH, OSOr-alky!, OSCcycinatiy, O80-hetarooyciyl, OSC.-ary,
088 netervaryl, C80-alkylaryl, O8O -aliy-hataroaryl, QP ONOH):, TO-alky,
C{Oaryl, C(Qrhetervaml, O-COz-alkyl, TO:H, COzalkyl, CO--oycicalkyl, CO.-
heterocyeiyl,  COganyl,  COrheteroary, COz-alkyl-oysinalicyl,  COpalhyl-
heterooyolyl,  COpalkyl-aryl,  COz-alkyi-heteroaryl,  COS-NH;, C{ONH-alky,
C{OMH-cysloaliyl,  C{ONH-heteroeyclyl,  C(O)NH-aryl, C{ONR-hetercary!,
C{OMNH-alyl-tycloalieyl, C(OMNH-alkykhsteraoyslyl, CIONH-alikyb-aryl, CIOINH-
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akyi-heteroaryl, C{O) M alkyl}n, C{OIN(zycioalkyl)a, C{OWN{aryi),,
C{OIN(hetersaryl)s, SO-alkyl, SO-aryl, SOalky, SO-heterneysiyl; SO-arvi,
SOuNH;, SONH-alkyl, SONH-aryl, SO NH-hetercaryl, SO,NH-alky-aryi, SOsH,
S0.0-alkyl, 80.0-aryl, SO0-alkyi-aryl, aky! cysioafkyl, heterocysiyl, ary! or
hetarcaryl, n can have the vatue €, 4, 2 or 3 and the alkyl-, cyolnalkyk,
heterocyclyl-, aryl-, hetersaryl-, alkyl-cycloalkyl-, aliyl-heteracydlyi-, alikyi-aryi- and
alky-hetercary! substituents for their part can in umn be substiuted,

(1) unsubstituted or substitutet heteroaryl, wharein the hetercaryl group can be
substituted with one or mare, the same or different 7, Cl, Br, |, CF4, ON, NHa, NH-
alkyl, NH-cycloatky!, NH-hetsrocyelyl, Nrfoaryl, NH-heteroar!, NH-alkyl-cycloalkyl,
NH-~alkyk-heterooyclyl, NH-alkylaryl, Ni.alkyl-heteroaryl, NH-alkyt-NHz, NH-alkyl-
OH, Niatiytls, NHC(O)-alkyl, NHC(O}-cyeloalkyl, NHC(O)-heterooyciyl, NHG(O)-
aryl, NHC(Q}-heteroary{, NHC{O}&ikyI—éryl, NHC(C)-alkyl-heteroaryi, NHSO,-
alkyl. NHSOz-cysioalkyl, NHSU-heterocyelyl NH8Cg-ary!, NHSO.~heteroaryi,
NHEO alkylearyl, NHBO~alkyl-heteroary!, NO., SH, S-alyl, S-aryl, S-heteroayl,
O, OTF;, O-alkyl, C-cycioalkyl, C-aryl, O-hetsroaryl, O-atkyl-cycloatkyl, O-alkyl-
heterozyclyl, O-alkylaryl, C-alkyl-beteroaryl, OC{O)-alkyl, OC{O)-cycicalkyl,
OC{O)-heterocyclyl, OC(T)-aryl, OT(T)-hetercaryl, OC{O)alkyl-aryl, OC(O)-aikyl-
heteroaryl, O8CH, OSO.-atkyl, OS5 Opcynioalk, O80;-heteroeyclyl, CSO0,-ary,
O80r-heteroaryl, OS0O-alikyl-ary, OS8O alkyl-heteroaryl, OP(ONOH),, C{O)-alkeyt,
C(C)aryl, C(C)-heteroaryl, COM, - CO-alkyl, COz=cycloalkyl, COz-heterseyciyl,
COparyl, CO~hateroaryl, COpalkyl-cycioatiyl, COralkyi-heterocystyt, COzalicyi~
aryl, COpglkyl-heteroaryl, C(ONHz, C{CINH-alkyl, C{OMNH-cycloaticy, CLOWNH-
neterocydyl, C{ONH-aryl, C{OINH-heteroaryl, C(O)MH-atkyl-cycioalkyl, C(OINH-
alky-heterocyelyl,  C(O)NM-alkyl-aryl, C{O)NH-alkyi-hateroaryl, C{N(atkyl)y,
C{OIN(cycioalkyllz,  CON(aryl),, C(O)Nhetaroaryly,, "SONH,, SO NH-alkyl,
SozNH-ary S0NH-hatergary, S0 NH-aliyl-gryl, 8O3H, BO,C-alkyl, SO0-aryl,
5C:0-afkyl-aryt, alkyt, cycloaiky!, heterocyclyl, alkyl-cycloalikyt, alicyl-neterocyeiyl,
alkyl-aryl, alky-hetercaryl, aryl or hetercaryl, and the alkyl-, cyciaalkyl-,
heterocyciyk, alikyl-heterooyoly, alkyi-aryl, alkyl-cycloalkyl, alky-heteroary, aryl-
and helercaryl substituernts for their par can in turn be substituted,
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and R2: ,

{I) unsubstituisd or substituted alkyiaryl wherein the alkyl-aryl group can be
substifuied with one or more, the same or different F, Cl, Br, I, CFy, CN, Nz, NH-
alkyi, Nr-cycioalkyl, NH-heterocyclyl, NH-aryi, NH-heteroary!, NR-alkyl-cycioalky],
NH-alicyl-heteracyolyl, NH-alkyl-ary!, N-alkyt-heteroaryl, N(aliylls, NHC(G)-alkyl,
NHC(O)-oysloalkyl,  NHC(O)-heterocyelyl, NHC(O}-ary!. NHC{O}-hetercaryl,
NHC(Q)-alkyl-aryl,  NHC(O)-alkyi-heteroaryl, NHSOz-alkyl, NHSOr-cycloatiy]
NHSOznheterocyclyl, NHSCo-aryl, NHSO~heteroaryl, NHSO-alkyl-aryl, NHSO,
alkyl-neferoaryl, NO,; SH, S.ualkcyt, S-cycloalkyl, S-heterocyclyl, S-aryl, 8.
heteroaryl, =G, OH, OCFs O-alkyl, C-cydloalkyt, O-hetsrocyslyl, C-aryl, O-
heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyciyl, C-alkyl-aryl, O-alky--hetercary!,
OC{Oyalkyl,  OC{O)-cydioalkyl, -~ OC(O)-heterocyclyl, OC(Oyaryl, OC(O)
heteroaryl, OC(O)alkyl-arl, QC(OY-akyl-hateroaryl, QSOH, OSOalkyl, OSC0,-
cycloalkyl, OSOrheterocyclyl, OSOraryl, OSO-heteroaryl QSO ~alkyl-aryl,
OSCralkyl-heteraaryl, OPO)OH)o, C(O)-alkyl, C(O}-aryl, C(O)-hetervaryt, COH,
COzalkyl, COp-cycioatkyl, COxhateroeyaiyl, COz-aryl, CO-hateroaryl, COy-aliyl-
cyclaatkyt, COz-aliyt-heteracyciyl, COzatkyl-ary, COz-alkyl-hetercary), C{O)-NH,,
G(O)NH-alkyl, C{O)NH-cycloalkyl, C(O)NH-haterocyalyl, C{ONM-aryl, C{OINH-
heteroaryl, C(O)NH-alkyl-cycioalkyl, C{O)NH-alkyl-heteracyciyt, C{O)NH-alkyl-aryl,
C{ONH-alkyl-heteroaryl,  CION(alkyl,,  C(O)N(cvcioalkyls, CIO)N(arylys,
C{OIN(heteroaryl)s, $O-alkyl, SO-aryl, SOxralkyl, SOzaryl, SO;NH,, 8C,NH-alkyl,
SONH-aryl, 30,NH-heteroaryl, S50NH-alkyl-aryl, SO4H, 8Oz0-akyl, 5C0-ary,
SO:0-alkyl-aryl, alkyl, cycloalkyl, heterocysiyl, aryl or hetercary),

() unsubstituted or substituted alkyi-hateroaryl whersin the alkyl-hetersary! group
can ba substituted with one or more, the same or differant F, Cl, Br, |, CFs, CN,
NHz, NH-alieyl, NR-syeinalkyt, NH-heteracyclyl, NH-aryl, NH-heteroaryl, Ni-alkyl-
cycloalkyl, NH-alkyl-heterocyclyl, NH-alkyb-ary, MNH-alloyl-heteroaryl, N{alicyl)g,
NHMC(Q)-atkyt, NHC(O)-oycloalkyl, NHC{O)-heterocyclyl, NHC(O}aryl, NHC{O)-
hetercaryl, NHC{O}-alkyl-ary, NHC(O}-alkyi-hateroaryl, NHSOalkyl, NHSO-
cycloalkyl, NHSO-heterocyelyl, NH3Og-aryl, NHSOheteroaryl, NHEOalkyl-aryt,
NHEOz-alkyl-heteroaryl, NO;, 8H, S-aikyl, B-oycloalkyl, S-heterocyclyl, S-aryl, S-
hetercaryl, OH, OCF,, C-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-heteroaryt,
O-alkyl-cycioalkyl, O-alkyl-heterooyclyl, C-alkyl-aryl, O-aliyl-heteroaryl, OGO
alkyl, OC(Ch-cycioaliyl, QOC(Okheterocyciyl, OCI{OY-aryl, OC(O)-hetercaryl,
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OC(O}-atkyl-aryl, OC(O)-alkyl-hetercaryl, OQSOH, C8Oratkyl, OSOs-cycicalkyl,
O80z-heteracyclyl, C80-aryl, OSOzheteraary, DSO;-»a!kyl—aryl, CSOatkyl
heteroaryt, OP(ONOH},, C(O)-alkyl, C(O}-aryl, C(O)-heteroaryl, COM, CO.-aliyl,
COp-cycloalkyl, CO~heteracyclyl, COsaryl, COx-hetercaryi, COalky-tycloalkyl,
COralkyi-heterocyclyl, COz-alkylaryt, COralkyl-hateroaryl, C{O)}-NH,, CITHNH-
alkyl, C{O)NH-cycloalkyl, C{O)NH-hatarocyciyl, G{OINH-aryl, G{O}NH-heteroary!,
C{O)NH-alky-cycloaliyl, C{O)NH-alkyl-heterocysiyt, C{O)NH-alkyl-aryt, C(OINH-
alkyl-hetercaryl, CLOWN{alkyl,, CON(cydioalkyl)a, COMN{arylys,
C{ON(heteroaryl),, SO-alkyl, SO-aryl, SOz-alkyl, S0z-aryl, SO:NH;, SO NH-alkyl,
SO NH-aryl, SO NH-hetercaryl, 3C.NH-alkyl-aryl, SO,H, 80,C-alkyl, 8C,0-aryl,
80,O-alkyl-aryl, cycloalkyl, heterscysiyl, aryl or hetsroaryl;

its physiologically tolerated salis, in the form of lts racemates, in the form of its
pure enantismers andior diastersomers or in the form of mixtures of these
enantiomers and/or diasteraomers or in the form of ite tautomers:

for the production of a medicament for the treatment or prevention of physiological
and/or pathophysiciogical states in mammals mediated by the rag-Rar-Mek-Erk
sighal transduction patbway, , ' ‘ _

whereln the physiological andfor pathophysiological states are selected fram the
group cansisting of “malignant tumours, benign tumours, iflammatary disssses,
inflammations, pain, rheumafic dissases, arthriic diseases, HIV infections,
neurclogical or neurodegenerafive diseasas, rheumatism, arthrifis, AIDS, ARC
(AID3 related complex), Kaposi's sarcoma, fumours originating from the brain
and/or nervows system and/er meninges, dementia, Aizheimars diszase,
hyperproliferative  diseases, psoriasis, endometriosis, scaring,  benign
prostalahyparplasia (BPH), dissases of the immune system, autoimmune diseases,
immuncdeficiency dissases, colon tumour, gestric tumour, intestinal furmour,
puimonary fumour, pancrestic tumour, ovarian tumour, prosiatic tumour,
laukagrmia, melanoma, hepatic tumour, renal tumour, head tumour, throat tumour,
glioma, breast fumour, uterine cancer, endometrial cancer, servico-utering
carcinoma, brain tumour, adeno-acanthoma, cancer of the bladder, gastric tumour,
colorectal tumour, ossophagsal cancer, gynaecological {umour, ovarian tumour,
cancar of the thyreid, iymphoma, chronic leukaemia, acute laukaemia, restenosis,
diabetes, diabstic nephropathy, fibrotic diseases, cystic fibrosis, malignant
nephrosclerosis, thrombatic microanglopathy syndrome, organ transplant rejection,
glomeruiopathy, metabolic diseases, solidfixed tumours, rheumatic arthrifis, diabetic
retinopathy, asthma, alergies, allergic diseases, chronic obsfructive pulmanary
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dissases, Inflammatory bowel 'diseasa, floresis, atherioscierosis, heart diseasss,
cardiovasoular dissasss, disesmses of the myccardium, vascular diseases,
angicgenstic diseases, kidney diseases, rhinitis, Grave's dissase, focal ischamia,
cardiae faiiure, ischermia, cardiac hyperrophia, renal fmilure, cardise myacytic
malfunctior, high biood pressurs, vasoconstriction, stroke, anaphylactic shock,
platelet zggiutination, skeletomuscular afrophy, obesily, overwsigit, giucaosis
homesostasis, congsstive cartiac nsufficiency, anging, haart attack, cardiac
infarction, hyperglycaemiz, hypoglycaemia, hypertension™.

In a second aspect, there is provided a pyridopyrazine selected from the group consisting
compound 90, 91, 92, _ _

94, 25, 87, 838, 84, 100, 101, 102, 103, 104, 108, 108, 107, 108, 108, 114,

111, 112, 143, 114, 115, , 118, , 120, 124, 122, 128, 124, 125, 126, 127, 128,

129, 130, 131, 132, 133, 136, 137, 138, , 144, 145, 148, 147, 748, 142, 150,

151, 162, 188, 158, 157, 158, 150, 160, 161, 162, 183, 164, 165, 467, 168,

168, 170, 171, 174, 175 177, 178, 179, 120, 184, 182, 182, 184, 185, 455,

188, 189, 194, 185, 188, 167, 198, 198, 198, 200, 201, 202, 203, 204, 205,

208, 207, 208 2!19.11:@ physiclogizally toisrated salts, In the form of s

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

form of mixtures of these enantiomers andfor diastsreomers or in the form of
its tattomears,

In a third aspect, there is provided a pharmaceutical composition which comprises & 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 treated by moduistion of the signal transductiont pathway or pathways
selected from the group consisting of the PIBK-Akt signal transduction
pathway andfor ras-Raf-Mek-Erk signsd transcuction pathway, wherein the
physiclogical andior pathephysiclogleal states are seiected from the group
consisting of: “malignant tumours, bemign tumours, inflammedory diseases,
inflammafions, pain, rheumstis diseases, arthritic diszases, HIV imechons,
neursiogical or neuradegenarsdive diseases, rheumatisrn, arthrifls, AIDS, ARC
[AIDS related complex), Kaposi's sarcoma, fumours ofiginating from tha brain

 andfor nervous system andior meninges, dementia, Alzheimers disease,
hyperproliferative  diceases, psorzsis,  endometriosis,  scaming,  benign
prostatatyperplasia (BPH), diseasss of the immune system, autoimmune
disszses, immuncdeficiancy diseages, colon tumour, gastric fumour, intestingl
fumour, pulmonary tumour, pancreatic tumour, ovarian tumour, prostalic
twmour, ukasmia, melanoma, hepatic tumour, renal tumour, head turnour,
throat fumour, giioma, breasst tumour, utering cancer, endometrial cancer,
servico-uterine  carsinoma, brain tumour, stenc-acamhoma, cancer of the
bladder, gastric tumour, colorectal fumour, cesophageal cancer, gynascological
tumour, ovarian tumour, cancer of the thyroid, lymphoma, chronic lsukaemia,
acule lBuksemia, resienosis, diabetes, diabetic nephropathy, fiorolic dissases,
cystio  fibrosie, malignant naphrosclerssis,  thrombotiz  microangiopathy
syrcdrome, organ fransplant rejection, glomerulopathy, metabolic diseases,
solidfixed fumours, rheumetic arthritls, disbetic retinopsthy, asthme, alergies,
aliergic diseases, chronic obstructive putmonary diseases, inflammatary bowel
disease fibrosis, atheﬁosclemsis‘ heart diseases, cardiovascular dissases,
diseases of the myocardium, vascular diseases, angicgenetic diseases, kioney
diseases, rhinitis, Grave's disesse, focal lschemin, cardias fallure, ischemia,
cardias hypertrophia, rengl {ailure, cardiac myocytic malfunation, high blood
preasure. vasoconstriction, sfroke, anaphyiactic shook, platelet agplutination,
skeletomuscutar arophy, obeslty, overweight, glucosls homeostasis, congestive
cardiac insufficiency, angina, heert atiack, cardias infarciion, hyparglycasmia,
hypogiycaemia, hyperiension”.

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 2 compound selected from the group consisting of



Gompound 83 1-[3-4-Methy-piparazin-{-yl-pyrido[2, -blpy:azifn-8-yl}-3-(4-
phenyi-butyli-urea

T b
Q/\Aﬁkﬁﬁwlm

~Compound 98 1- (‘H:’henY"bUtY{)'3"{3‘DEpBI‘aZin-1-yi*pyr‘idO[2,3.—b}pyrazin..5.
yil-urea; hydroshiorids

s g'@l

H A

Compound 153:  1-(R}-1-Methyl-4-phenyl-butyl)- 3-[3-(4-methyl-piparazin-1-yl)-
pyridof2, S-blpyrazin-6-yl-urea

0 RN
/U\N’JQdINJ\N/jq .

Compound 1684: 1-((R)-1-Methy<4-pheny! ~butyl)-3-{3-piperidin-1-yl-pyrido[2, 3-
bipyrazin-6-yi--urea

Cempound 168 1-((R}-1 ‘Me‘ﬁ‘yi"@‘ﬁhenyf-bUtyi)-S-(B-mcrphoiin dyl-pyridof2,3-
blpyrazineS-yl}-urea



4h

iﬁle’O

- Compound 172 1-(4-Pheny-butyl}-3-(3-pyrralidin-1-yi-pyridel2, 3-bipyrazin-5-
yii-urea

N N\,
Q\/\/‘ﬁﬁ“ﬁ’giﬁlw Q

Compound 173; 1-((R)-1-Methyl-4-phenyl-butyl)-3-2-pyrrolidin-1-yi-pyrido[2, 3-
bipyrazin-&-yl)-urea '

N
@L/\J\giﬁmm,lﬁ

Comaound 176, 1-{3-Morpholin-4-yl-pyrido]2, 3-bipyrazin-&-yi}-3-(4-phenyl-
butyl}-uraa

‘ N ' |

Gompound 187;  1-{3-(5)3-Methyl-morpholin-d-yl)-pyride[2, 3-blpyrazin-g-yi-3-
{{R}-1-methyi-d-phenyi-hutyl}-urea

Q\/\/LNAL/L/B:lb

its physiclegically tolerated salts, in the form of it racemates, in the form of its
pure enantiomers andfor diasterecmers or in the form of mixiures of thess
enanfiomers andfor diastaraomers or in the form of its fautomers:



43

for the production of 2 medicament for the treatment or prevention of physiclogical
andior pathophysiological staies in mammals mediated by the ras-Raf-Mek-Erk
 signal transduction pathway,

wharein the physiclogical andior pathophysiciogical states are sslested fom the
group censisting of “malignant tumours, benign tumours, inflammatory diseases,
inflammations, pain, rheumatic diseases, arfiritic diseases, MV infections,
neurclogical of neurodegenerative dissases, rheumatism, arthritis, AIDS, ARC
{AIDS z‘elatnd complex), Kaposi's sarcoma, tumours originating from the brain
andior nervous system and/or meninges, dementia, Alzheimers diseass,
hyperprofiferstive  disemses, pswoiasis, endometriosts, scaming,  benign
prostatahypempiesia (BPH), dissasss of the immune system, autoimmune diseases,
immunodeficiency diseases, colon tumour, gastric tumour, intestinal turnour,
pulmonary tumour, pancreatic tumour, ovarian tumour, prostatic tumaour,
laukaemia, melanoma, hepafic fumour, rena! tumour, head turnour, throat tumour,
glioma, breast wmour, uverne cancer, endomnsfrial cancet, cenvico-uferine
carcinarma, brain tumour, adeno-acanthoma, tancar of the bladder, gastnc o,
colorectal fumaur, oesophageal cancer, gynascolagical tumour, ovarian tumou ir,
cancer of the thyroid, lymphoma, chronic leukaemie, acute leukaemia, restenosts,
digbetes, diabelic nephropathy, fibrofic diseases, oyslic fibrosis, maligriant
nephrosdlerosts, thromboiic microangiopathy syndrome, organ transplant rejeotieﬁ,
glomerutopathy, metaboiic diseases, solidfixed tumours, heumatic arthritis, diabetic
retinupathy, asthma, allergles, allergic diseases, chronic chstructve pulmonary
diseases, inflammatory bowel disease, fibrosis, atheriosclarosiz, heart tissages,
cardiovascular diseases, diseases of the myocardium, vascular diseases
angiogenstic disszses, kidney diseases, thinitis, Grave's dismase, focal ischemia,
cardiac failure, ischemia, cardiac hyperfrophia, renal failure, cardize myocytic
‘maffurction, high biood pressure, vasocornetriction, stroke, anaphylactic shock,
platelet aggiutingtion, skelstomusciiar atrophy, obesity, overweight, plunosis
homeostasie, congestive cardian insufficlency, angine, heart aftack, cardiac
intarction, hyperglycasmia, hvpoglycasmia, hypenension”.
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Amrended Claims

1. Use of a cormpound according the peneral formula (1

5
"
2. o s
R l}i/U\PlsE N N "1
R LR 0
wherein the substituents R1, R2, X have the following meaning:
W Xig O

R
(t) substituted aryl, wherein the ary! group can be substituted with one or more,
the sama or different F, CI, Br, 1, CFy, ON, NH,, NH-alkyl, NH-cycloalkyl, NH-
15 'heterocyciyi, NH-aryl, NH-heteroaryl, MH-alkyl-cycloaikyl, NH-alkyl-heterocyciy!,
NH-alkyl-aryl, NH-aikyl-heteroaryl, NH-alkyl-NH,, NH-alky=OH, Nalkyii, NHCO)-
alkyl, NHC{Q)-cycioaliyl, NHC(O)-heterocyclyl, NHG(O)-aryl, NHC(D)-heteroaryl,
NHC(O)-alkykaryl, NHC{Q)-alkyi-heteroaryl, NHSOp-alkyl, NHSO-cycloalkyl,
‘ NHSO-heterooyclyl, NHEO-aryl, NHSOx-heteroaryl, NHSO-alkyl-aryl, NHSO,
20  alkyl-heteroaryl, MOy, SH, S-alkyl, S-aryl, S-hateroaryl, OH, OCF,, O-alkyl, O-
cycloalkyt, O-heterocyclyl, O-aryl, O-heferoaryl, O-alky-cycloalkyl, O-alkyl-
heterooysiyl, O-aliyl-aryl, O-alkyl-haterparyl, O-allyl-OM, O-(CH-0, O-{-Cha-
CHzO-)n-CHz-CH-OH, QC(Q})alkyl, OC(Q)-cycloalkyl, OT(O)-heterocyclyl,
OC(O)-aryl, OC(C)pheteroaryl, OC(O)-alkyl-aryl, OC(O)-alkyl-heteroaryl, OC(O)-
25 NH-Alkyl, OSGH, OSOralkyl, OS0Oycycioakyl, O80.-haterocyclyl, OSO-aryl,
080hetercaryl, O8Oralkyl-aryl, OSO;-alkyl-heteroaryl, OP(O)OH),, C(O)-alkyl,
C(O)-aryl, G(O)-heferoaryl, O-COzalicyl, COH. TOsalkyl, COoycloalkyl, SO,
heterocyciyl,  COpanl  COphetercaryl, COgaliyleysioalkyl, COgzalkyl-
heterooyclyl, COpalkykaryl, COzralkyl-heteroaryl, C{O)NH;, C{O)NH-alkyl,
a0 C(O)NH-cycloalkyl, C{OWH-heterocyel, C(O)NH-aryi, - C{OYNHM-heteroaryi,
C{OINH-alkyl-cycloalkyl, C{O)NH-alkyl-hetercoyclyl, C(OINH-alkylaryd, C{ONH-

wiration: 24.08.2013 09:02:43 - 24.05,2013 08:06:55. This page 3 of YAMENDED SHEET 575055507
Rec_efved at the EPO on May 24, 2013 09:06:59. Page 3 of 40




06 5

5/2012 89:@1  +45-2086-83748 " POLYPATENT CyR

. 5 84/48
PCT/EP 2012/056 138 - 24-05-2013

PBOOTIWO_claims_22052013.402 Go
110
.. .

alkyi-heteroaryl, COIN{alkyl)s, C{O)N{cycloadkylls, C{ON(aryl)s,
C(OWithetoroaryl),, 30-alkyl, SC-aryl, SO;akyl, SO.-heterocyelyl; SO-ary,
80:NH;, SQ:NH-alkyl, SOuNH-arvl, 50 NH-hetercaryl, SONH-alkyl-aryl, SO4H,
SC.0-alkyl, 80.0-aryl, S0,0-alkyl-aryl, alkyl, cycloalkyl, helerooyelyl, aryl or
§  heteroaryl, it can have the value 0, 1, 2 or 3 and the aixyl cycloalkyl,
heterocyclyl, aryl-, heter¢anss, alkyl-cycloalky-, alkyl-heterocyolyl-, alkyl-aryi- and
alkyl-heteroary! substituents for their patt can in tum be substituted,

() unsubstituted or substituted heteroaryl, wherein the hetercaryl group can be
10 substifasted with one or more, the same or different F, €I, Br, |, OF,, CN, NH,, NH-
alky!, NH-cycloalkyl, NH-hetercoyclyl, NH-aryl, NH-nateroary!, NH-alkyl-cycloaliyl,
NH-alkyl-heterocyclyl, NH-alkyl-aryl, NH-aikyl-hetercaryl, NH-alkyl-NHa, NH-alkyl-
OM, Nialiyl)s, NHC{O)-aikyl, NHO(O)-cycloatkyl, NHG(O)-heterocyoiyl, NHC(O)-
aryl, NHC{QO)-heteroaryl, NHC(O}alkyl-aryl, NHC(O)-alkyl-hateroaryl, NHSO,
18 alkyl, NHSOs-cycivalkyl, NHSOrheterocyclyl, NHSOs-aryl, NHSOs-heteroary,
NHEO~alkylaryl, NHSOsalkyl-heteroaryl, NQz, SH, S-alkyl, S-aryl, S-hateroaryl.
OH, OCF,, O-alkyl, O-cycioalkyl, O-aryl, O-heteroary!, O-alkyi-cycloaliyl, O-alkyl-
heterocyclyl, QO-alkyl-aryl, C-aikyl-heteroaryl, OC(O)-alkyl, OC(O)-cycloalkyl,
QC{T)-heterocyciyi, OC{O)-aryl, GCT{O)-heteraaryl, OC(O)-alkyl-aryl, OC{O)-aikyi-
20 heteroaryl, OSG3H, OSOp-alkyl, OSOpeycloalkyl, OS0heterscyeiv, OS0,-ary,
C8Qrheteroaryl, OS0z-aikyl-aryl, 0G0 -alkyl-hetaroaryl, OP(ONOH),, GIO)-alkyl,
GC(O}-aryl, C{C)-hetervaryl, COH, COzalkyl, COcycloalkyl, CO-heterocyclyl,
COzaryl, COxrheteroaryl, COz-alkyl-cycioalkyl. COr-alkyl-heterocyalyl, COalkyl-
aryl, COz-alkyl-heteroaryl, C(O)-NHa, CICINH-alkyl, C{OINH-cycloalkyl, C{O)NH-
25  heterocyclyl, C{C)NH-aryl, C(O)NH-heteroaryl, C(O)NH-alkyl-cycioalkyl, G(O)NH-
aikyl-heterocyclyl, C(O)NH-alkyl-aryl, C(O)NH-alkyl-heteroaryl, C(O)N(alkyl),,
C{OMN(cycloalkyl}a, C(OIN{aryl),, C(O)N(heteroaryl)y, "SONHa,  80NH-alkyl,
SOsNH-aryl, 30 MNH-hatercaryl, SO.NH-alkyl-sryl, SOSH, S8O.O-alkyi, SOO-aryl,
BO,0-alkyl-aryl, alkyl, cycloalikyl, haterocyclyl, alkyl-cycloaliyl, alkyl-hetarocydyl,
30 alkytaryl, alkyi-hetercaryl, aryl or heteroaryl, and the alkyl-, cyclaalisyt-,
heterocyclyl-, alikyl-heterocyolyl, alkyl-aryl, alkyl-cycleslkyl, alky-heteraaryl, aryl-
and heteroary! substifuents for their par can in turn be substituted,

ration: 24.05,2013 05:02.:43 - 24.05.2013 05,0655, Vs page 4o AAMENDED SHEET o5
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and B2

{l) unsubstituted or substituted alkyl-aryl wherein the alkyl-aryl group can be
substituted with one or more, the same or different F, G, Br, I, CFa, CN, NHz, NH-
alkyl, NH-cycioalkyl, NH-heterocyclyl, NH-aryl, NH-hetercamy, NH-aikyl-eyeioalkyl,
NH-alkyi-heterocyclyl, NH-alkyl-aryl, NH-alkyl-hetaroaryl, N(alkyl)s, NHC(O)-alkyt,
NHC{O)-cycloalieyl, NHC(Q)-heterocyeiyl, NHC(O}uary!. NHC{O)-heteroary,
NHC(O)-alkyl-aryl, NHC(O)-akyl-heteroaryl, NHSOzalky!, NHSOscycloalkyl,
NHSO-heterocyclyl, NHSOz-aryl, NHSOheteroaryl, NHSOz-alkyl-aryl, NHSO,-
alkyl-heteroaryl, NO, 8H, S-akyl, S-cycoalkyl, S-heterocyciyl, S-aryl, &-
hetercaryl, =0, OH, OCF,, C-akyl, O-cycloalkyl, C-heterocyslyl, Q-aryl, O-
heteroaryl, O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkyl-aryl, O-atkyl-heteraryl,
OC(O)yalkyl, OC(O)-cycioalkyl, QC(O)-heterocyclyl, OC{O}-aryl, OC{O)-
heteroaryl, OC(O)-alkyl-aryi, OC(O)-akyl-hatercaryl, OSOH, O80,-alkyl, OS50,
cycloalkyl, OSOrheterocyeiyl, OSOratyl, O8QOsheteroaryl, 0O8QO-alkyl-ary,
OSOzalky-heteroaryl, OP(ONOH)z, C(O}-alkyl, C(OJ-aryl, C(O)-hetervaryl, CO.H,
COz-alkyl, COx-cycloatkyl, CO-heterocyclyl, COz-aryl, CO-heteroaryl, COz-alkyl-
cycloatkyl, COz-alkyl-heterocyclyl, COz-alkyl-aryl, CO-alkyi-heteroaryl, C{O¥-NH;,
C(O)NH-alkyl, C{O)NH-cysloaikyl, C(OINH-heterooyclyl, C{O)NH-aryl, C{OWH-
heteroaryt, C(O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-heterocyclyl, C(O)NH-alkyi-aryl,
C(ONH-alkyl-heteroaryl,  C{O)N(alkyl),  C(Q)N(cycioalkyDs, COWN((aryl,,
C{QIN(heteroaryl)z, $0-alkyl, SO-aryl, SOralkyl, SOyp-aryl, SO:NH,, $C,NH-alkyl,
SO:NH-aryl, SO:NH-heteroaryl, SO;NH-allkylaryl, SO,H, 50,0-alkyl, 8O0-aryi,
SC,;O-alkyl-ary!, alkyl, cycloalkyl, heterocyeiyl, aryl or heteroary,

(i) unsubstituted or substituted alkyl-heteroaryt whersin the alkyl-heteroaryt group
can be substituted with one or more, the same or different F, CI, Br, |, CF; CN,
NHz, NH-alkyt, NH-cycloalkyl, Ni-heterooyclyl, NH-ary, NH-hetervaryl, NH-atkyl-
cycloalkyl, NH-alkyl-heterocyclyl, NH-alkylaryl, NH-aliyl-heteroaryl, N(alkyl)s,
NHC(O)-alkyl, NHC(O)-cyclaalkyl, NHC{O)-heterocyclyl, NHC(O)-aryl, NHC(O)-
heteroaryl, NHC(QO)-alkyl-aryl, NHC(QO)-alkyl-heteroaryl, NHSO,alkyl, NMSO,-
cycloalkyl, NHSOxrheterocyclyl, NHSOg-aryl, NHSOp-heteroaryl, NHSO-alkyl-aryt,
NHSOz-alkyl-hetercaryl, NOz, 8H, S-alkyl, S-cyclealkyl, S-heterocyclyl, S-aryl, S-
heteroaryl, OH, OCF3, O-alkyl, O-cycloalkyl, O-heterocyclyl, O-aryl, O-heteroaryl,
O-alkyl-cycloalkyl, O-alkyl-heterocyclyl, O-alkylaryl, O-alkylheteroaryl, OC(0)-
atkyl, OC(C)-cycloalkyl, OC(O)heterocyclyl, OC(OY-ary!, OC(O)-heteroaryl,

ration; 24.05.2013 05:02:42 - 24.05.2019 08:06.58. This page 5 of AMENDED SHEET 013050396
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OC(O)yalkyl-aryl, OC(O)-alkyl-heteroaryl, OSCyH, O8Osalkyl, OSO-cycloalkyl,
080s-heterocyelyl, OSOraryl, OSOphetercaryl, OSOpakyl-aryl, OSO-alky
heteroaryl, OP(O){OH)s, C(O)-alkyl, C(O)-aryl, C{O}-hetaroaryl, CO4H, COsailkyl,
COg-cycioalkyl, COxheterocyclyl, COzaryl, COrheteroaryl, COs-alkykoycioatiyl,
§ COralkyl-heterocyciyl, COralkylaryl, COsalkyl-hetercaryl, C(O)-NH,;, C(O)NH-
alkyl, C(O)NH-cycloalkyl, C{O)NH-heteracyalyl, CIONH-aryl, C(O)NH-heteroaryt,
C(O)NH-alkyl-cycloalkyl, C{O)NH-alkyl-heterocyclyl, C{O)NH-alkyl-aryl, C{O)NH-
alkyl-heteroaryl, C{OW(alkyl)s, C{OWN{cycloalioyl)s, C{ON{arylys,
C{O)N(heteroaryl),, 80-alkyl, SO-aryl, S0y-alkyl, SOs-aryl, SO:NH,, SO NH-alkyi,
10 8O;NH-aryl, SO,NH-hetercaryl, SO.NH-alkyl-aryl, 803H, 80,0-alkyl, 8O,0-aryl,
80,0-alkyl-aryl, cycloalkyl, heterocyclyt, aryl or heteroaryt;
its physiclogically tolerated salts, in the form of lts racemates, in the form of its
pure enantiomers gndlor diastereomers or in the form of mixtures of these
enantiomers and/or diastereomers or in the form of is tautomers:

15  for the production of a medicament for the treatment or prevention of physiclogical
and/or pathaphysiological states in mammals mediated by the ras-Raf-Mek-Erk
signal transduction pathway, ‘ ' , .
wherein the physiological and/or pathophysioclogical states are selected from the
group cansisting oft “malignant tumaours, benign tumours, inflammatory diseasas,

20  Inflammations, pain, rheumatic diseases, arthritic diseases, HIV infections,
neurciogical or neurctegenerative diseases, rheumafism, arhrilis, AIDS, ARC
(AIDS related complex), Kaposi's sarcoma, fumoyrs ariginating from the brain
and/or nervous system andfor meninges, dementia, Alzheimer's disease,
hyperprofiferative  diseases, psoriasis, endometriosis, scaming, benign

28  prostatahyperplasia (BPH), diseases of the immune system, autoimmung diseases,
immunodeficiency diseases, colon tumour, gastric tumour, intestinal umour,
puimonary tumoeur, pancreatic fumour, ovarlan fumour, prostatic  tumour,
leukaemia, melanoma, hepatic tumour, renal tumour, head tumour, throat tumour,
glioma, breast tumour, ulgiine cancer, endomelrial cancer, cervico-uterine

30  carcinoma, brain tumour, adenc-acanthoma, cancer of the bladder, gastric tumour,
colorectal tumour, oesophagesl! cancer, gynhaecological tumour, ovarian fumour,
cancer of the thyroid, lyrphoma, chrenic leukaermia, acute leukasmia, restenosls,
diabetes, diabetic nephropathy, fibrotic diseases, oystic fibrosls, malignant
nephrosclerosis, thrambotic microangiopathy syndrome, organ transplant rejection,

35  glomeruiopathy, metabolic diseases, solidfixed tumours, rheumatic arthritis, diabetic
ratinopathy, asthma, allergies, allergic diseases, chronic obstructive pulmanary

aration; 24.05.2013 09:02:43 - 24.05 2013 09:06:58. This page 6 of AWMENDED SHEET 555855
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dissasas, inflammatory bowel disease, fibrosis, atheriosclerasis, heart diseases,
cardiovascular diseases, diseases of the myocardium, vascular disesses,
angicgenetic diseases, kidney diseases, rinitis, Grave's diseass, focal ischemias,
cardiac failure, ischemia, cardiac hyperrophis, renal {ailure, cardiac myocytic
malfunction, high bivod pressure, vasoconstriction, stroke, anaphyviactic shock,
platelst agghutination, skeletomuscular atrophy, obesity, overweight, glucosis
homeostasis, congestive cardias insufficiency, angina, heart attack, cardiac
infarction, hyperglycaemia, hypoglycaemia, hypertension”.

2. Uss according te Claim 1, wharein the alky! group is seleted from the group
consisting of methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec.-butyi, tert.-butyl, n-
pentyl, iso-pentyl, neo-pentyl, n-hexyl, 2-hexyl, n.ociyl, ethylenyl (vinyi),
ethyny!, propanyi (-CH2CH=CH2; ~CH=CH-CH3, -C{=CH2)-CH3), propinyt (-
CH2-C=CH, -C=C-CH3), butenyl, butinyl, pentehyl, pentinyl, hexenyl, hexinyl,
heptenyl, heptinyl, octenyl, octinyt.

3. LUise accordihg to any one of Claims 1 to 2, wherein the heterooyclyt group' Is
selected from the group consisting of tetrahydrofuryl, tetrahydropyranyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl.

4. Use according to any one of Claims 1 to 3, whersin the heteroany group is
selected from the group congisting of pyrroiyl, furyl, thienyl, thiazalyl, oxazolyl,
isoxazolyl, pyrazohvl, imidazolyl, pyridinyl, pyrimidinyl, pyridazin, pyraziriy!,
phthalazinyl, indolyl, Indazolyl, indolizinyl, benzimidazolyl, quincliny,
isoquinalinyf, \ quinoxaliny, quinazolinyt, carbazolyl, phenaziny!,
phenothiazinyl, acridinyi.

8. Use aocording to any one of Claims 1 to 4, wherein the compound is selected
from the group consisting of

Jration: 24.06.2013 09:02:43 - 23,05.2013 09:06:59. This page 7 of MAMENDED SHEET 53 050345
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Compound 90 1-{3—(4{2»{2~(2-Hydroxy-ethaxy}-«ethoxy]-ethoxy}—pheny!)«
pyrido[.?,3-b}pyrazin~6—y§]»3-{4uphenyl-butyl}nurea

N .
= 2
@\/\/" g.. m Lo

NTTHNTNTTN

H

Compourd 81:  1-(3-(3.5-Dimethyl-1H-pyrazol-4-yi)-pyrido[2,3-blpyrazin-6-yll-3-
(4-phenyl-buty)-urea

N
Q 0 s
l
10 S

compound 82 T+{ Bhenyl-butyl-3-[3-42, 3 4-rimethoxy-phenyl)-pyrido(2,3-
ppyrazin-g-yll-urea

N -
= ‘ o he s
QV\/\ /H\N/ENINf SPLAN
‘d H ] P
7

18

Compound 54 ‘i—[3-(3H-Ben:-.'oimidazoi—5~yl}—pyrido[2,3-b];3yrazin-6-yl]—3-(4—
phenyl-butyl-uraa

N
¢ T ¢
20

Compound 85 1-{3-(3-Amino-phenyl)-pyriic|2,3-blpyrazin-&-yll-3-(4-phenyl-
hutyll=urea

Tration: 24.08.2013 05:02.43 - 24.06.2013 09:06:59. This page & of AMENDED SHEET 13 5e03.50
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QM j\ l P M
N N M N
H H

Compound 871 1-[3-(1-Methyl-1 H-pyrazol-4-y)-pyrido[2, 3-bjpyrazin-6-yi}-3-(4-
p-tolyl-butyl}-tirea '

\Q\/V\iﬁwh
o e ‘
Ny "‘l@““"

Compound 98:  1-{3-(3 4-Dimethoxy-phenyl)-pyrido[2, 3-blpyrazif-6-y}-3-((R)-1-
rriethyt-4-phienyt-butyl}-urea

@wﬁﬁj\@ |
? .

Compound 88,  1-[4-(4-Flucro-phenyl)-butyl]-3-{3-(1-methyl-1H-pyrazoi-4-y))-
pyn‘dofz,S-b}pyrazinﬁ-yl}-urea

= N"\.
FO\N\QJ\N@N’J\C}QM

Compound 100.  1-(4-Mathyl-d-phenyl-pentyl)-3-[3-(1-propyk1 H-pyrazold-yi)-
pyridof2, 3-bjpyrazin-6-yl}-urea

RN
QX/\AﬁiﬁQN/ = N

one?

N
Compound 101: 1~[3—{2l4-Dimethoxy-«;)heny!)»pyrido{z,3-b]pyraz_in~6-yl}~3-(4»
phenyl-butyl)-urea

N -~
= o] = o
¢ “‘Aﬁﬂgﬁ

i

Jration: 24.06.2013 09°02:43 - 24.05.2013 05.06:58. This page 5 sf IAMENDED SHEET %3 050985
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Compound 102: 1-[3-(2-Ethoxy-phenyl}-pyridoi2,3-bpyrazin-6-yi}-3-(4-phenyi-
butylj-urea

5
Compound 103; 1-[3-(3,5-Dichlore-4~hydroxy-phenyl)-pyrido[2, 3-blpyrazin-&-yl]-
3-(4-phenyl-butyl)-ures
N
- £F
¥R
oH
10 '
Compound 104: 1»{3~(3~Hydmxy—ph@nyi)—pyridofz,3«b}pyrazin=-6-y!}-3~(4-phenyl—
buiyly-urea
‘ s} = N\
@\A/\ )j\N | N/ N OH
NH
.- ?5
. Compound 105: 1-(4-Phenylubutyl)-a-[sl-(zH—pyrazoI-B»y!}-»pyrido[2,3-b}pyrazin—
8-yll-urea
N
=
T ;
N N/ N N
g B WA
20

Compound 106 1-{3-(4-Hydroxy-2-methyl-phenyl)-pyrido(2,3-blpyrazin-6-yi}-3-
(A-phenyl-butylj-urea

Juration 24.06.2013 09:02:43 - 24.05.2013 02:06:59. This page 10 ot AMENDED SHEET 2513 0565405
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G
N
= 0 =y TR
”'*«.I )J\ le' N

O

Compound 107:  Acetlc acid 4—{6—[3{4—phenyI-butyi}-ureidq]apyrldam,3—
b)pyrazin-3-yi}-phenyl ester

5
NN
H H Elgﬂ\
Compound 108 1-[3-(1-Ethy-1 H~pyrazo!-4-yl)-pyrido[2,&b}pymzin-ﬁ-y!]-&(@«
phenyl-buty(}-urea : ‘
10
A~ o l/j“-e:\ |
Compound 109 1~{3—(3*Bramo-@hydroxy—phenyl}mpyrido[z,3~b]pyrazin-6-yljw3-
{4-phenyl-butyl)-urea
O - N‘-.,
@\/\/\ ’JL' ! T N/ Br
M ‘
15 OH
Compound 110 1«{4-Phenyi—butyl)w&(&pyridin—ﬁ-y!-pyﬁdo[z,S-b]pyrazin—S—yl)-
ea
N
@\/\/\l I ﬁ _
‘ e e
N/U\N N N SN
H H i
: L
20

\iration 2405 2013 09:02.43 - 24.05.5013 06:06.58. This page 11 of AMENDED SHEET Zo73 0g-04°05
Recsived at the EPO on May 24, 2013 08:06:58. Page 11 of 40

/5%




+49-20AE-B3749 . o BELVPATENT OVR
PCT/EP 2012/056 138 - 24-05-2013

Pa0O07 WO _daims_22052013.doc Ge
118

T

Compound 111:  1-{3-(1-Methyl-1H-pyrazol-4-yi)-pyrido]2, 3-blpyrazin-6-yil-3-
(1.2 3,4-tetrahydro-naphthalen-2-yimethyl)-urea

SORE AR
H H MN‘;

5 .
' Co&spound 112 1-[3-{2,3-Dimethoxy-phenyl-pyrido(2, 3-b1pyra2tn—6 -yl 3-{(R}-1-
methyi-4-pheﬁyi butyl)-urea
») s N&
A
: N N N
H .
(0]
I o
10
Compound 113 -[&(&Methylw%phenyi-ﬂ-i pyrazoi-4-yi-pyridof2, 3—blb};'razm~
6-yil-3-{4-phenyl-butyl}-urea
N N .
i)\/\/\ i H _
. e
N/U\N N~ N N
H M 7
. . . _ N
15

Compound 114;  1-[3-(1-Butyl-1H-pyrazok4-y))-pyridof2, 3-bjpyrazin-G-yl}-2-(4-
phanyl-butyl)-urea

. O e N\.
@Mﬁkumwl@h’\

20  Compound 118  1-[4-{4-Methoxy-phenylj-butyl}-3-{3-(1-methyl- 1H~pyrazol~4-yi)..
pyrido[2, 3-bipyrazin-6-yij-urea

Jiralion: 24.05 2043 09-02.48 - 24.05.2013 09:06:59. his pags 12 of AMENDED SHEET Zo13 080417
Rece_wed at the EPO on May 24, 2013 09;06:58. Page 12 of 40
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0 O i~ N\..
N/U\N [ Nf Nf =
H O H N
N

Compound 118 1-[3-(4-Methoxy-phenyl}-pyridof2, 3-blpyrazin-8-yij-3-(4-phenyl-
butyll-urea

5 , |
| | . |
|

Nl

Compound 120; 1-{(4-Phenykbutyl)-3-{3-o-talyl-pyrido[2, 3-bjpyrazin-6-yl)-urea
19 ' N
0 [ — ~
/lk o o :
N N N M
H H

| Compound 121;  3-{6/3-(4-Phenyl-butyl)-ureido]-pyridof2,3-bipyrazin-3-yi-
benzoic acid ethyl ester :

18
¢} [ o N\ O
M N ] N
H H
Compound 122°  Ethyl-carbarmie acld 4-{6-[3-(4-phenyl-butyl)-ureido]-pyridef2, 3-
blpyrazin-3-yil-phenyl ester
20

ralion: 24,06.2013 08:02:43 - 24,056,207 3 03:06:59. THis page 13 of AMENDED SHEET 2573050416
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Compound 123: 1~{3—{4~«Aminonsumetﬁcxy-phenyi}—pyrido{z,3-b}pyrazin-6-y(}~3—
(4-phenyt-butyl)-urea

No :
@\/wﬁiﬁQ*Nl@O\
, NH,

Compound 124 1-[3{2~Mefh_c>xy-phenyE)~pyn’do[2,3~b]pyrazin-6-yl}—3~(4~phenyl-
butyl)-rea ' :

10
Q\Mﬁiﬁ/@(::l i‘"”

Compound 125; 1-{(R)-1 -Methyl-4-phenyl-buiyl}-3-[3-(2,3 4-trimethoxy-phenyl}-
pyrido(2, 3-blpyrazin-g-ylj-urea

15 , . ‘
P o SN
0/
T

Cormpound 126: 1-(1*-MethyiA»phgﬁyt-butyt}«am[s-(‘{-prcpyi-'i H-pyrazol-d.yi}-
pyrido|[2, 3-blpyrazin-G-ylj-urea

N
e} S Ry
N N N M o N
H H H"NI
20

“afion 24.05.2013 05:02.43 - 24.05 2013 09.06-56. This page 14 SFAMENDED SHEFT 5513550451
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Compound 127;  1-{Z{1-(2-Morpholin-4-yl-gthyl)-1H-pyrazol4-yil-pyrido]2,3-
blpyrazin-6-yi}-3-(4-phenyl-butyi)-ures

Q\MH Nﬁ %N’\ﬂ{‘\ o

Compeund 128: 'En[3~(2~Ethoxy-phenyl)-pyridozz,3-b}pyrazin-6-yl]~3~((R)-1—
methyl-4-phenyi-butyl}-urea

O\/\AIIJ\Q

GCompound 129.  1-[3-{3-Chloro-4-hydroxy-phenyl)-pyridof2, 2-bloyrazin-é-yl}-3-
{(Ri-1-methyl-d-phenyl-butyl}-ures

£ o] F
[&J\A)\u’u\ummﬂ\@z{

Compound 130 1-{3-(2-Amino-phenyl)-pyridolz, 3-bipyrazin-g-yij-3-(4-phenyl-
butyly-uraa

wratlon: 24.05.2013 08:02:43 - 24.05,2013 09:06:59. This page 15 o AMENDED SHEET 5575 056458
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. . S

Compouhd 151 1-(4-Oxo~4-phenyl-butyl)-3-[3-( 1-propyl-1H-pyrazol-4-yh-
pyrido[2,3-hlpyrazin-g-ylj-urea

N

GCompound 132: Carbonic acid ethyl ester 4-{5-[3-(4-phenyi-butyl)-ureidal-
pyridel2, 3-b]pyrazin-3-yi-phenyl ester '

Oo"’\

Compound 133:  1-{3~(2-Hydroxy-phenyl}-pyrido{2, 3-b]pyrazin-5-yl}-3-(4-pheny!-
butyl-Lrea

' Compound 138: 2,2-Dimethyl-propionic acid 4-{6-[3-(4-phenyl-butyf)-ureido]-

pyridaf2, 3-b]pyrazin-3-yi-phenyl ester
N‘x
NN NN 15/
H H
Q

Compound 137 1-[3-(4-Methylsulfanyl-phenyl)-pyrido(2,3-b]pyrazin-8-yl-3-(4-

_phenyi-butyl)-urea

T 3ton 54052013 05:05-45 - 24.05 2013 000659, This pags 18 ot AMENDED SHEET 2513 6ai04:31
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| T

Comgound 138; 1-[3-(3-Cyano-phenyl)-pyrido[2, 3-blpyrazin-8-yl}-3-(4-phenyl-
butyl)-urea

5 : : : N
O — -3
. N N N N
‘ H H ‘

Compound 144 1-[3-(4-Flupro-2-tiydrexy-phenyl)-pyrido[2, 3-blpyrazin-8-yl}-3-
10 (4-phenyl-butyi}-urea | | , _

F

Compound 145:  1-{3-[4-Methoxy-3-(morpholine-4-sulfonyi)}-pheny!]-pyride(2,3-
15 blpyrazin-6-yl}-3-(4-phenyl-buiyl}-urea

{ration: 24.05.2013 08:02.:43 - 24.05.2013 09:06.58. This page 17 ot AMENDED SHEET 7673 050456
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N

O S s \)

| O N /N

s s

NN o

o}

Compound 148 1-{3-(2-Methoxy-pyridin-3-yl)-pyridof2 3-bjpyrazin-6-ylj-5-(4-
phenyl-butyl)-urea

-~
. oA E/

Compound 147; 1-[3-(4-Hydroxy-phenyl)-pyridel2,3-bjpyrazin-6-yl-3-(R)-1-
methyl-4-phenyl-butyl)-urea ‘

)?\NIBTI::B\@\
H H
‘ Ot

- Gompound 148 1~[3-(3~Hydrbxyﬁaimmethoxy-pheny!)-pyrlda[z,3-b]pyrazin“6-y£}-
3-((R)- -methyl-4-phenyl-butyl)-urea

= Nm'.
Q/\/LN/(OL/(Il@OH
Oy
T

Compound 149; 1-{3-Furan-3-ylpyrido[2,3-bjpyrazin-8-yh-3-(R)-1-methyl-4-
phenyl-butyl)-tirea

10

18
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Compound 150 1-{{R)-1-Methyl-4-phenyl-buty!)-3-(3-pyridin-3-yi-pyrido{2,3-
b]pyrazin-6-yl}-ursa

iwm:’j@
R L

Compound 154 1-[3~(3-Hydroxy-4-methoxy-phenyl)-pyrido]2, 3-b]pyrazin-6-yi-
3-{4-phenyl-butyl)-urea

/’\/ﬂ\ .Y /u\ }\I/ !\.I/r’ . “‘““‘

i

<

!
ear—

Compound 153: 'E~(3—Furan~3-yl-pyﬁdo[2.S—bjpyrazin-@-yl)-3-(4-phenyt-b(,ityi)-
ures

N N N M - o
H o H .

Compound 185 1-[3-(1 -Methyl-1H-pyrazol-4-yl-pyrido]2,3-blpyrazin-G-yl}-3-(4-
phenyi-butyl)-urea

O =z N’M.
N -
Now ‘_WN,“

Falon 54052015 00243 - 34.05.5013 08:06.59. This page 19 ol AMENDED SHEET Zo13 050447
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Compound 158. 1-[3-(4-Hydroxymethyl-2-methoxy-phenyl)-pyridol2, 3-blpyrazin-
8-y[]-3-((R}-1-methyl-4-phenyl-butyl-urea

QNLQ{:{LQQ:

5 Compound 157, 1-((R)-1-Me&fhyi-é-phenyf—butyl}-&(s—pyridin-4-yl-pyr%do[2,3-
blpyrazin-G-yl}-urea

OWLNAQ -

N

I"}

lompound 158 1- [3~f'%-.5—|vdrnyumﬁ&fhvl-‘:‘-meﬁhmy\a -phenyl}-pyrido]2, 3
10 &-yB-3-{{R)- 1-me’thyt~4-ph6nyl—butya ~Ures

‘vvtﬁiﬁk/@

Jurztion: 24.05.2013 09:02:43 - 24,05.2013 0:06:32. This page 20 ofAM EN DED SH EET 2013 09:04:52
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Y

Compound 15%: 1-{4-Phenyl-butyl)-3-{3-(1H-pyrazol-4-yly-pyridof2,3-
bipyrazin-g-yll-urea

@/\/\Oi\N\
Jp
NN

N
5 . '
Compound 180; 1-[3-(4-Hydroxy-phenyl)-pyride[2, 3-blpyrazin-6-yil-3-(4-phanyl-
butyl}-urea
©\/\/\N’u\” 1N/ Nm
M H OH
10

Compound 181:  1-[3-{2-Methoxy-pyridin-3-yi}-pyridof2, 3-b]pyrazin-8-y[-2-((R)-
1-mathyl-d-phanyl-butylj-ures :

@\/\/L\N I .ﬁN\%
o et
A AL A “
H o H |
-
(]) N
15 Compound 162;  1-{3-[1-(3-Hydroxy-propyl}-1H-pyrazol-4-yi]-pyrido{2,3-
* blpyrazin-8-vi;3-(4-phenyi-butyh-ures C e

N
QPP % .

Compound 163 1-{3-[1-(2,2-Difluorc-ethyl)-1H-pyrral-3-yi}-pyrido[ 2, 3-bjpyrazin-
20 G-yl}-3-(4-phenyi-butyll-urea

| Q - Nm.
| AV -

ration: 24052013 C9.02:43 - 24.05.2013 05.06-55. This page 21 ot AMENDED SHEET 557550157
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s

Compound 164 1-{1 Methyl-d-phenyi-butyl)-3-[3-(1-methyl-  H-pyrazol-d-yl)-
pyride{2,3-blpyrazin-6-yll-urea

NP
N A A e
_ H H . /
M

Compound 1658 Phosphotic acid mono-{4-{6-{3-(4-phenyi-butyl)-ureido}-
pyﬁdn[?_,a-b]pyrazin-S»—yi}Aphenyi} ester

©\/\/\H-J\ /C\/ ]\@\

10 Compournd 167: v[3{4-Hydroxymethyl-phenyl)-pyrido[z.s-b}pyrazin&yil—fa—
((R)-1 ~-methyl-4-phenyl-butylj-ursa

QV\/A.N,L,C[ .

\\

) 18 'Gofnpound 15&: ‘1u({R}-1-Methyi~4-phany!—butyl}~3-{3-[1-(zwmorphclinA-yi-ethyl}-
1 H-pyrazol-4-yi]-pyride]2, 3-bipyrazin-8-yl}-urea

o e _
Q\,VLN,LL\NJQIND\@ _
K R AN ¥

ToTen 34 08 2073 000243 - 34,05 2013 06:08.55. Trvs page 22 ot AMENDED SHEET 2075 osios:02
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-

Compound 169: ‘{—(4—Mathyl~4~phenyi~penty{)~3—[3—(1~methyi-1 H-pyrazol-4-yl}-
pyridal2, 3-bipyrazin-G-yil-urea

O :\ N\
AP
H H N7
) M

Compound 170;. 1-{{R)-1-Methyl-4-phenyk-butyl)-3-[3-(1-propyl-1H-pyrazol4-yi-
pytidel2, 3-blpyrazin-6-yll-urea

‘\NL,MILC

Compound 171 1-({R)-1-Methyl-4-phenyl-butyl)-3-{3-(1H-pyrazol-4-yi}-
pyriciol2,3-blpyrazin-G-yil-urea

‘ ' N\ -
/u\ﬁlm
N

Compound 174:  1-{3-(3-Fluoro-4-hydroxy-phenyl}-pyridol2, 3-blpyrazin-6-yi}-3-
{4-phenyl-butyl}-urea

. . o . F
= N7 N TN TN
i H
: OH

Compound 175 143-(3-Hydroxymethyl-phenyl)-pyridol2, 3-blpyrazin-6-yi-3-(4-
phenyl-butyl-ures

10

18

20
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| N |
' _ : N\ .
'Q“iﬁ@“‘g\@/%

Compound 177 1-[3-(3,5-Dimethyl-T1H-pyrazol-4-yl}-pyridof2, 3-bloyrazin-G-y/J-3-
5  {R)-1-methyl-4-phenyl-butyl)-urea

o v “
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i

Compound 178:  1-[3-(3,4-Dimethoxy-phenyl)-pyridof2, 3-b]pyrazin-8-yl}-3-(4-
phatyi-butyl-urea

| Neg
QMﬁiﬁQN/]\@O\
0
\

) ‘ ‘ ,
 Compound 178: 1-[3-(2-Methoxy-phenyl)-pyridof2,3-bjpyrazin-8-yl]-3-((R)=1-
methyl-d-phenyl-butyl-urea
@L/\/LsN 1 ﬁN\
e o
/!LN N~ TN =
H H |
‘ o ,
N
10
Compound 180; 1-{(R)}-1-Methy-d-phenyl-buty!)-3-[3-(1-methyl-1H-pyrazol-4-yi)-
pyrido{2 3-blpyrazin-G-yl}-ureg
(0] I = N\
)LN NT N N
' M
15

- Compoundg 181 1-{3-(8-Hydroxymethyl-pheny!)-pyride]2, 3-blpyrazin-6-yi}-3-
{(R)-1-methyl-d-phenyl-buiy)-ures :

N\
Q/\/kgigmmmﬁ
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Compound 182:  1-[3-{(4-Hydroxymethyl-pheny-pyrido[2, 3-bipyrazin-6-yil-3-(4-
nhenyl-butyl}-urga

O 3 N‘\
il
| ~_OH

Compound 183 1-{3-2, 4~Dtmethoxy-phanyl)mpyndoiz F-bipyrazin-g-yl}-3=((R)-1~
methyl-4-phenyl-butyl)-urea

N
0 = =2
H H
| © o~

10 Compound 184 1-(4-Phenyl-bulyl)-3-(3-pyridin-4-yl-pyride{2, 3-bipyrazin-&-yi)-
urea

Nes
EJLHJL/M\XNJ@
, . s pN

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

N
@%.J\N/&NQNJ\@F
H H
OH

raion: 24.05.2013 UB:02.43 - 24,06.2013 09:06:59. T page 26 ot AMENDED SHEET 2013050522
d at the EPQ on May 24, 2013 02:06:59. Page 26 of 40




J05/2013 £9:81  +49-2096-B3748  POLYPATENT OWR T, srr4m
PCT/EP 2C12/056 138 - 24—05—-2013

FANNT7 WO _claims_22052013.dog Go

133
5=

Compound 188; 1-{3-(3-Chigre-4-hydroxy-phenyl)-pyrido{2,3-b)pyrazin-G-y}-3-
{(4-phenyl-butyl)-urea

O L ﬁj\@[

Compound 188 1-[3-(4~{2-[2-(2-Hydroxy-ethoxy)-ethoxyl-sthoxy}-phenyl)-
5  pyrido[2,3-blpyrazin-8-yil-3-{((R}-1-methyl-4-phenyl-butyl}-urea

Compound 188:  1-{3-{1-(2-Hydroxy-ethyl)- 1H-pyrazol-4-yl}-pyrido[2, 3-blpyrazin-
10 6-yi-3-{4-phenyl-butyl)-urea

QV\,CUT

OMO\/\Q”\\/ OH

N,\'—OH

15 S S ‘ . . .
Compound 184: 2-Methoxy-4-{6-[3~(4-phenyl-butylj-ureidol-pyrido[2, 3-bjpyrazin-
3-yii-benzoic acid '

SUPS UGy
o

h S
o ]

20 Compound 195 (8)-2-Amino-3-(4-{8-[3-({R)}-1-methyi-d-phenyl-butyl-ureidol
pyrido[2,3-blpyrazin-3-yl}-phenylj-propionic acid, hydrochioride

nration: 24 052013 GA02.43 - 24.05.2013 09:06:55. Ths page 27 of AMENDED SHEET Z5i3 cao5.27
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| Miﬁ;g;::lm

Compotind 196: 3-{B-[3-((R)-1-Methyt-4-phenyl-butyl)-ureidoj-pyrido[2,3-
blpyrazin-3-yi}-benzoic acid

5
S &m Q
Q‘W/[\ﬁim’mlq/ 04

Compound 187  (8)-2-Amings3-(4={S-{3-{4-phenyl-butyll-urzidol-pyride[2,3-
Dipyrazin-3-vi}-phenyl=propionic ackd

Ney
QN\ﬁngN/ | T NH,

NN L

10

0

Compound 188:  3-{B-{3-{4-Phenyl-butyl}-ureido}-pyridol2, 3-blpyrazin-3-yl}-
benzoic acid

15 -
T 0
@\/\/\ﬁ/ﬁ\ﬂﬂl{l@)\m

Compound 199: 1-{3-14-(2-Methoxy-athoxy}-phanyll-pyridol2,3-blpyrazin-G-ylk-3-
(4-phenyi-buiyh-uresa

i . N,
HQ$$NL©Q%O\

20
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PN 1 A

Compound 200: rac 1-{3-[4-(2-Hydroxy-propoxy)-phenyil-pyride]2,3-bipyrazin-6-
yli}-3-(4-phenyl-butyl}-urea

N'&
SUUN ¥ v Ul
o

Compound  201; 1-{3-{4-[2 u(2~Hydrcxy»ethoxy)»ethoxy] phenyl}.pyridof2, 3-
blpyrazin-6-yi}-3-(4-phenyl-butyl)-ursa

USRS
N’)U\ﬁ N’ NJ\@, |
H GNDWOH
10
Compound 202:

1-{3-[4-(2-Morpholin-4-vi-ethoxy)-phenyil-pyrido[2, 3-Llpyrazin-6-yi-3-(4-phenyl-
butyl)-urea

@pwﬁ 2 LS L@ e

14

Compound 203: 1-{3-{3-Msthoxymethyl-phenyl)-pyrida]2, 3-blpyrazin-6-yl]-3-((R}-
1-methyl-4-phenyl-butyly-urea

i HN\
. e N/ Nf o
H H

20

1iretion.: 24 .05 2013 090243 - 24.05.2013 08:06:58. This page 20 ot AMENDED SHEET 5013 055555
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Compound 204: 1-{3-[3-(2-Mathoxy-ethoxymeliyl}-phenyil-pyride[2, 3-bipyrazin-
G-yi}-3-{{R)-1-mathyl-4-phenyl-butyl}-urea

Miﬁ@::jﬁowo\

Compound 205 143-[3-(2-Dimethylamino-athoxymethyl)-phenyll-pyrido[2,3-
hipyrazin-6-y}-3-((R)~1-methyl-4-phenyl-buty}-urea

Q/\/L»N i ﬁl\k |
,JL\N h{’ hr’ s OffNMNJ/N“N
H H | |

e
10

Compound 206: Methanesulfonic acld  3-{6-[3-({R)-1-meathyl-4-phenyl-butyl}-
ureldo}-pyridof2 3-blpyrazin-3yl-benzyl ester ' '

SUUS e

Compound 207: 1-{(R)-1-Mathyl-4-phenyl-butyl)-3-{3-{3-(2-morpholin-dyl-
ethoxymethylphenyl] pyrido{2, 3-bipyrazin-&-yl}-ursa

@MAH@NO

15

20

4/85/2013 99:81  +49-2286-83743 T POLYPATENT DVR S,

30/ 48 ;
PCT/EP 2012/056 138 - 24-05-2013
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Compound 208 Ethyl-carbamic acid 3-{B-[3-({R)~1-methyl-4-phenylbutyl)-
ureida)pyrido[2, 3-blpyrazin-3-yl}-benzyl ester

o o) s N‘x (o]
@\/\/\NIHJL;#MN’J\@’\OJ\H”\

Compound 209  1-((R)-1-Methyl4-phenyi-butyi)-343-[3(2R,3R 48, 55,6R)-
3.4, 5-trihydroxy-8-hydroxymethyl-tetrahydro-pyran-2-yloxymethyl)-phenyll-
pyrido{2, 3-blpyrazin-6-yl}-urea '

H
@\A/LN p® ‘
I pPe
NT N7 N
M H

8. lUse according to any one of Claims 1 to 5, wherein the treatment or
prevertion lg¢ effected by modulation of the ras-Raf-Mek-Erk signal
transduction pathway.

7. Use aocording to any one of Claims 1 to & wherein the modulation of the ras-
Raf-Mek-Erk signal transduction pathway is effected by moduiation of one or
more enzymes selected from the group consisting of tyrosine kinase,
serine/threonine kKinzse, racapior tyrosine kinase, cytoplasmic tyrosine
kinase, cytaplasmic serinefihreoning kinase.

1

& Use according fo Claim 7, wherein the enzyme is ssiected from the group
consisting of Brk, Erk1, Erk2.

g, Use gcsording to any one of Claims 1 to 8, whereln one or more enzymes are
modulated.
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3
10. Use according to any one of Claims 1 to 8, wherein the modulation is an

inhibition.

5 11 Use according 1o any ohe of claims 1 to 5, whareln at least one compound
selected from the group consisting of compound 90, 81, 82, , 84, 95, , 97, 88,
28, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113,
114, 116, , 118,, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131,
132, 133, , 13§, 137, 138, , 144, 145, 146, 147, 148, 149, 150, 1581, 152, , ,
16 185, 166, 157, 158, 169, 160, 161, 162, 163, 184, 1685, , 167, 168, 164, 170,
171, , 174, 175, 177, 178; 179, 180, 181, 182, 183, 184, 185, 186, , 188, 189,
194, 195, 196, 197, 198, 189, 200, 201, 202, 203, 204, 208, 208, 207, 208,
209 can act with high selectivity or have a modulating or inhibiting effect on
the ras-Rai-Mek-Erk
18 signal transduction pathway or enzymes thereof and the muitiple mechanisms
of action and therapy approaches can be used with this signal pathway or
SNEYMas.

20 12 Use according to any one of Claims 1to 11, wherein the medicament comprises
at least one further pharmacologically active substancs,

13. Use according ic any one of Claims 1 to 11, whersin the medicament is
administerad before andfor during and/or after treatment with radiation therapy
25 andfor surgery.

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

and/or 1l inhibitors, DNA intercalators, alkylating agents, microtubuli

K1Y destabilisers, hormone andfor growth factor receptor agonists andfor
antagonists, antlbodies against growth factors and their receptors, kinase
inhibitors,  alkylphospholipids,  antimetabolites”, wherein  the  further
pharmacologleally active substance is selected from the group consisting of:

ration: 24.06.2013 09:02:43 - 24.05.2013 09,06:55 This page 52 of AMENDED SHEET 3573 550557
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e

‘agparaginase, bleomycin, carboplatin, carmustin, chiorambucil, cisplatin,
colaspase, cyclophosphamide, cytarabine, dacarbazine, dactinomycin,
dauncyubicin, doxorublcin(adriarmycin), epirubicin, etoposide, 5-flucrouraci,
hexamethylmelamine, hydroxurea, lfosfamide, irinctecan, lBucovorin,

5 lomustine, mechlorethamine, &-mercaptopurine, mesna, methotrexate,
mitemycin - G, mitoxantrone, prednisolone, prednisone, procarbazine,
raloxifens, strectozocin, témoxifen, thioguanine, topotecan, vinblasting,
vincristine, vindesine, aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulfan, diethylstilbestrol, 2', 2-difluorodeoxycytidine,

10 docetaxel, erythrohydroxynonyladenine, ethinylestradiol, S-fluorodeoxyuridin,
S-flucrodeoxyuridin monophosphate, fludarabine photphate,
fluoxymesterone, flutamide, hydmxypmgesteroné caproate, idarubicin,
interferon, medroxyprogesierone acetate, megestrol acetate, melphalan,
mitotane, paclitaxel, oxaliplatin, pentostatin, N-phosphonoacetyl-L-aspartate

45 (PALA), plicamycin, semustine, teniposide, testesterone propionate, thiotepa,
trimethylmelamine, uridine, vinorelbin, epothilone, gemcitabine, Taxotere,
BONU, CCNU, DTIC, &flucrouracil, Herceptin, Avastin, Erbitux, Suorafenid,
Gleevec, lressa, Tarceva, rapamycin, perifosine, miltefosing, edeliosine,
actinomycin 0.

20

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

94, 95, 87, 98, 89, 100, 101, 102, 103, 104, 105, 108, 107, 108, 108, 110,

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

128, 130, 131, 132, 133, 135, 137, 138, , 144, 145, 146, 147, 148, 149, 150,

25 151, 152, 188, 166, 157, 158, 159, 160, 161, 162, 163, 164, 468, 167, 158,

168, 170, 171, 174, 178, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186,

186, 188, 194, 195, 186, 197, 198, 198, 199, 200, 201, 202, 203, 204, 208,

206, 207, 208 209 iis physiologically tolerated salts, in the form of its

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

30 form of mixtures of these enantiomers and/or diastereomers or in the farm of
its tautomers,

18, A pharmaceutical composition which comprises a pharmacologicelly active
amount of at the least one compound according to daim 15, for the treatment

35 or prophylaxis of physiological andfor pathophyslologicat conditions which can
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be treated by medulation of the signal transduction pathway or pathways

sclected from the group consisting of the PISK-Aki signal transduction

pathway andior ras-Raf-Mek-Erk signal ransduction pathway, whereln the

physiolegical andfor pathophysiological states are selected from the group

5 consisting of: "malignant tumours, benign tumours, inflammatory disenses,

mflammations, pain, rheumatis diseases, arthritic diseases, HIV infections,

neurclogical or newrodegensrative diseases, rheumatism, arthriis, AIDS, ARC

(AIDS related complex), Kaposi's sarcoma, tumours otiginaling from the brairn

and/or nervous system andfor meninges, dementia, Alzheimers disesss,

14 hypermroiiferative  diseases, psorasis, endomelriosis, scarring,  benign

prostatabyperplasia (BPH), diseases of the lmmune system, sutoimmune

diseases, immunodeficiency disessses, colon tumour, gastric tumour, intestingl

tumour, pulmonary tumour, pancreatic tumour, ovarian tumour, prosigtic

fumour, leukasmia, maeianoma, hepatic tumour, renal tumour, head turmour,

16 throat tumour, ghoma, breast tumour, utéring canger, endomelrial cancer,

servico-uterine carelnoma, brain tumour, ader;oacamhoma, cancer of the

bladder, gastric tumolr, colorectal tumour, cescphages! canger, gynaecalogica!

smour, ovanian tumolr, sancer of the thyroid, lymphoma, chronic leukaemia,

acute leukasmia, Tesiencsis, diabstes, diabetic nephropathy, fibrotic diseases,

20 cystis  fibrosis, malignant nephrosclerosis, thrombotie  microangiopathy

syrdrome, organ trensplant rejection, giomeruiopathy, metabolic disaases,

solidfixed wmours, rheumatic arthriis, diabetic retinopathy, asthma, allergies,

aliergic diseases, chronic obstructive pulmonary diseases, inflammatory bowel

dissase, fibrosis, atheriosclerosis, heant diseasss, cardiovascular diseases,

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

diseases, rhinitis, Grave's disease, focal iachemin, cardiac fallure, ischemia,

cardias hypertrophia, renal failure, cardiac myecytic malfunction, high blood

prassure, vasoconsiriction, stroke, anaphylactic shock, platelet agglutination,

skeletomuscular afrophy, sbaslty, overweight, glucosls homeostasis, congestive

30 cardiac insufficiency, angira, hear attack, cardiac infarciion, hyparglycaemia,
hypoglycaemia, hypertension”.

17. Phammaceutical composition comprising 2 pharmacologically active gquantity
of at least one compound according to Claim 18.

38
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18. Pharmaceutical composition according fe Claimm 17, wherein the active
substance Is present in a unit dose of 0.001 mg to 100 myg per kg body weight
of a patient, '

5 18, Phamacediical composition according to any one of Claims 17 or 18,
wherein the composition further contains at least one pharmaceutically
compatibie excipient andfor adjuvant. '

20. Pharmaceutical composition according to any one of Claims 17 to 19, wherein
10 the composition contains at least one further pharmacologically active
SUbStEﬂGE,' e e . e e ) L

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

15 "DNA topolsomerase | andfor W hibitore, DNA intercalators, alkylating
agents, microtubull destabilisers, hormone andfor growth factor recsplor

agonists and/or antagonists, antibodles against growth factors and their
receptors, kinase Inhibitors, alkylphospholipids, antimstabolites” seiected from

the group consisting of “asparaginase, bleomycin, carboplatin, carmustin,

20 chlorambucil,  cisplatin, colaspase, cyclophosphamide,  cylarabine,
dacarbazing, dactinomyein, daunorubicin, doxorubicin{adriamyein), epirubicin,
etoposide, S-fluorourach, hexamethylmelamine, hydroxures, Woafamide,
irhotecan, leucoverin, lomustine, mechlorethamine, &-mercaptopurine,.

mesng, methotrexale, mitemycin C, mitoxantrone, predniselone, predniéone,

25 procarbazine, raloxifens, streptozocin, tamoxifen, thioguanine, topotecan,
vinblasting, vincristine, vindesine, aminoglutethimide, L-asparaginase,
azathioprine, S-azacylidine cladribine, busulfan, diethvietitbestrol, 2/, 2«
difiucrodaoxycytidine, docetaxel, éryﬁwxrohydroxynonyladenine,
ethinylestradiol, S-fluorodeoxyuridin,  S-flucrodecxyuridin - monophosphate,

30 fludarabine phosphate, fiuoxymesterone, flutamide, hydroxyprogesterone
caproate, idarubicin, Interferon, roedroxyprogesterone acetate, megestrol

acetate, meliphalan, mitotane, paclitaxel, oxaliplatin, pentoswtin, N-
phosphoncacetyl-L-aspartate {(PALA}), plicamyoih, semustine, teniposide,
testosterone propionate, thictepa, trimethyimelamine, uJridine, vinerelbin,
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gpothilone, gemcitabine, Taxotere, BCNU, CCNU, DTIC, S-flucrouract,
Herceptin, Avastin, Erbitux, Sorafernib, Gleevec, iressa, Tarceva, rapamycin,
perifosine, miltefosine, edelfosine, actinomyein D™

B 22, Kit comprising a pharmacologicaily active quantity of at least one compound
according to Claim 15 and a pharmacologically active quantity of at least one
furiher pharmacologically active substance according to any one of Claims 20
to 21.
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23, Use of a compound selectsd from the group consisting of

Compound 83, 1-{3-(@-Methyl-piperazin-1-yD-pyridol2, 3-blpyrazin-5-yi}-3-(4-
phenyi-butyl)-ures

o NN
N

Compound 98 1-(4-Phenyl-butyl)-3-(3-piperazin-1-yi-pyrdel2 3-blpyrazin-&-
yl-urea; hydrochloride '

D I L
' H L

4

16 Compeund 153:  1-((R}~1-Methyl-4-phenyl-butyl)- 3-[3-(4-methyl-piperazin-1-yl)-
pyride(2,3-blpyrazin-6-yil-urea :

e

16 Compound 184 1-((R)-1-Msthy4-phenyl-butyh-3-(3-piperidin-1-yi-pyrido[2, 3-
bioyrazin-8-vi}-urea

QW\%H)\Q "

Compound 168 1-((R)-1-Methyl-4-phenyi-butyl)-3-(3-merpholin-4-yl-pyridal2, 3~
20  blpyrezin-G-yi}-urea
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Compound 172 1-(4-Phenyl-butyl}-3-(3-pyrrolidin-1-yi-pyrido[2, 3-bipyrazin-6-
yij-urea

e Nx
Q\N‘giﬁm;\g\w\j

Qompp'und 173 1-((R)-1-Methyl-4~-phenyl-butyl)-3~(3-pyrrolidin-1-yi-pyrido[2, 3-
bipyrazin-G-yl)-urea

10 Compound 176: 1-(3-Morpholin-4-yl-pyride]2, 3-b]pyrazin-B-yl)-3-(4-phenyi-
butyl}-urea

Compound 187 1-[3-((S)-3-Methyl-morpholin-4-yl)-pyride[2, 3-blpyrazin-6-ylj-3-
15 {{R)-1-methyl-4-phenyl-butyl}-urea

2

its physiologically tolerated salis, in the form of it8 racemates, in the form of its
20 pure enantiomers andfor diasterscmers of in the form of mbdures of these
enantiomers and/or diasterecmers or in the form of its tautomers;
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for the production of a medicament for the treatment or prevention of physiological
angdior pathophysiological states in mammals madiated by the ras-Raf-Mek-Erk
. sigral transduction pathway,
whareih the physiological andfor pathophysiological states ars selected from the
5 group consisting of. “malignant turmours, benign tumours, inflammatory diseases,
inflarmmations, pain, rheumatlic diseases, arthritic diseases, HIV infections,
neurological or neurcdegenerative diseases, rheumatism, arthritis, AIDS, ARC
(AIDS related complex), Kaposl's sarcoma, tumours originating from the brain
andior nervous system andfor meninges, dementia, Alzheimers diseass,
1¢  hyperproliferative  diseases, psoriasis, endometriosis, scaming, benion
prostatahyperpiasia (BPH), diseases of the immune gystem, autoimmune diseases,
immunodeficiency diseases, colon tumour, gastric tumour, intestinal tumour,
pulrmanary tumour, pancréatic tumour, ovarian tumour, prostatic iumour,
lsukaemia, metanoma, hepatic tumour, rena! tumour, head tumour, throat tumour,
15 glioma, bresst tumour, uterine cancer, endomsirial cancer, cervicos-uterine
carcinoma, brain tumour, adsno-acanthoma, cancer of the bladder, gastric lumour,
colorectal tumour, cesophageal cancer, gynasecological tumour, ovarian tumaour,
cancer of the thyroid, lyraphoma, chionic leukaemia, acute leukasmia, rastenosis,
diabetes, diabstic nephropathy, fibrofic diseases, oystic fibrosis, malignant
20 nephrosclerosis, thrombotic micreangiopathy syndrome, organ transplant rajediuﬁ,
giomerutopathy, metabolic diseases, solid/fixed tumours, rheumatic arthritis, diabefic
retinopathy, asthma, aliergles, allergic diseases, chronic cbstructive pulmonary
diseases, inflammatory bowel disease, fibrosis, atheriosderosis, heart diseases,
cardiovascular diseases, disesses of the myocardium, vascular diseages,
25 angiogenstic diceases, kidney diseases, rhinitis, Grave's digeass, focal ischemia, .
cardiac faiiure, ischemia, cardiac hyperirophia, renal failure, cardiasc rayocytic
‘malfunction, high biood pressure, vasoconstriction, stroke, anaphyiactic shock,
platelet agglutination, skeletomusculer atrophy, obesity, averweight, gluposis
homeostasls, congestive cardiac insufficiency, angina, heart altack, cardiac
30 infarction, hyperglycasmia, hypoglycaemia, hybertension”.
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