example, uncontrolied cell growth and reduced cell death. Stimulation of tumour-
induced growth factors may also be the cause of overstimulation of kinases.
Development of kinase moduiators is therefore of particuiar interest for all pathogeanic

processes influenced by kinzses.

The disclosureinvention is therefore directed at generating novel compounds which are suitable
as modulators of receptor tyrosine kinases and oyloplasmic tyrosine and
sering/threcnine kinases. Since not all kinases connected one behind the other in
misdirected signal transduction cascades - such as, for example, in the case of
Raf/Mak/Erk - have to be present as oncogenic kinases or as constitulively active
enzymes, in this disclosureinvention the non-active kinases will also be considered fo be
therapeutic target proteins, i.e. the new compounds can bind both to acfive and aiso to
non-active kinases and therafore influence the signal transduction.

Naphythyridine derivatives are finding many applications in pharmaceutical industry as
pharmacodynamically active compounds and as buiiding blocks for syntheses.

Naphthyridine derivatives are descrived in the docurment BMCL 2009, 19, 3568 as
MCH1R inhibitors, in the patent WG02008/153752 as modulators of fatty acid amide
hydrolase and in the patents DE 2850828, WO 00/21952, WO 00/43383, WO
01/07432, WO 02/056882, WO 02/08224 and WO2006/021448 as antibacterial agents.
in the patents WO 838/58533, US 2007/0160538 and in the literature reference BMCL
2001, 11, 1907 naphthyridines are described as orexin-1 recepior antagonisis.
Substituted naphthyridines are described in the patent WOZ2000066583 as tyrosine
kinase inhibiiors and in fhe patent application WCO2008150827 as Pi3 kinase inhibitors.
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Summary

In a first aspect, there is provided naphthyridine derivatives of the general formula |

R3
R2 ! SN N\ R4
{
o
=1 N = R5
R&
Formuia |

-in which the substituents R1-R6 have the following meaning:
R1 can, be

{i hydrogen,

{iny unsubstituted or substifuied, saturated or unsaturated alkyl,
{iif) unsubsiituied or subsiituted heterocyciyl,

v) unsubstituied or substituied aryl,

(v} unsubstituied or subsiituted heteroaryl,

{(vi)  halogen,

(il  cyano,

vty alkoxy,

{ix}  amino,

{x} carboxyl, alkoxycarbony!, carboxyalkyl or alkoxycarbonytalkyt,
xiy  alkoxycarbonylamine, alkoxycarbonylaminoalkyl, and

(xify, NRTRS;

R2 can indepsndentiy be
{i} hydrogen,
(i) unsubsiituied or substifuied, saturated or unsaturated alkyl,

(iif) unsubstituted or substituted heterocyeiyl,
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V) unsubstituted or substituted aryl,
V) unsubstituted or substituied hetercaryl,
vi) halogan,

vily  cyano,

(

(

(

(

{viit)  hydroxyl,
(i)  alkoxy,
(x) amino,
{xi)  carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,
{xily  alkoxycarbonylamine, alkoxycarbonylaminoalkyl, and

(xiii} NRTRS;

R3 can be independently be

(i) hydrogen,

(i) unsubstituted or substituted, C,..,-alkanyl or Co.qz-alkenyd,
(i) unsubstituted or subsiituted saturated heterocysivi,

(v}  unsubstituted or substituted aryl,

fv) halngen,

{vi)  cyano,

(viiy  hydroxyl,

fviity  alkoxy,

(i)  amino,

) carboxyl, alkoxycarbonyl, carboxyaltkyl or alkoxycarbonyialkyl,
(x)  alkoxycarbonylamino, alkoxycarbonytamincalky!, and
() NR7RSE;

where af least one of the substituents R1-R3 has {o be an NR7R8 and

where R7 can be hydrogen, alky!, cycloalkyl, heterocyclyl, aryl, hateroaryl,
alkyloycloalkyl, alkylheterocyclyl, alkyiaryl or alkylhetercaryl, and the alkyl, cycloalkyl,
heterocyciyl, aryl and hetercaryl, alkyloycloalkyl, alkylheterocyclyl, alkylaryl or
alkylheteroaryl substituants can, for their part, in turn be substifuted, and where the

alkyl or cycioalkyl substituent can be saturated or unsaturated;

and RE may be:
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-C(YINROR10, where Y is O, S and R9 and R10 may be independantly of one
anather

hydrogen,

unsubsiituted or substituted, saturated or unsaturated alkyi,
unsubstituted or subsiituied, saturated or unsaturated cyclcalkyi,
unsubstituted or substituted haterocyciyl,

unsubstituted or substituted aryl,

or R9 and R10 together may be heaterocycivl,

~C{Y)NR11R12, where Y is NH and R11 and R12 may be independently of one
another '

hydrogen,

unsubstituted ér substituted, saturated or unsaturated alky!,
unsubstituted or substituted, saturated or unsaturated cycicalkyl,
unsubstituted or substituted heterocyciyl,

unsubstituted or substitutad aryl,‘

unsubstituted or substituied heteroaryl,

or R11 and R12 together may be haterocyciyl,

~C(NR13)R14 where R13 is M and R14 may bs
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unsubstituted or substituted, saturated or unsaturated alkyl,

unsubstituted or substituted, saturated or unsaturated cycloalkyl,

{iif) unsubstituted or substituted heterocyciyl,

{iv)  unsubstituted or substituted aryt,

{v) unsubstituted or substifuted heterocaryl,

R4 may be;

(i) hydrogen,

(i) unsubstituted or substituted, saturated or unsaturated alkyl,

(i) unsubstituted or substituied, saturated or unsaturated cycloalkyl,

vy  unsubstititad or substituted heterocycly!,

) unsubsiituied or subsifiuted éry!,

(vi) unsubsiituted or substituted heteroany,

(viiy halogen,

(viii)  cyano,

(ix)  alkoxy,

(%) NR15R16, where R15 can be alkyl, cycioalkyl, heterocyclyi, aryl, heteroaryl,
alkylcyciyl, alkylheterocyciyl, alkylaryl or - alkylhetercaryl, and the afkyi,
cycioalkyl, heterocyclyl, aryl and heteroaryl, alkylcycloalkyl, alicylheterocyciyl,
alkylaryl or alkylhetercaryl substituents can, for their part, in turn be substituted,
R16 can be hydrogen, alkyl, cycloalkyl, heterooyclyl, aryl, heterocaryl, alkylcyelyl,
alkylheterocyciyl, alkylaryl or alkylhsteroaryl, and the alkyl, cycioalkyi,
heterocyclyl, aryl and hetercaryl, alkvicycicalkyl, éikylheterocyciy!, atkylaryl or
alkyiheteroaryl substituents can, for their part, in turn be substituted,
or R15 and R16 are together heterocyclyl, where heterocyclyl can, for their part,
in furn be substituted, |
and where the alkyl or cycloalkyl substituent can be saturated or unsaturated:

) OR17, where R17 can be alkyl, cycloalkyl, heterocyclyl, aryi, heteroaryl,

alkyleycloalkyl, alkylheterocyclyl, alkylaryl or alkyiheteroaryi, and the alkyl,
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cycioatkyl, heterccyciyl, aryl, hetercaryl, alkyicycloalky!, alkylheterocyclivl,
alkylary! or alkylheteroary! subéﬁtuents can, for their part, in tum be subsiituted,
anc whare the alky! ar cyclcalyl substituent can be saturated or unsaturated;

SR18, where R18 can be alkyl, cycloalkyl, heterccycivi, aryi, hetercaryl,
alkylcycioalkyl, alkylheterocyoiyl, alkylaryl or alkylhetercaryl, and the alkyl,
cycloalkyi, heterocyclyl, aryl and hetercaryl, alkyicycloalkyl, alkylheterocychyl,
alkyiary! or alkylheteroary! subsiituents can, for their part, in turn be substituted,

and whare the alkyl or cysicalkyl subfituent can be safurated or unsaturated;

and RS may independently be

(7
(if)
(i)

{xii}

(xiil)

hydrogen,

unsubstituted or substituied, saturated or unsaturated alkyl,

unsubstituted or subsiituted, saturaied or unsaiurated cycloalkyl,
unsubstituted or substituted haterocycivi,

unsubstituted or substituted aryl,

unsubstifuted or substituted hetarcaryi,

halogen,

cyano,

hydroxyl,

alkoxy,

NR15R16, where R15 and R16 can, independently of each other, be hydrogen,
alkyl, cycloalkyl, hetercoyciyl, aryl, hetercaryl, alkylcyclyl, alkylheterocyciyi,
alkylaryl or alkylheteroaryl, and the alkyl, cycloalkyl, heterocyciyl, aryl and
heteroaryl, alkylcycloalkyl, alkylheterocyclyl, alkylaryl or alkylheteroary!
subsiituents can, for their part, in turn be substituted,

or R15 and R16 ars together haterocyclyl, where hsterocyciyl can, for their
part, in turn be subsiituted,

and where the alkyl or cycloalky! substituent can be saturated or unsaturated;
OR17, where R17 can be alkyl, cycloalkyl, heterocycivi, aryl, heteroaryl,
alkyloycicalky!, alkytheterocyctyl, alkyiaryl or alkylheteroaryl, and the alkyt,
cycioalkyl, heterocycivl, aryl, heltercaryl, alkyicycloalky!, alkylheterocycivi,
alkylaryl or alkylheteroaryl substituents can, for their part, in turn be substituted,
and where the alkyl or cycloalkyl substituent can be saturated or unsaturated;

SR18, whare R18 can be alkyl, cycloalkyl, heterocyciyl, aryl, hetercaryl,

alkytcycicalky!, alkylhetsrocyciyl, alkylaryl or alkylheteroaryl, and the alkyl,
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cycioalkyl, heterocycivl, aryl and hetercaryl, alkyicycloalkyl, alkylhaterocyciyl,
alkylaryl or alkytheteroaryl substituents can, for their part, in furn be substituted,

and where the alkyl or cycioalkyl substifuent can be saturated or unsaturatad,

and R8 may independently be

(xii)

hydrogen,

unsubstifuted or subsiituted, C_1z-alkanyl or Cyp~alkenyl,

unsubstituted or substituted, saturated or unsaturated cycloalkyl,

unsubsiituted or substituted saturated heterocyclvl,

unsubsiituted or substituted aryl,

halogen,

cyano,

hydroxyi,

atkoxy,

NR15R16, where R15 and R16 can, independently of each other, be hydrogen,
alkyl, cycloalkyl, heterocyclyl, aryl, hsteroaryl, alkyloyciyl, alkylheterocyciyl,
alkylaryl or alkylhetercaryl, and the alkyl, cycloalkyi, heterocyciyl, aryl and
hetercaryl, alkylcycloalkyl, alkylheterocyclyl, alkvlaryl or alkylhetercaryl
substituents can, for their part, in fum be substifuted,

or R15 and R16 ars together heterocyclyl, where heterocyclyl can, for their
part, in furn be substituted,

and where the alkyl or cycloalkyl substituent can be safurated or unsaturated;
OR17, where R17 can be alkyl, cycioalkyl, haterocyciyl, aryl, heteroaryl,
alkyicycloalkyl, alkylheterocyciyl, alkylaryl or alkylheteroaryl, and the alkyl,
cyclcaliyl, heterocyclyl, aryl, heteroanyl, alkyloycloalkyl, alkyiheterocycliyl,
alkylaryi or alkylheteroaryl substifuenis can, for their part, in fum be substifited,
and where ihs alky! or cycloalkyl substituent can be saturated or unsaturated;
SR18, where R18 can be alkyl, cycloalkyl, hsterocyclyl, aryl, heteroaryl,
alkylcycioalkyl, alkylheterocyclyl, alkytaryl or alkylheteroaryl, and the alkyl,
cycloalkyl, heterocyclyl, aryl and hetercaryl, alkyicycioalkyl, alkylheterocyciyi,
alkylary! or atkylheiercaryl subsiifuents can, for their part, in turn be substituied,

anc whare the alkyl or cycloalkyl substitueni can be saturated or unsaturated;

whara gt least one of the substituents R4-RE has to be an unsubstifuted or substituied
{hetero)aryl or NR15R 16,



their physiologically acceptabie salts, hydrates, solvates, whers the compounds of the

general formula {I) and their salts, hydrates or solvates may be present in the form of

their racemates, enantiomers and/or diastereomars, or in the form of mixtures of the

enantiomers and/or diastersomers, in the form of the tautomers and their polymomhic

forms.

in a second aspect, there is provided a pharmaceutical composition comprising a

pharmacologically active amount of at least one compound as defined herein.

In a third aspect, there is provided a compound as defined herein for use as medicament,

In a fourth aspect, there is provided the use of the naphthyridine derivatives of the general

Formula | as defined herein as therapeutic active ingredients for producing medicaments for the

freatment of disorders which result from misdirected cellular signal transduction processes.

in a fifth aspect, there is provided a medicament for trealing disorders which result from

misdirected cellular signal transduction processes, comprising at least one naphthyridine

derivative as defined herein.

in a sixth aspect, there is provided a process for preparing a medicament as defined herein,

characterized in that one or more naphthyridine derivatives as defined herein are processed fo

pharmaceutical preparations or converted into a therapeutically usable form with acceptable

carriers and/or auxiliaries.

Description of the inveniion

The present invention relates to kinase modulators of the naphthyridine type and to the
preparation and use thereof as medicaments for the modutation of misdirected cellular
signal transduction processes, in particular for influencing the function of tyrosine and

serinefthreonine kinasas and for the treatment of malignant or benign tumours and
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Claims

1, Naphthyridine derivetives of the genaral jormula |

R3
R2 SN N\ R4
1
1 M RS
RS
Formula 1

-in which the substituents R1-RE€ have the following meaning:

R1 can,independentiv-ofcach-ethes be

{ hydrogen,

(i) unsubstituiad or substituted, saturated or unsaturated alkyl,
(i) unsubsfifuted or substifuted hetarocyciyt,

{ivy  unsubstituted or substituted aryl,

(v) unsubstituted or substitutad heteroaryl,

{(viy  halogen,

{(vity  cyano,

{vitiy  alkoxy,

(i) arning,

) carboxy!, alkoxycarbony!, carboxyalky! or alkoxycarbonyialkyl,
{xi) atkoxycarbonyiamine, alkoxycarbonylamincalkyl, and

(xii) NRTRS;

R2 can indepandently be

{1 hydrogsn,

{if) unsubstituisd or substituted, saturated ar unsalurated aikyl,
{1it) unsubstituied or substitutad heterocyciyl,
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(x) carboxyl, atkoxycarbonyl, carboxyalkyl or alkoxycarbonytatkyl,

(x)  alkoxycarbonylamino, alkoxycarbonylamincalky!, and

(xi) NR7R8

where at isast one of the subsiituents R1 or R3 has ic be an NR7RS8 and

where R7 can bes hydrogen, elkyl, cycloalky!, heterocycivl, aryl, hetercary,
alkylcycioalkyl, alkylheterocyclyl, alkyiaryl or altkylhstercaryl, and the alkyl, cycloalkyl,
heierocyclyl, aryl and heieroaryl, alkyicycloalkyl, alkytheterocyclyl, alkylaryl or
alkyltheteroaryl substifuents can, for their part, in fum be substituied,

and where the alkyl or cycloalky! substituent can be sajurated or unsaturated;

and =8 may be:

-CYINROR10, where Y is O, S and RS and R1C may be independantly of one
another

, .
(i hvdrogen,

{iH unsubstituied or substiiuted, saturated or unsaturated akkyl,

{iif) unsubstituted or substituted-, sSaturated or unsaturated cycloalkyl,
{(iv)  unsubstituted or subsiituted heterocyciyl,

(v} unsubstituted or substituted arvi,

{vi) or RY and R10 together may be heterocyciyl,

-CIYINRTIR1Z, where Y is NH and R11 and R12 may bs independently of ong
another

)] hydrogan,
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ity unsubstituted or substituted, saturated or unsaturatzed alkyl,
(Y unsubstituted or substituted, saturated or unsaturated cycioatkyl,
(v  unsubstituted or substituted heterosysiyl,

{v} unsubstituied or substituied anyl,

(vi)  orRY and R10 together may be nsterocyciyl,

R2 can he

(D) hydrogen,

(if) unsubsiituted or substituted, saturated: or unsaturatad alkyi,

R4 may: be

(i) hydrogen,

(i) unsubstifuted or substituted, saturated or unsaturated atkyl,

R6 may indepsndeantly be
{1 hvdrogen,

{ii) unsubstituted or substituted, C._-alkanyl or Coqz-alkenyl,
R5 may be:

(1) unsubsiituted or substifuted aryl,

(it} unsubsfituted or substituted heteroaryl,

{iif) NR15R16, where R15 and R18 can, independantly of sach other, be hydrogan,
alkyl, cycloalkyl, heterocysiyl, aryl, heteroanyt, alkyloyelyl, alkyliheterocyciyi,
alkytaryl or alkylhsiercaryl, and the alky!, cycloalkyl, hsterocyciyl, aryl and



