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The publication by C. Temple (1968) describes the synthesis and investigation 

ethylcarbamate-substituted pyrido[2,3-b]pyrazines as potential antimalarial drugs. 

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 S.M., et al, 2010). 

Summary 

of 6- 

No 

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

or prevention of physiological and/or pathophysiological states in mammals mediated by 

signal transduction pathways selected from the group consisting of: the 
PI3K-Akt signal transduction pathway and the ras-Raf-Mek-Erk signal 
• 
transclulo.n 	pathway„ 	wherein 	the 	physiological 	and/or 

pathophysiological states are selected from the group consisting of_ 

malignant 	tumours, 	benign 	tumours, 	Inflammatory_ ciiseaeps, __ 
inflammations, pain, rheumatic diseases, arthritic diseases HIV infections, 

neurological or neurodegenerative diseases, rheumatism, arthritis, AIDS, 
ARC (AIDS related complex), Kappa% sarcoma, tumours originating from 

the brain and/or nervous system and/or meninges, dementia, Alzheimer's 

disease, 	hyperproliferative 	diseases, 	endometricsis, 	scarring.. _psoriasis, 

benign 	prostaiahyperplasia 	(EiPH), 	diseases 	of 	the 	immune 	system, 

autoimmune diseases, immunodeficiency diseases, colon tumour, gastric 

tumour, intestinal tumour, pulmonary tumour, pancreatic tumour, ovarian  
trumour_prostatio tumour, leukaemia, melanoma, !taloa; tumour,  renal 

tumour, head tumour, throat tumour, glioma, breast tumour, uterine cancer,  

endomebial 	cancer, 	canto-uterine 	carcinoma, 	brain_turnour, 	adeno- _ 
acanihoma, 	cancer of the bladder, 	gastric tumour, 	colorectal tumour, 

oesophageal cancer, gynaecological tumour, ovarian tumour, cancer of the 

thyroid, 	lymphoma, 	chronic 	leukaemia, 	acute 	leukaemia, 	restenosis, 

diabetes, diabetic nephropathy, fibrotic diseases, cystic fibrosis, malignant 

nephrosolerosis, thrombotic microanotopathy syndrome, organ transplant 

rejection, glomerutopathy, metabolic diseases, solid/fixed tumours, rheumatic 

arthritis, diabetic retinopathy, asthma, allergies, allergic disepiaq, =tonic  

obstructive 	pulmonary diseases, 	inflammatory 	bowel 	disease 	fibrosis_ 

athehoscierosis, heart diseases, cardiovascular diseases, diseases of the 

myocardium, vascular diseases, angiogenetic diseases, kidney diseases, 

rhinitis, Grave's disease, focal ischemia, cardiac failure, ischernia, cardiac 

hyperirophia, 	renal 	failure, 	cardiac 	myor$ic 	malfunction, 	high 	blood 

pressure, vasoconstriction, stroke, anaphylactic shock, platelet agglutination, 
skeletomusrtilar 	atrophy, 	obesity, 	overweight, 	homeostasis, gtucosis  

congestive cardiac, insufficiency, angina, heart attack, cardiac infarction, 

hyperglycaemia, hypoglycaemia, hypertension', 	wherein the compound is 

selected from the group consisting of: 
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Compound 2 	I-Ethyl-343-(1 -pyridin-2-ylmethyt-1H-pyrazol-4-0)-pyrido[2,3- 

b]pyrazin-6-ylj-thiourea 

...„-...-•tc.,....„„Nz:_I / \ 

....,,,,._ cf.--H...._ -c-1,.... 
N 	N 	N 

H 	H 

Compound 24: 	1-Ethyl-343-(1 -pyridin-3-ylmethyF-1 H-pyrazol-4-yrFpyriclo[2, 3- 
b]Pyrazin-5-yrj-thiourea 

S Na  

I -- 
N 	N 	N 
H 	H 
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Compound 28: 	1-p-[1-(24-Db-nethoxy-benzy1}-1H-pyrazol-4-y1) pyrido[2,3- 
b)pyrazin-6-y1}-3-ethy!-thiourea 

e'."----:_,-1  N 0 ......„ 
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Compound 29: 	1-Ethy1-3-[311-(2-fiuoro-3-methoxy-benry)-1H-pyrazo4-4-yI]- 
pyrido[2,3-b]pyrazin-e-y5-thiourea 

S 	 0 
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--d-N--ILN 	N 	N 
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Compound 33: 	1-{3-[1-(3-Methoxy-benryl)-1H-pyrazokl-y1i-pyritio[2,3- 
blpyrazin-5-A-S-methaxymethyl-thiourea 

-"...- --1  t‘it.z--.. 
11 

pr-4.-...14,-^-,,N  
H 	H 
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Compound 35: 	1-{3-p-(3A-Dimettioxy-berzy1)-1H-pyrazdat-A-pyrido[2,3- 
b)pyrazin-F.11r5-methpxymethyl-thiourea 

0— 
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s 	N.,,„„, 	 0 

--Or \l'iLN 	Nc-'-'1‘ 7----'-)5NN 
H 	H 	' 10 N  

Compound 36: 	1-Etliyi-S-C3-11-(3-hydrnxy-bertzyl)-1H-pyrazok4-A-pyricior2,3- 
qpyrazin-5-yrj-thiourea 

v's-N 
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Compound 40: 	1 43hyi-S-{341-(3-methoxy-berizy!)-7H-pyrazoi-4-y11-pyrido[2,3- 
blpyrazin-5-A-thiourea 
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Compound 41: 	1 -Etivi-3-(3-[1-2-mettyl-benzy1)-1H-pyrazo 1-4-yI)-pyrid ot2,3- 

lo]pyrazin-5-A-thiourea 

..„.......„..,
,,Nt  
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Compound 42: 1-f3-11-(3,4-Dirnethoxy-benzy1)-1H-pyrazoi-4-y13-pyriclo2,3- 

1pyr=7in-R-A-3-athykurPn 
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Compound 43: I-Ethyl-3-1.3-1c1 -(2,3,4-thmethOxy-benzyt)-11-1-pyrazol-4-y11- 

pyricio[2,3-b]pyrazin-6-y1)-thiourea . 	. 

Cr — 

Nom' ..,..--,c.s.,,,,..- 
\ / 

	

--N 	N 

	

H 	H 
N'-'—''N-/- -- 
	/ N  

---:---N1  

15 

Compound 45: 

ethyl-thlourea 

1-[3-(1-Benzy1-11-1-pyrazol-4-y1)-pyrido[2,3-tiprazin-6-A-3- 

s hicz--. 
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Compound 65:. 1-Ethy1-343-[1-(4-hydroxy-3-methoxy-berzg-1H-pyrazol-4-A- 
pyrido[2,3-b]pyrazin-6-A-thiourea 

OH 

,,,,, ,......„ 
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Kt

....- 
H 

Compound 65: 	1-Ethyl-3-(3-[1-(3-methanesurfony1-banzyl)-11-1-pyrazol-4-y12- 
pyrido[2,3-*yrazin-C-.111-thioursa 
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\ +

a 
0 

,------N 	...:-;--,„.. 	--„,:---„,....r.  N 	N 
H 	 p 

1̀.---N 

Compound 79: 	1 -Ethy1-3-(341-12-(2-methoxy-elhaxy)-ethylp H-pyrazo4-4-yll- 
pyridot2,3-bipyrazin-6-y1)-thioures  
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Compound 81: 	1-Ethyt-3-P-(1-{2-[2-(2-methoxy-F-_t,hoxy)-ethoxyI-ethyrJ-1H- 
pyrazoI-4-yI)-pyric1o[2,3.-b]py;-azin-e-yl]-thiourea 
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Compound 210: I-Ethyl-3-p 41 -(4-hydroxy-benzy0-1H-Pyrazor-4-yll -PYrido[2,5- 
b]pyrazin-5-yrrthiouraa 
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Compound 211: 1-Ethy1-2-(3-c1-[4-mathoxy-3-(2-mathozy-ethoxy)-benzy1]-1H- 
prazol-4-yi)-pyridoj2,3-bjoyrazin-E-yi)-ursa 

O—/ 	0— 
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r_r_IV 
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Compound 
thiourea 

214; 	1-Eta y1-3-[31,5 -rn ethyl 4 uran-2-34)-pyrid o[2 12-6)pyrazin-6-yij- 

--- 
---, 

H H  
1 

20 

Compound 217: 3-(445-(3-Ethyl-thioureido)-pyrido12,2-b)pyrazin-5-yli-pyrazol-1 - 
A-propionamide 
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Compound 218: Sodium; 4-{4-{8-(3-ethyi-thioureicio)-pyrido[2,3-b)pyrazin-3-y1]- 

5 	pyrazol-1-ylmettlythphenotate 
ONla 
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Compound 222: 1-Ethyl-3-(3{1-[4-(2-methoxy-ethory)-benryl]-1H-pyrazol-4-yl)- 
pyndo[2,3-bjpyrazin-E-yI)-tniouraa _ 
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Compound 224: 1 -Ethyi-3-(3-044-(2-morphoIln-4-yl-ethoxy)-benzyg-IH-pyrazol- 
ery1)-pyrido[2,3-b]pyrazin-&-y1)-thiourea 
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Compound 229: 1-Ethy1-3-P-[1-(4-methanesutfonyf-benzyl)- I H-pyrazo?-4-yl]- 
pyrid o[2,3-b]pyrazin-9-yI)-thiourea 
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H 	H 
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Compound 245: 3-(446-(3- Ally{ -thioureido)-pyrido[2,3-b]pyrazin-3-yri-pyrazol-1- 
15 	yl)- propionamide 

O 
s -----,:::-N' 
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20 	Compound 29t): 1-Cyclopenty4-213-(5-hydroxymethp-thiophen-2-yry-pyriciop,3- 
blpyrazth-6-54]-urea 
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5 Compound 292: 5-[6-(3-Cyclopentyl-ureldo)-pyrIcior2,3-11pyrazin-3-y13-thbohene- 

2-carboxylit acid • 
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10 Compound 292; 3--(4-r6-(3- Cyclopentyl -Ittioureido)-py do[2,3-b)pyrazin-3-yll- 

pyrazot-1-yll-propionamide 
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15 Compound 316: 1- Cyolopentyl -34345-hydroxymethyl-thiophen-3-y1)-pyrido[2,3- 

b1pyrazin-5-yri-uren 
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Compound 324: 1- Cyclopantyl -3-(3-foram-3-yl-pyrido12,3-b]pyrazin-6-A-urea 
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Compound 397: 1-Ethyt-343-(5-hydroxymethyt-thiophen-2-A-pyrido[2. 3- 
5 blpyrazin-6-y1}-thiourea 

S4
,) „4:„N,,  

I OH 

u.....2„, 

10 Compound 55a: 1-Ally1-34341-(3-metanesuffonyl-bentn-1H-pyrazot4-yll- 
pyrido[2,3-b]pyrazin-6-y1)--thiourea 
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Compound 50: 
thi ourea 

1 -Ally1-343-(1-propyl-1H-pyrazok4--y1)-pridot2,3-blpyrszi n-6-111- 

20 
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In a second aspect, there is provided a pyridopyrazine selected from the group consisting of 

compound 2, 24, 28, 29, 53,  35, 36, 40, 41, 42, 43, 45, 55, 65, 79, 81, 210, 211, 214, 217, 218, 

222, 224, 229, 245, 290, 292, 298, 316, 324, 397,559, 561 its physiologically 

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

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

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

In 	a third 	aspect, 	there 	is 	provided 	a 	pharmaceutical 	composition which 	comprises 	a 

pharmaceutically active amount of at the least one compound as defined above, for the treatment 

or prophylaxis of physiological and/or pathophysiological conditions which can 

be treated by modulation of the signal transduction pathway or pathways 

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

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

physiological and/or pathophysiological states are selected from the group 

consisting of malignant tumours, benign tumours, inflammatory diseases, 

inflammations, pain, rheumatic diseases, arthritic diseases, HIV infections, 

neurological or neurodegenerative diseases, rheumatism, arthritis, AIDS, ARC 

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

and/or nervoLs system and/or meninges, dementia, Alzheimer's disease, 

diseases, hyperproilferative 	 psoriasis, 	ersdometriosis, 	scarring, 	benign 
prostatahyperplasia (3PI-1), diseases of the immune system, autoimmune 

diseases, immunodeficiency diseases, colon tumour, gastrictumour, intestinal 

tumour, pulmonary tumour, pancreatic tumour, ovarian tumour, prostatim 

tumour, leukaemia, melanoma, hepatic tumour, renal tumour, head tumour, 

throat tumour, glioma, breast tumour, uterine cancer, endometrial cancer, 

oervice-uterine carcinoma, brain tumour, adeno-acanthoma, cancer of the 

bladder, gastric tumour, colorectal tumour, oesophageal cancer, gynaecological 

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

acute leukaemia, restenosis, diabetes, diabetic nephropethy, fibrotic diseases, 	 . 

cystic 	iibrosia, 	malignant 	nephrosclerosis, 	thrombotic 	microangiopathy 
syndrome, organ transplant rejection, giomerulopathy, metabolic 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 ischemia, cardiac failure, ischemia, 

cardiac hypertrophies renal failure, cardiac myocytic malfunction, high blood 
pressure, vasoconstriction, stroke, anaphylactic shodc, platelet agglutination, 

skeletornuscular atrophy, obesity, overweight, giucosis homeostasis, congestive 

cardiac insufficiency, angina, heart attack, cardiac infarction, hyperglycaemia, 

hypoglycaemia, hypertension". 
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In 	a 	fourth 	aspect, 	there 	is 	provided 	a 	pharmaceutical 	composition 	comprising 	a 

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

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

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 

new 

and/or 

in one 

#,.. Nc,:sz. 

N 

the alkyl 

CF3, 

NH-alkyl 

compounds which can be used for 

pathophysiological 	states 	in 

by signal transduction pathways 

signal transduction pathway and 

aspect by preparing a compound 

H 

R1 

(0 

meaning: 

group can be substituted with 

CN, NH2, NH-alkyl, NH-cycloalkyl, 

NH-alkyl-heterocyclyl, 

-OH, N(alkyl)2, NHC(0)-alkyl, 

NHC(0)-heteroaryl, NHC(0)- 

NHSO2-cycloalkyl, 	NHS02- 

The object of the present invention is to provide 

the treatment or prevention 	of physiological 

mammals, in particular in humans, which are mediated 

selected from the group consisting of: the PI3K-Akt 

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

The inventive object was surprisingly achieved 

according to the general formula (I) 

H 

H ,,,,...,..,,k,,, 
 

	

R2 
	„....--,,,

Ne
.....--.., 

N 	N 
I 	I 

H 	H 

wherein the substituents R1, R2, X have the following 

X 	0 or S 

R1 

(I) unsubstituted or substituted alkyl, wherein 

one or more, the same or different F, CI, Br, I, 

NH-heterocyclyl, 	NH-aryl, 	NH-heteroaryl, 	NH-alkyl-cycloalkyl, 

NH-alkyl-aryl, NH-alkyl-heteroaryl, NH-alkyl-NH2, 

NHC(0)-cycloalkyl, NHC(0)-heterocyclyl, NHC(0)-aryl, 

alkyl-aryl, 	NHC(0)-alkyl-heteroaryl, 	NHSO2-alkyl, 
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• -Amended-Claims 

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

physiological and/or pathophysiolooical states in mammals mediated by 

5 	signal transduction pathways selected from the group consisting of: the 

Pl3K-Akt signal transduction pathway and the ras-Raf-Mek-Erk signal 

transduction 	pathway, 	wherein 	the 	physiological 	and/or 

pathophysiological states are selected from the group 	consisting of 

malignant 	tumours, 	benign 	tumours, 	Inflammatory 	diseases, 

10 	inflammations, pain, rheumatic diseases, arthritic diseases, HIV infections, 

neurological or neurodegenerative diseases, rheumatism, arthritis, AIDS, 

ARC (AIDS related complex), Kaposi's sarcoma, turnouts originating from 

the brain and/or nervous system and/or meninges, dementia, Alzheimer's 

disease, 	hyperproliferative 	diseases, 	psoriasis, 	endometriosis, 	scaring, 

15 	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, 

20 	ant:lomat-la' 	cancer, 	cewico-uterine 	carcinoma, 	brain 	tumour, 	adeno- 

acanthoma, cancer of the bladder, gastric tumour, 	colore=a1 tumour, 

oesophageal cancer, gynaecological tumour, ovarian tumour, cancer of the 

thyroid, 	lymphoma, 	chronic 	leukaemia, 	acute 	leukaemia, 	restenosis, 

diabetes, diabetic nephropathy, fibrotic diseases, cystic fibrosis, malignant 

25 	nephresclerosis, thrombotic microanglopathy syndrome, organ transplant 

rejection, glomerulopathy, metabolic diseases, solid/fced tumours, rheumatic 

arthritis, diabetic retinopathy, asthma, allergies, allergic diseases, chronic 

obstructive 	pulmonary 	diseases, 	inflammatory 	bowel 	disease, 	fibrosis, 

atherioscierosis, heart disease's, cardiovascular diseases, diseases of the 

30 	myocardium,-  vascular diseases, angiogenefic diseases, kidney diseases, 

rhinitis, Grave's disease, focal ischernia, cardiac failure, ischemla, cardiac 

hypertrophia, 	renal 	failure, 	cardiac 	myocytic 	malfunction, 	high 	blood 

pressure, vasoconstriction, stroke, anaphylactic shodc, platelet agglutination, 

skeletornimmlar 	atrophy, 	obesity, 	overweight, 	glucosis 	homeostasis, 

35 	congestive cardiac, insufficiency, angina, heart attack, cardiac infarction, 

hyperglycaemia, hypoglycaemia, hypertension.° „ wherein the compound is 

selected from the group consisting of: 
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Compound 2: 1-Ethyl-0-[3-(1-pyridin-2-ylmethyt-1H-pyrazol-410-2YndOr2,3- 

bjpyrazin-6-ylbthiourea 

r.,,,..„.„.N........:::, / \ 
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H 	H 
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Compound 24: 1-Ethyl-343-(1-pyridin-3-ylmethyk1H-pyrozol-4-y1)-pyrido12.3- 

17JPyrazin-8-y1}-thiourea 

S N ."...- 

I  ..„---... 	)-L 
NNNN ..,..N,.... 
H 	H 
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Compound 28: 1-[3-[1 -(3 ,4 -Dimeth oxy-be.nzyl)-1 H-py razol-4-y1]-pyrid 0[2,3- 

Npyrazin-6-y9-3-ethyi-thiourea 

S 0 

---'-'''N.1 	N / 
H 	H ---, 	0 

15 
N., 	N N. 

N 

Compound 29: 1-Ethy1-3-[341-(2-fluorc-3-methoxy-benzy!)-1H-pyr-dzol-4-y1]- 
prido[2,9-b)pyrazin-8-A-thiourea 

S N., 
„...--.  A

N 
[

N N 
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Compound 33: 1-(3-[143-Methoxy-ben2-41)-1H-pyrazoi-4-yl]-pyrido[2,3- 
b]pyrazin-6-y1)-3-methoxymethyl-thiourea 

-----C----:-.7-1 NIC: - 
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Compound 35: 1-(3-[1-(3,4-Dimethoxy-benzy1)-11-i-pyrazol-4-A-pyrido[2,3- 
floyrazin-6-y1}-3-methoxymethyl-thippre.a 

0— 

S Na 	 0 

'N'0"---'" AN W.- 	Nc-'r"---"\  N 
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Compound 361 1-Ethyl-3-(341-(3-hydroxy-benzyl)-1 H-pyrazol-4-yll-pyridort2,3- 
b)pyrazin-5-y1)-thiourea 
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Compound 40: 1 -Ethyl-S-{341-(3-methoxy-benzy1)- thl-pyrazol-4-yll-pyrido[2,3- 
13]pyrazin-5-y1)-thiourea 
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Compound 41: 	1 -Ethyf-3-(3-[1-(3-methyl-benzyl)-1H-pyrol-4-y1)-pyrid o[2,3- 
bloyrazin-6-A-th ourea 

...„. ..,...-,>„„,... 7,N,... 

____ 	_., 
-'7--NN 	N 	N.----N-N- 

H 	H  
5 

Compound 42: 	1-{3-fl -(3A-Dimethozy-berrzyl)-1H-pyruzol-4-y13-pyrido[2, 3- 
ilpyrazin-6-y1)-3-ethyl-urea 

H 

O --  

H 

''V's -/-hi , 

All\  
--. 

\ 
"N 	

6". 

10 	 N 

Compound 43: 	1-Ethyl-3-{3-[1 -(2,3 A-trimethO 	-be.nzyt)-11-1-pyrazol-4-A- 
pyridor2,3-bipyrazin-6-A-thiourea 	. 	... 	. 	. 	_ . 

O— 

s 
 7.--.,-,-..k.....„-NcL,,_  \ 

!I I 

H 	H / 

N4-'-"N 

15 	 - 

Compound 45: 	1-[341-Benzyk1H-pyrazol-4-y1)-pyrido[2,3-bloyrazin-5-y1)-3- 
ethyl-thiourea 

S 	--\---"- 	N`
---  

H 	H tiN  

/ \ 

20 
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Compound 65: 	1-Ethyl-3-(341-(4-hydroni-3-rnethoxy-benzy1)-1H-pyrazol-4-y1)- 
pyrido[2,3-bipyrazin-5-y1)-thiourea 

OH 

N,:„...„. 	

lit i , 	- ,......., ,,  

N 

Compound GS: 	I-Ethy1-3-113-(1-(3-rnethanesulfonyl-benzyt)-1H-pyrazol-4-y17- 
pyrido[2,3-b]pyrazin-6-yi;-thiouree 

0 

s 
	

NN, 
	 / 	\ 	it  

I 	 0 ...5-,--,,. 	,-- 
N 	N 

H 	H 
rW 

10 
Compound 79: 	1-Ethy1-3-(341-[2-(2-methoxy-ethoxy)-ethyl)-1H-pyrazol-4-y1}- 
pyrido[2,3-Npyrazin-6-y1)-thiourea 

ri  S 	

O— 

0 
7-."-N7LN 

H 	H 	 / 

15 

Compound 81: 	1-Ethyi-S-13-(1-{242-(2-meffioxy-ethoxfrathoxyFethyl)-1H- 
pyrazol-4-y1)-pyridoi2,3-bipyrazin-6-g-thiourea 

/ 

o_r°  

S 
N 

N-,.. 	c.c.s 
..-- --- 	

° N 
H 	 N -...

N
T 
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Compound 210: 1-Ethy1-34541-(4-hydroxy-benzyi)-1H-pyrazol-4111-oyridor2,3- 
bipyrazin-5-y1}-thiourea 

,.../"*..-zz...."-N,...„ 

'er'''l \I 	Itti. N'  
H 	H 

OH 

5 

Compound 	211: 	1-Ethy)-3-(3-('1.-[4-metnoxy-3-(2-methoxy-ethoxy)-benzy1)-1H- 
pyrazolL-4-yII-pyridoj2,3-bjpyrazin-6-yI)-urca 

Ct----  . 

0 
	,..--..,,„.N*,,,. 

)-. 
H 	H 	 I 	/ 

19 	 -----N 

Compound 	214: 	1-Ethyl-3-p-(5-methyl-furan-2-y1)-pyrido[2,3-b]pyrazin-6-y11- 
15 	thiourea 

...--"N• -1, b.1 
I-I 

20 

Compound 217: 3-{4-15-(3-Ethyl-thioureido)-pyridof2,3-bloyrazin-3-A-pyrazok-1- 
A-propionamide 

YE 24.05.2013 08:44:58 - 24.05.2013 08:49:46. This page 9 of ;AMENDED SHEETzoi 3 08:46:59 
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H 
-, 	-, N*

9---.N--:—  -- \ 
hd L

..... 
	N 
N 

O 

Compound 218: Sodium; 4-{4-16-(3-ethy{-thiouraido)-pyridor2,3-b3pyrazin-3-Yri- 

.... 	 5 	pyrazol-l-ylmethyq-phenolate 
ONe 

-----::'-`-• 	------.. 	14--\•-• 	i 

-----m-k-ii 	>I—,  

7----N 	- 

10 

Compound 222; 1-Ethyl-3-(3-{1[4(2-methozy 	thcry)-benryg-i H..pyr-420;-4_yo._ 

pyrido[2,3-b]pyrazin-5-yo-thiouraa . 

O 

s 	r.,-.,...„-h.1--* 	/ 	\ 

H 
..„--)--, 	--;------, 	-....2" ••••,_....---•\,, N 	N 	hi 	•-•"". 

H 	
LtNiNI 

15 

Compound 224: 1-Ethy1-3-(3-{1-0-(2-morpholin-4-ykethoxy)-benzY11-1H-pyrazol- 

4-y1)-pyrido[2,3-b)pyrazin-6-y1)-thinurea 

• 

. 
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0 ,, 
0 
r
N 

	

f
...,-...t,_.„., 	.N....„ 

	

0.-- 	--- N----.---N 	N 
H 	H / 

N 

Compound 229: 1-Ethyl-3-(3-[1-(4-melhanesulfonyl-benzy1)-1H-pyrazoi-4-y1]- 

pyrido[2,3-b]pyrazin-5-y1}-thiourea 

o,:,...:0 
 

------**----NN. 

p4.-----..
N

c----
N 

H 	H 

10 - N 

15 

Compound 245: 344-[6-(3- Ally! 

yl)- propionamicie 
-trtioureicio)-pyricio[2,3-b]pyrazin-3-A-pyrazol-1- 

O 
,...,
,,..N..„,..  

Hze.k.„,.....„. „,..,-;-... I ,...., NH2 
NNNN --e- 
H 	H 

20 Compound 29e: 1-0yolopenty1-3-13-(5-hydroxrnethyl-thiophen-2-y0-pyridof273-
b1pyrtzin-6-y11-urea  
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0 ...------14  
OH 

N 	N 	N 	NI 
H 	H  

• 5 	Compound 292: 5-15-(3-Cyclopentyl-ureldo)-pyrdc[2,3-b]pyrazln-3-y1)-thiciphene-.- 
2-carboxylic acid 	• 

,-----"cs-"----in't 
OH 

,,---„,....._ S_,..--- .. 	 .. 	i ---... N 	N 	NI 
1l 
	

0 

10 	Compound 298: 3-{4-[6-(3- Cyclopentyl -thioureido)-pyridor2,3-b1pyrazin-3-ylj- 
pyraznI-1-y1)-propionamicie 

O 

<111--N 	N 
•--, 	....---c,-,:. 

N N 
NH2 ..--- 

H 	H 

15 	Compound 316: 1- Cyclopentyl -3-13-(5-hydroxymethyl-thiophen-3-y1)_pyrido[2,3- 
12jpyrazin-6-y1Furea 

0 .---- 

N 	N 
---.. 

V s 
H 	H 

OH 

20 
Compound 324; 1- Cyclopentyl -3-(3-funan-34-pyrido[2,3-b]pyrazin-6-y1)-urea 
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ci, 0  
14 ..-----...

N
.----

N
--)S.--

N
,-"----„O 

..,,..,.,r,....„,„(2.N.,

1 

 

H 	H 
\ 

1-E3w1-3-(3-(5-hydroxymethyl-thiophen-2-A-pyrido[2,3- Compound 357; 

5 	b]pyrazin-6-A-thiourea 

OH 

H3C ".----" 
--- 

 N 
•-. -. N ,..,..-..„,,,.. 

H 	H -\\ / 

10 	Compound 554: 1-Ally1-343-11-(3-methanesuffonyl-benzy0-111-pyrazol-4-yll- 

ppido[2,3-b)pyrazin-5-A-thiourea 

s----"1":--.--.. M'..--. 
I y. 

CN.s.:7-'-'1;LI 	N-7..-LN--- 	----- 
0 

it/ 
S
\
=0 

15 

thiourea 

Compound 50: 1 ally1-3-[S-(1 -propy1-111-pyrazal-4-y1)-pyricio[2,3-b]pyrazin-6-yll- 

20 

k.-.---. 

<‘'''''"---r--"N N 
<5-1/4..„Th_r.-N, 

H 
LNG4 
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2. Use according to claim 1, wherein the treatment or prevention is effected by 

modulation of the signal transduction pathway or pathways selected from the 

5 	group consisting of the Pl3K-Akt- signal transduction pathway and the ras-Raf- 

Mek-Erk signal transduction pathway. 

3. Use according to claim 1 or 2 wherein the modulation of the PI3K-Acct signal 

transduction pathway and the ras-Raf-Mek-Erk signal transduction pathway is 

10 	effected by modulation of one or more enzymes selected from the group 

of lipid kinase tyrosine 1-4---e, 	 kinase, consisting 	 serine/thrzonine 	receptor 
tyrosine kinase, cytoplasmic tyrosine kinase, cytoplasmic serine/threonine 

iciness. 

15 	4. 	Use according to Claim 3, wherein the enzyme is selected from the group 

PIK 	 Pl3Kbeta, consisting of 	PI3Kalpha, 	 Pl3Kgsmma, P13Kdetta, P13K- 
C2aipha, PI3K-C2beta, PI3K-Vps34p. 

5. Use according to Claim 3, wherein the enzyme is selected from the group 

20 	consisting of Erk, Erk1, Erk2. 

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

25 	7. 	Use according to any one of Claims 1 to 6, wherein the modulation is an 
inhibition. 

9. 	Use according to any one of Claims 1 to 8, wherein the medicament comprises 

at least one further pharmacologically active substance. 

30 

, . 
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10. Use according to any one of Claims 1 to 9, wherein the medicament is 

administered before and/or during and/or after treatment with radiation therapy 

and/or surgery. 

5 	11. Use according to Claim 9, wherein the further pharmacologically active 

substance is selected from the croup consisting of DNA topoisomerase I 

and/or 	II 	inhibitors, 	DNA 	intercalators, 	alkylating 	agents, 	microtubuli 

ciestabilisers, 	hormone 	and/or 	growth 	factor 	receptor agonists 	and/or 
antacionists, antibodies against growth factors and their receptors, kinase 

10 	inhibitors, 	alkylphosphofipids, 	antimatabolites% 	wherein 	the 	further 

pharmacologically  active substance is selected from the group consisting of 

asparaginase, 	bleomycin, 	carboplatin, 	carrnustin, 	chlorambucii, 	cisplatin, 
colaspase, 	cyclophosphamide, 	cytarabine, 	dacarbazine, 	dactinomycin, 
daunorubicin, doxorubicin(adriarnycin), epirubicin, 	etoposide, 5-fluorouracil, 

15 	haxernethylmelamine, 	hvdroxurea, 	ifosfamide, 	irinoten, 	leucovorin, 
lomustine, 	mectilonathamine, 	6-mercaptopurine, 	mesna, 	methotrexate, 
mitomycin 	C, 	mitoxantrone, 	pradnisolone, 	prednisone, 	procarbazine, 
raloxifene, 	streptozocin, 	tamoxifen, 	thioguanine, 	topotecan, 	vinblastine, 
vincristine, vindesine, 	aminoglutethimide, 	L-asparaginase, azathioprine, 5- 

20 	azacytidine dadribine, busulfan, diethylstilbestrol, 2', Z-difluorodeoxycybdine, 

docetaxel, erythrohydroxynonyiadenine, ethinylestradiol, 5-fluorodeoxyurictin, 
5-fluorodeoxyuridin 	monophosphate, 	fludarabine 	phosphate, 
fluoxymesterone, 	flutarnide, 	hydroxyprogesterone 

	

caproate, 	id arubi-in, 
interferon, 	medroxyprogesterone 	acetate, 	megestrul 	acetate, 	melphalan, 

25 	mhotane, pactitaxel, oxaliplatin, pentostatin, N-phosphonoacetyl-L-aspartate 

(PALA), plicamycin, semustine, teniposide, testosterone propionate, thiotepa, 
trimethylmelamine, uridine, vinorelbin, 	epothilone, 	gemcilabine, Taxotere, 
BCNU, CCNIU, DTIC, 5-fluorouracil, Herceptin, Avastin, Erbitux, Sorafenib, 

Gleevec, Iressa, Tarceva, rapamycin, perifosine, 	miltefosine, 	edelfasine, 
30 	actinomycin D', 

12. Pyridopyrazine selected from the group consisting of compound 	2, 24, 28, 
29, 33, 35, 36, 40, 41, 42, 43, 45, 55, 65, 79, 61, 210, 211, 214, 217, 218, 

222, 224, 229, 245, 290, 292, 298, 316, 324, 397,559, 561 its physiologically 

35 	tolerated salts, 	In the form 	of its racemates, 	in the form 	of its 	pure 
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and/or diastereomers or in the form of mixtures of these enantiomars 

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

13. A 

	

	 composition which comprises a pharmacologically active pharmaceutical 

	

5 	amount of at the least one compound according to claim 12, for the treatment 

or prophylaxis of physiological and/or pathophysiological conditions which can 

be treated by modulation of the signal transduction pathway or pathways 

selected from the group consisting of the P13K-Akt signal transduction 

pathway and res-Rafiallek-Erlit signal transdudion pathway, wherein the 

	

10 	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, ADS, ARC 

(AIDS related complex), Kaposiis sarcoma, tumours originating from the brain 

	

15 	i 	and/or nervous system and/or meninges 	dementia, Alzheimer's disease, 

hyperprollferatIve 	diseases, 	psoriasis, 	endometriosis, 	scarring, 	benign 
prostatahyperplasia (EPH), diseases of the immune system, autoimmune 

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

tumour, pulmonary tumour, pancreatic tumour, ovarian tumour, prostate.  
20 	tumour, leukaemia, melanoma, hepatic tumour, renal tumour, head tumour, 

throat tumour, glioma, breast tumour, uterine cancer, endometrial carrr, 

°en/Ito-uterine carcinoma, brain tumour, 	arieno-acanthoma, 	cancer of the 
bladder, gabbic tumour, colorectal tumour, oesophageal cancer, gynaecological 

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

25 	acute leukaemia, restenosis, diabetes, diabetic nephropathy, fibrotic diseases 

cystic 	fibrosie, 	malignant 	nephrosclerosis, 	thrombotic 	microangiopathy 
syndrome, 	organ transplant rejection, glomerulopathy, 	metabolic diseases, 
solid/fixed tumours, rheumatic arthritis, diabetic retincpathy, asthma, allergies, 

allergic diseases, chronic obstructive pulmonary diseases, inflammatory bowel 

30 	disease, fibrosis, atheriosderosis, heart diseases, cardiovascular diseases, 

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

diseases, tinkle, Grave's disease, focal ischemia, cardiac failure, ischernia, 

cardiac hypertrophia, renal failure, cardiac myooytic malfunction, high blood 
pressure, vasoconstriction, stroke, anaphylactic shock, platelet agglutination, 

35 	skeletornuscular atrophy, obesity, overweight, glucosts homeostasis, congestive 
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cardiac insufficiency, angina, heart attack, cardiac infarction, hyperglycaemia, 

hypoglycaemia, hypertension'. 

14.  Pharmaceutical composition comprising a pharmacologically active quantity 

5 of at least one compound according to Claim 13. 

15.  Pharmaceutical 	composition according to Claim 	14, wherein the active 

substance is present in a unit dose of 0.001 mg to 100 mg per kg body weight 

of a patient 

10 

16.  Pharmaceutical composition according to any one of Claims 14 or 15, 

wherein the composition further contains at least one pharmaceutically 

compatible excipient and/or adjuvant. 

15 17.  Pharmaceutical compoition according to any one of Claims 14 to 19, wherein 

the 	composition 	contains at 	least one further 	pharmacologically active 

, substance. 	. 	. 

15. Pharmaceutical composition according to Claim 	17, wherein the further 
20 pharmacologically active substance is selected from the group consisting of 

DNA topolsomerase I and/or II Inhibitors, DNA Intercalators, alkylating agents, 

microtubuli destabilisers, hormone and/or growth factor receptor agonists 

and/or antagonists, antibodies against growth factors and their receptors, 

kinase inhibitors, alicylphospholipids, antimetabothee selected from the group 

25 

30 

consisting of asparaginase, bleomycin, carboplatin, carmustin, chlorambucili 

cisplatin, 	cotaspase, 	cyclophosphamide, 	cytara bine, 	dacarbszine, 
dactinomycin, daunorubicin, doxorubicin(adriamycin), epirubicin, etoposide, 5- 

fluorouracli, 	hexamethylmelamine, 	hydroxurea, 	ifosfamicie, 	irinotecan, 
leucovorin, 	lomustine, 	mechlorethamlne, 	6-mercaptopurine, 	mesna, 
methotrexate, 	mItomycln 	C, 	mitoxantrone, 	prednisolone, 	prednisone, 
procarbazine, 	raloxifene, 	streptozocin, 	tamoxifen, 	thioguanine, 	topotecan, 
vinblastine, 	vincristine, 	vindesine, 	aminoglutethirnide, 	L-asparaginase, 
azathiaprine, 	5-azacylidine 	cladribine, 	busutfan, 	diethylstilbestrol, . 2', 	2'- 
difluorodeoxycytidine, 	docetaxel, 	eryIhrohydroxynonyledenine, 

, 	 . 
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' ethinylestradiol, 	5-fluorodeoxyuridin, 	5-fluorodeoxyuridin 	monophosphate, 

fludarabine 	phosphate, 	tluoxymesterone, 	flutamide, 	hydroxyprogesterone 

caproate, 	idarublcin, 	interferon, 	medroxyprogesterone acetate, 	megestrol 

acetate, 	melphatan, 	mitotane, 	paclitaxel, 	oxaliplatin, 	pentostatin, 	N- 

phosphonoacetyl-L-aspartate 	(PALA), 	plicarnyoin, 	semustine, 	teniposide, 

testosterone 	propionate, 	thiotepa, 	trimethylmelamine, 	uridine, 	vinorelbin, 

epothilone, 	gemdtabine, 	Taxotere, 	EICNU, 	CCNU, 	Dile, 	5-fluorouracil, 
Herceptin, Avastin, Erbitux, Sorafenib, Sleeves, Iressa, Tarceva, raparnycin, 

pestfosine„miltetasine, edelfoslne, actInomr.iln Cr. 

10 

19. Kit comprising a pharmacologically active quantity of at least one compound 

according to Claim 16 and a pharmacologically active quantity of at least one 

further pharmacologically active substance according to any one of Claims 17 

to 18. 
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