VEGFR- 2 and VEGFR-3 | nhibitory Anthranilam de Pyridones This application
clains the benefit of the filing date of U S. Provisional Application
Serial No. 60/482,009 filed June 25, 2003. The invention relates to VEGFR-2
and VEGFR-3 inhibitory anthranilam de pyridones and their use as
pharmaceutical agents for treating diseases that are triggered by

persi stent angi ogenesis. Persistent angi ogenesis can be the cause or
precondition of various di seases, such as tunor or netastasis growh,

psori asis; arthrltls such_as rheunat0|d arthritis, . henangi ong,
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gl aucoma; renal diseases, such as gl onerul onephritis, diabetic nephropathy,

mal i gnant  nephhis aBRlicatiers¢laimsithe bensfitofifhe f toptltiS. Broyisienabre, transpl ant
rejections and glonerul opathy; fibrotic diseases, such as cirrhosis of the
l i ver, nedaphdatibn Setidl NoprédV482¢l0atfiledlude 85,2063. and arteri osclerosis, or can

result in an aggravation of these diseases. Persistent angi ogenesis is

i nduced by t heThaibertiowelatey taVEGFRIZARANW BGFR-SAnhibAdry aMfbcnilamideexert this
action, it is necessary that VEG bind to the receptor, and a tyrosine

phosphor yk@ﬁ R8s Akl thételgead phma%sducalragbm rcrr%auﬁgmséagésl tRdt afd trigBGed/EGH
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vascul ar t1ons, such as tunor

Persistent angiogenesis can be the cause or precondition of various diseases, such
as tumor or metastasis growth, psoriasis; arthritis, such as rheumatoid arthritis,
hemangioma, angiofibroma; eye diseases, such as diabetic retinopathy, neovascular
glaucoma; renal diseases, such as glomerulonephritis, diabetic nephropathy, malignant
nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections and
glomerulopathy; fibrotic diseases, such as cirrhosis of the liver, mesangial cell
proliferative diseases and arteriosclerosis, or can result in an aggravation of these
diseases.

Persistent angiogenesis is induced by the factor VEGF via its receptor. So that
VEGF can exert this action, it is necessary that VEGF bind to the receptor, and a tyrosine
phosphorylation is induced.

Direct or indirect inhibition of the VEGF receptor (VEGF = vascular endothelial
growth factor) can be used for treating such diseases and other VEGF-induced
pathological angiogenesis and vascular permeable conditions, such as tumor
vascularization. For example, it is known that the growth of tumors can be inhibited by

soluble receptors and antibodies against VEGFE.



vascul ari zation. For exanple, it is known that the growth of tunors can be
i nhibited by soluble receptors and anti bodi es agai nst VEG-. 2
Ant hrani | am de pyridonam des that are used as pharnaceutical agents for
treating psoriasis; arthritis, such as rheumatoid arthritis, hemangi oma,
angi of i broma; eye di seases, such as diabetic retinopathy, neovascul ar
gl aucoma; renal diseases, such as gl on2rul onephritis, diabetic nephropathy,
mal i gnant nephroscl erosis, thronbic m croangi opathic syndronme, transpl ant
rejections and gl onerul opathy; fibrotic diseases, such as cjrrhosis of the
liver, mesangi épt%@llﬁmW&mﬂwﬁlﬁ%hﬂi%%gig% pharmageuled] peerbsios reating; yrjes to
nerve tissue, and for inhibiting the reocclusion of vessels after balloon
cat het er Psariagisrasthitis,syclyesobenragtoid aghting hpmangioma fapgiofipmes ayecdiseasisyi ces ar e
used to keep vessels open, such as, e.g., stents, are known from WO
00/ 27820 ¢whgs diabgtinmstiror@giy, ndivescoburglaucniss; rérat disgasesk suphvasf r om WO 00/ 27820
are generally effective in the indications cited, but their effectiveness
i's not Vvegloneroiephrity] diabetiduiephtdpathyanaliknantrdplscosdierbsigrtkrofibihl y ef fecti ve
but al so exhibit good inhibition of the Cytochrone P 450 isoenzyne 3A4 are
al so knowmiérbMMBiopRtR3éRdRbhR2 trarspRint @&ﬂmra%%lo%e%@@pmﬁ%mm&%s; s one of
p

the essential netabolic enzynes via which armaceutical agents are

degraded. oA o Rl bPhelivet, MelarsAEAFMTRAFARElRadel artdfcleRI5D! ©

phar maceuti cal agent Interadtions, especially in the case of multinorbid
B?E)ibfgtns t ﬁ]rglt?rtie%s nc'? %grvgvligsrtlle,rrélilllcltfé)rqlrlﬁibglin%?ﬁesr%ogc?lpsgointc;f%géss)els aﬁgxelga‘:flo%lll %a?th&c)a(ri sts the
treatment, in vascular prosthetics or after mechanical devices are used to keep vessels open,
such as, e.g., stents, are known from WO 00/27820 (e.g., Example 38).
The compounds that are known from WO 00/27820 are generally effective in the
indications cited, but their effectiveness is not very pronounced.
Anthranilic acid amides that are highly effective but also exhibit good inhibition
of the Cytochrome P 450 isoenzyme 3A4 are also known from WO 03/040102. The
Cytochrome P 450 isoenzyme 3A4 is one of the essential metabolic enzymes via which
pharmaceutical agents are degraded. An inhibition of this isoenzyme results in
undesirable pharmaceutical agent interactions, especially in the case of multimorbid
patients (patients with multiple disease conditions). There also exists the problem that in
a combination therapy with other medications, increased toxicity occurs, which results
from the inhibition of the degradation of the compounds and the associated excessive
serum levels.
There is therefore the desire for active ingredients that on the one hand are

effective and on the other hand are more compatible or do not exhibit any undesirable

side effects.



a conbination therapy with other nedications, increased toxicity occurs,
which results fromthe inhibition of the degradation of the conpounds and

t he associ ated excessive serumlevels. There is therefore the desire for
active ingredients that on the one hand are effective and on the other hand
are nore conpati ble or do not exhibit any undesirable side effects. 3 It
has now been found that conmpounds of géneral formula | in which A stands for
an aryl or heteroaryl, X stands for hydrogen or fluorine, R and R2,

i ndependently of one anot st and f ydrogen, hal ogen, C1-Cl12- alkyl,
Cl- C12- al koxy- %baﬁ’%wg? PE‘?‘H& thaicomp Jsdr} e“a‘?%&?‘j“"'@%i Clo- cycl oal kyl or
hal o- C3- d o-cycl oal kyl, and Y stands for a bond or for oxygen or for the
group -S-, -S(O- or -S2-, as well as isoners, enantioners, diastereoners
and salts thereof, overcone the above- |nd|cated drawbacks. Al kyl is defined
in each case as a straight-chain or branchgdialkyl radi cal, such as, for
exanpl e, nethyl, ethyl, propyl, ksopr@pyl butyl, isobutyl, sec-butyl,
pentyl, isopentyl or hexyl, heptyl cty& nonyl decyl, undecyl, or
dodecyl .

N R’

NH

(@,
in which

A stands for an aryl or heteroaryl,

X stands for hydrogen or fluorine,

R' and R?, independently of one another, stand for hydrogen, halogen, C,-Ci,-
alkyl, C,-C;-alkoxy-C;-C,¢-alkylene, halo-C;-C,e-alkyl, C3-C;o-
cycloalkyl or halo-C;-Cyg-cycloalkyl, and

Y stands for a bond or for oxygen or for the group -S-, -S{(0)- or -SO»-, as
well as isomers, enantiomers, diastereomers and salts thereof,

overcome the above-indicated drawbacks.

Alkyl is defined in each case as a straight-chain or branched alkyl radical, such as,
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl, isopentyl
or hexyl, heptyl, octyl, nonyl, decyl, undecyl, or dodecyl.

Alkoxy is defined in each case as a straight-chain or branched alkoxy radical,

such as, for example, methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy,



Al koxy is defined in each case as a straight-chain or branched al koxy
radi cal, such as, for exanple, nethyloxy, ethyloxy, propyloxy,
i sopropyl oxy, butyloxy, 4 isobutyloxy, sec-butyloxy, pentyloxy,
i sopentyl oxy, hexyl oxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyl oxy
or dodecyl oxy, Cycloal kyls are deflned as nonocyclic al kyl rings, such as
cycl opropyl, cyclobutyl, cyclopentyl, 4cycl ohexyl, or cycl oheptyl,
cycl ooctyl, cyclononyl or cyclodecyl but al so blcyclic rings or tricyclic
rings, suc for exa ianantan aIk radlcqyé can contain,
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i nst ead ofSOP%\@IOé&’rSB‘é uty &Hspe“ yol’so oxyi%?’ﬁ’ ylo@hc? oxygen,

sul fur and/or nitrogen. Those heteroc cloalkyls mnth 3to 8 ring atons are
preferred“"‘i‘%‘i”ﬁ’g@%y%‘yd‘é!‘]? oY 9 dedeqy Oéé(se as fluorine, chlorine, bromne or
iodine. Haloalkyl is defined as an al kyl radical, which can be substituted
in one or noreCyplpallnds atg definebasgpenecychiseliat yingy aerhascysloprepdh case conprises
3-12 carbon atons and can in each case be benzocondensed. For exanpl e,

t her e can chdobmiyls éyolvpentyk yydlaprppensycloheptyll cypbovchiiicyolphonybbenyl ,  tropyl,
cycl ooct adi enyl, indenyl, naphthyl, azul enyl, biphenyl, fluorenyl,
ant hr acenylcloddcdl, but lle tiagiche tingsydr tfiadiic eihgs, fuchas Yot atnplqaparhaemyB- 16 ring
atons, and instead of the carbon can contain one or nore heteroatons that
are the sane OCbeﬁlicﬁrr@dﬂEa]s S4Cddn@$n, instead of the carbon atoms, one or more
heteroatoms, such as oxygen, sulfur and/or nitrogen. Those heterocycloalkyls with 3 to 8
ring atoms are preferred.
Halogen is defined in each case as fluorine, chlorine, bromine or iodine.
Haloalkyt is defined as an alkyl radical, which can be substituted in one or more
places with halogen.
The aryl radical in each case comprises 3-12 carbon atoms and can in each case
be benzocondensed.
For example, there can be mentioned: cyclopropenyl, cyclopentadienyl, phenyl,
tropyl, cyclooctadienyl, indenyl, naphthyl, azulenyl, biphenyl, fluorenyl, anthracenyl, etc.
The heteroaryl radical in each case comprises 3-16 ring atoms, and instead of the
carbon can contain one or more heteroatoms that are the same or different, such as
oxygen, nitrogen or sulfur, in the ring, and can be monocyclic, bicyclic, or tricyclic, and
in addition in each case can be benzocondensed.
For example, there can be mentioned:
Thienyl, furanyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,

isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, etc., and benzo derivatives thereof, such

as, e.g., benzofuranyl, benzothienyl, benzoxazolyl, benzimidazolyl, indazolyl, indolyl,



oxygen, nitrogen or sulfur, in the ring, and can be nonocyclic, bicyclic, or
tricyclic, and in addition in each case can be benzocondensed. For exanpl e,
there can be nentioned: Thienyl, furanyl, pyrrolyl, oxazolyl, thiazolyl,

i m dazol yl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azolyl, etc., and benzo derivatives thereof, such as, e.g.,
benzof uranyl, benzot hi enyl, benzoxazol?l, benzi m dazol yl, indazolyl,

indolyl, 5 isoindolyl, etc.; or pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl . triazinyl etc.., and .benzo. derjvatiy her eo h.as, e.dg.
el o5l oI B RS KNS el DL E Rl B

qui nol yl, “r'soqui or purinyl; etc., and
benzo deriyvatives. thereof; or qui.nglinyl. . isoquinolinyl..cjnnoljnyl,

oht hal azi AGHVRURER tHEES0h FURPIaS: S SRV FORinelin R OF Feachyl idstigiobyi ny
carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, xanthenyl,
or oxepi nprrimd¢eic., ad bepzodsriyatiyssiiereal; erpumelisyl, seanelySicHmeYntal | y
conpatible salts of organic and inorganic bases are suitable as salts, such
as, for ephthplaginyl peinazolioyll quinetalinylenapbbwridingh ptesidingh ¢atbpralyli amsidéatt h sal ts
as well as N-nethyl-glucam ne, dinethyl-glucam ne, ethyl- glucam ne, |ysine,
1, 6- hexadiphenariayl, phdnatiddzanyl thenalaringls amthenyl, saoompényhetc.serinol , tris-

hydr oxy- met hyl - am no- net hane, am nopropanedi ol, Sovak base, and

1-am no- 2, 3, 4- Ifhmtzaidedrburdis indiided, @ physidog@ealyicBmpititle e of bh@nic and

physi ol ogically conpatible salts of organic and inorganic acids are

sui tabl e, jehiAhsbYHE QERbRI s SalfC bikh a8 Ubf alipled tleGead?HASRBR dliGa11AGIST
and alkaline-earth salts as well as N-methyl-glucamine, dimethyl-glucamine, ethyl-
glucamine, lysine, 1,6-hexadiamine, ethanolamine, glucosamine, sarcosine, serinol, tris-
hydroxy-methyl-amino-methane, aminopropanediol, Sovak base, and 1-amino-2,3,4-
butanetriol.

If a basic group is included, the physiologically compatible salts of organic and

inorganic acids are suitable, such as hydrochloric acid, sulfuric acid, phosphoric acid,
citric acid, tartaric acid, fumaric acid, i.a.

Those compounds of general formula I in which

A stands for a phenyl or pyridyl,

X stands for hydrogen or fluorine,

R' and R?, independently of one another, stand for hydrogen, halogen, C,-C»-
alkyl, C;-Cs-alkoxy-C;-C,¢-alkylene, halo-C;-Cip-alkyl, C3-Cio-
cycloalkyl or halo-Cs3-Cg-cycloalkyl and

Y stands for a bond or for oxygen or for the group -S-, -S(O)- or -80;-, as

well as isomers, enantiomers, diastereomer and salts thereof,

have special properties.



citric acid, tartaric acid, fumaric acid, i.a. Those conpounds of general
formula | in which A stands for a phenyl or pyridyl, X stands for hydrogen
or fluorine, Rl and R2, independently of one another, stand for hydrogen,
hal ogen, Cl-Cl12- al kyl, C1-Cl12-al koxy-Cl-d o-al kyl ene, hal o-Cl-C o-al kyl,
C3- Clo- cycl oal kyl or hal o- C3-Cl10-cycl oal kyl and Y stands for a bond or for
oxygen or for the group -S-, -S(O- or6-SC2-, as well as isoners,

enanti oners, diastereonmer and salts thereof, have special properties. 6

Those conpounds, of general formula | in whic A stands for a phenyl, X
stands for hyd?@ﬁ@ﬁgﬁ?oW} 8?3?5?“%%“&#@“ }“ghdependently of one anot her
stand for hydrogen, hal ogen, Cl-Cl12- al kyl, Cl1-C12-al koxy-Cl-C10-al kyl ene,
hal o-C - C o-al Ryl , ¢sndsifera peableal kyl or  hal o- C3- C10- cycl oal kyl, and’ Y
stands for a bond or for oxygen or for the group -S-, -S(O- or -S2-, as
wel | as isoner¥ -enstndsdonrydrogdn asflegringners, and salts thereof, are

especi al | y advant ageous.
R! and R?, independently of one another, stand for hydrogen, halogen, C;-C»-

alkyl, C;-Cyz-alkoxy-C;-Cio-alkylene, halo-C,-Cje-alkyl, C3-Co-
cycloalkyl or halo-C;-Cig-cycloalkyl, and

Y stands for a bond or for oxygen or for the group -S-, -S(O)- or -50,-,
as well as isomers, enantiomers, diastereomers, and salts thereof,

are especially advantageous.

Those compounds of general formula I in which

A stands for a phenyl,

X stands for hydrogen,

R' and R?, independently of one another, stand for hydrogen, halogen, Cy-Cy2-
alkyl, C;-Cz-alkoxy-C;-C,¢-alkylene, halo-C,;-Cyg-alkyl, C3-Co-
cycloalkyl or halo-C;-C p-cycloalkyl, and

Y stands for a bond or for oxygen or for the group -S-, -S(0)- or -SO;-, as
well as isomers, enantiomers, diastereomers, and salts thereof,

are preferred.

The compounds of general formula I according to the invention also contain the
possible tautomeric forms and comprise the E- or Z-isomers or, if a chiral center is
present, also the racemates and enantiomers.

The compounds of formula I as well as their physiologically compatible salts can

be used as pharmaceutical agents based on their inhibitory activity relative to the



Those conpounds of general formula | in which A stands for a phenyl, X
stands for hydrogen, R and R2, independently of one another, stand for
hydr ogen, hal ogen, C,-Cl2- al kyl, Cl-Cl12-al koxy-d -d o-al kyl ene,

hal o- C1- C10- al kyl, C3-C10- cycl oal kyl or hal o- C3-C10-cycl oal kyl, and Y
stands for a bond or for oxygen or for_the group -S-, -S(O- or -SO2-, as
wel | as isoners, enantioners, diasterebners, and salts thereof, are
preferred. The conpounds of general forrmula | according to the invention
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or, if a €& cen pr €s € facemates and enantioners. The

conpounds of formula.l as well .as, their .physiologically c atibl e salts can
be used a&%% pg.rr&tgcavaxgtronﬁ%ﬁpgglggg%%Fagﬁg %ﬁﬁast ﬁ‘rﬁ‘%ﬁv‘%‘?‘g" aPcf?I?l%e&y rel ative
to the 7 ghosp,hor | ation of the VEGF receptor. Based on their profile of
action, tR¥PESHITBLAHERESHEBor ding to the invention are suitable for treating
di seases that are caused or pronoted by persistent angi ogenesis. Since the
conpounds of f Singeithe comppends o farmuladdiraislentifiddias iehikbitass of the trgsiesi ne ki nases
KDR, FLT-1 and FLT-4, they are suitable in particular for treating those

di seases kinases KDR, FLT-1 and FLT-4, they are suitable in particular for treating those diseases

that are caused or promoted by persistent angiogenesis that is triggered via the VEGF
receptor or by an increase in vascular permeability.

The subject of this invention is also the use of the compounds according to the
invention as inhibitors of the tyrosine kinases KDR, FLT-1 and FLT-4.

Subjects of this invention are thus also pharmaceutical agents for treating tumors
or use thereof.

The compounds according to the invention can be used either alone orin a
formulation as pharmaceutical agents for treating tumor or metastasis growth, psoriasis,
Kaposi’s sarcoma, restenosis, such as, e.g., stent-induced restenosis, endometriosis,
Crohn’s disease, Hodgkin’s disease, leukemia, arthritis, such as rheumatoid arthritis,
hemangioma, angiofibroma; eye diseases, such as diabetic retinopathy, neovascular
glaucoma; renal diseases, such as glomerulonephritis, diabetic nephropathy, malignant
nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections and
glomerulopathy; fibrotic diseases, such as cirrhosis of the liver, mesangial cell
proliferative diseases, arteriosclerosis, injuries to nerve tissue, and for inhibiting the
reocclusion of vessels after balloon catheter treatment, in vascular prosthetics or after

mechanical devices are used to keep vessels open, such as, e.g., stents, as



that are caused or pronoted by persistent angi ogenesis that is triggered via
the VEG- receptor or by an increase in vascular perneability. The subject

of this invention is also the use of the conpounds according to the
invention as inhibitors of the tyrosine kinases KDR, FLT-1 and FLT-4.

Subj ects of this invention are thus al so pharmaceutical agents for treating
tunmors or use thereof. The conpounds 8ccording to the invention can be used
either alone or in a fornulation as pharnmaceutical agents for treating

tunor or petastasis growh soriasis aposi ' s. sar.cqma, testenosis, such
asr e g, TBREOPINE A R AR e e 58 0 Yo BRIl B Sbase.
Hodgki n' s di segse, .l.eukem a; arthritis, such as rheumatoid arthritis,
hemangi on8®M3A 4P 8P onm; eye di seases, such as diabetic retinopathy,
neovascul ar gl aucoma; renal diseases, such as glonerulonephritis, diabetic
nephr opat hy, ki treghiaginjuri¢s haeseectissiep gik scahforration onithe By sitss S#HIC syndr one,
transplant rejections and gl onerul opathy; fibrotic diseases, such as

ci rrhosi s poiverteibwlth thercpmpewsis gécatdingtiolthe ipyankiphi,éicas¢ay forviatiernis prevented
arteriosclerosis, injuries to nerve tissue, and for inhibiting the

reoccl usi Gmpiccweing béfsreahd Stonbakboen. Gatbmiskiictioh efithamatve compatadcubald
prosthetics or after nechanical devices are used to keep vessels open, such

as, e.g., 1ak®pi®ilita#sd. 8 | mMmunosuppr essi ve agents, for supporting scar-free
healing, in senile keratosis and in contact dermatitis.

The formation of ascites in patients can also be suppressed with the compounds
according to the invention. VEGF-induced edemas can also be suppressed.

Lymphangiogenesis plays an important role in lymphogenic metastasizing
(Karpanen, T. et al., Cancere Res. 2001 Mar 1, 61(5): 1786-90, Veikkola, T., et al., EMBO
J. 2001, Mar 15; 20 (6): 1223-31).

The compounds according to the invention now also show excellent action as
VEGEFR kinase 3 inhibitors and are therefore also suitable as effective inhibitors of
lymphangiogenesis.

By a treatment with the compounds according to the invention, not only a reduction
of the size of metastases but also a reduction of the number of metastases is achieved.

Such pharmaceutical agents, their formulations and uses are also subjects of this
invention.

The invention thus also relates to the use of the compounds of general formula I for
the production of a pharmaceutical agent for use as or for treatment of psoriasis, Kaposi’s
sarcoma, restenosis, such as, e.g., stent-induced restenosis, endometriosis, Crohn’s
disease, Hodgkin’s disease, leukemia; arthritis, such as rheumatoid arthritis,

hemangioma, angiofibroma; eye diseases, such as diabetic retinopathy, neovascular



In treating injuries to nerve tissue, quick scar formation on the injury
sites can be prevented with the conpounds according to the invention, i.e.,
scar formation is prevented fromoccurring before the axons reconnect. A
reconstruction of the nerve conpounds would thus be facilitated. The
formati on of ascites in patients can also be suppressed with the conpounds
according to the invention. VEGF- i nduc@d edenas can al so be suppr essed.
Lynphangi ogenesi s plays an inportant role in |ynphogeni c netastasizing
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The invention thus also relates to the use of the conpounds of general
for mul a | rdooclusivinef yassadiuaftar ballah cathptearesiment; incabcuday pritstheties angieras or f or
treatnent of psoriasis, Kaposi's sarcom, restenosis, such as, e.g.,

st ent - i ndu@EekhnicAbde® oS re us«ltd QBE! vekseBiopen, iR, &g., drECase,

di sease, |leukem a; arthritis, such as rheumatoid arthritis,

Hodgkin' s

immunosuppressive agents, as a support in scar-free healing, in senile keratosis and in

contact dermatitis.

The formation of ascites in patients can also be suppressed with the compounds

according to the invention. VEGF-induced edemas can also be suppressed.

To use the compounds of formula I as pharmaceutical agents, the latter are

brought into the form of a pharmaceutical preparation, which in addition to the active

ingredient for enteral or parenteral administration contains suitable pharmaceutical,

organic or inorganic inert carrier materials, such as, for example, water, gelatin, gum

arabic, lactose, starch, magnesium stearate, talc, vegetable oils, polyalkylene glycols, etc.

The pharmaceutical preparations can be present in solid form, for example as tablets,

coated tablets, suppositories, or capsules, or in liquid form, for example as solutions,

suspensions or emulsions. They optionally contain, moreover, adjuvants such as

preservatives, stabilizers, wetting agents or emulsifiers, salts for changing osmotic

pressure or buffers.

For parenteral administration, especially injection solutions or suspensions,

especially aqueous solutions of the active compounds in polyhydroxyethoxylated castor

oil, are suitable.



hemangi oma, angi ofi broma; eye di seases, such as diabetic retinopathy,
neovascul ar 9 gl aucoma; renal diseases, such as glonerul onephritis, diabetic
nephr opat hy, nalignant nephrosclerosis, thronbic m croangi opathic syndrone,
transpl ant rejections and glonerul opathy; fibrotic diseases, such as
cirrhosis of the liver, nesangial cell proliferative diseases,
arteriosclerosis, injuries to nerve til¥sue, and for inhibiting the
reoccl usi on of vessels after balloon catheter treatnent, in vascul ar
prosthetics or after nechani devices are used. to E essels open, such
as, e.g., stenf§carger SYFtﬁWﬁ’rﬁb‘Etngp?“é‘é’EF uVapeR as splts of ‘E‘b%é SorafinAl o - f r ee
heallng in senile keratosis and in contact dermatitis. The formation of
ascites i fr pantiphaspbobipids. Autelsqmixuisy thereobes Wrll #5 inpsomenfeanAwenenitcor di ng t o
the invention. VEG-induced edemas can al so be suppressed. To use the
conpounds thefeof camalcebelusad phar maceuti cal agents, the latter are brought
into the formof a pharmaceutical preparation, which in addition to the
active i ngredFardralfadmiistiazion) espéciglhriabitterahted tiblers st capsulenwitlonatcai ns
sui t abl e pharmaceutical, organic or inorganic inert carrier materials, such

as, for exai®drob@tbsh vellElebi Bindedd) Bucheds T dkambRC la0fRe, cBinAdtdith olmBgNesi um
stearate, talc, vegetable oils, polyal kylene glycols, etc. The

phar maceuplgals &ﬁa&rsﬁtwﬁwsTﬁmﬁﬁls{qﬁtﬁﬁﬁ&h alsB b8 @hrkida Y i Lfarfoﬁff%ﬁa{ e as
t abl et s, coate t abl et's, suppositories, or capsules, or |n lIiquid form for

exanpl e ags re%m Sas u%gstg%ﬁﬁéh rﬁlogglly a%e%{eggi' or, 1TH§%S§%P}, 089311 1laneccmt ain,

nor eover , j uvan

flavoring substances, is added.

The dosage of the active ingredients can vary depending on the method of
administration, age and weight of the patient, type and severity of the disease to be
treated and similar factors. The daily dose is 0.5-1000 mg, preferably 50-200 mg,
whereby the dose can be given as a single dose to be administered once or divided into 2
or more daily doses.

The above-described formulations and forms for dispensing are also subjects of
this invention.

The production of the compounds according to the invention is carried out
according to methods that are known in the art. For example, compounds of general

formula I are obtained in that a compound of general formula II



preservatives, stabilizers, wetting agents or enmulsifiers, salts for
changi ng osnotic pressure or buffers. For parenteral adm nistration,
especially injection solutions or suspensions, especially aqueous sol utions
of the active conpounds in polyhydroxyethoxyl ated castor oil, are suitable.
10 As carrier systenms, surface-active adjuvants such as salts of bile acids
or animal or plant phospholi pids, butllal so mixtures thereof as well as

| i posonmes or conponents thereof can al so be used. For oral adm nistration,
especially tablets, coated tabletsyr cgpsules with talc and/or hydrocarbon
vehi cl es or binders, such as for exdanpl ff, | @tose, corn starch or potato

starch, are suitable. The adm ni sira{iet~gsh al so be carried out in liquid
form such as, for exanple, as j ich optionally a sweetener or, if
necessary, one or nore flavori ntances, i s added. The dosage of the
active ingredients can vary dependiig oNHi he net hod of adm nistration, age
and wei ght of the patient, type and severity of the disease to be treated
and simlar factors. The daily dose is 0.5-1000 ng, preferably 50-200 ng,
whereby the dose can be given as a single dose to be adm nistered once or
divided into 2 or nore daily doses. The above-described fornul ati ons and

forms for dispensing are al so subjects of

(i),

in which X has the meaning that is indicated in general formula I and R* stands for
hydrogen or C;-Cg-alkyl, is first subjected to reductive amination to obtain a compound

of general formula (III)

NH

()

and then is converted into the corresponding amide of general formula I, and then
optionally compounds of general formula | are oxidized to a sulfur compound. The
sequence of the steps can also be exchanged, whereby R* preferably stands for C;-Ce-
alkyl. If R" stands for C,-Cs-alkyl, it can also optionally first be saponified and then
converted into the corresponding amide.

The reductive amination is carried out with aldehydes or ketones, whereby the

reaction is performed in the presence of a reducing agent, such as, for example, sodium



this invention. The production of the conmpounds according to the invention
Is carried out according to nethods that are known in the art. For exanple,
conmpounds of general fornmula | are obtained in that a conpound of general
formula I'l 1 I (11), 1in which X has the neaning that is indicated in
general formula | and R stands for hydrogen or C1 -C6-alkyl, is first
subj ected to reductive amination to obt2ain a conpound of general formula
(') and then is converted into the corresponding am de of general formula

1, and then optjon; unds ral _fornula oxidized to a
sul fur cofff88 oh '{% g‘ﬁ@é“ﬁf ‘g‘p? @éﬁxaé‘ilf%’ao}ém@ﬁ@hanged wher eby
R preferably stands for If R stands, for -Co-al kyl, it
can al so &peEFs 9f ¢ pr@ttolﬂlﬁ lsa]r‘}tﬁ*ﬁoﬂ'ité’d therglviepe AN Wﬁ%‘r‘tfé‘dldﬁrﬁ'ﬁh the

correspondi ng am de. The reductive amnation is carried out with al dehydes
or ket oneglaciahartibicid.tven alse prave edvantagpeust dihirardadtion s¢ruepsecamee of a reduci ng
agent, such as, for exanple, sodium 12 cyanoborohydride in a suitable inert
sol vent, eetd:‘dtmd as & sihglexpairptoeesse ttvan ptave allvantagapenaisotadsthohmide thgg it 0 t he
boiling point of the solvent. An addition of acids, such as glacial acetic
aci d, can figd prodRédavamd Wbndn b GRS steg B RAGRAE fdrQRaHPRURAE Sodigm be
borohydride in solvents such as acetonitrile,
The amide formation is carried out according to methods that are known in the
literature.
For amide formation, it is possible to start from a corresponding ester. The ester
is reacted according to J. Org. Chem. 1995, 8414 with aluminum trimethyl and the
corresponding amine in solvents such as toluene at temperatures of 0°C to the boiling
point of the solvent. If the molecule contains two ester groups, both are converted into
the same amide. Instead of aluminum trimethyl, sodium hexamethyldisilazide can also
be used.
For amide formation, however, all processes that are known from peptide
chemistry are also available. For example, the corresponding acid can be reacted with the
amine in aprotic polar solvents, such as, for example, dimethylformamide, via an
activated acid derivative that can be obtained, for example, with hydroxybenzotriazole
and a carbodiimide, such as, for example, diisopropylcarbodiimide, at temperatures of
between 0°C and the boiling point of the solvent, preferably at 80°C. The reaction
between carboxylic acid and amine, however, can also be produced by activation reagents

such as HATU (N-dimethylamino-1H-1,2,3-triazolo-[4,5-b]pyridin-1-ylmethylene]-N-

methylmethanaminium hexafluorophosphate-N-oxide), whereby polar aprotic solvents,



performed as a single-pot process. It can prove advantageous to isolate the
amne that is first produced and then in a separate step to reduce it, for
exanple, with sodium borohydride in solvents such as acetonitrile. The

anm de formation is carried out according to nethods that are known in the
literature. For am de formation, it is possible to start froma
correspondi ng ester. The ester is reddted according to J. Org. Chem 1995,
8414 with aluminumtrinmethyl and the correspondi ng am ne |n sol vent s such

as toluene at t era ures of .0C to the h i oint o ol vent .

the nol ectB2 &&e ‘{%aﬁ? % dpnetiyt formamidle are S‘Bg‘llbl’? fﬁ?@‘“‘ g%?ﬁg‘é? 't Cﬁftt‘)m 0tfﬁe sarre

am de. | nstead_of alunlnun1tr|neth |, sodium hexanet hyl di si | azi de can al so
be used. PRF sufh N -FsHIERPBRO! %m%?saryaﬁhe PrAGH@R Broseqds 4t CHPErARIERA f r om
peptide chem stry are al so avail able. For exanple, the corresponding acid
can be re8d06, wiheteby ithe pree¢rdnes is prefgratdy porfqymied at womviemperatuga fordhe, f or
exanpl e, dinethylformam de, via an activated acid derivative that can be
obt ai ned, ahide fepnaibiph,ahe plotsss Ryl ilex ydesed alithi tAg fdi® halidegtha ntirédmid i m de, such
as, for exanple, diisopropylcarbodiimde, at tenperatures of between O0C and

the boi I i BichyRREO imRazd1R of BLi¥E nA,pr@'i&Is%&éﬂtmn%&" asMditidAEamBRGrb ) forbet ween
carboxylic acid and am ne, however, can also be produced by activation

et PRl oTIoTl (Ahe IR, SINGsal bkl Bl b

pol ar aprotlc solvents

The oxidation of sulfur is carried out according to methods that are known in the
literature. The sulfur compound can thus be reacted with oxidizing agents, such as m-
chloroperbenzoic acid, in solvents, such as dichloromethane, whereby a mixture of
sulfoxide and sulfone can be obtained. Hydrogen peroxide can also be used as an
oxidizing agent in solvents, such as, for example, glacial acetic acid. Also, an oxidation
with sodium periodate in the presence of ruthenium trichloride, in solvents such as
acetonitrile with carbon tetrachloride or sodium periodate in methanol with water, is
possible, whereby in the former method, the sulfone is produced and in the latter method,

primarily the sulfoxide is produced.



13 such as, for exanple, dinethylformam de, are suitable for the reaction
The addition of a base such as N-nethyl norpholine is necessary. The
reaction proceeds at tenperatures of 0-100C, whereby the procedure is
preferably perfornmed at roomtenperature. For the amde formation, the
process can also be used with the acid halide, the m xed acid anhydri de,

i m dazolide or azide. A previous proteldtion of an additional ami no group,
for exanple as an amide, is not necessary in all cases, but can

advant ageqgus| y .influence the. reaction. The oxjdation of sulfur is carried
out accor §refyictign H&e‘#‘ﬁ%‘?‘ﬂ%&f‘s Arcording fp the{nyeption) i + or at yre. The sul fur
conpound can thus be reacted w th oxidizing a%ents, such as m

chl or oper benzoilke fodpwingjexaraplps explain the praduetion g the compruds asrordipgiotiyy a

m xture of sul foxide and sul fone can be obtai ned. Hydrogen peroxi de can
al so be uswention vethoubtht stope nfjtha gleimed compotngds heipg limitet tasthesefesamplranyl e,

gl acial acetic acid. Also, an oxidation wth sodium periodate in the
presence of rutheniumtrichloride, in solvents such as acetonitrile with
carbon tetrachloride or sodium periodate in nmethanol with water, is
possi bl e, pxampRby in the former method, the sulfone is produced and in the
| atter method, primarily the sulfoxide is produced. 14 Production of the
Conmpounds According to the Invention The foll owi ng exanpl es explain the
production of the conpounds according to the

(o]
d [ ]’ \CFs
NH
= [s}

2-[(6-Oxo-1,6-dihydro-pyridin-3-ylmethyl)-amino]-N-(4-trifluoromethoxy-phenyl)-
benzamide

441 mg (1.8 mmol) of 2-[(6-0xo0-1,6-dihydro-pyridin-3-ylmethyl)-amino]-benzoic
acid is introduced into 12 ml of methylene chloride in a moisture-free environment and
under argon and mixed in succession with 456 mg (4.5 mmol) of N-methylmorpholine
and 336 mg of 4-trifluoromethoxyaniline and 822 mg (2.16 mmol) of HATU (N-
dimethylamino-1H-1,2,3-triazolo-[4,5-b]pyridin-1-ylmethylene]-N-
methylmethanaminium hexafluorophosphate-N-oxide, and it is stirred for 2.5 hours at
room temperature. The acid goes into solution. Then, it is heated for 1.5 hours to a bath
temperature of 100°C. First, a product precipitates, which then goes into solution again.
It is concentrated by evaporation in a vacuum, and the residue is dispersed into dilute
sodium bicarbonate solution and ethyl acetate. The organic phase is washed, dried,

filtered and concentrated by evaporation. The residue is chromatographed on 10 g of



i nvention wi thout the scope of the claimed conpounds being limted to these
exanpl es. Exanple 1

2-[ (6-Ox0-1, 6-di hydro-pyridin-3-yl methyl)-am no]-N(4-trifluoromethoxy-pheny
| )- benzam de 441 ng (1.8 nmol ) of

2-[ (6-0x0-1, 6-di hydro-pyridi n-3-yl net hyl ) -am no] -benzoic acid is introduced
into 12 mM of nethylene chloride in a i sture-free environnent and under
argon and m xed in succession with 456 ng (4.5 nmol) of N nethyl norpholine

and 336 nup..of 4-1rJfluoroprt hgxyani.in 82 (. gl ) _of HATU (N
i et hy 1 aninbed Uephie M85 NP Y Spdend i BRC LG IR febihTER ey

nmet hyl met hanam nj um hexaf | ugr ophqsphat e- N-oxi de, and it is stirred for 2.5
hours at cla¥nindstiddareela %r.ogq‘ﬁés &E?’Hedg'g%s RRSORPUYBY PEFIRItateHD it is heated
for 1.5 hours to a bath_ tenperature of 100C. First, a product precipitates,
whi ch t hemeguiéese chiogdediiseprapnl etherimd: 1, and after gigtioning eﬁ;@ g (¥vidpefation in a
vacuum and the residue is dispersed into dilute sodium bicarbonate

sol uti on #rdryphH(6amet h6-dihydivepwidiadiybmghdyemire - WaGhteidluommethbxy- fi | t er ed
and concentrated by evaporation. The residue is chromatographed on 10 g of
15 si | i caphe&lyl)(HeagnitiewithlaanditingShdintvdftiRS a°Qisabdred.of CH2C12 on

CH2C12: MeOH=9: 1 as an eluant, and 414 ng of a product is obtained that is
absorptively pgggilalytppdRededdtisomet hyl ene chloride: diisopropyl ether = 5:1,
and after suctioning off, 364 ng (50.1% of theory) of
2-[(6-oxo-1,6-dihydro-pyridin-3-y|netoILmanino]-N—(4-trifIuoronethoxy-

NH
= o}

Example /Y— R? Molecular Melting Point (°C) or
—A
\Y——R’ Weight Molar Peak m/e

1.1 /©/°M° 349.39 150.6
1.2 Qf’"’“’“ 377.44 Resin
1.3 /@/"E' 363.42 172.2
1.4 /@/"“B“ 405.50 159

1.5 O‘“vca 417.39




phenyl )-benzam de with a nelting point of 189.2C is produced. Simlarly
produced are al so: Exanple/ -R2Mdl ecul arMelting Point (C) or -Al

Wi ght Mol ar Peak me Y --R 1. 1W349. 39150. 6 1. 2i Prap377. 44Resin

1. 3E 363.42172.2 1.41 nBu405.50159 1.5I \,,, CF4417.39 16 Exanpl eY

- R2Mbl ecul ar el ting Point (C) or -q \q6V‘éi ght Mol ar Peak nife

Example /Y——Rz Molecular Melting Point (°C) or
—A
\Y—R1 Weight Molar Peak m/e

1.6 /@/0“ 335.36
1.7 /@ 403.36
. OCF,

1.8

419.43

1.9 /©/S°F= 419.43

1.10 Q 393.44 111.2
PO A"
1.11 /@m 417.39 191
. CF,
.12 /CEOCH 385.37 178.8
. Br
1.13 ﬁ"”" 379.41
- OMe
1.14 /@\ 385.37
OCHF,
1.15 /©/°°”Fa 385.37 110.6
1.16 349.39

e

OMe




-R 1. 6Nk OH335.36 1.7403.36 OCF 1.81419.43 1.9Nk SCF3419. 43

1.10393.44111.2 Ove 1.110we417.39191 ~ CFy 1.120CF3385.37178.8 Br
1.13Ch1e379.41 Ovs 1.14a385. 37 DCHF~ 1. 15|

OCHF3385. 37110. 6 1.16349. 39

17
Example /Y—-—- R Molecular Melting Point (°C) or
—A
\Y—-R1 Weight Molar Peak m/e
1.17 /@\ 377.44
OiProp
1.18 : 0\ 431.42
1.19 : 0 Neg, 467.40
1.20 g 485.39
,O°i°‘“

1.21 /EMQ 513.44
1.22 o 383.84

/@0[
1.23 391.30




Ove 17 Exanpl eY -R2Mol ecul arMelting Point (C or -A YWeight Molar Peak nie
-R 1.171377.44 /| O Prop 1.18fl ~i ~F3431.42 1.190n 467.40 | \ CxF6 1.20F485. 39
CF3 1.21) Me513.44 O CF3 1.220.1"'e383.84 C 1.23\ 0O-391. 30

18

Production of the Starting Materials:

2-[(6-Ox0-1,6-dihydro-pyridin-3-ylmethyl)-amino}-benzoic Acid

a.) 2-[(6-Oxo-1,6-dihydro-pyridin-3-ylmethyl)-amino]-benzoic Acid Methyl Ester
4.53 g (30 mmol) of anthranilic acid methyl ester is mixed in 209 ml of methanol
with 2.09 ml of glacial acetic acid and 5.76 g (42 mmol) of 2-pyridone5-carbaldehyde,
and it is stirred for 24 hours at room temperature under argon and in a moisture-free
environment. It is then mixed in portions with 2.64 g (42 mmol) of sodium
cyanoborohydride, and it is stirred for 3 days at room temperature. It is then evaporated
to the dry state in a vacuum, taken up in 150 ml of dilute sodium bicarbonate solution,
absorptively precipitated and suctioned off. As a residue, 4.75 g (61% of theory) of 2-

[(6-0x0-1,6-dihydro-pyridin-3-ylmethyl)-amino]-benzoic acid methyl ester is obtained.

b.) 2-[(6-Oxo-1,6-dihydro-pyridin-3-ylmethyl)-amino]-benzoic Acid

3.5 g (12.7 mmol) of 2-[(6-0x0-1,6-dihydro-pyridin-3-ylmethyl)-amino]-benzoic
acid-methyl ester is mixed in 15 ml of dimethylformamide with 30 ml of 6N sodium
hydroxide solution and stirred for 1.5 hours at room temperature. While being cooled
with ice, it is then mixed with about 50 ml of 4N hydrochloric acid, the precipitation is
suctioned off, and it is washed with water. 3.1 g, which is taken up in 29.3 ml of IN
sodium hydroxide solution and 142 m] of ethanol, is obtained, and it is heated for 1.5
hours to a bath temperature of 120°C. The ethanol is then drawn off in a vacuum, it is

made acidic with 2N hydrochloric acid, and the precipitated product is suctioned off and



18 Production of the Starting Materials:

2-[(6-Oxo-1, 6-di hydr o- pyri di n-3-yl net hyl ) -am nol - benzoic Acid a.)

2-[ (6- Oxo0-1, 6-di hydro-pyri di n-3-yl net hyl ) - am no] - benzoi ¢ Acid Methyl Ester
4.53 g (30 mmol ) of anthranilic acid nethyl ester is mxed in 209 m of
methanol wth 2.09 m of glacial acetic acid and 5.76 g (42 nmmol ) of

2- pyri doneb-carbal dehyde, and it is stirred for 24 hours at room

t emperature under argon and in a noistléire-free environment. It is then

m xed in portions with 2.64 g (42 mol ) of sodiun1 cyanoborohydride, and it

is stirre Qr o rRture. S th to the dry
state in a aéﬂﬁ&ﬁéggﬁﬁ%éﬁpﬁ1 iggf {EP PW%?%? %ﬁ q& nate sol ution,
absorptlvelé reC|p|t%teq)and sucti oned off As a reS|due 4.75 g (61% of

t heory) ofminol-pengoige6idis @otanrd dr o- pyri di n- 3- yI met hyl ) - ani no] - benzoi ¢ aci d
met hyl ester is obtained. b.) 2-

[ (6- Oxo-1, 6-di hydro-pyridin-3-ylnmethyl)-am nol -benzoic Acid 3.5 g (12.7
mol ) of 2-[(6-o0xo-1, 6-di hydro-pyridin-3-yl methyl)-am no]-benzoic
acid-nmethyl ester is mxed in 15 m of dinethylformam de with 30 m of 6N
sodi um hydroxide solution and stirred for 1.5 hours at roomtenperature.
Wil e being cooled withice, it is then mxed with about 50 m of 4N
hydrochl oric acid, the precipitation is suctioned off, and it is washed
with water. 3.1 g, which is taken up in 29.3 m of IN sodi um hydroxide
solution and 142 ml of ethanol, is obtained, and it is heated for 1.5 hours
to a bath tenperature of 120C. The ethanol is then drawn off in a vacuum it
is



made acidic with 2N hydrochloric acid, and the precipitated product is
suctioned off and 19 dried well. 2.9 g (93.5% of theory) of

2-[ (6-0x0-1, 6-di hydro-pyridin-3-yl met hyl) am no]-benzoic acid is obtained.
20 The sanpl e applications bel ow explain the biological action and the use
of the compounds according to the invention without the latter being limted
to the exanples. Solutions Required fqr the Tests Stock solutions Stock
solution A: 3 nmol of ATP in water, p 07.0 (-70C) Stock solution B:
g-33P-ATP 1 nCi /100 | Stock solution C poly-(du4Tyr) 10 ng/m in water

manganese onl of e PIgBPHLh oS SR e SHAFIR! et e T 1 120

| of tris/HCl, pH.7.5 10 pM.of sodi di ' 1_Sanpl
Aol | cat | BT O pRE R SRR B R e

Presence of the Conpounds According to the Invention

Solutions Required for the Tests

Stock solutions
Stock solution A: 3 mmol of ATP in water, pH 7.0 (-70°C)
Stock solution B: g-33P-ATP 1 mCi/100 pl

Stock solution C: poly-(Glu4Tyr) 10 mg/ml in water

Solution for dilutions
Substrate solvent: 10 mmol of DTT, 10 mmol of manganese chloride, 100 mmol of
magnesium chloride

Enzyme solution: 120 mmol of tris/HCI, pH 7.5, 10 uM of sodium vanadium oxide



In a mcrotiter plate (without protein binding) that tapers to a point, 10 d
of substrate mx (10 | of volune of ATP stock solution A + 25 pCG of

g- 33P-ATP (about 2.5 | of stock solution B) + 30 | of poly-(d u4Tyr) stock
solution C+ 1.21 m of substrate solvent), 10 .| of inhibitor solution
(substances corresponding to the dilutions, 3% DMSO in substrate solvent as
a control) and 10 p.1 of enzyne soluti2dn (11.25 g of enzynme stock solution
(KDR, FLT- 1 or FLT-4 kinase) are added at 4Cin 1.25 m of enzynme sol ution
(dilute). It is thorqQughly m xed and incubated for 10 m nutes at room

t enper at uPamPleARplicaiod 165 st op sol ution (250 ol of EDTA, pH 7.0) is
added, m xed, and 10 pl of the solution is transferred to a P 81

phosphocel lul ose filter. Then, it is washed several times in 0.1 M
phosphoric acid. The filter paper is dried, coated with Meltilex, and

measur ed Iwhibitiomiof tiebSDR- aod FLdi-1 Kihase | ACTiFity in thePrasencelef treni ned from t he

i nhi bitor concentration, which is necessary to inhibit the phosphate

i ncor por aCeaipouRdSA8eoediniglte thelinvbitod ed i ncorporation after renoval of the
bl ank readi ng (EDTA-stopped reaction). 22 Sanple Application 2 Cytochrone
P450 | nhi bi ti of alRRrddEQIAE Qiitho einhdihd) KRR tApExS tdL£pdiRt MBI siccording to

t he publication of Crer(sa)(prﬁi gfmlal eﬁ(QtAnal. |oche¥151@{,§ 24%, 1889190 (1997)) with

use Of L neRRGH R LYot SGAL of KB Sl RIGRASK - SSHCPUFRSAIPUMANE P 450

i soenzyne

w of stock solution B) + 30 pl of poly-(GludTyr) stock solution C + 1.21 ml of substrate
solvent), 10 pl of inhibitor solution (substances corresponding to the dilutions, 3% DMSQ in
substrate solvent as a control) and 10 ul of enzyme solution (11.25 pg of enzyme stock
solution (KDR, FL.T-1 or FL.T-4 kinase) are added at 4°C in 1.25 ml of enzyme solution
(dilute). It is thoroughly mixed and incubated for 10 minutes at room temperature. Then,
10 pl of stop solution (250 mmol of EDTA, pH 7.0) is added, mixed, and 10 pl of the
solution is transferred to a P 81 phosphocellulose filter. Then, it is washed several times in
0.1 M phosphoric acid. The filter paper is dried, coated with Meltilex, and measured in a
microbeta counter.

The IC50 values are determined from the inhibitor concentration, which is necessary
to inhibit the phosphate incorporation to 50% of the uninhibited incorporation after removal

of the blank reading (EDTA-stopped reaction).



The results of the kinase-inhibition IC50 in nMand the inhibition of the
Cytochronme P450 isoenzynme Cyt P 3A4 (1 C50, nM are presented in the table
bel ow. Exanple No.VEGFR Il (KDR)Inhibition of Cyp [nM 450 3A4 [nM Exanpl e
38 fronil804600 WD 00/ 27820 Exanple 5 fronk51500 WO 03/ 040102 Exanpl e

1. 0565600 Exanpl e 1.55911. 000 The superior action of the conpounds according
to the invention conpared to the knowr?zcorrpounds can be seen clearly from
the results. 23 Cainms 1. Conpounds of general fornmula | in which A stands

}‘ (r)urjean ar ﬁ%ﬁnOfeﬁpepgiertcl)ar |, X stands for hydrogen or fluori nei Rl_ and R2,
pendeRfTY 18"%hot her, stand for hydrogen, hal ogen, Cl-Cl2
Cytochrome P450 Inhibition
The Cytochrome P450 inhibition was performed according to the publication of
Crespi et al. (Anal, Biochem., 248, 188-190 (1997)) with use of the baculovirus/insect
cell-expressed and human Cytochrome P 450 isoenzyme (3A4).

The results of the kinase-inhibition IC50 in nM and the inhibition of the

Cytochrome P450 isoenzyme Cyt P 3A4 (IC50, nM) are presented in the table below:

Example No. VEGFR II (KDR) Inhibition of Cyp
(nM] 450 3A4
[nM]
Example 38 from 180 4600
WO 00/27820
Example 5 from 25 1500
WO 03/040102
Example 1.0 56 5600
Example 1.5 59 11.000

The superior action of the compounds according to the invention compared to the

known compounds can be seen clearly from the results.



al kyl, C, -Cl12-al koxy-d -d o-al kyl ene, halo-d -0 o-al kyl, C3-C o- cycl oal kyl
or hal o-C3-C o-cycloal kyl, and Y stands for a bond or for oxygen or for the
group -S-, -S(O- O -S02-, as well as isoners, enantioners, diastereoners
and salts thereof. 2. Conpounds of general forrmula I, according to claim]l1,
in which A stands for a phenyl or pyridyl, X stands for hydrogen or
fluorine, RL and R2, independently of one another, stand for hydrogen,

hal ogen, Cl-Cl12 24 al kyl, Cl-Cl12-al koxd*-C - Clo-al kyl ene, hal o- C1-d o-al kyl,
C3- Clo- cycloal kyl or hal o-C3-C o-cycl oal kyl and Y stands for a bond or for
oxygen oréalr the group -S-, -S(O- or -S2-, as well as isoners,

enant i omers*™§i ast ereomer and salts thereof. 3. Conmpounds of general formula
I, according to clainms 1 and 2, in which A stands for a phenyl, X stands
for hydrogen or fluorine, RI and R2, independently of one another, stand for
hydr ogen, hal ogen, Ci1-Cl12- al kyl, Cl-Cl12-al koxy-d -d o-al kyl ene,

hal o- O - d o- al kyCompgurdsef geneedl darmala I or hal o- C3- A o-cycl oal kyl, and Y
stands for a bond or for oxygen or for the group -S-, -S(O- or -S2-,

R

-~
Y
X 0] |

/A\
H Y\R1
NH
=

@,
in which

A stands for an aryl or heteroaryl,

X stands for hydrogen or fluorine,

R'and R?, independently of one another, stand for hydrogen, halogen, C,-C)»-
alkyl, C,-Cyz-alkoxy-C,-Cj¢-alkylene, halo-C,-C¢-alkyl, C3-Cio-
cycloalkyl or halo-C;-C)o-cycloalkyl, and

Y stands for a bond or for oxygen or for the group -S-, -S(0)- or -SO3-, as
well as isomers, enantiomers, diastereomers and salts thercof.

2. Compounds of general formula I, according to claim 1, in which

A stands for a pheny! or pyridyl,

X stands for hydrogen or fluorine,

R! and R?, independently of one another, stand for hydrogen, halogen, C;-C»-



as well as isonmers, enantioners, diastereoners, and salts thereof. 4.
Compounds of general formula |, according to clains | to 3, in which A
stands for a phenyl, X stands for hydrogen, Rl and R2, independently of one
anot her, stand for hydrogen, hal ogen, Cl-Cl12- alkyl,

Cl- C12- al koxy-d -d o-al kyl ene, hal o-d -d o-al kyl, C3-C o- cycloal kyl or

hal o- C3- C10- cycl oal kyl, and Y stands f24r a bond or for oxygen or for the
group -S-, -S(O- or -S2-, as well as isoners, enantioners, diastereoners,

and salts thereof 5. Pharpaceutical agents that cogtain east one
conpound accor di ng 3t ’égaﬁéﬁbioxtyb&i;wg@‘y&“eﬁf‘?i?'réé lﬂ’tah‘é’fl;t%’iéé‘é'nt s according
to claim5 for use in the case of tunor or netastasis growh, psoriasis,
Kaposi's sarcoma, r@&toakybordalaste-figeycloglgylandst ent-induced restenosis,
endonetriosis, Crohn's disease, Hodgkin's disease, |eukema; arthritis, such
as rheumat oi dYar t htands $or ahond o foyeaygearngiforithdgionn - S-eyO0)i S eddesas such as

di abetic retinopathy, neovascul ar gl aucom; renal diseases, such as

gl oner ul onephri ti s, well abietrners, ementiomogs idimgteravaier ambsalts depdofoscl er osi s,

t hronbi ¢ m croangi opat hi c syndrone, transplant rejections and

gl omer ul opat hy3. €blpeirids oflpéras ESmulUChccarling thlch@gs $ and 2fiRevilidhver, nmesangi al

cell proliferative diseases, arteriosclerosis, injuries to nerve tissue,
inhibition of Rhe giands for a phenyl,

X stands for hydrogen or fluorine,

R! and Rz, independently of one another, stand for hydrogen, halogen, C-Cy;-
alkyl, C;-Ci;-alkoxy-C;-Cg-alkylene, halo-C;-C;¢-alkyl, C3-Co-
cycloalkyl or halo-C;-Cye-cycloalkyl, and

Y stands for a bond or for oxygen or for the group -S-, -S(0)- or -SO;-,
as well as isomers, enantiomers, diastereomers, and salts thereof.

4, Compounds of general formula I, according to claims 1 to 3, in which

A stands for a phenyl,

X stands for hydrogen,

R'and R%, independently of one another, stand for hydrogen, halogen, C,-C»-
alkyl, C;-Cjs-alkoxy-C;-Cjp-alkylene, halo-C;-Cye-alkyl, C3-C)o-
cycloalkyl or halo-C;-C,p-cycloalkyl, and

Y stands for a bond or for oxygen or for the group -S-, -S(0)- or -SO»-, as
well as isomers, enantiomers, diastereomers, and salts thereof.

5. Pharmaceutical agents that contain at least one compound according to claims

1to 4,



reoccl usi on of vessels after balloon catheter treatnent, vascul ar
prosthetics or use of nechanical devices to keep vessels open, such as,
e.g., stents, and as i Mmunosuppressive agents, and for supporting scar-free
healing, in senile keratosis and in contact dermatitis. 7. Conpounds
according to clainms I to 4 and pharmaceuti cal agents, according to clains 5
and 6, with suitable formulation subst2dnces and vehicles. 8. Use of the
conmpounds of formula I, according to clains 1 to 4, as inhibitors of the
tyrosi ne ki nases_KDR, FLT-1 and FLT-4. 9. Use of the conpounds of gener al
formula 1, accorihiamgaceytieal apsnts accprging to rlgim é’or ysgithihgfeass PRUPHRRIeut i cal
preparatlon for enteral, parenteral and oral admnistration. 10. Use of the
conpou ndsma@éteﬁntlmgfﬂn,@swaémrrﬁamoa & sapcomp, restenpsissuelf as, 8o stepi-indwisdast asi s
growt h, psoriasis, Kaposi's sarcomm, restenosis, such as, e.g.,

st ent - i ndrestedosis, esdommtEosss, Cmidmmaamﬁodgldﬁ}s@ﬁmhs, tbhkmaiseartﬂrbislgslubhn as

di sease, leukema; arthritis, such as rheumatoid arthritis, hemangi oma,

angi of i br fh¥amayEarthrisie AeRfangidthaangso fibr@he ey € diséaets, Rabak @abeteovascul ar
gl aucoma; renal diseases, such as glomerul onephritis, diabetic nephropathy,

mal i gnant re"t‘i‘ﬁ%]{ﬂ%ﬁ ﬁéﬁa%‘la’%glah@érﬁé"’%x?al HisEJs@saBﬁh%@%id%&ul%ﬁéﬁhﬁgﬁ‘haﬁeh@n5p' ant 26
rejections and gl omerul opathy; fibrotic di seases, such as C|rrh05|s of the

o g e ey
caeter, it @as‘:asfg.g;o REETI TG R T TR
cell proliferative diseases, arteriosclerosis, injuries to nerve tissue, inhibition of the
reocclusion of vessels after balloon catheter treatment, vascular prosthetics or use of
mechanical devices to keep vessels open, such as, e.g., stents, and as immunosuppressive
agents, and for supporting scar-free healing, in senile keratosis and in contact dermatitis.
7. Compounds according to claims 1 to 4 and pharmaceutical agents, according to
claims 5 and 6, with suitable formulation substances and vehicles.
8. Use of the compounds of formula I, according to claims 1 to 4, as inhibitors of
the tyrosine kinases KDR, FI.T-1 and FLT-4.
9. Use of the compounds of general formula I, according to claims 1 to 4, in the
form of a pharmaceutical preparation for enteral, parenteral and oral administration.
10. Use of the compounds according to claims ! to 4 in the case of tumor or
metastasis growth, psoriasis, Kaposi’s sarcoma, restenosis, such as, e.g., stent-induced
restenosis, endometriosis, Crohn’s disease, Hodgkin’s disease, leukemia; arthritis, such as
rheumatoid arthritis, hemangioma, angiofibroma; eye diseases, such as diabetic
retinopathy, neovascular glaucoma, renal diseases, such as glomerulonephritis, diabetic

nephropathy, malignant nephrosclerosis, thrombic microangiopathic syndrome, transplant



| mmunosuppr essi ve agents, and for supporting scar-free healing, and in
senile keratosis and in contact dermatitis. 11. Use of the conpounds of
general formula I, according to clains 1 to 4, as VEGFR kinase 3 inhibitors
of | ynphangi ogenesi s.

26

rejections and glomerulopathy; fibrotic diseases, such as cirrhosis of the liver, mesangial
cell proliferative diseases, arteriosclerosis, injuries to nerve tissue, and for inhibiting the
reocclusion of vessels after balloon catheter treatment, in vascular prosthetics or after
mechanical devices are used to keep vessels open, such as, e.g., stents, and as
immunosuppressive agents, and for supporting scar-free healing, and in senile keratosis and
in contact dermatitis.

11. Use of the compounds of general formula I, according to claims 1 to 4, as

VEGFR kinase 3 inhibitors of lymphangiogenesis.





