The pubiication by C. Temple (19@‘_8) describes the synthesie and investigation of &-

efhylcarbarnate-substituted pyrido]2,3-bjpyrazines as potential antimalarial drugs. No
antitumour effect is disclosed or made cbvious.

Several PI3K inhibifors (NVP-Bez-235, GDC-0941, XL-147 and others) underge clinical
trials {reviewed by Maira S.M., et al, 2010).

”Summary

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

or prevention of physioiogical' andior pathophysiclogical stotes in mammais mediated by

signal transduction pathways sslected from the group consisting of: the
PI3K-AKE signal transduction pathway and the ras-Raf-Mek-Erk signal
tonndustion  npathway, . wherein  the physiological  and/or
pathophysiclogical states ars selected from the group consisting of
malignant tumours, benlgr  turmours,  inflammatory  diseases,

inflammations, pain, rheumalic dissases, arfiwiic diszases, HIV infections,
neurclogical or neursdepenerative dissases, rheumaﬁ‘sm‘ arthrifis, AIDS,
ARC (ALDS related compiex), Kapoel's sarcoms, tmours originating from
the brain and/for nervous system and/or meningss, demantia, Alzheimer’s
disease, hyperproiferative dissases  psorasis, sndometicsis, scarming,
benign prostatahyperplasia  (BPH), dissases of the immune  syslem,
autoimmune diseases, irr{munodeiﬁcienw disgases, coion tumour, gastic
tumour, infestinal tumour, pulmonary tumour, pancreatic furmour, ovarian

tumour, prostefic twmour, leukeemiz, melanoma, hepatic tumour, rensl

wumour, head tumour, throat tumoue, glioma, breast twmowr, utenns gancer,

endametrial cancer, cenvico-Ulerine corcinoma,  brain  umour,adeno-

ascanthoma, cancer of the bladder, gastic bimour, colorestal tumour,
sesophagsal cancer, gynaecological tumour, ovaran twmour, cancer of the
thyrold, lymphoma, chronic lsukasmia, aoule lsukasmia,  resisnosis,
diabetes, diabefic nephropathy, flbrotic diseasss, cystic fibrosis, malignant
nephrosclerosis, thrombofdc microanglopathy syndrome, organ ransplant
rejection, glomerulopathy, mataboiic diseases, scliidfixed tumours, rheumatic
arthwitis, diabefic retinopathy, asthma, allergies, alierpic diseases, chronic
obstruclive puimonary diseases, inflammatory bowel disease, fibrosis,
atherioecierosis, heatt disemses, cerdiovascular diseases, disszses of the
myocardium, vascular disezges, angicgensic diseases, kidney diseases,
thiniiz, Grave's disease, focal ischemia, cardiac Tallure, ischemia, cardiac
hyperirophia, renal failure, cardias myocytic maffunciior, high blood
preasyre, vasoconstricion, stroke, anaphviaciic shack, plateiet aggiutination,
shelstomuscular  atrophy, obeslty, overweight, glucosis homeostasis,
_congestive candias insufficiency, angina, hearl aftack, cardiac infarction,
hyparglysaemia, hypogiyoaemia, hypertension”, | wherein the compound s
selected from the group consisting of; '
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Compound Z: 1-Ehyh 3 3{ T -pyridin-2-yimethyl- 1H-pyrazo-d-y-pyricialZ 3-

bipyrazin-Sylidhiourea
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Compound 281 1-Ethyl-3-[3-{1-pyridin-2-yimsthyl- 1H-pyrazo J—yl}-pynda{z 3-

iPVrazm-e—y&thamurea

Compound 28 1-{3-[14{3,4-Dimathoxy-benzyl}-1H-pyrazol-4-yll-pyrico[2,3-
blpyrazin-5-yl}-3-ethyi-thiourea
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Cormpound 28 1-Ethyl-3-{3-[1-(2-flucro-3-methoxy-benzyl)-1 H-pyrazol-4-yi-
pyridofZ 3-bipyrazin-B-yHhicu=a
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Compound 23 1-{3-{1-{3-Mathoxy-benzyi}-1 H-pyrazo-d-yioyrido2, 3«
blpyrazen-a-yf}—s-meihwymﬂthyl-mtourea ‘
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Coﬁ-pnund 38 1-{31-{3 4-Dimeinoxy-barzyl}-1H-pyrazo4-yil-pyrido[2, 3-
bipyrazin-S-ylr 3-methosyrethyl-thicurss
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Compound 38 1-Ettiyk3-{301-(3-hydroxy-berzyl)-1 H-pyrazn;-v..yﬂ-pyndu[z 5
bipyrazin-S-yi-thiocurea
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Compoung 40:  1-Zthyl-3-{3-{1-{3-meathoxy-berzyl- TH-pyrazol-4-yi-pyride{z, 3-
pipyrazin-S-yl-thioures
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Compound-4%:  1-Bthyl-3-{31-{3-methyl-benzyl)- 1H-pyrazol-4-yl-pyridof2, 3~
bipyrazin-&-yl-thiourea
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Compound 42; + 1+{3-[1~(2 4-Dimethoxy-berzyl)-1H-pyrazohd-yl-pyridal2, 3-
bipyrazin-B-yll-3-athyl-ures
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Compound 42 1-Ethy-3-{3-{1-(2,3 4-frimethoxy-benzyly-1 H-pyrszol-4-vij-
pyrido}2, 3-bjpyrazin-€-yi}thiourea ' oo
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Compound 45. 143+ 1-Benzyk 1 H-pyrazokd-ylh-pyridof2 2-tipyrazin-S-yil-3-
atiyi-thiourea
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Compound 85: _ 1-Ethyl-3-{3-1-{4-hydroxy-3-methoxy-berzyl}-1H-pyrazni4-yik
pyrido[2,3-lpyrazin-6-yi-thiouras
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Compound 88 1-Ethyl-3-1 [1 (3-mafhanesut€onykbarzyt}-,;~;.py razokd-yl-
p\tﬂt_‘,ig ;-’:‘ r &b}p‘}'ﬁ?&}'}wﬁv ;f' ; -thi HOUTE
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Compound 78; «Ethyl ~3-{3{1 ~{2-{2~methaxy—eihuxy}~euhyi} ‘IH«-pyrazo!-A-—\!!}-
pyrido{2, 3-blpyrazin-&-yl-thioures
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Compound Bf;  1-Ethyk3-[3-/1 “{2-[2-(2-methoxy-sthoxy)-ethoxyl-ethyl-1 H-
pyrazoi-4-y(-pyridal 2, 3-bjpyrazin-Syildhioursa
/

| ) A
A

NN
H

=



-Bs -

Compound 2401 1-Sthyh3-{3-]1~4-hydroky-benzyl-1 H-pyrazel-4-vil-oyridol2, 3-
blpyrazin-S-yi-thicurea
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ﬁ:ompound Z11: -thyl- ~{3-{1-4-methoxy-3-{2-methoxy-ethoxy-benzyil-1H-

pyrazok4-yi-pyridol2, 3-bipyrazin-E-yl}-urea
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Compound 214 T-Gthyh-3-[3-(S-methyl-furan-2-y{-pyrido]2, 3-bipyrazin-6-vil- .
16 thioursa
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Compound 217: 3-{4-[5-(3-Ethyl-fhioureito)-pyrido]2, 3-blpyrazin-3-vi}-pyrazol-1-
ylloropionamide
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Compound 218: Sodivm; 4-{4-15~{3-athylthioursidal-pyridal2, 3-bipyrazin-2-y{}-
5 pyrazol-1-yimethyl-phenclate
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Compound 222: 1»Ethyi-3«(3«{‘¥~[4-(’2~methcxy«gthmxy}-benzy!}«‘t H-pyrazold-yi}-
pyrido[2 3-bjpyrazin-B-yi-thicursa
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Compuund Z24; 1-Ethyl-3~(3-] 1-[4-(2-morphalin-4-yi-sthoxy)-benzy]-1H-pyrazol-
d-yihpyridof2, 3-bipyrazin-G-yl-thioures
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Compound 229 1-Ethyk-3-{3-{ 1-{4-methanesulfonyi-benzyi}-1 H-pyrazobd-yl-
pynidol2, 3-bipyrazin-8-yi-thicursa
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Compound 245; 3-{4-J5-12- Ally! -thiouréida)—pyrido{l&b}pymﬁw&-yﬂ—pwazai—‘}-
15 vyl propionamide
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26 Compound 280 ‘e—Dy::icpentyi~3—{3-(5~hydruxymethy!dchiophan»}z—yl}-pyrido{2,3-
bipyrazin-G-yil-uraa



_&h-
| N
O3 O .

5 Compound 282! 5-[8-(3-Cyciapantyl-ureldo}-pyridn2 S-bipyrazin-3-y-thiophena-
2-carboxyiic ackd
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10 Compound 238; 3-{4-[6-(3- Cyclopeniyl '-ti':ioureidc}-pyrido[2,3-b}pyrazin-3—y!}-
pyrazol-t-yl-prapicnamide
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15 Compound 338: 1- Cyclopsimiyl -3-{3-(8-hydraxymethyl-thiophen-3-y-pyridof2, 3-
blpyrazin-G-yli-ursea
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Compound 324; 1- Cyclopenty! -3-(3~furan-3-yi-pyride]2, 3-blpyrazin-8-yl}-urea
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Compound 387 1-Sthyt3-3-{5-hydroxymethyithiophen-Z-yh-pyridol? 3-
bioyrazin-o-yil-thiourea

84}

10 Compound 558 1-Allyl-3-{3-[1 <{Fmethanesufonyi-berryh-1 H-pyrazol-4-yl}-
pyridal 2, 3-bjpyrazin-g-yi-thioursa

15
Compound 5812 1-Allyl-3-{3-(1-propyl-1H-pyrazo-4-yl}-pyrido]2, 3-blpyrazin-E-yik-
thiourea '
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in a second aspect, there is provided a pyridopyrazine selected from the group consisting of
compound 2, 24, 28, 29, 33, 35, 36, 40, 41, 42, 43, 45, 85, 65, 79, B1, 210, 211, 214, 217, 218,

222, 224, 229, 245, 290, 292, 298, 316, 324, 387,558, 581 its physiclogizally

tolerated salts, in the form of is racemates, in the form of s pure

erantiomers and/or diastersomerz or in the form of miﬁures of thess

enantiomers and/or diastegreamers or in the form of its {avtomars,

in a third aspect, there Is provided a pharmaceutical composition which comprises a.
pharmaceutically active amount of at the least one compound as definad above, for the treatment

or praphylaxis of physiological and/or pathophysisiogical conditions which can
be treated by modulation of the signal transduction pathway or pathways
selectad from the group consisting of the PI3K-AKE signal transduction
pathway and ras-Rai-Mek-Erk signal ifransduction pathwey, whersin the
physiological andfor pathophysiciogical states are selected from the group
consisting of malignant tumours, benign tumeours, inflammatory diseases,
inflammations, pain, theumnatic disesses, arihrilic dissases, MV infections,
neurniogizal or neurcdegenerative diseasss, rheumatism, arthritis, AIDS, ARC
(AIDS related complex), Kaposls sarcoma, tumours originating from the brain
and/or nervous system and/or roeningss, dementia, Alzheimer's disease,
hyperproliferative  disesses, psodasis, sndometiosi, scamng, benign
prostatahyperplasia (BPH), dissases of the immune system, autcimmune .
diszases, immunodeficiency diseases, colon tﬁmour, gastric tumour, intestinal
tumour, pulimonary tumour, pancreafic tumour, ovarian fumour, prostatic:
tumour, leukasmia, melanoma, hepatic tumour, renal tumour, head tumour,
throat tumour, giioma, breast fumour, ulerine tancer, endometrial carcer,
capvico-uterine carcinoma, brain tumour, adanc«—acénmoma, cancer of ihe
bladdst, gastric fumour, colorectal frmeur, vesophages) cancsr, gynaecoibgice!
tumotr, ovarian wWmour, cancer of the thyroid, lymphoma, chronic leukaemia,
acute lsukaemia, restenosis, disbetes, diabetic nephropathy, fibrofic diseases,
cyaiis ﬁbrési‘a mafignant nephroscierosis,  thrombotic  microangiopathy
syrdirome, organ tansplant rajection, glomerulopathy, mefabolic diseases,
solidfiixed tumotrs, rheumatic srihrilis, diabefic refinopathy, asthma, allergies,
gltergic diseases, chronic obsiructive pulmonary dissases, inflammatory bowal
disease, fibrosis, atheripsclerosis, heart disesses, cardiovascutar discases,
disezses of the myocardium, vascular disesses, angiogensfic discases, kidney
diseases, hinifis, Grave's disesse, focal ischemiz, cardiac failure, fschemia,
cardiac hyperirophia, renal failure, cardizc myooytic matiunciion, high blood
pressure, vascconstriction, stroke, anaphylactic shock, platelst aggiutination,
skeletomuscuiar atrophy, obesity, overwaight, giucosis homeostasis, congestive
cardiac insufficiency, anging, heart atiack, cardiac infarction, hyparglysasmia,
hypoglyezemia, hyperiension”,
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in a fourth aspect, there is provided a pharmaceutical composition comprising a -

pharmacologically active quantity of at least one compound as defined above.

in a fifth aspect, there is provided a kit comprising a pharmacologically active quantity of at least

one compound as defined above and a pharmacologically active quantity of at least one further

pharmacologically active substance as defined above.

Description of the invention

The object of the present invention is {6 provide new compounds which can be used for
the treaiment or prevention of physiclogical and/or pathophysiological states in
mammals, in particular in humans, which are mediated by signal transduction pathways
selected from the group consisting of: the PI3K-Akt signal fransduction pathway and

3 aer by i gmd Ry ) P
the ras-Raf-Mek-Erk signal fransduction pathway.

The inventive object was surprisingly achieved in one aspect by preparing a compou'nd
according to the general formuia (1)

. H
R2.. — ~
“‘rl\f’u\f?r N~ N TRi
H H

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

M

X OorS

R1

(h unsubstituted or substituted alkyl, wherein the alky! group can be substituted with
one or more, the same or different F, Cl, Br, |, CFz, CN, NH,, NH-alkyl, NH-cycioalkyl,
NH-heterocyclyl, NH-aryl, NH-heteroaryl, NH-alkyi-cycloalkyl, NH-alkyl-heterocyclyl,
NH-alkyl-aryl, NH-alkyl-hetercaryl, NH-alkyl-NH., NH-alkyl-OH, N(alkyl}s, NHC{O}-alkyl,
NHC{O}-cycioalkyl, NHC({O)-heterocyclyl, NHC{O)-aryl, NHC(O)-hetercaryl, NHC(O)-
alkyl-aryl, NHC(O)-akyl-heteroaryl, NHSOzalkyl, NHSOzcycloalkyl, NHSO.-
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- Amended-Claims

1. Use for the production of 3 medicamert for the freatment or prevention of
physiological and/or pathophysiological states in mammsls mediated by
5 signal transduction pathways selected from the group consisting of: the
P3K-ARY signal transduction pathway and the res-RafMiek-Cre slgrat
transduction  pathway, , wherein the physiological andfor
pathophysiological states are selected from the group consisting of
maligrart  Wimours,  banign  tumours, Inflammatery diseases,
10 inflammations, pain, rheumatic dissases, arthritic diseases, HIV infectinng,
' neurdiogical or neursdegenerative dissases, rhsumaﬁ‘sm arthrifis, AIDS,
the brain and/or nervous system and/or meningss, dementia, Alzheimer's
disease, hyperproliferative dizsases, psoriasts, endomefriosis, scaring,
15 benign prostatahyperplasia  (BFH), dissases of the immune sysiem,
auvtoimmune diseasaes, imhmadeﬁciancy dispases, colon fumour, gastric
tumour, infestinal tumour, pulmonary tumour, panareatic turmnour, ovarian
tumour, prostatic tumour, feukaernia, melanoma.‘hepaﬁc fumour, renal
tumour, head tumour, throat tumour, glioma, breast tumowr, uterine cancer,
20 engometrial cancer, candco-uterine carcihoma, brain tumowr, adeno-
_ acanthoma, cancer of the bladder, gasiric mowr, colorestal tumour,
oesophagsal cancer, gyneecoiogical tumour, ovarian tumour, cancer of tha
fhyroid, lymphoma, olwonic lsukasmiz, acule jeukaemis,  resterosis,
digbetes, diabetic nephropathy, fibrofic diseases, cysiic fibrosts, malignant
25 nephroscierosis, (hrombofic micrpanglopathy syndrame, organ transplant
refection, glomerdiopathy, metabolic diseases, solidfied tumeurs, rheumatic
arfhrifis, diabetic retinopathy, asthma, allegies, alergic dis=ases, chronic
obgtruciive puimonary diseases, inflammxory bowal diseass, fibrosis,
atheriosclerosis, heart dissases, cardiovascular diseases, disessss of the
3¢ myccardium, vascular disezses, angibgenelic tiseases, kidney diseeses,
rhinifts, Grave's diseass, focal ischemia, cardiac faliure, ischemila, cardiac
hyperirophia, renal falwe, cardiae myecylic mafunction, high blood
pressure, vasoconsiriction, stroke, anaphylactic shadk, platelst aggiutinaﬁcn,
skeletomuscular  atrophy, obesiy, overweight,  glucosis  homenstasie,
25 cengestive cardiac, insufficiency, anging, heart atack, cardiac infarclon,
hyparglycaemia, hypogiycasmia, hypertension”, , wherzin fhe compound s

selected from the group consisting of; ‘

nrafion: 24 05,2013 OB 4458 - 24.05.2013 08 49:46. This ;':age'zt o AMENDED SHEET 3 084643
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Compound 2 1-Ethyi-3 3-{ 1 pyridin-2-yimethyl- tH-pyrazol-4-yh-oyricalZ, 3-

pipyrazin-G-yiihiourea
selgt
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Compound 24:  1-Ethyl-3-{3-(1-pyridin-3-yimethyl- 1H-pyrazol-4-yh-pyridol2, 3-
Blpyrazin-G-yii-thiourea )
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Compound 28 1-[3:[1-{2 £-Dimethoxy-benzyl)-1H-pyrazoi-4-yil-pyrido][2,3-
" bipyrazin-Gevl}-3-ethyi-thiourea
' M
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Compound 28 1-Ethyl-3-{3{1-{2-fiucro-3-methoxy-berzyl-1H-pyrazoi-4-yii-
pyridofZ, 3-blpyrazin-S-yi-thioursa
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Compound 33:  1-{3-[1-{3-Mathoxy-benzyl- 1H-pyrazoi-4-yl-pyrido2, 3-
]pyraz]n@-y?}«S-mathaxymathy hiourea

SEN-SUS

5
Ccm.puund 38 1-{3-[1-(3 4-Dimethoxy-berzyl)-1H-pyrazot4-yi-pyridel2,3-
bipyrazin-B-yil-Z-meathoxymethyl-thioures
O_.......
/
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Compound 38 1-Ethyl-3-{341- {3-tydroxy-benzyi)-1 H»pyramfui-y!}-pyrxdnrz 3
bjpyrezin-S-yilthiourea
5
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Compound 40: | =-Ethyl-3»{3~{1-(3~methoxy—banzyi}-“%’H-pyrazci-«é‘yl}-pyrida{z, 3-
bipyrazin-S-yi-frourea
20
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Compound 411 1-Ethy-3-{3.{1-3-mathy-benzyl1H-pyrazol<4-v]-oyrido[2, 3~
b};:ymzm—&yi}thsouraa
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Compound 42: - 1-{3-11-(3,4-Dimethoxy-benzy-1H-pyrazoi-d-yi-pyridal2, 3-
bipyrazin-8-yl}-3-athyl-urea
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Compound 43:  1-Ethy-3-{3-[1-(2,3 4~trtmethmry -benzyl}-1H-pyrazobdyl]-
pyridn{Z,:_i—b]wmzmé—ythmur&a

D_.......
N
L0
P _
TN A NSNS N =
H H /N 0
N /

15 '
Compound 45 1-[3-(1-Benzylk 1H-pyrazol-4-yl)-pyridof2 3-bipyrazir-G-yl-3-
ethyi-iloursa
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Compound 85.  1-Ethyl-3-{31-(4-hydroxy-3-methoxy-benzyl}1H-pyrazol-d-yi}.
pyridol2, 3-mpyrazin-S-yi-ihiourea
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Compotind 63:  1-Ethyl-3-{3-[1.(3-methanesulioryl-benzyl}-1 H-pyrazob-d-yl}-
oyridn{Z, 3-bipyrazin-6-yli-thioursa
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Compound 79 ‘l~E—:’thyi-3~(3—{1-{2—{2-methcmy—ethoxy)~ethy{}—1 M-pyrazol-4.yl-

pyridal2, 2-blpyrazin-&-yi-thiourea B
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Compound 81.  1-Ethyt3-{3~(1-{2-[2~(2-methoxy-sthoxy}-sthoxy}-ethyl1 H-
pyrazo-4-y-pyrido]2, 3-blpyrazin-B-yi-hioures
: /
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Compound 210: 1-Ethyh3-{3-]1~4-hydroxy-benzyl)-1 H-pyrazob4-yl-pyridol2, 3-
blpyrazin-G-yi-thiourea
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Compound 211:  1-Ethyk3-{3{1~[4-methaxy-3-(2-methoxy-ethoxy)-benzyll-1H-
pyrazok4-yl-pyrido[2, 3-bjpyrazin-6-ylij-urea
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Compound 214; 1-Ethy%~3—{3—{5-maﬂwyi-f‘umn—i‘—yi)—pyﬁdo[.’&,S—b]pyrazimﬁ»yl}— )
15 thioursa

J
H H

20

Compound 217: 3-{4-{6-(3-Ethyhthioureido)-pyrida[2, 3-bipyrazin-3-vil-pyrazol-{ -
vi-propionamide

PCT/EP 2012/036 142 24-05-2013
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Compaurnd 218: Sodium; 4-{4-{-3-ethyl-thioureido)-pyridalz, 3-bipyrazin.S-yli-
. 5  pyrazol-t-yimethyli-phenclate

NUeollS

Oha

!’?ﬁ

10 .
Compound 222;: 1-Eihyl-3-{3-1 -[4~{2-meﬁwxy—§thcxy}~banzyi}“l Fhpyrazol-d-yik-
pyridof2,3-bjpyrazin-B-yl)}-thiourss

O
hS
& S =z / A
/lLN | N7 NS -
Hooo- M
-
18

Compound 224: 1-Ethyl-3-(3-{1-i4-(2-morpholin-4-yl-sthoxy)-benzyl]- 1 H-pyrazol-
4-yl-pyrido{2 3-bipyrazin-B-ylthiourea
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Cnm#aurxd 728 1-Eihy!-s-{?:-ﬁ-(4-meihanesutfmnyf—benzyf)-1Hupyrazoi-tf-yf}—
pyridol2 3-bjpyrazin-G-yil-thioursa
o \J\N\ i
et = —
o N

Compeournd 245; 3-{4-[6-(3- Aliyl -thicuréida)~pyrida{2, S=pipyrazin- 3l pyrazol-1-
15 vl propionamide

: &
POQ
HZCV\N/[LNNN \N AN NH,
H H ____N!

26 Compound 288 1-Cyclopentyl-3-[3-(5-hydroxymethyl-thicphen-2-yl})-pyridel2 3-
bipyrazin-8-yii-ures
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-8 Compound 282; 5-[8-(3-Cyclopentyi-Ureldo)-pyridol2 3-Blpyrazin-3-vi-thiophens.
2-carboylic acid

10 Compound 298: 3-{4-[5-{3- Cyclopentyl ;ti’ﬁaureido}-pyridotz,&b}pyrazin-&y]}-
pyrazoll-yll-oropionamida

SUEeY

15 Compound 318; 1- Cyclopentyl -3-[3-(&-hydraxymethyl-thiaphan-S-yl)-pyridol2, 3-
blpyrazin-B-yll-uren

OH

20
Compotnd 324; (- Cyciopenty| ~3—(3-furan«3-xy5*pyridoiz,a-bjpyrszin—a—yi)—uraa
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Compound 357 1-Bthy-3-{E-(5-hydrosgymethyl-thiophen-2-yi-pyridol2, 3
5  bipyrazin-fyil-thiourea

" G/\N/U\N \N/Q‘\N SV
¥ H H \ 4

10 Compound 558: 1-Allyl-3-{3-[1-{3-methanesulonyi-benzyl)-1 H-pyrazol-4-yi}-
pyridol 2, 3-bjpyrazin-g-yl-thioursa

15

Compound 551t 1-Ally-3-13-(1-propyl-1H-pyrazol-4-y-pyridol2, 3-bipyrazin-6-yi-
thiourea '

.20
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Use aosording to ciaim 1, wherein the freatment or prevention is effected by
modutation of the signal ransduction pathway or pathways ssiected from the
group congisting of the PI3K-Ak signal tranaduction pathwey and the ras-Raf-
Mek-Erk signal transduciion pathway, ‘

Use sccording to claim 1 or 2 whereln the motulation of the PI3K-Akt signal
traneducion pathway and the ras-Raf-Mek-Erk signal fransduction pathway is
effected by modulation of ene or more enzymes sslected from the group
consigling of lipid kinase, tyrosine kinese, serinefthreonine kinase, recepior
tyrosine kinase, oytoplasmic tyrosine kinase, cyloplasmic serinefthreonine
kinass.

Use aceording to Claim 3, wherein the erzyme is selected from the group
coneisting of PIBK, Pi3Kalphs, Plakbeta, Pi3Kgemma, Pi3Kdeln, PISK-
C2aipha, Pi3K-Clbata, PI3K-Vpa34p.

Use according to Claim 3, wherein the enzyme & selected from the group
congisting of Eri, Erkt, £ri,

Use according o any one of Claims 1 fo 5, whersin one or more enzymes are
modulaied,

Use according to any one of Claims 1 1o 6, wherein the modulstion is an
inhilition,

Use according to any one of Claims 1 o 8, whersin the medicament camprises
at least one further pharmacslogically active substance,

Duration: 24.05.2013 08 44:56 - 24.05.2013 OB-45:46. Thts'page TZ e AMENDED SHEET 2573 v647.45
Received at the EPO on May 24, 2013 08:42:46. Page 14 of 22
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40. Use according to any one of Claims 1 {o 8, wherein the medicament s
administered before andfar during andior after treaiment with radiation therapy
andfor surgery. '

1

5 11. Use according to Claim 9, wherein the further pharmacologically active
substance is selected from the group consisting of DNA topoisomerase |
anddar 1l inhibitors, NA  intercalators, alkylating sgemts,  microtubyil
dextabfiisars, hormone andior growth facter recaptor agonis.ts andiar
antagonists, antibodies againet growih {factors and thei recepiors, kinase

10 inhibitors,  alkylphospholipids,  anfimatabofitas”, wherein  the further
pharmacoiogically active substance is salected from the group consisting of
asparaginase, bleomycin, carboplatin, carmustin, chiorambuedt, cisplatin,
colaspase, cyclophosphamids, coviarabine, dacarbazine, dacfinomycin,
daunorublcin, doxonbicin(adriamycin), epirubicn, sioposide, 5-fucsrouract,

18 - hexamethylmelamine, hydroxurea, Hosfamide, irnotecan, lsucovorin,
lomustine, mechiorsthaming, S-mercaptopurine, mesna,  methotrexate,
mitomycin - ©;  mitoxantrone, pradrisclone, prednisons, procsrbazine,
raloxifene, streptozocin, temoxifen, thioguaning, topotecan, vinblestine,
-vincrisiing, vindesing, aminoglutethimide, [-asparaginase, azaithiopring, 5-

20 azacyhidine cladribine, busulfan, disthyistilbestrol, 2, 2-difluorodeaxyeyiding,
docetaxel, erythrohydroxynonyladening, ethinyiestradiol, 5-flusredeoxyuridin,
SAuorodeoxyuridin monohosphate, fiudarabine phosphests,
fluoxymesterone, fitamide, hydroxyprogesterone caproste,  idarubicin,
interfaron, medroxnyprogesterone acetate, megestrol acetate, meiphalan,

25 mitotane, paciitaxel, oxaliplatin, pentostatin, N-phosphonoasstyl-L-aspartate
(PALA), plicamycin, semustine, ieniposide, testosterane propionate, thiotepa,
trmethyimetamine, uriding, vinorslbin, epothilons, gemcitabine, Taxotere,
BCNU, CONU, DTIC, Sflucrowracll, Herceptin, Avastin, Erbitux, Sorafenit,

Gleeves, iressa, Tarceva, rapamysin, perifosine, miliefosing, ecdelfosing,
30 actinomycin D",

12. Pyridopyrazing seiectad from the group consisting of compound 2, 24, 28,

28, 33, 35, 36, 40, 41, 42, 43, 45, 55, 65, 79, B1, 210, 211, 214, 217, 21§,

222, 224, 228, 245, 280, 292, 298, 318, 324, 397,558, 561 its physiclogically

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

B TGS B4 050015 0b-45-46. Tre page 15 st AMENDED SHEET 2073 6e-a8704
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snantiomers and/or dizstersomers or in the form of mikures of these
snantiomers andfar diagtereomers or in the form of s tautomers,

13. A pharmaceutical compesition which compiises 5 pharmacelogically active

5 amourt of at the ieast one compound according to claim 12, f;tr the traeatment
or praphylaxis of physiclogical and/or pathophysiological conditions which can

be treated by modulation of the signal transduction pathway or pathways

selected from the group consisting of the PISK-AKY signal fransduction

pathway and res-RafMek-Erk signal transduction pathwey, wharain the

10 physiological andfor pathophysiological states are selected from the group
sonsisting of malignast tumours, benign tumours, inflammatory diseasse,
inflammations, pain, rheumatic diseases, arihriic disezses, HIV mfections,
neursiogical or neurcdegenerative dissases, theumatism, arthritis, AIDS, ARC

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

15 andlor nervous system andfor smeninges, dementia, Alzheimer's disease,
hyperproliferative  disesses, psorasie,  endometriosis, scaming,  benign
prostatahyperplasia (BPH), dseases of the immune systerm, aulcimmune
diseases, mmunodeficiency diseases, colon tumour, gastric tumour, intestinat

tumour, puimonary tumour, pancreatic tumour, ovarian turnour, prostafic:

Z0 fumnaur, leukasmiz, meianoma, hepatic tumour, renal tumour, head fumour,
throat wmour, glioma, bresst fumour, ulerine cancer, endametrial canver,
carvico-Uiering carsinoma, brain  turnour, adeno—acénthoma, cancer of the

biadder, gastric tumnour, colorectal fumour, vesophagesal cancer, gynaecologice

tumour, svarian Wwrnaur, cancer of the thyrokd, iymphoma, chiranis euksemia,

25 acute isukeemia, resiencsis, disbetes, diabetic nephropathy, fibrotic diseases,
cysfic fibrosis, malignant nesphrosclerosis,  thrombofic  micreangiopathy
syndrome, organ transplant rejection, glomerulopathy, metsholic diseases,
soiidffixed tumours, rheumatic arthrilis, diabetic refinopathy, asthma. sllergiss,

gliergic diseasss, chronic obstructive pulmonary dissases, irflammatory bowel

30 tisease, fibrosis, alheriosclerosis, hsart dissases, cardiovascular diseases,
diseases of the myocardium, vascuiar diseases, angiogenstic dissases, kidnay

diseases, rhinftis, Grave's disease, focal schemia, cardiac faire, ischemia,

cardize hypertrophia, renal failure, cardisc myooytic mattunction, high biood

pressure, vascoonsiriction, stoke, anaphylactic shook, platelst agglutination,

25 skeletormuscuiar atrophy, obesity, overwsight, giucesis homeostasis, congestive

, v T84, T oo ENDED SHEET Z573 a4
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cardiac insufiiciency, angina, heart atiack, cardiac infarction, hyporglycasmia,
hypoglycaemiz, hyperiension”,

14. Pharmaceutica! composifion comprising a pharmacologically active quantity
5 of at least one compound accarding to Claim 13,

158, Pharmaceutical compesition according to Claim 14, whergin the active
substance is present in & unit dose of 0.001 mg to 100 mg par kg body weight
of & patient.

10

16. Pharmaceuﬁcai composition acsording to any one of Claims 14 or 15,
wherein the composiiion further contains at least one pharmaceuticatly
cormpaiible excipient and/or adjuvant.

15 1i7. Pharmaweutical composiion according to any one of Claims 14 to 18, wherein
the composition contsine at least one further pharmacoiogically active
substance.

18. Pharmaceufical composifion zogording o Cladm 17, whateint the further

20 pharmecologically active substance is selected from the group consisting of
D& topolsomerase | andfor I inhibitors, DA intercalators, alkylating agents,
microhubuli destabiisers, hormone and/or growth factor recapior agonists

andfor anfagonists, antibodies against growth facters and their recepiars,

kinzee Inhibitors, alkylphossholipida, antimatabolites” selected from the group

25 sonsisiing of asparaginase, bleomycin, carboplatin, carmustin, chiorambuzil,
cisplafin, colaspase,  oyclophosphamide, cyitarabine, dacarbezine,
dactinomycin, daunorubicin, doxorubicin{adriamycin), epirubicin, efoposide, 5-
fiuorouracll, hexamethyimelarine, hydroxurea, Hosfamide, inotecan,
leucovorin, - lomusiine, mechlorethamine,  &-mercaptopuring,  mesna,

30 methorexate, mitomycin C,  miteanbone, prednisolone, prednizons,
procarbazing, raloxifens, streptozocin, tamoxifen, thioguaning, topotecan,
vinbiastine, vincristine, vindesing, aminogiutsthimide, L-asparaginase,
azathioprine, &-azacytidine cladribine, busulfan, diethyistilbestrol, 2;, 2-
diflucrodecxycytidine, dosstaxel, erythrohydroxynonyladenine,

Siration: 24.05.5073 OB-A4'58 - 24.05.2013 064846, THis ;:age 17 ot AMENDED SHEET 513562820
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gthinyiestradiol, S-fluorodesyyuridin,  S-fluorodexyundin mcnﬁphosphate, '
fiudarabine phoephaie, flumymesigrone, flutamide, hydroxyprogesterone

caproate, idarublcin, interferch, medroxyprogesterons acstate, megestrol

avetate, rmelphalan, mitotane, paciitaxsl, oxaliplatin, pentostatin, N-

phosphonuacstyl-l.-aspariate (PALA), plicarmnycin, semustine, teniposids,

testosterone  proplonate, thiotepa, trimeflwimeslamine, uriding, vinoralbin,

epothiione, gemcitabine, Taxoiers, BCNU, CCNU, DTIC, 5-fucrcuracil,

Herceptin, Avasfin, Erbitux, Sorafenih, Gieeves, Iressa, Tarceva, rapamycin,

perffosine, miliefosine, adeffosing, actinomysin D°.

[#3]

10
18, Ki comprising a phamaénlogi::a!iy active guantky of at ieast one campound
gecording to Claim 16 and & pharmacologically active quardity of at least one
further pharmacuiogically aciive substance according to any one of Ciaims 17
to 18,
15
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